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SULPHONAMIDE DERIVATIVES AS ASPARTYL PROTEASE INHIBITORS

T D NVENTION

The present invention relates to a novel

class of sulfonamides which are aspartyl prctease

5 inhibitors. In one embodiment, this invention relates
to a novel class of HIV aspartyl protease inhibitors
characterized by specific structural and
physicochemical features. This invention also relates
to pharmaceutical compositions comprising these

10 compounds. The compounds and pharmaceutical
compositions of this invention are particularly well
suited for inhibiting HIV-1 and HIV-2 protease activity
and consequently, may be advantageously used as anti-
viral agents against the HIV-1 and HIV-2 viruses. This

15 invention also relates to methods for inhibiting .
aspartyl protease activity and methods for treating
viral infections using the compounds and compositions
of this invention.

BACKGROUND OF THE INVENTION

20 The human immunodeficiency wvirus ("HIV") is
the causative agent for acquired immunodeficiency
syndrome ("AIDS") -- a disease characterized by the
destruction of the immune system, particularly of cps4*t

T-cells, with attendant susceptibility to opportunistic
25 infections -- and its precursor AIDS-related complex



suited for inhibiting HV-1 and H V-2 protease activity and
consequently, may be advantageously used as anti - vira
agai nst t ﬁ’zﬁé‘ and H V-2 viruses. This 15 i nvention afégﬁgg%%%?zeos to

met hods for inhibiting aspartyl protease activity and net hods for
treating viral infections using the conpounds and conpositions
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polypeptides in a process necessary for the formation
of infectious virions (S. Crawford et al., "A Deletion
Mutation in the 5’ Part of the pol Gene of Moloney

10 Murine Leukemia Virus Blocks Proteolytic Processing of
the gag and pol Polyproteins', J. Vireol., 53, p. 898
(1985)). These gene products include-pol, which

encodes the virion RNA-dependent DNA polymerase
(reverse transcriptase), an endonuclease, HIV protease,

15 and gag, which encodes the core-proteins of the virion
(H. Toh et al., "Close Structural Resemblance Between
Putative Polymerase of a Drosophila Transposable
Genetic Element 17.6 and pol gene product of Moloney
Murine Leukemia Virus", EMBO J., 4, p. 1267 (1985);

20 L.H. Pearl et al., "A Structural Model for the
Retroviral Proteases", Nature, pp. 329-351 (1987); M.D.
Power et al., "Nucleotide Sequence of SRV-1, a Type D
Simian Acquired Immune Deficiency Syndrome Retrovirus",
Science, 231, p. 1567 (1986)).

25 A number of synthetic anti-viral agents have
been designed to target various stages in the
replication cycle of HIV. These agents include
compounds which block viral binding to cpat T-
lymphocytes (for example, socluble CD4), and compounds

30 which interfere with viral replication by inhibiting
viral reverse transcriptase (for example, didanosine
and zidovudine (AZT)) and inhibit integration of viral
DNA into cellular DNA (M.S. Hirsh and R.T. D’Aqulia,
"Therapy for Human Immunodeficiency Virus Infection",

35 N.Eng.J.Med., 328, p. 1686 (1993)). However, such



+ of infectious virions (S. Crawford et al., "A Deletion Mutation in
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processing of viral polyprotein precursors. Processing
of these precursor proteins requires the action of
virus-encoded proteases which are essential for
replication (Kohl, N.E. et al. "Active HIV Protease is
15 Required for Viral Infectivity" Proc. Natl. Acad. Sci.
Usa, B85, p. 4686 (1988)). The anti-viral potential of
HIV protease inhibition has been demonstrated using
peptidal inhibitors. Such peptidal compounds, however,
are typically large and complex molecules that tend to
20 exhibit poor biocavailability and are not generally
consistent with oral administration. Accordingly, the
need still exists for compounds that can effectively
inhibit the action of viral proteases; for use as

agents for preventing and treating chronic and acute

25 viral infections. Such agents would be expected to act
as effective therapeutic agents in their own right. 1In
addition, since they act at a separate stage in the
virus life cycle from previously described
antiretroviral agents, the administration of a

30 combination of agents would be expected to result in
increased therapeutic efficacy.

S OF THE INVENTION

The present invention provides a novel class
of compounds, and pharmaceutically acceptable



- 3- agents, which are directed primarily to early stages of

viral replJ ' do not prevent the production of I nf ectious
virions i Wﬁ%‘?ﬁ%m ly infected cells. Furthernore, aBfTHSY924% on of
sonme of these agents in 5 effective anmounts has led to cell-toxicity
and unwant ed side effects, such as anem a and bone marrow

suppr essi on. Nbre recently, drug design efforts have been
directed toward creating conpounds which inhibit the 10 formati on of
infectious virions by interfering with the processing of viral
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antiretroviral agents, nistration o conbi nation Of agents
woul d be expectedliso mmnddynnc lines including macrophages and

dendrocytes and other permissive cells. These
compounds are useful as therapeutic and prophylaqtic
agents to treat or prevent infection by HIV-1 and

15 related viruses which may result in asymptomatic
infection, AIDS-related complex ("ARC"), acgquired
immunodeficiency syndrome ("AIDS"), or similar disease

of the immune system.
. It is a principal object of this invention to
20 provide a novel class of sulfonamides that are aspartyl
protease inhibitors, and particularly, HIV aspartyl
protease inhibitors. This novel class of sulfonamides
is represented by formulas I and II:

Formula I:
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increased therapeutic efficacy. SUMVARY OF THE

| NVENTI ON The present invention provides a_novel class
of compound@953#385 phar maceuti cal Iy acceptabl e PCT/US95/02420
*4- derivatives thereof, that are useful as inhifprtor S Spp—
aspartyl proteases, and in particular, HV aspartyl htotEsse | These
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or prophylactic 5 agents, such as anti~virals, antibrotics,

I mmunonodul at ors or vaccines, for the treatnment or prophyl axi s of
viral infecti O%Fmﬁla %I: According to a preferred enbodinent, the
conpounds of t on are capable of inhibiting 10 .. H.V wviral
replication in human CDOlerr] cells including T- cells,
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di sease

, ( I1)
wherein:

each Z is selected from the group consisting
of -N(D)SO,E; -N(H)A; -N(D)A; -N(H)E; -N(H)C(O)N(D) (E);
5 -N(H) -Het; -Het and -N(D)-Het;'
each A is independently selected from the
group consisting of H; Het; -R!-Het; -R!-C,-Cs alkyl,
which may be optionally subs'tituteci with one or more
groups selected from the group consisting of hydroxy,

10 C,-C, alkoxy, Het, -O-Het, -NR?*-CO-N(R?) (R?), -NR*-CO-OR?
and -CO-N(R? (R%); and -R'-C,-C; alkenyl, which may be
optionally substituted with one or more groups selected
from the group consisting of hydroxy, C,-C, alkoxy, Het,
-O-Het, -NR?*-CO-N(R?) (R?) and -CO-N(R®) (R?);

15 each Het is independently selected from the
group consisting of C;-C, cycloalkyl; Cs-C; cycloalkenyl;
Cs-Cio aryl; phenyl fused with heterocycle; and
heterocycle; wherein any member of said Het may be
optionally substituted with one or more substituents

20 selected from the group consisting of oxo, -OR?), -R?, -
N(R?) (R®), -NHOH, -R?-OH, -CN, -CO,R?, -C(O)-N(R?) (R?), -
S(0),-N(R?) (R, -N(R?)-C(O)-R?, -C(O)-R?, -S(0),-R?, -OCF,,
-5(0),-D, -N(R?-S(0),(R*), halo, -CFs;, -NO,, -R®, -O-RS, -
C{O)N(D) (D) and -C(O)N(H)D;

25 each D and D’ is independently selected from
the group consisting of R®; -N(R?) (R®); C,-C¢ alkyl,
which may be optionally substituted with one or tﬂore
groups selected from C;-C¢ cycloalkyl, -OR?, -R?}, -O-R® -
S-R® and R%; C,-C, alkenyl, which may be opticnally
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“Forrmlall: [err]

substituted with one or more groﬁps selected from the
group consisting of C,-C¢ cycloalkyl, -OR?, -R}, -0-R® and
RS; C,-C¢ cycloalkyl, which may be optionally substituted
with or fused with R%®; and C;-C; cycloalkenyl, which may
be optionally substituted with or fused with RS;

each E and E’ is independently selected from
the group consisting of Het; -O-Het; Het-Het; -0-R%; -
NR®3R3}; C,-C¢ alkyl, which may be optionally substituted
with one or more groups selected from the group
consisting of R* and Het; and C,-C, alkenyl, which may be
optionally substituted with one or more groups selected
from the group consisting of R* and Het ;

each R! is independently selected from the

group consisting of -C(0)-, -S8{(0),-, -C(0)-C(0)-, -O-
C(0)-, -0-5(0),, -NR*-S(0),~, -NR?>-C(0)- and -NR*-C(O)-
C(0)-;

each R* is independently selected from the
group consisting of H, -R% and C,-C, alkyl optionélly
substltuted with RS;

each R’ is independently selected from the
group consisting of H, Het, (,-C¢ alkyl and C,-Cs alkenyl
wherein any member of said R?, except H, may be
optionally substituted with one or more substituents
selected from the group consisting of -OR?, -C(0O)-NH-R?,
-S(0),-N(R?) (R*), Het, -CN, -SR?, -CO,R?, NR®-C(O)-R?};

each R* is independently selected from the
group consisting of -OR?, -C(O)-NHR?, -S(0),-NHR?, halo,
-NR?*-C(0)-R?, -CN, -N(R) (R}, -NO,, -C(O)N(D) (D) and
-C(O)N(H)D;

each R® is independently selected from the
group consisting of H and C;-C; alkyl;

each R® is independently selected from the
group consisting of aryl, carbocycle and heterocycle,
wherein said carbocycle or heterocycle may be
optionally substituted with one or more groups selected



(1) wher ei n: each Z is selected fromthe group

consistin%%?msgét-N(D)SOZE; -N (HA -N(DA -N(H E -y&%@%@)

(E); 5 ; -Het and -N(D)-Het; where, in for

‘not be phthalimdyl; - each A is indepefdgnkly-sal:ect edziv
fromthe group consisting of H Het; -Rerr]-Het; {R errkzg.err]-Co6
al kyl , whi ch may be optionally substi4uied wth onésst—more=

groups selected fromthe group consisting of hydroxy, Cerr]-Cerr]

al koxy, Het, -0-Het, -NRerr]-CONRerr]) (Rerr]), -NRerr]-COOR err]

and - CO-N(R er ¢ 19m (Fh&T §tdup 28ansREeink- 62 Gkl kayrf|, -Rhj oiN @Y () ,
optionally substi tut ed W th one, or nore groups sel e%t §d 5 é,r)omﬁt tle group
consi sting of TYROXE (QU-&r]-R-0H] 2 KoxySOMat, ~C(O) -NR{p{R"), halo
-NR[err]-CON(a,E?aeréi-z); (Rlerr]) and -CO-N (Rerr]) (R2);

each Het is independently selected,fromthe group, consi sti ng of
Cerr]-Cerr] cycloal kyl €aeheRr $8cEBARP RSk enyAT 27 Ce-Clerr] aryl;
phenyl fgsed with heterogygkeanaffiteger eileicmd|fromies e2 nandy3 yenber of

said Het may be optiopally substituted w.th e or ubstituents
sel ected fromthe group Boh§i §¥i ng 8935X(§,eq'-eﬁ$f,d O%ﬁrq f?r_ﬁ&‘ x; N (R2)

(Rlerr]), -NHOH, -Rerré¢a€hl G- ahd GCOAR2 inde@ndeutly fedectéd, from S
(-2, "rt 5Bl B g R a0 " e e
-R6, -OR6, - C(O) NeaxhlX and X Ps\Nddapendently s_electede £AMD and
(Re). CROrr]- s ppab EbRBLREa of Hyeqlalh fONF AELID B DR one or
nor e gr oupzlegencand, f LEnXC3nds Xdy @rgaltaken -tygesher ., - PREIRR;
ORerr] - and R6 and R6; C2-(ferr] al kenyl, which nay be optionally

each Y is independently selected from the

group consisting of hydrogen and D.

15 It is also an objeét of this invention to
provide pharmaceutical compositions comprising the
sulfonamides of formulas I and II, methods for
preparing those sulfonamides, and methods for their use
as inhibitors of aspartyl protease, and particularly,

20 HIV aspartyl protease.

It is a further object of this invention to

o e =~ ¥
oy 0 = |

provide methods for treating viral diseases, and in
particular HIV-related diseases, using the compounds
and compositions of this invention.

25 DETAILED DESCRIPTION OF THE INVENTION

In order that the invention herein described
may be more- fully understood, the following detailed
description is set forth. 1In the description, the
following abbreviations are used:

30 Designatjon Reagent or Fragment
Ac acetyl
Me methyl
Et ethyl
Bn benzyl This Sheet Has Been Replaced

ik



5a

substituted with one or nore groups selected fromthe

group consisting of C3-C6 cycloal kyl, -ORerr], -Rerr], -OR6 and

Rlerr]; wo-98kess] cycloal kyl, which may be optionally Subg’ﬁl‘{l{ﬁ9§18242°
or fused with R6; and C5 - 5 cycl oal kenyl, which may be optionally
substituted with or fused with R6; where, in formula 1|, Dlerr]
not be unsubstituted nethyl, unsubstituted ethyl, unsubstituted
phenyl, or phenyl 10 substit ut ed wi th 8chl or o, acetanldo,
car banmoyl net hyl  or al I yl oxy; 15 20
| Trityl triphenylmethyl
Asn D- or L-asparagine
Ile . D- or L-isoleucine
Phe D- or L-phenylalanine
5 Val D- or L-valine
Boc tert-butoxycarbonyl
Cbz benzyloxycarbonyl (carbobenzyloxy)
Fmoc 9-fluorenylmethoxycarbonyl
DCC : dicyclohexylcarbodiimide
10 DIC diisopropylcarbodiimide
EDC 1-(3-dimethylaminopropyl)-3-'
ethylcarbodiimide hydrochloride
HOBt 1-hydroxybenzotriazole
HOSu 1-hydroxysuccinimide
15 TFA trifluorocacetic acid
DIEA diisopropylethylamine .
DBU 1,8-diazabicyclo(5.4.0)undec-7-ene
EtOAc ethyl acetate
t-Bu tert-butyl
20' iBu iso-butyl
DMF dimethylformamide
THP tertrahydropyran
THF tetrahydrofuran
DMSO dimethylsulfoxide
25 The following terms are employed herein:
Unless expressly stated to the contrary, the
terms "-SO,-" and "-S(0),-" as used herein refer to a
sulfone or sulfone derivative (i.e., both appended
groups linked to the S), and not a sulfinate ester.
30 The term "alkoxy" refers to an alkyl ether
radical, wherein the term "alkyl" is as defined above.
Examples of suitable alkyl ether radicals include, but
are not limited to, methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-
35 butoxy and the like.
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Het ;
" be optlonally substltuted Wi th one or nore groups selected fromthe
group 5 consisting of R and Het; and (Jerr]-C6 al kenyl, which may be

optionally substituted with one or nore.ggoups sel ected fromthe
group consisting of R err] and Het;
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The term "alkyl", alone or in combination
with any other term, refers to a straight-chain or
branch-chain saturated aliphatic hydrocarben :adical
containing the specified number of carbon atoms, OT
where no number is specified, preferably from 1-10 and
more preferably from 1-5 carbon atoms. Examples of
alkyl radicals include, but are not limited to, methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
butyl, tert-butyl, pentyl, isocamyl, n-hexyl and the
like.

The term “"alkenyl", alone or in combination
with any other term, refers to a straight-chain or
branched-chain mono- or poly-unsaturated aliphatic
hydrocarbon radical containing the specified number of
carbon atoms, or where no number is specified,
preferably from 2-10 carbon atoms and more preferably,
from 2-6 carbon atoms. Examples of alkenyl radicals
include, but are not limited to, ethenyl, E- and
Z-propenyl, isopropenyl, E- and Z-butenyl, E- and
Z-isobutenyl, E- and Z-pentenyl, E- and Z-hexenyl,
E,E-, E,2-, Z,E- and Z,Z-hexadienyl and the like.

The term "anti-viral agent" or "anti-
retroviral agent" refers to a compound or drug which
possesses viral inhibitory activity. Such agents
include reverse transcriptase inhibitors (including
nucleoside and non-nucleoside analogs) and protease
inhibitors. Preferably the protease inhibitor is an
HIV protease inhibitor. Examples of nucleoside analog
reverse transcriptase inhibitors include, but are not
limited to, zidovudine (AZT), dideoxycytidine (ddc),
didanosine (ddI), stavudine (d4T), 3TC, 935U83, 1592U89
and 524W91. Examples of non-nucleoside analog reverse
transcriptase inhibitors include, but are not limited
to TIBO, delavirdine (U%0) and nevirapine. Examples of
HIV protease inhibitors include, but are not limited



each R err] is independently selected fromthe group consi sting of
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[err], C (0 - and -NR2-C(O)- C (O

each R err] is independently selected fromthe group consisting of H,
-R6, and Cerr]-Cerr] alkyl optionally substituted with Rlerr]; 15
each Rlerr] is independently selected framighe group consisting of H,
Het, Cferr]-C6 alkyl and C2-C6 al kenyl wherei n any nmenber of said RS,
except H my be optionally substituted with one or nore substituents

Sg ect ﬁd fromtpg QEQ&Qf.%QE}&hZ:(hBQ é%f-a—sgg[[w,r rﬂ[-vaﬂsh Nmﬂes% , 20 -S

- err err - - err - err -
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group consisting3pissORlerr], -C(O-NHR[err], O- EIES)[(eB;] -NER[ err], ChaI Oi\l
-NR2- C( O) - , -CN, -N R2) ,, - N2, - - and. __. .-C (
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group cond sti ngngf otherdtefray, r ke€eei ltlkydarbocyclic aromaticeach R6|is
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optional | y subsspeatified numbez of carboy anmmseclpreferably freonfthé
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Chire ) on, ° cupelbelBeonope Ry Wisk iy frop I ekl o1
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dival ent 1@/ err]1£3i8kkYko phenyl, naphthyl, indenyl, indanyl,
azulenyl, fluorenyl, anthracenyl and the like.

The term “backbone" refers to the structural
representation of a compound of this invention, as set
forth in the figures drawn in this application.

15 The term "carbocycle" refers to a non-
aromatic stable 3- to 8-membered carbon ring which may
be saturated, mono-unsaturated or poly-unsaturated.

The carbocycle may be attached at any endocyclic carbon
atom which results in a stable structure. Preferred

20 carbocycles have 5-6 carbons.

The term "heterocycle", unless otherwise
defined herein, refers to a stable 3-7 membered
monocyclic heterocyclic ring or 8-11 membered bicyclic
heterocyclic ring which is either saturated or

25 unsaturated, and which may be optionally benzofused if
monocyclic. Each heterocycle consists of one or more
carbon atoms and from one to four hetercatoms selected
from the group consisting of nitrogen, oxygen and
sulfur. As used herein, the terms "nitrogen and sulfur

30 hetercatoms" include any oxidized form of nitrogen and
sulfur, and the quaternized form of any basic nitrogen.
In addition, any ring nitrogen or carbon may be
optionally substituted with a substituent R?, as defined
herein for compounds of formula I or II. A heterocycle

35 may be attached at any endocyclic carbon or heterocatom



7 each n is independently 1 or 2; mis an
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sulfonanides,zﬁﬂ#ﬁﬂﬁ#ﬁﬁkhétﬂrQ¢K¢leasencludeas ﬂnhehb&me§<mbnnqxu1@¢
protease, and and 8*&6’ﬁ§ﬂéﬁé¥£dpﬁgE§@§ c heterocycles

is a further o%lect of t*ns I nven reatlng

viral diseases Praferreddietaracyeles ﬁ#ﬁﬂn@ﬂaabgvélsa&i&de,u§QE)the

conmpoundss %%&niﬁl@o%éﬂﬁﬁﬁdﬁzém'? 'Mﬁ&&heﬂﬂl imidazolino VIEERA‘LEED

| PTION OF T
EE?an descrlbéﬁ%é?rgi£§;ﬂ¥¥nnqy¥494¥lunH§P§Pé§§1YihelﬂSPﬂMhrm]detalled
descri ption |smazmrym zlrmatzhﬂmspylptpeﬂhyabsgyndaayhowi_p?gmaz yl,

abbrevi ati ons %ﬁ%ﬂﬁ?ﬁ pyrrolyl, pyr g{fﬁ;f“ pyrrofgglny pyrazolyl,
pyrazinyl, quinoxolyl, piperidinyl, pyranyl,

10 pyrazolinyl, piperazinyl, pyrimidinyl, pyridazinyl,
morpholinyl, thiamorpholinyl, furyl, thienyl,
triazolyl, thiazolyl, R®-carbolinyl, tetrazolyl, thiazo-
lidinyl, benzofuranoyl, thiamorpholinyl sulfone,
oxazolyl, benzoxazolyl, oxopiperidinyl, oxopyrroldinyl,

15 oxoazepinyl, azepinyl, isoxazolyl, isothiazolyl,
furazanyl, tetrahydropyranyl, tetrahydrofuranyl,
thiazolyl, thiadiazoyl, dioxolyl, dioxinyl, oxathlolyl
benzodioxolyl, dithiolyl, thiophenyl,

. tetrahydrothiophenyl, sulfolanyl, dioxanyl, dioxolanyl,

20 tetrahydrofurodihydrofuranyl,
tetrahydropyranodihydrofuranyl, dihydropyranyl,
tetrahydrofurofuranyl and tetrahydropyranofuranyl.

The term "halo" refers to a radical of
fluorine, chlorine, bromine or iodine.

25 The terms "HIV protease" and "HIV aspartyl
protease" are used interchangeably and refer to the
aspartyl protease encoded by the human immunodeficiency
virus type 1 or 2. 1In a preferred embodiment of this
invention, these terms refer to the human

30 immunodeficiency virus type 1 aspartyl protease.

The term "substituted", whether preceded by
the term "optionally" or not, and substitutions
contained in formulas of this invention, refer to the
replacement of one or more hydrogen radicals in a given

35 structure with the radical of a specified substituent.



Ac acetyl 30 Me met hyl Et

et hyl Bn benzyl 35 Trityl

t ri pheny| Wotdsi43ss Asn D- or L-asparagi FET/USS02420 | o
D- or L-isoleucine Phe D- or L-phenylalanine 5

Val D- or L-valine Boc tert-but oxycar bonyl
Cbz benzyl oxycar bonyl (carbobenzyloxy) Fnoc

9-fl uor enyl net hoxycar bonyl pce 1< -

dicyclohexylcarbodiinide 10 D C di i sopropyl carbodi i m de
EDC 3- dlnet | am nop

et hyl car bodi i i n fne pog¥£lon ippp given structure may be

|‘hydrOXybenZOGMbﬁﬁﬂﬁhted with mot®Sthan one substhydentysedsiatied de
from a specified group, the substituents may be either
the same or different at every position (for example,

5 the moiety -N(R?) (R®) or -phenyl-R’). Typically, when a
structure may be optionally substituted, 0-3
substitutions are preferred, and 0-1 substitutions is
more preferred. Most preferred substituents are -those
which enhance protease inhibitory activity or

10 intracellular antiviral activity in permissive
mammalian cells or immortalized mammalian cell lines,
or which enhance deliverability by enhancing solubility
characteristics or enhancing pharmacokinetic or
pharmacodynamic profiles as compared to the

is5 unsubstituted compound. Other more preferred
substituents include those used in the compounds shown
in Tables 1-8 and the most preferred substituents
include those used in the compounds in Tables 1, 5, 6,
and 7.

20 The term "R%" when used as a linker between
two radicals excludes R? as H.

The term "-phenyl-R7" as used herein refers
to a phenyl radical having R7, the same or different,
at each free position and expressly envisions

25 pelycyclic ring systems formed by joining multiple R’
substituents on the phenyl ring. Preferably, 0-3 R’ in
a particular phenyl radical are not H. 1In addition to
H, -OH, -OCHj3, -NH;, -NO; and CN are preferred R’. Such
ring systems are preferably mono- or bi-cyclic. These

30 ring systems may be carbocyclic or may optionally
contain one or more heteroatoms, such as N, O or S.
Preferred ring systems include benzimidazolyl,
benzoxazolyl, benzothiazolyl, benztriazolyl,



15 trifluoroacetic acid Dl EA

di i sopropyl et hyl am ne DBU

1, 8- di azabW¥eYER&BS. 4. 0) undec- 7- ene Et OAc PCI{URPF02420¢ at e
t-Bu tert-butyl 20 i Bu i so- butyl

DIVF di et hyl f or mam de THP tertrahydropyran
THF t et rahydr of uran ) di met hyl sul f oxi de
25 The following terns are én%%gyed her ei n

Unl ess expressly stated to the contrary, the terms "-SOerr]-" and
"-S(Qferr]-

(i.e., both ap

ester. 30

Tniro VL (paftel | fedyepsivie GrOthicty 12"%‘@( {inate

oxazolyl Thehianaphtheny): tbiezolyd .amnd GHiag

radical, wherein the ternmyal kyly '-éhaégg‘é&h%‘i%aaw’%ffect1v£>@1mhxes" of

sui t abl e al kyl

et her radlca s Inclu [imted

met hoxy, et hoxyrefeps opoxgn amount| gggpggéyy in pRedbing dbh t:c}g,ectlon

sec- butoxg
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terig a?‘59atte tOéYtﬁQE' EBembh5Qherapy or in combination

erm"al , alone or in conblnatlgqhereln ith

any other ter mwithepthe® QQQFFﬁrgh¥hﬁh§PF% "treating” as use

refers to the alleviation of symptoms of a particular
disorder in a patient or the improvement of an
ascertainable measurement associated with a particular
disorder. Specifically, with respect to HIV, effective
treatment using the compounds and compositions of this
invention would result in an improvement in an HIV
associated ascertainable measurement. The term
*prophylactically effective amount" refers to an amount
effective in preventing HIV infection in a patient. As
used herein, the term "patient" refers to a mammal,
including a human.

The term "pharmaceutically acceptable carrier
or adjuvant" refers to a carrier or adjuvant that may
be administered to a patient, together with a compound
of this invention, and which does not destroy the
pharmacological activity thereof and is nontoxic when
administered in doses sufficient to deliver a
therapeutic amount of the antiretroviral agent.

As used herein, the compounds of this
invention, including the compounds of formula I and II
are defined to include pharmaceutically acceptable
derivatives or prodrugs thereof. A "pharmaceutically
acceptable derivative or prodrug" means any
pharmaceutically acceptable salt, ester, salt of an
ester, or other derivative of a compound of this
invention which, upon administration to a recipient, is
capable of providing (directly or indirectly) a
compound of this invention or an inhibitorily active
metabolite or residue thereof. Particularly favored



branch-chain saturated aliphatic hydrocarbon radi cal ontaining t he
specified #3@ f carbon atons, or 5 wher e no nunber S eC|f|ed

preferably *10 and nore preferably from 1-5 car Sﬁ

Exanpl es of al kyl radicals include, but are not limted to, nethyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec- butyl,
tert-butyl, pentyl, isoanyl, n-hexyl and thi 10 i ke.

The term "al kenyl ", alone or in conbi nat i of with any other term

refers to a straight-chain or br anched- chai n nono- or

pol y-unsat ur at ed allggl%ég ang Hrgﬁdrocar %pdﬁ%géxghégﬂﬁﬁ&fgégbtﬂﬁe
c o

specified numbedeB}v where no nunber 1s specifjed,
preferably fromfodPatdabibieyoot ahe mqmmiser@ﬂoltyhls inveRpkippowgen

carbon atonms. Exa Ie of al:ke | i e, nb
limted to, eth®W S Hads Q¥E éﬁ%’l ies?]:y | Stodp[%pn;&iﬂnai)uleag 14

Z- butenyl E- aaﬁlaﬁlng inlsnbmﬂynyﬁmlaasgﬂ;qgrggm g %PEgﬁdm?rﬁexenyl
E E E%?Sag;é §5F8§ngeEﬁkoa@%éwﬁiddd¥for whlch enhance The term

antl-V|r§I age troviral ent” frs t 0. a conpound
or drug which dellvpuyseﬁscbevpa§BHQNﬂquQH%ﬁEEQ|%| @o egifidhgents 25

I ncl ude reversecé& Q§E§éﬂEa§@ bnhlQH@MEigiduggunymphatlc system$i de and

non- nucl eosi de ana r ot éase inhibitors. Preferably the
pr ot ease |nh|b|¥§laF§V§nt° the RRYERtERRSISHihi bitor. Exanpl es of

nucl eosi de anal og r?hﬁ&ﬁﬁcbh@iﬁaﬂnyEﬁﬁcéptahﬂeosaltacbﬁdﬁhebut are

i danosi 9 (adl FOmBOU RE. Ehae SogRec s (RATde iGee ditiveg from,
Exanpl es of nOnphaehae&ud&canawogcmapﬂahie 1norgaanscan§t9§€anhﬁ| Bied@ss
ol Uy DUt 2 EaObaBel “Srappyed R QAR OV thRe b AGRen
limted hydrochloric, hydrobromic, sulfuric, nitric,

perchloric, fumaric, maleic, phosphoric, glycollic,

15 lactic, salicylic, succinic, toluene-p-sulfonic,
tartaric, acetic, citric, methanesulfonic,
ethanesulfonic, formic, benzoic, malonic, naphthalene-
2-sulfonic and benzenesulfonic acids. Other acids,

. such ds oxalic, while not in themselves

20 pharmaceutically acceptable, may be employed in the
preparation of salts useful as intermediates in
obtaining the compounds of the invention and their
pharmaceutically acceptable acid addition salts.

Salts derived from appropriate bases include

25 alkali metal (e.g., sodium), alkaline earth metal

" (e.g., magnesium), ammonium and N-(C;4 alkyl)," salts.
~ The term "thiocarbamates" refers to compounds
containing the functional group N-S0,-O.
The term "if X and X' are taken together,

30 oxygen" refers to a carbonyl formed on the carbon that
bears that X and X’. When X and X’ are both geminal
substitutents on the same carbon, if one is -OH the
other is H.

The compounds of this invention contain one

35 or more asymmetric carbon atoms and thus occur as



- 10 - to, saquinavir (Ro 31-8959), L-735,524, AET 538

(A80538), ‘6‘?9%1?&5 XM 412, XM 450, BMS 186318 and CPG PCPRISE502420

The term "ary , alone or in conmbination with 5 any other term refers
to a carbocyclic aromatic radi cal (such as phenyl or naphthyl)

contai ning the speci fied nunber of carbon atons, preferably from

6- 14 carbon atons, and nore preferapgy-from 6-10 carbon

atons. Exanples of aryl radicals include, but are not 10 limted to
phenyl, naphthyl, indenyl, indanyl, azul enyl, fluorenyl, anthracenyl

and the like. racemates and rddemiermikbackboneingdicenand idwers uct ura

representation of a compound of. this | nyention. t g4 in the
figures drawn i‘ﬁl"‘ﬁfﬁr TSR uges and 18&1V§&u%‘?fe dtlgrs%q'{:%%%(}icl e"

refers to a nomll such aiswmeric sfabme 6f tbe8ensoppoyaddsad®h ring which
Py & t . i Th
car © SUMAL L THOASA I ALR] BLeAlY YIANISET. Bach | The

car bocycl e may any endocyc at.om whi ch
results iB a ststerecgenic caxbenchayrbg o6 thecZr 93cflconigrrat¥en -

car bons. {ge " exdRIpASE i eI il s
defined herei n,%%}f%?%h;%ﬂ-%essé%{&elg-%Sﬁg%gsgde . 1nocycl ic
het erocycl i ¢ rigpphicatian feahdpedepigepacin a pag lic ring which

i's either saturgi&fe@EheRical WWeREigatatioand coriptundsy Havion iaithey
benzofused 1f the opposite stereochemistry at any given chiral center
- 10 or mixtures thereof are also envisicned.

Combinations of substituents and variables
envisioned by this invention are only. those that result
in the formation of stable compounds. The term '
"stable", as used herein, refers to compounds which

15 possess stability sufficient to allow manufacture and
which maintains the integrity of the compound for a
sufficient period of time to be useful for the purposes
detailed herein (e.g., therapeutic or prophylactic
administration to a mammal or for use in affinity

20 chromatography applications). Typically, such
compounds are stable at a temperature of 40°C or less,
in the absence of moisture or other chemically reactive
conditions, for at least a week.

The compounds of the present invention may be

25 used in the form of salts derived from inorganic or
organic acids. Included among such acid salts, for
example, are the following: acetate, adipate,
alginate, aspartate, benzoate, benzenesulfonate,
bisulfate, butyrate, citrate, camphorate, camph-

30 orsulfonate, cyclopentanepropionate, digluconate,
dodecylsulfate, ethanesulfonate, fumarate, glucohepta-
noate, glycerophosphate, hemisulfate, heptanoate; hexa-
noate, hydrochloride, hydrobromide, hydroicdide, 2-
hydroxyethanesulfonate, lactate, maleate,

35 . methanesulfonate, 2-naphthalenesulfonate, nicotinate,



nmonocyclic. Each heterocycle consists of one or nore car bon atons and

from one het er oat ons sel ect ed fromthe group

ni t rogen, Gvg)x{?ggiﬁssand sul fur. As used herein, the ter 1L\toﬁl?ntrogen and
sul fur 30 het er oat ons” i nclude any oxidi zed form of ni trogen and

sul fur, and the quaternized form of any basic nitrogen. In addition
any ring nitrogen or carbon nay be - pptionally substituted with a
substituent R err] as defined herein for conpounds of forrmula | or
1. A heterocycle 35 may be attached at any endocyclic carbon or

het er oat om oxalate, pamoate, pectinate, persulfate,lB- whi ch
results in the,cre |ono stabl e_Structure el &l ed

heterocycle3||ﬂﬁ ?ﬁeﬁﬁ?ﬁﬁﬁﬁycP?Xalate' pﬁEF@Tocﬁ% ‘es and 8-10
meneber ed bi c;a:iqcnrkaatea,r craxtrste, thiocPapéter etiobyilatecysides defined

above include, fQl-ansure. €xanpl e, benzimdazolyl, imdazolyl,
I m dazol i noyl , I'm dazol i di nyl, quinolyl, |squ|nonI I ndol yl ,
i ndazol y3, |ndazol|nondThxﬂniQN#n&wmmdblﬁb epynsdamylthe pyridyl,

pyrrolyl, pyrig] rnﬁ%@ i ékrﬁﬂ %@Ef&oﬁikrogln onE&&%Q%?G?roups

qui noxol yl , plper pyrany gyrazo éﬁ era

pyrinidinyl Rfr itdhe iGampounds “disglesedi Rgreinni akbep PﬁymlqﬁHQEn .
thienyl, card &s@@laﬂerﬂﬂéa%ﬂh Aﬁyr& €At BOkhBWh, teidhved \We thiazo-
l'idinyl, benzof t I.anpr pho Qe, oxazql yl,
benzoxazol yl , %%ﬁ% ) ?d%ﬂ? uding, for example, lower

10 alkyl halldes, such as methyl, ethyl, propyl and butyl
chloride, bromides and iodides; dialkyl sulfates
including dimethyl, diethyl, dibutyl and diamyl
sulfates; long chain halides such as decyl, lauryl,
myristyl and stearyl chlorides, bromides and iodides;

15 and aralkyl halides including benzyl and phenethyl
bromides. Water or oil-socluble or dispersible products
may be obtained by such quaternization.

The sulfonamides of this invention are those
of formulas I and II:

20 Formula I:
b x x e
N
Z- P ~SO,-E'
G G
{I)
Formula TII:
X XX X
’ |
X XF F Y

( IT )



- 15 oxoazepi nyl, azepinyl, isoxazolyl, isothiazolyl, furazanyl,

t et rahydr opyranyl, tetrahydrofuranyl, t hi azol yI t hi adi azoyl,

di oxol yl , W #34388 | oxat hi ol yI , benzodi oxol yl , di t hi BEYIUSY E‘_’j“____
"t hi ophenyl, : t et r ahydr ot hi ophenyl , sul folanyl, di L diroxol agyﬂ

20 tetrahydrofurodr h d of t et r ahydr op r?ﬁ'ﬁodr’hydrof yranyl ‘r

di hydr opyr anyl , Thls eet urof urag)él and tetra drop_yranofura

The term "hal 0" re IL fluorine,~chlorine, bromne

or iodine. 25 rme "H 'V protease” and "H V aspartyl

pr ot ease" are used |nterchangeably and refer to the aspartyl protease
encoded by the human i mmunodefi ci ency virus type 1 or 2. In a
preferred enbodhereinof this i nvention, these terns refer to the

human 30 i mrunodefi ci %Q{hel §Us shig%&kda%ﬂ %hﬁr&&i‘ﬁegons:.stln

The term "substituted",

term"opti "
not, and subst®f utNéBESOE; -N:GﬂtPaA neHi“PhAf orﬂrﬁﬂb@:of‘ﬁ‘l‘ﬁ@‘r%%ﬁ @EH' refer
to the reﬁhﬂpeﬁggt ine?ng n@r _ﬁqFﬁ edr;ogen radicals in a given 35
ra ie

structure with t I Cal speci d substituent

- 12 - 5 When rmreeﬁﬁhnthé pogepeadant ly gﬁwgﬁlu%?ﬂ‘i“etﬁﬁy be
' group consisting of H; Het; -R!-Het; -R!-C;-C¢ alkyl,

which may be optionally substituted with one or more
groups selected from the group consisting of hydroxy,
C,-C, alkoxy, Het, -O-Het, -NR*-CO-N(R?) (R?}), -NR*-CO-OR?
10 and -CO-N(R?) (R} ; and -R'-C,-Cs alkenyl, which may be
optionally substituted with one or more groups selected
from the group consisting of hydroxy, C,-C, alkoxy, Het,
-O-Het, -NR*-CO-N(R?) (R?) and -CO-N(R?) (R?);
each Het is independently selected from the
15 group consisting of C;-C, cycloalkyl; Cs-C; cycloalkenyl;
Cs-Cyp aryl; phenyl fused with heterocycle; and
heterocycle; wherein any member of said Het may be
optiondlly substituted with one or more substituents
selected from the group consisting of oxo, -OR?, -R?, -
20 N(R?) (R?), -NHOH, -R*-OH, -CN, -CO,R*, -C(0O)-N(R» (R?}), -
S(0),-N(R?) (R?}), -N(R?-C(0)-R?, -C(0)-R?®, -S(0O),-R?}, -OCF,,
-8(0),-D, -N(R?®) -S(0),(R?, halo, -CF,, -NO,, -R®, -O-R®, -~
C(O)N(D) (D) and -C(O)N(H)D; :
each D and D’ is independently selected from
25 the group consisting of R%; -N(R?) (R?); C,-Cg alkyl,
which may be optionally substituted with one or more
groups selected from C,-C¢ cycloalkyl, -OR?, -R®), -O-R® -
S-R® and R%; C,-C, alkenyl, which may be optionally
substituted with one or more groups selected from the
30 group consisting of C;-C¢ cycloalkyl, -OR?, -R}, -O-R® and
R%; C;-Cs cycloalkyl, which may be optionally substituted
with or fused with R%; and C;-C¢ cycloalkenyl, which may
be optionally substituted with or fused with RS;



substituted with nore than one substituent sel___g._c_:t_edj froma specified
group, the substituents may be ei or different at every

e oo L/{]@E-gh
posi ti on WO®52438anple, 5 t he mf"é'tgﬁ.;g?l,.\]lg'éggb( R2) &)r - ph U§374p2420
Typically, when a - struct ure_@)@éﬁ&éﬂ-_ 4=y—&ybstituted, 0-3
substitutions are preferred, and O-1 substitutions is nore preferred.

Most TuissShet Hasdeen ¢ uents are those 8 whi ch enhance protease
[ or 10 i ntracel | ufat®anti viral activity in permssive

rtalized manmmal i an cell 1ines, or which

i nhi bi l .

mam*ralé

enhanc elrTverability b Lhangl ng=sol.uwpi.ld SLLeF Lt ESBMOTr
enhanci ng phar macoki net i %aglb E"4nd gflarl%clglcﬁ/%aen%dce%%@ia% es as_copmpared to
the 15 unsubbkei guoeg conpishdng Ofh&etrord® et eriet-Het: -QuBstituents

oref orred substREuents O BT B B R b P e Tabl ot

preferred substit used I n-the ‘conpounds in Tabl es
1, 5, 6, winll gne20r more groups Bedqansf "R rihe FEATBsed as a

li nker bt weenyongs ,tﬁﬁg Efdgcaiﬁd%iydﬁﬁd%zﬁs Blkenyl, which may e
term "-phenyl - errf as use

[ herein refers to aogzpen I ralcgl
havi ng R7, theoptieonailyi subssituted with QRIP¥ MRXPRETIVBR SAGeEkFHess!y

envi sions 25 £:Bgl YEKCLiGub BBns) Sty IO N@dalia ekl ng nul tiple Rierr]
substituents on the phenyl ring. Preferably, 0-3 R%irérc]tédn ro Y
particul ar phenyl radi caPa3gheRnots I—E-n‘liﬂpﬁﬁéﬁf‘f‘%ﬁf £ Fromyt
systenms aie pra B g R e o e ayst . Moy be
czlrbocyé-loic grcﬁﬁgl‘optxpdﬁépl)y' -NR?- @Hlﬁé?n'gﬁg'%fg%r%n‘he?@%'gﬁzf sﬁch {
as N, Oor S. ¢c(o)-;Preferred ring systens include benzi m dazolyl,
benzoxazol yl, benzothi azgla%h, Rpe{]sZtJr.:il égle}/xldéntly selected from the
group consisting of H, R®, and C,-C, alkyl optionally
substituted with R%;
15 each R} is independently selected from the
group consisting of H, Het, C,-C¢ alkyl and C,-Cs alkenyl
wherein any member of said R?®, except H, may be
optionally substituted with one or more substituents
_ selected from the group consisting of -OR?, -C(0O)-NH-R?,
20 -s(0),-N(R?) (R?), Het, -CN, -SR?, -CO,R?, NR*-C(O)-R%;
each R' is independently selected from the
group consisting of -OR?, -C(O)-NHR?, -S(0),-NHR?, halo,
-NR*-C(0)-R?, -CN, -N(R? (R?»), -NO,, -C(O)N(D) (D) and
-C{(O)N(H)D;
25 each R® is independently selected from the
group consisting of H and C,-C; alkyl; ,
each R® is independently selected from the
group consi..'sting of aryl, carbocycle and heterocycle,
wherein said carbocycle or heterocycle may be
30 optionally substituted with one or more groups selected
from the group consisting of oxo, -OR’, -R’), -N(R®) (R%),
-N(R%) -C(0)-R’, -R’-OH, -CN, -CO,R%, -C(O)-N(R%) (R’), halo
and -CF;;
each n is independently 1 or 2;
35 m is an integer selected from 1, 2 and 3;



- 13 - I m dazolyl, indolyl, isoxazolyl, isothiazolyl,

oxazol yl, _t hi anapht henyl , thiazolyl, and triazolyl. The
term "pha &%ally ef fective anount"” refers to anP@hyE#02420
effective in treating HV infection 5 in a patient either as nonot herapy
or in conbination wi th other agents. The term"treating" as used
herein refers to the alleviation of ignptons of a particular

disorder in a patient or the inprovenment o ascertai nabl e

measur enent associated with a particular 10 di sorder. Specifically,

W th respect to HV, effectI%V%%H.rn:eélO a%@ﬁ@%t%@ 33-Jn@ GHFOoUNds and

conposi tions of this FESUlt in an | mprovenent in an
HV associ at ed ascesach nabardn@asiseipdependentdymselected from
"prophyl acti cal [ 9{@15‘ farsgqd &h anount 15 effectlve in
preventing H V‘JTHIn e%%&% élé‘n ?ﬁ% %E Ry and used here| n, 5 éerm
"patient” refers to a nanma¢h X and thladiﬁée@eﬁ@ﬁﬁﬁ Y selecte rom The
term phaémce%ﬁéa&fﬁxg%&%f@ﬁﬁﬁa&f' 8 drogen;0-0Ord Uyt " -sHfeDg to a

carrier or adjuvant be a n1n|stered to a tlent to et her

with a conpowuhalogencﬂn@hlEflﬁvéﬂﬂl5n agRd tafresh 'the
phar macol ogi cal activity éé‘&&e?flénﬁnaép%ab%llsr \@éqrécted fz&shmmst ered in
doses sufficient to deliver erapeu nount of the
antiretroviral FEeHR. cgﬁﬁlstlng of hY Kggﬁ§e&n%e ein, the conmpounds of this

i nvention, including the ces@stWEeot efpiesslly arted to the contrary,
10 the term "I[variable] as defined for formula I or II",
or any equivalent term used herein, refers to the
definitions shown directly above. In addition, where
no reference is made to a particular definition for a
given variable, the definition is to be taken as that
15 defined for formulas I and II shown directly above.
Preferred compounds of formula I include
those compounds wherein G or G’ or both are oxygen.
More preferably, when G or G’ or both are oxygen (i.e,
_ form & carbonyl with the carbon to which they are
20 attached), the X and X' on the carbon adjacent to the
carbonyl are independently selected from the group
consisting of H, OH, F, or taken together, oxygen.
Preferably, the compounds of formula I contain from 1
to 4 carbonyls, and more preferably 1 to 3 carbonyls,
25 in the backbone of the structures.
Other preferred compounds of formula I and II
are those wherein E’ is selected from -Het and -R2-Het.

More preferred E' are those selected from the group
consisting of -phenyl-Rj; carbocycle; heterocycle

30 optionally substituted with -NHAc, alkyl, alkoxy, -OH,
and CF3; and Cy-Cg alkyl opticnally substituted with Het
wherein Het may be optionally substituted with -NH-
C(0)-Cy-C3 alkyl, oxo, Cj-Cg alkyl, alkoxy, -OH, and CF3
and wherein R’ is selected from the group consisting of

35 H, -OH, -OR? -R?, -N(R? (R?), -N(R?))-C(O)-R?} -R®*-OH, -CN,



are defined to include pharnmaceutically acceptable derivatives or

prodrugs thereof. A "pharnmaceutically accept abl e derivative or
prodrug" WOM243¥ty 30 phar maceutical |y acceptabl e salt, HEHEP0&EP: of
an ester, or other derivative of a conpound of this i nvention
whi ch, upon adm nistration to a recipient, is capabl e of providing
(directly or indirectly) a conpound Y this invention or an
inhibitorily active 35 nmet abolite or residue thereof. Particularly
favored - 14 - derivatives

and prodrugs ar_%dﬁose_d(&t_ﬁ;l\%?]qﬁs)e' t_hlgo& hald! al bpbi | iggsof the

compounds of this?2irdvention 'h "conpotinds are adm nistered to a
mammal (e.g., lpreferredlB'owry those asé¢leatadnEsbrr etec gmpupnd pthenysl nor e

> readily apgorbgd it ehh'i’bépﬁgd;e?éc%hcgr% h@?{ee roup ,éiﬁlé%ﬂyné’f
t he parent conpound {0 a biol ogica conpartmen (ge.g., the brain”or
| ynphatic systef) H, -OH, eloR?, veRl,0 <MRPAREN; sNe¢R?)esC(O) -R?, and -

Ph i cal b 7t 10 hi s ¢4 i
Tnal v thoca. Sars cHBpRoREeRRAALRT Uee Dansy, F QGROAEE crta o prlel | O
organi ¢ aci ds expres#ld e docaihe esowtrasiy| abhe aeirfis "Riel pe€ers

hydrochl oric, hydrobromc, sulfurig, nitric, perchloric, fumaric,
nal ei c, phosph&f (F?‘egldf&i-lqlité-,"rls shown above.

Other preferred compounds of formula I
include those compounds having the structures of
10 formulas IV, VI, VII, C and CI:

Formula IV:

D x x l|>’
N
y A ~SO,-F'
(o (o]
( IV )
Formula VI:
G
SO,-F
Z Ilq/ 2
X X p
( VI )
Formula VII:
G xx D



15 | actic, salicylic, succinic, toluene-p-sulfonic, tartaric,
acetic, citric, nethanesulfonic, et hanesul fonic, formc, benzoic,

mal oni ¢, APIPER4BENe- 2-sul fonic and benzenesul foni c ZGTASISB4R,

aci ds, such as oxalic, while not in thenselves 20 pharmaceutical ly
acceptabl e, may be enployed in the preparation of salts useful as

I nternmedi ates in obt ai ni ng the conpoggds of the invention and their
pharmaceutically acceptable acid addition | fs. Salts
derived from appropriate bases include 25 al kali metal (e.g., sodiun,
al kal i ne earth netal (e.g., magnesium, ammoniumand N-((err]

al kyl)[err] salBQrmula C: The term "t hi ocarbamates” refers to
conmpounds containing the functional group NSO err]-0.

The term"if X and X are taken togeéher, 30 D oxygen" refers to a
carbonyl forned on the carbon that bear§ that - X and X . Wien X and X

are both gem nal substi t ut ent carbon, if one is -OH the
other is H The c&hpo t hi 80gT®ent i on contain one 35
or nore asymmetric carbon atons and tjugroccur as

- 15 - racemat es and racem c m xtures, single enantioners,

di astereoneric m xtures and i ndi vi dual diﬁﬁieyeoners.

Formula CI:

SO E
|
X OH D

{ CI)

wherein the wvariables are as defined for the compounds
of formula I with the exception that in formula C, Z is
5 selected from the group consisting of -N(H)A; -N(D)A;
-N(H)E; -N(H)C(O)N(D) (E); -N(H)-Het; -Het and -N(D)-
Het. The most preferred compounds of formula I are
those compounds of formulas VI, VII, and C.
Preferred compounds of formula IV include
10 those compounds having the following definitions for
one or mbre of the below-specified variables:
each D and D’ is independently selected from
the group consisting of C,-C¢ alkyl, which may be
optionally substituted with R6;
15 each E and E’ is independently selected from
Cs-Cs aryl, which may be optionally substituted with R4;
each R' is independently selected from the
group consisting of -OR?, -N(R?) (R?) and -NO,;



Al'l such isoneric forns of these conpounds are expressly included in

the present invention. Each 5 stereogeni ¢ carbon may be of the R or S
confi gur atW@®s24385 Al t hough the specific conpounds exenpl PCTEE?P242H s
application nay be depicted in a particular st ereochem cal
configuration, conpounds having either t he opposite stereochem stry
at any given Chl ral center 10 or mxtur%thereof are al so envi si oned.
Combi nati ons of substituents and vari abl es envi sioned by this

i nvention are only those that resul t in the formati on of stable

conmpounds. The term Ngel&ELES fgomon:neunds
whi ch 15 possess st abi Fat su?fs‘l cient %ﬁ'% manuf a

T TCC
whi ch mai nt ai nsgrbepi nbagulstty-n@f qfheN:@ﬁ;ﬁﬁﬁﬂd TRHFHPA ARG eﬁF eri od

of time to be useful for they pﬂre‘iosi inde eﬂ’&éﬁtiﬁdsébéetéd( érgam the
t herapeutic or prophylactic mnlstralonto for use in

affinity 20  GMOUpHCORELSINSHSE GrFondfyl AAd Eaid B ared
conpounds gr e s QQh?a%tedaofreWM&ﬁ KOl €r6dfcDe, | @herein anyin the

absence of” noi s%ure or ot her, chem cally reactive S at

| east a week. member of said fet d‘?ﬁ'}bc}lﬁlo%pﬁmf‘ﬁ%l%rﬁg%ﬁ?gﬁﬁ\k}%ﬁtlc}n@{rra be
25 used in thgef gfn“@‘resgmtq_etruMI rehe | samgaorcdbEferent,or ganic

aci ds. Included anon suc aC| q‘ salts 2ar@ t he

L8
foll owi ng: acet &ede e grgyp n%‘?’é51§§b3§t §¥p €] zoéte
benzenesul f onat ey (R?) (R’)bl s.utd,at eC (bUNYRAX éR’)mandat-fS(Q)anﬁ orate, canph- 30

orsul fonate, cycl opent anepropl onat e d| gl ucon f
et hanesul¥®nat e, fumar at e, 28§k 18 mﬁ EdeﬁFglgeg ?Qsp aﬁt&f\

hem sul fate, hephanegicup hﬁiﬁklstlng cmbame, oudandhlmosdeprhﬁm

hydr oi odi de, 2- ydroxyethanesulf te, maleate, 35
met hanesul f onat & 386 ZohAFA SRl %?’%ﬁ ﬁf coﬁﬁgg

each A is :Lndependently selected from the
group consisting of H; -R'-Het and -R!-C,-C¢ alkyl; and
15 each R' is independently selected from the
group consisting of -C(0)- and -0-C(O)-.
Preferred compounds of formula VI include
those compounds having the following definitions for
_ on. or more of the below-identified variables:

- 20 each D and D’ is independently selected from
the group consisting of C,-C4 alkyl, which may be
optionally substituted with R6; '

each X and X’ is independently selected from
the group consisting of H, OH, and if X and X' are
25 taken together, oxygen;
each E’ is independently selected from C;-Cq
aryl, wh:.ch may be optionally substituted with R%;
‘each R! is selected from the group consisting
of -C(0)- and -0-C(O)-;
30 each R* is independently selected from the
group consisting of -OR?, -N(R?) (R}) and -NO,;
each Z is selected from the group consisting
of -N(H)Het; -N(H)A; -N(D)A and -Het;
each Het is independently selected from the
35 group consisting of C¢-Cjy aryl and 5-10 membered



- 16 - oxal at e, panoate, pectinate, persulfate, 3-

phenyl propi onate, picrate, pivalate, propionate, succi rate,
t hi ocyanatw0o %@84385at e and undecanoate. 5 P&hﬁ%@%@ént i on
"al so envisions the qguat erni zati on of any basic nitrogen-containing
groups of the conmpounds disclosed herein. The basic nitrogen

can be quaternized with any agents known_t g3t hose of ordi nary skil

in the art including, for exanple, |ower 10 al kyl halides, such as

met hyl, ethyl, propyl and butyl chloride, brom des and i odi des;

dial kyl sulfateg Satura e?”&f“@h&ﬂt&tﬁ&b@het@:@dwﬂle didnd Wheretigi any!

sul fates; |ong c aln des _such as decyl, |.auryl rls%yalgﬂd
stearyl chlori deember onf deaidnler oBRYePe Pptio YarSHESK L HAtF

i ncl udi ng benZYéné”QrpﬁéﬂétQﬂbstltuenbgomﬁhﬁssdﬂ%(ﬂr(ﬂlfﬁérsmtuble or
di spersi bl e produ e obtained by such qguaternization.

S nma
The suIfonan1de§eﬁ?cFﬁ¢sfFﬂWe%?Foﬁ TQPR t hose of formulas | and I
20 Forgul a |¢onsisting of -OR?, R?, -N(R?) (R?), -NO,, -C(O)N(R?) (R?)

and -S(0),-R%; and
each A is selected from the group consisting
of H; -R'-Het and -R!-C,-C¢ alkyl.
Other preferred compounds of formula VI
10 include those compounds of formula CIII:

Formula CIII:

_SO,-E'

I
OH D

( CIII )

wherein the variables are defined as above for the
compounds of formula I. Preferred compounds of formula
CIII include those compounds having one or more

15 variables as defined for preferred compounds of formula
VI. In addition, preferred compounds of formula CIII
include those compounds having the formula LVIIa:



[err] 17 wher ei n:

each Z is selected fromthe group consisting of -N( D) SQ2E; - %;
-N(D) A -NOPERBBNH (OND) (B); - N(H) - Het; - Het m’”“@@‘* t;
where, in formula |, Z may 5 not be phthalimdy each A
i s independently selected fromthe group consisting of H Het;
-Rlerr]-Het; -Rerr]-CJerr]-C6 al kyl, whi ch may be optionally

substituted with one or nore gr oups %%I ected fromthe group consisting
of hydroxy, 10 Cerr]-Cerr] al koxy, Het, -O Het,

-NR[ err]-CO N ‘H( i -NR[err]-COOR[err] and -CO-N(Rerr])
(Rlerr]); and% =C2=t8" al kenyl, which may be optional ly

substituted with one or nore groups sel ected fromthe group consisting
of hydroxy, Cerr]-Cerr] al koxy, Het, -OHet, -NRerr]-CONR2) (R2)
and -CO-N(R2) (R2); 15 each Het _is independently selected from
t he group consi sting of C[err]IIJC[eQI'} CP:| oal kyl; Cerr]-Cerr]

cycl oal kenyl ; Co-Cerr] aryl; sphenyl fuggd with heterocycle; and

het erocycl e; wherein any nenber gf" sai rra?s@g—E' optionally
substituted with one or nore substituents 20 selected fromthe group
consisting of oxo, -OR[err], -Rerr], (Rlerr]) (Rlerr]), -NHOH,

-Rlerr]-OH, - CN, - CO2Rlerr], - C(O)(--INI(H[ rr] ) (Rerr]), - S (O
2-N (R2) (Rerr]), -N(Rlerr])-C(OQ-Rerr], -(Q-Rerr], -S(On -Rerrj],
-OCF[err], wheX¥#i{3) A0 s - 8¢ Rpetefl) £5610) 2hR2 groug @;on{ﬂ-‘e{tei_ng ,0f NER'- - R6,

-O RS, - Het and -R'-C,-Cs alkyl substituted with -N(R?) -CO-

N(R?) (R} or -N(R?)-CO-0-R?; R! is selected from the

S group consisting of -C(0)- and -0-C(0)J-; and the other
variables are defined as above for the compounds of
formula I. For compounds of formula LVIIa, preferred
definitions for A include -R'-phenyl-R’, -R'-heterocycle
and -vVal-R!-R’. More preferred definitions for A

10 include:



- C(OND (D and -C(ONH D; 25 each D and D is independently
sel ected fhQUR)q3gs the group consisting of Rerr]; -NR2) (J&pisoshaizo

al kyl , mhicﬁ may be optionally substituted with one or nore

" groups selected fromC3-C6 cycloalkyl, -ORerr], -Rerr], -ORerr] -

S-R6 and R6; C2-C[err] al kenyl, which nmay be optionally 30 substituted

Wi th one or nore groups selected fromthe2s - group consisting of C3-C6
cycloalkyl, -ORerr], -Rerr], -ORerr] and R6; Cerr]-C6 cycloal kyl,
whi ch may be optionally substituted with or fused with R6; and C5-C6
cycl oal kenyl , which may be optionally substituted with or fused with
Rerr]; 35 CHy O . 17a where, in
formula I, Dlerr] re ot be unsu

pstituted rethyl, ounsubstituted ethyl,
unsubstituted pheg pheps substituyred with | oro, acetan do,
car banoyl et hyl H allyl o
CF Oss
'S ’ OH ? [] ” s
O 0 °
o o __ I
_ o=
HN ,
O
(¢
¢
§ B °JL'F
o ? y H O ' '
N .
i X
S N
N H o S CH; H o

Preferred D and D’ for compounds of formula LVIIa
include C;-Cg alkyl, which may be optionally substituted

with RS.
Preferred compounds of formula CIII also
5 include those compounds having the formula LVIIb:



15 20 25 30 35
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- 26 -
Formula LVIIb:
OH ?’
Z N
~S0,-F'
( LVIIb )

wherein Z is selected from the group consisting of:

Rs ns Rg"
(/—)-n—( RS (g R8 ( nN\ S\N/Y
9,N N_ N N R N
Y T o S . RS N 8 N
o o . 0 o ’
o R8 N RS 29
and
RS S ~ RS N\\
6] o 5

and wherein R® is selected from the group consisting of
R?, -N-C(0)-O-R* and -N-C(O)-R%; RY is selected from the

5 group consisting of R?, -C(0)-0-R? and -C(0)-R? and R? is
as defined above for compounds of formula I.

For compounds of formula LVIIIb, preferred D
and D’ are C;-Cg alkyl which may be optionally '
substituted with RS,

10 Preferred compounds of formula VII include
those compounds having the following definitions for
one or more of the below-specified variables:

each D and D’ is C,-Cs; alkyl, which may .be
optionally substituted with Rﬁ;

15 G is H,;



18 each E and E is independently selected from t he
group consvebspqpssf Het; -O Het; Het-Het; -ORerr]; - YRARb ;
Cerr]-C6 alkyl, which nay be optionally substituted vviPt h onga%"]rm nor e
groups selected fromthe group 5 consisting of Rerr] and Het; and C2-C6
al kenyl, which may be optionally substituted with one or nore groups
sel ected fromthe group consisting-oR7R-err] and Het;
each R err] is independently selected fromthe group consi sting of
-49-, -5(092-, -O-O-, -G 10 C(Q-, -OS (9 2, -NRerr]-S (0 2-,
-NR[err]-C (O - and - NReach] XCanli- X' is Gn@ependently selected fxyem R2 is
I ndependently sel e f . ge.ou onsgi st , % R6, nd
Cerr]-Cerr] g}lliy&.%g?i éﬁ%#gglng osfu%!gt h}ﬁt re%{dj\nlt%jl%gn{‘!sx aré
each R3 is i ndepkeniehoggtberecosygenem t he group consisting of H, Het,
Clerr]-05 al kyl and C2- CGaahkghyhs indeWRGicRlt A dmues oframi d REer ],

I ona BSTItut e

except H nay be opt ly su w t'h one or npre substituents

sel ect ed5f r om atgl grehpchomay sbengpsiongilar gubstgtytedwieh (R 7 20
-S(On-N(Rlerr]) (R2) E‘S{:h RCN s 'sQBl?EEEd £CRR sl br NP2 -dedrdist¥ag

each R err] is independently selected fromthe group “consi sting of
-OR[err], -C(Qf-NEIRQ) --&9) -ONBIRR) -hal o, -NR[err]-C(O-Rerr], -CN,

2] () S OMELIRL S naen bty bEheties rom che oo
group consisting of -OR?, -N(R?) (R?) and -NO,;

10 each Z is selected from the group consisting
of -N(H)Eet; -N(H)A; -N(D)SO,E; -N(D)A and -Het; and
more preferably from either -N(D)SO,E‘or -N(H)Het; _

each Het is independently selected from the
group consisting of C¢-Cy aryl and 5-10 membered

15 saturated or unsaturated heterocycle, and wherein any
member of said Het may be optionally substituted ‘with
one or more substituents, the same or different,
selected from the group consisting of -OR?, R?,

-N(R?) (R}), -NO,, -C(O)N(R® (R?) and -S(0),-R®; and

20 each A is selected from the group consisting
of H; -R!-Het and -R'-C,-C, alkyl.

Other preferred compounds of formula VII are
those compounds having the structure of formula CIV:

Formula CIV:

D OH (o)
| \Y/4
I?’ E
D
( CIV )
25 wherein the variables are defined as above for the

compounds of formula VII.



group consisting of Hand (Jerr]-C3 al kyl; each R6 is

I ndependent |y selected fromthe group consisting of aryl, carbocycle

and het er tQ 2334385 wher ei n sai d carbocycle or heterocycl ePEFEYSHE02420
optionally substituted with one or nore groups sel ected fromthe group
consisting of oxo, -OR5, -Rerr], -N(R5 (R5), -N(R5)-C(O-Rerr], '
-Rlerr]-0OH, -CN, -CX2R5, -C(O-N(R6), hal o,@nd -CF[err]

each R err] is independently selected fromthe group consi sting of
divalent (err]-C3 al kyl - 19 -

p is an integer selecteddqm %ﬁ%}lﬁrﬁferz‘ed compound82elf Scmhld S

I ndependently selected from oup consi sting of H2

nd O
each X and X V31 gaepdiess opmpaundehayopg the sFﬁﬁcﬁFGGpogo IRy of

hydr ogen; -OH;, pxNi2; -SH D hal ogen and, if X and X are taken

t oget her, oxygen; each Y is independently selected from

t he group consi sting of hydrogen and D. Except where
expressly not egomullae ixpat:rary, 10 the term"[variable]. as defined for
formula I or I1", or any equivalent termused herein, refers to the

definitions shown directly above. In addition, where

G xx D

MNL R7
A

( LXII )

5 wherein the variables are defined as above for
compounds of formula I and R’ is selected from the
group consisting of H, -OH, -OR?, -R?, -N(R?)) (R?), -N(R?) -
C(0)-R?, -R®*-OH, -CN, -CO,R?, -C(O)-N(R?® (R?), halo and -

| CF;. Preferred compounds of formula LXII include those

10 .compounds having one or more variables as defined for
preferred compounds of formula VII.

Preferred compounds of formula C include
those compounds having each Z is seleéted from the
group consisting of -N(H)Het; -N(H)A; -N(D)A and .-Het;

15 and one or more variables as defined for preferred
compounds of formula VI.

More preferred compounds of formula C include
those compounds wherein G is H,, X is -OH or H, and X'
is -OH or H.

20 Preferred compounds of formula CI include
those compounds wherein X is a C, alkyl substituted

with R and D’ is a Cy-C4 alkyl optiocnally substituted

with R®. Most preferably, X is benzyl and D’ is i-Bu or
cyclopentylmethyl.



no reference is nmade to a particular definition for a gi ven vari abl e,
the defini to be taken as that 15 defined for for I
shown di rev%:?PgQ Je:l’gove Preferred conpounds g&%?#ﬁqg I

include t hose conpounds wherein G or G or both are oxygen.

More preferably, when Gor G or both are oxygen (i.e, forma
carbonyl with the carbon to which they areg0. attached), the X and X' on
t he carbon adjacent to the ‘carbonyl are independently selected from
t he group consisting of H OH, F, or taken together, oxygen.
Preferably, the Corfpound%’x@féz&‘é&”c?odlp&maé" Bfffémm'kla II in@l4idear bonyl s,
and nore prefer%Iy 1to 3 r-b | s, int ebgckbon of tﬁ
structures. ose compount S0 %’éf%r?’é‘a LonfBuhas S'Pr 3Ceht 11

are those wher eonthe itackdorns mhf}:rmmbéﬁ-m@dz Reakieh. togethelyr @.re
preferred E t hose l.ected f ou nsi sti

- phenyl - R7; can%’gﬂ‘I e; %%'a S & &%??Bﬁﬁl P§ g E&Piﬁ?gd k% h
-NHAc, alkyl, &hbseycompldunds hava:m:g e structere] of6 fakkyalaoMIiIdnral |'y
substituted with Het wherein Het may be optionally substituted with

- NH C(O-derr]-C3 alkyl, oxo, Cferr]-C6 al kyl, alkoxy, -OH and CF3
and wherei n R} £ermula JJIdct ed from t he group consisting of 35 H -OH,

-OR[err], -Rerr], -N(Rerr]) (R, -NR2) -C(O -Rerr], -Rerr]-0CH -CN,
- 20_

0 x x

N,so,-E'

X XF F v '
( VIII )

wherein the variables are as defined above for
compounds of formula II.
Preferred compounds of formula VIII include
10 those compounds wherein one or more of the variables
' are defined as follows: on the backbone carbon bearing
Z, X is H and X' is D; on the backbone carbon adjacent
to N-Y, X and X' are independently selected from D, and
preferably from C,-C; alkyl and H, and most preferably
18 both are H; Y is selected‘ from D, preferably from C,-Cq
alkyl and H; and E is a C4-C,, aryl optionally
substituted with one or two substituents, the same or
different, selected from -OH, -OCH; and -NH, and Z is
selected from (3S)-THF-OC(O)NH- or 5-(1,3-dioxanyl)-
20 OC{O)NH-.
Other preferred compounds of formula VIII are
those compounds having the structure of formula CV:



-CR2R2, -C (O-N(Rerr]) (Rerr]), -N®2, halo and -CF3. Most

preferred E _are those selected fromthe group -phenyl - .
Preferred”?f@?@?sare sel ected fromthe group consisting PCTRBE$&ééJ-C}t
NC2.

-OR[err], -R2, -N(Rerr]) (Rerr]), -NR2) -C(O -R2, and - 5

Most preferred Rerr] are -NK[err]' -OH and -OCH3. Unl ess expressly
noted to the contrary, the term"R7" refegfg - to the definitions shown
above. Q her preferred conpounds of forrmula |-
i ncl ude those conpounds having the structures of 10 formulas 1V, VI,
VI, Cand Cl: Formul a |V:
[err] - 21 - Formula C
Formula CV:
Chr F Y |
N
Z)\'RS/ \soz_Eo
O X
( CV )

wherein the variables are as defined above for
compounds of formula II. Preferred compounds of
formula CV include those compounds where X and Y are
5 independently selected from the group consisting of H
or C,;-Cs alkyl, which may be optionally substituted with
Rﬁ; and Z is selected from the group consisting of -
N(H) (A) or -N(D) (A). _
Preferred sulfonamides of this invention of

10 formulas I and II include the specific compounds
contained in Tables 1 through 8. Preferred compounds
are those which appear in Tables 1, 5, 6, and 7.
Although particular -phenyl-R7 variables are specified
in these tables, this invention expressly encompasses

15 the specific compounds shown having any -phenyl—R?, as
defined above. In such compounds, preferably, at least
three, and more preferably four, of the R’ substituents

are H.



‘[err] wherein the variables are as defined

for the c of formula | with the exception th | la C,
Zis 5 w;tg ec?gsd fromthe group consisting of -N(H A iﬁﬁ/ﬂsgswz%
-N(HE -NNHHCOND(E); -N(H)-Het; -Het and -N(D)- Het. The nost
preferred conpounds of fornmula | are t hose conpounds of fornulas VI,
VII, and C Preferred compounds of formula IV include 10
t hose conpounds having the follow ng definitions for one or nore of

t he bel ow specified vari abl es:
The following list summarizes the content of

each Table:
Table 1: preferred compounds of Formula CIII
Table 2: preferred compounds of Formula LVIIb
5 Table 3: preferred compounds of Formula CV
Table 4: preferred compounds of Formula IV
Table 5: preferred compounds of Formula LXII
Table 6: preferred compounds of Formula CIV
Table 7: preferred compounds of Formula C
10 Table 8: preferred compounds of Formula CI



each D and D is independently selected from t he group consisting of

Cerr]-C6 al kyl, which may be optionally substituted with Rerr]; 15
each E andW@'9SR4385 ndependent|y sel ected from d[ er r] - CPETSIHPIAR0

whi ch may be optionally substituted with R err]; each
Rlerr] is independently selected from4is2 - group consi sting of

-ORlerr], -N(Rerr]) (Rerr]) and - NO2;

- 22 - each Z is independently selected fromthe
group consisting of -N(HyHet; -N(H A, -N(D) A and - Het;

each Het is independently sel ected fﬁgghhne group consisting of
Cerr]-Cerr] aryl and 5-10 nenbered dhturated or unsaturat ed

. heterocycl e, wherein any menber of said Het may be optionally
substituted with one or re substituents, the sane or different,

selected fromthe group consistifng of -OR[err R ], -N(R2)
(Rlerr]), -NJerr], -C(ONR g ers802 @ On-Rerr]; 10
each X and X is independentl% selectea from t he group consi sting of

H, -OH and, nost preferably, if H B'and X are taken together, oxygen:.

each A is independently selected fromthe group consisting of H;
-Rlerr]-Het and -Rerr]-Clerr]-C6 alkyl; and 15 each Rerr]
i s i ndepe it

-0 CO)-.




‘Preferred conpounds of formnula Vi

v&l(g%g/ﬂls&g ons for

the group consisting of Cferr]-C6 al kyl,

fol |l owi ng
vari abl es

substituted with Rerr];
sel ected from

t aken toget her,

from(err]-C6

Rlerr];

of -C(O
sel ect ed
and - NO2;
of -N(H)
I ndepend
and 5-10
saturate
Het may

same or

oxygen;

i ncl ude
on or

t hose conpounds having the

nore of the belowidentified

each D and D is independent|y BETUS¥R434 om
optionally

I s i ndependentl|y

the group consisting of H OH and if X and X are 25

each

whi ch nmay be
3 -each X and X

El

i s independently sel ected

aryl, which nay be optionally substituted wth

C$ BTTI TS Serecfed rrom{yne group ¢onsi st ing
and -0 C(Q -, <30 each| R ] i$ i endent gy
ror’rb&e RS groub‘BBB'rw'l's Png of -CR[egér] - N( @rr] éék’fﬁ; 1)
each Z is _saglegted| fromthejgroup congisH
t; -N(HA|-N(DJA and - Hel ‘ ' each Het s
tly selectled fromthe 35 oup cpnsistingfof C6-Clefr] ary
nber ed - 23-
or unsaturjted hieterocycle, and whefein any_ nenber of gaid
optionallly substituted with one or mpre substifuents, jthe
fferent, RS pelected fromthe 9f OUrHy | 4-
XX1 > N— CH, OCHj3
o— CH,
RS o] H2 ) _ l 4-
LXV — CH, | OCH3
[E;
RS . ni H2 I 4-
XX +BUNH" N CH, | OCHjs
R c H2 . ‘ 4-
1000 o CH, | OCH3
1001 * I 2 | .
> CH, | OCH
O s

&t




5 consisting of -ORlerr], Rerr], -NR2) (Rerr]), -N®2, -CONRerr])

R2 and -S(On-R6; and each Ais s fromthe
érosz conqY QY 85( ) of H -Rerr]-Het and -R[err]-qerrfé‘@ggﬁq%ﬁo?

O her preferred conpounds of fornula VI _10 i ncl ude those conpounds of
formula CI1: Formula ClI1: = 34 - [err]
wherein the vari abl es are defined as above for the conpounds of
formula I. Preferred conpounds of formula Cl1l include those
conpounds havi ng one or nore 15 vari abl es as defined for preferred
conpounds gof—formot=a VT aadrtron, prererred cpnpounds of fornufa
Clll I ncl ude t osggcgnpou havi ng the for rﬁba LVl | a:l 4-
XXV SO CH, | OCH3
(THz)z _ |
RS +Bu—NH,__O H> 1-Bu 4-
1002 NH— | OCH3
S 0 th l 4-
1003 AN CH, | OCH3
e |
1004 i i 2 L o
: C OCH
| ~ A H, 3
S o) H2 I 4-
1005 (D—o)kn— CH, | OCH3
(CHa
s” o Hy | 4-
1006 9 A CH, | OCH3




- 24 - Formul a LVII a: [err]
wherein Ais selected fromthe group consisting of -Rlerr]- % and
-R[err] - C] Wi09526885a| kyl substituted with -N(R[err]) -CO PCT’UW{QE? (R2)
or -N(Rlerr])-COORerr]; Rerr] is selected fromthe 5 gr oup

consisting of -C(O- and -O-C(O-; and t35e-ot her vari abl es are
defi ned as above for the conpounds of formula |I. For conpounds of
formula LVII a, preferred definitions for A include
-R err]-phenyl - R[err] het er ocycl e and -Val-Rerr]-Rerr]. Mre
preferred f'nlf'nn° ~or 10 —ret—trehe-
_ s ) Hy | 4-OH
1007
(o= ik
o— (CH2)2
S o] H2 l 4-NH2
1008
oy GH
o~ f&h
009 S 2 Hp y "1 3-NHp
1
O adw &
] [;é;k
S (o] H2 4-

1010 | PN

B~
&1
0_.
';:
S
o

1011 : X Hy | -
N— CH, | OCH3
‘Q_o (CHa)e
s H i-Bu | 3-NH
1012 2 2

et




- 25 -

WO 95/24385 PCT/US95/02420
- 36 -
o Hp | 3-NH>
1013 °Q\_° N— CH,
o~ Gy l
- Hy 3-NHp
1014 <:}_°ka_ c|:H2
(SHaxe l
(o] H2 ' I 4=
1015 OJ\,#__ CH, | OCH3
Q/\ 8
H»> | 4-
1016 X,
Oad CH, | OCH3
1 Hz. 4.
1017 O cI:H2 OCHj3
. o H2 I 4-
1018 <Lo’>-o*, CH, | OCHz

O_




Preferred D and D for conpounds of formula LVIIa i nclude Cerr]-C6
al kyl, whi Gfp 88ysfe optionally substituted with Rerr] pcrruseso2420
Preferred conpounds of formula CiIl also 5 i ncl ude those conpounds
having the fornula LVIIDb: .37 - 26 -
Formul a LVII b: [err]
wherein Z is selected fromthe group consisting of:

s Hp | 4-
1019 °i'|*— C OCHj

o

S Hy | 4-
1020 o, CH, | OCH3

2

O
Q_

S (o} H2” | 4-
1021 S~ AN 'CH, |OCH3
(SHax :
S o] H2 l 4-
1022 @__c)k,f_ CH, | OCH3
8 \—/5
1023 . o N— CH,
T

Rz

5" CHy Hp | 4-
1024 O\Zjiﬁ_ c OCHj3
)




[érr] and wherein Rerr] is selected
fromthe

ou conS|st|ng of R2, -NC(O-ORerr] an%;.r R2; R9
i s sel ectg'd’ ﬁ[’)’d group consisting of Rerr], ,% Rz

err| and
C(O) Rlerr] and R[err] S as dg&l ned above for conpounds of fornul a

For conpounds of fofmula LVIIlb, preferred D and

D are err]-Cerr] alkyl which may be optionally substituted with
Rlerr]. 10 Preferred conmpounds of formula VII include
t hose conpounds having the follow ng definitions for one or mre_of
t he bel o specitied jari abf es: each Djand D is
Clerr]- rr] alkyl,] w8 chi may be o] optionallesubtltu ed Wt h4is
Gis H2; 1025 N— CHz OCHj3
I (Cl?Hz)z
N
Q
) o] H2 I 4-
1026 O/LN_ CH, | OCH3
E;h
RS o H : 4-.
1027 @\/ﬁr'ﬁd\?_ 2 (‘:Hz OCH3
je)
1028 . Oﬁ(\*— Hy || 4
M CH, | OCH3
S H2 l 4-
1029 CH, ‘| OCH3
"
o (Csz)z
CH,;
S Hp | 3-NHj
1043 %
M CH,




27 -

t he group_consi
oxygen: wOo 95/24§§§

err]-Clerr] 5
each R err]
-0 O-;

group consisting of

aryl,

each E
whi ch may be
I's selected fromthe group
each Rerr]

-OR[err],

each X and

XI

nsi st

I ng

of

I s i ndependently sel ected from
ng of H OH and if X and X are

s§5‘?&§id‘er’
g t_r onal |y substrtuted vvrth Rlerr];
0

i s i ndependently selected

of

- |\ -' HEeT

onsi - O -
I s i ndependently selected fromthe
-N(Rlerr]) (Rlerr]) and -N2; 10
each Z is selected fromthe group consi sting

and

- N HD

A

-N(D) SC2Ef -N(D) A and -Het] and nor e plr_l;ferablyfromerth ar
-N( D) SO2E§or -N(H) Het}; s each t Hzrn ependent | bd
fromthe 1044 oup consilsti ng_Qf err]-C[grr] aryl fand enmber edf 15
saturat edfor unsaturdted hgterodfclfe, ®nd wherlein any fenber of shid
Het nmay b optional |y substlitut by t KfHe one or st i tjuents, fhe
sane or djfferent, el ected fremfthe grloup congg ' f -IOR[ err]
R2, -N(R2) (RZ , C(O)N(rr]) (IR[err]) D) n-|R6; and§ 20
each A isBselected graoup cons i i By of ik . e -
-Rlerr]-CQCerr] al kyl. & her preferred corrpounj%‘&{]H
formul a | are BShoge conpoun havi ng it he ruct ure fof f X3 V.
Fornula CRV: 1045 Ne— [err] CH,
Ng ‘ (Elﬂz)z
R,S H2 ’ l 4.
1046 L CH, | OCH;
iot
S o H2 I 4-
1047 P CH, | OCH3
(CH2)
RS Hz ' i 4-
1048 CH, | OCHj3
(¢]
RSC Hy | |3-NH
1125 - CH,
o




25 wherein the variables are defined as above for the conpounds

of formula VII.
Still ot P93 2rred compounds of fornul a
having the structure of formula LXII:

- 40 -

TABLE 2

oH ¥

Z A N
N N\ \802—E'

VIl are i’ﬁ%@ég%%%unds

Formul a LXII|:




(LX) 5 wherein the variables are defined as above for

conpounds of fornmula | and R7 is selected fromthe groCu_P consi sting
of H -OH WO3¥24385|, -Rlerr], -N(Rerr])(Rerr]), -NR2)-  PCT/USQ3{02§20. R2,
“Rerr]-OH, -CN, -CO2R[err], -C(O -NRerr]) (Rerr]), halo and -

CF3. Preferred compounds of formula LXII include those 10 conpounds
havi ng one or nore variables as defined for preferred conpounds of
formula VII. Pr ef erred dorpounds of fornula C include

t hose conpounds having each Z is selected fromthe group consi sting
of -N(H)Het; -N(H A -N(D A and -Het; 15 and one or nore variables as
defined for preferred conpounds of formula VI. Mor e
preferred conpounds of formula C include t hose conpounds wherein Gis
H2, Xis -QHor H and X is -QH or H 20

conpounds gof formula C} include t hpse conpounds wherfin X is a

al kyl subgtituted wth R6eand D ip a ( -C4 al kyl optifonaNy
substi t.ut gd 1054with|{ R err Sl pr ef r abl (S benzy D i

or cl opentyl met hyl .

w | ol | O

T (% ]
> 15
O

%
(o)

1058 O)k"_
1059 @iF
o




Preferred conpounds of formula I1
on the carbon adj acent

and X
t aken t ogWODI98124384r e
are 5
Formula VII:
(M 11)

conpounds of fornula I
VII1 include 10

are defined as follows:
X is D; on the backbone carbon adj acent

i nclu

oxygen.

t hose conpounds wherein one or

on the backbone

i ndependently selected fromD, and

al kyl and _H, and nost

preferably. 15

de

[err]

carbon bearing

to NY, X and X

t hose conpounds wherein X
to the backbone carbon bearin

Ot her preferred conpouﬁﬁgﬂgPQ@gPﬁula |
t hose conpounds having the structure of fornula VIII:

wherein the variables are as defi ned above for
42 -Preferred conpounds of formula
nore of the vari abl es

Z, Xis Hand
are

preferably fromCerr]-Clerr]
oth are H Y is selected framD,

preferab@y fromCerr]-
opti onal gy subst
di ffereny, selj@60ed f

(3S) - THF§OC(O NH or - (1,

Ct her pr@ferred conpot

C6 al kyl &
|tuted Pt h one o

inds O

nd H and E~is a

qﬁ C[err] ary

1061

Ok
H2)2
o
1062 QJKN_
8
[0}
1063 —
8
1064
8
O
1065




t hose conpounds having the structure of fornula CV:

- 30 - 0 9572439507 ul & CV: RET/U$95/02420
wherein the variables are as defined above for conmpounds of fornul a
"I'l. Preferred conmpounds of . formula CV include those conpounds where X
and Y are 5 I ndependently selected fromthe group consisting of H

or CJerr]-C6 al kyl, which nmay be opti-ongdly substituted with Rerr];
and Z is selected fromthe group consisting of - N(H) (A or -N(D)(A).

1066 Oiu— Q ONIil 0]
~ 8 D

O

1067 Oj\‘ OW i
{ N

H
IR
O A

1069 OJ\»_ % Nﬁ
| N

1070 l Oigk Oﬁ Yy
CH;

1071 . % Y




Preferred sul fonam des of this invention of 10 formulas | and Il include

t he specific_coppounds contained in Tables 1 through ed
corrpoundgvo-"w243 re those which appear in Tables 1, 5, 6, gﬁgﬂ%ﬁ&%ﬁd
Al t hough particul ar -phenyl-R err] variables are specified in these
tables, this invention expressly enconpasses 15 t he specific conpounds
shown havi ng any .- phenyl -R7, as fi ned above. In such conpounds,
preferably, at |east three, and re preferably four, of the R7
substituents are H - 31 -
The followng |list summarizes the content of each Tabl e:
Table 1: preferred conpounds of Formula ClII Table 2: preferred
conpounds of Formula LVIIb 5 Tabl e 3: preferred conpounds of
For mul a M ' Fabl-e—4—pi-ef-erret—conpoumds—of—FoT
Tabl e 5:§ preferred cdnpounds of Formul & LXI | ' Tabl e ”C efgerred
conpoun of _Formula |ClV Tabl e 7: erred cpnpoun é rmul a
C 10 1 e 8:| pref NeONpOU ds of My a Cl Ao

. CHalz =N

1073 EAN
GHak \ :Z
O
1074 Oiéh _p/cm
1075 &

T

ol ol ol ol o

O
2

. ]
b
N
1076 Ojk /N
| e _
N
o

1077

s

o




- 32 -

R S
~OCH3

TABLE 1 [err] - 33 -
t - Byz = H2 i -Bu 4- XX
Wo'ﬁ‘kbu&?s o et PCT/US95/02420
. 45 -
. CFa
Il‘h)z )
H’N\/N
H\
1079 N— N
0’% Q <
1080 —Q- g
N
N-—
0% @ .
8 o
1081 N— _<\
g N
CH, N
1082 . T
8
(o]
1083 Q)\"' N N
5)2 N




- 34 -

H2

[err]
WO 95/2438S.

4-

oH

- 35 -

- 46 -

[err]

- 36 -

X0
PCT/US95/02420




[err]

H2 I 3- NH2 - 37

[err] WO 95/24385 - 38 - [err] PCHIUS95/02420
H2 4-
- 47 -
TABLE 3
CH2F F E 7
N e
O X
COMPOUND y/ X Y R?
o | H 4-NHp
0oav | o e c
.OJ\NH— ke
o | H 4-OCH3
LXvm OK\J\ j.kN CH,
o) H—
o H 4-NH)
oo | Cle
o)kNH— Q
- cI:H,

SUBSTITUTE SHEET (RULE 26)




- 39 -
- 40-

[err] 0 H2 3- NH2
wo s [err] PCT/US95/02420
. 48 -

H 4-OCH
rc: o 3
© oJ\NH—
?Hz
0 H i-Bu 4-OCH3
Lo | (e
H—
o H 4-OCH3
o [l o | =
NH—
CH;
|
o) i-Bu H 4-OCH3
. |
- O)kNH—
H 4-OCHj3
L ©\/°\WNH— O
(o] ?H!
o} H
to oo Q o
o) H—
. <|=Hz

SUBSTITUTE SHEET (RULE 26)




- 41 - 1054

42

[err] WO 95/24385 - PCT/US95/02420

- 49 .

TABLE 4

0 o] R7
N’”"@
|

SUBSTITUTE SHEET (RULE 26)



[err] - 43 - [err] : - 44-

WO 95/24385 PCT/US95/02420

- 50 -




‘[err] - 45 - CF3 [err]
- 46 - Wo4 /24385 PCT/US95/02420

-5 -

TABLE §

A j—

—/

“CO-NH4Bu |

S/\N—

-/

“CO-NH-+Bu

CoNHtBu | H2 | OH | H | iBu |4-OCH;

|

SUBSTITUTE SHEET (RULE 26)



[err] CH3 - 47 - TABLE 3
[err] - 48 -
WO 95/24385 PCT/US95/02420
-5 -
' H | OH | H i-Bu | 4-OCH3
XLVI ®S) | ®R.S)
Hy | OH H i-Bu | 4-OCH3
XLVI ®RS) | RS
+Bu—NH—CO 0 OH H i-Bu | 4-OCHj3
LXXXII w ®S) | ®S)
031 ' i@ o| ou| H iBu | 4-OCH3
s-&-NH’ko
+BU—NH—CO 0 OH H i-Bu | 4-OCHj3
|
1033 CO-NH+-Bu Hy OH H i-Bu | 4-OCHj3
i)”/




[err] - 49 - TABLE 4  [err]

WO 95/24385 PCT/US95/02420

- 53 -




- B0 -

51 -

[err]
TABLE 5.
WO 95/24385

[err]

-Bu

- 4-0CH3

-54 -

TABLE 6

PCT/US95/02420




- 52 -

[err] 53 - H2 [err] -54
WO 95/24385 PCT/US95/02420
.55 -
4-OCH3 i-Bu '
LVa —-<—=->—oc1~13
- 4-OCH3 i-Bu
LVb 3 CHs
1034 4-OCHj3 i-Bu i-Bu —N(CH;),
4-OCH3 i-Bu
1035 —-C>—ocx—13
4-OCHj3 i-Bu
1041 _Q
. NH,
4-OCH i-B




TABLE 6 [err] - 55- [err] -56 -
WO 95/24385 PCT/US95/02420
-56 -
4-OCH3 i-Bu - t-Bu
1087
4-OCH i-Bu H
1088 3 L : ()
4-OCH3 i-Bu I
1089 _—O
_ 4-OCH3 i-Bu I
1090 ‘Q
4-OCH 1-B
1091 O B | : —Q'“H
4-OCH i-Bu '
SN




[err] -57- [err] -58 - [err]
WQ 95/24385 PCTUS95/02420
-57 -
S | 4-OCHj3 i-Bu - |
1093 -
o
o]
S 4-OCH i-Bu 0
1094 3 L : ‘;S;O
S 4-OCH3 i-Bu X
1095 Hs
g CH;
(o)
S | 4-OCH3 i-Bu Q
1096 CH;
s§ CH,
= d &°
1097 S 4-OCHj3 1-Bu '/,0
-
1098 S 4-OCHj3 i-Bu /P _
| OH




-59 - [err] -60 - [err]
WO 95/24385 PCT/US95/02420
.58 -
4-OCHz | iBu - 0. 0
1099 3 l N7
4-OCH 1-Bu
1100 3 | p
4-OCH i-Bu
1101 3 | ﬁ
105 4-OCHj i-Bu :
LO N7
| M
' H
4-OCH B
1103 3 it N‘F
| ) | )
}Q
4-OCH B
1104 3 Bu 1 N‘?




-61 - [err] -62 - [err] - 63 -
WO 95/24385 PCT/US95/02420
-50 .
4-OCH; | iBu -
N
1105 I —)\/_?
\
. H
4-OCH 1~-Bu .
1106 3 Nﬁ
\
4-OCH3 1-Bu CH;
1107 |
7
9
=N
1108 4-OCHj3 i-Bu C(CHs)s
. L : )\
/
=N
4-OCH i-B |
1109 3| = N\7
e
3
4-OCH i
1110 3 Bu | _ﬁf HCH




TABLE 7

[err] - 64- [err] . 65 -
WO 95/24385 PCT/US95/02420
-60 -
4-OCH iBu | |
111 3. L _@N
4-OCH i1-Bu N
T | O
4-OCH i-Bu
4-OCH3 i-Bu CF,
1114 l ;—::
~/ NN
4-OCH3 i-Bu H
1115 Y
| —
N
4-OCH3 i-Bu l i
1116




TABLE 8

[err]
More preferred sul fonam des of this invention

conmpounds :W&I9sR4385 XLV, LI I,

+1010, 1011, 1012,

1013, 1014, 1015, 1016, 1017,

LVa,

- 66 -

I ncl ude the foll ow ng
1000, 1001, 1005, 10FEI/USI®824290009,

1018, 1019, 1020,

1021, 5 1022, 1023, 1024, 1025, 1026, 1027, 1045, and 1041.
The nost preferred sul fonam des of this I nvention are conpounds
XLI Va, XLV, LIIl, LVa, 1001, 100561007, 1008, 1009, 1010, 1011, 1013,
1015, 1016, 1018, 1019, 1021, 1023, 1024, 1026, 1027, 1045, and 10
1041. In an alternative enbodi nent, the sul f onam des
of this invention are those of fornul as [, 11" and 111":
Formula |':
| S | 4-OCH3 i-Bu -
1117 __<\
N
S | 4-OCHj3 i-Bu CHy N
1118 T
S | 4-OCHj3 i-Bu N
1119 N~
N
1120 'S | 4-OCH3 i-Bu CHy
N
<L
S c
S 4-OCHj3 1~Bu N
1121 _<, J
S
S 4-OCH3 i-Bu
1122 _.< >




[err] 15 . wher ei n:

each Dand D is
Cerr]-Cerr] alkyl, which

sel ected from the group consisting of Ar;
may be wo sphiisgnal |y substituted with one or

fromC3-Cerr] cycloal kyl,

-ORlerr],

-Rerr],

i ndependent |y

nore groups EEEsSysezH20

-O-Ar and Ar;

al kenyl, which may be optionally substituted with one
sel ected fromthe group consisting of

-OR[err], -Rerr], -OA and Ar;

optionally substituted with or

cycl oal kenyl , which may be 25
Ar; each Ar

C2-Cerr] 20
or nore groups

Cerr]-Cerr] cycloalkyl,
cycl oal kyl, which may be

Clerr]ef6-
fused with Ar

consi sting of phenyl; 3-6 nmenbered carbocyclic

and Cerr]-Cerr]
optionally substituted with or fused with
is independently selected fromthe group

ri ng and 5-10 nenbered

heterocyfTTc ring contain
the group consisting g

- 67 - 1123

g one

4-0CHy' |

or nore H

1-Bu

et er oat ons

selecped from




of O N S, S(On and N(R[err]), wherein said carbocyclic or
heterocyclic ring nmay be saturated or unsaturated and tionally
substi t ut Wb 9%24B85one or nore groups sel ected from t h¥ 8 2420
"consisting of oxo, -OR[err], -Rerr], -N(R[err]) (Rferr]), 5
-N(Rlerr])-C(OQ-Rerr], -Rerr]-OH -CN, -C®R2, -J(O-NRerr])(Rerr]),

hal o and - CF3; each Rl err] is independently
selected fromthe group consisti®y-of H and (err]-C4 al kyl
optionally substituted with phenyl, 3-6 nmenbered carbocyclic ring 10
and 5-10 nmenbered heterocyclic ring containing one or nor e

het eroatons sel ected fromthe group consisting of O N S and S(O
n, wherein said carbocyclic or het erocyclic ring may be saturated or
unsat urated and optionally substituted with one or nore groups

sel ected 15 fromthe group consisting of OH NH2, CN, CJerr]-C4 al kyl,
Cerr]-C4 al koxy, halogen and CF3; each R3 is

i ndependently selected fromthe consisting of H Het,
Cerr]-C6 al kyl, C2-C6 al kenyl, TA@%@ cycloal kyl and Cferr]-C6

cycl oal kenyl , wherein any 20 menber of said R err], except H nay be
optionally substitutedswith oneppr nore substituents selected from

the group consisting of -OR efjr], C(O)PNH-R[er (O n- N(R[err])

(Rlerr]) , Het, -CN, -SRer O-Rerr];

each Het is independently from tﬁezz roup consisting of
C3-Cerr] cycloalkyl; Cerr]- cycl oal kenyl ; Cerr]-Cerr]
aryl; and 5-10 nenbered saturated or unsaturated het er ocycl e,

cont ai ni ng one or nore heteroatons sel ected fromthe group

consi sting of N, N(R[err]) O S and S(On , whereln sai d
het er 0Cy (rengiynme Sl ORI g - SO _
may be bifc. nocycl ilc; Mger gi n, ny nme ,er Het
may be .'éaﬁ‘g%ﬁcnal |y s%_sti tutgd Wth ofe dr orel subdSti t;tent shq -

sel ected e et > 3 e+
i-Bu 4-OCH3

7 N
—/

“CO-NH-+BU

SUBSTITUTE SHEET (RULE 26)



N(Rlerr[) (Rlerr]), -Rerr]-OH, -CN, -CJerr]Rerr], -C(O-NRerr])
(Rlerr]), -S(OQferr]- 35 N(Rerr]) (Rlerr]) , -N(Rlerr]) -(O -R2,
-C(O). -R %0 52438 O n- R2, - OCF3, - PCT/US95/02420
- 68 - S(On, -Ar, nethylenedioxy, -N(R2)-S(O 2(R err]), halo, -CF3
- NC2, Ar, -OAr, -C(O)-N(D)(D), -C(O-NH D, and -S(0O) n- D;
each E is independently selected fromthe 5 group consi sting of Het;

O Het; Het-Het; -OR3; -NRerr]Rerr]; -64 - (err]-C6 alkyl, which my be
optionally substituted with one or nore groups selected fromthe
group consi sting of Rlerr] and Het; C2-(Jerr] al kenyl, which may be
optionally substituted with one or nore groups selected fromthe 10
group consisting of Rlerr] and Het; C3-Cferr] saturated nonocycl i c
car bocycl e, which be optionally benzofused and which may optionally
be substi gurEd—W T OTTE O T e glgupa S ' ||uni1|| group

consisting of Rl err]} and far O%tﬁ‘l
whi ch nmay JopLdorwt | Y 15 m)re gro ps Se€ t

from the groyp R[err] err]-Clerr] saturatged
bi cyclic dqarbocycl e, tional bstituted with one Jor
nore groupfs selecteq fromtRge gr ouf of Rlerr|] and Het; g0
each R er i s indegendently selectgd fron group cohsi sting of
-ORerr],

€0
(S
N
e
b}
A
!

SUBSTITUTE SHEET (RULE 26)

=D
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I
QO
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“NR2- C(O) - -CN, -N(R[err]) (R), -N®, -C(OND) (D and

- C(O) N(H) D! 0 95724385 each n is independently 1 or 2;PCHUS95/02420
mis an integer selected from1l, 2 and 3; p is an integer
selected fromO and 1; G and G are independently sel ected
fromthe group consisting of H2 and G each X and X
is independently selected from 30 I g group consisting of hydrogen; -0OH;
-NH2; -SH, D hal ogen and, if X and X are taken together, oxygen;
Zis selected fromthe group consisting of -N (D) SOQ2E; -N(D)
SX2Het; -N(HA -N(DA, -N(HE; -N(HHC(ON(D)(E); -N(H)-Het; -Het
and -N(D) - Het; - 69 -
each A is independently selected fromthe group consisting of H;
Het; -R -Het; -Rerr]-Cerr]-Cferr] alkyl, whi ch may be optionally
substituted with one or nore gelected fromthe group
consi sting of hydroxy, 5 C[err]%erlr? al koxy, Het, -0O Het,
-NR[err]-CO-N(R[err]) Rerr]) and -CO NRlerr]) (Rlerr]); and
-Rlerr]-C2-C6 al kenyl, whicl may be optionally R7substituted w th one
or nore groups selected fromthe gr€¢§ gonsAEti ng of hydroxy,
Clerr]-C4 al koxy, Het, -0z > > (Rlerr]) (Rerr]) and
-CONRerr]) (Rerr]); and 1 L, each R err] is independently
selected fromthe grou conQ%tin of -C(O-, -S(O2-, -CCO-C(O-
-O

SUBSTITUTE SHEET (RULE 26)



C(O-, -0S(02, -NR-S(02-, -NR-C(O)- and -NR[err]-C(O)- (O -

Fornula 1" r]

15 Wh 01574385 each E is independently se%,g%gesgaﬁoom t he
group consisting of Het; O Het; Het-Het; -ORerr]; -NRerr]R3;
Cerr]-Cerr] alkyl, which nmay be optionally substituted W th one or
nore groups selected fromthe group consisting 20 of Rlerr] and Het;
Cerr]-derr] al kenyl, which may be optiditally substituted with one
or nore groups selected fromthe group consisting of R err] and Het;

benzof used, o and MRS HREFORTh A TS han et b | aTs Rveit ik
nmore groups séheiude tm@mﬂﬂiiqymng)cnmpﬂwmdﬁg BEIVger KpVandll, va-Het;
Lol S enrabegt deghed soRgioni s, pdbel glopriososl boas, s0120e
1013, 1014, 1015, 1016, 1017, 1018, 1013, 1020, 1021,
5 1022, 1023, 1024, 1025, 1026, 1027, 1045, and 1041.
The most preferred sulfonamides of this
invention are compounds XLIVa, XLV, LII, LVa, 1001,
1005, 1007, 1008, 1009, 1010, 1011, 1013, 1015, 101s,
1018, 1019, 1021, 1023, 1024, 1026, 1027, 1045, and
10 1041. '
In an alternative embodiment, the
sulfonamides of this invention are thdse of formulas

I’, II' and III':

Formula I':
D x x

z*‘hr"‘ﬁr“

15 wherein:
each D and D’ is independently selected from
the group consisting of Ar; C,-Cq alkyi, which may be
optionally substituted with one or more groups selected
from C;-C¢ cycloalkyl, -OR?!, -R®, -0-Ar and Ar; C,-C,
20 alkenyl, which may be opticnally substituted with one
or more groups selected from the group consisting of
C,-C¢ cycloalkyl, -OR?, -R}, -O-Ar and Ar; C,;-C,
cycloalkyl, which may be optionally substituted with or
fused with Ar; and Cs-C¢ cycloalkenyl, which may be
25 optiocnally substituted with or fused with Ar;
each Ar is independently selected from the
group consisting of phenyl; 3-6 membered carbocydlic
ring and 5-10 membered heterocyclic ring containing one
or more hetercatoms selected from the group consisting




*- 70 - the group consisting of Rlerr] and Het; qer{&f&p‘gfogza
sat ur at edw0 95/24385i cycl i ¢ carbocycle, which may be optionall

substituted with one or nore groups selected fromthe group
‘consisting of Rlerr] and Het; 5 each R err] is independently
selected fromthe group consisting of-,-OR2, -C(O -NHR2,

-S(O 2-NHR[ err], hal o, -NRlerr]-C(O-Rerr], -CN, -CCOND (D and
-C(ONH D, each n is independently 1 or 2;

p is an integer egied fr 0 (pl h : 14 2adbobvdlic or
i ndependent |y s?eflsc;ﬂdt (ieqtd %r'or#@é and k(grghpwcgﬁgf'rslt fﬁé of hydrc?gen and D,

each D is i ndepetesmdyclsal atingl maynre heaturateg, oyp WESKTIETRE AN ;
Cerr]-C6 alkyl \gangifl ysx%titute&p&ieﬂabh¥ S¥biblreligeduid s elnatsd mor e
JPF om t

groups sel ecte

e group consisting of - £ycl oal yk)) - OR2,
“Rerr], from Ahen EroNP @%@%%nﬁﬁ%ﬁveﬁO%y v’ 'oﬁtb{o@%gl( Vo
substituted wi thy @@g-e1oN0RE, MeUpH,Selest edbd, kDM tdED) -N (R?) @PYphalo
consi sting of C3-C6 cycloal kyl, - err], -Rerr], -OAr and Ar;

C3- C6 cycl oal k@Rd wifeh may be optional Iy 20 substituted with or fused
with Ar; and Cferr]-C6 each ®/chgalihdiRyenddiitclly neeldctodt £ooml the
substituted with or, fused v%'th Ar ; , each Ar is

i ndependent | y SEIMR SPHFgHhINE ©F H apd oGy okt H&t&P’}?ﬁ;M . 3-6

menber ed car bogudgtd tAfred vriizﬁg piehyl 103 renhembered emadealyal ¢ nging
qQr nor.e ne

COnLRI NI 0 an 5ol S R SR LA 3Pl B e ot e

het erocyclic rimeyeretercetonsiisslectedsfitomathe gmoup consiEtinglof

Const S ot Bl eSOy Rp g b ot o0
heterocyclic ring may be saturated or unsaturated and
optionally substituted with one or more groups selected

15 from the group consisting of OH, NH,, CN, C,-C, alkyl,
C;-C, alkoxy, halogen and CF,;

each R’ is independently selected from the
group cOnsisting of H, Het, C,-C¢ alkyl, C,-C¢ alkenyl,
Cy-C¢ cycloalkyl and C;-C4 cycloalkenyl, wherein any

20 member of said R, except H, may be optionally
substituted with one or more substituents selected from
the group consisting of -OR?, -C(0)-NH-R?, -S(O),-

N (R (R?), Het, -CN, -SR?, -CO,R’ and NR?-C(O)-R?;
each Het is independently selected from the

25 group consisting of C;-C; cycloalkyl; Cs-C, cycloalkenyl;
Cs-Cip aryl; and 5-10 membered saturated or unsaturated
heterocycle, containing one or more heterocatoms
selected from the group consisting of N, N(R?), O, S and
S(0),, wherein said heterocycle may optionally be’

30 benzofused; wherein said heterocycle may be bicyclic or
monocyclic; and wherein any member of said Het may be
optionally substituted with one or more substituents
selected from the group consisting of oxo, -OR?), -R?, -
N(R?) (R?), -R?-OH, -CN, -CO,R}, -C(O)-N(R?) (R*), -S(0O),-

35 N(R?) (R¥), -N(R})-C(0)-R?®, -C(O)-R?, -S(0),-R®, -OCF,, -



-N(R2)-C(O-Rerr], -Rerr]-OH -CN, -CR2Rerr], -C(O-NRerr]) (Rerr]),

hal o [err]; each Rerr] is i dently
sel ected Tf¢ %7?4%50: group consisting of Hand Clerr]- 049%{/%?5/02420

optionally 35 substituted with phenyl, 3-6 nmenbered carbocyclic ring

- 71 - and 5-10 nmenbered heterocyclic ring containing one or

more heteroatons selected fromthe group cogsisting of O N S and
S(On, wherein said carbocyclic or het erocyclic ring may be
saturated or unsaturated and 5 optionally substituted with one or nore

Q{EUFS sel ect e@(O) -Ar04 ﬁ?ﬁh&héné&@éﬁy@onﬂ(ﬁzb r-19(015 @) , NHaloGN- GFEEFF-]h G
al ky r al koxy, ogen.an ac
Rlerr] is i ndegQ e*fl y -Qebect e9(9$ &(Pﬁgnc; 'C(%fr'(mg'”(%hs?‘%‘?l ng(Bf

Het, C[err]-C6pgl kyl, C2-C6 al kenyl 10 C3- C[err] cycI oal kyI and
Cerr]-Cerr] cycl oaI kenyl

except H, nay be optionalS3&F Jﬂ@%&?&‘&?ﬁ&% Fﬁf'c?ﬁgegr ﬁ%
substituents sglrea:lped:cﬁ-rsmntlng of tHet grotlet pnHestHeg ; of O-BR) erW’R’

i g(ozo)RZN;t\cT[ ﬁrR[r ]é:l‘ r‘]"— %J‘R{ %eh f&% Be ]Apéféﬁaii} Iéﬁgﬁéf'&@ea— §Egapendent |y

sel ected from bhhe or moreymmompso e ledctred of ramf- E‘ﬁecgrbupl Icplnslstlng

gatetrJ:L;gde(r):] unsakzur a{ﬁgﬁét - q‘ie?‘er ogc:é'clrre]wrﬁr e{né};]ng oc#% or gd
het eroatonms  substsidiueeide sviftho neh ooy rmome cgnoupsi aglectrd lﬂmnemﬁg O S
and 10  group consisting of R* and Het; C,-Cs saturated
monocyclic carbocycle, which be optiocnally benzofused,
and which may optionally be substituted with one or
more groups selected from the group consisting of R* énd
Het; C;-C¢ unsaturated carbocycle, which may opticnally
15 be substituted with one or more groups selected from
the group consisting of R* and Het; GC,-C, saturated
bicyclic carbocycle, which may be optiocnally
substituted with one or more groups selected from the
group consisting of R* and Het;
120 ' each R* is independently selected from the
group consisting of -OR?, -C(0)-NHR?, -S(0),-NHR?, halo,
-NR?-C(0) -R?, -CN, -N(R? (R}, -NO,, -C(O)N(D) (D) and
-C(O) N (H)D; |
each n is independently 1 or 2;
25 m is an integer selected from 1, 2 and 3;
P is an integer selected from 0 and 1;
G and G’ are independently selected from the
group conéisting of H, and 0;
each X and X' is independently selected from
30 the group consisting of hydrogen; -OH; -NH,; -SH; D;
halogen and, if X and X’ are taken together, oxygen;
Z is selected from the group consisting of
-N(D)SO,E; -N(D)SO,Het; -N(H)A; -N(D)A; -N(H)E;
-N(H)C(O)N(D) (E); -N(H)-Het; -Het and -N(D)-Het;



- 20 S(On, wherein said heterocycle may optionally be benzof used;

wher ei n sgbdshesssrocycl e may be bicyclic or monocy ¢ PV B 4her ei n
any nmenber of said Het nay be optionally substituted with one or
‘more substituents selected fromthe group consisting of oxo,

-ORlerr], -Rerr], - 25 N (Rerr]) (R[%)sr]_) -Rlerr]-0CH, -CN,
-CJerr]Rerr], -C(O -N(Rerr]) (Rerr] -S (O 2- N(Rerr])
(k. Al S0 A el o el
N2, AT, -O A 0-NB e EEen _
each Zrl S |nd(ragen%néb;¢(ssZEenge@ff Homiete 3(}Z He@r'ouﬁ tGﬁé?ss??-H@'lof

mg Eg g(qo)e rNE ]D)E (Q%Q@%Hﬁ% op@%e%llar subst::N!\H)e% w:N(l'IDEne or more
each A |s mdegz;nupnt selestes: Exom Gihe rgroup con%q;%;ﬂangoﬂg BYERGXYr 1

He:) t-t : (rj] Htet 654,40%”c” Ry | -NRB5 co-MIRP L (RYB\aree G0+ onally
supstituted w ne _or
72 - H{BUp R ¢l é@@edﬂr%ﬂ%hélﬁPﬁﬁﬂy'cUhéF& MRy & IRRRRR

57 o e e G S e o
substituted wi 9F°Hi?e°8Psl+§Rr["é”é &%S}‘WWE IT'FOn"ilf}ﬁ%xYS Hét Car o&p%
o e e oy
Rierr] %0 independent!y %@Fg’c&;dlﬁré)%k&g%ntlv selected from the

group consisting of -C(0)-, -8(0),-, -C(0)-C(O)-, -O-
C(0)-, -0-5(0),, -NR*-S(0);-, -NR*-C(0)- and -NR’-C(O)-

Cc(0}-.
F ula s

X X Xx

%&w

X XF F

’
i

15 wherein:
each E is independently selected from the

group consisting of Het; O-Het; Het-Het; -O-R?); -NR®R’;
C;-Cs alkyl, which may be optionally substituted with
one or more groups selected from the group consisting

20 of R* and Het; C,-C; alkenyl, which may be optionally
substituted with one or more groups selected from the
group consisting of R' and Het; C;-C; saturated
monocyclic carbocycle, which be opticnally benzofused,
and which may optionally be substituted with one or

25 more groups selected from the group consisting of R' and
Het; Cs-Cs unsaturated carbocycle, whidh may optionally
be substituted with one or more groups selected from



group consisting of -C(O)-, -S(O [err]-, -C(O -C(0) -, -O
C(O-, -O0S(Oferr], -NR2-S(O 2-, -NR2-C(O- and -NR[err]- %&??&%’éﬂ%
rom

C(O -; an¥ 0 95/24385 each X and X' is independent|

the group consisting of hydrogen; -OH -NHerr]; -SH D and, if X
and X' are taken together, oxygen. Forrrul alll':

[err] 15 wher ei n: 20 €ach D and D is independently
sel ected from t he group consi sti ng of Ar; Cerr]-C6 al kyl, which may
be optionally substltut ed W|th one or nore groups sel ected

fromthe groupfé‘g(ékg}“bngm?l Eﬁr?] o yahaah@e' Cg%eééi:uraaédrr] 20

-O A and Ar e optlona % substltut ed
wi th one or nobecgcéupscse‘lb@@u’@d-ef-rmhlt% may be epBiPn@si¥isting of C3-C6

cycl oal kyl, %EELtut@heWﬂth ogeAror more GWdups; s&Bebtedr Erewcknal kyl ,

whi ch may be optironally substituted wth or fused with Ar; and
Clerr]- group consisting of R' and Het;
5 each R* is independently selected from the

group consisting of -OR?, -C(O)-NHR?}, -5(0),-NHR?, halo,
-NR?-C(0) -R?, -CN, -C(O)N(D) (D) and -C(O)N(H)D;
each n is independently 1 or 2;
p is an integer selected from 0 and 1;
10 each Y is independently selected from the
group consisting of hydrogen and D;
each D is independently selected from the
group consisting of Ar; C,-Cs alkyl, which may be
optionally substituted with one or more groups selected
15 from the group consisting of C;-Cs cycloalkyl, -OR?, -R°,
-0-Ar and Ar; C,-C, alkenyl, which may be optionally
substituted with one or more groups selected from the
group consisting of C;-C¢ cycloalkyl, -OR?, -R®, -O-Ar
. and Ar; C,-C¢ cycloalkyl, which may be optionally
20 substituted with or fused with Ar; and C;-Cg
cycloalkenyl, which may be optionally substituted with
or fused with Ar; _
each Ar is independently selected from the
group consisting of phenyl; 3-6 membered carbocyclic
25 ring and 5-10 membered heterocyclic ring containing one
or more heteroatoms selected from the group consisting
of O, N, S, S(0), and N(R?), wherein said carbocyclic or
heterocyclic ring may be saturated or unsaturated and
optionally substituted with one or more groups selected

30 from the group consisting of oxo, -OR?, -R?, -N(R? (R?),
-N(R?) -C(0) -R?, -R?-OH, -CN, -CO,R?, -C(0)-N(R? (R*, halo
and -CF,;

each R? is independently selected from the
group consisting of H and C,~-C, alkyl optionally
35 substituted with phenyl, 3-6 membered carbocyclic ring



- - 73 - cycl oal kenyl , which may be optionally substituted with

or fused wbka4ss each Ar is independent PETAISPEM2U from
t he group consi sting of phenyl; 3-6 nenbered carbocyclic 5 ring

*and 5-10 nenbered heterocyclic ring containing one or nore

het er oat ons sel ected fromthe group consisting of O N S S(On and
N(R[err]), wherein said carbocyclic or - 71 = heterocyclic ring may be
saturated or unsaturated and optionally substituted with one or nore
groups selected 10 fromthe group consisting of oxo, ,-Q%[er rl_] R[err]

“N(Rlerr]) (Radd]5-10 membered FfpeteFocyeifcRFaRE] SORREIIITE
-G err] R err Jpqoxd et%tﬂ%ﬂ%t%orﬁﬁéelé‘é&@d from tfedgrchp cons:Lst:.ng of

each Rerr] is |nd selected fromtgt consisting of H

and ([ err]-C4Qal Ry %rﬁﬁ@)n‘é Pl 1Fhere§ﬁbssca}’t‘{]t"e%|ﬂ9ﬁ’?}ﬁc ﬁ%ngF 3-6 nenbered

car bocyclic r'H&erocycl?@drﬁlé-%ﬂ?nﬁérQét{l?h&éacﬂi'l mmgammd aamd ng one
nor e het eroat ons selected_fro g}l group consistin

N S and® S( O PP kY SHRF et Bbed Vi pne or mors Gr§t %e]ﬁ%tge%y be
saturated or uyoM Wid @mgi a&;s;_sﬂphgoaﬁl Oy, SNE3| | CNi eQ,+@,t Bliyd ,or nore

oyl S S«ra}l’@?% aoadh ehenCh oy © O o O A
Rlerr] is independently setiecred s rmﬂdﬂamdently gebeptednsrsm nheof H,
L e el Al G e B AV Eariofl el e otgdnge oot kv
except b may dgecpmycmaé.l]yyl and Css-tﬂasl:yt:ﬂlbadkumyﬂ,omémre:rmra;ly
subst (uent s SELEElel T lla ©, elddpdH kP 5b SbpLRoR1IGR o1 1]
substituted with one or more substituents selected from
the group consisting of -OR?, -C(O)-NH-R?, '-S(0),-
N(R? (R?), Het, -CN, -SR?, -CO,R’> and NR?*-C(O)-R%;
15 each Het is independently selected from the
group consisting of C,-C, cycloalkyl; Cs-C, cycloalkenyl;
Cs-Cjp aryl; and 5-10 membered saturated or unsaturated
heterocycle, containing one or more heteroatoms
selecteéd from the group comsisting of N, N(R?®), O, S and
20 S(0),, wherein said heterocycle may optionally be
benzofused; wherein said heterocycle may be bicyclic or
monocyclic; and wherein any member of said Het may be
optionally substituted with one or more substituents
selected from the group consisting of oxo, -OR?, -R?, -
25 N(R? (R*), -R*-OH, -CN, -CO,R}, -C(O)-N(R?) (R}, -S(0),-
N(R?) (R®), -N(R?)-C(O)-R?, -C(O)-R?} -S(0O),-R?®, -OCF;, -
S(0),-Ar, methylenedioxy, -N(R?)-S(0),(R*), halo, -CF,, -
NO,, Ar, -O-Ar, -C(0O}-N(D) (D), -C(O)N(H)D, and -S.(0),-D;
each 2 is independently selected from the

30 group consisting of -N(D)SO,E; -N(D)SO,Het; -N(H)A;
-N(D)A; -N(H)E; -N{(H)C(O)N(D) (E); -N(H)-Het; -Het and
-N(D) -Het;

each A is independently selected from the
group consisting of H; Het; -R!-Het; -R!-(,-C¢ alkyl,
35 which may be optionally substituted with one or more



N(Rlerr]) (Rlerr]), Het, -CN, -SRlerr], -CJerr]Rerr] and NRerr]-C (O
-Rerr]; 30 each Het is independently selected fromthe
group COM 82438 of C3-C7 cycloal kyl; Jerr]-Cerr] cycl oaf&EHF Stazo

-~ C6-C[err] aryl; and 5-10 nenbered saturated or unsaturated

het er ocycl e, containing one or nore heteroatons selected fromthe
group consisting of N, N(Rerr]), O S and, 35 S(On, wherein said

het erocycl e may optionally be -
74 - benzof used; wherein said heterocycle nay bi cyclic or

nonocycl i c; ei Iy
substituted w ?ﬁwgﬁg EEI%'%%SEEU st ;E:J}ta%'ta%ldo cé‘ﬁ%. é atE-Eg&ar oup

consi sting of BxtFe 2dRP¥Yn] HetRpag |-O-Het, 'mﬁtﬁpeﬂr(%% - CN,

-Cerr] R e”]N(RC)( @) Nw@ln(%eﬁlilke%ﬁ )elhlch may MeR[o‘isﬂalc)na(ﬂf”])

N
me'g riR[yF(raHaz:h g<y RIFRF%FF) with) E’PR[ @rrr ]“)°r?169'¥PUP%F$ ‘fted from t er r]

Ar, -OAs -Cgrobbp D):bB)anstQﬁ )EJGEH}Q:dﬁsér Sefobn dkoxy, Het, -O-Het, €ach
Eis |ndependen&# se 2§§ ro 2 qup consisting of Het; Het ;
Het-Het; -OR[& f ﬂh{c earri‘-'} Zed- N<R d%h] 06 al kyl, which may be
optionally substituted Wehbh R! is DASe énaahel eenac&euetﬁ:% felgen t he
group consistin and al kenyl., which may be

err
optional ly g"“?uﬁ?f’?t"ﬁt:égg\/\f#h 5@t rm?%’gr’mupb (Qd-& d'ff rfi the 15
group consi stlcgoo)f- R[-er-s](oai d HimR2-sqD)GE, saNrtat @) - and -NRASKE) 4 C

car bocy&l e, Wnb?B) tdl ona Iy benzof used
each X and X’ is independently selected from
the group consisting of hydrogen; -OH; -NH,, -8H; D and,
if X and X’ are taken together, oxygen.

Formula ! .

15 wherein:
each D and D’ is independently selected from

the group _consisting of Ar; C,-C4 alkyl, which may be
optionally substituted with one or more groups selected
from the group consisting of C,-C; cycloalkyl, -OR?, -R?,

20 -O-Ar and Ar; C,-C, alkenyl, which may be optionally
substituted with one or more groups selected from the
group consisting of C;-C¢ cycloalkyl, -OR?, -R®, -O-Ar
and Ar; G;-Cs cycloalkyl, which may be optionally
substituted with or fused with Ar; and Cs-Cq



"and which may optionally be substituted with one or nore groups

sel ect ed W@98/24885 gr oup consisting of Rlerr] and Het PCTIU89Y(2¢29

unsat urated carbocycle, which may optionally 20 be substituted with one
‘or nore groups selected from the group consisting of Rlerr] and Het;
Cerr]-Cerr] saturated bicyclic caypocycle, which may be optionally
substituted with one or nore groups selected fromthe group
consisting of Rlerr] and Het; and 25 each Rerr] is

i nd dent | h
O N er 1) 333‘%@&:9‘? ch may B OB EOREL Ly B M
C( O) N(D) (D) aad fuged each nis independently 1

Wil W ema&saﬁaéﬁewy seeketlead f&rcﬁtmﬁﬂee 30
gr oup consi sting of hydrogen, D

and
i ndependent | y $&108® &PASiFRinE of Phen}fﬂ' pup~Eomembersg Efa rétﬁ
- N(D) SQ2Het ; N(:L'ﬂ)g“\and 5 10 meNHArEd - hé t Edcydl HECrOndy( E-))c(nlf)a,lmkl(g—bonet

- Het d -
e or moxd Bk etaecrﬁrmfsmﬁo%%ﬁ%ﬁﬁ §7Em bBeeFTPPEmITELSting
group consistirgE o, N, Bt s (A eank- Ne(lR’) R{vher}aa.ﬁ[ eail Carkdapclic or

from ﬁygfiuﬁ%&rﬁ“"”m L e
-NR[ er r] - CO- N( iifpridna (IR esub9tittutedGvith one N@'aneme] BroRps rqglecm
-Rierr]-{g- A ergrdon? KGN nolil o 4B PS5 OBET 8RB ! Yor?, -R?, -N(R?) (R},

-N(R?) -C(0) -R?}, -R?*-OH, -CN, -CO,R?, -C(0)-N(R?) (R?), halo

and -CF,;

75

each R? is independently selected from the

group consisting of H and C,-C, alkyl optionally

15 substituted with phenyl, 3-6 membered carbocyclic ring
and 5-10 membered heterocyclic ring containing one or
more heterocatoms selected from the group consisting of
O, N, S and S(0),, wherein said carbocyclic or
heterocyclic ring may be saturated or unsaturated and

20 optionally substituted with one or more groups selected
from the group consisting of OH, NH,, CN, C,-C, alkyl,
C,-C, alkoxy, halogen and CF,;

each R’ is independently selected from the

group consisting of H, Het, C,-C¢ alkyl, C,-C¢ alkenyl,

25 C;-Cs cycloalkyl and Cs-C4 cycloalkenyl, wherein any
member of said R}, except H, may be optiocnally
substituted with one or more substituents selected from
the group consisting of -OR?, -C(O)-NH-R?, -S(0),-
N(R?) (R?), Het, -CN, -SR?, -CO,R? and NR?-C(0)-R?;

30 each Het is independently selected from the
group consisting of C;-C; cycloalkyl; C;-C, cycloalkenyl;
Cs-Cio aryl; and 5-10 membered saturated or unsaturated
heterocycle, containing one or more heteroatoms
selected from the group consisting of N, N(R?*), O, S and .

35 s(0),, wherein said heterocycle may optionally be



substituted with one or nore groups selected fromthe gr oup

consi sting of hydroxy, (Jerr]-C4 al koxy, Het, -O Het

-NR err] YOo%¢48%rr]) (Rerr]) and - _CON(R[err]) (R err]): PERYSYFp2420
each R err] is independently selected fromthe group consi sting of
-49-, -5(92-, -O-¢O-, -G AQ-, -05(02, -Nerr]-3(02-,
-NR[err]-C(O- and -NR[err]-C(O) - _-ﬁg,) - Except
where expressly noted to the contrary, 15 the term for any given
variable, the term"[vari abl e] as defined for formulas I, 11" or

[11'" refers Bgnkggugfedf . rr% e J]rﬂt mgyéggthgyabgt?chc or

Preferred conpoun ) |ncI ude agoseego&r[pounds erein G
or G or bot hmgnecyelder. ars whepgin ;#%Ye‘P%‘B‘P?? efid h are
oxygen (i.e, opt:.onafl(l'yms%rﬁs%&ttq{ﬁéd%iéhtéﬁecéfbﬁﬁréoswhsthtmsare
attached), the X and X°_on the carbon adﬁacen are

to_the nyl
i ndependent | yS&ép&tesy fmomthfe FFHP ©° smt%%ﬁs?gt PEg - of'oﬁ OﬁpF or
t aken toget hegy,(ROXYRAN. -&B-OH Pr.gﬁcgrabbm’ th@(@)WME{Rb}f fes o) 2 |

Comt Al oM b st G LN {OfoPRRADE B e sheet ur s
having the stgyohy«xs, Oﬁ\ethylenéaiﬁbtb'as -N\(R?) V5 {0} (R?) VI hialol, XI-IOF;, and
LAV NOo,, Ar, -0-Ar, -C(0)-N{(D) (D), “c@ N D, and -S(0),-D
each E is independently selected from the
10 group consisting of Het; O-Het; Het-Het; -0-R%); -NR'R’;
C,-C¢ alkyl, which may be optionally substituted with
one or more groups selected from the group consisting
of R* and Het; C,-Cs alkenyl, which may be optiocnally
substituted with one or more groups selected from the
15 group consisting of R® and Het; C,;-C4 saturated
monocyclic carbocycle, which be optionally benzofused,
and which may optionally be substituted with one or
more groups selected from the group consisting of R* and
. Het; Cs+Cs unsaturated carbocycle, which may optionally
20 be substituted with one or more groups selected from
the group consisting of R* and Het; C4-C, saturated
bicyclic carbocycle, which may be optionally
substituted with one or more groups selected from the
group consisting of R* and Het; and
25 each R* is independently selected from the
group consisting of -OR?, -C(O)-NHR?, -S(0),-NHR?, halo,
-NR?-C(0) -R?, -CN, -C(0)-N(D) (D) and -C(0)-N(H)D;
each n is independently 1 or 2;
W and W’ are independently selected from the
30 group consisting of hydrogen, D and -OH;
each Z is independently selected from the
group consisting of -N(D)SO,E; -N(D)SO,Het; -N(H)A; -
N(D)A; -N(H)E; -N(H)C(O)N(D) (E); -N(H)-Het; -Het and -
N (D) -Het;



Formula I\ o iass Formula VI: PCT/US95/02420
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each A is independently selected from the
group consisting of H; Het; -R'-Het; -R'-C,-C; alkyl,
which may be optionally substituted with one or more
groups selected from the group consisting of hydroxy,

5 C;-C, alkoxy, Het, -O-Het, -NR?*-CO-N(R?) (R?) and -CO-
N(R?) (R?); and -R!-C,-C4 alkenyl, which may be optionally
substituted with one or more groups selected from the
group consisting of hydroxy, C;-C, alkoxy, Het, -0O-Het,
~-NR?-CO-N(R?) (R?) and -CO-N(R? (R?); and

10 each R! is independently selected from the
group consisting of -C(0)-, -S8(0),~-, -C(0)-C(0O)-, -O-
c(0)-, -0-8(0);, -NR*-§(0),-, -NR}*-C(0)- and -NR?*-C(O)-
c(o) -. '

Except where expressly noted to the contrary,

15 the term for any given variable, the term " [variable]
as defined for formulas I’, II’ or III’'" refers to the
definitions shown directly above. '

Preferred compounds of formula I’ include
those compounds wherein G or G’ or both are oxygen.

20 More preferably, when G or G’ or both are oxygen (i.e,
form a carbonyl with the carbon to which they are
attached), the X and X' on the carbon adjacent to the
carbonyl are independently selected from the group
consisting of H, OH, F, or taken together, oxygen.

25 Preferably, the compounds of formula I’ contain from 1
to 4 carbonyls in the backbone of the structures.

Other preferred compounds of formula I'
include those compounds having the structures of
formulas IV’, V', VI', VII’, LXIII' and LXIV':



[err] - 77 -

Vit WO 95/24385 Lerr]
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Formula VI‘:

For mul a
PCT/US95/02420

~



- wherein Db D, Ar, Rerr], Rerr], Rerr], Het, E, Rerr], n, m p, G 5
G, X Xwodsasgs A are as defined for the conpounds of PCT/US5/02430a | '

and Rlerr] 1s selected fromthe group consisting of H -OH,

- -ORlerr], -Rerr], -N(Rlerr]) (Rerr]), -N(Rerr]) -C(O -Rerr],
-Rlerr]-0H, - CN, -CJerr|Rerr], -.(6‘(9) -N(Rlerr]) (Rerr]), halo
and -CF3. Unl ess expressly not ea’( the contrary, the termfor any

gi ven 10 variable, the term"[variable] as defined for formula

v, Vv, vi', VII'lJ L)%ii,'.or LXIV'" refers to the definitions shown
directly above- ) - 78 -

Preferred conpounds of formula IV include

o
wn’
Formula IXJIJI':
¥ s
e )
(LX)
Fo !
$
04
“T LY 2%
, LXIV)

wherein D, D', Ar, R!, R}, R’, Het, E, R, n, m, p, G,

5 G', X, X', Z and A are as defined for the compounds of
formula I’ and R® is selected from the group consisting
of H, -OH, -OR?, -R?, -N(RY) (R}, -N(R?)-C(O)-R?, -R*-OH, -
CN, -COR?, -C(0)-N(R?) (R®), halo and -CF,. Unless,
expressly noted to the contrary, the term for any given

10 variable, the term "([variable] as defined for formula
v, v/, VI', VII', LXIII' or LXIV'" refers to the
definitions shown directly above. '



t hose conpounds wherein: . each Dand D is independently
sel ected from the group consisting of (Jerr]-C6 al k whi ch may be
5 opt |v593?’?‘?8§ubst|tut ed with one or nore groups sel ect%ﬁﬁwsw"z"z%om
the group consisting of C3-CJerr] cycloal kyl and Ar; each
Ar is independently selected fromthe gr oup consi sting of phenyl;

3-6 nenbered carbocyclic ring and 2 10 menbered heterocyclic ring
cont ai ni ng one 10 or nore heteroatons gl ected fromthe group consisting
of O N S. S(On and N(R[err]), wherein said carbocyclic or

het erocycl ic ring Ry bepsatuEALA]-GRoUSRLIGY Hoiila 1y itideally

substituted with one or re groups s fromthe group
consi sting of thage -CRipouids-wherein:-N(Rerr]) (Rerr]), 15

“N o 3 )
nggerl\IE]R%ercﬁ] g(g[[g”}) e%{?rﬁ] akd p CE\.'S 1ﬁge?1’erddg:ﬁﬂr3} .selected gg?]mR[ err]
i s i ndependentihe reup caonsdating of C;- chlaé;l‘pflooﬁé'}lsq}} MR%PY an

Cerr]- al ky, Qfﬂél b u 6sebadbeead
car bocyclic I‘Ié @'géﬁ ¥ub8tltut§ge?%5hh§?%r?&/ﬁ%%ﬁ%@@l ng one

or mor e TR ERe BEOIR| EEREUSELBM Pe T BuSYOIRG
S and S(Qn , wherein saedcﬁanbosschhaepéndentm@earmédIirdsmnﬂheny be
saturated or unsaturated, and g gnally seg?gltuéed \% e_or nore
groups sel ect F4P CORFLHFTIRG Bf"oﬁg BY¥Rdi Sien g Err]-c4
al léyl I ﬁl r&nﬂsaikomembé]aédghetamdac@'ﬁ.lc ring contalnlngeane Ehi S
i ndependently sel ecte err at ic
may be ggt i ondf >;nore dheéﬁﬁg%?ﬂgeac%ef:ﬁegn‘ﬁ%?na%{ %[dmfﬁ] Q&g%fé@;n&h
each Rlerr] isf rmiemjﬂdsmsyoteland NI(R% onrwhiexrein saigt m,qucmtsﬂ:"eu‘:ngrof
-OR[err], -N r n e S
| ndependent I y% %e’g&[fé H‘ﬁg ﬂayNgeir glutblrgé:nesdl s r}bns%tuﬁﬁé’é&éd
-N(D) SO err] HertJ-fma-l}}Et substitutg@HyAth QD A1 MPregroups selected
from the group consisting of oxo, -OR?, -R?, -N(R?) (R?),
15 -N(R?) -C(0) -R?, -R*-OH, -CN, -CO,R?, -C(0)-N(R?) (R?), halo
and "CF;,‘
each R’ is independently selected from the

group consisf:ing of H and C,-C, alkyl opticnally
_ substituted with phenyl, 3-6 membered carbocyclic ring
20 and 5-10 membered heterocyclic ring containing one or
more heterocatoms selected from the group consisting of
O, N, S and s(0),, wherein said carbocyclic or
heterocyclic ring may be saturated o:." unsaturated and
optionally substituted with one or more groups selected
25 from the group consisting of OH, NH,, CN, C,-C, alkyl,
C,-C, alkoxy, halogen and CF;;
~each E is independently selected from és—C6
unsaturated carbocycle, which may be optionally
substituted with one or more R;
30 each R' is independently selected from the
group consisting of -OR?*, -N(R?) (R?) and -NO,;
each Z is independently selected from the
group consisting of -N(D)SO,E; -N(D)SO,Het; -N(H)Het;
-N(H)A; -N(D)A and -Het; '



- 79 - each Het is independently selected fromthe

group congvd&#l? 50f C6-Cferr] aryl and 5-10 nmenbered PEPUNISR2850 OF
unsaturate erocycl e, containing one or nore heteroatons sel ected
fromthe group consisting of 5 N, N(R[err]), o, S, and S(On, wherein
sai d heterocycle may optionally be benzofused; wherein said

het erocycl e may be bicyclic or nond®%/ctic; and wherein any nenber of
said Het may be optionally substituted with one or nore substituents
selected fromthe group consisting of -ORerr], 10 Rerr],

-N(R[err]), (R er r] ) - NOBachCHBN(IR eurnc}e)p%ﬂ@mt}}* sedecsed) from the

X and X are i £ %E?nﬂé&ﬁ@d sting of H,
-OH and, nost reP r%%?@;&:?‘i%?e%f% S rrg&.&g aarnéi tsaken together, oxygen,
each A is indegafd &3 ansarunaiied H@eqearocygleupcesﬁgmﬂnmc@te 29
-Rlerr]-Het angorgl ﬁ"e'ﬂa):ga‘%rdiﬂs Q@_l@é"ﬁ’éd % the %rs'?g?l cons:.s%@.?%) Rlgerr]

I s i ndependent|y sel gc group co -
2., -C (89 -c g N(RLQO, S, an@;(.g))(O).,,_ whgrgin sagd ggg)zgpcycle may
-NR[err]- (O - o@ﬂionﬁ'ﬁ. benzofusdd { Yhere?? said heterocycPehgiaymore

preferred conppungs of _f.ormul a . 1nc t hpse conpoupds having the
structure of be glFéfFlH‘l%?“LX“’%ﬁYq_%cr é dhere:m anYnB\ mber Of

said Het may be optiocnally substituted with one or more
substituents selected from the group consisting of -OR?,
10 R?, -N(R?) (R¥), -NO,, -C(O)N(R?®) (R?) and -S(0),-Ar;
X and X’ are independently selected from the
group consisting of H, -OH and, most preferably, if X
and X’ are taken together, oxygen;
each A is independently selected from the

15 group consisting of H; -R!-Het and -R'-C,-C4 alkyl; and
each R! is independently selected from the
group comsisting of -C(0)-, -S(0),-, -C(0)-C(O)-, -O-
c(o)-, -0-s(0);, -NR!*-5(0),-, -NR®*-C(0O)- and -NR?*-C(O)-
c(o)-.
20 _ Other more preferred compounds of formula IV’

include those compounds having the structure of
formulas LX’ and LXI':



- 80 -

Formul a LX :

[err] wherein D, D, Ar, Rerr], Rerr], Rerr], Het,
E, R errwopas2@sand A are defined as above for the BERVSIHPI2Gf
formula IV and R err]
- 80 -
Formula LX':
J\sjyx ’
z %—Oﬁ
o
ax)
Formula ILXI':
o o o
X7

10

15

20

wherein D, D’, Ar, R!, R?}, R’, Het, E, R, n, Z and A are
defined as above for the compounds of formula IV’ and R
is selected from the group consisting of H, -OH, -OR?,
-R?, -N(R?) (R?), -N(R?)-C(0O)-R?}, -R®-OH, -CN, -COR?, -
C(0)-N(R?) (R*), halo and -CF,.

Preferred compounds of formula V' include
those compounds wherein D=D’ and E=E’ in the backbone
of the structure (i.e., a C, symmetric structure).
Other preferred compounds of formula V' include those
compounds wherein X is H and X' is OH in the central
carbon of the backbone. Additional preferred compounds
of formula V'’ include those compounds wherein:

each D and D’ is C,-C4 alkyl, which may be
optionally substituted with one or more groups selected
from the group consisting of C;-C¢ cycloalkyl and Ar;

each X and X’ is independently selected from
the group consisting of H, -OH and, if X and X'’ are
taken together, oxygen;



5 Is selected fromthe group consisting of H -OH -ORerr],
-Rerr], ~Nolkgizms) (Rlerr]), -N(Rlerr) -C(Q -Rerr], -R ePcusSsso2an,

-CJerr]Rerr - C(O-NRerr])(Rerr]), halo and -CF[err].
Preferred corrpounds of formula V' include t hose conpounds wherein
D=D and E=E' in the backbone 10 of the structure (i.e., a C2 symetric
structure). O her preferred conpoungls ef fornmula V' include those
conmpounds wherein Xis Hand X is OHin the central carbon of the
backbone. Additional preferred conpounds of formula V |ncI ude t hose

conpounds wherein: 15  each E and Etath Dndepebdensly seleated (framiy |

from the gr oup e SHATLIRC 9 oV lly ppct Ray g didnam el ect “

each X and X mzbsnie:pmeﬂamigh smie cordmbrenk’; and t he gr oup consisting of
H -OH and if X and X 4 &8Ped from the
cl'?qi is glﬁgé retil n%fip% SeY

- 81 - FHtnt eten ndently selected from

C5- ([ er r 5 unsatgrmoate ccars imtcing eof woRh maV(BS (BHY i amd +3§0:- substi t ut ed

with one or nore Rerr]; gagih Al lvis ineBpdadent |y
selected fromthe 5 gﬁoytjf conms?mgoun s &Q[g:&r] -N(R[erlr]) (Rlerr])

and -NJ err]. those compounds Wh%f%lﬂed conpounds of formula VI' include
those conmpounds wherein: gach p and D’ is independently selected from

the group consisting of C,~-C¢ alkyl, which may be

10 optionally substituted with one or more groups selected
from the group consisting of C;-C4 cycloalkyl and Ar;

X and X’ are independently selected from the
group consisting of H, if X and X’ are taken together,
oxygen, and preferably, OH;

15 each E is independently selected from C;-Cq
unsaturated carbocycle, which may be optionally
substituted with one or more R!;

each R* is independently selected from the
group consisting of -OR?, -N(R?) (R?) and -NO,;

20 Z is selected from the group comnsisting of
-N(D)SO,E; -N(D)SO,Het; -N(H)Het; -N(H)A; -N(D)A and
-Het; '

each Het is independently selected from the
group consisting of C¢-C,p aryl and 5-10 membered

25 saturated or unsaturated heterocycle, containing one or
more heteroatoms selected from the group consisting of
N, N(R*), O, S, and S(0),, wherein said heterocycle may
optionally-be benzofused; wherein said heterocycle may
be bicyclic or monocyeclic; and wherein any member of

30 said Het may be optionally substituted with one or more
substituents selected from the group consisting of -OR?,
R?, -N(R? (R?), -NO,, -C{O)N(R?) (R} and -S(0),-Ar; and

A is selected from the group consisting of H;
-R!-Het and -R!-C,-C¢ alkyl.



each D and D is independently selected from t he group consisting of

Cerr]-C6 alk whi ch may be 10 optional Iy substituted with one or nore
gr oups sel@&%’&“ss fromthe group consisting of C3-C6 cyGIGSRY242%n
Ar; X and X' are independently selected fromthe

group consisting of H if X and X are taken together; oxygen, and
preferably, OH 15 each E is iggdependently selected from
Cerr]-Cerr] unsat urated carbocycle, which may be optionally
substituted with one or nore R err]; each Rerr] is

i ndependent |y sel ected frogthee preferﬂ&w@mmaélm PormaBReVE],
-N(R[err]) (Rlery a ted fromthe group
consi sting of ‘]‘gluaﬁl( Blf\‘ngE)?Ec"mﬂPBf‘gBZﬁéft foﬂﬁﬂﬁifﬁ( H A -ND) A and

- Het ; each Het is independently selected fromthe

group consi sti ngﬁgg g qﬁ'@ﬁl .aryl and 5-10 nenbered 25 saturated or
unsat ur ated het et ai ni ng one or nore heteroatons sel ected
fromthe group consisting of N, N(R[err]), O S, and S(On, wherein

sai d heterocycle may optionally be benzofused; wherein said
het er ocycl e may be bicyclic or norfocyclic; and wherein any nenber of

30 said Het may be optionally substj e, _or nore
substituents selected fromthe group conspgtigg err], Rerr],
-N(Rerr]) (Rerr]), -N®2, -CONRerr]) (ll_?&-%]) and -S(On-Ar; and

Ais selected fromthe group consisting of -Rerr]-Het and
-Rerr]-Cerr]-C6 al kyl.

wherein D, D’, Ar, R!, R}, R®, Het, E, R, G, n, Z and A
5 are defined as above for the compounds of formula VI’
and R’ is selected from the group comsisting of H, -OH,
-OR?, -R?, -N(R? (R*), -N(R?-C(O)-R?}, -R:-OH, -CN, -COR?,
-C(0) -N(R?) (R*), halo and -CF;.
Preferred compounds of formula VII’ include

10 those compounds wherein:

' each D and D’ is C,-C4 alkyl, which may be
optionally substituted with one or more groups selected
from the group consisting of C;-C¢ cycloalkyl and Ar;

each X and X’ is independently selected from

15 the group consisting of H, if X and X’ are taken.
together, oxygen, and, preferably, OH;

each E is independently selected from C,-C;
unsaturated carbocycle, whzch may be opticnally
substituted with one or more R%;

20 ' each R' is independently selected from the
group consisting of -OR?, -N(R?) (R?) and -NO,;

Z is selected from the group corsisting of
-N(D)SO,2; -N(D)SO,Het; -N(H)Het; -N(H)A; -N(D)A and
-Het;

25 each Het is independently selected from the

group consisting of C4-Cp aryl and 5-10 membered



82 - O her preferred conpounds of fornmula VI'

i ncl ude typgesa4msPounds of fornula LVII® For nul a PCWIS95/02420
[err] wherein D, D, Ar, R[err], Rlerr], Rerr], Het, E, Rerr],
G n, Zand A 5 are defi ned as above for the corrpounds of formula VI'

and Rlerr] is selected fromthe group consisting of H, -
-ORerr], -Rerr], -N(Rerr]) (Rerr]), '-'N@?i[érr]) C(O- R[err] -Rerr]-0H,
- CN, qurr]R[err] -C(O -N(R[err]) (Rerr]), halo and - CF3.

Preferred conpounds of formula VII e 10 t hose erein:
each D and D .asmr%awdc%rwsawyﬁte%ﬁeﬁe Yigde, con %‘?ﬁ'@%aﬂw 3
substi tut ed }Mtn{bﬁ\%@ieﬁ@éileoﬂléoﬂéie&&bdcﬁeﬁm the groupn edms isting of
consisting o er cl oa
S independentlﬁ/ s’il%gt?egyf rsdmaféi saaﬂh'e &'P&ES"&)@& S |}r1egteo¥°§£b?>§ggnd X
are taken opﬁi&ﬁh'ﬁy bexyengofased ; pwhieared \saicH heterocycle may
each E is_.indepe selected fro er d
car bocycl% %C&Fﬁa Sp?foﬂa??ﬁygh'% a]ndCQ:here:Ln é&?ﬁ%&ﬁﬁé? of
said Het may be optionally substituted with one or more
substituents selected from the group consisting of -OR?,
R?, -N(R?) (R?), -NO,, -C(O)N(R? (R?) and -S(0),-Ar; and
A is selected from the group consisting of H;
10 -R!-Het and -R!-C,-Cs alkyl.
Other preferred compounds of formula VII' are
those compounds having the structure of formula LXII':

wherein D, D', Ar, R', R?, R’ Het, E, R, G, X, n, 2 and
15 A are defined as above for the compounds of formula
VII' and R’ is selected from the group comnsisting of H,
-OH, -OR?, -R?, -N(R?) (R?), -N(R?)-C(O)-R?, -R®-OH, -CN, -
CO,R*, -C(0)-N(R?) (R?), halo and -CF;.
- Preferred compounds of formula LXIII' include
20 those compounds wherein G is H, and X’ is H.
. Preferred compounds of formula LXIV’ are
those compounds wherein X is a C; alkyl substituted
with Ar, as defined above for compounds of Formula I’,
and D’ is a Cyj-C4 alkyl. Most preferably, X is benzyl
25 and D’ is i-Bu.



substituted with one or nore Rerr]; 20 each Rerr] is

I ndependently sel ected fromthe ©group consisting of -

-N(R[ err] )W?é’é@?f}) and -NJerr]; Zis sergﬁ"gé&‘}zﬁ%‘?ﬂ t he
group consi sting of -N(D)SO err]E;, -N(D)SO err]Het; -N(H)Het;

-N(H A, -N(D) A and -Het; 25 each Het is independently
sel ected fromthe group consisting @i Cferr]-Cferr] aryl and 5-10
menber ed - 83 -

saturated or unsaturated heterocycle, containing one or nor e

het eroat oms sel ect ed frO”Pi‘EEe%éupc%@%xﬁidwgamffomula NI’ NifEdude), O
S, and S(On, wherein said heter cIe sed;
wherei n said heT-’é?BEyEP@PﬂH?SSSW e Eé‘an%faq(?{orthp% %#EOR ggwég?% in
any menber of to thesaagbbint beayihy @picronztie 3bacltbdmeut'ealkenth one or
substituents selecte rom err],
Rlorr], - (Rl orEpyeRRRF s | ares Ridenc ottt eride [qotiglhas FETL 1
Ais selested fformuba gIOuareonhpsa pngiounds (having the | sSkEuciRye of
-Rerr]- C[err] gég&{liaa{,ﬁg O her preferred conpounds of

formula VII' sé corrpounds having the structure of formula
LXI: Formula LXII'

E v r:

Oxx'ﬁ
A
%

)

X xFF

v’

wherein E, R', R}, R}, R, n, p, ¥, D, Ar, Het, Z, A, X
and X' are as defined above for compounds of formula
10 II’'. -Except where expressly noted to the contrary, the
' term for any given variable, the term " [variable]
defined as for a compound of formula VIII'" refers to
the definition directly above.
Preferred compounds of formula VIII’ ix}clude
15 those compounds wherein on the carbon bearing 2, X is H
and more preferably, X is H and X’ is D. Preferred
compounds of formula VIII’ also include those compounds
wherein E is a C¢-Cy aryl optionally substituted with
OCHy; or NH, and Z is (S)-THF-OC(O)NH- or 5-(1,3-
20 dioxanyl) -OC(O)NH-. Other preferred compounds of
formula VIII’' include those compounds wherein:
Y is H; and
X and X' on the carbon adjacent to N-Y are
respectively D, preferably C,-C¢ alkyl and H.
25 Other preferred compounds of formula VIII’
include those wherein:



.wherein D, D, Ar, Rlerr], Rerr], Rerr], Ht, E, Rerr], G X n, Z and
15 A argodgidzped as above for the conpounds of formula PCTUSIZHA420 and
Rlerr] is selected fromthe group consisting of H, -OH, -ORerr],

~Rerr], -N(Rerr]) (Rerr]), -N(Rerr]) -C(O-Rerr], -Rerr]-0OH, -CN,
3.

CR2R2, -C(O-N(Rerr])(Rerr]), halo and -CE Preferred

conpounds of formula LXIII' include 20 -t 88s¢e conpounds wherein Gis

Herr] and X is H. Preferred conmpounds of fornula LXIV
ut ed

are t hose conpounds_wheregin X is a.(Jerr] al kyl substit
with Ar, as defined above VOF-BCQWpBE'ﬁé?r(ﬁb%brqmFa ﬁkﬁfyf' and Jhd D is a

Clerr]-CA alkyl. Mst prefgrapgyx:Xons tiehddrbdn adficent ts-N-Buare
S8 both hydrogen.
Other preferred compounds of formula VIII'
5 are those compounds having the structure of formula
LVIII’' or LIX’:

a LV !
CHF F 5
Z)YLYSO:
0 Y
(LI
ula !:

wherein R’, R} n, ¥, D, Ar, Het, and X are as defined
10 above for compounds of formula VIII' and R’ is selected
| from the group consisting of H, -OH, -OR?, -R?,
-N(R?) (R*), -N(R?)-C(O)-R?, -R®*-OH, -CN, -CO,R?}, -C(0O)-
N(R?) (R?), halo and -CF,.
Preferred compounds of formula III’' are those.
15 compounds having the structure of formula IX':



Preferred conpounds of fornmula Il' include t hose conpounds wherein X
and X' on the carbon adjacent to the carbon bearing Z on the
backbone, WQRK¥I$38S t oget her, are oxygen. O her preferredPCDWSeIN2d of 5
formula I'l" are those conpounds having the structure of formul a

VI : Formula vill:

[err] wherein E, Rerr], Rerr] gflerr], Rerr], n, p, Y, D A,
Het, Z, A X -and X are as defined above for conpounds of fornula 10
[1'. Except where expressly noted to the contrary, the termfor any
gi.ven vari abl e, r r[,vari abl e] defined as for a conpound of
formula VII1I"" ers ) the definition directly above.

Preferred conpounds of formula VIII' include 15 t hose conpounds wherein
on the carbon bearing Z, Xis H and nore preferably, Xis Hand X is
D. Preferred compounds of formula VOH ' al sa@i ncl ude those conpounds
wherein Eis a Co-Clerr] aryl option ubstitu'(tg(cil_ﬁwith CCH err] or
NH err] and Z is (S)-THF-OC(O NH or wdifoxanyl ) - OC( O NH- .

-t her preferred conpounds of for nBI a i &1 ude those conpounds
wher ei n: _ '

' 4
D

’

X

wherein D, D', Ar, R!, R}, R? Het, E, R, n, Z and A are
defined as above for the compounds of formula III’.
Preferred sulfonamides of this invention of
5 formulas I‘, II' and III’' include compounds having the
general formulas contained in Tables 9 through 17. 1In
each of these tables, RS may be selected from the group
consisting of H, -OH, -OR?, -R?, -N(R) (R®), -N(R%)-C(O)-
R}, -R}-OH, -CN, -CO,R?, -C(O)-N(R?) (R?), haloc and -CFs;
10 and
wherein R? is defined as above for compounds of formula
I’.
Preferably, at least three, and more
preferably four or five, of the R substituents are H.



"Yis H and X and X' on the carbon adjacent to NY are
respecti viNo9i43gs eferably CJerr]-Cerr 7al kyl and H 25  PCT/US95/02420
Q her preferred conpounds of formula VIQI/ i ncl ude those wherein:

- 85 - Yis D, preferably (Jerr]-Clerr] alkyl; and

X and X' on the carbon adjacent to N-Y_ are bot h hydr ogen.

O her preferred conpounds of formula VTABLE 9  are those conpounds havi ng
the structure of fornula L\éll' or LIX: Formula LVIII":

SO,
z N s
OH D

(LVID)

[err]




wherein R err], Rerr], n, Y, Db Ar, Het, and X are as defined 10 above
for conmpounds of fornmula VII1' and R[err] Is selected fromthe group
consi sti WO 824885 - OH, -OR[err], -Rerr -N( R er r ] ) PRIU$PY2420
-N(R[err])-C(O-Rerr], -R[err]-O—I, - 8 Cqerr]Rerr], -C(O-

N(Rlerr]) (Rlerr]), halo and -CF3. Preferred conpounds of
formula 111" _are thaose 158 conpounds
I X' :
H)
XV tar—(ﬂjrdw+-
. NN

VT t—Bu—Nﬂi"’ Hy
O\/N\)

+Bu—NH—CO Hy
XvIr
N
s/
+Bu—NH—CO O
XVIIr
N
5—/
OH H
XIX' 2
H——
+Bu—NH—CO Hy




- 86 - Formula I X : [err]
wherein Dwéosndgs Rlerr], Rerr], R[eré] Het, E, Rierr], mcrAssohafoare

defined as above for the conpounds of f Qula -1l
'Preferred sul fonam des of this invention of 5 for mul as ", I'l" and 111"’
I ncl ude conpounds havi ng the general fornulas contaipned in Tabl 9
t hrough 17. | EacT or Inese taplgs, Rerr] may bj sel ected from§ he
group onsi sting off H, -OH,c#OR[err] F{¥gzr] -N{Rerr])}{ (R err]
-N(Rerr]) - (q Recr], R err]- wﬂmerﬁh
-C(O -N(R[ er &F§?r]) hal{o -¥F3; 10 and i err]fis
defined as a ve for conpcund%‘of f of"ul 2| " .
Pref erably, | east threq, and nor preferably fq , he
Rlerr] substiguents are H
| ? H |
LXV <::><,J\,',_ CH,
E§3
? 2] .
XXIr M”)\,:, CH,
T&
XXIIT i H |
H 1 CH,
B [5?;
LXVT 1 H |
<::>h<rj‘§- . CH,
[fés
H
oav | s 2 b
. (Tﬂzh




87 TABLE 9 [err] 88 [err] 89 [err]

H2 H2 err A
WO 95/24385 [ ] PCT/US95/02420

90

Q—
o

v | eSO "

¢

1
o5

n._-.

E:

e

5
i
g

o

i-B
XXVIIT “”‘O""*‘*"’;,, 2 e

XXIX O—soz-w- "2 HBu
| . :




91 - 92 - TABLE 10 CH2 F F [err]

[err
]wo 95/24385 PCT/US95/02420

91




- 93 -

WO 95/24385

TABLE 11

CH2 FFY [err]

-92.

TABLE 10

CH2F F

o

Q;R‘S _
Y

(LVIIT)

PCT/US95/02420




- 94 -

[err]
WO 95/24385

- 95 -

- 93 -

TABLE 11

TABLE 12

[err]
PCT/US95/02420

XXXIv- | o, lw P C|:H2 H
07 “NH—
LXVIIT f\ol ? cI:H2 "
° O/"\NH—
" H
N —
(|:H2




- 96 - [err] - 97- TABLE 13 [err]

WO 95/24385 PCT/US95/02420
.94 -
o) H
e | ()3
0 A,
(o} H—

<I3H2

o) | H i-Bu
o [ 1

o) H
Lb' O
- ®
CH,
l
H

e | Q1|




- 98 -

[err]
WO 95/24385

- 99 - TABLE 14

-95 .

TABLE 12

[err]

PCT/US95/02420




- 100- [err] - 101 - [err] - 102 -

WO 95/24385 PCT/US95/02420

- 06 -

tBu—NH—CO




“TABLE 15 [err] - 103 - [err]
: WO 95/24385 PCT/US95/02420

. 97.-

TABLE 13




104- TABLE 16 [err] - 105 - TABLE 17 : [err]

WO 95/24385 PCT/US95/02420

- 98-




- 106 [err] - 107 -

The sul f Qg Pg of this invention may be synt hesi z eBCTAISP§)02420
conventi ona tec%n|ques. Advant ageously, these conpounds are

* conveniently synt hesi zed fromreadily available starting materials.
5 The conpounds of this invention are anong the nost
readi |y synthesized H V protease inhi.bgg ars known. Previ ously
described H 'V protease inhibitors often contain four or nore chiral
centers and nunerous peptide linkages. The relative ease with which
the 10 conpounds of this invention can be synthesized - represents
an enornous advantage in the |arge scale producti on of these
conpounds. Al though the syntheses T 4 he sul fonanmi des of this

i nvention are known to those 0 %klﬁ in the art, the follow ng
general 15 schenes are s Hortix't Q illustrate agese nmet hods.

These schenes shoul d not be Xj e asNJd mtin e scope of this-

i nvention in any way. - Z Wiz rd techni ques; conpounds
of the )

“CO-NH-t-Bu

e

] N-——

“CO-NH-+Bu

CO-NH-t-Bu Hy OH H 1-Bu

SE




present invention having the general fornula |IVa may be 20 obt ai ned as

described in Schene 1: - 108 - [err]
- 109 - wo095/24385 PCT/US95/02420
- 100 -
o )s Hj OH H | iBu
: CHy Og=h—
XLIVa' LBy
' H OH H i-Bu
ave ||

o "°_C>_w‘ —— Ha OH H i-Bu

Q
' CO-NH+-Bu Hp OH H i-Bu
XLvar
tBu—NH—CO Hy OH H i-Bu
XLvor (LN,
tBu—NH—CO O OH H i-Bu
LT




‘Primary am ne |Vb, wherein D

of fornul aWO 952#38%be converted

Ve,
5

hal oacetyl halide hav
Hal is defined
have t he gener al

for the conpounds of forrmula I.
optionally take place in the presence of a

first by

sul fonylating with a sul fonyl
formul a Hal - SO2E, wherei n Hal
above for the conpounds of formula I,

ing the

above. 10

The

is defined as

above for the conpounds

to the N-acyl sul f onam dpcpiusbsaaa3 a

and

is any halogen and E is
then by N-acylating with a
genefgy formula Hal -CH2-C(O Hal , wherein

hal i de havi ng the genera

defi ned as

Preferred sul fonyl ati ng agents

sul fonyl ati on

reacti on

structure d-SO2E, wherein E is defined as above

may

base to scavenge the

hydrohal i § acird prodgct as a Ib rleaction Qyproduact]. Such Dasgs 1 nct ,

but are npt limted trieth%Fa e, Qyrisimne,| 4-

di et hyl a 'nqugxginé,ﬁsvéfjhﬁﬁkdﬁr ong¥£fanc péﬁggsium H -ca-bonAte.

prefer usjng sodi um i carbonate. §H The Jresul ting sulfo y d

is then Ngacyl at ed 2( W th adzéioacetyl hal i de hai ng t he gengr al

formul a Hal - CH2- C( O Hal , gin Hal ig defined as above, fo

gi ve the - acyl sul fopam de of fornulfa | Vc. Hal oacetyl hal i de | uge

br onpbacet brom de. _lchl oroacet vl chl oni de and {preferably,

bronpacet)!l chloride| The 25 acyljation redction 14 preferably] run 1n tpe

presence pf ahb thtzgg&benough depro at g t he gul f onjam

nitrogen Pri oL@ N (a:% at . Tﬁerred as¢s include H l'i thhi uirinBu

di i sopropwl am de andl potassi um bi s(trifmet hyl si{l yl ) am de. Me

especial |l prefer Iifthium 30 (ftrimethylsilyl)arf de.

The N-acyf sul fonam d¢ of fornmula™TVd is then cqgnverted to fits ylide

derivati of formul g IVd, whgrein D and E anj defined as] for the

conpound-of - PrrH-——f-stdy Lot ing the donpound of formula
LVb du, .




35 IVc with triphenyl phosphine to formthe phosphoni um

- 110 - hal i de salt, and then by deprotonating the phosphoni um
hal i de sal"® % ##5a strong base to formthe ylide of l?%ﬂ]ﬁ?ﬁ@zﬂz?/d.
Such strong bases include, but are not limted to |ithium

di i sopropyl am de, potassium 5 bis(trinmethylsilyl)am de and |ithium
bis(trinmethylsilyl)am de. W prefer to deprotonate the phosphoni um
halide salt with Iithium bi-skQ2r et hyl si | yl ) am de.

The ylide Ivd is then converted to 10 tricarbonyl IVa by a two-step
acyl ati on/ oxi dati on process. The procedure for carrying out such a
process is described in Wasserman et al., J. Og. Chem, 58,

pp. 4785-87 (1993) and references cited therein. Ylide Ivd is first
acylated with Z-(CHD)[err]C(O -LG wherein Z, D 15 and p are defined
above as for conpounds of fornula I and LG is any conventi onal

| eaving group. Suitable | eavi ng groups include, but are not limted

to, hydr oxyl , carboxyl at |.i des. Preferably, the
| eaving group is either hydr oxyﬁf&%ﬂﬁﬁée, nost 20 preferably chloride.
Acyl ation reactions of thig type D' may optionally be run in the

presence of a base. l1|V\hen t $ng group in the acylation
\
y 4 ~ 7SO0,
X X

(LXIIT")

s N—
/

. CO-NH-tBu

SUBSTITUTE SHEET (RULE 26)



‘reaction is halide, suitable bases include, but are not l[imted to
triet hyl aWPA&24385ri di ne, 4- 25 di et hyl am nopyri di ne, s®EITRIS95/02420

bi car bonat e, potassi um carbonate and preferably,

bi s(trimethylsilyl)acetam de. When the | eaving group is hydroxyl,
dehydrating agents such as (1

( 3- di met hyl am nopr opyl ) - 3- et hyl car bodil0&i de and

di cycl ohexyl carbodiim de nay be optionally used to 30 facilitate
acylation. W prefer to use (1-(3-

di met hyl am nopropyl ) - 3- et hyl car bodi i m de. The product of

t he acylatlon step is treated with an oxidi zing agent to give, after
rearr . triphenyl phasphine oxide and fricarbonyl caonpaund |V
35 erein Z, ID, p, D and E ard defined |as above |f or

- 111 donpouddsNf-e®or nulia | Hui tjabl ©@Fbxi di zi 1§ agqnts i-Bu

i ncl ude, LAXX' V! e |not nltﬁgll ydr ogen peroxi de, orgarli ¢ peracids
such peracetiq adqid chl or opgr benzoi c |aci d, sodi um

hypocil orite and| 5 ly, {Oxone[err]] (a comjercially{avail able

m xt uige of pot assi um nonoper gul f ate, gotassi um|sul fate gnd
pot as |un1b|sulfqte) Compoynds of Fqgrnula |V4 and ot her
conpogrrds gfF—t+t-s— f f £-e—EeHae- -G aH—- G —L 0

t hei r gbackbone stjructures nax optionalﬁy be hyqbiied at
2

o2

H i-Bu




the central carbonyl. Methods to hydrate or prevent hydration of this

central carbonyl are known to those of ordinary skill in the art.
Conpounds W 9¥24885pr esent i nventi on having the 15 gener al €DUss024M | | &
may be obtained by the synthesis described in Schenme 2a:
- 112 - [err]
- 104 -
TABLE 16

o)

RS
Z)k_/\./\stoz'Q

2 |
X OH D'




- 113 - Al dehyde VIlI1b is converted to difluoroacid

VIIlc, whévyens24ss X and X' are defined as above for c BOPAISHSIe2420
formula I'l, first by condensing the al dehyde with net hyl

di fl uorobronoacetate in the 5 preg%gse_of zinc, silver(l) acetate and
di et hyl al um num chloride to giv di fl uoro nmethyl ester (as

descri bed in T.T. CQurran, J. Og. Chem, 58, pp. 6360-63 (1993))

and then hydrolyzing the nethyl ester to a carboxylic acid. The
present invention envisions the use OﬂTlﬂﬁLE £yther acidic or basic

hydrol ysis. Bases which may be npl oyed i ncl ude potassi um hydr oxi de,
l'ithium hydroxi de and sodi um hydroxi de. We prefer basic hydrol ysis
usi ng sodi um hydr oxi de. Acid VIlc is then converted
to ketone Villd, 15 "wherein D, X and X are defined as above for
conpounds of formula Il, via an N nethoxy-N nethyl am de which is
obtai ned by treating the acid with N nethoxy-N nmet hyl am ne. The

N- net hoxy- N- et hyl am de is then treated with a Grignard reagent of

t he general fornula 20 D-My-Hal, wherein D is defined as above for
conpounds of formula Il and Hal is any hal ogen. Preferably, the

hal ogen is chloride or brom ne Ketone VIIId is then
converted to primary a , X, X and D are defined
as 25 above for conpounds by form ng an i mne

the i'mine to a
RE or preferably,

w th an amoni a equi val ent and
primary am ne. To formthe i m ne,

anmoni um hydr oxi de may be Chz—tNSed { Y f the imne nmay be
carried out Ho 5 0" %
La
R F .
NG o8
HN 5%
1 K\
Le.
RS
//I
N
R F



30 usi ng any conventional hydride, but preferably using sodi um

cyanobor ohydri de. One conveni ent reduction schene is the Borch
reduct i oV@a¥28hed in R F. Borch et al., J. Aner. CRER{USERQ2420 93
pp. 2897-904 (1971). The primary amne VIlle is then

sul fonyl ated 35 wi th a sul fonyl hal1 ggshavi ng the general fornmula Hal-
- 114 - SQ2E, wherein Hal is hal ogen and E.is defined as
above for conpounds of forrmula Il, to give hydr oxysul fonam de VIIIf,
wherein Z, X, X, D and E are defined as above for conpounds of
formula I'l. 5 Preferably, Hal is chloride. The

hydr oxysul fonam de VIIIf is thengoxidized oto g %;orrpounds of the
general structure VIlla, ekein Z, X X NG are defined as
above for the conpounds fﬁ;x‘ \ xi di zi ng agents 10
include, but are not limted to, pyri#8ini pyridi ni um
chl orochromat e, and di nret@pSs@ f oxi OH t ry I am ne/ oxal yl chl oride
( Swer n. oxi dation conditi ong Preferably, oxi di zi ng agent

i s sodiumdichromate. 15 Conpounds t he present invention
havi ng t he general formul g Il may be obtained by the synthetic
LXK
O
R~ 9 ‘
v~ )W e
B 7\ 7/
S .
Lo
Z Bu OH
RS | | H
= /s<N “Bu ; and
7 \
0”0 0
LIV



route described below in Schene 2b: - 115 - [err]

-. 116 - WO 95/24385 Carboxylic acid VIIIh, wherein X acirgosars0
defined as in formula Il, is reduced to al dehyde VIIIi, wherein X and
X are defined as in formula Il, first by formng an am de with

N- nmet hoxy- N- et hyl am ne and then 5 by reducing the am de to give

al dehyde VI 11i. Suitable reduci ng afehts include, but are not
limted to sodi um :

The sulfonamides of this invention may be
synthesized using conventional techniques.
Advantageously, these compounds are convenien;ly
synthesized from readily available starting materials.

5 The compounds of this invention are among the
most readily synthesized HIV protease inhibitors known.
Previously described HIV protease inhibitors often
contain four or more chiral centers and numerous
peptide linkages. The relative ease with which the

10 compounds of this invention can be synthesized
represents an enormous advantadge in the large scale
production of these compounds. Although the syntheses
of the sulfonamides of this invention are known to
those of skill in the art, the following general

15 schemes are set forth to illustrate these methods.
These schemes should not be viewed as limiting the
scope of this invention in any way.

Using standard techniques, compounds of the
present invention having the general formula IVa may be

20 obtained as described in Scheme 1:



bor ohydri de, sodi um cyanoborohydride, |ithium and pot assi um
tri-sec-butyl borohydride and preferably, l'ithium al um num hydride. 10
Al dehyde WQ 9324385 t hen treated with a prinmary am ne hpeTWg9S/i2e20
general formula D -NH2, wherein D is defined the sane as D above for
conpounds of formula I1 (as used throughout this schemre, D wll be
defined as D above for conpounds % formula Il), to give an imne 15
which is reduced to give a secondary a% ne having the general formula
VIT1lj, wherein X and X are defined as above for the conmpounds of
formula Il and D is defined as above. The reducing agent which is
used can be essentially any hydride reducing agent known to those 20
skilled in the art, preferably, sodium cyanobor ohydri de.

Secondary amine VII1j is then sul fonyl ated with a sul fonyl ati ng agent
havi ng the general fornula Hal -SO err] E, wherein Hal is any hal ogen
and E is defined 25 above for the conpounds of forrmula Il and then

oxi di zed to give NNCbz ketone of the forrmula VII1k, wherein X

X and E are defined as above for conpoungts of fornmyl Il and D is

defined in ﬁbﬁ pr ec egi.gwePar agr aph. ! abl e oxidi zi ng agents

i ncl ude, but are net—trrrtet=-s0 Hat I &&°ni um di cEr pyridini um
chl or ochr onabve, 2. HakGHiE A sul f oxi dg/ t rpet hyl am é?g§§ﬁ§k chl ori de
(Swern oxi dation conditions) and preferably, sodium di chromat e.

Ketone VIIk is then reduced with hydrogewei n 35 the presence of Pd/C
catal yst .to renove the Cbz group, _

Py D 0 D o] o
‘ l!lﬁE 1. ‘é')TLG !
N1 2
i pt: P i
0 o] — o] Q Q

SUBSTITUTE SHEET (RULE 26)



- - 117 - and then acylated or sulfonylated with A-LG wherein A

i s defi naa ®®4agdsove for conmpounds of formula Il and LG ~ PCTUSISE2EN t abl e
| eavi ng group. Suitable | eaving groups i nclude, but are not limted

- to, halogen, hydroxyl; 5 al kanoat e, and preferably N oxysuccinim date.
Preferred A-LG are 3-(S)-tetrahydrofuranyl succi nam dyl car bonate and
1, 3 di oxane- p-ni trophenyl carbonate. t, 309 -  djoxane-p-nitrophenyl
carbonate is prepared accordi ng to Exanple 36 bel ow. Treatnent of

VI1Ik, as above, 10 gi ves conpound_VII111 wherein égtéeégﬁégygEiare
defined as above for cHioAIE HBERRgIYRe vBexgin P §s
defined as iR FRCaHLopAtiddhof formula I, may Gemumedsrtddthe
B by the i A grnamidE ek Eo AL 915 B AP b
[err] sulfonylating with a sulfonyl halide having the general
5 formula Hal-SO,E, wherein Hal is any halogen and E is
defined as above for the compounds of formula I, and
then by N-acylating with a'haloacetyl halide having the
general formula Hal-CH,-C(O)Hal, wherein Hal is defined
above.

10 Preferred sulfonylating agents have the
general structure Cl-SO,E, wherein E is defined as above
for the compounds of formula I. The sulfonylation
reaction may optionally take place in the presence of &
base to scavenge the hydrohalic acid product as a

15 reaction byproduct. Such bases include, but are not
limited to triethylamine, pyridine, 4-
dimethylaminopyridine, sodium bicarbonate and potassium
carbonate. We prefer using sodium bicarbonate.

The resulting sulfonamide is then N-acylated

20 . with a haloacetyl halide having the general formula
Hal;CH2-C(O)Hal, wherein Hal is defined as above, to
give the N-acylsulfonamide of formula IVe. Haloacetyl
halides include bromoacetyl bromide, chloroacetyi
chloride and preferably, bromoacetyl chloride. The

25 acylation reaction is preferably run in the presence of
a base strong enough to deprotonate the sulfonamide
nitrogen prior to N-acylation. Preferred bases include
lithium diisopropyl amide and potassium _
bis(trimethylsilyl)amide. We especially prefer lithium

30 bis(trimethylsilyl)amide.

The N-acylsulfonamide of formula IVc is then
converted to its ylide derivative of formula IVd,
wherein D’ and E are defined as for the compounds of
formula I, first by treating the compound of formula

35 IVe with triphenylphosphine to form the phosphonium



- 118 - A primary am ne having the general fornula

D -NH2, wherein D is defined as for conpounds of formula I, is

sul f onyl a@9%24885 a sul f onyl hal i de havi ng t he gener abctusosd2320
Hal - SO2E, wherein Hal is any 5 hal ogen and E i s defined as above for
conpounds of formula I, to give a sulfonam de, which in turnis

al kyl ated with an epi hal ohydrin, or if a enantionerically pure
product is desired, a chiral gl ycrdyhOderivative to give epoxi de Vb.
Suitable 10 epi hal ohydrins include, but are not linited to,

hl hyd odghydri n and pr.eferabl br opphydri n
gg: "t:ablotraoczl II:i'in ep| I %-téelalf\‘iiaﬁhﬁg by dePF%E‘PBGEJ-nS Ehﬁr Bg[ééé YR t o,

(25)-(+)- and h&@hd@ salt w:)t‘lﬁb|a\’(§'db6n ?Sdé?teoaﬁdrﬁZShe( y)l.zdandaf e Vo
2R lycidyl 1 I trobenzenesul f.onat e Xi
o) hen ol bt FUETA AYhpesidh Strong (SASSR, iRELYIEm REEHEFEFatne
gener al fornulalaiuﬁa.to llthMNMWdﬂbfbﬁfbp&iLaﬂﬂde$|p?n:ss?u?%coggounds of
f I | | e ch_li acylated a e
sgggﬁdgry an1n§163§Fﬁ 3%h33% QQQHEWHﬁ% ikﬁ Eﬂﬁ : acyl ati ng agent
has the fornul big-(RréimethyGsilydramideis We preﬁerdebideprahomathomhe _

d f f Ik romthe group consisting
g?npgf?c§ 0 C@égngOhfsgg Ihdg %ﬂ%f(ﬁ%ﬁﬁ %ﬁgtﬁls as defined above. 25
Al ternativel y, bagdgrdme Y%&}IUd)ﬁmngkbpened with an anino species

-N(D E
%I("D\é(hgﬁll( B) (ZE)IS 1 LFeyLide Iva\l(llli'%he%l( Eé ryévﬁ?areln D, E, Het and

A are déf ned tricar SQVQ 3¥a; Pﬂ%ﬁwﬁﬂQrﬁt%mdacY%ﬂthé axsdabimBmber ed 30
ni trogen- cont appbBesket empey precedhirdnddy SaPsyihgt 80t such a process (

is described in Wasserman et al., J. Drg. Chem., 58, _
pPp. 4785-87 (1993) and references cited therein.  Ylide
Ivd is first acylated with Z-(CHD),C(0)-LG, wherein Z, D

15 and p are defined above as for compounds of formula I
and LG is any conventional leaving group. Suitable

leaving groups include, but are not limited to,
hydroxyl, carboxylates and halides. Preferably, the
_ leaving group is either hydroxyl or halide, most
20 preferably chloride. Acylation reactions of this type
may optiocnally be run in the presence of a base.

When the leaving group in the acylation
reaction is halide, suitable bases include, but are not
limited to triethylamine, pyridine, 4-

25 dimethylaminopyridine, sodium bicarbonate, potassium
carbonate and preferably, bis(trimethylsilyl)acetamide.
When the leaving group is hydroxyl, dehydrating agents
such as (1;(3-dimethylaminopropyl)—3-ethy1carbodiimide
and dicyclohexylcarbodiimide may be optionally used to

30 facilitate acylation. We prefer to use (1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide.

The product of the acylation step is treated
with an oxidizing agent to give, after rearrangement,
triphenylphosphine oxide and tricarbonyl compound IVa,

35 wherein Z, D, p, D’ and E are defined as above for



"with any of the Het substituents nentioned for conmpounds of fornula

. Al kyl atvioza2¢sssVb with HZ' gi ves conpounds of the gareusdsnioonul a
Vc, wherein Z is defined as above and D and E are defined as above
*35 for conpounds of fornula I. - 119 -

Conpounds of the present invention having the general fornulas Vla and Vlle
?gsrfbtained by the nethods descri bed belRdW i-n Schene 4 and 4a:
compounds of formula I. Suitable oxidizing agents
include, but are not limited to hydrogen peroxide,
organic peracids such as peracetic acid and m-
chloroperbenzoic acid, sodium hypochlorite and
5 preferably, Oxone® (a commercially available mixture of
potassium monopersulfate, potassium sulfate and
potassium bisulfate). '
Compounds of Formula IVa and other compounds
of this invention having three adjacent carbonyls on
10 their backbone structures may opticnally be hydrated at
the central carbonyl. Methods to hydrate or prevent
hydration of this central carbonyl are known to those
of ordinary skill in the art.
Compounds of the present invention having the
15 general formula VIIIa may be cbtained by the syhthesis
described in Scheme 2a:



- 120 - [err] - 121 -

1,2,4-Butanetriol is ketalized with any sui tabl e ketone or ketone
equi val enVO ¥(PBSas a di al kyl ketal thereof, in the prRcCEUsSs/Ooe420a
protic acid, to give a primary al cohol bearing a ketal at the 1 and
- 112 -
R F

o a>ﬂr°°"' |
, o 0  oH @
‘ )ek.. Zn, AgOAc. ElLAIC 'ZNOH . 1. HN(CH,)OCH,

X.X
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2 "OH X XF F 2. D-Mg-Hal
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OH © OH D
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X XF F 2. NaCNBH, X XF F
vad Vide
oH D o o
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vint Villa

Scheme 22



5 2 positions. Such ketones, ketone equivalents, and protic acids

are knowny@odguage of ordinary skill in the art. A preCeusesiouzd one
is acetone, a preferred ket one equi val ent is 2,2-di net hyoxypropane
and a preferred protic acid is p-toluenesul fonic acid. The 10
primary al cohol is then protected with any conventi onal aci d-stabl e
protecting group. Exanples of such - %33 ect i ng groups can be found
for exanple, in T.W Greene, Protective Goups in Organic Synthesis,
John Wley and Sons (1991). A preferred protectlng roup is 15

benzyl bromnide. The resuAldabydenYiEIbeﬂélQQ9Wﬁﬁ§¢ to %@%ﬁ%?@%?éﬁ with
any ConventiOna¢IfEé“'ﬁh§f%§Pt2 gkvﬁpd X! éyyadgfyagd(hgﬂag$véOfayla VI 1 b.

W prefer to use nesulfonic acid Dol VIIb
is then acti vatwmunda ofi farpuds II.nfdxst bwiqendengingprleactivating

reagent s incl udgj gehyde byéhaﬁstaga H'z'f‘lh%d.-dbi'onibddéwsmfﬂhﬁl hal i des,
trlfluoronethanesulfonyl hal | de onnbenzen €%¥#%Tallde% and

pref erabl 9, Pre%%FﬁﬁneguFFBﬁylSH&VFJég) QQQQﬁﬁﬂN%P sl
treated with ne¢hpsesaef esygioll ar adﬂmz@ wethyl estemsyéatéesmm.bbdl s

alkylated with a prlnar am ne th enera n D
£ PE D CRREFBR” cep Qe oy il K- 600 Caty (RET )

I s defined as esultlng
secondary ani neahd shéﬁohy&ﬁbkﬁthghthesmbhhyi|eg;éi)to agearbhayimg t he

2bove for compotFi-of the Brapgit, nhviRtion epROUEy O EobiofCT VT A
Sul f onanit@e vqIeltherhaQLHydrogehase¢ hydrdedysis. Rasescehbehamayi bgbl e
ﬁ?fjra'oiif gfgﬁh éipTd{&a iAcPade pbRARLI UM RRERAY ad CHPL AL hPArBikiERS Y
and sodium hydroxide. We prefer basic hydrolysis using
sodium hydroxide.
Acid VIIIc is then converted to ketone VIIIQ,
15 wherein D, X and X’ are defined as above for compounds
of formula II, via an N-methoxy-N-methylamide which is
obtained by treating the acid with N-methoxy-N-
methylamine. The N-methoxy-N-methylamide is then
treated with a Grignard reagent of the general formula
20 D-Mg-Hal, wherein D is defined as above for compounds
of formula II and Hal is any halogen. Preferably, the
halogen is chloride or bromine.
Ketone VIIId is then converted to primary
amine VIIIe, wherein Z, X, X' and D are defined as
25 above for compounds of formula II, first by forming an
imine with an ammonia equivalent and then by reducing
the imine to a primary amine. To form the imine,
liquid ammonia or preferably, ammonium hydroxide may be
used. The reduction of the imine may be carried out
30 using any conventional hydride, but preferably using
sodium cyancborohydride. One convenient reduction
scheme is the Borch reduction described in R.F. Borch
et al., J. Amexr. Chem. Soc., 93, pp. 2897-904 (19871).
The primary amine VIIIe is then sulfonylated
35 with a sulfonyl halide having the general formula Hal-



- 122 - and further activated at its primary hydroxyl site to

convert the primary hydroxyl to a better | eaving group. Such agents
useful fowa¥2=3g8ur pose i ncl ude, but are not |imted POTNUSY5/02420
p-tol uenesul fonyl halides, 5 trifluoromet hanesul fonyl halides, 4-

br onobenzenesul fonyl hali des and preferably, met hanesul f onyl hal i des.
We prefer to treat the resulting primry hydroxyl group with

met hanesul f onyl chloride to give mekddate VIld. 10

Mesylate VIId may then be al kylated with a primary am ne having the
formula D NH er rz#, wherein D s, defined as above fqr conpounds of
formula |, to 3ff2Fe ¥hRerein Hal d&@nphadeen and Enifod8fissshiafe is
further N above!| f&RYEah i§hod gBk-mANY all NG AGARte having the 15

formula Hal -S .- whereln | .is._apy.hal pgen and E "Is defined as E
above for con‘%am%?uf%?mhd?,Vfﬁﬁi'v@?‘%rﬂm Gonfourlsy H 3 BehEral
formula Vile, défimed 45 dbove foradémboahdsdeif Fedmdabwve for cohpounds
of formuta I E' s, defined as.above. 20
Al ter nat#vel y,Prr%fsVIgaQ?d]ey’\/ll%%l ey %QESF%QFat ed with an anmino species
HzZ', wherein Z' is - N D)B®Bbydroxysulfdfiaindde MIDIFAis NHdE oxidized
-N(H) C(O N(D) (&) , s - D d 'ik%tll wh in D E, Het
and A are def itrl?e(?n_}\g %A?@o%%d%so‘? nt or#uggér?&aﬁﬁ - TS S;@i;a-'lo nenber ed
25 ni t r ogeiwhepRian M nKhef'er Ryand Bparendefinedbsisi @i for theth any
of the Het subdnddifiis FBYIFQRRALOfI. Typical oxidizing agents
10 include, but are not limited to, pyridinium dichromate,
pyridinium chlorochromate, and
dimethylsulfoxide/triethylamine/oxalyl chloride (Swern.
oxidation conditions). Preferably, the oxidizing agent
is sodium dichromate.
15 Compounds of the present invention having the
general formula VIII1 may be obtained by the synthetic
route described below in Scheme 2b:



conpounds of fornula I. Al kylation of VIld with HZ gi ves conpounds
of the gen®PM2#¥fnula Vila, wherein Z i s defined as rTousssazaioD
and E are defined as above 30 for conpounds of forrmula I. The reactions
descri bed above can be utilized in an alternate order to produce
conpounds of formula Vlile, as shown in Schene 4a above.

- 123 - Conmpounds of the pre‘SeH-si hventi on having the general
formula VIlg are obtained by the nmethods described bel ow in Schene 5:

[err]

M
RN ”‘"M 10wy
_ X XF F ' X XF F Nm
Vit | v
W oM 0
Chz—N H
W\Nn LnarSo.E mv&(\vsaz& 1. PAC - Hy
X xFF & 2. soowm cichromate XxF¥F & 2 MG
v

o
A=N SO,E
Xef ¥ &
v
Schems 2b

SUBSTITUTE SHEET (RULE 26)



- 124 - Sul fonam de VIlc, wherein D and E are

defi ned above for conpounds of fornmula I, may be protected as its

t et r ahydr woygsmassst her, using 3, 4- di hydr o- 2H pyr an angcT/uses/02420

p-tol uenesul fonic acid. The 5 resulting tetrahydropyran ether is

hydr ogenated in the presence of Pd/C to renove the benzyl -group and
give a primary al cohol. The resulting primary al cohol is then
oxidized in the presence of pyridinium<diXhorate to gi ve carboxylic
acid vilf. 10 Carboxylic acid VIIf may then be am dated in

t he presence of EDC and HOBT with an am no species HZ wherein Z' is

-N(D) SCE, -N(H) A, - N(D) Barbbihflic acid VINDH.CoOeXTT Bf , and¥j Here .
-N(D) Het or - ;%n&ﬁeé‘g' Bn formg@i.o 1 Hals duhfed e dledideryaboveras,in

formula I and - menber e nltrogen contaln g
het er ocycl e wherepn|8nandyxéu5§?|ﬂ@ﬁé@ &F iy r@m%akﬁ¥'s§b BFt B¥nt s

rent{ oned for £6RHGIAnknt AETWLRH N-ARHIRLAAIN Hethylanihe ! and! bhid

Gbove and D Py EedNEing thedamined tas g&wmﬁ&%\sﬁt of SHOFRBRE |
Sohenss are hot e g g e e ”“*TS?YF??"S?“‘EF‘I ’
means by whlcﬁb?ﬁ%hydrlgeeoﬁﬁééﬁﬂb g%éh éﬁﬁﬁﬁgﬁi gﬂiﬁh+“ m; Apg
application mayotassium tri-sec-butylborochydride and preferably,
lithium aluminum hydride.
10 Aldehyde VIIIi is then treated with a primary
amine having the general formula D’-NH,, wherein D’ is
defined the same as D above for compounds of formula II
(as used throughout this scheme, D’ will be defined as
D above for compounds of formula II), to give an imine
15 which is reduced to give a secondary amine having the
general formula VIIIj, wherein X and X' are defined as
above for the compounds of formula II and D’ is defined
as above. The reducing agent which is used can be
_ essentially any hydride reducing agent known to those
20 skilled in the art, preferably, sodium
cyanoborohydride.
Secondary amine VIIIj is then sulfonylated
with a sulfonylating agent having the general formula
Hal-SO,E, wherein Hal is any halogen and E is defined
25 above for the compounds of formula II and then oxidized
to give N-Cbz ketone of the formula VIIIk, wherein X,
X’ and E are defined as above for compounds of formula
II and D’ is defined in the preceding paragraph.
Suitable oxidizing agents include, but are not limited
30 to pyridinium dichromate, pyridinium chlorochromate,
dimethyl sulfoxide/triethylamine/oxalyl chloride (Swern
oxidation conditions) and preferably, sodium
dichromate.
Ketone VIIIk is then reduced with hydrogen in
35 the presence of Pd/C catalyst to remove the Cbz group,



25 be synthesized. Further nethods will be evident to t hose of
ordi nary Q9924885 t he art. It shoul d be undpesuseshaiidpat the
~conpounds of this invention may be nodified by appendi ng appropriate
functionalities to enhance sel ective biol ogical 30 properties. Such
nmodi fications are known in the art and include those which increase
bi ol ogi cal penetration i nto a gi-v@d7bi-ol ogi cal conpartnent (e.g.,

bl ood, | ynphatic system central nervous systen), increase or al

avallablllty, i ncrease solubility to all ow
- 125 - and them maylatsdrepysuhfenylanedawish AldholWReFeER Al ter

rate of excrgbl @8fined as above for Néofif aaadsfoffdﬁmwla NYENdh@NLE' €
characterized by a superlor_- ?)?I to |nh|b|t pr te activity and

vi ral repl|c&ﬁlénsulﬂﬁhiﬁ(%ﬁﬁﬁiﬁmsgﬁ?ép Suit i 4%#%&ﬂ$r%ﬁPfed f or

i nhi biting HiMcagde!,t HBut are ndt OlﬁﬁﬁeedV‘éobeth‘dgﬂath}fdtéx?m ivity is
roni c i nteract.i s bet ween t he

due to peC|f|c steric apd el ect
proteaé% andaegﬁﬁﬁﬁﬁﬁétﬁn e ?ﬁ%hf ol ~OFYFUCFIMIIR * stens from our
anal ysis of phreferired W-IlG ke s34 08) t-betrahydro&ﬁrlauyﬂy sziccmamﬂﬂylls of

br of case and CATHRPALS A8 af i erane CHRRRECPRERYE, AT FERLr  bo

MIller et dioxane-p-nitrophenyl carbonate is prepared accordxng
to Example 36 below. Treatment of VIIIk, as above,
10 gives compound VIIIl, wherein A, X, X' and E are

defined as above for compounds having the formula II
and D’ is defined as in the preceding paragraph.
Compounds of the present invention having the
general formula Va and Vc may be obtained by the steps
15 shown below in Scheme 3:

DM, 1. HakSO,E b\,g—sogs :

2. epmromonyonn

vb
&
™ 7
z\)\/n\sg.g
Ve

SUBSTITUTE SHEET (RULE 26)



al. "Structure of Conplex of Synthetic H V-1 Protease 15 with a

Substrate-Based Inhibitor at 2.3 A Resolution", Sci ence, vol. 246,
pp. 1149WA392438989), which is i ncor por at ed herei n bCTASHWPHL  as
wel | as structures determned in our.|aboratories. The
novel conmpounds of the present invention 20 are excellent |igands for
aspartyl proteases, particul arly V-1 and HI V-2 proteases.

Accordi ngly, t hese conpounds are ¢ b%bTe of targeting and inhibiting
| ate stage events in HV replication, i.e., the processing of the

viral polyproteins by HLV_encoded SHEP £0 I nhi bi t

the proteolytic p oggég‘%%b' Sga\ﬂer.a}g%ﬁpﬁg? e?n prae%u?ggﬁgg%y

i nhi biting aspar¥yy, wheiesise D Betsudef inedr agl for compoymsis©f s essenti al

for the produglighyaf (MALMI gyt fony1dleldPRer Wi bhi 0y 2l nhfiahepr oCeSSI NG
Ks eX& [ b |n.|§?¥

effectively 3 o] he~spr of virus I.ng _the production
of i nfecti oushavingnshepgeneralafioymulanisy 3PEal Wherein Haj 6§ RR¥el | s.

Compoungs accpf dhida! 8nliNES ;6NUBEINAUE a5 abSVl HUR0EGHSLINEBNGE! ! the
ability of the =R UPrus ] to infect Inmmortalized human T cells over
a period of 3formudayd, 5o giver & sad innamidesWhbFhed® BUER &far p24

- 126 - alkylated with an epibalohydrin, or if a
enantiomerically pure product is desired, a chiral
glycidyl derivative to give epoxide Vb. Suitable

10 epihalohydrins include, but are not limited to,
epichlorohydrin, epiiodohydrin and preferably,
epibromohydrin. Suitable chiral glycidyl derivatives
include, but are not limited to, (28)-(+)- and (2R)-(-
) -glycidyl tosylate and (28)-(+)- and (2R)-(-)-glycidyl

15 3-nitrobenzenesulfonate.

Epoxide Vb is then selectively ring-opened
with a primary amine having the general formula D-NH,,
wherein D is defined as above for compounds of formula
I, to give a diamine which is then acylated at the

20 secondary amine position to give compound Va. The
acylating agent has the formula a-RV'-1G, wherein A is
as defined above for compounds of formula I, rl' is
selected from the group consisting of -C-(0)-, -O-C-
(0)- and -NR2-C(O)- and LG is as defined above.

25 Alternatively, epoxide Vb may be ring-opened
with an amino species HZ', wherein Z’' is -N({(D)SO,E,
-N(H)aA, -N(D)A, -N(H)E, -N(H)C(O)N(D) (E), -N(H)Het,
-N(D)Het and -Het’, wherein D, E, Het and A are defined
above as in formula I and -Het’ is a 5-10 membered

30 nitrogen-containing heterocycle optionally substituted
with any of the Het substituents mentioned for

- compounds of formula I. Alkylation of Vb with HZ!’
gives compounds of the general formula Vc, wherein Z’
is defined as above and D’ and E are defined as above

35 for compounds of formula I.



-antigen -- a specific marker of viral replication. O her anti-viral
assays have COﬂfI{ﬂEd the potency of these conpounds. petusesin2420

The conpodﬁﬂg EB383 hi s i nvention may be used 5 in the manufacture of a
‘medi canent for treating viral infection in a mmual. It wll be
evident to one skilled in the art that the conpounds of this

i nvention, including the preferred conpounkk? of formulas VI, VIl, and
C, may be enployed in a 10 conventi onal manner for t he treatnent of

vi ral i nfections, such as HV and HTLV, which, d g

aspartyl proteases for obCogapgn@Seﬁﬁh@§ﬁIPQQﬁEWtI*?% ntioR E?XF ghey

met hods of treafpg AgQ T\ VITe arelobeainednbyt theay be
sel ected by thoé ?aorES&huig% skil] iﬁlthe a t féo avai | abl e et hods

and techni ques. methodsFéﬁS§%é belowh i ition may be
conbined with a pharnaceutlcally acceptable adjuvant f or
admnistration to a virally-infected patient in a phar maceutical |y
accept abl e manner and in an amount 20 effective to | essen the severity
of the viral infection or to alleviate pathological effects
associated with H 'V infection or imunosuppression such as

opportuni stic infections or various cancers. Al ternatively,
t he conmpounds @ this 25 i nvention nmay be -used in ujed in the

manuf acture 0 ? H nmedi ceAomer ent i ng,_ Ot i on ijn'_a——
manmal . 9 be eyl o e skille n the art that the D-NH,
corrpounds of this inventio pT Kjuding the preferred conpouraisHadS0,E
formulas VI, VII, and C, nay be used in 30 prophyl!ﬁ&ics and net hods for
protecting |nd|V|duaIs agai nst viral infection during a specific
event, such as childbirth, or over an extended.period of time. The
conpounds may be enployed in such prophyl actics either al one or-
together with other antiretroviral agents to 35 enhance the efficacy of
each agent. As such, the novel

OH DO OH O
] 1. Hy, PdC |
N— N=—S0,E
Bno/\)\/ SO,E Yy m/\)\/ 02

HZ
OH D OH
NP P AN A0



- 127 - protease inhibitors of this invention can be

adm ni stered as agents for treating or preventing HV infection in a
mamal . W0 95/24385 The conpounds of this invention, espeguzbinr4%

t hose having a nol ecul ar wei ght of |ess than about 700 g/ nol e, may be
readily absorbed into the bl oodstream of mammal s upon oral

adm ni stration. Conpounds of this i nvention having a nol ecul ar wei ght .
of |l ess than about 600 g/ nol e and-a§@@ous solubility of greater than
or 10 ° equal to 0.1 ng/nL are nost likely to denonstrate high and
consistent oral availability. This surprisingly i npr essive oral
avai l ability nmakes such conpounds excel |l ent agents for

oral | y-adm ni stered treatnent and prevention regi nens agai nst H'V

i nfection. 15 In addition to being orally bioavail able, the
conmpounds of this invention also have an inpressively hi gh

t herapeutic index (which nmeasures toxicity versus anti-viral effect).
Accordi ngly, the conpounds of this invention are effective at | ower
dosage | evel s than 20 many previously described conventi onal
antiretroviral agents and avoid many of the severe toxic effects
associ ated with those drugs. The potential of these conpounds to be

delivered at doses far exceegﬁggsgheir

OH 1. p-TsOH

Ho’\)\/OH

s

2. MsCl
1. D-NH2
2. E-S0,01
o 0 OH o0 (o)
) 2. MsCl b
1. D'-NH2
2. E-S0,C1
Oy P oH o
EIS\N/\)\/Ns s:E
b v OO

Scheme 4a



effective antiviral levels is advantageous in slow ng 25 or preventing

t he posswb?s,i% g9f resistant variants devel opi ng. PCT/US95/02420 The
conmpounds o I's invention nmay be adm nistered to a healthy or

Hl V-infected patient either as a single agent or in conbi.nation with
ot her 30 anti-viral agents which interfere with the replication

cycle of HV. By adm nistering the compol@didis-of this I nvention with
other anti-viral agents which target different events in the viral
life cycle, the t herapeutic effect of these conpounds is potentiated.
35 For instance, thelcd-adButianesnicdlanks -keraliagdnyithnany

- 128 - 128p90C 1M 'o‘ﬁ@ b2 GRlbRAd e | NstibR bbfa cycle of

t he virus, such , reverse transcription vira

i ntegration |ﬁ@§18¥ﬂkﬁﬁéﬂ DhﬁreQQullqﬂ“@e Pres%@%ﬁtgftérgﬁPFﬁﬁ §E&ﬁ"early

life cycle evegtg; ’vBClaU%%lma a1¥AOTering | A, ket dBoxycyhedinanddC),
d4T, zi dovidi ne TC. 935U83, ,1592 9 524

pol ysul fat ed 50P9§&Eéﬁ§§|de§“99T$Q§SﬂQﬂﬂeﬁ?ﬁﬁ§ qulvggﬁﬂF8Vo9PF
tr'SOd'U”1phOﬁ?BQEQfQEE@bear%fMﬁawdfﬁdwthose of robdihary, skmydlaw r al pha

nhi bi tors - Ehe' BFtraydy BEELRRTES L‘iﬁ 1 Le, kot o R BERE SRR

ketone equlvalent 1s 2,2-dimethyoxypropane and a
preferred protic acid is p-toluenesulfonic acid. The

10 primary alcohol is then protected with any conventional
acid-stable protecting group. Examples of such
protecting groups can be found, for example, in T.W.
Greene, Protective Groups in Organic Svnthesis, John
Wiley and Sons (1991). A preferred protecting group is

15 benzyl bromide. The resulting benzyl ketal is then
deprotected with any conventional protic acid to give
the benzyl diol of formula VIIb. We prefer to use p-
toluenesulfonic acid.

Diol VIIb is then activated at its primary

20 hydroxyl site. Suitable activating reagents include,
but are not limited to, p-toluenesulfonyl halides,
trifluoromethanesulfonyl halides, 4-
bromobenzenesulfonyl halides and preferably,
methanesulfonyl halides. Preferably, diel VIIb is

25 treated with methanesulfonyl chloride to give a
mesylate, which is alkylated with a primary amine
having the general D’-NH,, wherein D’ is defined sas
above for compounds of formula I. The resulting
secondary amine is sulfonylated with a sulfonating

30 agent having the formula Hal-SO,E, wherein Hal is any
halogen and E is defined as above for compounds of
formula I, to give benzyl sulfonamide VIIc.

Sulfonamide VIIc is then hydrogenated in the

presence of a suitable catalyst, such as P3/C, to

35 remove the benzyl group f£rom the primary hydroxyl group



(W90) or nevirapine, may be used to potentiate the effect of the

conpounds of this invention, as may viral uncoating inhibitors,

i nhi bi t orwo®k/24388NSs-activating 15 proteins such as tat @CT/US95/02A20

i nhibitors of the viral I nt egrase. Combi nat i on

t herapi es according to this i nvention exert an additive or
synergistic effect in inhibiting HV replication because each
conponent agent 20 of the conbinatiom@dts on a different site of HV
replication. The use of such conbination therapies may al so

advant ageously reduce the dosage of a given conventi onal

anti - retrovi rahdafenthemi egtivared@t 1ts BRIIATRNYSFORYHeSiERgtO

t herapeutic o vhagt e+ dr@6dy]l afo @ Pet s t DeaieAgt §2buggent is
adm ni stered éoa&eggskggnggéﬁﬁg?ég§; Such conbinatjonf guce or

y [e
el i mi nat e t heS¥FBeagenEs: ¥56£udoFEanHIHRIPUIRRFS B¢ ude’ £ugr@fi"'f"ovi ral
agent therapi g6t MijnieROtol pletideneulifdnyl halidesanti-retroviral

activity of those_agents._ These_30 onhi nati ops reduce potential of
resista%%e t otEF AR r°m3thaaﬁéﬁgzﬂﬂﬁ%ﬁhéi§é%ﬁﬂI{}nininizing any associ ated -
toxicity. Thepgomebkhiahesnd fonylalhwl idesy caxd pheferablyefficacy of the

artioul ar . vBerapeesyl oy BRIIRRE e iBP R B tOREh EREoher

anti-HV resulting primary hydroxyl group witli2fethanesulfonyl
chloride to give mesylate VIId.
10 Mesylate VIId may then be alkylated with a

primary amine having the formula D-NH,, wherein D is
defined as above for compoﬁnds of formula I, to give an
aminosulfonamide. The aminosulfonamide is further N-
sulfonylated with a sulfonylating agent having the

15 formula Hal-SO,E’, wherein Hal is any halogen and E’ is
defined as E above for compounds of formula I, to give
compounds of the general formula VIIe, wherein D, D’
and E are defined as above for compounds of formula I

' and E’ is defined as above.

20 Alternatively, mesylate VIId may be alkylated
with an amino species HZ’, wherein Z’ is -N(D)SO,E, -
N(H)A, -N(D)A, -N(H)E, -N(H)C(O)N(D) (E), -N(H)Het, -
N(D)Het and -Het'’, wherein D, E, Het and A are defined
above as in formula I and -Het’ is a 5-10 membered

25 nitrogen-containing heterocycle optionally substituted
with any of the Het substituents mentioned for
compounds of formula I. Alkylation of VIId with HZ’
gives compounds of the general formula VIIa, wherein Z’
is defined as above and D' and E are defined as above

30 for compounds of formula I. The reactions described
above can be utilized in an alternate order to produce
compounds of formula VIIe, as shown in Scheme 4a above.



.agents, the conpounds of this invention act in an additive or

syner gi st ixgpés/s48g¥ner i n preventing the replication ofpétusesmiaoman T
cells. Preferred conbi nati on therapies include the adm nistration of
‘a b conpound of this invention with AZT, ddl, ddC, d4T, 3TC,
935U83, 1592U89, 524Wp1 or a conbi nation t@f{eof

Al ternatively, the conpounds of this i"nvention nmay al so be
co-adm ni stered with other HV protease i nhi bitors such as saqui navir

(Ro 31-8959, 10 Roche) 2 c

AG 1341 (Agouron), XM 412%4%@’??; né E@E %F’fégz %Q’e("(%ﬁ%%g‘:’?a\(gp% %ﬁéBI\/B
186318 (Bri st olgensxal &epmpks ¥hig are obbeipediby (G aneshens

prodrugs of tkmaggéylgéaegéibw in SEREmeuBds to increase the effect of

t herapy or 15 prophyl axi s agai nst various viral nutants or nenbers of

H V quasi species. W prefer admnistering the conpounds of
this invention as single agents or in combination wth

retroviral reverse transcriptase inhibitors, such as 20 nucl eosi de
derivatives, or other HV aspartyl protease i nhibitors, including

mul tiple conbi nat i ons conpri sing from 3-5 agents. W believe that the
co-adm ni stration of the conpounds of this invention with retroviral
reverse transcriptase inhibitors or HV aspartyl 25 prot ease inhibitors
may exert a substantial additive or synergistic effect, thereby
preventing, substantially reduci ng, or conpletely elimnating viral
replication or infection or both, and synptoms associated

therewith. 30 T coﬁpounds of this inventjon . can also be
admi ni stered in conbi natjiQp h_negm@nodul at ors ﬁﬂﬁyh&°2ﬂ*ﬂﬁm

i munostimul ators (e. B9 brépi rTmine, anti-huna Tt erferon
anti body, IL-2, GWCSF, int er\fnecr on al pha, %M|W bamat.e,
tunmor necrosis factor,

OTHP?’

¥ ¥
HO N~—S0,E 1. HZ,EDC Y50,
2. p-TsOH )
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35 nal trexone, tuscarasol, and rEPO); and antibiotics

- 130 - (e.g., pentam dine isethiorate) to prevent or conbat

i nf ecti onWAR$24385ecase associ ated with H V infections, PCEU/02420A1 DS,
ARC and H V-associ at ed cancers. When the conpounds of this
I nvention are 5 adm ni stered in conbi nation therapies with other
agents, they nmay be adm nistered sequentl? y or concurrently to the
patient. Alternatively, phar maceut i &8 conpositions according to this
i nvention may conprise a conbi nation of an aspartyl protease 10

i nhi-bi tor of this inventé&ikorghggg Q;EEDr%hEQ%EQP%PtEhd E

prophyl acti c agents. this |nvent|cw1¥ocuses on the
use of tdeef e catvoee dfcs:::l osra;lohadel nff Sorpudeerdt.i mpyarke

treating HV inleciions dhes compoupdsyakoblivan BEGRE Oksking 3080 al so be

used as inhibiTory agents for o] depend on simlar
aspartyl pr ot etiswdter2E- PYra@bﬁm@aPoF91§ﬁéﬁ§§llfﬁnt3+¢eﬁC-"Iq*f e Y8l e. These

viruses g él}g_L e itﬁ@irfﬁﬁﬁ-éb§faﬁ' geaRes :.%al!'ﬁﬂi'd@énated in the

retroviruses, i man 1’ hmunodefi ci-ency viru LV-1 and

HTLV-11. |In RkR3Ienpe ohePdbRpbanyemeye: kne benzyl; ﬂ?@ﬂﬂcﬁP ¥esB be
used to inhibigroidiey @BESHSY! The resulting primary alcohol is then

oxidized in the presence of pyridinium dichromate to
give carboxylic acid VIIE.

10 Carboxylic acid VIIf may then be amidated in
the presence of EDC and HOBT with an amino species HZ',
wherein Z’ is -N(D)SOE, -N(H)A, -N(D)A, -N(H)E, |
-N(H)C(O)N(D) (E), -N(H)Het, -N(D)Het or -Het'’, wherein
D, E, Het and A are defined above as in formula I and -

15 Het’' is a 5-10 membered nitrogen-containing heterocycle
optionally substituted with any of the Het substituents
mentioned for compounds of formula I. Amidation of
VIIf with HZ' gives compounds of the general formula
VIIg, wherein Z' is defined as above and D’ and E are

20 defined as above for compounds of formula I.

As can be appreciated by the skilled artisan,
the above synthetic schemes are not intended to
comprise a comprehensive list of all means by which the
compounds described and claimed in this application may

25 be synthesized. Further methods will be evident to
those of ordinary skill in the art.

It should be understood that the compounds of
this invention may be modified by appending appropriate
functionalities to enhance selective biological

30 properties. Such modifications are known in the art
and include those which increase biological penetration
into a given biological compartment (e.g., blood,
lymphatic system, central nervous system), increase
oral availability, increase solubility to allow



proteases, and in particular, other human aspartyl pr ot eases,

I ncl udi ngvd%gssand aspartyl proteases that process POTUSYEA2420
precursors. Phar maceuti cal conpositions of this invention
conprise any of the conpounds of the present invention, and
pharmaceutically acceptable salts thereof, with any pharmaceutical ly
acceptabl e carrier, adjuvant or ve¥eZle. Pharmaceutical |y acceptabl e
carriers, 30 adj uvants and vehicles that may be used in the

phar maceutical conpositions of this inventiaqn include re_not

de, _. byt
limited to, iaimbneatnaeion Byuinigction, atax ﬁ%ﬁﬁ%l?%%{‘e?n‘igeéi?ﬁ?n,
sel f-emul si f yjDge dbHJexcretidfl i very systens (SEDDS) such as
d[ err]-tocopherol 35 golyethyleggglycol,lOQO succjnatgt serum pr ot ei ns,
such The compounds of this ingention are .o unan serum

al bumi n, buffehasabebansed byCh saperior pitisiiw} eso Dhlyibie, psotéaseaci d,
Patty 87 *Cafebvivy, e Tirnl sRPAREANET oo hetR A pHRER FRES 7 ©
sul fate, disoséperixtilggealbhsaphete fopotiadsibiting HIViyaspaxtyphosphat e,
ol yvinyl . BEORgnrg: s ORRcpedievy SRam sikp Apif QeI el O M
gl ycol , sodi uspeaibbeysterytcahbiuedectroniimcnteractiams between, the
pol yet hyl ene-polyoxye" 9RYM' &BRpBLAGK BY YIS invention. This belief
10 stems from our analysis of the structural basis for the
activity of compounds of this invention, in view of the
known crystal structures of HIV protease and bound
inhibitors, such as the structure reported in Miller et
al. "Structure of Complex of Synthetic HIV-1l Protease
15 with a Substrate-Based Inhibitor at 2.3 A Resolution®,
Science, vol. 246, pp. 11495-1152 (1989), which is
incorporated herein by reference, as well as structures
determined in our laboratories.
The novel compounds of the present invention
20. are excellent ligands for aspartyl proteases,
particularly HIV-1 and HIV-2 proteases. Accordingly,
these compounds are capable of targeting and inhibiting
late stage events in HIV replication, i.e., the
processing of the viral pelyproteins by HIV encoded
25 proteases. Such compounds inhibit the proteolytic
processing of viral polyprotein precursors by
inhibiting aspartyl protease. Because aspartyl
protease is essential for the production of mature
virions, inhibition of that processing effectively
30 blocks the spread of virus by inhibiting the production
of infectious virions, particularly from chronically
infected cells. Compounds according to-this invention
advantageously inhibit the ability of the HIV-1 virus
to infect immortalized human T cells over a period of
35 days, as determined by an assay of extracellular p24



pol yet hyl ene gl ycol and wool fat. Cyclodextrins such as [err]-,
[err]-, and [errf]-cyclodextrin, or chemcally nodified derivatives
such as yyossisgel kyl cycl odextri ns, i ncl udi ng 2- andPCT/US95/02420

3- hydr oxypropyl -[err]-cycl odextrins, or 15 ot her sol ublized derivatives
may al so be advant ageously used to enhance delivery of conpounds of
formula | or . The pharnaceuti cal conpositions of
this i nvention may be adninistefe&?ﬁfﬂly, parenterally, by 20

i nhal ation spray, topically, rectally, nasally, buccal Iy, vaginally
or via an inplanted reservoir.,gé Erefer.oqu admi.ni stration or

admi ni strati GMRGER -- 2 $REFIHAC MATKBRaPIalddRilc e Ptons of this
i nvention mayowesk aame ayi s8N VESsapBahavenconfiien#d the potency of

phar maceuti cally-acceptabl e carriers, adjuvants or vehicles. In sone
cases, the|ﬂ¥Q#%?rﬁ9$kﬁ%%$%tion may be adjusted with .

phar maceuti cal | y acceptie ecampoands of thiseinwenmifdremay denksede t he

tabili f th f | at ] it l,J s t
S0 kY oot dbEng mankFGhuRh oSs SR BRH EaRknl! TS doMHRIAP WL O
i ntracut aneoumfect iaweimus, mamhaknusTol willi iver &Vident ta tongl ar,

I ntrasynovi a'skiﬁ%élsﬂfr ’?fg.tﬁﬂégeﬁﬂb cornﬁca.un'tﬁt ' agighal and
usi on techni gues.

intracranial Tnjection or in
- 132 - invention, including the preferred compounds of
formulas VI, VII, and C, may be employed in a
10 conventional manner for the treatment of viral

infections, such as HIV and HTLV, which depend on
aspartyl proteases for obligatory events in their life.
cycle. Such methods of treatment, their dosage levels
and requirements may be selected by those of ordinary

15 skill in the art from available methods and techniques.
For example, a compound of this invention may be
combined with a pharmaceutically acceptable adjuvant
for administration to a virally-infected patient in a
pharmaceutically acceptable manner and in an amount

20 effective to lessen the severity of the viral infection
or to alleviate pathological effects associated with
HIV infection or immunosuppression such as
opportunistic infections or various cancers.

Alternatively, the compounds of this

25 invention may be used in used in the manufacture of a
medicament for preventing viral infection in a mammal.
It will be evident to one skilled in the art that the
compounds of this invention, including the preferred
compounds of formulas VI, VII, and C, may be used in

30 prophylactics and methods for protecting individuals
against viral infection during a specific event, such
as childbirth, or over an extended period of time. The
compounds may be employed in such prophylactics either
alone or together with other antiretroviral agents to

35 enhance the efficacy of each agent. As such, the novel



- The pharmaceutical conpositions may be in the formof a sterile

i nj ect abl woosszassat i on, for exanpl e, as a sterile i PPEEUE@4Hqueous
or ol eagi nous suspensi on. This suspension may be fornmulated 5
~according to techniques known in the art using suitable di spersing
or wetting agents (such as, for exanple, Tween 80) and suspendi ng
agents. The sterile I nj ectabl e prepagat+on may al so be a sterile

i nj ectabl e solution or suspension in a non-toxic parenterally- 10
acceptabl e diluent or solvent, for exanple, as a solution in

1, 3-but anedi ol . piERRAshd rdedtions ©f this imbemtienavansbeévents that may

be enpl oyed are .. mannitol, water,.R ~S:.S0l ki k S@t gRksC
sodi um -cﬁF@Pﬂ&?Fﬁﬁ%ﬁi?ﬁmaqﬁpgékﬁ |2%?é%€%r$lg% ﬁ?iggggkﬁg ggv are
conventional | y dmfleetderasim asaiamm#l or suspendi ng medium For this

pur pose, any bland fixed @ E%h PRl QY eiveRei 881 Naspretiagn)
nono- or diglycerides. %Je at t&ﬁg}:‘?%s?fsyciﬁ as ol ei ¢ aci dsggguitt %Z:)

gl yceride 5 thoses ARinY & a whay Weighp @batess oHhan
Io anI \elgt gib: ez,r g; gn‘ralréglt W) 5&1%4%9” _ i&ﬁééﬂb@tﬁcﬁﬁtﬁb{l:ne bloﬁdlsith.-eamsmfh as
oi'l, éspecia In ., t

ver si ons. Thesemﬁmm%&ﬁlBHQ£;Pral ga%&nﬁﬁgﬁﬁﬁé?ﬁh; §§9¥§§§§EC§ﬁ?%$%sa
Ipng[chaEE a|COFNW$ﬁtion(ﬂdvﬁH§ awmdﬁé@flanWe£ghh af PessHthanoabgut
simlar al coho T ceyt | ot f
thi's  nverRth B BB ARG AT T PR ERT rOhngE SRLER, Lhan 1S O
?cgfpiablgogosagapﬁxrrhdruﬂlgﬁgmetnmermmstihikeHYtbp demonsgxpde &dgh

abl ets, and aqu ) : | ONGp i ! ;
tablets for or alaﬁ\?;eqo%gipseégkc%;% %?Sagﬁll%%bg?%{é%bm‘rgﬁﬁs 8?%%%1%%?%&?
| act ose and impressivtaretal lavaitakihitigeakes SUER SOMPRRRES um

stearate, are al i.cal = L ! cedEenl Hicald d e
capsul e form us%%u%p%ﬁeén esﬁlgéjef]or Sfafidladministeredl reditmeh

prevention regimens against HIV infection.

15 In addition to being orally biocavailable, the
compounds of this invention also have an impressively
high therapeutic index (which measures toxicity versus
anti-viral effect). Accordingly, the compoﬁnds of this
invention are effective at lower dosage levels than

- 20 many previously described conventional antiretroviral
agents and avoid many of the severe toxic effects
associated with those drugs. The potential of these
compounds to be delivered at doses far exceeding their
effective antiviral levels is advantageous in slowing

25 or preventing the possibility of resistant variants
developing.

The compounds of this invention may be
administered to a healthy or HIV-infected patient
either as a single agent or in combination with other

30 anti-viral agents which interfere with the replication
cycle of HIV. By administering the compounds of this
invention with other anti-viral agents which target
different events in the viral life cycle, the
therapeutic effect of these compounds is potentiated.

35 For instance, the co-administered anti-viral agent can



35 I nclude | actose and dried corn starch. Wen aqueous

- 133 - suspensions are adm nistered orally, the active

i ngr edi ewo $524885nbi ned with enul sifying and suspendi ng PCT/Gf5(02420 | f
desired, certain sweetening and/or flavoring and/or col oring agents
may be added. 5 The pharnmaceutical conpositions of this

I nvention may al so be admnistered in ttggqcyrn(ﬁ suppositories for
rectal adm nistration. These conp ions can be prepared by mxing a
conmpound of this invention with a suitable non-irritating excipient

Sgnperg?hfg Qﬁaﬁﬁh%d ﬁ%?%oeg%ég %Q&E&eeQ%hﬂé‘ﬁﬂ‘iﬁg 1 c¥cler6§ta|

rectumto rel ease the
active conponsm sviSush such aﬂacellaﬁgtrﬁbIG@Qeqﬁﬁ FHansRELIPFHPRed t o,

cocoa H PRed
adn1n|§%rat|on3§$ﬁtﬁﬁegﬁPQ£XSE Xh%@adﬂnmalé% DNA. Anti-H

Topi cal ar maceut i cal QP05|t|ons this
o

i nvention is %Sﬁﬁ%$a¢$¥g%§é$§ISUCh eayd¥n life &&ﬁ%ﬁa ?Qﬁﬁr&ﬁﬁlVaﬁolves

areas Og Or §3difdan mée@éaty,aasaéak%?thmtr&m(@mc)a,pmfnﬁtIon For
application topic ??

shoul d be for%&#@N%@gﬂéthﬁTkzr%ESP;he g%r'mce %ﬁL6§$gﬂ%fggp?ﬁ;t;gPlve
conponents SUSPBPECTEf fed polyfatehhyrédes) aTdarfscdublearchse) s for topica
ganiclovir, trisodium phosphonoformate, eflornithine,
ribavirin, acyclovir, alpha interferon and tri-
10  menotrexate. Additionally, non-nucleoside inhibitors
of reverse transcriptase, such as TIBO, delavirdine
(U90) or nevirapine, may be used to potentiate the
effect of the compounds of this invention, as may viral
uncoating inhibitors, inhibitors of trans-activating
15 proteins such as tat or rev, or inhibitors of the viral
integrase.

Combination therapies according to this
invention exert an additive or synergistic effect in
inhibiting HIV replication because each component agent

20 of the combination acts on a different site of HIV
replication. The use of such combination therapies may
also advantageously reduce the dosage of a given
conventional anti-retroviral agent which would be
required for a desired therapeutic or prophylactic

25 effect, as compared to when that agent is administered
as a monotherapy. Such combinations may reduce or
eliminate the side effects of conventional single anti-
retroviral agent therapies, while not interfering with
the anti-retroviral activity of those agents. These

30 combinations reduce potential of resistance to single
agent therapies, while minimizing any associated
toxicity. These combinations may also increase the
efficacy of the conventional agent without increasing
the associated toxicity. 1In particular, we have

35 discovered that in combination with other anti-HIV

P
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.adm ni stration of the conpounds of this invention I ncl ude, but are
not |im tweos@q3ssi neral oil, liquid 25 petrol eum white REIVUSISO42P
propyl ene glycol, polyoxy- et hyl ene pol yoxypropyl ene conpound,
iemul si fying wax and water. Alternatively, the pharnaceutical
conposition can be fornulated with a suitable lotion or cream
contai ning the active conmpound suspended &2 dt ssol ved 30 in a carrier.
Suitable carriers include, but are not limted to, mneral oil

sor bitan nonost ear at e, pol ysor bate. 60, .cetyl .ester o Letearyl
al cohol , agenesy| HhecEaRBPUnGEn?Y| RIS HIY %ﬁu%é% éaﬁ

pharnaceuticxﬂadaggg§ét59ngyﬁérgﬂgﬁibayem@hmennﬂnzprawéﬁtingb@heopicalIy
e 0 M reptirar ot pboRty, A bR 5711 0 FUETM e epems
formul ation. 1@5&Eﬁhhtibnaﬂhdrapméspanc&egeamhaﬂadminiStra¢k¢®d§§ #n this
| nventi of may SRREIPS; Of FERS,§ELRRRLOH. viTh HF WAL IS BT 3o
conposi tions” @BCprepaVed, at58RUBAG 524W9lt ©N &k IHAMRARALEPR - KReTROFn t he
o T o g BifSEATIaNYe" B0 b pereias sol utons i

invention may alsc be co-administered with other HIV

protease inhibitors such as saquinavir (Ro 31-8958,

10 Roche), L-735,524 (Merck), ABT 538 (A-80538, Abbott),

AG 1341 (Agouron), XM 412 (DuPont Merck), XM 450°

(DuPont Merck), BMS 186318 (Bristol-Meyers Squibb) and

CPG 53,437 (Ciba Geigy) or prodrugs of these or related

compounds to increase the effect of therapy or '

15 prophylaxis against various viral mutants or members of
HIV quasi species.

We prefer administering the compounds of this
invention as single agents or in combination with
retroviral reverse trénscriptase inhibitors, such as

20 nucleoside derivatives, or other HIV aspartyl protease
inhibitors, including multiple combinations comprising
from 3-5 agents. We believe that the co-adminis;raticn
of the compounds of this invention with retroviral
reverse transcriptase inhibitors or HIV aspartyl

25 protease inhibitors may exert a substantial additive or
synergistic effect, thereby preventing, substantially
reducing, or completely eliminating viral replication
or infection or both, and symptoms associated
therewith.-

30 The compounds of this invention can also be
administered in combination with immunomodulators and
immunostimulators (e.g., bropirimine, anti-human alpha
interferon antibody, IL-2, GM-CSF, interferon alpha,
diethyldithiocarbamate, tumor necrosis factor,

35 naltrexone, tuscarasol, and rEPO); and antibiotics



10 preservatives, absorption pronoters to enhance bi oavai l ability,
fl uorocar bons, and/or other sol ubi l'i zing or dispersing agents known

i n the arwo 95124385 Dosage | evel s of between about BCT/USH3428bout
100 ng/ kg body wei ght per day, preferably between about 15 0.5 and about
75 mg/ kg body wei ght per day of the active ingredient conpound are
useful in the prevention and treatnent of viral infection, including
H VvV infection. Typically, the phaTn%%Qufical conposi tions of
this invention will be administered fromabout 1 to 20 about 5 tines per

day or alternatively, as a ¢qntinyous, . infusion. . Such adnipistration
can be used as‘ﬁ-ﬂhroﬁ?&taml%lﬂﬁ'¥§§349?§ﬁ§§ﬁnﬁ°19@F%ﬁ§gn?goEbR% %ve
i ngredi ent t hainfectiohBgnde dieshisecdsdddidthed caitheKIVainEeakdons,pr oduce

a si ngl e dosage L L, var endi ng. t 25 treated
and the parti cﬁ?ﬁs %ﬁdégbg'%cni %ﬁg’ sdé‘%&é@gg {:%?gg%'prepar ation
will contain from about ®¥eno thieogompound®59f athigeinvepbind axew) .
Preferably, su ‘s rapatcat] t gl Ny L : 20% bout 80%
retive S S CSipinkgreBstr i oL ARG e RIBaTE it LR UL O
condition, a agentsai theyamey des@®dsings neleeenpdalivorTor

~conbi nati on of Syl ' |thi Steleghnifively, necessary.
Subsequent |y, ??gbggggi&g?& Q?’r gg‘&e%%ﬁﬁﬂ@ ﬁad,m' niéY?a l,on, or bath, may
be reduced, asPharmaselsicad compositdonAAGRRYAIRT atPetBESaPNRRET The

i nproved may comprise a combination of an aspartyl protease

10  inhibitor of this invention and one or more therapeutic
or prophylactic agents.

Although this invention focuses on the use of
the compounds disclosed herein for preventing and
treating HIV infection, the compounds of this invention

15 can also be used as inhibitory agents for other viruses
which depend on similar aspartyl proteases for
obligatory events in their life cycle. These viruses
include other AIDS-like diseases caused by
retroviruses, such as simian immunodeficiency viruses,

20 HTLV-I and HTLV-II. 1In addition, the compounds of this
invention may also be used to inhibit other aspartyl
proteases, and in particular, other human aspartyl
proteases, including renin and aspartyl proteases that
process endothelin precursors.

25 Pharmaceutical compositions of this invention
comprise any of the compounds of the present invention,
and pharmaceutically acceptable salts thereof, with any
pharmaceutically acceptable carrier, adjuvant or
vehicle. Pharmaceutically acceptable carriers,

30 adjuvants and vehicles that may be used in the
pharmaceutical compositions of this invention inélude,
but are not limited to, ion exchangers, alumina,
aluminum stearate, lecithin, self-emulsifying drug
delivery systems (SEDDS) such as da-tocopherol

35 polyethyleneglycol 1000 succinate, serum proteins, such

i



.- 135 - condition is retained when the synptons have been

al l evi at egyotgar2lidss desired | evel, treatnent should C e XU At S
may, however, require intermttent treatment on a | ong-term basis
upon any recurrence of 5 di sease synptons. As the
skilled artisan will appreciate, |ower or higher doses than those
recited above may be requi red. Spedifii ¢ dosage and treatnent reginmens
for any particular patient will depend upon a varlety of 10

factors, including the activity of the s d _enpl oyed,

n
the age, body ageiRpman gewmim|a i EEEEt §%§ta§§§s %P“é#‘ &% e of

admi ni St][at'%hds%ir?aééfs, gly cﬁi‘tﬁ[ eéaiamcdauggcogbtacsmm sidybasr/erity and
course o the infection, the patient's it

i nfection and RaREiakFerRerorde MRAXTUEEFng pﬁ?ng § %%gé%éﬂ¥%:¥%tty1h
conpounds of td¥idd Nweitd®n sed:etalcsxa electruiytab,asuchmm @rotaminent s
whi ch efgectlvely Q

I nd lGularly HV
aspartyl prot &1539 % ?ﬁi@?heB%EEs%ﬁh s of this 20
i nventi on, amhydnngenkphasphamsh saglbw ahédrudeblzanc saltqwoteoly3|s of

t t t
2 Laroet pept g s iy e dey  fagtetiun criki1dcatel OgRIyARA rey 1 as 2
exanpl e, a pyrrnﬁqﬂnnﬁtcﬁellmlmﬁafbasedlBuhﬁyabéeﬁetQQ&MFQQY¥§P?5
affinity col u:glﬁébtlﬁuréédmﬁﬁﬁ%‘fﬁ%éfh?ﬂ.@@ﬁﬁﬁoﬂbv polyadiifl

Derivati zatio e Co nvention fo roduce afflnlty
chromatb@raphyﬂaﬂ@ﬁ-nsPQahthhylenQT@hﬁ?ﬁﬁﬁE“’Bi’é&nﬁobﬂeﬂl‘fP Y& es using

such resins polyedryléid aaﬂdwwbbunfhbe sbyk:udafe:ddﬁwé tsudiese 30

and ot her uses mhlch characierize rci,al aspa as
i nhi bitors w38 5§ terfind oY TR o gxtrin, 8Fth§¥9°§%JM “F‘?{P’tﬁe cSrt.
( See: thtenmﬁﬁﬁivahlvﬁsééuch as hydroxyalkylcyclodextrins,

including 2- and 3-hydroxypropyl-f-cyclodextrins, or

1s other solublized derivatives may also be advantageously
used to enhance delivery of compounds of formula I or
II.

The pharmaceutical compositions of this

invention may be administered orally, parenterally, by

20 inhalation spray, topically, rectally, nasally,
buccally, vaginally or via an implanted reservoir. We
prefer oral administration ‘or administration by
injection. The pharmaceutical compositions of this
invention may contain any conventional non-toxic

25 pharmaceutically-acceptable carriers, adjuvants or
vehicles. In some cases, the pH of the formulation may
be adjusted with pharmaceutically acceptable acids,
bases or bu:fers to enhance the stability of the
formulated compound or its delivery form. The term

30 pafenteral as used herein includes subcutaneous,
intracutaneous, intravenous, intramuscular, intra-
articular, intrasynovial, intrasternal, intrathecal,
intralesional and intracranial injection or infusion
techniques.



Bi ochem Bi ophys. Res. Comun. 171, p. 60 (1990) and Hei nbach, J.C.

et al. Ibid 164, p. 955 (1989)). 35 In order that this

i nventi onW%?@pf ully under st ood, the followi ng exafpl/BESHREset
forth. - 136 - These
exanpl es are for the purpose of illustration only and are not to be
construed as |imting the scope of 195 invention in any way.

General Materials and Methods 5 "All tenperatures are recorded
i n degrees Cel sius. Thin |ayer chronatography (TLC) was carried

t using 0.25 mmthick pi,at
grutPoh anth t he |nd|categ N%P%éﬁ?%%ﬁgi éghﬂgfiélo?s magfbéhgﬁcg%%ounds
was carried ouforp ofeat stgride anﬁ@ﬁﬁhﬁQaRMQPaE#tEeroﬁwraeszmpéral|2|ng
' h s et hanol or a
agent, suc as a%té%%.@o;ﬂs b%aﬁflef”é]ﬁagﬁw? cﬁ%%feé‘&iﬁcﬁegt

0.1% sol uti on of ninhydrin in~ethanol ing, and/or by
exposure to LJ\/SPPBEPSéPnl -0dTH&S SusPeRgiGs %iérb%pﬁﬂﬁb‘#l%te Thi ck |ayer

silica ggl 15 accébﬁ@.ﬂ?’f 06/ EEE)&nW%%e%' K rllrsactnwtaf@l@g;ﬁg Maiekph@

Flerr] plates élgpggs ngtgi etting agénts(véuch as, for example,
Tween 80) and suspending agents. The sterile
injectable preparation may also be a sterile injectable
solution or suspension in a npn-toxic parenterally-

10 acceptable diluent or solvent, for example, as a
solution in 1,3-butanediol. Among the acceptable
vehicles and solvents that may be employed are
mannitol, water, Ringer’s solution and isotonic sodiuﬁ
chloride solution. 1In addition, sterile, fixed oils

15 are conventionally employed as a solvent or suspending
medium. For this purpose, any bland fixed oil may be
employed including synthetic mono- or diglycerides.
Fatty acids, such as oleic acid and its glyceride
derivatives are useful in the preparation of

20 injectables, as are natural pharmaceutically-acceptable
oils, such as olive o0il or castor oil, especially in
their polyoxyethylated versions. These oil solutions
or suspensions may alsc contain a long-chain alcohol
diluent or dispersant such as Ph. Helv or a similar

25 alcohol.

The pharmaceutical compositions of this
invention may be orally administered in any orally
acceptable dosage form including, but not limited to,
capsules, tablets, and agueous suspensions and

30 solutions. 1In the case of tablets for oral use,
carriers which are commonly used include lactose and
corn starch. Lubricating agents, such as magnesium
stearate, are also typically added. For oral
administration in a capsule form, useful diluents

35 include lactose and dried corn starch. When aqueous



.t hickness. Foll ow ng devel opnment of the plate, the band of silica

cont ai ni ngyd gxp48k8si r ed conpound was | sol ated and el utecr/vsdsnzam

appropriate solvent. 20 Anal ytical HPLC was carried out using a Water's

‘Delta Pak, 5 [err]Msilica, C18 reversed-phase colum, 3.9 nmID

Xx 15 cmL with a flowrate of 1.5 nL/m n using the foll ow ng table:

Mobi | e phase: A = 0.1% CF[err] CO2H i n-HA@35 B =

()1%(?3&2Hin CH3CN G adi ent : T = Orﬁn A(95% B (5%
=20 min., A(0%, B (100% = 22.5mn., A

(0% B (100%5’-15Pen51°¢$eﬁa’éﬁa%¢‘0én+PE€r§ﬂs°£P§-&Ycamee&%V%sr ng C[ err]

30 rever sedoifyas® el s cdibinédt withoamulEdFyieie and suspemmdites in
m nutes. NWVR s ectral d %a was r corded % q a Br r AMX500,
equi pped mnth f . ertaln sweetening an

137 - fﬁvd}ﬁ@raﬂﬁ/cﬁtc&)@rm ageritwa malya boen adderdr.e
| ndi cat ed sol vent. The pharmacexglggxecgﬁg%% %q&ﬂyadfﬂyﬁié'on

constant3 of
' invention may also be administered in the form of

suppositories for rectal administration. These
compositions can be prepared by mixing a compound of
this invention with a suitable non-irritating excipient

10 which is solid at room temperature but liquid at the
rectal temperature and therefore will melt in the
rectum to release the active components. Such
materials include, but are not 1imiteci to, cocoa
butter, beeswax and polyethylene glycols.

15 Topical administration of the pharmaceutical
compositions of this invention is especially useful
when the desired treatment involves areas or organs
readily accessible by topical application. For
application topically to the skin, the pharmaceutical

20. composition should be formulated with a suitable
ointment containing the active components suspended or
dissolved in a carrier. Carriers for topical
administration of the compounds of this invention
include, but are not limited to, mineral oil, liquid

25 petroleum, white petroleum, propylene glycol, polyoxy-
ethylene polyoxypropylene compound, emulsifying an and
water. Alternatively, the pharmaceutical composition
can be formulated with a suitable lotion or cream
containing the active compound suspended or dissolved

30 in a carrier. Suitable carriers include, but are not
limited to, mineral oil, sorbitan monostearate,
polysorbate 60, cetyl esters wax, cetearyl -alcochol,
2-octyldodecanocl, benzyl alcohol and water. The
pharmaceutical compositions of this invention may also

35 be topically applied to the lower intestinal tract by



each compound against H V-1 protease using the nethod 5 descri bed
essentially by MW Pennington et al., Peptides 1990, G net, E. and

D. AndreWVOEgE4385 Escom Lei den, Netherlands (1990). pcT/US95/02420
Conpounds of 1 nvention were tested for their antiviral potency in

several virological assays. In 10 the first assay, the conpounds were
added as a solution i n di methyl sul foxide (DMSO) to a test cel

cul ture of CCRM CEM cel | s, a strailB4of- CD[err] human T-cell |ynphonma
cells, previously acutely infected with H V[ err] using standard
protocols (see Meek, T. D. et al., [err]lnhibition 15 V-1 protease
in infected Tﬂqpﬁﬁixgnﬂﬂpﬂﬁﬁory for%?h%hé?ﬁc°5eﬁ?1&es a%&ﬁb rﬁbture,

343, p. 90 Q. PredSlé£rh opPaHBderape paceheshiate arksabl e
to inhibit 90 og?lV|ra I}nfectlwty'gt a concentra??bn of 1 [err]M

or |ess. Nbréqﬁ' d@ﬁﬁbdﬂﬂ?ﬁﬁ%@?hose 20 which are able to
inhibit 90%of viral infegdiphddmadedtical cempesitisnisomOitHEd nM or

| ess. ect pof.the c ounds ti t he
replicat?on ofmt‘ﬂ?é‘%%én%gb?reaaé'ﬁ}%ﬂsfﬁra 8 e%éyt%e |V
extracel | ul ar i;dvhladigen Cslmierltdsmpmsmtmenagaa'eZ@repmmuntmdmyrre

I mmunoassay (qQbtained from Co o] | iﬂdﬁﬂb

Dependi ng on %r‘?e%ceé‘%mt%ees a"ﬁ%iiﬁéma‘%% %%OEBQ EQJi:r g’ad (}H!E::aa al
formation, r e\fm:smlatarmrarpdaswy(EE)preparedcawsp}utmort%/tlépeﬁai%n%f fect
as assayed by d as readouts of
antiviral | Vi ba&f‘@%ﬁﬁ%ﬁygﬁ?ﬁé&ﬁé@g ‘é’iﬂ,d;"l nhi biti on of

the in h@tro|pﬂaﬁﬂﬂ“ﬂtsﬂﬁﬁmi%@QQ&E&#@E premetess men@phance -

T-1ynphot r opi %1‘#& iw&ié}tl 'fwafaQSQBeashyand/or ctyeaci ated virus

(HTLV-111/LAV) deoxynucl eosi des”, Proc. Natl. Acad. Sci
USA, solub;lxz;ng or dlspers ng agents own in the art. '
Dosage levels of between about 0.01 and about
100 mg/kg body weight per day, preferably between about

15 0.5 and about 75 mg/kg body weight per day of the
active ingredient compound are useful in the prevention
and treatment of viral infection, including HIV
infection. Typically, the pharmaceutical compositions
of this invention will be administered from about 1 to

20 about 5 times per day or altermatively, as a continuous
infusion. Such administration can be used as a chronic
or acute therapy. The amount of active ingredient that
may be combined with the carrier materials to produce a
single dosage form will vary depending upon the host

25 treated and the particular mode of administration. A
typical preparation will contain from about 5% to about
95% active compound (w/w). Preferably, such
preparations contain from about 20% to about 80%.active
compound.

30 Upon improvement of a patient’s condition, a
maintenance dose of a compound, composition or
combination of this invention may be administered, if
necessary. Subsequently, the dosage or frequency of
administration, or both, may be reduced, as a function

35 of the symptoms, to a level at which the improved



«- 138 - vol . 83, pp. 1911-1915 (1986). The effect of conpounds

of this kyyedssdsen on clinical isolates of other H V-1 PCTIUSO8/62320MAS
determ ned by obtai ni ng | ow passaged virus fromH V-infected patients
-and assaying the effect of 5 the inhibitors in preventing infection of -
the HV virus in freshly prepared human peripheral bl ood nononucl ear
cells (PBMCs). | nsof ar -ag3Bhe conpounds of this invention
are able to inhibit the replication of the HHV virus in 10 human T-cells
and furthernore, may be delivered orally to mmmual s, they are of

evi dent cli ni eandittiod Md detained twikenr ehénsympoomsl Yawvef dgdron. These

tests are predictjve qf, .t 0, u bi ] LNyl | V
pr ot ease in Vﬁ%&evlaﬁgd to(%hergééipgg fgéefsy%#%éfbgnﬁxg%§%é§4
Exanpl e 1 cease. GabiEnts May, Sheweyedi requisgednfermittanti ne,
1.152 g of 4- I \Y | QK L : 0 7 ' Sedi um
bi car bonat e m%g%@?ﬁp?%éﬁr%e%‘? g%égg ﬁﬂg#‘_agx r?gtc#ﬁrgﬁggchl oride
and 3 nmSof ss&tiseassdl Symprans. sodi um bi carbonate. The reaction

m xture was all owed As the skilled artisan will appreciate, lower
' or higher doses than those recited above may be
required. Specific dosage and treatment regimens for
any particular patient will depend upon a variety of
10 factors, including the activity of the specific
compound employed, the age, body weight, general health
status, sex, diet, time of administration, rate of
excretion, drug combination, the severity and course of
the infection, the patient’s disposition to the
15 infection and the judgment of the treating physician.
The compounds of this invention are also
useful as commercial reagents which effectively bind to
aspartyl proteases, particularly HIV aspartyl protease.
As commercial reagenﬁs, the compounds of this
20 invention, and their derivatives, may be used to block
proteolysis of a target peptide or may be derivatized
to bind to a stable resin as a tethered substrate for
affinity chromatography applications.  For example, a
compound of formula I or II may be tethered to an
25 affinity column to purify recombinantly produced HIV
protease. Derivatization of the compounds of this
invention to produce affinity chromatography resins and
the methods used to purify proteases using such resins
are well known and within the skill of the art. These
30 and other uses which characterize commercial aspartyl
protease inhibitors will be evident to those of
ordinary skill in the art. (See: Rittenhouse, J. et al.
Biochem. Biophys. Res. Commun. 171, p. 60 (1990) and
Heimbach, J.C. et al. Ibid 164, p. 955 (1989)).
35 In order that this invention be more fully
understood, the following examples are set forth.



to stir at roomtenperature for 3h and diluted with met hyl ene

chloride and brine. The organic |ayer was separated, dried (MSOH)
and concen™¥43%5%, vacuo to 25 give 1.780 g of Conpound ROT/HSIS02429i t e
solid, which was used wi thout further purification. TLC. Rf = 0.60,
5% di et hyl ether/nmethylene chloride; [err]H NVMR consistent with
structure. B. Compound IB. To 10 plL of DMF was added 0.832 g of
30 t he resul tant compound of Exanple 143920 ng of 80% NaH and 508
ng of epi bronohydrin at O[err]C. The reaction m xture was allowed to

stir at roomtenperature . . ¢ -
overni ght. The 'Egﬁﬁ?i SHARPLEE BT loF RS PUFRIFSRE 11lustiatioy; égﬁ'%
et her and washegn&i abevaber tbt beeechnsteiled as 1iamd img nehe Theopehof

sol uti on was dréﬁd gwgscgéb . filtered and concentrated in vacuo to

give to give 50 ORYHRCECBr 1BoABEUNFYIB as a col orless, viscous oil.

TLC R = 0.61, 5%diethyl ether/methylene chloride. [err]H, NVR

cons! stent Wt Neehi#g] Yikreriale anf MecHUPUNT 1C  0.213 g of the
5 All temperatures are recorded in degrees

Celsius. Thin layer chromatography (TLC) was carried
out using 0.25 mm thick E. Merck silica gel 60 Fyy
plates and elution with the indicated solvent syétem.
Detection of the compounds was carried out by treating

10 the plate with an appropriate visualizing agent, such
as 10% solution of phosphomolybdic acid in ethanol or a
0.1% solution of ninhydrin in ethanol, followed by
heating, and/or by exposure to UV light or iodine
vapors when appropriate. Thick layer silica gel

15 chromatography was also carried out using E. Merck 60
Fyss plates ("prep plates") of 0.5, 1.0, or 2.0 mm
thickness. Following development of the plate, the
band of silica containing the desired compound was
isolated and eluted with an appropriate solvent. .

20 Analytical HPLC was carried out using a Water'’s Delta
Pak, 5 uM silica, Cl8 reversed-phase column, 3.9 mm ID
X 15 cm L with a flow rate of 1.5 mL/min using the
following table:

Mobile phase: A = 0.1% CF,CO,H in H,0
25 _ B = 0.1% CF,CO,H in CH,CN
Gradient: T = 0 min., A (95%), B (5%)
T = 20 min., A (0%), B (100%)
T = 22.5 min., A (0%), B (100%)
Preparative HPLC was also carried out using C;
30 reversed-phase media. HPLC retention times were

recorded in minutes. NMR spectral data was recorded
using a Bruker AMX500, equipped with either a reverse



- of Exanple 1B, 0.351 g of benzylamne and 3 nL of MeOH 10 wer e heat ed

over ni ghtwo ps/z438%al ed tube at 100[err]C. The react i PATUSIS/ARAZD WaS
concentrated in vacuo, purified by silica gel chromatography (10%

" MeOH net hyl ene chl ori de) to renove the remaining benzyl am ne and
repurified by silica gel chronatograg?y (8% MeCH net hyl ene chl ori de)
15 to give 87 ng of Conpound 1C -= 0.44, 8%

MeOH et hyl ene chloride. [err]H NVMM consistent with strggtgre. f
D. Conmpound XXl To mL of _nethyl ene chloride was |, added 21 ng o
t he resﬂPtantoEoﬂﬁguE€°8F EREnPPO MEZ.o@nd was (takensin the
3-(S)-tetrahyfhaigaged spieengam dyl - carbonate and 18.8 ng of

di i sopropyl et hyl am ne.. reacti s dilute th mL of
net hyl ene chlorid Hﬁthggﬁﬁﬁﬁﬁé?ﬁQﬁ/ ﬁ%ééygkgﬂeﬁ°ﬁF€ﬁm%6 ﬁ%o
0. 5N HC1, 50 eachf compouaticdgaiqseo@IWIHENeredsandsdNgnth&€5methofd bri ne.

. d
novacus to ofvacsianc pagRaR L TREH 7 ponniidted) £ PRE, 7T T &

= 0. 28, 20% Peptideet A9B0et Bametrt Byl @rd dh Andiwew HPEQS . Rt Escof; 33
nin. anple 2 Conmpound
XX . To 5 nL o%dnefh Fgﬁgr%ﬁpgﬁiégSB%ﬁ.. was added 29 ng _of the resultant
conpound of Exanpl e Compounds of invention were tested for their
antiviral potency in several virological assays. In
10 the first assay, the compounds were added as a solution

in dimethylsulfoxide (DMSO) to a test cell culture of
CCRM-CEM cells, a strain of CD4* human T-cell lymphoma
cells, previously acutely infected wiéh HIVm using
standard protocols (see Meek, T. D. et al., "Inhibition

15 of HIV-1 protease in infected T-lymphocytes by
synthetic peptide analogues", Nature, 343, p. 90
(1950) . Preferred compounds are those which are able
to inhibit 90% of viral infectivity at a concentration
of 1 uM or less. More preferred compounds are those

200  which are able to inhibit 90% of viral infectivity at a
concentration of 100 nM or less.

The effect of the compounds on inhibiting the
replication of the virus was measured by determining
the HIV extracellular p24 antigen concentration using a

25 commercial enzyme immunoassay (obtained from Coulter
Corporation, Hialeah, FL).

Depending on the cell type and the desired
readout, sypcytia formation, reverse-transcriptase (RT)
activity, or cytopathic effect as assayed by a dye

30 uptake method may also be used as readouts of antiviral
activity. See H. Mitsuya and S. Broder, "Inhibition of
the in vitro infectivity and cytopathic effect of human
T-lymphotropic virus type III/lymphoadencpathy-
associated virus (HTLV-III/LAV) by 2',3'-

35 dideoxynucleosides", Proc. Natl. A . Sci. USa,



- 140 - IC, 7.3 ng of t-butylisocyanate and 19.1 ng of

di i sopropyl ethylam ne. After 12h, the reaction m xture was

concent rwioeg/2438svacuo, diluted with ethyl acetate, REHESPSO242¢ 0.5 N
HCl, washed with brine, dried (MJSO4) 5 and reconcentrated in vacuo to
afford 35.4 ng of Compound XXI| as a yellowoil. TLC Rf = 0.15, 5%
di et hyl ether/nethylene chloride; 0.58, 20% diethyl et her/ net hyl ene
chloride. HPLC: Rt = 17.68 nin. - 138 - Exanpl e 3
10 A To 2 mL of MeOH was added 198 ny of -the resultant conpound
of Exanple | B-and 369 ng of henet | am ne. reacti on_m X e was
heat ed for 48H°&nd8§heﬁp 19 1aﬂﬁéﬁgd¥ﬁ§§%xﬂ TQPr%gﬁ??EntrﬁPH un%%
reaction of "EXLHI €nVahtsoncent atied ddll Visolates PfsetHerhHIWVEH a 15

silica plug (8% MeOH net hyl ene ¢hl de) to afford, 2 npound
3A as a yel | ofFBRENSTHES ﬂPterﬁ‘ %{ btai qﬁ%ﬁﬁ%“@?ﬁ??ﬁﬁgggﬁgvﬁgaép
[err] H NVR copsbat gIV-infected aﬂwénﬁsuand assaylngitheCBﬁﬁeaﬂdoXXlV To

ZqﬂééﬂgrgogfuﬁPe lnglg§%8¥ﬁoﬁgt§%ﬁ¥? HrEREES %%QﬁgnP%£ %%éﬁ??ant corpound

of Exanpl e 3AinlZréshiyobrieparede suinfangexipheralk hhdod monopecdeass
sodiumbicarbonil;ﬁ ‘$E§C%§act|on m Xture was allowed to stir at room

tmmmauﬂefSF
Insofar as the compounds of this invention

are able to inhibit the replication of the HIV virus in

10 human T-cells and furthermore, may be delivered orally
to mammals, they are of evident clinical utility for
the treatment of HIV infection. These tests are
predictive of the compounds ability to inhibit HIV
protease in vivo.

i5 Synthetic Examples

Example 1
A. Compound 1A. 553 mg of (cyclopentyl)methylamine,
1.152 g of 4-methoxybenzenesulfonyl chloride and 0.537
g of sodium bicarbonate were added to a mixture of 10
20 mL of methylene chloride and 3 mL of saturated, aqueous
sodium bicarbonate. The reaction mixture was allowed
to stir at room temperature for 3h and diluted with
methylene chloride and brine. The organic layer.was
separated, dried (MgS0O,) and concentrated in vacuo to
25 give 1.780 g of Compound 1A as a white solid, which was
used without further purification. TLC: Rf = 0.60, 5%
diethyl ether/methylene chloride; 'H NMR consistent with
structure.

B. 'cOmpound 1B. To 10 mL of DMF was addec 0.832 g of

30 the resultant compound of Example 1A, 120 mg of 80% NaH
and 508 mg of epibromohydrin at 0°C. The reaction
mixture was allowed to stir at room temperature



25 reaction mxture was diluted with nethylene chloride and brine,
and the owgasp43ss ayer was separated, dried (MgSH4) arCTASaS02420 at ed

i n vacuo. Purification by silica gel chromatography (5s diethyl

et her/ met hyl ene chl oride) gave 25.5 ng of Conmpound XXIV. TLC. Rf = 30
0.49, 5% diethyl ether/nethylene chloride. HPLC R = 18.50 mn.
[err]H NMR was consistent with structurel39 -

- 141 - Exanpl e 4 A Sodi um
hydri de (80% di spersion in oil) (0.024 g, 1.100 mml ) was added to a
sol uti on of Novernightyc| ShatXeaethon- Biksunex ¥BsnSddad @S oeh 209 0. 288
g, 5 = 0.84%may) ié{-}ﬂ% de 1 Mg alaBhEa! Wi Chatdtiele (Bheed o Mhés)
stirred for 0.5 h. ‘iZS - yC|dff tosylate (0.232 g, 1.316 nmol ) was
then added an@®nh®ningur ShdeEhresgglution ?’és\l\égﬁﬂetdo MIEOhnd was
stirred over nighitert® dH& {dbfcentrat@sifiueieedty giviedd (Ciuf&) and
concentrated in_10 vacuo.. The residue wa tﬁken uinn Et OAc, and was
washed weth w-e’4 SKRfo GATPORRG UB B8 2VGIERT LRS- 15c%c%‘ri’rat ed to
give a colorl gix:0iRf LWidicas odidyhyl etherl/imeghydleneolahlioride. 'H

chr omat ogr aph 5% Et[err] Q CHd 2 ave epoxide (273 ng, 99% as a
colorless oil. lqﬂqé HESW1é%o%§$§FEHFemAth structure.

C. Compound 1C. 0.213 g of the resultant compound
of Example 1B, 0.351 g of benzylamine and 3 mL of MeOH
10 were heated overnight in a sealed tube at 100°C. The
reaction mixture was concentrated in vacuo, purified by
silica gel chromatography (10% MeOH/methylene chloride)
to remove the remaining benzylamine and repurified by
silica gel chromatography (8% MeOH/methylene chloride)

15 to give 87 mg of Compound 1C. TLC: Rf = 0.44, 8%
MeOH/methylene chloride. !H NMR consistent with
structure.

D. Compound XXI. To 5 mL of methylene chloride was
added 21 mg of the resultant compound of Example -1C,

20 11.1 mg of 3-(S)-tetrahydrofuranyl succinamidyl
carbonate and 18.8 mg of diisopropylethylamine. The
reaction mixture was diluted with 50 mL of methylene
chloride and the organic layer was washed with 50 mL of
0.5N HCl, 50 mL of saturated, aqueous NaHCO; and 50 mL

25 of brine. The organic iayer was dried over magnesium
sulfate and concentrated in vacuo to give 26.4 mg of
Compound XXI as a colorless oil. TLC: Rf = 0.28, 20%
diethyl ether/methylene chloride. HPLC: Rt = 16.33
min.

30 Example 2
- Compound XXII. To 5 mL of methylene chloride

was added 29 mg of the resultant compound of Example



B. The epoxi de prepared in Exanple 4A (0.093 g, 0.289 mol ) and

| sobutylamne (0.105 g, 1.43 mmol) in 5 nL of Et OH were heated at 100
[err] C i rW@9s@4388d tube for 1 day. The crude nat eri alPCHAISIS/@R3H up in
MeOH, concentrated, 20 then purified by silica gel colum chromatography
(8% MeOH CH2C12)to give the amine. 1H NVR consistent with

structure. C. The procedure described in Exanple 1D was

performed using the am ne prepared in Exéﬁﬂ?é'48(0.047 25 g, 0.118
mol ). Purification of the crude material by silica gel colum

chr omat ogr aphy (10-20% Et 200 CH2C] 2) | ve und 1004 (43 nmg, 71%.
[err]H NMR consteni mg of é§¥mﬁgi}ﬁepgpgg%e andMman mg of

Exanpl e 5 30 4&i¥soprdp¥l #tgrsine desafitleed 1i2h , Bt lreatit ivas mixture
Peazgr?ed uy'%%érgEéggn g%egpﬂéhggc%gq %iluted'with ethyl acetate,
washed with 0.5 N HCl, washed with brine, dried (MgSO,)
"5 and reconcentrated in vacuo to afford 35.4 mg of
Compound XXII as a yellow oil. TLC: Rf = 0.15, 5%
diethyl ether/methylene chloride; 0.58, 20% diethyl
ether/methylene chloride. HPLC: Rt = 17.68 min.

Example 3
10 A. To 2 mL of MeOH was added 198 mg ‘'of the resultant

compound of Example 1B and 369 mg of phenethylamine.
The reaction mixture was heated for 48h and then
allowed to cool to room temperature. The reaction
mixture was concentrated in vacuo and passed through a
15 silica plug (8% MeOH/methylene chloride) to afford 272
mg of Compound 3A as a yellow oil. TLC: Rf = 0.48, 8%
MeOH/methylene chloride. 'H NMR consistent with

structure.
B. Compound XXIV. To a mixture of 5 mL of methylene
20 chloride and 2 mL of saturated, aqueous sodium

bicarbonate was added 29 mg of the resultant compound
of Example 3A, 12.6 mg of benzenesulfonyl chloride and
16 mg of sodium bicarbonate. The reaction mixture was
allowed to stir at room temperature for 3h. The

25 reaction mixture was diluted with methylene chloride
and brine, and the organic layer was separated, dried
(MgSO,) and concentrated in vacuo. Purification by
silica gel chromatography (5% diethyl ether/methylene
chloride) gave 25.5 mg of Compound XXIV. TLC: Rf =

30 0.49, 5% diethyl ether/methylene chloride. HPLC: Rt =
18.50 min. 'H NMR was consistent with structure.



. phenet hyl am ne (0.160 g, 1.32 mmol) to give the am ne - (0.097 g,

829 . [eryhHshldgsconsi stent with structure. B. B yBIsoBE0r €

described in Exanpl e 4C was performed using the am ne prepared in
- Exanple 5A (0.024 5 g, 0.054 mmol ) and 1, 3-di oxan-4-yl -4-nitrophenyl

carbonate (described in Exanple 29A) (0.018 g, 0.059 mmol) to give

Conpound 1005 (3.9 ng, 13%. [err]H NVR 141 - consistent with structure.
Exanple 6 10 A The procedure described in Exanple 1A was

performed using isobutylamne (0.396 g, 5.41 mmol) and
3-nitrobenzenesul fonyl chloride (1.0 ) to gi ve

N-i sobutyl - 3- i tr obssaeng s apnagi dgok0dikpersion in B0) [@rod4l SR
consistent with structure. 15 B. The rqced%%ﬁifescrlbed i n Exanpl e
4A was ;kw#Qﬁrﬁmpbéiﬂﬁstﬁ€d§9IFBnénﬁﬁ@%ﬁﬁéﬁh h Exanpl e 6A
(0.560 g, 2.l1l7%cyeDbpehnfyUn¥thi/hes eﬂléthdﬁy&r&ﬁhegﬁéllfonamﬂﬁ% (o[2ze8] g, va:?
consistent wt ucture., C. e . progedur SClL, |_n npl e
5A was 25 p&rﬁ# n‘B’B"{ng g tRe™EnEfi ngggraé:p(;?re FHSE?( ﬁpfné'g‘g:gule Wt
(0.410 g, 1.30stipredtpogi gesthe anese -y2idyd ted¥glate (0.232rglH NWR
consistent wt ucture. ) T LOC L b | anpl e
1D was _ e&*%rmﬂiﬁsyﬁﬁ Fﬁsnaﬁlgrqupragga%&f ﬁﬁ,@%?@é%ﬁ%&ﬂg?

to warm to R.T. and was stirred overnight. The mixture

was quenched with MeOH (1 mL) and concentrated jin

10 - vacuo. The residue was taken up in EtOAc and was

washed with water (3X100 mL), dried over MgSO,, and

concentrated to give a colorless oil.  Purification by

silica gel column chromatography (5% Et,0/CH,Cl,) gave’

epoxide (273 mg, 99%) as a colorless oil. 1y MR

15 consistent with structure.

B. The epoxide prepared in Example 4A (0.083 g, 0.289
mmol) and isobutylamine (0.105 g, 1.43 mmol) in 5 mL of
EtOH wére heated at 100 °C in a sealed tube for 1 day.
The crude material was taken up in MeOH, concentrated,
20 then purified by silica gel column chromatography (8%
MeOH/CH,Cl,) to give the amine. Iy NMR consistent with

structure.

c. The procedure described in Example 1D was
performed using the amine prepared in Example 4B (0.047
25 g, 0.118 mmol). Purification of the crude material by
silica gei“column chromatography (10-20% Et,0/CH,Cl,)
gave Compound 1004 (43 mg, 71%). 1§ NMR consistent

with structure.

Example 5
30 A. The procedure described in Example 4B was

performed using the 86 mg of epoxide and 2-



25 g, 0.147 mmol) to give the nitro sul fonam de (0.061 g, 76% .
[err]H NMR consistent with structure. E. The nitrosul fonam de
prepared i"WOBX#3BY e 6D(0. 061 g, 0.110 mmol) and 10 wt Pefrsbsemzeim on

carbon (10 ng) - 143 - o
20 nL of EtOAc was stirred overnight under hydrogen gas. The m xture
was filtered, concentrated and chromat ographed on a silica gel colum
(3% MeOH CH2C[ err]) to gi ve Conpoand4201r2 (0.049 g, 85%. [err]H NWR
5 consistent with structure. _ f ; Exampl e 7
A. The procedure described in Exanple 1A was erformed _using

cycl opelr[:tyl net thylaming P-e®E, 1-32/mee}) age give the amlne

3- ni t r obenzenegul. bemlg, cizw) de 1l ¥R bnsikt entd BELATBEIubeugkve the
amne (1.29 g, 93%. [err]H NVR consistent with structure.

B. The procedure described in Exanple 4A was .
B. The procedure described in Example 4C was

performed using the amine prepared in Example 5A (0.024
5 g, 0.054 mmol) and 1,3-dioxan-4-yl-4-nitrophenyl

carbonate (described in Example 29%A) (0.018 g, 0.05%

mmol) to give Compound 1005 (3.9 mg, 13%). !H NMR

consistent with structure.

Example 6
10 A, The procedure described in Example 1A was
performed using isobutylamine (0.396 g, 5.41 mmol) and
3-nitrobenzenesulfonyl chloride (1.0 g, 4.5 mmol) to
give N-isobutyl-3-nitrobenzenesulfonamide (0.916 g,
78%) . lH NMR consistent with structure.

15 B. The procedure described in Example 4A was
performed using the sulfonamide prepared in Example 6A
(0.560 g, 2.17 mmol) to give the epoxide (0.650 g,

95%). lu NMR consistent with structure.
C. The procedure described in Example 5A was
20 performed using the epoxide prepared in Example 6B

(0.410 g, 1.30 mmol) to give the amine (0.244 g, 43%).
g NMR congistent with structure.

D. The procedure described in Example 1D was
performed using the amine prepared in Example 6C (0.064

25 g, 0.147 mmol) to give the nitro sulfonamide (0.061 g,
76%) . Iy NMR consistent with structure.

E. The nitrosulfonamide prepared in Example 6D (0.061
g, 0.110 mmol) and 10 wt.% palladium on carbon (10 mg)



<« performed using the am ne prepared in Exanple 7A (0.727 g, 2.56 mol)
to give tweswpesssde (1.20 g, crude 15 material). [err] BRCUNRIS0BHP st ent
Wi th structure. C. The procedure described in Exanpl e 5A was
perfornmed using the epoxide prepared in Exanple 7B (0.216 g, 0.635
mmol) to give the amne (0.142 g, 48%. [err]H NVR consistent with
structure. 20 D. The procedure dESE??bed in Exanple ID was
performed using the am ne prepared in Exanple 7C (0 034 g, 0.074
mmol ) and 4-nitro

- ni hen tetrah of od ran at e
(0.033 g, inogﬁmxnﬁél)‘: LPHCyWAE ERtit ‘i ‘4|§ u d%ﬁyb%% b
559 . [err]H ng.fomggsm&tumt rast rﬂi(ﬂItLer:fed concentfaté'deapdf)cedure
d i bed i e wa er.f.ar ne i nktr n
oreparog in CATbERreerathed gmf HiIYhEeE OO iR ig?%eﬁs%%%‘% Shrs
(0-124111 g, 26%to[Q&{rbHcE:lHBo&ﬁasu@tlwt(pr sgrugstre. 'H NMR -

5 consistent with structure.

am 7
A, The procedure described in Example 1A was
performed using cyclopentylmethylamine (0.482 g, 4.86
mmol) and 3-nitrobenzenesulfonyl chloride (1.077 g,
10 4.86 mmol) to give the amine (1.29 g, 93%). 'H NMR
consistent with structure.

B. The procedure described in Example 4A was
performed using the amine prepared in Example 7A (0.727
g, 2.56 mmol) to give'the epoxide (1.20 g, crude

15 material). 'H NMR consistent with structure.

C. The procedure described in Example S5A was
performed using the epoxide prepared in Example 7B
(0.216 g, 0.635 mmol) to give the amine (0.142 g, 48%).
'H NMR consistent with structure.

20 D. The procedure described in Example 1D was
performed using the amine prepared in Example 7C (0.034
g, 0.074 mmol) and 4-nitrophenyl-
tetrahydrofurodihydrofuran-3-yl carbonate (0.033 g,
0.110 mmol) to give the nitro sulfonamide (0.025 g,

25 55%). 'H NMR consistent with structure.

E. The procedure described in Example 6E was
performed using the nitro sulfonamide prepared in
Example 7D (0.019 g, 0.031 mmol) to give Compound 1013
(0.011 g, 26%). 'H NMR consistent with structure.



Exanpl e 8 A The procedure described in Exanple 5B was
performed using the am ne prepared in Exanple 7C (0.039 g, 0. 085
nol ) t oWgi 95@488%c nitro sul fonanide (0.025 g, 5 50% . PEEPPI524HR

consistent with structure. B. The procedure described in Exanple
6E was performed using the nitro sul fonam de prepared in

Exanpl e 8A (0.025 g, 0.042 nmol) to give,ggnound 1014 (0.020 g,
86% . [err]H NWVR consistent with structure 10

Exanpl e 9 A. The procedure described in Exanple 4B was

performed using 226 ng of the epoxide and 3, 4-

di benzyl oxyphenet hyl am ne hydrochl oride (1.28 g, 3.47 nmmol ) to give
the am ne (0.200 g, 44% . [err]H NVR EXampleg8sistent with structure.

B.  The procgdure q4gs f&?ﬂﬁ\iﬂe %@é@i’fbé@ YASExamplePSBf eazed usi ng t he
am ne prepared in ExaQPIe 9A (

e d
di benzyl prot @&xEPrmed using %m&%% Eggpareé4@ynggg%p?ﬁ %b% onS|stent
with 20 stg;ctou.ro%s mmol) td:gwér htendlheatgsl splfbnamddes ul0f.O2ETigle

o 40 BrBR, CoPBOREEREEHRR HESRMEE The M xture uas
stirred overnlght at R T. under an 25 at nosphere of H2. The crude
material was QﬂrrﬂfﬁL[E§ocedure described in Example 6E was

performed using the nitro sulfonamide prepared in

Example 8A (0.025 g, 0.042 mmol) to give Compound 1014

(0.020 g, 86%). 'H NMR consistent with structure.

10 : Example S
A. The procedure described in Example 4B was

performed using 226 mg of the epoxide and 3,4-
dibenzyloxyphenethylamine hydrochloride (1.28 g, 3.47
mmol) to give the amine (0.200 g, 44%). 'H NMR

15 consistent with structure.

B. The procedure described in Example 1D was
performed using the amine prepared in Example 9A'(0.076
g, 0.115 mmol) to give the dibenzyl protected
sulfonamide (0.057 g, 64%). 'H NMR consistent with

20 structure.

C. The dibenzyl protected sulfonamide (0.057 g, 0.074
mmol) was dissolved in EtOAc whereupon a slurry of 10
wt.% palladium on carbon in EtOAc was added. The
mixture was stirred overnight at R.T. under an

25 atmosphere of H,. The crude material was purified by
prep TLC (2 plates, 0.5 mm Si0,, 3% MeOH/CH,Cl,) to give
Compound 1017 (0.021 g, 6€1%). 'H NMR consistent with
structure.



‘prep TLC (2 plates, 0.5 Mmm Si2, 3% MeOH/ CH err]Cl[err]) to give
Conmpound WA%/24885021 g, 61% . [err]H NVR consistent with  PCI/USYSr0agd0ur €.

- 145 - Exanpl e 10 Conpound XLVIIIl is synthesized
"according to Schenme 10: - 146 - [err]
- 145 -
Example 10

Compound XLVIII is synthesized according to Scheme 10:



- 147 - A Compound 10A. To a solution of 3 nmL of (S)-1, 2, 4-
butanetriol and 4.1 nL of 2,2-di methoxypropane in 10 niL of toluene
was added WO 82485 p-t ol uenesul foni ¢ aci d. The react i oRCEAUSPUI24200a s
heated at 70[err]C for 3h. After 5 cooling to roomtenperature, the
reaction m xture was diluted with ethyl acetate, washed with brine
and dried over magnesi um sul f ate~ fg8centration in vacuo gave

3.54 g of Conpound 10A. [err]H NMR consistent with structure. 10
B. Conpound | 0B. To a solution of 269.4 ng of the resul t ant
conmpound of Exanple I0OA in 2 nL of nethyl ene chl ori de was added 0. 35
mL of dii sopropyl ethyl am ne. The reaction m xture was cooled to
-20[err]C, and to it was added 0.16 nL of nethanesul fonyl chloride.
The 15 reaction mxture was allowed to warmto room tenperature
for 0.5h. The reaction @U‘was di | uted wi.th 40 nL of nethyl ene
chl ori de and vvashed W th and briyne. The methyl ene chloride

| ayer was dried®H ( E%!E filtered a C nagﬁgd in vacuoto gi ve
20 43W i as a col orlges 0|Iq Compaound
|0C. A mxture of 154. 2. mecdf thaueg” NrTel tamww 10B
and 1 nL of iso-

108

o]
0 1. p-TsOH
noi 2 Ms-Cl

Scheme 10
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-butylam ne was allowed to stir at roomtenperature overnight. After
heating atw®04/e4383 C for 0.5h, the 25 reaction m xture wapCTwsesoxemt ed

in vacuo to afford 138.4 ng of Conmpound 10C as a semi-solid. [err]H
*NVR consistent with structure. D. Compound I0OD. To a

m xture of 136.8 ng of the resul tant conpound of Exanple I10Cin 2 nL
of nethyl ene 30 chloride and 1 nL of -sa#lr at ed, aqueous sodi um

bi carbonat e was added solid sodi um bi carbonat e, foll owed by 210.6 ng
of 4-met hoxybenzenesul f onyl 148 -

chloride. The Peact iCompruadindivas B0 |dveelebieni pfa@ mL of (§aml. 2. re
tenperature fog ﬁ%ag:'étr}h%q ra‘?ﬁi“d O o, XL e, ﬁ"ﬁalmethoxﬁakﬁ asheWilh etmly | ene
Wi

chlori de and was ~and brine E¥ ene chI i de
| ayer was drie@fokeluene Warﬁag”@é%ﬁ@:rﬁ U9 [ of PaRBlEBREEHL LIRSS |ar‘F cuo to

give 277T‘$e”&e‘§ctﬁi.rb:ﬁ|nm3§:tuz@ltw&@|l@éaﬂé&t &te'?of’cCQaSﬁOumad | (EFter
and N-iso-butyl -4- et hoxybenzenesul f onam de. Rf 41, 4:1

hexane/ ethyl a(':’@f’ajtlé:l [t QPN RRAS SR ERt F\P?hrea‘:tl"?t F‘&W@ was
diluted with ethyl acetate, washed with brine and dried

over magneSium sulfate. Concentration in vacuo gave
3.54 g of Compound 10A. 'H NMR consistent with
structure.

10 B. Compound 10B. To a solution of 269.4 mg of the
resultant compound of Example 10A in 2 mL of methylene
chloride was added 0.35 mL of diiscopropylethylamine.
The reaction mixture was cooled to -20°C, and to it was
added 0.16 mL of methanesulfonyl chloride. The

15 reaction mixture was allowed to warm to room
temperature for 0.5h. The reaction mixture was diluted
with 40 mL of methylene chloride and washed with water
and brine. The methylene chloride layer was dried
(MgsQ,) , filtered and concentrated in vacuo to give

20 434.6 mg of Compound 10B as a colorless oil.

C. Compound 10C. A mixture of 154.2 mg of the.
resultant compound of Example 10B and 1 mL of iso-
butylamine was allowed to stir at room temperature
overnight. After heating at 50°C for 0.5h, the

25 reaction mixture was concentrated in vacuo to afford
138.4 mg of Compound 10C as a semi-solid. 'H NMR
consistent with structure.

D. Compound 10D. To a mixture of 136.8 mg of the
resultant compound of Example 10C in 2 mL of methylene
30 chloride and 1 mL of saturated, agqueocus sodium
bicarbonate was added solid sodium biéarbonate,
followed by 210.6 mg of 4-methoxybenzenesulfonyl -



10

unti |

E

The 15
silica ge

met hyl ene chl ori de/ ethyl acetate then

Conpound 10E. To a solution of 254.4 ng of the resul t ant
m xture of Exanple 10D in 2nL of MeCH was added p-tol uenesul fonic
aci d. TheMBE438n ni xture was allowed to stir at rodtEEOSH®24R0ur e

reaction m xture was concentrated in vacuo and purified
chr omat ogr aphy (100@6nethy|ene EEIoride,

142.4 nmg of Conpound 10E. TLC. Rf = 0.24, 1:1 nethyl ene
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| ene
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10

15

20

25

30

tate

was dried err fil]tered,
Gb‘F‘é;pHP a1

n8NNQ isBe iR -&ﬂﬁgﬁﬁdﬁyﬁéhﬁbﬁEBéﬂfoﬁaﬁﬂdéf Comgrun®E

F. err]H NNR consistent wWith siructure.
[ ] .41, 4:1 hexane/ethyl acetate. 'H NMR consistent with

structure.

E. Compound 10E. To a solution of 254.4 mg of the
resultant mixture of Example 10D in 2'mL of MeOH was _
added p-toluenesulfonic acid. The reaction mixture was
allowed to stir at room temperature until TLC indicated

that most of the starting material was consumed.

The

reaction mixture was concentrated in vacuc and purified
by silica gel chromatography (100% methylene chloride,
followed by 50% methylene chloride/ethyl acetate then
100% ethyl acetate) to give 142.4 mg of Compound 10E.
TLC: Rf = 0.24, 1:1 methylene chloride/ethyl acetate.

F. Compound 10F. To a solution of 142.4 mg of

the

resultant compound of Example 10E in 1 mL of methylene

chloride was added 44.7 mmol of methanesulfonyl

chloride followed by 1 mL of diisopropylethylamine at

-60°C. The reaction was allowed to stir at -60°C

10 minutes and to warm to room temperature over Q.

After stirring overnight at room temperature, the

for
Sh.

reaction mixture was diluted with ethyl acetate and

washed with water and brine. The ethyl acetate layer

was dried (MgsoO,), filtered, concentrated in vacuo and
purified by silica gel chromatography (4:1 methylene
chloride/ethyl acetate) to give 126.0 mg of Compound

10F. !H NMR consistent with structure.



‘G Conmpound XLVI11. A mixture of 126.0 ng of the resul t ant

conmpound OYOPN243gS e | OF, 68.0 ng of N-t- but yl - L- pi pegetrhjzosidgy and
106 ng of potassium carbonate in 1.5 nL of isopropanol was heated at
80- 5  85[err]C overnight. After cooling to roomtenperature, the
reaction m xture was concentrated in vacuo and purified by silica gel
chromat ography (3:2 nethyl ene chl arijgef et hyl acetate) to give 113.7
ng of Conpound XLVI'I1. TLC Rf = 0.37, 100% et hyl acetate. HPLC. Rt
10 = 13.06 mn. Exampl e 11

Conpound LIV i g synt@gmh@sk ageet 81 N9 AomiReurel lo¥wirzE .0 mg of hehe:

- 190 resultant compound of Example 10F, 68.0 mg of N-t-
butyl-L-pipecolinamide and 106 mg of potassium
carbonate in 1.5 mL of isopropanocl was heated at 80-

5 85°C overnight. After cooling to room temperature, the
reaction mixture was concentrated in vacuo and purified
by silica gel chromatography (3:2 methylene
chloride/ethyi acetate) to give 113.7 mg of Compound
XLVIII. TLC: Rf = 0.37, 100% ethyl acetate. HPLC: Rt

10 = 13.06 min.

Example 131
Compound LIV is synthesized according to the following
scheme:



[err] - 151 - Starting

Conpound 8A To a solution of 1.38 g of iso- butyl am ne in nethyl ene
chl ori de WRPSRMWEd 3. 17 g of sodi um bi car bonat e, sat RGVEWSOHPum

bi car bonat e solution and 3.90 g of 4-nethoxybenzenesulfonyl 5
chloride. The reaction mxture was allowed to stir at room
tenperature overnight and diluted with ethykp - acetate. The organic
phase was washed with 0.5 N HC and brine, and dried (MgSQ err]),
filtered and concentrated in vacuo to give 4.72 g of Conpound 8A.

10 A Compound Il A.  To a solution of 1 eq. of Conpound 8A in
dry THF is added 1.1 eq. of lithium bis(trinmethylsilyl)amde (I M
solution in THF) at Of[err]C After 0.5h, the resulting solution is
added dropwi se to a solution of 1 eq. of bronpacetyl chloride in THF
at 15 . 0C. After an additional 10 mn., the reaction m xture

diluted with water. Thd
and conbi ned organi gyldd
|

S nlxture i '%ﬁghegl i Iﬂﬁh*ﬂSﬁthyl acetate

% 2. O4PLIN(TMS);
8A
0
O —ce
N—
I W :
PG, iBuO
118
1. Boc-L-phenyiaianine
EDC / DMAP
2. Ouuuc>
 §

Scheme 11



washed with brine, dried (MgSO4) and concentrated in vacuo. The
resulting residue is purified by silica gel 20 chr omat og | ve
Conmpound Yy Q05724385 B. Compound IIE.  To a solution of g&g@&%@;fb‘he
.resul tant conpound of Exanple II'Ain dry toluene is added 1 eq. of
tri phenyl phosphi ne. The reaction is allowed to stir overnight at
60[err] C and gives a 25 triphenyl phasphypium salt precipitate. The
reaction m xture is cooled to O[err]C and to it is added 1 eq. of
lithiumbis(trimethylsilyl)am de (I Msolution in THF). The reaction

mxture is di 'éﬁdﬁdt%%hcﬁﬁééﬁnéngm heTo a scliddtt ghase3 s sgdof etlsdGMySO4)
and concentrated 1n 3T .vacuo, _The resgulting resiqﬂf‘§s3pf5ifigg by
silica gel butylamiae odRaBaYIYSeHRV & nd'ag gdced 3-17 9
- 15|2 - sod%mf@Egaﬁyaﬂatlég _sa{&ratsml wddiumbilcarpomdte 361 f
resul tant conpo 0 angpl e | r uene is e eq. O
Boc- L- phenyl al SRt%Heion %ﬁ‘.quéﬁ § of 4 ’%’%ﬁ%“r’bﬁ‘f’é%@\ggarbodi i mi de
and a casal ytichldrideanoThe séadtdbremixtarienoms ialkmwed ALoestsri &Fing at
room tenperature unt il TLC i ndi gates;the dpRASUANE Srith ethyl

acetate. The organic phase was washed with 0.5 N HCl

and brine, and dried (MgSO,), filtered and concentrated

in vacuo to give 4.72 g of Compound B8A.

10 A. Compound 11A. To a solution of 1 eq. of Compound
8A in dry THF is added 1.1 eqg. of lithium
bis(trimethylsilyl)amide (1M solution in THF) at 0°C.
After 0.5h, the resulting solution is added dropwise to
a solution of 1 eqg. of bromoacetyl chloride in THF at

15 0°C. After an additional 10 min., the reaction mixture
is diluted with water. The aqueous mixture is washed
with ethyl acetate and combined organic fractions are
washed with brine, dried (MgSO,) and concentrated in
vacuo. The resulting residue is purified by silica gel

20 chromatography to give Compound 11A.

B. Compound 11B. To a solution of 1 eg. of the
resultant compound of Example 11A in dry toluene is
added 1 eq. of triphenylphosphine. The reaction is
allowed to stir overnight at 60°C and gives a

25 triphenylphosphonium salt precipitate. The reaction
mixture is -cooled to 0°C and to it is added 1 eq. of
lithium bis(trimethylsilyl)amide (1M solution in THF).
The reaction mixture is diluted with water and the
organic phase is dried (MgSO,) and concentrated in

30 vacuo. The resulting residue is purified by silica gel
chromatography to give Compound 11B.



of starting material, the reaction mxture is diluted wi th ethyl
acetate and washed with saturated aqueous sodi um bi car bonat e and

bri ne. Theygyspasesc phase is 10 dried (MgSO4) and concentpcuresbsioasd20acuo
to gi ve Conpound e D. Compound LIV. To a mxture of 1
eq. of the resul tant conpound of Exanple I Cin THF/ water (2:1) is
added 1.5 eq. of Oxone[err]. The reaction mxture is 15 stirred at room
tenperature until TLC indicates a - A 34ppearance of starting material. -
The reaction m xture is diluted with ethyl acetate and concentrat ed
I n vacuo. Purification of the resulting residue by %lca gel
chr omat ogr aphyCgi veSoupapsdndlfryv. To ay@olution of 1 eg. o Exanpl e

A The proceﬂeéﬁldaﬁereaﬂgouﬂd%w@:@dp&mm in dPerielwetleussng

N-(2(S)-hydrox henet h
N—fsgbttyy n%?ﬁ%&y%eﬁie%@gszSni ﬁ@n@3Qiﬁ?ﬁfe()¥Kﬁﬂ °f mol). to give
Compound 1035. dimethylakEncpropylenhylicarbddiimidde umdire. catalytio. 23

Compound 001 VAPEEE o ot r Sime KRy APTRgRIF Atinsye Aftel HILFiAd ac
room temperature until TLC indicates the disappearance
of starting material, the reaction mixture is diluted
with ethyl acetate and washed with saturated aqueous
sodium bicarbonate and brine. The organic phase is

10 dried (MgsSO,) and concentrated in vacuc to give Compound
1l1cC.

D. Compound LIV. To a mixture of 1 eq. of the
resultant compound of Example 11C in THF/water (2:1) is
added 1.5 eg. of Oxone®. The reaction mixture is

15 stirred at room temperature until TLC indicates a
disappearance of starting material. The reaction
mixture is diluted with ethyl acetate and concentrated
in vacuo. Purification of the resulting residue by
silica gel chromatography gives Compound LIV.

20 Example 12
A. The procedure described in Example 1A was

performed using N- (2 (S)-hydroxy-4-phenethylamino)butyl-
N-isobutyl-4-methoxybenzenesulfonamide (0.043 g, 0.099
mmol) to give Compound 1035. !H NMR consistent with

25 structure. Rg=0.23 (hexanes:EtOAc, 4:1).

Example 13
Compound XXXIV is synthesized according to scheme 13:



- 153 - [err] - 154 -
WO 95/24385 PCT/US95/02420

- 183 -

K

1. HNICH,)OCH,, EDC

=t 20, AgOAC. ELAT
'- 13K
g%a 1 NaOH %fhﬂ, 1. BaMgBr -
H 2 HNICK;JOCHs, EDE = ey
e o O NaCNBH,
e 13

1. 4-mathcxyderzanesutiony chioride
2. socium gichromsais
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[err] - 155 - A

Compound 13A. To a solution of 3.2 g of the resul tant conpound of
Exanpl e ®59kn4389 Nl of THF cooled to O[err] C was agdqushs/Br2g of
Zn, 0.57 g of AgQOAc, 4.6 g of methyl bronodifluoroacetate and 11.3
mmol of 5 di et hyl al um num chl oride. The reaction m xture was

allowed to stir for 3h at O[err]C and thepggpverni ght at room
tenperature. The reaction m xture was dil uted with 10 nL of ethanol,
20 nL of saturated, aqueous ammoni um chl ori de and 30 nlL of
saturated, aqueous 10 potassium sodiumtartrate. The resulting m xture
was filtered and the filtrate was washed with 300 nL of et hyl
acetate. The ethyl acetate |ayer was dried over magnesi um sul f at e,
concentrated in vacuo and purified. by medium pressure liquid

chr omat ogr aphy (100% 15 met hyl ene chloride foll owed by 1% MeOH net hyl ene
chloride) to give 3.92 ¢ Conmpound 13A B. Compound 13B. A

met hanol i ¢ sol ution of tg

.
§)F

Scheme 13



-resul tant conmpound of Exanple 13Ais treated with 1.1 eq. of 1N NaCOH.
When t hi nwoagsz43gshr omat ogr aphy reveal s 20 t he di sappear anCHUSSS/282r t | ng
material, the reaction m xture is diluted with water and extracted
‘into ethyl acetate. The aqueous layer is acidified to pH 2 with

IN HC and extracted wth ethyl acetate. Concentration I n vacuo gives
Conmpound 13B. 25 C. Conmpound 13C 1%Re-resul t ant conpound of Exanpl e
13B is dissolved into THF and to the resulting solution i s added 1

ond 1 eq of A RompsaAt dt TR s SHETLSR Ponr 8 & PEuEBe o stir at
30 room t enpesaltant obhipdundhict |Bxemiplér DFRt Dgr 2phyl of THFeveal s the
W h eyl acepapedhye" o T e Raadd a4, 1 B, o aPaabLBh bR o
bi car bonat e 4.6 g of methy; bromodiﬁluorqacetate ands31.3 mmol of _
vacuo 1oyt ve basoyif At erldtind ® gl Eibhien niReIEETlEE O 0
the resultant allowed to stir for 3h at 0°C and then overnight at
room temperature. The reaction mixture was diluted
with 10 mL of ethanol, 20 mL of saturated, agqueous
ammonium chloride and 30 mL of saturated, aqueous
10 potassium sodium tartrate. The resulting mixture was
filtered and the filtrate was washed with 300 mL of
ethyl acetate. The ethyl acetate layer was dried over
magnesium sulfate, concentrated in vaEuo and purified-
by medium pressure liquid chromatography (100%
15 methylene chloride followed by 1% MeOH/methylene -
chloride) to give 3.92 g of Compound 13A.

B. Compound 13B. A methanolic soclution of the
resultant compound of Example 13A is treated with 1.1
eq. of 1N NaOH. When thin layer chromatography reveals

20 the disappearance of starting material, the reaction
mixture is diluted with water and extracted into ethyl
acetate. The agueous layer is acidified to pH 2 with
1N HCl and extracted with ethyl acetate. Concentration
in vacuo gives Compound 13B.

25 C. Compound 13C. The resultant compound of Exémple
13B is dis;olved into THF and to the resulting solution
is.added 1 eq. of triethylamine, 1 eqg. of 1-
hydroxybenzotriazole, 1 eg. of EDC and 1 eq. of
methoxymethylamine. The reaction is allowed to stir at

30 room temperature. After thin layer chromatography
reveals the disappearance of starting material, the
reaction mixture is diluted with ethyl acetate and

- washed with 1N HCl, saturated sodium bicarbonate



conpound of Exanple 13C in THF cooled to O[err]Cis added 5 3-5 eq. of
benzyl ma ' hloride. After thin |ayer chromat ogr aphy reveal s

t he disaggﬁgbgﬁ% of starting materi al, the reacti onPRTUSHFR242Q
guenched wi th wat er and extracted in ethyl acetate. Concentration in
vacuo foll owed by purification by silica gel chromatography 10

gi ves Conpound 13D. E. Conpoun 5%35, To a solution of the

resul t ant conmpound of Exanple 13D i ethanol is added excess
ammoni um hydr oxi de and excess sodi um cyanobor ohydri de. The reaction

mxture is al loueg {dh Shhd BEAOOM Hie orbSERET Bhdbe iaNAddidnd aver
chromat ogr aphy revealrs the di sappearance starting material, the
reaction caricentrated gir nededo wkehghdee FORPOUBE 1dG-ed into ethy
acetate. Concentration of the organic |ayer in vacuo gi ves Conpound
13E. 20 F. Compound_13F. The procedure described in _Exa

|l e
| OD was perfofred (EomRPYRR 33yl t BAtacSRpBEARTNOPE the J88RRaRY 3E (o give
Conpound 13F. compound @f Ef@mpDent320GhVIPHF theledsyld avC cameidet of

Exanple 13F is dissolved in acetic acid and.treated wi. t.h eq._of
sodi um dPchr or?a‘tsa.eqw%a hepzylmggpesium cgﬂrf"a ogr g%ﬁfrr SRR 11‘?32%"

di Sﬁppear ance dircmaiddriphy reveé®1Srthe, dibappeagiande mifxtatartiingli | ut ed
with water

and extracted into eth acetate. Conc afhi |
Vacuo Tor | oned AT 1 1 ChF | SRAGH O PekeyRE 18 FueriRER Mt HhAr e
Conpound XXX \énd extracted in ethyl acetate. Concentration in vacuo
followed by purification by silica gel chromatography

10 gives Compound 13D. ' i

E. Compound 13E. To a solution of the resultant
compound of Example 13D in ethanol is added excess
ammonium hydroxide and excess sodium cyanoborohydride.
The reaction mixture is allowed to stir at room

15 temperature. When thin layer chromatography reveals
the disappearance of starting material, the reaction
mixture is quenched with water and extracted into ethyl
acetate. Concentration of the organic layer in wvacuo
gives Compound 13E.

20 F. Compound 13F. The procedure described in Example
10D was performed using the resultant compound of
Example 13E to give Compound 13F.

G. Compound XXXIVb. The resultant compound of
Example 13F is dissolved in acetic acid and treated

25 with 1 eq. of scdium dichromate. When thin layer
chromatography reveals the disappearance of starting
material, the reaction mixture is diluted with water
and extracted into ethyl acetate. Concentration in
vacuo followed by purification by silica gel

30 chromatography gives Compound XXXIVb.



.- 157 - H. Conpound XXXI'Vc. To a solution of the resultant
conpound Wb os¥aERl € 13G in dry ethanol is added under a PCT/USPSODIEN

at nrosphere Pd/ C (10% by wei ght). The reaction is purged with
-nitrogen, filtered through Celite[err] and 5 concentrated in vacuo to
gi ve Conmpound XXXI Vc. . Compound XXXIVd. To a solution of the
resul t ant conmpound of Exanple 13H il®"Met hyl ene chloride is added

1 eq. of 3-(S)-tetrahydrofuranyl succinam dyl carbonate and 1 eq. of
di i sopropyl et hyl am ne. After thin |ayer 10 chronato%raphy shows the

di sappear ance ®f stCompoupd XXXIVaterTal 3 SREUEAEBt Pén RS HRRM; AR

concentr at ed | mﬁ/fmeuiié ed gs_cysbhhgﬁog_ellsclarm Qidehyat o

gi ve ound To a solutipn of 20

g of Cbz-L- u&ydrqgﬁnuath§phgr¢rP@é@ &ioﬁggﬁrye?ﬂ tdnderThf (FRARTE R

added 9.9 g ofj é"?% a With i NeoBLAOX¥ 1N ered thieul T@mitefMand
hydr ochl ori de, -E'ge70f lEDC aln ag The

reactlon5n1xtGQ?Q&E$¥§qQﬁkatYFCU°'t°59FVefGPmQBHthaggﬁgaenperature The

reaction mxture 20 was diluted with 200 nL of water, extracted into 1L
of di et hf/l et hoenipounéelgxf ey ma,gne5| u IlE%t €f the resultant

compound of Example 13H in methylene chloride is added

1 eq. of 3-(S)-tetrahydrofuranyl succinamidyl carbonate

and 1 eg. of diisopropylethylamine. After thin layer

10 chromatography shows the disappearance of starting

material, the reaction mixture is concentrated in vacuo

and purified by silica gel chromatography to give

Compound XXXIVd. .

J. Compound 13J. To a solution of 20 g of Cbz-L-

15 phenylalanine in 200 mL of dry THF under nitrogen was
added 9.9 g of HOBT, 7.17 g of N-methoxy-N-
methylammonium hydrochloride, 14.1 g of EDC and 13.5 g
of triethylamine. The reaction mixture was allowed to
stir for 60h at room temperature. The reaction mixture

20 was diluted with 200 mL of water, extracted into 1L of
diethyl ether, dried over magnesium sulfate,
concentrated in vacuo and purified by medium pressure
liquid chromatography (100% methylene chloride,
followed by 1% MeOH/methylene chloride, then 2%

25 MeOH/methylene chloride) to give 19.95 g of Compound
13J.

K. Compound 13K. To a mixture of 1.35 g of lithium
aluminum hydride in 250 mL of diethyl ether cooled to
-55°C was added a solution of 10.21 g of the resultant
30 compound of Example 13J in 100 mL of diethyl ether,
dropwise, maintaining the reaction temperature below
-45°C. The reaction mixture was allowed to stir at



concentrated in v

acuo and purified by nedi um pressure l'iquid

chromat ography (100% net hyl ene chl ori de, foll owed by 1%
MeOH et hMOA324385] ori de, then 2% 25 MeOH net hyl ene chl orREEYSASH2480y e

19.95 g of Conmpou

nd 13J. K. Compound 13K. To a m xture of

1.35 g of lithium al um num hydride in 250 nL of diethyl ether cooled

to -55[err]
conmpound of Exanp
mai ntaining the r

C was added a sol ution o% 0.21 g of the resultant 30
le 13J in 100 nL of diet § et her, dr opwi se,
eaction tenperature bel ow -45[err] C. The reaction

T o "o W LBYBE E:°hh Sihezeaction minkuRe, Po.Lushchef itk )

200 nL of satuk@®
all owed to war
with 600 nmL of
_magnesi um reg

eninofasam:umadl POt esadiwmn | mrtrate gpdukdeon
hgogig‘é@gﬁr ikeu%mT room £ %fé’@uﬂaXt Ugﬁewas di | uted

r and e_organi ayer was dried over
gtianemlwn@snm di-lutaﬂhmlarﬂo%U@f PEddpeth¥di um

pressur el | aul eRREOMBOUREPBYoRHYMIITE LM Whied ovesPhaghdBLuke oi ve

5.52 g of Conpoun
sul

fate, concentrated in vacuo and purified by medium

pressure liquid chromatography (1% MeOH/methylene

chloride) to give 5.52 g of Compound 13K.

Example 14

10 Compound Ld is synthesized according to Scheme 14:



- Exanple 14 10 Conmpound Ld is synthesized according to Schene 14:
- 159 - W095124385 [err] PCT/US95/02420

- 159 -

1. LAH
]
2. OCH.NH;

NaCNBHy

1c b
. Pac
2. sooum gcivomas
" 0

Le

u, N &““

Lf

Schems 14

SUBSTITUTE SHEET (RULE 26)



- 160 - A Conpound 14A. To a solution of the resultant

conpound of Exanple 13C in THF cooled to O[err]C is added 1.1 eq. of
lithium VAPFR4BES hydri de. The reaction mxture i s queCINEsdsmzdh wat er
and extracted into ethyl 5 acetate. Concentration in vacuo gives
Conpound 14A. B. Conpound 14B. The resultant conmpound of Exanple
14A is dissolved in ethanol and treated with an excess of benzyl am ne
and sodi um cyanobor ohydri de. The Tehe®ion nixture i s worked up as in
Exanpl e 13E to give 10 Conpound 14B. C Conpound 14C. The

resul tant conmpgund 14B i s treated d wor ke

described in anpl§°mp°u 1§#Ato Jové éﬁﬁﬁﬁﬁﬁﬂ“l %f{he resunggt Conpound
Ld. The resuléempoﬁﬁ&paundxaﬁpEéammcaxHSTHFJéﬁblsdtteameu andaddelded up
as described i anpl G und L

Conpound Le. ﬁhngESquaﬂrf‘t’é‘&Hﬂ‘oﬁﬁr& gﬁf@g 1de. dﬂ.’ﬁl[)reacf%g%t ed and

wor ked up as deszxtubedisngbeachled w1th wﬁﬁéicnqﬂAﬂxtxmgoeddlnEQ eth§l F.
Co dglf. | t d and
Corked"of o RREFHERY | ERSRARPRI YRS ptven bt 1t

B. Compound 14B. The resultant compound of Example

14A is dissolved in ethanol and treated with an excess

of benzylamine and sodium cyanoborohydride. The

reaction mixture is worked up as in Example 13E to give
10 Compound 14B. '

C. Compound 14C. The resultant compound of Example
14B is treated and worked up as described in Example
13F to give Compound 14C.

D. Compound Ld. The resultant compound of Example
15 14C is treated and worked up as described in Example
13G to give Compound 1d.

E. Compound Le. The resultant compound of Example
14D is treated and worked up as described in Example
13H to give Compound Le.

20 F. Compound Lf. The resultant compound of Example
14E is treated and worked up as described in Example
13I to give Compound LE.

Example 15
A. The procedure described in Example 5B was
25 performed using 30 mg (0.067 mmol) of the amine and

1,3-dioxolan-4-ylmethyl-4-nitrophenyl carbonate (0.045
g, 0.168 mmol) to give Compound 1018 (0.006 g, 14%).
'H NMR consistent with structure.



. Exanpl e 15 A The procedure described in Exanple 5B was 25

per f or meqyeys4n@EsS0 ng (0.067 nmmol ) of the ami ne and PCT/US95/02420

1, 3-di oxol an- 4-yl met hyl - 4-ni trophenyl carbonate (0.045 g, 0.168 mmmol)
to give Conpound 1018 (0.006 g, 141). [err]H NMR consistent with
structure. - 161 -

Exanpl e 16 A The procedure descrifded i n Exanpl e 27K was

per formed using 4-benzyl oxycarbonyl-2(S)-N -(t-

but yl car boxam do) pi perazine (0.035 g, 0.110 mmol) to 5 gi ve after prep.

TLC (Et CAc/ CH2Cl[err], 1:1) purification Compound 1031 (0.050 g, 73%
for 2 steps). [err]H NWR consistent with structure.
Exanpl e 17 A Di wethylsulfannglaghigrkge (0.022 m, 0.20 nmol)

A. The procedure described in Example 27K was

performed using 4-benzyloxycarbonyl-2(S)-N’-(t-
butylcarboxamido)piperazine (0.035 g, 0.110 mmol) to

5 give after prep. TLC (EtOAc/CH,Cl,, 1:1) purification
Compound 1031 (0.050 g, 73% for 2 steps). 'H NMR
consistent with structure.

Example 17 ]
A. Dimethylsulfamoyl chloride (0.022 mL, 0.20 mmol) °
10 was added to a solution of N-(2(S)-hydroxy-4-

isobutylamino)butyl-N-isobutyl-4-
methoxybenzenesulfonamide (0.032 g, 0.08 mmol), sat.
ag. NaHCO; and solid NaHCO; in CHyCl,. The mixture was
stirred at R.T. overnight then diluted with EtOAc. The
15 organic phase was washed with water, brine, dried over
MgSO4 and concentrated. Purification by prep TLC (15%
EtOAc/CH,Cl,) gave Compound 1034 (0.022 g, 55%) as a

colorless oil. 'H NMR consistent with structure.:

Example 18
20 A. A solution of benzylhydrazine dihydrochloride salt

(128 mmol) in CHyCl, was treated with di-tert-butyl
dicarbonate. (170 mmol) and excess of triethylamine (ca.
256 mmol) to give Compound 18A in 90% yield. Iy aR

consistent with structure.

25 B. N-Cyclopentylmethyl-N-glycidyl-3-
nitrophenylbenzenesulfonamide (6 mmol) (prepared
utilizing the method described in Example 1A using
3-nitrobenzenesulfonyl chloride and subjecting that



10 was added to a solution of N-(2(S)-hydroxy-4-

I sobut yl am no) but yl - N-i sobut yl - 4- nmet hoxybenzenesul f onam de (0.032 g,
0. 08 MmoIwo 9524385 ag. NaHCO03 and solid NaHCOB i n CH2CPRT/UBB&02#2Kt ur e
was stirred at R T. overnight then diluted with Et OAc. The 15

or gani ¢ phase was washed with water, brine, dried over MySO4 and
concentrated. Purification by prep TLC (15% Et CAc/ CH2C 2) gave
Conpound 1034 (0.022 g, 55% as a - &6%r1ess oil. [err]H NWR
consistent with structure. Exanpl e 18 20
A A sol ution of benzylhydra2|ne dih drochlorld sal t (128 mmol )
in CH2CL2 was RS S thHiglinetdhed pit %prlbed 104 §§Fﬁbﬁh9@)(fﬁfrnnﬂ) and
exclezs Ff t]rl eifadtd R i€ heat Compaﬁﬁ%mh) (28 gimod ) Capawrdd °C8Born 90%
yl e err] H_ NMR consi st ent t struct

N- Oycl opent yl fét Byl - NERf -maceral was: PYph ﬁ?ébgﬁkgﬁ&ﬁﬁ% G&hi de (6

mol ) (prepar eblumn ch&drﬁatzoglgapklme (TE% thOH@‘SHQbedtm n5 ExMePHACEACLsi ng
3- nltrobenzenesulfon I chlorl and bﬁft'ng
- 162 - 5 to 90:10: CHzclz?MeOH EEL gzve Compound 18B (1.91

g, 60%). 1y NMR consistent with structure.

cC. A solution of Compound 18B (0.115 g, 0.20 mmol) in
CH,Cl, was treated with DIEA (0.22 mmol) and benzoyl
chloride (0.22 mmol) at O °C followed by warming to R.T.
10 The mixture was extracted with EtOAc and the combined
extracts washed with 10% aq. HCl, sat. ag. NaHCOj,
brine, dried over MgSO, and concentrated. The crude
material was purified by silica gel column
chromatography (25% EtOAc/hexanes) to give Compound 18C
15 (0.078 g, 58%). lH NMR consistent with structure.

D. A solution of Compound 18C (0.060 g, 0.10 mmol)
was treated with SnCl, dihydrate (0.50 mmol) in EtOH
for 4h. The mixture was treated with sat. ag. NaHCO,
and extracted with EtOAc. The combined washes were

20 concentrated to give Compound 18D which was used
without further purification.

E. A solution of Compound 18D in TFA (1 mL) and CH)Cl,
{2 mL) was stirred 1 h at R.T. The mixture was
concentrated and purified by silica gel column

25 chromatography (hexanes/EtOAc, 1:1) to give Compound
1125 (0.030 g, 55% over 2 steps). lg MR consistent
with structure. HPLC: retention time=15.18 min.



product to the nmethod described in Exanple 1B) was treated with neat

ConpoundywbiARn4skd Mol ) at 100 [err] C for 24 h. The eamfesasse4x0al was
purified by silica gel col um chr omat ogr aphy (1% MeOH CH err] Cl[err]
to 5% MO/ CH2Cl [err] 5 to 90:10:1 CH2A 2/ MeOH/ NH err] OH) t-o give
Compound 18B (1.91 g, 60% . 1H NMR consistent with structure.

C. A solution of Conmpound 18B (0.115 g, 16320 mmol) in CH2d [err] was
treated with DIEA (0.22 mml) and benzoyl chloride (0.22 mol) at 0
[err]C followed by warmng to RT. 1Q !he E)GLHEEMBS extracted with

Et OAc and t he conbi ned extract th 10% aq. HO, sat. aq.

NaHCGB, Abrithed?ﬂaédadﬁé|HE33&£5€HCnmCEﬂampledlAThascrude
material was purified Sili el cal um g Ry (25%
Et OAc/ hexanesg'af'gqﬂff"\%1 éﬁ‘?ﬁ%%ﬁ' ‘%8‘63’1‘?3-‘@“‘&36?‘6%38?8@%?. 56}F%r.r'] H NVR
consi st ent wi hipgdybxy) butyl -N-iscbutiyl -4 Anethoxybenzénesupfonami&e (0. 060
g, 0.10 1) s A reat iyt ' e 1) in
Zon ST s ok0asorf goeh Bl el el gnefulyongt Sclorag®™l) 10
extracted wit{OED@3c g, Tioe 248nimimedd e tskvewefempound 3d88edPr888d X0 gi ve
Conmpound 18D whkgh wagg,u s @\MaROULS T Py¥dfication. E
A sol ution of El‘?q:')oundl'llg‘gﬂi ﬁo?EAsyfh%L;#lgnﬂé %5152 (2 m) was _
stirred 1 h at RT. The m xture was concentrated and purified by
silica gel colum 25 chr omat ogr ap [EtOAc, 1:1) to give
Conmpound 1125 (0.030 g, 55% over . . [err]H NMR consi st ent
with structurd. HPLTher puosedure idescsibed nin, Example 1A was
10 performed using N- (4-cyclopentylmethylamino-2(S) -
hydroxy) butyl-N-iscbutyl-4-methoxybenzenesulfonamide
(0.050 g, 0.121 mmol) and 4-benzyloxybenzenesulfonyl
chloride (0.069 g, 0.244 mmol) to give Compound 20A
(0.047 g, 59%). lg NMR consistent with structure.

15 B. The procedure described in Example 6E was
performed using Compound 20A (0.045 g, 0.068 mmol) to
give Compound 1123 (0.035 g, 90%). ly NMR consistent

with structure.

m 21
20 A. Compound 21A. The resultant compound of Example
27G was treated with isobutylamine in a manner
identical to that described in Example 30D to give
Compound 21A.

B. Compound XLIVa. The resultant compound of Example
25 21A was treated with 4-methoxybenzenesulfonyl chloride
~ in-a manner identical to that described in Example 10D
to give Compound XLIVa. TLC: Rf = 0.38, 40% ethyl
acetate/hexanes. HPLC: Rt = 17.19 min. 'H NMR
consistent with structure.



- 163 - Exanpl e 19 A The procedure

described in Exanple 1A was performed using

N- (4- cyc| wiea52¢385et hyl ani no- 2(S) - PCT/US95/02420

hydr oxy) but yl - N-i sobut yl - 4- met hoxybenzenesul f onam de 5 (0.050 g, 0.121
mmol ) and benzenesul fonyl chloride (0.043 g, 0.243 nmol) to give
Conmpound 1122 (0.030 g, 459 . [err%H NVR consi stent with structure.
Exanpl e 20 A The procedure desctPBed in Exanple 1A was 10
performed using N (4-cycl opentyl methyl am no-2(S) - _

hydr oxy) but yl - N-i sobut yl - 4- net hoxybenzenesul f gnam de (0.050 g, 0.121
nmol ) and 4- benzyl oxybenzenesul f onyl Eﬁimﬁlﬁﬁgfide (0.069 g, 0.244 mmol)

to give Conpoupad 208ocmpound(@2847 To W%9clut b ]tf NER. Bomgi sfethew t h
e et SEeeE SRS BAGL B, ke WheSasa
1123 (0. 035 g, 180%5. mg pér tikipNeérydpiosgieine, 96.5wnghoft puct ure.

- 5 nitrobenzoic acid and 0.577 mmol of diethyl
azodicarbéxylate. The reaction mixture was allowed to
stir at room temperature for 4 days. The reaction
mixture was concentrated in vacuo and purified by
preparative thin layer chromatography (5% ethyl

10 acetate/hexane) to give 21.2 mg of Compound 22A as a
white, foaming solid.

B. Compound XLIVb. To a solution of 21.2 mg of the
resultant compound of Example 22A in 1 mL of MeOH was
added 0.5 mL of 1M NaOH. The reaction mixture was

15 diluted with 1 mL of THF and was allowed to stir at
room temperature for an additional 3h. The reaction
mixture was concentrated in vacuo and purified by
preparative thin layer chromatography (95:5 methylene
'chloride/ethyl acetate) to give 10.5 mg of pure

20 compound XLIVb. TLC: Rf = 0.38, 60:40 hexane/ethyl
acetate. HPLC: Rt = 17.20 min.

Example 23

A. The procedure described in Example 17A was
performed using 3-nitrobenzenesulfonyl chloride (0.036

25 g, 0.161 mmol) and N- (4-cyclopentylmethylamino-2(S)-
hydroxy)butyl-N-isobutyl-4-methoxybenzenesulfonamide
(0.044 g, 0.108 mmol) to give the nitro sulfonamide in
quantitative yield.

B. The procedure described in Example 6E was
30 performed using the nitro sulfonamide prepared in



Exampl e 21 20 A Conpound 21A. The resultant conmpound of Exanple

27G was tr ™0 #R498% h i sobutyl amine in a manner I dent i ceETAUS9SI2310
described in Exanple 30D to give Conmpound 21A. B. Conmpound
XLIVa. The resultant conpound of Exanple 25 21A was treated with

4- met hoxybenzenesul f onyl chl ori de in a manner identical to that
descri bed in Exanple 10D to give comddind XLIVa. TLC. Rf = 0.38, 40%
et hyl acet at e/ hexanes. HPLC. Rt = 17.19 min. [err]H NWR

consistent with structure. 64 -
Exanpl e 22 Exampl&Eiiutal. 84 g, TO . aogomplldnt@r gV e G@nmu%em‘*l
resul tant conpou a 21B, Lye.ng of

tri phenyl phosphi {Pj %%Eé ng)éﬁf H rSNMh ni tr enlggfj‘gg%%l gtgﬁ%@orgw nmol of
di et hyl azodlcarboxylate The reaction mxture was allowed to

stir at roomtenperature for 4 days. Thaxp@a¢kioa - m Xxt-ure was

concentrated in vacuo and purified by . ,
The procedure described in Example 1A was

5 performed using N- (4-cyclopentylmethylamino-2(S) -
hydroxy)butyl-N-isobutyl-4-méthoxybenzenesulfonamide
(0.075 g, 0.182 mmol) and 4-nitrobenzenesulfonyl
chloride (0.081 g, 0.365 mmol) to give Compound 24A
(0.074 g, 68%). ly NMR consistent with structure.

10 B. The procedure described in Example 6E was
performed using Compound 24A (0.040 g, 0.067 mmol) to
give Compound 1124 (0.025 g, 66%). ly NMR consistent

with structure.

Exa 25
15 Compoﬁnd LXXVI. The resultant compound of Example 10F
' is treated with 4- (benzyloxycarbonyl)-2-(S)-N‘-(t-
butylcarboxamido) -piperazine in a manner similar to
that described in Example 10G to give Compound LXXVI.

Ex e 26
20 A, Compound 26A. To a solution of 1.61 g of 4-
nitrobenzyl chloroformate in 20 mL of methylene
chloride cooled to 0O°C was added 0.83 g of glycerol
formal (prepared according to the method described in

J-L. Gras et al., Tett. lett., 28, p. 6601 (1987)) and
25 0.9 mL of N-methylmorpholine. The reaction mixture was

allowed to stir at room temperature overnight. The
reaction mixture was diluted with ethyl acetate, washed
with water, 0.5N HCl and brine, dried over magnesium
sulfate and concentrated in vacuo. The resulting



preparative thin |l ayer chromatography (5% ethyl 10 acet at e/ hexane) to

give 21.2 ng of Conpound 22A as a white, foam ng so

Conpoundwlos/¥4sss To a solution of 21.2 ng of the gﬁqfugﬁ’?’o%%?mound
of Exanple 22A in 1 nL of MeOH was added 0.5 nL of 1M NaCOH. The
reaction m xture was 15 diluted with 1 nL of THF and was allowed to stir
at roomtenperature for an additional 3h. The reaction m xture
was concentrated in vacuo and purified - preparative thin layer

chr omat ogr aphy (95:5 net hyl ene chlorlde/ethyl acetate) to give 10.5
ng of pure 20 conmpound XLI Vb, I = 0. 38 0 40 hexane/ et hyl

acet at e. HPL (Fesddue (wasraFpystal lzed from methyle Exanpl e 23

A.  The procexlibeideprekhnd to Gieapbe sd7A s Compourpkrdékned using
3-nitrobenzenesul fonyl chloride (0.036 25 g, 0.161 mmol) and

N- (4-cycl opent yl net hyl am no- 2(S) -
hydroxy)buty1Bb+|sobmpahné nxVDDXybemheneaddmmann(hpmpound(@f044 g, 0.108

The procedur CHRRRFF bbte, RO ERARRF Eook Ak, e Hebndls pipcns RE nicro

sul fonafi de pExgwaplke 26A in a manner s;mzlar to that descrlbe
Example 13I to give Compound LXVIII.

Example 27
A. Compound 27A. To a solution of 1.04 g of the '
resultant compound of Example 10A in 7 mL of THF was
10 added 0.28 g of NaH at 0°C. After 5 niin., 0.85 mL of |

benzyl bromide was added to the reaction mixture.
After an additional 4h, the reaction mixture was
diluted with 150 mlL of diethyl ether and washed with
water (two times) and brine. The organic phase was

15 dried (MgsSQO,) and concentrated in vacuoc. The resulting
residue was purified by silica gel chromatography (10%
ethyl acetate/hexane followed by 20% ethyl
acetate/hexane) to give 1.15 g of Compound 27A.

B. Compound 27B. To a sclution of 1.15 g of Compound

20 27A in 8 mL of MeOH was added 0.2 g of p-
toluenesulfonic acid. The reaction mixture was allowed
to stir for 60h at room temperature. The reaction
mixture was concentrated in vacuo, diluted with
methylene chloride and washed with water and brine.

25 The organié'layer was dried over MgSO, and concentrated
in vacuc to give 1.47 g of Compound 27B.

C. Compound 27C. To a mixture of 110.9 mg of
Compound 27B in 1.0 mL of methylene chloride cooled to
-78°C was added 0.25 mL of diisopropylethylamine,

30 followed by 0.565 mmol of methanesulfonyl chloride.
The reaction mixture was allowed to warm to room



.- 165 - Exanpl e 23A (0.064 g, 0.108 mmol) to give Conpound 1041

(0.024 g, wd®99n2438d err] H NVR consi stent with structure. PCT/US95/02420
Exanpl e 24 A The procedure described in Exanple 1A was 5
performed using N (4-cycl opentyl met hyl am no-2(S) -

hydr oxy) but yl - N-i sobut yl - 4- nethoxybenzenesulfonan1de (0.075 g, 0.182
nmml ) and 4-nitrobenzenesul f onyl chi8ri de (0.081 g, 0.365 nml) to
gi ve Conmpound 24A (0.074 g, 68%. [err]H NNR con5|stent mnth
structure. 10 B. The procedure descri be

perforned usi n§SORAFRRFLARY VIR FHFCRBEI I"? Vﬁc ® 2" &’\)’@ Gnpound
1124 (0.025 g, ri&Kurd I |ddndRridBICt£Nd the produktsbifudtis-e.

Exanpl e 25 15 mpaound LXXVI. The resultant conpound of Exanple |OF
is treated wit e gﬁﬁﬁfv}bxycarbonyl)-2-(S)-N'-(t-
but yl car boxam do) - pi perazine in a manner simlar to: t hat described in

Exanpl e IOG top.gi ve Qu anpl e
26 20 &%ﬁ‘w a A SRTURISE 9%1 35, §f Compound™
ni trobenz,‘.'yl chIZGIOofamdnaGt & imlL 2f risabutplaminecwas heated for 6h at

60°C and was allowed to stir at room temperature
overnight. The reaction mixture was concentrated in
vacuo to give Compound 27D as a light, yellow semi-
solid.

10 E. Compound 27E. The procedure desgribed in Example
10D was performed using 1.145 g of Compound 27D
(purification by silica gel chromatography: methyiene
chloride followed by 5% ethyl acetate/methylene
chloride) to give 0.976 g of pure compound 27E. TLC:

15 Rf = 0.42, 60:40 hexane/ethyl acetate.

F. Compound 27F. To a 200 mL round bottom flask
containing 5 mL of MeOH was added 0.103 g of 10% Pd/C
followed by a 25 mL solution of 0.976 g of Compound 27E
in MeOH. The flask was fitted with a hydrogen-filled
20 balloon and was allowed to stir for 60h at room
temperature. The reaction mixture was filtered,
concentrated in vacuoc and purified by silica gel
chromatography (3:2 ethyl acetate/methylene chloride)
to give 0.6497 g of Compound 27F as a thick, colorless
25 oil.

G. Compound 27G. To a 1 mL solution of 90.5 mg of
Compound 27F in methylene chloride was added 0.4i0 mmol
of diisopropylethylamine. The reaction mixture was
cooled to -78°C, whereupon 0.273 mmol of

30 methanesulfonyl chloride were added. The reaction



chloride cooled to O[err]C was added 0.83 g of glycerol f or mal
(prepared according to the nmethod described in J-L. Gas et al.,
Tett. LeWQ95/3885 p. 6601 (1987)) and 25 0.9 nL of N net AGT/ABY2E0 ne.
The reaction m xture was allowed to stir at roomtenperature
overni ght. The reaction mxture was diluted with ethyl acetate,
washed with water, 0.SN HCO and brine, dried over nmagnesi um

sul fate and concentrated in vacuo. The T+ €8 ttng

- 166 - resi due was recrystallized fron1nethy|ene

chl ori de/ hexane to give 0.80 g of Conpound 26A. Co und
LXVI 1. The reixtuaetwasnpdblaweds to WantE%MQQ“&mmEelfﬁfé&‘%da t¥2€he

resul tant Comeawéeﬂéraé 4 d%xaaehs_ 2BAgiRed 1rm.nrserm§ldﬁ | esmpSuhdaR7G.
described in ? to give nmpound LXVI' I

Exampl e 27 A Conpound 27A. To a sol ution.of 1.04 g of the
resul tant conpgpund G&mﬁ%ﬁﬁﬁ'ﬁ?ﬁOA T & oldtibi o3 4B g ofidedmPodfidg of

NaH at O[erﬂrﬁ;¥A¢ter 5m£1of d;etquLeﬁ%er was éHE@Q Jﬂgﬁ&ﬂ of?3, gdded to.

the reaction
5 dihydro-2H-pyran. The reaction mixture was allowed to

stir at room temperature for 60h. The reaction mixture

was diluted with ethyl acetate, washed with water (two

times) and brine, dried over magnesium sulfate and

concentrated in vacuo to give 4.01 g of Compound .27H as
10 a colorless oil. 'H NMR consistent with structure.

I. Compound 27I. To a solution of 3.87 g of Compound
27H in 30 mL of MeOH was added 800 mg of 10% Pd/C. The
reaction mixture was placed in a hydrogenating
apparatus under a pressure of 35 psi. After €éh, more
15 catalyst was added and the pressure was increased to 45
psi. The hydrogenclysis was allowed to proceed
overnight, whereupon still more catalyst was added.
The reaction was allowed to proceed at 42 psi
overnight. The reaction mixture was filtered and

20 concentrated in vacuco to give 3.33 g of Compound 271 as
a thick, colorless oil. 'H NMR consistent with
structure.

J. Compound 27J. To a solution of 0.66g of Compound
271 in 4 mL of DMF was added 2.09 g of pyridinium

25 dichromate. The reaction mixture was allowed to'stir
at room temperature overnight. The reaction mixture
was poured into 15 mL of water and extracted into
diethyl ether (five times). The combined organic
layers were washed with brine, dried over magnesium

30 sulfate, filtered and concentrated in vacuo to give a
colorless oil. The resulting colorless oil was



‘After an additional 4h, the reaction m xture was diluted with 150 nL
of di et hylWessizesssand washed with water (two tines) andcbmusyso243the
organi ¢ phase was 15 dried (MgS™) and concentrated in vacuo. The
resulting
et hyl acetate/ hexane fol |l owed by 20% et hyl acet at e/ hexane) to give
1.15 g of Conpound 27A. B. Corrp‘o&nﬁ:? Z7B. To a solution of 1.15 g

of Conpound 20

residue was purified by silica gel chromatography (10%

27A in 8 nL of MeCH was added 0.2 g of p-

tol uenesul fonic acjd, The reagf{ion m xture s al)] owed t tir for
60h at room t e Ei1Re PYHBRedEYR: Prfssure %&M 5%%%&%% in

vacuo, diluted gisér 0.19 offetbypsnagdchizgri de and washed with water and

brine. 25 The organic | ayer was dried over MgSO4 and concentrat ed

in vacuo to give 1.47 g of Conpound 27B. C Conpound 27C. To a
m xture of 110.F. ny Cdmpound IXXXDOnd 23Bai soluftion of r@odpdwmd ZTWoinde
cooled to

fol |l oned by O.

F niadredet Sectrr soriertatine AU RAET fieg

m xture was al |afvEDC candirin eq@. rofnHOBT. The reaction mixture is

- 167 -

10

15

20

25

30

diluted with ethyl acetate and washed with saturated,
aqueous sodium bicarbonate and brine. The organic
phase is concentrated in vacuo and purified by silica
gel chromatography to give a THP-protected product.
The THP-protected product is dissolved in MeOH and
treated with catalytic p-toluenesulfonic acid. The
reaction mixture is concentrated in Gacuo and pufified
by silica gel chromatography to give Compound LXXXII.

Example 28
A. Compound 28A. To a solution of 2.0607 g of S-(+)-
5-trityloxymethyl _ .
-gamma-butyrolactone in 1 mL of THF cooled to -78°C was
added 5.749 mmol of LiN(TMS), as a 1M sclution in THF.

The reaction mixture was allowed to stir for 0.5h,
whereupon 5.75 mL of benzyl bromide were added. The
reaction mixture was allowed to stir overnight. The
reaction mixture was quenched with 0.5N HCl, extracted
into ethyl acetate, concentrated in vacuo and purified
by silica gel chromatography (20% ethyl acetate/hexane)
to give 0.8834 g of Compound 28A.

B. Compound 28B. To a solution of 0.1899 g of the
resultant compound of Example 28A in 1 mL of metliylene
chloride was added approximately 3 mL of trifluoracetic
acid. The reaction mixture was allowed to stir at room
temperature for 2h. The reaction mixture was
concentrated in vacuo and purified by silica gel .
chromatography (100% methylene chloride followed by 20%



tenperature and was concentrated in vacuo to give a m xture of

Conmpound 27C and the product of bis- nmesyl ati on. D)
Conpoundygd3§k43sf sol ution of 1.25 g of Conpound 5 27CPEAPSEBR4EY  of

i sobutyl am ne was heated for 6h at 60[err] C and was allowed to stir
at room tenperature overnight. The reaction m xture was concentrated
in. vacuo to give Conmpound 27D as a |light, yellow sem - sol id.
10 E. Conmpound 27E. The procedure Id8scri bed i n Exanpl e 10D was
performed using 1.145 g of Conpound 27D (purification by silica gel
chr omat ogr aphy: net hyl ene chloride followed by 5% eth

acet at e/ net hydiethyl ethmrmmﬁ;en@ ghierdde)c t@ &lmr@ t%rﬂ?ﬁ) 27E.
TLC. 15 R comtbea 40 hexane/ et hyl acet at e. F. Conmpound
27F. To a 200 round bottom fl ask containing 5 nL of MeOH was
added 0.103 g of 10% Pd/ C followed by a 25 nlL solution-of 0.976 g of

gomoound 2(7jEc. lcT*da md 2dbe fTaSK %iufclz.bhe@fvwﬂsmyctmgﬂﬁefl | led 20
al | oon and was owed to sti r m, era
reactlon|ﬂ>d§ﬁ%£%ﬁé9?|¢?@9?ﬁpé o Exé@ﬁi@n?%%t |W?§ﬁ¥ rﬁﬁiﬁﬁ*%éed by
silica gel cooledrexsatDgraphys (2ddedt bylotaeemi dﬁmmdmamimu de)
to give 0.6497 f as_a e Q
G Corrpoun rﬁé? O%n'gffﬁt gﬁ‘ﬁ??ﬁﬁ gf’% §%r+é’ 5rhe xoéict:.on
mixture was allowed to stir overnight at room
temperature. The reaction mixture was concentrated in
vacuc to give Compound 28C.

10 D. Compound 28D. To the resultant cbmpound of
Example 28C was added excess iso-butylamine. The
reaction mixture was allowed to stir at room
temperature overnight. The reaction mixture was '
concentrated in vacuo to give Compound 28D.

15 E. Compound LI’. The procedure described in Example
10D was ‘performed using the resultant compound of
Example 28D (purification by silica gel chromatography:
0-10% diethyl ether/methylene chloride) to give 22.7 mg
of Compound LI’'. !'H NMR consistent with structure.

20 TLC: Rf = 0.32, 10% diethyl ether/methylene chloride.

Example 29

A. Benzyl chloroformate (0.219 g, 5.38 mmol) was
added to a solution of cyclopentylmethylamine (0.445 g,
4.49 mmol) and DIEA (1.74 g, 13.5 mmol) in 50 mL of

25 CH)Cl, and the mixture was strried overnight at R.T.
The mixture was concentrated in yacuo and the residue
was taken up in EtOAc, washed with water, sat. agqg.
NaHCO3, brine, dried over MgSO4 and concentrated to give

the crude N-Cbz-cyclopentylmethylamine (1.275 g) which



* Conpound 27F in nethyl ene chloride was added 0.410 mol of
di i sopr oY@ 8¥2438%ni ne. The reaction mxture was cooPEHUSH24R) err] C,

wher eupon 0.273 mmol of 30 met hanesul fonyl chlori de were added. The

. reaction - 168 - m xt ure
was allowed to warmto roomtenperature igg was concentrated in vacuo
to give 111.8 ng of Conpound 27G . Compound 27H. To a sol ution
of 3.23 g of Conpound 27E in 10 nmL of diethyl ether was added 3.5 nL
of 3,4- 5  ihylldy ?m%@ %uiré}?efeﬁﬁﬂﬂcﬂ‘c&bwe hgsnmRl oved to
stir at roomtenperature f The r'eaction m xture was dil uted
w th ethyl accbﬂaistnnﬁuuhmhtStmuﬂEmermo times) and brine, dried
over nagnesi um sul fate and concentrated in vacuo to give 4.01 g of
Compound 27H as 10 a colorless oil. [er ]H NVR consistent with

structure. B. The puassdure ds9cribedaiBoEsamplefisWas g of Conpound
27H in 30 L e%d@ﬁt%%%%@ioﬁ@ﬂt?ﬂn@thﬁl&mlne (1.e908 ion

m xture was placed in a enatin E). rat us under 0Q‘ressqre of
35 psi. After B qnﬁggerzal) to glve the epox (0.517 g,

NMR consistent with structure.

C. The procedure described in Example 5A was

performed using the epoxide prepared in Example 29B

(0.260 g, 0.899 mmol) to give the amine (0.200 g, 54%).
10 lg NMR consistent with structure. .

D. The procedure described in Example 29A was
performed using isonicotinoyl chloride hydrochloride
(0.077 g, 0.435 mmol) and the amine prepared in éxample
29C (0.119 g, 0.290 mmol) to give the Cbz-amine. 1y

15 NMR coénsistent with structure.

E. The procedure described in Example 6E was
performed using the Cbz-amine prepared in Example 29D
(0.039 g, 0.071 mmol) to give the free amine (0.036 g,
crude material) which was used without further

20 purification. l# NMR consistent with structure.

F. 3-nitrobenzenesulfonyl chloride (0.025 g, 0.113
mmol) was added to a solution of the amine prepared in
Example 29E (0.036 g, crude material) and DIEA (0.037
g, 0.28 mmol) in 10 mL of CHyCl, and the mixture was

25 stirred overnight at R.T. The mixture was concentrated
in vacuo and the residue was taken up in EtOAc, washed
with water, sat. ag. NaHCO3, brine, dried over Mgso, and
concentrated. Purification‘by silica gel column



15 catal yst was added and the pressure was increased to 45 psi .

The hydrogenol ysis was allowed to proceed over ni ght, 9 st|II
nmore cat ¥98324485 added. The reaction was al | owed tof %?@@%%@

psi overnight. The reaction mxture was filtered and 20

concentrated in vacuo to give 3.33 g of Conmpound 271 as a thick,
colorless oil. [err]H NVR consi st ent mﬁtg structure. J.
Conpound 27J. To a solution of 0.66g of aﬁnpoun 271 in 4 nL of DM
was added 2.09 g of pyridiniun125 di chromate. The reaction m xture was

allowed to sti QO er t ction m xture
was poured i nFé‘rfg‘aﬁ'L gﬁ:@% 331 Wgeeé@{&afﬁfé’é %&D the hr%(':Itlr'g hyl ether (five
times). The ceudifee@nddEanicc.01l g, |28%roveere saepsd. wi {8 NMRne, dried

over magnesi um 30 sulfate, filtered and concentrated in vacuo to give a
col orl ess oi | COPRE StEAH Mitd EHBHFEIELoi | was
- 169 - purified by nedlun1pressure | i qui d chromat ography to
give 0.19 of gonpo%he %&%cedure described in Example €6E was
5 performed using the nitro sulfonamide prepared in

Example 29F (0.011 g, 0.020 mmol) to give Compound 1045
(0.006 g, 59%). Iy NMR consistent with structure.

Example 30
A. A 1.6M solution of n-Buli in hexanes (0.705 mL,
10 1.13 mmol) was added to a solution of (S)-(-)-4-benzyl-

2-oxazolidinone (0.200 g, 1.13 mmol) in 10 mL of THF at
-78 °C. After 20 min., epibromohydrin (0.139 g, 1.02
mmol) was added. The mixture was stirred 30 min. then
was allowed to warm to R.T. and stirred for 2 days.

15 The mixture was quenched with MeOH and concentrated.
The residue was taken up in EtOAc and washed with sat.
ag. NaHCO3, brine, dried over MgSO4 and concentrated.
The crude material was purified'by silica gel column
chromatography (5% Et,0/CH;Cly)to give the epoxide

20 (0.024 g, 9%). ly NMR consistent with structure.

B. The procedure described in Example 1C was
performed using the epoxide prepared in Example 30A
(0.024 g, 0.102 mmol) and cyclopentylmethylamine (0.051
g, 0.515 mmol) to give the amine (0.034 g, quant.).

25 Iy NMR consistent with structure.

C. . The procedure described in Example 29F was
performed using 4-methoxybenzenesulfonyl chloride
(0.032 g, 0.153 mmol) and the amine prepared in Example
30B (0.034 g, 0.102 mmol) to give two separable



"K. Compound LXXXII. To a solution of Conmpound 27J in DVF is added 1
eq. of S-tWPAPR4BSne t-butylamde, 1 eq. 5 of EDC and 1 pegnusoénddelT
‘The reaction mxture is diluted with ethyl acetate and washed with
sat ur at ed, aqueous sodi um bi carbonate and brine. The organic

phase is concentrated in vacuo and purified by silica gel

chromat ography to give a THP-protected prddi&kt= 10 The THP- protected
product is dissolved in MeOH and treated with catalytic

p-tol uenesul foni ¢ acid. The reaction mxture is concentratsg i n vacuo

and purified diastgreomexs {SiOphsFRuDJIRIPAERS gi 5% ¥8RP4GHa 0
Exanpl e 28 15 d,R8 0 | ctht | of (+)-
5-trityl oxymet h%qn@omﬂ%ﬁéﬁ?mgﬁh y?o%éctﬁb—d?e)' %J'Ln' clgb‘ny%cgﬂgéﬁi@ % )I eadrﬁ%o
-78[err] C was Compowntilletb£65490 nob8 gf Ri=N(.AH) SaMeOCHACEsTly)i orhich THF.
The reaction m xture was ,alloywed, to. stir r 0i15h....20 wher 75 L
of benzyl bromQﬁYQMQEF%mR&RFXeW%EQd of ngactignnwﬁxfﬁpgaﬁgéi#% to
stir overgi ght .gthRecrures. reacti on m xture was quenched with 0.5N HCO,
extracted into ethyl acetate, concentrated in vacuo and purified

by silica gel chromatography (20% ethyl acetate/hexane) 25 to give

0. 8834 g of Conpound 28A. B. Conmpound 28B. To a solution of 0.1899
g of the resul tant conpound of Exanple 28A in 1 nL of nethyl ene

chl ori de was added approximately 3 nL of trifluoracetic acid. The
reaction mxture was allowed to stir .at room 30 tenperature for 2h. The

reaction m xture was concentratggzégg¥%%g§ and purified by silica gel
chr omat ogr aphy (100% net hyl ene chl ori by 20%
A. The procedure described in Example 4A was
performed using 4-phenyl-1,2,3,4-
tetrahydroisoquinolinone (0.028 g, 0.143 mmol) to give
10 the epoxide. Iy NMR consistent with structure.

B. The procedure described in Example 30B was
performed using the epoxide prepared in Example 31A to
give the amine (0.008 g). 1z NMR consistent with

structure.

15 c. The procedure described in Example 30C was
performed using the amine prepared in Example 31B to
give Compound 1048 (0.002 g, 21%, R=0.36, 3%
MeOH/CH,Cl,) .

. ample 32
20 . 'Using the method described by Pennington et
al. (supra), we obtained inhibition constants for the
following compounds of this invention:

Compound : K_(ogM)

XLII 2,400

25 XLIVa 400
XLVIII 3,300

XLV 160



- 170 - di et hyl ether/nethylene chloride) to give 47.5 ng of

Conmpound 28B. C. Compound 28C. To a solution of 47.5 ng of the
resul t ant WOoI¥3d#id of Exanpl e 28B in nethyl ene chloride 5 PCT/g95/02420t 0
-10[ err] qC was added 0.0443 ni of triethylam ne and 0.023 nL of
met hanesul fonyl chloride. The reaction m xture was allowed to stir
overni ght at room t enperat ure. Thgoiggcgion m xture was concentrated
in vacuo to give Compound 28C. 1 D Compound 28D. To the
resul tant conpound of Exanpl e 28C was added excess i so-butyl am ne.
The '~ reaction mxture waslﬁlal owed to stir at room - tenperature
overni ght. The reaction m xtur& was concentrated gnoggcuo to give
Conmpound 28D. 15 E. Cogpgund LI". The procedure ﬁef ribed in
Exanpl e 10D was perfo usi ng the resultant coq@oygg of
Exanpl e 28D (purification bylgbgica gel chromat ography: '100
1001 _ 30
1002 - 16,000
1003 ' 1,200
_ 1004 ' 1,300
10 1005 i5
1006 470
1007 35
1008 260
1009 120
15 1010 : 125
1011 110
1012 . 200
1013 50
1014 130
20 1015 17
1016 75
1017 110
1018 €5
1019 20
25 1020 170
1021 70
1022 170
1023 52
' 1024 66
30 ) 1025 270
1026 20
1027 7
1028 800
1023 3,500
35 1031 1,400
1033 1,600
1034 1,100
1035 3,600
1036 8,000
40 1037 >10,000
' 1038 >10,000
1038 >3,000
1040 >10,000
1041 270
45 1044 220
1045 : 14
1046 1,200
1047 1,600

1048 3,300



"0-10% di et hyl ether/nethylene chloride) to give 22.7 ng of Conpound

LI'. [er WoBIdB8sONSsi stent with structure. 20 TLC. Rf pcOusfsn2hfo

di et hyl et her/ nethyl ene chlori de. Exanpl e
29 A Benzyl chloroformate (0.919 g, 5.38 mmol) was added to
a solution of cyclopentyl nethylam ne (0.445 g, 4.49 mol ) and DI EA
(1.74 g, 13.5 mol) in 50 nm. of 25 CH[%?F]G [err] and the m xture was
strried overnight at R T. The m xture was concentrated in vacuo and

t he residue was taken_. up in_Et QAc, washed.with ter, .sat. aq.
NaHCO[ err], bri ne, ar i cdMBIeE W&saayﬁ]deﬁﬁ?’}c}%?fée%t?‘é‘\f'@ﬁrtefgi ve t he
crude N CbZ-CYGanadﬁlantht b)flhmii&;a i(rﬂrheiidicg'), }/\hi:cbs apparent that our
- 171 - was used without further purification. [err]lH_ NV
congi stent wi tRRELR,ERHPETuctiths’ HaviHe BHiddAER ¢t Qher PRt PRYE. i ¢ 4n
was per fembedimenng WhEoh- opdldzentthergiyductseand. procgsses of
crude maierialynig GhyEntlEntPOTHlGelfbrdl’ & WPIY belgpplbbiatea WBe
consistent with structare.

the scope of this invention is to be defined by the

appended claims, rather than by the specific
embodiments which have been presented by way of
example.



C. The procedure described in ExarrpIELSA was perfornmed using the
epoxi de prepared in Exanple 29B e ot he
am ne (OWADES/M38549%) . 10 [err]H N con§1 ““_; PR tru’l‘#’asgsm&g2 D.
The procedure described in Exanple 280A-was — "~ prfo med usi ng

I soni coti noyl chloride hydrochloride (0.077 g, 0.435 mmmol ) and the
am ne prepared in Exanple 29C (0. 1P 0. 0.290 nmmol) to give the
Cbz-amne. [err]H 15 NMR consi stent wth structure. E. The
procedure described in Exanpl e 6E was performed using the Cbz-am ne
pr epar ed in'%n&& 9D (0.039 g, 0.071 mmol) to give the free am ne
(0.036 g, crude material) which was used wi t hout further 20
purification. [ert}H NvReewpeundepf doamushd et ure.

3-ni trobenzenesul fonyl chloride (0.025 g, 0.113 nnDI) mas added to a
solution of the amine prepared in Exanpl e 29E (0. 0B@s eeté:IF Replaced
material) and DI EA (0.037 g, 0.28 mml) in 10 nL of miﬁ
m xture was 25 stirred overnigip akaE D'The m xture

i n vacuo and the residue was taken| up c, washed W|th wat er,
sat. agq. NaHCO3, brine, dried o SO Eponcentrat ed.
Purification by silica gel colu p m

G G
(1)
wherein:
each Z is selected from the group consisting of -
5 N(D)SO,E; -N(H)A; -N(D)A; -N(H)E; -N(H)C(O)N(D) (E); -

N(H) -Het; -Het and -N(D)-Het;
each A is independently selected from the group
consisting of H; Het; -R'-Het; -R!-C,-C; alkyl, which may
be optionally substituted with one or more groupé, the
10 same or different, selected from the group consisting
of hydroxy, C;-C, alkoxy, Het, -O-Het, -NR*-CO-N(R?) (R?),
-NR*-CO-OR? and -CO-N(R?) (R*); and -R!-C,-C; alkenyl, which
may be optionally substituted with one or more groups,
the same or different, selected from the group
15 consisting of hydroxy, C,-C, alkoxy, Het, -O-Het, -NR*-
CO-N(R?) (R?*) and -CO-N(R?) (R?);
each Het is independently selected from the group
consisting of C;-C, cycloalkyl; Cs-C, cycloalkenyl; C4¢-Cyo
aryl; phenyl fused with heterocycle; and heterocycle;
20 wherein any member of said Het may be optionally-
substituted with one or more substituents, the same or
different, selected from the group consisting of oxo, -
OR?, -R?}, -N(R?) (R?), -NHOH, -R>-OH, -CN, -CO,R?}, -C(O)-
N(R?) (R?), -8(0),-N(R? (R?), -N(R?)-C(O)-R?, -C(O)-R?, -
25 $(0),-R®, -OCF;, -S(0),-D, -N(R?-S(0),(R*), halo, -CF,;, -
NO,, -R%®, -O-R%, -C(O)N(D) (D) and -C{O)N(H)D;

TR



- 172 - chromat o m\yg CH2Cl[err]) gave the nitro

sul f onam w0 $5248851 g m \“i\ . [err]H NWMR CBO’SIIUSQMZ(W th
structure. ocedflr e®descri bed i n Exanpl e 6F T
“perfornmed using the nitro sul fonam de prepared in Ex%n’rmls T(IG)LALOH‘:‘LL—N |t

g, 0.020 nmmol) to give Conpound 1045 (0 006 g, 599% . {|[ err] RERMTEY
consistent with structure. - 177 - EXanpr e 30 e iy
A. A 1.6Msolution of n-BuLi in hexanes (0.705 n_, 10 1.13 mml) was
added to a solution of (S)-(-)-4-benzyl - 2- oxazol I di nonferém 1:2}? g,

1.13 mml) in 10 nl edchHF apd D’ is. ygdpperpentipt Gelartfd
epi bromohydrin g(xc}ﬂ.éégccgnsﬁstggng of RN (R¥RAfded -C-Ehalmy&t Ul’yﬁu)m'ﬁ

stirred 30 m n. was-allowed to warmto T and stirred for 2
days 15 Thenay Mer@pw\mnqllbﬂca‘éhsmthtml&ﬂﬂd %(%tm%ogr‘mpsr The

resi due vas tag&an Concen £ P0EeHESNed1 Uk b Fron ;- c Wy AL bri ne,

dried over rat ed. crude_materti al’ was purlfled by

silica geP coI . -R, &T%m%ﬁapﬁhﬁ @% E:‘Z@’ elieny)y o whish MAY RRxi de
g?ocedfj?eoggsg} IEIQ)CQCPI rgi&%eeaswitﬁnbn\y ygr ?f{e%ﬁ%tgﬁ\&%sh'e %E)eom ge The
prepared in Exd&fne q;g,qilfferent, selected from the group cons:.s ing
of C;-C¢ cycloalkyl, -OR?, -R?), -O-R® and R%; C;-Cg
cycloalkyl, which may be optionally substituted with or
10 fused with R®; and C;-C; cycloalkenyl, which may be
optionally substituted with or fused with R%;
each E and E’ is independently selected from the
group consisting of Het; -O-Het; Het-Het; -0-R}; -NR’R’;
C,-Cs alkyl, which may be optiocnally substituted with
15 one or more groups, the same or different, selected
from the group consisting of R* and Het; and C,-Cq
alkenyl, which may be opticnally substituted with one
or more groups, the same or different, selected from
the group consisting of R* and Het; '
20 i each R! is independently selected from the group
consisting of -C(0)-, -s8(0),-, -C(O})-C(O)-, -O-C(O)-, -
0-S(0),, -NR*-S(0),-, -NR*-C(0)- and -NR*-C(0)-C(O)-;
each R’ is independently selected from the group
consisting of H, R®, and C,-C, alkyl optionally
25 substituted with RS;
each R’ is independently selected from the group
consisting of H, Het, C,-Cs; alkyl and C,-C; alkenyl
wherein ény member of said R?, except H, may be
optionally substituted with one or more substituents,
30 the same or different, selected from the group
consisting of -OR?, -C(0O)-NH-R?, -S(0),-N(R? (R?), Het, -
CN, -SR?, -CO,R?, NR*-C(0O)-R%;
each R* is independently selected from the group
consisting of -OR?, -C(Q)-NHR?, -S(0),-NHR?, halo, -NR?

This Sheet Has Been Replaced




(0.024 g, 0.102 nmol) and cyclopentylnethylan1ne (0.051 g, 0.515

nmmol) to give the amne (0.034 g, guant Ferh] H NMR consi stent with
structur ev09524385 C. The procedurg ﬂes@ﬂ:ﬁéd‘qﬂ’ﬁm pl e 2PETESS5/02420
per f ormed usi ng 4- met hoxybenzenesul|f onyl REPiLGIE He (0.032 g, 0.153
mol ) and the am ne prepared in Ex 7034 g, 0.102 mmol ) to
give two separabl e - 173 -

di astereonmers (Si 2, 3x0.5 nm pl at es, 594NEOY cH2Cl 2) Conmpound 1046A
(0.018 g, Rerr]=0.51, 5% MeOH CH2C 2) and Conmpound 1046B (0.018 g,

T o b Lyl 1 T 6 o 65

Exanpl e 31 -c(QAN(Hﬂwe procedure described in Exanpl e 4A was

- performed using 4 pheQYlfllé gh@épendently selected from the group
consisting of H and C,-C; alkyl;

5 each R® is independently selected from the group
consisting of aryl, carbocycle and heterocycle, wherein
said carbocycle or heterocycle may be optionally
substituted with one or more groups, the same or
different, selected from the group consisting of.oxo, -

10  OR%, -R%, -N(R®) (R®), -N(R®)-C(O)-R%, -R°-OH, -CN, -CO;R%,
-C(0) -N(R%) (R®), halo and -CF; {

each n is independently 1 or 2;
m is an integer selected from 1, 2 and 3;
p is an integer selected from 0 and 1;

15 each G and G’ is independently selected from the

group consisting of H, and O; and

each X and X' is independently selected from the
group consisting of hydrogen; -OH; -NH,; -SH; D; halogen
and, if X and X' are taken together, oxygen.

20 2. The compound according to claim 1, wherein E’
is selected from the group consisting of -Het and -R2-

Het.

3. The compound according to claim 1 or 2 having
the structure of formula IV:

heet Has Been Replaced
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< tetrahydroi soqui nolinone (0.028 g, 0.143 nmol) to give 10 t he epoxi de.
[err] H NMd soa3sst ent with structure. B. The pr oR€TUSS/AELT | bed
i n Exanpl e 30B was performed using the epoxide prepared in Exanpl e

- 31A to give the amne (0.008 g). [err]H NVR consistent with
structure. 15 C. The procedure described in Exanple 30C was
performed using the am ne prepared in Exafple 31B to gi ve Conpound
1048 (0.002 g, 21% R err]=0.36, 3% MeOH CH2Cl [err]).

Exanpl e 32 20 Usi ng the nethod descri bed by Pennington et
al. (supra), we obtained inhibition constants for the fol |l ow ng
conpounds of this invention: D xx D Conpound

[err] XLI | | 2. 400 25
XLI Va 400 N_ XLVI | |
3, 300 XLVZ™ P SO,-E' 160 -

4. The compound according to claim 3, wherein:
each D and D’ is independently selected from the
group consisting of C,-C¢ alkyl, which may be opt:lonally
substituted with R6;
5 each E’' is independently selected from C;-Cs aryl,
which may be optionally substituted with RY;
each R! is independently selected from the group
consisting of -OR?, -N(R?) (R?) and -NO,;
each Z is independently selected from the gfoup
10 consisting of -N(D)SO,E; -N(H)Het; -N(H)A; -N(D)A and -
Het;
each Het is independently selected from the group
consisting of C¢-Cp aryl and 5-10 membered saturated or
unsaturated heterocycle, wherein any member of said Het
15 may be optionally substituted with one or more
substituents, the same or different, selected from the
group consisting of -OR?, R?, -N(R?) (R?), -NO,, -
C(O)N(R?) (R?) and -5(0),-RS;
each X and X’ is independently selected from the
20 group consisting of H, -OH and, most preferably, ‘if X
and X’ are taken together, oxygen;
each A is independently selected from the group
consisting of H; -R!-Het and -R!-C,-C4 alkyl; and
each R! is independently selected from the group
25 consisting of -C{(0O)- and -0-C(0)-.

) R
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L

11
1000
30
1003
1, 300
1006
35
1009
125
1012
50
1015
75
1018

20 25

1021
170
1024

LVa 167
5, 000 LIl

WO 95/24385 LXXVI 2. 700 POF/US95/02420

10

10

15

20

25

100 1001
1002 16, 000
1, 200 1004
1005 - 180 - 15
470 1007

5. Theoggmmnﬁ accordlng to cla:u§6g18r 2 having

the structuréldf formula VI: 110
200 1013

1014 : 130 20

17 G 1016

1017 . @ 110
65 Z/IS(\N’SOZ E 1019
1020 , 170

70 X X p 1022
1023 52

66 ( VI )

6. The compound according to claim 5, wherein: '

‘each D and D’ is independently selected from the
group consisting of C,-C¢ alkyl, which may be optlonally
substituted with R6

each X and X' is independently selected from the
group consisting of H, OH, and if X and X’ are taken
together, oxygen;

each E’ is independently selected from C;-Cg
unsaturated carbocycle, which may be optionally
substituted with R%;

each R* is independently selected from the group
consisting of -OR?, -N(R?) (R?) and -NO,;

each Z is selected from the group consisting of -
N(D)SO,E; -N(H)Bet; -N(H)A; -N(D)A and -Het;

each Het is independently selected from the group
consisting of C4¢-Cyy aryl and 5-10 membered saturated or
unsaturated heterocycle, and wherein any member of said
Het may be’ optionally substituted with one or more
substituents, the same or different, selected from the
group consisting of -OR?, R?), -N(R?) (R?), -NO,, -
C(O)N(R?) (R?) and -S(0),-RS;

each A is selected from the group consisting of H;
-R!-Het and -R'-C,-Cs alkyl; and

each R! is independently selected from the group

Iy

consisting of -C(0)- and -0-C(O)-.



10

15

< 30 1025 270
1026 WO 95/24385 20 10PTT/US95/02420
7 1028 800

- 1029 3,500 35 1031
1, 400 1033 1, 600
1034 1, 100 - 181 - 1035
3, 600 1036 8, 000 40
1037 >10, 000
>10. 000 7. The comggggd according to claim éuﬂ?v%ﬂﬁ)the
1040 structure oflfofflla CIII: 1041
270 45 1044 220
1045 14 : 1046
1, 200 1047 : 1, 600
1048 3, 300 -
175 - Wil e we ha@e described a nunber of enbodi nent s -
of this invention, it is apparent }lhat our basi ¢ constructions nay be
altered to provide other ’/S()z—]y

Z
OH D
( CIII )

8. The compound according to claim 7,'selected
from the group consisting of: 1000, 1001, 1005, 1007,
1008, 1009, 1010, 1011, 1012, 1013, 1014, 1015, 1016,
1017, 1018, 1019, 1020, 1021, 1022, 1023, 1024, 1025,
1026, 1027, and 1044.

9. The compound according to claim 7 having the
structure of formula LVIIa:

P P
N N

A~ “SO,-F'
( LVIIa )

wherein:

each A is selected from the group consisting of -
R'-Het and -R'-C,-C4 alkyl substituted with -N(R?)-CO-
N(R?) (R%) or -N(R?)-CO-O-R?; and

each R! is independently selected from the gfoup
consisting of -C(0)- and -0-C(O)-.

L



enbodi ments which utilize the products and processes of 5 this

I nvention. Therefore, it wll be appreciated that the scope of this

i nvent i onWi0P524385¢ defi ned by the appended cl ai ns, rathEIUSYs@and20y t he
specific enbodi nents whi ch have been presented by way of exanpl e.
- 176 - VE CLAI M 1. A compound of fornula I:

[err] ' each Z is selected fromthe group consisting of - 5
NDSJerr]E -NHA -NDA -NHE =NEFTOND(E); - N(H) - Het ;

-Het and -N(D)-Het; where Z may not be
10. The compound according to claim 9, wherein
each D and D' are independently selected from the group
C,-Cg alkyl, which may be optionally substituted with
6 .
R".

5 11. The compound according to to claim 7 having
the structure of formula LVIIb:

OH D

| .
Z\)\/N
~SO,-F

( LVIIb )

wherein Z is selected from the group consisting of:

R8 Rs R9

ﬁ s R9 RS
RY” ~ N N R

T ’ R8>S]/_ ~ o, RS ~ R8>'\(rN\

RS RS
O 9
w /T R— " N/\/ N
RS ~
o . (o) 4

wherein R® is selected from the group consisting of R?,
10 -N-C(0) -0-R?* and -N-C(0)-R?%; R? is selected from the
group consisting of R?, -C(0)-0-R? and -C(O)-R? and R? is

as defined in claim 1. L
| O



-pht hal i m dyl ; each A is independently selected fromthe group
consi sti ngvofoshissslet; -Rlerr]-Het; -Rerr]-CJerr]-Cerr] al kgr/usssozizo nay

10 be optionally substituted with one or nore groups, the same or
‘different, selected fromthe group consisting of hydroxy, Cerr]-Cerr]
al koxy, Het, -O-Het[err] -NRerr]-CONRerr])(Rerr]),- NR[ err]-CO OR2

and -CO-N (Rerr])(Rerr]); and -Rerr] -Cl#&3¥ ]=C err] al kenyl, which
may be optionally substituted with one or nore groups, 15 the sanme or

different, selected fromthe group consisting of _hydroxy, Clerr]-Cerr]
al koxy, Het, -O Het,12 NR/Bre |cOWeRRrieAFFPrERpgr €P) claimhdd - co NCRerr])
(Rlerr]) her ﬁg[%] ﬁfa b8 dpdeespcahlEpeslaReiaq 0,004 Bakgoup

consi sting of C‘f[ er re] err| cycl oal X 1%Derr derr] I kenyl ;
Cerr]-Cerr] hichymayprenptiosatlyi s H@ﬁ-@ﬂl@@ﬁcl‘*@-t!h&?ohet er ocycl e;
wherein any nmenber of said Het may be optionally + substituted with one
-or nore substituents, the sane or different, selected fromthe group

consisting of oxo, -13. TH ecohpourd, acNOREGNg] Xo RARIM NE@T 2 FRaYiRgOH,

-CN, -CJ g rr]R[tq{éﬁt%% ?{5&"\%%{1& BER-FH]) -S(O)[err] N(Rlerr])

(Rlerr]), -N(Rerr S(On-Rerr],
-OCF[err], -S(On-D, -N(R[err])-S(0O [err](R2) halo, -CF[err], -
NOJ err], -R[err], _o- Rlerr], -COND (D and -C(O N(H) D
- 177 - each D and D is independently selected fromthe
group consisting of Rlerr]; -N(R erf) KR[X’rr#; Cerr]-Cerr] alkyl, which
y4 N‘so,—a'
( VII )

14. The compound according to claim 13, wherein:
each D and D’ is C,-C¢ alkyl, which may be
optionally substituted with R6;
G is H,;
10 each X and X' is independently selected from the
o group consisting of H, OH, and if X and X’ are taken
together, oxygen;
each E’ is independently selected from C-Cs; aryl,
which may be optionally substituted with R*;
15 each Rl is selected from the group consisting of -
C(0)- and -0-C(0)-; .
each R' is independently selected from the group
consisting of -OR?, -N(R?) (R}) and -NO,;
each Z is selected from the group consisting of -
20 N(H)Het; -N(H)A; -N(D)SO,E; -N(D)A and -Het;
each Het is independently selected from the group
consisting of C4-C)p aryl and 5-10 membered saturated or
unsaturated heterocycle, and wherein any member of said
Het may be optionally substituted with one or more
25 substituents, the same or different, selected from the

AR 0 )



may be optionally substituted with one or nore groups, t he sane or
different, selected from{err]-Cferr] cycloalkyl, - 5 err], -Rerr],
-O R errwogs/R385r] and Rlerr]; Jerr]-derr] al kenyl, m%@ﬂ%ﬂ
optionally substituted with one or nore groups, the sane or different,
selected fromthe group consisting of CJerr]-Clerr] cycloal kyl,
-ORlerr], -Rerr], -ORerr] and Rerr]; %frr]-qerr] cycl cal kyl

whi ch nmay be optionally substituted with ¥44 10 fused with Rlerr]; and
Cerr]-Cerr] cycloal kenyl, which may be optionally substituted with or

fused with R err]; where D , may ot unsu LUt ec t hyl ,
unsubstit ut ed SXPYP, consighingsPft Gpgd' énylrif&g?t(gﬁe'nylciq@sngsti tuted with

chl oro, aceteMidn?) @85 banaylseOhy+RYy adyl oxy; 15 each E and E
i s independently selected fromthe r oup ,consi stin . o .
Het-Het: -O R[err];easioR] éfr pelected Lf%ﬂ“l &he rﬁr%&y%r?%%%%nﬁagfgg'
optional |y subsgifdiedind t4R!-c,-@nalfylnore groups, the same or different,
sel ected fromthe group consisting of Rlerr] and Het; and CJerr]-(err]
20 al kenyl, which may be optionally substituted with one or nore
groups, ihe same or1diff ehentompeuest etdomding te helaimup3 cBAYLES ffeof

Rl err] and Het; ach %Egr 1 s independently selected fromthe
group con§F§PFﬁb}rSf°-fC?6Fn}l- f%v['err]-, -(0-C¢(O-, -0O-, 25

OS(Oferr], -NRerr]-S(Oferr]-, -NRerr]-C(O- and -NRerr]-C(O-CO)-;
each R err] is independently selected fromthe group consi sting of H,

Rlerr], and err]-Cferr] alkyl optionally substituted with Rerr];
each R err] is independently sel ect ed I'r omQHe gr oud }D consi sting of H,

Y
Het, CJerr]-Cerr] alkyl and g2-( rr|l,'FaI kehyl ere\igit any nmenber of
said Rerr], except H may beggp%[(g’nal UDSNITUTBd with one or nore

substituents, the sane or different, selectedlfromthe group

consisting of -CRlerr, - C(O -NHRerr], -SD(O) -N (Rerr])

(Rf[err]), et, -CN, -SR[err], -CJerr]Rerr], NRerr]- 35 CO-Rerr];
: ( CIV ) -

16. The compound according to claim 13 having the
structure of formula LXII:

G x x I

)l\)k/Nl’ R7
Y4 ~80,
( LXII )
wherein R’ is selected from the group consisting of H,
10 -0H, -OR?, -R?, -N(R?) (R?), -N(R®)-C(O)-R?}, -R?-OH, -CN, -
CO,R?, -C(0)-N(R* (R}, halc and -CF;.
17. The compound according to claim 16, selected

from the group consisting of: XLIVa, XLV, LVa, and
1041.

I



- 177A - each R err] is independently selected fromthe group
consi sti nYOB248J err], -C (O )-HRerr], -5 (O][err]-NHR] erRGT/US$ASI03420- NR2-
O-Rerr] -CN, -N(Rlerr]) (Rerr]), -N®2, -C(OND (D and -C (O N

(H D : each R err] is independently selected fromthe group
consisting of Hand CC3 alkyl; 5 fggh Rlerr] is independently
sel ected fromthe group consi sting of yI', carbocycl e and heterocycl e,

wherein sai d carbocycle or heterocycle may be optionally

substituted with one_or re _groups,, the B or i fferent, selected
fromthe group const8tin 8f°§w89 p@u?°9§%§§%éit9Fﬁ%£%+,f &2,

-N(R[ err) (R er hayingN¢ReestrurtGre) of] dodmulaR(@rr], OH, -CN, -C02Rerr],
-C(o)-N(R[err]) (Rerr]), halo and -CF[err]; each Rerr] is

I ndependent|ly selected fromthe group

19. The compound according to claim 18, wherein .2
is selected from the group consisting of -N(H)Het; -
5 N(H)A; -N(D)A and -Het.

20. The compound according to claim 1 having the
structure of formula CI:

G

ZJY\K\N/SOT'E'
|

X OH D

(C1I)

21. The compound according to claim 20, wherein X
is a C; alkyl substituted with RS and D’ is a C1-Cy4

10 alkyl optionally substituted with RS.

22. The compound according to claim 20, selected
from the group consisting of: LI and LII.

L



consisting of divalent (Jerr]-C3 al kyl; each n is independently 1
or 2,; 15 mis an integer sel Fetet=fram.] .u 3; pis an
i nt eger seoesesdsfrom 0 and 1; I s PCaAsesrolne | v
selected fromthe group consi stfin d each X
and X[err] is independently sel ect e“f‘ oM ERe—20—c-0tH  consi sting of
hydrogen; -OH -NH2; -SH.; D. hal ogen and, if X and X' are taken

t oget her, oxygen. 2. The comi(ﬁﬁnd' according to claim 1 vvherel n
E is selected fromthe group consisting of -Het and -R[err]-

3. The compound according to claim1 or 2 having 25 the structure of
formula IV: : - 179 -

[err] _ 23. A compound of formula II:

This Sheet Has Been Replaced

X
SO E

X XFF 4
( ITI )
wherein:
each Z is selected from the group consisting of -
N(D)SO,E; -N(H)A; -N(D)A; -N(H)E; -N(H)C(O)N(D) (E); -
5 N(H) ~Het; -Het and -N(D)-Het;
each A is independently selected from the group
consisting of H; Het; -R'-Het; -R!-C;-C; alkyl, which may
be opticnally substituted with one or more groups, the
same or different, selected from the group consisting
10 of hydroxy, C,-C, alkoxy, Het, -O-Het, -NR?-CO-N(R?) (R?),
-NR?-CO-OR? and -CO-N(R?) (R?); and -R!-C,-C¢ alkenyl, which
may be optionally substituted with one or more 'gfoups,
the same or different, selected from the group
consisting of hydroxy, C,-C, alkoxy, Het, -O-Het, -NR3-
15 CO-N(R?) (R?) and -CO-N(R?) (R?);
each Het is independently selected from the group
consisting of C;-C, cycloalkyl; Cs-C, cycloalkenyl; Cs-Cio
aryl; phenyl fused heterocycle; and heterocycle;
wherein anji member of said Het may be optionally
20 substituted with one or more substituents, the same or
different, selected from the group consisting of oxo, -
OR?, -R?}, -N(R®)(R®), -NHOH, -R?*-OH, -CN, -CO,R?, -C(O)-
N(R*) (R?), -S(0),-N(R% (R?), -N(R?)-C(O)-R?, -C(O)-R?, -
S(0),-R?, -OCF;, -S(0),-D, -N(R?)-S(0),(R*, halo, -CF,, -
25 NO,, -R%, -0-RS, -C(O)N(D) (D) and -C(O)N(H)D;

A



- 4. The conpound accor | wher ei n: each Dand D is
i ndependemQ 35/29885ect e S@e&ﬁasge& I§ group consi sting of RCPUS$s0RE20al kyl
whi ch nay be optional I l'l. BHMMtut ed with R6; 5 each E IS

i ndependent |y sel ected err] aryl, whi Trhr@y Ber Az BrEN l
optionally substituted with Rerr]; each R err e»i’.:»o

i ndependently selected fromthe group = 187 consisting of e =2
(R[err]) and -NC2; each Z is i ndependent I y sel ect ed fromthe
group 10 consi sting_of -N(D) SO2E; N( é%g -N(D)A and -

Het ; caghcheD i§ ARGERERISRY RIS eqPEaHP
consisting of ChasilbrCher bE 8Fy! -RORP)SRED ; My edl e vaﬂiﬁ@lhomay be
unsaturated heterocycle;” wherein any menber of said Met 15 be

optional |y subeptionadlyi skbskdtytepmith one QX IPT € USRPYPSY hé ane or

dll\I]E]I;Fr en} ?g[gﬁfnjégi okl @f¢kleent, selSHcﬁ!éRi ]Sc§:l- @fclSBﬁ.g?ﬂ.l -BR?,
- err er rr an
-S(On- re]: { -0- RNOZ'S'é"’acﬁ ng Bhd G¢- c|4sa?%ﬁﬁﬁiﬁ|'1dE’Fi‘t"F’§l NaYeR%d from the

20 group COBEtibhHQlS}f stbstPduted Wit dHeler ahdbye gfodps, the and X
are taken toget

I nde endentl elected
from t he groupSame or \ég%gF§FPﬁg éﬁlﬁ"'t#é}ﬁmk@? 5[§'
al kyl; and of C,-C cgacbamkgar] -m’;ndab,enctam‘l ;nsletkéﬁteﬂ-ctsromthe group

25 consi sti ”9 Qoal%g wg:.ch ma Qe_ ‘'optionally substituted with or

10 fused with R%; and C;-C4 cycloalkenyl, which may be
optionally substituted with or fused with RS;

each E is selected from the groyp consisting of
Het; -O-Het; Het-Het; -0-R); -NR®R}; C,-C¢ alkyl, which'’
may be optiocnally substituted with one or more groups,

15 the same or different, selected from the group
consisting of R* and Het; and C,-Cs alkenyl, which may be
optionally substituted with one or more groups, the
same or different, selected from the group consisting
of R* and Het;

20 ) each R' is independently selected from the group
consisting of -C(0)-, -8(0),-, -C{(0}-C(O)-, -O-C(O}-, -
0-S(0),, -NR’-S(0),-, -NR*-C(0)- and -NR?*-C(Q)-C(0)-;

each R? is independently selected from the group
consisting of H, RS and C,-C, alkyl optionally

25 substituted with RS;

each R® is independently selected from the group
consisting of H, Het, C;-C¢ alkyl and C,-C; alkenyl
wherein any member of said R}, except H, may be
optionally substituted with one or more substituents,

30 the same or different, selected from the group
consisting of -OR?, -C(O)-NH-R?, -S(0),-N(R?) (R®), Het, -
CN, -SR?, -CO,R?, NR*-C(0)-R?;

each R' is independently selected from the group
consisting of -OR?, -C(0O)-NHR?, -8(0),-NHR?, halo, '-NR3-

A A D



- 180 - 5. The conpound accordiég_t_ im1l or 2 having

the structure of formula Vi: . BEEN ‘
[err] ~ WO 95/24385 6. The comfloUid © éccor dt ng to E! ai WSW\Q?@ i n:
each D and D is independently SE|e¢_£mLfJ_lBt}HL—JF——\grOUp consi sting of
Cerr] alkyl, which may be optionally substituted with Rerr];
each X and X' is independently selected fy the group consisting of
H OH and if X and X are taken together oxygen; 10 each
E' is independently selected fromdderr]- unsat urated carbocycl e,
whi ch may be 4y tut Wi_ O$hq li; each
Rlerr] is i ndetg{eqtdxb I ycgél egt(ggyﬁc}rﬁ t he zgerE:B D)) and

-C(O)N(H)D;

each R’ is independently selected from the group
consisting of K and C,-C; alkyl; | |
5 each R® is independently selected from the group
consisting of aryl, carbocycle and heterocycle, wherein
said carbocycle or heterocycle may be optionally
substituted with one or more groups, the same or
different, selected from the group consisting of oxo, -
10 OR’, -R%, -N(R’) (R®), -N(R®)-C(0)-R%, -R’-OH, -CN, -CO,R%,
-C(0) -N(R%) (R®), halo and -CF;;
p is an integer selected from 0 and 1; _
each X and X’ is independently selected from the
group consisting of hydrogen; -OH; -NH,; -SH; D; halogen
15 and, if X and X' are taken together, oxygen; and
each Y is independently selected from the group
consisting of hydrogen and D.

24. The compound according to claim 23, wherein X
and X’ on the carbon adjacent to the carbon bearing 2
20 on the backbone, taken together, are oxygen.

25. The compound according to claim 23 having the
structure of formula VIII:

This Sheet Has Been Rep

vize T

26. The compound according to claim 25 whereln.

A D AR IIIII || II||



consisting of -ORlerr], -N(Rerr]) (Rerr]) and -NO2; 15 each Z is
sel ect ed WOPF24388 gr oup consi sting of N( D) SO2E; - N( Hpdarusoshigddp A;
-N(D) A and - Het ; each Het is independently selected fromthe
“group consisting of Jerr]-Clerr] aryl and 5-10 nmenbered saturated
or unsat urated heterocycle, and V\:h%l’ﬁ%i n any menber of said 20 Het
may be optionally substituted with one 0Or re substituents, the
same or different, selected fromthe group consisting of -OR[err],

TSomre oD G eheiarncn bearing 71 of tReFgPBl ork® S ng of H
25 -Rlerr]-Het amd isR=lidet@ddritomtt e kgroupndonsisting of each R err]
i_ SO ic?%)ef)-endent li)éoief\zltey(it,e%ér{z%m ,t haencgr&yglopentylﬁggﬁggti' f‘g of -O- and7-
The conpound accor diomg tthe claathors ddjacent heeo N-Y, Xsandcir @xnsf fornul a
Clit: 5 independently selected® from the group consistilny Jf
C,-Cs alkyl and H;
Y is selected from the group consisting of C,-Cs

alkyl and H;
E is C4-C,, aryl opticnally substituted with OCH, or
10 NH,; and '

Z is (38)-tetrahydrofuran-3-yl-OC(O)NH- or 5-(1,3-
dioxanyl) -OC(O) NH-.

27. The compound according to claim 25 having the
structure of formula CV:

e

CHhgp P Y

I
N
Z%/ \502-8'

O X

(cv)

15 . 28. The compound according to claim 27, wherein X
and Y are independently selected from the group
consisting of H or C,-C¢ alkyl, which may be optionally
substituted with RS; and Z is selected from the group
consisting of -N(H) (A) and -N(D) (A).

* [+ L M S *



8. The conpound according to claim
consisting of: 1000, 1001, 1005, 100

f‘f_ed______—j om t he group
|4@5§W‘ﬁ0®8‘5£689¥ 1010, 1011, 1012,

1013, 101AY0 2924385 1016, 1017, 018 terps 8020, 1021, PEM%@GZB
1024, 1025, 1026, 1027, and 104¥——== The conpound
according to claim7 having the structure of forrrul a LVlla:

[err] 10 wher ei n: eacfigd Ls selected fromthe group
consi sting of Rlerr]-Het and -Rlerr]-Clerr]-C6 al kyl substituted with
-N(Rerr])-CO N(Rlerr]) (Rlerr]) or -N(Rerr])-COORerr]; and

each Rerr] is i ndepggdenhl Yook b fypnidlea af oup 15 consi sting of
C(O) and -G (O -

This Sheet Has Been Rep

3 Lg, IR

U

O

wherein:
each D and D’ is independently selected from
5 the group consisting of Ar; C,-Cs alkyl, which may be l
optidnally substituted with one or more groups selected
from C;-Cs cycloalkyl, -OR?, -R}, -0-Ar and Ar; G,-C,
alkenyl, which may be optionally substituted with one
or more groups selected from the group consisting of
10 G;-Cs cycloalkyl, -OR?), -R}, -O-Ar and Ar; C;-C,
cycloalkyl, which may be optionally substituted with or
fused with Ar; and C;-Cs cycloalkenyl, which may be
opticnally substituted with or fused with Ar;
each Ar is independently selected from the
15 group consisting of phenyl; 3-6 membered carbocyclic
ring and 5-10 membered heterocyclic ring containing one
or more hetercatoms selected from the group consisting
of O, N, S, S(0), and N(R?), wherein said carbocyélic or
heterocyclic ring may be saturated or unsaturated and
20 optionally substituted with one or more groups selected
from the group consisting of oxo, -OR?, -R?, -N(R?) (R},
-N(R?) -C(O)-R?, -R®*-OH, -CN, -CO,R?, -C(0)-N(R® (R?}), halo
and -CF,; '
each R? is independently selected from the
25 group consisting of H and C,-C, alkyl optiocnally
substituted with phenyl, 3-6 membered carbocyclic ring
and 5-10 membered heterocyclic ring containing one or
more heterocatoms selected from the group consisting of
O, N, S and S(0),, wherein said carbocyclic or

T



- 182 -

al kyl , which may be opt
© The conpound accordlng

LVI | b:

T Qimepured according to claim9, wherein
each D a0 #52438% | ndélibé “ “% ted fromthe group PCT“’@P%‘QM]?QCG

uted with
avi ng the st I‘UE{ISJ@@E!O'IT : .f«qr-mi\h
Lers wheFgirn Z s

sel ected fromthe group consisting of: - [ eFH

10

15

20

25

30

35

heterocyclic ring may be saturated or unsaturated and
optionally substituted with one or more groups selected
from the group consisting of OH, NH,, N, C;- C‘ alkyl,
C,-C, alkoxy, halogen and CF;;

each R’ is independently selected from the
group consisting of H, Het, C;-Cs alkyl, C,-Cs alkenyl,
C;-C¢ cycloalkyl and Cs-C¢ cycloalkenyl, wherein any
member of said R, except H, may be opticnally
substituted with one or more substituents selected from
the group consisting of -OR?, -C(0O)-NH-R?, -S(0),-
N(R?) (R?), Het, -CN, -SR?}, -COR’ and NR}-C(O)-R%;

each Het is independently selected from the
group consisting of C;-C, cycloalkyl; Cs-C; cycloalkenyl;
Cs-Cipo aryl; and 5-10 membered saturated or unsaturated
heterocycle, containing one or more heteroatoms
selected from the group consisting of N, N(R?}), O, S and
S(0),, wherein said heterocycle may optionally be
benzofused; wherein said heterocycle may be bicyclic or
monocyclic; and wherein any member of said Het may be
optionally substituted with one or more substituents
selected from the group consisting of oxo, -OR?!, -R?, -
N(R? (R?*), -R®*-OH, -CN, -CO,R?}, -C(0)-N(R?) (R?), -S(0),-
N(R?* (R?), -N(R?)-C(O)-R?, -C(O)-R?), -S(0),-R?), -OCF;, -
S(0),-Ar, methylenedioxy, -N(R?)-S(0),(R®), halo, -CF; -
NO,, Ar, -O-Ar, -C(0)-N(D) (D), -C(O)-N(H)D, and -S(0),-
D;

each E is independently selected from the
group corisisting of Het; O-Het; Het-Het; -O-R}; -NR®R};
C,-Cs alkyl, which may be optionally substituted with
one or more groups selected from the group consisting
of R* and Het; C,-C; alkenyl, which may be optionally
substituted with one or more groups selected from the
group consisting of R* and Het; C;-C; saturated
monocyclic carbocycle, which be cptionally benzofused,
and which may optionally be substituted with one or

A



wherein R8 is selected fromthe group_consisting of R2, 10

-N- o d -NC(O-R2; RO | i TH
R qqamerr]!!SW UL o it

POy

def i ned in cl a| m 1. TR . - 183 -

12. conpoufd
| ndependent ly C

Rlerr].

10

15

20

25

30

35

qplgced| ai “wherein D and D are each

|“lm“ﬂ%|rr V\/m ch r[a)istbe optionally substituted with
corrpound according to claim1 or 2 having

more groups selected from the group consisting of R* and
Het; Cs-Cs unsaturated carbocycle, which may optionally
be substituted with one or more groups selected frxrom
the group consisting of R* and Het; C;-Cj saturated
bicyclic carbecycle, which may be optionally
substituted with one or more groups selected from the
group consisting of R* and Het;

each R* is independently selected from the
group consisting of -OR?, -C(O)-NHR?}, -5(0),-NHR?, halo,
-NR?-C (0) -R?, -CN, -N(R?)) (R®), -NO,, -C(O)N(D) (D) and
-C(O)N(H)D; '
each n is independently 1 or 2;
m is an integer selected from 1, 2 and 3;

p is an integer selected from 0 and 1;

G and G’ are independently selected from the
group consisting of H, and O;

each X and X’ is independently selected from
the group consisting of hydrogen; -OH; -NH,; -SH; D;
halogen and, if X and X’ are taken together, oxygen;

Z is selected from the group consisting of
-N(D)SO,E; -N(D)SO,Het; -N(H)A; -N(D)A; -N(H)E;
-N(H)C(O)N(D) (E); -N(H)-Het; -Het and -N(D)-Het; .

each A is independently selected from the
group consisting of H; Het; -R!'-Het; -R!-C,-C, alkyl,
which may be optionally substituted with one or more
groups selected from the group consisting of hydroxy,
C,-C. alkoxy, Het, -O-Het, -NR*-CO-N(R?) (R?) and -CO-
N(R?) (R?); and -R!-C,-C¢ alkenyl, which may be optionally
substituted with one or more groups selected from the
group consisting of hydroxy, C,-C, alkoxy, Het, -0-Het,
-NR?-CO-N(R?) {(R?) and -CO-N(R?) (R?); and

each R! is independently selected from the
group consisting of -C(0)-, -S(0),-, -C(0)-C(O)-, -O-
C(0)-, -0-8(0),, -NR?-8(0),-, -NR*-C(0)- and -NR?-C(O)-
co)y-.

\\\\\l\\ \\\\\\ \\l\\ \\\\\ \\ \\\\



-5 the structure of fornula VII: [err]

14. The owopHe43as according to claim 13, wherein: PCTARSSIOA2nd D

is (Jerr]-Cerr] alkyl, which my be optionally substituted with
"Rerr]; Gis H2; 10 each X and X is independently

selected fromthe group consisting ofed,~-OH, and if X and X are

t aken t oget her, oxygen; each E' is independently selected

fromderr]-C6 aryl, whi ch nmay be optionally substituted with R err];

15 each Rerr] is selected fromthe group consisting of -

O - d -O O -, h i.s ind t . f
the group tons?lti nghss CORRRURANARAERALPY ) "Gt ] b Pperetd 1O

each Z is sel ecszildf compdtindghaspthensitstuictpre of Zbrmuld HVet; - N(H) A

-N(D) SO2E; -N(D) A and - Het; each Het is independently sel ected
fromthe group consisting of C6-Cferr] aryl and 5-10 nenbered :
saturated or unsaturated heterocycle, and wherein any nenber of said
Het may be optionally substituted with one or nore 25 substituents, the

sane or different, selected fromthe

31. The compound according to claim 30, wherein
5 said compound has the structure of formula LXI’:

wherein:
~ each R® is selected from the group consisting
of H, -OH, -OR?}, -R?), -N(R?) (R}, -N(R®)-C(O)-R?} -R2-OH, -
10 CN, -CO,R?, -C(0)-N(R?) (R?), halo and -CF,.

32. The compound according to claim 29, wherein
said compound has the structure of formula VI’:

L



- 184 - group consisting of -OR2, R2, -N(R[err]) (Rerr]), -NX®, -

C(CONR2 (Rerr]) and -S(On-Rerr]; and each Ais selected
from t he YPISR4388nsi sting of H; -Rlerr]-Het and - R e®rigesp24e0 Co
al kyl . 5 15. The conpound according to claim213 having the
structure of fornmula CV: [err]

16. The conpound according to claim13 havigg the structure of

formula LXII:

33. The compound according to claim 32, wherein
said compound has the structure of formula LVII’:

N
2
o-z

(]
w

wherein:

5 each R® is selected from the group consisting
of H, -OH, -OR?, -R?, -N(R?) (R?), -N(R?-C(O)-R?, -R2-OH, -
CN, -CO,R?, -C(0)-N(R?) (R?), haloc and -CF,.

34. -The compound according to claim 29, wherein
said compound has the structure of formula VII':

UL



[err] wherein R7 is selected fromthe group consisting of H
10 -Ohiogsomissrr], -Rlerr], -N(Rlerr]) (Rerr]) , -N(R SGIyssop4zp
-Rlerr], -Rerr]-0OH -CN, - CR2Rerr], -C(O-NRerr]) (Rerr]),

hal o and - CF3. 17. The conmpound according to claim 16,

sel ected fromthe group consistinggy:- XLIVa, XLV, LVa, and

1041. - 185 - 18. The
conpound according to claim1 or 2, having the structure of formula
C [err]

.35. The compound according to claim 34, .wherein
said compound has the structure of formula LXII':

5 wherein: _
each R’ is selected from the group consisting
of H, -OH, -OR?, -R*, -N(R®) (R®, -N(R®-C(O)-R?®, -R®-OH, -
CN, -CO,R?, -C(0)-N(R? (R?), halo and -CF,.

36. The compound according to claim 29 having the
10 structure of formula LXIII':

ZJP(X.\J\%-O' °

(LXIII')

wherein:

each R® is selected from the group consisting
of H, -OH, -OR?, -R?, -N(R® (R, -N(R®)-C(O)-R}, -R*-OH, -
CN, -CO,R?, -C(0)-N(R?) (R*), halo and -CF,. ’

L]



19. The conpound according to claim 18, wherein.Z Is selected from

the group consisting of -N(HyHet; - 5 N(H A, -N(D)A and - het.

20. The omopsw4sds according to claim 1 having the st r RETAISES/63429 or nul a
a: G [err] :
21. The conpound according to claim?20, wherein X is a (Jerr] al kyl

substituted with R6 and D is a C[err]-_(:[f§g]_

37. The compound according to claim 29 having the
structure of formula LXIV':

z’iT{’\g’\E’ﬂh-<:37w
" wan

wherein:
each R’ is selected from the group cons_:istirig
5 of H, -OH, -OR?, -R?, -N(R) (R®), -N(R®-C(O)-R?}, -R*-OH, -
CN, -CO,R?, -C(0)-N(R? (R?*), halo and -CF,.

38. A compound of formula II':

wherein:
‘each E is independently selected from the

10 group consisting of Het; O-Het; Het-Het; -0-R%}; -NR?R3;

C,-Cs alkyl, which may be optionally substituted with

one or more groups selected from the group consiéting

of R* and Het; C,-C¢ alkenyl, which may be opticnally

substituted with one or more groups selected from the
15 group consisting of R* and Het; C;-C, saturated

monocyclic carbocycle, which be optionally benzofused,

T



. 10 al kyl optionally substituted with Rerr]. 22. The

conpound WO@HR4BRHg to clai m 20, sel ected fromthe gr BGETE3$8343% | ng
of : LI and LII. - 186 -

+ 23. A conpound of formula I1I: [err]
where rein: each Z is sel ected II’§|5 m t he group consisting of -
N(D) Sderr]E -NHA -NDA -NH E~ ?H)'C(O)N(D) (B); -N(H - 5

He:; -Het and -N(D)- Ret each A i's independently selected from
;2; group angSI ?xgmay oﬁt:.onailly be I?ﬁbsﬁ&&tég[ %'.EL @:h@/lo’r whi ch
more groups selected from the group consisting of R* and
Het; Cs-C¢ unsaturated carbocycle, which may optionally
be. substituted with one or more groups selected from
- 5 the group consisting of R* and Het; Cy-C, saturated
bicyclic carbocycle, which may be opticnally
substituted with one or more groups selected from the
group consisting of R* and Het;
each R! is iridependently selected from the
10 group comnsisting of -OR?, -C(O)-NHR?, -S(0),-NHR?, ‘halo,
-NR?-C(0) -R?, -CN, -C(O)N(D) (D) and -C(O)N(H)D;
each n is independently 1 or 2;
p is an integer selected from 0 and 1;
each Y is independently selected from the
15 group consisting of hydrogen and D;

" each D is independently selected from the
group consisting of Ar; C;-C¢ alkyl, which may be
optionally substituted with one or more groups selected
from the group consisting of C;-C, cycloalkyl, -OR?, -R?,

- 20 -0-Ar and Ar; C,-C, alkenyl, which may be optionally
substituted with one or more groups selected from the
group consisting of C,-C, cycloalkyl, -OR?, -R’, -O-Ar
and Ar; C;-C¢ cycloalkyl, which may be optiocnally
substituted with or fused with Ar; and Cs-Cg

25 cycloalkenyl, which may be optionally substituted with
or fused with Ar;

each Ar is independently selected from.the

group consisting of phenyl; 3-6 membered carbocyclic
ring and 5-10 membered heterocyclic ring containing one

30 or more heterocatoms selected from the group consisting
of 0, N, S, S(0), and N(R?), wherein said carbocyclic or
heterocyclic ring may be saturated or unsaturated and
optionally substituted with one or more groups selected
from the group consisting of oxoc, -OR?, -R?, -N(R’) (R’) ,

R NG R llIII II |I|l



be optionally substituted with one or nore groups, the sanme or
different, selected fromthe group consisting 10 of hydroxy, (err]-(err]

al koxy, Kebgsa4ssiet, -NRerr]-CONRerr])(Rerr]), - RRTAS9s6Y420 r | and
-CONRerr]) (Rerr]); and -Rerr]-Cerr]-Cerr] al kenyl, which may be
optionally substituted with one or nore groups, the sane or different,
sel ected fromthe group consisting of hydroxy, (Jerr]-Cferr] al koxy,
Het, -O-Het, -NR[err]- 15 CON (Rlerr]) 3@ err]) and -CONRerr]) (R2);
each Het is independently selected fromthe group consi sti ng of

- |_oal kyl I k
aryl ) phenyl | LG RE(B Bl -0k mSker oG - (0) GRERB Ry HhbAver of

sai d Het may hgppidw@nal ly 20 substitut ed W|th one or nore substltuents,
t he same or di T férent, e)[ect ed fromthe roug consi s%g%gl o;1 0Xo,
OR[err], -Rlerr], -N(R 3¢} R] & Pndengngentlyyselecerd
o err] R[err]gmgs @ons1st1 (&eﬂréhd(a[-ﬁw h)lkylsdgi%cﬁ:al(l err)) (R
-N(Rerr]) C(O) %% l% R# r‘% err
-S(On-D, (qué?ﬁ%tls( (eith (heryl) 3h§| gemb At CHE Wmfh[err]
-ORerr], -CEddN=E)1d m%!ﬁ@re@gﬂ%i’baycllc ring (;:ofntalnlr?g one or
- 187 - C | S I ndependent cte romthe
consi sting of "R%H ﬁetewﬁgﬁ]?e? ea eFr }:?‘E[ §FPUP, 9875+ %’ﬁlﬁ: %y be
optional |y sulgst |NAJtSachmlt$|(o mhenmm gaidscarbecyclisaor or different,
selected from S rr] err|
-S-Rerr] and c}cy = rfl é%kgﬁﬁg&ﬁhcﬁrnég’sﬁg[qué %t%%[al |y
substi t ut ad widgtimmally mmmgzbuq:ed whth one or more groups selected ‘

from the group consisting of OH, NHZ, CN, C;-C, alkyl,

C,-C, alkoxy, halogen and CF;; :

each R® is independently selected from the
group consisting of H, Het, C;-C4 alkyl, C,-C¢ alkenyl,
15 G3-C¢ cycloalkyl and Cs-C4 cycloalkenyl, wherein any
member of said R?, except H, may be optionally

substituted with one or more substituents selected from
the group consisting of -OR?, -C(0)-NH-R?, -S(O),-
N(R?) (R?), Het, -CN, -SR?}, -CO,R* and NR?*-C(0O)-R?%;

20 each Het is independently selected from the
group consisting of C;-C; cycloalkyl; Cs-C, cycloalkenyl;
Cs-Cip aryl; and 5-10 membered saturated or unsaturated
heterocycle, containing one or more heterocatoms
selected from the group consisting of N, N(R?), O', S and

25 8(0),, wherein said heterocycle may optionally be
benzofused; wherein said heterocycle may be bicyclic or
monocyclic ; and wherein any member of said Het may be
optionally substituted with one or more substituents
selected from the group consisting of oxo, -OR?, -R?, -

30 N(R) (R®), -R?-OH, -CN, -COR?, -C(O)-N(R?) (R?), -S(0),-
N(R?) (R}, -N(R?)-C(O)-R?, -C(O)-R?, -S(0),-R?}, -OCF,, -
§(0),-Ar, methylenedioxy, -N(R?)-S(0),(R*, halo, -CF,, -
NG;, Ar, -O-Ar, -C(0)-N(D) (D), -C(O)N(H)D, and -S(0),-D;

each Z is independently selected from the

35 group consisting of -N(D)SO,E; -N(D)SO,Het; -N(H)A;

[T \l\ll\ M0 |\ \IIl



-same or different, selected fromthe group consisting of Jerr]-Cerr]

cycl oal kywoos@is -Rlerr], -OR and Rerr]; Jerr]-Cerr] perusosiohsnl Kyl
whi ch nmay be optionally substituted with or 10 fused with Rerr]; and
Cerr]-Cerr] cycloal kenyl, which may be optionally substituted with or
fused with Rerr]; each E and E _i.g selected fromthe group

consi sting of Het; -O-Het; Het-Het; ~ &Per’r]; -NRlerr]R (err]-C,

al kyl , whi ch may be optionally substituted with one or nore groups, 15

th di ff d f R d
ot ana Olerr] -SBIRy SR WS R R s o PERReY P cBe Amth
with one or noreNdDdufet ;t he sane or different, selected fromthe group
t f dent |

cel act ed Trom the group . “SeRofei® Z*Q‘deoeen%i%f Y 5%?%%%%?3#%6 "0 -,
-EI}R[C(O)i Qo ngfuwopémlmpér Hi- Sqt0) R -Hemr| eR’ 1OQ@ aliyd,
- err ec rom
the group conngt |mra15 b]g opt%i :Hli[}e %bécf %{%9@? b%ﬁyﬁk‘ ) |%nal |y

- subst i t ut edSHPURSREELEFLed from the mm[@ws%mgdeﬁehwdm
el ectod fromth Ol Roxy, HOESLH 1b-Het] li@i%-c@-wé?* G dnd leh- and

err

Clerr]-Cferr] al e;ssy{% wherein agz nber of said except may
be opt i onal F§R Pift Gfléd'ﬁn 1%-Gacabkenple whash maanibe cmtionellyne
or different, SQhBEthuEéEWE.Eﬁ %@Ulbr more Qéé ”QePéct‘:Q[ '
-G(0- Nt Rigg éog; N&FRgerrP] iy %& N, gﬁ“L
-CJerr] R[ oXY, dacks ﬂ»@F?’fY« sHeRdepln
sel ected from t#mb-rcm-m(n’) (RYonemdt L 09-RIR)AR2eLr ], -C(O-NHR[err],
-S(Qlerr]-NRlerr], hal OéaE:ERk?rir;_independently selected from the
group consisting of -C(0)-, -S(0),-, -C(0)-C(O)-, -O-
C(0)-, -0-5(0);, -NR?-S(0),-, -NR*-C(0O)- and -NR?-C(O)-
15 C(0)-; and
each X and X' is independently selected from
the group consisting of hydrogen; -OH; -NH,; -SH; D aﬁd,
if X and X' are taken together, oxygen.

t)

3S. The compound according to claim 38 having the
20 structure of formula VIII’:

Oxx-ﬁ
2 AP
%

|

X XF F )

v’

40. The compound according to claim 39 hav;ng the
structure of formula LVIII':

UL



- 188 - C(0)-R -CN, -N(Rerr]) (R, -N®2, -C(O ND (D and
-C(O N(H D each Rerr] is independently selected fromthe
group waoossneasssting of Hand Clerr]-Clerr] alkyl; 5 PCHESRE0 ] is

i ndependently selected fromthe group consi sting of aryl, carbocycle
and heterocycle, wherein sai d carbocycle or heterocycle may be
optionally substituted with one or popgggroups, the sane or .

different, selected fromthe group consisting of oxo, - |0 ORerr], -R
-N(R[err]) (Rerr]), -N(Rerr])-C(@&NRerr], -Rerr]- OO, -CN, -CORerr],
-C(O-NRerr])(Rerr]), halo and lerr]; each Rerr] is

i ndependent|y selected fromthe group consi sting of dival ent
Clerr]-Cferr] alkyl; / - : 1%ted fromO and 1; 15

each X and X is |ndependently sel et ed) group consisting of
hydrogen; -OH, -N-2; -SH, D; hal od > and X' are taken

t oget her, oxygen; and each & |sY|ndependentIy selected fromthe

group consi sting of hydrogen and D. (LYfim 24. The conpound

according to cbgbgba wherein X and X on the carbon adjacent to the

carbon bearing on the backbone, taken together, are oxygen.

25. The conpound accor di @dbﬁl&ﬁnﬁEQEhF&edngm the grxoup ccomeistingr nul a

VI of H, -OH, -OR?, -R?, -N(R?) (R}, -N(R})-C(O)-R?, -R’-OH, -
CN, -COR?, -C(0)-N(R?) (R*), halo and -CF,. '

5 41. The compound according to claim 39 having ﬁhe
structure of formula LIX':

HWF F

o X
)
wherein:
each R® is selected from the group consisting
of H, -OH, -OR), -R?, -N(R® (R?), -N(R?-C(O)-R?, -R-OH,
10 CN, -COR?}, -C(0)-N(R?) (R?), halo and -CF,.

42. A pharmaceutical composition comprising a
pharmaceutically effective amount of a compound
according to claim 1, 23, 29 or 38 and a
pharmaceutically acceptable carrier, adjuvant or

15 +wvehicle.

(L



- Jerr] 25. 26. The conpound according to claim25 wherein

* C wb95/24385 S * PCT/US95/0242089 -
on the carbon bearing Z, Xis Hand X is D Dis selected from
“the group consisting of

- 201 -

43. The pharmaceutical composition according to
claim 42, wherein said pharmaceutical composition is

orally administrable.

44. The pharmaceutical composition according to
5 c¢laim 42, further comprising one or more additional
agents selected from the group consisting of other
anti-viral agents and immunostimulators.

45. The pharmaceutical composition according to
claim 44, wherein said other anti-viral agent or agents
10 are protease inhibitors or reverse transcriptase
inhibitors.

46. The pharmaceutical composition according to
claim 45, wherein said protease inhibitor or
inhibitors are HIV protease inhibitors.

15 47. The pharmaceutical composition according to
claim 46, wherein said HIV protease inhibitor or
inhibitors are selected from the group consisting of
saguinavir (Ro 31-8959), L-735,524, ABT 538 (A80538),
AG 1341, XM 412, XM 450 and BMS 186318.

20 ' 48. The pharmaceutical composition according to
claim 45, wherein said reverse transcriptase inhibitor
or inhibitors are nucleoside analogs.

- 49. The pharmaceutical composition according to
claim 48, wherein said nucleoside analog or analogs are
25 selected from the group consisting of zidovudine'(AZT),
dideoxycytidine (ddC), didanosine (4dI), stavudine
(d4T), 3TC, 935U83, 1592U89 and 524W91l.
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| sobutyl, benzyl, and cycl opentyl net hyl; on the carbon adjacent

to NY, Xand X are b5 |ndependently sel ected fromthe group consisting
of WOIIsRIIBS 6 al kyI and H; Y is sel ect ed HATAFRISMA428T Oup
consisting of CJerr]- al kyl and H; Eis C-Cerr] aryl
optionally substituted w th OCH3 or 10 NH2; and Zis
(3S)-tetrahydrofuran-3-yl-0C(O NH or (1, 3- di oxanyl ) - OC( O NH- .

27. The conpound according to claim25 ha%¢%g t he structure of

formula CV: [err] 15

28. The conmpound aggcor dj cIa|n127 ere
|ndependentFE selecgéd fkgg} ﬁ@ \¥1comp051tlon accorging to

claim 45, wherein sald reverse transcriptase inhibitor
or inhibitors are non-nucleoside analogs. '

51. The pharmaceutical composition according to
5 claim 50, wherein said non-nucleoside reverse
transcriptase inhibitor or inhibitors are delavirdine
(U90) or nevirapine.

52. The pharmaceutical composition accordiﬁg to
claim 44, wherein said immunostimulator is tuscarasol.

10 53. A method for inhibiting aspartyl protease
activity comprising the step of contacting an aspartyl
protease with the compound according to claim 1, 23, 29
or 38.

54. A method for reversibly binding an aspartyl
15 protease comprising the step of contacting the aspartyl
' protease with the compound according to claim 1, 23, 29
or 38, said compound being covalently bound to a.solid
matrix.

55. A method for preventing HIV infection in a
20 mammal comprising the step of administering to said
mammal a pharmaceutically effective amount of a
pharmaceu;ical composition according to either claim 42
or 43.

56. A method for preventing HIV infection in a
25 mammal comprising the step of administering to said
mammal a pharmaceutically effective amount of a
pharmaceutical composition according to claim 44.

) 0 O A



« consisting of Hor Cl1-C6 al kyl, which may be optionally substituted

with R6; wmegs/238%s sel ected fromthe group consi st i ngPOT/USH§OWLR) and
-N(D) (A). - 190 - 29. A
* conpound of fornula I": wher ei n: each D and
D is independently selected from 5 the group consisting of Ar;
Clerr]-derr] alkyl, which may be optd®hat |y substituted with one or
nore groups sel ected fromderr]-Cerr] cycloalkyl, -OR[err], -Rerr],

-O A and Ar; Cerr]- alkeng , Which may be optlonalu¥ substltuted
with one or nDr57gro&pme%b¢@c ey trsating HINuFEaRs

Cerr]-derr] fyphfP! &hprishhg-£her step QfAra&ﬂ(i'n.@tez%gC[@dS réa:.d
mammal a pharmaceutically effective amount of a
pharmaceutical composition according to either claim 42

5 or 43. ’

58. A method for treating HIV infection in a
mammal comprising the step of administering to said
mammal a pharmaceutically effective amount of a
pharmaceutical composition according to claim 44.

10 59. The method according to either claim 55 or
57, further comprising the step of concurrently oxr
sequentially administering to the mammal one or more
additional agents selected from the group consisting of
other anti-viral agents and immunostimulators.

15 60. The method according to claim 59, wherein
said other anti-viral agent or agents are protease
inhibitors or reverse transcriptase inhibitors.

61. The method according to claim 60, wherein
said protease inhibitor or inhibitors are HIV protease
20 inhibitors.

62. The method according to claim 61, wherein
said HIV protease inhibitor or inhibitors are selected
from the group consisting of saquinavir (Ro 31-8959),
L-735,524, ABT 538 (A80538), AG 1341, XM 412, XM .450,

25 and BMS 186318. ‘

63. The method according to claim 60, wherein
said reverse transcriptase inhibitor or inhibitors are
nucleoside analogs.

[



cycl oal kyl, which may be optionally substituted with or fused with Ar;
and Cerr (1§rr] cycl oal kenyl, which may be optionally substituted
with or f 2488 Ar; where D may not be unsubstit ut eBCTSSS/2420
unsubstituted ethyl, 15 unsubstitut ed phenyl, or phenyl substituted with
chl or o, acetanido, car banoyl met hyl or all yl oxy; each Ar
I s i ndependently selected fromthe group consisting of phenyl; 3-6
menber ed carbocyclic ring and 5-10 nenbg {eg het erocyclic ring

contai ning one 20 or nore heteroatons sel‘ected fromthe group consi sting
of 0, N S, S(0)n and n(Rlerr]), wherein said carbocyclic or

heterocyclic ring magsbe @ﬁé%&&ﬁedoac%&atﬁfgatw Aim 63 ORIMEA@AY
substituted with ppe or ﬂgrougs sel ect ed romthe group conS|st|ng

of oxo, -OR[err§aic Iﬁ‘\éﬁ’;f°51 RRNERPEr OF) an?é"’gsf\l(aﬁ[eersﬁl}) &Y ¥R th
-R EHRZ CN, g@m@%?ﬁsis*luﬁtécﬁmz(ﬁbwdme( F@)ZTmaldideoxﬁsd:x&ﬂerrL
eac is inde n sel ecte m rou nsi n an
Cerr]-Cerr] f)%ﬁq bpi1 ﬁﬁ?ﬂln (dgg Bat |st h&%ﬁgrfylﬂé&' %%‘ﬁ&r ed
carbocyclic §i ntp92U89 and 524W91l. -1 90A- and 5-10

menbered heterocyclic ring containing one or nore heteroatons sel ected from

the group consisting of O, N, S and S(O,, wherein said carbocyclic or
65. The method accordlng to claim 60, wherein

said reverse transcriptase inhibitor or inhibitors are
non-nucleoside analogs.

66. The method according to claim 65, wherein
10 said non-nucleoside reverse transcriptase inhibitor or
inhibitors are delavirdine (U90) or nevirapine.

67. The method according to claim 59, wherein
said immunostimulator is tuscarasol.

68. The use of a compound according to any one of
15 claims 1-41 for the manufacture of a medicament for
preventing viral infection in a mammal.

69. The use of a compound according to any one of
claims 1-41 for the manufacture of a medicament for
treating viral infection in a mammal.

20 70. The use according to claim 68 or 69 wherein
said viral infection is HIV infection.

71. A process for producing a compound according
to claim 1, 23, 29, or 38 comprising the steps of:
"1) reacting an amine with either a sulfonylating,
25 alkylating or acylating agent to give a sulfonamide or
amide; and

* [+ L M S *



- 191 - het erocyclic ring my be saturated or unsaturated and

opt i onal |' YO95i34385t ut ed with one or nore groups sel ected PCTi$9%)0b4pg Or oup
_consisting of OH NHerr], CN, err]-Clerr] alkyl, Cerr]-Cerr]

al koxy, hal ogen and CF[err], 5 each R err] is independently
selected fromthe group consisting of X, Het, Cerr]-Cerr] alkyl,
Cerr]-Cerr] alkenyl, Cerr]-C cyc_lg?éq/_l and Cerr]-Cerr]

cycl oal kenyl , wherein any menber of I'd Rlerr], except H my be
optionally substituted with one or nore substituents selected from 10

the group consi sti - - - k 3o 2COL0- . r)
(Rlerr]), Het, -CN%-%[I%aerr g%ﬁr%ﬁ%@ﬁﬁ[éﬁ‘rf&&&“ﬁﬁ%

each Het is i RPPFORFSAYS rhatingy oaryhating grospléeonyilatiing of
Clerr]-Cerr] agentoddgivd g rdrieyerot s¥ghoahhesnhmide. Clerr]-Cerr]
aryl; and 5-10 nenbered saturated or unsaturated 15 heterocycle,

contai ni ng one or nore heteroatons sel ected fromthe group consisting
of N, N(R[err]), O S and S(O ,wherein said hererocycle nmay optionally
be benzof used; wherein said heterocycle may be bicyclic or

nmonocyclic; and wherein any nenber of said Het may be 20 optionally
substituted with one or nore substituents sel ected fromthe group
consi sting of oxo, -OR[err], -Rerr], "N(R[err])(R2), -Rerr]CH, -CN,
-C2. Rerr], -(ON (Rerr])(Rerr] -s (O,- N(Rlerr]) (R
N(Rerr]) -C(0) -R -C(O-Rerr], -S(O-R2, -OCF[err], - - S(On-Ar,
net hyl enedi oxy, -N(Rerr])-S(Oferr](Rerr]), halo, -CF3 -

.



. PCT/US95/0242 | ch 6, 1996
25 NGEREER” 2ARaBetin . E0) NCBkolBearl Qe N D and - SITE" ° *
each BykSrkRdepgngent pyrsel ected fromthe group consisting of Het;

O Het; Het-Het; -0-R[err]; -NR[err]R3; (err]- d eVOS Sy & PART B Sy
be optionally substituted with 30 one or nore groups selFectHdLf MOWALRE

group ‘consi sting of Rlerr] and Het; C2-Clerr] alKke ?;,ﬁ=r§§7%
optionally substituted with one or r"m?%"g?oups selg)c(bg f_ﬁ’b '\E EPN

group consisting o EP& {{d. and Het; Cerr]-Clerr] saturated nonocycl i c
carbocycl e, which be optionally benzofused, 35 _and which nay optionally be
substituted with one ot- A compound of formula I: - 192 -
nmore groups selected fromthe group consisting of. Rlerr] and Het ;
Cerr]-Cerr] unsaturated carbocycle, which nmay optionally be

t}gd om t he group consisting

substituted with one or nore groups gel
d bi'€yclic carbocycl e, which may

of Rlerr] and Het; C -(err], saturat

be optionally substi tuted vm'thg §5QURS sel ected fromthe
group consisting of R err] and Het; Jeachlf Rlerrf Ts independently
selected fromthe group consisting & - err], -C(O-NHR err],
-S(O[err]-NHR[err], halo, 10 -NRL-C(O-Rerr], -CN, -N(R[err]) (Rerr]),
-NdJerr], -COND.) (D and -C (ON (HI b each nis
i ndependently 1 Ohn2rein: - nis an integer selected from1, 2

and 3; . ' : f e
: each 2 is selected from the group consisting of -

S N{(D)SO,E; -N(H)A: -N(D}A; -N(X)E; -N(H)C(O)N(D} (E); -
N(E)-Het; -Het and -N(D)-Het:; where Z may not be
phthalimidyl:;

"each A is independently selected fraom the‘group
censisting of H; Het; -R'-Het; ~R!~C,~-C, alkyl, which may

10 be optionally substituted with one or more groups, the
same or different, selected from the group consisting
of hydroxy, C,-C, alkoxy, Het, -0-Ket, -NR*-CO-N(R?) (R?¥), =
NR?-CO~OR? and -CO-N(R?) (R?); and -R'-C,-C¢ alkenyl, which
may be optionally substituted with one or more groups,

15 the'samé cr different, selaected from the group consisting
cf hydroxy, C,-C, alkoxy, Het, -0O-Het, -NR*-CO-N(R?) (R?)
and -CO-N(R}) (R?) ; |

each Het is independently selected from the group
consisting of C;-C, cycloalkyl; Cs-C, cycleoalkenyl; C¢-Cyy
20 aryl; phenyl fused with heterocycle: and heterocycle; |
wherein any member of said Het may be optionally
substituted with one or mozre substituents, the same or
" different, selected from the group consisting of oxo, -
OR!, -R!, -N(R?)(R?), -NEOH, -R?*-OH, -CN, =CO,R?, ~C(Q)-

25 N(RY)(R}), -5(0),-N(R) (R}), -N(R})-C(O)-R}, =-C(O)}-R?, -
S$(0),-R?, =OCF;, =S(0),-D, -N(R!)=$(0),(R?), halo, -CF,, -
NO,, =R, -0-R%, -C(O)N(D) (D) and ~C(O)N(E)D;

B T



|b Is an integer selected fromO and 1; 15 ' Gand G are

I ndependently selected fromthe group consi sti ng of Herr] and G

each X and X/ err] is independently selected from the group consisting
of hydrogen; -OH, -NH2; -SH, D hal ogen and, if X and X are taken

t oget her, oxygen; 20 Zis sel ?9 ed fromthe group consisting
of -N(D)SO errE; -.N(D)SQ2Het; -N(H A (DA, NHE - N(H) (O N( D)
(B); -N (H-Het; -Het and pNGRY ﬁH%:[s’ l‘A’Q Egm.zertl JBYebRda e phihal i mi dyl;
each Ais |ndependently sel ected f 22 _, oup con ll&séfl ng.of H Het;
“Rlerr]-Het: -R] eFFIuREFFELsEERg s ﬁkw“““‘ i £ Cfm ﬁ&&ﬁally '

substituted with nag o dmrienally gaxmspstseééo‘teah Prenet ooy ggpureNnsi sting

?fR[ Qy;i]r ?Xﬁ’n q. CO%Q&L{J o2l E%ﬁ’aréﬂﬁ‘é’ s)ei)sg@%d MRl 81 @QMaah&gl Lﬁ .
whi ch may be opti SRl I'ﬁ '360 §ubs ETT utaé?h fi7 % o%eRng 'Lblr %‘8{5 J?%e‘f ec%/ed

fromthe gr ouptiomslilyt spgsoitubedr ok gh Cierar m@perqawmxye Het ,
-OEetRi | - NR[ gsﬁl &dioiﬁchL bt eigel&)ef.ené fﬁ& NGR gkbhp éﬂﬁ@d% : an]cj
eac err] is independen ecte ro_[n, €. -6 rypc03|5|go
-0 -, -S(02-, é(@ e(ﬁeﬁ.oai ](.: RY, -O-R agg Cp

- 192A - C (O -gcycBEXW) Wbieh malNR2- SptQndldyr supsthRiTed UG (OF- and
-NRlerr] -C (Qo - £bsé@)wita Ré; and Cs-Cs cycloalkenyl, which may be

optionally substituted with or fused with R%; where D’ may .
net be unsubstituted methyl, unsubstituted ethyl,
unsubstituted phenvl, or phenyl substituted with chloro,
acetamido, carbamoylmethyl or allyloxy;

15 each E and E' is independently selected from the
group censisting of Het:; -Q~Hei; Het~Het; -0-R'; -NR®R};
C,-C¢ alkyl, which may be optionally substituted with
crne Or mMOre groups, the same or diffe rent, selected
from the group consisting of R' and Eet; and C,-C;

20 alkenyl, which may be cptionally substituted with one

" or more groups, the same or different, selected from
the group consisting of R‘ and Het:
each R' is in dependen.ly selacted frem the group
consisting of -C{(Q)-, -S(O)z—, -C{0)=-C{Q)~, =0-C(Q)-, -
25 0-5(0),, =NR!*~5(0Q),~, -NR*-C(0O)- and =-NR*-C(0)-C(O)-
each R? is independently selected from the group-
consisting of H, RY and C,-C, alkyl opticnally
substituted with R%; .
each R’ is independently selected from the group
30 consisting of H, Het, C,-C alkyl and C,~C; alkenyl wherein
' any member of said R}, except H, may be optionally
substitutad with one or more substituents, the same or
different, selected from the group consisting of -OR?, -
C(O)-NH-R}, -S(0),~N(R?) (R?), Het, -CN, -SR?, -CO,R!, NRi-
35 C(0)- :

* [+ L ] S *



- 193 - 30. The conpound according to claim29, wherein
said conmpound has the structure of formula IV,:

[err] 31. The conpound according to claim30, wherein 5
sai d conmpound has the structure of fornula LXI':
- 177A -

each R' is independently selected from the group
consisting of -OR?, -C(O)-NHR?, -5(0),-NHR?, halo, -NR’-

A



[err] wher ei n: each R err] is selected from

t he group consisting of H -OH -ORerr], -R -N(Rerr])(Rerr]),
-N(Rlerr])-C(O-R2 -Rer]-CH, - 10 CN, -COR[err], -C(O -NRerr])
(Rferr]), halo and - CF3. 32. The corrpound accordi ng to claim
29, wherein sai d conmpound has the strucltl.gére of formula VI':

- 194 - 4 :

C(0)-R!, -CN, -N(R?) (R?}), =-NO,, -C(O)N(D)(D) and
. ~C(O)N{R)D; o
each R® is independently selected from the group
consisting of E and C.-C, alkyl:; |
S each R is independently selected from the group
cbnsisting of aryl, carbocycle and heterocycle, wherein
said carbocycle or heterocycle may be optionally
substituted with one or more groups, the same or
different, szlscted from the group consisting of oxo, -
10 orY, -R), -N(R%)(R®), =N(R®)-C(O)=-R’, -R'-OH, -CN, -CQ,R’,
~C(0) -N(R*} (R%), hale and -CF,; '
each R'® is independently selected from the group
consisting of divalent C,;-C; alkyl; ' '
each n is independently 1 cr 2;
135 ‘m is an integer selected from 1, 2 and 3;
p is an intéger selected from O and 1:
each G and G' is independently selected from the
gzoup consisting of H, and 0; and
each X and X' is independently selected from the
20 group consisting of hydrogen; -OH; -NH,; -SE: D: halogen
and, if X and X' are taken together, oxygen.

2. The compound according to c¢laim 1, wherein E' is
selected from the group consisting of ~Het and -R2-Het.

3. The cempound according to claim 1 or 2 having
25 - the structure of formula IV: .

* c L M $ *



S-E 33. The compound according to claim 32, wherein
sai d conpound has the structure of formula LVII":

[.err] wherein: 5 each R[err] is selected fromthe group
consi sting of H -OH -ORerr], Rerr] -N(R[err])(R[err])
-N(Rerr])-C(O-Rerr], -Rerr]-0OH, - s-Cderr]Rerr], -C(0O-NR2)
(Rlerr]), halo and -CF[err]. "32.° The conpound accordl ng to
claim29, wherein 23, A compound of formula II:

X X X

whefe;n:

- each Z is selacted from the group con szs:iﬁg of -
N(D)SO,E: =N(E)A; =N(D}A; -N(H)E8; -N(H)C(OQ)N(D) (E); =N(H)-~
Hez; —Het and -N(D)-Het;

(€1}

each A is independently s=slected from the group
consisting cf H; Het; -R'-Het; -R'-C.-C, alkyl, which may
pe cptionally substituted with one or more groups, the
same or different, selected from the gzoup ccgsistiqg
10 of hydrexy, C,-C, alkoxry, Het, =-O-He%, -NR?*-CO-N(R?) (R?*}, -
NR*-CO-CR? and -CO-N(R?) (R?); and -R'-C,-C, alkenyl, whick
may be cptionally substituted with one or more groups,
the same or different, selected from the gzoup
consisting of hydroxy, C,-C, alkoxy, Het, -O-Fet, =-NR-
15 CO-N(R?) (R?) and -CO-N(R?) (R?)
each Eet is independently selected from the group
consisting of C,;-C, cycléélkyl; Cs-C, cycloalkenyl; Cs~C.,
aryl; phenyl fused hetefocycle; and heterocycle;
wherein any member of said Het may be optionally
20 substituted with one or more substituents, the same or
different, selected from the group consisting of oxo, -
OR?, -R?, -N(R?) (R}), -NHOH, -R*-OH, -CN, -CO,;®', -C(Q)-
N(R?) (R*), .-S(0),-N(R?!) (R?*), -N{R?)-C(0)=-R?, =C(QO)-R? -~
$(0),~R}, -OCF;, =S(0),~D, -N(R?)-§(0Q),(R?), hale, -CF,, -
25 NO,, -R%, -0O-Rf, -C(O)N(D)(D) and -C({O)N(K)D;

| RER O AR



sai d conpound has the structure of fornmula VII":

[err]

The conpound according to claim 34, mhereln'

structure of formula LXII":

[
Q

=
w

20

30

- 195 - 35.
sai d conmpound has the

- 187 -

each D is independently selected from the gzoup

consisting of RS;
optionally substituted with
same or different, selected
R}, -0-R% =-5-R® and R%; C,-C,
optionally substituted with
same or different, selected

of C;-Cs cyclealkyl, -OR?,

~N(R?) (R*) ; C,=Cg alkyl,

which may be

one or more groups, the
from C;-C¢ cycloalkyl, -ORZ, -

alkenyl, which may be
one or more groups, the

from the group consisting

“RJ, -0-Rf and Ra; C;"’Cs
cycloalkyl, which may be optionally substi

tutad with or

fused with R%; and C,-C, cycloalkenyl, which mav be

optionally substituted with

or fused with RS;

"each E and E’ is selected from the group consisting

of Het: -0O—-Eet; Het-Het;

-0-R?;

-NR¥R?}; C,~C, alkyl, which

may be optionally substituted with one or mcre groups,

the same or differant,

ersisting of R' and Het:; and C,-C; alkenyl,
optionally substituted with

same - or different,
of R' and Eet;

each R' is independently selecte
-8(0Q) 27

consisting of ~C(0Q)-~

selected

£rem the group
wnich may be -
one cor more groups, the

selected from the group consisting

d from

-C(0) -

the grcup

-C(0) -0=-C(Q}-, -

0-5(0),, -NR?*-~§(0),-, -NR'~C(0)- and -NR?*-C(O)-C(O)-:

each R! is independently selected from th

e group

consisting of H, R®, and C,-C, alkyl optionally

substituted with RS;

each R! is independently selected from the group
consisting of H, Het, C,-Cq alkyl and C,-C; alkenyl

wherein any member of said R?,
optionally substituted with one or more subst

except H, may be
ituents,

the same or different, selected from the group

consisting of -OR?,
CN, -SR?, -CO,R?,

-C (0) -NH=R?,
NR?-C (0) -R?;

-S(0),~N(R?) (R?), Het, -

each R' is independently selected from the group

consisting of -OR?,

-C{0)-NHR?,

-5(0),~NHR?, halo, -NR?*-

R )RR R



5 wherein: ' each Rlerr] is selected fromthe group

consi sting of Herr] -OH -ORerr], -Rerr] -NRerr]) (Rerr]),
-N(Rerr])-C(O-Rerr], -R-0H, - CN, -CO2R[err], - -C(O-NRerr])
(Rferr]), halo and -CF3. 36. The conmpound according to claim
29 having the 10 structure of formula LXIII"

[err] wher ei n: eacﬁﬁ Rlerr] is selected fromthe
group consi sting ¢ (o), Hcy,OH m@RLaem-no;R[mromem errd) (Rlerr]),
-N(Rerr])-C(O)- RLS@(H)&G” - CN- -CJerr]Rerr], -C(O - N(R2)
(Rlerr]), halo and" ‘T3

each R® is lndapandently selected from the group
consisting of H and C,-C; alkyl:

- each R® is indspendently selected from the group
consisting of aryl, carbocycle and heterocycle, wherein
salid carbocycle or heterocycle may be optionally
substituted with one or more groups, the same or
different, selected from the group consisting of oxo, -

10 OR%, -R%, -N(R%)(R?), -N(R%)-C(O)-R®, -R*S-OH, -CN, -CO;R‘,
-C(0) -N(R?) (R%), halo and -CF,;

each R is independently selescted from the group
consisting of divalent C,~C, alkyl; '
P is an integer selected from 0 and 1;

15 each X and X' is independently s=lected from the
group consisting of hydrogen; =-OH; ~-NE,; -SH; D; halcgen
and, if X and X' are taken together, oxygen; and

each Y is independently selected from the group
consisting of hvdrogen and D.

20 24. The ccmpound according to claim 23, whexein X
and X' on the carbon adjacent to the cazkon bearlng z

on the backbone, taken together, are oxygen.

25. The compound accofding to claim 23 having the
structure of formula VIII:

0 x

~S0.-F

X
)
XEF R v

( VIII )

25. 26. The compound according to claim 25 wherein:

* C L M S *



- 196 - 37. The conpound according to clai m29 having the

structure of formula LXIV : [err]

wher ei n: . : each R err] is selected fromthe group consisting
50of H -OH -ORerr], -R -NRerr]) (Rerr]) , -N(Rerr])-C(O-Rerr],
-R2-OH, - CN, -COQ[err],--C(O)-N(R[err]g) Rlerr]), halo and -CF[err].
38. A conpound of formula II": - 190 -

29. A compound of formula I':

whefein:
' each D and D' is. independently selected from
5 ;the'g:oup consisting of Ar: C;—C, alkyl, which ma} be
" optionally substituted with one cr more groups selected
from C,-C; cycloalkyl, -OR?!, -R}, -O-Ar and Ar; C,-C,
alkenyl, which may be opticnally substituted with one
or more groups selected from the group consisting of
10 C;-C¢ cycloalkyl, -OR?!, -R’, -0-Ar and Ar; C,-C,
cycloalkyl, which may be cptionally substituted with or
fused with Ar; and C.~Cs cyclcalkenyl, which may be
cptionally substituted with or fused with Ar; where D’
may nct be unéubstituted methyl, unsubstituted ethvl,
unsubstituted phenyl, or phenyl substituted with chloro,
acetamido, carbamoylmethyl or allyloxy:

[
n

each Ar is independently selected f£rom the
group censisting of phenyl; 3-6 membered carbocyclic
ring and 5-10 membered heterocyclic ring containing one
20 cr more hetercatoms selected from the group coﬁs;sting
of O, N, S, S(0), and N(é?), wherein said carbocyclic or
heterocyclic ring may be saturated or umnsaturated and
opticnally substituted with one or more groups selected
from the group consisting of oxo, -OR?, -R?, -N(R?) (R?),
25 -N(R*)-C(Q)-R!, -R!-OH, -CN, -CO,R!, -C(0)-N(R?) (R?), halo
and -C¥,; )
each R? is independently selected from the
group consisting of H aﬁd C,~C, alkyl opticnally
substituted with phenyl, 3-6 membered cérbocyclic ring

AT



wher ei n: each E is independently selected fromthe 10 group
consisting of Het; O-Het; Het-Het; -ORerr]; -NRerr]Rerr]; Cerr]-
al kyl, which may be optionally substituted with one or nore groups

sel ected fromthe group consisting of Rlerr] and Het; C2-(err]

al kenyl, which may be optionally subs '@Jt ed with one or nore - groups
sel ected fromthe 15 group consisting of %2% r] and Het Clerr]-C6

saturat ed norgggygu@: FAIRQCYCL £ e,ygyﬁh be, ﬂ.g.{ticgq gﬁ;%%f used,

- 197 - and whi ¢ ti ona e subs ute one or nor e
groups sel ected %M PﬁE“"g‘%lacﬁ?g‘ ScHRSTS %C'ngrﬁ‘l“ ﬁ[%r%‘]"“&nﬂ“s’ sti&e: <€l err]- 6
unsat urated carbagydl,es avwd GHOrpy «yeiredtnatdid carbbeyslinstart uted with one or
nore groups selected from 5 the group consisting of R err] and Het;

Cerr]-Cerr] saturated bi cyclic carbocycle, which may be optionally
substituted with one or nore groups selected fromthe group consi sting
of Rlerr] and Het; each Rerr] is independently sel ected

fromthe 10 group consisting of -ORlerr], -C(O-NHRerr], -S(O2-NHR[ err],
- hal o,



'-NR[e”]-C(O)-R[er.r], -CN, -C(ON(D) (D and -C(ONH D

each n-is independently 1 or 2; . p is an integer selected

fromO and 1; - each Y is independently selected fromthe 15
group consi sting of hydrogen and D each D is independently
sel ected fromthe group consi sting of é&;;C[err]-C al kyl , which may be
optional Iy substituted with one or nore groups sel ected fromthe group

~consisting of C3-@&= Gysém:.leya..gqayewe] sati &dd orZlnsaAlraandndr; C2-C4
al kenyl, which ma tbe 0 %ﬁ % hg _2 tituted with one or groups
sel ected fromth ﬁf §EFetihg BB BPEFoSFRYAS se@ﬁé
-Rerr], -OA ro&naﬂﬂrqrm cprs k§tingc baPRy INH,whEh Crra?'q lsd kgpt i onal |y
substituted withQrcfuseex thrglégenaé}qi qsg,rr] C6 25 cycl oal kenyl , which
may be opti on(ajg y subst i t ut eq_L % in d ntel ET = the
each Ar is independently se?ectedlﬁrdﬁkPﬁé S YrGus© 58n5|s Tt ng®of phenyl ;
3-6 nenbered carbﬁ@yélF%nS‘SthEngfa#KiH?tlocnéhbekkxi h&setodyEentlri ng
cont ai ni ng one 3@,-¢f cyelealiglienaat o, sa}&@hedeﬁfpmMegﬁowy consi sting
of O N, S, S(O)an%nggR[% i %; gr}%rzeJ Ny sai d %ar bogi/cl '1C1

het erocyclic ring may Gr at'e unsat Frat8d B pt lonal ly
substituted with OREOELRE &igRobPpe e MeEeegubstiTueskst el et Rsh f88Rsi sti ng

of ox0, -OR2,16 Rkhe NeBLprddnsiscB2hg of -0R?, -C(0)-NH-R!, -5(0),~-
- 198 - N(R?) (R?), Het, -CN, -SR!, -CO,R? and NR*-C(0)-R!;
| each Het is independently selected from the
grougp consisting of C,~C. cycloalkyl: C.,-C, cycloalkenyl;
Cs-Cyy 2ryl; and 5-10 membersd saturated or unsaturated
15 heterocycle, containing one ¢r more hetercatoms
selected from the group consisting of N, N(R¥}), O, S and
$(0),, wherein said heterocycle may optionally be
benzofused; whersin said heterccycle may ke bicyclic or
monocyclic; and wherein any member of said Eet may be
20 opticnally substituted with one or mozs substituents
selected from the group consisting of oxo, -OR}, -R?, -
- N{R?) (R*), -R}*-OH, =-CN, -CO,R?, ~-C(O)-N(R?) (R!), -S(0),~
N(R?) (R?), -N(R?)-C(O}~R!, -C(0)-R}, -S(0),~R}, -OCF,, -
S (0),~Ar, methylenedicxy, -N(R?))=-5(0),(R?), halo, -C¥;, -
25 NOZ,_Ar, -0-Ar, -C(O)~-N(D) (D), -C(Q)-N(H)D, and -S(Q),-
D; _
each E is independently selected from the
gzoup consisting of Het:; O-Eet; Het-Het; -0~R%; -NR'R}; C,-
Cs a;kyl, wnich may be optionally substituted with
30 one or more groups selected from the group consisting
of R*' and Het; C,-C¢ alkenyl, which may be optionally
substituted with one or more groups selected from the
group consisting of R*' and Het; C,-C, saturated
monocyclic carbocycle, which be optionally benzofused,
35 and which may optionall? be substituted with ocne cr

g o



-N(R2)-C(O-Rerr], -Rerr]-OH -CN, -C2R2, -C(O-NRerr])(Rerr]), halo
and - CF3; each Rerr] is independently selected fromthe
group consisting of Hand Clerr]-C4 alkyl optionally 5 substituted with
phenyl, 3-6 nenbered carbocyclic ring and 5-10 nenmbered heterocyclic
ring containing one or nore heter oator&sgzsel ected fromthe group

consi sting of O N S and S(O n, wherei'n said carbocyclic or

heL e{ otcytcl Idc rltancmygbsuﬁatgul%eédOEraﬁn&taiteugaa@sl @auisﬂs(elnepé# apabhy t
supstituted w r oups sel ec rou COI’ISI S |ng
of OH NH2, ON, &% er' &D w&%ura ed Ejlél?crﬁydemwa’r%f‘;?y ﬁgl‘:oag Bhd cF3;
each R[err] i s irkkepardbhtitedelisbt ene fommorikegzourgrsmigetedsisii ng of H,
Het, Clerr]-C6 al&ﬂd gr@abc&rﬁgﬂé@mﬂb od ¢ Q&aci@ar]c,caclﬁadd%l kegnd

Ik d t
Clert ) CLorr] EYSLanenL L0 iy g BEOSLRL3tyd, FEErT) cxcent

from the gr o@%ﬁé’r%ﬁi i @& cieRpermdre geeaps NieIRated] from(TYs-

N( Rlerr]) (R er r]arhodﬂekonsﬂ\tlvrgsa[fgkf land- @@laR[ er 8] f and NR[ err]-C(O-Rerr];
each Het is endent |y, sel ected from oup

con5| sting of C3-C7 cycl oaleﬁn?eigcf‘erﬁé ey %Z\I i Ped %m%t%eerr] aryl ;

and 5-10 rrenberedg%oa’tnufiafleﬁs*drnguﬁ§at9?fat e@ (O) -NHRS; er%t@’er@meoh@ £ni ng one

or nore heterpat orsR2- c(o)S-eizgc-t@q -nqeet (@) gr-aun, cqmm)sqt(mgnpfaﬂm NR[ err]),
O S and 25 S(O) (yg\/q,q gn said heterocycle may optionally be
d

benzof used; wherein eterocycle may be bicyclic or nonocyclic; and
wher ei n any nenber of sai dePelR weds adepengsntlohdl Py dubstituted with one
or nore substituents sel est el fivefethge DéotEd @@BAI 5f i NG 30X0,
-OR[err], -Rerr], - %%grﬂ)ﬁer% ﬂf %—1 -CJerr]R2,
Q0 -NR (Rgerrl) -S(o RerT])T Fierr ) -9
-Rlerr], - Rlerr], -SS&FA-H 59 mermd°nt‘ se

met hyl enedl oxy, Nd?{percb}ah&i}))gZ(oEZ)z, é"tail Q. NO2 Ar -0 Ar,

-QO-ND (D, -AONH D’eaggdx é( )x” Qs indepenc.ently selected from

the group consisting of hydzogen:; -OE; ~NH,; -SH:; D:
" halogen and, if X and X' are taken together, oxygen;

20 Z is selected from the group consisting of
-N(D)SO,E; -N(D)SO,Het: -N(K)A:; -N(D)A; -N(H)E;
~-N(E)C(Q)N(D) (E) » -N{(H)-Het; -Het and -N(D)-Het; where 2
may not be phthalimidyl:

' each A is independently selected from the

25 group consisting of H; Het; =-R*-Het; -R}*-C,-C¢ alkyl, ~
which may be optionally 'sui:sti_tuted with one or more
groups selected from the group consisting of hydroxy,
C.-C. alkoxy, Het, -O-Het, -NR?*-CO-N(R?) (R?) and -CO-
N(R?) (R?); and -R!'-C,-C, alkenyl, which may be optionally

30. substituted with one or more groups selected from the
group consisting of hydroxy, C;-C, alkoxy, Het, -O-Het,
~-NR?-CO-N(R?) (R?}) and -CO-N{R?) (R?); and

each R* is independently selected from the
group consisting of -C(0O}=-, -S(Q},-, -C(Q)-C(0)-, -O-

* [ L M S *



each Z is independently selected fromthe 35 group consisting of.

-N(D) SO2E; - N(D) SQ2Het ; - N(H)A; ' _ -
199 - -N(D A -N(H.E; -N(H C(O N(D (E) -N(H) - Het; -Het and

-N(D) - Het; : each A is independently selected fromthe
group consisting of H Het; -Rerr]-Het; -R.arr]-Cerr]-Cerr] alkyl, 5
whi ch may be optionally substituted with one or nore groups sel ected
fromthe group copspist,i re-efohydrexdLs (o) ,-, Chﬁud (oykekhd atdeoxyg) Het and
-0-Het, -NRerr]- I\_I(R[err]) Rlerr]) and - N(Ry (Rlerr]); and
R[err] C2-Cerr] kenyl whi ch may be optlonally substituted with
one or nore groups sel ect ed fromthe 10 group consisting of hydroxy,
Cerr]-C4 al koxy, Het, -O Het, -NR[err]-CONRerr]) (Rerr]) and
-CONRerr]) (Rerr]); each R err] is independently
selected fromthe group consisting of -C(O-, -$0O2-, -CCO-C(O-, -o0-
C(O -, -O0S (02, -NRerr]-S(0O2-, -NRerr]-C(O - and -NRerr]-C(O) -
15 C¢O-; and each X and X is independently selected from
the group consisting of hydrogen; -CH, -NHerr]; -SH, D and, if X and
X are taken together, oxygen. 39. The conpound according to
claim 38 having the : :

UL
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'sul&onylating agent to give an alkyl or acyl sulfonamide.

72. A method for inhibiting aspartyl protease
activicy comprising the step of contacting an aspartyl
protease with the compound cf formula T or I’;

S wherein:
each z is selected frem the group consisting of -
N(D})SO,E; -N(H)A; -N(D)A; -N(E)E; -N(E)C(O)N(D) (E): =
N(X)-Het; -Het and -N(D)-Het;
each D and D' is independently selected from the
10 gzoup consisting of R%; -N(R?) (R?}: C,-Cg alkyl, which
may be optionally substituted with one or more groups,
the same or different, selected from C;-C; cyclcalkyl, -
OR?, -R!, -0-R% ~S-R® and RY, C,-C, alkenyl, which may be
optionally substituted with one or more groups, the
15 same or different, selected from the group consisting
of C,-C; cycloalkyl, -OR!, -R!, -O-R® and R®; C,-C,
cvcloalkyl, which may be ioptionally substituted with or
fused with R®; and C,-C, cycloalkenyl,' which may ke
optionally substituted with or fused with RS; and
20 ‘A, Het, E and E/, R}, &, &, R, &%, R, RY, n, m,

P, G and G’, and X and X’ are as defined in claim 1;
formula I':

7o
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ferr] wher ei n: | each Rlerr] is selected fromthe group

consi sting of H -OH -ORerr], -Rerr] -NR2) (Rerr]),
-N(R[err])-C(O-Rerr], -R-OH, - CN, -CJerr]Rerr], -C(0)
-N(R[err]) (Rerr]), halo and -CF3. 5 .41. The conpound
according to claim39 having the strugggre of formula LIX :

wher ei n: _ each Rerr] is selected fromthe group consisting

of H -OH, -OR -Rerr], -N(Rerr]) (Rerr]), -N(Rerr]) -C(O -Rerr],

-Rlerr]-OH, 10 CN, -Cerr]Rerr], -C(O-NRerr) (Rerr]), halo and - CF3.

42. A pharmaceuti cal corrposi tion conprising a pharmaceutical ly

effective amount YPReE 2<bnpound according to claiml1, 23, 29 or 38 and a
each D and D' is independently sslected from

the group consisting of Ar; C,-C, alkyl, which may ke

S5 -opticnally substitUted with one 6: more groups salected
rom C,-C; cycloalkyl, -OR?, -R}, -O-Ar and Ar; C,-C,
alkenyl, which may be optionally substituted with one
or more groups selected from the group consisting of

~ Cy-C4 cycloalkyl, -OR!, -R}, -O-Ar and Ar; C,-C,

10 cYcléalgyl, which may be optionally substituted with or .
fused with Ar; and C4-C, cycloalkenyl, which may be
optionally substituted with or fused with Ax;

Z is selected from the group consisting of
=N (D)sSQ,5; -N(D)SQO,Het: -N(H)A:; -N(D)A: =-N(H)E:
15 -N(E)C(O)N(D) (E); -N(H)-Het; -Het and -N(D)-Het; and
Ar, A, Het, E, R*, R}, R}, R', n, m, p, G and
G’, and X and X’ aze as defined in claim 29.

73. A method for reversibly binding zan
aspartyl protease comprising the step of contacting the
20 aspartyl protease with the compound according to formula

IoxI':
D xx I
’ N
z% ~50p-E
G G
(I)
wherein:

each Z is selected from the group consisting of -
N(D}SO,E; -N(H)A; -N(D)A; ~N(E)E; -N(H)C(O)N(D)(E): -
25 N(E)-Eet; <Het and -N(D)-Het;
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pharmaceutically acceptable carrier, adjuvant or 15 vehicle.

- 201 - 43. The pharmaceutical conposition according to

claim 42, wherein said pharmaceutical conposition is orally

adm ni strabl e. 44. The pharmaceutical conposition according to
5 claim42, further conprising one or morejadditional agents sel ected
fromthe group consisting of other anfr-viral agents and

i unostinulators.  each D and45’ e RRYEABSEULY GalLecOBROSEdr %eaccordl ng
to claim44, rein sai ot her_.ant g{ aggnt or nta\ are
pr ot ease |nh|b|tdfgu%rc?rsﬁgFéﬁ’t?hﬁECrf%&gg ) }?gf 46.
The phar maceut i caBycoapRsiicrehl acrorsilsgted with @h&|n¥45? swsEosPs - sai d
protease inhibit@heOkame od BAkBELOLS, Fetobldh PrRease, BhEDIL 008,
5 OR?} =R} -0-R% -s5-R°® and R®; C,-C, alkenyl, which may be.
optionally substituted with one or more grcups, the
same or different, selected from the group consisting
of C;-C; cycloalkyl, -OR?, -R?, =-0-R® and R%: C;-C.
cycloalkyl, which may be opticnally substituted with or
10 fused with R%; and C4-C¢ cycloalkenyl, which may te
optionally substituted with or fused with Rf; and
A, Het, £ and E’, R}, .R?, R', R%, R®, R, R', n, m,
p, G and G’, and X and X’ aze as defined in claim 1:

formula I':

* %o
]

15 vG‘
wherein:
each D and D' is independently selected from
the group consisting of Ar: C,-C; alkyl, which may ke
opticnally substituted with one or more groups selected
20 from C,-C; cycloalkyl, -0OR?, -R!, -0O-Ar and Ax; C,~C,
alkenyl, which may be optionally substituted with one
or more §roups selected from the group consisting of
C;~C¢ cycloalkyl, -OR?, -R’, -O-Ar and Ax; C;-Cs
cycloalkyl, which may be opticnally substituted with or
25 fused with Ar; and C,-C, cycloalkenyl, which may bs
optionally substituted with or fused with Ar;
Z is selected from the group consisting of
-N(D)SQ,E; -N(D)SO,Het:; -N(K)A; -N(D)A; -N(H)E;
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15 47. The pharmaceuti cal conposition according to cl aim 46,
wherein said H 'V protease inhibitor or i nhibitors are selected fromthe
group consisting of saqui navir (Ro 31-8959), L-735,524, ABT 538
(A80538), AG 1341, XM 412, XM 450 and BM5 186318. 20 48. The
phar maceutical conposition according to ,,, claima45, wherein said reverse
transcri ptase inhibitor or inhibitor§ are nucl eosi de anal ogs.

49. The phar macelyixsakorermashti o@(;gc.q.gncgll ng,4 Qind _Nc(:bp;_.fetd,8an\ahere| n said

nucl eosi de anal og or analo s ar sel gct fromt he grou onsi,sting of
zi dovudi ne (AZT), di de yd? ?8Ine (dHC)E’dFdaH6§|ﬁé &R)% &Fdvudi ne
(d4T), 3TC, 935183, 202892UBE #Nda5@4a@tefined in claim 29,
- 202 - saiddBomdAe PR ARCEIN L 1GRK 1 GOBPAR] tlo0B 6L HaR@ikO :
cl aim45, wherein said reverse transcriptase |nh|b|tor or |nh|b|tors
are non-nucl eosi de anal ogs. - '
5 74. A method for preventing HIV infection in a

mammal comprising the step of ad.ministoring to said

mammal 2 pharmaceutically effective amount of a

pharmaceutical corposition comprising a pharmaceutically

effective amount of a compound accordlng to
‘10 forumla I or I’:

D x x

v
N
z)"p\r‘yﬁr ~S0,-F

G (¢4

(I)
whezrein:
each Z is selected from the group consisting of -
N(D)SO,E; . -N(H)A; -N(D)A; -N(E)E; -N(Z)C(Q)N(D) (E): =
N{E)-Het; -Het and -N(D)-Het;

'—.‘
o

each D and D' is independently selected from the
group consisting of R¥; ~N(R?®) (R?): C,-Cg alkyl, which
may be optionally substituted with one or mexe gzoups,
the same or different, selected from C;-C¢ cycloalkyl, -
OR?, -R¥, -0-R® -S-Rf and Rf: C,-C, alkenyl, which may be |
20 optiocnally substituted with one or more groups, the

same or different, selected from the group consisting

of C,;-C¢ cycloalkyl, -OR?!, -R’, -0-R' and R®; C;-Cs

cycloalkyl, which may be.optionally substituted with or

fused with R®; and Cs-C cycloﬁlkgnyl, which may be
25 opticnally substituted with or fused with R®; and

A, Het, E and E’, RY, R?, R}, RY, R R%, R®, m, m,
P, G and G’, and X and X’ are as defined in claim 1:
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51. The pharnmaceutical conposition according to 5 claimb50, wherein said

non- nucl eosi de reverse transcriptase inhibitor or inhibitors are

del avi rdi ne (WU90) or- nevirapi ne. 52. The pharnaceuti.ca
conposition according to claim44, wherein said i munostinulator is
tuscarasol . 10 53. A nmethod for |nh|b|t|ng aspartyl protease
activity conprising the step of contactlna an~ aspartyl protease with

t he conmpound accordi ng Lﬁ%ﬁdf¥Jﬂ' , 23, 29 or 38. 54. A

met hod for reversibly‘Bln ng an aspartyl 15 protease conprising the step
of contacting the aspartyl protease with the compound according to
claim1, 23, 29 or 38, said conpound being coval ent s BiREHids B&n Repifbd d

mat ri x. 55. A nethod for preventing H'V infect
manmal conprising the step of adm nisterixn tp aid n'm ru II|
pharmaceutical ly effective anount of ceutica
according to either claim42 or 56. A nethod for
preventing HV infection.in a 25 manmal omﬁ}léﬁng the step of
adm nistering to said manmal a pharnmaceltical |y effective anount of a
pharmaceuti cal conposition according to cl ai m 44;

wherein:

each D and D' is independently selected from
S the group consisting of Ar; C,-C, alkyl, which may be
cptionally substituted with cne or more groups selected
from C,-C, cyclcalkyl, =-OR?, -R!, -0-Ar and Ar; C,~C,
alkenyl, which may be optionally substituted with one
or more groups selectad from the group consisting cf
C,-C4 cycloalkyl, -OR?}, -R!, -G-Ar and Ax; C;-C;
cycloalkyl, which may be optionally substituted with or

-
O

“used with Ar; and Cs—Cs cycloalkenyl, which may be
optionally substituted with or fused with Ar;
Z is selected from the grcup comnsisting of
13 ~N(D)_SOZE; -N(D)sQ,Het; -N(H)A; -N(D)A:; -N(E)E;
~N(¥)C(O)N(D) (E); -N(KE)-Eet; -Het and -N(D)-Eet; and
Ar, A, Het, E, RY, R%* R} RY, n, m, p, G and
.G" and X and X’ are as defined in claim 29;
. and a pharmace-tlcally acceptable carrier, adjuvant or
20 vehicle. '

75. The method according to claim 74, wherein
said pharmaceutical composition is orally administrable.

76. The method according to claim 74, wherein
~ said pharmaceutical composition further comprises one or
25 more additional agents selected from the group consisting

of other anti-viral agents and immunostimulators.

L



- 203 - 57. A nethod for treating HV infection in a manmal
conprising the step of admnistering to said mammal a pharmaceutically
effective anmount of a pharmaceutical composition according to either
claim42 5 or 43. 58. A nethod for treating HV infection in a
manmal conprising the step of adm nistecLipggto said manmal a

phar maceutically effective anount of a phar maceuti cal conposition
acecording to claima44. - 0. A mefBod fHretmethbuy dC0oLdFagtiam dnt her claim

55 or 57, fupbhel) cmpkistag dhe s%Lspopfac&,Qchﬂuc} ¥cOkaid
sequential ly adm ni st er | n§ to t __c&;ma gge qr, nore dd| tional agents
sel ected from t hBaFrSLF POREPEETHY Y eIR% %aAPPERY (°H 2agent s and

i nmunost i mul at orgharma_l_cseutlcal WPosineonetmzae@grdlwgam~sua;m5&r

wher ei n Sl de@Eb@fi AN lakolht &£ ABhpLEnRIRIYE4BRE Y Ot €ase
I nhi bitors or reyerse trlanscELpt ase i nh| bitors.

D x x D

|
N

G (¢4

{I)
wherein: .
each Z is selected from the group consisting of -
N(D)SOE:; ~-N{(H)A:; -N(D}A:; -N(H)E: -N(H)C(O)N(D) (E); =~
10 N(H)-Eet:; -Hat and -N(D)-Het;
each D and D' is independently selected from the
"grecup consisting of R%; =-N(R?) (R?); C,-Cg alkyl, which
rmay be optionally substituted with cne or mora groups,
the same or different, selected from C,-C, cycloalkyl, -
OR?, -R?), -0-R% -S-R® and R%; C,-C, alkenyl, which may be
cptionally substituted with-one or more groups, the

}-1
n

same or different, selected from the group consisting
of C;-C¢ cycloalkyl, -OR?, -R}, ~-O-R® and R®; C,-Cq
cycloalkyl, which may be optionally substituted with or
20 fused with R%; and C;-C; cycloalkenyl, which may be
cptionally substituted with or fused with R®; and
A, Het, E and E‘, RY, R?, R} R‘, R} RY, X", n, m,
P, G and G, and X and X’ are as defined in claim 1;

formula I':

If
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61. The method according to claim®60, wherein sai d protease inhibitor

or inhibitors are H'V protease 20 inhibitors. 62. The net hod
according to claim61l, wherein said H V protease inhibitor or

i nhi bitors are sel ected fromthe group consisting of saquinavir (Ro
31-8959), L- 735, 524, ABT 538 (A80538 G.1341, XM g 2 and
BVS 186%18. ~ 63. The neghod ac%%%ging to claim pect ﬁggpka“d
said reverse transcriptase inhibitor or inhibitors are ﬂm”J (ﬂﬂlﬁlm"lr
anal ogs. - 204 - he
met hod according to claim®63, wherein sai d nucl eosi de anal-og or anal ogs
are selected fromthe group consisting of zidovudi ne (AZT),

di deoxycyti di ne wheréidC), didanosine (ddl), stavudine (d4T), 3TC, 935U83,
5 1592U89 and 524V@1. each D and D' is independently selected from

the group consisting of Ar; C,-C¢ alkyl, which may be

S5 optionally substituted with ons or more groups selected

from C,-C; cycloalkyl, -OR?}, -R’, -0~Ar and Ar; C,-C,

alkenyl, which may be optionally substituted with one

Or more groups selected from the group consisting of

C,-Cs cycloalkyl, -OR?, -R}, -O-Ar and Ar: C,-C,

10 cycleoalkyl, which may be optionally substi:ﬁted Qith of
fused with Ar; and C,~C¢ cycloalkenyl, which may be
cpticnally substituted with or fused with Ax;

Z is selected from the group consisting of
-N(D)SQ,E: -N(D)SO,Het:; -N(X)A; -N{(D}A:; -N(H)E:
1S -N(E)C(O}N(D) (E); -N(H)-Het; -Eat and -N(D)-Het; and
Ar, A, Het, £, R}, %, R}, &', n, m, p, G and
G’, and X and X’ are as defined in claim 29;
and a pharmaceutically acceptable carrier, adjuvant or
vehicle. '

20 78. The method according to claim 77, wherein said

pharmaceutical composition is orally administrable,

79. The method according to claim 77, wherein said
pharmaceutical compositioh'further comprises one or more
addidtional agents selected from the group consisting of

25 other anti-viral agents and immunostimulators.

80. The method according to claim 74, 75, 77 or
78, further éomprising the step of concurrently or
sequentially administering to the mammal one or more
additional agents selected from the group consisting of
30 other anti-viral agents and immunostimulators.

* C L M S *



65. The method according to claim60, wherein sai d reverse

transcriptase inhibitor or inhibitors are .non- nucl eosi de anal ogs.

66. The nmethod according to claim65, wherein 10 said non-nucl eosi de
reverse transcriptase inhibitor or inhibitors are del avirdine (U90) or -
nevi r api ne. 67. The nethod accoyyding to clai m59, wherein

sai d i mmunostinmulator is tuscarasol. 68. The use of a conpound
according to any one @fl.15Tk¢ aiethod- ddcémtinghesnansfaatoyr enefen medi canent
for prevent i ngsi\d B%hekrgﬁ¥¥Jv@9a*naébdua%qag ngs are rob_g The use of a
conpound accordi nlgn}l% \f'{ one of Talnms 1- 3T u% acture of a
nmedi canent for 5P Ad R/lﬂ“é’fr?nf%%”t’is&? Pﬁaaenm%?ktorszo 70.
The use according to claim®68 or 69 wherein said viral infectionis HYV
i nf ecti on. sl EndIRnass hoto REQUNELNG) 21k FTROURGLEGEOT di NG

to claim1, 23; 29 i reacting an

anine with ei t%ersaldggrfgﬁﬁ%ﬁnhéklg%r a‘?%ﬁl"&gpﬁbc’%? aa‘@yﬁéYl Pl’g'f’ftﬁféﬁt to give

a sul fonam de or inhibijpge: and

83. The method according to claim 82, wherein
said HIV protease inhibitor or inhibitors are selected
from the group censisting of saquinavir (Ro 31-8959),

10 ©L-735,524, ABT 538 (AB0S538), AG 1341, XM 412, XM 450,
and BMS 186318.

84. The method according to claim 81, wherein
said reverse transcrlptase inhikitor or lnhlbltors are
nucleoside analogs.

15 85. The method according to claim 84, wherein
said nucleoside analog or analogs are selected from the
group consisting of zidovudine (AZT), didecoxycytidine
(ddC), didanosine (ddI), stavudine (d4T), 3TC, 935U83,
1532U89 and 524W91.

20 86. The method according to claim 81, wherein
said reverse transcriptase inhibitor or inhibitors are
non~-nucleoside analogs.

- 87. The method according to claim 86, wherein
said non-nucleoside reverse transcriptase inhibitor or
25 4inhibitors are delavirdine (U90) or nevirapine.

88. Thg method according to claim 80, wherein
said immunostimulator is tuscarasol.

This Sheet Has Been

WO

O RO



- 205 - 2)
al kyl ati ng,

reacting said sul fonam de or am de with an appropriate

or acyl

sul f onam de.
72.

or |';

o

15

acylating or sulfonylating agent to give an al kyl

A met hod for
step of contacting an aspartyl

206

i nhi biting aspartyl protease

89.

The use oI a compound of formula I

cr I':

X x D

't I
N
z"J‘%“)(hw’ ~50,-F

G @

{ 1)
wher.ein:
each 2 is selected from the group consisting of -
N(D)SO,E; =N(E)A; -N(D)A; -N(H)Z: (H)C(O)N(D) (2): -
N(H)~-Het:; -Het and -N(D)-
each D and D’

Eet;
is independently selected from the
group consisting of Rf; -N(R?) (R?): C,~Cg alkyl, which

may be optionally substituted with one or mors groups,
the same or different,
OR?, ~-R}), -0-R* =-5-3° and R%; C,-C, alkenyl, which may be
optionally substituted with one or more groups,
same or different,

of C;-C¢ cycloalkyl,

selected f£rom C;-Cs cycloalkyli, -

the
selected from. the grcoup consisting
~-OR!, =R’, -0-R® and R*; C,;~C,
cycloalkyl, which may be optionally substituted with or
fused with R%; and C;-C, cYcloalkenyl, which may be
optionally substituted with or fused with R%:
A, Het,

and

activity conprising the
proteaggswith the conpound of formula

P, G and G’,

formula I':

20

wherein:

E and E’, R, R?, R}, RY, R}, RY,
and ¥ and ¥’

1
R‘s, n, m,

are as defined in claim 1;

This Sheet Has Been Replaced
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group consi sting
N(D)(E); -
N(H)-Het; -Het and -N(D)-Het; each D and D is independently
selected fromthe 10 group consisting of R -N (Rerr])(Rerr]);
Cerr]-Cerr] alkyl, which may be optiz@gally substituted with one or
nor e groups, the sanme or different, selected from{err]-Cerr]

cycl oal kyl, - OR[err],eadq & phd Bb-I{ dndppeSidiwiy sedadted ok ;
derr]-Cerr] al @@ygmmc@asmm@cf AzOPE@nal] 1SUQ§.U£%£P th one or

nore groups, the 1 or defere t, Eel ected fromthe oup consi sting
of (Jerr]-Cerr]® cP%a {/|SUPSERFETE WithppRe (9T m°®§RP’é?‘ijs éﬁd“Rf%ﬁlr]
Clerr]-Cerr] fropct odl kwclowhkzh, rreQR be-®ipt rorrt lapdsabstC,t-aied wit h or

fused with R e rla1xand: C[.arlrch QE?VEJ oq;xcibea* kﬁ%stweuega TR%ERP8ne
optionally substituted wt err and A Het, E

0
and E, Rerr], Refrf: %upﬁﬁe#ﬁ%‘rer rﬁ@ ﬁegr?’]‘m ﬁ°n?ﬁs“mg 8% G and G,
and X and X are Q@sCde¥Fheal k. cHaRm TR', -O-Ax and Adiofmfsa |
[err] _ . cycloalkyl, which may be optionally substituted with or

fused with Ar; and C,~Cs cycloalkenyl, which may be
10 optionally substituted with or fused with Ar;

[Ierr] 5 wherein: each Z is selected fromthe
of - N(D)SOerr]E -N(HA -N(DA -NHE -N(HCO
[

_ Z is selected from the group consisting of
-N(D)$O,T; -N(D)SO;Het; -N(H)A; -N(D)A; -N(H)E;
-N(H)C(O)N(D) (E); -N(H)-Ket; -Het and -N(D)-Het; and

Ar, A, Het, E, R, R?, R}, ', n, m, p, G and
G’, and X and X’ are as defined in claim 29;

'—l
.wm

for the manufacture of a medicament for preventing viral
infection in a a mammal.

+ 80, ' The use of a compound of formula I or I':

D xx U
l This Sheet Has Been Replaced
G C4
(1)
wherein:
20 ~each Z is selected from the group consisting of -

N(D)SQ,E; -N(H)A; -N(D)A; -N(H)E; -N(X)C(O)N(D)(Z); -
N(H)-Het; -Het and -N(D)-Het:
each D and D' is independently selected from the
group consisting of R®; -N(R?) (R?); C,-Cg alkyl, which
25 may be optionally substituted with one or more groups,
the same or different, selected from C,;-C¢ cycloalkyl, -
OR!, -R', -0~-R* -S5-R% and:R%; C,-C, alkenyl, which may be

N O D



207 where in: . each D and D is independently selected
from ~the group-consisting of Ar; Cerr]-Clerr] alkyl, which may be 5
optionally substituted with one or nore groups sel ected from
Clerr]-Cerr] cycloalkyl, -OR[err], -Rerr], -OA and Ar; Cerr]-C,

al kenyl, which may be optionally substit_ugg? with one or nore groups
sel ected fromthe group consisting of err]-Cerr] cycloal kyl,

-ORlerr], -R, Nowﬁ@ub&ﬂdasﬂﬁen]oé@ ozC)hSL:QaJ_;iQ:}’dns wkheh may be

opti onal I y subst| ut ed ; and i '

cycl oal kenyl, whi®éf®n®y V}%lé‘rerenb tse&nC%Fd u%“étl’[uf*'e ‘ﬁf’ ) g":1[;'géed with

Ar: of C;-Zu%Y%}@IaééSV d ¥%m tfhe gPoRip 288n&Y sf:ﬂfg

i E; D) SSZ(EH) -N(D) S%@béitﬁt,, wﬁ&}l(;ﬁ):@ay peNoB: fonaNyHsEp s brutdd @H,);\hCOHE o) E (D)
- t: t 1

Rerr], R[erri_5|e 235 Ptm R 41@ &a rfdtvgfgaékengl U0 R BFe as defined

in claim29. Obtlcna‘ly SubSFBtu%qfré‘t-ﬁédWoﬁuﬁ@é/éﬁ%%‘b?‘y BRfidi ng an
aspartyl protease conpriséng d kadstep g3 rbnactangrihek®, r*°, n, m,

p, G and G', and X and X’ are as defined in claim 1;

formula I':

as Been Replaced

A T

10 | 1
wherein:
each D and D' is independently selscted from
the group consisting of Ar; C,-C¢ alkyl, which may ke
~tlonally substituted with one or more groups selectad
from C,-Cs cycloalkyl, -OR}, -R!, -O-Ar and Ar; C,-C,
lkenyl, which may be cptionally substituted with cne

}-
n

é

or more.groups selected from the group consisting of
C;~Cs cycloalkyl, =~OR?, =R}, -0-Ar and Ar; C,;-C;
cycloalkyl, which may be optionally substituted with ox
20 fused with Ar; and C,~C4 cycloalkenyl, which may be '
optionally substituted with or fused with Ar:
2 ls selected from the group consxstlrg of
N(D)SOQ,E: -N(D)SQ,Het; -N{(H)A; -N(D)A: -N(H)Z
-N(B)C(O)N(D) (E) ; -N(H)-Het; ~Het and -N(D)-Eet; and
25 : Axr, A, Het, E, RY, R}, ®*°, R', n, m, p, G and
G’, and X and X’ are as defined in claim 29;
for the manufacture of a medicament for treating viral
infectibn.in a a mammal.

* [ L M H ‘*



20'as:par'tyl protease with the conpound according to fornula— o ey T

[err] wher ei n: each Z is selected fromlt e group: = - ﬂ
consi sting of - N(D)SOerr]E -NHA -NDA; -N(H).; Nél? 8(@ ¥
(D) (E) ; - 25 N(H-Het; -Het and -N(D)- Het; {| Dete .24 A6 199 7 I
208 each Dand D is mdependent-l y sel ected frlem=t the- oo
consisting of Rlerr]; -N(Rlerr]) (Rlerr]); C-C6 alkyl, which ﬁé@lﬂé 5

optionally substituted with one or nore groups, the same or Fﬁﬁ%fﬁ
sel ected fromBprmula (JErr] cycloalkyl, 5 ORlerr], -Rerr], (RPY
-S-Rerr] and Rerr]; C-Cerr] alkenyl, which my be optlonally
substituted with one or nore groups, the , sane or different, selected
fromthe group consisting X XX X

z 3 N,soz—E'

v |
_XXFF Y

. ( I1I )
wherein:

each Z is selected from the group consisting
of -N(D)SO,E; -N(H)A; -N(D)A; -N{(H}E; -N(H)C(O)JN(D) (E);
-N(H)fHet; -Het and -N(D)-Het; where, in formula I, Z
may not be phthalimidyl;

each A is independently selected from the
group consisting of H; Het; -R'-Het; -R'-Cf{% alkyl,
which may be optionally substituted with one or more
groups selected from the group consisting of hydroxy,
C,-C, alkoxy, Het, -O-Het, -NR*-CO-N(R?) (R?), -NR!-CO-OR’
and -CO-N(R?) (R?!); and -R'-C,-C4 alkenyl, which may be

‘optionally substituted with one or more groups selected

from the group consisting of hydroxy, C;,-C, alkoxy., Het,
-0-Het, -NR*-CO-N(R?) (R}) and -CO-N(R?) (R?);

each Het is independently selected from the
group consisting of C,;-C, cycloalkyl; Cs-C, cycloalkenyl;
C¢-Cpp aryl; phenyl fused with heterocycle; and
heterocycle; wherein any member of said Het may be
optionally substituted with one or more substituents
selected from the group consisting of oxo, -OR?!, -R!, -
N(R?) (R?), -NHOH, -R!*-OH, -CN, -CO,R}, -C(O)-N(R? (RY), -
S(0),-N(R? (R?), -N(R)-C(O)-R?, -C(O)-R?, -S(O),-R?, -OCF,,
-S(0),-D, -N{(R?)-S(0O),(R?), halo, -CF,, -NO,, -R®, -O-R%, -
C(O)N(D) (D) and -C(O)N(H)D;

each D and D' is independently selected from
the group consisting of R%; -N(R%) (R}); C,-C¢ alkyl,
which may be optionally substituted with one or ﬁore
groups selected from C,-C¢ cycloalkyl, -OR?, -R’, -0O-R® -
$-R® and R®; C,-C, alkenyl, which may be optionally



of Jerr]-Cerr] cycloalkyl, -ORerr], -Rerr], -OR err] [pra—RFerrjs=smmsm
Clerr]-Cerr] cycl oal kyl, which may be optionally subgft Fttit-edik-th -
10 fused with Rerr]; and (Jerr]-Cerr] cycloal kenyl, whigh may
optionally substituted with or fused with err]; and Daie :

and E, Rerr],, Rerr], R Rerr], R R[e'? ], Rerr], n, ™

G, and X and X' are as defined in claim1: formula I':

15 wher ei n: each D and D is independently selected
from the group consisting of Ar; CJerr]-Cferr] alkyl, which may be

optionally substitute 1 th.opne o e groups, sel ect 20 r
Ferr1cerr] e YepB® Slg By RS HirH 8418%0" P k)
whi ch may be gptovgnatdys ssibsng t of e@; Vit eysdealkylar 1R gifdupsOs&F eahdd
fromthe groupsconsisti C etk | oY - :
-Rerr], %O Ar@{.éng'kgA% %%?r?}}alle’rr?fl%hcb%g oba%k%e%mﬁ%%%yrm%;{a%%%umd
optional Iy subdtin Redyred WitRsRTusEd st h K CHRdoELkeRryl o[ whith may
cycl oal kenyl, gahigdt iBHAI0E, substORiut@B IS EIStidddE A MH Reor whased Wht h
Ar; Zis selected fromthe group COI’I%I St,i n% of

-N(D) S2E; - NESFS %6 r] flet ; DN (FFX - RPB) A PS N(Hpsubstituted

unsubstituted ethyl, unsubstituted phenyl, or phenyl

methyl,

10 substituted with chloro, acetamido, carbamoylmethyl or

allyloxy;

15
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T z

209 -N(H C(OND (E); -N(H -Het; -Het and - N(D)-ets:;and sy supsy |
Ar, A Het, E, Rerr], R, Rerr], Rerr], n, m p, G and!% G, and X and
X are as defined in claim?29; sai d conpound bei ng COVﬁihﬁﬁg 1Y 7ohupdiogp
a solid matri x. 5 74. A method for . prevent thg-H-V infection—
in a manmal conprising the step of ad@i nistering to said manmal a

Compr i 81 ng & phar maceut (AR F 3P4 3 Gt ARSRITIRA Y & Lound okor di ng
to 10_f0run1a.dhéﬂgﬁ6up consisting of Het; -O-Het; Het{Hﬁqﬂ jO-R% -
wherei n: v RSl 215815 C RS R O Bet U R 5P Kb 19 e -

with one or more groups selected from the group

5 consisting of R‘ and Het; and C,-C, alkenyl, which may be
optionally substituted with one or more groups selected
from the group consisting of R' and Het;
each R' is independently selected from the

group consisting of -C(0)-, -S{0),-, -C(0)-C(0)-, -O-
10 c(o)-, -0-S{0),, -NR?*-S(0),~, -NR?-C(0)- and -NR!-C(O)-
c(o)-;

each R? is independently selected from the
group consisting of H, -R% and C,-C, alkyl optionally
substituted with R®;

15 each R’ is independently selected from the
group consisting of H, Het, C;-C¢ alkyl and C,-C, alkenyl
wherein any member of said R}, except H, may be
optionally substituted with one or more substituents
selected from the group consisting of -OR?, -C(0)-NH-R?,

20 -.5(0),-N(RY (R?), Het, -CN, -SR?, -CO,R!}, NR?-C(O)-R%;

each R' is independently selected from the
group consisting of -OR?, -C(O)-NHR?, -S(0),-NHR? halo,
-NR?-C(0) -R?, -CN, -N(R?) (R?), -NO,, -C(O)N(D) (D) and
-C(O)N(H)D;
25 each R® is independently selected from the
group consisting of H and C-C; alkyl;
each R® is independently selected from the
group consisting of aryl, carbocycle and heterocycle,
wherein said carbocycle or heterocycle may be

30 . . .
optionally substituted with one or more groups selected

from the group consisting of oxo, -OR®, -R®, -N(R%) (RS),

-N(R®) -C(O) -R®>, -R'¥-OH, -CN, -CO,R®, -C(O)-N(R®), halo

and -CF, |
each R'® is independently selected from the

35
group consisting of divalent C,-C, alkyl

!

|




oo |

N(D) S?2E; -N(H A, -N(DA -N(HE -NHOND) (B); - | Nk Hets Het;‘ I
and -N(D)-Het; 15 each D and D is independently sel ted'fr nlt i
group consisting of Rlerr]; -N(Rlerr]) (Rerr]) ; derr]- _ygjlﬁhqgﬂﬁl_b
may be optionally substituted with one or nore groups, |L_'l """" S-aHe--0f =k

di fferent,
-ORerr]
optionally substituted ach @néso#nﬁﬁp@QﬁQQﬂiy %19 2;  same or different,
sel ected Tromhe groUpgfaaSiss '1'ﬁg.eger sofl eQlrsdr 1Ex@ery,] cyeidalkyl, - OR

selected from{err]-Cerr] cydloal kyl, - OR -Rerr],
-S-Rlerr] and Rerr]; Cerr]-Clerr] alkenyl whi ch may be 20

-Rlerr], -ORerr] and err | gal kyl mhlch may be
optional Iy substituted \HlR%L s%ﬁﬁ‘%‘ﬁ’dﬂf&'ﬂﬂi’% dl(?{LC[ err]-derr]
cycl oal kenyl , whi ch nayehehZE aﬁﬂtconablynﬁ@msﬁxhwnumy\mdihcamdfﬁsem W th
Rerr]; E_and .E err], R3, Rerr], Rerr],
Rerr], %?errfhe gﬁ%uP °°“S¢BtéP§n8ch1*§H% and X' are as deflned I n
claim1, each X and X' is independentQy selected frpornul a

10

15

20

25

30

35

the group consisting of hydrogen; -OH; -NH,; -SH; D;
halogen and, if X and X' are taken together, oxygen;
and

each Y is independently selected from the
group consisting of hydrogen and D.

It is also an object of this invention to
provide pharmaceutical compositions comprising the
sulfonamides of formulas I and II, methods for
preparing those sulfonamides, and methods for their use
as inhibitors of aspartyl protease, and particularly,
HIV aspartyl protease.

It is a further object of this invention to
provide methods for treating viral diseases, and in

particular HIV-related diseases, using the compounds

and compositions of this invention.

DETAILED DESCRIPTION OF THE INVENTION

In order that the invention herein described
may be more fully understood, the following detailed
description is set forth. 1In the description, the

following abbreviations are used:

Designation Rea r.
Ac acetyl
Me methyl
Et ethyl
Bn benzyl



i

[err] wher ei n: each Dand D is ind g&ndqnf_}y - =
selected from5 the group consisting of Ar; C-derr] alkyl, which” r‘ray b-ef l,
optionally substituted with one or nore groups sel ected f D¢ frrorZI m-u@[?m 7] ﬁ

cycloal kyl, -ORerr], -Rerr], -OGA and Ar; C2-C4 all
be optlonal |y substltut ed W|th one : or17rmte groups sel ected fromw
group consisting of 10 (err]-(err] cycloalkyl, -OR -R -0-Ar and Ar;

Cerr]-d errlwhereiaycl oal kyl , which may be opti onal | y substituted with or

fused with ATy and QerglOlprs] cyeloplactybn bHECH-BRY BonsicroRli agal 1y

substituted W|th or fu |l ected fromthe
group consi sti¥igPIdH0,Es M@})SUZE NAR) By SCAHEH)E: NCN)(K)C(Q()B)(R) N Er

-N(H)C(O)N( Dhf @), -5 H) -ipet ; anblet naDY-uBED) whelre ,anih formula I, z mékt, A
err], Rerr], R[err(; Rerr], n, m p, Gand G, and X and X

are as dgl né}th rp%lfé?trﬁazlg‘-ml Y and_a phar rraceutlcal |y acceptaple carrier,
adj uvant or 20 vehicle.each A is independentlyhgelgecksd £COBr 8Pfg to clai m

74, wherein gro8pi oRHAEFBESUSE CAl n@ﬂposmt-Jm-l s-ajr-a“cy,, adwri/bi strabl e.
76, The net hod accor di to clai erein armaceut i cal

conposi tion f'ﬁ’f‘fﬁ}érmﬁﬁn}'bgl‘%%%l% ’?‘Sbs%F'étﬁﬂdf"f‘?gngpgaagn?‘grgeI ect ed
fromthe grougreapsi séiegred fodmothergemtp-onalisageagt efahgdroxy,

immnOStliO””' 8O3 31koxy, Het, -O-Het, -NR®-CO-N(R?) (R}, -NR!-CO-OR?
and -CO-N(R?) (R?); and -R'-C,-C¢ alkenyl, which may be
optionally substituted with one or more groups selected
from the group consisting of hydroxy, C,-C, alkoxy, Het,
-O-Het, -NR?-CO-N({R?!} (R?) and -CO-N(R? (R} ;
each Het is independently selected from the

15
group consisting of C;-C, cycloalkyl; Cs-C, cycloalkenyl;

Ce-Ciy aryl; phenyl fused with heterocycle; and
heterocycle; wherein any member of said Het may be
optionally substituted with one or more substituents

20 Selected from the group consisting of oxo, -OR!, -R!, -
N(R?)) (R?), -NHOH, -R}*-OH, -CN, -CO,R?, -C(O)-N(RY (R}, -
S(0),-N(RY) (R}, -N(RY)-C(O)-R?}, -C(O)-R?} -S(0),-R}, -OCF,,
-S{0),-D, -N(R!)-S(0),(R}), halo, -CF,, -NO,, -R®, -O-R®, -
C(O}N(D) (D) and -C(O)N(H)D;

25 each D and D’ is independently selected from
the group consisting of R%; -N{(R?) (R?); C;-Cg alkyl,
which may be optionally substituted with one or more
groups selected from C,-C, cycloalkyl, -OR?, -R), -O-R% -
S-R® and R%; C,-C, alkenyl, which may be optionally

30 substituted with one or more groups selected from the
group consisting of C;-C¢ cycloalkyl, -OR?, -R?) -0-R® and
R®; C;-Cs cycloalkyl, which may be optionally substituted
with or fused with R®; and C;-C; cycloalkenyl, which may

be optionally substituted with or fused with R®;
35



211 77. A nethod for treating HV inf@cIion in a . .. ﬂ
manmmi al corprising the step of administering to said 15780111 e G i
pharmaceutical ly effective amount of a phar maceut i cal iconpogid AbG 1997
conprising a pharmaceutically 5 effective anount of a coﬁﬁ.ﬁﬁﬁd.i:?a;ﬁbﬁr’;diﬁg;‘;;_ff
to formula | or I': 17a

REPLACENMENT SHEET [err] 1 2FE 1998
wher ei n: each Z is selected fromthe group consisting of - N

(N(D?-l) S%tE; -Het@H)aAe,-Er{D@d’h?uM(I‘D B mﬁi/(h&raltgbéOéuﬂgdda)tj(tEéﬁed rg&:ltl}l/l,

- ;- and - - ; a a i_s .i ndependen

sel ected fromPtfig Stl@g‘%‘&% EStat i Hélsé’%s?li[lé‘ﬁt]e% - RO rR[eE?etFefr)‘l}/l
Cerr]-C6 al kgbpsthitalted wiralr behlapta onalckyasubist, i t ahedambyhmenbydr omr e

groups, t )r different, selected fromCerr]-Cerr] cycloal kyl,
- 15 m[grr]gg-lgﬁg%ﬁ, -ORerr], -SSRand Rerr]: (Jerr]-C4 al kenyl,
whi ch may be

10

15

20

25

30

35



optionally substituted with one or nore groups, the s e O L R et ien
sel ected fromthe group consisting of CJerr]-Cerr] cycloal 2/1:2 - i
-OR[err], -Rerr], -ORerr] and Rerr]; (err]-Cerr] Qf’yQ:I G 1997
whi ch may be optionally substituted with or 20 fused w thRerr}+ a..d L
Cs-Cs cycl oal kenyl, which may be optil®al |y substituted with or fused

with Rerr]; and A Het, E and Elerr re] err],
Rlerr], R[err] Rlerr], Rea¢h|E and g’ @%ﬂﬂe§lya%ﬁl§%ﬁ% gFOF%'re as
Fef'?ed in Cl@%@1&roup con51st1né(5fﬂmétl L0- Het, Het -Het; -O-R’; -

err

each D and D NR'®’| nBeferridfiy}y %@%t'&?ﬂyf?%nﬁ’ptlo?'ﬁg r%%@%%%?%% ng of
Ar; C - qerr]wﬁi}kydmewdﬂt(xhbfmygzb@lpé mleomedilglrsmbshet@r@@bvmth one or
nore grou s selected c cl , r

-0-Ar an CRRITTIRY e?{ F{I?edc%% %‘ acﬁcleb%’é)loptw?c?%gll f“]ay BE%:
substi t ut ed vattu@melly smsmteteﬂ oumhs@h@c@edwr@ngrmfgr%{ﬁ@tmkl sting
of

from the group consisting of R and Het;
each R! is independently selected from the

group consisting of -C(0)-, -S(0}),-, -C(0)-C(O)-, -O-
10 C(0)-, -0-S(0),, -NR}*-8{0),-, -NR!*-C(O)- and -NR!-C(O)-
c(0)-;

each R? is independently selected from the
group consisting of H, R®, and C,-C, alkyl optionally
substituted with RS®;

15 each R’ is independently selected from the
group consisting of H, Het, C,-C, alkyl and (;-C; alkenyl
wherein any member of said R?, except H, may be
optionally substituted with one or more substituents
selected from the group consisting of -OR?), -C(O)-NH-R?,

20 -S(0},-N(R% (R?), Het, -CN, -SR?}, -CO,R!, NR?*-C(O)-R!;

" each R* is independently selected from the
group consisting of -OR?, -C(O)-NHR?, -S(O),-NHR?, halo,
-NR*-C(0) -R?*, -CN, -N(R?) (RY), -NO,, -C(O)N(D) (D) and
-C{O)N(H)D;

25 each R* is independently selected from the

group consisting of H and C;-C; alkyl;

each R® is independently selected from the
group consisting of aryl, carbocycle and heterocycle,
wherein said carbocycle or heterocycle may be

30 optionally substituted with one or more groups selected

from the group consisting of oxo, -OR’, -R®, -N(R%) (R%),

-N(RS) -C(0O) -R5, -R®-OH, -CN, -CO,R®, -C(0)-N{(R®), halo and

-CFy,

each R is independently selected from the

35
group consisting of divalent C,-C, alkyl



'C[érr]-C[err] cycloal kyl, -or[err] -R[Aerr], -0 Ar and Ar; d éfeff 2tflear] 10

cycl oal kyl, which may be optionally substituted with or f,pg%pg %{,}I} AL ;
and (err]-Cs6 cycl oal kenyl, which may be optiopmally substitute Mor
fused with Ar; Z is selected from theREpL jedy g of
-N(D) SQE; -N(D)SQerr]Het; -N(HA -N(D)A -NHE (1) (E);
-N(H)-Het; -Het and -N(D)-Het; and r{ Ag A Riledr],
Rlerr], Rerr], Rerr], n, m p, G and 06 G, an aﬂd"-l_&aaggaas defi ned
in claim?29; and a pharnmaceutical ly accept abl Lier, adjuvang or
vehi cl e. 20 78. The nethod according to dlaim 77, wherein gaid
phar maceuti cal conposition is orally adm nistrabl e Z9__The

met hod according to claim77, wherein said phar maceuti cal conposition
further conprises one or nore addi dtional agents selected fromthe

group consisting of ¥ & metreditfoniinhibiyast §SRATTYS MA9T638¢ nul at or s.

80. The nethod acenfidiy@ohPrLdBlgNthd, sted of/cOitactinfBenf MEddrafyiconprising
the step of concurrentlé,og sequent i Ig aﬁin westerl,[lg to the mamal
one or nore PEffiaSiSoHAFD st (O™EBFRE 1% FPFBTR He %Gr Sup consi sting of 30
other anti-viral agents and i munosti nul ators.

REPLACEMENT SHEET '

(1)
5 wherein:
each Z is selected from the group consisting of -
. N(D)SO,E: ~-N{E)A; -N{D)A; -N{H)E; -N{E)C{O)N(D) (E}); =
N(#)-Het; -Het and -N(D)-Het;
each D and D' is independently selected from the
10 group consisting of R%; ~N(R!) (R?): C,~Cg alkyl, which
may be optionally substituted with one or more groups,
the same or different, selected from C,-C; cycloalkyl, -
. OR!, -R}, -0-R* -5-R® and -R%; C,~C, alkenyl, which may be
optionally substituted with one or more groups, the
15 same or different, selected from the group consisting
of C;-Cs cycloalkyl, -OP3,: -R}, -0-R¢ and R%; C,~C,
cycloalkyl, which may be ‘optionally substituted with ox
" fused with R°’; and C,~C, cycloalkenyl, which may be
" optionally substituted with or fused with Rf; and
20 A, Het, E and E/, RY, R}, R*, R', R°, R’, R, n, n,
P, G and G’, and X and X’ are as defined in claim 1;

formula I':

Tl



213 | 81. The net hod éccording to claim80, wherein said

other anti-viral agent or agents are protease I nhibito
transcriptase inhibitors. 82. The nethod accor dif LéUEWﬁNﬁISHEET
wherein 5 said protease inhibitor or inhibitors are H'V pr¢tease

I nhi bitors. 83. The nethod according to clain18$, whe erpg1
said HV protease inhibitor or inhibitors are selected éf oﬁl"he“érg%%

consi sting of saquinavir (Ro 31-8959),20b L-735,524, ABT 588
1341, XM 412, XM 450, and BVS 186318. 84. The net hod
according to claim8l, wherein said reverse transcri ptase T nni Btor—et
I nhibitors are nucl eosi de anal ogs. 15 85. The net hod accordi ng
to claim84, whe¥e¢yein: said nucl eoside anal og or anal ogs are sel ected

~from.t he group consi StelaRg Ofard BOVEEI N1dALELnt U deectyti gide

(40 o danost ng, (44, LA (94T); I o909 micn by B0 2N

5 optionally substituted with one or more groups selected
from'C,-C‘ cycloalkyl, -OR?, -R}), -O-Ar and Ar: C,-C,
alkenyl, which may be optionally substituted with one
or more groups selected from the group consisting of

. C3-C¢ cycloalkyl, -OR}, -R', -O-Ar and Axr; C,-C,

10 cycloalkyl, which may be optionally substituted with or .
- fused with Ar; and C;~C¢ cycloalkenyl, which may be
optionally substituted with or fused with Ax;

Z is selected from the group consisting of
-N(D)SO,S; -N(D)SO;Het; ~N(H)A: -N(D)A; -N(K)E:
15 <=N{K)C(O)N(D) (E}; ~N(H)~Het; ~Het and -N(D)-Het: and
_Ax, A, Het, E, R, R}, R}, RY, n, m, p, G and
G’, and X and X’ are as defined in claim 29,

73. A method for reversibly binding an
aspartyl protease comprising the step of contacting the
20 aspartyl protease with the compound according to formula

I oxr I':
D x x B
ZW ~SO;-F
G G
(1)
wherein:

each 2 is selected from the group consisting of -
N(D)SO,E; ~N(K)A; -N(D)A; -N(H)E; -N(HK)C(O)N(D)(E); -
25 N{H)-Eet; ~Het and -N(D)-Het;

L



20 86. The method according to claim 81, wherein

transcriptase inhibitor or inhibitors are ‘non- nucl eosi deREPIAGHMENT SHEET
87. The nethod according to claim86, wherein sai d non- hugteustde

reverse transcriptase inhibitor or 25 inhibitors are delaviyd ng %L,%Q) iﬁﬁ
nevi r api ne. 88. The nethod according to claim80] wherei'nm> *

said i nmmnostinmulator is tuscarasol. 2¢gg

214 89. The use of a compound of formula | oi " i

[err]
each D and D' is indepencdently selected Zrom the
group consisting of R®; -N(R?!) (R?); C.-Cg alkyl, which
may be optionally substituted with one or more groups, -
the same or different, selected from C,;~C; cycloalkyl, -
5 OR!, =R}, -O-R% -5-R® and R%; C,~C, alkenyl, which may be-
optionally substituted with one or more groups, the
same or different, selected from the group consisting
of C,-C; cycloalkyl, =~OR!, =R}, -O-R® and R%; C;~Cq
cycloalkyl, which may be optionally substituted with or
10 fused with R%; and Cg-C¢ cycloalkenyl, which nay be
optionally substituted with or fused with R%; and
A, Het, E and E/, R}, .R%, R, RY% R% R% R, n, m,
p. G and G’, and X and X’ are as defined in claim 1;

formula I':

T T

wherein:
each D and D' is independently selected from
the group consisting of Axr; C,~C, alkyl, which may be
" optionally substituted with one or more groups selected
20 from C,-C; cycloalkyl, -OR!, ~-R}, -O-Ar and Ax; C,-C, '
alkenyl, which may be optionally substituted with one
or more groups selected from the group consisting of
C,-C¢ cycloalkyl, -OR?, -R', -O-Ar and Ax; C;-C
cycloalkyl, which may be optionally substituted with or
25. fused with Ar; and C,-C,; cycloalkenyl, which may be
optionally substituted with or fused with Ax;
Z is selected from the group consisting of
~-N(D)SO,E; -N(D)SO,Het; ~N{(H)A; -N(D}A; ~N(H)E;

e



wher ei'n: each Z is selected fromthe group consi st Py
N(D)SOlerr]E,  -N(HA -N(D)A -N(HE -NHCOND(E); - 5R \E@GEMENT-%H»EET
-Het and -N(D)-Het; each D and D is independentlyjsglected from

t he group consisting of Rlerr]; -N(Rerr]) (Rerr]); Cefrj-feFEs e

al kyl , whi ch may be optionally substituted with one or nprie groups,

the same or different, selected fromghgrr]-Clerr] cycloalkyl, - 10

CRerr], -Rerr], -ORerr] -S-Rerr] and Rerr]; Cerr]-Clekr] alkenyl, |
whi ch may be optional Iy substituted with one or nore groups t he

z;t(r:r:eoglr kS: ff?ren r(?sgao%&t(gg Jr n}‘ Feé%d‘OlIiFg OnSI%I ?’]’"Cf%rr %[err] derr]
cycl oal kyl , Whl ch may be 2opt Aorfadd yEsURSt Rf,utFéd Rt ln.om, 15, fasad wit h

Rierr]; and (egr] -Ll LK hng el QQ"eKEQYclafJ.WQHCﬂ mlbaezo optional I'y
substituted with or fused with Rerr]; E and E

r[err], R, R efP}d GqBPLTC B§ids ]:°V¢§[e@rtll}’ kewRd tO 3, SFH' é matyixg and G,
and x and X' are as defined in claima1; . formula I': -
[err] 5 74,

marmal comprising the step of administering to said

A method for preventing HIV infection in a

mammal 2 pharmaceutically effective amount of a
pharmaceutical composition comprising a pharmaceutically
effective amount of a compound according to

10 forumla I or I’:

wherein:
each Z is selected from the group consisting of -
N{D)SQ,E;. ~N(H)A; ~N(D)A; -N(K)E; ~N(H)C(O)N(D)(E): ~
N{(E)~Het:; ~Het and -N(D)-Hst;
15° each D and D' is independently selected from the
group .consisting of R%; -N(R?) (R"); C,-Cg alkyl, which
may be optionally substituted with one or more groups,
the same or different, selected from C,-—Cs cycloalkyl, -
OR!, -R}, -O-R® -5-R¢ and Rf; C,-C, alkenyl, which may be
20 optionally substituted with one or more groups, the
same or diffexent, selected from the group consisting
of C,-C¢ cycloalkyl, -OR?, -R’, -O-R® and R®; C,;-C;
cycloalkyl, which may be .optionally substituted with or
fused with R®; and Cy-C¢ cycloalkenyl, which may be
25 optionally substituted with or fused with R%; and
A, Het, E and E’, R}, R?, R}, R', R%, R%, R*, n, m,
P, G and G’, and X and X’ are as defined in claim 1;

A A



- 215

the group consisting of Ar;
optionally substituted with one or

al kenyl ,

each Dand D is I ndependent |y sel ected from

Cerr]-Cerr] alkyl, which
nore groups sel ected

Cerr]-Cerr] cycloalkyl, -ORerr], -Rerr], -OAr-and Ajf; |[C2-C4 5
whi ch may be optionally substituted with one or 1BrEEBrgis
sel ected fromthe group consisting of C[err] Cerr] ¢y¢l oal kyl

-OR[err], -Rerr], -OA and Ar; C[er] err] cycl oal kyl", " Whr ch ey
optionally substituted with or fused with Ar; and C[daL_LJ__(:[,errl |
cycl oal kenyl, which may bg Q optionally substltut ed with or fused with A
Zis sel ected fromth@" %é consi sting of -N(D)SO err] E; -ND) SO2Het ;
-N(HA -N(DA -NHE; -N(H)C(O)N(D)(E) -N(H) - Het; -Het and
-N(D)-Het; and , A Het, E, Rerr], Rerr], Rerr],
Rerr], n, m p, Gand 15 G, and X and X' are as deflned in claim?29;

for the manufacture of a nedi canent f.Or

a manal .
[err]

10

15

20

25

pre¥.enti ng viral

90. The use of C of formula | or |':

G O
L4

|

wherein:

each D and D' is independently selected from
C.-C; alkyl, which may be
optionally substituted with cne or more groups selected
from C,~C; cycloalkyl, -OR!, -R!, ~O0-Ar and Ar; C,~C,
alkenyl, which may be optiocnally substituted with one
or more groups selected from the group consisting of
Cy~Cs cycloalkyl, -OR?!, -R!, -O-Ar and Ar; C,;-C;
cycloalkyl, which may be optionally substituted with or
fused with Ar; and C;~C¢ cycloalkenyl, which may be

the group consisting of Ar;

opticnally substituted with or fused with Ar:

Z is selected from the group consisting of
-N(D).SOZE; ~N(D)8Q,Het; -N(H)A; -N(D)A; -N(H)E;
-N{H)C({O)N(D) (E); -N(H)-Het; -Het and ~N{D)-Het; and

Ar, A, Eet, E, R, R, R}, R, n, m, p, G and
G', and X and X’ are as defined in claim 29;

. and a pharmaceutically acceptable carrler, adjuvant or

vehicle,

75,  The method according to claim 74, wherein

said pharmaceutical composition is orally administrable.

76,

said pharmaceutical compdsition further comprises one or

The method according to claim 74, wherein

more additional agents selected from the group consisting
of other anti-viral agents and immunostimulators.

L
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wherein: 20 each Z is selected fromthe group consisting of - N
(DSOCE; -N(HA -N (DA -NHE -NHCONDI(B; - N(H) - Het.; - Het
and - N(D) - Het; each D and D is independently selected fromthe
group consisting of Rlerr]; -N(Rerr]) Rerr]); err]-Cerr] alkyl, which
25 may be optionally substituted with one or nore groups, t he sane or
different, selected fromderr]-Cerr]2xycl oal kyl, - ORerr], -Rerr],
-ORerr] -SRerr] and:Rerr]; C2-CJerr] al kenyl, which may be
REPLACEMENT SHEET _ 216 optionally
substituted with one or nore groups, the sanme _or pliffer_ent_ sel ect ed
fromthe group consisting??- EJ'L‘%CF rercheeFYingy EE¥al wiactionRiery |,
-Rerr], ‘OR[ermra]"@-DCEﬂpQ&l’slngc‘areqsﬁéﬁ]o;. admszucé@saﬂﬂfw cowdich may be

opti onal ly substltut 2 fus err a_nd err]-Cerr]

cycl oal kenyl , fra ptg’@mace G ﬁ%l%{#%ﬁb ?l?‘ RUY % th or fused with

R ; and ' phamamtlcalan@rrasu@w Ricgor ) s1imf ev rp]h,arﬂ{aewqiqapéyr] : .
T[e”] , Rlerrgd, e#feltive amBun® &G @ompcﬁﬁﬂi Xcé‘@gdfgg &e as defined in claim

formula I or I':

REPLACEMENT SHE?T'

D x x I 125551393‘@
z%”‘sofn‘ B

G G - A

wherein:
each Z is selected from the group consisting of -
N(D)SO,E; -N(H)A: -N(D)A:; -N(H)E; -N(H)C(O)N(D) (E); ~
10 N(H)-Het; -Het and -N(D)~Het:
each D and D' is independently selected from the
group consisting of RY; -N{R?) (R}); C,-Cg alkyl, which-
may be optionally substituted with one or more groups,
the same or different, selected from C,~C; cycloalkyl, -
15 OR?, -R}, ~-O-R® -5-R% and Rf; C,~C,; alkenyl, which may be
. optionally substituted with-one or more groups, the
same or different, selected from the group consisting
of C;-C¢ cycloalkyl, -OR?, -R!, -O-R® and R®; C,~C;
cycloalkyl, which may be optionally substituted with or
20 fused with R%; and C¢~C; cycloalkenyl, which may be .
cptionally substituted with or fused with Rf; and
' A, Het, E and E’, R!, R}, R}, R', R% RS R', n, m,

p, G and G', and X and X’ are as defined in claim 1;

formula I':

‘N O R



formula |':

[err] wher ei n:
each D and D is independently selected from the gr )EMM
Ar; Cerr]-Cferr] alkyl, which may be optionally sub ne
or nore groups selected 15 fromderr]-Cerr] cycloal kyl OR[err]
-Rlerr], -OA and Ar; (err]-Cerr] al kenyl , whi chjmy 1b3 E)Hﬁl‘f%ﬁal y
substituted wth one or nore gro sel ected fromthejgroup consi st nb
of C3-C[err] cycloalkyl, -ORerr], -Rerr], -OA apd Ar; (JerrJ-Co
cycl oal kyl, which may be optionally substituted with orl20 __fused with Arf
and C[err]-C6 cycl oal kenyl, which may be optionally substituted with or
fused with Ar; Zis selected fromthe group consisting of
-N(D)SOerr]E;, -N(D)SOerr]JHet; -N(HA, -N(DA, -N(HE; -N(E) C(O N( D)
(E); -N(H)-Het; g_eémand N (D)-Het; and 25 Ar, A Het, E, R,
Rlerr], Rerr], , m p, Gand and and X' are as defined in
cl ai m 29; for the me®haPtand of ia h'\‘f%ﬁpéé‘ﬁéﬁ?ll"o?elﬁcé‘&fll REPRi ral
infection in a ghévfetwlp. consisting of Ar; C.-C; alkyl, which may be
5 optionally substituted with one or more groups selected
from C;-C; cycloalkyl, =-OR?, -R}, -O~Ar and Ar; C,-C,
alkenyl, which may be optionally substituted with one
" or more groups selected from the group consisting of
C,~Cs cycloalkyl, -OR!, -R}, -O-Ar and Ar; C,-C; _
10 cycloalkyl, which may be opticonally substituted with or
fused with Ar; and Cy~C¢ cycloalkenyl, which may be
optionally substituted with or fused with Ar;
2 is selected from the group consisting of
-N(D)SQ,E; -N(D)SO,Het; -N(K)A; -N(D)A; -N(K)E;
15 -N(K)C(O)N(D) (E); -N(H)-Het; -Het and ~-N(D)~Het; and
Ar’ A' Het, .E' RI' Rz’ Ral R" n, m, p, G and
G’, and X and X’ are as defined in claim 29;
and a pharmaceutically acceptable carrier, adjuvant or
* wehicle.
20 78. The method according to claim 77, wherein said
pharmaceutical composition is orally administrable,
78. The method accordlng to claim 77, wherein saxd
. pharmaceutical composition further comprises one or more
addidtional agents selected from the group consisting of
25 other anti-viral agents and immunostimulators.
80. The method according to claim 74, 75, 77 or
. 78, further comprising the step of concurrently or
sequentially administering to the mammal one or more
additional agents selected from the group consisting of
30 other anti-viral agents and immunostimulators. '

T
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§1. The method according to claim 80, wherein
said other anti-viral agent or agents are protease
inhibitors or reverse transcriptase inhibitors.

82. The method according to claim 81, wherein
sald protease inhibitor or inhibitors are HIV protease
inhibitors.

83. The method according to claim 82, wherein
said HIV protease inhibitor or inhibitors are selected
from the group consisting of saguinavir (Ro 31-8359),
1-735,524, ABT 538 (AB0538), AG 1341, X 412, XM 450,
and BMS 186318.

84. The method according to claim 81, wherein
said reverse transcriptaée inhibitor or inhibitors are
nucleoside analogs. ' '

85. The method according to claim 84, wherein
said nucleoside analog or analbgs are selected from the
group consisting of zidovudine (AZT), dideoxycytidine
(ddC), didanosine (ddI), stavudine (d4T), 3TC, 935U83,
1592U89 and 524W9l. '

86. The method according to claim 81, wherein
said ' reverse transcriptase inhibitor or inhibitors are

non~nucleoside analogs.

87. The method according to claim 86, wherein

" said non-nucleoside reverse transcriptase inhibitor or

inhibitors are delavirdine (US0) or nevirapine.

88. The method according to claim 80, wherein

said immunostimulator is tuscarasol.

O



REPLAGEMENT SHEET
214 ' 12 FEB 1993

89. The use of 2 compound of formula I cr I’:

D x x D

i
N
z% NS0,-E

G ¢

(1)
. Wherein:
each 2 is selected from the group consisting of -
N(D)SO,E; =N(H)A; -N(D)A; -N(H)E; -N(H)C(O)N(D} (E); -
5 N(H)-Het:; ~Het and -N(D)-Eet;
each D and D' is independently selected from the
group consisting of R%; -N(R?) (R*); C,~Cg alkyl, which
" may be optionally substituted with one or more groups,
the same or different, selected from C,;~C¢ cycloalkyl, -
10 ORr? -R!, -0-R* =-5-R‘ and R%; C,-C, alkenyl, which may be
optionally substi;uted with one or more groups, the
same or different, selected from the group consisting
of C3-C¢ cycloalkyl, -OR?, -R’, -0-R® and R%; C,-C,
" cycloalkyl, which may be optionally substituted with oz
15 fused with R%; and C,-C, c&cloalkenyl, which may be
optionally substituted with or fused with R*; and
A, Het, E and E’, R}, R* R}, RY, R, R%, R, n, m,
P, G and G, and X and X’ are as defined in clainm 1;

formula 1I';

20 : -

wherein:

Tl
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each D and D' is independently selected from
the group consisting of Ar: C,-C; 'alkyl, which may be
optionally substituted with one or more groups selected

- from C;-C; cycloalkyl, .=OR!,” =R}, ~O-Ar and Ar; C,-C,

alkenyl, which may be optionally substituted with one
or more groups selected from the group consisting of

' C;-C¢ cycloalkyl, ~OR?, -R!, -0-Ar and Ax; C,-C,

cycloalkyl, which may be optionally substituted with or
fused with Ar; and C,-C, cycloalkenyl, which mzy be
optionally substituted with or fused with Ar;

Z is selected from the group consisting of
-N(D)SO,;E; -N(D}SQKet; ~N(K)A; -N(D)A; ~-N(H)E:

.=N{H)C{O)N(D) (E) ; ~-N(H)-Het; ~Het and -N(D)-Het; and

Ar, A, Het, E, R*, R, R, R', n, m, p, G and
G’, and X and X’ are as defined in claim 29;
for the manufacture of a medicament for preventing viral
infection in a a mammal,

+80.,- The use of a compound of formula I or I’:

wherein:

_each Z is selected from the group consisting of -
N(D)SQ,E; -N{H)A:; -N(D)A:; -N{H)E; -N(H)C(O)N(D)(E}; -
N(E)-Het; -Het and -N(D)-Het:;

each D and D' is independently selected from the
group consisting of R®; -N(R?) (R?); C,-Cg alkyl, ‘which
may be optionally substituted with one or more groups,
the same or different, selected from C,;-C¢ cycloalkyl, -
OR!, -R}, -0-R* -5-R°® and:Rf; C,~C, alkenyl, which may be

R
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. optionally substituted with one or more groups, the

same or different, selected from the group consisting
of C,=C, cycloalkyl, -OR!, ~R!, -0-R® and R%; C;-C;

- cycloalkyl, which may ke optionally substituted with or

fused with R’; and C,~C; cycloalkenyl, which may be
optionally substituted with or fused with R%; and

A, Het, E and E’, R!, R}, R, R', B%, R RY, n, m,
p, G and G', and X and X’ are as defined in claim 1;

_formula I':

wherein:

each D and D' is independently selected from
the group consisting of Ar; C,-C; alkyl, which may be
optionally substituted with one or more groups selected
from C,—-C¢ cycloalkyl, =-OR}, -R!, -O-Ar and Ar; C,~C,
alkenyl, which may be optionally substituted with one
or more groups selected from the group consisting of
C;-Cs cycloalkyl, -OR?, -R’, -O-Ar and Ar; C,~C;
cycloalkyl, which may be optionally substituted with or
fused with Ar; and C;-C; cycloalkenyl, which may be )
optionally substituted with or fused with Ax; -

Z is selected from the group consisting of
~N(D)SO,E; -N(D)SO,Het; ~N(K)A:; -N(D)A: -N(H)E;

. =N(E)C(O}N(D) (E) : -N(H)-Het; -Het and -N(D)-Eet; and

Ax, A, Het, E, Rl, Rz, R’, R‘, n, m, p, G and
G’, and X and X’ are as defined in claim 29;

for the manufacture of a medicament for treating viral
infection. in a a mammal.

UL
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