1 6 AUG 2004 WJ OG 665~7 PCT/ SECQ 0083a NEW COVPOUNDS FI ELD OF THEj dAUG 2004
| NVENTI ON *cooooz~ s The present invention relates to novel conpounds nd
phar maceid hsedsky acceptable salts thereof, which inhibit ba$istoonossa

car boxypepti dases, nore specifically carboxypeptidase U, and “thus can be
used in the prevention and treatnent of di seases wherein

car boxypeptidase U is beneficial. In further aspects, the | n “m es
to conpounds of the invention for rise in therapy; to processes,

preparation of such new comnpou ; ~0. phar.maceuti cal conposi t| ons
f i Tea A

contai ning at | east one conpou ion, or a phar

acceptable salt thereof, as active ingredient; and to the us%@@ﬂm ’W@ m ve
conpounds in the manufacture i the nedi cal

above. BACKGROUND OF THE II\I\/&EIEI'PEQIiil Itqlﬁ‘r%ﬂ%{‘/’gllros\l s the result dF%gseries
of enzymatic reactions resulting in the degradation of fibrin by plasmn.

* The activation of pl asm nogen is the central process in fibrinolysis. The

cl edvaddiedTeSNRAFREYRT AS BritBeer PPawids nandPuepasic athe acasptabirpsalts
. pl asm F i el

ur oki ng@%@ y%gﬁép 121&1% f\bdlélténcag%& EX V%{%g?%?&ﬁégg\?&ﬂ )thlyag &&p %étrhgﬁ)eéje)'grn %dati on
of fi brhuy ganenatén marpbmepmbemmi nahnmmloﬁexseﬁsesudmﬁn fidtdbitsarofes as high

affinity binding sites for, plasm nogen. Since plasm nogen bound to fibrin
i s muclKApeKEPSReiEasq | *aE‘E‘Te\fﬂétaédI“th’[bF’é%%PFﬁst qﬁs.ﬁnvrcrl@@n BT Bs P heFBRO i §f
mechani S f [ ~~ One
B R o e O R e L L ST e
CPUoi s pahmcekmmmomsosptmmmanb@)@pem oxdasc&n;&unaaifnkxexrtmetlxﬂmm a

activatable fibri nol itor (TAFI a ar boxypepti dase Rand

inducalﬁgm%[b‘%‘}‘ééﬁ ag&{tﬁe{ﬁo[f as ¥Hy* *QIF@F%B“XE% cﬁﬁeeggbelﬁcé&VFon and

fibrinebypbsndsriaihd &gnm&aw @ﬂhe&&@@@hkstwr tHaenctiddl @Be ofdigHied advet i

enzynes e.o. thrombin, thromnbin-thronbonodulin complex or plasmn. CPU

cl eaves basic ,0 amino acids at the carboxy-termnal of fibrin fragments.

The | oss of car boxy-ter @Af@kGﬂd@‘\ﬂ%%@f‘ﬁEﬁﬂW}ﬁlﬁl@ﬁ | ysine binding sites

for plasm nogen then serves to inh brinolysis :
15

Fibrinolysis is the result of a series of enzymatic reactions resulting in the degradartion of
fibrin by plaSmin. The activation of plasminogen is the central process in fibrinolysis. The
cleavage of plasminogen to produce plasmin is accomplished by the plasminogen
activators, tissue-type plasminogen activator (t-PA) or urokinase-type plasminogen

20 activator (u-PA). Initial plasmin degradation of fibrin generates carboxy-terminal lysine
residues that serves as high affinity binding sites for plasminogen. Since plasminogen
bound to fibrin is much more readily activated to plasmin than free plasminogen this

mechanism provides a positive feedback regulation of fibrinolysis.

15 One of the endogenous inhibitors to fibrinolysis is carboxypeptidase U (CPU). CPU is also
known as plasma carboxypeptidase B, active thrombin activatable fibrinolysis inhibitor
(TAFla), carboxypeptidase R and inducable carboxypeptidase activity. CPU is formed
during coagulation and fibrinolysis from its precursor proCPU by the action of proteolytic
enzymes e.g. thrombin, thrombin-thrombomodulin complex or plasmin. CPU cleaves basic

30 amino acids at the carboxy-terminal of fibrin fragments. The loss of carboxy-terminal

lysines and thereby of lysine binding sites for plasminogen then serves to inhibit

fibrinolysis.



1 6 AUG 2004 WD 00/ bb"7 PCT!S; 000l 00~34 By inhibiting the |oss oiflﬁabn?
bi nding sites for plasm nogen and thus increase the rate of pla ﬁ 004
formation, effective inhibitors of carboxypeptidase U woul d_be_expected to
facilital® §%455hol vsis. 5 2- mer capt omet hyl - 3- guani di noet hyft HPoPrdpihoi ¢
acid is reported as a carboxypeptidase;N inhibitor. Mre recently, this
conpound has been shown to inhibit CPU Hendriks, D. et nf., Biochimca et
Bi ophysi cs Acta, 1034 (1990) 86-92. 'o Guani di noet hyl ner capt osucci nic acid
is reported as a carboxypeptidase Ninhibitor. Viore recently, this
conpound has been shown to inhibit CPU Eaton, D. L.., et al., The Journal

of  Bi OB 0GBl feBET SdsTaf 1ysZBOhind QL) 1e 203332888 n dAUSGkOBURE e FHEE of
I NVENTI ON I't has surprisingly been found that conpounds of the Formula I

are parplhooinafornagdh edtaciee gdhibiiathcbrardesypsplicaretdmauébs epenseted tand t her eby
usef ul Ps.nediifne?ts for the treatnment or prophylaxis of conditions

wher ei nfFRBITTATBR16ES car boxypept i dase U is beneficial. ~o In one aspect,
the i nvention. thus relates to conpounds of the general Fornmula I, Rl XxR2
Y A3 (1) R4 or a pharmaceutically acceptable salt or solvate thereof, or a
sol vat e2-ofersypetimathyhi3t guanighegesh yithiopropanoic acid is reported as a carboxypeptidase N

inhibitor. More recently, this compound has been shown to inhibit CPU, Hendriks, D. er

al., Biochimica et Biophysica Acta, 1034 (1990) 86-92.

0 Guanidinoethylmercapiosuccinic acid is reported as a carboxypeptidase N inhibitor. More
recently, this compound has been shown to inhibit CPU, Eaton, D. L., er al., The Journal of

Biological Chemistry. 266 (1991) 21833-21838.

DISCLOSURE OF THE INVENTION
It has surprisingly been found that compounds of the Formula I are particularly effective as
inhibitors of carboxypeptidase U and thereby useful as medicaments for the treatment or

prophylaxis of conditions wherein inhibition of carboxypeptidase U is beneficial.

20 In one aspect, the invention thus relates to compounds of the general Formula I,

R1
X._-R2
Y><H3 (D
R4

or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt,
wherein

R, represents,
5 C,-Cs alkyl, substituted with one or mare basic groups such as amino; amidino and/or
guanidino;
cycloalkyl, substituted with one or more basic groups such as amino, amidino and/or

guanidino;



R, represents, ~s C -Co alkyl, substituted with one or nore ba5|p5GﬁEgpgm4
such as am no; am di no and/ or ~uanidi no; cycloal kyl, substituted with one
or nore basic groups such as am no. amidino and/or guanidip ' 6 AUG
2004 WO B 40/§5577 PCT/ SE0O0/ 0083 3 a heterocycl yf, contai n|Pﬂ/%ﬁ00108§§t one
nitrogen atom heterocyclyf, containing at | east one hetero atom sel ected
fromS or O and substituted with one or nore basic groups such as am no,
am dino and/ or auanidino; s or aryl, substituted with one or nore basic
groups suc u 0, R~ represents H, acyl,
acyl at ni nome?éﬁ@frglﬂ f%ﬁ%g{rﬁ%%ﬁ)awﬁr?ﬂ&gmal koxy, aroyl, aroylam no,
aryl oxy, amygldrbtlylasddiinhg Antdroonahstko aanhkagoyd freaflexy, cyano,
cycl oal kyl, fornyl’, ~uanidino, hal ogen, heterocyciyl, hydroxy, oxo, nitro,
thiol, z~I-aTdisgboored Wlmmn\mor%b%%gwmwb LRGP, aP?‘dlflépf‘@@énts COOR; ,
SO(CR) SOSR)(E“? =Q(OR;)~, B(OR;)c, P=CR (OR;), or tetrazole, or any

S

carboxylic éc ostere,
5 or aryl, substituted with one or more basic groups such as amino, amidino and/or
guanidino,

R, represents H, acyl, acylamino, alkyl, alkylcarbamoyl, alkylthio, alkoxy, aroyl,
aroylamino, aryloxy, arylthio, amidino, amino, aryl, carbamoyl, carboxy, cyano,
cycloalkyl, formyl, guanidino, halogen, heterocyciyl, hydroxy, oxo, nitro, thiol, ZaN-

10 CO-0-, ZO-CO-NZ- eor ZoN-CO-NZ- group,

R represents COORs, SO.(ORS), SO3Rs5, P=0O(0ORs)», B(ORj5)2, P=0ORs(ORs), or tetrazole,
or any carpoxylic acid 1sostere,

R, represents SH, S-CO-C,-Cs alkyl or S-CO-aryl,

R;s represents H, C,;-Cg alkyl or aryl,

13 R¢ represents H or C,-Cq alkyl,

X represents O, S, SO, SOz, C(Z)1, N(Z), NRSO,. SO:NRg, NRCO or CONRg,

Y represents C(Z),,

Z represents independently H, C,-Cs alkyl, aryl, cycloalkyl or heterocyclyl.

20  Preferred compounds accorcing to the present invention are those of Formula ], or a
_pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salr,
wherein
R, represents,
cycloalkyl, substituted with one or more basic groups such as amino, amidino and/or
25 guanidino;
heterocyclyl, containing at least one nitrogen atorn;
heterocyclyl, containing at least one hetero atom selected from S or O, and substituted
with one or more basic groups such as amino, amidino and/or guanidino;
or aryl, substituted with one or more basic groups such as amino, amidino and/or
30 guanidino; :

R represents H, acyl. acylamino, alkyl, alkylcarbamoyl, alkylthio, alkoxy, aroyl,



R, represents SH, S-COC -C6 alkyl or S-COaryl, R represents IE ﬁo%ﬁﬁ
al kyl or aryl, is R6 represents Hor C -C5 alkyl, X represents d 5A & ¢ 4 .
SCS, C(Z},, N(Z), NR6SO~, SO-NR6, NR6CO or CONRo, Y represents C(@{, Z
repr esentd ¥¥épendent |y H, C,-C6 al kyl, aryl, cycloal kyl of“HeEQVYEyt| yf.

ao Preferred conpounds according to the present invention are those of
Formula Y, or a ,pharmaceutically acceptable salt or solvate thereof, or a
solvate of such a salt, wherein R represents, cycloal kyl, substituted

wi th one or - hasi, : : 1,10 1,0 nd/Qr... =..=uani di no;
. heter ocyéfd;}?g,rﬁg]%h?gi%ﬁ%gwlié@?ﬁgh%mnﬁ%f ?%ﬁé’gﬁ%adtﬁg%ﬁ ef.gé?yércg%%’,l yf,
cont ai ni ng ca¢lohlkgstioemng, Hehetino atasaeachaetioedell T, oIiSxar 0. mnd. Budisrinut ed
with one or_nore_basic groups such as amino, am dino and/or guanidino; or
aryl , subsﬁ@*@'eaov\ﬁ:ph“’gn@f NP D agPep.; coups such as amino, amidi no
and/ or 130 ~uani[5d'¢9<q F.~ represents H, acyl, acylam no, alkyl,

a ny"hi 0,

al kyl carBaHOyT-" al koxy, aroyl, 1 ~ ,Al1G 1004 WD 00/ 66557

PCB' { Si ROGH634k JH, S-CO-C-Cp alkyl or S-CO-aryl,
Rs represents H, C,-Cg alkyl or _aryl,
Rg represents H or C;-Cg alkyl,
X represents O, S; SO, SO, C(Z2)2, N(Z), NRgSO5, SO;NRg or CONRg,
Y represents C(Z)a,

10 Z represents independently H, C;-Cs alkyl, aryl, cycloalkyl or heterocyclyl.

More preferred compounds according to the present invention are those of Formula ], or a
pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt,
wherein
15 Ry represents,
cycloalkyl, substituted with one or more basic groups such as amino, amidino and/or
guanidino;
heterocyclyl, containing at least one nitrogen atom;
heterocyclyl, containing at least one hetero atom selected from S or O, and substituted
20 with one or more basic groups such as amino, amidino and/or guanidino;
Ra represents H, C,;-Cj alkyl, amino, halogen or hydroxy,
R; represents COORs,
Ra represents SH, S-CO-C,-Cg alkyl or S-CO-aryl,
Rs represents H, C,-C¢ alkyl or aryl,
15 X represents C(Z)s,
Y represents C(Z),,
Z represents independently H or C;-C; alkyl.

Even more preferred compounds according to the present invention are those of Formula I,
50 or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt,
wherein

R, represents,



arovl am no, aryloxy, arylthio, am dino, am no, aryl, carbanoyl, c4rpgy)s 2004
cyano, cycloal kyl. tiornyl, guanidino, halogen. heterocyclyl, hydroxy, oxo.
nitro. ' Z~NCO- O, ZO CO NzZ- or ZEN-CO NZ- group, R3 COOR; ,
R ; rep&@s@ﬁe{%;SH, S-COC-C alkyl or S-COaryl, R represpgﬁ?%%l@{%ssf-ui '
al kyl or aryl, R6 represents Hor C -GC6 alkyl, X represents O S; SO SCS,
C(Z)~, N(Z), NR6SO=, SO-NRb or CONR6, Y represents C(Z),, ~0 Z represents

i ndependently H, C -C6 al kyl, aryl, cycloal kyl or heterocyclyl. Mre

pref err ed cgOBRRYNOS bageddl ity ok Oot MO rPbBE BfoubNVEIH dPimmbeainhdise agd/ofor mul a
|, or a .pharnaceutically acceptable salt or solvate thereof, or a solvate
of such aganginaiherein is R represents, cycloalkyl, substituted with one
or nore b s%c TCU g@ps s[u.ch A3 am no, .am di no_and/or guani di no; heterocyclyl,
cont ai ni ng‘e foeher CYRE TS dgehO it BRCRe A& eyl yl . containing at | east
one hetgrep,Riom selrest efdafigpm S or O and substituted ~o with one or nore
basi ¢ groups such as am no, am dino and/or guanidino; R~ represents H,

C, - €& &RsJregeseraniCA¥)Rhal ogen or hydroxy, R, represents COORS, R ~

or ary R S es Fosaro L Faf § ST gt s oz T 7 represents o
i ndeperdeptkiedt B, CGClakAlde ¥yl
X represents C(Z),,
Y represents C(Z)a,
0 Zrepresents independently H or C-Cs alkyl.

Most preferred compounds according to the present invention are those of Formula [ ora
pharmaceutically acceptable salt or solvate thereof, or a solvatzs of such a salr, wherein
R, represents cyclopentyl, pyridyl, pyrimidinyl, piperidinyl or thiazolyl,
15 Rorepresents H, F, or C, alkyl,
R; represents COORs,
R. represents SH,
Rs represents H,
X represents CHZ,
20 Y represents CHZ,
Z represents independently H or C,-Cg alkyl.

The following definitions shall apply throughout the specification and the appended

claims:

The term “basic group” denotes a basic group, wherein the conjugate acid of said basic

group has a pKa of from about -5 to about 25, preferably of from 1 to 15.

The term “carboxylic acid isostere” denotes an acidic group having a pKa of from about -3

50 to about 25, preterably of from | to 15.



Even nore preferred conpounds according to the present invention qll’ﬁ AUEGO?B’M
of Formula I, .o or a pharnmaceutically acceptable salt or solvate thereof,
or a sol wat ®/eeks>such a salt, wherein R represents, 1 ' 6 yIGROO4S ~~O
00/ 66557 PCT/ SP, 00/ 00834 5 cycl oal kyl, _substituted with one or nore basic
groups such as am no, am di no and/ or é;uani di no; heterocyclyl, containing
at ]J]east one nitrogen atom R~ represents H F, or C alkyl, s R~
represents COOR,, R- represents SH, S-COC,-C6 alkyl or S-COaryl, R

repr esefihs wHm € -G AkKyKHerpleqp yiraighk erdypeshedt sanarrd-or unyatpegyidesent s C( Z) ~,
~0 Z represents independent!y Hor C -C5 glkyl. Ms referre , unds
accor di ‘ébhflb‘”?ig b?sé@éwtuwi%n%}gﬂﬁrguﬁ A Hg%g C&qugo%[%ﬁff a ﬁheocrhgg1 TR

phar mac eyt 41edl dryuReRORIpabh &1 BB Int@fups@d ¥bhe bhaiROhere@aidinsRliatadeirohm Guch a
salt, wherein™ R represents cyclooentyl, pyridyl, pyrimdinyl, piperidinyl
‘or t hi adbdnd. Exasipies ofegarded byt igcidde. put oy n@, Limikg fo. madyylr dpyleséanyl. COORS, Ra
repr(_asenths SiH’ R represents H X represents CHZ Lo
s~ “ethynyl, h-propyl, 150-propyl, propényl; iso p?openyl. propynyl, n-butyl, 1so-butyl, sec-
butyl, t-butyl, butenyl, iso-butenyl, butynyl and straight- and branched-chain penty! and

hexyl.

The term "C;~Cj; alky!l"” denotes a straight or branched, saturated or unsaturated,

1o substituted or unsubstituted alkyl group having 1 to 3 carbon atoms in the chain wherein
the alkyl group may optionally be interrupted by one or more heteroatoms selected from O,
N or S. Examples of said alkyl include. but is not limited to, methyl, ethyl, ethenyl,

ethynyl, n-propyl, iso-propyl, propenyl, iso-propenyl, propynyl.

15 The term "C, alkyl” denotes a substituted or unsubstituted alkyl group having 1 carbon

atom. An example of said alkyl include, but is not limited to, methyl,

The term “C,-Cg alkoxy” denotes an alkyl-O-group, wherein C-Cg aikyl is as defined

above.

The term “C,-Cs alkoxy” denotes an alkyl-O-group, wherein C,-C; alkyl is as defined

above.

The term “heterocyclyl” denotes a substituted or unsubstituted, 4- to 10- membered

25 monocyclic or multicyclic ring system in which one or more of the atoms in the ring or
rings is an element other than carbon, for example nitrogen, oxygen or sulfur, es;ﬁecia]ly 4-,
5- or 6-membered aromatic or alifatic hetorocyclic groups, and includes, but is not limited
to azetidine, furan, thiophene, pyrrole, pyrroline, pyrrolidine, dioxolane, oxathiolane,
oxazolane, oxazole, thiazole, imidazole, imidazoline, imidazolidine, pyrazole, pyrazoline,

30 pyrazolidine, isoxazole, isothiazole, oxadiazole, furazan, triazole, thiadiazole, pyran,
pyridine, piperidine, dioxane, morpholine, dithiane, oxathiane, thiomorpholine, pyridazine,

pyrimidine, pyrazine, piperazine, triazine, thiadiazine, dithiazine, azaindole. azaindoline,



zo Y" represents CHZ, Z represents independently Hor C -C6 aIkyH;ﬁT 2004
follownj definitions shall apply throughout the specification and t -
appendedwoabakss: The term "basic group" denotes a basic grampmronhessei n t he

conjujate acid of said basic group has a pKa of from about -~ to about 2-,
preferably of fron-i 1 to 15. The term’"carboxylic acid isostere" denotes
an acidic Goup having a pKa of fromabout -~ ~o0 to about 2~, preferably

of from1 to 15. 1 ~ 6 AUG 2004 CVO 00/ 6657 YET/ SE00/ 00834 6 The term
"C~- 06 &ldeyd. indiemet e hshysiderd gmparar@rs@nﬁhednd@apgﬁaz odlusle adinsqemmmtf ed.

substityte nsubsti t ut al k ro ha ihng 1 to carb n‘at nms in the
chain Egoﬁef Q“gFﬂnyEPgﬂ %‘6%?5%%&Iﬁ¥dlgﬁeﬁﬁ?8 rREEEHEPDRe or nore
het er oafRMRiSEL eCt.ed 3LEOMQ acld (RE PmsE% @me%n@fm?@'l@n?ﬂ Is%m' fdMGdapflee but
is not limted to. nethyl, ethyl, ethenyl et hyny n- propyl, iso-propyl,

pr openyby un @nsmpdpenyhxkthEyﬁylamh4hnmwdm i so-butyl, secbutyl, t-butyl,
butenyl, iso-butenyl, butynyl and straight- and branched-chain pent yl and
hexyl . The term"C~-C, alkyl" denotes a straight or branched, saturated or

unsat ur ah b ‘@ yelRALAt 4Bk SO NS LRSS fnuh @i, KWs bl Qup; Db Rtk ot Q3
carbon atons in“the c¢hain wherein the al kyl group nmay optionally be

i nt er r uplcaditigyingremposede 3 etde baat otrsbaehtevs exh dfinopd€d, biois n8t hEmchucb es of
sai d aIK%%Olnclude not et.h

ool etomsPEub feio@il icdoPeld L TLEEE Cyclleheltn oFtBYbendlt BRX

term " Gen@l fydycldHRROt 8 ScyRl shédedniyt, WyetbpefitabiRUbs|d] dneixedieal Katld cgerwp havi ng
1 carbon atom 'An exanple of Said alkyl include,” but is not limted to,

met hy| , hepihediemyl igrouds- C6 al | coxy" denotes an al kyl - O-group, wherein C,-C6
ai kyl is as derned above. 'o

The term “halogen™ includes fluoro, chloro, bromo and iodo groups.

The term “aryl” denotes a substituted or unsubsiituted Cg-C14 aromatic hydrocarbon and

15 includes, but is not limited to, phenyl, naphthyl, indenyl, antracenyl, fenantrenyl, and

fluorenyl.
- The term “arvloxy” denotes an aryl-O-group, wherein aryl is as defined above.
20 The term “acyl” denotes an alkyl-CO-group, wherein atkyl is as defined above.
The term “aroyl” denotes an aryl-CO-group, wherein aryl is as defined above.
The term “alkylthio” denotes an alkyl-S-group, wherein allkyl is as defined above.
The term “arylthio™ denotes an aryl-S-group, wherein aryl is as defined above.

The term “aroylamino” denotes an aroyl-N(Z}-group, wherein aroyl and Z is as defined
above.

30
The term “acylamino™ denotes an acyl-N(Z)-group, wherein acyl and Z is as defined

above.



The term " C~- C~ al ko;cy" denotes an al kyl -O-group, wherein C -C3 o ByAUPSZMM
as defined above. The term "heterocyclyl"” denotes a substituted or _

unsubsti twbeelgssds to 10- nenbered ~; nonocyclic or nulticyclrica/9E00gosSyst em
in which one or nore of the atonms in the ring or rings is an el enment other
than carbon, for exanple nitrogen, oxygen or sulfur, especially 4-, ~- or

6- menbered aromatic or alifatic hetorocyclic groups, and includes, but is
not limted to azetidine, furan, thiophene, pyrrole, pyrroline,
pyrrolidine, dioxolane, oxathiolane, oxazol ane, oxazole, thiazole,

i m dazol i mdazaqline,.imdazol,i razole pyrazoline, 30
pyrazoligmﬁgxnﬁéﬁfgfgpg d?%%?ﬁigi ﬁg§-£éﬁlazole furazan

triazol e,'thiadiazol e, pyran, pyridine, piperidine, dioxane, norpholine,
clithiane, oxathiane, thionorpholine, pyridazine, pyrimdine, pyrazine,

pi pe- azi e termi ‘adlimegrbehbilddieagicne Z. Uit higieipevhesdnilndeb aelingdpeisl i ne, 1
' 6 AUG 7004 w0 00/ 655; PCT/ SEO0/0083a i ndol e, indoiine, naphthyridine

proupé,_and shall be understood to include all isoners of the above
identifi e&rr%ue%sﬁ%dt BEMBreLLid Aoyt “€h@3|a1ﬁﬁr ‘@Xanphi by “tndengyiood to
i ncl ude 't ?-, and 3-isoners and the terns pyrid i and plperldlnyl"

shal | fof'hwammlyel lwy auicgr gtw@dlStd@ﬁﬂmilbmg then?ssut@tltutm\dy Aot gomersacyds. The

term"cycl aIk sat.ur d or, unsaturat ed, substituted
unsubsti fﬂ'? ghéf&ﬁiﬁ‘f ZOFP %lg%ekﬂgeﬂk%‘fy 310% aroyraémSP afyfoér’ b%rﬁ?[g{

and i ncl ygleSo, tind Sar?lotaﬂbhﬁb?'@dﬂ)@\ﬁ}t@b@@r@l@bﬁaﬂﬂy@h@@mgﬁhmd&y&|bﬁpﬁ8ﬁ yI
cycl ohexyl cyclooheptyl cyc obutenﬁ ﬁiclopentenﬁ . cycl ohexen

cycl ohepheserpryclel byeiseiit axn. @iy thiey chighBxt%di @it Z&h Cb?égooﬁ 'éﬁgﬁﬁienyl

grioups, The_term "hal ogen" includes fluoro, chloro, bronp and i odo groups.

The ternrrﬁ @I" denotes a substituted or uttsubstituted C6-C~:~ aromatic
hydr ocarbon and is includes, but is not limted to, phenyl, naphthyl,
i ndenyl , antracenyl, fenantrenyl and f'.yorenvl. The term"arvl o

denot es MPraavgr. Lies efBRpHndues Fogmplad wiiersia Ryds &&Ff%%%mpre%[m%f_@%
“acyl™” dgtnfpfhe'%r%u?rl & (a0Us HaherehiBnh d Kb 1rlc'$u<fe%i dahingtepkrve. The

term"aroyl " denotes an aryl-CO group, ~herein aryl is as defined above.
15

Both the pure enantiomers, racemic mixtures and unequal mixtwres of two enantiomers are
within the scope of the preseat invention. It should also be understood that all the
diastereomeric forms possible are within the scope of the invention. Also included in the
invention are derivatives of the compounds of the Formula [ which have the biological

0 funciion of the compounds of Formula I, such as prodrugs.
Depending on the process conditions the compounds of Formula I are obtained either in
neutral or salt form or as a solvate, e.g. a hydrate, and are all within the scope of the
present invention.

Preparation

The present invention also provides the process A-C for the manufacture of compounds

with the general Formula 1.

Process A



The term "al kyl thi 0" denotes an al kyl -S-group, wherein alkyl is as defined
above. ?5 The term "arylthi o" denotes an aryl-S-group, wherein ar ﬂl‘ﬁi,sugiszgm
defi ned \,@8%&//@655%9 term "aroyl am no" denotes an aroy]- N Z; pgueBm/oosher el n
aroyl and I's as defined above. The term 'acyl am no" denotes an

ac~~l -N(2)-group, wherein acyl and Z i § as defined above. 1 ' 6 ~l U~ 2004
CVO 00/ 66~~7 FCT/ SEO0/ 00534 S The term "carbanoyl" denotes a HEN CO group.
The term "al kyl carbarnoyl ™ denotes a Z, NCO group wherein Z is as defined

above. ’P-;r&%s% & {Br'h%&hbﬁdn&ﬂéto?%m 80ReS R e’ fnedl K¥hmula TChERidk K5 R, C, - C6
"cycl oal kyl ™,

al kyl ", "heterocCyclyl" or a ™aryl" croup as definéed above

which ig éhfb%iistgeﬁQe@)ﬂb&%r@rRJ@ﬁﬁ B8 is C@9Y |c8MpARes @k k¥llowing steps: _
al kyl car%am)yl , allcylthio, alkoxy, ai-oyl. aroylamno, aryloxy, arylthio,

am di no, am no, aryl, carbanoyl, carboxy, cyano, cycloal kyt, forTnyl,
~uani di no, hal ogen, _i o heterqacycl hydr oxy, oxo, nitro, thiol, thio,

ZEN- cO- & Comporads Qf@-e,geéﬂ?m&gﬂﬁ/”é& ~roups. N oreover, the conpounds of
Formula | wherein R a is nmercapto nmay be present in the form of a dinmer
whi ch is bonded via -S S-bond, which is also included in this invention. 15

R1—X—OH (1D

wherein R, is as defined for Formula I and X is C(Z)7,which are either commercially

available or are available using known techniques, can be converted into a compound of
{ the general Formula III,

R1—X—L (1LD)

wherein L is a suitable leaving group, such as chloro, bromo, iodo, triflate or tosyl, under
standard conditions using a suitable reagent, such as PPha/CBr., TosCl/pyridine or

(CF3S02),0/TEA.

15 b) Compounds of the general Formula III can thereafter be reacted with compounds of the

general Formula IV,

R2
HOOC/LRS (IV)

wherein R, and R are as defined for Formula I, which are either commercially available,
or are available using known techniques, in the presence of a suitable base, such as K,COz

20 or NaH, under standard conditions to give compounds of the general Formula V.

T”
X R2
HOOCXRS (V)

¢) Compounds of the general Formula V wherein Ry and R are as defined for Formula [ and
X is C(Z)» and R, is H can thereafter be converted to compounds of the general Formula

VI,



Both the pure enantioners, racem c m xtures and unequal m xtures of itwo
enantionmers are wthin the scope of the present invention. It sHobil AUGI 484
be understood that all the diastereoneric forns possible , 'wi n_the
scope of Mh¥4%¥ention. Also included in the invention ar ggcgj‘éyf: 1%8Ves of
t he conpounds of the Fornmula I which hawe the biological zo function of the
conpounds of Formula |, such as prodrugs. Depending on the process
conditions the conpounds of Formula | are obtained either in neutral or
sal[ formor as a solvate, e.g. a hydrate, and are all within the scope of
the present invention. ,; Preparation The present invention also provides
the process A-C for the manufacture of conpounds wth the general Formula
7. ,0 Process A CVO 00/bb5~7 0 1 ~ 6 AUG 2004 PCT/ SE00/ 00334 Process A

for manufacture of conpounds wth *«H:e‘ general Formula |I. wherein R, R .
R ~ ~and Y are as defined above and R, ia,H, and X is C(Z),, conprises the
foll owi ng steps: a) Conpounds of ™t gene & Formul a 1, RL -X-OH (1)

by treatment with formaldehyd in the presence of a suitable base, such.as Et;NH, under

5 standard conditions.

d) Compounds of the general Formula VI can also be prepared by treating compounds of

{ the general Formula VII,

(R50),0P” “R3 (VID

to wherein Rj and Ry are as defined for Formula I, with an alkylating agent of the general

Formula I in the presence of a suitable base, such as LDA or NaH, under standard

conditions to give compounds of the general Formula VTII,

A1
X

/k (VI

(R50),0P 7 “R3

e) Compounds of the general Formula VIII can thereafter be reacted with an appropriate
aldehyde or ketone OC(Z)-, in the presence of a suitable base, such as KOtBu, LDA or

NaH, under standard conditions to give a compound of the general Formula V1.

-R1
X

A (VI)

Y R3

20 ) Compounds of the general Formula VI can be further reacted with compounds of the
general Formula IX,

RS —S8H (IX)



wherein P,, is as defined for Formula | and X is C(Z)~, which are }a-iﬁthgs 2004
commercially available or are avail abl e using known techni ques, can Dbe
convert egloigtkessa conpound of the general Fornmula |11, R PKTAEQN/DISP4i 0
wherein L is a suitable |eaving group, §uch as chloro, brono, iodo,
triflate or tosyl, under standard condi'ti ons using a suitable reagent,
such as PPh,/CBra, TosC /pyridine or (CF3S0~)~O TEA. i; b) Conpounds of
the general Fornmula IIl can thereafter be reacted with conpounds of the
gener al WHEgrimRsas hVuilRge pHODCE2RIOYR. Vychaerei hz. RVBid BB aking cagn def i ned for
Formula |, which are either conmere¢i.all vajlable . or are avail.abl e using
known t BERATGUR'S® SHRP eh%lsf)‘rsélgléﬁ%éd?f\’?% %{%I?toaglegh‘ﬂg@én,e Osru“c‘ﬁmaagwﬁbﬂ "o or
NaH, undessesdandarde condi tiians: s0c @by A IBNMRRMASSN @ d EbRdigeReroadivEor nul a V.
Rl I XxR2 HGOC R3 (V) c¢) Conpounds of the General Fornula V wherein R

and R3 ap@pasndledf fededeos) Foofi B wWheddid R URKRLC0AY Y sedhisRefihed Fbr@@imula
thereafter be converted to conpounds of the general Formula VI, ~ s’

2003, 1and R, is H and X is C(Z)a.

Aug

Process B

Process B for manufacture of compounds with the general Formula I, wherein Ry, R, R3,

1o and Ry, are as defined in Formula I and Y is CH», and X is O, S, SO, SO, C(Z)a, or N(Z),

comprises the following steps:
a) Reacting a compound of the general Formula X,

A1—X—H (X)

wherein R is as defined for Formula I and X is O, S, or N(Z), with an alkylating agent of

the general Formula X1,
R2 R3

wherein R~ and Ry are as defined for Formula I and L is a suitable leaving group, such as a

chloro, bromo, iodo, triflate or tosylate group, under standard conditions using suitable -
reagents, such as NaH, Ag,COj;, or Bu,NHSO,/NaOH, to give compounds of the general

Formula X1I,

PN (XID)



b~0 OQ 66"7 PC?i SE0O0/003 ~4 !0 X, Rl Y~R3 (VIj by treatnment with 1§ AUG 2004
formal dehyd in the presence of a suitable base, such.as Et~NH, under s

st andar dwepsdigssons. d) Conpounds of the general Formul a VI pcasEalmssdbe
prepared by treating conpounds of the General Fornmula VII, (R50), OP*R3
(VIl) io wherein R3 and RS are as defi néd for Fornula I, with an al kyl ati ng

agent of the general .Fornmula Ill in the presence of a suitable base, such
as LDA or NaH, under standard conditions to give conpounds of the general
Formula VIT1I, X RL (R50)ZCP ~R3 (VIIl) is e) Conpounds of the general

Forrmula VILI can thereafter be reac with ap propri, at. | dehyde or
ket one d@(‘12?‘3,1305‘Wst%éh$$%§¥ﬁc€°%¥ul‘é?@ﬂﬂ“a%ﬁéag%lrgg%)reél € Y4 R ELE LA B
\N/?H, undek rsiandasd; Gandid RSIQ@ & 1M8A 2 KIPRINGn R sthBSERHAlonER Flk 2

a compound of the general Formula XIII,

flm
X -R2
X111
HOOCXRS ( )

(c) Compounds of the general Formula XIII can thereafier be reacted with an alkyl
chloroformate, such as CICOOMe in the presence of a base, such as triethylamine, and

( thereafter reducing the formed mixed anhydride with a suitable reducing agent, such as

NaBHy, under standard conditions, to give a compound of the general Formula XIV

A1
I

><R2 (XIV)
R3

OH

(d) Compounds of the general Formula XIV may thereafter be reacted with a cormpound of

the general Formula IX
RS —SH (IX)

wherein Rs is a suitable protecting group, such as Ac or Bz, in the presence of a suitable

15 reagent, such as PPh3/DIAD, under standard conditions to give compounds of the general
Formula I, wherein R, R», R, and Ry are as defined above and Y is CH; and X 15 O, §,

C(Z), or N(Z).

e) Compounds of the general Formula I. wherein Ry, Ra, R3, Ry and Y are as defined above
a0 and and X is S may thereafter be reacted with a suitable oxidizing reagent, such as
MCPEA under standard conditions to give compounds of the general Formula I, wherein

R, Rs, R3, Ry and Y are as defined above and and X is SO or SO».



‘o f) Conpounds of the Genera] Fornula VI can be further reacted W g§hAyG 2004
conpounds of the general Fornmula LX, R5-SH (1:{) 1 6 AlJG 2004 WO

00/ 66~~7,,BGhH/«aEH0/ O0S34 wherein R is a suitable protectingagrspoosych as
Ac, Bz, P~iB or Pin, alone or in the presence of a suitable base. such as
NaOi vl e, I~"aH or triethylamne or al t éPnati vel y in the presence of
afree-radical initiator, such as Al BN under standard conditions to give
conpounds of the general Formula |I. wherein R, R, R~ and Y are as

defi ned Hroces@tmula | and R, is Hand X is C(Z)~. Process B Process B for
manuf acture of conpounds with the general Fornula |, wherein R~, R-,, R3,
io and R~, are as defined in Formula | and Yis CH, and Xis O S, SO

SO, A B);5ees0F MRIJE6SpbBfds ©fth 8 NG54 $88nui@)L. Baaetd RE &, kgmpound
of the ?é%‘“eer glc I&—K(Sr%)irrzlljr\le;f1&'?<ma I%t-x-pt~ (SX\ [wher‘eirel Il? isuas' def i nedgf or Fornmul a

| and XTH,safd YSareous CN(fZl)E;j abd teharainX a$ kiRs&0, AP IagerRO-0iR ¢ dieN gberamFoesul a

Xl, LI~ (= R2 R3
5 the following steps:

a) Reacting a compound of the general Formula XV,

R2
RGH.L\JXRS .
| (XV)
SRS

wherein Ra, Ra, R and Y are as defined for Formula I and Rj is a suitable protecting

10 group, such as Ac, Bz, PMB or Bu, with a compound of the general Formula XVI,

R1—-X (XVI)

wherein R, is as defined for Formula [ and X is COOH or SO,Cl in the presence of suitable
coupling reagents, such as PYBOP/DIPEA, DCC/HOBt, EDC/TEA/DMAP or pyridine
under standard conditions to give compounds of the general Formula I, wherein Ry, Ra, R3,

15 R., and Y, are as defined above and X 1s NR¢CO or NRgSOa.

b) Reacting a compound of the general Formula XVII,

X.__R2
>

\l( R3 (XVID)
SR5
20 wherein Ra, Ry, and Y are as defined for Formula I and X is COOH or SO2Cl and Rs is a
suitable protecting group, such as Ac, Bz, PMB or Bn. with a compound of the general

Formula XVIII,
R6—NH, (XVIID



20 wherein R~ and R~ are as defined for Formula | and L is a suitifi &UB 2004
| eaving group, such as a chloro, brono, iodo, trifiate or tosylate G oup,
under st @ dseonditions using suitable reagents, such asdiatoondsCO; ,

or Bu~NHSO , ~NaCOH, to give conmpounds of the general Fornula X, X RL |
RRAR3 (XI1) ,; 1 6 AUG 2004 VWO 00/ 66585? . PCT/ SEUQ 00834 1? bj Conpounds
of the senora! Fornmula Xl| can thereafter be reacted with carbon dioxide in
the presence of a suitable base, such as LDA or KHvl DS under standard

condi ti onisertia RY ¥ as defionplouidrofilatihe tgemeseak e BOsuibée Kupling RiigensxsuRA

(XI11)y HOQC R3 5 (c) Canpounds_of the general Fornmula Xl11 can thereafter
be reactaé(f)’\ﬁql?([%(éEéb %ﬂ@/@@%rgpma OV AT BRNIENERITRITS [N EEnce  of

a base, tgl}’g?vt} cao§n;§cfuln§§ Qﬂh%rgeﬂgml BOShula 1, wherein Ry, Ra. Ry, Ry and Y are as defined
above and X is CONRg or SO2NRg.

It will be appreciated by those skilled in the art that in the processes described above the
functional groups of intermediate compounds may need to be protected by suitable

protecting groups.

o Functional groups. which it is desirable to protect, include hydroxy, amino, mercapto and
carboxvlic acid. Suitable protecting groups for hydroxy include trialkylsilyl or diarylalkyl-
silvl (e.g. t-buryldimethylsilyl, t-butyldiphenylsilyl or trimethylsilyl), tetrahydropyranyl
and benzyl. Suitable protecting groups for aming, amidino and guanidino include t-

butyloxycarbonyl and benzyloxy-carbonyl. Suitable protecting groups for mercapto

15 include CO-C|.g alkyl, p-methoxybenzyl and trityl. Suitable protecting groups for

carboxylic acid include C_g alkyl and benzyl esters.

Protecting groups may be removed in accordance with techniques, which are well known

to those skilled in the art and as described hersinafter.

{ Certain protected derivatives of compounds of Formula I, which may be made priorto a

final deprotection stage to formn compounds of Formmula I, are novel.

The use of protecting groups Is described in Protective Groupé in Organic Synthesis’, 2nd
a5 edition, T.W. Greene & P.G.M. Wutz, Wiley-Interscience (1991). The protective group

may also be a polymer resin such as Wang resin or a 2-chorotrityl chloride resin.

It will also be appreciated by those skilled in the art, although such protected derivatives of
compounds of Formula I may not possess pharmacological activity as such, they may be
30 administered parenterally or orally and thereafter metabolised in the body to form

compounds of the invention which are pharmacologically active. Such derivatives may



~ thereafter reducing the formed m xed anhydride with a suitabl e‘r'@dwﬁ rZS“‘*
agent, such as NaBHg, under standard conditions, to G ve a conpound of the
gener al VE Lids3; XIV RL | X R2 ~R3 OH (XIV) to (d) Conpoundscofstbhesgener al
Formula ~1'V nmay thereafter be reacted W|th a conmpound of the general
Formul a | X R5 -5H (1 X) wherein RSis a l3uitabl e protecting group, such as
Ac or Bz, in the presence of a suitable is reagent, such as PPh;, ~DLaD,
under standard conditions to G ve conpounds of the general Fornula I,
wherein [lﬁélefoﬁ‘be RiscriaedlaR prodings'ash ldpfddmed dhowepoands &f Fern@HR TardinXuded 0,

S, C(2)~, I ~i (Z). e) Conpounds of the general Fonlula I, wherein R, R~
R, R~ V‘éﬁ'dnwfaﬁrcépcaéf WefipfeHoBbove ~o0 and and X is S may thereafter be
reacted with a suitabl e oxidizing reagent, such as MCPFi A under standard
conditions to give conpounds of the aet~eral Formula I, wherein R, R-, R3,
R ~ and [Yshoaldealas bélefiddredoditiay ell anty namighhX ansorBdwBrioS68. anhicraids. AUGaRO04 WO

00/ bb557 PCT/ SEGO O0S34 | 3 Process C
5 solvates of the compounds of the presznt invention are within the scope of the invention.

Pharmaceutical formulations

In yet a further aspect, the invention reiates to pharmaceutical compositions containing at
0 least one compound of the present invention, or a pharmaceutically acceptable salt thereof,

as active ingredient.

For clinical use, the compounds of the invention are formulated into pharmaceutical
formu-lations for oral, intravenous, subcutaneous, tracheal, bronchial, intranasal,

15 pulmonary, transdermal, buccal, rectal, parenteral or other mode of administration. The
pharmaceutical formulation contains a compound of the invention in combination with one
or more pharmaceutically acceptable ingredients. The carrier may be in the form of a solid,
semi-solid or liquid diluent, or a capsule. These pharmaceutical preparations are a further
object of the invention. Usually the amount of active compeunds is between 0.1-95% by

20  weight of the preparation.

In the preparation of pharmaceutical formulations containing a compound of the present
invention the compound selected may be mixed with solid, powdered ingredients, such as
lactose, saccharose, sorbitol, mannitol, starch, amylopectin, cellulose derivatives, gelaun,
s of another suitable ingredient, as well as with disintegrating agents and lubricating agents
such as magnesium stearate, calcium stearate, sodium stearyl fumnarate and polyethylens

glycol waxes. The mixture may then be processed into granules or pressed into tablets.

Soft gelatine capsules may be prepared with capsules containing a mixture of the active
50  compound or compounds of the invention, vegetable oil, fat, or other suitable vehicle for
soft gelatine capsules. Hard gelatine capsules may contain granules of the active

compound. Hard gelatine capsules may also contain the active compound 1n combination



Process C for manufacture of conpounds with the general Fornula 1,1 pha®i 1004
R, R, R, P~ andY, are as defined above and X is i'JRoCO CONR-,

SO-NR6 orwhRegessconprises s the follow ng steps: a) Reactigrg/osemmeound -
of the General Formula XV, REBHNWR? Y R3 | SRS (XV ) wherein R~, R~-, R6
and Y are as defined for Formula | and 5 is a suitable protecting io
croup, such as Ac, Bz, PNIB or Bn, with a conpound of the general Formula
XVI, RL-X (XVI) wherein R, is as defined forFornula | and X is COON or
SO-Cl i nwithessopdgoericesdofh gsdicnadbiteh as dagpdsenspocagentssbi®licharmstoPyyBORS DI PEA,
DCC/ ~1 OBt, >/ DC~Er J AP or ri ﬂi e .under standard conditions to give
conpoundSE: £PREH é?‘é(IIOH@8$P|<'Ler ujose Ry SR gelRlNCR3 R ;. and Y, are
as defined above and X is NRoCO or | ~~R6S0O~. b) Reacting a conmpound of the
general Formula XVI?, i xxg2 ~ R3 (XVTl) SR5 wherein R~, R3, and Y are as
def i ned: Posagearmulfar tecanhddiXinisrdfooNnoy bSErePhreaind) iR;thé foran ofSuppaddloeies
R LI I e A TR AL T

gelatine rectal capsule which contains the active substance in a mixture with a vegetable
oil, paraffin o1l or other suitable vehicle for gelatine rectal capsules; (iii) in the form of a
ready-made micro enema; or (iv) in the form of a dry micro enema formulation to be

reconstituted in a suitable solvent just prior to administration.

Liquid preparations may be preparsd in the form of syrups or suspensions, e.g. solutions or
suspensions containing the active ingredient and the remainder consisting, for example, of
sugar or sugar alcohols and a mixture of ethanol, water, giycerol, propylene glycol and
polyethylene glycol. If desired, such liquid preparations may contain colouring agents,

15 flavouring agents, preservatives, saccharine and carboxymethyl cellulose or other
thickening agents. Liquid preparations may also be prepared ia the form of a dry powder to

be reconstituted with a suitable solvent prior to use.

Selutions for parenteral administration may be prepared as a solution of a compound of the
20 invention in a pharmaceutically acceptable solvent. These solutions may also contain

stabilizing ingredients, preservatives and/or buffering ingredients. Solutions for parenteral

administration may also be prepared as a dry preparation to by reconstituted with a suitable

solvent before use.

25 The typical daily dose of the active substance varies within a wide range and will depend
on various factors such as for example the individual requirement of each patient, the route
of administration and the disease. In general, oral and parenteral dosages will be in the

range of 0.1 to 1000 mg per day of active substance.



1 ~ 6 AUG 2004 1~VO 00/ 6657 ~' CT/ SE00/ 00333 14 wherein F.6 is as H&f iNd6q 2004

for Formula | in the presence of suitable coupling reagents. such as
P} ' BOP/ Rlé’b(ﬁ?%ﬁm HOBt, EDC/ TE: a/ Di vI AP or pyridine underpstapgafdsq
condi tions 0 give compounds of the general Formula I, wherein R, R . R,

Ra and Y are as defined above and X i 67 CONR6 or SO-NRti. s It will be
appreci ated by those skilled in the art that in the processes described
above the functional groups of internediate conpounds may need to be

pr ot ect s/ aMi pabhencepriei/est i ng croups. io Functional groups. which it is
desirable to protect. include hydroxy, am no, nercapto and carboxylic
acid. Suitable protecting groups for hydroxy include trialkylsilyl or

diarylalkylsilyl (e.g.. t- | .. di. sid yl, t-butyl di phenylsilyl or

e ot o PP eppnds S Pty TRb I sl o PR 6% oups
for am pe,cagdthdhidanaydafed a8 mehiB@ati o MTud e ot wd Lxyeaibeaybn afdhus

benzyl oxy-carbonyl. Suitable protecting groups for nercapto is include

CO- Cl_ 6elekigld, to pe mse b iyihesezconditigng whdare yphibiggntodsp@opyptpeiéeseny 1% oups f or
car boxylic .acid includ .06 al kyl d. I ters., Protecting groups
ay be. PRS0 Bh iF g fofadisaund B Eae i e B S P R kPR L §
those sKiobl@dd itiBsdeh®f alaimm4le iasiudpgahkbed hereinafter. Certain protected
derivatives of conmpounds of Forrmula I, which may be made prior to a final
~deprotection stage to forth conpounds of Fornmula |, are novel. The use of
protectin i Gl SR I ( S 4 0. O .gankh &, t hesis',
Dnd  as ook B g BB G i KpO b 8o BrPR a5 01y
The :r oise6tibree vatDhypenmpgalabditpendtipompoBrm@ri dissehwhsh\Wngbe esin or a
?-ichorotrityl chloride resin.. It wll also be ap rgci ted by those skilled
in the BFRUORECIADIGRPLTR pIcotEereand&mevst QfeasqugF dERHHBdS of FotTnula |

may not, PRSI PRARBRGOLOGikah st MthYin@S eI dleycdRiid8 kn@wn to be
adm ni stered parenterally or orally and thereafter netabolised in the body
t o f or msscuapdwitdshyferchegulsvkitdndribwinkedrembelipHseawcotlogs eatulyoactidse.

Such desrelp\[/igtsf'xgcié qug}llating antiphospholipid antipbodies, homocysteinami, heparin induced

h

thrombocytopenia and defects in fibrinolysis. The compounds of the invention are thus
indicated both in the therapeutic and/or prophylactic treatment of these conditions. The
compounds of the invention are further indicated in the treatment of conditions where there

is an undesirable excess of proCPU/CPU.

20 Particular disease states which may be mentioned include the therapeutic and /or prophy-
lactic treatment of venous thrombosis and pulmonary embolism, arterial thrombosis (e.g. in
myocardial infarction, unstable angina, thrombosis-based stroke and peripheral arterial
th:omboéis) and systemic embolism usually from the atrium during arterial fibrillation or

from the left ventricle after transmural myocardial infarction.

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

30
Further indications include the therapeutic and/or prophylactic treatment of disseminated

intravascular coagulation caused by bacteria, multiple trauma, intoxication or any other



1' ~ AUG 2004 wo 00i boss ~ ><~cTi s>EQQi oos~:s is therefore be desdr bAdb 2904
"prodru@s". ill prodruos of conpounds of rornula | are included wthin the .
scope of “t(?&‘wéély.ﬁntl on. It should al so be understood that addre8)onaedsphs,
anor phous Tornms, anhydrates. hydrates, ; solvates of the conpounds of the
present invention are within the scope U? the invention. Pharnmaceuti cal
formulations In yet a further aspect., the invention relates to

phar maceuti cal compositions containing at tc> | east one compound of the
present mRveMisQnfibofolaiphanmeeewhisaldod intceptabMethTatdigt hef®ef in thas
active ingredient. For clinical use, the conpounds of the invention are .
for mul at BRRY. AEeh phudsey uasedisi KFulaF SR a%%lﬁsc%frterér@rzchqnm# aveAmiegical
subcut an ¢ i.al., a r Lansder mal
buccal - Pacrsrc BRRERL aphpaB RisBlcal EAGERAT Ababiyc UL IRBE g BRAASTA™!
phar: ~7 ag@Hd Gath Fet vl @dvian o@(y‘\cﬂﬁlhﬁ&)oav csmspauﬁdnmcf cdrb®vispoettsupgery Dsing
conbination with orie or nore pharmaceutically acceptabl e | ngredi ents. The
carri‘er #BSRATbENMARENE oF i PETRAEdYSiH, Berri-solid or liquid diluent, or a
capsul e.- These pharnmaceutical preparations are a further object of tine
invention. Usually the amobunt of active conpounds is between 0.1-95% by -~o
wei ght ofhd bempsepRrathoinveddod hey piseparcatibmedaind apndkaatisteed|with any

formul ati ons contai ning a conpound of the present invention the conpound
sel ect eopmvow@qsﬁc%anm%aﬁ fFrgnt HEGRIGIERY Of HEICBIUEARS s tipias!e! P&t Dse,

sacchar OR€1y1SAIO! Eg rd tf@(ﬂ;@ g’l clo?ﬁiggﬁb’[hx%%oqgﬁeclte'cfbtoxcﬂc{/w Q/%?nque' vatives,

Gelatin, as or not ngredlent as wel["as wth d|S|ntegrat|ng~
agentos andﬁﬂmmxnﬁmﬁmngw&gqmbsanmg@hswsmnagqg$mmmmsﬁmaam@pqumaﬂmsmnne
stearate, sodiumstearyl fumarate and pol yethylene glycol waxes. The

m xture lnah,butOh&emeéDé’rmeagsrethTr)taotﬂgﬁ@m@Iﬂ@é toomprembedtdrit o tabl ets. Soft
gel ati ne capsul es may be prepared with capsules containing a m xture of the
active ;o conmpound or conpounds of the invention, vegetable oil, fat. or

other SUPBAR LRI B el ifleni R ha vﬁﬁlrf’hte'rB@csﬁeﬁﬂ%%ﬁd/or‘%&hrﬂﬁﬁs@trhﬁ‘%ﬁmapsm es
may contain gr% of the active conpound ati ne capsul es may
al so conhaimbdlpecsaaichwe tisorpodemdnbperconyiamat pawral, Ieconﬁmuu or m2giified),
15 stréptokinase, urokinase, prourokinase, anisoylated plasminogen-streptokinase activator
complex (APSAC), animal salivary gland plasminogen activators, and the like, in the

treatment of thrombotic diseases, in particular myocardial infarction and stroke.
In vitro experimenis

[ The inhibiting effect of the compounds of the present invention was estimated using the

| assay described in: Dirk Hendriks, Simon Scharpé and Marc van Sande, Clinical
Chemistry, 31, 1936-1939 (1985); and Wei Wang, Dirk F. Hendriks, Simon S. Scharpé,
The Joumnal of Biological Chemistry, 269, 15937-15944 (1994).

EXAMPLES

General Experimental Procedures

Mass spectra were recorded on a Finnigan MAT TSQ 700 triple quadropole mass

spectrometer equipped with an electrospray interface (FAB-MS) and VG Platform II mass
30 spectrometer equipped with an electrospray interface (LC-MS). 'H NMR and C NMR

measurements were performed on Varian UNITY plus 400, 500 and 600 spectrometers.

operating at 'H frequencies of 400, 500 and 600 MHz respectively. Chemical shifts are



WO 00/ 66~~7 i' C T/ SEUQ' 0do34 16 s io with solid powdered ingredierts AiGh004
as |l actose, saccharone, sorbitol, mannitol, potato starch, cornstarch

anyl opec{j el |l ul ose derivatives or gelatine. Dosage unitgs.f, rect al

adm ni st\rvéjﬁogﬁwr?ay be prepared (i) in the form of supposi tdpf(ilté;%%aﬁgﬁ
contain the active substance m xed wthi% neutral fat base; (ii) in the
formof a gelatine rectal capsule which contains the active substance in a
m xture with a vegetable oil, paraffin oil or other suitable vehicle for

gel at i negivecinappre apeihesolvehi ds)inieindl Reanfierdnebaric & eadys wagedfidcignenena; or
(tv) in the formof a dry mcro enenma fornulation to be . reconstituted in
‘a sui t ab¥&3Selov S Puss thpdrping nge rdirhrisip atipby sefaryiond wire parfathahssimay  be

prepared in, t formo yr or s sions, e.g. sol.utions or
suspensﬂ\ghgkc%ﬁf%igﬁirg?dbtaﬁé@@?q e @23?%9‘?{&[%8 “&ﬁ‘“ep‘?ré?rré?%aconsi sting,
for exampigceioNMUgRIoRI0SYdaiuf cohol s and a m xture of ethanol, water,

gl ycerol, propylene glycol and polyethylene glycol. If desired, such liquid

prepdrations may contain colouring agents, is flavouring agents,

preserv ia\fneﬁ 1sacchari ne and carboxynethyl cellul ose or other thickening
agents. irqu%-%—preparatl ons may al so be prepared in the forth of a dry
powder tOMeecdnRsaSli-5 e A b & repiohablcgd sol vent prior to use. Sol utions
for parenteral admnistration nay be prepared as a solution of a conpound
of the ,o invention, in a pharmaceutically acceptabl e solvent. These

sol uti ong) @Ym?'f 0.4CqN, -i nsétaactp(j lizing ingredients, preservatives and/or
buf fering r@?&ﬁ—em'@‘% for parenteral adm nistration may al so be
pr epar ed asiudoflby 3 pyeider-atyl-abrylie doyd (4epmasiy.0 tined) W Whea(Fuiniakhe sol vent

before use. -~s Theﬂ)_tqypi cal daily dose of the active substance varies within
a wi de rPEHBRMARY vl To- HEPLMPSAYoieganaisd ¥ SO108F B Shigh Pagss s test anfsick ve e
i ndi Vi dyalse&OYF RSB m 0F 7286 Bukdhh & mENey feAgtel At Stdatihan and the
di sease.%é?Sn Gener al , 1onrlgl aﬁg Sareﬁterarpagosg%}gﬁsy%\fmgﬁn e si?] %F?Z&lbgdqnge of O.
i to 1000nsientdérdagelthotatalysi ves solsediten thereactiononix i@y Hvmtioor BiG~s7

PCT/ Si 0%{;1{&:5:),55?&.3'5 Z;vashed with ethanol and water, and the ethanol was removed from the

s solution on a rotavapor and the aqueous solution was freeze dried to give 3-piperidin-4-yl-

propionic acid (4.30 g, 100 %).

(b) 4-(2-carboxv-ethvl)-piperidine-1-carboxvlic acid rert-butyl ester

A solution of 3-piperidin-4-yl-propionic acid (4.7'9 g, 30.5 mmol), di-terr-butyl-

10 dicarbonate (6.98 g, 32.0 mmol) and NaHCO; (2.69 g, 32.0 mmol) in THF/water (1:1, 50
mL) were stirred at room tempcfaturc for 22 h. Another pertion of di-ferr-butyl-
dicarbonate (2.00 g, 9.10 mmol) was added together with a catalytic amount of DMAP, the
resulting mixture was stirred for another four days. THF was removed under reduced
pressure and the aqueous phase was extracted with CH;Cls. The aqueous was then acidified

35 topH 2 with 1M HCI and the acid extracted with CH,C!; The combined crganic extracts _
were washed with brine, dried and concentrated in vacuo to yield 4-(2-carboxy-ethyl)-

piperidine -1-carboxylic acid rert-butyl ester as a white solid (6.36 g, 81 %).

(c) 4-(3-Benzvisulfanvl-2-carboxy-propvl)-piperidine- 1 -carboxvlic acid tert-butvl ester

so BuLi (1.6 M, 15.3 mL, 24.4 mmol) was added to a solution of dii;sopropylamine (3.43 mL,
24.4 mmol) in THF (3 mL) at =78°C under argon. After a few min the solution was

allowzd to warm up to room temperature over a period of 15 min. The resulting LDA



e . Y
Medi cal and pharmaceuti cal use The conpounds of the invention are 1'6 AUG 204""
i nhi bitors of carboxypepti dase Ueither as such or, in the case of '
prodr ugs yw@fdLEsadm ni stration. The conpounds of the inventpopsafoidaus
expected to be useful in those conditions where inhibition of
car boxypeptidase Uis beneficial, such?@s in the treatnent or prophylaxis
of thronmbosis and hypercoagulability in blood and tissues of nmamal s,
including man. It is known that hypercoa~ulability nmay lead to
t hr onmbo- ertxddn wadsiseas edde dGorudiof tamsof 4~ -assoxy-athgd) - wptid ihyperacaglicabi ity
and thronbo-enbolic di seases whi ch may_be nentioned include protein C
resi st andad &igbyherst @ of HauMed) def Hei draskes 24 15 Gnt g e oBE folufipn
protein. teil r4 efact d er . itd wn to be
Besoct ai 8 S A De R R e s T A el B8 e
ci rcul at ¢isspi@nde aseptwiicemagkolidifiec Ul iad diagioarwis qotsipboel78pt dnént i bodi es,

honocystei nam , heparin induced i5 thronbocytopenia and defects in

fi brinol §rememetig teiohprrieiseof 12he liZakemqlb 28 rddadhiss? solyinciat ddE borhk )i n

t he ther i: /. r.op h -regt he i L The
compounda? o ks 8 s Bk R P CH of plib R (R Tby 30 SRR FRIF wgf
condi t i onstowbemneaeinperaeure iadd arrratdesinighbl Bheeaesen ofi xinreoR iR ed with 1 M
Particul ar. di sease states which may be mentioned jnclude the therapeutic
and r orHiph GPHIFEAER ELYASANABI OTGANIG MRGH WEhIERFSSY KD &iter Bar dpRar e

enbol i s i al Si ) [ W o' jcguly ot iy Qn; stabl e
angi na, r%nﬁﬁérrgggﬁsw%g%ggﬁgt%%ﬂéﬁa%ao%gtro Fﬁggg{@gﬁ’ ér}?gl?' 19%)&?3%&;2?(%) and
syst em cBeubblifsmitsuabbyy-bramlk hepeadmeurtaboxylg amd eri-hlityf eden dslagtaleon or
fromthe ll ef t _v(gnt;i_ C(Jifﬁ fter transnmural myocardial infarction.. Moreover,
the compSUAYLLP-1+he G Pdntion are expected to have utility in prophylaxis
of re-occlusion and restenosis (i. e. thronbosis) after thronboiysis,

per cut aneous trans-]Jum nal angiopl asty (PTA) and.cor.onar){i bxpass

oper at i dAs4-(2fachmeyemareapaforenyl t-RDsAAMST kcabparlic wqid rasBuyaesieand

vascul are St ry..i8. engl-. rt | adi: ' inlLude. t ther ic
and/ or psroc%)jlﬁ){[]y(fenzf)é:fli(gi?(?r%élt'ﬁiean?l%%}J ) \glgsrsasdedr%‘lgﬁg? égp&?rﬁuggﬁgg?u 'gore y E@ggﬁrg‘?‘f* on
caused Lg-Braeyletlfany!1Rutdrbpt e ptapglpE pedidinoxXi-caboonicorciduerfoyybtdner(0.91, ~ 6
Al'l C 2004 WO 00/ 66557 PCTI SE0Q/ 00834 | S. nmechani sm, _fibrinol ytic treatment
then bl o e ACURE AL T GO G HATSEIT GOdRL! ft EAE: SBRGVYSUaH e

vascul arg;Baf {5 | 5 WS ChhAon$li8 WRiorid@3 eyl Ai3T LRLNAT 868 addGHRHER, BiRd _
bi ol ogi cal “prosthetic valves or any _ot:her medi cal device. and tibrinolytic
t r eat mersoolb@bibMosde g véhand BataFTIONR RS dPealeddevi ces TR 8i dgor-KeS body,
such as \JUEi9 Sar koY ASEHEAL AHE REX, NELRG, %, DEALT Tluing. Bchine At i
haenodi al'ysiI's. Thé conpounds of fhe invention may al so be co ined and/ or
coadsi niasidefeeicwnh Lhvighg! arahéxtzhredndiolt metlagert chibtife. A didrgariephasaeclani sm of
action, such as the an:;‘FiéPJ atel et agents, acetylsalicylic. aci ? fgjrngjl oeiﬁdi ne,
cl opi dogta&ed ¥Rk BB 1ScEFCeR BRdP RIS ST REPASE S Cisnt Bilt Gre2oxy-3-
fiibri nogen fRESRIAN)-FPBEAGRARL SEfbo BNIRSIAEVS]-bikyI: §BL (cCF £ 16D %).

phosphodi egtpgrgseim)i %ﬁl bitors an?j)py’ADP-receptL(])ry (PST% ant agoﬁ?st s acid

t hronbi n i nhibitors.

(e) 2-Mercaptomethvl-3-piperidin-4-vi-propionic acid

-

25 To asolution of 4-(2-Carboxy-3-mercapto-propyl)-piperidine-1-carboxylic acid rerr-butyl
ester (0.7 g, 2.29 mmol) in methylene chloride (8 ml) under argon was added triethyl-
silane (731 pL, 4.58 mmol) followed by TFA (4 mL). The reaction mixture was stirred for
60 min. and then concentrated under reduced pressure. Purification by HPLC (10 — 30 %
acetonitrile, 0.1 % TFA in water) gave the title compound as the TFA salt (447 mg, 61 %).

50 'HNMR (400 MHz, D20): § 1.34-1.50 (m, 2H), 1.54-1.76 (m, Sf{), 1.90-1.99 (m, LH),
2.0-2.1 (m, 1H), 2.9-3.05 (m, 5H), 3.38-3.48 (m, 2H).

MS (+) 204 (M+1).



The conpounds of the invention may further be conbi ned and/ or 1°6 AUG 2004
coadm nistered with thronbolytics such as tissue plasm nogen acti vator
(natura!woro%ggpi nant or nodified), ~s streptokinase, urokipRd%8ino/00834

prour oki'nase, ani soyl at ed pl asm nogen-streptoki nase activator conplex.
(.4PSAC), animal salivary gland plasm hAbgen activators, and the like, in
the treatnment of thronbotic dis€ases, in particular myocardial infarction
and stroke. In vitro experin~cents The inhibiting effect of the conpounds
of the present invention was estimated using the assay described in: Dirk
Hendri ks, Sinmon Scharpe and Marc van Sande, C(inical Chemstry, 31, ,
1936- 1989aip@85) ; and Wei Wand, Dirk F. Hendriks, Sinon S. Scharpe, The
Jour nal _of Bi ol ogical. i.str 259 1l X937}1115944 (1994} . EXAMPLES

CapRILEU Y pIoRionie3cid r ecor ded on a Fi nni gan

M AT TSQ s%@gio_tnréfpi-ﬁ/lé}é‘a?fﬁ&ﬁ@@&ﬁ:if{ﬁ§§ridi§-ﬂeﬁt§r9?%h?€ aGEYTFRPAH (0l t h o3y
el ectrospray interface (F.4B-M5) and VG PlatformIl mass ~o0 spectroneter
equi ppechmel) n @mrticlagbydrokpPayl.) wiae stfmeko (drGigvBundethigby 1R thed coh@nhivRd

neasurenents v.~ere perforned on Varj LNIT | us 400, XQ00 600
spectr oﬁ‘éqeér‘%d.“cegﬁéersg ﬁeng“r Caiﬁqnfbrytaelﬁhgﬁéiﬁg? 85 %6‘6?[0&561%9 G@(ajlg;d‘?\llml -1z

respect | vely, aakosbBbids@rge, do )6 AUG 2004 CVO 00/ 6557
. pCTi 350316%833??3?9 1gi v%npi% p(pm w't h tor)le sol vent as internal standard.

Organic extracts were dried using MSO- or va, SO~ as the drying agent.

Chr omat pgr aphy _separ.ations were pe rn:g}g usi __Merck S ilica Q] 60

(0 065 BT oBBR e O R R SRl BNCSd Br T et P (o LB AR 20,

KR100- 1068 ¢ amBb @ml 11, 2.08 (s, 3H), 2.55-2.73 (m, 4H), 3.03-3.12 (m, |

2-'f1y] erca 10?;3%?}-1’3-15%27?7 tlnh-4-)'vl - pgsdﬁi (%'n'i'cD acijd(m’ >3 (m, 1),
3.85-3.94 (m, 1H), 4.45-4.53 (m, 1H).

MS (+) 246 (M+1).

Example 3

13 3-Mercapto-5-methyl-2-piperidin-4-vimethvl-hexanoic acid

(a) 4-Hvdroxymethvi-pipeddine-[-carboxvlic acid rerr-butvl ester

To a solution of , 4-(hydroxymethyl)piperidine (5.00 g, 43.41 mmol THF/ H,O (1:1, 120

mL) was added di-t-butyl dicarbonate (9.47 g, 43.41 mmol). The reaction mixtwre was

20 surred for 16 h at room temperature. The reaction mixture was then poured into H,O (500
mL) and extracted with ethyl acetate (3 x 250 mL). The organic layers were combined and
washed with water. The organic layer was dried over sodium sulfate, filtered, and then
concentrated under reduced pressure to give 4-hydroxymethyl-piperidine-1-carboxylic acid

terr-butyl ester (9.01-g, 96%).

(b) 4-Bromomethyl-piperidine-1-carboxvlic acid rerr-butyl ester

To a solution 4-hydroxymethyl-piperidine-1-carboxylic acid rert-butyl ester (8.75 g, 40.64
mmol) in diethyl ether (200 mL) at 0°C under nitrogen. were added triphenyl phosphine
(21.32 g, 81.28 mmol) and carbon tetrabromide (26.96 g, 81.28 mmol). The mixture was
30  allowed to warm to room temperature and stirred under nitrogen for 48 h. The reaction
mixture was filtered through a pad of Celite and the organic filtraie was washed with 5 %

NaS,0;, water, brine. and dried. The mixture was filiered and concentrated under reduced



(a) 3-Piperidin-4-yl propionic acid io .A solution of 16 I\UG 2004
3-pyridin-4-yl-acrylic acid (4.20 g, 28.0 nmml) in water (~0 nmL) and

anmoni a 26 _ % 4 nL) was hydrogenated at 60 bar in a h e

st eel %8240/39’67| n presence of ruthenium (~ % on aluruna, %ggggﬁ(ﬁ&?w
hydrogen pressure remai ned constant (32days) the catal yst was renoved from
the reaction mxture by filtration. The catalyst was washed w th et hanol
and water, and the ethanol ,vas renoved fromthe i> solution on a rotavapor
and the ol t g

3- pi per P%g%\_f{-g??ﬁl?rgg% ggéhé.l\éggflﬁs Euﬁﬁ@@og"cbﬁ@ln é?/]obr‘ni(“{t%)_mphv (ethyl

4- 12- candoxyArkhmev|119)pb géve Hbrend mety bpipyhitioe detdbdenrtit-aoid iyh-meylersted
solution of 3-piperidin-4-yl-propionic acid (4.79 ~, 30.E mmol ),

di -tert ($2® gl 7agp)d| carbonate (6.98 ~, 32.0 mpl) and NaHCO (2.69 g, 32.0
mmol) in THFiwater (1:1, 50 nlL) were stirred at roomtenperature for 22 h.
Anot her portion of di-tert-but_yldicarbonate (2.00 g, 9.10 nmol) was added
t oget hefe)wi- [y -a,-Batabyirben Amputiéthak v DNdAfRoril hethvilespdriding | maxdoxvéc weis
stirred for another four days. THE was renoved under reduced pressure and
t he aquésisuiyhager was extracted with CH-Cl~. The agueous was then acidified
~ to p x4 4 s i ned
organic e§ ma‘%{a S&Wép&gg?l&cg%té?ﬂ%ﬁ ngre7a§d{r~'ﬁ|91 g%d%gcdé%%—\?rg% gcgglnn vactiro
to yiel shspeflog€af b@n(ymeiyldyxlcl&pii ﬁérgl, 3558 mroal) boRME ¢580nt) ted’C undey| est er
as a white solid (6.36 (f[) £ 4

4- ( 3- BeWiRPlcéﬁlT*aenW“?re é‘t‘?sb%Wdﬁ’r‘(Qog 52 BP Fe AR HEO T EBPHGAT % Ging*
tert:butyl C a3zem- udfede TIDLY Va8 3adgRe)tie DAMVE

sl uti 0%1% ﬁﬁ%tﬁggg:ﬁggghgn% %aeréog{m]ﬁm b @ ﬁe]m)’@ n “THE (3 rrL)> at -78C
under af5jomL) Afaserdead cﬂrevxmmcrmttﬂnfere@oﬂl@n mnumd tht Feaiden oS Werlad tp6Q°6 r oom

{/\(e)n‘gg; 6%(5:{7 fjotefvi éégéﬁg{)@"%greg%lo%~wgg coole TCP(eO I'IE)CeW% IpQ 481 Q’Aﬁ)ourgdlmto p[ b Ell"lld~ 2004

extracted with ethyl acetate. The organic layers were combined and washed with water.

The organic layer was dried, filtered, and concentrated under reduced pressure. The crude
15 product was purified by column chromatography (ethyl acetate/hexane, 3:7) to give 4-(2-
rert-Butoxycarbonyl-2-(diethoxy-phosphoryl)-ethyl]-piperidine-1-carboxylic acid rert-
butyl ester and unreacted ¢-buty! diethylphosphonoacetate. The product was 47 % pure by
HPLC. The product was further purified by vacuum distillation to givé 77 9o purity. This

~ mixture was taken on o the next reacuon.

(d) 4-(2-rerr-Butoxvcarbonyl-3-methyl-hex-2-envl)-piperidine-1-carboxvlic acid rerf-butyl

44

ster

4-[2-rerr-Butoxycarbonyl-2-(diethoxy-phosphoryl)-ethyl]-piperidine-1-carboxylic acid
tert-butyl ester(8.1 g) in 20 mL DME was added dropwise to a suspension of sodium

35 hydride (1.04 g, 43.13 mmol) in DME (20 mL) at 0°C under nitrogen. The mixture was
stirred for 0.75 h and isovaleraldehyde (7.76 g, 90.1 mmol) was added dropwise to the
mixture. The mixture was allowed to warm to room temperature and stirred for 48 h. The
mixture was diluted with ether and washed with water. The organic layer was dried,
filtered, and concentrated under reduced pressure to give 9.4 g of a yellow oil. The crude

30 product was purified by column chromatography (ethyl acetate/he;xane, 1:50) to give 4-(2-

tert-butox ycarbonyl-3-methyl-hex-2-enyl)-piperidine-1-carboxylic acid feri-butyl ester

(1.53 g, 24 %) for two reactions.



solution vas slowy added to a solution of ?-(?-carbO"y eth;-1 16 AUG 2004
) - piperidinel-carboxylic acid t~yt-butyl ester (3.07 g. 119mm) in THE
(7 m) at -7S ' C. The resulting solution was stirred at @{;5950/ 0Py M

THE (30 "W Y&’ added during that time in order to di ssol ve  TR& 4edh ch

had solidified. The dianion vas cool ed230o -7SC and ~ brononet hyl

t hi obenzyl ether (3.72 g, 12.5 mol) was added as a solution in T HF (3 nl),
the solution was stirred at -7SC for 30 min, at OC for 30 mn and then
allowed to warmup to roomtenperature and stirred overnight. The reaction
m xture was acidified with 1 ivl HCl, diluted with EtOAc and the organic
phase was ameshedBwddvenabey!- Rhdmdrticad:-befhelsgifude)- pirog el havys)-pipe iidined -by

flash chronmat ography (1~leOH CHC13,1:9) to yield 4-(3 io0
Benzylseﬂlﬂﬁ.ﬁ#wﬁ«éiﬂ&g%&-ﬁi-&pi Byl ) - pi peridine-1-carboxylic acid tent-butyl

ester a'ﬁbg% 9“%1 ofyf %9 V8, o(gélrl}(%vgu B8 he(@-en b %1ger.dme | -carboxylic acid

4- (?-Car 0-Nro ~-"0i peri di ne-| viie acid tert-butyl
estes Sedi- umvmegtaﬂ (2(@01334 franol2%h BMIF (oh)L) wasasdatdedmixupoof paasiduri ng 5
mn. to a solution of =>i;

( 3- Benzyirbohftan§.S4 2. ea?rﬂb@&l?l)ﬁlf‘ép‘yﬂn?m}%k&é# rdpgnethiokcdr Ho&th 8 Bered) ter t - but yl
ester rnnol ) gﬁ\g it (; -60C
under a&@%ﬁ(s%ﬂl‘é SISE ?’r“?oﬁff fIF nilélh Iri’%)se{nnonl u@#%ﬁl% “ﬁe]c.i ggog}%l

. Mol ) Waso RSk bl rdd OMeiroftsion THIR1CO @lak Itﬁ@nb;ﬁidﬂed/\ﬁxﬁo He@mnackxmadteuwecrampm a
was evaporated using a stream of arsagn. O. gla ~vab added and t he
M xt ur e AepEeWdSROAAE HYRBPtAneomTHEd 96 “éaél]%d }i’fH EAEG vHE YGRS wit h
2 M.Pd 208 @il LAGLPLMEND, ORLIN: eaficel bl o The ?VQ@rUanFHEat%QteWQIS washed
wi'th’bri &d°and concent r at ed undetp reduced pressire to give
4-(2- Caﬂ'hé))éy.rdiarmodla:ptumsmncﬁydi py polplem dirnmalograptiydrynlyl eccagtethexend. -1bldb yo

0 - 3-ni -4-
:(S:} gr. (grlvg %tgéﬁgw@hvwbony {-3- (L-JL met%g'x;[/ %g%yrllglulfa%yﬁlqo%reltkg\}lmeﬁyl\ﬁl-m ér?dulwg-m ¢
4- (2-car Q%zﬁyo@u@%m@hfbuwlce@aémm e63 diyne- | - carboxylic acid ter;-butyl
ester (0 g, tnmol }" in nethylene chloride (8 nL) under argon was
added trlethyIS|Iane (731 L, 4.58 nmmol) followed by TFA (4 nlL). The
reaction.mixture was r4ed for 6 gR;£oncentrated under
redue ed(%ﬁes%%g%m PUrT ﬁ%H Ld[SI 0{188 &LIH%HVI %Q{;p}mdu olo acetonitriie, 0.1 elo
TFA i n wathethreGdEe, G (6 hﬂl)lueddtmpmsﬁndLaszas ez di-Ands et an’é\@ﬁ togyar@lo90) . ~o
~H NWVR (400 MHz, DSO: S ,1.3?- 4- 1..90-1.99
(m lH) rooz*l @J@anrefﬁ Urqu-'[)' m[@ognST b.sie w [gﬁ?gargorélg 33(]44@6 XYZ%E'}ZYLSU fgn( +) 204
( M| %Qf}ame\f LQFQ;O(/ @i@@&cptg”-bﬂ{:— 0459:9374 62'g, 1. E@(@Eﬂﬂlﬁwzs

thyl
3-(1- Acet yT ~| oeridi - ?- rrer car ~t onet hvl - prooi oni ¢ aci d
added and the mixture was refluxed for 16 h. The mixture was allowed to cool to room

»g  temperaturs and concentrated under reduced pressure. The crude product was purified by

reverse-phase column chromatography (MeOH/H,0, 3:2) to give the title compound as the

TFA salt (0.40 g, 22 %).

' NMR (300 MHz) (CD;OD) & 0.88 (d.), 0.94 (d,), 1.43 (m), 1.70 (br),
5 1.94 (m). 2.48 (m), 2.90 (m), 2.99 (br), 3.34 (m).
MS (+) 260.2 (M-TFA).

Example 4

3-Mercao[o-4—phenvl-’l-DiDeridin-4-vlmethvl-butvric_acid

20



A. solution of 2-Mercaptonethyl-3-Piperidin-4-yl-propionic acid Tﬁ%fﬁ][i 2004
(0.1 g. 0.32 s moi) in acetic anhydride (2 nmL) was stirred over ni J
under ar gorn, d-.t hen concentrated under reduced pressure. Lfication by
HPLC (10O --Q@Efio acetonitrile, 0.1 ~o TFAin water) gave%l{{%géq/qoﬁv‘é’
compound (63 m~, 80 %. ' I-i 1~iiVIR (2800 NIHz, CD30D): S 1.0-1.22 (m
2H), 1 .46- 1 . ~~ (m 1 H, 1.55- 1.66 (m 2 H, ~ 1.67-1.79 (m 1H),
1.81-1.92 (m 1H), 2.08 (s, 3H),'?.55-2.73 (m 4H), 3.03-3.12 (m IH),
13. ~. 83+(8) &frrdmMButoHcartbndP14H Ry e -pbzridSe( il Oyfidadi ‘tdoury
L-xanmol e. 3 1T~ 3-M-rcapto-~- rrépt hyll- 7-Di E)éra 8i r?-l4-§i n%%%él Y@éi’”]o‘ﬁé%’a)bﬁﬁ\:’d (a)
4- Hvdr oxyget hvl - pi peridine-[-carboxylic acid tert-butyl ester To a solution
THF/ HBO (1:1, 120

of , 4-(hydrox | ) piperidine (5,00 ~, 43.41 mmoj HBO |

r.-ilL) v%g‘ﬂéld%lae/g‘?%ﬁ }*{T’%’EﬂﬁﬂtﬁxydP@QFbB?‘I‘é&‘é“\c’éyWO&hOABI.)ﬁihMHTBIF)‘f.“dfﬂ@el'r eaction
m Xt ur e gy 7 i Eedkar 0@ i raf.ur Jeaction m xture
vas {hon mesT Sa Bt b G (500 00 A e Taarod wh BEyFE L PheE e
250 L) .of Tunr iyainide (D@per. s Ovidrremoodnbilie# (8mmil) wedd Dachder hfirosah €The The

organi c |l.ayer was .dri ed ove diymsu|fate, filtered, and then

co%cent fpa{t‘éﬂe t‘(ﬁélé?”?%g‘ﬂ_coe%;ér %B%ﬁhﬁéc?[_éld’?i‘i’f& (5.26 g. 43.81 mmol) was added

4- hydrow@awlmb%&mb Aeo'lc.CREORIALIC,ACbudiGbL M ¥l B3 MO G O
b) 4 d | d-ternebl

969 . ,; ) 4-Brornornethvl-piperidine-l-carboxylic aci n yI- ester
To a solkud bomedifdryidrioxVmemnilirepw pediiwde e thecar hox yashzdcith waet -brd yl  est er

(8.75 ¢, _40. 64 rnrm(lygI jn. diethyl ether 00,nL) .at OC under nitrogen. were
added tr ffﬂgﬁwerp\ﬁ%ss ?41(51“6{%1%%%“%‘19{%“H‘fjﬁi%d%ﬁ’?a RESTSBENOteRYS 9rdad de
(26.96 gellow dil2BhdBmIdE prddiRt WaX bUFiBeABS coRnR &tﬁ%@[&g@aﬁ@@r(@;ﬁg@ room
tenperature and stirred under nitrogen for 48 h. The reaction mxture was

filteredste/bagtncal pid-of: | @eloi giee difd-reméuorngambonyli-+phate-mwag-svadhed with 5

olo i LaS=Q ., water, ,brin d dried. .The .m xtur s filtered and
concent F: ?rel(gi?nﬁhld%‘qfr (r)‘te"&hccaecd&erﬁgmygesm (1-3-5 < 63 9% yie1d) P wo reactiogs.

(b) 4-[2-tert-Butoxvcarbony!-3-(4-methox v-benzvisulfanvl)-4-phenvl-butyli-piperidine- | -

15 carboxvlic acid tert-butvl ester.

4-(2-tert-Butoxycarbonyl-4-phenyl-but-2-enyl)-piperidine-1-carboxylic acid rert-buryl
ester (0.8 g, 1.93 mmol) in DMF (10 mL) was added to a suspension of potassium
carbonate (0.20 g, 1.44 mmol) ) and 4-methoxy-a-toluenethiol (0.54 mL, 3.85 mmol) in
DMF (10 mL) under-nitrogen: The mixture was heated to 75°C for 24 h and allowed to

20 cool to room temperature. The reaction mixture was then poured into H-O and extracted
with ethyl acetate. The organic layers were combined and washed with water. The organic
layer was dried, filiered, and concentrated under reduced pressure to give 1.8 g crude
material. The crude product was purified by column chromatography (ethyl acetate/
hexane, 1:10) to give 4-{2-rerr-butoxycarbonyl-3-(4-methoxy-benzylsulfanyl)-4-phenyl-

25 butyl]-piperidine-1-carboxylic acid rerr-butyl ester (0.55 g, 50 %).

(c) 3-Mercapto-4-phenvyl-2-piperidin-4-vlmethyl-burvric acid

A mixture of H,O (0.65 mL) and TFA (6.5 mL) was frozen and then allowed to warm to

room temperature under nitrogen. 4-[2-rert-butoxycarbonyl-3-(4-methox y-benzylsulfanyl)-
30 4-phenyl-butyl])-piperidine-I-carboxylic acid rert-butyl ester (O.65I g, 1.14 mmol) was

added and the mixture was refluxzd for 16 h. The mixture was allowed 10 cool to room

temperature and concentrated under reduced pressure. The crude product was purified by



o vacuum

1 6 ~1UG 2004 ti VO 00/ 66557 PCTrS~00t 0033a pressure. The crude pr ddbicAUGe204
purified oy columm chromatography (ethyl acetate/hexane, 1:9) to give

4- br ot nowet feydespi per i di ne-1-carboxylic acid tort-butyl esteaiciSsKglosss
4-f~-te, -t-Butoxvcarbonvl - 2- (di et hoxy-nhosphorvl)-ethyl)-oiperidine-I|-carbo
xylic acid tert-butyl ester tert- ButyIJdrethylphosphonoacetate (7~.0 ~

297. 32 mol } was added dropwi se to a suspension of sodium hydride (8 03 g,
334.58 mmmol) in DMV (4~0 nL) at OC under nitrogen. The rnixtu.re vas
stirred raterocphae c@ |gny Chféﬁdf%tlu[r foolile @higdr@t ik erofgive BieBitk.codipound as the

br onone id -carboxylic acid tert-butyl ester (20.68 ~, 74.34
. ol ) :;Ttr%yabﬁnﬁ—l R?g %) was added dropwi se to the reacti on m xture and the

react | OﬁHvrarser@moederq 609G o d 28t irhyr edot Q) 1 h ool ed
to room tenperature, pour ed ﬁto IEIB and zx%r@agbtwed' wrIe "ét hy(?ma ts’a The
or gani c Sy 3 (ner &5Z¢bdi rtetd énd washed with water. The organic Iayer was

dried, filtered, _and concentrated under reduced pressure. The crude ~s
prodhctfl\qélé‘“)m%?iaefd Eﬁ)col um chromat ography (ethyl acetate hexane, 3:7)
to give

4-[ 2t ert - But oxycar bonyl - 2- (di et hoxy- phosphoryl ) -et hyl ] - pi peri di ne-1-car boxy
i c aci &xtmpteblit yl ester ar~d unreacted t-butyl dieth;~l phosphonoacet at e.
The produ(gt was 47 é:o pure [ b HPLC. The product was further purified by

AIDA-D YL 3 ARIOUDIO Ak xture was taken on to the
next reaction. 'o (d)

4-(2-tert-Butoxycarbony)-~-nethyl - hex-2-env))-oioeridine-|-carboxvliic acid
t er t& bufa) V-(eMashyl- Dvrxdm—’) vh acetamide

44[2tet ut o hor eth i peridi ne-1-carbox
V1o ot duitsr by PYAEIEL § 8 P8 Rt niiriutich Ebh Semre a
suspensicoT0°affos odb lﬂml'rre nnI“bMdrFel \d& dobidho rooﬂﬁe%%efaﬂff@'uhd'd&t%tk(e%?l@ﬁ- gt 0C
under nltro en The m xture was stir.~ed for 0.7~ h and i'soval eral yde
(7.76 2496, IbapEd cuEEs addedadrbpnrsedie srsiate Filireang. drying inveusr e was

al | oned 4 he L Ir cL or 48 h. The m xture was
di | ut edafgu&ﬁ@ﬁ H]eg{r:‘ilg%\wagiﬁpe&andé Pm%g d'Frie;‘%organl c layer was dried,
filtered; and concentrated under reduced pressure to Gve 9.=1 g of a

yel | ow 1he crude 30 rodudl was purified by colum chromat ography
(et hyl era%eﬂ@%%é——ﬁ—@éﬁ—%ﬁgrve4(’>

t ert - bub oxikeat Bonyl -l-m'eﬂﬁt bydidiiexy B-ReumidQuperd, @lmmbr)%ah%éfﬂ dg@o%&)d
tern- butyI ester g % 2~ Vic) for two reactions.
was heated at 90°C until the soluticn was homogeneous. KMnO. (100 g, O 62 mol) was

added carefully in smali portions with vigorous mecharical stirring over 2 h. The reaction
20 mixture was kept at 90-95°C for further 3 h before filtering through Celite while still hot.
The filtrate was concentrated to abeut 100 mL and concentrated HCI was added to adjust
the pH to about 4. The reaction flask was cooled in an ice bath and the white solid filtered
off. The crystals were washed with cold water and chloroform and dried in vacuo giving 2-

acetylamino-isonicotinic acid (12.0 g, 23 %).

(¢) 2-Amino-isonicotinic acid ethvl ester

2-Acetylamino-isonicotinic acid (10.8 g, 60.0 mmol) was suspended in ethanol (150 mL)
and BFyOEt: (22 mL. 138 mmol) was added. The mixture was refluxed overnight, and
after cooling to room temperature 10 % NaHCO; (250 mL) was added. The product was
30 extracted with chloroform and the combined organic extracts were washed with water and
dried. Filtering and concentration afforded 2-amino-isonicotinic acid ethyl ester (7.46 g, 79

%) as pale yellow crystals.



CVO 00/ 60~~7 PCT/ SE00/ 00334 ;,~ (e) 4-(2-re; 16 AUG 2004
~r-) 3ut oxvcar bonvl - 3- f 4- met hoxv- benzvl sul fanvl | - ~-net hvl - hexvl | - Di oeri di ne-
| car boxylwo oasémd7tort-butvl ester . A solution of PCT/SE00/00834

4- (?-tort-but oxycarbonyl - ~- met hyl - hex- 2- %Inyl ) - pi peridine-1-carboxylic acid
tort-butyl ester (2.0 Q 3.7~ mmwoll in VIF (~ nL) was added to a m xture
of potassium r_arbonate (0.54 g, 3.93 mmol) and 4-net hoxy-cc-tol uenet hi ol
(1.17 ~, 10.48 mmol) in DM (~0 nlL) under nitrogen. The m xture was re
fluxed for ~ h and allowed to cool to room tenperature. The reaction

m xture was, then, PP,L,[E‘Q t In acetate. The
organi c | aye e )1 TTe Wa Te—otgani c | ayer was o
dried, fiTlctesaicnst t@rmcrenrtsmtedmumdefemedmedamoecss,@rrembg @i ARu G (6 ~ of
crude material. The cr ude product was purified by colum chromatography
(et hyl a@éeaqné/qqewaﬁé L) s pgdeyDIMAP (50 mg, 0.41 mmol) and di-r-bury]

4-(2- te, rbo ben yIsqu neth hex pi pe -
ridirel- (C:ifacr“l oxyf(ey(ggl tor{n(ob?h fg'hl g dae[l éorl%t“mgeér“ ﬁovemyhl
?-Z'lercand Qem@%dﬂlﬂL szisladd@cﬂ |’Ki’lerkezctvdrnﬁﬁﬂwe'@Qs)(@&ﬂé&maip}e‘?n@ermoﬁf&rﬁh of
HBO (2.6 nmL) and TFA (26 nL) was frozen and then allowed to Wwarmto room
t enper at ar@éliliagero giverloféh-bis(rerr-butoxycarbonyl)amino]-isonicotinic acid ethyl ester
4-[2-ter thao 68" bonyl - 3- (4- met hoxy- benzyl sul f anyl ) ~- net hyl - hexyl ] - pi peri
di ne-1-c oiy c’acid tort-butyl ester (2.62 g, 4.89 mmol) was added ar, d
the m xture was refluxed for 16 h. The m xture was allowed to cool to room
~0 tenperature and concentrat ed under reduced pressure. The crude product
. was %rlfq)é‘f FestB el priekine 2a W) GAED SR G P AR HIGIETN] eOH H-O, 3:2) to
giive the,t 9 /€
NI Hz) (ﬁé&%tﬁ)sdgrfg U(('?‘gA;%‘?s(U}?BuId:A/ﬁﬁJotrigng) gsomgo ﬁjc aéld el'_lll)m (?3?%
2.48 (m g 2.9 jo ZHEFI3§bML,) Bas3deqted with LNBII(MW ”PJB@ E91(dnvnolj|‘ﬁ@)reﬂ)1£acarml e

oi oeridi.n-4-vl met hvl.- butyric aci

' 3002 | W%é/arg%%déef ghenéE}' ede@%ﬁnuxture was poured carcfd/rv onto cmsheg ice and tg
product extracted several times with CHCly and CHCl;: MeOH (9:1). The combined

15 organic extracts were dried, filtered and concentrated under reduced pressure to give (4-
hydroxymethyl-pyridin-2-yl)-carbamic acid reri-butyl ester (18.5 g, 86 %) as a pale yellow

solid.

() (4-Bromomethvl-pvridin-2-vI}-carbamic acid tert-butv! ester

20  (4-Hydroxymethyl-pyridin-2-yl)-carbamic acid rers-butyl ester (8.00 g, 35.6 mmol) was
dissolved in CHaCl; (150 mL) and weated with PPh; (11.2 g, 42.8 mmol) under nitrogen.
The reaction flask was cooled in an ice bath and CBry (14.2 g, 42.8 mmol) was added in
small portions. The ice bath was removed after 30 min and the reaction mixture was stirred
overnight at room temperature. The reaction mixture was concentrated under reduced

25 pressure and acetonitrile (50 mL) was added. The reaction flask was placed in a
refrigerator for 3 h and the precipitate filtered and washed with cold acetoditrile. The white
solid was dried in vacuo giving (4-bromomethyl-pyridin-2-yl)-carbamic acid ters-butyl

ester (8.38 g, 82 %).

30 (g)2-(2-tert-Butoxycarbonvlamino-pvridin-4-vimethyvl)-malonic acid diethvl ester

To a solution of NaH (80%, 0.17 g, 4.00 mmol) in THF (5 mL) at 0°C under argon was

added diethyl malonate (0.64 g, 4.00 mmol). After the mixture was stirred for 15 min the



(a) ~-12-tent-Butoxvcarhonvl - =~-phenyl - but - 2-envl ) - D peri di ne-| - bO=Y 4|
acid tern-butyl ester A solution of iag A%G th’
4-[ 2-t ento yapsycar bonyl - ?- (di et hoxy- phosphoryl ) -ethyl ] - pi perisdin@si«car boxy
licacid tent-butyl ester 13.0 Q in DI\45( m.) was added dropwi se to a
suspension s of sodium hydride (0.26 @, .10.51 mmol) in DNIE (8 nL) at 0OC
under nitrogen. The m xture was stirred for 0.75 h. Phenyl acetal dehyde
(5.26 m 43.81 mmol ) was added dropwi se to the m xture at 0OC. The m xture
was al | owedret waneddndtio arrgﬁmetdenpfew@:taﬁr(ébrcan@lmsmvﬂ -peddinet-vi)earhanTihecidi xt ur e

was dlluted th et vva The organic | r s dried,
filtered Q1Y ‘?:S(S‘thc(ém at° ﬁé[ﬁ?é@’a )e%r%duﬁhé M TYF Ves &1 ‘ﬁdo\?ﬁa}’ h._

yel l ow ojd miJ0E Q/Eé"g&'lcpf‘QQH@ttJnM\@rSrPQ&Heldfdr@sgLrbYan@(}lnymadlﬁ'm%qﬁrr%rﬁehy (et hyl
acet at e/ hexane, 1:~0 --~ 10) to give

4- (2-t evtrwbert wmyscanb@hgdrefompﬁbmytmabut agereyas| W pihpemiith wetel ahbiyoxanldi ¢ aci d
~ 67?7 9

t ent - but 0.y ~ tl
4512 ettt i e Pt e R S B MO R PARITS CELobREA O Byl |
pi peri df R@-chi SmeREPORYI(Me R @dl@fat I @Q@ Vib 0‘?\%’&(7 terr-butox ycarbonylamino- .

4- ( 2-t ent - But oxycar onyI 4-phenyl -but - Z- eriyl ) - pi peri di né-1-car boxyl i c acid
t ent - butyyldin-dsylerett{y0)-8rajpnid a3 dmthmlle)stelrlﬁO.B&Ilngi 9. m.) was added to a
suspensi on of '‘potassium carbonate (0.20 ~, 1.4~ mml)) and

. 4-nmet hoxy-a-toluenethiol (0.54 mL, 3.85 nrzol) in DV (10 ni) under

ni trogemy 2 X8 Rl -k & Nesh 8RB b JrRii -2 G 1@ fh vR4mAlANdadd hddov@d) Ee.rao cool
to roomterrperature The reaction m xture was then poured i nto HBO and

ext ractdolujpn Wféi(hlgil(odéét at%e. mmed) isregrmnpk(d e vas weded wohisilven erid(dvashed
wi't h L e dNg, argani s ! wa fil.ter j r24£d under
Feduced-restlita oo PP 8- Rt ipalhisl S e R e PLEATL RS
puri fi edmby) i6 @kiumal @h@ﬂ&h@gfaﬁphync(ﬂﬂbwdie (&ofeL;ame(b"C h‘emama;ur&mh@)snfrm give

[ ?- tent gut oxycar bonyl - 3- (4- met hoxy -benz%/wsulfan yl)-4-phenyl -~s
butyI] B b P.aar%nltefeafrrbwy. iNE TR HC S OB ny[eéié’t“élFf{et‘f*“S%d @%—stl@e % ()
3- Nl er apt O 4s z[i’nﬂﬁ'ﬂ%b't‘re REI‘H@E'ﬂ!e”acﬂlegumgh%basb\%éﬁeﬁcw1@95@[@1 Bk, UkRiq HBO
(0.65 nL) and TFA (6 m.) was frozen and then allowed to warmto room
t enper ao pHet bndéd hﬂlt zir(dg@ﬁracted with methylene chlornide. The organic fayer was washed
4-[2-te buto carbnl y- henz ulfa. n
A- pheny“f‘&b rbnea &/%errileAl(rte{:ar zg%(onlalnc exag odg lon ¢ \bc%tu)) [%Qc de p(raduéé g,
1.1'1 mm|p)ur1\ﬁ%ﬂ mBoued caftdnztcberaphxt(@H@OFm*—Hcelf,luzeﬂtofyjfldm(jqcezﬂ'he m xture
was allowed to cool to room tenperature and concentrated under reduced
pr essurPEOXFRA DERYGRIPR-EHTER ima%m@aWfrv%amwmdlmenoemé6266409 g 81 %).

20 (1) 2-02-rerr-Butoxvcarbonylamino-pvridin-4-vimethvi)-acrvlic acid ethvl ester

A solution of diethylamine (0.2€ g, 2.67 mmol) in methylene chloride (4 mL) was added to
a mixture of 2-(2-tert-butoxycarbonylamino-pyridin-4-ylmethyl)-malonic acid monoethy!
ester (0.90 g, 2.66 mmol) and 37 % aq. solution of formaldehyde (0.24 g, 3.00 mmol) at
0°C. The mixture was stirred for 5 h at room temperature and the mixture was poured onto
35 ice-water and extracted with methylene chloride. The organic layer was washed with 5 %
1aHCO; and dried. The crude pfoduct was purified by flash chromatography (1%
methanol in CH,Cl) to yield 2-(2-ters-butoxycarbonylamino-pyridin-4-ylmethyl)-acrylic

acid ethyl ester (0.58 g, 71 %).



WO (JOQ 6b3~7 PCT'/SF, UU/ {) 0834 ~~ reverse-phase col um chronatoqrgpﬂuﬁ m@g
(I ~1zOH/HBG 1:1) to Live the title conmpound as the TF,~1salC (0.2i" q,

90 ). "H N ~1R (300 MHz) (DMSO) S 1.22 (m, 1.49 (m, 1.67 §brrrococdds (d.),
2.98 (rr),“OIQOZ@“% SH), 8.27 (br), 8.57 (br), 12.59 (br). s M (0-%5 294. 3
(MTF.~.). ExarnD e ~. 2-(?-Am no-pyridith-~l - vl met hyl ) - 3- ner capt o- pr opi oni ¢
acid ~o (a) ;V-(~-lvlethvl-ovridin-?-vll-acetam de

2- Ami no-4-rr:ethylpyridine (99.0 g, 91.5 muol) in acetic anhydride (250 ni)
vas war nedh A 9GHamke|-h- (2 The-biiodvdE @ owals meeebedd thed -wparm benercad ur e
and di ethyT—ether (100 nl) added. 7~he product crystallized as white

needl e catpgiteakes. Filtering and drying rn vczczro afforded

N-(?-methyl -pyridip-2-yl)-acetamide (130 g. 95 Co). .| 5. - )

> hoet yl AP HBTSE ot PRSPy iy iy )-Berb e acid exny esee

1V- (* 2- nethwyk - PyY ingh B 2nd hleBpighadd @el#8. 106Omnib1L 6 aselidedandhivat &ic 4400 M . )
was heated at 90C until the solution was honogeneous. Kl~InO- gloo g, 0.62
nol ) sw asl)add¥d ucdersfiubgan. The sralure pos sinrsarRPEHE VPR TadOEEhAR cal

stirring over ? h. The reaction ~o m xtur t -9 rther 3
h bef or emf"i‘F‘Fe\”?%@o‘frﬁgffﬂﬁ’rfcwﬁ“trém%i‘fr%mg‘fiw\l{\[l%s%%fe@ > ﬁﬁieegﬁ%lml%t}l§ ﬁ}g %r \\}Xég;
concent r\@55%@gt\Qicﬁpﬁuléazé@NaHtchq)%a@ﬂarfﬂh@@lmkﬂgpr@uas vagdedfitobadjasist

tl:e pHto about 4. Thz reaction flask was cooled in an ice bath and the

white sodtirdmbiddrepred(2. b MeBibincEHsth) © sike 8-apakaif 20y e tadi 4 Cugrer and
chloroformand dried i~z v, ~czz9 gi Vi t L hsompEeni nic acid
ot S S sl P S a0 SRS 360 ot sone s

onifcotinic a ester
2- Acegtyl ami no-isonicotinic acid (10.8 ~, 60.0 mmol) was suspended in
ethanol (i~0 nm) and BF, OEt~ (22 nlL. ! 38 t:unol) mas_,dqed. The m xture
was ref | (ox@dAesixisnl fgnylmesnd-3- (2 3ranoRyaIdinga- 4l lsDEQDIORIE ARGG &1 10 % NaHCO03
(250 ni) led. , pp Atem M- Te: Mivi-A-@hbkarof orm and the
conbinedTﬁgggﬁfgSg;Fgggggfggfgﬂﬂhs %d_af?%&%gféﬁgaﬁgtbé?ied. Filtering and
concent riaftbeyt aabdon siatho?s yaidimg-jil soriptatic aeid caoil dset I mesh.ép mmol) 16 a, 79

% as pale yellow crystals. : : :
" P rnethgllene chiloride Lmader argon. The solution was stirred for 60 min and concentrated

5 under reduced pressure to give crude 2-acetylsulfanylmethyl-3-(2-amino-pyridin-4-yl)-
propionic acid ethyl ester (52 mg, 100 %).
'H NMR (500 MHz, CD;0D;): & 1.15 (t, 3H), 2.32 (s, 3H), 2.73-2.83 (m, 2H), 2.86-2.93
(m, 1H), 3.01-3.07 (dd, 1H), 3.12-3.18 (dd, 1H), 4.03-4.12 (m, 2H), 6.39 (s, 1H), 6.45 (d,
1H), 7.77 (4, 1H). -

(1) 2-(2-Amino-pyridin-4-vimethyl)-3-mercapto-propionic acid

2-Acetylsulfanylmethyl-3-(2-amino-pyridin-4-yl)-propionic acid ethyl ester (32 mg, 0.13
mmol) was dissolved in conc. HCI (2 mL) under argon. The solution was heated to reflux
for 1 h. Concentration under reduced pressure gave the title compound as the

15 hydrochloride salt (32 mg, 100 %).
't NMR (500 MHz. CD;0D): 8 2.70 (bs, 2H), 2.85-3.0 (m, 3H), 6.76 (bs, 1H), 6.81 (bs,
1H), 7.67 (bs, 1H).
MS (+) 213 (M+1).

50 Example 6

3-(6-Amino-pvridin-3-vl)-2-mercaptomethvl-propionic acid




1 ~ AUG 2004 WO 00/ 56557 PCT/ SEO0/ 00834 25 (d) ?-fa .!~~-bistte~rt {Bay@; 2004
, vcar bonvfl am nol -i sonicotinic acid ethyl ester To a sol ution of
2- ami nowicsgudeeot i nic acid ethyl ester (5.00 a, 30 mol) i PELBHOEBL~ )
and acetone (15 nL) vras added D V1IAP,(50 ng, G 41 mmol ) and di-t-butyl
di carbonate (15.4 g, 75.0 mvol}. The réaction was stirred at norn
t enperature overni ght and hexane (60 nL) was added. The reaction m xture
was cooled in a refrigerator for 3 h and filtered to give 2=(.N,;

' - bi s@@rﬂm&a&ﬂmﬁﬂ%@iﬁho] -isoni coti ni c aC| d ethyl ester (5.71 ~,
79 9 . (4- Hvdroxvrre hyl - pyrd din [ yl ester
A sol uti 8‘6‘%‘6% - BYBAIPRENP B I(Dtatcalrdty tlgxﬁ/%a%bonyl yam &Flslgrﬁpglgﬂﬁ:gg aci d
ethyl esteind §@(9 a5 8b: foameio)) Wi didel. TedbMindi)e wul:a&ﬂuke@foedombtah* Li AlHa
(7.25 d, 191 mmol) and refluxed for 1 h under nitrogen._ Tl~ie r %CtIO
m xt ur emwasscp(aur(éa ndammddydomf@ erdaghedth isBus fndrRe et O é o 0 @ld PatEhd

several ti T idwed J§ organic
extr actesm@\geg) \Qﬂﬁ ‘@da Cfr] W%P%d” Oc%dnézoellnot?)?; é%eatu a'ﬂﬂ él}ggdpmpr es%ur eto

gi ve (4hyds 0,&556(5759‘}415{|ar pyoidim- rgrddr}:w&@rfb&lf@cﬁ T&@Ic@hd&@ah-»hutquob&ﬂen (18.5 g,
S6 %9 as a pale yellow solid. (f) (4-Brononethvl-pvridin- rbam c

aci d t ent¢thimaly(P | &stlorandg %Oh—llwmf&%ﬁﬁt(ﬁglp-cpﬁiwmﬁw? 1911}51%[?0&)5?9 E‘ &g

tert-but er (8.00 ) i i 9 0 nL) and
_treat edldaﬂeﬁﬁ’ﬁng Ci“T\g‘h N%Zﬂg f?”m g-I%nl'trq’lL?Wg§|~ eargggtl on flask
was Cogl g oinnahu! eCweasbtathfhe@-ﬂﬂo'_(élﬁra plug b4 SQLCQ,\THQZ:/\ﬂe@mjla)ldwasceald’dEd undesmal |
portions. Tile ice bath was renmpved. after 30 mreg %2 reactlon m xture
Wasiost irFusdd avessHiGIRt S BE OrREBme-PIERHBICAT by irtieer{dctS A i xt ure was
concentrated under reduced ~; pressure and acetonitrile (50 nL) was added.
The reaction flask was placed in a refrigerator for 3 h and the precipitate
filtered) angimshed anbddylaohnd- r&eﬂmﬂﬂm white solid was dried in

\(/gcggog’fo8zlas\_?,/cl> Q}églon% ra%rlg(r)mr*tlchc}{mxcpz}/crxé ethvl °st¥r @] %ar QemeCmﬁl%l ,%Joﬁl{f‘,o@ ester

2- (2-t ety But S Q0B \h@n Rowdave NIAPT0:34 fet iy hindipaandie-aciid di et hyl
ester To a solution of tiaH (80% 0.17 ~, 4.00 mml) in THE ( fﬂ‘f{{@ﬁ“ at 0C

under aiigoponws (EHAed3 20 ey Thalrersars (D, s55ed gl ropnp FIRRsTHYe the mi;
cture V%%Isoélgé l{ag/ea djfnoorn oijmQ}endHrb%ty Vépcaqgér@ﬁe ?2.60 g). After 10 h stirring at room

. - o
temnperature hexane (470 mL) was added. The reaction mixrure was cooled to -20°C for 2 h

and filtered. The filtrate was washed with hexane/dichloromethane (3:1) and and dried in

vacuo o give 6-rerr-butoxycarbonylamino-nicotinic acid ethy! ester (40.5 g, 70 %).

(¢) (5-Hvdroxvmethvl-pvridin-2-vl)-carbamic acid rert-butyl ester

( To a stirred solution of 6-rert-butoxycarbonylamino-nicotinic acid ethyl ester (3.50 g, 13.1
mmol) in THF (20 mL) under nitrogen was added LiAlH. (0.1 g, 24.0 mmol) in THF (20
mL) over a period of 2 h. The reaction mixture was stirred for 6 h, then N‘H4C1 (sat.) was
25 added (carsfully) until neutral solution. The mixture was filtered and concentrated under
reduced pressure to give (S-hydroxymethyl-pyridin-2-yl)-carbamic acid tert-butyl ester

(2.00 g, 68 %).

(d) (5-Bromomethyvl-pvridin-2-vl)-carbamic acid rer(-butyl ester

50 Triphenylphosphine (8.70 g, 33.1 mmol) and carbontetrabromide (17. 0 g, 51.2 mmol) were
added to a suspension of (5-hydroxymethyl-pyridin-2-yl)-carbarnic acid fert-butyl ester

(7.00 g, 31.2 mmol) in CH2Cl2 (200 mL) at room temperature. SUITINZ Was continued for 5



1 6 AUG 2004 ACT/S; C 00/0083~t m xture 4v as added too a ref uxeg E)( 004
cure of (~-brenorriethyl-pyridin-?-vl)-carbamc acid tort-butyl sﬁté‘p (2
.00 ~, 3yo8omeed) in THE (10 nij, and the mixture was re fluxeskdodnsid h.

The m xture was concentrated under reduced pressure and the residue was
partitioned between water and chl orof ofm The or gani c | ayer was washed
with water and brine and dried. After filtration and evaporation of the .
sol vent, the crude product was purified by flash chromatography (I~'1eOH"
CH~Cl ~, hlfpll@d}d bp egapogation of the solvent. Acetonitrile (2 OO mL) was added and the mixture

2-(7?- I 4-yl I hyl
(0( 80t Srwt&b.ggt%%xxg%roqer}gr gh ?gp}q&glrgwas hergeltm ar?«? Ce)‘nclrgsta 1In(f::i rgslx yhoester

2-(2-'er) bQp iy py&%ﬂéu\olenetbheﬁnb Bl,oni 6 cAch 4 pngst hy!
R A TG Rt A S L A R S K
added t acid /s0lhutyleseofs.96 g, 67%

?-(?tert-butoxvcarbony! am no- pyridin-4-ylmethyl)-malonic acid diethyl ester
(1.20 g, 3.27 mmol) in ethanol (~ nL) and methylene chloride (~ nL) at OC.
The m xture anas, 8Lidktebod REm IS B din 00 BIDEE AL ME GeidTNETL Xy € was
concentrated under reduced pressure and water waS added to the residue.
The aqu@oujssulsweronvﬁs\ahas(héﬁvw&Burnirmet B@I%)enﬁéiF(lazcde ) fai @ was hddaH 4 by

|1 vl and extra ene.chloride. Th ani c | ayer was
abshed TGO TRIEES Chh el G DSl BRI P 1M ono g B9dptr BE on i n
Iojgzr Oaddéaedregsm@ Pk 9@114%3 MREPLE {5-bt@doRY - BshdGDT 9Bt 085 AR feHh-

o yiel

2- (Zstebutlvbmtcxx@c%xg)dﬁ Gyinaneil nio- Py i(dh ml4. sdddehgdultingbaniion acs deflwredgbhy |
ester ( ) )

?-(2- re?r B0t 8&\&%{’1"‘88%%}?%%?[“(6 (SRS SR BRI A8 BHEE PY AP et hyl ester

. q_sol Ukh@maeforsist duamoneH,0126:1®0 2. BF: 100PLJ give 7r:r(rstzlanyene chloride (4
m_) was added to "a m xture of
2- (2- t ebvtobyraoRkgrAFDoAYHYAE ho-ypRe idilnmalap gragif dierh veaseni(2- 18¢& ¢4fbhoet hyl
ester (0.90 g, 2.66 nmol) and 37 % aa. solution of fornaldehyde (0.24 g,
3.00 nmol ) at O0C. The m xture was stirred for 5 h at roomtenperature and
t he \m xtupgsvas- Hmw\&drlmlﬁt/ﬁrrnmioceid‘m 9 at eethahdmedohiaatié ook th viret tay | ene

chloride. The organic |l ayer was shed with.~ % 1 TagH and dried. The
crude pf*cﬁd’ﬂﬁtonv%fg( Hr(pfﬂédGHﬂ PEQShinE? @LQ%W 3dfleg 1R SRHGP Ciefﬁ Er-a -)

to yiel Qrﬁbit& yc%tgonmhm;ww@myly%nﬁ )pmmo%@ﬁd AW Rt 15 agrey I3l9<5 aci d
et hyl ester g, UG 2004 Vv~' O OCi 60~~ :
mmol) i m ethanol (25 mL) and metbylcne chloride (10 mL) at 0°C. The mmmre was ST.lITEd

for 18 h at room temperature. The mixture was concentrated under reduced pressure and

16 the residue dissolved in water. The aqueous layer was washed with ether, acidified to pH 4

1
C

by IM HCI and extracted with methylene chloride. The organic layer was washed with
warter, brine and dried. After filtration and concentration under reduced pressure, the crude
product was purified by flash chromatography (methanol/ CH,Cls, 1:20) to yield 2-(6-rert-

butoxycarbonylamino-pyridin-3-ylmethyl)-malonic acid monoethyl ester (1.00 g, 50 % ).

(g) 2-(6-tert-Butoxycarbonvlamine-pyridin-3-vimethvh-acrvlic acid ethvl ester

Diethylamine (0.29 g, 3.00 mmol), water (2 mL) and methylene chloride (2 mL) was added

10 a mixture of 2-(6-rert—butoxycarbony1amino-byridin—3-yimethyl)—malonic acid mono-

ethyl ester (1.00 g, 2.96 mmol) and 37 % aq. solution of formaldehyde (0.25 g, 3.05 mmol)
% at 0°C. The mixture was stirred for 16 h at room temperature and then poured onio ice-

water and extracted with methylene chioride. The organic layer was washed with 5 %
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2- Acet vl sul fanvl net hvl - ~- (2-tert-butoxvcarbonvl am r. o-c~vri di n-?-vI% pr opi o
nic acid ethyl ester A solution of

?2-(2-t wowyar&:’éiycar bor : yl ami no- pyri di n-?-yl met hyl ) - acryl i & ACE/ WY

ester (0.48 Q .37 nrnol) and triethykamne (0.17 g, 1.64 mvol) was added
to thioacetic acid (3 mL) at OC under nitrogen. The m xture was stirred at
roomtenperature for ? h. The m xture was poured onto ice-water and

extract The organic -Bha e S NaHCO~
(aq) ang y&édan éadcful&é“%rf‘ 8&%8?“ wgg [|6?Jnr'i\{vadser\él\”@cﬁ'lg éfdp thch?[gérjra?%g?éphy (2.3
% MeOH i, L x)vlt‘x‘ﬂlrgi Mﬁldm -3-ylmethyl)-acrylic acid ethyl ester (0.75 g, 83 %)

2- acetyl sul fany ?n‘et hyl - 3-(?-t er t but oxycar bonyl am no- pyri di n-4-yl ) - propi onic

aci d et hyl ester (0 60 ~, 100 %9. (k) ~

?Eit \(li)t ILu)ler 32;&&% ,anw,nnf;»t \,1,,3 Eé\{e)zﬁé{t,rplxggaroonv aml_n%rpo Tl m"cvl‘ffl od \({l deSt er

2acety hfany! met hyl - 3(2tertbuto
n%l{l?g_m&no pyridin-4-yl)-propionic acid ethyl ester (30 m-, 13

rrrml ) | A- (mtzhwm@mm%wiadenumemrapg@mﬂh}'ﬁ@cgdmﬁcu@nm\yi/e%@r (8t4drg é@Of or 60

m n and concentrate ced ressu /

2- acet yIEQPY &ﬂ%%‘é?ﬂfﬂn R ? c%rlln%&J Wﬁre'?ac{ © tf)? E)h\#l’%%f‘g aggﬁa If)h%}IO Gster
(-2 m, T%QQ‘L X@ure whls NMR&& mo%mp@%@ fbi 6 k. ihél-ﬁu(t(ire B pote@BntpSce-3H) ,
273383 (m 2H), 2.86-2.93 (m 1H), 3.01-3.07 (dd, 1 H), 312318(dd
1 H, 4\\@B=;r¢ndzx(rnqtec2|.\{)uh @-Ig“g]w{'ghe q_rcrpglc p@agp:3wq5dwa um;n Wur(ad-.d x\j_q.ﬁjc (1)

2-(2-,4mn t hvl ,Cla.

2 (2 SR X e Bl pag OB OLE BROBICI.Cl
(~’> ng, 2G. 1®) el Mesdid sohweehyh3 g6ne:-bhik y¢ &boh ) aomdepyadigenyl) The
sol ution was heated to ref|ux fé) 1 h. Concentration under reduced pressure
gave t herapietie 2edmptsacad- i1he ]s%ﬁydrochl oride salt (32 ng, 100 %9. 'H NWR
(300 MHz. CDO;,OD): b 2.70 (bs, 2H), 2.85-3.0 (m 3H), 6.76 (bs, 1H), 6.81
(bs, 1H), 7.67 (bs, 1H. M (+} 213 (NIA-1). ~o Exanple 6

-(6-am (n()):’mwatﬂsmﬂf&wﬁhbmmn’éﬁmmomww -3yhapiopitinic a@d 4lbvi eBEAUG 2004 4VO0
00/ 6|657J]::CTOSLO /. 0083=t

> mL) was added % a solution of 2-acetylsulfanylmethy!-3-(6-ter:-

butoxycarbonylamino-pyridin-3-yl)-propionic acid ethyl ester (100 mg, 0.26 mmol) in
methylene chloride (2 mL) under argon. The solution '\xl/as. stirred for 60 min and
conceatrated under reduced pressure to give crude 2-acetylsulfanylmethyl-3-(6-amino-
pyridin-3-yl)-propionic acid ethyl ester (104 mg, 100 %).

2w  'HNMR (500 MHz, CD;0D): & 1.21 (1, 3H), 2.33 (s, 3H), 2.78-2.97 (m, 53H), 3.05-3.13
(m, 1H), 3.14-3.21 (m, 1H), 4.08-4.15 (m. 2H), 6.99 (d, 1H), 7.69 (s, 1H), 7.85 (d, 1H).

(j) 3-{6-Amino-pvridin-3-vh-2-mercaptomethyvi-propionic acid

2—Acetylsulfany1me{hyl-B-(G—tert-butoxycarbonylamino-pyridin-3-y1)-propionic acic ethyl
a5 ester (38 mg, 0.096 mmol) was dissolved in conc. HCI (2.0 mL) under argon. The solution

was stirred at room temperature for 1 h and then heated to reflux for 1 b. Concentration

under reduced pressure gave the [i[lf: compound (25.7 mg, 100 %) as the hydrochloride

salt.

'"H NMR (500 MHz, CD;0D): & 2.74-2.78 (m, 2H), 2.84-2.94 (m, 3H), 7.02 (d, 1H), 7.72
0 (s, 1H), 7.89 (d, 1H).

MS (+) 213 (M+1).



(a) 6-am no-nicotinic acid ethyl ester ?-Am no-3-pyridinecar boxyl.hc q(jc.i zb@"
(-"~.0 g, 181 rnnol) :vas suspended in ethanol (190 nl) and SOClL [(\ ,
?G mol ) was added. The m xture was refluxed for 10 hs an 1~ (16
m.) was YHAA¥EES5After 3 days with reflux (ar.d nore SOC ~ (PSTE%’&O@CF ;
each day), the reaction mxture was cogted to room tenperature and diethyl
ether was added. After 24 h at - 20C the mxture was filtered. The crude
salt was dissolved in nethanol (214 nlL) and a solution of NaOH (40.0 j,
23. E 1) i thanol (90 m.) was added. The reaction mxture was stirred
for 1w(270 m.) was added. The reaction mxture was filtered
t hr oughsaspd Meh by sdini Ta) CTHef e @r)etavid? -eenioentrogbed asidler i o reduced
pressure to Dive 6-amno-nicotinic acid ethyl ester (36.2 a, 97 %9. (b}
6-tert-1; utoxvcarbo~vlam no-r.~icntinic acid ethv! ester To a solution of
6- am no; nlctin' (; . D). 1d e L EYSH 1,398 m_)
and aceﬁ%7 Ho% -ﬁ : C ], 2 e[mf‘lgr%l%_%%_ﬁ“—bfb'
di cay bogat€tfvi2astkrg, 330 rrm)l) The reaction was stirred at room
tenperature for 10 h followed by addition of nore di- ﬁl{% arbonate
(2.60 gh SOélftt@rOflteﬂl'P%YlleﬁlHlﬁ@e By mabtate o dpérat P“én?llekré %{ﬁd? Y®vas
added. The reaction 1,0y » &og 270 ang Hhiid er &6, The
iiltr2t® q%gaerggwggh sﬁ&#ﬁgﬁ\ggozr@ {ch Bro'rrét ané 1 Daﬁd and %I’I ed
ti~aczronpd %a@u&/ﬁ! mOxe¢ tvabutimed fe@0rhmnyl s o ¢f (édirbmomealmy epyeidiyL2- @5t er
40.~ g, 70 %9. ?U (c¢) ~-Hv<1roxvrr t hvl - ovr|d carpam c acid
g ort- bgwb arpist ¥gid T aueé PHFE@ 081 &t i Ghmgtel) in bME (7.5 m\ﬂ))was add2dand the
6-tet-t 4 I 0 [ I t [

d T AL RO ERb 8L 13 BdAE h ol 8Llx @8 tels W 2080 wlh vBer
mml() req%%%g ﬁ% Under nltrogen vvaas addtid Li KlHe (8 91 g, 24.0 mmol)
in THF §2Dbrindldriedwed cancpreutna@d wadeQrelducémemse!afetqlenmmb@tﬁmﬁélympwﬁ/rred for
6 h, then NH~C1_§ é o dded ((ﬂ‘ctﬂj u. ErllL J sol itjion. The
m xt ur eEWRACHIl tarodd $HE "c(éné' e Ed U atmm eodﬂ] de‘/r 5 Ve
(5- hydr { Dl BYHuPh el e2ed Des@@r(b@m 8Ciog yteaat - but yl ester (2 00 g, 68
0 (d)%&groﬁor[ret \l/J -DVI’eI dlk 2-vl'l - carbam cyaC|d tent-butyl ester .;c~
Tr| phenyl phosphine (8.70 g, 33.1 m~rnol) and carbontetr abrom de (17. 0 g, -~
1.2 mmoj, re gdded t alsusrpenStcpn ©f; I
(5- hydr it 2 = 31
? mol YudNeEH C1=(?00 nmL) at roomternperatt~re. Stirring was contl nued.
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1M NaOH (2 mL) was added to a solution of 2-(6-rert- butoxvcarbonylammo -pyridin-3-

alonic acid 10

ylmethyl)-2-methyl-malonic acid rert-butyl ester ethyl ester (0.42¢g, 1.03 mmol) In

THE/EtOH (4 mL, 1:1) . The reaction mixture was stirred at 50°C for 16 h. CH-Cl, was
»o  added and the mixture was washed with 0.5 M HCI and brine and dried. Concentration

under reduced pressure gave 2-(6-rert-butexycarbonylamino-pyridin-3-ylmetayl)-2-

methyl-malonic acid mono-feri-butyl ester (348 mg, 89 %).

(c) 3-(6-rert-Butoxycarbonvlamino-pvridin-3-vI)-2-hvdrox vmethvl-2-methyl-propionic

25 acid terr-burv] ester

Methyl chloroformate (75 pL, 0.92 mmol) was added dropwise to a solution of 2-(6-rert-
butoxycarbonylamino-pyridin-3-ylmethyl)-2-methyl-malonic acid mono-tfert-butyl ester
(348 mg, 0.915 mmol) and EtsN (123 pL, 0.92 mmol) in THF (6 mL). The reaction
mixture was stirred for 20 min., filtered and added dropwise to a suspension of NaBH. (39
50 mg, 1.04 mmol) in THF (6 mL) at 0°C. The reaction was stirred for 16 h at room
temperature. 0.2 M HCl was added foilowed by EtOAc. The organic phase was washed

with brine and dried. Concentration under reduced pressure followed by chromathography



30 h followed by evaporation of the solvent. Aeetonitrile (300 nL) was
added and the m;<ture was cooled to -20C for 2 h. The mi xture MWasAtbetil4
filtered and the crystalline residue washed with cold aceteREhéhdsss (2 x 10
L) . WOOgPRRE7 (~- br ononet hyl - pyridin-?-}~1)- carbam ¢ acid tort-butyl
ester (6.96 ', 67%. (el 33

2- (6-tent-But oxvcarbonvl am no-pyridin:-~ylnethvl)-malonic acid diethyl
ester To a suspension of iVaH (0.49 g, 16.3 nmol, 80% in THE (16 niL) at
0C was added i ethy I £~ (2. io-pyt@nB-yhir-e was

sti rre(ﬁlmﬁj‘tﬁ“cﬁ%grﬁ“n “a dmﬁil ﬁgg\gt en[§7139’e0&1”8$[’§§3mm§§1 o a refl uIP<ed m xt ure of
(~-brony We[ (4 e A-prbgiosiardoai i eoiagl ahidret 90 ing, Hutal ester (3.90 -,
13.6 ﬁg%rrr HE (26 nL), and the resulting solution was refluxed for |
~ mn. After evaporatl on of the sol vent the crude product was purified by

flash chromat agr aph Q 2163y h OQhetR1 gi Ve
?-(6-t dfY 5 ’ i Dvn Br€ et d di et hyl ester

(2.18 T DAT m@acxd ﬂerl(—i)atvl ester

2- (6 t ar bonvl am no- DVri di n- 3- yI met hv) ~-mal oni ¢ acid r@pgégt hvl

est er @@@Ivuh:tmcﬁbojg@&t“((ﬁ)o@ﬂLg1 06 mgmokiviits)edped BIIRARH © (6> r° ded to

a solution of 2-(6tert-but OXY arb am no [ Lenic acid

di et hylreréHuexyCe: b“rmﬂo@é“ PF@P%/ drox?’WaYH 19 @%%%%@RW%?%I ene

~chlori CgtL}I%Qte%}g@ﬁlaoé:wm%omaﬂwﬁxe‘ﬁ&ﬁ;h@gpmhedz%fmg i.8! mra¢l) im@MF (6
tenpera Tl e m™xture was concentrated under reduced pressure Jgg

the reshdugdlitesehaied wis siatedrfor Thenatuesasts a5/@f0Gas: wad FEaoWiYH fh%

acidified to pH4 by liv I d extracte Lrde. The
or gani cﬂnﬁa%rcavagnméﬁéﬁe#%ﬂ% CF M B Che ™ gdﬁ)c{iw[ E‘chée%lygy Sagfb@mﬁltra\ti on and

concentration un( d CRIORIES6Ur-S, 1 Wea@ryd@tylw @ediyhﬁewvaboﬂﬁrrerm ed by
flash HFERATS rrggw{o?%eht hanol /  CH-CI | 1:20) to yield

2-(6- teflﬁ@&yc@m@:ratamjﬂylpanmdnoaﬁw 2-afienh 3= Wpﬁ@ﬁirfy‘rc)ld fﬁa{ bR EeREi (3 ﬁﬁ?mé?hyl
ester (1.00 g, 60 %). ,; (9)

2-(6- t €fd-- But oxycar bonvl am no-oyri din-3-vinethvll-acrylic acid ethyl ester
D ethylamne (0.29 g, 3.00 nmol ), water (2 m.) and rrethyl ene chloride (2
m.) vas added to a m ; ture of ) ' . cid
2- ( 6- t e} 3461 myaphnd . ‘ o aci d nonoet hy]
ester (1.00 | 3.(@04,34 ?{@Gb Jxr‘rﬁrloo rafmﬁoylmh@lemd@rc(n@or% g,

3. 06 mT%r %’gguééné%'mglgﬁ?{c{grg %vasor?t?l rredﬁyf or 16 h at roomtenperature
and t hep,; PRWr-edy0aier (Cewa epand) ext dastied W ¢drenBhynériargdt-dritde.  The
organi c | ayer .vas vvashed with ~ % WO GO b6 0 del i aHCO,
and drisdutida wes h@fit@htoafﬁﬂL‘éé‘?fc’eht(l:%ﬁcieﬁtr‘imb‘?{ﬂb?d%f %&%dpﬁﬁ%eqs?gﬁfémgvé

(20($5t :”%gor%&yncaa{sbtgg%lv%mgn@yrs dpnj grovlioetshyl ) -acrylic acid ethyl ester
(h) 2r Acet W&RI@@@MH@WDL@B) (86120 (3 3B D&Y édr BORHTEM 8D By 2 122G 1 - or ooi
onic acid eth este
2-I(6-tell) lﬁﬁdogléydé?)b6ﬁﬁl(‘érﬁ}ﬁo7é)9r(flb‘l s yl methyl)-acrylic acid ethyl ester
(0.49 6*20;7/ )) and triethylamne (0.17 Q 1.64 nmol) were added to
t hi oace{vlc r% m.) at OC. The m xture was stirred at roomtenperature
for 6 h. The m xture was poured onto icewater and extracted. with CHCl~.

The organl C Phase was washed wi th saturated NaHCO3
Example

2-(6-Amino-Dvndm—3—vlmethvl\-?-mercamomethvl-butvnc acid

25

(a) [5-(5-Ethyl-2.2-dimethvl-4.6-dioxo-{] 31dioxan-5-ylmethvD-pvridin-2-vi]-carbamic

acid tert-butyl ester

(5-Bromomethyl-pyridin-2-yl)-carbamic acid rert-butyl ester (1.0 g. 3.48 mmol) was added

10 a solution of 2.2-dimethyl-3-ethyl 1-1,3-dioxane-4,6-dione (600 mg, 3.48 mmo 1) and
triethylamine (0.51 mL, 3.66 mrnol) in dimethy! sulfoxide (40 mL) under nitrogen. The

reaction mixture was stirred over night and water (100 mL) was added. Filtration of the



~0 and dried. The cn:de product was purified by flash chromatojraph

(MeOH CH Cl~, 2.5:100) to give ?% ')AUG 2004
?-acetyl (et hyl - ~- (6-t ent - but oxycar bon~dl am no- pyri di,pa7es pi oni
¢ acid e?ﬁ%@%ﬁér (0.36 ). 61 %. (i) ~Acetylsulfanvlm bBr7REthA 5P
thvl-i-(6-amino-t,vridin-~vl)-propionigdacid ethy! ester i~ TFA (0.5 m}
was added to a solution of 2-acetylsulfanyl nmethyl-3-(6-tert

but oxycar bonyl am no- pyri din-3-y])-propionic acid ethyl ester (100 m-, 0.26
mol ) i npraweiibyd ene chbakide 1-3imedh)yl-Usdeéibx & goMNdioTHe 5 S0t 0N pWas n - S§1 1 1 ed
for 60 mn and concentrated under reduced pressure to jive crude -
2- acet y| s¥ibpeEmg borBrHyPuB! g8 0Py Gn- 3-yl ) - propi onic acid ethyl ester
(i04 m-, 100 %9. ao ~H NNIR (500 NIHz, CD30D): S 1.21 (t, 3H), 2.33 (~,
3H), 2.7Q32.97 (m 3H), 3.05-3.13 (m 1H), 3.14-3.21 (m 1H), 4.08-4.15
(M 2H), (8 28-(ds-Blildkivcafb &8 idBinolbdridif- BointednviLP)eth{iihalonic acid monoethvi
3-16-~, mno-ovridin-3-vlI"~2-nercaotonet hvl-prot~ionic acid

?- Acet yl siief anyl met hyl - 3- (6-t ert - but oxycar bonyl am no- pyri di n-3-yl ) - propi oni

c acid ethyl ~~ ester (38 m,, 0.09 | ), \was .di ssol.ved.in cqonc, HCL (2.0
m) undef %alﬂl‘ﬁb%. O%‘?gwé‘ifrﬁﬁméwo Kfe/asgé’?}%‘éa 1%\?“\’"‘88&&0@%&”&? &ﬁ@edr 21 h ar,d
then heat@diib®of Bf-{ Uxh¥107,2 HikehGpaceaiokat[il SMdiokadsy| FRéUAREyRABSSY) e have
the title conpound (25.7 m-, 100 ~'0) as the hydrochloride "salt. ~H NWP.
(500 MHzSaremn@pjcid ¢robmzhesertd 10rg. A4 moplpa-2haw! (1 mdh) Thy rgetipg wad H) |
7 [ s s é@&ﬁ?@ﬂgﬁ}@% rcleEuél £ #Red Mied) The 1nifnftHG 2 W0ikned @i
- ( 6- agmi NOSPMrH A, Aricd hhd Zorrenicaed amedhretudrpeifyte proot ORiEeeach o)
~-{(6-tert-Butoxvcarbonvl am no-pyridin-3-vlmethyl)-2-nmethyl -mal gnic acid
t er t - but SATORBY FRiner Byl digss e R YSIoF Gy e e dptd BApgFhit #yer (hddong9f#onat e
(4~7 ma, 2.26 m~rnol) in D\~TF (4 nL) was added drop vise to a suspension
of NaH (90 ng, 2.26 mmol, 60 o in oil) in DNIr (4 nL). The reaction
m xt ure Wag-StierrRdof grri@d viamno-pvsaidingd i vbme dfs
(~-brononet hyl - pyridin-2-yl)carbamc acid tort-butyl ester (~00 rrig, 1.74
nmol ) ineEE%%—/s-fﬂ(z.~ nm.) was added and the

15 Methyl chloroformate (150 pL, 1.95 mmol) was added dropwise to a solution of 2-(6-rert-

butoxycarbonylamino-pyridin-3-yimethyl)-2-ethyl-malonic acid monoethyl ester (700 mg,
1.91 mmol) and EsN (275 pL, 1.97 mmol) in THF (15 mL) at -20°C under nitrogen. The
reaction mixture was stirred for 30 min., filtered and added dropwise to a suspension of
NaBH. (80 mg, 2.1 mmol) in THF (15 mL) at -20°C. The reaction was stirred for 16 h at
20 roo-m temperature. 0.2 M HCI was added followed by methylene chloride. The organic
phase was washed with brine and dried. Concentration under reduced pressure followed by
chromathography (toluene/EtOAc, 3:1 — 1:3) gave 2-(6-rerr-butoxycarbonylamino-

pyridin-3-ylmethyl)-2-hydroxymethyl-butyric acid ethyl ester (300 mg, 45 %).

a5 (d) 2-Acetvlsulfanvimethvi-2-(6-tert-butox vearbonvlamino-pvridin-3-vimethv])-butvric

acid ethvyl ester

Diisopropv! azodicarboxylate (296 1L, 1.53 mmol) was added dropwise to a solution of
triphenylphosphine (402 mg, 1.53 mmol) in THF (4 mL) at 0°C under argon and the
reaction was stirred for 30 min. A solution of thiolacetic acid (109 rL, 1.53 mmol) and 2-
30 (6-tert-butoxycarbonylamino-pyridin-3-ylmethyl)-2-hydroxymethyl-butyric acid ethyl
ester (0.27 g, 0.77 mmol) in THF (2 mL) was added dropwise during 10 min. The reaction

was stirred for 60 min. at 0°C and then for 16 h at room temperature. Concentration under



~0 reaction was stirred for 70 m n. Et OAc was added and the m xt lc.]irﬁ)é@@ 2004

washed with water and brine, dried and concentrated under reduce ur e.
Chr omat ho (9 ‘ﬂ%lg (Heptane/ EtQOAc, 3:1 --~ 1:3) gave PCT/SE0(/00834

2-(6- tert?f ycar bonyl ar ni no- pvri di n- 3-yl net hyl ) - ?- net hyl mal oni ¢ aci d
tert-butyl ester ethyl ester (437 nmy, ®1 %yield). i; (b)

~- (6-t ext - But oxvcar bonvl anmi no-pvri di n-3-vl net hv!)-2-nerhvl -mal oni ¢ acid
nono-re~tbutvl ester 1vl NaOH (2 nlL) was added to a sol ution of

2- (6- texroeuéuﬂt@ YeRd m%)ldeﬁrﬂvr@rr@mmf@bm{?iy|(iﬁeoﬁinf&¥’f££)}92c ek hyb 4 nalcant e- aci d
tert-butyl er ethyl ester (0.42g, 03 mml) in TH/EtOH (4 rnL, 1:1)

. The remtylo.nfmyktuml g6 r@tHbrchesd/CartDOPrﬂ@ﬂiwpmﬁlh 3-gpahvrsyrioacdided and
the mxture vv-a g?q,vmth 0.5 MHCO and brine and dried. Concentration
under reBUCSEPE &
2-(6-tert-butoxycar bonyl am no- pyri di n- 3-yl mef hyl ) - 2net hyl - mal oni ¢ aci d
nono-tert-butyl ester (348 ng, 89 %). i (c) . .

3- (65 t Pet 2B6t Aminye aviidinyd-pimaipy pPr indicAp@mett vl dubwrdy apid met hvl - ?2- net hyl - pr opi

O 1 T B B S DL AL S LR lcinbr o PR AP ) v

2-(6-re fEHoNYy [ t B2 ZnNphRdErah@dOnihe acid
nono- te%b%%x?es?% y3(Ogméglc)?“%dlQ'bn/rerzgr(l)ry)k@EgngwEltQN 1?):?23 If-a 0. 92 nrrm)l) in

Tl FF ( 6saMiticn) wasThent¢dc@at flof fan 2 rEonsastratonnmedr fednc@d preispure gTve thertigld and
added dropw se to a suspensi on of NaBH: ;0 ma, 1.04 mml) in THF (6
m) at QCIPOHRE 38 e PYBACHMARIS B3l {Seﬂmfvo OQL%Sh at roomtenperature. 0.? M HCL
vas. addedyhakl@yeluby B @pf 5 dbe (08agN 1 phane was washed 2l fnrine and
drled ncentr I on under reduced pressure fol omed by chro: nathography
V\D 00/ t$.667d,i 11D, 3.68Ubs, 20047 BCTHSEND). 00~3~1 (tol uene/ EtOAc. 3:1 -T 1:3) have
3-(6-rert - buto%& ~r.bon;
~l am n s I ) - ’7hydroxymat hyl - 2- met hyl - propi oni ¢ acid tent-butyl
ester (190 mQ 57 ~% . (d) ?-.~cetvlsul fanvlmethvl-3-(6-!ert-butoxvcar
bonvl am no-ovridin-3-vll-2-nmethvl ~rooionic acid !ert-butyl ester D ethyl
azodi caktamylegt e (160 L, 1. 01 mol ) was added dropwise to a solution of
3-(6tert- byt oxycarbanyl am RV HRL;e 2zipet hyl - propi on
ic 5C|d—4-£1%%m§y S riphenyl phosphi ne (266
m-, 1.01 mmol) in THE (6 nlL) and the reaction was sti:~ed for a mn.
Thlolacetlc aC|d(96L 1. 34 m’{D| sstl ned

for 16 (%) 20N niieat BRwxigalbpn :

5trat hoar aphy
(tol uengl & %ﬁfq 1k - D‘ﬂ"?é‘l)] ’)aye
2-acety any yI- -tertbut oxycarbonyl am no-pyri di n- yI ) 2- met hyl -

pr opi onI@Vd‘ébd(rlEefnwutbmwf@f@é)taéﬁme J13-praspomghy g -methyl-pyridin (1.6

20 mmol) was added to a soluzion of 2.2,5-trimethyl-1,3-dioxane-4,6-dione (630 mg, 4.0

mmol) and triethylamine (0.58 mL, 4.2 mmol) in dimethyl sulfoxide (40 mL). The reaction
mixture was stirred overnight and water (100 mL) was added. The mixture was extracted
with EtOAc, the combined organic phases washed with water and brine and dried.
Concentration under reduced pressure gave crude 2-[N. N-bis(tert-butoxycarbonyl)amino]-

1.5 3—me[hyl—5-(2,2,5;trimethy1—4,6-dioxo-[1,3]dioxan—S—ylmethyl)-pyridin (2.06 g)

(b) 2-(6-[ V. N-bis(sert-Butox vearbonvlamino]-5-methvi-pvridin-3-vimethvl)-2-methyl-

malonic acid monoethvl ester

A solution of sodium metal (184 mg, 8.0 mmol) in ethanol (20 mL) was added to a
50 solution of crude 2-[V, N-bis(rert-butoxycarbonyl)amino]-3-methyl-5-(2,2,5-trimethyl-4,6-
dioxo-{1,3]dioxan-5-vimethyl)- pvndm (2.06 g, ~4.0 mmol) in ethanol (20 mL) under

arcon. The reaction was stirred for 60 min. and methylene chloride was then added. The



|~ {e) 3-(6-Am no-pyridin-3-v!1-?-mercaptonethyl-~-nethyl-propioni Baﬁug %[194
2- Acet yl sui fanyl met hyl - 3-{6-tert-but ox. ycarbonyl am ne- pyri di n- 3-yl t

| - pr opi on d tert-butyl ester (4 m-, 9.4 unol) was dIS 'I\é%& gonc.
HC. | undg\(&g?g%n The solution vas heated to reflex for S}Qé (%)ﬁ%ratl on
under reduced pressure ; Melded the titlébconpound as the hydrochl oride salt
(2.5 m, 100 %9. ,0 IHNW (500 i~~IHz, CD,OD): ~ 1.20 (s, 3H), 2.62 (d,
1H, 2.76-2.83 (m 2H), 2.95 (d. 1H), 6.94 (d, 1H, 7.64 (d, 1H, 7.80 (dd,
1H) . 1VI Sifeh)e 227 wablhedlyith 0. 3BxBHA! endbriae. drie6 and concented under reduced

Am no- pyri di n-3-Yl net hyl | - 2- ner capt omet hvl -butyric acid (a) (5 (5 Eth~ ].

o di net hmeswremgw&éﬁq— -$9-¢ SRS B ’ytlLH@%\ﬁ\?!rblonWammollrﬂzmvuhb'l-em ard-c aci d
ter!-but r 1 i yd Lycarbamc acid tert-butyl
ester (19{ me‘?iyl?? '%éthl% Q{a?&ggg&sla rhdrp%[ﬂyq EE [ése ut| on of

2. 2-di net hy! -5-et hyl -1, 3-di oxane-4, 6-di one (60G ma, 3.48 nrnol) and
triethylamt-~e (0.51 n1_ 3. 66 nTnoI) i n di methyl sulfoxide (40 i) under

ni t r ogen(c) BHE-NedciF ber1Ruse  iearbpas)aminod Sdmeshet-pyiidiht3-and-edrex vt Dol - 3 )
was addergimeﬂ-DHDrlgrg]C% id e‘?ﬁwlter;fé 1 6 AUG 2004 ' ~v0 OUi 66~5' PCT/ SEOU L0834
;} preciprtate gav

(~-(~- et[h[)éttryZCBl-o(deﬁrlhw(:?f&uQ dlmmli)lwaﬁddﬂb@@td];wlséldorﬁomychc)n Sl -yl c
arbamc acid tort-butyl ester (1. g 7 9% . (b)

2- (6- tar[t’v-ﬁthlﬁk%/é@rﬂmﬁféﬁﬂﬂb&"@wlp —arrnet yirpyridima- ylmratlhwmmylemm@nmcm

TOn0et MihoBSLEN Lr 9l 41 9 o8 O MR TR U H40r 1B (36l Bt I ©t hane

[~ (ro etr@ﬂ&[ro%lﬁrﬂbﬂfﬁlﬂygtm‘l]:d@oﬁjﬁ@&Qn.( £1131di .04 @Rdea FoPREANL h-sRYfehiohof- ¥ ]
(' NaBH., (182 mg, 4.8 mmol) in THF (30 mL) at -20°C. The reaction was stirred for 16 h at

room temperature. 0.5 M HCl was added followed by methylene chloride. The organic
phase was washed with brine and dried. Concentration under reduced pressure followed by
chromathography (toluene/EtOAc, 10:1 — 1:3) gave 3-(6-[N, N-bis(rert-butoxycarbonyl)-

15 amino]-5-methyl-pyridin-3-yl)-2-hydroxymethyl-2-methyl-propionic acid ethyl ester (885
mg, 49 %).

(d) 2-Acetyisulfanvimethvl-3-(6-[ M. N-bis(tert-Butox vcarbonvl)amino]-3-methvi-ovridin-

3-yD)-2-methvl-pronionic acid ethvl ester

20 Diisopropyl azodicarboxylate (755 uL, 3.91 mmol) was added dropwise to a solution of
triphenylphosphine (1.026 g, 3.91 mmol) in THF (10 mL) at 0°C and the reaction was
stirred for 30 min. A solution of thiolacetic acid (279 uL, 3.91 mmol) and 3-(6-[N, N-
bis(rert—buLoxycarbonyl)arﬁino]-5-methyl—pyridin—B—yl)—2-hydroxymethyl—?_-methyl-
propionic acid ethyl ester (885 mg, 1.96 mmol) in THF (5 mL) was added dropwise during

25 10 min. The reaction was stirred for 60 min. at 0°C and then for 16 h at room temperature.
Concentration under reduced pressure followed by chromathography (heptane/EtOAc, 10:1
— 1:3) gave impure 2-acetylsulfanylmethyl-3-(6-[ N, N-bis(rert-butoxycarbonyl)amino]-3-

methyl-pyridin-3-yl)-2-methyl-propionic acid ethyl ester (1.46 g)



carbanic acid tort-butyl ester (1.1 ~ g, 3.04 nmmol) in ethanol (1d° &LAUG'I'ZWQ"
reaction was stirred for 90 mn. and nethylene chloride was then added. The
m xt ur e waso/6659ashed with io ~0.5 ~~I HC1l, dried and concel¢Tatei§sder
reduced pressure to gi ~~e

2-(6-tert-but oxycar Bonyl am no- pyri di n- 3 yl met hyl )-2-ethyl -malonic acid
nonoet hyl ester (1.0~ ~ 95%. (c)
2-(6-ter[-Butoxvc bonvI am no- ridin-3
acid et §ﬁ>|2 tylsu lan ehvils (O -
dr opwi sgpt Pee SOl ution of

?- (6-t ertbatoxycar bonyl ani no- pyri di n-3-yl nethyl)-2-ethyl-malonic acid -
nonoet hkudesz-ater(£00ammmethyd B-(6AGN)bis(redi-BEu®Ny¢ 2760 1)ardin@FStmetbly i n THE

15 nL t -20C und t t t df 50
. PYRer B THUEEO A BEiE Y C AL RERbI BhESEH 4 1y B 2 SOy
2.1 1 MGkded B Bl Bofllondtion 2R LHENOALKLAKIBS 8 bl chEnlBber s geat ~0

room t enperature. was -~ ed fdl lTowed by nethylene chfo The
or gani c(iphas&Ev@s.cWashsed : W th Obr)igaee alightdr iingehre Gazmes/ﬂﬁuifahylmetmmemm reduced

- vl ne huII-
l-pvf v

pressure foll owed by chromat hogra hy (toluene/L-tOAc, 3:1 --~ 1:3) gave
2- (6- temnm@u?mbylaﬁ}ﬂtﬂﬁwﬂa)ﬂP"l—rfﬁé[ﬁyl'PHiDﬁl"BCj'%f- At By ED(RFIPEx8ATRE hyl - but yri c
acid ethyl ester (300 ng, 45 % . ~; (d)

. ?-Acet vl sul fanvl net hv] - ?- (6-t ent - But oxvcar bonvl am no- pyri di n- 3-yl net hyl ) - bu
tyric aghd-(6tAwmineSiredthyi- rﬁridsimdrfiﬁr@kma@odﬁomfbﬁmmgmglioZ@'gmi,c atidc3 nmol )

dded d t | ut f heny! phasphi 402 |
e THE GOkt APGER AT THE P RRer B TP Re At o gt orsr v n.

F,( solu i tiaS d@GhAel 1090xko. 3 ANPhideNFe . $8e sol
(6-tenté§b%{1cl)2yc%lr b%@?gma%o?%yr |e di n- % yl rref( )-% hydr oxymelta rslglluflgrtljtwyarsl C
aci d et hydedestreflug Go250%nir) Cb?lcmrmlu)an|umd€rl-l§d(@°drm¥samas sacded tideopwi se

during 10 mn. The reactjon was stirre 60 min. at OC and then for 16 h
at r oonf TRRRISIAASUPS LY EORUBHEF ¢ o Uﬁée?g%) 6 - AUG 2004 1v0 00/ 66~~7

rop P o s Adom 304 bl botaby 2o o v
?aces yl Sehf(@.nwnetiﬁy(lm 21-}()'6?.t6é’rﬁm. B oxycar bonyl am no- pyri di n- 3- vl net hyl ) - but

yric a yl r (193 ng. 61 i0). - (e)
~- (6- An#“’r% fé 41&&2 ’3 yl met hvl | - ?- mer capt onet hv] -butvric acid
2- Acet yl sul fanyl net hyl - 2- (6-tort - but oxycarbonyl am no- pyri di n- 3-yl net hyl ) - bu

tyric acid ethyl ester (12.3 nmg, 30 nol) was dissolved in conc. HCl (2 nL)
~under akgampleTRe sol ution was heated to ref7u~ for 24 h. Concentration

under red {BI£ v, Iht Und. asqthe hydrochl oride salt
(3.5 b e P SR 800 (1 omy - 171 (m

2H) 20 2. GH Cm('?QId)l_,,) RasoRidedyo 2hethex Wyl @hiotidy, resin 65 g( bs(,).91|-14).m017°8@3( dd,
1H) NBm.g'm) 3rgzr(a.lrf}'/oln' a_n]d)the resin was aliowed to swell for 10 min and 2-amino-3-

mercapto-propionic acid ethyl ester HCl-salt (5.9 g, 32 mmol) was added. TFA (70 mL)

was then added in small portions over 10 min. The slurry was shaken at room temperature

fc'>r 1 h and concentrated under reduced pressure. When almost dry, toluene (150 mL) was
25 added and the mixture was again concentrated under reduced pressure. This procedure was

repeated twice. The now yellow resin was washed with DMF (3x60 mL), CH,Cla (2x60

mL), TEA:CH:Cl, (1:1, 2x60 mL), CH,Cl» (2x60 mL), MeOH (2x60 mL) and dried under

vacuum overmight.

To calculate the loading of 2-amino-3-mercapto-propionic acid ethyl ester on the resin, 50
50 mg of the product was treated with 10% TFA in CH;CI: for 1 minute, and this procedure

was repeated 4 times. The mixture was concentrated under reduced pressure to give 2-



i 1/ xample 9 i5 6 AUG . 2004
3- (6- Am no- 5- et hvl - DVri d~n- 3- vl | - 2- ner capt onet hy] - 2- et hvl - Dr opi o‘m c acid .
(a) WO 00/66557 | PCT/SE00/00834
2-ftv.t~r-bis(tert-Butoxvcarbonv])amno|-3-"y'lethyl-5-(?.2.5-trinethyl-~.6
-di oxoll 3idioxan-5-vlnethvll-ovridin 2’-8[ | V, N-bi s(te;

-t - But oxycar bonyl ) am no] - 5- br ononet hyl - 3-net hyl -pyridin (1.6 g, 4.0 ao
nrnol) was added to a solution of 2.7?,5-trimethyl-I, 3-di oxane-4, 6-di one
(630 ng, Anidorivoleycapndptopicetdadidmibyéegior &3 mg), iddizaimeod Joaidm g natduy 0.6

sul foxide (40 nmL). The reaction m xture was stirred overni ght and water
(100 nL) MA%Y&dded. The nixture was extracted with Et OAc, the conbi ned
organi ¢ phases washed with water and brine and dried. Concentration under
reduced pressure gave trade 2-[tV, N-bis(tert-butoxycarbonyl)am no] -~s

3- met hyl A5so 2@y &F pipendihdry |4-dicGrbdk pixoadid nB]ndirexanu B-eplemEl hyrlg) Oph?r indioh) 2. 06
g) I (b) p-(6-[V : . :

P oL ot of EBE imlonvesiienininad ol L5 Fee P SaUPPHs £-08 GYRaR i P Plostifet hyi mal
oni ¢ aci d,mno I i ®N9 ' | 1YL .QyrpAmol) in
cthanol (20t b BP0 88 # QoparmoR P ed U DrEA @A)
?- (1V, ! Volustiivei)t Thetaxycawbokyl  asdmatmBe rreirdyor-5x (w2hhcbatiphatetinyhe dodbdi ox
o- (1, 3] di oxan-~-yl methyl)-pyridin (2,06 ~, --4.0 mm%% in Iﬁt r}gnjol (20 mL)
under a. NegHOCeryE PaatPrYRd 08 BPTe rlég rFoR 8 thanm ashed it h)fe et Zchi-br i de
was thenc~aggeds,F L ~ ViR, 0BRS T3, FS%s Qi pos3a 36

m xture C%?—S&aéﬁz‘?)me?%%ﬁ Wﬁa%ﬁ{;?d?%ﬂ Iﬁ%?a%d:?ggs(aﬁd(?@%}r)\t ent ed under
reduced THIFESO0NL.)tvrsQlEl ©ribelevr2rdetanjd-the resin was allowed to swell for 10 min.

: V- bi s(te, t-butoxycarbonyl 1) am noJ- S-net hyl - pyri di n- 3yl net hyl ) - 2- met hyl - mal o
ni c aci dThﬁhU'éEEMlPQaléIt-)eﬁf“d( LM I\dﬂOH (50 pL)Y'were added. The reaction’was left at room

temperature for 16 h with occasional stirring. The resin was then washed with THF:water

(1:1, 2x2 mL), THF (2x2 mL), CH.Cl> (2x2 mL), MeOH (2x2 mL) and CH,Cl» (2x2 mL).

15 10 % TFA in CH)Cl, (1 mL) was added to the syringe and after 5 min the solution was
collected in a tared .vial. This procedure was repeated one more time and the combined
organic phases were concentrated under reduced pressure to yield the title compound as the
TEFA salt (15.3 mg, 74 %).

'H1 NMR (500 MHz, CD;OD): § 1.85-2.10 (m, 4H), 2.65-2.72 (m, 1H), 2.85-2.92 (m, 1H), |

20 2.95-3.08 (m, 3H), 3.40-3.47 (m, 2H), 4.55-4.60 (m, 1H).

Example 11

2-[{ Azetdine-2-carbonv])-amino]-3-mercapto-propionic acid

The title compound was prepared from azetidine-1,2-dicarboxylic acid 1-rerr-butyl ester by
25 the method described in Example 14. Yield: 13.8 mg (72 %).

'H NMR (500 MHz, CD;0D): §2.54-2.63 (m, 1H), 2.82-3.05 (m, 3H), 3.93-4.15 (m, 2H),

4.66-4.71 (m, 1H), 5.05-5.10 (m, 1H).

Example 12

30 3-Mercanto-2-[(piperidine-3-carbonvl)-arninol-pronionic acid

The title compound was prepared from piperidine-1.3-dicarboxylic acid 1-rert-butyl ester

by the method described in Example 14. Yield: [5.1 mg (73 %).



(c) - 1'6 AUG 2004
3-(6-(,ti", I~ -bis(ie,-I-Butoxvcarbonvl)am nol -~-nethyl-pyridin-3-vll-~-hyd
r oxymet hy{ hyI oropionic acid ethyl ester 1~~lethyl chbotgtanmeie (338
L, 4.4 W was added dropwi se to a solution of crude ?-{6[1V

N- bi s(tort-butoxycarbonyl ) ani no] - ~- meti¥I - pyri di n- 3-yl net hyl ) - ?- met hyl - mal o
nic acid nonoethyl ester (1.9 g) and Et3N (641 ulL, 4:6 mmol) in THE (30
m.) at -20C. The io reaction mxture was stirred for 50 mn., filtered and
added drgpwiiRe SO0 MEHSUSPEDB).051.08-2. 10 raEHA), C1BR25G, (md.281)nPndb)3. i h(THEY 3G
mL) at -20C. The reaction was stlrred for 16 h at roomtenperature. 0.5
vl HA 3vas’ - 3dted b4 Bwed 26 iEhyl ene chlori de. The organic phase was
washed with brine and dried. Concentration under reduced pressure followed
by chromat hography (toluene/EtO Ac, 10:1 --~ 1:3) ;aye

3- (6-[ NeMaRbR(ftzert - but oxyc arbanyl) i; am no]-5-nmethyl-pyridin-
~-yl)-2-hydroxymnet hyl - 2-met hyl - propi onic acid ethyl ester (885 mg, 49 %.
(d) 2- AgdtAdetigifeahrehrponhiangngl *fmqjaDEO propionic aci

N- bi s(t ut oxvcar bonvl - ~- V[ ionic
acid et ﬁﬂ?t Efg‘i‘mo‘én% WRYs P%ﬁ@ﬁr 4264 X%é% 111c?rb%§;7yc )'1?_1% rg&gd;%” QL?EQP

added dEﬁmys@emnﬁo@@ésuhbwupmmﬁ;mephewdmh@ahmm1(%)026 g, 3.91 mml) in
Ti-iF (10 m.) at OC and the reaction was stirred for 30 mn, A sol utlon

of thi olﬁéﬁﬂmsa@i\/&ﬁ;ﬁ@@@) 284 3 G¥ntsn,) 2@ 72-3.80 (m, 1H), 4.20-4.24 (d, 41),

" 3- (6 ( ﬁséi ut oxycar bonyl ) am no] - ~- net hyl - pyri di n- 3-yl ) - 2- hydr oxynet
hyl - hy §B1 'c acid ethyl ester (88~ rn~, 1.96 nmmol) in THE (~ nl)
was .@dded dropwi se during as 10 mn. The reaction was stirred for 60 mn.
att 0OC and then for 16 h at roomtenperature. Concentration under reduced
pressur Exdmpledded by chromat hography (hept ane/ Et OAc, 10:1 -1 1:3) gave
|rrpure 2-,acet Isul -3 ne

- V-bi s( ‘gA ifo [TI Sl Dro[Fllpnl-cyacm}Z met hyl - pr opi oni c
acid ethyl ester (1.46 Q) ~ ~ 6 AUG 1004 WO 00/ bb5~' YCT/ S~00/ 00834 37

£ e & ‘ i fin hyl ester Crude
- ?- aQEtyb%f@ﬂ&/bf@ﬁmtm&hp@mm d}btw cs(soemnluu; QMéecaﬂsLb@xwlu)zam&e:]d-M{mt hyl p
yridin- ~-yl)-2-methyl -propionic acid et h% ester i_ di ssaolved in
TFA (~ Atlertadndy! dearbprede for6 60208 mmathadeRMATL|( BﬁOL&a&e%l W&Hﬁf deprsEetr e
fSF: lgﬁt ?’?I}EPQ% GV QABY Q%{&P%De(r [BHJ&V%%EB% waskhed Yodcenaed ullded ) gave
?- acet ykﬁubefcamkm e xade Qﬁaﬁﬁm Grdniat pyddupy piedimeaBdyds| a olitet Higringr opi oni ¢

acid ethyl ester (696 nm,
g\%dedH‘ett TRYAP: oW’«\fdPﬁ“gf ‘\}:I&I gﬁ’cﬁ@r‘)&égf‘%ﬂﬁ IR (e hPoni € aci d

3- (6- Ant

io .,

2- Acetyl sul f anyl net hyl - 3- (6- am no- ~- net hyI pyrl di n-~-y| ) - 2- met h)él - pr opi oni c
aC| d et ﬁyl”—[l‘éNf-bqs(rc(rl'Bumxvc OB )E -'7-- f VLIV n'l.!s V «) an eKV 15 m 'under
ar'gon. vovrmt' on was heated to refl ux for 160 m n. Concentration under

reduced—pf-es-sm'-e— gave the title conpound as the hydrochloride salt (10.7
My, 96 M solution of 5-bromo-2-[V, N-bis(tert-butoxycarbonyl)amino]-3-methyl-pyridin (26.0 g,

67.1 mmol), rerr-butyl-dimethyl-tributylstannanylmethoxy-silane (47.6 g, 109 mmol), and
25 bis(triphenylphosphine)palladium(il) dichloride (0.90 g, 1.42 mmol) in 1,2-dichlorocthane
(80 mL) was stirred at 30°C for two days. The mixture was cooled to 0°C and diethyl ether
(200 mL) was added followed by saturated aqueous potassium fluoride (40 mL). The
mixture was stirred vigourously for 30 min and filtered. The organic phase was washed
with water, dried and concentrated under reduced pressure. Flash chromatography
50  (hexane/EtOAc, 100:0 — 95:5) gave 2-[V,N-bis(zert-butoxycarbonyl)amino)-5-(rerr-butyl-

dimethyl-silanyloxymethyl)-3-methylpyricin (18.0 g, 59 %).



~H NVR (~00 i VIHz, CD,OD): S .20 (s, 3H), 2.23 (s, 3H), 2.6: (d, 1 AUB. 2804
(2d, 2H), is 2.94 (d, 1H, 7.55 (m 1H), 7.b9 (m 1H). IvIS (+) 241 (M ). .
| F. xam)lve L9 63’§adl ercapt 0- 2- 1(ui Pe: i di ne-=~-carbonvl | - am netTRERHIRE C
acid . %}F |~ (70 nL) was added to 4-nethoxytrityl chloride resin (7 9,
L=0.91 nnDI/~ 6.37 mmol) under argon 49d the resin was allowed to s~ve
for 10 mn and 2-am no- 3nercapto-propionic acid ethyl ester HCl-salt (5.9
g, 32 mmol) was added. TFA (70 nmL) was then added in small portions over
10 min. The- ﬁWMWBMHW@&m&h@K@%oaUrmﬁammtEW@ﬂbahﬂE@vlﬂoﬁa&vmvﬂmﬂ concentrat ed
under reduced pressure When al nost _dr tol uene (1~0 was 5 added and
the m xt GFeaingy! aag*a@mruerofﬂrﬁrﬁer(a@éog IHdfemmalyweead §L§@ 1ioT i 3 -(Bf4 bcedure

Gra " CTERRE i e R L B SR R AR RS P b
(2x60 rrLQraa@ﬂd Bigreeﬂnunderrrwe@ampmenemron muedlveddlsetred bhernl oadi r@QmOf

2- ami no- 3- ner capt o-propionic acid ethyl ester on the resin, ~0 ;o ng of
t he ptodisctpesisre: E@ar@drwmwnﬁmﬁrm rregyrfoliopsd by Pashheomaingraphy s

Ceduced PFRLRUFORe o0 8" T oy A0l Bt B A GE e Mo dossa

3S Anlnonéﬂﬂnﬁﬁﬂgﬁeapnoggea)c acid ethyl ester (9.8 mv), indicating a

| oadi ng of about 0.5 'mol/g. A solution of piperidine-I,4-dicarboxylic
aci d nono-tort-butyl ester (28 ng, 0.12 nmmol) in DWF (1 nL) was added to
the resipn( ] = _ {0 'g nge, foll owed
by PyBCP&i() T 55 v ol 095, ol ) .
The l’oeaCTnphiEn)M\la'SDsblﬁ!xan (aw3 roo@ﬁﬁmtnenmpé)raatitﬁ@mf(@l@& B8 mlmoo)c\easaddaato stirring

and the procedur epeated once re. Th esin ,then washed with
DVF (2x2502‘t‘ on Ofgi-r?&v)@‘%( 9% 7B YCPIR oge)es Aoy g}ﬁ{ff‘y’éﬁﬁhﬁ Eé‘%ﬁ.?‘f‘and THE
(2x2 m) g, O(pcr,TijE6 G800) b awBRraddednd @bNBLS YT 0o, g HaNneactiBg "lElQﬁJr@W\ﬁ@@[l&éd oved
to swell for®10 mn. 'Then water (260 L) and 10 NI NaCH (60 L) were added.

The reacforérh wa;swhefhenapnm@rmedt@rdperedvmcbpreequé:lhshmrrrhme@er;@hesnal

stirring. The t hen_washed h T V< at 2 .m THE
(2x2 i) Vﬁ%‘:é@%% BT 0485 Ve RIPEHS Wz’t’ S SQ:'Hféruo‘é’ %b?ﬁ%?( AT 10 90
TFA jsn GheGhy 1y ;Lhrrrtg}o\gas” gdded to the syrr nge and after ~ min the solution

was collected in a tared vial. This procedure was repeated one nore tine
and the conbi ned organic phases were concentrated under reduced pressure

to yiel det "»‘%tf\i}reoré?%PBHMvéébé#\ﬂraJ 'ﬁér%%&m@rlﬁvﬁdﬂh viffe BO1- rnﬁrmeNLﬁ (500
Nl Hz, CO, QD). 1.86-2. 10 (m 4H), Z2.66-2. 72 (m 1IFlN), 2.86-2.92 (m 1H),

70296-MBH) 3.40-3.47 (m 2H), 456460 (m 1H).
To a suspension of NaH (0.24 g, 6.0 mmol, 60%) in DMF (5 mL) was added diethy!

20 malonate (0.91 mL, 6.0 mmol) and the mixture was stirred for 15 min. A solution 2-[/V, V-
bis(zert-butoxycarbonyl)amino]-5-bromomethyl-3-methyl-pyridin (2.0 g, 5.0 mmol) in
DMF (5 mL) was added and the resulting solution stirred for 120 min at 60°C. Ethyl
acetate was added and the mixture was washed v}/ith water and brine and dried. After
evaporation of the solveni, the crude product was purified by flash chromatography

25 (CH3;0H/CH,Cl3, 1:100 — 1:20) to give 2-(6-[N, N-bis(teri-butoxycarbonyl)amino}-5-

methyl-pyridin-3-ylmethyl)-malonic acid diethyl ester (1.2 g, 50 %).

(£ 2-(6-[ M. N-bis(tert-butoxvearbonvamino]-5-methvl-pvridin-3-vimethvl)-malonic acid

monoethvl| ester

50 A solution of KOH (154 mg, 2.75 mmol) in ethanol (2 mL) was edded to a solution 2-(6-
[N_./\/’-bis(rerr—butoxycarbonyl)zrmjno]-i-methyl—pyridin'-S—yImerhyl)-malonic acid diethyl

ester (1.2 g, 2.50 mmel) in ethanol (10 mL) and methylene chloride (4 mL) at 0°C. The



| Exanple 11 2-f(Azetidine-2-carbonv|I-aninoI-3-nercapto-propioniﬁh%ﬁkdzunk

The title conmpound was prepared from azetidi ne-1, 2-di carboxylic aci !

1 tern er by ?; the nethod described ir. Exanple veYloRnehy 13. 8
%"b%“g‘%ﬁt MR (600 IvlHz, CD30D): S 2.64-2.63 (m 1I—|)P,J€4ré&.;%{dZO?]30.§l366 (m

SFD 3 93-4.16 (m 2H), 4.66-4.71 (m 4 H), 5.06-5.10 (m 1 H). Exanple 1?

30 3-Merca~to-2-f(piperidine-3-carbonvll-arninol-propionic acid The title

conmpound tivas prepared from piperidine-I.3-dicarboxylic acid 1-ter-t-but;

~| est efixthye Whesrridtod | @S¢ rddve dehperhexaMiean kdure tvasi @ndentdbedluf@er( 73 1 0).

1 ~ 6 AUG 2004 CVO 00/ 6657 PCT/SEG )/110834 39 ~H Nti 1P. ég500 | vl Hz.

CD, OD) : resudedzge gutandnghe 4¢-§)1due2d15&pl‘2€d912 W ZH)y! apegie was aapledmnd ahg |

3.1~ , ( .

> (1 et hea b ismord wRRAOM Yoer REBIE Bl it et Bonnd o

conpoungbneasrficanaided-cbnedn I&'éﬁllrcdbﬂ&-dm&r di(e aMaeXyd(ted:- a@uodyrmno rert-butyl

ester by the nethod described in Exanple 14 Yield: 13.Em (71 9.
s carbonyl)amino}-5-methyl-pyridin-3-ylmethyl)-malonic acid monoethyl ester (1.0 g, 88%).

(2) 2-(6—[!\’.N-bis('rer[-butoxvcarbonvl)arhinol-S-methvl-Dvridin—B—v!methvl)—acrvlic acid

ethvl ester
Diethylamine (0.26 g, 2.67 mmol) was added a mixture of 2-(6-[{ N, N-bis(tert-

0 butoxycarbonyl)amino]-5-methyl-pyridin-3-ylmethyl)-malonic acid monoetnyl ester (1.0
g, 2.2 mmol) and 37 % aq. solution of formaldehyde (0.24 g, 3.00 mmol) in methylene
chloride (2 mL) at 0 °C. The mixture was stirred for 16 h at room temperature and ethyl
acetate was added. The organic layer was washed with water and 5 % NaHCOj; and dried.
Concentration under reduced pressure followed by flash chromatography (toluene/ethyl

15 acetate, 3:1 — 1:2) gave 2-(6-[V,N-bis(rerr-butoxycarbonyl)aminoj-5-methyl-pyridin-3-

ylmethyl)-acrylic acid ethyl ester (0.68 g, 73 %).

(h) 2-Acervlsulfanvimerhyl-3-(6-[V, N-bis(rert-butoxvearbonvllamino]-5-methvl-pvridin-3-

v)-propionic acid ethvl ester

20 Triethylamine (0.234 mL, 1.68 mmol) was added to a solution of 2-(6-[N,N-bis(terr-
butoxycarbonyl)aminol-5-methvl-pyridin-3-ylmethyl)-acrylic acid ethyl ester (0.68 g, 1.6
mmol) in thioacetic acid '(3 mL) at 0°C. The mixture was stirred at room temperature for 16
h. Ethyl acetate was added and the organic phase was washed with water, saturated
NaHCOj and brine and dried. The crude product was purified by flash chromatography

25 (toluene/ethyl acetate, 3:1 — 1:2) to give pure 2-acetylsulfanylmethyl-3-(6-[N,N—bis(terf—
butoxycarbonyl)amino]-3-methyl-pyridin-3-yl)-propionic acid ethyl ester (485 mg, 61%)
and slightly impure 2-acetylsulfanyimethyl-3-(6-[», N-bis(sers-butoxycarbonyl)amino]-3-

-

methyl-pyridin-3-yl)-propionic acid ethyl ester (0.34 g, 43%).

30 (1) 3-(6-Amino-5-methvi-pvridin-3-vD)-2-mercaptomethvi-propionic acid

2-Acetylsulfanylmethyl-3-(5-[N, N-bis(tert-butcxycarbonyl)amine]-3-methyl-pyridin-3-yl)-

propionic acid ethyl ester (17 mg, 0.034 mmol) was dissolved in conc. HCI (3.0 mL). The



~H NMR (500 MHz, CD30D): S 2.86-3.02 (m 2H), 3.7?-3.80 (m 1H) § & A0 2004
(d, 4H), 4.62-4.67 (m 1H). Exanole 14

3-16-Am W:ET/{EEHW -ovridin-3-vll-~-mercaptonmet hvl -orooi onig-pekdhass
5- Br ono- ~- P~ bi s(rert-but oxvc; u- bonvl lar-tinol-3-rrtethvl-t,vridinis
2- Am no- 5- br ono- 3- net hyl pyri di ne (16 04 80.2 mol) in tert-butanol vas
treated with di-tert-butyl dicarbonate (43.6 Q 200 mmol) and DVAP (0.60 Q
4.91 mmol ). The reaction mxture was |eft at anbient tenperature overni ght
and was stohhﬂl’fbrcmceéﬁwcatcerdﬂumd@f | hedoeed uptiessiudee reddexdpe ssas gadded taed t he
pr oduct preci p| tated as a solid. Pilt~ring afforded )

- br onp-GupRoLnd ({9, IE?LS(Q(L%) as Blftfé)%&”%%h PRI lanmi no] - 3- met hyl - pyridin (22.0

L (et TR O Mgy B I S el Y RO P RPN A 1 2 3

5- br ono-(2- [p{y—,-/l\irpi)s(mgrt but oxycar bonyl ) am no] - 3-met hyl -pyridin (25.0 a,
67.1 mml ), tert-butyl-dinethyl-tributylstannanyl met hoxy-silane (47.6 g,

109 mmIMS (@n@d2%<Milg(t ri phenyl phosphi ne) pal | adi un{11) dichloride (0.90 b,
1.4? mmol) in 1, 2-dichloroethane ($0 nL) was stirred at 90C for. two days.
The m xture was cooled to OC and diethyl ether (200 nL) was added foll owed

by satur@,@ﬁiﬂ%. 1aggeous potassium fluoride (40 nL). The mxture was stirred

Vi gour ous or 30 min and filtered. The oi ~Qani c phase vas washed with

wat er : &é@ﬂﬁﬁ@ﬁﬁ%ﬂﬁﬂﬂ@cﬁﬂ!ﬁdﬁﬂ&f@ﬁﬁ@lﬁﬂhﬁ%ﬁ@ﬁl%ﬂ ag®l ash chr crmat oQr aphy
~0 (hexane/ E[ CAc, 100:0 -7 95:~) ;aye

2-[ N, N-bi s(ter-t-butoxycarbonyl)am no]-6-(tert-butyldi methyl-silanyl oxyneth
yI) -13- MELh el A & 5o dd-BrrrhBdvi%Wine 1 ~ 6 AUG 2004 ~Y' O 00/ 66" 7

; PC f/SE@’ 00834 40
Amino-4-methylpyridine (110 g, 1.02 mol) in hydrobromic acid (1 L, 48%) was stirred

at 70°C and a solution of hydrogen peroxide (300 mL, 15 %) was added dropwise over a
one h at such a rate that the temperature of the reaction mixture remained at 70 - 830°C. The
mixture was stirred for 90 min at 70°C and poured onto crushed ice. The pH was adjusted
5 to 4-5 with sodium carbonate and the precipitated solid (containing mostl)‘/ dibrominated
products) was filtered off and discarded. The pH was subsequently raised to 9 and the
precipitated product collected by filtration. Recrystallization from toluene gave 2-Amino-

5-bromo-4-methylpyridine (76.3 g, 40 %).

0 (b) 2-[N.N-bis(rerr-Butoxvcarbonvilaminol-5-bromo-4-methvipyridin

2-Armino-3-bromo-4-methylpyridine (5.70 g, 50.5 mmol) in chloroform was treated with
di-tert-butyl dicarbonate (20.0 g, 91.60 mmol) and DMAP (0.60 g, 4.91 mmol). The
reaction mixture was left at ambient temperature overnight and was then concentrated
under reduced pressure. Flash chromatography (hexane/EtOAc, 95:5) gave 2-[V, N-bis(rert-

25 butoxycarbonyl)amine]-3-bromo-4-methylpyridin (8.02 g, 68 %).

(c) 2-[N.N-bis(rert-Butoxycarbonviaminol-5-(reri-butyl-dimethvl-silanvioxvmethv[)-4-

methvlpvridin |

A solution of 2-[N, N-bis(tert-butoxycarbonyl)amino]-3-bromo-4-methylpyridin (13.0 g,
50 38.70 mmol), rert-butyl-dimethyl-tributylstannanylmethoxy-silane (25.4 g, 58.3 mmol),

and bis(triphenylphosphine)palladium(Il) dichloride (0.90 g, 1.42 mmol) in 1,2-dichloro-

ethane (50 mL) was stirred at 90°C for two days. The mixture was cooled to 0°C and



(c)

?-f.~".~~"-Dbis(tert-butoxvcarbor. vl ~~am nol - 5- hydr oxynet hyl - mgtﬁuﬁ%/

nf Tet{atwg)%,@mgpm umfluoride (25.1 g. 79.6 muol) was addeq}ctnzgao/s@lwtl on
0 ?-

\ ~bi s(tert-but oxycar bonyl )am no] - 5- (taﬂ but yl - di et hyl - si | anyl oxyntthyl ) -3
-met hyl pyridin (18.0 g, 39.8 mm-ol) in THE (150 nL). The reaction m xture
was stirred overnisht at roomtenperature. Concentration under reduced
pressur giefiol bowe@iaymt ) ash adhﬂfrbhﬂb@@da)ghwu(rdned agedobs QAc,ssIBOT BE)rideawe

2-(T/,: V-bi s(tert-butoxycarbonyl )am hydr% %/rret,h L 3net h%qr*{)\’n{” din (8.0
g, 59 ognb)(Hhe BiBEENEARtHAL Yepwousy. B‘i‘ éQf”éllP“ te%¢carbsmin oas

SOl hyivgé/}gea%@h ATt AROLIN RROSPRLBP{der db1Bea Bhsdu IPlakn BB dadidy 49 ~
28.6 MmO was added to a sol Ution of .

2-[N,. I\krbksx(der@ AbLEtaoﬂy@aeliewyv)lamimmwmwﬂbommimp ~S3zarebhylgymediy h
(0.00 ~, 23. in dichl oro (rbnne (%20 m.) at OC. The reaction m xture
was ‘st|$llf9é1€zl10P<dFm3hH) ArRCE D YEIREN 1@ &ett Pat ed under reduced pressure. Flash
chr omat ogr aphy (hexane/ Et OAe, 80: 20) gave

5-brononet hyl - 2-[ N, N-bi s(tent - but oxycarbonyl)am no]-3 is nmethylpyridin (8.0
g, 77 Rd) 2A[@f V2bibGerd-butox vearbonyaminol-3-hydroxymethyl-4- *nethvlpvndm

V, N- bi S%tert But oxvcar bonv] ) anm nol - 5- et hyl - pyr.i di n- ggl A [ral oni c
Caci d di eerspundamEonyndluaidpéhdr ntof M@ >(V03523dde‘6‘°6561”f1ﬁPﬁ 66% in DVF
(5 M) yag.added ALabiyhaamd a{[?,g%hg,lfd@m%yr Shanyfo Y AEAGH1-ABG IR ] Xt ur e
ti~a Vbu:@(a g:r14-3)utrmxlycraTH6nyD@amﬁ—)n6]ﬁ Eﬁabrl@mm@wwassmr@@%ﬁquWFﬁ ®em (2.0 g,

5.0 rnnol) in and t Lti girred for
120 i mePeRGEe: EpRTANEr 4 et st uird S RS D S By I
wat er anﬁ&rel/@@ﬂ@dsodm)&dve Afhex- tﬁﬂ&pﬂbl&bkmr@@nyﬂhﬁhﬁﬂl -yérydroxyhreteylude
product was purifi g ash chr omat ography , 5 (CHSOI-lJCH~CI , 1:100 -T
1: 20) to@edivipyridin (JO 7T %)

2-(6-[ N, 1V-bis(tert- but oxycar bonyl ) am no] - ~nmet hyl - pyr| di n-3-yl net hyl ) - mal on
ic acid diethyl ester (1.2 Q 50 % . (fl

2- (6 f Ntcyskﬂxﬁ)(ﬁcﬁﬁéthbm{)xv‘éa'rsbrervvtbdcamumﬂmvhmﬁdwil 4w¢thdigm_¥_"§'_wl met hvl | - mal on

i c aci d nonoet hvl ester 50 oI ut K 15=
et hanol T{RISHYIPRPARMAE KRS & Aé H(HLB g[_{{Sé 745 Finof) /& R o 4"

» V-bi s($RidorPedt oxnerrbmyt )Jm?l&lrb&rymkhh{é Y}K/ﬁxdix@r&ikydlmhhy'lyhﬁ&h@nl c acid
dlethyl ester (1.2 2.50 mmo i n et hanol and net hyl ene chl ori de

(~ ) (50 9E&2.Gano 11mxsh1m@r12t®@me A0 o o8 ?? 'Fﬁécrf%@@})e@@sw WS SUWTRE xt ur e
vas St Led, 1of wi8ullo 8y [0 BIRELahUGa: TR dTL X8 a5 congental ed
under reddced pressure and the residue dissolved in v ~ater. Ethyl acetate
vvasvoaddedteamkﬂxetihﬁu@bgeamu@tduaxr@rrWalscwalsdaeiﬂrw‘ﬂtrbho:bfomvmm,y wat er, brine

e AL D S SR AR PSS g T

1)am nO;)nemy[E%&#m Py [,dg;(j'l%% yl met hyl ) - mal oni ¢ avi d nonoethyl ester (1.0 ~,
88iv).

(9 2-(6-[N. N-bis(tert-Butoxvearbonvhaminol-4-methyl-pvridin-3-vlimethvl}- malonic acid

25 diethvl ester
To a suspension of NaH (0.24 g, 6.0 mmol, 60%) in DMF (5 mL) was added diethyl
malonate (0.91 mL, 6.0 mmol) and the mixture was stirred for 15 min. A solution 2-[N,N-
bis(lert-butoxyczu'bonyl)amino]-S—bromomethyl—4-methyl-pyridin (2.0 g, 5.0 mmol) in
DMF (5 mL) was added and the resulting solution stirred for 120 min at 60 °C. Ethy!

50 acerate was added and the mixture was washed with water and brine and dried. After
evaporation of the solvent, the crude product was purified by flash chromatography

(CH;OH/CH,Cl>, 1:100 —+1:20) to give a pure fraction 2-(6-[V, N-bis(teri-butoxy-



(~) 2-(6-(N.N-bis(tert-b~~o; 16 AUG 2004
:vcar bonvl )am nol -~-nmet hyl -Dyridin-3-vinethvll-acrylic acid ethyl ester

Di et hyl apborig/s66726 ~, ?2.67 mmol ) tivas added a m xture of PCT/SE00/00834
2-(6-[?~",iV-bis(ter! ~o

but oxycar bonyl ) am no] - ~- et hyl - pyri di - yl met hyl ) -mal oni ¢ aci d nonoet hyI
ester (1.0 a ? "~ mrtol) and 31 %aq. solution of formal dehyde (0.7?4 ~
3.00 mol) in nethylene ~. . chloride (2 nL) at 0 C. The m xture was

sti rr edciropndigarhingi-+roouy k- pyrpEn-at vire arld med ik saicledisthe! oms (Added 48 Thie

organi c | ayer was washe h, .wat.er 5 ed

o A b e B N R B B Pt R o B et R Esin Aoy

tol | t

4! ?GU[e&%“\?/é-[Ey”(ﬁ%?’?-eg‘ﬁfﬂoc%cglr%sée& )]}acr%n) no] - & et hyl - pyri di -+ : yl met hyl ) - acry

lic acid ethyl ester (0 68 g, 73 9. (h)

mol ) vmoggwgtetro a soI ut| on of
2- (6-[ N N-Dbis{tert but oxycarbonyl ) ani nol - 3-met hyl - pyri di n- 3-yl met hy] ) - acryl

ic aci dAectohylones’tPe@H((O-lBS“g? 2. rBIIlOiﬁrmIE)halnnI thimdaoetsiadded fada Qtﬂufmu) 246- OC.

The m Xtur tired tu fpr Eth aceta e was
ddeq aRiNERSTEr Bl S R P REE S LA HEE G St e e e SRR ang
brine angednied.2 Wéﬁwvmeam@upmmman@mdm etk Bylofi h@@hm@hrapmamer aphy =
(toluene/ethyl acetate, 3:1 --y 1:2) to give pure

2- acet ymsuwfea\nga muldfp: 38 hee [que@m{r@terat Eﬁhrteow@apbmwppmtqa@]d-mnet hyl - pyr
i di n-3- ionic iLd 9. htl.y. i mpure
2- acet y%/ ef%apny S”etzhmft% re( E&L{yl\(il N-%Eieg(lperd?- bg@o‘ﬁ%y%ar eo”ggﬁ 305 EQ%I g’ho -3nmet hyl -p
yridi n- &-oyhx):-lﬂ)’dbpm@mashﬁtwdh &thivl Hestetef, Bridetang, dr{éa%\ftm flfaipn and

3-16- Am no- 3- net hy I-ovr|d|n 3-vl)-2-ner arJ g}et hvl - oropi oni ¢ _aci d

2- Acet y‘F%‘iﬁF‘i“éﬁ&ﬂ“d’é&dﬁyT“ d8CERT PN B1VS (TRt Ky OR NP PRRIARAL: net hyl - py
ridin- 3arMJq)ogr—Lele=:L‘H§Hﬁ BGh - Qv Ra{a i lmli rHEmerh 341hTPh); yasg, di ssol ved in
conc. HC1 0 n). %’he ~ s au~ 200 WO 00l b6557 PCT/ EO(TI QU834 sol ution
wastsheated to reflux for 1 h. Concentration under reduced pressure have t he

tlt|e 'H VIR( ~00
Bt ' Ll d"7.60
(51 1 |‘§tnv1705t7e7 (S 1 H).

Diethylamine (0.26 g, 2.67 mmol) was added a mixture of 2-(6-[N, N-bis(rers-

butoxycarbonyl)amino]-4-methyl-pyridin-3-ylmethyl)-malonic acid monoethyl ester (1.0
20 g, 2.2 mmol) and 37 % aq. solution of formaldehyde (0.24 g, 3.00 mmol) in methylene
chloride (2 mL) at 0°C. The mixture was stirred for 16 h at room temperature and ethyl
acetate was added. The organic layer was washed with water and 5 % NaHCO; and dried.
Concentration under reduced pressure followed by flash chromatography (toluene/ethyl
acetate, 3:1 — 1:1) gave 2-(6-[ N, N-bis(rerr-butoxycarbonyl)amino]-4-methyl-pyridin-3-

25 . ylmethyl)-acrylic acid ethyl ester (0.81 g, 88 %).

(i) 2-Acetvisulfanylmethvl-3-(6-[ V. N-bis(terr-butoxvcarbonvllaminol-4-methvi-pvridin-3-

v])-propionic acid ethvl ester

Triethylamine (0.279 mL, 2.0 mmol) was added to a solution of 2-(6-[V. N-bis(ter¢-
3  butoxycarbonyl)amino)-4-me:hyl-pyridin-3-ylmethyl)-acrylic acid ethy! ester (0.8 g, 1.9
mmol) in thioacetic acid (3 mL) at 0°C. The mixture was stirred at room temperature for 16

h. Ethyl acetate was added and the organic phase was washed with water, saturated



IvlS (+) 227 (M+1l). Exanple 16 & AUG 2004,
3-(6- Am no- 4- et hyl - oyri di n-3-yl | - ?- mer capt onet hyl - pr opi oni ¢ acid ?‘

?- Ami no- ﬁ by ey 4- met hyl pyridi ne 2-.q.rnino-4-nethyl pyri di perétddooass 1. 02
nmol ) in hydrobromc acid (1 L, 459 ,vas stirred at 70C and a sol ution of
hydr ogen peroxide (300 nL, 15 % was " daded dropwi se over a one h at such a
rate that the tenperature of the reaction mxture remained at 70 - 80C. The
m xture was stirred for 90 mn at 70C and poured onto crushed ice. The pH
vwas adj MsHED;iandtoeindufid diitd THedirude pandoonetepanied be fprredirpinea@zetbisol i d

(cont ai ni ng most | y di brom nated product s filtered off an d] scar ded.

The pH Uelscipidabirered .y t at $&d 1@ 816 R - taﬁ%fvff‘r“é‘éf%]inﬂf’é’ﬂﬂ& b@g}ﬂ Pls%ﬂ 1ected

D 3 B SRS EL90c B PLASHR, MO8 sy e 00 s 21

2-T 1 V. —5ddig689! 1ﬂnp§‘ét705ceV}Q§Il%@%ﬂh&ﬁBﬂ@1 [MVOV I Q- 6vm9MbM]a&l1ﬁo]

2- Ami no- ~- brond- 4- net hyl pyri di ne &16 70 p, 30.6 mmol) in chl oroformwas

t r eat edmeintyhpiiidinehybutrgpiogiccarbengt &'20.58 &, 91.60 mol) and DVAP (0.6G
~ 4.91 mmol ). The ruction m;cture was | est at anbient tenperature

overni ght and vas then concentrated under reduced pressure. Flash

chr omat Ggs aphymddexarelvEpWAGin- %Jﬁzggﬂvm&némVI oMb € TaaIdt -z

but oxycarbonyl ) am neJ - ~- br ono- 4- net hyl pyri di n (8 02 ?

_2-(N. 1~'zmpgqmmmlmm;pc@rH\Sﬁqusamfrwc@seﬂb@w-> "b{“ﬁﬂi Wuém ~30Yr oxvime
tthI-4rreth | nvri din f e

2- [N, r S OBI%G & St %ﬁ;}?:éé ggoén?r??gn’?ﬁ“c? S o iRyl Dyt i m 160 g, ~0
38. 70 mym)an \t/esr heakdt oy re liEtr NyH. -thrﬂcbﬂ:tg&l@ttardﬁarqdunem bexsursishendie(i2B. 4 g,
68.3 tntnol), and. bis tr| hentynlg Z‘ Cges)ﬁnff)ralladi urn(llj dichloride (U 90
a, 1.42qmpsiondi(hs] ms. 8k Y ) was stirred at 90C for two
days. Ti MAE;S d st 0 9- 21046 81ve, b8 (s, 1H
~Crts~ 0298@}3(3%@1 C%)@[F) gt h4erg gﬂ ri) §va!;@?'sldded fo?ltl olv%g%j by (sat u)r at ed
aqueousmso@mssrmm#lbuorl de (~0 rrL) The m xture was stirred vigourously
for 30 mn and filtered. The organic phase was washed with water, dried
and concentrated under reduced pressure. Flash chromatography

(heﬁane]k@nglgq 9~:5) Cave

Ttvr-bis(rerr-but oxycar bonyl ) am. no] -~-(terr-butyl - di met hyl si | anyl oxy
rret hyl )’Z—Mcrnmthmbmwpmmrvdm»mlfbutmc agid (d)
~-fNN- bi s(tert-butoxvcarbonvl | am noi - ~- hvdr oxynet hyl - 4- met hvl pvri din

Tetrabutyl ammortium fluoride (13.9 C, 44. L mmol) was added to a sol ution
of 2-[ Na) 4-formvl-piperidine-i-carboxvlic acid rert-butyl ester

rbis(tert- butoxycarbon I)a 6-(tert b I-d met h | oxym-t hyl } - ~-
- et hy | piFracenane (€28 :=€)D glnﬁ%ﬁﬁ z)d(dFﬁtcl'ﬁEO % yert Oxy“g@tél 8’;(1 m xture
was,Sti f; Eggfi‘? fu% r:ﬁ"t}ﬂar?él (oo, 4B %rmﬁfoa)tlurrﬁechﬁen@etnbr@tal 200 tgend teduced

pr essur'e fl'ash “chr onat ogr aphy hexane/ Et OAc, 50:0) gave
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14.5 m'lvaQJe}l wWaso @M@dldf@a@d band, L&ledl’lmOfconcentran under redu:ed pressure. Flash
2-[tti’ tV—bls(Ierr-butoxycarbon )amg%‘l}ghdr g/l-4 dhrylpyrldln
(5.00 . chroma g byl (PSR E QAL of Grnst Hahie® 3 5 THe'“r'é4cti‘on

m xturey Fes?etr %r—endg fpy 3 h and was then d| | ut ed vvlth d| chl or onet hane. The
organl c phase \} vvashed Wi th

{b) 2-(|-tert-Butoxvcarbonvi-piperidin-4-ylmethvlene)-malonic acid diethvl ester

To a solution of diethyl malonate (710 pL, 4.7 mmol) and 4-formyl-piperidine-1-

carboxylic acid ters-butyl ester (1.0 g, 4.7 mmol) in methylene chloride (5 mL) was added
30 piperidine (46 pL, 0.47 mmol) and acetic acid (27 pL, 0.47 mmolj. The reaction mixture

was stirred for 72 h at room temperature and then for 16 h at 43°C. EtOAc was added and

the mixture was washed with water and brine, dried and concentrated under reduced



~0 water, dried and concentrated under reduced pressure. Flash 16 AUG 2004
chromat ography (hexane/ Et OAe, 50: 20) gave _
5- brononw@yd/“ga-[ ~I'N- bi s(rent - but oxycar bonyl ) anuno] - 4ret hypyigk6ligas{sdS. 35

v, 90 %. 1 ~(6-f~V

N- bi s(tort But o: t vcar bonvl | ami nol - - *- netthvl - pvri di n-3-vl met hvl ) - mal oni ¢
acid ~s diethvl ester To a suspension of NaH (0.2.4 g, 6.0 mml, 60% in
DMF (~ nL) was added diethyl malonate (0.91 nL, 6.0 nmol) and the m xture
was stirpeeut@rThka il wad\psofied bpflash chromatography (he ?mne/E[O Ac, 31— 1:3) 1o
2-[~V, N'bis(tert- butoxycarbonyl)am no]-~-brormrreth 4- et hyl - pyridin (2.0
~ 5.0 nsm»t)z (il rer NP YBrapoy - pepsridddé o lmnd yidne) rr@écznlt Aols) dsqsgﬂtqsmﬁ (669 2ed
for 120 | at 60 C. Ethyl ~o acetate was added and the m xture was washed
wi th wat "’e)md brine and dried. After evaporation of the solvent, the
crude product was purified by flash chromat ography (CH.,OH CHCl ~, 1:100
-~ 1:20) to give a re fraction ?-(6-[N; |V-b|s(terr-butoxy 1 ~ 6 AUG 2004
CVO G0/ 6(@5@,7];6@9&; m@bonyl piperidin-4-yD)-ethvl]-malonic acid diethvl ester

car bonyl g@g‘ QE,O) . fe%g?a%{: %I'H/ he¥)| gvasn?éd%g cpogaax\(/:llse todé. gltunleof%St er

2 (6 (: 10174Vcr@@z(&@ﬁchnumxxgaﬁppwmm B lar sod- ARt Ry b pykd Shdsciryddt Byl ) - m
alonic acid di ethyl ester (1.1 ~). s (dl

2- (6- ( NNmbi- ¢4 s@kiomat Zn(\lfwﬁbcqulywﬁpnbhplpendm -4-ylmethylene)-malonic acid diethyl
-4-met hyl -p A\ th h sol ution of
KOH ( 14le>tur¥(5§ I%TD 51"05) in }%'nﬁ% ﬁ'ﬂ_( 3 d%e S\éb L.mgt%%‘?é%:fb o Huke was

2- (6N, Nt@ea(fban:ee B @xw@mj bﬁﬁlWa)saﬂiﬂmﬂ]ovﬂedrfetvfiM-rrq@}/rbbﬂl tamaemturetdhhy& yomal on
i¢ acid diethyl ester in ethanol (10 nL) and nethyl ene
chl ori de™{4 Cr?lEF'&f“"fo““FHé° Néh%tﬁr éd%&slr@ttﬁ? FEY YO 29 Beq eéfm?tssrwrh

tenper atgiigy . Hkni zswc%ny@ﬁmmn&q%@tmwdowwbmdHﬁ@&i aPd 8S4hga@Rd the
resi due dissolved in water. Ethyl acetate was added and the organic |ayer
was was hadeniednced preMLHfz:lTﬂcvm@er wappinkedibd fidsh gdomafazerptyi (hepand/BrOAnd

concent r@ i on under pressure gave .cru

2-(6-[! v i @(LPeHe ﬁﬁf 95 PBE?nSYF‘) ey o‘ilpe‘“‘%ﬁe‘% A PSSR S ) - na
loni G acisg, @@@ge;gylw ester (1 0g, 97i0). 15 (h)

2-to-fN.1V-bis(tent- but oxvcar bonvl | am nol - ?- net hyl - pyri di n-3-vlnmethvl | -acry
lic acid ethyl ester Diethylamne (0.26 g, 2.57 mmol) ,vas added a m xture
of : '
2(0['V?' thyl)-r::
al oni ¢ agisclutionEEKIDH (&8st 1 (15.109mad) in, EtQI2(2nmib) W aanddai7dropwasg. 1o aablitioan of
“ormal dehy 0.24 ~, 3.00 mmol) in nethyl ene chl or

m xt ure Q?a’g?glh r’e”'é’HtWF“%Bnﬂ’%’?erﬁ%‘éﬂrﬁ i’lér‘?p‘é‘fllafrlﬁ%“%ﬁﬂgélﬁqﬂﬂl %i t(oolgg“was
added. The; RGNt Fmk Y& Wk WRSD G Y dd mrovagt@m%doec YHNGECRin 2Rk dfd ed.
Concentration under réduced pressure fol r 7ash chromat o; r aphy

(t ol uene»@tslmyneda@ecpqneem@zr_ahtu:gog_erm)lclgaﬁé)Ac was added and the mixture was washed

2-(6-[N. w”’? BIJ%\/IIIQ& amdt! xtarcfr)l(é/ dfizd tz)u?crf% gcen}ratc under reggcedpp}/réésglre to3va° 416 mg

of crude 2-[1-(1-tert-butoxycarbonyl-piperidin-4-yl)-ethyl]-malonic acid monoethyl ester.

idin-4-vl -gtth—m-l nic acid m noet \_/l ster

25 (e) 4—(2—Ethoxvcarbonvl-1-methvl—a]‘wl)-oioeridine—1 -carboxvlic acid rert-butvi ester

Formaldehyde (132 mg, 1.65 mmol, 37 % in water) was added to a solution of of crude 2-
[1-(1-rert-butoxycarbonyl-piperidin-4-yl)-ethyl]-malonic acid monoethyl ester (416 mg) in
methylene chloride (2 mL) at 0°C. Diethylamine (153 uL, 1.47 mmol) was added dropwise
and the mixture was stirred at room temperature over night. EtOAc was added and the

30 mixture was washed with water and saturated NaHCO;, dried ana concentrated under

reduced pressure. The crude was purified by flash chromatography (toluene/EtOAc, 3:1) to



as ylmethyl)-acrylic acid ethyl ester (0.81 g, 88 90). (i} : 0G 2004
2- Acet vl sul fanyl net hvl - ~-(6-f!V, N-bi sftert-but oxvcarbonvl | am nol - 4- Jeﬁ Hi\yi -p
yridin-2,4l)49pi onic acid ethyl ester Triethylam ne (0.2%8 18040884 N0l )
was added to a solution of 2-(6-[!V ,!V-bis(tert 30

but oxycar bonyl ) ami no] - 4- et hyl - pyri di n48-yl methyl )-acrylic acid ethyl ester
(0.8 g, .9 mol) in thioacetic acid (3 nL) at UC. The m xture was stirred
at roomtenperature for 16 h. Ethyl acetate was added and t he organi c phase
was ~-~agihved-(\#-¢thoxwathesqnysatmedtyed yh-pifkriddes O-carboRIId SEOO/ 00834 estd~ NaHCO. ,
and brine and dried. The crude product was purified by flash

chr or nat®bt aptiy % ¢t eseret hyl acetate, ~ 1 --3 1:?) to Gve pure

?-acetyl sulian, yl neth;

dl -3-(6-[:y,:~bis(tertbutoxycarbonyl)am no]-~-nethyl-pyridin-3-yl)-propion
i ¢ aci direthylaestienf4R00-dtaex vcArdon¥- | -&tlyBbioghh I pypdriviing-€-carbox viic acid
2-acetyl sul fanyl net hyl -3-(6-[t~!tV-bis(tent-butoxycarbonyljamno]-4 s

met hiy| - {8y Pevnesteny| ) - propi onic acid ethyl ester (0.68 0). (i)

~-(ti-Am-nNoLzl - methyl -pyri din: | )= 2= 1Mer yonet byl ~ i,pni i )
?-~. cetAﬂi"sR‘u(FgF a'ilnL;rﬁ) :'ér?ﬁtfﬂ% -1')3\9%%?%5?&5% 50 |1§3§tao gr t(-' b“ﬁ$%4£§§%%3ﬁ3| eéﬁfln%‘]y-l)m net h
yl - pyri gioBridmy! -EBHHON £idek-dbetyhydiere®t 18 g, 03B wehol PinQR Dot eidveBmL )

di ssolved in conc. HCL (3.0 nL). The solution vas heated to reflex for 1
_h. Concefftatfensimaarior egueed ploastisraihad/sly Has efdskantbrpyaivde #28. i o,
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Fxampl esalfatetNEICaphoobiihy, drizdpindenhdinratedvindbriteineed pebghré.a)The crude
4-fornvl -piperidine- | -carboxylic acid rert-butyl ester Periodinane (26.9

~, 63. svampirficd s tladuedonatograndlytalmmedrOne ork —blitloxg edgByrpue +-(3-
pi peri dAc@ﬁ{ls;hEl %ﬁ%h%&%o,{v}%baa%u1-4§eétgy1%b}1gpg%eﬁgfrgyi_g%& bl oK 8’%,4.%9% )

and the was stirred for ethier was added an

preci pidsadre8. 1%ey, 85r%2noved by extraction tivith 10 % Na~S, 03/ sat ur at ed
NaHCO~ (1: I, 300 nL). The organic |ayer was washed with 0.~ M NaOH and
brine, dried and concentrated under reduced pressure. Flash chromatography

( hexanelskt Qe vi8i 2dn vI@¥ v =3 opddin Pi- pebir i eci =eat baxyl i ¢ acid tert
TFA (2 mL) was added to a solution of 4-(3-acetylsulfanyl-2-ethoxycarbonyl-1-methyl-

propyl)-piperidine—l—carboxyl.ic acid tert-butyt ester (0.17 g, 0.439 mmol) in methylene
chloride (10 mL). The reaction was stirred for 90 mun and concent:atea under reduced
| pressure. The crude product was purified using HPLC (10 — 30 % acetonitrile in water,
20 0.1 % TFA) to give 2-acetylsulfanylmethyl-3-piperidin-4-yl-butyric acid ethyl ester (101

mg, 54 %) as the TFA salt.

(h) 2-Mercaptemethyl-3-piperidin-4-vi-butyric acid

Conc. hydrochloric acid (4 mL) was added to 2-acetyisulfanylmethyl-3-piperidin-4-yl-
25 butyric acid ethyl ester TFA salt (0.101 g, 0.252 mmol) under argon. The reaction was

heated to reflux for 5 h and then concentrated under reduced pressure to give a

diastersomeric mixture of the title compound (73.7 mg) as the hydrochloride salt.

'"H NMR (500 MHz, CD:0D) for the major diastereomer: § 1.10 (d, 3H), 1.36-1.58 (m,

2H), 1.71-1.78 (m, 2H). 1.93-1.99 (m, 1H), 2.05-2.11 (m. 1H), 2.60-2.66 (m, 2H), 2.80-
30 2.86 (m, 1H), 2.94-3.02 (m, 2H), 3.38-3.45 (M, 2H). |

MS (+) 218 (M+1).



~s butyl ester (8.~ g, 81 %. (b) 5 G 2[10‘&
~-(1-t~~-t-But oxvcarbonvl - pi peri di n-~?-yl net hvi ene) - mal oni ¢ aci d di et hyl
ester T, Lution of diethyl malonate (710L, 4.7 nrnol)

4-f or ny|‘?8.aop92§.3’.tne | carboxylic acid tert-butyl ester (1.0 ﬁpﬂﬁngﬂ/%l) in
nmet hyl ene chloride (~ nL) was added ~a4gi peridine (46 L, 0.47 mmol) and
acetic acid (27 L, 0.47 mmol). The reaction m;,ture ,vas stirred for 72 h
at roomtenperature and then for 16 h at 4~C. Lt OAc was added and the

m xt ur e pasmpashed with water and brine, dried and concentrated tinder
reduced 1 ~ 6 AlG 2004 ~~0 00/ 66>] 7 PCT /| SEGO OO~i 34 . 46 pressure. The
cnsde (rAmunpeyrigyn-B1vhis : yOchemt ane/ Et0 Ac, 3: 1 -~ 1:3) to
vine 2-(1-tent- butoxycarbonyl plperldln 4 ylnethylene) mal oni ¢ aci d di et hyl
ester (0.69 a, 40 %9. (c) 2-f |

- (1- t enta But @G RALDQAML 2-Ph RGP adidVie - 18l-Ydslermal oni ¢ acid di et hyl ester
Nl e. Li (5 34 nL, 8.54 mvol, 1.6 Min diethyl ether) was added dropw se to
a sl arr)ﬁ@fyd&ﬂyn(c‘tbhwp)‘ﬂduﬁ’% -paTbinid AcitHEr febutm_)tsrat (7 P8, ubtlér margpmwaand

th t A | ut -0
o €1 e SR ThaRel ChiEr A i SR hoTke Roremar dnpcatertpt bt Kt
ester (@9 (m. 1 kid44MMmeb)) Wik z]adéd(foLraswedmss@ﬂmﬂo%@rgj\ynaﬁneaaﬁn;slbe(

reactors m xture bvac ~o stirred for 120 m'n at - was t hen ai | owed
t o war mgt 8%Poomat ey pQEpEst dhe reiFtion gnBOLATWaS s@@rvreiefm rfmk@d "ezqrme'o&sd pourgel, OH

was add a - m r, en. exLr e hEOA wash
concent r%g éc]%zsi%%lgbcu'sﬂ%f fe—(fd\,%%wap QEorelgn(ﬁeQlVlE rlﬁilg}c,i1VI 81663 §é§ﬁ F%?‘Ewe\éwnode?mc
redused epir@3s Ukvere W‘Eﬁh&f LLdJ@h V\E($nepUﬂt1écﬁ eﬂwdby:of'ul:ﬁﬁfht@d’lr&%f ORHAPY pressure.

(Heptane/ Et OAc, 3:1 -~ 1: RY
1- (I - t eFECHEANSPAEIAR %mflheﬁn @H%lnaﬁosﬂﬂﬁ {(etfRyNY L P B AT Y asiReb agie tahig cefrs

ester (guﬁ?e&er 5_:,4 (yga)g %I<> ?Q \:I}S(a]}? lert - But o;

<vcar bonvl- ol peri d| R- 4 oni ¢ acid nonoet hyl ester A solution
of KO-i (84 ng, 1.16 mmuol) |n EtO—I(2 rrL} ~~,~as added dropwise to a
solutio 1- l-ter%-btox ca‘rb i r|d|n4yl ITB.|OI’1IC acid
di ethyl YEoXycarban vl arnyro-pyvndl -MAL K &S €hnd irt OH

(10,n) Tota BGuickhs cn@c%yll rhmegatm(xwua msﬂﬁBl)rJnﬁqS%rﬁlmeﬂ&m(/@t ure over
nlght Et OAc was added and the m xture was washed with 0.5 M HJ and

uri ne, caibimer amd (congehtstat@dander nmm@@emmmm@/@%mw mg-) of
Crude 2okt aided SRR AT PoNYl ) B LARTY 17 BLIW SIRLSNES. At
4- (- Et hoxveanhoBvked £oret Ryl 'I‘@CH“ vdthpddeR@s hell Penlfof 86 Raxykic }?&lt%etxeﬁst but yl

ester Formal dehyde (132 mQ 65 mml, 37 %in waterl) vas added to a
sol uti orldsH sdPWhrtqdave 2-(6-rert- bu[o (Vc:u'bo'ularmno pyridin-3-ylmethylene)-malonic acid
?[1-(1- t b 4-yl)-ethyl]-mal oni c acid nonoet hyl
esteé &%g}vﬂg%& pﬁgn%%h@%kaybﬁsgkﬁéﬂs 2 nL) at OC. Diethylamne (153 L,
1. 47 mnol) tvas added dropw se and the m xture was stirred at room
terrpera%gre o] N ght- t O. Ac was added and ht he q mxt'gre vals washed with
wat er a ' 35 essure.

The cr ug@m@snﬁym @%rmqu\iihn a@&mtmmabxddédodresa%ﬂb%@u rpottuf ©

(0.9 g, 4.73 mmol) in THF (28 mL) at -78°C under argon. The reaction mixture was stirred

25 for 30 min. A solution of 2-(6-ters-butoxycarbonylamino-pyridin-3-ylmethylene)-malonic
acid diethyl ester (0.84 g, 2.3 mmol) in THF (7 mL) was added dropwise and the reaction
was stirred for 180 min at -78°C. Saturated aqueous NH.OH was added dropwise and the
mixture was extracted with EtOAc. The organic phase was washed with saturated aqueous
NH.OH and NaCl, dried and concentrated under reduced pressure. Flash chromatography

30 (toluene/EtOAc, 3:1 — 1:€) gave 2-[1-(6-feri-butoxycarbonylamino-pyridin-3-yl)-ethyl]-

maloric acid diethyl ester (0.723 g, 82.4 %) as a white solid.
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=| - (?- et hoxycarbonyl -1-rlethyl-allyl)-pipzridine-I|-carboxylic aci
tert-butwh ggter (0.13 ~, 49 %over two steps). PCT/SE00/00834
(r~-.-(3-Acetvl sul fanvi - ?-et hoxycar bongé-l -nmet hyl - oroovl ) - pi peridine-l-carb
oxylic acid s tent-butyl ester TE. A ( uL, 0.617 mmvol} was added to a

sol ution of 4-(2-ethoxycarbonyl-I-nethyl-al!yl)piperidine-I-carboxylic acid
tent-butyl ester (0.18 g, 0.~9 tnnol) in thi oacetlc acid (2 nL) at OC
After stdx2d n¢baor-Beidx vmentlhmmpw‘@\marw] etV NP QR A g e os iy | efisr

mxture was .stirred at 45C oyer ni?ht. >/ s_ad d, m:~ctttre
was vvasﬁéb‘”%’?%%\}éﬁé(l 136 r1sﬂ‘at {féfaoﬁ)\}“ Eﬁééﬁ&h@a i aﬁ%j%g rr(lpe‘dltsb?oa

concent taf,ed, upder 66%111900%@0@'&%%%!%1%1:15@%l&rnbﬂiel )-eWRS]-plaldrfié eddkyechyash
chronatograpﬂy (to uene/ Et GAc --~171) to slightly unpure

4- (3acetyhsu17anyB42ne®hmxyménhﬁwyﬂh¢nm®@hyL)@Kﬂbﬁﬁi HY@éﬁwdDdéﬂnd@arboxyl
c acid tert-but ester (0.17 ~

2- Acét y PEIRNFARRN iR B PEE &R Sirea Nt it ﬁ‘)%%lé PLERYIVEAEFCFRA (2

) wasadded 0, & S kM @Ethylene chloride. The aqueous hase was acidified to pH 2
4- (3-acetyl sul tanyl -2-eth oxycar%onyl-l-nethylpropyl Hi}lperldlne | - car boxyl i

c aci d ugng-2hvitlCi asi@ma(:@dwumEl@AQS@‘m@fﬁmly phaserieasHificelrand copreriaed (10

nL). Th t d f . d
or essubaiTEa b dU Thas dsurt 11 6 il R B (S gl prRg AR
acet oni tiphhiemhd neded mo%@echl dsteri(@2T A 65 @i ve

2-acetyl suI fanyl met hyl - 3- pi peri din-4-yl-butyric acid ethyl ester (101 nm,
54 ~+0) as the TFA salt. c (h) 2-Mercaptonetlzyl-~-nioeridin-4-vl-butyric

aci d Comé h O“.C aci dlgmx —Da\qngﬂ/h acrvlig acid ethvl ester
i a‘—q‘d_m ethyl ester TFA sal t

3-acet yis S e
(0.101 ®ie@viRBZndTm| I3 tander7amngant) xﬂ'daexddeamta griuwasofhédt €d-eo-redtux for ~

h and then concentrated under redu ssure t ive,a diaster onerlc
m : ct ur SEPNYIREIRG-PYRA IR ShyldGHY 78 Gﬁlﬁgﬁlgﬁmﬁﬁ “Yﬁvg‘?f Ertpetaeg it

NLVI R (f&%a'}éﬂ%yd%@% f PE24 REndTRE O B AskAnSamledt dhidddd @ mBhhi 0°C
1.36-1.58 (m “2H), 1.71-1.78 (m 2HL. 1.93-1.99 (m 11 (m

1H) ;15 2. uﬁcﬁ)cr&xﬁ& (Trlma n2iure 2286% 1@ec2ar8@ommppt)amr2 oggr @“bﬁg}i(@ﬁczﬂs adgedg_ 3. 45

(M 2H) and the solution was washed with water, NaHCOj5 and brine, dried and concentrated under

reduced pressure. Flash chromatography (toluene/EtOAc, 3:1) gave 2-[1-(6-rers-

butoxvcarbonylamino-pyridin-3-yi)-ethyi]-acrylic acid ethyl ester (158 mg, 41 %).

w0 (D) 2-Acetvlsulfanvimethvi-3-(6-rert-butoxycarbonviamino-pyridin-3-vI)-butyric acid ethyv!

ester
' TEA (0.076 mL, 0.542 mmol) was added to a solution of 2-[1-(6-rers-butoxycarbonyl-
amino-pyridin-3-y!)-ethyl]-acrylic acid ethyl ester (158 mg, 0.493 mmol) in thioacetc acid
(2 mL) at 0°C under argon. The mixture was stirred at 45°C over night. EtOAc was added
5 and the solution was washed with NaHCOs5 and brine, dried and concentrated under
reduced pressure. Flash chromatography (toluene/EtOAc, 5:1 — 1:1) gave slightly unpure

’)-aceLylsulfany1methyl—B—(6-rer{-butoxyca_rbonyla.mino-pyridin—S-yl)—butyric acid ethyl

ester (178 mg, 91 %).

30 (2) 2-Acetvisulfanylmethvl-3-(6-amino-pvridin-3-vl)-butvric acid ethy] ester

TFA (2 mL) was added to a solution of 2-acetylsulfanylmethyl-3-(6-rert-butoxycarbonyl-

amino-pyridin-3-yl)-butyric acid ethyl ester (178 mg, 0.449 mmol) in methylene chloride
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Examal e 17 3-(6-Am no-pyridin-3-v!1-?-nmerca~tonmethvl-butyric acid (a)
(~-fotznyl-pyridin-2-y'l)-carbamc acid te,t-butyl ester 5 Q3.

(5- hydr g\;g)?rr‘]@%é °y°? pyridin-2-yl)-carbam c acid tern-butyl estpe(';r/?EﬁGfgggﬁ, 31.2
mmol j was dissolved in dry DNI SO (SO n50 and the reaction flask i mersed in
a waterbath at 1~C. TEA (13.1 m, 94.0 mrnol) was added, followed by sulfur
trioxide pyridine conply (15.0 ~, 94.0 nmol) in portions. The reaction

m xt ur e (Wagl)SThé hgditowat b b fordst i amhebreehredd antier edusbed skee. Flhbe
product was extracted with diethyl ether and the conbined organic io

ext r act shugraograpihe owient BiAe, 118y g¢ wpdreconesmispErpdmandger-(Pedused
pressure. Recrystallisation from bexane/ 1= afforded . . \

52T or mybiBge - UDHEE R A B AT aer Bt J 1 BSTT CaiF00L HPHS 0 s
white cr L&onitdk in water, 0.1 % TFA) gave 2-acetylsplfanylmethyl-3-(6-amino-pyridin-3-
2-(6-t eg}té?#ég[t%%vcgg%ﬁgm [arh‘lo'no-cpyr i ér%‘i- \‘}Terg’\étsﬁlvf%ynr&ef r’?‘laljo(ni acmlggipa/”g%nef hyl
est e i vy Tmugrisadidterion esker (iddthy| S6réd)onabeTEFAIQIUL, 4.7 mol ) and
(5-forrnyl-pyridin-2-yl) carbamc acid tent-butyl ester (1.04 ~, 4.7
rnrnol) in methylene chioride/DMF (1:1, ~ rnL) was added piperidine (46 uL,
0. 47 ek 3 AN rAGEHVE BER {2 FnbncaBroftfe Rl vridTRG4 T €Ct i ON.  nuxture was
stirred for 72 h at room tenperature and then for 16 h at 4~C. 1|-ieptane
~.va5 added. sldowdhyortioaqgil vé rid-)(\8ay atdedbofegcetylsulfanylmethyl-3-(6-amino-pyridin-
sycar bony) AT NSS! O <R Y LIPS benshmml onlg 8%k £ LLshivlaLplery (069
1- (63t epd rBUk g¥V S ArdpanNe Addeen il GinBerreMbledairbidube MREI0OL @idGkheHrRt hy!
ester 1'~lelLi (6.5 n, 10.4 mnol, 1.6 ivl in diethyl ether) was added

dr opwi s@ikeraoikihatitly compound (9 o135 924073 therblyyirachioride se28 nl) at - 78C under

argon. The. react] m Xt yr s stirred as for. ] lutj on

2-(6-t en’?%ﬁi@@?ﬁ&r@@ for S TR RSO ﬁ%ﬁ E%é%@ﬁ%?gh%ﬂé g et hyl
ester (0.8=177 tm, 249 oMb Dn2icm, THB, ¢ 02rk) 1May . cuided HOr ppwicse1End the
reaction was stirred for 180 mn, at -78C Saturated aqueous NH OH tivas
added dMpli)s@7dNE Phe ni xture was extracted ~Yvith Et OAc. The organic
phase vas washed with saturated aqueous NH-CH and NaCl, dried and
concentrat ed under reduced pressure. Flash chronmatography ~o

(tol uengkEm@eAd, 3:1 ~ 1:6) gave 2-[

és'g grteng( but o>(<))_/ z.i'-tebgvy.vz%m‘nq _I’zl_%l nag, ¥1Ie)[ ﬁthr ID;]O’rnnaI or§ b| \(jma&%gggt?hyl

PCTI SEOUt U083a

(a) (3-Bromo-6-methvl-pvridin-2-vi)-carbamic acid tert-butvl ester

20 5-Bromo-6-methyl-pyridin-2-ylamine (25.0 g, 133.7 mmol) in THF/tert-butanol (1:10, 330
mL) was treated with di-tert-butyl dicarbonate (39.3 g, 180.0 mmol) and DMAP (2.40 g,
19.6 mmol). The reaction mixture was stirred for 4 h at 40°C and concentrated under
reduced pressure. Flash chromatography (methylene chloride) gave (5-bromo-6-methyl-

pyridin-2-vl)-carbamic acid rerr-butyl ester (17.0 g, 44 %).

(b) [5-(tert-Butyl-dimethv!-silanvloxvmethy-6-methvl-pvridin-2-vl]-carbamic acid ter:-

butv] ester
A solution of (5-bromo-6-methyl-pyridin-2-yl)-carbamic acid rert-butyl ester (27.5 ¢, 93.8
mmol), reri-buryl-dimethyl-tributylstannanylmethoxy-silane (43.3 g, 100.2 mmol), and

30 bis(triphenylphosphine)pailadium(II) dichloride (1 00 g, 1.40 mrﬁol) in 1,2-dichloroethane
(350 mL) was stirred at reflux for 48 h. Additional bis(triphenyiphosphine)palladium(II)

cdichloride (1.00 g, 1.40 mmol) was added every 12 h. The mixture was cooled to 0°C and



~-9 (d) ?-~ 1 -!6-!ert-Butoxvcarbonvl am no-pvridin-3-vll- tthI- Q@P 04
acidrnonoethl ester A solution of KOH (1 13.6 ng, 2.0? mmol | t ;U

m.) was ; dopvmsetoasolutlon of PCT/SEQ0/

?-[ 1-(5 u?ox} ~car bonyl am no- pvridin-3-yl)-ethyl]-nal onlrc”c'a(():fJO 34oll et hyl
ester (0.7 ~ 1.8?2 mmol) in nethylene chloride (? nm.) and EtOH (10 nlL) at
OC under argon and the reaction m xture was stirred over night. | vl KOH

(100 nL) was added and the m xture was washed with net hyl ene chloride. The

agueous dpRRRg e e33@E ind) fu Bthdbed pdil Rved i yn@ i aded laqh€dusaydthsxir edred (oo h
Et OAc. The ‘organi ¢ phase was dried and concentrated under reduced pressure
to gi vemiheTbe odeture was stirred vigourously for 60 min and filtered. The organic phase was '

2- (1- (6t ~%er§f{ \g}t} ut oxyc%bé) él ?%])cggcr [\éfg Iésqcliag rSdL}/ce}ie Lol ) PRl H’\r%r“%?ocfaphv

nonoet hyi™
|- (6-t efwtc_-oﬁyt%@ant@@whe’mange,pwuk»dldnmémwl ldﬁi»hc\! Jlmaﬁyly i et gi- gy rediRyl
ester Diethvlamne . ?73 'mmvol ) vas adde sol ution of
?2-[ 15 ( GVHmntbahImt@xy’daf_IMWyﬂsm(h@ “p‘ﬂ %dl n-3-yl)-ethyl]-malonic acid
nonoet hyl ester (423 ng, 1.2 mol) and fornal dehyde (132 ng, 1.626 mmol, 36
%in water) in neth;~lene chloride (2 mL) at 0C ~; under argon. The
m xt ur e(yas. E{S»Idraswrﬂezabl 5 QR8T EFRETIALWI R cO¥ehidadR e BLfesias added and the
sol ution was washed wth water, 1~-aHCO; and brine, dried and concentrated
_under r édududypmeseuve. flymirigs K | 26r o RRLonmapHyas(adsiet en e sELERROf B-03rigave
211 6% [LALexVEan %@@%W%Pa{&hﬂ'.gyr%aaf.b)ylf.fc@s'almém'[a,-ﬁpeé‘yﬁ d gt hy!
?- Acet vu@uj 5a311v1>3731rh¢4; IBTHE- (1 80 niil- ot ¥ Mednbaav anipeoatprerdvelitig3: Wakerbut yri c
acid ethy ester TEA (0.076 nl, 0.5?? mol) was added t% a sol ution of
2- (1- ( 6¥eeprddednrdoly Berdyeng | EECtqd Wl pYPiodPme-3lRA SrEarRyPPFatsATIE &Ei d et hyl
ester (I8 fly.fuldd r%@f!)fi bl @@gﬁt:mn%%ﬂ d% 2y (LD HREHRE, Ungen sar gon.
The m xture was stirred over nigh c was added ~s and fhe
sol ut i ogavwedS- h/yaisdsre,dnmh;t1h6me|th3aH@®;dua2\dl)b¢arhemcohq1®ckrah@rywméﬁt0rat?dd under
reduced _pressure. Flash chronatography (toluene/EtQ ~c, 5:1 --~ 1:1) gave
~slightl$¥/unpure
?-acet yl sul fanyl net hyl - 3- (6-tert-but oxycar bonyl am no-pvridin-3-yl)-butyric
acid ethyl ester (178 _9_1\/0). ~o(g) _ o
0- Acet v{dg gHBz eI REROR RLOC MY acid ethyl ester
TFA (2 + . - W
2-acetyls Hh%cfn\{ﬂ?qogng@ﬁg §g (’6§?g?ﬁﬂtn8g&?%>€?éapb/o%yl %hjr%mﬁgnaafﬁd%d t§/)I )-butyric
acid ets’rwmucesd)fe(ﬁ k(vh?&wg:tb@l G’%Q:tnﬂqjv)ldlm”{yé)t terbhsreachlaor-bup! esterg3A0G 2004
WO 00/ 66547, PCT/ SEOO/, e = vus stirred.for. 6G min
and conbent F BYM tHAsnorutey pPadsi 0 SahrersiiRa St el weny

E: OAC, & rBdmUavBeMARMEEd was then diluted with dichioromethane. The organic phase was
2-acetyl sul fany! net hyl -3-(6 am nopyridin-3-yl}-butyri c acid eth;~l ester

((76 ng*agsdogith waiet HisiedpneicPnesiis Under rede@dopEpsuge -k QS?GH%%Q%EMH le
= Valh,c1 - by BRI, A AEE hWhiSHY, 1 00 TBL B Bark SrofBl ey 1A 65 -

38 %).

25 (2) 2-(6-rert-Butox vearbonvlamino-2-methyl-pyridin-3-vimethvl-malonic acid diethyi

ester
A solution of diethyl malonate (1.21 mL, 7.97 mmol) in DMF (2 mL) was added dropwise
to a suspention of NaH (348 mg, 7.97 mmol, 55 % in mineral oil) in DMF (3mL)at0°C
under argon. The reaction mixture was stirred for 45 min and a solution of (5-bromo-

50  methyl-6-methyl-pyridin-2-yl)-carbamic acid rert-butyl ester (2.0°g, 6.64 mmol) in DMF (5
ml) was added dropwise. The mixture was stirred over night (0°C — 20°C). EtOAC was

added and the solution was washad with water and brine, dried and concentrated under



~ yl)-butyric acid ethyl ester (10=1 ng, 66 % as the TFA salt. (h)

3- (6- Ami no- pyri di n-3-vl | -?-mercapt omet hvl -butyric acid Conc. hydrdchi A6 2004 |
aci d (~ wdgpeees added to _ o _ . PCT/SE00/00834
2-acetyl sul fanyl met hyl - 3- (6-am no-pyridin3-yl)-butyric acid ethyl ester
(1U4 ng, 0.253 nmol) under argon. The rPeaction ~y~as heated io to refl ux
for ~ h and then concentrated under reduced pressure to give a

di astereomeric mxture of the title conpound (61 ng, 92 % as the

hydr ochlredicde sedstire. FHsNYhRn{at@apivit Beprddz@iOsar. 4tiheava) ¢6-di-asteyeoner : v
1.26 (d, 3H), 2.49-2.53 (m 2H), 2.0=1-2.7i (m 1H), ?.95-3.02 I m _1H,6
7.02 (d,caaqpylamigg--pethpiqpyriginggymgthy bymalggicacid §icgnyeqea i81) 2. Bl e 1 S
3- (6- Am no- ?- et hyl - pyri di n- 3-vl ~- 2- ner capt omet hvl -nropi or.ic acid (al
(~-Brono- 6-net hyl - pyridin-2-vl)-carbam c acid tert-butyl ester ao

5- Br ono - §-2ves- ey -Bpydxivd e Ryyingid- bend B 5l-fyrid in B33 .mktimpimal dic IHE/ & m=tbut anol
(1:10, 550 nL) was treated with di-tort-butyl dicarbonate (39.3 g, 150.0 :
mol } ak&EDNI AP (2.40 a, 19.6 mmol). The reaction mixture vas stirred for
=~ h at 40¢, ed er o G res 2ddehd I aphy
(et hyl e e e s o B e 3 <Ol 3%

t ort - butgt-bestxerabbdy@mino-24nddyl-§¥o)din-3-yimethyl)-malonic acid diethyl ester (1.85

[~ ('ert-Butyl -dinmethyvl-silanvl oxvnet hyl) - 6- net hyl - ~;I)_vri di n-2-vl | -carbamc
aci d t et hibvPmedtiaE RELBEYicoR CB%Oﬂ(fi@ié'rlo%- nisttht T BY FEiuAE 928 Py Te%r bani ¢
acid tegl- 2hure o% : | ixture wa ; 5

For t-but o et R P51 S A PEedisd, Tae psars g washed i 950
and 180 biG(andiphenytiphaspdrinne)patd agdarmtduckd greshlher dgeve dn@d2g6-:4+40 nrnol )

ifn 1,2-dichloroethzne (3~0 nll was stirred at reflux for 48 h. Additjonal
bis(tri ﬁm&wfﬂﬁnglﬁfnﬁf‘ea-paﬁﬁifgbr%@r}J-%%Wd?miowi?66 b g eﬁ%ﬂjé%\as
added eygry 12 h. The m xture was cooled to 0"C and 1 6 AU6 X004 vVO
OU 66557 PCT/ S~UU/ 0U83d ~1

(g) 2-(6-rert-Butoxvcarbonvlamino-2-methvl-pvridin-3-vimethvl)-acrvlic acid ethvl ester

s Diethylamine (359 mg, 4.90 mmol) was added dropwise to a solution of 2-(6-rerr-
butoxycarbonylamino-2-methyl-pyridin-3-ylmethyl)-malonic acid monoethyl ester (1.44 g,
4.09 mmol) and formaldehyde (464 mg, 5.72 mumol, 37 % in water) in methylene chloride
(35 mL) at 0°C under argon. The mixture was stirred at room temperature over night,
Merhylene chloride was-added and the solution was washed with Na,COs5 and brine, dried

20 and concentrated under reduced pressure to give 2-(6-ferr-butoxycarbonylamino-2-methyl-

pyridin-3-ylmethyl)-acrylic acid ethyl ester (1.03 g, 79 %).

(h) 2-Acewvlsulfanvimethvl-3-(6-fert-butox vearbonvlamino-2-methvl-pvridin-3-vl)-

propionic acid ethvl ester

25 TEA (0.556 mL, 3.99 mmol) was added to a solution of 2-(6-ters-butoxycarbonylamino-2-
methyi-pyridin-3-ylmethyl)-acrylic acid ethyl ester (1.23 g, 3.84 mumol) in thioacetic acid
(10 mL) at 0 °C under argon. The mixture was stirred at room temperature for 64 h. EtOAc
was added and the solution was washed with Na;COj3 and brine, dried and concentrated
under reduced pressure. Flash chromatography (toluene/EtOAc, 5:1 — 1:1) gave 2-

30 acetylsulfanylmethyl-3-(6-tert-butoxycarbonylamino-2-methyl-pyridin-3-yl)-propionic

acid ethyl ester (1.33 g. 87 %).



di ethyl ether (300 mL) was added fol | owed by saturated aqueous pol&saUGm004
fluoride (100 nlL). The m xture .vas stirred vigourously for 60 mn and

fil tered The_pﬂrganl c phase vas washed with water, dried pgRtkmg@neeatrated
under ré& @é@’br essure. Flash chromat ography (tiled T/ C:~Cl~, 1:99) gave
[5-(ter-t-butyl-dimethyl-silanyio;tymethyl)-6-methyl-pyridin-2vl]-carbanic
acid tert-butyl ester (1~ g, 17 %9. .0 1S (c)

(~- Hvdr oxynet hvl - 6- met hyl -ovri di n-2-vl | -carbam c acid test-butvl ester

Tet rabu/c k 2 BB AHID QR ¥ 108y ofdi B3 6v1 9 2 -hdcdolommin) | -vami@ddeddt o a sol ution of

[ ~-{tertbUtyr-dr met hyl -si I anyl oxynet hyl) - 6- met h i di | ]-carbamc.
aci d t e@babutyiroahbereraciq fmL) +/as 3¢dedt ‘ivtilsqlhyﬁmgghbéqﬂtf’yand stirred at

room tenperature over e , , Gt tracted
with chPHPEYGPeny! ﬁ*ﬂ@om 8‘5&1?% pﬁ/ﬁalsnejv‘(/a)\,\ﬁg);‘) % gﬁ%%ég%%ﬂ??g?édo Egr(lder

r Ed“CEdnﬁr‘iﬁZﬁﬁéé - ATRe GHHQBRLQEMAREY 1 e G O-@imanwhs HEn5)  gave

(5- hydr oxy 6-net hyl - pyridin-2-yl)-carbamic aC|d tert-butyl ester (6.0
g, S Icor@enbrated)mdcr reduced pressure to give the titie compound (39 mg, 76 %) 45 the

~- Br ononet hv| - 2- 1V-bi s~tert-but oxycarbonvl | am nol -pvrim din

Tri pheng}wﬁa@ﬁﬁﬁﬁéﬂ(g 83 g, 37.E moi) and CBra (17.7 ;, X3.5 m.no]) was
added t Y . fﬁy@r XyAR [, 73¢b 961 AesHY) 6.9y (d, dith; 231 (- tiy.bami c
acid teg—t{%b\ggg(l Bgs[\?%% .> & ff? nmol ) |-(n di chl orone: bane (30 nL) at
0C. TheMaotd2GriM+bi xcsre was stirred fer 3 h ~0 at roomtenperature and
.vas then diluted vrirh dichloronmethane. The organi c phase was washed
with water, dried and concentrated under reduced pressure. Flash
chrogmtggg[ag[yo (CH-Cl ~) gave 5-bronomet hyl -2-[:V,:~-bis(te;
-t- buto”‘y‘c‘a_ran‘yl)am noJ -pyrimdin (4,0~ ~1 ~ 8 %) - (e%p

2-(6-te ; 3 AZdapnocr-DHB MR ral oni ¢ acid
di et hyl ester Asolutlon of dlethyl malonate(l 21rrL 797 mrel) in DP/IF
(? nL) was added drop vise to a suspention of NaH (~48 ng, 7.97 mmoi, " %

in mneraly- m;\/)-blbﬂﬁelmg'_utdﬂf‘mbr‘amarﬂmﬁ1 -Sundewpanigahn The reaction. mixture
Lugs stirred for 4~ run and ution of r
net hyI &= Avistrify b -bEgP PRI THRSIRR ( $= b’;rﬁo g’li}gl-:-gergg%t:a?o (k1P rE“z) &%,

% fes QMF vo(ﬁ dm:)z b&éﬂ%@ﬁ@tﬁd@@am 316_56 OTrlﬂﬁlom 2HUD B ARLE3 .60 ic Led over
nlgh (ocC c ~~vas added and the solution was was

~~vat er rran@l) b?neneaadm raick LA dv a6 GFlE eTAT BiEBLC REFU T BVBTHY)" 6‘§§SGIOF>C‘3“" Teé 6 AUG
2004| ;D C& Eorgcliuoc%g%éx}esrsgrg U'?l%:d reR{dGE s eoanﬂtﬁég bV QAR QUs RBYh {ReRavd e~ Et OAC.
?-(6-tORt4 ?Ht@ggymﬁg@mlqam tRQ-M-HEL. Mk spyariodivas 3xyrhered My ih) diglosinethars. d

di et hyl 1. 87 /4 ~'c %{?f - e spended in

2-(6- taﬁtlefBe@%R%PBHﬁ@Pé‘ﬁﬁfﬁB Ut HSEepy 1Y SRS B AV P T PRAT Onile aci d

m)nozg'\t hxgxﬁ%tﬁﬁ filtered to vield 2-[N,.N-bis(rert-butoxycarbonyl )arnmo]—.;—bromopyrl*mdm

(15.0 g, 77 %).

(b) 2-[N.N-bis(terr-Butoxvcarbonvl\amino]-5—(rert—butvl—dimethvl—si]anvloxvmet‘nvl)-

pvrimidin

25 A solution of 2-{ N, N-bis(ter:- -butoxycarbonyl)amino]-5-bromopyrimidin (16.0 g,45.0
mmol), rert-butyl-dimethyl-tributylstannanylmethoxy-silane (20.5 g, 47.1 mmol), and
bis(triphenylphosphine)palladium(ﬂ) dichloride (1.00 g, 1.40 mmol) in 1,2-dichloroethane
(50 mL) was stirred at reflux overnight. Additional bis(triphenylphosphine)palladium(1)
dichloride (1.00 g, 1.40 mmol) was added and the solution was refluxed for 8 h. The

30 mixture was cooled to 0°C and diethyl ether (200.mL) was added followed by saturated

aqueous potassium fluoride (30 mL). The mixture was stirred vigourously for 60 min and

filtered. The organic phase was washed with water, dried and concentrated under reduced



A solution of KOH (300 rng, 5.35 rnmdl) in EtOH (? nL) was added tq@ AUG 2004
sol ution of

2-(6terts, car bonyl am no- 2- et hyl - pyri di n- 3-yl et hyl ) - m; Le,acld

di et hyl ‘é?tb@r%)ﬁ(%’l’. 85 j, 4.86 mol) in EtOH methyl ene chiori gg&f’gl?@‘;‘)%g?ﬁ m)

at 0C. The mxture was stirred for 40 hdat room tenperature-and Et0?.c was
added. The m xture was washed with 0.5 Mio HC1 and brine, dried and
concentrated under i-educed pressure to give crude

2- (6- t e préfuteo¥yGarchemyhias iphy OMEORICHYIC RYFIdi dav3 2yl IRtk -r-nBl oni ¢ aci d
nonoet hyl ester (1.45 f (~) _ e

2- ( 6- t oPUIBYEB50RE A BBHA ! am /AT RU e imAth v i nx 3mp bt byl hidae (403 ¢ Bici d

ethyl ester is Diethylamne (359 m-, 4.90 mmol) was added dropwi se to a

sol utiof°of 2-(6-tert

but oxycar bonyl am no- 2- met hyl - pyri di n- 3-yl net hyl ) - mal oni ¢ aci d nonoet hyl

ester (l1.-;-~~, 4.09 mol) and fornal dehyde (464 m~, 5.72 nrnel, 37 70 in
wat er) (9 2V bishereBloxvepsbo®A) aminohd-tyGranterth drmammidiine ni xt ure was
stirred.at_roomtenperature, over, ni . Met hyl e hl ori de va ed and
the sol tei"S(ﬂu FWB@W&BEW?W %lli%alé)%]'éﬁan i‘%é,agg?‘?éoda i%”%ﬁrﬂoé%'z’g%ﬂrat ed
under r ggeeds RHRSSHESh IRNAhYES 2rd-Bbt§NHRAE PXsilanylox ymethyl)-pyrimidi 0

/ car bonylg‘gm no- Z-ﬁgl%?ri di }r?-%-'yl. met'?hyl ) - agryl i (}:/ agi d e% %W lrélst”ér(l(%cl). 03
g, 79 %g 2¢A)ymmol) in THF (I00 mL) and stirred at room temperature overnight. Water was

2-?. cet I vl-3-(6-1ert- vca vl am no- ?2- met hyl,- pyri di n- 3- vl
) or opi o\é%j%e%a%:rﬁg%gﬁé@cgggéé&%i&f&lﬁﬁégé% ‘ &B?gég.@‘é“ naSF}W‘qﬁ/adlsgéégﬁgéd to a

sol uti oBomdentrated under reduced pressure. Flash chromatography (MeOH/CH,Cl,, 2.5:77.5)
2-(6-tert-buto %%ar,bongl am no- ?net hyi 1%}pgri di n-3-yl nmet hyl) - acr%/I ic_acid

et hyl e&R¥ 2. %81y er3bEax ynbpnylainel-srdyetaxymgeh d-RyronidhL - &t 2 05T %inder
arson. The m;.ture vvas stirred at roomtenperature for 64 h. Et OAc was
added and the solution was washed with |I~"a; C03 and brine, dried and
concent (@tedr et -8 pex vEbraghvizdmowdipegragiy (t ol uene/ Et 0 "~c,
5:1 -=~_1.: 1) have. 2 3q —-

acetyl SEFLPBT"\’V%] H%‘Esﬁ§1f‘?é§(’é-gtféPt PR B 18arg 8- Smmathyes aAeAdP A- 3- yI ) -
pr opi onk&1ua6h df et iy V-Est@t-buloxycdrb@ny B #bI-5-Hy dro By el y LOPAmMP (POH 66~~ 7 s
PCT/ S EOQ O0S34 ' -

9.83 mmol) in dichloromethane (30 mL) at 0°C. The reaction mixture was stirred for 1 h

and was then diluted with dichloromethane. The organic phase was washed with water,
dried and concentrated under reduced pressure. Flash chromatography (CH,Cl) gave 3-

bromomethyl-2-[/V, N-bis(tert-butoxycarbonyljamino]-pyrimidin (2.55 g, 67 %)..

(2) 2-(2-[N.N-bis(tert-Butox vearbonvlaminol-pyrimidin-3-vimethvh-malonic acid diethyl

ester
A solution of diethyl malonate (0.704 mL, 4.64 mmol) in DMF (2 mL) was added
dropwise to a suspention of NaH (200 mg, 4.64 mmol, 55 % in mineral oil) in DMF (4
25 mlL) at 0 °C under argon. The reaction mixture was stirred for 30 min and a solution of 5-
bromomcthyl-2-[N_.N-bis(rerr-butoxycarbonyl)amino]—pyrimidin (1.5 g, 3.86 mmol) in
DMF (4 mL) was added dropwise. The mixture was stirred at room temperature for 3 h,
EtOAc was added and the solution was washed with water and brine, dried and
concentrated under reduced pressure. Flash chromatography (heprane/EtOAc, 3:2) gave 2-
50 (2-[NV,N-bis(rert-butoxycarbonyl)amino]-pyrimidin-5-ylmethyl)-malonic acid diethyl ester

(0.87'g, 40 %).



(i) 3-(6-.anino-2-methyl-DVridin-3-vll-2-nercaptomethvl - Drooi oni ¢ fdj AUG 2004
Conc. hydrochloric acid (2 nL) was added to

2- acety&&y&m%nyjnethyl 3-(6-!er!butoxycarbonyl am no- ?- met ~ytr/pygolddkiy 3-yl }-
propi oni'c aci d ethyl ester (77 m-, 0. 19 mol} under argon. The reaction

was heated to ret7ux for 110 nmin and was then concentrated under reduced
pressure to give the title conmpound (39 ng, 76 ~0) as the hydrochl oride
salt.. ~I-1 NVIR (~00 MHz, DSO): b 2.49 (s, 3H), 2.73-2.92 (m ~H), 6.81

(d, 1H)(, £) Z-(7E M dbisk k) oﬂ@x(ch)’b&&? Yoo k) vri md Bﬁaﬂfpicfh\]@ma?erf?c acid

cet vl sul f anyT met hvi - 3- ( 2- am no- pvrimdin-~-vl;-propionic acid etl--yl ester

(a) 7?-(iNnhe dfihgl(asear! - But oxy~ar bonyl | ar ni nol - 5- brom)pvrl rnidin

2-Arr~i no-~b d 9 , Lo(1:1,
Lo Roa R RAHARAR oB P [ B Bl sojdinanel, (o1,
and 2/ (v35i9Qe 8-t uddkvEaibny 1) @hno ] -BRE nfi €@c -y e iy WiHLlOn\wasid gk th vaéstaﬂbl ent

tenpera ure over ni ght and concentrated under reduced pressure. The residue
tivas p@riQ g lo'hbchrb@lb WE@H@P%hY‘G%H@PH&ﬁé— And? wet)et OardT pHmivesreaniust ed to
4 with 1. M hsol n.v [J.ed and
concent F4t% gomﬁﬁél‘ra%f geprf'ué@éﬁr?a(k{%E%q‘s\%gwd dllh%%%%?gtﬁ%%%g&%l n ao
hexane @Rdfdt Sidestided dedﬂhrﬂi concentrated under reduced pressure to give 2-(2-[NV./V-
2-[ 1V, 1 V-bi s(lerl-butox car bonyl)am no] -: ~-bromopyrimdin (15.0 g, 77_9%.

(b) ~ (Wig(rerr-byfoxycarbpn HHOeE-RYBERYC 2oy HRethyh-malonic acid monoethy! ester (0.67
©.01-6- ('%[?t ?ut ~~| -di met hvl - si | anvl oxvmet hvl )p_vrim din ~s A sol ution of
2 [1V, 1 %-%i Sltert- but oxycar bonyl ) am no] - 5- bronmopyrimdin (16.0 g, 4~.0
mmlg, tert-butyl-dinethyl-tributylstannanyl nethoxy-silane (20 - g, 47.1
mol ), and bi s(tr| phen)()] . (1.00 1.40
ol ) i 68 23t /rhisess O R ' ; f
Addi tional. bi s(trl phenyl phosphl ne) pal | adi ung( | I ) d| chI ori de (1.00 g, 1 40
nmol ) was added and the sol ution tivas refluxed for 8 h. The so m xture was
cool ed beuCane @ Buhyl. b6hermpRoosrdliedapadsie@ 2 SR Gweld b%/[/%é{-ur at ed

aqueous $sium flLuoride T r r by for

60 min %&g@e’fl I“fOeTyéarboﬁléarBﬁné%\HP' i gsgg{/\rig;’s[émg rﬁdgg% at%Ld i ﬁ getM/ : r| egélgnd

congent ¢ at £dolinsl@bnd ﬁﬁﬂﬁeﬁhyde 6l GQUggZBO‘ﬂnmur 07 GOADBBrate?) Eﬁécﬁ&@@e 0bid3ide

pr essure. Flash chr onst ogra leOH CH=C1,, 1:99) wave 2- J ;
- bi S( t(éPtIB]Hl @@&PB@WW; pfrlpg I‘le Yrg was stirred ‘at room té€mperature over night.

-t-btite ?b}{?gﬁ;{gd Sld tﬂ9¥ 18%¥ agy\is)s,hﬂyﬁvﬁ*W\gdth L1 205 an PSR Hried b&d

2- (N v t ef f - But oxvcar bonv ) am nol - ~- hvdr oxvmet hvl - oyri m di n

Tetr abutqdcammnm umiirlra@:qedl@re(swrﬂo gjves8uée MtV Mdss(gdabdoxpeaabgvlut i on of

2-[. .-

| ~' bi s(‘trB‘rntO]ﬁGlf BRSO BRI A RO 28 S8V 55t TP b Ret BYI - si 1 anyl oxymet hyl ) -

pyrigridin (10.0

(h) 2-Acervlsulfanvimethvl-3-(2-[N.N-bis(reri-butoxvcarbonvhamino]-pvrimidin-5-vl)-

propionic acid ethvl ester

TEA (0.189 mL, 1.35 mmol) was added to a solution of 2-(2-[N, N-bis(rert-
‘butoxycarbonyl)amino]-pyrimidin-5-ylmethyl)-acrylic acid ethyl ester (0.53 g, 1.30 mmol)

s in thioacetic acid (13 mL) at 0°C under argon. The mixture was stirred at room temperature
for 40 h. EtOAc was added and the solution was washed with Na,CO3 and brine, dried and
concentrated under reduced pressure. Flash chromatography (heptane/EtOAc, 5:1 — 1:1)
gave 2-acety15ulfanylmethy1—3—('2-[./\/’,1‘~"—bis(ter1—butoxycarbonyl)amino]—pyrimidin—S-yl)-
propionic acid ethyl ester(0.56 g, 8% %).

30



g, 24.3 nmmol) in THE (100 m.} and stirred at room tenperature overdighiuc 2004

Wat er was added and the product extracted with chloroform The organic

phase was dried and io concentrated under reduced pressure. Flash A

chr omat og¥ QPR 6¢37v1eOH CH~C1~, 2.5:77.5) gave PCT/SE00/00834

2-[N, N -bi s(tert-butoxycarbonyl )am no] - §ghydroxynet hyl -pyrimdin (4.20 ~ ,

53 %. (d)

5-Bromonet hyl -?-f:ti~tti'-bis(tert-Butoxvcarbonvl)arninol-ovrindin

Tr1phenyl AhospDY RS, ofy flk i 30 4% A0 B i RS ¥Phicpidate 28 Sin 58, M) Vs

2- [ N, i V- birsy ties thE Prhoxdeeandany|ukidfion ol-a & Ay AF o yaethy b= pY M Mot (rer(-3. 20 g,

9.83 mml) in dichloromethane (30 nL) at OC. The reaction mxture was

stirred fogroxycarbgnplemved-pynanddti-ubedomionis agittihpr swetBaheg, THé omgénine

hase tiva shed wi.th water,.dried and concentr.ated under reduce

Br essur ;\fn%lil)\(l@g%cglﬁwgﬁéltaﬁépﬁye(%gﬁag)as ﬁ&ggﬁ??@r 1a.’b mmuan. c.on.centyate under

g@}nronprneécgwkd rdsBBiopletiaE tivbUbRPoNEAITOME )RdNad tRYIFAkELN (2.55 g, 67
.. 20 (e

2-(2-(N. l(\HbiJPsIﬁ EY00-Midzo Vg @i oAV A2 3D 2 8V (s Mk 2-830-500 [ medHy3-06-8r2al oni ¢

acid diethv]. ester A_saqlutiaon diethyl malor,ate (-0.704 nL, 4.64 nrnol)
in DVF (%mn%{)’véa& é‘ﬂ&i’gf g‘ﬁdﬁ%ﬁ’bto a suspension of NaH (200 ny, =x.64
nmol, " %¢pomaendlpil) in DM (4 ~ nL) at 0 C under argon. The reaction
m xture was stirred for 30 mn and a solution of ~brononethyl-2-[ NtV

bi s(tert-butoxycarbony'])am no]-pyrimdin (1,5 g, 3.86 nmol) in DVF (4 nl)
was aéjde%xgro%w)ose. The m:~ture was stirred at roomtenperature for 3 h.
Et0Ad° was®5d8&d=and the sol ution was washed with tivater and brine, dried
and concenbraneth-ynden-I-eghe ed) Brassuse-bud@skighr omat ogr aphy

(heptane/ L-t QAc, 3:2) have ?~o0 :
(?-[:V,Nbis(tert-butoxycarbonyl}am no]-pyrimdin-S-ylnmethyl)-nmalonic acid

Ei_l_ Et h}/l[ i ?:}?FSQ 6 rie]rt-gut%j(@é’-"'bm%nm QN YQT)’?\Z)-E)Q_élC/ﬂ’ﬁ}:KIQIL}J Q8R4 1o bblon acid

-~

aci d nonegvhadierester A solution of KOH (106 ng, 1.88 mmol) in EtOH (? nl)

was added to a solutiqn of 2-(?[[V, . g = : .

B B o0 e R R BER | L HOPpgHRSRRLRH. 223 MR DML 86 d

di ethyl e&de@ririgHyPpSptiondacéchrdhd 1) ¢ 128 gt QMR iy Lemee ehbabh B8xfure whs 12
mL) at OC. The mixture was stirred Tor 16 h at room tenperature and Et OAc

was addedt!oWdetonduxtaup € Cvias 0 ies Aedhewrdahti@n & abkiEl (@nktobroinmeel; yieryirelin-amd)-
concentrat ed under reduced pr gssure to give . .

?-(2-[N ?%?@{Ct g ieélj?‘b‘)‘(&/%%?ftfaﬁw'I-an%srfBT”-OﬁM‘iOn‘ijc"I‘i”H-‘b—e- AR h-f el éhi ¢ aci d
monoet vy &1 frrobf Brhiperan®® £39 16 h. The reaction was quenched with the slow addition of

20 saturated aqueous ammonium chloride (70 mL). The mixture was extracted with EtOAc,
( washed with brine and dried. The crude product was purified by column chromartography
(CH:Cl/EtOAc, 1:0 — 1:1 — 0:1) to give 3-(6-tert-butoxycarbonylamino-pyridin-3-yl)-2-

(diethoxy-phosphoryl)-propionic acid ethyl ester (5.1 g, 50%).

25 (b) 2-(6-ter-Butoxvcarbonvlamino-pvridin-3-vimethyh-but-2-enoic acid ethvl ester
Toa suépension of NaH (278.8 mg, 60% in miheral oil, 6.97 mmol) in THF (25 mlL) at
0°C was added a solution of 3-(_6—tert-bu[oxycarbonylamino—pyridin-B-yl)-2—(diethoxy-
phosphoryl)-propionic acid ethyl ester (2.5 g, 5.81 mmol) in THF (30 mL). The reaction
mixture was allowed to stir at 0°C for 1 h. To the reaction was added acetaldehyde (5312

30  mg. 11.6 mmol) dropwise at 0°C. The reaction mixture was allowed to warm to room

temperature and then sur for 16 h. Acetaldehyde (2.0 g) was added to the reaction vessel



(~) 16 AUG 2004
2-(2-flv' 1~~-bis(te,-t-butoxvcarboriyl)am nol -ovrimdin-5-ylnmethvl)-acrylic
aci d et Ry}, @gﬁt t D echyl am ne (0.124 ni, 1.69 mmwol) was adgedsdippwise to a
sol uti on oP ?

. Nbi s(ter~-but oxycar bonyl ) am no] - pyri mdi n-~-yl met hyl ) - mal oni ¢ acid

m)noet hvl ester (O 0? i; ~, 1.41 mmol) and forml dehyde (160 m, 2.0 nmol,
37 ~0 in water) in net hyI ene chloride (15 nmL) at U C under argon. The

m Xt ur e gpMage Shtddesi; ahrcr‘DMIILﬂmMabatiuﬁefo@\?rerrem’ﬁecdm.e fEt @Acddiasnadded and

t he solution was washed with water, Nat=i CO3 and 'urine, dried and

concent riaeagiivderasredneed pile deus ewigd giope s yaEe D aquEopEmmonium

I"f-bis rt-by yC N A ZE--Y A Yl et hyl
ester SChE eI YRR ST0ek N B.fiER0zeY LBt BEEY Mo

- ACG*‘V'afﬁﬂéH aﬂvdmn&t freliod: TR= Ehye foroducbival berifieduy axluear doomblographiynol - ovrim

idin-~vllprobDionic acid ethyl ester TEA (0.189 ni, 1.35 mpl ? was added to
a sofut i(BHOdE/hexgre, [Byio g give ethyl 2-(6-tert-butoxycarbonylamino-pyridin-3-ylmethyl)-but-

- V- bi s(rertbut xxaer %/Qm”}[ fp}’/(gquggs III] 056§L7r5et hyl)-acrylic acid ethyl

est er ( hi'daceti'c (13 m.) at OC under argon.
The mxture vvas stirred at roomterrperature for 40 h. Et OAc was added and
t he solution was washed with Na~C03 and bri ne, dr| ed ar.d concentrat ed
under r éeubédeivdianylel-(ErHERLOXNEHRARES dwlaeerhvl; hyl
Gave

2- acetyl—sm[f anyl methyl -3-(?-[.~",1" Y-bl S(!e!"!-bLIl Oxvcar bonyl ) aruno] - pyrim
i di Ny 5- yito) Prodpizaniacida et dnlet yayde aeseeE@G 865 g, 1488 Wmoband &byl AUGLE004 WO

00/ 6657 PCT/ SEQ0/ 001334 56 o acid et o

2-, ~cet PRRIVFHROTHATHRA- P&flf&lé L R PRI A §Il 8FIRPE e BEWRYY

est er TEA cfog-n n]‘i'gre} Tﬂgg@‘ilu'bﬁ) r‘ﬁxﬁﬂl Utak O at 40 - 45°C for 7 days (additional

2-acet yl'sul f anyl net -3-(2-] ~' -bi s(rerl but oxycarbonyl)an no]-pyrimdin
-~ yl) - phiopicedd mcxa(;l d reIL)rwha erto (x2Bagrepn @ideremyely) tmdanst-Nylkeepastionl or i de

1.5 nL Th t t df d 5
'ﬁeduced)”b‘r‘é'égt’r’:‘*g%g%ll -G BohE AT BB ET TS 3 e O o80T HE TRA cal ¢,
~H N'SVR (35%1Mﬁ@er% )éra(t‘Qi 1v2aa)gec( %wtﬂ%lﬂ% N82{2%53 (bsme:ﬁh{)l driéd. 8ﬂre?co(ﬁ€b116dn 3H),

' g, . S,

orwamc lavers were concentrated under reduced pressure. The crude was purified

1:1)

subsequently by three chromatography columns (CH,Cl,, EtOAc/hexane, 1:5 and
acetone/hexane, 1:8) o afford 3-acetvisulfanyl-2-(6-tert-butoxycarbonylamino-pyridin-3-
ylmethyl)-butyric acid ethy! ester as a diastereometric mixtre (780 mg. 68%).

20 The diastereomeric mixture was separated using preparative chiral chromatography
according to the procedure described below to give the four isomers 3-acetylsulfanyl-2-(6-
rert-butoxycarbonylamino-pyridin-3-ylmethyl)-butyric acid ethyl ester/A, 3-acetylsulfanyl-
2-(6-tert-butoxycarbonylamino-pyridin-3-ylmethyl)-butyric acid ethyl ester/B,
3-acetylsulfanyl-2-(6-teri-butoxycarbonylamino-pyridin-3-yimethyl)-butyric acid ethyl

25 ester/C and 3-acetylsulfzmyl—2—(6-{ez'r-butoxycarbonylamino~pyridin-3—y1methyl)—buryric

acid ethy! ester/D.

3-Acetvisulfanvl-2-(6-rert-butoxvcarbonvlamino-pvridin-3-vimethvl-butvric acid ethvl

ester /D
50 3-Acetylsulfanyl-2-(6-rert-butoxycarbonylamino-pyridin-3-ylmethyl)-butyric acid ethy!
ester/D was separated from a mixture of 3-acetylsulfanyl-2-(6-rert-butoxycarbonylamino-

pyridin-3-ylmethyl)-butyric acid ethyl ester/A, 3-acetylsulfanyl-2-(6-cert-



NIS (+) 284 (M+l). io Exanple 20 16 AUG 2004
2-(6- Am no-~vridin-3-vlmethvl)-3-nercaoto-butyric acid (=)

3-(6-tet yBhatesyc: rbonvl am no-ovri di n-3-vl)-2-(di et hoxv-oh 00i 0
nic acid ethyl ester is To a suspension_of 1VaH (,1.17 g, 68%@%6%08?%

oil, 29.3 mml) in DVF (70 nL.) was added triethy( phosphonoacetate (5. 01

g, 26.82 nmmol ) at 0C. The reaction m xture was allo~ved to stir at 0 C for
0.5 h. To the reaction was added (~-brononethyl-pyridin-2-yl)carbamc acid
t,ert- bubwtbmslreonﬂimﬁhcgpwﬁﬂn38vltm:dqll) badyri0Gcidredh flheter Gt bty 1 fulfanGLur € was

stlrred %t roomtegg)grature for 16_h. The reaction was quenched W|th t he
sl ow addiorfegpd Xy a@UFfat“@cPfétﬂﬁ%ddéH&mwnb%m eRFigrard gm0/ Grad, 3-Teveyl-

d _
L S DRy R 8 B DI

-3- ~60 1)a tioraG«ieO) columnle uting with rsogexang acTtomtnlg 150ﬁropyl c.lhcoho hdxetnlyl amine

ten to rho am no ridin- i et hox osphor r opi oni
c <(';10| 5d 6({9 (bj 2) % b) E% anang@ggé): £XCESS ¥>)99C/(c as measur)éd%vH LC u)s/m)c ap P
2-(6-ter X n an aci d et hyl
ester Té§g%§%§33%§?%ﬂgg¥hﬁﬂlQQEY hgg&Q g%ég% ?ﬁnﬁ¥nera% 0|] 88997 rnmol) in
THE (25 rrL) at 0C was added a sol ution of 3-(6-tent-butoxycarbonylan no-p;
[ ridin- ) proplonlc aC|d ethyl ester (2.5 g, 5.81
mol ) i - 7 3N 2 dinviq¥ marh Pibatys asid ethw  0C
for 1 es@gAghe reactlon was added acetaldehyde (513 ~0 :ng, 11.6 rn.rnol)
drop vise at 0C. The reaction m xture was allowed to warn. to room
t enper atJuAeeraim!llltaheh”é@wr!-balroxl&rhon\Ametr@miehmdé ;( Zhebh yt)-buasicaditedh§lo t he
reaction ve§§ 2004 bVO 00/ 66~~7 ~CT,~SE00/ 00834 57 and t he

gester/

1 fi
reacti ofi°Th fctar ée}?/%%te% OB B 15T es % 2 Y P vt kB e At R X YBFD R [aspiapt i onal

16 h. Bhedrreacﬁlmmwmmguelﬁat&q/l\esztemt @%c@tlvgﬂllfﬁ‘#@'-ﬂ(QJ?ez@jbu%t/Eﬁr%réﬁl
agueous amonium chloride (0 rnL). The nmixtlUre vas extracted Wwth QAc,

washed RHRC By FE-AndmaryBpuwyic aie sihdl esier/B podid-asendufanyFRd6deude product
was pur DIE g 1. X 8 et hyl

2- (b- teIPPlog(gtc %‘i@%gh ony| 2619‘@ 89’5@3@(?@5 ‘#ﬂﬁﬁ St ?Eh’ég%%%e’t hyl

est ef asolnm ﬁdtuulne vofh issimxens 1{ptodang): d€0d)amibe (€9; 2: 0.1). The enantiomeric

~- Acet vl sul fany b tert bililé ﬁpcf.cébon yl am no- ~Vri di n-3- yl met hyl ") - butyrlc
aci d et RYT"* é‘s‘tse? é IR 6F ¢ Ctoa:| a(cflrﬂlpﬁ{)ojmé?]émddﬁléd“ﬂv“hl ~ (1.

j - 1=x. &orBRdre: @Anst ByHhyl amine (99; 1; 0.3).

?- (6-tertbut oxycar bonyl ami no- pyri di n 3-yl net hyl ) - but - 2-enoi ¢ acid et hyl
ester (920 ma, 2.9 mml) at roomtenperature. The reaction mxture W as
stirreds a&cﬁ@hulr rIE’\;l-%- @fe;-f?bﬂgy\fscagb%qgla%jog-%l t hj‘ Ol{ ag tv )Eb&%da m‘} Was
added t o € ruc . W 5
cooked Q@_rr@omtenperature and there diluted with EtOAc (50 rnL). The is

or gani c, Iaé/er V\ﬁ ﬁe)p@r Legﬁ)hed with sat. NaHCO3, brine and dried. The
conbi ned ~GHBaE &Y M CATRO8 RIATH P By Tifidet-Y HBEIY Db Py 8% a0 6t yihe
crude vegepBnidd @ am&@mumwee 1h it52): and3=C ~,

Et OAc/ 1t exane, :g~ and acetone hZf(élnEe[?Equlr)m @%?BE%&QQHUW

3- acet yP¥ufifahylmethyh-bueyric-asid @ﬂylc%m&ydcahtacmvpp f&myldi-né-fﬂt butoxy-

carbonylamino-pyridin-3-ylmethyl)-butyric acid ethyl ester/C on a chiralcel AS column

33 eluting with hexane: ethanol: diethyl amine (99: 1: 0.5). The enantiomeric excess was
> 99% as measured by HPLC using a chiralpak AS column eluting with isohexane:

ethanol:diethyl amine (99; 1; 0.5).

3-Acetvlsulfanv]-2-(6-rert-butox vearbonvlamino-ovridin-3-vimethvD-butvric acid ethyl

0 ester/C
3—Acetylsulfanyl-Z-(6—!err-butoxyca.rbonylamino-pyridin-3-ylme_thyl)-butyric acid ethyl

ester/C was separated from a mixture of 3-acetylsulfanvl-2-(6-rert-butox ycarbonylamino-



yl methyl)-butyric acid ethyl ester as a diastereonetr.ic mixture (78 M6 2004
08 i'0). ~o0 The diastereoneric m xture was separated using preparative
chiral chpepeéagraphy according to the procedure descri bedchgkodMszo eive
the four isomers 3-acetylsulfat; -

y] - 2- (6tert-but oxycarbonyl am no- pyri di- 3-ylnmethyl)-butyric acid ethyl
ester/ A

3-acetyl su! fanyl 2- (b-tef-t-butoxycarbonyl am no-pyridi n-3-yl nethyl)-butyric
aci d et hyflidiest-gimhaByyl)-butyric acid ethyl ester/B and 3-acetyisulfanyl-2-(6-rer:-

e R STt P PRSI B T AR iR S Y LARBRY Asutyri e
3-acet yhﬁP}nfnacrl‘l}/t}lﬁo?v‘vﬁl@héﬁ%:‘&H&MY@@H@DHWMQ@W YK, ditR-c3aylismERY kXt yric
acid ethyl ester/D, 3-acetvlsulfanvi-~-1Db-text-butoxycarbonyl am no=pvridir-
~- vl . metvhy BT 9buag yerwrachdHeLRwsingsteraipak @S column eluting with 1sohexane:

3-Acetyl sul fa -?-(b-tent- oxycar bor.y!am no-pyridin-3-yl nethyl)-butyric
aci & et FF{}F“OIéQ%/‘EYIIZIﬁg%g&) épggi{t ed froma mixture of
3-acetylsia]fatlyl-?-(b-tert-butoxvcarbonv']am nopyridin-
~-ylmethyl)-butyric ~;cid ethyl ester/A 3-acct-ylsulfanyl-2-(b-te~r 1 6
AUG X004!) \Agitaaite-o7riRGHE SEROIIB I SRertap@-butyric acid /A

but oxycar bonyl ami no- pyri.din- 3-yl nethyl j-butyric acid. ethyl _est N
3 acet yhsaran. e Bt SR At bonre R BT 2 PRy e yr i o
aci d et fiyh e@st 84tbfaamg; 0.11 mmol) in concentrated HCI (2 mL) was refluxed under
3-ac~tyl sul fanyl - 2- (5-t e~t - but oxycar bonyl am no-pyridi n- ~-yl methyl)-butyric
acé;i o et trgbn st ehgud. Bhe waethinraixdels W dbivwatioglogt iong o empetature and
i sohexane: acet.onitrile: | L ol 2 die am 99 2 5; 0.~
01y e SRR bt Bl S ORARY Lo BirGERG) s MRS AR T g o
chi r al pajdr&dhieatiaisan. el uting ~. vith i sohexane: ethanol: diethyl am ne (99;

1; 0.5). - , nm A

3- Acet vIEEDIMBAGPQ DIHB PaOgr§ T8A{&x ar ontt & mo2d Uk it nd-23 3 et Rvi Mlbut yri ¢
acid ethyl, gsterfA,iq , 21y, 1.47 (d 3H

3- Acet yl 'Zu”l"f gnng-z(@-?gr(rtn-’ bﬁ%’olecgar’tfor?yl am no-pyridin-3-ylnethyl)-butyric
aci ¢ ethgl+e312(V+8.vas separated froma m xture of

3-acet ytsul fanyl -2-(6-tert-but oxycarbonyl am nopyri di n-3-yl net hyl)-butyric
acid ethyl ester/A

3- acet yl$ bl b ayl n2o B 4-8 Ll mb b OXY-eadr bo Wuar iyl | di n- 3-yl net hyl ) - butyric
acid ethyl esterB and , . )

3- acet yhsaltigayaf- Daqeyls fanbliR SRy ATIERIICATROR G LY R P YRS B YIARE RV PlEigr i ¢
.acid et e gh €hn Qndeie SRUUMR @ 4 ) NGs Wi lked under

i sohexa"{rlc)écj:i Ft%%? %%ea/r/]%f%?e@ﬁ?ﬁﬁg%’ rlﬁa (n9§; [r’\; 0. 1)@ Th?a e?]anti Srreurni 8 excess
vasa> 98%msomeraur Bk dayctHRLIG xusk vgesaliolwiadab pakl @rocwl wmpesliutiang wi t h

i sohexane: ethanol; diethyl amne (99; 1. 0.~). . .

3- .~ ceAPFEHf HEthyPBITB TP ESHiT &%%Fb%”nv %%fﬁa@ GUFCamRO2eS Athy 1 ) - but yr i
¢ aci d gfdhylnisiester /B _ o _

3- Acetyl'sul fanyl - 2- (o-tert - but oxycarbonyl am no- pyridin-3-yl methyl)-butyric
aci d et HyNMBH(¢eBMids Da@pay aBedd.f 7 Infsxtld).€ . ©Ff (d, 1H), 3.25-3.33 (m, 1H),

3- t | _f - 2-(ci st - but | ami no.
oy i IS KB RS- Bck e Bt o Sy et er B and
3- aget ylsulf amyfvi21 Y 6- t ent - but oxy

() 2-(6-Amino-pvridin-3-vimethvl)-3-mercapto-butyric acid/C

A solution of 3-acetylsulfanyl-2-(6-rert-butoxycarbonylamino-pyridin-3-ylmethyl)-butyric
acid ethyl ester/C (9 mg: 0.02 mmol) in concentrated HCL (0.5 mL) was refluxed under

30 argon for 1 hour. The reaction mixture was allowed to cool to room temperature and
concentrated under reduced pressure to afford 6.4 mg of the title compound as the

hydrochloride salt.



car bonyl am no-pyridin-3-yl nmethyl)-butyric acid ethyl ester/C on a f%l%ﬂgcgmh
AS colum ~~ eluting with hexane: ethanol: diethyl amne (99: 1: .
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acid et hyH strerOCMHS, Bepatdt. 88715 @m EH ni7xdunbe sofH). 7.0 (d, 1K), 3.16-3.28 (m
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by HPLC u5|no a chiraipak AS col um eIutlng W th i sohexane: ethanol:diethyl
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ric aci dagtikrytlyl est#C/(An({E= 0S0Tm@md) i dona®mbdied HCIOMESRIINAY &= iided (hdet) Was
re:luxed under .o argon for 1 hour. The reaction m xture was alJowed to
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i, "oy B EART 0 S S R A S (' am,

3. 1-% 2 fodotbricauale—2.9 (rr., 2K, 1.47 (d 3M). i MS(+) 227 (ivi+1). ao
| 2-(6; A -yl pet h - T
(el 2-(6rNR- RYS }\/IdI-IIan o BBtV ol o THTRY S8R 05 By VE G4 ackd o B35 g (m,

1H), 2.96-3.04 (m, 1H), 2.76-2.86 (m, 2H), 1.47 (d, 3H).
MS(+) 227 (M+1).

15 Example 21

6-Amino-pvridin-3-vimethvl)-3-mercapto-pentanoic acid

(a) 2-(6-tert-Butoxvearbonviamino-pyridin-3-vimethvD-nent-2-enoic acid ethy! ester

To a solution of NaH (290.5 mg, 60% in mineral oil, 7.5 mmol) in THF (25 mL) at 0°C

20 was added a solution of 3-(6-tert-butoxycarbonylamino-pyridin-3-yl)-2-(diethoxy-
phosphoryl)-propionic acid ethyl ester (2.5 g, 5.81 mmol) in THF (30 mL). The reaction
mixture was allowed to stir at 0°C for 1 h. To the reaction was added propionaldehyde
(725 mg, 12.5 mmol) dropwise at 0°C. The reaction mixture was allowed to stir at room
temperature for 16 h. Propionaldehyde (2.5 g) was added and the mixture was stirred at

25 roomn temperature for an additional 16 h. The reaction was quenched with the slow addition
of saturated aqueous NH4Cl (30 mL). The mixture was extracted with EtOAc, washed with
brine and dried. The crude product was purified by column chromatography
(EtOAc/hexane, 1:8) to give 2-(6-tert-butoxycarbonylamino-pyridin-3-ylmethyl)-pent-2-
enoic acid ethyl ester as a mixture of isomers (1.2 g, 60%).

30



A sol ution of

~-acetyl sul fanyl -2- (6-tert-buroxycarbonyl am no- pyri di n- 3-yl net hyl )l-ﬂalﬂw:"r i'ZgU'I
acid ethyl, gesterB (~~ nmg; 0.14 nrnol) in concentrated HCl (sriskgbldssW a@s
rer7uxed unde:argon for 1 hour. The reaction mixture was allowed to cool to
roomtenperature and concentrated underélreduced pressure to afford 39.4 ng
of the title conpound as the hydrochloride salt. ~H ;\TMR (400 lull-Iz,
DSO): b 7.89 (d, 1H), 7.71 (s, 1H), 7.03 (d, 1H), 3.73-3.33 (m 1H).

3. 1-3. 2 (byp-Addvis@fimrd 2-&-em-bidb yeatb bl drflin o3y idid-Bvimethvli-pentanoic acid

2- (b- Ami no-ovridin-3-vlnethvll-3-nercaQo-butvric acid/C A sol ution of

3- acet ylashtlfesigy| - 2- (6-t ert - but oxycar bonyl at ni no- pyri di n-3-yl net hyl ) -butyric
acid ethyl ester/C ( . 10,02 It s ncent ra HGL, T was

et | uxed UHERPEE S GL by Vo e B (e SR el re SR s P ned 1o

cool to craﬁsunytaexﬁmaer;ﬁtrwnre3amdqe@o,m}:ﬁmrza§&dc deidethylesdeed! Br essunel)horoahf ord
b.4 ng of the title conpound as the hydrochloride salt. 1 6 AUG 2004 WQ
OOr 665~ RBABEOOT O3 {140 6O xtreN ¢d Rirrqd4@ @R EILor Ddays: (agditipn@2hipageticmeidlH)

2 6. 5. 6 S(AE) By bGech i T Syor g Asyg ApEpeating mixh whs Hotes
2-1 6- . anh ROerRVEhekArude Yhd NRhMMWleBa TBIEEOALOTRUbMALE 186l sLpa@lelt | On of
3-acetyl sul fanyl - 3- (6-t ern- but oxycar bonyl am no-pyri di n-3-yl nethyl ) -butyric
~aci d et hydshed ety saryrtedgialiC 02 brmslandidnied oheerrmbined oHEnic(layds meye was
refl uxed under ar&g& for 1 Hour. Tjgr?o reegi%tig/gs mxture vas allowed to cool
to room PBFPERTAFH A AF EohRERT P ST & TRASC VaoEaFr O esslire Y 8V & ford 6. 8
ng of; t R@rdrhicbrapRIROMRthsAT HAE, il DY OBOM0E| O6) @adftord 350 mg of a mixture

{

of desired products and unreacted starting material. The crude product was further purified
by HPLC (EtOH/Hexane, 1:9) and then column chromatography (acetone/hexane, 1:8:) to
give the title compound as a diastereometric mixture (180 mg, 18%). The diastereomeric
mixture of 3-acetylsulfanyl-2-(6-rert-butoxycarbonylamino-pyridin-3-ylmethyl)-pentanoic

15 acid ethyl ester was separated using preparatuve chiral chromatography accordirg to the
procedure described below to give the four isomers 3-acetylsulfanyl-2-(6-reri-
butoxycarbonylamino-pyridin-3-ylmethyl)-pentanoic acid ethyl ester/A, 3-acetylsulfanyl-
2-(6-tert-butoxycarbonylamino-pyridin-3-vlmethyl)-pentanoic acid ethyl ester/B, 3-
acetylsulfanyl-2-(6-tere-butoxycarbonylamino-pyridin-3-ylmethyl)-pentanoic acid ethyl

20 ester/C and 3-acetylsulfanyl-2-(6-rerr-butoxycarbonylamino-pyridin-3-ylmethyl)-pentanoic
acid ethyl ester/D. The diastereomeric mixture was separatad on two chiralcel OJ columns,
which were connected to each other, eluting with isohexane: isopropyl alcohol: methanol
(97:1: 2). The enantiomeric excess was measured by analytical HPLC using two chiralcel
OJ columns, which were connected to each other, eluting with with isohexane: isopropyl

a5 alcohol: methanol (97:1: 2). For 3—acetylsulfanyl—2-(6-zerr-butoxycarbonylamino—pyridin-
3-ylmethyl)-pentanoic acid ethyl ester A through C the enantiomeric excess was found to
be > 99%, whereas it was found to be 97% for 3-acetylsuifanyl-2-(6-terr-butoxycarbonyl-

amino-pyridin-3-ylmethyl)-pentanoic acid ethy! ester D.

0 (c) 6-Amino-pvridin-3-ylmethvl)-3-mercapto-pentanoic acid/A

A solution of 3-acetylsulfanyl-2-(6-teri-butox vcarbonylamino-pyridin-3-ylmethyl)-

pentanoic acid ethyl ester/A (50.4 mg: 0.12 mmol) in concentrated HCI (2 mL) was



~H N1vIR (400 MHz, D,O: 0 7.82-7.9 (m 1H), 7.67 (br s, 1H), 7. 01(%;\\,\]5“)20%
3.16-3.28 (m 1H), 2.96-3.04 (m 1H), 2.76-2.86 (m 2H), 1.47 (d lvlS
(+) 227 ( x, Is Exanple 21 ,

6- Am no- [Bbl Fd%?f}“ -vl nmet hvl ) - 3-ner cat 3t o- oentanoi ¢ acid (a) 5?865-%0%’9?8-315

ut oxvcar bonvl am no-pSiridi n-3-vl nmet hvl | épen: - ?-enoic acid ethyl ester To a
solution of NaH (290.5 m~, 60%in mneral oil, 7.5 mol) in THE (25 nlL) at
0C ~0 was added a sol ution of

3- (6- t enterhuz@xygar hovy k. 9909%”1 G fhasnaf%muwwé H@@W@&%SO%PW obiPr Opi oni
c acid ethyl ester (2.5 g, 81 mmol) in e reaction

m Xt ure Wats)eadthwwedi tomest i ate catmcﬂ)acrédlrc dplnesscnca rbkméron*da&b@myo&@s tadded

pr opi onal deh %7%5 dx% &ﬁ 6 mml} dropwi se at 0C. The reaction m xture
was al | o&%fap ¢ By IR5BITEE ta%er at ure for 16 h. propl onal dehyde (2.5 @)
was adde t r f a
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sat ur at ed. 7aqu&bs, NH),, 1C19-( 38 (rd, ) H) Thé31m.6¢ ¢r el Mps . (ED((ttr:ﬂQ)I ed with Et OAc,
washed with brine and dried. The cnlde product was purified by colum

chr omat ofiSAphy* | BGAE/ hexane, 1:8) to give

2- (6-tert-butoxycarbonyl am no-pyridin-3-yl methyl)-pent-2enoic acid ethyl
ester as a rriixture of isoners (1.3 Q 60%. 30 | 6 AUG 200h WU OO 665~7
PC7', SEQDQQ@%m%ncDbV(ibx}x 3- vlmethvlv 3-mercapto-pentanoic acid/B

-Acetdl sul fan~"1.-?- E xvc r bonvl am no- pyri di n- 3-vi met hvl | - pent ano
ic acid eth “Oéé’te’rac o”f By “H‘V(Ciwoﬁtﬁa%iaé’yé.léﬁ“ea“y}ff‘?‘ﬂyk)l 8 ~, 17
mol ); angkoPaofe 484 LcmmmwgqsmwlrmﬁmamIﬁt&cenbf!acgstﬁtyﬂ b ReNLad- enoi ¢
aci d ethyl ester (I.] mol J at room > fenperat ure. The reaction

m xt ur e WHsXxst dndeedrgan f@S(DthﬁUFB Haysac(t@ddnm anal st diiogadet iceolacirdoril. ~ rnl)
was added t he reaction ure ever action m xture was
cool ed t6™M 85‘#71 Féﬂ%e?a(fel?rné‘[ngnu Fhed EY%rtEésdl %ﬁ{i ﬁff%rt%%&c? [3? g4hi c 1 ayer
vas sepajoaifihnd zsvishedomilbhidsadlur ated C 1aHC03, brine and dried. The

conbi ned or anic layers were concentrated under reduced pressure. The

resi dur e E NAER 5300 MId Dethsediareyl By 7taio(d 1] )ch@éﬁaltfd))gﬂé)éhw@éﬂnu%k
(CHQ ~ A c/-hex ff eture of desired
pr odgcts ggld'%ﬁnr eac eg% é%r}r}g Ir%ﬁ?erzloagﬁﬁ;hé?g 8%? ?%Huct was further
puri fi edvBy-)HRUCGM-EL1YOH | - | exane, 1:9) and then col um chromat ogr aphy
(acetone/ hexane, !':~:) to give the title conpound as a diastereornetric
m xture (130 ng, 1810). The diastereoneric mxture of _
3- acet ylsyb faupyhimd:=d Ridi@hBtyiRstixy eaEbenyb Atk RA- YL n- 3- Yl met hyl ) - pent anoi
c i; acid ethyl ester trvas separated using preaarative chiral
chr onat oyfFelphyn at eacdiviig! feoy it héd- moee@mw@ardemdnmwpb'edimw viongghyig- t he four
i so R o ‘
3- agﬁgtylp il Olc Fldza él ?Séerr{ At%%nyﬁiar%oﬁy Onﬁy?tir%ff%l{é:vr r@t)hy?s)regbmdanoi Cc
aCI d et hmﬁeze&gem :forﬁl 5 BoaceTyt sdabfi@ninixurs was allowed to cool to room temperature
~I '2- (6-te,t-butoxycarbonyl am no-pyridi n-3-yl net hyl )-oentanoi ¢ aci d et hyl
ester, and concentrated under reduced pressure to afford 2.9 mg of the title compound as the
3acety| th&'ﬂ)/dnd% ~pf-tent-blL<t oxyc. arbonyl am no- pyri di n- 3-yl met hyl ) - pent ano
ic acid e

'H \IMR (500 MHz, D-0): 5 7.86 (dd, 1H), 7.66 (br's, 1H), 7.0 (d, 1H), 2.94-3.04 (m, 2H),

15 2.74-2.9 (m, 2H), 1.88-1.97 (m, 1H), 1.55-1.66 (m, 1H), 1.05 (t, 3H).
MS(+) 241 (M~+1).

(f) 2-(6-Amino-pvridin-3-vimethvD)-3-mercapto-pentanoic acid/D

A solution of 3-acetylsulfanyl-2-(6-rert-butoxycarbonylamino-pyridin-3-ylmethyl)-
30 pentanoic acid ethyl ester/D (19.2 mg; 0.03 rnmol) in concantrated HCI (2 mL) was

refluxed under argon for 1.5 kours. The reaction mixture was allowed to cool to room



~0 ester/C and 16 AUG 2004
~-acetyl sul fanyl - 2- (6-tert-but oxycar bonyl am no- pyri di n-~-yl net hyl ) - pent anoi
~Cc acid e"F Q%! &3ter/D. The diastereonmeric mxture was separ gic@dQfypodd~0
chiral ce "€6f urms, which were connected to each other, eluting with

i sohexane: isopropyl al cohol: nethanol 6897: 1:2}. The enantioneric excess
was neasured by anal ytical HPLC using two chiralcel Q) columms, which were
connected to each other, eluting with with isohexane: isopropyl ~; alcohol:

net hano'[e&x?gfaﬁre%}md cb®¥=nrrated under reduced pressure to afford 12.9 mg of the title
3-acetyl suftranyl -7?-(6-reit-butoxycarbonyl am no-pyri di n3-yl net hyl ) - pent anoi c
aci d et hypmmesinaras Ahd hydoeghorCetshs. enant i oneri c excess was found to be > 99%
whereas it was found t e 97%f or . . "
3 acer y1 SNM ARG CBUEE BeBh bt by A BohgIPART fo By 7 Ldfnt vt o 7 BERk ano
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3- acet ylgsl-faml 32+ (6-t ert - but oxycar bonyl am no- pyri di n-
h-yl met hyl ) pentanoic acid ethyl ester/A (50.~ m~: U .12 mol) in
concentrated HO (? nLj was 1 6 AUG 2004 WD 00/ b6~~7 PCT/ SE00/ 00834 62
refiuxe ~argon for I .~ hours. The reaction m xture was allo~~~ed to
cool toctxlﬁ%jq errper at ure and concentrated under reduced pressure to afford
33.9 m pis-phginbid-tigomempaimd-vis2 iiercirydmetdilorémenisatid. ' H NI vl R (500
‘IVIHz, DSO: ~ 7.87 (dd, 1H), 7.67 (d. 1H). 7.0 (d, 1H, 3.02-3.16 (m ZH),
2.79-x.87 (m zZH), 1.79-1.88 (m 1H), 1.53-1.64 (m 1H, 1.07 (t, 3H.
VB( +)w. 2420 é-wrﬁin%-%-chloro—nicotinic acid ethvl ester _ _ _
(dk_2- (6-Arnmino-oyridin-3-vimethvl' ~- 3-mer capt o- pent anoi ¢_aci d/ B A sol ution
of 3- acetyItdotosarpphimids Q& ¢ SME2H0e DRYASHIBBHIA ARFHEITYF PHPRTLDOHEXNA )i ¢
pent anoi c. aci d, et hyl .est gr/ = 1. rife 0B LA HR aencenl hated  FE (7
m.) was “I‘:écfi qb%%%f“‘dr%&%r% Dars'glggléotl))rl%la.gg{sﬁgﬁlres@Twr eaction mxture vvés
al | owed thp2 GOThe ténction Miterpessaliured amilcouroentd andd radded rreguced har essure
to afford 3=1.7 ng of the title corrpou.ralg1 s the h qlrggthrlggsqil s%lt.t "H
NivI R { 5e0dnsvas paeylvedinzdighioromy thapgy wasnegpvithy Wagnand gngd, Hash ggromgios, 5 g
(rri, 2 X 7} 4 cmcidh) 196 4 rB80-6mMh1droicotinic 63dkrBA 6y | H),
1.07%(t @ré‘ﬁjy é"ﬁ%@) Di (R 41)%.“*”ve bo

(17.23 g, 79 %).

(b) 6-bis(rert-butoxvcarbonvl)-amino-3-chlore-nicotinic acid ethvl ester

DMAP (0.11 g, 0.9 mmol) and (Boc),0 (21.54 g, 99 mmol) was added to a solution of 6-

20 amino-S-chloro-nicotinic acid ethyl ester (9.0 g, 45 mmo!) in dichloromethane (250 ml).
The reaction mixture was stirred for 24 h. DMAP (0.02 equiv.) and (Boc),0 (3 x 0.5
equiv.) was added during the reaction time. The reaction mixture was washed with water
and dried. The crude product was washed with hexane to give pure 6-bis(rert-

butoxycarbonyl)-amino-5-chloro-nicotinic acid ethy! ester (1 1.87 g, 66 %).

(c) (3-chloro-5-hvdroxvmethvi-pyridin-2-vi)-carbamic acid rerr-butvl ester

LiAlH, (2.4 ¢, 63.2 mmol) was added in portions over a period of 3.5 h to solution of 6-
bis(rert-butoxycarbonyl)-amino-3-chloro-nicotinic acid ethyl ester (11.5 g, 28.6 mmol) in
THF (70 mi) at 0°C. The reaction mixture was stirred in room temperature over night, then
30 NH.CI (sat.) was added carefully followed by water. The solution was filtered, dried and
concentrated under reduced pressure to yield crude (3-chloro-3-hydroxymethyl-pyridin-2-

yl)-carbamic acid rerr-butyl ester (5.86 g, 79 %).



(el 2-(6-Am no-pyridin-3-vline[hv')- ~-nercapto-Der.Canoic aria/C Al'B AUG,NM
soiutior. of 3-acetylsu]fanyl-2-{6-1ler;

- out oxycaxbauykam no- pyri di n-3-vl nethyl) ao pentanoic acid eidytseRaben/ C
(4.3 m; 0.01 nmml) in concentrated HCl (?~L) was refluxed under argon for
1.5 hours. The reaction mixture was all d¥ed to cool to roomtenperature and
concentrated under reduced pressure to afford 2.9 ng of the title conpound
as the hydrochloride salt. '"H NVR (500 MHz, DSO: d 7.86 (dd, IH), 7.66 (br
s, 1H), 7.0 (d, IH), 2.94-3.04 (m ZH), ~s 2. 74 2.9 (m 2H), 1.88-1.97 (m
1Hy, 1.55-1, mlH}15(t3 MB . (fi

2- (6- Ani n6! Vg2 vl ey . ' E A sol ution of
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allowed to cool to room ' ~ 7 UG 2004 %VO pOG ~~7 P=C-[".!SEQGO 00S3=3 63

t enperat JFi B EBhestP Af d Sunderol) BuuEat2fP & BdUre) Co TRE FOKBIrS 729 Shgechf
tho titl Tala R} 7.56
(oo ' H)eu%;smw?ger asird h)?shygﬁ@sé}lcaah%d%ah&md&% E;@Q@Z onéE}Qﬁtg@)
ZH), 1. 85+ Mided emd IIheH)umirﬁB&s]k_@Bm( fﬁO"(I o rnightOFh€ thix B was tHewl fHetd zRMl
(ML) a

3- (6- Art.fb%gwmg‘medreé}dawemed with ¢pid aseppaiile, (Thsdilole BROBGRPEABERRASL ( a)
6- Am N0- 76 &[He@MR=s81 GOl Rh6hRE EDpeI b mESE ®hs obrained as described above. (5-

10 bromomethyl-3-chloro-pyridin-2-yl)-carbamic acid ters-butyl ester (1.86 g, 63 %) was

obtained as white crystals.

(e) 2-(6-terr-butoxvcarbonvlaming-3-chloro-pvridin-3-vimethvl)-malonic acid diethv] ester

Diethyl malonate (1.87 ml, 12.31 mmol) was added 1o a suspension of NaH (0.54 ¢, 12.31

13 mrmol, 35 %) in dry DMF (15 ml) at -8°C. This mixture was stirred for 15 min. before it
was added dropwise tc a sclution of (5-bromomethyl-3-chloro-pyridin-2-yl)-carbamic acid
rerr-butyl ester (3.30 g, 10.26 mmol) in dry DMF (30 mi) at 0°C. The resulting solution
was stirred for 40 minutes at °C, then NH4Cl (S ml, sat.) was added carefully. Stirring at
room termperature overnight and concentration uncer reduced pressure gave a residue,

20y which was dissolved in water/CHACl.. The aqueous layer was extracted with CH,Ci, and

[ the combined organic extracts were dried, filtered and concentrated under reduced

pressure. Flash chromatography (1 % MeOH in CH-Cl,) gave 2-(6-tert-
butoxycarbonylamino-5-chloro-pyridin-3-ylmethyl)-malonic acid diethyi estar (2.45, 60

%) as a sticky clear oil.

(f) 2-(6-tert-butoxvcarbonvlamino-3-chloro-pvridin-3-vimethvl)-malenic acid monoethvl

ester

A soluation of KOH (0.44 g, 6.72 mmol, 85 %) in ethanol (5 ml) was added to a solution of
2-(6-tert-butoxycarponylamino-3-chloro-pyridin-3-ylmethyl)-malonic acid diethyl ester
s (2.45 g, 6.11 mmol) in ethanol (25 ml) and methylene chloride (10 ml) at 0°C. The mixture

was sturred for 18 h ar room temperature. The solvent was evaporated in vacuo and the



N- Chl or osucci ni mide (21.7 ~, 0.162 nol) was added to a suspension bf AUG 2004
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di chi or onet hane, washed with water ar;d’driod. Flash chromato is gr aphy
(2.5 %iVieOH in CHCl ~) gave pure 6-am no-~-chloro-nicotinic acid ethyl
ester (17.23
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tort-butyl ester LiAlH~ (2.4 , 63.2 mol) was added in portions over a
period of 3.~ h to solution of

6bi s(tert-butoxycarbonyl)-am no-~-chloro-nicotinic acid ethyl ester (1 1.6
g, 28.6(ghﬁﬁ&rwmbTHBvcmbomNMHmﬂ>@@hkﬂ@ﬁ#ddhaawmnmhwﬂ%mﬂwé:mh@e@wiﬁmed in
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reduced @HESISUT. 8 ndl Proyd @lm@rdfde(séz%ﬂcﬂmcexmébd}w@m S-chloro-pyridin-3-
~nethy| pyr|d|n 2yl }-carbam c acid telr-butyl ester QG 36 g, 79 ~02 1~
AUG 2004\ methydeneigss jeidpmonogtpisstads40 (&d} 4 mmol) and 37 % aq. solution o

i1 phony OReCRRALO L a2 %é“ﬁb%@‘%’*foﬁé‘ﬁ@é’"‘%ﬁ?&‘?bﬁﬁ‘{%ﬁ?ﬁw §Ph. =3

~, 13.8 Mht)romemﬁdredxri endthso pperesliaumo ofe-water and extracted with methylene

(3-chlor ydr ox r|d| acid tert-but ester
(?.33 g, Cgb’ fp T §rs “FWCQ%F Q#)\Xg ﬁ%é})%@ ﬁf‘ gﬁ?%“%%e”érﬁc\p/ﬁlé room
t enper atbdifel QfesSub. @AGh &Qaﬁamfﬁr@mmﬁ@rmm&meﬂo@{ €3S UL 8ded\CRE Q- t r ile
(~0 M) was added and the m xture vvas kepi to '-20C overnight. The m xture

was t hemufdiyeeberyaming-i-Hologe-p¥Egior 3 wbnetbyl eeylipasiheidly Weer &l & (65 %).
acetonitrile. The filtrate was concentrated under reduced pressure and
anot her crop of brom de was obtained as described above. (:; ie

br Ommm* A.ggtvlqu?franvl%thlg (6= 'eyj %&,tgé\;c?:% nqll"argilng S &libeo Hté{um%:[/l%wrﬂlgv]ﬂﬁes 9
63 i0) obtarmedas Wi crystals. _
?-(6- ternte:bum@mm@&mbmaythlam nc- ~ -chI oro pvr| d| n- ~-vlnethvll-malonic acid
diethv] ester Diethyl malonate ) rmg vvag )gded toa -
suspénsi &W%Fth\%ﬂlﬁéﬂmM@S adﬁcdéqasuswpno %0 feA- B X PRAEC PB4t - 3C,
This i %Pwr@- YASinSs. ngrnti&ﬁyq Beryhie aBidbimPekar g0 52 vvass added b aphagniA 2

sol ution of ~ met K | oro-pyridin-?-yFl-carbam c acid tent-butyl
ester (30.30mg,2 2@ n‘aﬁolmo(])")’: Trhe ndp(er)MEs ésﬁedﬂap roatn @@ peTierermslat drigng
sol ution_vva for 2- 0 sat.) was

added caYEFERo T g 4ioh Beb RS A e ST r b g B B et At o
under r edids@riwif e&arR IQNEOR uh8F bl olution ceased and then dried. The crude

15 product was purified twice with flash chromatography (CH;Cl, 1-2.5 % MeOH in CH,Cl,

and Hexane/EtOAc, 5:2 — 1:1) to give pure 2-acetylsulfanylmethyl-3-(6-rers-butoxy-

carbonylamino-5-chloro-pyridin-3-ylmethyl)-propionic acid ethyl ester (0.79 g, 87 %).

(1)3~(6-Amino-5-chloro-pvridin-3-vi)-2-mercaptomethyl-propionic acid

50 A solution of 2-acetylsulfanylmethyl-3-(6-tert-butoxyvcarbonylamino-5-chloro-pyridin-3-

vl)-propionic acid ethyl ester (55mg. 0.132 mmol) in concentrated HC] (¢ mL) was



?q which vvas dissolved in water/CH, Cl,. The aqueous | ayer was extlrﬁaqt\'?j 2[]01,
with CIl~Cl~ and the conbi ned organic extracts were dried, filtered an
concent r avedounder reduced pressure. Flash chromatography (Pcatdpspesdssi n
CH-Cl ~j gave

2- (6-tertbut oxycarbonyl ar ni no-5-chl or o-?)?/ri di n-3-yl nmethyl)-malonic acid

di et hyl ester (2.=1~, 60 % as a stici'y clear oil. (f)

2-(6-tert- car bonv). am no-~-chl oro- pvridi n-3-vl et hvl ) -mal oni ¢ aci d
nonoet hvf¢ ryf Rt § et i geopy ol dgﬁﬂdetom"mtﬁ%feqi unger requred ipReseeisdnol (S

m) was @Pvg‘%‘i’e Life @orggbtﬂﬁﬁd 00uMHCl saft (36me, 06 4

2- (6-tert-butoxycar bonyl am no- ~ or c- pyri1’ dl/rP 3-ylnmethyl)-mal onic acid

di et hyl &$taVIR: (400 PH45D70): 6. 2.70-2 9mel. sH)N7 es hanahy, €29 &~1H) ) and nmet hyl ene -
chl orldehélD rnI) at OC. The mixture vvas stirred for 18 h ar room

t enper at dFe(+)P4€ (8btMent was evaporated in vacz~o and the 1 6 Al1G 200 Wy
00/ 66557 PCT/ SE00/ 00834 6~ residue dissolved in water. The aqueous | ayer '
was washed with ether, acidified to pH4 by 1 yl HO and extracted with
met hyl engxghbrrazde and ethyl acetate. The conbined organic |avers were
washed wth water_and brine and dried. Filtrati on and concentratl on under
reduced #fe<snine-hhveéroxnmesvildariginadtybe2-mered ‘ ;

chrorratography (10 s % MOH in CH Cl~) giving

2- (6-tert-butoxycarbonyl am no- ~-chl oro- pyri di n- 3-yl net hyl ) mal oni c acid
nmonoet hy{ ye Iow V\:hl te gI assy Foam (Q)

2-(6-ter s AP 9¢1d YAV | -acrviic acid
et hyl, esA%mt@b%?b r@ﬂ?o':'@o(s eﬁrzb\_mn carbofy f |o| oved
byl water (2.~ m) ?nd o piskeR Ty b‘ézxtgmglr)r% %F‘ggg% B 458
2-(6-tertl bmro&lyc‘amﬂmwahm(ﬁnﬁ’-ﬁ 1éH|fOF¥§’1)p¥’IdI tdtrnk@yddtmiuthyltr)xpmwm phiraci d

nonoet hy % a so] ution, of mal dehyde
(0.29 m r}m@) ?TnT%ﬁﬁé?r’m?f)‘lmﬂymfmdgl tttcér n%gtter[real‘ s%‘i ' ed for
20 h at trttpbm)tpenn%m(@lﬁe gands tiest poulfed 20mt reftex Wit @ectiditmittfeacdsed Wi th
met hyl ene chlorjde. The or ani c | ayer was washed with ~% NaHCU;, dried and

_concent rRPkE g fahutedswiia gichderoptedinss f K00 )a§ﬁt”éﬁ|e6#ﬁt‘?ﬁj‘t‘5§%ﬁ9—5f ml)y wgs ~op

met hanol ,qiBa Chir Heebiticel G8dld for 1| h. Water was added and th duct extracted

2- (6-tertbut oxycar bonyl am no-5-chl or o- pyri di n-3-vyl rse?rﬁ tS cfgt(crayc/ X chetahm d

‘et hyl eghdrlo®n@thae( Bre dgani¢ lphase was dried and concentrated under reduced pressure.

2- Acet vl.sul f anvl net hvl 5S¢ xvear oro-~vridip-~-vlm

ethv])t: Fj%sgtl o ?%’atgeﬁfhé/t Ith%ﬂ Mte?t}i‘ é{clﬁorometgane gave I80b1s(terr-buto~<ycatDonyls1
amino-5-vinyl-nicotinic acid ethyl ester 3.20 g, (81%).

) Brhis{sar ] V'b MOV

w0 (b) (5-hvdroxymerthvl-3-vinvl-pyvridin-2-vl)carbamic acid rert-burv! ester

i DIBAL (25 ml, IM in hexane) was added dropwise to a solution of 6-bis(rert-butoxy-
| carbonyl)amino-5-vinyl-nicotinic acid ethyl ester (2.00 g, 5.1 mmol) in THF (40 ml) at
0°C. The mixture was stirred at room temperature for 1 h. NH,CI (sat.) was .added carefully
followed by water, and the mixture was concentrated under reduced pressure. The residue
25 was suspended in 5% MeOH in dichloromethane and filtered through silicagel. The filtrate
was dried and concentrated under reduced pressure to give (3-hydroxymethyl-3-vinyl-

pyridin-2-yl)carbamic acid ters-butyl ester (1.00 g, 78 %).

(c) {5-bromomethv]-3-vinvl-pvridin-2-vl)carbamic acid rert-butv} ester

50 To a stirred suspension of (S-hydroxymethyl-3-viny1—pyridin—2—yl)carbamic acid tert-butyl

ester (10.0 g, 40.0 mmol) in CH»Cl> (150 ml) and THF (60 ml) was added triphenyl-



ao Thioacetic acid (4 m) was added to a suspensi on of 16 %JG 7004
?-(5-tent-but oxycarbonyl am no- 5chl oro-pyridi n-3-yl nethyl)-acrylic aci

et hyl ester 2j, 2.1 6 mol) and triethylamne (0.3 ; , ol )
at 0C.. TY&V m%%ﬁgre was stirred at roomtenperature under aggg}ﬁmg’%@??\i ght,
poured onto ice-water and extracted wi A CH-Cl,. The orjanic phase was
washed with saturated NaHCO- until gas evol ution ceased and then dried. The
crude product was purifed twice with flash chromatography (CH-Cl~, 1-2.~ %
A 1eON: hibsEhtrelt 1. 5a0d- ldexane/ fEl60e bBeRbomedralpriide {livBg PED.€ mmol) at
?-acetyl sul T anyl met hyl - 3- (6-rert-but oxycar bonyl am no-~-chl oro-pyridin-3-ylm
ethyl)-p -oni ¢. aci.d, 3 7 & i A ’
S (b Ay por SRS B S S e (e b eh sopeenuseeg wnger |y

sol uti onre@ficed pressure. Acetonitrile (100 ml) was added and the mixture was kept at -20°C

2-acetyl sul fanyl net hyl - 3- {6- t en- but oxycar bonyl am no-5-chl oro-pyridin-3vlj-p
r opi oni cosenighttTHyl mééltrérwa(wmfﬂcﬁf%@drfﬁﬁlcws alinsoiseihe Pasked ”I%é?fj 4 )
was 1 6 AUG. " B Y| 0] o .d 00y 11 _The
Faacti ont S Teob o A SRR R B Lo geed o cecord Laie The
title compmane) @seithE-biCmsad iyl (BErore-96idin-Vd)-catdaiiiRedid 00 -MeR] eBSO) : S
2.70-2.97 (m_~H), 7.73 (s, 1H, 5.09 (s, 1H M (+) 248 (Mtl) Exanple 23
3- (6- Ami (i & ¥ @oxvnet hvl - pvri di n-3-vl | -?-nmercant onet hyl - prooi onic acid

(a) 6-bis(tent-Butoxvcarbonvl)am no-5-vinvl-nicotinic acid ethvl ester io A
"m xture of ~-bronp-6-bis(ter-t-butoxycarbonyi)am no-nicotinic acid ethyl
ester (4.50 ~, 10.1 mmol ), vinyltributyltin (3.52 a, 1 1.1 muol) and

t et raki s@ilRH@dieunB tok piaet intiSevigl-hmidin-3 6yl Eed vilymalonigacriiqid esier was
stitrred at reflux for_ 24 h, Tetrakispa i [l n kD ( 0 j) was
addel? and s lgRaoRaR (0 ‘ﬁeH-ﬁN‘ﬂng %Ci&:‘{‘"‘?g%%gué eﬁggﬁﬁ\a@‘a@g 8he g‘”ﬁ di | uted
wi th di chhenosethaner B (i5)ml) $a0°0. The chirfue ous sKired &5 15inhinvasl then added
and the solution stirred for 1 _h. Water was added and,}tﬂe grr oduct ,gxtract ed
with di caicse sierwianéo 2 sHBLUSR el OFRESE ARSI ParY it 200 HEJRATYE 849 ifider
reduced @Jn?ﬁéslﬂére(n.s'ﬁl Ash 3 QI oy BRIY(108 thi9 2l ye Qi Bsudii gl QnosRtAane)
gave 6-bi-s(reért-butdXycarbonyl)am no-~-vinyl=nicotinic acid ethyl ester
3.20 ~, (tBfed%or 40 mia af BIC. (BechVHEOXfratlhsat ) wag jadged gare fully nCopcoprdagiar bani ¢

acid rert-putv| ester DIBAL (25 m, 1M in_ hexane). d | 0 a
sol utsi on*HET ESHHCER PESTUR R G EAPEBYFY ama?lgl-s?@\\//?arliﬂm-@%ﬁcg@?ﬁ%%rrg]%;e%ﬁg I%yl
ester (2208 was Sxtiactddlith CH,THERG 4R doiibigdd dkGacBheedidsedy Birsves 288 coged at
roomtenperature for 1 h. NHaCl (sat.) was added carefull @%l owed 7by

wat er, agrataree uridgt tRducsoryewsuree Esh aredainiaarhyrd i deCpria 2) 54Y8 “resi due

(6-terr-Butoxycarbonylamino-3-vinyl-pyridin-3-ylmethyl)-malonic acid diethy! ester (4.30

g, 77 9).

(e) 2-(6-tert-Butoxvcarbonviamino-5-vinvl-ovridin-3-vlmethvl)-malonic acid monoethyvi

ester
A solution of KOH (0.71 g, 12.6 mmol, 85 %) in ethanol (10 ml) was added to a solution
of 2-(6-tert-butoxycarbonylamino-5-vinyl-pyridin-3-ylmethy!l)-malonic acid diethyl ester
a5 (4.30 g, 11.0 mmol) in ethanol (25 ml) and dichloromethane (10 ml) at 0°C. The mixture
was stirred for 6 h at room temperature. The solvent was evaporated in vacuo and the
residue dissolved in water. The aqueous layer was washed with ether, acidified to pH 4 by
I M HCI and extracted with dichloromethane. The organic layer was washed with water
and brine and dried. Filtration and concentration under reduced pressure followed by flash
30  chromatography (10 % MeOH in CH,Cls) gave 2-(6-ters-butoxycarbonylamino-35-vinyl-

pyridin-3-yimethyl)-malonic acid monoethvl ester (3.05 g, 76 %).



~; was suspended in 5% McOH in dichloronethane and filtered through,. 2004
silica~el. The filtrate was dried and concentrated under reduced prb@s&pg ,
to dive ( ynmet hyl - 3-vi nyl pyri di n-2-yl)carbam c acid t ester
(1.00 ~ %mygggxc (~-brormonet hvl - 3-vi nv] - pvridin-2-vllcar blgdrnlitlzé)d(g;col){é p
tert-butyl ester ;o0 To a stirred suspenéBon of

(~- hydr oxynet hy] - 3 vi nyl -pyridin-2-yl)carbamc acid tent-butyl ester (10.0

g, 40.0 mol) in CHCl~ (1~-0 M) and THE (60 nl) was added triphenyl 1 6

AUG 200 ' ~vU 00/ 66557 f' CT/ SEGO QUS3~t 67 phosphine (1 1.3 ~; = .~.0 muol)
foll owed by carbontetrabrom de (19.9 v. 60.0 nmol ) at OC. The m xture was
stirred af) L@oR)tBMRRYyedrbs ey idinols 0 iand e 3 coReely. at BdicuRgdeEh v Sduced
pressure. Acetonitrile (100 nl) was added and the m Xxture was kept ac -?0C
over ni ghDietiglammatUBe: 8@ emol) Mas enddeld drigpwtibretocy petiatd o (9-em1-due washed

\(Mlt h gol aq%&ﬁ&rg?gbﬁig%ﬁr%n%Tﬂgﬂg);’% é]—x}gletl%tll) ma&omcztl) 1dfrr|1(?nsor<]3tl'?yrl]regtg?} O(%’ aphy

(= br progEfhithB 6l 17 9 aaygéldn&r 8f fdr)mwh%mmw g 80%;&1@9%)@}1@2 &'mfHd)

-(h-tert- But oxvcar bonvl am no- 5- Vi nyl - pyr [rr~ethvl'l-malonic aC|d
di . et hvl ae@Cefhe mmmrewmy stirved Gomadt ke 2( 0030 tcgnpelmthﬁe aneothyn wasredduhed ice ovaer
suspen5|on of

The mi xt G¥% E”\‘/\/5:":{e W’r[P 215: W%meémﬁf rﬁg%grﬁaﬁgﬁ Y %{Sﬁgsd‘xﬁﬁg\lﬁ\ﬁ ‘éé\z {ton(11 %ﬁxgg Gf‘é:on

of (~-br aﬁmmﬁlc_—naorﬁmoefa@hpyrrz&ihﬁtr?azwlx ) g@fvbanmw.ﬁw eshbutyl ester
(4.50 g, 14.3 nmol) in dry DM (100 m) at OC. The resulting solution was
stirred PEOXATRIPRNYIHPINOE-VIERYNIHNCE- yér:aethnrﬂ) agryic acigeash vlarsent (&P Gl 1%).
Concentration is under reduced pressure gave a residue, which was di ssol ved
i n.wat er/ CH~Cl, . The aqueous |ayer was e~tiracted with CH-C ~ and the
conbi ned extracts were dried, filtered and concentrated under reduced

pr essur e(g) 2t Aastivishif ome trediva -6 Ar- Do tdk e@rb oy ShkrGH - inydperidin-3-v1)-

?(6-rent - But oxycar b%rl gl am no- ~-vi nyl - pyridi n- 3-yl net hyl ) - mal oni ¢ aci d
di et hyl W? ic). ,p (e)

3- (6- r er ThiBed@\ueas oMW ¥ A¥Qedtd/ A E‘ﬁ{sldj'eF?ylth)'fﬁ =@M} rnmawcmwlﬂﬂhﬁmaﬁl d
nonoet hvi  ester A solution of KOH i n et hanol

(10 m) vagl-agdba- 3y eethd)-aeiysa ac:@fethyl ester (O 73 g,2. 16 mmol) n methvlarnmc

?- (651 er iy hu P&V@%\g@%&w?ﬁ vua%% “J%xr aoi%(gge%zm%%' -GG d

dleth ester |ne

di chl or ammrﬂngntep(nmedrdn)o at-vodter a-FhiEB‘(ma)Cteldil’\emN\ES-IaSIH rhedrgatic Ghhseatasr oom
terrperatur sol ve eva orated in vacua and th re ue di ssol ved
et or Ve 1 §tegé§f§5 SR O FRHE 2P0HEFY frdd g pH 4 by 1
M HCL andhexhicacdoed éw% R1thig i) @Eﬁ@i)%@@v 2bRE 1 QN BRI ke th ) 8l WBS-Biasded with
water and brine and dried. Filtration and concentration under reduced
pressur ecarmqyéﬁ@@owckplpgpshyrmm 3-ylmethyl)-propionic acid ethyl ester (0.51 g, 70 %).

20

(

(h)_3-(6-terr-butoxvecarbogyvlamino-3-hvdroxvmethvl-pyridin-3-vl)-mercaptormethvl-

propionic acid ethv! ester

Ozone was bubbled through a solution of 2-acetylsulfanylmethyl-3-(6-rert-

butoxycarbonylamino-5-vinyl-pyridin-3-yl)-propionic acid ethyl ester (0.65 g, 1.60 mmol) .
a5 in ethanol (25 ml) at -78°C. O, was then bubbled through the mixture for 5 min followed

by N bubbling for 15 min. A mixtwre of NaBH, 0.30 g, 8.00 mmol) in water was carefully

added to the mixture at -78°C, and the reaction mixture allowed to reach 0°C. Stirring was

continued for 3 h. Acetone (10 mi) was added and the reaction mixture evaporated to 1/3

of the initial volume. 50 % NaCl (aq) was added and the mixture -was extracted with

50  dichloro-methane, dried and concentrated under reduced pressure to give crude 3-(6-zert-



~0 chromat ography (10 90 MOH in CH-Cl ~) Cave UG 2004
2- (6-tert-but oxycarbonyl am no-~=vi nyl p; ~ri di n- 3-yl net hyl } - mal oni c agl é
nmonoet hylyoa®isess7(3. 03 g, 76 %9. 1 6 AUG 200# WO 00/ 66567 BCT/$roe@0d30a3~-t
63 (f) 2-(6-tent-Butoxvcarbonv(am no- ~-§/| nyl - pyridin-~vylnmethvl)- acrylic
acid ethyl ester Diethylam ne (0.8~ 8.S0 mml j was added dropwi se to a
m xture of ?-(6-tettbut oxycar bonyl am no- ~-vinyl -pyridin-3-ylnethylj-ma[onic
aci d nonoet hyl ester (3.0~ 8.37 mol) and 37 % aq. solution of

f or mal déhyde-¢obatlyignin®-Boyerenl peibnl-errdn~3¢D-mejcaptonmetoy!-rRpioodcif e was
stirred for enperature and then poured onto ice-water and

ext ract é’&hy\}\n"'f[ﬁrﬁf%%go?n}r?ét hane. The organic |ayer was washed with 5%
NaHCO_ ; and .dried. Flash chromatography (1 9c methanol in CHC ~) vyielded
2- (6-tertbutoxycarbonyl am no-~-vi nyl -pyridin-3-yl nethyl)- acrylic acid

et hyl esbhe@rAcdrvROlfgnvi@iEto-3-(aefehutoxvearbonviamino-S-hvdroxymethvl-pvridin-3-

2- Acet vl ?ul f anyl.met hvl - 3-1 6 t ent - but oxvcar bonv[ am no- ~-vinyl -~vridin-3-vl)n
r o~i oni é—a@@é—ﬁ«?—ﬁ—e‘%@#ﬁv £3%hi oacetic acid (4 nl) was added to a suspension
of 2- (64ﬁﬁ)Em%%&%Q@né/ﬂr@mdwcéubwhmmd smyar@qﬁmyl?yr)mm Z)MB'C acid

ethyl ester (0.7 2.16 mml) "in triethylamne ~s 23 mmol ) at

0C. The mrmmmwemgpmqmemléfthydaeﬁm @rm?egalt an@mla@ad I%H@@h @V éeni ght ,

frede R A T R A R T R R s ey

Fl ash Ch{a@FrahQWaed@hyas(tmmidmnmm mmxnﬁild Wds-9xg@wd with dichloromethane, dried
2-acetyl sul fanyl nmet 5y1-3-(6-tort-but oxycar banyl am no- ~-chl or - pyri di n-3-yl m

et ?ym) @n@eemm&fa@éL@d@mwc@@@%um Fgighgh romato;grapbyéﬁ H2Cla, 2.5 %" MeOH in
3-(6-ter toxvear 1vd I nmet hvl P
rot 31 on Lty Lf Ay ea B AT PR D e L TR ER P

2- acetylpsﬂdiifnam}yl)rr@tdwémea@ﬁett@ﬂ efrat @A ardofyl am no- ~-vinyl -pyridin-3-yl)-p
ropionic acid ethyl ester (0.6~ ~, 1.60 nmol) => in ethanol (35 m) at

-78C. O~ was then bubbled through the m:tture for ~ mn followed by N~
bubbl i ngqk- A mifd-B-hvArdByded! 8- b dNa Bl -2 tnde 8o Bhet B GPosBRIc Jacidn Wat er was
carefully added to the mxture at - 7 8C, and the reaction, mxture all owed
to neack GOuigt @ﬂ:—(@rgermrswémﬂquméemm@ﬁ Bydrox pmethah®ypdo-iy)-sraereasied and

the reaction mxture e oL o NaCl
(aq) \Naéne[k(‘:?'éeotﬁo%lﬁamtﬁ &/&Pﬁtcgreg?%\éa%:’éx ra(?[t~1 &E?n E%Ehéhﬁ}{%h?f@ ng ﬁ%me
dri ed apdleagendd afied hgneetionediicediefragdsvhesduaudd vedet retleed pfBsirerd

give the title compound as the HCl salt (37mg, 98.3 %).
"H NMR (400 MHz, D-0): §2.70-2.95 (m, 5H), 4.65 (s, 2H), 7.68 (s, 1H), 7.88 (s, 1H)
w0 MS (+) 244 (M+1)

Example 24

2-Mercaptomethvl-3-pvrroiidin-3-vl-propionic acid

23 (a) (1-Benzvi-pvrrolidin-3-vl)-methanol

Red-Al (160 mL of a 3.5 M solution in toluene, 360 mmol) was added to a solution of 1-
benzyl-5-oxo-pyrrolidine-3-carboxylic acid (20 g, 91 mmol) in dry THF (630 mL) under
argon. The reaction mixture was refluxed for 2.5 h and then poured onto a mixture of
crushed ice and NaOH (20 %). The phases were separated, the aqueous phase was

10 extracted with toluene and the combined organic phases were dried and concentrated under

reduced pressure to give 17.9 g of the crude product as a yellow otl.



i ~ 6 AUG 2004 wo oor 6dss; pcTrs~ooroos3a 69 buto; 16 AUG 2004
. y-car bonyl ar ni no- ~- hydr oxynet hyl - pyri di n- 3-yl ) - mer capt onet hyl - pr opi oni ¢

acid ethywoesées? (0.38 Q 6 ~ Rio). (i) 2-Acetvlsul fanvl met hgtsSro0/00834

~- (6-re-~-but oxvcar bonvl am no- ~- hydr oxy et hyl - pvridin-3s vl)- propionic

acid ethyl ester A m xture of crude

3-(6- ?er 1- but oxycar bonyl ar ni no- ~- hydr oxynet hyl - pyri di n- 3-yl ) ner capt onet hyl -
pr opi oni (QD acj d et h)él . .,0.38 ;, 1.0 rnpol) and KHCO, (0.11 ~, 1.1

nmol ) i nlPAdcefieosdinginy Ly lpc SR ¢ +a8agSlEbom t enperature for ~
h. NHaCl .o (@and, NAS o e, X ed mith
di chl or olrr(%t%?éjn%,(@gﬁ) ‘é’%ﬁ?&r rgn u%ﬁﬁa@rg%ﬁﬁgg é’dl %ﬁr&@ﬁ géﬁca\ggé%%igsﬁ%& (Iy},gsh
chr or nat Betzapipy b CinCl -y))-Redhaboll (6 1le®. 33 intndOHnGhethafFV(@20 mL) under argon.
?-acetyl sul fanyi net hyl - 3- (6-tort-but ox; . _

r car bonyPERT w6LX TRy By BXYHRT Kl BYation AU Yas fpraspd while vaendhongy 2 pad oér
(0.23 ~’ce§1@e,o{ge cdifie wis 68T NARaa QYL‘HBR&%W(EIF et \ﬁ!e-ce\rﬁrg'rgld%-raanic phases were
~-vl)’-2-nmercapt onet AVT - prooioni ¢ acid T1; N'sol Ut Sn'or = :
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lbenzyl - 5- oxo-pyrrolidi ne-3-carboxylic acid (20 Q 91 mwl) "in dry THE (6~0
m.) unddHearagefEtORee 1fleact3d/dh) o ket anelevpasduce faffoxded F-bydrdx ymhthahd t hen '

poured onto, a. m xture of crushed ice an OH (20 9% . The phases were
separ at eod'.rmthﬁg’eéé'ﬁ%rc?%ylb‘h%fs'gf%'g)uwge%‘x’f &a%?%dé%i?ﬁ/% 6‘?188?'?@ %hd the combi ned
organi ¢ phases were dried and concentrated under reduced pressure to 4ive

17.9 0 of the crude product as a yellow oil.
15 (c) _3-Trifluoromethanesulfonvioxvmethvl-pvrrolidine- 1 -carboxvlic acid rerr-butyvl ester

‘ Methanesuifonyl chloride (0.4 mL, 5.17 mmol) was added dropwise to a solution of 3-
hydroxymethyl-pyrrclidine-1-carboxylic acid rerr-butyl ester (1 g, 4.97 mmol) and triethyl
amine (1.04 mL, 7.46 mmol) in CH,Cl; (15 mL) at 0°C. The reaction mixture was stirred at
room temperature overnight. After filiration CH,Cl, was added, and the organic phase was

20 washed with I-M HCI, dried and concentrated under reduced pressure to yield 3-
trifluoromethanesulfonyloxymethyl-pyrroiidine-1-carboxylic acid rerr-butyl ester (1.4 g,

97%).

(d) 3-Bromomethvl-pvrrolidine-1-carboxvlic acid rerr-butyl ester

25 A muxture of 3—triﬂuoromethanesulfonyloxymethy)-pyrrolidine—l-ca.r'boxyljc acid rert-
butylester (3.85 g, 13.8 mmdl) and LiBr (3.61 g, 42 mmol) in dry acetone (30 mL) was
refluxed overnight. The reaction mixture was allowed to cocl to room temperature, filtered
and concentrated. The residue was dissolved in CH.Cl, and washed with water, dried and
concentrated under reduced pressure to give 6 g of the crude product. Purification by flash

30  chromatography (Heptane/EtQAc: 1/0 — 68/32) ﬁfforded of 3-bromomethyl-pyrrolidine- |-

carboxylic acid tert-butyl ester (2.84 g, 78%) as a colourless oil.
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pressure to yield 2-(l-rerr-butoxycarbonyl-pyrrolidin-3-ylmethyl)-malonic acid monoethyx

20 ester (1.13 g, 31%).

(g) 3-(2-Ethoxvcarbenvl-allvD)-pvrrolidine- 1-carboxvlic acid rers-butvl ester

Diethyl amine (0.34 mL; 3.3 mmol) was added to a mixture of 2-(1—rerr~butoxycarbonyl-
pyrrolidin-3-ylmethyl)-malonic acid moncethyl ester (0.69 g, 2.19 mmol) in 36% agueous
25 solution of formaldehyde {0.27 mL, 3.5 mmol), CH,Cl> (1.6 mL) and water (1.6 mL) at
0°C. The reaction mixture was stirred at room temperature overnight, poured onto ice-
water (500 mL) and extracted with CH.Cl:. The combined organic phases were washed
with 5% NaHCOs;, dried and concentrated under reduced pressure to vield 3-(2-ethoxy-
carbonyl-allyl)-pyrrolidine- 1 -carboxylic acid rerr-bury! ester (0.55 g, 87%) as a colourless

30 oil.
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The aqueass+} ayeviwas extracted wth CHCl ~. The conbi ned organi c phases

were washed with saturated NaHCO~, dried and concentrated under reduced
pressure. The crude product vas purified by flash chromatography

( CH-CL~/gEL,08gc 23/ 0 -~ 68/32) to yield 3-(3

3-(Cis~4-amino-cvclooent-2-envl)-2-mercaptomethyl-propionic acid

(a) Cis-methanesulfonic acid 4-rert-butoxvcarbonyvlamino-cvclopent-2-envimethvl ester

Methanesulfony! chioride (0.76 mL, 9.8 mmol) was added to a solution of cis-(4-

hydroxymethyl-cyclopent-2-enyl)-carbamic acid tert-buty! ester (2 g, 9.4 mmol) angd

triethyl amine (1.96 mL, 14.1 mmol) in CH-Cl, (30 mL) at 0°C. The reaction mixture was
30 stirred at room temperature overnight. After filtration CH.Cls was added, and the organic

phase was washed with I M HCI. dried and concentratad under reduced pressure to yield
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is tent-butyl ester {0.52 ~: 1.~5 mol ¥3in concentrated HC1L (15 nlL) was
refl uxed under argon for | h. The reaction mxture was allowed to cool to
room tenperature and concentrated under reduced pressure to afford a

di ast er gppri | &Be-bH 8o CRAPYY thecBydroeh plhidg gad t (0. 33
9: 1000/33%5-#'1%%%%80”? ¥, [D,IC%“:O' 5%58%@% ?rr??3 31-|§]’, 519-2.32 (m
1H), 2.8262:4%%m 1H), ~0 2.66-2.83 (m 3H), 2.S.-2.96 (m 1H), 3.23-3.32
(m 1H), 3.40-3.SS (m ?H). IvIS {+) 190 (M+l). Exanple 25
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ester Net : 9. dded to a
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ester (2 ?, 9.4 mml) and_triethyl amne gl. 96_nlL, 14.1 nmrnolj ig CH, Cl ~
(30 nL) e=tireQy TRiEr (eatei &R MIRDEne LaRs (244 §t 13 A semab) ip §onitesiisdr dfmire
overni ght . ten fehhrat L = =X AR LN PFPAN L RPASE Was
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4-te?t-ﬁr§t%x%}%§?§ony am nogjgﬁcleogent??enﬁ met hyl ester (2.~ 1 ~, 8.6 nmo!)
and Liar (2.24 g, 2~.8 nmml) in dry acetone (20 nmL) was refluxed oversight.
The reaction mxiure, was alloped L0600l L9 [ 90m { STREIALL &y dildbiaLe] and

dried apg.geneerkrRt@edo.HNIRS madyced Jes &l tit@rgbVEaBf(60%, 0.34 g; 8.5
ci s-(4-brcnonet hyl -cycl opent-2 .. . .,
mmol) in DMF (10 mL). After strring at room temperature for 15 min a solution of cis-{4-
.15 bromomethyl-cyclopent-2-enyl)-carbamic acid terr-butyl ester (1.95 g, 7.1 mmol) in DMF
(12 mL) was add=d, and the reaction mixture was stirred at 60°C for 19 h. EtOAc was
added and the organic phase was extracted with water and brine, dried and concemrate_d
under reduced pressure to give 2.44 g of the crude product. Purification by flash

chromatography (CH-Cl/EtOAc: 1/0 — 68/32) afforded of 2-(cis-4-tert-

a0 butoxycarbonylamino-cyclopent-2-enylmethyl)-maloric acid diethyl ester (1.47 g, 58%).

(d) 2-(Cis-4-rert-butoxvearbonylamino-cvclopent-2-envimethvl)-malonic acid monoethyl

ester

A solution of KOH (0.19 g; 3.4 mmol) in ethanol (6 mL) was added to a solution of 2-(Cis-

25 4-rert-butoxycarbonylamino-cyclopent-2-enylmethyl)-malonic acid diethyl ester (1.15 g;
3.2 mrmol) in ethanol (6 mL) at 0°C. The reaction mixture was stirred at room temperature
overnight, concentrated and ice-water (400 mL) was added. The aqueous phase was
washed with diethyl ether (the emulsion formed during the extraction was treated with
brine in order to get good phase separation), acidified o pH 3 with 0.5 M HC], and

50  extracted with diethyl ether. The organic phase was dried and coricentrated under reduced
pressure to afford 2-(cis-4-rert-butoxycarbonylamino-cyclopent-2-enylmethyl)-malonic

acid monoethyl ester (0.86 g, 81%) as white crystals.
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et hyl ester D|eth I am' ne (0. ~ 1 nL: 3.0 mvol) was added to a m xture of
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afforded 2-acctylsulfany]methyl-3-(cis-4-rerr-butoxycarbonylamino-cyclopem-z—enyl)-

propionic acid ethyl ester (0.46 g, 65%).

3 (g) 3-(Cis-4-amino-cvclopent-2-envl)-2-mercaptomethvl-propionic acid
A solution of 2-acetylsulfanylmethyl-3-(cis-4-terr-butoxycarbonylamino-cyclopent-2-
enyl)-propionic acid ethyl ester (86 mg, 0.23 mmol) in concentrated HC! (5 mL) was
reﬂu'xed under argon for | h. The reaction mixture was allowed to cool to room _
temperature and concentrated under reduced pressure to afford a diasteromeric mixture of

30 the title compound as the hydrochloride salt (65 mg).
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di asteroneric mxture of 30 the title conpound as the hydrochloride salt
(6~ ng). ~ 6 AUG 2004 4'VQ !l ato655? PCT,'S);: QU Q(~83~1 7~ ' HNVIR

: Xx+00 M, 4-0-B)hoxycdrb8avl-dll A Zpioeraztid) | -cart@@vilic Zeid|tembutviidpteri | 7~ i .92

1-

- (m ?H 1.92-2.0=1 (m 1H), 2. 67-2. 92 (m | 24.34-4. ~3. 2H) ,

c o, =) do iatiion oy ohghaseiyl-fey et Mecte?Ch on. Fpitngilaf Bn-
2- i\ [ eaGARYONBLhYhid3-(D5 BAN A% ad deM |pi fHr@RhON L GarB®liylic (:8ld rerr-butyl ester (1.86
rt-(2-Ethoxvcarbonvl -alivll-oiperazine-l-carboxvlic acid tent-butyl ester
To a sokut® oo apd Breonsimetrhsa. sdolyiiberraey demimgyl - dsnkr 1§ mrog) -Afterg mol ;)
ir. N N = di nethylforman d = ~RLD j.he: | - Lc,acid
tert-butyYiest &¢ X(, 1£§%omo“,r85%%#1§rgﬁe and @%%g?“lg?o%{ @rfdsegf?echc‘é@'bpé}%ﬂ}fé aftd
et hyl - dinias8@R50 ML - ANl diehlbdordethare, (S0Anbnvk}e addfetieAfiesttiringdior T orin ik h at
roomtenperature the sol vent was rerrqvggi under reduced prggsuge ‘and
tivater e W ssReFatfdc e gy 8t e el ﬁ@_‘v@%%@éﬂé‘b‘? A £8FCS¥Trring for
2 mn the o laysrsipeie 13eR8NheR as Pé&%x@ﬁ%@b?ré&@&d"?{%bﬁﬂew tie watsen-@nd
brine, and dried over i; mgjnesium sul phate. The sol vent was renoved under
r educedepgswb@qxlgﬂ]dil)v@p@qag@e-l-carboxyhc acid tert-buryl ester (2.456 g, 82%).
4- (2et hoxycar bonyl -allyl}- pi perazine-|-carboxylic acid tert-butyl ester
(2.46 g, 82%. (b)
4- (3- Aceh)d-sllaf-arydim fAn gt hethoreadrber viviiropriopgbaratinper@zbmedic-acay aedak vic
ar:id tert-butyl ester _

gster

20 To crude 4-(2-ethoxvcarbonyl-allyl)-piperazine-1-carboxylic acid zers-butyl ester (2.45 g,
8.2 mmol) was added thiolacetic acid (7.5 mL) under argon. The mixture was cooled to
0°C and triethylamine (1.14 mL, 8.2 mmol) was added dropwise. The mixture was then
stirred at room temperature for 2 d and thiolacetic acid (2.5 mL) was added. Sturring was
continued for 1 d, then aqueous sarurated sodium hydrogencarbonate solution was added

25 carefully until neutral reaction and the mixture was extracted three times with dichloro-
methane. The combined organic layers were washed twice with agueous saturated sodium
hydrogencarbonate solution and once with brine. After drying over magnesium suiphate
the soivent was removed under reduced pressure and the residue was purified by column
chromartography (silica ge!, 1.7% methanol in dichloromethane) to give 4-(3-acetyl-

50 sulfanyl-2-ethoxycarbonyl-propyl)-piperazine--carboxylic acid fert-butyl ester (0.29 g,

0.4%).



zo To crude 4-(2-ethoxycarbonyl-allyl)-piperazine-I|-carboxylic 1: A Grr12_
tert-butyl ester (2.4~ Q 8.2 mmol) Leas added thiolacetic acid {’7 E q
under arj he mtiture was cooled to OC and triethylamne (1.1~ rnL,
8.2 mol )%m%SE‘r’S%agld dropwi se. The mixture was then stirred af 4558‘1‘f?°334
tenperature for 2 d and thiolacetic acidj762.~ nL) vas added. stirring was
continued for 1 d, then aqueous saturated sodi um hydrogencar bonate sol ution
was added z5 carefully until neutral reaction and the m xture was extracted
three tings Mfe '[&mtg(,p_ - n- 1T0ELGRMY; negdgorgani c | ayers were washed
twi ce with agueou U rbonate solution and once
with bring&o Wi—mretyiswlfmldvcﬁhomngUm@lyll)pﬂﬂ@trﬁzm%ﬂeczsbd)mmacvrﬁ&zﬁlamalved
under reduced p e_ss re and the residue was purified by colum chromato;

raphy (si Fiea(C 2Rt harsen SFWT%IFQ:H}"HP%@PH%@) -’t”@)L G V) wag Bd%éé‘f@l ~0

cul oy - e hanycagand ey Bl by Do« ol L i o
?- Tyl ef caphderetduced prespip@b &tiethe Litelcopipeah@ns teabhirdéhloride salt (0.071 ¢

4-(3-acetyl sttlfanyJd-?-ethox}' carbonyl - propyl) - pi perazi ne-1-car boxyl ic acid
tett-but yBuat¥Y)(0. 095 g, 0.25 mmol) argon saturat ed hydrochloric acid (3

m., 37% r ef for
2. el SR B MIRE R BN A e e e s radanr ¢ U5 BR8em ne
title con2phund as the di hydrochl oride salt (0. 071 ~.. quantitat]v). ~H NWR
(300 MHz, D~ : $3.86 - 3.49 (m 10 H, 3.36 - 3.28 (m | H), 3.01 - 2.88
gym ? H) S04+EMH) . to Exanple 27 ‘

3- (6- Am no- pvri di n- 3-vl)-2-nercapt onet hyl - pent anoi ¢ acid {a)
2-(1-(6-rert-Butoxycarbonyl am no-pvridin-3-yl|-propvdl-mal onic acid diethyl
ester Example 27

3-(6- Amino-pyridin-3-y-2-mercaptomethyl-pentanoic acid

(a) 2-[1-(6-rer-Butoxycarbonvlamino-pyridin-3-y)-propvil-malonic acid diethvl ester

15 To a surred suspension of copper iodide (5.71 g, 30 mmol) in diethyl ether (120 mL) under
argon was added ethylmégnesium bromide (3 M solution in diethyl ether, 20.mL., 20 -
mmol) within 10 min at 0°C. After 5 min stirring the mixture was cooled to -78°C and a
solution of 2-(6-rert-butoxycarbonylamino-pyridin-3-ylmethylene)-malonic acid diethyl
ester (5.47 g, 15.0 mmol) in tetrahydrofurane (60 mL) was added dropwise with in 0:5 h.

20 Durnng this period'tetrahydrofurane (40 mL) was added. The mixture was allowed 1o stir at
-40°C for 2.5 h. Then a solution of ammonijum chloride (5%) in agueous ammonia selution
(5%) was added with vigorous stirring, allowing access of air, and the mixture was warmed
up to room temperature. The mixture was extracted twice with ethyl acetaté. The combined
organic Jayers were washed successively with aqueous ammonia solution (5%) and brine,

25 and dried over magnesium sulphate. The solvent was removed under reduced pressure and
the residue was recrystallised from a mixture of diisopropyl ether and tetrahydrofurane
(5:1, vol./vol.) to give 2-[1-(6-reri-butoxycarbonylamino-pyridin-3-yl)-propyl]-malonic

acid diethyl ester (3.23 g, 55%).

30 b) 2-[1-(6-reri-Butox vearbonvlamino-pvridin-3-v])-propvi]-malonic acid monoethy] esier

2-[1-(6-reri-Butoxycarbonylamino-pyridin-3-yl)-propyl]-malonic acid diethy! ester (3.23 g,

8.19 mmol) was dissolved in a mixture of dichloromethane (12 mL) and ethanol (24 mL,



~~s To a stirred suspension of copper iodide (5.71 0, 30 nMmp]) in g ﬁbeymh
ether (120 nl) under argon was added et hyl magnesi um brom de {3 M

in diethyl ether, 20.nL, 20. nmmol) wthin 10 run at 0C. Afte

stirring WR8U&$557t ure was cooled to -78C and a sol ution of PeTsEd0834

2- (6-tert-butoxycarbonyl an-1ino-pyridi ns3-yl net hyl ene)-mal oni c acid di et hyl
ester (5.4'1 g, ]1.5.0 rnnol) in tetrahydrofurane (60 nL) was added dropw se
v~~ith in 0:~ h. ~o During this period tetrahydrofurane (40 m_) was added.
The m xt to stl SQ ut

ammoni unfEAP ?aéhleé%woa Gooeetn Bomit v S i S e e e &

Vi gor ousg54i Br')'O'}Hmoﬁ ih QMR8 @BGRESODE g1l 0°@BMe{N€ HTEXEU L MRS NRLRGr Up O
room tenperature e mxture was extracted twice with ethyl acetate. The
conmbi nedl ®hgeniectht ayiense wes ellomsthedwsoo oess rameh yermpetrhmaquﬁw$oa¢ﬂmm1@n

| ut ~ nd b d hat Th | t
nas T EVAE HBR] PR s Brobl e " (E R el Ser i et B s Ciing FruBEPT om
a mxt ur@a? %mqéd ﬁ)QWS)HylndQBQ‘?E t@irég TRe ﬁﬁm{éjfu‘ﬁi Wn@‘l'ﬂ?d l(wﬁcé-mfﬁ%l m(x\{lprla of to

give 3-[1- ert - but oxycar bonyl am no- pyridi n-3-yl)-propyl]-malonic acid
di et hyl asyeicefde 23d diet55¥her §€h1pyolAof). The agueous layer was acidified by addition
1-(6-tert-Butoxvcarbonv]am no-pvridin-3-v]1-propvll-malgnic m)noet hvl
ester ?-pha {‘@LP%‘? pL ‘Bchol@%éﬁ HB'}%W%H? rﬁﬁJrq i‘jgﬁ ‘3|[%4ytio)D ﬁF&?ﬁ Tc“ﬁ‘iﬂ o Ehei d
di ethyl Gahein C&?Lgte Thgcér%bﬁ@‘@]o}oa‘ﬁ@cs]agééw é’%shfﬂj @ztﬁ"k?qr‘wﬁlé?ifover

di chJororneth ne 2 nmL) and et hanol UG Z00~ Wt i 00! 56557
?' CT/ SEomh@mmzilpﬁa@%rﬁgm SO'V@mt\hnsresrmvad|uodemva§u@mioter@sselmmel§é [d-(6-
sol ution of, potas um nydr oxi de 790.  8.20 t, (16
. o0”5eEro SR B R TG PR TR B B R T AT ¢ fe
m xture gwes) all oLVed to Lvarrrmup to roomtenperature. After concentration
under reduced pressure to S -] 0 nL, water (JO nL) was added and the
resulting enulsion was stirred for O S h. and then filtered. The filtrate
was washed tWi &e ,vid o2 Ded i S Rhines BYL o a68 akRiand i dLel it her {2: T,
yol /~-0])" I a sol ution of
citric arod sbmtmtoéﬁ (IJ(@%rzthtomafboayprnm‘) p4r1ﬁm 5V1)aplﬂb139b§tmalomed:crtdhr ee

times with eth ace eco c ) ver wer e wa dvvi'gh
bri n¥, d?‘PBﬂe‘B é%é?f ﬁg’f‘g 6? ‘i“/\ﬂ% afi%‘?ﬂsﬁj R der
reduced o @$SHELiHAaMeBY A (0. 49 mL 37%) and c:eth} amine (0.62 mL, 6.4 mmol) at 0°C.
2-j 1-(6tert-butoxycarbonyl ami no-pyridin-3-yl') - propyl ] - mal oni ¢ acid

nonoet hyhfressiaring 2hetfigpred299ropgy for 16 b water (40 mL) and ethyl acetate (40 mL)

_2r;)1;_.- Lg[%?{et 1 g% OK%/gI‘ag PIPO\{Ila] p¥mn Q{JIDHDBG Z}{ll cl)érgrlprg\p/érlafuargr}ye a)e‘%%ve% epa%kedes’t er
?-(1-(6- irﬁlrthetéqb%(bﬂfsb&f}y&@zﬁﬁ\nﬁt pytH ehyl-a3epte) mmw}dmm@mc |Betsdvirs
nonoet hyl ester (2.45 ~ 69 mmmol } in dichl oronet hane ( rh{/TL wer e added
an a¥ueotiashss| with @Jﬁﬂtéfa‘ﬁdo%qh*ﬁP‘éFéTN‘déDT(QfSﬂé‘qﬂhy@?%”%ﬂ)%‘%f Y A8 0. 62
m. 6.4 Stk Isb R LR HOLULRoM RN AU YR 10LBicy vat er
(40 ) et%lsgé}ggf%ﬁ}g{af o ierereacfx ,%\ltrgr ad |rt fsonaO ’>r(1)1 n
stirringlag- reoeButtoanmbratyhmnﬁhe 4Vé)y]9310$>’l\milcs/l$epai athgteserd ltHee. adfeous was
extracted twce with ethyl acetate. The conbi ned organic | ayers were ~o
washed with a saturated aqueous solutior, of sodiun: hydrogencarbonate ar.d
brine. Al etAQEthGHarQM%E[h%le(E%Slﬂuﬂci\%@mbhﬂaﬁ@ﬂﬁ%ﬂhd)’i@§ v ERONEE;dureer
reduced pressure to afford ?[ T

- (6-tsentetBut esxgrcar bonyl - pyri di n-~-y])-propyl]-acrylic acid ethv] ester (1.?
1 g; 54

o- Acet yts&?%gﬁﬁ’/l RN R Op B R B P Y SRy BAVES ARSI ST AL 81223 entano
ic acid mbh@t ¥k dRSE1SEd in thiolacetic acid (4 mL) under mcon and triethylamine (0.56 mL,
2-[1-(6-rett-Butoxycarbony]-pyridin-3-yl) acr lic acid ethyl ester
(1.20 g,48. rﬁ@lOdﬁrmziS)adma@ B]egsaﬂmedvqsme@md@} é@ I@rc-r% (@olrEgtiaRsikf? rak-gon
and trieth ne was ad The m xture heated to
50C. Af LA ?@nﬁr’? ﬁﬁﬁ(ebﬁg‘gié?fiﬂélé& e Fé’*%ﬂiﬁ) W%gocﬂf]%g}jm%@ feé?"eén‘dff’tﬁi‘@r? 14 h
the [ xtupe VRS HRRINGH sb@uFPRB:b SIREBE A EwaADddded slowly 10 obtain a neutral

solution. This was extracled three times with ethyl acetate. The combined organic Jayers

were washed with aqueous saturated sedium hydrogencarbonate solution and brine. and



~0 saturated sol ution of sodium hydr ogenacar bonat e was added sl OV\A?/Bt RUG 2004
obtain a neutral solution. This was exracted three tinmes with eth

acetate. The conbined organic |layers LL~ere washed with aqueous saturated
sodi um hyW@O¥/ép¥ar bonate solutior, and brine. and 1 6 AUGPZOGMIWEG34

00l 665~7 PCT/ 500/ 00834 7S dried over maggesi um sul phate. After

concentration under reduced pressure the residue vas purified by colum
chrornat o~raphy (silica del, 1.79c nmethane! in dichloronmethane) to vyield

2-acetyl sul fanyl net hyl - 3- (6-t er! -but oxycar bonvl ridin-3-ylj-pentanoi
c acid etHyl O%W’“GSIU‘?ZU]PM@S%"T SOF*F%/‘?E” APSG Eﬁfgr éqdou&lg‘igfféﬁléfor?@? é“‘-S%ﬁ@

separ at ed,, | Vi A ak
A ool um” TR L o R e eI

i soner s) /yetHanatetyiks XifanyemdiBol- 189 -7ercontoaiynarhgn ylhef dovp wid ines - 0- {30 ¥nodd acad f | ow
rate of 1 nlL/mn U||th a sanple corcentratior, of 5 ma/nL. io The

enat i onergey!estads 2ads8 &t er m ned anal ytically by chiral HPLC on the sane
colu wi th he; cane/ ethanol m xture (85:10 as el uent.

2- Acet'vl sul fanyl netlivl-3-(6-tert-butoxvcarbonvl am no-oyridiri-3-vl)-pentan
oic acid ”Ié‘tehyiixtu&S:tf&iﬁds&redrSerR@ta&ﬂéﬂaﬂ)aﬁetﬁnxrrprej:@raﬂ?e state bgehiraldHomatography

?- Acet vl sui f any] net hvl - orf- but oxvcar bonvl ridin-3-vl)-pentano

a
ic acid &SHg? Cééff‘léﬁlBAﬁéf@HchnJQMn%mﬂ %1“%%“@@“5989 hexane (mixture of
?-Acet vl %iarfu@ﬂy/uﬁ%%hm% ok G5t BNt c&,te&l%vyccﬁmomq@mmc@ym diggs3rayd J pent anoi

acid et ester Retenti'on tine
mL/mm with a sample concentration of 5 mg/mlL.

10 The enatiomeric excess was determined analytically by chiral HPLC on the same column

with hexane/ethanol mixture (§85:15) as eluent.

2-Acetvisulfanylmethvl-3-(6-tert-butox vearbonviamino-pyridin-3-vl)-pentanoic acid ethvl

ester/A;

(5 Retention time 10.72 min, ee = 99%.

2-Acertylsulfanvimethvl-3-(6-rert-butoxyearbonvlamino-pvridin-3-vl)-pentanoic acid ethvl

ester/B

Retention time 14.41 min, ez =98%

2-Ac=ivisulfanvlmethvl-3-(6-reri-butoxvcarbonvlamino-pvridin-3-vl)-pentanoic acid ethvi

ester/C

.Retention time 23.01 min, ee = 98%

a5 2-Acetvisulfanvimethvl-3-(6-terr-butoxvecarbonvlamino-pvridin-3-vl)-pentanoic acid ethvl

ester/D

Retention ume 29.83 min, ee = 97%

(e) 3-(6-Amino-pvridin-3-v)-2-mercaptomethyl-pentangic acid

30 Hydrochloric acid (38%, 4 mL) was added to 2-acetylsulfanylméthy[—3-(6-ler1-
butoxycarbonylamino-pyridin-3-yl)-pentanoic acid ethyl ester (0.041 g. 0.1 mmol) under

argon and the mixture was heated 1o reflux for 4 h. Concentration under reduced pressure



?s 16 AUG 2004
?- Acet vl sui fanvl net hvl - 3-1 6-t ert - but oxvcar bonvl am no- DVri di n- 3-vl ) - pent anoi
c acid ethyl ester/D Retention tinme 29.83 mn, ee = 9790 ( 00/0

3- (6- Ami*KB-9PYPFdi n- 3- vI | - 2- mer capt onet hvl - pent anoi ¢ acid ;= S
acid (3S90, 4 nlL) was added to 79

2-acetyl sul fanyl net hy[ - 3- (6-t ert but oxycar bonyl am no- pyri di n-~-yl ) - pent anoi c
acid ethyl ester (O. 041 a, 0.1 rnrnol) under rson and tt',e mxture wa;
heat ed t X 4‘0 r.at i ed 77 QUG
2004 ~~~Rg)agd}jy 2 Hgﬁﬂg}f__} tdotg%gg@é:ggqﬁpw ng%qu%ﬁween%a[:(onagfor ded
the tithg cgcngound as the hydrochl oride salt (0.027 nP 97i0j .

3- (6- Ami no-ovri di n-3-vl | - 2- ner capt onet hyl - oent anoic acid /A s This conpound
vas obtained from

2-acet ylL,sul anlrret..l 5 (6= - Rop-yri di n- 3-yl ) - pent anoi
racety ey LLany, L 1.90 (B lbiid AU 6 WYhary A PV R (aoh Mee o,
S 7.49 (Iﬂ@hcdmphﬂundlvzﬁ%bﬁﬂnecﬂ.frbﬁn7 Zc@ﬂs(ldamﬂlrdd)hjl-z (&erélﬂbutaxj"ba,rbcﬂ“yﬁﬁmﬁm 2
H, 1.66 (m 2 H, 0.72 (t, 3 H. IvlIS+ 241 (MtH). éGAmnoQ\/rldln-
~vl)- 7PME¢@a3’b'Blmnhaﬂ01C0@Fd 8yl esteréfdyv the method descnbe above

'H NMR (300 MHz, D:0): 8 7.79 (dd, 1 H), 7.69 (d, 1 H), 7.05 (d, 1 H), 2.81 (m. 2 H),
2.51 (m, 2 H), 1.66 (m. 2 H), 0.72 (1, 3 H).
MS+ 241 (M+H).

3-(6-Aming-pvridin-3-vl)-2-mercaptomethvl- oeﬂtanom acid/B

This compound was obtained from 2-acetylsulfanylmethyl-3-(6-rerr-butoxycarbonylamino-

pyridin-3-yl)-pentanoic acid ethyl ester/B by the method described above.

'"H NMR (300 MHz, D-0): § 7.85 (dd, 1 H), 7.64 (d, I H), 7.01 (d, 1 H), 2.98 - 2.64 (m, 4
is H), 1.89 (m, 1 H), 1.60 (m, 1 H), 0.74 (¢, 3 H).

MS+ 241 (M+H).

3-(6-Amino-pvridin-3-v)-2-mercaptomethvl-pentanoic acid /C

This compound was obtained from 2-acetylsulfanylmethyl-3-(6-rerr-butoxycarbonylamine-
a0 pyridin-3-yl)-pentanoic acid ethyl ester/C by the method described above.

"H NMR (300 MHz, D-0): 87.85 (dd, 1 H), 7.64 (d, 1 H), 7.01 (d, 1 H), 2.98 - 2.64 (m, 4

H), 1.89 (m, 1 H), 1.60 (m, 1 H), 0.74 (¢, 3 H). '

MS+ 241 (M+H).

25 3-(6-Amino-pvridin-3-vl)-2-mercaptomethvi-pentanoic acid/D

This compound was obtained from 2-acetylsulfanylmethyl-3-(6-terr-butoxycarbonylamino-
pyridin-3-yl)-pentanoic acid ethyl ester/D by the method described above.
'"H NMR (300 MHz, D-0): 8 7.79 (dd, 1 H), 7.69 (d, | H), 7.05 (d, 1 H), 2.81 (m, 2 H),
2.51 (m, 2 H), 1.66 (m.2 H), 0.72 (¢, 3 H).

30 MS+ 241 (M+H).



This conpound .vas obtained from

2-acetyl sul fanyl met hyl - 3- (6-tert - but oxycar bonyl am nopyri di n-3-yl ) -} pénf\\a\(ﬁlomgl*
acid etrtyl esterB by the nethod descri bed above. ~H IVlVlR((:300 DSO)
cS 7.85 PHAO0GSSE) 7064 (d, i H), 7.01 (d, 1 H), 2.98 - 2.6ACTREOUOBE 1y

1.89 (m 1 H, 1.60 (m 1 H), 0.74 (t, H. M+ 241 (M-H).
3-(6-.amno-r7vridin-3-vll-2-tnercabtonet' r~vl-oentanoic acid /C This
conmpound was obtained from

2- acetylgq],i;gy,;srret hyl - 3- (6-tort-but oxycar bonyl anmi noao

pyri di n- tanoic acid ethyl ester/C by the nethod described above.

"H | ~TVR3{800mineldizidi 0239 1)-2bmérdBbtofetdh vi - Heth vi. o 4iatiblic akidd), 7.01 (d, 1 H),
2.98-264(m4H) 1.89 (m 1 H, 1.60 (m 1H, 0.74 (t, 3 H. NS+ 241
(MtH). 's 3-16- Ami no-ovri di n- 3- vI) 2 mer capt onet hvl - Dent anoi ¢ aci d/ D Thi s

conpound 10kt 3l
2-acetyl %awl-:%m@'l—@re[t
aci d et hyderester/ D by the rret hod descri bed above ' H NP~1R (300 M—Iz D, 0):
d 7.79 (dd, 1 H, 7.69 (d, 1 H, 7.0~ (d, 1 H), H)251(m2
H), 1.661¢mstigeppolugoral peppes cpgnide i3.Rise. @Qquw/lmqetrf—l)ydm&lrmwﬂlml@ 20604
wo oa~bs+s;

6 At nbe 53 FHe ey PP By p SRS TR T 0T Coa i ? M B g yro-

furane was added under argon over 15 min. After additional 15 min stirring a solution of 2-

(6-rert-butoxycarbonylamino-pyridin-3-ylmethylene)-malonic acid diethyl ester (3.78 g,

0 10.4 mmol) in tetrahydrofurane (50 ml) was added dropwise over 15 min. After stirring for
16 h the mixture was allowed to warm up to room temperature. Then a sotution of
ammonium chloride (3%) in aqueous ammonia solution (5%) was added with vigorous
surring, allowing access of air. The mixture was extracted twice with ethyl acetate. The
combined organic layers were washed successively with aqueous ammonia solution (3%)

15 and brine, and dried over magnesium sulphatz. The solvent was removed under reduced
pressure and the residue was purified by column chromatography (silica gel, 1.7%
methanol in dichloromethane) to give crude 2-{1-(6-tert-butoxycarbonylamino-pyridin-3-

y1)-2-methyl-propyl}-malonic acid diethyl ester (2.85 g, 25%).

20 (b) 2-[1-(6-tert-Butoxvearbonviaminoe-pyridin-3-v)-2-methyl-propvil-malonic acid

mongethvl ester

To a solution of 2-[ 1—(6-ter1-butoxycarbonylamino—pyridin—3-y1)-2-merhyl-propyl}—malonic
acid diethyl ester (1.369 g, 3.84 munol) in a mixture of dichloromethane (6 mL) and
ethanol (12 mL, 95%) at 6°C a solution of potassium hydroxide (0.272 g,-85%, 4.2 mmol)
23 in ethanol (6 mL, 95%) was added dropwise over 40 min. After additional 1 h stirring the
mixture was allowed to warm up to room temperature and stirring was contnued for 18§ h.
Then water (30 mL) and dichloromethane (30 mL) were added, and after 3 min stiming the
layers were separated. The organic was extracted once with water and the combined
aqueous were washed once with ether. Then an aqueous solution of citric acid (10%) was
30 added to adjust the pH to 4, and the solution was extracted three times with ethyl acetate.

The combined organic layers were washed with brine and dried over magnesium sulphate.



(a) 2-(1-16-text-Sutoxvcarbonvl am no-ovridin-3-vll-?-nethvl-Droovl L n’g@gn?{m
acid diethyl ester To a stirred solution of copper cyanide (3.~8 ﬁ

mmol ) in tetrahydrofurane (~0 nL) at 1~C a solution of isopropyl neianesium
brom de 400655572 M 80 mmol ) in tetrahydrofurane was adde&cﬁﬁ%@f’/o%éon

over 1~ min. After additional 1~ mn skirring a solution of

2(6-tent-but oxycarbonyl am no- pyri di n- 3-yl net hyl ene) - mal oni ¢ aci d di et hyl

ester (3.78 ~, ~0 10.4 mmol) in tetrahydrofurane (~0 m) was added drop
vise over 1~ mn.. After st|n|n the m xture I : d,gq,_warm
up Lo T emfmrteéawa@wén cSabrera task ort - Br O atisar R e S R BT U

agueous ”;!w% g@'mm dc7d nfdho¥fBS! é&@&lg@ oWidt B1 &) 9Ok QUEn&d i rring, allowing

access o mxture was extracted twice with ethyl acetate. The
conbi ned or ganic layers ~. vere washed successively with aqueous amoni a

sol utlgg (~90) i; and br| ne " .rued qu[ agnesi v qu sol vent
was rendoe eht oAU e RE e —vas ec—by- col um
chr onat ggr b % -bl:g EHOQME?‘DI% qulﬁbimﬁﬁmn@jﬁ@}y'} Salinye
crude 20[?)1‘?{)%%&?# E?o(g car bén‘y@Cgm no- pyr plyn-1 3yl r-2~- met hyl -pr op;

-1]-rrl akpnimeneshd it m@lﬁl aes?tfe'/'rm(r@l)aﬂ dighl e)w@;@ezhwg (¢ b)L) were added an

2ci d | ORAELP Gerer TETLCEBI PN B 1) tho dietTEidbe (BISRE 2 ol ©

1-(5-text obé'tR%i%{rC& gﬂﬁ‘lfﬂxeam ArPYEb SRy 3oy |4 n&rRBUbY by opydihy Rk an 00 aci d
. di et hyl “ester 6 84 |T-nol) in a mxture of dlchlororrethane (6
m.) and me} \lqa@cddﬂed,zAf‘ch; a@i'r%nlﬂt_ G0 sarsod mttnoorm EQTPPpUItHHSﬁlQJWh[Vd'Y@RI de

(0.272 g, 8~% 4.2 nmmol ) as in _ethanol. (6.1, 9~9e) ) a .=l se
over 040 SEPHEAROE YLD AL ei"ﬁ“%ﬁ“”?% H’é”‘teﬁ B %“3’?@6 ﬁggl%g] ﬂoqumi 0 warm

up to r qg){m %}@/@Fﬁe&/% Be\»@'i‘g 5§Ltu'r£t5d AgLevasssiansd ouedidfnhydd dncarbbene wat er (30
m.) and Iororret ane were added, and after 3 min stirring the

| ayers \eeine. A@padm@ovélf@dmfgawpbmm ONGAHE EBAE WIdER THREERT PEAEE he
combi ned ggueous e i e%gady m}’x“chﬁr%g%%h Tﬁﬁ&a%‘ A0HeOHSHeRdIYL T on of

citric £0AdNYToMCwEE P! just th to 4, and the solution vas
extract ed.iibrpthil@®so wWivkip- p[t—tﬂf}er@.lmﬁba)tceroon}?heynmmbl-mbd? oregamisopdrer s were
washed with brine and dried over rragne5| um sul phate. ~ s au~ zoo4 CVO

00/ 6655 AcPAF BEbehgDester 812917387 evaporation of the solvent crude 2-[

- (6-tc~rt-butox' ~~carbonyl am no-pyridin-. ~-yl)-?rnethyl-propyl]-nalonic
aci d nonoet hyl ester (0.9'1 g. 6s CC) was obt ai ned. (.

(1- ( 6-t qu} 2Btceirtloutfarant tooty | -3 efdrriibutex vg piboav) Y aci d

ethyl ester Tp a.solution of 2-[
1- (6- tor&‘f—“&%@%@m% no- pyri di n-3-yl)-2-net hyl - propy!] - mal oni ¢ aci d

monoet hyl.[ egd-ghr-BRidkFE a®on - #ridivekyl)-2rmelihg hbopg Hetdndmeadid evily) esier(@-“@dded
an aqueous sol uti on of formal dehy and diethyl am.ne {9, 23

n, 2.3% rhﬁﬁllr)mml) wes dissel e?dé"tihﬁ?lii‘i‘ragtaﬁé %f&%h‘ﬁf&*@’ PESPGS P aT (P tat er
(30 ni) d“E )%fst:?&dgd(?ﬁ’ﬂﬁﬁvz weyL pdded, s0ft ek radel hitgpalcede min (2
stirring at errperature t iJayers were n separated and the aqueous
vras extﬂhae;waﬂ aﬁ&udc @ fvir tHdieiohny 7Cah:étea‘neuur7¢'rveas®onbdried0@ﬂ gemberaiyy erda wer e

hed with t ted I t f d
br i ne. AREECRylgn 6O STUMIATP EODAV B NS ST e T Bhaved ihder

reduced g §o%“"r§ apgk %ﬂ%&ﬁ%@é&%ﬂ\@%@%ﬂh mccétzby Tl dTbiabd ormhiagegphy
(S|I|cag 8% et hanol i n di chl or omet ane) to give 2-[

1- (623t er\tvcdauifwby(ta/mtbmmaleequysratmawdgogulu}n bydrggwpﬂqu@rﬁ)pp]unon and brine, and

dried over magnesium sulphate. After concentration under reduced pressure the residue
was purified by column chromatography (silica gel, 1.7% methanol in dichloromethane) to
vield 2-acetylsulfanylmcthyl-3—(6—(ert-butoxycarbonylamino-pyridin-3-y1)-4-methyl-

pentanoic acid ethyl ester (0.284 g, 54%) as a mixture of diastereomers (6:1).

30



is acrylic acid ethyl ester (0.24 g, 28 70). (d) ~ 16 AUG 2004
AcAt vl su] fanvl net hvl - 3- (6-t ort - but oxvc~r bonvl am no- pyridi n-3-v!)-=1-nethvl p-

zntanoic acid ethyl ester —

2-[1- (6- %(SPQ‘%%‘beycar bon_yl - pyri di n-3-yl ) - ?- et hyl - pr opy! | Eab/PgP§/os34

aci dethy] ester (0.43! zo g, 1.24 mmol )swas dissolved in thiolacetic acid
(4 mL) under argon and triethyiamne (0.21 nL, 1.5 mvol) was added. The

m xture was heated to 60C. After 24 h thiolacetic acid (2 nL) .vas added.
After addhtL@nah g0 phriiRe:-Ih XLHE R BRI SROL e &gV IEQRAMbRIRE ature and a
saturated Sorution of sodi um nydrogenacar bonat € was added slowy to obtain
a neut r aAcsglsutfaoy meltnil S-(Oviast-Bx o x aathech yt dmiee- pyirmes Syl --h-red¢thyllpaoet@t e. The
conbi ned organic |layers ~; re shed with aqueous saturated sodium, _
hydr ogentaf BEWAEEESEH Ui %H-%WW%E &é%ﬂi“‘djr iﬂeferg%e@ﬁuwérfb@rmlgm BHAL.
After copgerteat.i fold r€e<th i | fi.ed by

col um cﬁ’f‘ or’rté{"gék’ggﬁ;&}@?g ﬁeﬁgglﬁégﬁﬂiﬁ 0 Jh%%lhgr?gf‘é’itrgéfg? }éﬁ?%?%ﬁr#e{eﬁane) to
yiel &  pressure and drying at 45°C/0.3 mbar gave the title compound as the hydrochloride salt
2-acetyl sul fanyl net hyl - 3- (6-tort-but oxycar bonyl am no- pyri di n-3-yl) - 4- net hyl
pent anoi ©-&& & BTyas aesireyre Of dpgweregmerd (§:d4)- as a mixture of di astereoners

2L am RoNBR MR et BTEERE R T TRB A BB g

Acet yl sugif anyd netdiydm, 3 H). 2.23 — 1.93 (m, 1 H), 0.93 - 0.74 (m, 6 H).
~-(6-te, t-butoxycarbonyl am no-pyridi n-3-yl)-4-nethyl -pentanoic acid eth;~I
ester (QMEES3-MeH20 nmol ) was dissol ved in argon saturated hydrochloric
aci d‘o(3 m., 37%0) and heated to reflux under argon for ~.~ h.
Concentration under reduced pressure and drying at 4dC/ 0.3 nbar gave the
title cobpougie.2%9as the hydrochloride salt (0.038 g, 99% as a m xture of
di astereoners (6:1). ~H NN~I1Z (3001~1Hz, D, Ol): 8.7.81.(m 1 H, 7.62 (m 1
H), 6.98" \enpVTigling g-v1)- S mpacabromathyye 5 -phegyf-progio 3 H. 2.23 - 1.93
(m 12i-i), 0.93 - 0.74 (m 6 H). N1S 2> {MtH) 0 Exanple 29
3-(6-Amr.o-pyridin-3-yl~ 2-nercaotonet hvl - 3- phenyl -nropionic acid

(a) 2-[(6-tert-Butoxvcarbonvliamino-pvridin-3-vl)-phenvi-methylil-malonic acid disthyl

15 ester
To a vigorously stirred suspensin of copper(I)cyanide (1.71 g, 19.06 mmol) in dry THF
(18 mL) was added a solution of phenylmagnesium bromide (12.7 mL 3 M in ether, 38.11
mmol) at 0°C under argon. The mixture was allowed to warm to room temperature, giving
a dark brown soluuon. After 150 minutes a solution of 2-(6-terr-butoxycarbonylamino- -

20 pyridin-3-ylmethylene)-malonic acid diethyl ester (1.74 g, 4.76 mmol) in dry THF (19 mL)
was added at 0°C. The mixture was left stirring for 3 days then aqueous ammonium chlo-
ride was added. The agueous layer was separated and extracted with ethyl acetate. The
combined organic layers were washed with brine and dried. Removal of the solvent in
vacuo gave a residue, which was suspended in hexane. Filtration of the crystals gave 2-[(6-

25 terr-butoxycarbonvlamino-pyridin-3-yl)-phenyl-methyl]-malonic acid diethyl ester (1.85 g, .

88%).

(b) 2-[(6-tert-Butoxvecarbonvlamino-pyridin-3-v)-phenyl-methyl]-malonic acid monoethvl

ester
30 Asolution of KOH (0.266 g, 4.11 mmol) in ethanol (14 mL) was added to a solution of 2-
[(6-rert-butoxycarbonylamino-pyridin-3-yl)-phenyl-methyl)-malonic acid diethyl ester

(1.82 g, 4.11 mmol) in ethanol (12 mL) and methylene chloride (12 mL) at 0°C. The



(a) 2-((6-tert-Butoxvcarbonvl ami no- pyri di n-3-vl)-nhenvl - met hy! 1- mal §nAdG 2004

acid diethyl i; ester To a vigorously stirred suspensin of copper(l)cyanide
(.71 ~, 19.06 mmol) in dry THE (18 nlL) was added a sol utl%&LTo £0000
pl ~enyl mgh®@&i6gin bromide (12.7 nL 3 NI in ether, 38.1 | HOGE under

argon. The m xture vas allowed to warmggo room terrper ature, giving a dark
brown solution. After 150 m nutes a sol ution of

2-(6-tert-but oxycar bonyl ami no ~o pyridi n-3-yl met hyl ene) - mal onic acid

di et hyl ester , H ) o d The
mi; <t ur emtAﬁéml\eztst ‘lgrtelgror\ frhlmt[or @%:ﬁggﬁ ‘é% Eéﬁ%%@jé%l ggng@hi?%h %g faas _
added. ThBarRAHe s dea e’ GN@ISteSreﬁtaroatttﬁtittatad» mxtiradtfedaddittnadtl Ryl Taeet at e.
The conbi ned organic | ayers were washed with brine and drjed E@Dval of
t he sol vremtunErwab\ﬁ&éG@t@aﬂ@e”&EF @ﬁ%%?fwf%H“%@V%%ehdM G M

Filtratio f the crys . .

tent - but%géﬁ B‘Sﬁ% % :@e tc))f/? I y3 y% w“lhleed i b“ y flTa rqge%n'?%erdélltréu%ﬁ et hyl
ester; (L@evaporati&SH vac(zblthe remdue was suspended in he\ane Filtration of the crystals

?- ~(6 tent - Bu?oxvcar bonvl am no- pyri di n-3-vl) - hen | - rret hyl | - mal oni ¢ aci d

t nonoet tﬁﬂlveé’,s&(@fei‘sthWW@?fa@ﬁl)dﬁmdfo Raipe- 21667haw &ﬁy! rWFlﬁ’Bl‘j aGi¢y et hanol
(14 nm) was etergl E]I on of

2((6- terrPO‘B?ft ar ong?l o- pyridi n-3-yl)-phenyl -net hyl]-mal onic acid

di ethyl ester (1 32 g, 4. 11 mol} in ethanol (1’> m) and r.-,ethyler.e
chloride (13 ) at CC. The _ : ( 6 T/, fOpl UOSSA
'S3 i xt UEeZheses C Qg BN §-He6r
di ssql ved,, b Th@rer&ac GQBrthuXcBWcﬁrboH S
stirred blr[ﬂé I tl(%ﬁalhlﬂio'Li éit%ﬂ?wrgnqgﬁdrggvrgs concen%(r ated under r egluced
pr essur earaind-patidid-3-at)epene|- ety Dmaldnit agidimoneethy! astdedl 1§ +henmebizgde. The

I d d. Af il
cvanor ot TonSOSer ot FrRE BT WAL SOLpERau TRrHsraRaBHERe PHIE of

the crysioal $he @a¥@re was stirred overnight at room temperature and then diluted with ethyl

2-[ (6-rerr-but oxycar bonyl ani no- pyri di n- 3-yl ) - phenyl - net hy IJ mal oni c, acid
nmonoet hydceass. dihe @gaamchdyggy@ wa{}@)j with aqueous$ saturated sodiumbicarbonate and
~-[(6-rent-Butoxyga ChlirRich QMtéchm@%tb\ﬁttr@gt WhiifGedag d
et hvl’ estér 2" %%%gt}h‘ %[%%?8n8§ r@r o ) was added to a m xture of
?-1(6- reftr{shlnutc@n@tcgabmanﬂh)no yptyld|2d[(&-raﬁbtl)oxwhehynylﬁmlhwyrlﬁm-mi/c aci d

nonoet hyI ester cil] rmﬁ %@ ~/o ag. solution of fornmal dehyde
(0.4? nP CDYIGmﬁﬁ%t )“CFWCrf“é:t Fhghes ' o’rli'je‘( m.) at OC. The ni;cture was
stirred overnight at roomtenperature and then diluted with ethyl acetate.
The organic Iayer was washed with aqueou% sat ur at ed ésodl um pl car‘onate and

i bri nddafdvetrilsdfanaireashviE 34 ¢y ety oBIeX PR DAY AENer e crude
prodyuct Lva flash chronmat ography (CH~CI ~) to yi eI d
2- [(é’ 5 ok Ofétﬁ et%r am no- pyri di n- 3- y])phenyl g/l] acrylic acid
ethyl esT®éth{l@maf (@,1033, 0)04 radlot) was added to a solution of ’7 ferr-butox ycarbonyl-

?- A~eet vl 5ul f anvl m et hvl 6-r but oxvc onyvl o ri vl ) - 3-phen

vl ~0 pr cORGATRYTIGET %*Y@rthﬂ%éftﬁétw?{rt‘ffé hﬁ‘flg %hg eftﬁrchlg q\% Jﬂg}?‘m)l ) was

added t Oth?o"\?&tcuatcltd)(h xqf_) at 0°C under argon. The mixture was heated at 45°C for 24 h. Ethyl
(6-!err-butoxycarbonyl am no- pyr| di n-3-yl)-phenyl -nmethyl ]-acrylic acid

et hyl estceraid ®ag&idgd 20d 9 erghmic poRIe Was WeHic8 atEt AQUcqEs dAPHSH JOREMOC under

gazo?)he%e g]ﬂ%(a&éj %@é@fw&lﬂ <§rtegiagk%ea fi %r{ ﬁor a%rdtevla omfibBY vaé h@"c%d@"’}ﬁomged

aqueou saturated sodi um
was purified by flash chromatography (toluene/ethyl acetate, 1:0 —> 3:1) to give 2-
acetylsulfanylmethyl-3-(6—[err—butoxycarbonylamino-pyridin-S-yl)-3-pheny1-pr0pionic

acid ethyl ester (0.314 g, 73%).



z; bicarbonate and brine and dried. After filtration and evaporatipmp igg 2004
vacuo the crude product was purified by flash chromatography '

(tol uene{gél&% Aacetate, 1:0 ~ ~:1) to give
2acet yl sul PARyImet hyl - 3- (6-rerr - but oxycar bonyl ami no- pyri di nF§IY§B00/808heny! -
propionic acid ethyl ester (0.314 g, 73%. 1 ~ ~,11G 2004 ~~O 00/ 66~~7

FCC / SE00/ 00834 S4
3-(6- Am no- pvridin-~-vll-?-mercartonet hvl - 3- phe*~vl - prooi onic acid
2-Aoet y| sulst ARYAATBL Bl 3/ LAEhUhOESLhAOYL AT N PN 01 - S-y1) -3 pheny]
-propionic acrd %?hylrésgér (gfg My, %¥§3 atididlnliit.d ol ved in conc. HCl
(3.0 nll 2-Ateyisolfut ylortvwas - ffeat ebuboydebdd wian fhorpykdth -111)-808ehy BE@Pbnic

t he

1y 4

COncentraLiogmgnder reduced pressure gave s the title cornpound as

hydr ochl 8F Pdehdgster (21 Mgy 1200nmpl) vy dissolrd(iBEONMEC! BSDINL)bT8: 88aFor83 (m
2H), 7.5k 1607 ! . 274. 16 I 1-7),,3.6-3.45 1
H)H? 5 84. 235 %%ét?ﬁmmsg%jal{h fl(\)/gl()@ﬁgé]gﬂ%rl\ﬂ%gm é%)catéﬂtﬁnégnr@@r redu)ced pressure gave( m )

3- ( 6- 5 AmitreaitBvedrdpast ashe-h 2diveh oaidt ear{Aving4: @hepvl -butyric acid (al 2-
1-16-tort-B utoxycai - bonvl ami r.o-ovridin-3-vl)-~-Dhenvl -ethvl ~rnal onic

aci d d~et}ﬁ'\ﬂM§s(tDép NIEz78:@):\f §BP Juls st 7 d7 Suspéhi 10656 Topperi). reyani de
(0.66 g,47< f AR dry E ¢.p-m) added a sol ution of
benzylnaaﬁggﬁhﬁFg?%%%%gjﬁé’#EwZT%g‘gk(Pﬁquher, 14. 64 rrunol) at OC under
argon. THE m)»xBar@®iwgs allowed to ~varmto roomtenperature, giving a dark
brown solution. After +50 m nutes a solution of

2- (6-tert-butoxycarbonyl am nopyri di n- 3-yl net hyl ene) -rnal oni ¢ aci d di et hyl
ester, (Ocbfm@Ge 3583 Mol ) in dry THE (4 nlL) ao vas added at OC. The mixture
was stirred overnight at roomtenprature then aqueous anmoniur.-t chloride
vas addeit(6-Fein alis-3hdy@rmwaapsepatdtedhant bexiricacied wth et hyl

acetate. The conbi ned organic |ayers were washed with brine and dri ed.

F. enmoval of the solvent in vaczro gave a residue which was purified by
flash chevodtagraphyudGda@ayiahivlo Reet 3ty 2 1inoran 80,180t RidhNEv
?-[1-{6-tent-butoxycarbonyl am no-pyridin-3-yl'f-2"S phenyl-ethyl-rnatonic
acid di €l ester (0.4-4 g, 539%. (bl 2-f

1- (65t orggs b ] - | di.ny3- vl sz phenv] - et hyil -rn i.c acid
monost hviC eeter ot SR Foelu s (GRS oy FobRaRon ed5r ne)
was addedl) wanaddddus somiaf oozl in et @it bloktiox YA ooy hm B@epYidi n- 3-y!
j-2-pheqxéf§£h%gﬁ-rag{onicﬁ%Fid,diethyl ester (0.44 g, 0.96 mol) in

et hanol T3°mM% YandPAET H§Pen:"e BRIVYE s P PweE)o HarDCEo TThe (pinpERiee, giving

a dark brown selution. After 60 minutes a solution of 2-(6-rert-burox ycarbonylamino-

- pyridin-3-ylmethylene)-malonic acid diethyl ester (0.67 g, 1.83 mmol) in dry THF (4 mL)
20 was added at 0°C. The mixture was stirred overnight at room temprature then aqueous
ammonium chloride was added. The aq-ueous layer was separated and extracted with ethyl
acetate. The combined organic layers were washed with brine and dried. Removal of the

solvent in vacuo gave a residue which was purified by flash chromatography (CH.Clo/
ethyl acetate, 1:0 — 100:15) to give 2-[1—(6-tert—butoxycarbonylamino-pyridin-B-yl)-’-’_-

25 phenyl-ethyl]-malonic acid diethyl ester (0.44 g, 53%).

() 2—[I-(6—rerz—Butoxvcarbonvlamino—ovridin-3-vl\;-2-Dhenvl-ethvlj—malonic acid

monoethvl ester

A solution of KOH (0.067 g, 1.03 mmol) in ethanol (3 mL) was added to a solution of 2-
30 [1-(6—terr-butoxycarbonyiarnino-pyridin-B—yl)—2-phenyl—ethyl]—malonic acid diethyl ester

(0.44 ¢, 0.96 mmol) in ethanol (3 mL) and methylene chleride (2 mL) at 0°C. The mixiure



1 6 AUG 2. 004 WO 00/ 6b~57 PCT/ SEQQDY 0083y S~ was stirred for 4S gﬁa%g omg
tenperature. The m xture vas concentrated under reduced pressur yl
acetate and 0.~ ivl HO were added to the residue. The orgg?g@ b@é/ L, vas
washed WoOm6#5SAe and dried. Filtration and evaporation in 3 g
?-(1-(6-tertbutoxycarbonyl am no-pyridi gs3-yl)-?-phenyl -ethylj-mal onic aci d
nonoet hvl ester (0.37, s 90%. (c) "' f 1 (6

tert - But o~cvcar bonyl am no- pyri di n-3-vl | -2-ahenvl -ethylj-acrvlic acid ethyl

ester Diethylamne (0,27 ) '

PLL- (eteritraneRy arbaiyt BRs By ar st Fa el tit Bt ¢ aci g
nmonoet hyl . ester 0,86, 5 Mt eaaqd&zi &orag ressleuThobr hicflayeratdehy de
(0. 22 %re ﬁ% quIth\% a)cgtzate met h§/ | ene C\I/’1| oride (8. ~>m_) at 0C. The m xture

was St i rvv;sde@mwhmrghtaratdrmdaﬁnlwarmem@tmméofﬂVP@F'éWfCGflOr@IVGI@H)}dé ‘024 nll and

di et hyl am ne (O. 24n1_ was irpi I S

cont i nuddgearpeny! a&HEIO'Qﬁ'H%” Jdé‘gt'agé %Yné f?enrafo\%ggh{ ﬁff%% gém gs["Irhe ot gani ¢

| ayer. v ). washed with aqueous saturated sodi um bi carbonate and bri ne,

dried and concentr at ed i; under reduced pressure to Qve

2-(1-(6-tort- butoxycarbonyl am no- pyr| di n-3-yl)-2-phenyl ethylj-acrylic acid

ethyl ester . d

. Ac~r vl s P 3 v 0 A-phenyl -
but yri ClD@FHvﬁiarﬁ%@(b 9@%@” 39 lvhnTcFlb %bydi@dﬁl ne rﬁﬁct@r@@f@ [10(69re/ rntrmb‘)v-was added

to a solution

?2-[1- (6-cnajrorm-yb1mnmmypwa1|db03\wll)aﬁ1ph®ﬂSﬂyarﬂﬂbdi ﬁiﬂ@%ﬂ: jeid mprasiy) 68RY(G 2588 ¢ acid

et hyl ester Ocet agi 4oy im dihy@be OGotpLer

ar gon. T"Plreno u’r47 rg’v@&s ‘ﬁ%té?n 811 Ormhﬁéﬁ{ﬂ 4 llﬁ‘i GIé)tr%y T)alcet ate was added and

the organiscmphase vahe wais e wak tsmeachwughsattu@Dat techpsoing nivloné f,farrbonat e and

brine and dried. After filtration ﬁ)pd por at.i,o é—fﬂ vaC|r% t[ré(ranc I
product aidehyds (‘b@ﬂlmlr‘éﬂldtfvﬂflylé‘%“% hﬁﬁ 9({] LS FERYI aEst® ‘tl” 1:0
--~ 100:0 tO ' d ethyl tate and water was then added. The organic layer was
2acetyl susrfarrllgll i€ %R 18\’? ZtnG etré}; taC%&t oxycar bonyl am no- pyri di n- 3-yl ) - 4- phenyl -

but yri ¢ vagsihed vx&tkhadu‘-esstmur(n@azaﬂum bigarpyate @m)i bgnf giréd and concertrated

Am no- ~vri di n-3-vl| | -~-nercaot I v id- _ i}
’> Ac@t y1ude] TE§H9‘F4@‘FFI§}’I“: B r ggﬁt(gbﬁ?gﬁfgp %ﬁ&?ggﬁ %%%ngu“df ﬁg 7—5?3“-)11 hen
butyreuﬂq!r gggy@hceat;myém}g%ts@f(d& g|9%%). 0.3 mmol) was dissolved in conc. HC
I)1e sol uti on was

-vnam -3 vl\-i-henvl eth vl -ac vl1c C1d ethvl estar

(d) 2-Acervlsulfapvimethyl 3-(6-rert-butoxvearbonvlamino-pvridin-3-yD-4-phenvl-butvric

acid ethvl ester

20 Triethylamine (0.096 g, 0.95 mmol) was added to a solution of 2—[1-(6—rerf-lbutoxy-
carbonylamino-pyridin—3-yl)-2-phenyl-ethyl]-acry]ic acid ethyl ester (0.34 g, 0.86 mmol)
in thioacetic acid (3.5 mL) at 0°C under argon. The mixture was heated at 45°C for 24 h.
Ethy! acetate was added and the organic phase was washed with aqueous saturated sodium

bicarbonate and brine and dried. After filtration and evaporation in vacuo the crude product
25 was purified by flash chromatography (CH,Cly/ethyl acetate, 1:0 —> 100:5) to give 2-
acetylsulfanylmethyl-3-(6—rerr—buto;<yca.rbonylamino—pyridin-fa-yl)-’—!~phenyl—butyric acid

ethyl ester (0.264 g. 65% ).

(e) 3-(6-Amino-pvridin-3-vD)-2-me rcaotomethvl-d-ohenvl-butvrit_: acid

5 2-Acetylsulfanylmethyl-3-(6-rert-butoxycarbon ylamino-pyridin-3-yl)-4-phenyl-butyric

acid ethyl ester (0.14 g, 0.3 mmol) was dissolved in conc. HC! (5.0 mL). The solution was



1 6 AUG 2004 wo ~0~60S~ ~ ~cr~s~ootous~a S6 heated to reflux for : Q 004

under argon. Concentration under reduced pressure have the title corné g &

as the h loride salt (] OOer 98 90). ~H Nti 1R (600 y [%3 S

7.90-7.ss%‘%%(’:‘u%1 . 7.43 (d, 1H), 7.34-7.18 (m 3H), 7.177.0%&’ P“é 34

7.01-6.9 (m 1H) 3.4-2.5 (m 6H) s WS (+) 303 (NI=1). )/xanole 31

2- (6- Am no- pvri di n- 3-vl net hyl ) - ~- mer caDt o- S—yhenyl -oentanoic acid ~o (al

Ethv] 1E 2)-?-(; 6-((tent-butoxvcarbonvl|am nol-3-pyridinvl

} met hv| )heat&h%r}‘éhuxzﬁ?r”l ?'HQ%H@r Treo@ @é’rﬁ:@ﬁﬂ%&ﬂuﬁer%cééé L ofvd e MR

55%in mneral oil) in THE (?~ L) at OC under argon was ad ed a solution

of (et hydorspc{un@-E[s(tln@hydrbdtu oxge sxlb@idPIh arfl @) - 3p

~r|d|nyl} ieth phasphar propanoate (2.5 9= in THE (7?7~
A ¢ o B0 BBl ot e b GReRed F 75578 (e 56D el was

added dr €y Wwas, $ r for 17 h at room tenperature,

t hen que—ﬁgm@ H;{hfew{—laéc&? gg{)hf% szgat(Fn g The m xture was extracted with

et hyis acQeSat-¢ 308 hel+Qpgani c | ayer was vvashed with brine, dried (Na~S(a),

filtered and concentrated under reduced pressure. Col unmm chromatography (C
H-Cl,/EtOAc 20:1 --3 10.1) gave ethyl (E ~-2-({

6- [ (t entg byt oxvgar bonyl ) am noJ- 3= ~o

pyri di nﬁ%m@%ryf)-mphenyl 2-pentenoate (2.49 g, 100%. (bl Ethyl

3- (acet vA-sliinainel dvridi -6 = e thei)- 3 -reut oxv-SasHeanmbd ramdiobeid- uvri di nvIl |

met hyl ) - ~ohenvl ~ent anoate Triethylamne (1.22 nL, 0.617 nmml) was added to
a solution of ethyl (E, ~-2-({ 6-((tertas

but 0xy cas pemyh ) B 00l 53 xCA b kR ko) 03 By RSN 2806400 1D,
0.697 mmol) I'n thioacetic acid (10 nL) at 40C After stirring tor 90 h.,

t he m xtagnengas concentrat ed under reduced pressure. Coiurr~n

fﬂ;g”?thggc{ RN &%%N’fﬁﬁg%ﬁﬂ el 399 it N8R F O USNaIE G ) 20p and
3- (acet Yol Lamyllx 2ubddl (igsits Brtanycalham Lam aelenpyihdbnyl ) met hyl) - =

phenyl pent anoate (126 mntr: 4as a ,o0 diastereoneric mxture 1:1. ~ s au~
7004 pyridinyl}-2- (dxethoxyphosphoryl)pmp:mocrt (2.55 g, 5.95 mmol) in THF (25 mL). After

15 1 h, a solution of 3-phenylpropanal (1.59 g, 11.9 mmol) was added dropwise. The reaction
was stirred for 17 h at room temperature, then quenched with NH,Cl (50 mL., sat, aq). The
muxture was extracted with ethyi acetate, the organic layer was washed with brine, dried
(Na-SO.), filtered and concentrated under reduced pressure. Column chromatography

CHLCl/EtOAc 20:1 — 10.1) gave ethyl (E.2)-2-({ 6-[{zert-butoxvcarbonyl)amino]-3-

20  pyridinyl}methyl)-5-phenyl-2-pentenoate (2.49 g, 100%).

(b) Ethvl 3-(acetvisulfanvD-2-({ 6-[(rerr-butoxvcarbonvlamino]-3-pvridinvl } methvl)-5-

phenvipentanoate

Triethylamine (1.22 mL, 0.617 mmol) was added to a solution of ethyl (£, 2)-2-({6-[(ter:-
35 butoxycarbonyl)amino]-3-pyridinyl }methyl_)-S-pheny1-2-pentenoate (400 mg, 0.597 mmol)
in thioacetic acid (10 mL) at 40°C. After stirring for 90 h., the mixture was concentrated
under reduced pressure. Column chromatography (CH.Clo/EtOAc 20:1 — 10.1), then
(toluene/EtOAc, 10:1) and then (heprane/EtOAc 2:1) gave ethyl 3-(acetylsulfanyl)-2-({6-
[(rerr-butoxycarbonyl)amino]-3-pyridinyl}methyl)-i—phenylpentdnoate (126 mg, 27%) as a

;0 diastereomeric mixture 1:1.
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2- (6- Am no- o~~ri di n-3-vl nmet hvl | - 3- ner cayt o- ~- phenyl - pent anoi ¢ acig &W}yg

3-(acetyl sul fanyl)-?-({ 6-[(tent-butoxycarbonyl Cam no]-3- pvrldlny
)nethyl)\M@H@ﬁyfbentanoate (9 m-, 18.E nol} was dissol ved iff- o008 (1
mL) under argon. The solution was heatad to reflux for 4.~ h. Concentration
under reduced pressure yielded the title conpound as the hydrochl oride salt

(6.4 rng, 98 %9 as a diastereoneric mxture |l : I . ~H NvIR (400 IvlHz,

DSO) : Area by 2 i1 B304 L B B Db B £d, 1H),

7.22-7. BW%&EF%W.LL (240, J.H)e @tQ%hen/L%(gZ[gﬁO%éc. M5 (+) 317

(Mrl) . aEmxanpherdeulfanyl)-2-({6-{(tert-butoxycarbonyl)amino]-3-pyridiny!}methyl)-3

3-f 3-(6-Am no- pvridin- 3- vl - ?-et hoxvcar bonvl - or oovl di sul fanvl | -"?- (6 am no-

pvri di n- ghqnvrlmnmpyte,ﬁ?amd)&pdiraelﬂdﬂétcwplvgévréﬁor(CaﬁCI (I mL) under argon. The

3 (3-(6-t nt But oxvc veidin- 3- vl et hoxycar bonyl. | di su
oot 1 - 5o eSS SRR o D1 GBS eRr T BET B ¢

aC' d et hM!le 88hBbund as the hydrochlonde salt (6.4 mg, 98 %) as a diastereomeric mixture ;1. _
3-?.cet_yl sul fanyl -?-(6-tert-butox carbonylarnlno pyridin-3-yi nethyl }-prop

oni ¢ aci ¢ @BHRI(4e&VEtz. DrOG P78 62- 30 omnd). 12. Was Odi( 35 6 88 n6-82 hadh dIH)( 1~
rnL} sat t W Lr 160 mn., the m xture was
concentr r§d7efﬂj9n% J]'p’\u(;“:dit:ed%d{) fiéﬁ 7Sédﬂ r%egl(r%gsﬂghe was dissolved in EtOH (10

nL) wieggpfhensavse)ution of I~ in EtOH (0.~ NI, 0.784 zo mL) was added.
The reaction was stirred for 30 mn. at roan1tenperature, then diluted with
CH-Cl~, washed with saturated aqueous Na, S~05 and saturated aqueous NaHCO03,
dried, fiLlter (% and concentrated under reduced pressure to Q ve

3-[3- (6-§é?+%§fﬁxycarbonylanlno pyri di n-3-yl)-7?-et hoxycar bonyl - propyl di sul f
anyl J- 2- {631 erddidbpyyeiar Lonyl-amicR Oc 96 Wdlipfo BA §ik i i l-P - (QIWD@FUVCICI@CBd et hyl

ester (130 m~, 98% . 25 (b~
3-f 3- (G-M%EMMW DEANE. 21681 thoxvcar bonvl - Dr oavl di sul fanvil - ?- (6-am no-p

vridin 3-vlimethvl'i-propionic acic ethyl ester Etylacetate saturated with
HO (~) (I~ m) was added to a sol ution of

3-[ 3- (6-taeBtBUH a2 ‘ i
anyl J- 2- 6tert
et hyl’ est '

proplonlc aci d
i L1 )=at 0C. The
reactioms \A&%zxﬂtﬂuhf@i»i\ﬁdv (csoreartmabﬂvdaawnﬁlaemaer@hmreaaynd]ems\ gtdpidraelafiareml® tl,

t hen evaporated under reduced pressure. The residue was
ester (150 mg, 0.392 mmol) was dissolved in ethanol (15 ml) saturated with NHj (g).

After stirring for 160 min., the mixture was concentrated under reduced pressure. The
residue was dissolved in EtOH (10 mL) whereafter a solution of I» in EtOH (0.5 M, 0.784
20 mL) was added. The reaction was stirred for 30 min. at roorn temperature, then diluted
with CH,Cl,, washéd with saturated aqueous Na»S.0Os and saturated aqueous NaHCO3,
dried, filtered and concentrated under reduced pressure to give 3-[3-(6-ters-
butoxycarbonylamino-pyridin-3-yl)-2-ethoxycarbonyl-propyldisulfanyl]-2-(6-ters-

butoxycarbonylamino-pyridin-3-ylmethyl)-propionic acid ethyl ester (130 mg, 98%).

(b) 3-[3-(6-Amino-pvridin-3-v1)-2-ethoxvcarbonvl-proovidisulfanvl]-2-(6-amino-pvridin-

3-vimethvli-oropionic aci¢ ethvl ester

Ertylacetate saturated with HCI (g) (15 mL) was added to a solution of 3-[3-(6-rert-
butoxycarbonylamino-pyridin-3-yl)-2-ethoxyearbonyl-propyldisulfanyl]-2-(6-rert-

30 butoxycarbonylamino-pyridin-3-ylmethyl)-propionic acid ethyl ester (130 mg, 0.19]
mmol) in ethylacetate (7 mL) at 0°C. The reaction was allowed to attain room temperature

and was stirred for 19 h, then evaporated under reduced pressure. The residue was



1 6 AUK 7004 WO 00/ 66~~7 i' C3'/SE00/ 00834 SS dissolved in water rﬁsw %lﬁid ]
aqueous \a~CO~- was added and the aqueous phase was extracted vmﬁ CI-;
T he orgaR was dried and concentrated under reduced essure to
G ve the tvlvglbe%cégrrpound (90 ngy, 93%. ~H NMWR (4U0 NI Hz, CDClP%trst%o’ﬁOBP
3H), 1.20 (t, 3H). 2.68-2.86 (m 6H. 2.86-3.01 (m s4H) 407414(m
4H). 6.4~ (d, 2H), 7.25 (m 2H), 7.57 (s, 2H). M5 (+) 479 (M+l). Exanple 33
3-(6- Am no- ~yridi n-~-vl|-?-nercaptonet hvl - hexanoic acid io (a)

( ~- Eut vrdwaeb'\zdmdwmfez? stdra2d2qde st MvICOr 08 aneaige the 8ghdbul RaRfwas

N (~- bromopyri di n-2-yl)-?, ?-di net hyl - propi onam de (3.52 g, 13.9 mmol) in
di et hyl théPCEQ@WIWL Hv@s @éfoq’féélmﬁéﬁVeTS‘GSlﬂrﬁ@érﬂnéJrC@@nerarmemumyetdulctd"n um
(1.6 M 12&(5%“@@\/%(% %Oggéjgjégrow e wthin 20 mn. ~ mn after

conpl ete rtion hels i X urev aPl owed to warm up to OC.

N-i VI et hoxy-Nuvire oy MBrt goam)de 1(13- @-319), 1%@ 3Rl gg-wag @dded Wb Rig) e (af>S

than ~ mn and stirring was contlnued for 4~ mn. The clear solution

aci di fi ed4fWth02-4N shieirdthbeibi(d. 2d).d. 290(er-1212) 781 & 2K gor ous stirring for
1~ nun 't s neutralised with sodi um hydrogen carbonate and the
| ayers weflg@S Ens)e‘{—7§ &%@ The aqueous | ayer vas extracted three tines with

di et hyl ether. The conbi ned ~a organic | ayers were washed with brine, dried
and concentrated under reduced pressure. The resulting oil was .dried in
oi | punp %Xemo3®d renove the excess reagent. After flash chromatography
(dichloro . .

N-(~-butym? t}é&ﬂ%o/g% F e (2.47 g, 71 R o) was
obtai med as a |ight orange oi | which was not purified further. (b)

N ~S-(1- I—%‘drva butyl) - p&ll‘ldln ?-v| 1-2. 2-dimethvl -propionamde T o a

sol ution 69 MN-Bugaripyading-ylai22-dimetvborpignegtide | - pr opi onani de (2.47 g,
9.9~ m nglohiiRdneIhanoh,dd s0fi.um.hor hyd e 5 0 D)
added. After Atforx mnrastlrrr%Qp E Oﬂoomtzrrpg%/l %ﬂgggoﬁ(ﬂégdﬁl(g %ﬁ% 1\/\3as nqoly\a
aci di fi edlnvdxtthyllethb.modmlch‘lmsr c@mamodﬁsoc undpthrgoandd st bty Bahiter (110Mvi o

After u ation wth sodi um hy~drogencarbonate ti e truxture was
extract edm'E“ QZ ‘V%Qdﬂegg&ﬂ“d? P HEHE MiThe e ABEheRMBleaddsioaxbe act s

~, ver g WashegetwiCa10MddNo %pcg{nLUB t%yd*togﬁﬂlééﬁéﬂi?ﬁ%@m%z%ﬂ }Jrgﬂlcf%rzg69%(:§7\§d th

brine. After
mmol) was added within less than 5 min and stirring was continued for 43 min. The clear

solution was acidified with 2 N hydrochloric acid to pH 2. After vigorous stirring for 15
min the mixture was neutralised with sodium hydrogen carbonate and the layers were
separated. The aqueous layer was extracted three times with diethyl ether. The combined
20 organic layers were washed with brine, dried and concentrated under reduced pressure. The
tesulting o1l was dried in oil pump vacuum to remove the excess reagent. After flash
chromarography (dichloromethane / methanol 60:1) crude N-(5-butyryl-pyridin-2-yl)-2,2-
dimethyl-propionamide (2.47 g, 71%) was obtained as a light orange oil which was not

purified further.

(b) N-[5-(1-Hydroxv-butvl)-pvridin-2-vi]-2.2-dimethvi-propionamide

To a solution of N-(5-butyryl-pyridin-2-yl)-2,2-dimethyl-propionamide (2.47 g, 9.95
mmol) in ethanol (20 mL) sodium borohydride (185 mg. 5.0 mmol) was added. After 40
Iun stirring at room temperature the mixture was acidified with 1 N hydrochloric acid to
30 pH 2 and stirred for 10 min. After neutralisation with sodium hydrogencarbonate the
mixture was extracted three times with dichloromethane. The combined organic exiracts

were washed twice with sodium hydrogen carbonate solution and once with brine. After
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reduced pressure the residue vas purified by flash chromatography

(di chl or onet hane/ met hanol 30:1) to give )

i v' - (~ (dchopebsERy- but yl ) - p}' ri di n2-yl ]-72. ?-di met hyl - pr opi oRam-Ge {122~ g.
=1190) .. (c) ~ (1 (b (=~ 9 o

Di met Svl - proai onvl am ~0) - pyr~di n-3-vl | -btttvi }-mal oni c aci d nonoet hvl ester
. To a solution of

N-[~- (1- hydroxy-butyl)-pyridin-?-yl]-2, 3-dioethyl-propionam dg, {yl. 0?5 ~,
4.09 rrrmqif_)\”fiE’rlﬂf{drqoéﬁ?%?%‘f%tuﬁaﬂeree‘i%dr?ﬂss?grteﬂ#gﬁfvb.ll cLLe] \gébl @g@é{%ﬂmﬁ S\(/as added
and tho 1 XEULS 1R (BEAIcEEnt @md ksl S0y wTieaN:(sbidrok o umdspyridin-
concentrated under “reduced o pressure to | eave crude _

N-[ ~- (I - iz .0-dumt ghly)-propidrdimid2¢ 0I5 2 42 7ei et hy| - pr opi onani de hydrochl ori de
as a colourless solid. To a solution of diethyl maionate (1.31 g, 8.2 mmol)
in dinmethylformam de (20 nlL) sodium hydride (60 is dispersion ~in mneral

oi |, 3~0, 89, | Brc/ TR e MRS pASESH | 8RE 03-B @ridinX3 W IEb AN -Bikiohicedtiditnahoethy |

t enpet at \ & [flu[|6 (1"~‘ ni”)rrll.ewg\?tpér coolrngto OC the solution of the internedi ate
N[~ (1-eddoro-butyl)-pyridin-2-yl]-2,?-di nethyl-propi onam de hydrochl ori de
in dinmethyl formam de (-~ was added. . After. 1 h stilrEri H?ffmﬁ@é (Edts wWas
concent r59@&0W6Pf%gh@e%;$%§§ﬂ‘ryg Rt 1[ét“h\y//ll] ”a—cgtstg%[éw( g‘%pm_ vvase/ad'(fed

f ol I owed,, by o iRl HM-EhlcPsheeasol1athon hhalyicsatdr @ ed) Worddslardabhesat i on.
.The | ayef’s were separated., the aqueous was extracted with ethv] acetate
and the gomiines lenganbGsPa feel 5. WendhoslREEN vi3s CRRES THGHRENAR (9% er and

brine, and dried. After concentrated der. .redyced pk. € resj.due was
filter edPeRfBBEeaYT GrEgE Blé{%'@fﬁf}%“&?%‘#ﬁm‘%ﬁét%gﬁ(gfﬁé ‘gr%g 1%%1 g?erﬁ%o: 1) as
sol vent . ' : z ] lid.

1-[6-(?.5§‘§1°?rem§{%§??5p$8%f’ onyl am no) - pyr i di n-3-yl ] - byt ) el onig g ¢

di et hyl @staesoluas of dssioyvedonaie Al i &t&f &BpDdi EHPEPY %fﬁ@e? JEYHL)  and
et hanol (~.nl) at.  ~; an sal Lt 1.9n.ef: PotassummBydy axidded 8d %e 1 11
ng, 5.4 gﬁﬁj\“)“ f]yﬁ“g? 669%%F‘?§“%.”)19\/\%§é§%2’d{ Thé mi xtur}el) was al | owned o warm
up sl oW Wik @rd Q89MHRINE réd it tenparakust for 5 mginnadtec opelingued Cahe 2glukon Phen

di chl oronet hane (20 ni), water (20 m) 'agd’ﬂt’iﬂgﬁé& ng%_om%%ﬁqggd. The

m xt us e wesnerinedied NA gok-6hsrgLRy-BYTidiR 2- e PRYEPE REF e S epar at ed,

t he aquepu s washed w L ChlOf0RET hahsdd=hhe reenhi aiednagieaiser: ayer s
were ;o g@%&?@f’@ etnpﬁgrlf)mj{/l\n&trﬁ'ag?h%ﬂjc a%:i d, and extracted three tines with
di chl or opgidianged The=reetducdetsougani ethyhyertaie (R? Elnaetidif tall ey shiY and

dried. Cgr?l(grieonntign%tc%]ﬁ)?idgrs]gl%Eioxrm?lga"fﬁseaquracled?fo?lnlégtrglqgaé%ion. The layers were separated,

the aqueous was extracted with ethyl acetate and the combined organic layers were washed

20 three times with water and bring, and dried. After concentrated under reduced pressure the
residue was fiitered through silica gel with dichloromethane/methanol mixture (30:1) as
solvent.

This crude 2-{ 1-[6—(2.2—dim¢thyl-propionylamino_)-pyridin—B-yi]-butyl}—malonic acid
diethyl ester was dissolved in a mixture of dichloromethane (2.5 mL) and ethanol (5 mL) at

0°C and a solution of potassium hydroxide (87%, 111 mg, 5.4 mmol) in ethanol (4 mL)

[N
w

was added. The mixwre was allowed to warm up slowly to room temperature and stming
was continued for 24 h. Then dichloromethane (20 mL), water (20 mL) and brine (3 mL)
was added. The mixture was stirred vigorously for 2 min. Then the layers were separated,
the aqueous was washed with dichloromethane. The combined aqueous layers were

30 acidified (pH 5) with citric acid, and extracted three times with dichloromethane. The

combined organic layers were washed with brine and dried. Concentration under reduced



ti VO 00/ 66~~7 PCT/ S}; 00/ O0OS34 90 pressure nave crude ?-{ 1 UG 2004
1-[6-(7?, ?-di net hyi - propi on} ~l am no) - pyri di n-3-yl]-butyl)-nmal onic aé'é
nonoet hyl (_.38 nmg. 41 Co). (d) 2-f I; -

f6-i2.2- dvﬁeotoﬁw ~'or 0oi onvl am no~l - pyridin-:~vl]-butyl)-acr le(T“I(‘:/S}()orogsu
ester To a solution of 2-{

1-(6-(2, 2-di net hyl - propi onyl am no) - pyridin-3-yl]-butyl )-malonic acid
nonoet hyl ester (71 2 ng, 1.9~ mmol) in THE (6.~ nL) at OC fornmal dehyde
(37% i n vatefue Pavd ¢ky 2vascaddedi i il idH viMam o pk i 8ig - WA - Lo iphaleglic f or
10 m n. \tq’%en pi per.idi ne (0 26 n, 2. %S@rrr'r%ncl) was gdded dropwi se within 10
M n. The asikmonecuwsestn (368 v 4t &)war m up overnight to roomtenperature.
After 14 h the m xture was concentrated under io reduced pressure to one .
third of its volune, then ether and water were added (1 ~ nL each). After 2
m n Vi gor@ys. stig.rd AdikiRe i AY&SiSn WeReh SEPAIRE edvi 1 1bhe/] PaEEAHScash @t act ed
with et her and the conbined organic layers were washed wth water; 4 %
citric acdiaa swatxen cddel Ibit-(2e2-dbngthpil- prvpdo oaroere) maridon3 whedwrty r]erderloed acid
pressure gave 2- , i , . o e 2

1-[6- (2, zﬂali“?FéMﬁSWébi%fﬁiv’r bt IRy TdFN (%3 yak) B GIfermyeshvde (AEfdnet hyl
ester (>0, Egro BSm%)) Rddad w?tmrpylh{lﬁsﬁxﬁmol Was €&hinued for 10 min, then prpendme

’7Acetvlsu nvl met hvl - 3-f 2. 2-di et yI-rJr00|onvI~mnoI-~yr|d|n-3-v 1 -h
exanoi ¢ g0iZ® rBLh?I63ersmnel’) was{added dropwise within 10 min. The mixture was allowed to

1-[6-(2,2-.Dineth i onyl am no) - pyr but }acr G a

et hyl est BT} 3%8"%/‘6“5%“ Toé%[ﬂﬁﬂ")‘ L(ﬁg fj{ﬁrsl o Q)Léd]“ﬂ(ﬁlbrg RGO rﬁ“‘?ﬁﬁ”@l‘:acetl c
acid (4 HducedMedsticeloik M d6f (Dv ¥ theh efhéMiRl wakeMREreadded (10 ARWaES).
After stirring for 16 h at ~OCth| ol acetic acid (? nmL.) tivas added and
stirring AWasr Tom viapeehstsorringihh layene weot sariasrichdse edioas Wap cxiganigd with
tenperatype and ne | i I op,

sol ution. hleﬁan Eh% H&mé‘%iggwx }’cﬁ?@r'a teﬁree ?é)rngHvraj{l\'ﬁld4Qﬁ%P“ggé?a?§&?flﬂd
conbi ned bedter H)ﬁxtxsc\aaﬁeomshedommmrtrkmmdrp:rmshyndtog@n b{aﬂs thhratirmeigl-ut i on

and brine. After drying and concentration u red ssure the
resi due \Bé‘%PIBG}‘ AR R - B gsbﬂ EH‘r%hﬁf%’&Fa?ﬁl’r{/]etgdl Pb rg%I%EFS fret hanol ,

60: 1),5t 0 cBiBless solid. _ _ _ .

?-acetyl sul fanyl net hyl - 3-[ 6- (2, 2- di met hyl - propi onyl am no) pyri di n-3-yl ] - hexa
noic acid ethyl ester (619 g, 92% as a viscous oil. 30 (~

:2% 20§P1yl ? 2 L ¢ Vll Drgm%rrwll“rm OLGri jin-3-yll-hexangic 1) - he
Xanoi ¢ agtd ahh)esreester (YO 4 ng. 99 unpl) was di ssol ved under argon in
aqueous hydrochl or| c acid 1 G AUG 2004 ~'4'U 0OG 655~7 91 PCT/ SEQOI 00~

(37% 2. 3 ) Ohnd-Ihieaiat RIRRIER Y PEF R USP YT &N 25Kl C@swgeﬁfyrl&tfrcainﬂaﬁbew ced

Fr es s,w e n(c%r 6%%01?9195 dR8N€ed BRudriak s SOMRANAMcaRid RenhY dhachtAYladgnsal t

(0.24 mL, 1.7 mmol) was added dropwise. After stirring for 16 h at 30°C thiolacetic acid (2

hyl

mL) was added and stirring was continued for 14 h. The solution was cooled to room
temperature and neutralised by addition of sodium hydrogen carbonate solution. The
mixture was extracted three times with ethyl acetate, the combined extracts were washed
25 with sodium hydrogen carbonate solution and brine. After drying and concentration under
reduced pressure the residue was purified by flash chromatography (dichloromethane/
methanol, 60:1) to give 2-acetylsulfanylmethyl-3-[6-(2,2-dimethyl-propionylamino)-

pyridin-3-yl]-hexanoic acid ethyl ester (619 mg, 92%) as a viscous oil.

30 () 3-(6-Amino-pvridin-3-v1)-2-mercaptomethvi-hexanoic acid

2-Acetylsulfanylmethyl-3-[6-(2,2-dimethyl-propionylamino)-pyridin-3-yl]-hexanoic acid

ethyl ester (40.4 me. 99 umol) was dissolved under argon in aqueous hydrochloric acid



~H NVR (300 Miz. DSO: S 7.86 (d, 1 H, 7.6~ (d. 1H), 7.0 (t, 1. H)ae 9004
2.98-2.72 (m 2 H). 1.8~-1.52 (m 2 H, 1.19-1.00 (m 2 H), 0.8718 W (M
3H). s 1V1S (+) 255 (M+l). Exanple 34 '

3- (2- Ami e bdé@zol - 5- vl | - 2- mer caot onet hyl - proni oni ¢ aci d o K&)/SE00/00834

?-(2- Ami no-t hi azol - ~-yl met hvl ene) -mal oni ¢ acid diethvl ester To a solution
of 2-am no-thiazol e-7-car bal dehyde (_:17%/6 6 Q 23 mb.l) in CHC, (30 nl)
and Dt "vIF (30 ~;-~L), was added 4A nol ecul ar sieves, diethyl rnalon.ate

(3.~ rZL; 23 mol ), piperidine (1.1 mL; 11.5 nmol) and acetic acid (0.7
m; 1 |.87hot ) miJhedreactivode metiuyrter WasCstdentredoratndes ozd ucedrpessatrer @ 3f or

96 h dded dth t t~ m filt d
S T S S L GO 01

dd H(I)B
vos, 2dded haykhSphHLE 250y, 84 B0 0201 Bk (VYA o L ST

t he crudeggrpdugh,vﬂddl ug;.qr[)(p(fm pJqungum”/et(her‘Ho a soI ution o: the crude
product in ethanol followed by Fltration afforded

2- (2-ani M& thi2226M+Ly| met hyl ene) - nal oni ¢ acid diethyl ester (1.13 ~, 18%.
ao (b) 2-C2- Am no-thiazol-~-vlnethvll-malonic acid diethvl ester NaCNEH3
(1.88 g; 29.9 mmol) was added to a stirred solution of
3- (2- am p@arhbieasaol - ~yl met hyl ene) -mal onic acid diethyl ester (1.13 ~; ?.2
ol ) in_ et anol %t 0C. The pH of the solution was noni tored by addltlon of

a smal | 2me § ! YHogFlel ey sRC Ny -PIOBIodC 3¢l ut i on. Concentrated HCO
was added dropvm se unt|I the solution turned yellow. The ice bath was
renoved, and the reaction m xture was stirred at roomtenperature for ~
hour s Vm ér(’JV\ﬁmiraddn'm:oaﬁdﬂmhmmmdmomascidmertacttesnbrvvith CH-Cl~. The

conbi ne ases were ried a d conc i
o A e ol e AT e S % e Bleo > b S ExsCrg0amy). 30

~ S au~ andzlgﬁ/ﬁ: MO 1 Q& £83add PETASERDLDNS34, @igthyl ma]ondte (3.5 mL; 23 mmol),

piperidine (1.1 mL; 11.5 mmol) and acetic acid (0.7 mL; 1 1.5 mmol). The reaction mixture

was stirred at room temperature for 96 hours. Then EtOAc was added, and the reaction

15 .mixture was filtered through celite in order to remove the precipitate formed. EtOAc (500
mL) was added to the filtrate, and the organic phase was washed with NaHCOj; and brine.
The organic phase was dried and concentrated to yield 4.9 g of the crude product. Addition
of petroleum ether to a solution of the crude procuct in ethano! followed by filtration

~afforded 2-(2-amino-thiazol-5-ylmethvlene)-malonic acid diethyl ester (1.13 g,'18%).

(b) 2-(2-Amino-thiazol-5-vlmethv)-malonic acid diethvl ester

NaCNBHj; (1.88 g; 29.9 mmol) was added to a stirred solution of 2-(2-amino-thiazol-5-
ylmethylene)-malonic acid diethyl ester (1.13 g; 4.2 mmol) in ethanol at 0°C. The pH of
the solution was monitored by addition of a small amount of Bromocresol Green to the

25 solution. Concentrated HCl was added dropwise until the solution turned yellow. The ice
bath was removed, and the reaction mixture was stirred at room temperature for 5 hours.
Water was added and the product was extracted with CH,Cl,. The combined organic
phases were dried and concentrated to yield 2-(2-amino-thiazol-5-ylmethyl)-malonic acid
diethyl ester (1 g, 87.8%).
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(c) ?-(?-tent-B utoxycarbonvl am no-thi azol -S-vl met hvl | -mal oni c acrld; 2\U@ iy

ester BOC~O (0.6 g; 27.E mmol j was added to a solution of tciethyl

(0 4 nL.; 30.1 mmol:), =1-(dinethylam no)pyridine (0.3=1 C 27.8 mmol) and
?- (?- ani nBVQ‘Pﬂﬁéi‘dl -~-ylmethyl )rnal onic acid diethyl ester (PTHSBIOIFAE

mml) in CHCl, (~ nmj at OC. The reactigpn > m xture was stirred at room

t enperat ure overni ght. Additional BOC, O (0.1~ ~; 0.7 mmol) was added at

0C, and the reaction m xture was stirred at roomtenperature for 1 hour.

CH, Cl ~ ded, . ni , t d i (0.0, 3. 1~f KHSO-
e \r/]va?)ad 66,5300y &g R SRANLGHRDAS e WaS He X! L AGHS diggvi EsEr )" og 1

of the crBOE,PrOduct27. NinmdR) ivagheaddad ﬂtsbaluoaxmrtﬂ&h?‘ﬁiﬁldé. #9%1.950.1 mmol),
2- (?-am no-t hiazol - mﬁ%lmath yl)-mal onic acid dieth io ester remined_
BOC~O (0.6 (@mestylgnifeppyridiag ( szléd-% ®Eneldend 2da- :@mmpﬁémc@uu-elrpcmm)ct 7(0.78

5 z%r%eﬁa“%Of?crgC”@&%ﬁ‘ez (S 4 TRl G R WA r G BB SR ed ac

room tsenehadreneasQyiefediag hdora fdn elmuwocsdérmphpmﬁﬁwa%md gpeat ey mTrHSD
cr ude product (1 g%) was puri Fed by flash chromatography (Heptahe/ Et OAC;
1) and WS added a9 Toragd 2b6( EAELEGT m,mrgrc was stirred at room temperature for 1 hour.

??tSX.yC‘” tts 3% B8 O e R AR e PEL B U R RO el omi 0

aci d rmno'ﬁ‘temflzaxﬁspﬁﬁ? was dried and concentrated to yield 0. 78 g of the crude product. NMR
2-(?-tent.- giut oxycar bonyl am r. o-t hi azol -~-ylrneth mal oni ¢ acid di et hEI
ester (14 hat BPW%Jm%‘:Hm 40%Q5 2 L 28unosarel- Zfraﬂdbyﬂ(rn»lﬁuy agiftdiqthy
(0.~ ro”'—)este??é?nﬁn@@'ﬁ@t%‘ (©F KM (24 0n% IBa404 432 k}m Pt 1anok 60. 14 m)
vas added at 0C. The reactiomlm mxturée vas stirre roomtenperature for
96 hours (Oaﬁtt)ttnemypammz@d (Oohind.: 566-maiper 4-(Thectaguetnspphase (@8 £xri8act ed

Wt h dleth [ ie H 3 .by addition of 0.5 Nf HC1, and :
extract edn ﬁ{%‘ﬂ/{‘ r@i‘&%‘réicTﬁEgE@ﬁB? TR (G é“%??a%‘eré’oﬁbﬁe@%ﬁuéfa and
concentr @tveﬂn&kQ afd @hework up procedure was repeated. The crude product (1 g) was purified

?-(2-tertbut oxycar bonyl ar ni no-t hi azol - ~- lyI met hyl ) - mal oni ¢ aci d nonoet hyl
est er (97’5’@“ Ggrwg@?orapby (}égotzme/EtOAc 1:1) and HPLC to afford 2-(2-rert-
2-{2-5 &, buBHhexyeAnband. amlRest | . iCig g est er
To a lm xt lLJlI‘ etyo%s—§ (lg rent- djgyca onrw\égﬁ%%é{t Lﬁt zo%{ elr?l nljwrslf’hy y:lral oni c
aci d nonoet hyl ester (94 ng; 0 27 mol ), a 36~0 aqueous sol ution of

f or mal deh d;a ,(36u|1=“ 1.2 n . .2 nL) and vvater vas added
a[ OCdI 3 - A2z s e Ll I alo o GSES

stirred at(vr@mnJtsm@wnw&mewmwhi 1@&14;1@%2985@ a!crdear\.@ﬁh%ﬂi eﬁad( 1%>gtr{oact ed
~v~ith CH Cl ~. The conbi ned organic f\;ases were washed with ~ io0 B AUr,

2004 ~Y! @ﬂoﬁwbwaspt;so,h@)d w@PBGNMWUFE@(O OmiLeceraasdovoenf K@&bdzdt )
VL &1 do 7 e bRl R AGARBPTY | AL Qi B8RP 0P TR b B GRSl P!
2- Acet vl stﬁdoanmhmetdnwe-f& {@htwes tanduhaxpaaedoni iaedwieert Mhazgledus \Hhiseps QPi oni

c acid ; ethvl e '
extracted w1st£ %Eethyl ether, acidified to pH 3 by addition of 0.5 M HCI, and extracted with -

diethy! ether. The combined organic phases were dried and concentrated to yield 2-(2-tert-

butoxycarbonylamino-thiazol-3-ylmethyl)-malonic acid monoethyl ester (97 mg, 66.4%).

(&) 2-(2-tert-Butoxvearbonviamino-thiazol-5-vimethvl)-acrvlic acid ethvl ester

To a mixture of 2-(2-rer:- butoxycarbonylamino-thiazol-5-ylmethyl)-malonic acid

monoethyl ester (94 mg; 0.27 mmol), a 36% aqueous solution of formaldehyde (36ul; 1.2

mmol), CH.Cly (0.2 mL) and water (0.2 mL) was added at 0°C diethyl amine (30 pl: 0.40
50 mmol). The reaction mixture was stirred at room temperature ovémight. poured onto ice-

water and extracted with CHaCla. The combined organic phases were washed with 3%



Triethyl amne (32 ~tl: 0.23 mmvol) vas added to a sol ution of 16 AUG 2004
2- (?-tert-butoxycarbonyl am no-thiazol -5-ylniethyi)-acrylic acid ethyl ester
(67 m-; 0.? 1 rnnol) in thioacetic acid (O a nL.) at 0C. The reaction

m Xt ur e waso/edsstred at roomtenperature for 48 hours, and PLT/SEM/@EEH ed
onto ice-water. The aqueous | ayer was xtract ed with CHCl~. The conbi ned
organi ¢ phases were washed with satura 2d NaHCCB, dried end concentrated to
yield 190 ng of the crude product The crude product mas purirled by flash
chromat ography (I1-leptane;' EtO 4c: 1:0 ~ 55:32) to (Ie

2- acet y eIl @nyirie @R Icomengated, ‘Otylﬁﬁt—d%y(éar%?rw%ﬁt?w FRNRZBIZA=371 ) - pr opi on
ic acid | ;\est 4 ' ) (g)

3-(2- Am/ﬁ%p%llhpaafox e éc % Hgl ¢ ‘?elr (ggtm'rprestohgvf ‘propionic acid A solution of
?-acztyl sul fanyl netl;

yl -3-(2- tert but oxycar bon Iar ni no-t hi azol -~~y| )pr op| oni_.c acid ethyl ester
(43 no; (D 214 convisbifan Wwee &t llptpgeacarony A N oglh K1zp k5P Yl BraD | R Lar gon
for 1. The reaction m xture was aIIovvedto cool to roomtenperature

;
and &oncg%iré%d under reduced pressure to yield 30 ng of the crude

product TR | GRiEE(3291P0.09 Weho Vyasasitided ke d skivitipr epar@trexeputodyichiGohpl- af f or d
the title corrpound (8 ng: 219 ‘as the hydrochloride salt. ~H NNIR (~00 Mz,

DSO) : ~agife-iBazol(SaylmeH)yl)-Zer@li¢ beidssthyll ipter (47 @g( Q)_lzmgqom 1\gl|[h.10§_96[1Cﬁ.Q1d

Abbrevi at i o A ag _Fagueous i rihe Bn =
benzyl ?t% ﬁ)—%ﬁ} af%?mac{b%hglb [I‘q‘r% S“r(rj';"l%jj\lm nﬁgéglr%g gﬁt&rﬁr@mrg i
2004 WO/ T5d7orﬂ’5:1¢'° AﬁEE)OmQQﬁﬁéou L:@& wa szlwsmp:rdapyh CH—Z:@Hj.d"aebomjb[r&tie

DI PE, = di i sopropyl et hyl am ne DVAP = N-di nret hyl am no ridi =
1, 2-di n@fgmxquggsn\gzre washed with saturated P\a‘-iCOg dried 2 ‘.¥1d concpmraFt)e% to yler]g IB'S/E

mg of the crude product. The crude procuct was purified by flash chromatography
(Heptane/EtOAc: 1:0 — 68:32) to yield 2-acetylsulfanylmethyl-3-(2-tert-butoxycarbonyl-

amino-thiazol-5-yl)-propionic acid ethyl ester (43 mg, 51.6%).

15 () 3-(2-Amino-thiazol-5-v])-2-mercaptomethvl-propionic acid

A solution of 2-acetylsulfanylmethyl-3-(2-tert-butoxycarbonylamino-thiazol-5-yl)-
propionic acid ethyl ester (43 mg; 0.11 mmol) in concentrated HCI (1.5 mL) was refluxed
under argon for 1.5 hours. The reaction mixture was allowed 10 cool to room temperature
and concentratad under reduced pressure to yield 30 mg of the crude product. The crude

a0 product was purified by preparative HPLC to afford the title compound (8 mg: 21%) as the
hydrochloride salt.
'H NMR (500 MHz, D,0): §2.75-3.1 (rn 5H), 7.0 (br s, 1H).
MS (+) 219 (M+1).

25 Abbreviations
Ac = acelate
agq = agueous

AIBN = oo "-azoisobutyroniirile

Bn = benzyl
50  Bu = butyl
Bz = benzoyl

DCC = dicyclohexylcarbodiimide



s DWF = di et hyl f or mam de DMSO = di et hyl sul f oxi de EDC = 2004
| - (3-di met hyl am nopropyl )-3-ethyl carbodiim de ee = enantioneric exc!e@sAlLGf
=ethyl io0o Et OAc =ethyl acetate Et OH =et hanol h =hour HOAc =acetic acid HOBt
= 1- hydr S%9B¥#S6T ri azol is HPLC = hi;h performance |iquid chtorBEGYEHphy
KHVDS = pot assium bis(trinmethyl silyl )aane LDA =lithium dii sopropyl am de

i ~1CPBA = 3-chl oroperbenzoic acid Vle =nethyl .o ?vleO—| =met hanol mn
=m nutes PMB = 4-rnet hoxybenzyl Ph =phenyl Pr = propyl ,; PyBUP =
(berzotri i ox rrolidi nophosphonl um hexaf | uor ophosphat e TEA =
trietyl am@ Igﬂ\ysgprt g%&éb@et 1% aci d THE = tetrahydrofuran Tos

=tol Uene‘Dﬁ’E?\ULfd‘?i@b(;iropyh.thylammb
DMAP = N,N-dimethyl amino pyridine
DME = 1,2-dimethoxyethane
s DMF = dimethylformamide
DMSO = dimethylsulfoxide _
EDC = 1-(3~-dimethylaminopropyl)-3-ethylcarbodiimide
ee = enantiomeric €xXcess
Et = ethyl
10 EtOAc = ethyl acetate
EtOH = ethanol
h = hour
HOAc = acetic acid
HOBt = 1-hydroxybenzotriazol
15 HPLC = high performance liquid chromatography
KHMDS = potassium bis(trimethylsilyl)amide
LDA = lithium diisopropylamide
MCPBA = 3-chloroperbenzoic acid
Me = methyl
20  MeOH = methanol
min = minutes
PMB = 4-methoxybenzyl
Ph = phenyl
Pr = propyl
25 PyBOP = (benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate
TEA = trietylamine
TFA = trifluoroacetic acid
'THF = tetrahydrofuran

Tos = toluene-4-sulfonyl



1 6 AUG 2004 CLA?~~I S ~, (C01111~0QUl11d G td'Il1Ua (lj: G ~i llxﬁ;%G(?Uqu
, v 31 R-of a pl~al'lllaceuiically acceptable silt or solvate ttlel"" €eoi,
of a solvaie of sucl~ a salt, ~+.+herein R is: C -C~ cycloalk)!l,
subsiituled ~Nitl-~ one A" Inol'e |I~osic groups such os arninC, alr~idino
and/ Or guar~idilio; aronlatic hei eroc)+cI¥I; caliainil-~g at |east nne
nitrogen atom and sudstituted v. %t h-GRdSor 1110re 1Ja51C O QUps such 2S
amrl G 81i11d~1n0 and/or guerlidino; aliioiic 1lleieroc)~clyl; containing
of leGst OnA Nitrogen aiCn'l; O 1Cte(OQ\%l)+l, cOl-liaining ai 185 Od'le
lletel"OctOn-1 sele Cted irorr~ "~ A" C. 2nd sL'hSiltU ed v~+ ~i h one or
nore L"csl C gl'"CU;, s sUCh a5 G nlno: emdinO G'id/or guanidillo; P~ is
}-~, G,-C alk~~~l, al~~illog, halogen, I~)+dl'ox)+; F;3 1S CC ~F~S: Ra is
SH, $- CO Gcorisoahi)otic@uld (GO G-~1; P;, is H C-Ce alk)+l O 2r)+l; isiS
(L)~ Yis %2, LiSindependet-~il)~ H C -C alkyl O phen)+l (C,-C-
clk\+1); v,rhereil I all<)+4l; c)~cloalk)~l, Gyl alld 1lleiel'oc)+c!)!lI
gl'oul ~s are ol ~iiol~all;%substghputed b~+ aCV!, aC +lal 71ii10; ol ~)~I,
alli)%Cal'l~al1'10\il, G K)Ih~tO E k§®) )~ crGv, al'O +ianl1110,
cl')+IC;)~ ar)/lilliQ o0iY111d#4O al111n0, alyl; cal'lI~~Irlo)1!,

Cal ' b0: ~:)++; Q' 2r'~Q C\/%LQ:II;)H, 1d'rl 1)+, QUCn101nG hal CC;ell,
fiei El'OC)+CI\ +l; ‘

or a pharmaceutically acceptable salt or solvaie thereof, or a solvaie of
such a salt, wherein
R, is:
C-C7 cycloalkyl, substituted with one or more basic groups such &s
amino, amidino and/or guanidino,
zromatic heierocyclyl, containing at least one nitrogen atom, and
s ubstituted with one or more basic groups such 2s amino, emiding
and/or guanidir{o;
slitatic heterocyclyl, containing &t least one nitrogen aiom; or
heterocyclyl, containing at leasi one hetero etom selected from & oOf
O, end SQljs7iiuied with one or more basic groups such as arnino,
2midino anc/or guanigino;
Rois K, C4-Cg alkyl, amino, hzlogen, hycroxy;
Fsis COORg;
R, is SH, 8-CO-C+-Cg alkyl of S-CO-anyl;
Psis H, C.-Cg alkyl or aryl;
Xis C(Z2)z
Y is C(Z)2;
Z is independenily H, C,-Cg alkyl or phernyl(Cq-Ce alkyl);
wherein alkyl, cycloalkyl, aryl znd heierocyclyl groups ere optionaly
cubsiituted by acyl, acylamino, alkyl, alkylcarhamoyl, etkylinio, glkoxy,
arov!, aroylemino, aryloxy, siylihic, @midino, 2mino, aryl, carbemoy!,

cariboxy, cyveno, cycloelkyl, jormyl, guanidino, halogen, neierccyclvi,
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~ 6 au~ zooa | ~yd~'or,y; oxo, nit~~o, tlliol, 7 ~1~1-COO, ZOCO|~Z- o~

. Zz1 ~J-CO- 1 ~JZ-, vvl~ereii~ Z is as defined above. 2. P, conpou~~®[h¢@ﬁraﬂmg
to clai~~n 1, o~~ a | ~l ~ar~~~aceuiically acre~~talLle sall or solvate
11~e~~eoT, or a solvate of sucl~ a salt; wf~e~~ein R is: C3-C, cycloal kyl,
substituted vdi 11~ o~~e or' nore basic groups such as a~-nlno, am dino a~
~d! or guani dino; aromatic |I~~eterocycly!, containing ai |east one nitrogen

atom and substituted vvitl~ ane re~o ATHURS|-Sdchizas a~- ni no,
a~r ~i cl i ndwyandkp~ox @uanpdih@‘ (} gbﬁgt‘ﬁgbﬁ?t g\lr ocyc%lgyl containing at | east

one nitrogen ato~-n; P, F. or C alkyl; R is COOR,, RG is SH,
S-COC; OZHNGIGR'QIZ @ra%déw%dlaqov RS isi--i; C,-06 ai.<yl or c~'yl; Xis

C(2) 2; Yis C(2Z2)~; Z. r2p~esenis |Indepe~~dently H, C, -C~ al kyl or

DG Y oo alk~~| ¢ Y; ble~et eroc~rclyl
groups ar%Qbﬁwhp@@hhyacxu!@sgnom@m 09' a ]mnwg(c’;%g%?!ﬁf%cﬂsl |

al | <yl carba~royl, zlF:ylthi,o; al!<qg> AW sziar oyl am no, aryl oxy,
ar ~, ~l t h~i ggll gnis@ivede ‘gﬁi% O ?flowaé%)réﬁ)asﬁgyl ca~~bo>:y, c~~ano,

c~~cl oal kyl |qrnyl guani di ne, 1| ~al oge~~, I~eteroc rclyl; |~ydrox~r, o0xo;
nitro, I~-‘f"8fE 721 ~1-CO O, 7 OCO|1~Z- or ZZI ~-CO-NZ-, wherein Z i s as
de~ |ned abgrise. 3 A coirpound as clained in claim7 or 2 wherein Rl is

cyelspenisl | Sy (SUbECI T €8 By 2 3 o ke

amino, amidino and/or guaniding;

itr ' n
aromatic heterocyclyl, containing at least one NItrogen atom, and

(In midino
substituted with one or more basic groups such as aming, amich

and/or guanicino; or .

alifatic heterocyclyl, coniaining at least one nitrogen aiom;
P,is H, F, or C, alkyl
R3 is COORs;
R.is SH, S-CO-C:-Cs alkyl or S-CO-aryl;
Rsg is' H, C,-Ceg alkyl or arvl;
X is C({Z)z
Y is C{Z)z |
Z represents independently H, C:-Ce alkyl or phenyl(C1-Ce alk.yl);
wherein alkyl, cycloalkyl, aryl and heterocyclyl groups are opiionglly
substituted by acyl, ecylamino, alkyl, alkylcarbamoyl, alkylihio; alkgxy,
aroyl, aroylamino, aryloxy, arylthio, amidino, amino, aryl, carbamoyl,
carboxy, cyano, cycloalkyl, formyl, guanidine, halogen, hete rocyclyl,
hydroxy, 0xo, Nitro, thiol,. ZoN-CO-O-, 20-CO-NZ- or ZoN-CO-NZ-,

wherein Z is as defined above.

3 A compound as claimed in claim 1 or 2 wherein Ry is cyclopentyl,

pyridy! (substituted by amino and optionally further substituied by halo
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16 ~iG20Q4 or C-C, alkyl), pyrilrlidinyl (substituted by am nd)§ AUG 2004
pi peridinyl, pyrolyl or thiazolyl (substituted by amno). 4. A conpound
according to claiml1, 2 or 3 wherein: R is cyclopentyl, pyridyl
(substituted by ami no and optionally further substituted by halo or C -Ca
al kyl'), pyrimdinyl (substitut ed by am no), piperidinyl or thiazolyl
(substltuted by amino); R2is'" H F of C alkyl; R3 is COCRS P~|s SH;

Eﬁelnil I(_|C éﬂgtg?‘f(yl\f Wré%yéﬁk@?t'tg%@sygﬁﬂ%{)yg%ﬁ ﬁ“nggﬂl & ed by acyl,

acyl am no, tha%’é‘{ I %gbgﬁmé(@ bya@rkitloy hi o, al koxy, aroyl, aroylam no, aryloxy,
arylthio, amd no am no, aryl, carbanoyl, carboxy, cyano, cycl oal kyl,

formyl, guanidino: hal ogen, het erocyclyl, hydroxy, oxo, nitro, thiol,
ZZN—COO ein Z is as defined above. 5. A
conpofind a8 C&@P%Jggaﬁceléﬁ‘%@d"fﬂ h %45\)0/473@8”1 aryl is phenyl and aryl

Toi et e apeiPREANbeR SR8 (EuodaQEIONAR R asl BBl kAl 1 2, 3, 4

or 5 whel'ein héfe ocycl azetidine, furan hene, pyrrole,
pyrroline, smystnotaotibyn@,almjDOE@+®41@II<yI),qurhldm;drﬁ@ubiibta@dl @h‘@mll’m&azot e,

t hi azole, im dazole, imd dazol i d| ne, pyrazole,. pyrazoline,
pyrazol i di H‘é’e”%Mé’féh'é‘zoﬁgﬁl’msi%gﬁgrg Y 9%X4f)azol e, furazan, triazole,

thi adi azol g, iPy gy gyré”q;]ne pi peridine, dioxane, norpholine, dithiane,
oxat hi ane, Fhl onor phol'i n€, pyridazine, A~ 1 6 AUK 2004 pyrirnidine,

pyr azi ne, BbpeGQOﬁe triazine, thiadiazine, dithiazine, azaii;dole,

azai ndol i nE gca_ﬁ i ndoline or napl~thyridine. 7. A conmpound as cl ai ned
inairy on e precedl ng clainms wherein R is pyridyl substit-~ed by
am no. 8. Asqgmﬁpound as Clainmed in any one of the preceding clains wherein

Zis Hor Cl-C6 al kyl.
X is CHZ;
Y is CHZ,;
Z is independently H, C4-Cg alky! or phenyl(C4-Cg alkyl);
wherein alky! of Z is optionally substituted by acyl, acylamino,'
alkylcarbamoyl, alkylthio, alkoxy, aroyl, aroylamino, aryloxy, arylthio,
amidino, amino, aryl, carbamoyl, carboxy, cyano, cycloalkyl, formyl,
guanidino, halogen, heterocyclyl, hydroxy, oxo, nitro, thiol, ZaN-CO-O-,
Z20O-CO-NZ- or ZoN-CO-NZ-, wherein Z is as defined above.

5. A compound as claimed in claim 1, 2, 3 or 4 wherein aryl is phenyl and

aryl moieties are phenyl moieties.

6. A compound as claimed in claim 1, 2, 3, 4 or 5 wherein heterocyclyl is
azetidine, furaﬁ, thiophene, pyrrole, pyrroline, pyrrolidine, dioxolane,
oxathiolane, oxazolane, oxazole, thiazole, imidazole, imidazoline,
imidazolidine, pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole,
oxadiazole, furazan, triazole, thiadiazole, pyran, pyridine, piperidine,

dioxane, morpholine, dithiane, oxathiane, thiomorpholine, pyridazine,
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9. A conpound of forrmula (1) which is:

2- Mer capt onet hyl - 3- pi peri di n-4-yl - propi oni ¢ aci d; 16 AUG 200
3-(1- Acetyl - pi peridin-4-yl)-2-nmercapt onet hyl - propi oni ¢ acid; .

3- Mer capt o- 5- net hyl - 2- pi peri di n- 4-yl met hyl - hexanoi ¢ aci d;

3- Mer capt o- 4- phenyl - 2- pi peri di n-4-yl net hyl -butyric acid,

2- (2- Am no- pyridi n-4-yl net hyl ) - 3- rrercapto pr opi oni ¢ aci d;

3- (6- Am no-. pyr.idin-3-yl nmer capt _propi.oni ¢ aci.d

3- ( 6- Ani nopﬁym'@'ﬂﬁ §¥§F?/Z}r292%?r€éb“teoﬁ”ﬁ y%l tEP A Cgtrhéiﬁ'%éﬁ’l c acid;
2- (6- Am no- VAT Dykh¥ric acid;
3-(6- Am Oa%yx. < a’izp?}fyrlr‘ Hé ?d&?qﬁb@eﬂﬁ:gﬁ%nﬁm 12 met hyl - pr opi oni ¢ aci d;
3- Mer capt o- 2- [ ( pi perl di ne- 4 car bonyl ) -am no] propl oni c aci d;

2-[ (Azet i di ne-2-carbonyl) -am no] - 3- msr nic aci A

3- Mer CApt 0 RCPMFpBead Faimed iy %\h&)m QRIS é“é‘iede‘“ 1
2-[ (Azetidi.p ar b 53" rrercapto proplonlc aci d;

-3- (6- Ami no- '%Er‘rg?ﬁ ul%p;]?l‘ll é‘?%wﬁh 2- mer capt onet hyl - propi oni ¢ aci d;
3- (6- Am no- 4- net hyI pyridin-3-yl)-2- rrercaptorret hyl - propi oni ¢ aci d;

2- Mer capt onet hyl - 3- pi per.i di n-4-yl -butyric aci

3- (6- A1 no-4Qeirgonngd-aa §lapnerh cap 6?@1%‘)76 Biﬁﬁﬁﬂif@ glajrgs wherein Z

3- (6- Am no-2; i Y (di n-3-yl)-2-mercapt onet hyl -propionic acid; og 1 6
AUK 2004 2§Hn§4 ?g'ce'%lgghyl rnet hyl - 3- (2-am no- pyri m di n-5-yl ) -propionic
acid ethyl ester; 2 (6 Ami no- pyridin-3-yl met hyl) - 3- nercapt o-butyric acid;
3-P, cetyi sulfanyl : ert - but oxycar bonyl am no- pyri di n- 3-yl net hyl )butyr| C
acid ethyl 'Ae§9@pou"‘6’ ﬁﬁPHBUI y(b %('FY‘I D3S'y| et hyl ) - 3- mer capt o- pent anoi ¢ aci d;

3-(6- Ami no- 25 @midh m i wm LBRESRAICOABENY! - propi oni ¢ aci d;
3- (6- Am no- 2gr\fﬁilﬂ"dr%x rretﬁil a&gr ' %Irﬁj - 2- mer capt onmet hyl - propi oni ¢ aci d;

2- Mer captorﬁethwceadw;pepr nﬂryi)glypcmgngmy&pa@q\gmc acid;’
3 (0 s 8- ani ooyl Onetly 2a eyl 2ATaEAN kB agsopl oni ¢ aci d

2- Mer capto erazin- Ionict acl
6- Am no- :py/rerda;ﬂto%ﬁdh)eﬁl—ﬁmwpimﬁeﬁzlh;dthp@ﬁmmamdac| d;

3

3-(6- Am no- pyri di h- 3- |.-- rcapt onet h thI-petan0|caC|d
3- (6- Ani no- %z& ﬁ!\"'ﬁoao%(%’ ﬂ‘gﬁg@&@ﬁ@?ﬁ%ﬁ%%‘ﬁ’éﬂi{) pi oni ¢ aci d;
3-(6- Am no Y& | din-3-\epGapicamed iyim4 @yb-el@;li,ﬁyl‘l c acid;
2- (6- Am no_@é”Agiluﬂ?%Wr Te WF 3- rre?géa tgySpﬂJﬁgn yl - pen~anoi ¢  aci d;
3-[ 3-
r

3

(
(
(
E
-[3-(6- Am?nbﬁ"pﬁmiﬂ@rwfsi'm3)¥|)22é”f‘ﬁ@>@§3é%8$}¥!/? %?W&PW@QT‘FW] 2- (6ani no- py
i din-3-yl hyl-butyric acid;

-(6-Am non%yr |Ad%mgs&5?c?ﬂ%cylﬁféég%f%hnﬁ%%%ﬁﬁggggo% yaC| cl; or,

3- ( 2- Ani no- 3-k6-a0inos5 yhdthgl-pidiadtdret M fcaptapebiyi-2-aetwi-peepignic

phar maceut i caI | y acceptable salt or solvate thereof, or a solvate of such a
salt. 7 0. Brocess for the preparation of a corrpound according to any one
of claims 13.\0eRapWrer[ghipefine RBBcaBénghdrVnal-prasordefdcived in claim 1 and X

:‘zr %Féz(spg Rﬁg@lt%m@ 2Cc%rrrgcgr|1ys|)l Q%Irt\oqea ?ﬁe‘??a&‘; pr[vg%%tlé dia compound of
3-Mercapto-2-[(piperidine-3-carbonyl)-aminol-propionic acid,
2-[(Azetidine-3-carbonyl)-amino}-3-mercapto-propionic acid;
8-(6—Amino-5-rr;ethy|-pyridin—3-yl)-2—mercaptomethyl-propionic acid;
3-(6-Amino-4-methyl-pyridin-3-yl)-2-mercaptomethyl-propionic acid;
2-Mercaptomethyl-3-piperidin-4-yl-butyric acid,;
3-(6-Amino-pyridin-3-yl)-2-mercaptomethyl-butyric acid,
3-(6-Amino-2-methyl-pyridin-3-yl)-2-mercaptomethyl-propionic acid;



~ s Aug 200 X, Rl Y~R3 wherein R~i, R3 ar,d Y are as defined inc!ai mBJAUi}@{]M
): is C(2)2, wwth a conmpound of fornula (IX) R7 -SH (]~) wherein R~ is a
sui tabl e protecting group, such as Ac, Bz, PMB or Bn, alone or in the
presence of a suitable base, such as Naove, NaH. or tri et hyl am ne or
alternatively in the presence of afree-radical initiator, such as Al BN

under standard conditions. . A process for the preparatl on of a conpound

according tq an t. R4

Gofned - i-deahls A nametnd '@zeaﬁﬁwvin@@@z?w' SURBITS AGLREY St ep of -
reacting g gompound of formula (XIV): RL I X R2 ~R3 OH (XIV) wherein R,
R2, and R3 AFé as defined inclaim1 and X is O S 22, or N(Z), with a

conpound  of-(&-@mimloap \(rickh-3- ﬂn?ethy@?ﬂ-h(e‘Fé(’)pmdftmterm aBid:is a suitable
protecting grou such as Ac or Bz, in tl~e presence of i tabl e reagent,

such as PRHACBIAD) Tadrer (EsiefBHixVEBRAMIBR @0 Ryidin: %ﬁﬁ?%&gutl cal

formul ati N+ R@L%lcpé g/ npound according to any one of clains 1 to 9 as
active i ngre i ent | natl on with a phar:~naceut.ically acceptable
adj uvant, Giwmfﬁ@tpy:rron@@ ylasthyl)-3-mercapto-pentanoic acid;

3-(6-Amino-5-chloro-pyridin-3-yl)-2-mercaptomethyl-propionic acid;
3-(6-Amino-5-hydroxymethyl-pyridin-3-yl)-2-mercaptomethyl-propionic
acid;
2-Mercaptomethyl-3-pyrrolidin-3-yl-propionic acid;
3-(Cis-4-amino-.'cyelopent-2-enyl)-2—mercaptomethyi-propionic acid;
2-Mercaptomethyl—.3-piperazin-1-yl-propionic acid,
3-(6-Amino-pyridin-3-yl)-2-mercaptomethyl-pentanoic acid,
3-(6-Amino-pyridin-3-yi)-2-mercaptomethyl-4-methyl-pentanoic acid;
3-(6-Amino-pyridin-3-yl)-2-mercaptomethyl-3-phenyl-propioriic acid,
3-(6-Amino-pyridin-3-yl)-2-mercaptomethyl-4-phenyl-butyric acid;
2-(6-Amino-pyridin-3-yImethyl)-3-mercapto-5-phenyi-pentanoic acid;
3-[3-(6-Amino-pyridin-3-yl)-2-ethoxycarbonyl-propyldisulfanyi]-2-(6-
amino-pyridin-3-yImethyl)-propionic acid ethyl ester;
3-(6—Ami.no-pyridin-3-y|)-2-mercaptomethyl-hexanoic acid; or,
3-(2-Amino-thiazol-5-yl)-2-mercaptomethyl-propionic acid,
or a pharmaceutically acceptable salt or solvate thereof, or a solvate of

such a salt.

10. A process for the preparation of a compound according to any one of
claims 1 to 9, wherein Ry Ra, R4 and Y are as defined in claim 1 and X
is C(Z)2 and Rz is H, comprising the step of:

reacting a compound of formula (VI):

99



Q0 i s AUG 200 13. The use of a conpound according to any one of ti5aiAbb 100%
to 9 in therapy. 14. The use of a conpound according to any one of clains
1togfo.r tl~e manufacture of a nedicanment for the inhibition of

car boxypepti dase U. 15. A pharnmaceutical formulation for use in the
treatnment or prophylaxis of conditions associated with inl~ibition ~of

car boxypeptidase U, conprising a conpound as defined i;~ any of clains 1
to 9 in conbination with a phaﬁrﬁaceuti cally acceptabl e .adjuvant, diluent
or carrier. 16: A phannaceutixa ormul ati on, conprising: (ij a conpound of
formula (1) or a pharmaceutically acceptable salt or solvate thereof, or a
sol vate of such a salt; and,égi\ig{&one or('yidy e antithronbotic agent with a
di fferent nechani sm of actiYon, h as an antiplatel et agent, thronboxane
receptor inhibitor, synthetase inhibitor, fibrinogen receptor antagonist,
pr ost acycl wheninmgti, &; @mb¥prediedeimeatio dahi biandrX or CADRr wéb@t or (P2T)
.antagonist; in agn‘iﬁt urell 'lt,h a pharmaceutical |y acceptabl e adjuvant,

di | uent or COPRPHNEP! TOHBUIaAIRL t “of parts comprising: (i) a pharmaceuti cal
formul ati on containing a co gng f fogﬁyjsa (1), or a pharmaceutically
acceptabl e salt or solvate ereof , olvate of such a salt, in

or ,
adm xture w a phar LG . C I dj uvantpnel fUugnt or carrier;
and, (ii) %%E%ﬁn%c%u#ggé&k g?%e}ég?ggn d?ls:aacﬁnal%ngg’o% or@lnorg '
anti t hr onbafine @denhewrebercalof & euratlemekanusmeoNaBMieohlatboch as an
antiplatel et agent, thronboxane receptor i nhipi *or, é.Ol L

triethylamine or alternatively in the presence of a Tree-ra ical initiator,

such as AIB'N ur_i.d_er standard conditions.

1. A procegs' fo:r thé preparation of a compound according to any one of -
claims 1 to 9, wherein Ry, Rg, Rz and Rq are as defined in claim 1 and Y
is CH, and X is C(Z)2, comprising the step of reacting a compound of -
formula (XIV):

R1

-
>’><F‘2 (XIV)
R3
OH

wherein R;, R, and Rj are as defined in claim 1 and X is O, S, C(Z)2,
or N(Z), with a co.n';pound of formula (1X):

R7 —SH (IX)
wherein Ry is a suitable protecting group, such as Ac or Bz, in the
presence of a suitable reagent, such as PPhg/DIAD, under standard

conditions.
12. A pharmaceutical formulation containing a compound according to any

one of claims 1 to 9 as active ingredient in combination with a

pharmaceutically acceptable adjuvant, diluent or carrier.
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~ 6 ai ir, 2004 synthetase inhibitor, fibrinogen receptor antagoni $t5 AUG 2004
prostacyclin mnetic, phosphodi esterase I nhi bitor or,gD~--receptor (2T

antagoni st; in adm xture with a. pharmaceutically accept abl e adj uvant,

diluent or carrier; which conmpound (i) and agent (ii) are each provi ded in

a farm that is suitable for admnistration in conjunction wth the other.
102

13.  The use of a compound according to any one of claims 1t0 9 in

therapy.

14. The use of a compound according to any one of claims 1 to 9 for the

-manufacture of a medicament for the inhihition of carboxypeptidase U.

15. .A pharmaceutical formulation for use in the treatment or prophylaxis of-
conditions associated thh inhibitian of carboxypeptldase U, comprising
a compound as defined in any of cIaJms 1 to 9 in combination with a

pharmaceutically acceptable adjuvant, diluent or carrier.

16. A pharmaceutical formulation, comprlsmg

(i) a compound of formula (1) ora pharmaceutlcally acceptable salt
or solvate thereof ora solvate of such a salt; and,

(i) one or more an‘nthrombotlc agent with a different mechanism of
action, such as an antiplatelet agent, thromboxane receptor
inhibitor, synthetase inhibitor, fibrinogen receptor antagonist,
prostacyclin mimetic, pﬁosphodiesterase inhibitor or ADP-
receptor (P2T) antagoniét;

in admixture with a pharmaceutically acceptable adjuvant, diluent or '

carrier.

17. A Kit of parts comprising:
(i) a pharmaceutical formulation containing a compound of formula
(), ora pharmaceutically acceptable salt or solvate thereof, or a
solvate of such a'salt, in admixture with a pharmaceutibally
acceptable adjuvant, diluent or carrier; and,
(i) a pharmaceutical formulation containing one or more
antithrombotic agent with a different mechanism of action, such

as an antiplatelet agent, thromboxane receptor inhibitor,

101



synthetase inhibiter, fibrinogen receptor antagonist, prastacyclin
mimetic, phcsphodiesterase inhibitor or ADP-receptor (P,T)
antagonist;
in admixture with a pharmaceutically acceptable adjuvant, diluent or
carrier; which compound (i} and agent (ii) are each provided in a farm

that is suitable for administration in conjunction with the other.
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