WO 2005/ 030739 PCT/ EP2004/ 052382 -1 METHODS FOR THE PREPARATI ON OF
BENZOXAZOLE SULFONAM DE COVPOUNDS AND | NTERVEDI ATES THEREOF Fiel d of the
invention 5 The present invention relates to nethods for the preparation of
benzoxazol e sul fonam de conpounds as well as novel internediates for use in
sai d nmet hodVO MIF837H  particul ar the invention rel ates PSTHERNYER3%20r t he
preparation of 2-am no-benzoxazole sulfonam de conpounds whi ch nake use of
2- mer capt o- benzoxazol e sul fonam de internediates, nore in particular

met hods enpl oying the internediate 1-Benzyl-2 10

hydr oxy- 3-[i sobutyl - (2- et hyl sul f anyl - benzoxXazol e- 6- sul fonyl ) -am no] - propyl)
- carbamc ester, _and to i rial_ scal | up.  Sai d
benzoxazol e sul fBH%WBBSMﬁE@ﬁ@]@ﬁWW?OM%ﬁE Wl‘base

i nhi bitors. Background 15CDOMPOUNDS ANDINTERMIEDEXATES THEREOGRInodef i ci ency
syndrone (AIDS) is known by different nanmes, including T-1ynphocyte virus
[11 (HTLV-111) or_|ynphadenopat hy- associated virus (LAV) or AlIDS-rel ated
virus (ARV) or huﬁﬁ%ﬂﬁﬁlﬁ%@f’?ci ency virus (HV). Up until now, two

di stinct fam |5 esThegvesensdmventicshaclibies foaskthdds éor tHelprépathtiamadf behltokafle Her ei naft er,

HV w il be used Juﬁo&%ﬂ@eréos?baaas 2ERA1 & dolid $RentelitRERr udin HE nfholiNFIofdiht i Cal
pat hways in a retroyi [agl lLife . cycle is t]%g g]irH ces%é?r;g of ;gol%g otein
precursors by retRaiAeg e ipvgptiandelategigmethods pr pRyof 4ram %F’?’@’éﬁzf’lﬁn
cycle of the H V sulforangde gapoanid whinh-nubt ugefie-naa@poeranpieazrie mifotmuds ar e
encoded prot eape TR e iFb@iciml iRaUEA Y BERRIACOY | B2 Y, |
virus core. Mt }E:ytgfﬁ’féﬁ%r[VPthﬂé(zﬁﬁeé}%%ﬁunBW?'gﬂ}mW%]F'&W onysamigolprapylag i nt o
the core protei nscagnhid ¢seer,pod tqmebaeds amenabledd gidndrial sealipg op.eSae benzonazolt he
viral enzynes, e-ﬁlfonaﬁrﬁ&ﬁo%ﬁo&ﬂd@%?ﬂ'af&&lﬁyeus%ﬁﬁ'a{ BV Q4iehdlinbikease. Correct
processing of the precursor proteins by the retroviral protease is
necessary for the_ assenbly of infectious virions, thus making the
retroviral proteaS¥kgrPuatt ractive target for antiviral 30 therapy. In
particul ar fof5 H Thetvireatawsing thetabanired ivnpodtfeiesey sysdmmeqATDAs knowntbar get .
Several protease yiffkRinhMEs irduBingT-fyphdtHe ahs B HATLS -NBi R rilBuRhORER-
Benzoxazol e sul fonam e.TT{h\%rot e[\ﬁge i .nhi.bi E&é@ f.or exarrgl e ..

2- am no- benzoxaz o CERYHY 1 AR 3velatprlyips (AR X} prfibap gmpiuadeficiknsyir abl e
phar macol ogi cal avids R nBpakiilmow, evB&Estipctdpwilies kaye begi identified, li.d-Hivpkamsind

nutant HV virus.gihe Agkinhfidt] BV #Orse o3¢d © glidkiBally RnREinRee heigoxazol e
sul fonam de, g@n generally be prepared using proCedures anal ogous to those

procedures descri l?edofJ t}pe c\l/'l\tt?ca %ét \Easv%%q{l a\r/gt?ogi?zfl %ge%?'Zl’e is the processing of polyprotein

precursors by retroviral protease. For instance, during the replication cycle of the HIV
virus, gag and gag-pol gene transcription products are translated as proteins, which are
subsequently processed by a virally encoded protease to yield viral enzymes and

25  structural proteins of the virus core. Most commonly, the gag precursor proteins are
processed into the core proteins and the pol precursor proteins are processed into the
viral enzymes, e.g., reverse transcriptase and retroviral protease. Correct processing of
the precursor proteins by the retroviral protease is necessary for the assembly of
infectious virions, thus making the retroviral protease an attractive target for antiviral

30 therapy. In particular for HIV treatment, the HIV protease is an attractive target.

Several protease inhibitors are on the market or are being developed. Benzoxazole
sulfonamide HTV protease inhibitors, for example 2-amino-benzoxazole sulfonamides,
have been described to have favourable pharmacological and pharmacokinctic

35  properties against wild-type and mutant HIV virus. The particular core structure,
2-amino-benzoxazole sulfonamide, can generally be prepared using procedures
analogous to those procedures described in WO 95/06030, WO 96/22287,
WO 96/28418, WO 96/28463, WO 96/28464, WO 96/28465 and WO 97/18205. In



WO 96/ 28418, WO 96/ 28463, WD 96/ 28464, WO 96/ 28465 and WO 97/18205. In WO
2005/ 030739 PCT/ EP2004/ 052382 -2 particul ar, nmethods for preparing

2- am no- benzoxazol e sul fonam des have been described in WO 02/ 092595.
However, such nethods are in general conplex, experiencing a burdensone
hal osul f onAPi284/03%R8Y provi ding insufficient yields for PEERREMOSEIS2 pur poses.
Therefore, there is a need in the art for inproved nethods for 5 preparing
2-am no bcnzoxazol e sul fonam de protease inhibitors, which overcone at

| east some of the above-nentioned problens. The present invention provides
i nproved net hods for preparing a retrovirug-protease inhibitor, in
particul ar for preparing 2-am no-benzoxazol e sul fonam des. In particul ar,
10 the present ipartieniar,omethodefor deparing Zaimingbezomeddle sidfonamidesirste beeh f or mul a

(6), 2- Mer capt o-RelRoX AERLRIRILIBNABARS, sl ol HSBRAI cBSplRk CCUT SOTS i 1
the synthesis 2- am no- benzoxazgl e _sul fona NNO R2

O R RS 18 (6) “BPHISTREE A BBUBROTD THABIGT AropRise sy e YiPd Hedi at oo

al | ow the productomowerciél parposesa@herefond, e éy seeed artheart for Papmvedondienz forazol e
sul fonam des, s t %}épanﬁgy'amaqae%o&mmurfaﬁqﬁde Pétedst MiniBECRBiEh byt dela®! S
starting froma SIn%EI 3} é |nt%r iates. Also, as 20 exenplified

bel ow, the presécftst FRBaRidNe Vsee’H?"é‘O%e &8 i ent sul fonation and is
consequent|y easy and cost-effective. Furthernore, another advantage of the
present nethod Tig présait isesimtpadtides whprbebd Mathods mpeeparirg) a rpuisyims potease

2- am no- benzoxaéﬂklsu?{sm f&eaaa fg{sprgéla‘ﬁhgQ%ﬁm{or@n%xwésvﬁmgesol?ﬁﬁ’dm&avaﬁjir The

present nethod has t usi ng comwFrm al | abl e

starting nat & i ahe P@Eﬁ?h‘“&@‘“&" Em?‘r‘gf’sc%? dgti@eg@'f?zcaﬁ‘ﬁﬂ‘& PR Blgent s furt her
used in said rrethodrcapte-bsmbwahdulamanﬂdabIménuhmdmbﬂnl asplicmtsbmnmﬁm syntlesish st ep

of said nethod pgfqunq;?&bwzggzgggﬂggéhﬁgsd conpound in good yield. Mreover,

each step of said can be perforned stereosel ectively, which
R3 o
PG g © STF
“N N7T \///
| I O N
R2 OH R4
15 ©6)

The use of compounds of formula (6) as intermediates allow the production of a broad
and diverse range of 2-amino-benzoxazole sulfonamides, thus providing a broad range
of HIV protease inhibitors starting from a single family of intermediates. Also, as

20  exemplified below, the present method presents a convenient sulfonation and is
consequently easy and cost-effective. Furthermore, another advantage of the present
method is that acceptable yields for commercial purposes of 2-amino-benzoxazole
sulfonamide protease inhibitors can be obtained. The present method has the further
advantage of using commercially available starting material, such as a 2-mercapto-

25  benzoxazole. The reagents further used in said method are safe and available in bulk.
Furthermore, each step of said method provides with the desired compound in good
yield. Moreover, each step of said method can be performed stereoselectively, which
allows the synthesis of pure stereoisomeric forms of said compounds when using,
where appropriate, optically pure starting material and reagents. Thus, the methods

30  according to the present invention are amenable for industrial scaling up.

Other objects and advantages of the present invention will become apparent from the
following detailed description taken in conjunction with the accompanying examples.



allows the synthesis of pure stereoisoneric forns of said conpounds when
using, where appropriate, optically pure starting material and reagents.
Thus, the nethods 30 according to the present invention are anenable for
industrial scaling up. Qther objects and advantages of the present invention
will beconWOZpPdBeR? fromthe follow ng detail ed descri@¥ERFA4ARSER i n
conjunction with the acconpanyi ng exanples. W 2005/ 030739 PCT/ EP2004/ 052382
-3 Detail ed description of the invention The present invention involves

met hods for the synthesis of 2-am no-benzoxazole sulfonam des through the
internediates of formula (6) R30 11 SERX OHR4 5 (6) and salts,

stereoi soneric fornms, and racem ¢ m xtures thereof, wherein PG represents a
protecting group;l)etﬂﬂzd Aescriptiomofthe wvemtionsa| kyl ; R3 is C3acycl oal kyl, aryl,
Het', Het2, or Cmépﬂe&xsi moainbﬁmbivys rﬁétb&i& fdrykeasnthésidof 21dmikS bartycdze! Kyl |

aryl Het ' or Fdnfu\r,l\'{zl gﬁﬁle mtermeﬁrXt% &aflo%yula gﬁryl , Het', and Het2 may

be opti onal |y subs groups”sel ect ed from oxo,

C, - 6al kyl oxy, C, -6al kyl, C, 6al k %ul fonyIP am nosul fo am no,

C, - 6al kyl car bonyl am no, hydpexyC, x6al kyl, SIC k)}‘:r oxycar bonyl ,

am nocar bonyl, hal ogen or trifINfor t NI/II e ch am no maybe nono-
or disubstitued with C 4al kyl; ]F%a ataa ﬁIQac the group conpri sing
hydr ogen, C, Aal kyl oxycar bonyl , boXyl ,""am n8e&f bonyl , nono- or

di (C, aal kyl ) am nocar bonyl, C3acycl oal kyl, C2-6al kenyl, C2-6al kynyl, or

C, . 6al kyl optisonally substituted with one d6) nore substituents each

| ndependent |y sel,gel.a6l siééaﬁ?oﬁlwé form hhd rabé%{@m&ﬁdﬂay&bfo%&&h
C, 4al kyl oxycar bonyl , bonyl , nono-

am nqcar
di (C, aal kyl ) ani nocar bgﬁﬁpm%ﬁtsémoﬁeég’ﬂﬁ 3’8‘?% Cl 4al kyI S(=0) 1 hydr oxy,
cyano, hal ogen and anRnds hydtagemer Ciyalkdno- or di substituted where the
Sublstclt 2 UfEtls are each}u {3@9@%@1&& yrysﬁheqmﬁorfmancg (fbﬁbﬂ@ﬂty,subs%iéh,wnh

ar a C 0

He%/ C, 4al kgl ﬁé’f]?%ﬁﬁlahyﬁet ?’és‘i’ z‘@ﬁl (5‘”3/ ?ﬁ%@ Céfcyf%]kylami] ggt 5@6? esent s

an el ectrophi | | C mayibe optionally substituted with one or more groups selected from oxo, C;salkyloxy,

Cisalkyl, C, salkylsulfonyl, aminosulfonyl, amino, Csalkylcarbonylamino,
hydroxyC, salkyl, cyano, C;.salkyloxycarbonyl, aminocarbonyl, halogen or
trifluoromethyl, whetein each amino maybe mono- or disubstitued with C, ¢alkyl;

15 R, is selected from the group comprising hydrogen, C,4alkyloxycarbonyl,
carboxyl, aminocarbonyl, mono- or di(C,4alkyl)aminocarbonyl, C;_7cycloalkyl,
Ci.salkenyl, C; galkynyl, or C,salkyl optionally substituted with one or more
substituents each independently selected from aryl, Het', Het?, Csacycloalkyl,
C4alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(C; 4alkyl)aminocarbonyl,

20  aminosulfonyl, C,4alkyl-S(=0), hydroxy, cyano, halogen and amino optionally mono-
or disubstituted where the substituents are each independently selected from C; 4alkyl,
aryl, arylC, 4alkyl, Cs.;cycloalkyl, C3.scycloalkylC 4alkyl, Het', Het?, Het'C) qalkyl
and Het’C, qalkyl;

t is zero, one or two; and
25 E represents an electrophilic moiety.

Intermediates of formula (6) may be prepared starting from compounds of formula (2),

Crs

)

30 wherein E is as described above;

transforming said intermediates of formula (2) into sulfonyl derivatives of formula (3),



Internediates of formula (6) may be prepared starting from conpounds of
formula (2), 0 /J-- S-E (2) 30 wherein E is as described above; transform ng
said internediates of fornmula (2) into sulfonyl derivatives of forrmula (3),
WO 2005/ 030739 PCT/ EP2004/ 052382 S-E PG 5 (3) wherein LG represents a

| eavi ng gr WQ@FSEHWE_quent |y reacting said sul fonyl deriRGKFRE&/AREISH
conpounds of formula (5), RBN I NH R2ZIOHR4E (5 wherein PG R2, RS,
and Ra are as descri bed above; thus obtaining internmedi ate conpounds of
formula (6). R3 10 (6) S-E In a preferred enbodi nent, the present invention
relates to a method for the synthesis of Z=anino-benzoxazol e sul f onani des
of fornmula (9), which conprises the §5eps of 15 a) coupling an electrophilic
noiety (E) to a 2-nercapto-benzoxazolje of forrmula (1) 0 )-SH N (1) 20 0
/[---SSEN(2) b) reacting said CEG | d of formula (2) with a sulfonation

agent and introducing a O
- )—S—E
N

3)
wherein LG represents a leaving group;
subsequently reacting said sulfonyl derivatives with compounds of formula (5),
R3

PG
N NH

I [
5 R2 OH R4
)

wherein PG, R3, R;, and Ry are as described above;
thus obtaining intcrmediate compounds of formula (6).

R3 ﬁ o S—E
P
G\N)\'/\N/ISI \/r
f | O N
R2 OH R4
10
(6)

In a preferred embodiment, the present invention relates to a method for the synthesis
of 2-amino-benzoxazole sulfonamides of formula (9), which comprises the steps of*
15 a) coupling an electrophilic moiety (E) to a 2-mercapto-benzoxazole of formula (1)

0]
L

N

(D

resulting into a compound of formula (2), wherein E is as described above;

S

@

b) reacting said compound of formula (2) with a sulfonation agent and introducing a
leaving group (LG), resulting in an intermediate of formula (3), wherein LG is as

20

described above;



| eaving group (LG, resulting in an internediate of fornmula (3), wherein LC
is as described above; resulting into a conpound of forrmula (2), wherein E
is as described above; WO 2005/ 030739 PCTI EP2004/ 052382 -5 S-E (3) c¢)
coupling said internediate of formula (3) with a conpound of formula (5),
wherein 5SWOGWHBIBR3 and R4 are as described above; REPEYRMSZR2 O H R4
(5) obtaining the internediate of fornula (6), R3 9 O S-EPGNNI OCSR2
OOH R4 10 (6) d) followed by an am nation of conpound of fornula (6) to
obt ai n 2-am no- benzoxazol e sul fonam des of _.conpound of forrmula (7), wherein
RBR6 Ol 11 O ,NR8 PGN>N1 R2 OH R4 I8 (7) R6 is hydrogen, hydroxy,
g -6alkyl, Het Cl.6alkyl, Het2G .6al kg , am noG .6alkyl whereby the am no
group may optionally be nono-or di-substituted with G 4alkyl; 20 Rs is
hydrogen, G _6al kyl, or -A-R7; A iL%,eﬁ kaanin, -C(am -, -C(=S)-,
-S(=0 2-, CG 6al kanediyl-C(J)-, 0O

)—S—E

N

&)

¢) coupling said intermediate of formula (3) with a compound of formula (5), wherein
5 PG, Ry, Rs, and Ry are as described above;

R3
PG
YT
R2 OH R4
(5)
obtaining the intermediate of formula (6),
R3 O
PG 8 O -S7F
“N N7TI W/
| i O N
R2 OH R4
10
(6)
d) followed by an amination of compound of formula (6) to obtain 2-amino-
benzoxazole sulfonamides of compound of formula (7), wherein
R3 O '?6
[l 0 N—RS8
PG 9

N)\/\N I g

I I O N

R2 OH R4

15

™)

Ry is hydrogen, hydroxy, Cyalkyl, Het'Cy.alkyl, Het’Cysalkyl, aminoCi.galky.

whereby the amino group may optionally be mono-or di-substituted with C,4alkyl;
20 Ry is hydrogen, C;.galkyl, or -A-Ry;

A is Cy_galkanediyl, -C(=0)-, -C(=S)-, -S(=0),-, Ci-salkanediyl-C(=0)-,
Ci.salkanediyl-C(=S)- or Cysalkanediyl-S(=0),-; whereby the point of attachment to
the nitrogen atom is the C,_galkanediyl group in those moieties containing said group;

R, is Cyalkyloxy, Het!, Het'oxy, Het?, Hetzoxy, aryl, aryloxy, Cs.scycloalkyl,

25  or optionally mono- or disubstituted amino; and



Cl_6al kanedi yl -C(=S)- or G . 6al kanedi yl - S(=0) 2-; whereby the point of
attachnent to the nitrogen atomis the Cl.6al kanedi yl group in those
noi eti es contai ni ng said group; R7 is CL.6al kyl oxy, Het', Het'oxy, Het?2,
Het 2oxy, a“y KI oxy, C3.7cycloal kyl, 25 or opti onaII nono- or
di subst i t UWOFOUYHE® and WO 20051030739 PCT1EP200410523RSTERN4ERLe - A s
ot her than C, 6al kanediyl then R7 may al so be Cl-sal kyl, Het' Cl4al kyl,
Het' oxyC, 4al kyl , Het 2C, 4al kyl , Het 2oxyC, _aal kyl , aryl C, 4al kyl, aryl oxy-
C,.aal kyl or anino-Cl.6al kyl ; whereby each of the am no groups in the
definition of R7 may optlonally be substitfted with one or nore
substituents selected fromC, 4al kyl, 5 C, Aal kyl carbonyl ,
C, . aal kyl oxycar bonyl , irma-sel-A-ésroyhecﬁlﬁm@ngaﬂkaneﬁ}slm;a)&amab@hybe Clrmlky,l, Het 2,
ﬁ”é' C . Cal EY: 3 :'kﬁet clatkgi, h)éi'o@tdﬂﬂ@y?@etz@%lah&i Hetzaﬂd:l?zﬁk}i?z t ty t
ydr oxy al ky e, ni n omto
which they are atqlé%wéara%g}céfagngvg}e ES?C %?BP 2ifjo-groupg i the 8‘@%‘?%’(’ ?1
conpound of f or mmay opfdnatly bosybstitetedwilprecor e sykstitesints seletted fremiCiaatkyl,of
Corrplound of fgr md&al?ﬁ%arboﬁﬂ @;54amy§xycjaﬂboh loaxleértyBQrbonﬁ&rﬂlaﬂycgbomW Hd8 (8) f)
coupling a radical .0 orrespondi ng 2-ani no-
benzoxazol e sul f mlgoﬁmgééci“‘ﬁw]bqr (# "‘P’E’raf?’gl a (9), R3 R1,,L~N NCO
11 R IOHR4 R6 0 1 -A-R;may also be hydroxyCisalkyl; and

R; and -A-R; taken together with the nitrogen atom to which they are attached

may also form Het' or Hetz;

10

e) deprotecting compound of formula (7) to obtain 2-amino-benzoxazole sulfonamides

of compound of formula (8),

R3 0 I|R6
i 0 N—R8
.S j/
HN N1l [
I ) N
R2 OH R4
®)

15

f) coupling a radical of formula R;-L.- to obtain the corresponding 2-amino-

benzoxazole sulfonamide protease inhibitor of formula (9),

R3 0 l?6
L g 0 N—RS8
R17 N N W/
| I O N
R2 OH R4
©)

20

wherein R; is selected from the group comprising hydrogen, C, ¢alkyl,
C,.salkenyl, arylC,.salkyl, Cs.;cycloalkyl, Cs.scycloalkylC) salkyl, aryl, Het',
Het'Cy.salkyl, Het?, HetZCMalkyl; and R; may also be a radical of formula (10)

Rypa Ryob
Rna\ -
N
R,,b R9

25 (10)



Il O NR8 20 (9) wherein R is selected fromthe group conprising hydrogen,
Cl. 6al kyl, C2.6al kenyl, arylC,.6al kyl, C3.7cycloal kyl,
C3. 7cycl oal kyl C, -6al kyl, aryl, Het', Het'C, _6alkyl, Het2, Het2C, -6al kyl;
and R, may also be a radical of formula (10) R oa. ,Rob Rllb RO 25 (10)
WO 2005/ 030939053973 EP2004/ 052382 -7 wherein R9, Rio. amCTEHE0AISES2 each
I ndependent |y, hydrogen, Cl4al kyl oxy- carbonyl, carboxyl, am nocarbonyl,
nono- or di (C, aal kyl)am nocarbonyl, C3-7cycloal kyl, C24al kenyl, C24al kynyl
or C 4dalkyl optionally substituted with aryl, Het', Het2, C3-7cycloalkyl,
C3- Oal kyl oxycar bonyl , carboxyl, am nocar bon%}l , mono- or 5
di (C, 4al kyl ) am nocar bonyl, am nosul fonyl, C 4al kyl S(Ot, hydroxy, cyano,
hal ogen or ~ani no opt Whaein Ry, Ruositnd Rups a6, sephdndependent! egepHa-+aluyeni-t uent s
grs e eaclh i lnckierendaﬁbdyy, caﬁ@k}f(t,CdnﬂﬁbcfajblﬁﬁSll,lcﬁm@ﬁl- klsdi(c,@dlwzl)anﬁfowsmﬂy@: ky: "
. 7cycl oal kyl , i t! . t' n
Het 2C, - Oal kyl ; vm%g'f‘fé’g]égl@?éﬁ%jr%% y&%‘%ﬁ’éﬂ%(gﬁéﬂk’g;@ﬁ%mpgsﬁ@ﬁegr %f}rygr e
attached may 10 Het sdeth S meyaloalyly€yaliglorycprbonyd cracheryl, ipigacarbopyl, mono- or
-0-C, .R;lal _kaned: y|di(C((j,@]2kyl)thn%LB.rlﬂmﬂ, mﬁabJ@ﬂB@d,!mLalhqlsm);, hydrb%cﬂfo, Hmlgeradrso be
0XO0; ais selecte .om.the gro ri sin r , eal ken
& bal Kynyt, - Co oy PR g TR, e R ar R ey
di substituted, 15cleatidfoam Gasakbyl, eal.BonGielkyl, 6prcyderkilyCiryrtpaliglCiiatkyl,
di substituted, Cridl st orey'caiadngnyd, aryl oxycarbonyl, Het'oxycarbonyl,
Het 2oxycar bonyl , )] oxyearbo Cdal k ryl1C3. 4al kyl.oxycarbanyl
G - 0al kyl car bonyI}%{ é{aﬁfahgraeﬂﬁ}?,gé?%&/néf ?ar@?’ cnglsctf)(gvélll Qﬁe-yyare Lt miay
C, - 4al kyl oxyddr belg form@¥srexetdadel icdar bony! oxy,
car boxyl C, 4al kyl car boRyédK ¥s, -0C,; Aillakadiy-0(E0)2 vt ONY - Gkalldaedigl G-O5-ameamy! oxy,
aryl car bonyl oxy, Lar ]sgf)gg rbonyl oxy, 20 Het'carbonyl, Het'carbonyl oxy,
Het ' C, 4al kyl oxycaraﬁonﬁ , Het2car bonyl oxy, Het 2C, .4al kyl car bonél oxYy,
Het 2C, . oal kyl oxycar boRyb i5:8¢legied om gielgyqup spmprising| hygrogen, Ge salikenyledatlkymylar v |
ar ylhoxy;]I Het 2 or ldaycg}al@myy'l, M?ﬁﬁinﬂc&mﬁylﬁmbsﬁaﬂw uﬁﬂé&r(d&ubéﬂiﬁxtﬁl;(ﬁ :10 gr OUpsI are
each i ndependegntly.sel ect m.C - Q X 4 - 7cycl o-
al kyl, C3. 7c3§| oa nfﬁ' y?f%é’ﬁﬁ?’fygﬁﬂg‘?a“wj%‘? ng)éb—slg?s%@{ éfigpk“%:lkyé%&ca%nyl’
Het 2C, 4al kyl ; aryloxycarbonyi, Het oxycarbonyl, Het oxycarbonyl, aryloxycarbonylC; salkyl,
arylC; salkyloxycarbonyl, Csalkylcarbonyl, Cs.scycloalkylcarbonyl, Cs.scycloalkyl-
C;-salkyloxycarbonyl, Cs_scycloalkylcarbonyloxy, carboxylC, 4alkylcarbonyloxy,
C.4alkylcarbonyloxy, arylC, 4alkylcarbonyloxy, arylcarbonyloxy, aryloxycarbonyloxy,
20  Het'carbonyl, Het'carbonyloxy, HetICMa]kyloxycarbony], Hetzcarbonyloxy,
Het”C, 4alkylcarbonyloxy, Het’Cy4alkyloxycarbonyloxy or C,salkyl optionally
substituted with aryl, aryloxy, Het” or hydroxy; wherein the substituents on the amino
groups are each independently selected from Ci4alky), aryl, arylC, salkyl, Cs_scyclo-
alkyl, Cj.scycloalkyl
25  Ciualkyl, Het', Het?, Het'C)4alkyl and HetZCMalkyl;
Ruyp is selected from the group comprising hydrogen, C;cycloalkyl,
Cysalkenyl,
Caealkynyl, aryl, Het', Het® or Csalkyl optionally substituted with halogen,
hydroxy, C, 4alkylS(=0),, aryl, C;cycloalkyl, Het', Het?, amino optionally mono- or
30  disubstituted where the substituents are each independently selected from C, 4alkyl,
aryl, arylC salkyl, Cs.scycloalkyl, CsscycloalkylC, salkyl, Het', Het?, Het'Ci_alkyl
and Het’C, salkyl;
whereby R;1p may be linked to the remainder of the molecule via a sulfonyl
group;
35 L is selected from the group comprising -C(=0)-, -0O-C(=0)-, -NR ;2-C(=0)-,
-0-C,¢alkanediyl-C(=0)-, -NR;-C; galkanediyl-C(=0)-, -S(=0),-, -O-S(=0),-, -
NR,,-S(=0), whereby either the C(=0) group or the S(=0); group is attached to the



Rub is selected fromthe group conprising hydrogen, C3.7cycl oal kyl,

Caal kenyl , C24al kynyl, aryl, Het', Het2 or O 4al kyl optionally substituted
wi t h hal ogen, hydroxy, C, 4al kyl S(=0O,, aryl, C3-7cycloal kyl, Het', Het2,

am no optionally nmono- or 30 disubstituted where the substituents are each
i ndependenMORZ0$MPEBP ed from CL. 4al kyl, aryl, aryl C, . 4al RGVVEPQOBUOERIBR| oal kyl ,
C3- 7cycl oal kyl C, aal kyl, Het', Het2, Het'C 4alkyl and Het2C, 4al kyl; whereby
Rub may be |inked to the remai nder of the nolecule via a sulfonyl group; 35
L is selected fromthe group conprising -C(am-, -OC(an)-, -NR 2-C(am -,

-0 C, _6al kanedi yl -C(=0)-, -NR, 2-C_6al kaned$yl -C(am -, -S(=0)2-, -OS(=0 2-,
- NR 2-S(=0 2 whereby either the C(=0O group or the S(=0)2 group is attached
to the WD 2005/ 030z 3®ideCTYHerRbY 0v/(H 5ale@adiylgndiyRp ismplienajly swlistituted withae

C, . 4al kanedi yl miRkiMentSeledddd @d}ﬁh}&m@um; iblitad peitdpdga  substi tuent sel ected

from hydroxy, aryl, n

C2_oal kenyl ary1ld . 4 }zllf/ﬁ‘y%l'@ﬁnl_%s?@(ﬁ’aﬁzﬁ%e"yl &@%é@@?‘oﬁ? WWI@I% al kyl , aryl,
Het', Het'd . bal Gy beyclorikgC: sabtyR @yl aet k et Ci5alkyl, Hetfdtet Goradiybr r ed embodi ment |
t he present i Avention relates to a nethod for the synthesis of

c2)f ama;]oalbﬁnlzg.;(larzl% £mok frateds éi'ﬂ%g%ferzlﬂ( f(hg N g‘lt ﬁ%er)bon‘f‘élbt@shto‘i%ddsrgxsﬂlith SF\IEDS
(1) resul %/I ng i g@"é“?%?ﬁ'%#@?%“ﬁ@%ﬁ&ﬁ S8 %Yﬁg?g‘%hf%‘c‘%ﬂ‘éﬁeé#ﬁ Eis C

16al kyl , preferatebsofnet hyl; S-E 15 b) reacting said 2-al kylthi o-benzoxazol e

of formula (2) V\/ia}:hkf}atﬁa%' fm&%&;@&béﬂ%olémOnhlﬂé (190'“0' ng a | eaving group
(LC resulting in an internediate of fornula (3),

o

10
(1)
resulting into a 2-alkylthio-benzoxazole of formula (2), wherein E is C,salkyl,
preferably methyl;
o)
)—S—E
N
15 @
b) reacting said 2-alkylthio-benzoxazole of formula (2) with a sulfonation agent and
introducing a leaving group (L.G) resulting in an intermediate of formula (3),
i
S
LG 1l o)
© )—S—E
N
20 €)

¢) coupling said intermediate of formula (3) with a compound of formula (5°), wherein
R, is hydrogen, Rj is benzyl, and Ry is isobutyl;

PG.
NH

Iz

OH

)
25



LGS 20 (3) c) coupling said internediate of fornula (3) with a conpound of
formula (5'), wherein R2 is hydrogen, R3 is benzyl, and R4 is isobutyl;

PG N H(5) 25 WO 2005/030739 PCT/ EP2004/ 052382 -9 thus obtaining the
internediate of formula (6'), (6') SSE 5 d) followed by an am nati on of
conpound oWXWPHUPE?(6') to obtain 2-am no- benzoxazol ePSUEPYAENEHEs of
conpound of fornmula (7'), R6 | xUNR8B PGN H1 (7)) 10 wherein RF and Rs
are as descri bed above; e) deprotecting conmpound of forrmula (7') to obtain
2- am no- benzoxazol e sul fonam des of conpound of formula (8'), 15 (8') f)
coupling a radical of fornmula Rl-L- for obt-8ining the correspondi ng 2-am no-
benzoxazol e sul fonam de protease inhibitor of fornula (9'), wherein R, and
|. are as descri bag ohtaoning the/idte20OBAHOFIFIMIAET, EP2004/ 052382 In a nore
preferred enbodinent, said R is a Het., or a Het'C, _6alkyl,1, is -0-C(0)-

5 and R6 is hydrogen as indicated in Ia (9") below. H N A-R7 R1~0

/“@Y
H/

©)

5 d) followed by an amination of compound of formula (6°) to obtain 2-amino-
benzoxazole sulfonamides of compound of formula (7°),

0]

[l N R8
G s Y
H/O

™)

Iz

10 wherein Rs and Rgare as described above;

¢) deprotecting compound of formula (7°) to obtain 2-amino-benzoxazole sulfonamides

of compound of formula (8°),

15 )

NRB

H,N

‘<-—O:m —}

f) coupling a radical of formula R;-L- for obtaining the corresponding 2-amino-
benzoxazole sulfonamide protease inhibitor of formula (9°),
wherein R;, and L are as described above.



Compound of formula (1) 10 Conpound of formula (1), 2-nercapto-benzoxazol e,
may be directly purchased from comercially avail able sources, or may be
prepared with procedures available in the art. 15 Conpounds of fornula (2)
The 2-nercapt obenzoxazol e, conmpound of fornmula (1), is subjected to a
reaction wMO2085/03873Pt abl e reagent to introduce an el ect FOpRPIP¥I¥ ety (E)
whi ch together with the -S R -10 (9') (1) atomforma thiol-based |eaving
group (-S-E). 200 //---SH/~SE NN (1) (2) W 2005/030739

PCT/ EP2004/ 052382 -11 Said reagent is any naterial capable of providing to
the reaction an electrophilic noiety (E) cHpbable of reacting with the

sul fur atomof the thiol (or nercapto or sulfhydryl) of the conpound of
formula (1) to forma new carbon sul fur d thereby creating a thioether
| i nkage, thus resulting in a thiol-based | eavi gr oup (-Sﬁg. 5 The term
"l eaving group” is an atom or group of atens fchis QispiNacr@bl e upon

reaction with an appropriate nucleophjle. Such9d g oups are well known
inthe art. The tern1"e|ectrqghﬂfi SYRCTRN i%;s No describe the
el ectron deficient center noiety df a&ﬂfle trophiYe 10 Preferred

el ectrophiles for introducing el ectrop iC f'eties are the al kyl ating
agents which include, but are not limted to} Cl-6alkyl halides such as

nmet hyl iodide, ethyl iodide, n-propyl iodide, butyl iodide, nmethyl brom de,
ethyl brom de, n-propyl brom de, and pentyl @fom de; cycl oC3. 7al kyl hali des
such as cycl ohexyl brom de, and 15 cycl opentyl net hyl brom de; aryl - 4al kyl

hal i des such as Z;RriPheR#%E eABRIThER said R, is a Het', or a Het'Cygalkyl, L is ~0-C(=0)-,
5 and R¢ is hydrogen as indicated in formula (9°”) below.

O 07/
/
Rko/u\u e @,N
OH L\(/

9”)

H
N—A—R7

=0

=

Compound of formula (1)
10  Compound of formula (1), 2-mercapto-benzoxazole, may be directly purchased from
commercially available sources, or may be prepared with procedures available in the

art,
0
©i )—SH
N

ey
15

Compounds of formula (2)

The 2-mercaptobenzoxazole, compound of formula (1), is subjected to a reaction with a
suitable reagent to introduce an electrophilic moiety (E) which together with the -S-
atom form a thiol-based leaving group (-S-E).

R

(M) )

20



2- bromobenzyl chloride and the like; di-GC 4alkyl sulfates such as dinethyl
sulfate, diethyl sulfate, and di-n-propyl sulfate; Cl-6al kylsulfonates such
as et hyl methanesul fonate, n-propyl nethanesul fonate; arylsulfonates; Cl
a] kyl t ol uenesul f onat es such as net hyl - p-tol uenesul fonate; and the 20 |iKke.
O her exan@®¥0¥P0Bect rophi | es i nclude acetic anhydri dBCTEPIREIRIRacet yI
chl ori de, butanoic anhydride, nethyl succinoyl chloride, t-butyl succinoyl
chl oride, diethyldicarbonate, dinethyldicarbonate, benzoyl chloride,
acetyl acet oxy derivatives, haloacetam de derivatives, and the |ike. O her
el ectrophiles include derivatives of epoxi-Hes, oxetanes, aziridines,
azetidi nes, episulfides, naleimdes, 2-oxazolin-5-ones, 25

N- hydr oxysucci ni raifireagentds griy-material capable af praviding tnythe reaetion|an glegtraphidis moiety

i sot hi ocyanates, CfE?!:fpﬁlSl_é BfNrest@ihl Gith Ble s AR 6F thd S (or MéEdAp@Dr sulfhydryl) of
nitro-substitute (}[) rimd r}ef%lﬁl?gj tf\ftc. I\ébst r ferre(ﬂ grl c(t:rrqfxl)]hlles are
G 4al kyl ati ng agdht mPRuhetformmat]) o forig pey carby |S§kf}f'§’f”i‘ Gere R ErAoE &

met hyl i odi de whi chioether lipkagdi thesoresndtingiima thigdtbased lepvisg lexaup (S-E)Al t er nat i vel y,
et hyltosyl ate ;may be used as C _6al kylating agent. 30 In still other

embodi nents, the me%r--mhh% BroiFtYis B atBm @t RleRp WHRsHRI \thcNQQﬁkpra@&lﬁfe'u?&l Wi th
t he nucleophilic S, .an agldl I on reactio .]ta%gﬁ Ql.ace, | eadi an to t.h
formation of a CERFHPEKID BLHETOPARIE 1 %H‘PB’IQE IFe VP BOPRS A Pl K1oRAN Dy anes
such as a, 0- unsatan Jthe term¢alettropyilic moidtyYyis souisédioaksscriBs thitieleciron defidiguitcemer of an
el ectrophilic noigdisy oFdn di&regtiilel €d out in the presence of conventional

non- nucl eophi{g ¢ i norganic or organic bases. These include, for exanple,

t he hydrides, hydroxid am.des, . al gohol at es,. .acet.at es ar bqgnat es, or
hydrogen car bong{fﬁéﬂ"dﬁ%f@'gﬁ%ﬂmﬁ "Weeﬁlcgfrgﬁhblic %?lﬁtéqsiafeﬁg? %{Pﬁﬁwﬁﬁﬂ‘&s such
as, for exanpl e, wiirio¢sde)BdABNOPHTItERROOUABE B RS such as wthyhiofidelrethyk,
potassi um hydri dgo@fe, ardpyHiBuiaY, Hutyll dide NHethf btmidd e§Bbromide h-propylSodi um

am de, potassium.amde, Lithiumdiiisoprop or . pot assi um hexanet hyl -
s Tzt der - and rhEEHe g Rird BERpE: SRR kb alfes e PSRl broar A o .
pot assi um t et - bytlppeatybmetby dramidé; o € salhey] hjtessich and-brpdvoberizilebromideroni um
hydroxi de, sodi un. groR68in}2hloRM ARATh R AGRE, 1Ry] sElfhsIsHER R@Rhé@hy? sulfgroNni um

acetate, sodium carbonate, di um bi bonat €, potassi um carbonat e,
pot assi um bi car bdﬁ%{}?yg,s‘%%’g%?’ﬂfﬁ&'d‘é?fﬁw 5@%,{6” pot assi um hydr ogen car bonat e,
sodi um hydr ogen dartkylsitlfonates sugnesethylimethatcbafeatte, n-prapyd neetimoesblgriate; or gani ¢

ni trogen C_OWDOUn%ﬁ%ﬁatﬁcliamyﬁblkédeﬁﬂ’foﬂﬁ@s, subH 6Gndily1 FRbIYesul RAtESand the
triethylamne,, tr

di met hyl - benz adikﬁ-g%gg‘%?’ﬁﬁea :Slf %%%Pg‘ﬁf?%lfﬁ@‘% %flﬁﬁ??éé’,h%% fmthylacetyl

1, 4- di azabi cycl o[cRlopidobutaneia Athydmiea®ethy] succinoyl chloride, t-butyl succinoyl chloride,
diethyldicarbonate, dimethyldicarbonate, benzoy! chloride, acetylacetoxy derivatives,
haloacetamide derivatives, and the like. Other electrophiles include derivatives of
epoxides, oxetanes, aziridines, azetidines, episulfides, maleimides, 2-oxazolin-5-ones,

25  N-hydroxysuccinimides, mesylates, tosylates, nosylates, brosylates, isothiocyanates,

electron-deficient aromatic rings, such as nitro-substituted pyrimidine rings, etc. Most
preferred electrophiles are Cyalkylating agents. A particular suitable C, ¢alkylating
agent is methyliodide which can be dissolved in customary solvents. Alternatively,
ethyltosylate may be used as C; ¢alkylating agent.

30
In still other embodiments, the clectrophile may be a group wherein, upon reaction with
the nucleophilic S, an addition reaction takes place, leading to the formation of a
covalent bond, for example with electron-deficient alkenes, such as a,p-unsaturated
carbonyls, vinylsulfones.

35

The introduction of an electrophilic moiety (E) is carried out in the presence of
conventional non-nucleophilic inorganic or organic bases. These include, for example,
the hydrides, hydroxides, amides, alcoholates, acetates, carbonates, or hydrogen
carbonates of alkaline earth metals or alkali metal hydrides such as, for example,



1, 5-di azabi cycl o[ 4. 3. 0] - non-5-ene (DBN), or 1, 8-
di azabi cycl o[ 5. 4. 0] -under-7-ene (DBU), or an excess of an appropriate
pi peri di ne conmpound nay be used. The base is preferably potassium
carbonat e, sodium carbonate, a sodi um C dal koxi de (e.g. sodium methoxide,
sodi um et h#%Q ¥8S038T1¥. ), 1,1, 3, 3-tetranet hyl guani di ne, sBATERIMYZ3e, 15
triethylamne and the like. Suitable solvents for use in the introduction of
an elecophilic moiety (E) include any one which does not disturb the
reaction, such as aliphatic, alicyclic or aromatic, optionally hal ogenated
hydr ocar bons such as, for exanple, benzene, %ol uene, xy] ene, 20
chl orobenzene, dichl orobenzenc, petrol eum ether, hexane, cycl ohexanc,
di chl or o- net hanesodiam hydtdey peipssivey hydedg gcalssmydede, ardypptal amjdss, Weh 8§ et hy|
et Eelr, dii isopr lop3d/§_odiuﬁitdﬁ?3ae, pﬁthh m&ﬂmg@ﬂihﬁl ﬂﬂdiiydbmpﬁﬁtﬁidpbe]bdstﬁi)adﬂﬁﬁmalry]or
et hyl ene gl yco .net. r e ket ones
such as acetone, dd%{faga% r?ré‘,ﬂnstsf arrngatnﬁsﬁ%tc}%sosg@W%é{}%@%t%gg‘;ﬁ&g%ékh?’ ﬁeé_ tgslsfc. as
acetonitrile, prodpitoniviate sadivm hydseridenpatassipghygdrexideammppniim Bydpexide, sodium
N N- di et hy! f o e, pobhsblam itttk A et denmdkiume bdoyd Ssdmmnbisbetate,

met hyl - pyrroliaone,,. Wl - = 2- a | .
hexanet hyl phosph or ?’(‘:"g.’tbr1 ?%bn%"%%%%ag%%nr’ garl?ors% %hp7i o%sﬂebﬁ%ogg%’t cgflémg ?rbgrfa}t'ne)’/ I
acetat e; sul f oxi deassium hydresed capopase, sadim bydregen carberst, Psam@orium sarbeRstenanol |
ethanol, n- or i -4ad@RaB&Yic orPanic nitroges compyunds stk &NialkyRinies ane nirhethy

nononet hyl et her, | | .. 4. dl gt .

nonomnmet hgl 30 et h%ﬁﬁpﬁ?eg@%#lé%@é] It}{i/%g%e’mgéfﬁ?ﬁgﬂélﬂgéﬁﬁlﬁﬁ%@%%zﬁ@% ® t hese

sol vents. Prel®r abNyditsprropyethylaming.gpridiaa d drdsrabisycdel? 2i2kactaia DABCQ) t abl e

ﬁfr ot ihcI sol veln_t 3 gﬂq%myclﬁ[@]%fﬁnmm or Be&di®abitydld[6.4.0]-undec-7-ene ,
met rrolido | t xiade: etner, n, 2-

met hyl %/elto ?lahydr of CUan Or%teﬁ%ﬁs&ajﬁggg} o Igfcﬁ’glsdﬁlc g%‘f“@?’ﬁérgé Bs%g%'gf)i(eg:{]ag% 1gor

esters such as etmgrably@omssum earbonaier sofwm cerhepae e sodiam G salkoxidere i edilm, ¢ he

i ntroduction of afetRdxde; Quailin éthoxidy, €y, 1,153, Breeamethilzmidie, fodaum Kdriigl Kyl ation

reaction, whi [ I tied out at a tenperature in the range from
about -30C tongoﬁftﬁglg%%?a%dr@?ﬁe]?%bl y at a tenperature of from about 10C to
about WO 2005/ 030739 PCT/ EP2004/ 052382 -13 70C, nore preferably at a
tenperature of f r¥iakipsriventsgor ysg intheinrodustion ofapelecenhdic meiety EE)p¢lydeany o
tenperature of fragvwhibldoesliod distuftothefeattion Alctas alliphdhig, dlioghc of abometicat ur e nost

f d. 5 Th i f ' - ' d
Phe GG vai kol at | ropaokdd oy YRLEANDIOGEITE for LDifadtc BERARRIARRAZONREC! © 0

Preferably, tH reiarepentenpighloroheptese, ppalguspetherhhexsneppyciobexasp zol e and
the C 4al kyl at i ngmé&a@e} chldofbfmgNettacHlofomethang; ethéf® Eth@s @bty Bdthey, dilbeprépt i 0 1S

around 1:1.1. Theet}qe?,tdixgah@yet%%i, H%Lz%@,ttéu'atﬁ%:%% o Qt%yl%ﬁe glycol dimethyl ether or

ethylene glycol diethy] ether; ketones such as acetone, butanone, or methyl isobutyl

ketone; nitriles such as acetonitrile, propionitrile or benzonitrile; amides such as

25  N,N-dimethylformamide, N,N- dimethylacetamide, N-methylformanilide, N-methyl-
pyrrolidone, 1,3-dimethyl-2-imidazolidinone, or hexamethylphosphoric triamide; esters
such as methyl acetatc or ethyl acetate; sulfoxides such as dimethyl sulfoxide; alcohols
such as methanol, ethanol, n- or i-propanol, n-, i-, s-, or t-butanol, ethylene glycol
monomethyl ether, ethylene glycol monoethy] ether, diethylene glycol monomethyl

30 ether, diethylene glycol monoethyl ether; or mixtures of these solvents. Preferably the
alkylation reaction is carried out in suitable aprotic solvents such as
dimethylformamide, acetonitrile, N-methylpyrrolidone, dimethylsulfoxide; ethers such
as tetrahydrofuran, 2- methyltetrahydrofuran, methyl t-butyl ether, diethyl ether,

dioxane; or esters such as ethyl acetate, or mixtures thereof.
35

In an embodiment, the introduction of an eletrophilic moiety is exemplified with an
Ci¢alkylation reaction, which is suitably carried out at a temperature in the range from
about -30°C to about 180°C, preferably at a temperature of from about 10°C to about



mer capt obenzoxazol e and the base may range from1l:1 to 1:5, preferably the
ratio of 10 equivalents ranges from1l:1.1 to 1:2, nore preferably the ratio
is around 1.3. In an enbodi nent of the invention, the alkylation reaction is
carried out in the presence of about 1.1 equivalents of nethyl iodide, 1.3
equi val ent YQR0FBAYsi um carbonate and ethyl acetate, BETERYIO&PT2IS2
tenperature, and stirring around 24 hours. 15 Alternative al kyl ati ng
reactions enconpass the use of Grignard reagents. Al kylating reactions are
further described in Organic Synthesis, Vol. 31, pages 90-93, John Wley &
Sons, Inc., New York, New York. 20 Conpound$-of fornula (3) Sulfonyl
derivatives of fornmula (3) are prepared as illustrated in foll ow ng schene.
sul f onati on agent’0{@)mofeprefebigat 4 tsmperatyre offfromabovit P GcAbavteSSd C, evsnmoraa (2)

may be perfor ned phferafly atGAeH SRS OPfrbri abdtl PWT 1RbBRA0° Bsbeitpadoier ei n, the
term "sul fonati ortl" means nﬁt go}rse of introducing a sulfonyl noiety -SO2-
into a nol ecul e. ‘ﬂpﬁfa f ™QtHPFS %afil on agents are nethanesul fonyl chloride,
trifluoromethanesul fonyl 30 chloride, trifluoronethanesul fonic anhydri de,
sul fonyl chl obi d@he mtintefieanizalents banwsen thec2-meicaptehenzoxazple andithe Gigplylatingabout 70

W % or higher | ggéipmgy Rbgd #6rall1a) 1:55¢ebdebtivesy. PRTEMBIY] tHeratib Bgagrakhts f Uri €
acid, chlorosul f%nl C atﬁl 2 sul fﬁ?nat ed 1§Xr{dtﬁ' ge g@l msul‘tfiagl C l_ﬁmlfk
ani dosul furic aciPeVf oA SETRPIPTEOED & NCHRE HrEtvierg PR g™ 'shior'e
trioxide, fum ngmoseprefarablysin fatie iseramod &:1.1o[Therationefquivhiprsm betivean theyent s
comonl y enpl oy eghekddp¥€en2dnd1O HAIREbIRETAFERARORR 2438 2:5; drédfeRibBCths RRALE 1 C
aromatic Sszllb' tut I'OEES whi CE can, geﬁed S| n‘gl I (c)ﬂ; IE conbi n?t3| ons of two
or nore types? TRAUEAITYSIAEEP BAM;ls!- Sionud MORERSE F‘éy e BHR BB Py f ol | owed
with the insertion of a 5 | eaving group (LG, to formthe noiety LG S02-.
Al ternatively, t heasentfodinent ofitheigesntion, thesalkylasion eeactionds eprmrgpubinitaepigsence
i ncor porated. Ag@nitbuf PI eduiRilenfioe heth9lioditic,a.3 @aivhiekts Bf SItRsiumcRbbmkOMmnat i ng
reagents such as, g];ostgportougiecﬂl ori c[el, at%go%gigorl C ?J or |sde, thionly
chloride, phqsphSPHs*BFiSHt qRDIeAIFPDIatdng i s ,g?Fé’PW{/; "8For of or mat e,
met hanesul f onyl oxy chloride or an oxide. 10 Suitable | eaving groups (LG
i ncl ude al koxy caviteoatjte allydatips rescisins ensompise shy vsaefiSorgnard redganip gdhkslatingch as
i odine, brom ne @fackdhs fel fik@her idstiel HEOrgRMB SYAthédlseHol081, PR DB IWAEWiley

& Sons, Inc., New York, New York.

20 Compounds of formula (3)
Sulfonyl derivatives of formula (3) are prepared as illustrated in following scheme.

0
i

0 LG/ISI 0
@ )—s—€ ——— O )—S—E
N N

sulfonation agent
(2) 3)

25  Sulfonation of an intermediate of formula (2) may be performed by any conventionally
known method. As used herein, the term "sulfonation" means methods of introducing a
sulfony! moiety -SO;- into a molecule.

Typical sulfonation agents are methanesulfonyl chloride, trifluoromethanesulfony!

30  chloride, trifluoromethanesulfonic anhydride, sulfonyl chloride, concentrated sulfuric
acid (the sulfuric acid of about 70 wt % or higher is more preferable), sulfuric
anhydride, fuming sulfuric acid, chlorosulfonic acid, sulfonated pyridine salt, sulfamic
acid, amidosulfuric acid, fluorosulfuric acid, chlorosulfuric acid, sulfur trioxide, fuming
sulfur, sulfuric acid, oleum, and sulfonation agents commonly employed in



saturated or unsaturated thiolates, such as thionethyl or thiophenyl;
substituted or wunsubstituted saturated or unsaturated sel eni no conpounds,
such as phenyl selenide or 15 alkyl selenide; or -OR where R is a
substituted or unsubstituted saturated or unsaturated al kyl group, e.g., a
C, . oal kyl WO 200%e3633° group such as nmethyl; a substitut eBCT/EP200HEIE3t i t ut ed
aliphatic or aromatic acyl group, e.g., a CL.6 aliphatic acyl group such as
acetyl and an aromatic acyl group such as benzoyl; a substituted or
unsubstituted saturated or unsaturated al koxy carbonyl group, such as

met hyl carbonate and phenyl 20 carbonate; -Yibstituted or unsubstituted

sul phonyl i m dazolide; substituted or unsubstituted carbonyl im dazolide;
substituted or urfiashenhiliqarematigispbstigitions, which eanherused singhy ordn EAPhiBAiENs ¢frtetip,
such as phenyl catp@dypes. substituted or unsubstituted alkyl imidate group
such as trichloroacetam date; substituted or unsubstituted saturated or

unsat ur ated phosphi noyl ,..such. a iet hvl phasphi X I
unsubstituted 25 eisolﬁ%{?tll%n '5Flmél§%n%€1 S|liyc r.ss%ﬁ%l%ﬁw%l%ﬁd?ﬂiﬁ%ﬁ#é@grfgiayl ate.
Preferred | eaVii ndeayingugsenpd{LE), thfarmghameiety hG-80h Ag@“l@ ivsbh thersplfenationsgggnt

chi ﬁr o,h nor ;af pr eftak elalidaving 3tdap @lreall @rcbipB@icdE Agerd foe MRMBEMIOS o lehviiggtbdp ( 2|)
with the sul fonation,agent can be rie nder : tely
betveen 25 to 250 CHGRPI{E aeaﬁegn?%sg?'ﬁése%ho%@ogoﬁé R R et K AT
the sul fonation tehiosidepphesphemebremidgeasety hetdoridaymetbyhehlerafgrmatey| f onat i on agent

are renoved frommdigansdulfofiglotythforid@bedneride. Thi s renoval can be acconplished
by repeated wgshing with water, ultrafiltration, reverse osnosis,

centrifugation, [Qr. filtrati I e hike, The I i edures
appl i cablge for tﬂgé]l%ﬁ@%fc?g‘r”%% ?8?]”3?‘ G@tﬁ‘ﬁ“@%%} %’8 %@%ggé%%?g%nggghé&%@&%’ f ound
in "Sul fonation dhatpgruesisaeheas iRbngs bloyirgor chgrie, flporing; subgtityted ¢ ungubstitped eger
EUF'fi Shit ng Co. dHBbgﬁﬁ'M | &r&?s_auna{ed Mb&l?ez)sucﬁ mﬁibxtaxa@hgitdrcchitemﬁﬂ;@bafmtéd &mat ihc

ul fonation an syl f.0 i.on. nt ai I I shers,
NY (1968), WO 20@?%&“}% Sw}egﬁg%ﬁ%g%@%‘%%%@ﬁa*#h&Ui%lélg%55%%0&ess
for the sul f olfat i abky] edlenide; ar-GRawhere Rolfg substituted or pnsubsiidedsgiumiekPrher ei n by
reference. |n pardnkgurard alkiidrosyt.EoRY| s diaMsoxkng] gourcath fem@hdesubsiniyd t he

Chior e, “or sul rooeRathl BN il S gobd BB aigle MidoBbli (V) |

chlorine. Also, tasagity apdyn yemahic agylAseppisuchsas bewreyl 2 sebstityted @eunspRstifiéedc hl or i ne
in the presence Ghtuvsddesr utidat@stedakaxl chrbynyt giotip, Ghdhes ntethytlcdrbonaee and phenyl

Addi tional ly,,sul fanig.. g “{3 { . {’E i;des using
reagents suc h203 asca%%higf’%géls ﬁlé} SO %b%ﬁﬁ§ﬁ“{p§§“s§ ! 8%§%ﬁlg?j¥ tg ﬁlke,e d Zhydr ating
reagents. The sulunsuistituted icerbonythimigazolide; substiuted opynspstitited aliphagc pr wsemetisr es
wel | known in theandhd cartanghgronp, siehasplRayldarbardite; sabstitute@ioMmmsubitahtbdalpai | abl e.
imidate group such as trichloroacetamidate; substituted or unsubstituted saturated or
unsaturated phosphinoyl, such as diethylphosphinoyl; substituted or unsubstituted
25  aliphatic or aromatic sulphonyl group, such as tosylate. Preferred leaving groups are
halogen atoms such as bromo, fluoro and chloro, more preferably, chloro.

The treatment of compounds of formula (2) with the sulfonation agent can be carried
out under heating (approximately between 25° to 250° C, preferably between 70° and

30  100°) and agitation. After the sulfonation treatment, the solvent and any remaining
sulfonation agent are removed from the slurry thus obtained. This removal can be
accomplished by repeated washing with water, ultrafiltration, reverse osmosis,
centrifugation, and/or filtration or the like.

35  The sulfonation procedures applicable for the preparation of sulfonated benzoxazoles
can also be found in "Sulfonation and Related Reactions”, by E. E. Gilbert, R. E.
Krieger Publishing Co. Huntington, N.Y. (1977), "Mechanistic Aspects of Aromatic
Sulfonation and Desulfonation”, by H. Cerfontain, Interscience Publishers, NY (1968),



Alternatively, the 2-am no-chl orosul fonyl benzoxazol e derivative of formnula
(3) may be prepared followi ng the procedure described in EP0445926. 15
Simlar nmethods nay be enpl oyed for the sulfonati on of benzoxazole
derivatives in the 4, 5 6, and 7 positions. However, substitution of the
sul fonyl gMRIPIFMTHe C-6 position of the benzoxazol e BETEFHOMIRIBF fornul a
(2) is preferred, as shown in formula (3"') below 200 11 LGS 11 O
(3,,,) E Conveniently, the ratios of equival ents between the conpound of
formula (2) and the sulfonation agent range from1l:2 to 1:8, respectively.
Preferably, the ratio of 25 equival ents betleen the conpound of formula (2)
and the sulfonation agent is from1:3 to 1:5, nore preferably the ratio is
around 1:4.3. Thend mWss55138cTnooess| ferthe sulferaton nf anasomatisreompeundafallf or mul a ( 2)
and the agent f ol GRJePitddHrein Biefepdb& | eaving group range from1:1 to 1:5,
respectively. Preferably, the ratio of equivalents between the conpound of
formula (2) and the agent. for..coupling g suitable |eavin roup is from 30
1°1.1 to 103, morBPspe o beareste s beprrprerty the Rpcton et aiElF ront of
the invention, tKeigeardfooalkyliloumeeegent avithisslfurylrochlogde, onsulfun diokide fqhlowedbice of
about 4.27 equi vaxgiich with FRNISYR RN enlgsed Alsh, hidtdihy B Gidigeddd sdifohany

chl oride and et hy!z a&et at e, b% stirri ng_jth chl ordosulfqgll C aﬁ%@ %&ﬂ%r

ni trogen, addi ng “38TESHSHEsHoRRe e prsence 9% water upder carefilly qaptrolisd ¢ gs-
stirring over ni ghtdditionalypsulivnid@cidmisy B3R EStePETHuEPR) b4lides a8&Preagkts 8&,
cooling down to gsphepaKaishiCalfdiss Bdfs aivhiAl| Batif reapRsks 1TRe ffbHiy adiant s of
thi onyl chlorjde and stiyring overni gogt at al%ﬁ eraéureeﬁ\r&f;uq_&? 65C., In an
embodi ment t g hAPBJR RER PSRyeREGREHSINE Procerures skl kAP ndhe arf G sifogiciafids he 5
sul f onyl chl ori de aof alfomommiesciql3'ayailableer ein E i s sel ected fromthe group as
defined above. 0 11

Alternatively, the 2-amino-chlorosulfonylbenzoxazole derivative of formula (3) may be
prepared following the procedure described in EP0445926.

15
Similar methods may be employed for the sulfonation of benzoxazole derivatives in the
4,5, 6, and 7 positions. However, substitution of the sulfonyl group on the C-6
position of the benzoxazole derivative of formula (2) is preferred, as shown in formula
(3""*) below.
4 3
5 N\ ”
o) —S—E
LG—-ﬁ 6 f
20 0
(3 tR] ,)

Conveniently, the ratios of equivalents between the compound of formula (2) and the
sulfonation agent range from 1:2 to 1:8, respectively. Preferably, the ratio of

25  equivalents between the compound of formula (2) and the sulfonation agent is from 1:3
to 1:5, more preferably the ratio is around 1:4.3. The ratios of equivalents between the
compound of formula (2) and the agent for coupling a suitable leaving group range
from 1:1 to 1:5, respectively. Preferably, the ratio of equivalents between the
compound of formula (2) and the agent for coupling a suitable leaving group is from

30 1:1.1 to 1:3, more preferably the ratio is around 1:1.2.

In an embodiment of the invention, the sulfonation reaction is carried out in the

presence of about 4.27 equivalents of chlorosulfonic acid, 1.2 equivalents of thionyl

chloride and ethyl acetate, by stirring the chlorosulfonic acid under nitrogen, adding
35 compound of formula (2) at a temperature below 60°, stirring overnight at around



CIS O (3) SE 10 A preferred enbodi nent is the chlorosul fonation of
internmediate of fornula (2) by reacting the internediate at a tenperature
of 50 to 130 Cin an organic solvent of dichloronethane,

1, 2-dichl oroet hane, 1,1, 2, 2-tetrachl oroethane, etc., or wthout organic

sol vent, i WQAH&¥WEence of 2.5 to 5.0 equival ents of cRFGEBYIEBMC acid.
Also, in the reaction, though it is variable depending on the E nvoiety,
2-substituted sulfonic acid is 15 obtained as a product along with
2-substituted sulfonylchloride (formula 3') in the form of mxture. Wthout
an isolating step, the mxture is preferabl-{6-treated with a chlorination
reagent of SOCl2, to obtain 2-substituted sulfonylchloride (fornmula 3')
only, Alternati veﬁSW doblingrown e &tegperatvees hedayw 6f°€ dandyddingrargunddl? dqpivalentpof o

give a pure 2- supghjiichioRge éidlsﬁﬁmg%v&ﬁngﬁtawmeﬁﬁseﬂaﬁnéé}&nldtdse@t ed with a
chlorination reagent of SOCK to be converted into substltut ed

sul fonyl chl oride (for 3 an enbadi he, sul fonyl derivatives
of formula (3) id “énégﬁ?fg‘ﬂéﬂi ﬂz?fha'log?”ﬁﬂ?%age’ftés “ﬂrrf%n)(/{ﬁﬁ Tiglerepul }@ are

sel ect ed from# hesulforylghdorids ofifefrnda (8" ) vberein His s¢l€sted fradbthe foup afdefipedinds of
formula (5) Conpaygg of fornula (5) nmay be obtained by ami nation of an

epoxi de-cont ai ning conpound of formula (4) in the presence of a suitable
sol vent system Conpound of 30 forrrullla (4) additionally enconpasses a

protecting group noiety (PC) for ing t am no noiety. WO
2005/ 030739 -17 PG J- PG R3 am @n 004é05|:2382 RBRR O R HR4
(4) (5)

10 A preferred embodiment is the chlorosulfonation of intermediate of formula (2) by
reacting the intermediate at a temperature of 50 to 130 °C in an organic solvent of
dichloromethane, 1,2-dichloroethane, 1,1,2,2-tetrachloroethane, ctc., or without organic
solvent, in the presence of 2.5 to 5.0 equivalents of chlorosulfonic acid. Also, in the
reaction, though it is variable depending on the E moiety, 2-substituted sulfonic acid is

15  obtained as a product along with 2-substituted sulfonylchloride (formula 3°) in the form
of mixture. Without an isolating step, the mixture is preferably treated with a
chlorination reagent of SOCl,, to obtain 2-substituted sulfonylchloride (formula 3°)
only. Alternatively, the mixture can be isolated by recrystallization to give a pure 2-
substituted sulfonic acid which is then treated with a chlorination reagent of SOCh to

20  be converted into 2-substituted sulfonylchloride (formula (3%)).

In an embodiment the sulfonyl derivatives of formula (3) is a compound of formula
(3’""), wherein E and LG are selected from the groups as defined above.

Le-d/
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25 ’ (3:;:)

Compounds of formula (5)

Compound of formula (5) may be obtained by amination of an epoxide-containing

compound of formula (4) in the presence of a suitable solvent system. Compound of
30 formula (4) additionally encompasses a protecting group moiety (PG) for protecting the

amino moiety.



Compound of formula (4) may be prepared in several ways available in the
literature, 5 for exanple as described in W»®5/06030, which is incorporated
herein by reference. The term "ami nation" as used herein refers to a process
in which an am no group or substituted amne is introduced into an organic
mol ecul e. A‘Fﬁ??ﬁ%/?%g?%f epoxides is described for instaREYEPHOLRIA
Advanced Organic Chem stry 368-69 (3rd Ed. 1985) 10 and McManus et al., 3
Synth. Comm 177 (1973), which are incorporated herein by reference.

Sui tably, conpound of fornula (5) may be prepared according to the
procedure described in WD97/18205. Ani nati oh’-agents which are used in the
reaction include anmoni a, anmo '33 generating 15 conp ds or organic

am nes. The ammoni a generati ng conmpounds .are i norgani ¢c; conpounds which
generate ammoni a gas on t R&y ecorrpoasnlni ['| C%QD J hEbeof u i norganic

conmpounds i ncl ude ammoni um car bon , ammoni um sul f ate, etc. ']‘The organi c
am nes include primary am ne ,_-g sgcondary am nes, s agHMeRrgy!l am ne,
et hyl am ne, n-propyl am ne, butyl am ne, ethanol am ne, dial kyl am ne such as 20

di met hyl ami ne, di et hyl ami ne, di(#sopropyl ani ne, di et hanol ani(®e,
met hyl et hyl am ne, cycl ohexyl am ne, am nopyridine, aniline, nethylaniline,

ethylaniline, n- @LoRVh@H foinflfa (4) maPBe ﬁl@pﬁké@ﬂh kivofl waljsRhilkplean ieiliGature,
di et hyl ani li ne dfl Ero ani,l i n‘f’edng}é%{ﬂ%hgyl %1‘%“ ne me%F‘?v{l .Rrbo?%l anl 1i ne,
etc. Tertiary “ami QESaFR asdesgupqd ip L F1iC8 s EArpRfEd Peigh b ISRYFY basi ¢
i on exchange groups, and are, for exanple, trialkylamnes such as 25
trimethyl am ne orThertéret fayiimtioniess uged heieint rbfarsad apioness inAvisioh afi amnegoupere usef ul
Such 22 a1k enew ks, RUAKaLANio In ol AU ARG o onienis

, 4-di u ) - di ) . D ) s
pol yami ne or ol i g‘%?é‘iﬁbﬁif‘gﬂfl?ﬁ‘"%esmgﬁé‘( Nﬁlf"@?-?éiéréﬁ‘éﬁ heguigry %%eé'gégﬁ‘?a% ?@5; digit
froml| up to ID. ddddManupetel.c¥ Bth. Cammatl OR7Hgemith arg incepbuated heminhy. 30
Sui tabl e sol vent gyadedrssy il LeRpinalor formMR s)Rhdd b predRdd BBl 1o AR Ot i C
organi ¢ sol vents suah gs, .{)or. Wﬂgﬁ 5those wherein the solvent is an
al cohol , such as RFRteAYREPscridedin T8 pr opanol , n-butanol, t-butanol, and
the like, ethers such as tetrahydrofirran, dioxane and the |ike, tol uene,
N, N- di met hyl f or mafvnindtion agente which agwisédon thgaeactiorindBdevimabenis smitiveiagetieratifg
preferred Sol Yent conhobRBRF HRANCAmin WO TROXBHA §3RrART LERARAA H57382nic 18
Conpounds of fornula é@{s“&d itionall COIT%I’I S€e a% d%m no-ar othect%(rjgg l%‘r)oup:
The term "am no-SPBPRRdswhich gengrate ammonja gay ogdhermpl deggmupositipn, thereal. Jiick, - o
sel ectively renpviabrganic suipstindsurohids agumoniue @rtionae,gmmepiucosuifets) eic.efhel oyed to
bl ock or protect §he;iamhing inditRrhaAAIN ik or3eRhdR aHHEE Shdhab hitthglaffne €act i ons

during synthetic é%}rlngrgiggrn(_apsm%rl‘ngn

ine, butylamine, ethanolamine, dialkylamine such as

20  dimethylamine, diethylamine, diisopropylamine, diethanolamine, methylethylamine,
cyclohexylamine, aminopyridine, aniline, methylaniline, ethylaniline, n- propylaniline,
isopropylaniline, dimethylaniline, diethylaniline, dipropylaniline, methylethylaniline,
methylpropylanlline, etc. Tertiary amines may as well be employed for introducing
strongly basic ion exchange groups, and are, for example, trialkylamines such as

25  trimethylamine or triethylamine, or triethanolamine. Also diamines are useful such as
alkylene diamines, preferably 1,3- diaminopropane, 1,4-diaminobutane or
1,6-diaminohexane. A preferred amination agent is a polyamine or oligoamine such as
H-(NH-CH2- CH2)q-NH2, wherein q is a digit from 1 up to 10. Another prcferred

amination agent is isobutylamine.
30

Suitable solvent systems include protic, non-protic and dipolar aprotic organic solvents
such as, for example, those wherein the solvent is an alcohol, such as methanol,
ethanol, isopropanol, n-butanol, t-butanol, and the like, ethers such as tetrahydrofuran,
dioxane and the like, toluene, N,N-dimethylformamide, dimethyl sulfoxide, and

35  mixtures thereof. A preferred solvent is isopropanol.



5 includes all conventional am no protecting groups. Exanples of

am no-protecting groups include the urethane bl ocking groups, such as

t - but oxy-car bonyl ("Boc"), 2-(4-biphenylyl)propyl(2)oxycarbonyl( Bpoc"),
2- phenyl propyl (2) oxycar bonyl ("Poc"), 2-(4- xenyl)lsoprog car bon

i sopr opoxy ®¥} B8H9A0739] 1 - di phenyl et hyl (1) - oxycar bonyl , PCT/E nmwmnsz

1, 1- di phenyl propyl (1) oxycar bonyl , 2-(3,5-dinethoxyphenyl)propyI(Z) 10
oxycar bonyl ("Ddz"), 2-(p-5-toluyl)propyl (2)oxycarbonyl,

| - met hyl cycl opent anyl oxy- carbonyl, cycl ohexanyl oxycarbonyl ,

1- met hyl cycl ohexanyl oxycar bonyl , 2-net hyl - -¢8cl obexanyl oxycar bonyl ,

et hoxycar bonyl, 2-(4-tol uyl sul fonyl)ethoxycarbonyl,

2- (et hyl sul f onyl ():orﬁpdmdsydfa‘mhmwm adﬂﬂ(onadliyptmmde[ahamphmrot)eeteiglgmcpcihé)temyl
9-1l uor oenyl met h%.?; SN G dsed ferfih KRSt bAEF h%}as%reawe%mw 15

al I yl oxycar bonyl op-| - car bo
5- benzi soxal yl - nBPHEWPEAHBGAM “‘° &ro‘é&‘: ‘?T‘E%’?’@E;‘l‘{ P ?f)HIOte°2¥}‘2 agnino
t ri chl or oet hoxy c afubctivphljty agmnsbmmmblemdymcthmm;hhnng synthenc procedures and

2- et hynyl (2) prgp%gﬁaés%%xﬁven& Gl &Hﬁ&gﬁk&ﬁ% £ 3 DAY no-protectmg

b I I
e oxear o T bon . oeha ea ot o

a-2,4,5,-tetranet 2}{/4 b@ﬂenbkyﬂ)p;obph@m@chbmyl ("Bpakity Q)pherty-lprepﬁ@)mbmbonyl
yl oxycarbonyl, 4-f &gs 988 Re G0 5@3&}9&\@ ’1soﬂrog&!|)@£r9&@'l", YI-@SHaprelgnmL -

3- chlorobenzyloxy nz

di chl or obenzyl oxy‘é’%i’FHB?ﬁ)'I]’ ’14‘1‘5]?‘36??]8{?8%9%’82?%%{})' 8?(9#5'316‘!”{1]1%’8@5?”5%'19%@1 -
oxycar bonyl, 30 br exyoirdorgy ("Ddy') 22-(pefipluyl)dropyl(2)dyearzgryt ¥ yroethyeyeidpentanyloxy-
4- cyanobenzyl - OX AR Bcaheink RRFABHN) RRSHYRIEAHRAYLrb AV iyl | ke: the

benzoyl net hyl sul f o rou I t hi as C|no rou

2- (ni tro)phenyl su?ﬁ"éﬁ%‘m 8@(5’6‘%(’“ Oxycay éyl %]’{ gﬁ%’%ﬂé@gﬁf”fﬁa‘m’?yﬁe group,
and the |ike. The2-gpebylesfoofl)-ethvxyoarpor, @e(triphenydphosphinogripbxpcetionyd, usual |y not
critical so Iong Musrta@nyﬂﬁémas@&m&gl Fhit®), gr(emtmsﬂ?t)am,@c&eoéyhe condi tions

of the subseq actions ed at t ropriate

wi t hout di sr ugf i ng y qrecarbapyl, iggﬁme&y]sf ﬁ@’e@gﬁﬂ%ﬁd’“y@@' 2:%’81%(1 gh%W‘S‘é’S?ngrpl es of

ani no protecting gethopsabogl,Ydeephdrytylxptationylf 2,22y trichloFethoxycarbonylf yI  (Trt),

acetyl, trifluor Oﬁ‘i%ﬁﬁ-xydeth@_ c@bo 3. Etﬂyﬂ-}[ %EWcarbgﬁﬁ WP'QI'Z)QI%? Ah¥thoxy carbon 1,

chl oroacetyl bro a(:etéH z0 anyl oxy.car. 88?5{

t ert - but oxycar bon?ﬁJ CZH ‘H’é‘ va (s} VB% &xyca’ onyl (

4- ( phenyl azo) benzy-bhbnytbamztytmwa,rboﬁylf Rnnfethyipemryiox $Sarbamyband#,5,-tetramethyl-

glh ltoﬂg lnylrﬁg hogwggﬁéﬁ x,lycax%mlﬂ @hm-;tv)hx lnremap%;éx ) QJFB(dn 1, BBhBRb¥ -y R%y-

[ ucci

di phenyl et hyl , alr“%"%gﬁ@ﬂé ?’H‘P’@ y%’bﬂnﬁ& ffﬁ?’gﬁeﬁﬁ%lﬂ "f“'ll?\F;’E)"E]l 22&9%8‘??@@&?’? onyl

para- tol uenes ul fcmi;dnyl Mcmombmhwcawpnwn%bmmbbﬁmeylommhylmile-br@nd’wymybxyben

yl'idene, WO 2005/ %@%@&yﬁ@ﬂr&ﬁ&@gﬁl&@%&%yh 1—91itrobenzyloxycarbony], 4-cyanobenzyl-
oxycarbonyl, 4-(decyloxy)benzyloxycarbonyl, and the like; the benzoylmethylsulfonyl

25  group, dithiasuccinoyl ("Dts") group, the 2-(nitro)phenylsulfenyl group ("Nps"), the

diphenylphosphine oxide group, and the like. The species of amino-protecting group
employed is usually not critical so long as the derivatized amino group is stable to the
conditions of the subsequent reactions and can be removed at the appropriate point

without disrupting the remainder of the compound.
30

Additional examples of amino protecting groups include phenylacetyl, formy! ("For"),
trityl (Trt), acetyl, trifluoroacetyl (TFA), trichloroacetyl, dichloroacetyl, chloroacetyl,
bromoacetyl, iodoacetyl, benzoyl, tert-amyloxycarbonyl, tert-butoxycarbonyl,
3,4-dimethoxybenzyloxycarbonyl, 4-(phenylazo)benzyloxycarbonyl, 2-furfuryloxy-
35  carbonyl, diphenylmethoxycarbonyl, 1,1-dimethylpropoxycarbonyl, phthalyl or
phthalimido, succinyl, alanyl, leucyl, and 8-quinolyloxycarbonyl, benzyl,
diphenylmethyl, 2-nitrophenylthio, 2,4- dinitrophenylthio, methanesulfonyl, para-
toluenesulfonyl, N,N-dimethylaminomethylene, benzylidene, 2-hydroxybenzylidene,



2- hydr oxy- 5-chl orobenzyl i dene, 2-hydroxy-|-napht hyl net hyl ene, 3- hydr oxy- 4-
pyri dyl met hyl ene, cycl ohexyli dene, 2-ethoxycarbonyl cycl ohexyli dene,

2- et hoxycar bonyl cycl opentyl i dene, 2-acetyl cycl ohexylidene, 3, 3-dinethyl-5-
oxycycl ohexyl i dene, di phenyl phosphoryl, dibenzyl phosphoryl,

5- net hyl - 2-‘%/&%9-02/9-?05391, 3-di oxol - 4-yl-methyl, trimethyl sPEYEP2QOMPRRKy| si |yl ,
triphenylsilyl, 2-(p-biphenyl)-1- nethylethoxycarbonyl,

di i sopropyl met hoxycar bonyl, cycl opentyl oxycarbonyl, adananty]oxycarbonyl,
tri phenyl methyl, trinmethylsilane, phenylthiocarbonyl, para-

ni t robenzyl carbonyl. 10 Other am no protecttfig groups include

2,7-di -t-butyl-[9-(10, 10-di oxo-10, 10, 10, 10-

t et r ahydr ot hi o- x Zne¥eyaxyineargheazxbidenen grhydroxysL-paphhwinpsthydeney3-BYdioryagky car bonyl ;
2- phenyl et hyl oxy gfibgmgthyleds, tydotrsifiyhe, 2-ctoslcabonneictontoreart bonyl ;
1-methyl-1- (4- b'ﬁQﬁ%&L%k%ﬂ?fc@é{lL e?ﬁwgﬁér{%%Xdetyléglélgﬁ&glﬁpeﬁg,zﬂé—8%r§é?h§ff-?—Onyl ’

r Chi or o~ p- acy| oxysSIsprsAens, Gy PBawy daesrdplasphards Fiety52 6%y 2Hr bony!
g- ﬁ, dit ?3(/) g ; (r)]Xylbgsr YLl)ébeiﬂiM] OxymehiiominethylsIv tn’ré’fhpisEﬂyﬂl;ipxejgﬁﬂﬁigm@-biphengl)-1- .

- ni V4 X . - . - XV- 6-
ni t r obenzyl gxyc;r%%%&{&%gafgqn% ﬁﬁ%ﬁgﬁﬁﬁgﬁ&cﬁg (%ccglrg%h%n% l?xﬂkﬂgﬁﬁ Y

t - any| oxycar bony|adamgntdersgargensbariphenympdslk Bimeftiylsilane, phenylthiocarbonyl, para-

2, 2- di met hoxycar bfitfobedyigtonyicar bonyl ; di (2- pyridyl) nmet hyl oxycar bonyl ;
2- furanyl nmet hyl oxycar bonyl ; dithiasuccini mde; 20 2,5-di nethyl pyrrol e;
5-di benzyl subgyyl ;.. and.. nmethanesul f onam Prefer 1,.N0- i ng
groups are Bo{(&:\q’ Ppei o Oapr{éte%r%g Oulgglrn%e?fggﬁ{?%t@—sﬁgfo ’gdgdlﬁ’éq'[l)(ﬁ)@e(gﬁ'ng
groups are wel | Kehmdrowicoragtylimakheyeasbanyl ddrimethsibdgshylepycarbenylind ar e
descri bed by, for2-gheagipthglodycalbonyly EBdinctiyt2 P-didromddthyiidyBarbotiyl; Rrméteyili ve

o n Qo . . ‘ : ’
o) I AR O S AN S 1 o
revised ed., Spr c Y& §-CNIRrPYRSY 'R XY DB P XHGROON YY) 3 OCIBY SRR LY oung,
fgls i4 d Ehaie e ptdxgleartomil b&aihﬁdro:@gadrygshnzylaiyemy@aﬁmtm@he@nyfmh%?r d, IL

; L. Fieser i ' ani c
Synt hesi s, John ﬁ&% egaﬁb@gﬁémyg 3?;@@2@9%E§$7%g)§%cerﬁr§ﬁ%g§& %‘8%?’0 gdi a of
Reagents for Or gamrebespyiaxyeashonyl; Noprolygnesifonydarpinassrbeonyly bamyloxysipenyll e ani no
i er medi at o havi mg b B e e medl at o
conmpound of for adflﬁ-glw]ﬁ %Qﬁm_&ﬁ?ﬁe 3951? @?‘:%?P?cé%% %&Eds@c\%nﬁr?g}e;n R is
sel ected fromd hekyfigsthylpyraler 3-Aibenzxlsehes; aadansthanespligpamide, Rrsferredsyipineti ng t o

the fornul a H2N-prétedting gtodps e Boy, IZarGbnand Fraabut yl am ne, n-butyl am ne,
pentyl am ne, isoanylam ne, cycl ohexanenethyl am ne, naphthyl enenet hyl am ne

and the like. VDP%QQQJ &ﬁ%@w%&ﬁﬁ&@%’&%ﬁ?& well known in organic synthesis and

the peptide art and are described by, for example T. W. Greene and P. G. M. Wuts,

25  Protective Groups in Organic Synthesis, 2nd ed., John Wiley and Sons, New York,
Chapter 7, 1991; M. Bodanzsky, Principles of Peptide Synthesis, 1st and 2nd revised
ed., Springer-Verlag, New York, 1984 and 1993; Stewart and Young, Solid Phase
Peptide Synthesis, 2nd ed., Pierce Chemical Co, Rockford, IL 1984; L. Fieser and M.
Fieser, Fieser and Fieser's Reagents for Organic Synthesis, John Wiley and Sons

30 (1994); L. Paquette, ed. Encyclopedia of Reagents for Organic Synthesis, John Wiley
and Sons (1995). Suitable amino protecting groups are also given in e.g.
WO 98/0768S5.

In an embodiment the intermediate having formula (5) can be prepared by reacting

35  intermediate compound of formula (4) with an amine of formula H,N-Ry, wherein Ry is
selected from the group as defined above. Exemplary amines corresponding to the
formula H;N-Ry include benzylamine, isobutylamine, n-butylamine, pentylamine,
isoamylamine, cyclohexanemethylamine, naphthylenemethylamine and the like.



-20 PGN HR3 R3 H2NR4 PGAA F7 0 (4) N NH I OH R4 (5 In this above
schene, enantionerically pure conpounds of formula (5) can only 5 obtained
i f conpound of fornula (4) is enantionerically pure. If conpounds of formula
(4) are a mxture of stereoisoners, then conpounds of formula gﬁg will also
consi st of VO IR of stereoisomers. Conveniently thePFEERE0HPXEN pe
conducted over a wi de range of tenperatures, e.g., 10 from about -20C to
about 200C, but is preferably, but not necessarily, conducted at a
tenperature at which the solvent begins to reflux. Suitably the ratios of
equi val ents between the compound of formul a2-4) and the anination agent may
range from1:1 to 1:99, respectiyely. Preferably, the @tio of 15
equi val ents between the conpound” of forﬁqugﬁk4) and thg” am nation agent is
from1:10 to 1:20, nore PGfe ly the Patio jsP&u 1; I n an

enbodi nent of the invention, {¥he nation reactionys carri out in the
presence of about 14 equival entsgof isobutylam ne, at agpi ef4 t enperature,
and stirring 20 overnight at a tenperature around 65C. Conmpounds of fornula
(6) Conpound of forrmula (6) is @bt ai ned by coupling the i nt® nedi ate of
formula (3) with conmpound of forrmula (5), wherein the protecting group
(PC), the substi t mahit sbdvd schede, enZtitioléricalli pure e devipovgdgafduninuld (B3) cananly t he

?I?))e ctrophilic 40 i Mne(d@ co%p%uﬁéofq,&%ﬁﬂ (Qflg e@a?lm{rﬁericgiy E&e.wfzmﬁp&dg# (5) R4

formula (4) are a mixture of stereoisomers, then compounds of formula (5) will also
consist of a mixture of stereoisomers.

Conveniently the reaction can be conducted over a wide range of temperatures, e.g.,
10  from about -20°C to about 200°C, but is preferably, but not necessarily, conducted at a
temperature at which the solvent begins to reflux.

Suitably the ratios of equivalents between the compound of formula (4) and the
amination agent may range from 1:1 to 1:99, respectively. Preferably, the ratio of

15  equivalents between the compound of formula (4) and the amination agent is from 1:10
to 1:20, more preferably the ratio is around 1:14.

In an embodiment of the invention, the amination reaction is carried out in the presence
of about 14 equivalents of isobutylamine, at ambient temperature, and stirring
20  overnight at a temperature around 65°C.

Compounds of formula (6)

Compound of formula (6) is obtained by coupling the intermediate of formula (3) with

compound of formula (5), wherein the protecting group (PG), the substituents R;, R,
25 Ry, the leaving group (LG), and the electrophilic moiety (E) are as described above.

R3 0
{1

S

w)\hn\m + LG/g 0

R2 OH R4 2*—8‘—5
N

6) ()

PG.

R3 o)
S—E



R3O 11 PGNN11 | 'O R2 CHR4 S-E (6) W 20051030739 PCT/ EP2004/ 052382
-21 An alternative route to the preparation of fornmula (6) would consi st of
an am nation of conpound of fornmula (3) obtaining conmpound of formula (11)
O I NH2-RA HN 1 1>----SE 101 O5 (3) NR4 S-E foll owed b;/ attack by the
am no funcWOF0EEnpound of formula (11) onto the ep8%TEBXEHPBH at om of
conpound of fornula (4) to yield conpound of forrmula (6). R3 PG 10 (4) R3 O

11 PG ' NN1 R2 OHR4 15 (6) S-E A particular group of conpounds are those
conmpounds of formula (6) wherein one or rmzrle of the following restrictions
apply: -el-

An alternative route to the preparation of formula (6) would consist of an amination of
compound of formula (3) obtaining compound of formula (11)

)
Il

0
S ] (0]
LG o NH,-R, S W/
O )—S—E ——» T 0 N
N R4
5 3) an

followed by attack by the amino function of compound of formula (11) onto the
epoxide carbon atom of compound of formula (4) to yield compound of formula (6).

R3 E OYS—E
PG . ]
~ ]
N b S
10 rR2 O
“4) (11)
v
R3 9 0. _S—E
| I O N
R2 OH R4
15
(6)

A particular group of compounds are those compounds of formula (6) wherein one or
more of the following restrictions apply:
20 R; is hydrogen;
R; is arylC, 4alkyl, in particular, arylmethyl, more in particular phenylmethyl;
R, is unsubstituted Cisalkyl or C,—salkyl substituted with one or more
substituents selected from aryl, Het', Het?, Ca.cycloalkyl and amino optionally mono-

or disubstituted where the substituents are selected from C;salky), aryl, Het' and Het?.
25

A preferred group of compounds of formula (6) are those compounds where the
sulfonamide group is attached to the benzoxazole group in the 6-position, as indicated

in formula (6°") below.



20 R2 is hydrogen; R3 is arylC l1l4alkyl, in particular, arylmethyl, nore in

particul ar

substituted with one or nore substituents selected fromaryl, Het', Het2,

phenyl methyl; Ra is unsubstituted CG 6al kyl or G ... alkyl

C2. 7cycl oal kyl

substi t uent

i ndi cat ed

11 3 N V 0-EPG N-N-1 R2 OH R4 An inte?%sting group of conpounds are
those of formula (6) wherein R2 is selected 5 nronlghe groups as defined
above, wherein R3 is selected fromthe group i g

and am no optionally nmono- or disubstituted where the
H0E0W&ect ed from G . 4al kyl, aryl, Het' an&CldPR49534
preferred group of conmpounds of forrmula (6) are those conpounds where the
sul fonam de group is attached to the benzoxazole group in the 6-position,

as

in fornmula (6") below. WO 2005/030739 PCT/ EP2004/052382 R3 -22 0

C3_7cycl oal kyl ,

formula (6),

Cldal kyl; in particular, R2 is Hydrogen;v is arylmethyl; and R4 is

i sobutyl .
as a salt,

A suitable group of ceppownls R4€ t hose conpounds of formnula (6)
wherein the salt is selected fromtrifluoroacetate, fumarate,
chl oroacet ate and net hanesul fonate. 15 A pé?ﬂicularly i nteresting conpound

Rging G 4al kyl, aryl,
C3. 7cycl oal kyl C, 4a).kyl , ar akyl\\zapd wherein R4 is
hydrogen or Cl. 4al kyl. A suitableagroup of%cw ( 3
wherein R2 is RG.h 0 ; iss™Maryl € idalkyl; and R4 is

are those conpounds of

according to the invention is the conpound with fornmula (6"'). S-CH3 BocNH

20

5

10

15

20

25

An interesting group of compounds are those of formula (6) wherein R; is selected
from the groups as defined above, wherein R; is selected from the group comprising
C,4alkyl, aryl, Cyacycloalkyl, CiscycloalkylCisalkyl, arylCi4akyl, and wherein Ry is
hydrogen or C;4alkyl.

A suitable group of compounds are those compounds of formula (6), wherein Rj is
hydrogen; Rj is arylCi4alkyl; and Ry is Cj4alkyl; in particular, R; is hydrogen; Rj is
arylmethyl; and Ry is isobutyl.

A suitable group of compounds are those compounds of formula (6) as a salt, wherein
the salt is selected from trifluoroacetate, fumarate, chloroacetate and methanesulfonate.

A particularly interesting compound according to the invention is the compound with

formula (6°°*).
N
\ J—
9,[::1: >—S—CH3
S 0
BocNH N/ lC')
OH L\T/

(6™)

In a more preferred embodiment, the sulfonyl derivative of formula (3)is a
sulfonylhalide of formula (3°), wherein X is fluoro, chloro, bromo, iodo, preferably
chloro; said sulfonylhalide is reacted with an intermediate of formula (5°), wherein R;
is hydrogen, Ryj is benzyl, and Ry is isobutyl, to yield a compound according to the
invention having preferred formula (6”’”), wherein PG is preferably Boc, and E is
methyl.



(6,,,) In a nore preferred enbodi nent, the sul fonyl derivative of formula
(3) is a sulfonylhalide of fornula (3"), wherein Xis fluoro, chloro, brono,
i odo, preferably <chloro; said sulfonylhalide is reacted with an
internediate of fornmula (5 ), wherein R2 is hydrogen, R3 is benzyl, and R4
i s i sobutyWO 24543083 a conpound according to the 25 i nVERMERPH+/A2ng
preferred fornmula (6"'), wherein PCis preferably Boc, and Eis nethyl. WO
2005/ 030739 PCT/ EP2004/ 052382 -23 SSE PGN' Y -NHHOH 5 (5 ) The present
conpounds according to the invention having general formula (6) are
prepared by reacting a sul fonyl derivative -8 formula (3) with a suitable
internmediate of forrmula (5) in suitalle solvents under al kaline conditions.
Sui tabl e al kaline conditions 10 inclufle bases as the ones nenti oned above
and acid scavengers, such as trietB%LS-'ne and pyridine. Suitable solvents
have al so been illustrated above, I AQ ol vents preferred, such as

é <o)
w- oonet hane, and
ok et

for exanple ethylacetate, nethylene c

tetrahydrofuran. 15 The ratios of equiv Nbet ween t he conmpound of
formula (4) and conpound of formula (3) may range from1l:1 to 1:8,
respectively. Preferably, the ratio of eqdyvhlents bet ween t he conpound of
formula (4) and the conmpound of fornmula (3) is froml1l:1.1to 1:4, nore
preferably the ratio is around 1:1.2. 20 In gnenbodi nent of the invention,
t he production of conpound of formula (6) irried out by stirring a
solution of compound of fornula (5) at a tekperature above 65C, adding the
base, cooling down to 50C and addi ng conppund~of forrmula (3) during 3 hours
mai ntai ning the reaction tenperaturgdetween 40 and 50C. In another

enbodi ment, the synthesis of conpound W™~ fo AH 6) is perfornmed at | ower
25 tenperatures, for exanple from-20 ttb 15: referably around room
tenperature. Internediates of fornmula (6) a al ctive inhibitors of
retrovirus proteases. Conpounds of formula (7) WO |[2005/ 030739 -24

5 (57)

The present compounds according to the invention having general formula (6) are
prepared by reacting a sulfonyl derivative of formula (3) with a suitable intermediate of
formula (5) in suitable solvents under alkaline conditions. Suitable alkaline conditions

10  include bases as the ones mentioned above and acid scavengers, such as triethylamine
and pyridine. Suitable solvents have also been illustrated above, being inert solvents
preferred, such as for example ethylacetate, methylene chloride, dichloromethane, and
tetrahydrofuran.

15  The ratios of equivalents between the compound of formula (4) and compound of
formula (3) may range from 1:1 to 1:8, respectively. Preferably, the ratio of
equivalents between the compound of formula (4) and the compound of formula (3) is
from 1:1.1 to 1:4, more preferably the ratio is around 1:1.2.

20 Inanembodiment of the invention, the production of compound of formula (6) is
carried out by stirring a solution of compound of formula (5) at a temperature above
65°C, adding the base, cooling down to 50°C and adding compound of formula (3)
during 3 hours maintaining the reaction temperature between 40° and 50°C. In another
embodiment, the synthesis of compound of formula (6) is performed at lower

25  temperatures, for example from —20° to 150°C, preferably around room temperature.

Intermediates of formula (6) are also active inhibitors of retrovirus proteases.

Compounds of formula (7)



O 11 'S Conpound of formula (7) is obtained by am nation of conpound of
formula (6) in the presence of an amnation agent, and a solvent. PG5 N' Y
"NI1Ill R2 OH R4 PCTI EP20041052382 R3 R6 PO_ ,NRS'SN11 1 I I 0O RR OH
R4 (6) 10 (7) Suitable ami nation agents are as mantloned above, being

met hyl anvnéVQPUFaI7¥d.  Suitabl e sol vents are as menti oRSHERBYES2ei ng

| sopropanol, and acetonitrile preferred. The noieties -R6 and -Rs nay be
directly introduced by the am nation agents, or subsequently introduced by
a second reaction on the am no group. The ratios of equival ents between the
compound of forrmula (6) and the am nation aﬁ‘bnt 15 may range from1:1.1 to
1: 99, respectively. Preferably, the ratio of equival ents between the

conpound of f or mempesnd efifarmuie(Thisiotained by aiarfion;of cempayAd ofifogmula (6) inthe

embodi ment, conmpqyednd@iof knamhteon(agent) aad peetpak.ed by suspending conpound of
formul a (6) in a solvent till conplete dissolution. The am nation agent is

t hen added 20 and the resulting solution is stirred and heated for 1 hore at
a tenperature between R0 and{180C, refgf_gbl y aroun SC Cﬁnpound of ,L_Rs

formula (8) Renoved. 0 te rOLRBJ;o ole
fornula (8) can be?ﬁachlee@,ﬁ@ II ,n Nthe
remai ni ng portion ofR2 h®HroRécul These net hods aﬁ‘% v | Rdno the art
and i ncl ude acg d hydrolysis, hydrogenol ysis

(6) (7

Suitable amination agents are as mentioned above, being methylamine preferred.

Suitable solvents are as mentioned above, being isopropanol, and acetonitrile preferred.
10

The moieties -Rg and —~Rg may be directly introduced by the amination agents, or
subsequently introduced by a second reaction on the amino group.

The ratios of equivalents between the compound of formula (6) and the amination agent
15  may range from 1:1.1 to 1:99, respectively. Preferably, the ratio of equivalents
between the compound of formula (6) and the amination agent is around 1:35.

In an embodiment, compound of formula (7) is prepared by suspending compound of
formula (6) in a solvent till complete dissolution. The amination agent is then added

20  and the resulting solution is stirred and heated for 1 hour at a temperature between 20°
and 180°C, preferably around 65°C.

Compounds of formula (8)
Removal of the amino protecting group to obtain compound of formula (8) can be

25  achieved using conditions which will not affect the remaining portion of the molecule.
These methods are well known in the art and include acid hydrolysis, hydrogenolysis
and the like, thus using commonly known acids in suitable solvents.

Examples of acids employed in the removal of the amino protecting group include

30 inorganic acids such as hydrogen chloride, nitric acid, hydrochloric acid, sulfuric acid
and phosphoric acid; organic acids such as acetic acid, trifluoroacetic acid
methanesulfonic acid and p-toluenesulfonic acid; Lewis acids such as boron trifluoride;
acidic cationic ion-exchange resins such as Dowex S0W™. Of these acids, inorganic
acids and organic acids are preferred. Hydrochloric acid, sulfuric acid, phosphoric acid

35  and trifluoroacetic acid are more preferred, and hydrochloric acid is most preferred.
Preferably, the acids employed are either 20% trifluoroacetic acid or hydrochloric acid,
and the like, in methylene chloride or 4M HCI in dioxane.



and the like, thus using commonly known acids in suitable solvents. Exanples
of acids enployed in the renoval of the am no protecting group include 30

i norgani ¢ acids such as hydrogen chloride, nitric acid, hydrochloric acid,
sul furic acid and phosphoric acid; organic acids such as acetic acid,
trifluoroac¥Pize54e17é® net hanesul fonic acid and p-tol uen@SIVER3MHOSHEL d; Lewi s
aci ds such as boron trifluoride; acidic cationic ion-exchange resins such
as Dowex 50MM O these acids, inorganic acids and organic acids are
preferred. Hydrochloric acid, sulfuric acid, _phosphoric acid 35 and
trifluoroacetic acid are nore preferred, an&shydrochloric acid is nost
preferred. Preferably, the acids enployed are either 20% trifl uoroacetic
acid or hydrochloric acid, and the like, in nmethylene chloride or 4M HCl in
di oxane. WD 2005/ GBoywbentmmieeddouwt puticiply lipted providsd thahit hashg|adyeass ofigctnot
particularly |im b@thepéaotioniad disseilesithe shatingmoaterihisatd aclesst fdead extenn Sultgblé eact i on
and di ssol ves the é{ve%Es“é‘zgi TR hr%tasrbéngsééhakﬁéahe% &%ﬁ&ﬁéﬁme UgpD! €
solvents are allpﬁa |qaﬁy ocarpons such as hexare,” heptane and pet’ ol eum
ether; 5 aronafi caleyparokulreserrensyehashenzsan iepene, %yéqneéﬂ&neswleeﬁéalaa@ated

mﬁfi ty:c ene; hal ggﬁy@m@mﬂ?@n _@g@e@ge& chigide, @BloraBbrity baben tefdchlorideand et ol
chl orof orm carbon.tetr No)d| . di r € r as diethy
et her, tet rahydropﬁb]g_)rno,e%%emg%f’%)%é%gg gﬁg’yF%e%-t%@ﬁ@?ég’ﬁgﬁ%ﬁ e<L51J‘1I%1(?:ohol s such
as net hanol , et hangrdimgtheyysthanc; alceholssugiariancthanel, cthanoh peipanabdsaproparpland g

net hyl acetate, eblitgholpEREsahieh asidthY heepie) phylnidéiste andhyd plopiondie apd @pylonat e;

nitrites such,3as ace Ltrile: i h et 1 d

N, N- di et hyl aclgt aﬁ{og}é)?%’ur[l?j(k)e% iSlé%‘rsps g%?:%ﬁgfsé’ %L?irﬁme@sy HNI- gsﬁuﬁf%%%%§¥ﬁ?nﬁlgﬁr es
thereof. Aromati &MN@apsidrcepmide; sulfosides %Chaﬁﬁdh@@%/)éﬁ%lf(&#@ apd aidpreeteredf cohol s
and esters are naréndlicelyaotabonsaikdhols iy dRiued prefeirbd nbicotnchne ediyth argcet at e

are particularly i e 1 el i oxane
are al so preferreﬁ&ﬁ%gg%ﬁgL?gﬁ%@?éﬁﬁé%%%%¥HP§%§®E%%%%&%§ deggﬂggéﬁggg
various factors svdpmagvelynmixigiesiplethapol apdioxans afeialsg Pigfereddi al s, sol vents and
aci ds. Howeverl5it is usually between -20 C and 150 C, and is preferably

bet ween | OD C Snd Tﬂ.@&a&ioﬂa@emebxhplayddidaﬁinemqioﬁweﬂousdmmﬁh 8dthé hature@act | 03
tenperature and t hh&. S ' P i rs, an
preferably from 15"%@1l nu ems"lt%n(?llslif’t%%%@ kﬁ"ﬁa%%‘zeﬂwr eage%e&s&énﬁpréeﬁgods for

deprot ecti ng ami nd80°G.nd smreferally betwesn 195 C agd SRS L- CEhs readtion timsphemnigyeBe f ound
in Protective G odggndson@hg@raétion Bnipehatsd sndale likehedslgpaly frém SedigytesNe®4 Yor K,

John W1 ey an%osogﬁn&59§pﬁﬁ%ﬁﬂ}ﬁmﬁTGQ&R&%?%RQ1 rein 25 by reference. As

those skilled T n e ar recogni ze, e choice of ami no protecting
group '

Examples of reagents and methods for deprotecting amines from amino protecting

groups can additionally be found in Protective Groups in Organic Synthesis by

‘Theodora W. Greene, New York, John Wiley and Sons, Inc., 1981, incorporated herein
25 by reference.

As those skilled in the art will recognize, the choice of amino protecting group
employed in a previous step of the process will dictate the reagents and procedures
used in removing said amino protecting group.

30
The ratios of equivalents between the compound of formula (7) and the acid in solvent
may range from 1:2 to 1:50, respectively. Preferably, the ratio of equivalents between
the compound of formula (7) and the acid is from 1:2 to 1:8, more preferably the ratio
is around 1:4.

35

In an embodiment of the invention, the removal of the amino protecting group of
compound of formula (7) to generate compound of formula (8) is carried out by stirring
a solution of compound of formula (7) in a suitable solvent at a temperature around
65°C, and adding the acid in solvent during 30 minutes. Preferably, prior to the stirring



enployed in a previous step of the process will dictate the reagents and
procedures wused in renoving said am no protecting group. 30 The ratios of
equi val ents between the conmpound of forrmula (7) and the acid in solvent may
range from1l:2 to 1:50, respectively. Preferably, the ratio of egui val ents
bet ween t HEOGMFHHIAY of formula (7) and the acid is frdATERROMGSBB  npre
preferably the ratio is around 1:4. 35 In an enbodi nent of the invention,
the renoval of the am no protecting group of conpound of fornula (7) to
generate conmpound of forrmula (8) is carried _out by stirring a solution of
conmpound of forrmula (7) in a suitable sol vewb- at a tenperature around 65C
and adding the acid in solvent during 30 mnutes. Preferably, prior to the
stirring WO 200510f30pRdorafivompeannfiemeBA7), aeazgetrepicsdistilietiens applicdinpmdatd of
formula (7), an agaehsrithEcditent bfiwandri on is applied in order to renove the
content of water. A preferred nethod involves renoval of the protecting
group, e.g., renoyal of a 5 carbobenzox ou hydr ogenol ysi s. utili zi ng
pal | adi um on car bér?“ff?‘freg rgq}qu?{g‘(o Ves Ly lr?? {@y&tﬁgg?éﬂp,g "Jﬁfng‘fa!:%fl‘flol , acetic
acid, and the §i keartmbenroxy gioas, by hedregenolysihetilzingtpalladiumy be crbangn g seitaplei s a

t-but oxycarbonyl gfiRuPsystein sG@asaf alcEkBR 488 4kid] dnditRA;1RMr iR IMBle6f, Whepé gani c
acid, e.g., HCl or tri Tyl.uoroacetl

acid, in a suitable solyent . .system
e.g., dioxane or MEPRNCEREETEW ’(§tait%8t.°xylgﬁtg’°?y2§{ﬂu?’i'Lbang%ﬁ'ﬂfbv?gf’@” ani ne salt
derivative. 10 Geimergahitpr orghric scideigi, HiE! prtriflugrpacetic asid, ia suitable agleanhisysiem,
r gng It nlg I ro r2n4ab0us.g.9di9x4n@3aﬁem lencf&(l;ﬁde.@]ﬁ’bﬂ%ﬁl?t‘r%prédﬁl@t i§ ﬁg%ﬁ&%alﬁ e@}%ﬁ»l%.st f (r]I om
abou 0 OULS. e.deprotected ., am ne of fornula ma i s e
and puri {1 eq b Ceism o6 MR Rerbi o Bl et ogRe bk BB B o 3foet
evapor ati on, chr ob#t®gbenstaylytheireaction yesuiaésl froznationtl to 23 hoprsalThedepratécted way of
preparing conmpounggin@bf foRhilk () maflbe isofdled aRdslLrifRYd by YRiQies Wl khowr 8 tiRNeh, RS
are hydrogen, can bg erfotr nmed b%/{ t epl acrlgag one o(? R6 O, Rs by a sui t abl e
A no- protect i ng HEBAL PRI, SRR Re IO a7 BRYNEUZS08ur
sinmultaneously with the deprotection of the nitrogen atomon the |eft-hand
si de of the mbd echhelterpdivewap oliprepariog cdreporndsf f@uladip rand 69), Wherernbeth ( 8)
may be reacted W Rpar Rytré Bydr&seh, 288 8 perfofm@yRbacing (ﬂa@'oﬁﬂ{; 010k byf dMuRHIA

0

R, -L-, thus obtainin e..correspondi,n Z-ﬁlm Qo-benzoxaz .e sul f onani.de
such acase, deprotectio

prot ease i nhi bi t O?rgmglﬂtx?l%ﬁfg%gﬂuw n may occur sithuTtaneoty y with

the deprotection of the nitrogen atom on the left-hand side of the molecule.

20 Compounds of formula (9)
Compound of formula (8) may be reacted with a suitable reagent to couple a radical of
formula R;-L-, thus obtaining the corresponding 2-amino-benzoxazole sulfonamide
protease inhibitors.

R6
R3 ﬁ O rll—Re
L _S
R1” N N7TI W/
| | O N
R2 OH R4
25 )

The coupling of a radical of formula R;-L- may be performed in the presence of a base
such as triethylamine (for alcohols to generate a carbamate) and optionally in the
presence of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloric acid (EDC)
30  and 1-hydroxybenzotriazole (HOBT)(for carboxylic acids to generate an amide) or an
alcohol such as fert-butanol, and in a suitable solvent such as dichloromethane,
Reagents suitable to introduce radical of formula R;-L- are reagents like R;-L-LG,
wherein LG is a leaving group, as described throughout the specification. Particularly,
reagents of formula R;-L-C(=0)-OH are suitable to couple radicals of formula R;-L-
35  into compounds of formula (8).



RROHRA R O1 Il O NR8 25 (9) The coupling of a radical of fornula

R1-L- nmay be perfornmed in the presence of abase such as triethylamne (for

al cohols to generate a carbamate) and optionally in the presence of

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochloric acid (EDC) 30 and

| - hydr oxy¥A2%603%3%1 e (HOBT) (for carboxylic acids to JEAEPA42R382ani de) or

an al cohol such as tert-butanol, and in a suitable solvent such as

di chl oronet hane. Reagents suitable to introduce radical of fornula Rl-L-

are reagents like R3-L-LG wherein LGis a_]leaving group, as described

t hroughout the specification. Particularl y,'27‘r eagents of fornula

Ri-L-C(am)-CH are suitable to couple radicals of formula R1-L- 35 into

conmpounds of formula (8). WO 2005/ 030739 PCT/ EP2004/ 052382 -27 Conpounds of

fornula (8) and (Gympaupdsef formula @rand(Bhaavey well bg ppared atriep@ibedwo5106030, and

US- 5, 968, 942, whi win93108030) el PS5368M N &hich reliycoftfddeeeetn bybrefdfencélt er est i ng

group of conpounds are those of fornmula (9) wherein Rr is a radical of

formul a (10) 1b,R9 0 0 R 6. R r h i ndependently,

hydr ogen, C, . Ef%l kf/\f(l)n}%/ré%?’ %5’%1’?? f@doéné’%rbdﬁg#g?hoas%gﬁ%%éﬁﬁgﬁ% ,ere‘n%no- or

di (C, 4al kyl ) ami nocar bdhyi a radgateffermylg (k) | C2- bal kenyl , C24al kynyl or

Ci 4al kyl optionally substituted with aryl, Het', Het2, C3.7cycloalkyl, C,

4al kyl oxycar bonyl , carboxyl, am nocarborfbd\ mop®xb or 15

di (C, 4al kyl ) am nocar bonyl, am nosul fgnyl, C¥Mal kyl S(O,, hydroxy, cyano,

hal ogen or amino optionally nmono- or" dl\s,E ti ee-where the substituents
a

are selected from C, 4al kyl, aryl, arylC fal kyl,| C3. 7cyel oal kyl
C3. 7eycl oal kyl C, 4al kyl, Het', Het2, Het' 4al kiyl and Het 2C, 4al kyl ; wher eby
R9, R o, and the carbon atons to which th%'}p are~attached may also forma
C3. 7cycloal kyl radical; 20 R ,b is hydrogen;of3-7cyel oal kyl, C2-6al kenyl,
C2- 6al kynyl, ayyl, Het', Het2 or C 4alkyl optionally substituted with
hal ogen, hydroxy, C, 4al kyl S(=Q).,, aryl,, . ,C3.7cycl oal kyl t:, t2, amno
optional |y mono- or diaés'ué‘é”ﬂ g"ﬁ%é’d‘“\ﬁlr%f%mg‘%m%"é{y’ hygog'"’c‘“‘gﬁ‘yloxycgfe°°"y]’

carboxyl, aminocarbonyl, mono- or di(C, 4alkyl)aminocarbonyl, C;_;cycloalkyl,

<O

C,salkenyl, C26alkynyl or C4alkyl optionally substituted with aryl, Het', Hetz,
Cscycloalkyl, Cy4alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or

15 di(C,4alkyl)aminocarbonyl, aminosulfonyl, C; 4alkylS(O);, hydroxy, cyano, halogen or
amino optionally mono- or disubstituted where the substituents are selected from
Cialkyl, aryl, arylC, 4alkyl, Cs.scycloalkyl, CscycloalkylCysalkyl, Het', Het?,
Het'Cy4alkyl and Het’C, qalkyl; whereby Ro, Ryga and the carbon atoms to which they
are attached may also form a C;_;cycloalkyl radical;

20 Ri1p is hydrogen, Cyscycloalkyl, Czealkenyl, Calkynyl, aryl, Het', Het? or
C4alkyl optionally substituted with halogen, hydroxy, C, 4alkylS(=0),, aryl,
C;.ocycloalkyl, Het', Het?, amino optionally mono- or disubstituted where the
substituents are selected from C,salkyl, aryl, arylC,alkyl, Cs.;cycloalkyl,
Cs.scycloalkylC, salkyl, Het', Hetz, Het1C14alky1 and HetZCMalkyl; whereby R, may

25  be linked to the remainder of the molecule via a sulfonyl group;

t is zero, one or two;

L is -C(=0)-, -0O-C(=0)-, -NR |2-C(=0)-, -O-C, salkanediyl-C(=0)-,
-NR2-Ci_¢alkanediyl-C(=0)-, -S(=0);-, -O-5(=0),-, -NR;,-S(=0), whereby either the
C(=0) group or the S(=0), group is attached to the NR, moiety;

30 R;; is hydrogen, C;.salkyl, C;.salkenyl, arylC, salkyl, Cs.scycloalkyl,
Cs.cycloalkyl-C) salkyl, aryl, Het', Het'C, salkyl, Het?, Het*C;¢alkyl; and

Ry is hydrogen, C,_salkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or
di(C 4alkyl)aminocarbonyl, Cs.scycloalkyl, C; ¢alkenyl, C, alkynyl, or C, calkyl
optionally substituted with one or more substituents selected from aryl, Het', Het?

2

35  Cj.cycloalkyl, C;alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or



substituents are selected from Cl4al kyl, aryl, arylC, 4al kyl, C3.7cycl oal kyl,
C3. 7cycl oal kyl C, 4al kyl, Het', Het2, Het'C, 4al kyl and Het 2C, 4al kyl ; wher eby
Rl Ib may 25 be linked to the remai nder of the nolecule via a sul fonyl
group; t is zero, one or two; Lis -C(am-, -OC(0)-, -NRL2- an%g—,
- O Cl aal kaNEWYFORIPO) -, - NR 2-C, - 6al kanedi yl - C(O) -, - BETEPA04/052¢§25 () 2-
-NR12- S(=0) 2 whereby either the C(am group or the S(=0 2 group is attached
to the NR2 noiety; 30 R12 is hydrogen, C, .6alkyl, C2.6al kenyl,

aryl C, - 6al kyl, C3acycl oal kyl, C3-7cyel oal kyl -C, oal kyl, aryl, Het',

Het' C, _4al kyl, Het2, 14et2d aal kyl; and R4 & hydrogen, Cl4al kyl oxycar bonyl ,
car boxyl, am nocarbonyl, nono- or di(C, 4alkyl)am nocarbonyl

. . | yl,
C3- 7cyel oal kyl , GG atlkd)ypminocaboryh| ajnpsplfongl, Coaligyl§ (RO} hygiory.¢pizrio) halogen
substituted w th gRenio dPabeally wdab drdaabsinge vitketle fubstuditydre sdiited frolet 2, 35
C3acycl oal kyl , C, Aal 00X 0 , car . all I po -20r WO
So0s) 050958 pery Eoapish 6@%%‘3’5@‘;%%%@%%&/|C)’ar%°fr§§l§‘§‘£b%w’ R el £ onyl |
G dal kyl S(=0),, hHetr@xglkylapdHet Calkplgen and amino optional ly nono- or
di substituted Where the substituents are selected from G 4alkyl, aryl,

aryl C, - Oal kyl, C3A¥)§£ﬁ6\|,11@@%1&ﬂ of cbBpduaiLdr® tbieydonporil kb formiigld) whilRinZone or
Het' C, 4al kyl and Het 2C._a articular group of conpounds are those

l.. 5 A
conmpounds of for noPs © &?%Qeﬁ%vrme%rﬁs%ﬁ@nsg?ppg'ﬁorke of the {ol | owi ng restrictions
apply: R is hydrogen,RibghydrogeaiHet , Hety|arylHet 'Goealiod, Hey1Cr-sallet. 20/1C aalkiy | |
aryl C, . 6al kyl,  nbR ih Parfiéildr] ’Ub @Eaturiled biSpaftiaB ikkafikRdh RénoBylit babitytlic
unsat ur at ed. 0} OCIY(%elri & fgrha\plhcy 901#)&11 19 brge(rast W %ﬁ¥gr!t§nshc‘?r‘1\éionglor5e l}e% 08a1torn; i
menbers, which contal RS oRe or .reg'ﬂer?er(’.)a omring manf)er_s sel'ected ¥ rom
ni trogen, oxygen ®embass felacted Aigm gitragen,iozygspior sinfar and whighsis optipnally subgitutptheny |
optional |y substi ériphesyl ehtidhaldibQitutéDw#h siélas tokd\@bithuenfsei s hydrogen; 1, is
-C(am-,,-O0C(am -, - gsﬁgf}% g,nedi yl-C(=0)-, nore in particular, Lis 15
-O-C(am - or -0-Cl. 6alK: hex -’C(ag-, wher eby in each case the C(am group
is attached to the NARiSHEEDy., ORED, -Br-§i-e@lkreadigHC(=P), ere in Ragficalar, L is
«'érzl Fﬁt Ihyl , mpse J_GICFEO)t bﬁ@—@ha_lkﬁﬁd@l‘ﬂé%}}ﬁ:\ihelrdﬂﬂr inl &&E@ng flﬁail(W) @y&;ﬁﬁs: Itut ed
,4al kyl, in part] L un itute , 4al kyl or , -6al kyl optionally
substituted with %%ghegrto_ﬁlﬁrﬂggz%w ‘ituents selected fromaryl, Het', 20 Het 2,
C3. 7cycl oal kyl and aniReds gpiGieatiel) iy perbendar, asylmgthylymord in padioulofrberyimpfbyl;
substituents are sel aetiecbtfonslifsGhstiadtdayld, salRylyin pattictlar @e6bstitated C,alkyl or
C1_¢alkyl optionally substituted with one or more substituents selected from aryl, Het',
20  Het?, Cs.5cycloalkyl and amino optionally mono- or disubstituted where the substituents
are selected from C;_alkyl, aryl, Het' and Het?;
Rs is hydrogen or methyl; and

R is hydrogen or methyl.

25 A special group of compounds are those compounds of formula (9) wherein R;-L is
Het'-0-C(=0), Het’-C, salkanediyl-O-C(=0), aryl-O-C, salkanediyl-C(=0) or aryl—
C(=0).

Also a special group of compounds are those compounds of formula (9) wherein
30 NR¢Rg is amino, monomethylamino or dimethylamino.

Of particular interest are those compounds of formula (9) wherein R, is hydrogen,

Ci¢alkyl, Caalkenyl, arylC, galkyl, Cs.scycloalkyl, Cs.;scycloalkylC, ¢alkyl, aryl, Het',

Het' C, alkyl, Het?, Het’C, galkyl, in particular, Ry is hydrogen, C;_salkyl, C,¢alkenyl,
35  arylC,alkyl, Csscycloalkyl, Cs.scycloalkylC salkyl, aryl, Het?, Het’C, alkyl.

An interesting group of compounds are those compounds of formula (9) wherein R; is
hydrogen, C;salkyl, C;.¢alkenyl, arylC,salkyl, Cs.7cycloalkyl, Cs.;cycloalkyl-C, galkyl,
aryl, Het', Het'Cyalky], Het?, Het’C, calkyl; wherein Het' is a saturated or partially



R6 is hydrogen or nethyl; and Rs is hydrogen or nethyl. 25 A special group
of conpounds are those conpounds of formula (9) wherein RI-L is

Het' -O C(am), Het2-C, -6al kanediyl-OC(=0, aryl-0OC, -6al kanediyl-C(=0 or
aryl- C(=0O . Also a special group of conpounds are those conpounds of

formul a (9VOAHEYEIH? 30 NR6Rs is ami no, nonomet hyl am noPeFERMEIRIAani no. O
particular interest are those conpounds of fornula (9) wherein R, is
hydrogen, C, 6al kyl, C2-6al kenyl, arylC, 6al kyl, C3.rcycl oal kyl,

C3acycl oal kyl C, . 6al kyl , aryl, Het' , Het'C 4al kyl, Het2, Het2Cl.6alkyl, in
particular, R is hydrogen, C -~ alkyl, C2-%4l kenyl, 35 arylC, 6alkyl,
C3_7cycl oaI kyl, C3_7cycl oal kyl C, - 6al kyI aryl, Het2, Het2C, 4al kyl . An

i nteresting groupme#nne@ﬁwnmghcd}e@rqcmdgbavmﬁwm rgmitess; Frilich coOgingpne o8 n R,

i's hydrogen, Cl%%!kteroﬁgmﬁ'ﬁigkﬂﬂ‘)bbﬁs sélédtékﬁ'ron@ﬁlhlégén oXyger 6nsulf@adnt which is

C3acycl oal kyI al Het 2, Het 2Cl1_6al kyl ;
wherein Het’ |s & 28’%"){‘?5‘6"5%%?”6;? "I”"Ea&%’“fg 030739 PCT/ EP2004/ 052382

-29 unsaturated nonocyclic heteroc cIe haV| ng 5 or 6 ring nenbers, which
contai ns one or Awmwtler insarestinmgronn of qqglpmﬂb@rﬁéhog@wmoe@ﬂm%&ﬁnmat(?b@min oxygen
or sul fur and whigR -0sc, arbAdRAOE0)Ubsti tuted on one or nore carbon atons.
5 Anot her interesting group of corrpounds are those corrpounds of formula (9)

wherein L is -O referre rou C ounds. are
those conpounds \/&gregeqe g°§ﬂ¥#°°%a°ﬁﬂc?3” Jecmgpou"?ﬁ aceﬁ ]fofl %maﬁgrr?‘zl%%?azol e
group in the 6-poiahied o thebenzoxizela gwoup mrthef 8%@, ngndlyatqbnlﬁ@mh@’r-'@ o 11
R1~L, NN~1 R OelRdv.(9,,,) A suitable group of conmpounds are those
compounds of fornula (9) wherein R is aryl 15,0r gryl®g-6alkyl; in
particular the aryl noiety of the R definitig Nurther substituted on
one or nore ring nenbers, whereby ergh subscb @ meep@endent |y sel ected
from C, .,alkyl, hydroxy, haloggn, opti onal% NBAO= oor di substituted am no,
optional | y nono- or disubsti RufeHNam o M\al ikyl, nitto and cyano; preferably
t he substituent is selected frorr,i2 : ;@hyl chlorine, iodine, brom ne,
hydr oxy and cyano, in particular t e aryI A

A suitable group of compounds are those compounds of formula (9) wherein R; is aryl

15  orarylCsalkyl; in particular the aryl moiety of the R; definition is further substituted
on one or more ring members, whereby each substituent is independently selected from
C,4alkyl, hydroxy, halogen, optionally mono- or disubstituted amino, optionally mono-
or disubstituted aminoC; salkyl, nitro and cyano; preferably the substituent is selected
from methyl, ethyl, chlorine, iodine, bromine, hydroxy and cyano, in particular the aryl

20 moiety contains 6 to 12 ring members, more in particular the aryl moiety in the
definition of R, contains 6 ring members.

A suitable group of compounds are those compounds of formula (9) wherein R is Het?
or Het’C) salkyl, wherein the Het? in the definition of R; contains one or more hetero-
25 atoms each independently selected from nitrogen, oxygen and sulfur; in particular the
Het® moiety of the R, definition is further substituted on one or more ring members,
whereby each substituent is independently selected from C,4alkyl, hydroxy, halogen,
optionally mono- or disubstituted amino and cyano; preferably the substituent is

selected from methyl, ethyl, chlorine, iodine, bromine, hydroxy, amino and cyano.
30

Another group of compounds are those of formula (9) wherein R, is Het? or

HetZCmalkyl, L is -C(=0)-, -0-C(=0)-, -0-C,salkanediyl-C(=0)-; in particular the

Het® moiety in the definition of R; is an aromatic heterocycle having 5 or 6 ring

members, which contain one or more heteroatom ring members each independently
35 selected from nitrogen, oxygen or sulfur, more in particular the Het’ moiety is an



20 noiety contains 6 to 12 ring nenbers, nore in particular the aryl noiety
inthe definition of R contains 6 ring nenbers. A suitable group of
conmpounds are t hose conpounds of forrmula (9) wherein R, is Het2 or

Het 2Ci - 6al k wherein the Het2 in the definition of R contains one or nore
hetero 25 ‘bﬁ@y@ﬁﬁﬁ i ndependent |y sel ect ed fron1nltroggﬁTm%%Wﬂgﬂ“Qnd
sulfur; in particular the Het2 noiety of the R definition is further
substituted on one or nore ring nenbers, whereby each substituent is

i ndependently sel ected from C, 4al kyl, hydroxy, hal ogen, optionally nono- or
di substituted am no and cyano; preferably t substituent is selected from
met hyl, ethyl, chlorine, iodine, brom ne, hydroxy, am no and cyano. 30

Anot her group of asematisiairocyalehavingeor Siring FICPER, YVIUTh cnEiniNe RMOS Het 2 or

Het 2Gi . 6al kyl, L Heferoatdnrfihg memberiéa@iMindependenfly séigtiddammdhitbgdn( 6Jygen dridulfur.

particul ar the Het 2 nD|ety in the definition of R is an aromatic

het erocycl e havin ers, which c

het eroatom ri ng ﬁ@ﬁﬁ@ﬁ%ggggﬁ?ﬁﬁgwugﬁ eHP?wcggp ﬁ%ct%%ﬁ?q@hwﬁﬂ?Pgﬁén oxygen
or sulfur, nor¥e iHetfasaloddieh thpfémﬁalﬂéied liirﬁ\e defnitian cﬁarvmmsqh@@@vn@S or

PCT/ EP2004/ 0523826 nﬁé}néﬁw%&eh%dﬂﬂ@bwﬁ{aﬁms lafe/ér11Bord h€téroftomk Bghmenmber s, whi ch

contain tvo or e el 9aLoTLLl g Jerbey Sen%%&snl]ﬁ,g?,?ga&cu?a@glsage?g,%fd

from nitrogen, oxy oun

conpounds of for rafite Riodefinjtien @lfwﬂﬁr qus'ﬂ@e(l-@l O@OIGBPFW HH@EHS whiehyepeh sai d
Het' in the defi njubdtiaRnoOib ifdepen8enflh BEI6ad! fiotn ORMIKGY hixrexXy, hflogen\éptioRMper s,

wherein the " contai [ or e hetero eagh de tly
sel ected fro:ﬁﬁlfpgﬁbﬂrash;aﬁ anae &t Pare Pis maﬂspwéﬁsgmm?lsgﬁkfggﬁglety of
the R, definitiormétBylfeshyl ng@stmniesbrp@weolwdmé aningrgfidecyane: bon at ons,

wher eby each substituent is independently selected fromC, Aalkyl, hydroxy,

hal ogen, opti onalAyulihelewnf@csmﬂhﬁutasdﬂ]bsétcexdp@iﬂihmffamna:wamﬂeiamﬁmabI y

the substituent Iv§he§eef1|1 S'\alé ﬁq] gsrb(i)cg'] l[}ﬁ avﬁ% ’to merﬁbel Or hein the%)ﬁ nS‘\dntallD om ne,
hydr oxy, am no and Cyano. a s e conpounds

S are
of formula (9)5 ermeer o hefezoafqays'each 'ﬁ%@?’é\gﬁ%ﬁlf@ 9m nitsogen,OF¥den @dhavi ng 8
to 10 ring nenbersifuiMigfagicilat the HeE tmoidtpotthd RSdetition §s fartheFBitatituedoh @Aé 615

each | ndependent |3 el S61 Sfinl LARR) LR AR KRR B0 PHILHE rolt, LR OU! 21

the Het' noiety o nis er's on ona nor e
carbon atoms, wheweyy.cdalogen; opanaliy mero- pédlﬁube@p@ﬁa@mplayd gs@ln@,d:tr@erablym
C 4alkyl, hydr OWbsda&hageaectdamdnomathylyetmrmor@é 16H1ﬁd,lbﬁ>'frrhﬁd,lh BiThrhiao and

eyano: pr ef of apl rbiaguno SHASHAMRL kS o RhGhEfh o PH B Mo E%}%q&h' ori ne,

i odi ne, brom ne, inpar nnlety
contains 2 or nnﬂé”%@ﬂéﬁgﬁﬁﬁﬁﬁxﬂﬁvected from nltrogen, sulfur and oxygen.

A suitable group of compounds are those compounds of formula (9) wherein R, is Het ',
wherein said Het' is a satured bicyclic group having 5 to 10 ring members, wherein the

25  Het' contains one or more heteroatoms each independently selected from nitrogen,
oxygen and sulfur; in particular the Het' moiety of the R, definition is further
substituted on one or more carbon atoms, whereby each substituent is independently
selected from C;4alkyl, hydroxy, halogen, optionally mono- or disubstituted amino and
cyano; preferably the substituent is selected from methyl, ethyl, chlorine, iodine,

30  bromine, hydroxy, amino and cyano; in particular Het' contains 5 to 8 Ting members; in
particular the Het' moiety has 6 to 8 ring members wherein Het contains 2 or more
heteroatoms selected from nitrogen, sulfur and oxygen.

An interesting group of compounds are those compounds of formula (9) wherein R, is

35 Het', Het’, Het'-C galkyl, or Het>-C, alkyl, wherein Het' and Het” are selected from
thiazolyl, imidazolyl, oxazolyl, oxadiazolyl, dioxazolyl, pyrazolyl, pyrazinyl,
imidazolinonyl, quinolinyl, isoquinolinyl, indolyl, pyridazinyl, pyridinyl, pyrrolyl,
pyranyl, pyrimidinyl, furanyl, triazolyl, tetrazolyl, benzofuranyl, benzoxazolyl,
isoxazolyl, isothiazolyl, thiadiazolyl, thiophenyl, tetrahydrofurofurany|,



A suitable group of conpounds are those conpounds of fornmula (9) wherein R,
is Het', wherein said Het' is a satured bicyclic group having 5 to 10 ring
menbers, wherein the 25 Het' contains one or nore heteroatons each

i ndependently sel ected fromnitrogen, oxygen and sulfur; in particular the
Het' noi et WO¥E7R  definition is further substitut eBCHﬁPE?ﬁ‘é(O%?SZrmre
carbon atons, whereby each substituent is independently selected from

C, 4al kyl, hydroxy, hal ogen, optionally nono- or disubstituted am no and
cyano; preferably the substituent is selected frommethyl, ethyl, chlorine,
i odi ne, 30 brom ne, hydroxy, am no and cyanﬂ,’ in particular Het' contains 5
to 8 ring nenbers; in particular the Het' noiety has 6 to 8 ring nenbers

wherei n Het' conttetfahydropysanofissany], bpnepthiocphenyhsardeopls imidazolopyh eragelewydn, sul f ur

?g? oxygen. An iﬂﬁcﬁgﬂiﬁi'liﬁﬂziﬁﬂ%gldﬁlir@ﬂ'ﬁﬁﬁﬂmﬂk @ﬁ@aﬁm,smﬁmmwnlds of :‘Mgrrrul a
erein R is,.. 35 ! . - . - . 6a , erein

Het' and Het2 ar Zm?g?lg_gﬁg&r’ P %ﬁ"ﬁt%ﬁé’gb%{fhya{oﬂ%}é%ﬁ?ﬂ ﬁ%@?ﬁ%&? Pf,%ll’

oxadi azol yl, di oxsgaBtofinyl, Cb?’faa}zloﬂllwlqn)’bW‘&‘_ﬂYbWOFOIWIGQWMBW}’?HY&]Ui nol i nyl ,

i soqui g_ol i lnyl %5 i ﬁéiﬁlhy&opy}i’éh@l,%]&hﬂt‘épymﬂ}’lﬁ whérsiyi et ma mat a«%fptid@zynﬁw&ofusled;l

pyrimadi nyl, fura rtaz ) { 7 nyl_, NzZ0Xaz.0 ,

i soxazol yl , i sot hi'a Befnyllgl?tt |_d§'ka"i¥ aazr%igﬁo?@ﬁﬁ{gﬁ%%ul%ﬁf tgé 5‘51 ydorré?oyrg?%}rﬁgrﬁgﬁr%{ WO

2005/ 030739 PCT/ Erefgahly st soelected fromithianothrimisiaraiviotarelily pxadiseelyopyrpopheny| |

carbazoyl, i nm dazgli@nyl eptionaEalsyitted onionel6f hare Aiyif metnber@zi nyl , qui noxal i nyl,

pi peridinyl, piperazinyl, norpholinyl, thianorpholinyl, pyradinyl, thienyl,

t et rahydr oqui pnol i nyl.. . .tetrahydroi sogui nplinyl i =¢car hol | di.pxanyl ,

di t hi anyl oxltr)bl ar{\y u,‘thtgf 55?8? % POPTE rarafaﬁﬁ)o&? 8%/ '08'6‘%&1?? rfnu_ ({)j;%/vlrhg 1gllul?zéspyranyl ,

t et r ahydr opyr any |hydigieesy; Bs i alkeiard napd BatioC aplkylp imenasisular, Rapebydateasdbyis  wher ei n

Hel | and Het 2 ar endplidrgnald B, i§ i6tup@r substituted on one or -nore ring

menbers; preferably Het2 is selected fromthiazolyl, imdazolyl, oxazolyl,

oxadi azol yl, pyragzol. ridinyl .. optionally substitu on e.or. nore
PXng monbor . 10 Tt grsfy of Ebpfpblugs QLMD Bimpou N ekl 16) R SRR Gl
fornmul a (9), Mhertks saltRoselested fromrtitearoaceate, fymarateyghigrgacetatgrpnd Retharesatfopateky | ;
in particular, R2 is hydrogen; R3is nethylaryl; and R4 is isobutyl. A

sui tabl e group ofA@&Wd&yaf;ﬁgpahﬂgeommwdﬁmm(é)wﬂ&di@b&t@m&mmaﬁ@lt,
wherein 15 the salt is sgéecte fr%r%&{ltfihuo;oa et te.befurgraéaéle}\

chi or oacet at e and”YHRPHRE 8¢ PERH ST Aalogousty o MgPrtpdufg desgbed nscheme & a8 younds
of formula (9) whéhembyornfReRERaifceplacsd by a suitabld pragpsting graum @ @rsegheaselgr

anal ogously txm t hRarfleaadiyA ofl &s4lkyIBEMarbohys £o8TRr Ay Gl as iBRIcAEY ko0 18T R6
or its is repl acesdchbeyca{sﬂe %girétgl%%g 2 %%ceu?gl i (r)uospypwi hptgz dgl%cthctl% ’oféhgr 20
exanpl e, an acet y}_l or “an 4l yﬁ 0X cgr_onylfn group,” or any Y REr" 85 ent i oned
above. In such aitegseatogeopihstlef-hanssidesny theanolaculgi nul t aneously with the
deprotection of the

In a particular embodiment, the method for preparing a retrovirus protease inhibitor of
25  the present invention, and in particular a 2-amino-benzoxazole sulfonamide protease
inhibitor comprises the steps of
e reacting a compound of general formula (6) wherein PG, Rz R;3, R4and E are
independently selected from the group as defined above, with ammonium to yield
an intermediate of formula (7),
30 e deprotecting the obtained intermediate of formula (7) and
¢ reacting the deprotected intermediate of formula (8) in a suitable solvent with a
suitable radical of formula R;-L- for yielding a retrovirus protease inhibitor.
Example 2, provided below, illustrates the preparation of a 2-amino-benzoxazole

sulfonamide protease inhibitor according to this method.
35

In another particular embodiment, the method for preparing a retrovirus protease
inhibitor, and in particular a 2-amino-benzoxazole sulfonamide protease inhibitor
comprises the steps of



nitrogen atomon the | eft-hand side of the nolecule. In a particular

enbodi nent, the nethod for preparing a retrovirus protease inhibitor of 25
the present invention, and in particular a 2-am no-benzoxazol e sul fonam de
protease inhibitor conprises the steps of reacting a conpound of general
formula (6)VOM&EIH'PC, R2, R3, R4 and E are independeﬁ?%l’@g‘f/@@?"éd from
the group as defined above, wth ammoniumto yield an internedi ate of
formula (7), 30 deprotecting the obtained internediate of formula (7) and
reacting the deprotected internediate of formula (8) in a suitable sol vent
with a suitable radical of fornula R-L- & yielding a retrovirus protease
inhibitor. Exanple 2, provided below, illustrates the preparation of a

2- am no- benzoxazd ercaefingRsAmAYURd opgreabioamyin () phergin Pébc‘&%i’ RgandE ami s

met hod. 35 In anot hma@ﬁcpdghywlc&tedmie giamgsde:n’iﬁemt)g@@bit_imremgn apine 'torygelzlai
retrovirus protease_ inhibjtor particul ar a 2-am no-benzoxazol e

sul f onam de prot eas%nlln{rleﬂﬁ)dllab%?f’fo%ggrap¢7$ses’ the steps of WD 2005/ 030739

PCT/ EP2004/ 052382 - geprotecsing the obtained sigsmedinie off foaiet’danor nul a (6) wherein
PtC)i R2, _R3,h Res ﬁnfl feadling thddéﬁ@&ieﬁdmﬁdnydi&@b%frﬁﬂa(&mEﬁﬁblg%él\d@;ﬁl&héﬁi ned
above, with nethyl am to yi r.oedi at [ s
deprotecting the ob uéﬁaﬂgaadfc_ﬁ %f?mnﬁjdlfégl?‘ét'gﬁme*grﬁ%ﬁl%ésfo%?i%ﬁ%wg%hﬁ%%%ti ng the
depr ot ect ed i nt erFamplet3e porvidedbelew.dllysgytes the preparptiontsf @ 2g)inabanzatardle o

sui tabl e radical gffofaatiddrated3d idkibifoPéicchrdimk @ 1A rdeticd r ovi N pr ot ease
inhibitor. Exanple 3, provided below, illustrates the preparation of a

2-am no- benzoi@z eecor%ﬁMn Pgﬁé)gﬁn%?@?%@?&?w& J(%lg)} gléon%c%g(,g{eggo {h?St hi s

met hod. 10 The conpounds oOf T ) f) may al so be
converted to the coseredpoNdixilg forms folloeinedriimomsipresetuies fax conkesingn tivdesdur es

for converting a ﬁiﬁdi;gléﬂhrg@tts Ntvixide GG S'aidtN)oiiﬁz&iohljréa&iidﬁni)ogdﬂhraﬁﬁia@baﬁieﬁbhdFlt i ?n
reacti on may generally carrl t t ti rial o
formul as (6), (7;atfy rf@%én%ﬁlg S%gbng\%%feﬁggorf f%ﬁ?“%ﬁ@ (Z?ﬁgg) aggé%% agggff 6 rageani c
peroxi de. Appr opraTgane rARTEaRie RETQFisie o APPrERNLNPIRRR perpyiflescrmptiteefon ampledr ogen
peroxide, al ked i HyRiogkn pdroxadd, biRaldinkial drRgrii@kalihe PRaDYIre}edes, 6. Godigdi UM
peroxi de, potassi um peroxide: Jo Il > I I rise
et oxy nol ds. sudhr e, iidsSfn [RRIEALADERARL Fr bR TomiFe e
substituted benzasitssehiaser rRBPlS, kepzegecapboperoicifiderdulpsybiitidedsr boper oxoi ¢
aci d, peroxoal karkehgenec€bopsroxdic &id, Rl Drllaodehnenaitdperatdiyadiy geroprikandices,
€.g. ter-butyl hya%fdg,pe%.%éﬂog&cetic acid, alkylhydroperoxides, e.g. ter-butyl hydroperoxide.
kylhydrop g tyl hydrope
20  Suitable solvents are, for example, water, lower alkanols, e.g. ethanol and the like,
hydrocarbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated hydrocarbons, e.g.

dichloromethane, and mixtures of such solvents.

In preparations presented above, the reaction products may be isolated from the

25  reaction medium and, if necessary, further purified according to methodologies
generally known in the art such as, for example, extraction, crystallization, distillation,
trituration and chromatography.

Whenever the term “substituted” is used in the present invention, it is meant to indicate
30 that one or more hydrogens on the atom indicated in the expression using “substituted”
is replaced with a selection from the indicated group, provided that the indicated atom’s
normal valency is not exceeded, and that the substitution results in a chemically stable
compound, i.e. a compound that is sufficiently robust to survive isolation to a useful

degree of purity from a reaction mixture, and formulation into a therapeutic agent.
35

As used herein, the term “halo” or “halogen” as a group or part of a group is generic for
fluoro, chloro, bromo or iodo.



20 Suitable solvents are, for exanple, water, |ower al kanols, e.g. ethanol
and the |ike, hydrocarbons, e.g. toluene, ketones, e.g. 2-butanone,

hal ogenat ed hydrocar bons, e.g. dichloronethane, and m xtures of such

sol vent s. arations presented above, the reaction Broducts may be

i sol at ed f 09?’{‘2307325 reaction nmedium and, if necessary? T’EF’E"H‘&WZ&ZH fied
accordi ng to nethodol ogi es generally knomn in the art such as, for exanple,
extraction, crystallization, distillation, trituration and chr omat ogr aphy.
Whenever the term "substituted” is used in %3}1e present invention, it is
meant to indicate 30 that one or nore hydrogens on the atomindicated in
t he expression usin @y‘haiuted" is.replaced wth aig tlonfromthe

i ndi cated group, B ¥ yelgne o in qopdmatns freafts Sixpight an e@&'i‘aé‘??éy is not
exceeded, and t ha;htufalmﬂ hydiosdrbdrundicals coniririgsfranm | # Whearbonatdmys, prefetably from 1
compound, i.e. tSQ’ZB?b&OQoM% éaee}afoy 1%%reaﬂbxn gteay%xaﬁlglewfs\ﬁwafﬂcag)' ation

to a useful degree purit roma eactjon ornulatron into
a therapeutic agdhtludeseetind, eﬁ%c&' Hﬁ%ﬂyel‘??l’m?hlenfb%ﬂdmml Secg’i“‘ty] fe-Bg¥n" as a

group or part Sof 2amethgbptyl, pergydnies-araylf ltaxyl, 3imethytpentghbaylmnditiedixe. or i odo. WO
2005/ 030739 PCT/ EP2004/ 052382 -33 The term "al kyl", alone or in conbination,

nmeans strai ght anlqll? léh h@la@%{, &gﬁw(?ﬁtg?@pwgﬁéa%é{lgﬂ%&ﬂ&h&@%

containing from|l cay at ons,

nore preferably I°h§‘86%‘aﬁ’aart%’d?¥d51°6‘%" m@f%l?r’ﬁ% fE’F“ Lichearbanatomsssuch ag fQfde

met hyl , ethyl, n-eaaopy,methydcathiyhpydpyl, butplend 2. métsydiprdpyl., sec- but yl ,
tert-butyl, 5102 met hyl butyl, pentyl, iso-anyl, hexyl, 3-nethyl pentyl octyl

and the |ike. Th « Kyl fines
strai ght and branc %dm chaqlﬁje e ag[r&ﬁ)a&gg{ﬁ E%mgadr%ggér? S?Ial ?tcag?ggﬁcah\%&ng from1l
to 4 carbon atomhaiggtsy drocarbonsadicals haying{tam 1 o garbonsrqmsysich a5 e, ang
2- met hyl - propyl . gi&p?bmefmclﬁlkﬁﬁmdmty'f heryy,@2-methyiputgl; 3 peatiylhtyhargntioeu p
defines straight jgpd branched chained saturated hydrocarbon radicals having
from1l to 6 carbon atons such as the groups defined for Cl4al kyl and
pentyl, hexyl, 2- rret hyl but 3-met hyl pentyl and the 1ik 15 The term
"Cz-6al kenyl " as H uﬁ:wﬂé{keﬁér @se)smap BT 9T 8orp defings ?%‘é‘h?“%‘d’cb‘?danched
chai ned hydrocar bm::mecaldldmhxborhm\dtcalghiwnrgrﬁ@mzm(Bcamlmntammwommgantemt oha1g at

| east one. doubl ¢ ORGofibh &5 for bRimpfel 8BNS propkAYE Bileny PPARGSH Kdrenf1dheNY !

pent enyl , hexenyl and

the like.

20
The term “Cs.¢alkynyl” as a group or part of a group defines straight and branched
chained hydrocarbon radicals having from 2 to 6 carbon atoms containing at least one
triple bond such as, for example, ethynyl, propynyl, butynyl, pentynyl, hexynyl and the
like.

25

The term “C,salkanediyl” as a group or part of a group defines bivalent straight and
branched chained saturated hydrocarbon radicals having from 1 to 6 carbon atoms such
as, for example, methylene, ethan-1,2-diyl, propan-1,3-diyl, propan-1,2-diyl,
butan-1,4-diyl, pentan-1,5-diyl, hexan-1,6-diyl, 2-methylbutan-1,4-diyl, 3-methyl-

30 pentan-1,5-diyl and the like.

The term “cycloalkyl” alone or in combination, means a saturated or partially saturated
monocyclic, bicyclic or polycyclic alkyl radical wherein each cyclic moiety contains
from about 3 to about 8 carbon atoms, more preferably from about 3 to about 7 carbon

35 atoms. Examples of monocyclic cycloalkyl radicals include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and the like. Examples of polycyclic
cycloalkyl radicals include decahydronaphthyl, bicyclo [5.4.0] undecyl, adamantyl, and
the like.



20 The term" Cz.6al kynyl' as a group or part of a group defines straight
and branched chai ned hydrocarbon radicals having from2 to 6 carbon atons
containing at |east one triple bond such as, for exanple, ethynyl,
propynyl butynyl, pentynyl, hexynyl and the 1like. 25 The term

" C1- 6al kan¥¥ %’Pg//(’ﬁlfa group or part of a group defines BfUVEP¥A#0R#82ai ght and
branched chai ned saturated hydrocarbon radicals having from1l to 6 carbon
atons such as, for exanple, nethylene, ethan-1,2-diyl, propan-1, 3-diyl,
propan-1, 2-diyl, butan-1,4-diyl, pentan-| ,%54- diyl, hexan-1,6-diyl,

2 met hyl but an-1, 4-diyl, 3-nmethyl 30 pentan-17,5-diyl and the |like. The term
“cycl oal kyl " al one or in conbination, neans a saturated or partially
saturated nonocyldeitem “Gpesyeloalkyldas ,gpynardptt of agneyn isegReric CXXI?@W@V% each
cyclic noiety corgyelongyl, dychperaylpeycloBexyboralgelaliep§l.car bon at ons, nore
preferably from about 3 to about 7 car bon 35 atons. Exanpl es of nonocyclic

cycl oal kyl radic G e

cycl ohexyl, cyclo ep yI as%%%u?%? 1| @ngdﬁ%lghg%%&/‘%ayh?cl iC
cycl oal kyl radi cavhich bogh maebeRntig ISBtP‘FH'H IW"I Onﬁpweqedut[ssm&m@]n eReaey
adamantyl, and tsblectkd fém C\A@ll%@,&ﬁﬁ&&ﬂ;? B0nd2GF AsRRBIEADIRER s2104, () Qﬂkylexym

cyeTobutyl - oyol SAAR, ael sty ﬂ‘ﬂ{y‘ q’gg‘f"gﬁpmﬁ? Y Rhbefinted fubi, APV
group or part of %(a@rg‘ll oL isalkplpean 0"@’]@ 14 @tférbﬁh)én TC¥RRL &ﬁ?ﬁy@tﬁ“wﬂl ch both
may be optional | ymeabet disubkticted\arhinocrtonyll mathylehis wizsHylsulferyl,and pekapendent | y

sel ected fro Cl‘?h&}éh% %@Lt‘u&ﬁwhtlhé {}gorﬁgt{bkﬁl.\&'l’pgéchtlﬁﬁe %d%wgr}%cté&h&w '

CAal kyl oxy, ona
di substituted ami éaﬂ‘ﬁ ?Pft’ena Yd’%lﬁoOf Raft1-6al Mr%b@%ﬁ‘b’ loxy, halogen,

Cl4al koxycar bonylhydfoy, opyedatiairoys- orIdiBﬁbsﬂtu&[dtanﬁtbahnluy cyams) haloGyealitylsubst i t ut ed
am nocar bonyl , 4.0 ng .o 1 t
substituted with on Hl% alrk ggsc%m;a? 63 7ﬁ¥iwlk@éﬂﬁt hﬁgé[da ]%gm%) drgﬁﬁi}sjg%:{]{(e gd from

C, 4al kyl , opti onmlgocaﬁ?ﬁreyl psthyish mémeﬂu{s@ém%%@bﬂ leptionals u Bstitepis Ry |
hal ogen, hydtSox;a,ny amtnodma:lubryaernbpendefntlglsdedtmltf‘rdnuCegdlkalrmenlkyhnyﬂm cyano,

hal oC, . sal kyl , ngge cC aﬂ(g,{ 'ﬁgi‘té&%ﬁ( cgr et Q{%ﬁcm{ﬁ,@&%@qfﬁ 4 Phenyl-D-

optionally nono- or di'su
met hyl sul f onyl ; m@wbyxwﬁe pbiftyloah%wawbe-e p‘eea 2k DreCragallylgmicabominet i on

are i ndependent | yanssd- B tamihof D-Q amitpd adalkyl and EndralClk ydllga-¥D- Brhereby-Hexich ofhe

Het' C, _6al kyl, Hefpifs X’ll)ay § bO%YidPor w &p&éx eqi Rl wRnc, RgRY! - D-
b, pgglnil/l gig;CD- b&:%%r}éfrzioflg 1s de 1};%‘}?; Cmalkarﬁ?yl -C(=O)-, JCIEy )- -S( =0),-,

Cwalkanedlyl C(=0)-, Ci4alkanediyl-C(=S)- or C;.¢alkanediyl-S(=0),- whereby the
point of attachment of D to the remainder of the molecule is the C,alkanediyl group in
those moieties containing said group.

25  The term “haloC,.alkyl” as a group or part of a group is defined as C,¢alkyl
substituted with one or more halogen atoms, preferably, chloro or fluoro atoms, more
preferably fluoro atoms. Preferred haloC, ¢alky] groups include for instance trifluoro-
methyl and difluoromethyl.

30 The term *hydroxyC,salkyl” as a group or part of a group is defined as C,¢alkyl
substituted with one or more hydroxy groups.

The term “Het'” as a group or part of a group is defined as a saturated or partially
unsaturated monocyclic, bicyclic or tricyclic heterocycle having 3 to 14 ring members,
35  preferably 5 to 10 ring members and more preferably 5 to 8 ring members, which
contains one or more heteroatom ring members, each independently selected from
nitrogen, oxygen or sulfur, and which is optionally substituted on one or more nitrogen
ring atoms by Cisalkyl, and optionally substituted on one or more carbon atoms by



am no-D-, am no-D-, am noC, 4al kyl and am noC, - 6al kyl -D- whereby each of the
am no groups nmay optionally be nono- or where possible di-substituted with
C, 4al kyl 20 and whereby D is defined as C, 4al kanedi yI -Clam -, -C(=9)-
-S(=0) 2-, C, 6al kanediyl-C(am-, al kanediyl - C(=S) -

Ol 6al kanedQF00T930E 5 V\/nereby the point of attachrrent PGT/ERRQO 402882
remai nder of the nolecule is the C 4al kanedi yl group in those noieties

containing said group. 25 The term "hal oC, 4al kyl" as a group or part of a
group is defined as C, 4al kyl substituted V\?éh one or nore hal ogen atons,
preferably, chloro or fluoro atons, rmre eferably fluoro atons. Preferred

hal oC, . 6al kyl groups, i nclude for insfa i f.l

di f1 uor onet hyl . “ﬂ%l PRYo % RYHYICo 9(3/‘% %’ﬂ“ﬁ amaQ ‘é(a)l&]n%ﬁ#%?ycp‘gﬂ?y]’of a group
is defi ned as C, dalskiyyloxys badsgent hydexkyywxiohoptineallymamor e displistitetyd gniooyptro, The
LTI i R, Al OB N W,
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5to 8 ring nérmmlm;ebmthmpnommbamm@tmnemmmnmrf@chem ercmabmmdcntlrygelnﬂcmer S,
bt 1 onal 1y subst 1o SHARYE S, Iy HOBER, HPOIRL HerTrd LD LRI and
optionally substré‘ﬁtoélﬁc‘dglk&lﬁg W"ﬁi‘;r"ﬁ’l%‘é{r %"gf%éfﬁqgv%@ﬂ%ﬁ]@éég% ’
PCT/ EP2004/ 05238 X =8lsylaxyaatbkyylamiopD- carand-H-, amimoC, gikytlarsi drgnd Q. galeyl-D-
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di substi tut ed am nocar bonyl met hyl t hi o, nethyl sul fonyl, opti onal |y
substituted phenyThe tGmtfiiet ela.ya groep orpiart(oﬁagrosprissibﬁrledcammsaromamu;aormtryo’m,

f t d e m e ri
122;32' ‘E}n arHZt '22: ﬁ%ﬁ@@d—&@ﬁ@h&&%&@r hBJ}]QéTBB ﬂ@rh&%e Hets2 135 Jbg?éﬁ’%)gok ;/1? D

X

aryl-D-, aryl oxy-TEm easr%rlﬂae&@raé i’rSte6 ﬂngrlgffr% %a‘r'ray}r copfais oné of more

C - 6a| kyl oxycHr bdwrdraatdnndndDmembers each iddepeadintly &lecGdl fiopi mangbnamyga@r-sﬁlﬁirkyl
wher eby each of t I Iof R ggﬂq)n g/‘gqr; ssi bl e
10 di - substi t ut edﬁﬁ%’i@hﬁ? 8;392?%“%&&2%8&??%&?&2 fro %fr a%ma orﬁﬁ;alp%! e term
et o s or ourmApthnely Glsited B one 0 maEAcerbah Se8R 4K Car b PHONIK BRPR | ¢
bi cyclic or tri cywldissbdtgtteiouyah ealkibmiydyxeC tealk gl Criatkylompiatogen, hpdretyer abl y 5
to 10 ring rrenbed oY nt¥Rb CorlHisBb Ak dnimb, mmt% ah@qraraerq:a B carhbilygh cont ai ns

i trogen. oxylen % LSRRy RR. S tyb e @{Wg@ﬁeﬁq{%@g&é "She. or
mor e nitrogen ri rgethylthivs methytSuldonyk phenyl; sherelypthe optwhal;sulssubsnts putEcanmno one or
nore carbon at onsgfiofraRRahdepéndetBiseRAEd from TPRKyl, C,galkyloxy-D-, Het'-D-,

Het]CH;a]kyl, HethMalky]-D-, Hetloxy-D-, Het'oxyCHalky]-D-, aryl-D-, aryloxy-D-,

aryloxyC; 4alkyl-D-, arylC, salkyl-D-, C, salkyloxycarbonylamino-D-, amino-D-,

25 aminoC,salkyl and aminoC, salkyl-D- whereby each of the amino groups may
optionally be mono- or where possible di-substituted with C, salkyl and whereby D is
as defined above.

The term "alkoxy" or "alkyloxy", alone or in combination, means an alkyl ether radical

30  wherein the term alkyl is as defined above. Examples of suitable alkyl ether radicals
include methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy, sec-butoxy,
tert-butoxy, hexanoxy and the like.

The term "alkylthio" means an alkyl thioether radical, wherein the term "alkyl" is

35  defined as above. Examples of alkylthio radicals include methylthio (SCH3), ethylthio
(SCH,CH3), n-propylthio, isopropylthio, n-butylthio, isobutylthio, sec-butylthio, tert-
butylthio, n-hexylthio, and the like.



or disubstituted am noC, bal kyl, hydroxyC, 4al kyl, C, aal kyl oxy, hal ogen,

hydr oxy, optionally nono- or disubstituted am no, nitro, cyano,

hal oC, - 6al kyl , carboxyl, 20 C, 4al koxycarbonyl, C3.7cycloal kyl, optionally

nmono- or disubstituted am nocarbonyl, nethylthio, nethylsul fonyl, phenyl;
wher eby t h&QHOVBNE® substituents on any amno functi o\écyﬁgzqoﬁg%ﬂ%ndently
sel ected from Cl. 6al kyl, C, -6al kyloxy-D-, Het'-D-, Het'Cl4al kyl,

Het LC, bal kyl -D-, Het' oxy-D-, HctloxyC, 4al kyl -D-, aryl-D-, aryl oxy-D,

aryl oxyC, aal kyl -D-, aryl C, 6al kyl-D-, C,. 6a] kyl oxycarbonyl am no-D-,

am no-D-, 25 am noC bal kyl and am noC, - 6al kyi'-D- whereby each of the am no
groups nmay optionally be nono- or _where possjble di-substituted with .

C, - 0al kyl ~and wheksisgd byrein thederm(EP) Faems & prskeny! mpjgtyvathhe carbagajom gywhich it

"al kyl oxy", al onds sttachdd. Theterm &0 prmyEaifexidawal thy bulir bom o adichdl is 30

wherein the termglliul ’i'r?etgﬁ]%@ziﬂﬁﬂs?&%@Mﬁiﬂmm&a%mﬁ}r&lg%%%f%&% et her

radi cal s i ncl ude nethoxy, , N-propoxy, 1Ssopropoxy,

i so- but oxy, sec-but ox tert-butoxy, hexanoxy and the |ike. The term

"al kyl t hi 0" rresansASdﬁe%ilWP ﬂtemrme(fﬁb%m%ﬁh@sw?or\%@méwrw%@e fEPORatem iy | " is 35
defined as above.whtaiplagached. al kyl thi o radi cal s i nclude nmethylthio (SCH3),
ethylthio (SCH2CH3), n-propylthio, isopropylthio, n-butylthio,

i sobutylthio, sec; i ept - hu [ O Ns 1.9 Lhke. WO
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(=0)2 fornms a sulWhdydnywhiidbld (Bg. Ildghnlbr GiteIRY1Y GccuRintie thhn brk thitd in@ked. 5 As

used herein the ter = I 96,2 L hi nyl nmoiety with the carbon atom
to which it is attac egg?sac %eﬁx?g@d%&d%ﬁeﬁﬁ%gf ore, the term"one or nore"

covers the possibility of all the available atonms, where appropriate, to be
substituted, prefWhensysruseskia theipfgsensinverfjaadhe ten \gpmpouds of the inypatienT er g,
hal ogen or Clmal kykpzoReolelstlifdiamalelcbmpounts or b BimilanteA s meanwlindudete, each

definition is independen Wh [ i e _nres i I e tens
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N oxi des, salts, Leal i 1 ] ro-dr. ~.esters
and et abol | tes, SUPRERENPR|dtolBbitRl e BRES clnfiel Soun i Bor

N-oxi de forns2bf ss¥rdl nitegppottpms arg osidizedierthe 9-alsd¥P¥ide-conpounds wherei n one
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For therapeutic use, the salts of the compounds according to the invention, are those
wherein the counter-ion is pharmaceutically or physiologically acceptable. However,
salts having a pharmaceutically unacceptable counterion may also find use, for

25  example, in the preparation or purification of a pharmaceutically acceptable compound
of the present invention. All salts, whether pharmaceutically acceptable or not are
included within the ambit of the present invention.

The pharmaceutically acceptable salts of the compounds according to the invention, i.e.

30 inthe form of water-, oil-soluble, or dispersible products, include the conventional non-
toxic salts or the quaternary ammonium salts which are formed, e.g., from inorganic or
organic acids or bases. Examples of such acid addition salts include acetate, adipate,
alginate, aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, citrate, camphorate,
camphorsulfonate, cyclopentanepropionate, digluconate, dodecylsulfate,

35 ethanesulfonate, fumarate, glucoheptanoate, glycerophosphate, hemisulfate, heptanoate,
hexanoate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate,
lactate, maleate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, oxalate,
pamoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate,
succinate, tartrate, thiocyanate, tosylate, and undecanoate. Base salts include



20 several nitrogen atons are oxidized to the so-called N oxide. For

t herapeutic use, the salts of the conpounds according to the invention, are
those wherein the counter-ion is pharmaceutically or physiologically
accept abl e. However, salts having a pharmaceutically unacceftable

count eri onR3MHI¥B% i nd use, for 25 exanple, in the prBpHERVYIF2R
purification of a pharnmaceutically acceptable conpound of the present
invention. Al salts, whether pharmaceutically acceptable or not are
included within the anbit of the present invention. The pharnaceutically
acceptabl e salts of the conpounds according3fo the invention, i.e. 30 in

the formof water-, oil-soluble, or dispersible products, include the
conventional non tompwmumshltssalkeli metal sgitfcsely aseqdiummand potessiugedaits alkplingreartly e

for ?dad'ei g., fr loﬁhbﬂs%ft?ﬁigh &s é?chtiunQ amﬁ?jgaesatﬁh @hits,cslmtmﬁ}f&garﬁamt@t@h &f such
acid addition salts C e. ac e, .afdipate . alqgi e. aspar e
benzoate, benzen eé’ﬁ’f #%ﬁ’éﬂ%’fmﬁ f@iﬁ’ﬁ%’g{e&y 'Piﬁ? ARne: angis%]&avf it a"%lg%%%rsg‘fhe%
canphor ul f onat e, csaginipadysinsegndspiferthatAdso, the hhsicaiiegen;contaiig\erains may be 35

ﬁt h ?nes ult f onath & &&a&e?di@édaviﬂgdumisgaﬂ@g@m%t egkyl ghides g%@&gh@y,@gyg srpelUAddat e,
ept anoat e, ex hydrochl ori ] obr 0 . )

2- hydr oxyet hanes %&@ﬁg{‘)@?é”%@%‘?ﬁa@? 1oﬁ£d|e%§{aék,y P?@%ﬁﬁ%%%@ﬁa lé%hyf’adlbmyl’

2- napht hal enesul f andatiamy! sulétasi long ehaingrlidessech as denyb davey], mristyll ard scaryl

persul fate, 3-phegiided Brdfiaéstind Ridides lafikyPhaliAbATIR beRAyPRIdheAcehyl-bedksigdsnat e,

tartrate, thiocyanat tg@g%aﬁe and ndec%ggatgé.Bﬁae %%ﬁ%$=lﬂc§udztmo
2005/ 030739 PCT/ Eﬁ%(?g‘ifﬁj pharmaceuically prRvlT IS ingiuReh A §AM% " Such as
sodi um and potléssandrsulfate salts. al kal i ne earth netal salts such as cal ci um and
magnesi um salts, salts with organic bases such as dicycl ohexylam ne salts,

N- (rjret hy:c - D{ ﬂ' uxl amReg torr]xfpagmﬁ_abéoﬁqmg tbmeamemc{xﬁﬁipaasose;ts‘shmaheiﬁﬁﬁ@igaﬁdgﬁmd. %'si ne, .
and so forth. sQ, e i c.nitrogen-caont ai ni rou . .quat eni ze
with such agents g'éc}’lf%%r ﬁ@’f’ﬁ%ﬂ noﬁ}ﬁ’f‘_’%&'ﬁ% ,m(aécﬁt(??ll 'natgg?‘fg'?qﬂ?ﬁﬁ% dgfa(%ﬁbffheﬁ?'bﬁﬁ , and
butyl chloride, bintenilefete baingludediviflin thegiape kfjthe prgbdnhingentionke di met hyl ,

di ethyl, dibutl§l; and dianyl sulfates, |long chain halides such as decyl,

lauryl, nyristyl ¢Roest SigkydhemfcBlPhbH@R. forltls QR HfFouAdNbIiIRArEeH invRhtRInkyd
hal i des |i ke benz

| ,and. ne |- br om.des and, ot hers. her

phar maceut i cal 1y bt BRFRBrERc e ff RORIE crmRusRadE bP o5 SEemams bepdsd 10
and sul fate sal t shy fihearcosepewecief bandsutiavig differdns threevdimensimalmtryctates whiski st
in their tautoner g nbOhiFrhangettld) whith TRe compbuhasl8fthé preseRbértivh ity h(_%@és@.at ed in
t he conpoundsjglescri bed herein, are intended to be included within the
scope of the present invention..15 The.term stereochem cally isoneric forns
of Bompounds of & Bl ReEHis PRUisHE Srfraiteed b eiFiey Aheron = GEPMAS af
possi bl e conpoundsencampassesgherhixpuneofslirpessitlotieredsberdically isomeric forms which said

compound may possess. Said mixture may contain all diastereomers and/or

enantiomers of the basic molecular structure of said compound. All stereochemically

25  isomeric forms of the compounds of the present invention both in pure form or in
admixture with each other are intended to be embraced within the scope of the present
invention.

Pure stereoisomeric forms of the compounds and intermediates as mentioned herein are
30 defined as isomers substantially free of other enantiomeric or diastereomeric forms of
the same basic molecular structure of said compounds or intermediates. In particular, -
the term “stereoisomerically pure” concerns compounds or intermediates having a
stereoisomeric excess of at least 80% (i. e. minimum 90% of one isomer and maximum
10% of the other possible isomers) up to a stereoisomeric excess of 100% (i. e. 100%
35  of one isomer and none of the other), more in particular, compounds or intermediates
having a stereoisomeric excess of 90% up to 100%, even more in particular having a
stereoisomeric excess of 94% up to 100% and most in particular having a
stereoisomeric excess of 97% up to 100%. The terms “enantiomerically pure” and
“diastereomerically pure” should be understood in a similar way, but then having



by the sane sequence of bonds but having different three-di nmensional
structures which are not interchangeabl e, which the conpounds of the
present invention nay possess. 20 Unl ess ot herw se nentioned or indicated,
the chem cal designation of a conpound enconpasses the mxture of all

possi bl e sf"\é‘?@@%’?ﬁgﬁi%al ly isoneric forms which said coRpbERYPHEPS3ossess.
Said m xture may contain all diastereoners and/or enantioners of the basic
nmol ecul ar structure of said conmpound. Al stereochem cally 25 isomeric forns
of the compounds of the present invention both in pure formor in adm xture
with each other are intended to be enbraced3%ithin the scope of the present
i nvention. Pure stereoisoneric forns of the conpounds and internedi ates as
nmenti oned herei n mped to3Be cehtioredicascdss oaspactvalyiths timstefeainbnjc éxcese obthe afiinae
enantioneric or dj, qlrﬁg%ﬁorrerl c forms of the sanme basic nol ecul ar structure
of sai d conmpounds or I nt er medi ates. In particular, the term
"“stereoisonerically pure’ concerns conpounds or |nterned|ates havi ng

st er eoi someri ¢ exPEe gergpisgpericdoms of Hycompoygds ﬁdﬁ?tﬁﬂ?ﬁi@@s/c?f)‘ﬁusdﬁ‘@"'i“@dﬁ%’r and
nmaxi num 10% of t bwobliited by tiesappiddation sfartemeyn ploctdures. Boreinadrics,enativmes xgss of
100% (i . e. 100% g’e sggziratgcpﬁorh%Q&%éhe?@th@?ﬂgch% crg'aﬁh %BEB? ﬂlelpﬁl'é&erlacgnenc

particul ar, reol soneri ¢ excess of
90% up to 100% e%ﬁW%P@“’PW?ﬁQW? ?%@I%Pasﬁ%t\ﬁxﬁﬂpﬁﬁlﬁeéf€6%%ﬁ% excess of

94% up to 100% andibemeyltattariqarid, ditakhayitartusic aeid amd cadphosnifbio nad.i Alt@naieely, of 97%

up to 100% The tg;. . y pure”
shoul d be under st o mem ert‘é&‘ﬂy M%M&gﬁggﬁﬁ%wﬂh%ﬁggmg 8%%%

PCTI EP2004/ 055%g2ph 3@8 ﬁ@aam SWO‘EW&“‘@H&WP%WJPFES f@%/c‘%l% Jeg¥ssldram el y t he

di astereoneric exeessponding pére Slercbehemicallnisopuerict foms. oflﬂwa«ppmpeztemmqrerl c forns

of the conpounds @&%dl@?ﬁfviﬁ%ﬁk}%{ fhe r dé&@no%*bb | nsPéc%aﬁFyPr?fe%goﬁta%é&ﬁﬁ by

the application o rocedur es ance

separ at ed from eatitiedjiomss 155&?5%%535"@0@@9?'\?@18 waeﬁlﬁdalty %eqspeqfwémthods

di astereoneric sefiprepamtivh Tieté methdds vall kivastageougdg eraplop atiomdricalijppues t her eof

are tartaric qgidg lﬂi@%@ﬁfﬁyl tartaric acid, ditoluoyltartaric acid and

canphosul foni ¢ am%ft ternatively, enantioners nmay be separated by

chromat ographi ¢ techni ques using chiral statiqgnary 10 phases. . Said pure

stereocheni cal |y TRGHRSISTOMEHF FRSCRaGS A thesopRopds # aemhsRLh ‘SdBYq"B%'b‘E?ﬂdl ng

pure stereochem chd dhainegcoprdtey by conyersiondl nethappr Agpromaiate phyysicd sapgratioat eri al s,
rovided that the I e if a

P mEtﬁ@rfétva? ﬁ%&&t&%@&s&%%ﬁ%lo@&&ﬁk f%ﬁi XE BleClcfabivé:

specific stereoisonegr Si red ound e, synt hesi zed by
st er eospeci fi & rre?"ﬁ%%]l‘?at‘B’P ang| chpmalqeraphy, e7é SlaMAChIOBROZHEPNY.* advant ageous! y
enpl oy enantionerically pure

It is clear to a person skilled in the art that the compounds and intermediates of this

invention contain at least two asymmetric centers and thus may exist as different
stereoisomeric forms. These asymmetric centers are indicated with an asterisk (*) in
25  the figures below,

B9 o_se
PG. b S
N * N Il W/
I O N
R2 OH R4
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R6
e Icl) 0 th-—R?
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R1/ \N$T/\N T W/
| I O N
R2 OH R4

30



15 starting materials. The diastereoneric racemates of the conpounds and

I nternmedi ates of this invention can be obtained separately by conventi onal
nmet hods. Appropriate physical separation nethods which may advant ageously
be enpl oyed are, for exanple, selective 20 crystallization and

chr onat ogr apNY05E3078  col unm chromat ography. It is cl eaPGTEFPAWEIBE skill ed
in the art that the conpounds and internediates of this invention contain
at least two asymmetric centers and thus nmay exist as different

stereoi sonmeric fornms. These asymetric cent eBrgs are indicated with an
asterisk (*) in 25 the figures below R3 07711 SEPG / NN1 R OHRKR
R3 RL,L 30 (6) R6_OI Il o ,NR7T'S NI O R4 (931 WO 2005/ 030739

PCT/ EP2004/ 052382 Thesbsylyte coBligration of eash pymmeicAinter thetqpay be AR I the cent er

that may be preserbmpduntdund iterraidersl 6f this thviemiod miay e addicated by e steré¢oahedital on

may be indicated . N | ' }3139 S
not ati on corr espo?éﬁch%f{s?ﬁqg?ﬁﬁ es (fjéeg%rl Egéﬂr%&{gﬁhﬁe% ﬁ%g%]?“ de%g)?ﬁi IID\1 0,

45,11-30. 5 The pA®BeRPemAEHdh-30s al so intended to include all isotopes
of atoms occurfPing on the present compounds. |sotopes include those atons

having the sane atThgprsdntibeitiohistalso intended to include all isotopes of atoms occurring on the
present compounds. Isotopes include those atoms having the same atomic number but
different mass numbers. By way of general example and without limitation, isotopes of

hydrogen include tritium and deuterium. Isotopes of carbon include C-13 and C-14.
10

The reagents and solvents used throughout the specification may be replaced by
functional alternatives or functional derivatives thereof as they are known to a person
skilled in the art. Also the reaction conditions such as stirring times, purification and
temperaturc may be adjusted to optimise reaction conditions. Similarly, the reaction

15  products may be isolated from the medium and, if necessary, further purified according
to methodologies generally known in the art such as, for example, extraction,
crystallization, trituration and chromatography. A number of intermediates and starting
materials used in the foregoing preparations are known compounds, while others may
be preparcd according to methods known in the art of preparing said or similar

20  compounds.

The chemical reactions described are generally disclosed in terms of their broadest
application to the preparation of the compounds of this invention. Occasionally, the
reactions may not be applicable as described to each compound included within the

25  disclosed scope. The compounds for which this occurs will be readily recognized by
those skilled in the art. In all such cases, either the reactions can be successfully
performed by conventional modifications known to those skilled in the art, e.g., by
appropriate protection of interfering groups, by changing to alternative conventional
reagents, by routine modification of reaction conditions, and the like, or other reactions

30 disclosed herein or otherwise conventional, will be applicable to the preparation of the
corresponding compounds of this invention. In all preparative methods, all starting
materials are known or readily preparable from known starting materials. Similarly,
the order of the above mentioned steps in said processes may be different from the

order cited above.
35

The compounds of formula (6) find their particular use in the preparation of a
medicament. According to a preferred embodiment, the present compounds of formula
(6) are used as precursor in the preparation of anti-viral drugs, in particular anti-HIV
drugs, more in particular HIV protease inhibitors.



di fferent mass nunbers. By way of general exanple and without limtation,

i sotopes of hydrogen include tritium and deuterium |sotopes of carbon
include CG-13 and C-14. 10 The reagents and sol vents used throughout the
specification )/ be replaced by functional alternatives or functional
derivati vesVQ AWFEH3%s they are known to a person skil PEA/EPROARE ¢ Al so
the reaction conditions such as stirring times, purification and
tenperature nmay be adjusted to optim se reaction conditions. Simlarly, the
reaction 15 products may be isol ated fromt% medi um and, if necessary,
further purified according to nethodol ogi eS generally knovvn in the art such
as, for exanple, extraction, «crystallization, trituration and

chr omat ography. A number of intermediates and starting materials used in

the foregoing prephe eanpourdsaf frmulow) aadah itprgediatggipadingde Herfermation ofhe
prepared accordi nﬁteﬁe&smérh@mbﬁplk@mﬂipouﬁusmf@mcmh ieRPEh pregarigi2chniifio-Si m | ar

20 conpounds. Theygherd cal. f&aGl g&ﬁp%qg&cggw% e SRS bl geed 1

terms of their broargoxatZ rrpounds of
this i nventions CIEASHBAS0) ‘50%?@287 SR 06/AHIB P H6638465 WD IBLELH o as
descri bed to eachw®oposssd WOOTAEES, wdt\homzmhies%allthsqiomdueﬁeﬁolgerefeil'dﬁee,

conpounds for i Gl e 9GC e Tl PR BERMNEEAAIARA Gy Chose kil ed

in the art. essfully

per f or med by conv&[(?r@ﬁ%wo herapravelatrssHanyRmymaing 2oy ety baraiel 1-benzyle-t he art
e.g., by appropr h?drex;pprepﬁp&arwml@imd@trﬂiyﬁ@rmgagyl@stas, by changl ng to

al ternative cqpve I t i on
condi t1ons. anl ¢ Rl ¢ ReyabROR Gt s 5o BRI A Bt HEEY!

ot herwi se convent PwRg)-carimic agjd thiagel- 5'&5‘&%’1 et he preparation of t he
correspondi ng conpRBaEdfdxy4Fihenyil3Y thidzblesdy ImethoRydarbpril@aing)-butd]-webdigds, al |

starting nateri a'sxﬁfaﬂfo?ll] @M%ngzgﬁ%?ljbmw%mﬁkggkeg fromknown starting

materials. Simla é I’oned steps in said
processes may be &i- F'@b’b?r!‘y‘?f@@fﬁ {(R(6-hydepxy-Pisiidinsy3-sybow))-amnafrhenzospislschids  of
formula (6) filed Elh&iny])-@@bﬁtyDMﬁlﬁé)-pJQﬁll]Lda:bhiﬂ& goidahiazchSiydmetbyl ester; Medi canent .

According to a pr ﬁ“’?ﬂz ﬁg&w’gj TBbutv _?g[(@?ﬁ&g@tca%wﬁ)%g bg;mg,g;&yka (6)

are used as pr ecu SOr ara | -Vlra In partl cul ar
anti-H'V drugs, #8fayh ﬁmwmoeul s‘%’bﬂllﬂl“élaﬁjﬁ’ Bleaé'als%ylimvrhym%f s. WD 2005/ 030739
PCT/ EP2004/ 052382 (+-BéhzyhB hedropyeds [istbuyf-(Fmymislidia- 1¢ d)bemadazalel 6-fulforyl)vReinal-es

| eading to the fog;gg#,lplgg}b%w aﬂi%%m %?mﬂ};ggsltéry pure conpounds are of

particul ar intere enzoxazol e sul f onam de conpounds,
as HV protead |Atﬁeﬂmlﬁrlydf%-3disgbﬂndé%tﬁFnFthyl (2-pyrrolidin-1-yl-ethyl)-amino]-

benzoxazole-6-sulfonyl)-amino)-propyl]-carbamic acid thiazol-5-ylmethyl ester;
[1-Benzyl-2-hydroxy-3-(isobutyl- {2-[2-(4-methyl-piperazin- 1-yl)-acetylamino]-
benzooxazole-6-sulfonyl}-amino)-propyl]-carbamic acid thiazol-5-ylmethyl ester;
1-Benzyl-2-hydroxy-3-(isobutyl-(2-[methyl-(5-oxo-pyrrolidine-2-carbonyl)-amino]-

25  benzoxazole-6-sulfonyl)-amino)-propyl]-carbamic acid thiazol-5-ylmethyl ester;
1-Benzyl-2-hydroxy-3-(isobutyl-(2-[methyl-(pyridine-4-carbonyl)-amino]-
benzoxazole-6-sulfonyl)-amino)-propyl]-carbamic acid thiazol-5-ylmethyl ester;
1-Benzyl-2-hydroxy-3-(isobutyl-(2-[methyl-(pyridine-3-carbonyl)-amino] -
benzoxazole-6-sulfonyl)-amino)-propyl]-carbamic acid thiazol-5-ylmethyl ester;

30  1-Benzyl-3-((2-[(furan-3-carbonyl)-methyl-amino]-benzoxazole-6-sulfonyl)-isobutyl-
amino)-2-hydroxy-propyl]-carbamic acid thiazol-5-ylmethyl ester;
[1-Benzyl-2-hydroxy-3-(isobutyl-(2-[(1-methyl-pyrrolidine-2-carbonyl)-amino]-
benzooxazole-6-sulfonyl)-amino)-propyl]-carbamic acid thiazol-5-ylmethyl ester;
(3-[(2-Amino-benzoxazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-hydroxy-propyl)-

35  carbamic acid tetrahydro-furan-3-yl ester;
(3-[(2-Amino-benzoxazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-hydroxy-propyl)-
carbamic acid hexahydro-furo[2,3-b]furan-3-yl ester;



5 WO 95/ 06030, WD 96/22287, WD 96/28418, WO 96/ 28463, WD 96/ 28464, WO

96/ 28465 WD 97/ 18205, and WO 02/ 092595 all incorporated herein by reference,
and in particular, the followi ng H V-protease inhibitors of fornmula (9):
(3-[(2- Am no- benzoxazol e- 6- sul fonyl ) - pyri di n-2-yl met hyl - am no] - 1- benzyl - 2-
hydr oxy- pr OPQ PYOSE¥ ¥ari ¢ aci d tetrahydro-fiuan-3-yl est &CT/EPgI04/052382
(3-[(2-Acet yl am no- benzoxazol e- 6-sul fonyl ) -i sobutyl -am no] -1-benzyl - 2- hydr ox
y- propyl)-carbam c acid thiazol-5-ylnethyl ester; (6-]

[ 2- Hydr oxy- 4- phenyl - 3- (t hi azol - 5- yl net hoxycar bonyl am no) - butyl ] -i sobut yl -
sul f anoyl ] - benzoxazol - 2-yl)-carbam c acid efnyl ester;

[ 1- Benzyl - 2- hydr oxy- 3- ((2-[ (6- hydroxy- pyri di ne- 3- carbonyl) am no] - benzoxazo]
e-6 15 sul f onyl) - i(30BAYino-haszawAzols pavlcisebyatramingd-i chensyil-3 Ay troxy-prope)-hy |

ester; carbamic acid thiazol-5- ylmethyl ester;

1-B | - 2- hyd I
e e s A M SR SIS g dgaeeveco'
(1- Benzyl - 2- hydr ox§0! {cﬁ@é‘mﬁtaﬂ]‘ldt%@loﬂy?mlmtmdieﬁeﬂ-yI benzoxazol e-6-sul fonyl)-a
m no] - propyl) scar b%l‘&nﬁ@lbénzfokdzaléfﬂ -subfody1)Aiebbu1-a@isrioP 1 ;ber£)1-2-hydroxy-propyl)-

1- Benzyl - 2- hydr oxy- m?llcsagla%w (32),]111 ]Q’géer (2-pyrrolidin-1-yl-ethyl)-anm no]-

benzoxazol e- 6- sul 0! -Carbam c acid thiazol-5-yl net hyl
ester; [ 1-BenzyIN- Q&iﬁ wb@quag%étsyllfwb-qobmyhamphyberwb%h PR |

-yl) - acet yl am no] prdps)20@sadifk @ylephshdxlypistamidean no) - propyl ] - carbam ¢ acid
t hi azol - 5-yl net hyl, ter

Ben
y] - 2- hydr oxy- 3- (i Vil &kgm%flﬁ qenfogazmet’)sulfon%?'lsab ih-aminollben ])2 am no] 25
benzoxazol e- 6-ul fhoiﬁww P@P{Ylh )meﬁryépgfwm@af bami ¢ acid thiazol -5-yl net hyl
ester; 1-Ben (3-[(2- Acetylammo-benzoxazole -6-sulfonyl)- 1sobuty] amino]-1-benzyl-2-hydroxy-

yl -2- hydr oxy-3- (i sobuf }émbgm]c ”%theX yf{lﬂoﬁybjﬁﬁli—ﬁﬁan pg?%l ) -am noj -

benzoxazol e- 6- sul fpror? 1 azol - 5-yl nmet hyl
ester: 31 2 no benzoxazole- -sulfonyl)-isobutyl- ammo] 1-benzyl-2- hydroxy—propy]}/

| - Benzyl - 2- hy dr oX tarBathiceidWeydhydrd-fioE2, Hyffurbidy-yi edtere- 3- car bonyl ) - ani no] -
benzoxazol e- 6-gul f DR b1 371N3)sRERRMhho SA RAHCS:-b8EbhbRi % Rbagt KoSRANY !

t 30
iSBZsz 3- (( 2- [ ( forming2shydeoxyaropyh-corbarpip cig hexsbydrerdyol@dablfire-Bykasteronyl ) - i so
butyl - ami no) - 2- hxd([e%mwlfhmfw bt 3 gk gtatbohAd@inop2 Sy drek - phégt-er ; [

El‘ ( ?egé%llhylz hg?r’ grl Hélr‘] E@)ﬂ@%tﬁﬁm{oﬁ? benzoxaz])] -2-yl)-carbamic acid ethyl ester;

benzooxazol e- 6 su|(f@ﬁwj -2dmiresy- 15115%%112'6’&?1&5]&%’@ beararazolg-eregfangl)pminsi-hy |
ester; propyl)-carbamic acid hexahydro-furo[2,3-b]Jfuran-3-yl ester;

(3-[ (2- Ani no- benzg Fsﬁmgmg&g%}) 515 ﬁg 1l ! beRRABNe- ZahefIRxY - Pr op

yl)- 35 carbam c tetr
(3-[(2- Ani no- benz@%‘éf%‘d)'lp@l’ﬁ s‘iﬁlbla@f?ch)d—(?%é 6aR)-herahidp -faro Retrblfaram 3wy estesxy - pr op
yl)- carbanic aci cdllmemhydwmnipwn[s&u&lm {2-prarotidinyll-ylesiyiimind)}BerfR 502340 7 39

PCT/ EP2004/ 052382

(3-[(2- Am no- benzoxazgp a"%mé@f‘?‘o"% cf“)bmmc af)ld he’fah)édm ﬁ"f[z 3 B]furan ? yE Sf’ne dr oxy- pr op
yl) - (1-Benzyl-2-hydroxy-3- [1sobuty1 (2-methylammo-benzoxa701e 6-su]fony]) ammo]-

propyl)-carbamic acid tetrahydro-furan-3-y] ester;
(1-Benzyl-2-hydroxy-3-[isobutyl-(2-methylamino-benzoxazole-6-sulfonyl)-amino]-
propyl)-carbamic acid thiazol-5-ylmethy] ester;
N-(1-Benzyl-2-hydroxy-3-[isobutyl-(2-methylamino-benzoxazole-6-sulfonyl)-amino]-

30  propyl)-3-hydroxy-2-methyl-benzamide;
3-Amino-N-(1-benzyl-2-hydroxy-3-[isobutyl-(2-methylamino-benzoxazole-6-
sulfonyl)-amino]-propyl)-2-methyl-benzamide;
N-(1-Benzyl-2-hydroxy-3-[isobutyl-(2-methylamino-benzoxazole-6-sulfonyl)-amino] -
propyl)-2-(2,6-dimethyl-phenoxy)-acetamide;

35  [6~((3-[2-(2,6-Dimethyl-phenoxy)-acetylamino]-2-hydroxy-4-phenyl-butyl)-isobutyl-
sulfamoyl)-benzoxazol-2-yl]-carbamic acid ethyl ester;
N-(1-Benzyl-2-hydroxy-3-[isobutyl-(2-methylamino-benzoxazole-6-sulfonyl)-amino]-
propyl)-2-(3,5-dichloro-pyridin-4-yloxy)-acetamide;



carbam c acid thiazol-5-ylnethyl ester;

(I'S, 2R) - 3-[ (2- Am no- benzoxazol e- 6-sul fonyl ) -i sobutyl -am no] - 1- benzyl - 2- hydro
Xy- propyl)-carbam c acid thiazol-5-ylnmethyl ester; 5

(3-[ (2- Am no- benzoxazol e- 6-sul fonyl ) -i sobutyl -am no] 1- benzyl - 2- hydr oxy- prop
yl)- car barY@ 207 ri di n- 3-yl met hyl ester; PCT/ P2°°4/°5 382

N- (3-[ (2- Am no- benzoxazol e- 6- sul fonyl ) -i sobutyl -am no] -1 -benzyl - 2- hydr oxy-
propyl)-2-(2, 6-di et hyl - phenoxy) - acet ani de;

3- Ami no- N- ( 3-[ (2- am no- benzoxazol e- 6-sul fonyl ) -i sobutyl -am no] - 1- benzyl - 2-
10 hydroxy- propyl ) - 2- net hyl - benzani de; -42-

(3-[(2-Acetyl am no- benzoxazol e- 6-sul fonyl ) -i sobut yl - am no] - 1- benzyl - 2- hydr ox
y- pnpyl ) - car bami €1-Benayl-Rrdxdrbxpdd-tisdbutyd{2methilpmino shenBxgdoleeb-sw fonyl)-amino]-

(|3) [(2- AB1 no- benzW@Jcﬁbﬁn’&lé]lcnfi@:@)Yéh}drbﬂobdib)béu-%l]ﬁ&}rﬁt-yll%@t@rzy| 2- hydr oxy- prop
yl)- carbam c aci ro es

(1- Benzyl - 3- ([ 2- (g@fﬁg KVF%?Fﬁy é?’ﬁj %ﬂoge"@gﬁz}ym&l disgt lg?.'lll'(?onyl] i sobuty
| - ami no) - 2- hydr oxuethylaoynd-benzenapel eresulieny b-aminodipyapy D-afmides [ 2, 3- b] f ur an- 3-yl
ester; (6-([3s(1 {1-g¥ahysn Bxy-s ([2-(2- hydxoxy—ethylammo)-ben7ooxazole 6-sulfonyl]-

oLz Bl BU%/F"X e Do R R readr e or

(1-Benzyl - 2- hydr oN(13B<{W$lo'bhbtdwxy(32stbumWZamthMmewambb-ﬁ&UEmyﬂ)eanth)]- am no

}- EO pf|0p)2/| )h-gaf '6ddlﬂ%9lmzlﬁiﬁet fﬁéhfo ?acéaxhidéw an- 3| yl 6este][ (Il)S 2R) -
- Benzyl - 2- hy ro - me zpxaz e ony

ani no] - pr opyl }- ca rﬁ'&J 2%0‘{’%5,@'13&’%"%& a(l[]&’ %’S?ﬁ f”ﬁ’f “ur an-

ester: methylammo -benzoxazole-6-sulfonyl)-amino]-propyl)- acetamlde

(1- Benzyl - 2- hydr 0X¥-{3 A(dn%@JBleﬂz\zSJ(a?[)l% 4&1M)tl%uu@n-amlmyhbeﬁﬂyb%gurgﬁ% ?rb@ﬁzoxazol

-6 sul fony!]-am o) progyl)s SR hANLLS Achdnigsaiydre- T ur ol 2 3- bl Turan-3-y

(1- Benzyl - 2- hydr oN/33K2- Asurmjbeplzoxazolﬁétswﬁqnahalwbutbleﬂmm]abmrv@yle’l-hxﬂrMny| ) - ami no
1- propyl)- carbampfop?};lmrb@wahefﬁ;%eﬁzuﬁama—B yl ester; (I

- Benzyl - 2- hydr %xy£ (fz\"ﬁ’%’yli’ &Wnﬁ@? tqsé’B %1%0 {_gén%fﬂl)td%%l_)-am noj -

propyl) -car barhi
N- (1- Benzyl - 2- hydrpmpyl)?}(Frcs'mt&,@*ldm(eﬂtymmﬂyaﬁvmlbﬁnzoxazol e- 6-sul fonyl)-am

no] - 30 propyl) - 3nyd pmr?g mb&a&o]@emamy -Qsobutyl-ammol 1-benzyl-2-hydroxy-

?Oﬁ;n |r1§) EI;I—m( lnoi)egf I- 2(9 %$6%ﬁ%#§é g’g}go a%%% benzoxazol e-6- sul
N- (1- Benzyl - 2- hydr(%rk@ Asmpb-bQEQK%?Pb(@HifemMYalmnr%ylmﬂwbmm] Ebezgkd-f onyl ) - ani
no] - propyl)- 220(21h§dr6k}‘3§rbﬁ%} c@b@ﬂ@wa h@ﬁﬁ)d?dl‘ﬁﬂf{ 3Jfuran-3-yl ester;

l[.l'?y|( ( 3SLIZf gﬁosl ? E(Fﬁh[xxazo % ear b?f""&pog %IIW)')? gg?"@?lrfﬁig(’%bgt gln)zy: sg?

hydr oxy- 3- [i sobutyapyp2- (ﬁétmyp%nhmmmiw@zbmmsu@ul fonyl) -amno] -
N-(3-[(2-Amino-benzoxazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-hydroxy-
propyl)-2-(2-amino-thiazol-4-yl)-acetamide;

25  (3-[(2-Amino-benzoxazole-6-sulfonyl)-pyridin-2-ylmethyl-amino]-1-benzyl-2-
hydroxy-propyl)-carbamic acid pyridin-3-ylmethyl ester;
(3-[(2-Amino-benzoxazole-6-sulfonyl)-pyridin-2-ylmethyl-amino]-1-benzyl-2-
hydroxy-propyl)-carbamic acid thiazol-5-ylmethyl ester;
N-(3-{(2-Amino-benzoxazole-6-sulfonyl)-pyridin-2-ylmethyl-amino]-1-benzyl-2-

30  hydroxy-propyl)-2-(2,6-dimethyl-phenoxy)-acetamide;
N-(3-[(2-Amino-benzoxazole-6-sulfonyl)-pyridin-2-ylmethyl-amino]-1-benzyl-2-
hydroxy-propyl)-3-hydroxy-2-methyl-benzamide;
(3-[(2-Amino-benzoxazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-hydroxy-propyl)-
carbamic acid 2,3-dihydro-{1,4]dioxino[2,3-b]pyridin-3-ylmethyl ester;

35  (3-[(2-Amino-benzoxazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-hydroxy-propyl)-
carbamic acid 2,3-dihydro-[1,4]dioxino[2,3-b]pyridin-2-ylmethyl ester;
N-(3-[(2-Amino-benzoxazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-hydroxy-
propyl)-2-(3,4-diamino-2,6-dimethyl-phenoxy)-acetamide;



propyl)-2-(3,5-dichl oro-pyridin-4-yl oxy)-acetam de; WO 2005/ 030739

PCT/ EP2004/ 052382 - 42

(1- Benzyl - 2- hydr oxy- 3-[ i sobut yl - (2- met hyl am no- benzoxazol e- 6- sul f onyl ) - am no
]- propyl)-carbam c acid hexahydro-1, 7-di oxa- 4-aza-i nden-3-yl ester;

5- Met hyl - 1 S¥REAPEPWTH. car boxyl i ¢ aci d (1-benzyl - 2- hydroxfc§/ POABIPIA - ( 2-

nmet hyl am no- benzoxazol e- 6- sul fonyl ) -am no] - propyl ) - am de;
(1-Benzy|-2-hydroxy-3-[[2-(2-hydroxy-ethy|anino)-benzooxazole 6- sul fonyl ] -

i sobutyl -am no] - propyl )-carbam ¢ aci d hexahydro-furo[2, 3-b]furan-3-yl ester;
N ( 1- Benzyl - 2- hydr oxy- 3-[ i sobut yl - ( 2- net hyl ahi no- benzoxazole-6-su|fony|)-am
noj - propyl) 2-(2,6-dimethyl-4-nitro- phen06y) acetam

2-(4- Ani no- 2, 6- di MEEhii2-AgHasbsnggxarele-p-spifgny 1'S°§“‘BIK7%IP’8QL71'§QT[ZVB%B¥&’W:(2 10
met hyl am no- benzoWl)a—-@Mh&mﬂym-bmmnqammplyt)))-aaamhﬂaj de; (3

-[ (2- Ami no- benzoxa}@g §? %Qa):olé %%%néi) ﬁiﬂ]&? ﬂng}] -1-benz 12hydroxy

- beny] - 2- hydr oxy- pr car amc aci di OX&- 4-azaci nden- 3- yl
ester: propy - -(2 6-dimethyl-phenoxy)-4- hydroxy-butyrarm e;

N ( 3- [ (2- Am no-sherezmstgiointdbo[2} Hi]thiugbl-5icabbiliclacid (3-{(@]amiindeenzydazale-by dr oxy-
propyl ) - 4- br ono- 2- i
N-(3-[(2- Am no- benz 3@?0? eﬁ{g?m ?gl b%%ylzh%dmxylpr?r#)mf- 1- benz h droxy-

propyl ) - 2- (4- cyand\- (IZB@ZMH'%N%%Y'%H%B‘W? Hethtlamingdenzoxazole-6-su ¥f°“yl) amino-
N- (13- [ (2- Am no- bemzepyzicbremb-2smiéthydibghzamidepbut y] - am no] - 1- benzyl - 2- hydr oxy-

ropyl)-2-(2-amn 6

?3 I[O{Z) Ani §10 benzgii&zol?rgfng%%% %ZE% mlfghﬁ)_ ?%Bﬁbﬁ )é?‘) ? C‘iq#ﬁéh qufm)iy B‘°R§1§/| -2 20
hydr oxy- pr opyl Y0 c £rhamicacid SHimpdazd Mﬁ‘tﬁﬂ’ﬁ'h‘l‘s 652, 3 b]furan 3-y] ester;

N (3-[ (2- Am no- ber(Z-(@()Qa(XJﬁine-bSanizbmFWiu)fon)spboﬁuw}-amuriol]l-d}beﬂzyﬂ)-eﬁwﬁioxf&phpym-oxy-

propyl)-2-(4, 6-di fzaibmalc&ewz'h gin Yléimo% Jhm Aledidl. de

N- (3-[ (2- Am no- benzoxazol e- 6-"su -1sobh am nd] - benzyl - 2- hydr oxy-
propyl ) - 2- (2- am nd¥{hiC %‘fﬁq““%b%79xaé@%‘§éﬁli% -1 ‘“y] amino]-1-benzyl-2-hydroxy-
(3-[ (2- Am no- benz grawt)l 2@eant ndrhainy2)6- gimethgli phedbxy )-aetamide; am noj - 1- benzyl -

hydr oxy- propyl )« C -

(3-[(2- Am no- b%s;]zﬁxazg}fygzggggrfggsﬁwgz Yré&ﬁ}lgybﬁ&fdﬁ{ Lhy] ?noﬁyl z;";r:)genzyl
hydr oxy- pr opy! ) - c e eR-PfopHi-atse Em?bfh%atf ic grlq hgxahydro-furo[2,3-

N (3-[ (2- Am no- bengestazol e- 6- sul fonyl ) - pyr| di n- 2-yl net hyI am no] - 1- benzyl -

?l\)l?( gy([jE gXme:]gp%la)gz[xz(é%!S?lg%eg%ﬁ orr(ff/glﬂl r gl n- 21%9?1:%?41 ben{yz]ir%{ K Oxﬁpmg#%yl -2-
hydr oxy- pr opyl ) - 3-R aﬁnmldz? Fer %‘% oxy)- ethy ester
(13- (2- Ami no- @®nz dx-&Beotyd2 6rydroky- Mybt)u-tyl-ﬁ}[meﬂy;}l—(a-pym]dsr&} dykethyl)-aBinb}ydr oxy- pr op
yl)- benzoxazole-6-sulfonyl)-amino)-propyl]-carbamic acid hexahydro-furo[2,3-b}furan-3-
yl ester;
(1-Benzyl-2-hydroxy-3-[isobutyl-(2-methylamino-benzoxazole-6-sulfonyl)-amino}-
propyl)-carbamic acid hexahydro-1,7-dioxa-4-aza-inden-3-yl ester;

25  (1-Benzyl-2-hydroxy-3-[isobutyl-(2-methylamino-benzoxazole-6-sulfonyl)-amino]-
propyl)-carbamic acid hexahydro-1,7-dioxa-4-aza-inden-3-yl ester;
N-(3-[(2-Amino-benzoxazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-hydroxy-
propyl)-2-(3,5-dimethyl-pyridin-4-yloxy)-acetamide;
(3-[(2-Amino-benzoxazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-hydroxy-propyl)-

30 carbamic acid 3-oxo-tetrahydro-pyrrolo[1,2-c]oxazol-7-yl ester;
(1-Benzyl-2-hydroxy-3-(isobutyl-[2-(4-methyl-piperazin- 1-yl)-benzoxazole-6-
sulfonyl]-amino)-propyl)-carbamic acid thiazol-5-ylmethy! ester;
(1-Benzyl-3-[(2-dimethylamino-benzoxazole-6-sulfonyl)-isobutyl-amino]-2-hydroxy-
propyl)-carbamic acid hexahydro-furo[2,3-b}furan-3-yl ester;

35  (6-({2-Hydroxy-4-phenyl-3-(thiazol-5-ylmethoxycarbonylamino)-butyl}-isobutyl-
sulfamoyl)-benzoxazol-2-yl)-carbamic acid methyl ester;
[1-Benzyl-2-hydroxy-3-(isobutyl-(2-[(5-oxo-pyrrolidine-2-carbonyl)-amino]-
benzoxazole-6-sulfonyl)-amino)-propyl]-carbamic acid thiazol-5-ylmethyl ester;



carbam c acid 2, 3-di hydro-[ 1, 4] di oxi no[ 2, 3-b] pyri di n-3-yhnet hyl ester; 35
(3-[(2- Am no- benzoxazol e- 6-sul fonyl ) -i sobutyl -am no] - 1- benzyl - 2- hydr oxy- pr op
yl)- carbam c acid 2, 3-di hydro-[1, 4] di oxi no[ 2, 3- b]pyridin-2-y|nethy| ester;
N (3-[(2- Ami no- benzoxazole 6- sul fonyl ) -i sobutyl -am no] - 1- benzyl - 2- hydr oxy-
propyl ) - 2- %P 0HPAMOno- 2, 6- di met hyl - phenoxy) - acet ami de; PABEPHI49836739

PCT/ EP2004/ 052382 - 43

N- (3-[ (2- Am no- benzoxazol e- 6-sul fonyl ) -i sobutyl -am no] - 1- benzyl - 2- hydr oxy-
propyl)-2-(4, 6-dimethyl-1 H benzoi m dazol - 5-yl oxy) - acet am de;

N (3-[ (2- Am no- benzoxazol e- 6-sul fonyl )-isob I-anino] 1- benzyl - 2- hydr oxy-

propyl)-2-(2, 6-di met hyl - phenoxy) - 4- hydr oxy- but yram de; 5
6- Met hyl - i m dazo[ 21-Betwyl-Ai(@z6furans-cashonyX-giing]-beszexazole-6-sulfonyl)-isobutyl-amino)-

(3-[(2- am no- benzoxwasy g?bfy]] -carbamic acid thiazol-5-ylmethyl ester;

Rt S Y A b RER oSN B BB B oot 1)
no] - propyl) -4- br(hqmzogaqqmqulfoméhgtamphgopyl] -carbamic acid thiazol-5-ylmethyl ester;

(3-[(2- Am no- bsnzqmaé zfnyaﬂék; gmmwmmp yﬁdmeaztbaﬂﬁﬂnylb =AY WendxAXBRIGXY - Pr Op
yl)- 10 carbam c acff nog p h Xmlc Xhl oZtS ylim th ester,

(3-[(2- Am no- benzdXaZe a"% ﬁ)lr(fg YQ |sc§16ut ?z enzyl - 2- hydr oxy- prop
yl)- carbani ¢ aci d39CHminesbgrrertrple-G-sulfamd)- Bmlm 1- ‘Eg%yé'ﬁ'hydroxy-wopyl)

N (3- |[§22Azn4no bemmbm&mbhﬂmi 5-ylrx$sﬂf}'|11§§1/dr' am tno] 1- benzyl - 2- hydr oxy-
ro am n ox cet a

l[Ol Iggnzyl 2- hydrogrﬁ% gc?ﬁ}u@ Ogmf ?15%2’ o1 legﬁulf?ngjg 'SObu 5 am noj
- benzoxazol e- @-suiln‘f“m) H)ydmwmtppy P Wﬂc%‘éﬂbﬁqﬁ tlay1 ester,

hexahydro-furo[ 2, 31 lﬂeﬁb}ﬂ-@ &oxyB ﬁ&tu‘%ﬂ-,(z- i erazm 1 y]-benzoxazole -6-sulfonyl)-amino]-

{3-[(2- Am no- benzooxa am no] - 1- benzy] 2- hydroxy pro
pyl }- carbam c aci d0 gmacam tﬁa%g])s ]me )ﬁe%eyl oxy)-eth ester

[ 1- Benzyl - 2- hydroxyﬁgnmlgdvéﬂoyfﬂ[@t{\lﬁéﬂrmpﬁe@ by PWPW 16-5}d]f079’t1)|1‘5}’lﬂ)10]am noj -
benzoxazol e- 6-sul f l))ca@ainnca);rdpmmyls]yhﬁan}bam@ acid

hexahydr o-furo @@% )

(1-Benzyl - 2- hygro y- |so §rox¥!§ g&% ]ﬁz 2 meﬂgl ooilglznoll él eéhyl) n?m?']yl) am no
]- propyl)-car bamaéetb)émﬂlohb%ﬁﬁ’sﬂmle'ﬁfﬁuVOTHI)@%HH@-PMDIW‘@S@I thigzol-gr

(1- Benzyl - 2- hydr oxyméhjliestedput y| - (2- met hyl ani no- benzoxazol e- 6- sul fonyl) arri no

L (BT o s PSR o A R A0 .

propyl ) - 2- (3, 5-di mmptcaﬁbymmcﬁcmmam 'émetb)déit%n de;

(3-[ (2- Ami no- bNz q3a@oABm6-berMok@B16L6- sul BRN) syt EINRR)] - IbehBM23Hydrdx P p@dpAYY - Pr Op

yl) carbamic acid oxazol-5-ylmethyl ester;
[1-Benzyl-2-hydroxy-3-(isobutyl-(2-[(pyridine-4-carbonyl)-amino]-benzoxazole-6-
sulfonyl)-amino)-propyl]-carbamic acid thiazo!l-5-ylmethy! ester;
[1-Benzyl-2-hydroxy-3-(isobutyl-(2-[methyl-(pyridine-2-carbonyl)-amino]-

25  benzoxazole-6-sulfonyl)-amino)-propyl]-carbamic acid thiazol-5-ylmethyl ester;
[1-Benzyl-2-hydroxy-3-(isobutyl- {2-[methyl-(1 -methyl-piperidine-3-carbonyl)-amino}-
benzooxazole-6-sulfonyl}-amino)-propyl]-carbamic acid thiazol-5-ylmethyl ester;
[1-Benzyl-2-hydroxy-3-(isobutyl- {2-[methyl-(1-methyl-piperidine-4-carbonyl)-amino]-
benzooxazole-6-sulfonyl}-amino)-propyl]-carbamic acid thiazol-5-ylmethyl ester;

30  [1-Benzyl-3-((2-[(2-chloro-pyridine-4-carbonyl)-methyl-amino]-benzoxazole-6-
sulfonyl)-isobutyl-amino)-2-hydroxy-propyl]-carbamic acid thiazol-5-ylmethyl ester;
[1-Benzyl-2-hydroxy-3-(isobutyl- {2-[methyl-(1-methyl-pyrrolidine-2-carbonyl)-
amino]-benzooxazole-6-sulfonyl}-amino)-propyl]-carbamic acid thiazol-5-ylmethyl
ester;

35  N-(3-[(2-Amino-benzoxazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-hydroxy-
propyl)-3-hydroxy-2-methyl-4-nitro-benzamide;
4-Amino-N-(3-[(2-amino-benzoxazole-6-sulfonyl)-isobutyl-amino]-1-benzyl-2-
hydroxy-propyl)-3-hydroxy-2-methyl-benzamide;



30 carbam c acid 3-oxo-tetrahydro-pyrrol o[ 1, 2-c] oxazol -7-yl ester;

(1- Benzyl - 2- hydr oxy- 3- (i sobutyl -[ 2- (4- net hyl - pi perazi n-1-yl)-benzoxazol e- 6-
sul f onyl ] am no) - propyl )-carbam c acid thiazol-5-ylnethyl ester; (1

- Benzyl - 3-[ ( 2- di net hyl am no- benzoxazol e- 6-sul fonyl ) -i sobutyl - am n%] - 2- hydr ox
y- propyl) W8 %aci d hexahydr o-f urof 2, 3- b] f ur an- 3- yPCEEPEP/093512

(6- ([ 2- Hydr oxy- 4- phenyl - 3- (t hi azol - 5-yl met hoxycar bonyl am no) - butyl ] -i sobut yl
- sul fanoyl ) - benzoxazol -2-yl) -carbami c acid nethyl ester;

[ 1- Benzyl - 2- hydr oxy- 3- (i sobut yl - (2- [ (5- oxo- pyrrolidi ne-2-carbonyl)-am no] -
benzoxazol e- 6- sul fonyl )-am no)-propyl]-carb c acid thiazol-5-yl net hyl
ester; WD 2005/030739 PCT/ EP2004/ 052382 -44

- Benzyl 3- ((2- [ ( f drMgthyd-bergoneneler6-casbaxplii acuie@z{@xaalzm éergogq;pliewifynxl)sobut yl - ai
ni no) - 2-hydr oxy- b Ldmlﬁﬂrlbﬁdﬁl?ﬂ zanydfbx ropgplamidey | Met hyl ester;

- Ben7yl - 2- hydr oxy [ [ 4-ca no]
benzoxazol e- 6- suI 5}" ? Oﬁ Z]QIOX&Q i cfr%’tgn%gcﬁpl(gﬁgm HQ) e‘?ﬁné%xg% 3?%8*1“'}% hy
ester; 5 [1 1sobuty amino]-1 enzyl 2 ydroxy-propyl)-amide;

- Benzyl - 2- hydr QXY(IgE)QJ&ﬂb&b&ﬂzoia&ol[%(ﬁbﬁrfbr@'l)lfiﬁybatyﬁahihepyib)n@'fmhy«ﬁbxﬁﬂaﬁﬂ)(aZO| e-

6- sul fonyl)-aTning r I d thiazol -5-yl nethyl ester
(3 [ (2- Al nino- ben‘i oxa and miargh ?E’mﬂf &er obut%/j -am no] -

1- ben7y] - 2- hydr oxyr ?JWGWO}SOU’GH‘FM@ @@ma@l@w ragceptgblg addition saltpibensgll. ester;
(1
- Benzyl - 3- ([ 2- (2 cthﬁ@ema)pke@émmmmlsuIramm)ﬁvgfa@wmbao@osmﬁmw)lm arfyobut y

l_ |-3 o ﬁgy?mz " ﬁi, d; %égﬁﬁ:ﬁ)@ %’icc) %ta@i: or £ro%nﬂg%érpolf ao%?ame% b\§|usm§é Q Xomf)ao%;n? of (1
-yl - benzoxazol e- GfthﬁMS)mtamﬁeﬁ@]e, W}W@pwt)’ compavadtiogniulg (@) nd iV Brojeaseet hy|
ester; (1 -Ben7yl idibiees PFrmatal(DsROpreyred(ad dBicBddiifl kHepresent invention.

-yl - ben?oxazol e- 6-sul fonyl )-am no] - propyl)-carbamc aci d thi azol - 5-yl rret hyl
?)S/][ eret b)]/-IS) ( ; i Egnﬂe fo%low};l% Mplg’s irelz r%gat% oy ilusﬁrztegl‘?e }Jrégg ven on Je e())(zlmlilp es

acet yl wni no) - Bén7@5@@2@5?@66&3&%@8@&?Jrafﬁntma@pd He 6P e eensisiared @s Bitiag the

t hi azol - 5- ylmet hyéopesf @E invéntion.

- Benzyl - 3-[ (2- di et [gyl ani no- benzoxavol e- 6-sul fonyl ) -i sobut yl - ani nol - 2- hydr ox
y- propyl)-car bam]/I d t hi azol -5-yl met hyl ester; 20

(3-[(2-Aniino-ben 5?(3? Pe-6- sul fonyl) -i sobutyl -am nol -1

- benzyl - 2- hydr oxy Epgreglg Il jllusgatessherprepasation oba benaoxasely pytfongspide egrmpaund
[1-Ben7.yl-2- mbdrWrdsng(tbsmu&emhm(am{eég@mmgitorrmac&; bpféxét)n a@hlmﬂyhtﬂ@ﬁé@xa7 0

Benzyt -2 yir bxy B iR a%ﬁi’idﬂniﬁ qa o‘%"?“%ls?%aﬂ@e‘@%w Phol " 25
benzoxa7ol e- 6- sul PWRVP?QI%QW)“J%WS%&)W ) amlée profeasetishibisass usiigyal net hy|

ester; benzoxazole sulfonamide compound according to the invention.

25  Example 1: Preparation of a benzoxazole sulfonamide compound

A benzoxazole sulfonamide represented by compound c-6 in the below provided
Scheme C, can be prepared as follows.

The intermediate c-2 was prepared by adding 2-mercaptobenzoxazole (c-1 which is

30  equal to compound of formula (1) above) (1200 g; 7.94 mol) to 8500 ml ethylacetate in
a 20 L flask. Then 1420 g (10.29 mol) potassium carbonate was added at rt.
iodomethane (1243 g; 8.76 mol) was added dropwise to this reaction mixture
maintaining the internal temperature below 40°C. This mixture was stirred for 24 hours
while the internal temperature decreased to 20°C. The reaction mixture was then

35  treated with 4000 ml water and 138 g NH4OH at rt for about 20 minutes. The organic
layer was separated and filtered. The aqueous phase was extracted with 1200 ml
ethylacetate. The organic layers were collected and washed with 1500 m1 water. The
organic phase was evaporated under reduced pressure until a final volume of about
2000ml. Magnesium sulphate was added and the mixture was filtered. The filtrate was



[1 -Ben7yl -2-hydroxy-3-(isobutyl- (2-[methyl-(l

- et hyl - pi peri di ne- 3-car bonyl ) - aTni no] -

ben7, ooxazol e- 6-sul fonyl | -am no) - propyl | -ca.rbam ¢ acid thia7ol -5-yl net hyl
ester;

[1-Ben7yl - XO3PE¥HRVA3- (i sobut yl - (2-[ met hyl - (1 - nct hyl - pi RETEPHEYS2883r bonyl ) - a
m no] - benzooxazol e-6-sul fonyl) -am no)-propyll-carbamc acid

t hi azol -5-yl met hyl ester; 30

fl-Ben7yl-3-((2-[(2-chloro- pyr i di ne-4-carbonyl ) -net hyl - am nol - benzoxa7, ol e-6
- sul fonyl)-isobutyl-am no) 2- hydr oxy- propyl’|-carbanmi c acid

t hi azol - 5-yl net hyl ester;

- Ben7yl - 2- hydr oxye'S@P(’ia?Gb‘B@? Fed{‘%edfm%?ylel(jingr}%ﬁﬁ/?f‘B?F’F"GPF‘H?tﬁé 22(9%%ry6"641yl ) -
am no] -benzooxa7oHELGpatilyf986\%h) - am no)-propyll - carbarnic acid

t hi azol -5-ylmethyl ester; 35 N(3 -[(2 - Armmo- benzoxazol e- 6-sul fonyl) -

| sobutyl -am no b FdBALEIQRS %23, chlorosulf 890 g; 33.3 mol) was stirred
propyl) - 3- hydroxyhk&rdelqﬁ fe¥ r?ﬁjl Jilgténza‘rzl-omsé1 onic acid (3890 g; mol) was stirre

4- Ani i no- N- { 3- P( 21 mv@g%?{awatm@a@ s 1PBheI 30 mebwesAddshpartigniisehen7, yi -

- hydr oxy- pr opyl ) ndirdmisin@thg iidermattdiyperdnea below 60RE byt bdding). 7/8fr complete

CoT EP2004 052382 4 figenioritibine }ilfag%n%@émoﬂ AR LoRlight at 85°C. The

(3-[(2-am no- benzoxazo o
i sobut yl - ani no] - | heasiag yies rgmweﬁwth@ﬁw ixe Was cooled down until 65°C. SOCL, was
4- Met hyl - benzol[ 1, 3jidbd draphvésewhilamaiaitinga eunirdlled release of gases by good stirring. This

3- 2- | | T L
E beLgyI a? R; d ng;gg%% @uﬁe‘d (ﬁvgﬁgh) at 65°C° lEH’HS ¥éacf'?cm rﬂ&luré was added to a well stirred

(3-[(2- Ani no- benz&é’&i’@loé @%ﬁﬂ@dwmd irs @ kel whilemainzined the femperaire el x y - pr op
yl)- carbam c aci 9°C.Hihaoaganiblayknedshiydlateis T aquedus plage shieexnaciedwith EOA0BTs and
phar maceuti cal 'y ?cg)c?f?é é’o%b%meﬂ% lahic® %t\&sﬁe'a%ﬁ‘uofs (W&iﬁ:ot(ﬁﬁ) 5 8% Sktter).

i nvention also reldtes to ot edse i nh or any

phar maceut i cal | y Zetadsrtippdo g‘ch‘stw%?r ?YF{)WW@ th tg?rg@fe 3"88’951}%&“7 ANy a
conpound of f dénuladdedSThiamixture easelicd fee,1 hmtneﬁmem the Ipbashs werseparatbdoThefapgamicl a
(6) and HV prot e%%z@rwésflﬁ'e@?vﬁt%ﬁzé& (E‘Brk ﬁen(f%lrat?c{new% gBﬁ{n?eﬁiTacﬁatQ%%b bed in

the present |nvent|on & ow ng ex | es, are mean [ustrate the
present inventi on ottt eeld dve FLC PB"%%A’bﬁ“\élé’é‘Fﬂ‘édhecRSe@R"é‘ﬁ’bP ognppynd c-6.

I nvention and are not to be considered as limting the scope of the

I nventi on. Exanpl &sermiedtiaryetewds prépated by adactingtime 2@ Leflask BG95 grof dftermedistazaxazol e

sul fonam de CogPORsk: FlaGHAL, Fl%htz%d ﬁoﬂr@aﬁatmﬂ 63%% @gg%ﬂgwwad‘dga mul a

(6) by reacting a su ylchl or nt er ne responding to
formula (5). Exanpfieom tefperature, hegepchopmixiue was hegted and gregrovernig b at an
2- am no- benzoxazolireersallténgrezatarel ef @ 6L éalsexqessmfhmbmylamuslwngranovbmszf@omzol e

sul f onami de Comoﬂﬂglb#%%{lﬂﬂl%nta? 8590€ ThBY $ 0 heRbhe vk alFAMRY the SolvEERAE AL T ON

of a benzoxazole sulfo
removed by an azeotropic (}J stﬁilatlon at 90 °C. The azeotropic distillation with hexane

25  was repeated 3 times. The remaining product in the 20 L flask was crystallised during
cooling overnight upon rt. The solid white crude was solved by adding 3 L EtOAc and
heated to 65°C. After complete dissolution of the white crude, 1.5 L EtOAc¢ was
distilled. The remained solution comprising intermediate c-5 was stirred at an internal

temperature of 65°C and was used in situ for the synthesis of compound c-6.
30

For preparing compound c¢-6 the solution of intermediate c-5 was stirred at >65°C and
triethylamine (1400 g) was added. Then the reaction mixture was cooled to 50°C and
the EtOAc solution of intermediate c-3 was added in 3 hours while maintaining the
reaction-temperature at 40°C - 50°C by cooling with water. TLC showed no starting

35 material after 30 min. but the reaction was stirred overnight while the internal
temperature decreased to 20°. The mixture was heated to 45°C and washed with 5 L
water, with 4.2 L water plus 800 g 30% HCI and with 4.5 L water plus 250 g NaHCO;.
The organic layer was separated and crystallised by stirring overnight while the



A benzoxazol e sul fonam de represented by conpound c-6 in the bel ow provi ded
Schene C, can be prepared as follows. The internediate c-2 was prepared by
addi ng 2- mer capt obenzoxazole (c-1 which is 30 equal to conmpound of formula
(1) above) (1200 g; 7.94 nol) to 8500 m ethylacetate in a 20 L flask. Then
1420 g (10.WQ218P307Hot assi um carbonate was added at rt. PCTE&WePRARe (1243
g; 8.76 nol) was added dropwi se to this reaction mxture naintaining the
internal tenperature below 40C. This mxture was stirred for 24 hours while
the internal tenperature decreased to 20C. The reaction m xture was then 35
treated with 4000 ml water and 138 g NH4OH at’rt for about 20 ninutes. The
organic |layer was separated and filtered, The agueous phase was extracted
with 1200 m et hyrapestaredecrqased 19204 n Adter Bythercoglingdo 8] t T the selittvagashed

w th 1500 m wat erfiltefddend afidibn the vatimsvaes 467G pielddig385ig dtonipptbs Ul (Faressur e
until a final vol : mL. Magnesi um sul phate was added and the
m xture was fil tetﬁ%@’%ﬁ?@#‘h?@mms WO 20051030739 PCT/ EP2004/ 052382 - 46
evapor at ed under reduced pressure yielding 1288 g of the internediate c-2
(98 %yield / HPLC purity 99.6 %. In order to prepare internediate c-3,

chl orosul fonic acid (3890 g; 33.3 nol) was stirred 5 under nitrogen. Then
internediate c-2 (1288 g; 7.80 nol) was added portionw se naintaining the
internal tenperature bel ow 60C by external cooling. After conplete addition
of internediate b-2 the reaction mxture was stirred overni ght at 85C. The
heati ng was renoved and the reaction m xture was cool ed down until 65C
SOC12 was added dropwi se while maintaining a controlled rel ease of gases by
good stirring. This 10 mi xture was stirred overnight at 65C. This reaction
m xture was added to a well stirred mxture of EtQAc (6.9 kg) and ice
(9.2kg) while maintained the tenperature below OC. The organic |ayer was

i sol ated. The aqueous phase was extracted with EtOAc (3.1 kg). The conbi ned
organi c | ayer was washed with 7.5 % NaTC03 (210 g/2.8 L water). Because the
pH of this water |layer was still 1, therefore another 125 g NaHC03 was 15
added. This m xture was stirred for 1 hour, then the phases were separated.
The organic layer was dried with Na2CO8 (2.5 kg). After filtration 1935 g
of internediate c-3 was obtained (yield 94% HPLC purity 94% and used in
the preparation of conpound c-6. Intermediate c-5 was prepared by reacting
ina 20 L flask 1595 g of internmediate c-4 20 under inert conditions with
2400 g isopropanol. Then 6198 g isobutyl am ne was added at room tenperature.
The reaction m xture was heated and stirred overnight at an internal
tenperature of 65 C. The excess of isobutylam ne was renoved as far as

possi ble by distillation at 85C . Then 3 L hexane was added and the sol vents
wer e



removed by an azeotropic distillation at 90 C. The azeotropic distillation

wi th hexane 25 was repeated 3 tinmes. The remai ning product in the 20 L fl ask

was crystallised during cooling overnight upon rt. The solid white crude

was solved by adding 3 L EtOQAc and heated to 65C. After conplete

di ssol uti oW®I0¥#8738hite crude, 1.5 L Et OAc was di sti | PEHEPZREIRERai ned

solution conprising internediate c-5 was stirred at an internal tenperature

of 65C and was used in situ for the synthesis of compound c-6. 30 For

preparing conpound c-6 the solution of interypediate c-5 was stirred at >65C

and triethylamne (1400 g) was added. Then™"t’he reaction m xture was cool ed

to 50C and the EtQAc solution of internediate c-3 was added in 3 hours

whi | e nmai nt ai ni ng SP’r‘Féne?eactl on-tenperature at 40C - 50C by cooling with

wat er. TLC showed no sta g 35 material aft#er 80 mn. but the reaction was
internal tenpe re>n‘§c'rleased to 20. The

stirred overnight while

m xture was heated to 45Cand washed with 5 water, with 4.2 L water plus
800 g 30% HC and %N L water plus 250 g HGB. The organic |ayer was
s by Qtl rring overnigh whojemat he WO 2005/ 030739

PCT/ EP2004/ 052382 - 47 cenper at
OC - 5C, the solid was filhblréd and dried i R vacuunoven at 40C,
yi el ding 2585 g of conmpoundes-1 (76 % vyi el PE-ptmé ty 98.2% . WO
20051030739 PCT/ EP2004#052382 -48 Schene C cPU1l K2COEtOAc S-Me 1.
Cl SOBH 2.50012 3. NaHCOg~Et OAS BocNH CH c- S E)ganpélgbﬁ Preparation of a
2- am no- benzoxazol e sul f de (conpound d-5) L exanple illustrates
the preparation of a 2 0 benzoxazol e sul fon m3d'éaHC°ﬂrE&A%ase i nhi bitor,
represented as d-5 in flhe kel ow provided Sc

BocNH NH \>——S Me

separated and cry
decreased to 20C. After further cooling to

OH

c-5 c-3
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Example 2: Preparation of a 2-amino-benzoxazole sulfonamide (compound d-5)

5  This example illustrates the preparation of a 2-amino benzoxazole sulfonamide
protease inhibitor, represented as d-5 in the below provided Scheme D.

For preparing this protease inhibitor intermediate d-1 was charged into a 10 L sealed
reactor and heated until 105°C. The pressure rose up to 2.2 bar. Then NH3-gas (319
10  gram; 18.7 mol NH;-gas) was added until a pressure of 7.5 — 8 bar was achieved. This
reaction mixture was stirred for 15 hours at an internal temperature of 105°C - 110°C.
Then the reaction mixture was cooled to an internal temperature of 35°C and the
pressure was released carefully. The reaction mixture was collected in a 10 L drum,
This procedure was repeated 3 times to end up with 3 different batches (batch 1,2 and
15 3). The purity on HPLC was about 75% for the 3 different batches. The 3 different
batches were collected, pooled and evaporated on a Biichi apparatus to end up with a
final volume of about 6 L iso-propanol. This residue was stirred and heated at 75 °C.
Water (4.5 L) was added and the slurry was stirred for 30 min at 75 °C. Then the



For preparing this protease inhibitor internmediate d-1 was charged into a 10
L sealed reactor and heated until 105C. The pressure rose up to 2.2 bar.
Then N43-gas (319 10 gram 18.7 nol NTT3-gas) was added until a pressure of
7.5 - 8 bar was achieved. This reaction mxture was stirred for 15 hours at
an internalWVeéWwpeidiure of 105C - 110C. Then the react iPEAERRYH13%E82as
cooled to an internal tenperature of 35C and the pressure was rel eased
carefully. The reaction mxture was collected in a 10 L drum This
procedure was repeated 3 tines to end up with 3 different batches (batch 1,2
and 15 3). The purity on NPLC was about 75%%br the 3 different batches. The
3 different batches were collected, pooled and evaporated on a 13 chi
apparatus to end usatidewesaemgved and themixire Bes #ised ovenight at 8. Pheopretien mixtuse s
rlesi due was f_“ ”S\ﬂ?smrgg@ﬁ(_l ®akhad v;ﬁﬁdé@r_r}l%ﬁp@%anbﬂ-’rﬁ% dl}t@&as;\%&gbacforawd dhyre
slurry was stirred_ for mn a - n ; 0

PCTI EP2004/ 052382 A% REA av5™ k) Ty h 30 b (B SR HPEC ity 97,0456) of
overni ght at rt. Thiermedigied-dn nmixture was filtered and washed with 400 ni

i so-propanol . The product was dried for two days in the vacuumoven at 50 C

ts Obyi el d t1|514 grS «'ims&%a%mify,ei_m g}ﬁLQiﬂa&ﬂ'egw;%,%%t:ﬁdmBm;a&gﬁeétaéa:dd-2- 5

ubsequent |y, ram i e d- sti.rred in .

et hyl acet ate and ﬁﬁ%ﬁ?&“ﬁ&ﬂt?f@%@%ﬁ""ﬁ" i'g gﬁ"iﬁﬁ‘ ﬂ°8‘fly %‘NZWL%’teadded

sl oWy and a whi t epreqipitatsi wistfermed aadsCOpgasmas wirdsedCitgyadding all petheased. After

gddi Zghall oftthe H@l?i@pﬂpliﬁmrﬂipﬁié@éacﬁon%f&(ﬂﬁ:fiﬁgtﬂrfeiiif@%B méxb%aahfméﬁé]rred for
- ours at.an jinterna e ure of .55C - : en.t he.

precipitate vvagd’if itpgxg;rgtaregﬁ%?"\%—sﬁﬁé‘gi ﬁ‘?nntge %rfﬂgf'%%c‘g?sa@@eﬁldﬂd WFS.*‘BEFP’(E“W

preci pitate was eeipdacapted00 ml.albBhwshprecipifate was exaneratedtdneanBlichi dpparatyyandrtheght i n

the vacuum oven ataRAGvérmight i it viaRim @emmnsbed B3ReNY i B sthrariPl§3 pidlal tyLE8. 58

% of internediate d:3 Jhen internediate d-3 was further reacted with
i nternedi ate d-4, P|’urr11t)’t£?1ge pf"bgfguﬁtgremeg*a? 'T'i et hyl ami ne and di chl oronet hane in
order to obtain d-5, which was further purified by ethanol extraction to
yield d-5 (>851% yThendnternpiate ¢y was {urther reacted Jith\igterpdBregid 7Bthe presence of

PCT/ EP2004/ 052382 trigflylamtie aRd &cKlof¥efBaXdn Order to obtain d-5, which was further purified by

ethanol extraction to yield d-5 (>85 % yield / HPLC purity 97 %).

20



11 BocNH~~~ N'11 OH d-2 NH2 I pOH HCI - EtQAc NH2 d-3 d-4 Et3N - CH2& NH2
d-5 5 Exanple 3: Preparation of a 2-am no-benzoxazol e sul fonam de (conpound
e-5) This exanple illustrates the preparation of a 2-am no benzoxazol e

sul fonam de protease inhibitor, represented as e-5 in the bel ow provided
Schene E. WO 209B/H80739 PCT/ EP2004/ 052382 -51 A suspenB¢HRPPYI5Ai%r nedi at e
a-1 (1000 g; 1.77 nol) in 6000 m isopropanol was heated wuntil conplete
dissolution (Ti 75C). Over a period of 5 mn. nethylamne (4800 g, 40%\ in
H2O 62 nol) was added (Ti after addition 65C). The resulting solution was 5
stirred and heated (Ti 65C) for 1 hour. The90 L reactor flask was opened
and heated while stirring rapidly until nost of excess nethylam ne was
renoved (Ti >70C) SelemeYOC, 7500 m hot water was added while nmaintaining
the internal tenperature > 70C. Then the heating was renoved and the
reaction m xture was cool e 30C overnight. At Ti 66C a bulky precipitate

of internediate e-2 was fq . At the precipitate 10 was filtered. The
precipitate was washed wiff h~20002 ré;—) fiol /water (1/1) and dried,
yi el di ng about 1000 g f ¢iiate 6-2 (90 - 100%vyield; HPLC purity;

96.9% . Subsequently, ensi®n of 16.6kg wet internediate a-2 was
charged into a 150 L 15 reactler. Then 150 kg Et CAc was added and the
suspensi on was stirred while heafing to 78C. The water in the reaction

m xture was renoved by an #&ZAeotropic distillation. The distillation was

st opped when KF of the reaction|m Rdt® showed | ess then 0. 15w w6 wat er.
The reactor contai ned about 480& g of internediate e-2 TIC 1662 after the
azeotropic distillation ( 95% y¥eld). The remai ned cl ear sol ution (48008 20
internediate e-2 in 80L EtOAg) was stirred at 65C and 6.7 L HO /i so- propanol

(5 to 6 Nsolution in isog anol ) nadded over 0.5 hour. The resulting
m xture was further 0 S—NH,
S o}
BocNH N/g
OH ‘\’/
d-2 IpOH.HCI - EtOAc

N
\
(9 EST)£>O>—NHZ
i
HN N o
OH

.XHCI 0
. 2
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d-5

5  Example 3: Preparation of a 2-amino-benzoxazole sulfonamide (compound e-5)

This example illustrates the preparation of a 2-amino benzoxazole sulfonamide
protease inhibitor, represented as e-5 in the below provided Scheme E.



stirred at an internal tenperature of 65C. Another | L HCl/iso-propanol (5
to 6 N solution in isopropanol) was added at 65C. This reaction m xture was
further stirred overnight while the heating was renoved. The reaction

m xture was cooled to 15C 25 then filtered and washed with 5.2 kg Et OAc,

yi el di ng 8.YORYSIOM nedi ate a-3 wet, which was dried HCTEP2HHAISY
nitrogen flow, providing 3.376 kg internediate e-3 (74% vyield; HPLC purity;
98.19% . Then, internediate e-3 was further reacted with internediate e-4, in
the presence of 30 triethylam ne and EtOQAc [h order to obtain e-5 (yield
75% purity 98.8% . WO 2005/ 030739 PCT/ EP20027°052382 -52 Schenme E S-Me BocN
NH Me | pOH. HCl - Et CAc NH-Me a-5 WD 2005/ 030739 PCT/ EP2004/ 052382 CLAI M5 -53
1. A nmethod for preparing a _conmpound of formula (6 | S-E PG-N~N~-1

( | ), R3 0 |
R2 OH R4 5 (6) and? supengion of infes@pdizieer! (L0008 hd” mahién $QI0awliitoprAP#ol wagheated
thereof, charact eninfibébnipleté disdolusian (Ti 76%3)h0etr 8 perlddsof5meim raethylampins M800E,
formila (2), 10 S foobgin mBRHd Fas B4BITPARF MR 64O, TR Blofing'sHRAS] 944 N
conmpound of forrmula (2) | Ait’o a_coQPoun 0 ormula (3),

5  stirred and heated (Ti 65°C) for 1 hour. The 20 L reactor flask was opened and heated
while stirring rapidly until most of excess methylamine was removed (Ti >70°C). At
70°C, 7500 ml hot water was added while maintaining the internal temperature > 70°C.
Then the heating was removed and the reaction mixture was cooled to 30°C overnight.
At Ti 66°C a bulky precipitate of intermediate e-2 was formed. At 30°C the precipitate

10  was filtered. The precipitate was washed with 2000 ml isopropanol/water (1/1) and
dried, yiclding about 1000 g of intermediate e-2 (90 - 100% yield; HPLC purity;
96.9%).

Subsequently, a suspension of 16.6kg wet intermediate e-2 was charged intoa 150 L

15 reactor. Then 150 kg EtOAc was added and the suspension was stirred while heating to
78°C. The water in the reaction mixture was removed by an azeotropic distillation. The
distillation was stopped when KF of the reaction mixture showed less then 0.15w/w%
water. The reactor contained about 4800 g of intermediate e-2 TIC 1662 after the
azeotropic distillation (+ 95% yield). The remained clear solution (+ 4800g

20 intermediate e-2 in 80L EtOAc) was stirred at 65°C and 6.7 L HCl/iso-propanol (5 to 6
N solution in isopropanol) was added over 0.5 hour. The resulting mixture was further
stirred at an internal temperature of 65°C. Another 1 L HCV/iso-propanol (5 to 6 N
solution in isopropanol) was added at 65°C. This reaction mixture was further stirred
overnight while the heating was removed. The reaction mixture was cooled to 15°C

25  then filtered and washed with 5.2 kg EtOAc, yielding 8.5 kg intermediate e-3 wet,
which was dried at rt under a nitrogen flow, providing 3.376 kg intermediate e-3 (74%
yield; HPLC purity; 98.1%).

Then, intermediate e-3 was further reacted with intermediate e-4, in the presence of
30 triethylamine and EtOAc in order to obtain e-5 (yield 75%, purity 98.8%).



O I'l LAl n 15 (3) wherein LCis a |leaving group; and reacting conpound
of formula (3) with a conpound of fornmula (5), R3 PGN "NH 20 R CHR4 (5
wherein PCis a protecting group; R2 is hydrogen or Cl _salkyl; 25 R3 is
C3. 7cycl oal kyl, aryl, Het', Het2, or (Aal kyl optionally substituted with

C3. 7cyc] 0aMWQPO0S/BI0¥3%  Het' , or Het2; wherein each C3. 7cVETERRYPS23%r y| |

Het', and Het2 may be optionally substituted with one or nore groups

sel ected fromoxo, G .6al kyloxy, G 4alkyl, WO 20051030739 PCT/ EP2004/ 052382
-54 Cl1. 6al kyl sul fonyl, am nosul fonyl, am no,.,Cl- bal kyl car bonyl am no,

hydr oxyd 4al kyl, cyano, Cl4al kyl oxycar bonyl”;” ani nocar bonyl, hal ogen or
trifluoronethyl, wherein each am no maybe nono- or disubstitued with

Cl.6al kyl; R4 is sehemeed fromthe group conpri sing hydrogen,

Cl4al kyl oxycar bonyl, 5 carboxyl, am nocarbonyl, nono-

ordi (C 4al kyl ) am nocar bong C3_7cygl ogl kyl, C2. aal kenyl, C2sal kynyl, or Cl
al kyl optionally substitu W m oy_gnye Substituents each

i ndependently sel ected firom aryé Hettp Het2, C3_7cycl oal kyl ,

yhy“dni nocar bonyl, nono- or

di (Cl4al kyl ) am nocar bonyl gy am rfosul fonyl, Cl4al kyl -S(=0),, hydroxy, cyano,
hal ogen and ami no optigrally no- 10 or disubstituted where the substituents
are each independently selectedi{fromC, 4al kyl, aryl, aryl Cl4al kyl,

C3. 7cyel oal kyl , C3acycl oal kyl1Cl4al kyl, Het', Het2, Het'Cl4al kyl and

Het 2Cl4al kyl ; and t is zero, oni Or CHYRH,

N
o S—NH-Me
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15 2. A nmethod according to claiml for preparing a conpound of forrmula (6),
characterized in that said nethod conprises the steps of: alkylating a
conmpound of forrmula (1) /-5H N 20 (1) resulting into a conpound of fornula
(2); 25 S-E wherein Eis a Cl.4alkyl; reacting conpound of fornula (2) with
a sul f onat WEh208YBAT3? resulting in a conpound of for nul BCYBF2004¢52383)
wherein LG is a |leaving group; and WO 2005/ 030739 PCTI EP2004/ 052382 - 55-
coupl i ng compound of forrmula (3) with a conmpound of forrmula (5). R3 PG N' |
-NH R2 OHR4 (5) 5 wherein PGis a protecting group; and wherein R2, R3,
and R4 are as clained in claim1. 3. A nethod according to any one of clains
1 to 2, characterized in that conmpound of 10 forrmula (3) is a conpound of
formula (3"'). O CBAIMS 0 11 1 /)--S-E (3'"'") 15 4. A method according to
any one of clainms 1 to 3, characterized in that conpound of formula (5) is
obt ai ned by ami nat.iAmethod 3 pepariighscompoindi of forgulagelpound of fornula (4), and
the am nation reagent is 142N-Ra, wherein Rg is as clained in any one of
clainms | to 3. R3 0

] O S—E
PG P
| I O N
s R2 OH R4
(6

and salts, stereoisomeric forms, and racemic mixtures thereof, characterized in that said
method starts from a compound of formula (2),

-

)

wherein E is an electrophilic moiety;

10

transforming compound of formula (2) into a compound of formula (3),

0
Il

Ll 0
© )—S—E
N

€))

wherein LG is a leaving group; and

15

reacting compound of formula (3) with a compound of formula (5),
R3

PG.
S

R2 OH R4
(5)

20

wherein
PG is a protecting group;
R; is hydrogen or C,_salkyl;

25 Rj is C;.5cycloalkyl, aryl, Het', Hetz, or C,salkyl optionally substituted with
Cs.icycloalkyl, aryl, Het', or Het?; wherein each Ci.cycloalkyl, aryl, Het!, and Het?
may be optionally substituted with one or more groups selected from oxo, Cisalkyloxy,
C) salkyl,



RB PGN H20 R H NH | OHR4 (5 5. A method according to any one of
clainms 1 to 4, wherein conpound of fornmula (5) is conpound of forrmula (5').
PGN H25 (5 ) W 20051030739 PCTI EP20041052382 6. A conpound havi ng
formula (6) R3 -56 0 11 PGN2y R2 OHR4 5 S-E (6) and salts,

st er eoi sonBOI80YBPHE, and racemic ni xtures thereof, chaPGUEEROPIASESEN t hat
PC, R2, R3, Ra, and E are as defined in any one of clains Ito 5. 7. A
conmpound according to claim6, characterized in that 10 RZ is hydrogen; R3
is aryl C, -4al kyl, arylnethyl, or phenylnmethyl; Ra is unsubstituted Cldal kyl
or G--.6alkyl substituted with one or nore>¥substituents selected from
aryl, Het', Het2, C3-7cycloal kyl and am no optionally nono- or disubstituted
where the substi t Geslkylsalfenyd aminpsd ooyl aminGiGablkylrarbenylamingéydroxpéalsalletl,2. 15

20 8. A conpound g¢me)cliMgybycaBynyd hitdcarbbriyi, Malofert & trifluctbtAdtAA] Wieked®ehch N
t hat amino maybe mono- or disubstitued with C;¢alkyl;
Ry is selected from the group comprising hydrogen, Ci4alkyloxycarbonyl,

5  carboxyl, aminocarbonyl, mono- or di(C;4alkyl)aminocarbonyl, Cs.;cycloalkyl,
C,.salkenyl, C;.galkynyl, or C,4alkyl optionally substituted with one or more
substituents each independently selected from aryl, Het', Het?, Cs 7cycloalkyl,
Ci4alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(C; 4alkyl)aminocarbonyl,
aminosulfonyl, C4alkyl-S(=0), hydroxy, cyano, halogen and amino optionally mono-

10 or disubstituted where the substituents are each independently selected from C, salkyl,
aryl, arylC; qalkyl, Csscycloalkyl, Cs.scycloalkylCaalkyl, Het', Het?, Het'C)4alkyl
and Het*C, 4alkyl; and

t is zero, one or two.

15 2. A method according to claim 1 for preparing a compound of formula (6),
characterized in that said method comprises the steps of:
alkylating a compound of formula (1)

o)
s
N
20 1)

resulting into a compound of formula (2);

Sess

25 2)
wherein E is a Cy¢alkyl;
reacting compound of formula (2) with a sulfonation agent, resulting in a compound of

formula (3);
O
g
LGl 0
° )—S—E
N
30 3)

wherein LG is a leaving group; and



R2 is hydrogen; R3 is phenylnethyl; and Rs is isobutyl. 9. A conmpound
according to any one of clains 6 to 8, characterized in that the conpound
has formula (6"). R3 PG 25 -E 10. A conpound according to any one of clains
6 to 9, characterized in that the conmpound has fornul a §6
2005/ 030739VPeop/p3923904/ 052382 S-CH3 (6,,,) 11. A conpouR T@«E&WW&*& to any
one of clains 6 to 10, characterized in that said 5 conpound is in the form
of a salt selected fromtrifluoroacetate, fumarate, chloroacetate and

nct hanesul fonate. 12. A nethod for prepari ngs a conmpound of forrmula (9),
wherein said nethod conprises the nethods ’éc’:ordi ng to any one of clains 1
to 5, characterlsedlnthat S further ri ses am nating
conpound of f or nulCSURiag CQ’BP%B‘?ﬁﬁdfﬂ"E‘ﬁ%égfmgaB?m?%PﬁﬁffggF"il??ﬁ%mherei n R3 PG R6
Ol Il O ,NRB-S0O0 N NI11 R2 OHR4 15 (7) R6 is hydrogen, hydroxy,

G - 6al kyl, Het' Cl-6al kyl, Het2Cl-6al kyl, a $HoGi . 4al kyl whereby the am no
group may optionally be nono-or di-sulpgituted with Cld4al kyl; Rs is
hydrogen, Cl.6alkyl, or -A-R7; Ais G _b# kangdi ylfrl,H -C(am -, -C(=S)-

-S(=0) 2-, C34al kanedi yl-C(am -, R2 OH R4

wherein PG is a protecting group; and
wherein R3, R3, and Ry are as claimed in ¢laim 1.

3. A method according to any one of claims 1 to 2, characterized in that compound of
10  formula (3) is a compound of formula (3°"").

7

fesss

(3™

15 4. A method according to any one of claims 1 to 3, characterized in that compound of
formula (5) is obtained by amination of an epoxide-containing compound of formula
(4), and the amination reagent is HyN-Ry4, wherein R, is as claimed in any one of claims

1to3.
R3 R3
) G\ amination p G\
Ir:ll ’ N r?lH
OH R4
20 4) (5)

5. A method according to any one of claims 1 to 4, wherein compound of formula (5) is
compound of formula (5°).

PG

Iz

NH
OH

25 (5"



20 G _6al kanedi yl -C(=S)- or CG 6al kanedi yl - S(=0) 2-; whereby the point of
attachnment to the nitrogen atomis the C _6al kanediyl group in those
noi eties containing said group; R7 is C _6al kyl oxy, Het', Het'oxy, Het2,
Het 2oxy, aryl, aryloxy, C3.7cycloal kyl, or optionally npbno- or
di substi t UMHRIEHIAB? and in case -A- is other than Cl- 6BFKERYMY22hen R7
may al so be Cl.6al kyl, 25 Het' G 4al kyl, Het'oxyCG -0al kyl, Het2C 4al kyl
Het 2oxyC, - Oal kyl , aryl G 4al kyl, aryloxyGC .4al kyl or am no-C 6al kyl ;
wher eby each of the amino groups in the definition of R7 may optionally be
substituted with one or nore substituents séfected from Cldalkyl,
C] 4al kyl car bonyl, C'al kyl oxycar bonyl, aryl, arylcarbonyl, aryloxycarbonyl,
Het', Het2, aryl Claal kyl, Het'-C, .aal kyl or Het2Cl-0al kyl ; and 30 -A-R7 nmay
al so be hydroxyC, 6@@&&%@@,@&@,&@%})30739 PCT/ EP2004/ 052382 -58 5 R6 and
-A-R7 taken together wth the nitrogen atomto which they are attached may
also formHet' or Het2; deprotectigg conpougd of fornula (7) to obtain
conmpound of formula (8), RB NS 111 0 R4IR6 -R8OL1LI-E-N-R8 (8) 10
coupling a radical of f or mul PR e APn.C ound of formula (9), R3 R6
111 11 o- _N-R8 R1,,L~N NCO 11 | R4\ (®) N

R2 OH R4

5 6
and salts, stereoisomeric forms, and racemic mixtures thereof, characterized in that PG,
R, Ry, Ry, and E are as defined in any one of claims 1 to 5.

7. A compound according to claim 6, characterized in that
10 R; is hydrogen;
R; is arylC, 4alkyl, arylmethyl, or phenylmethyl;
R, is unsubstituted C; salkyl or C;_galkyl substituted with one or more
substituents selected from aryl, Het', Het?, Cscycloalkyl and amino optionally mono-
or disubstituted where the substituents are selected from C,4alkyl, aryl, Het' and Het?.

15
8. A compound according to any one of claims 6 to 7, characterized in that
R; is hydrogen;
R;3 is phenylmethyl; and
R, is isobutyl.
20
9. A compound according to any one of claims 6 to 8, characterized in that the
compound has formula (6°").
4 3
5 N\ 9
Nou St
“N N7T) !
| O]
R2 OH R4
(6™
25

10. A compound according to any one of claims 6 to 9, characterized in that the
compound has formula (6°”").



and N-oxi des, salts, stereoisoneric fornms, racem c m xtures, prodrugs,
esters and netabolites thereof, wherein 15 Rr is selected fromthe group
conpri sing hydrogen, C, aal kyl, C2.6al kenyl aryl C, - 6al kyl, C3. 7cycl oal kyl
C3-rcycl oal kyl C, . 6al kyl, aryl, Het', Het' C 4al kyl, Het2, Het2C, -6al kyl; and
R may al SHOROHIITAI cal of formul a (10) R'a R11b R9 ZDCY/EW’OW“SR o, and
Ri on are, each independently, hydrogen, Cl4al kyl oxycarbonyl, carboxyl,

am nocar bonyl, nmono- or di (C | 4al kyl)am nocarbonyl, C3- rcycl oal kyl ,

C2- 6al kenyl , C24al kynyl or C, -0al kyl opti on%lll y substl tuted with aryl Het'
Het2, C3.7cycloal kyl, C, 4alkyl oxycarbonyl’”"tarboxyl, am nocarbonyl, nono-
or di(C, 4al kyl) 25 am nocarbonyl, am nosul fonyl C Aal kyl S(O, , hydroxy,
cyano, hal ogen or am no opti onal | y digubgtituted where the
substituents are each independently _selected m- §abhyl, aryl,

aryl C, 4al kyl, C3.7cycl oal kyl, C3.rcygl oal kyld , Het', Het2,

Het' C, 4al kyl and WD 20051030739852@'}5 R 04/%52382 -59 Het2C 4al kyI wher eby
R9, R, pa and the carbon atons to whi clout hixé;;e attached may also forma

C3. 7cycl oal kyl radical; when L is -0-C, -6a ediyl -C(am -

NR, Z- CI - 6al kanedi yl - C(am) -, then R9 nay al be oxo; 5 R 1. is selected
fromthe group conprising hydrogen C24al keny)., C2-6al kynyl ,

C3-7cycl oal kyl, aryl, am nocarbonyl opti ondfTy mono- or disubstitut ed,

am noC, - 4al kyl car bonyl oxy optionally nono- or disubstituted,

C, 4al kyl oxycar bon I bonyl ,
aryl oxycar bonyl C, ¥45\F ﬁﬁmggé?g%gwiw @ngééggt(?wth%ﬁgﬁngwgm

C3. 7cycl oal kyl éar BEPRAUNd fsdn e %rl“b%flaI@? eé:f‘oﬁ‘atf‘ W‘Bﬁ@%g‘&ﬁgﬁte Hioroncetate
C3. 7cycl oal kyl car dwitthangsulfoastboxyl C, 4al kyl car bonyl oxy,

Cl4al kyl car bonyl oxy, aryIC14aIkyIcarbononxy, arylcarbonyloxy,

aryl oxycar bonyl ox i, .car bonyl

4al kyl oxycar bonyl ?{2'%99@8?&5&@'6%3“0{‘1@? gﬂ %@ér BB?T?‘PS%? mefhod cospprises
4al kyl oxycar bonyl meynemhodﬁ:acoéallﬂgyb an)pttnemﬁeihlhr)s 1 t¢ Gihtiattetied imihttsaid myethod
aryl oxy, Het2gr o¥nprider ei n the substituents on the am no 15 groups

are each i ndependentl sgl ect ed fro C 4a|
C3. 7eycl o- al kyl awa%(mav el Rytp 0 tﬁ@tCPmP%f\ad??f faé A F%sﬂp and
Het 2C 4alkyl; R Ib is selected from the group conpri si rk% hydr ogen,
C3. 7cycl oal kyl , R3 o |
o Lo
| e N
R2 OH R4
(M
15

Ry is hydrogen, hydroxy, Ci.alkyl, Het' C;.galkyl, Het’C,.galkyl, aminoC.galkyl
whereby the amino group may optionally be mono-or di-substituted with C,4alkyl;

Ry is hydrogen, C, salkyl, or -A-Ry;

A is Cygalkanediyl, -C(=0)-, -C(=S)-, -S(=0),~, Ci-¢alkanediyl-C(=0)-,

20  Cisalkanediyl-C(=S)- or Cisalkanediyl-S(=0),-; whereby the point of attachment to

the nitrogen atom is the Cygalkanediyl group in those moieties containing said group;
R5 is Cigalkyloxy, Het', Het'oxy, Hetz, Hetzoxy, aryl, aryloxy, Cs.scycloalkyl,
or optionally mono- or disubstituted amino; and
in case -A- is other than C;alkanediyl then R; may also be C,.4alkyl,

25  Het'Ci4alkyl, Het'oxyC) 4alkyl, Het’Cy4alkyl, Het?oxyC; 4alkyl, arylC; qalkyl,
aryloxyC, 4alky! or amino-C; salkyl; whereby each of the amino groups in the
definition of R;7 may optionally be substituted with one or more substituents selected
from C,.salkyl, C,4alkylcarbonyl, C;4alkyloxycarbonyl, aryl, arylcarbonyl,
aryloxycarbonyl, Het!, Het?, arylC, 4alkyl, Het'-C, salkyl or Het’C, qalkyl ; and

30 -A-R; may also be hydroxyCi¢alkyl; and



C2_6al kenyl , 20 C2.6al kynyl, aryl, Het', Het2 or C, 4al kyl optionally
substituted with hal ogen, hydroxy, C 4alkylS(=Ot, aryl, C3.7cycl oal kyl,
Het', Het2, amino optionally nmono- or disubstituted mhere t he substituents
are each independently selected fromC, 4al kyl, aryl, 1C, 4al k

C3- 7cycl oaMRR0S/B3%3Ycycl oal kyl C, - 0al kyl, Het', Het?2, Q?F@%WP 82 and

Het 2C, - Oal kyl ; 25 whereby Rub nay be linked to the remai nder of the nol ecule
via a sulfonyl group; and 1, is selected fromthe group conprising -C())-
-OClam-, -NR 2-C(am-, -0OC, 46al kanediyl - C(an) ,

-NR12- C, - 6al kanediyl -C(J)-, -S(=0 2-, -OS(-@)) 2-, - NR12-S(=0) 2 whereby
either the C(=0O group or the S(=O) 2 group is attached to the 30 NR2 noiety;
wher eby the C, - 6al kaneRéand Atﬁvéelgﬁntqgeg merosqmmtw@@vwmeaﬁached
substituent sel ectragaks formmetiopry?; aryl, Het', and Het2; R12 is hydrogen,

C, 4al kyl, C2-6al kenyl, aryl C 4al kyl , C3-70yc|oa|ky|

S nelehos K91 Salftme b o EE s aryt@fbﬂit%%e?‘é' K

C, - 6al kyl optignally substituted with C3acyc|oa|ky| or Het 2;

wherei n each C3.7cycloal kyl, arylgpsHet', and Het?2 nay%%e optlonally
substituted with one or nore groups selecﬂéd fron1© 0 Pf?R&aIkonxy C,
bal kyl , WO 2005/ 030739 PCT/ EP 4£9ﬁ2€%§h IsquonyI

am nosul fonyl, am no, C, balkylcarbo ylamlnp, ¢ - 6al kyl, cyano,

C, 4al kyl oxycar bonyl, am nocar bdR®| , Ohhl difen o quoronethyI wher ei n each
am no maybe nono- or disubstitued mnth C, 6alkyl; R4 is selected fromthe
group conprising hydrogen, C,Aalkyloxycarboﬁ@l, 5 carboxyl, am nocarbonyl,
nono- or di (C, 4al kyl )am nocar bonyl, C3acycl oal kyl, C2-cal kenyl,

Cz- 6al kynyl, or Cto@ﬁhgytadﬁatdf%ﬂtuiam,smbsbbttlmceﬂpauntilafmule@)rmre
substltuents gach independently selected fromaryl,

C3. 7cycl oal kyl , Cl4al kyl oxycar bonyl, carboxyl, anlnocarbong$ nono- or

di(C,AaIkyl)aninocarbonyl, anlnosulfdﬁWI C - Galkyl =0) ; lh r oxy, cyano,
hal ogen and am no optionally nono, 10 qr dISUbS |tuted substituents

are each independently selecteﬂ1rrbm a ny” ICWaIky
C3. 7cycl oal kyl, C3. 7cycl oal kyl G 4al I NC 4al kyl and
Het 2C, - Oal kyl; and it is zero, one . 1@ 13 met hod according to

claim 12, wherein

and N-oxides, salts, stereoisomeric forms, racemic mixtures, prodrugs, esters and
metabolites thereof, wherein

15 R, is selected from the group comprising hydrogen, C,galkyl, C;ealkenyl,
arylC; galkyl, Cs.scycloalkyl, CsscycloalkylC, salkyl, aryl, Het', Het'C,salkyl, Het?,
Het’C,salkyl; and R; may also be a radical of formula (10)

20 (10)

Ry, R10a and Ry are, each independently, hydrogen, C, 4alkyloxycarbonyl,
carboxyl, aminocarbonyl, mono- or di(C; 4alkyl)aminocarbonyl, C;.;cycloalkyl,
Casalkenyl, Czalkynyl or C,4alkyl optionally substituted with aryl, Het', Het?,
Cs.cycloalkyl, C)salkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(C, 4alkyl)-

25  aminocarbonyl, aminosulfonyl, C,4alkylS(O),, hydroxy, cyano, halogen or amino
optionally mono- or disubstituted where the substituents are each independently
selected from C, 4alkyl, aryl, arylC;4alkyl, Cyscycloalkyl, C;.scycloalkylCi4alkyl,
Het', Het?, Het'C) 4alkyl and



R, is aradical of formula (10) R'b RO (10) 20 RO, R o. and R ob are, each
I ndependent |y, hydrogen, C, aal kyl oxycarbonyl, carboxyl, am nocarbonyl,
nono- or di (C, 4al kyl )am nocar bonyl, C3. 7cycl oal kyI , C2-6al kenyl , C2bal kynyl
or C, 4alkyl optionally substituted with aryl, Het', Het2, C3. 7cyc| oal kyl ,

C, 4al kyl oxyVO@22H¥3913? car boxyl, ami nocar bonyl , mono- ord?Q@EW&PWFW 25

am nocar bonyl, am nosul fonyl, C, .4al kyl S(O,, hydroxy, cyano, hal ogen or

am no optionally nono- or disubstituted where the substituents are each

i ndependently selected from C, 4al kyl, ar yI aryl ClAal kyl, C3. 7cycl oal kyl
C3. 7cycl oal kyl -C, -0al kyl, Het', Het2, Het' 5% 4al kyl and Het2C, Aal kyl ;
wher eby RO, Rio. and the carbon atons to which they are attached nay al so
30 form a C3- 7cycHed kylkyl whiérety Ro, Rubaridshepathon gioms taghizk they arelakgahed may

C2- 6al kenyl, C2. 6gkkipmnh C,. y}éioalkﬁ%dwal .Het 2 or C 4al kyl optionally
substituted wth halo a c I,
Het', Het', amino opt %@Pf&l‘ré 'cfh“‘?ﬂ'e éfi éej 5 e v#‘%e‘ﬁ &ﬁ@ég #30739
PCT/ EP2004/ 052382mapalssbgexol t uent s are each i ndependent |y selected from
Cl4al kyl, aryls aryl Cialikydlected @m/ By risingBy g6 5] OAlalkeh hikgilyl, Het'
Het 2, Het'C, . 4al kﬁb éﬁ?l—lﬁwg Oa?ﬁa%‘) Eﬂog@édﬁ%y ﬂy ?@b? |y2:k% %%Hyt he
renmai nder of the HbICEHUAL 4rg 8W9I°pn°f’ upe 0‘5"{ té’eg’ one or two; L
is -Clam-, -OC( an?pOC14aﬂdﬂta‘bit(yﬂ:®)’0pt10@11m9ﬁa10kémldnlm}dted@amloxycarbon}"

R 2-d h6al anedisloxfdahsl e SrBlny, RGPS clboh Laryhmda?%;@@al er eby

ei t her e r u a 0 iety;
NI o i o e e e
substituent séb ecCealiylapeatipnhly Gs-wygloaliggarbonylexy, carbonyGeplkylc@bonylaxyhydr ogen,
C sal kyl, C2sal keCYJalerﬁsEﬂSb fy1& &yﬂq&?m&%&ﬁ&a} Kﬁylcarboﬁ?ﬁo,?ycxg/l&%amnﬁoﬁ;al kyl,

|, He
?Jr Zal Kyl E)xycar bon F a@ﬁ%‘oﬁ ctar%g Ftbgrf%yk’%ﬁr °">§’r € ca}{mnﬁ

di (C, . 4al kyl ) ani nHetaﬁﬂlb@lhyllcaerIGIWyléﬁt@kalwloxywhfamer Cl@ﬂ@h@@ﬂﬁﬂb’ or
C sal kyl 15 opti ametttwd wbaxtyl , Métt by &%xprwmremsymﬁmu&xu@mtae &ﬁiInSCt ed

aim nocal bonyl 1S roRBUHFS Y e‘éspﬁé‘ ¥s¢‘%§@igpk¢la§i%car AR tyels

C, 4al kyl S(=0),, hslkyloSycydsalieyd, hal ogen and ani no
C4alkyl, Het', Het?, Het'C, salkyl and Het’C, 4alkyl;
Rup is selected from the group comprising hydrogen, Ci.;cycloalkyl,

C¢alkenyl,

20  Casalkynyl, aryl, Het', Het® or C 4alkyl optionally substituted with halogen, hydroxy,
C142lkylS(=0),, aryl, C3scycloalkyl, Het', Het?, amino optionally mono- or
disubstituted where the substituents are each independently selected from C; 4alkyl,
aryl, arylC, salkyl, Cs.scycloalkyl, Cs.scycloalkylC salkyl, Het!, Het?, Het'C,4alkyl
and Het’Cy_salkyl;

25 whereby Ry, may be linked to the remainder of the molecule via a sulfonyl

group; and
L is selected from the group comprising -C(=0)-, -O-C(=0)-, -NR,-C(=0)-,
-0-C, galkanediyl-C(=0)-, -NR,-C; ¢alkanediyl-C(=0)-, -S(=0);-, -O-S(=0);-, -
NR,2-8(=0), whereby either the C(=0) group or the S(=0), group is attached to the

30 NR; moiety; whereby the C¢alkanediyl moiety is optionally substituted with a
substituent selected from hydroxy, aryl, Het', and Het?;

Ry is hydrogen, C; galkyl, C.4alkenyl, arylC,salkyl, C;.scycloalkyl,
CsacycloalkylCy galkyl, aryl, Het', Het'C, galkyl, Het?, Het’C, galkyl;
R; is hydrogen or Csalkyl;

35 R; is Cscycloalkyl, aryl, Het', Het?, or Cisalkyl optionally substituted with
Cscycloalkyl, aryl, Het', or Het?; wherein each Ci.cycloalkyl, aryl, Het', and Het?
may be optionally substituted with one or more groups selected from oxo, C).salkyloxy,
Cisalkyl,



optionally nono- or disubstituted where the substituents are selected from
C, 4al kyl, aryl, arylC, 4al kyl, C3.7cycloal kyl, C3.7cycl oal kyl -C, . 4al kyl ,

Het', Het2, 14et’'C, 4al kyl 20 and Het 2C, 4al kyl . 14. The nmethod according to
any one of clains 12 to 13, wherein one or nore of the follown
restricti oW APMYP*R is hydrogen, Het', Het2, aryl, I—%‘ET”@:‘,’@%‘V%%

Het 2] . bal kyl , aryl G sal kyl, 25 nore in particular, R is a saturated or
partially unsaturated nonocyclic or bicyclic heterocycle having 5 to 8 ring
menbers, which contains one or nore heteroatomring nenbers selected from
nitrogen, oxygen or sulfur and which is optP¥nally substituted, or phenyl
optionally substituted with one or nore substituents; R2 is hydrogen 30 L

is -Clam-, - O C@ngplkylsulfong], aminesifonylyamiay, &hyalkyleasroaylamingahydrexyCasalkyl, i s

-0-C(-O- or -0- Céﬁad,@ @myc amm@@m@whmag&aﬁmmmam whe RN eaBlf OUP

is attached to the N b %?Fé‘ﬂ}‘% qbl;ly in particular,

aryl nethyl, nore ¥# ?)gwt?ec’ﬁ(f"é’r o %ﬁf}f t 1439 i s optionally substituted

C, sal kyl, in particul diuselagtedifiom thegroam comprikipg hydrogs, ©salkglaryoprbonylt i onal | y

Ségb§tl t:Jt eflkvvish QR rarm%t@arlﬁiﬁbﬁ%h&%&@é@lkﬂ%ﬂ%éaf&ﬁylacyﬁcl&lﬁyz ] Het 2,
cycl oa an U ere the

subst |>lt uent sy ar eg’s‘sélr]g’&'? (ggflm?er ﬁéﬁ%ﬁ"puﬂ ysu‘f—i@ﬁ}ted nd He2MRe i s

hydr ogen or net hy$ubsmwmé®3mfh8@%¢mm¢ﬂ@5% ZCRS)'ql@]Wdrogen or

g?t fLw! Hgt2 1% C(bee a% yxsa:b%ﬁﬂowbdigl Exﬁmaééyboﬁﬂer)n@ﬁo -@k aKOﬁaﬂ(?I)dnEnécﬁabowl‘]er ein
is al ka -

C(=0 or aryl- ﬁ"hosf O"Y}’caé‘ %ﬁlﬁdsg&%%}p’&‘ %ga"?oha}fﬁ 1}/?’)“rﬁlem (Cﬁf %Hngmrqr@"ﬁ to 15,

wher ei n NR6R$0| sorahijuhgitutecbwhere the pbstiuerds ae e@hmmmﬁmglectgcbfrqm Ci@lelnet hod

according to to agyl rt:gilk | @1 B%clckikyl, €; IGcloRACE]alkyl, Rlet'] Hetd HIFTL a1 a
Het 1G . bal kyl an%&?@ 2 76?0, RZ|§ hyd?‘ggen R3 is phenyl rred{ hyl; 15

R4 is |sobutyl eaﬁ and Re is hydrogen or nethyl.
t is zero, one or two.

15 13. The method according to claim 12, wherein
R; is a radical of formula (10)

Ryp2 Ryb
R, .a
1 .
\N -
Ry RO
(10)

20
Ro, Rioa and Ry are, each independently, hydrogen, C;4alkyloxycarbonyl,
carboxyl, aminocarbonyl, mono- or di(C, 4alkyl)aminocarbonyl, C; ;cycloalkyl,
Ca.salkenyl, C; salkynyl or C;4alkyl optionally substituted with aryl, Het', Het?,
Csacycloalkyl, C, salkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(C, 4alkyl)-
25  aminocarbonyl, aminosulfonyl, C;4alkylS(O),, hydroxy, cyano, halogen or amino
optionally mono- or disubstituted where the substituents are each independently
selected from C;4alkyl, aryl, arylC,4alkyl, Csscycloalkyl, Cs.scycloalkyl-C, 4alkyl,
Het', Het?, Het'C, 4alkyl and Het’C, 4alkyl;
whereby Ry, Rjos and the carbon atoms to which they are attached may also
30 form a Cj.;scycloalkyl! radical;
Ru1p is hydrogen, Cs.scycloalkyl, Casalkenyl, Casalkynyl, aryl, Het', Het or
C,4alkyl optionally substituted with halogen, hydroxy, C, 4alkylS(=0), aryl,
Cs.icycloalkyl, Het', Het?, amino optionally mono- or disubstituted where the



18. The method according to any one of clains 12 to 17, wherein conpound (9)
has 20 formula (9"'). R3O 11 RINNCOR2Z OHR4 (9,,,) 19. The nethod
according to any one of clainms 12 to 18, characterized in that 25 conpound
of formula (9) is in the formof a salt selected fromtrifl uoroacetate,
fumarate, YR8P¥WLBPate and net hanesul fonate. 20. Use ofCHERYMIGEEE as
claimed in any of clains 7 to 1 1 as an internediate for preparing a
retrovirus protease inhibitor of formula (9).

-61-

substituents are each independently selected from C,;salkyl, aryl, arylC, 4alkyl,
Cs.scycloalkyl, Cs.scycloalkylC, salkyl, Het', Het?, Het' C)qalkyl and Het’C) salkyl;
whereby Ry, may be linked to the remainder of the molecule via a sulfonyl
group;
S t is zero, one or two;
L is -C(=0)-, -0-C(=0)-, -NR2-C(=0)-, -O-Cj¢alkanediyl-C(=0)-,
-NR ;-C).¢alkanediyl-C(=0)-, -S(=0);-, -O-S(=0);-, -NR2-S(=0); whereby either the
C(=0) group or the S(=0), group is attached to the NR, moiety; whereby the
C,salkanediyl moiety is optionally substituted with a substituent selected from
10 hydroxy, aryl, Het', and Het?;
Rj2 is hydrogen, Cialkyl, Cz.4alkenyl, arylC, 4alkyl, Cs.scycloalkyl,
Cs.scycloalkylC, salkyl, aryl, Het', Het'C,alkyl, Het?, Het’C, galkyl; and
Ry is hydrogen, C,4alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or
di(C, 4alkyl)aminocarbonyl, C;_scycloalkyl, C;¢alkenyl, Cagalkynyl, or C;salkyl
15  optionally substituted with one or more substituents selected from aryl, Het', Het?,
C;.icycloalkyl, Cyaalkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(C,4alkyl)-
aminocarbonyl, aminosulfonyl, C,4alkylS(=0),, hydroxy, cyano, halogen and amino
optionally mono- or disubstituted where the substituents are selected from C;4alkyl,
aryl, arylC, salkyl, C3scycloalkyl, Cascycloalkyl-Ci4alkyl, Het', Het?, Het'C) salky)
20  and Het’C,4alkyl.

14. The method according to any one of claims 12 to 13, wherein one or more of the
following restrictions apply:
R; is hydrogen, Het', Het?, aryl, Het'C, salkyl, Het’C, alkyl, arylC,_galkyl,

25 more in particular, R, is a saturated or partially unsaturated monocyclic or bicyclic
heterocycle having 5 to 8 ring members, which contains one or more heteroatom ring
members selected from nitrogen, oxygen or sulfur and which is optionally substituted,
or phenyl optionally substituted with one or more substituents;

R; is hydrogen;
30 L is -C(=0)-, -O-C(=0)-, -O-C,salkanediyl-C(=0)-, more in particular, L is
-0-C(=0)- or -O-C, galkanediyl-C(=0)-, whereby in each case the C(=0O) group is
attached to the NR; moiety;

R; is arylC, salkyl, in particular, arylmethyl, more in particular phenylmethyl;
R, is optionally substituted Ci¢alky], in particular unsubstituted C; alkyl or
35  Ci—calky! optionally substituted with one or more substituents selected from aryl, Het',
Het’, C;.scycloalky] and amino optionally mono- or disubstituted where the substituents
are selected from C, salky), aryl, Het' and Het?;
Ry is hydrogen or methyl; and
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Ry is hydrogen or methyl.

15. The method according to any one of claims 12 to 14, wherein
R;-L is Het'-0-C(=0), Het?-C; ¢alkanediyl-O-C(=0), aryl-O-C; salkanediyl-
5 C(=0) or aryl—C(=0).

16. The method according to any one of claims 12 to 15, wherein
NR¢R; is amino, monomethylamino or dimethylamino.

10  17. The method according to to any one of claims 12 to 16, wherein
R, is a Het', or a Het'C, galkyl, and
L is -O-C(=0)-;
R; is hydrogen;
R; is phenylmethyl;
15 Ry is isobutyl;
Rg is hydrogen; and
Ry is hydrogen or methyl.

18. The method according to any one of claims 12 to 17, wherein compound (9) has
20 formula(9°™).

4 3 R6
5 N, |
L R3 ('S)'e O>—N—R8
R1” \N/K(\N’n ‘
| | O
R2 OH R4
(97,,)

16. The method according to any one of claims 12 to 18, characterized in that
25  compound of formula (9) is in the form of a salt selected from trifluoroacetate,
fumarate, chloroacetate and methanesulfonate.

20. Use of a compound as claimed in any of claims 7 to 11 as an intermediate for
preparing a retrovirus protease inhibitor of formula (9).



