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Title Met hod for Preparl ng N-Monosubstituted and X
N, N - Di substituted Unsymmetrical Cyclic Ureas 5 Field
of the Invention - The present- invention relates. generally to

met hods f oy Sifsobizepar ati on of unsymmetrical ly substit ut agseéesnz1
ureas useful as H 'V protease inhibitors. 10 * . Background of

the Invention M A. Eissenstat and J. D. Waver (J. Og. Chem 58(12),
3387-3390, (1993)) disclose the direct forngmitilen of a cyclic isourea

froma diam ne by reactii | S n and
tetraet hyl ort hocar bonat e %%% ?ﬁ’é %:Fe&arngg gfﬁg%é;% gug&ﬁ a(r@ﬁheme 1)
Schene 1. N,N'-Disubgtdtpted Unsymmrlcal Cye¢ligoHpeas . al . (J.
Og. Chem 42, 941, (1977)) di scl ose the formation of a cyclic isourea
froma cyclic urea by reacting g : o .6 urea and

triethyl oxoni unit et rafl uoroborat e. Schene 2.

[err] ‘el prpseprmbRYSNtdon gabates Jenexadhy Yppietbadson

. for the preparation of unsymmetrically substituted cyclic
ureas useful as HIV protease inhibitors.

10 : Background of the Invention

‘M. A. Eissenstat and J. D. Weaver (J. Org. Chem.
58(12), 3387-3390, (1993)) disclose the direct formation
of a cyclic isourea from a diamine by reactiing cis-exo-
2,3-diamino-5-norbornene and tetraethylorthocarbonate in
15 the presence of acetic acid. (Scheme 1)

Scheme 1. :
(CHSCH20)4C
7
N (AGOH AcONa)
20 H. Xohn et. al. (J. Org. Chem. 42, 941, (1977))

disclose the formation of a cyclic iscurea from a cyclic
urea by reacting a N-acetyl cyclic urea and
triethyloxonium tetrafluorcborate. (Scheme 2)

25 Scheme 2.
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Copending commonly assigned U.S. Patent Application
Serial Number 08/230,562, filed April 20, 1994, claims a
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Serial Nunber
-1-
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08/ 230,562, filed April 20, 1994, clains a
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process for the preparation of symetrically or

unsymmetrically nitrogen-di substituted or -nonosubstituted cyclic ureas
having a broad range of hydroxy protecting groups for the diol as shown

in Schene 3.
unsubsti t ut ed
Schene 3.

In that 5 process, chromatographic separation of _the

nonosubstituted cyclic urea is require§CT/USIN021

process for the prepa{z?ali:ﬁ.l:n of symmstfiwesny or
unsymmetrically nitrogen-disubstituted or -monosubstituted
cyclic ureas having a broad range of hydroxy protecting
groups for the diol as shown in Scheme 3. In that
process, chromatographic separation of the unsubstituted
and N-monosubstituted cyclic urea is required.

Scheme 3.
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Copending commconly assigned U.S. Patent Application
Serial Number 08/197,630, filed February 16, 1994, broadly
claims a process for the preparation of symmetrically or
unsymmetrically N,N'-disubstituted or N-monosubstituted
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10 Copendi ng commonly assigned U.S. Patent Application Seri al

Nunmber 08/197,630, filed February 16, 1994, broadly clains a process
for the preparation of symetrically or unsymetrical ly '

N, N -di substituted or N-nopnosubstituted i -2-
WO 96/ 40652 WO 96/40652 PCT/ US96/ 090£é¢Tn0s96/09021
cyclic ureas, having a broad range of hydroxyl protecting groups, via
cyclization of an un- (Rerr] and R err] are H), nono- (one of R[err]

and R err] are H wbytkitheredshehaving a hmaﬂynkmmro)f hyddosylb Prioteteding bot h

Rlerr] and Rlerr] t e If tive .
cyclic urea as a&ﬁu% ﬂa*as%?{(qwgﬁm orgegﬁct lQn _to rac%?aceqﬁ%gﬁgrow ded
for cyclization of mORE- N PR SF Br Ne SsabetH (Wiidg the oFheK ds. The sane
appl i cation t eacheachhpfirogen)moet diswbstitutsil Nbatits R3St ahdtm%ﬁ @&el hotur eas

can be synt hesi ged w%g?n)r 83GkR9g %ytou%g%ér#egkgqﬁc&é&% Wegg ¥ath

| ess fhan ents o

chr onat ogr aphi c seﬁ %ﬁhef‘ﬁe r esif? t"‘ie% %&r%pra‘:téﬁﬁp’rﬁ Freyided
unsubstituted cycl |f0rucpa112&umnooﬁbtsme N+nodo- or ay,l'disvbstitaned

symetrical N N -diggyhshid ut %ecgﬁjnécaﬂp'iicﬁf.ﬁé? ¢ddhed! LAk %%'ﬂ&etr 1%hce

N- nmonosubstituted cyclic, urea ating agent
of strong base thel:N'-diFuRAtIELLadGHRIeC HEGRS €3] - §%§P¢§%ﬁe@db¥ycl ic
ur eas. 10 Sehetindg.an N,N’'-unsubstituted cydlecr }1rea wiXh less than

two equivalents of an alkylating agent followed by
chromatographic separation of the resulting mixture
comprising of unsubstituted cyclic urea, N-monosubstituted
cyclic urea, and symmetrical N,N'-disubstituted cyclic

15 urea. Alkylation of the N-monosubstituted cyclic urea with.
an alkylating agent in the presence of strong base then
pro‘vides unsymmetrical N,N'-disubstituted cyclic ureas.

Scheme 4. _

R22 R
R4A N/lLN R7A
R4 R?

H?A _— R
o Rs RSa Rs ?
n

20

Also disclosed in USSN 08/197,630 is the cyclization of a
nitrogen-unsubstituted acetonide protected diaminodiol
with CDI in methylene chloride, albeit in low vields. The
25 vyield of this cyclization could be improved by conducting
it in refluxing tetrachlorcoethane. The cyclization of a
nitrogen-unsubstituted bis-Mem protected diaminodiol was

- shown to occur in high vield. The use of acyclic diol
protecting groups allowed for high cyclization yields but
. 30 produced intermediates which were undesirable oils. These

~ intermediates also lead to lower yields in subsequent
steps of the process. The cyclization of a bis-Mem
_3_
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Al so disclosed in USSN 08/197,630 is the cyclization of a

ni trogen-unsubstituted acetoni de protected di am nodi ol with CD in

nmet hyl ene chloride, albeit in lowyields. The 25 vyield of this cyclization
coul d be inproved by conducting it in refluxing tetrachl oroethane.” The
cyclization of woogsee8 t r0gen-unsubstituted bis- Mem prot ect edpciiesysmsazl ol
was shown to occur in high yield. The use of acyclic diol

protecting groups allowed for high cyclization yields but 30 produced

i nt er medi at es whi clpreeected dds-mahbphailhydrddiimeliol (Intwitkedhosgenaltso

| ead to | ower yiel %e,v§°m’ﬁ% cyclid GP8aO{ri)N]aR" gﬁgﬁé in ®heme 5

cyclization of a bis

96/ 40652 : was disclosed in the same refemsggpgg%,l no reduction
prot ected bi s- nonophe pyattyireaziasodistldded.wi t h phosgene to t he
corresponding cyclic urea (1) (as shown in Scheme 5) was disclosed in
the sanme reference; however, no reduction to practice was disclosed. 5
Schene 5. Schepe 3. : (1) .

(11) 10 Al t hough Bh | PN, N - di substpHHN edQtycNHPh ur eas
can be made by the nethods de above, the prod s/are often
contam nated with syn’metphcal - | QQ@tgl tﬁ)ed ufe d yields are
general ly variable and wpf océU'UT'e?'a yjafhanount s

of 15 unal kyl ated cyclic urea. Si nce unsymetri

N, N -di substituted cyclicMEMG OMaEM | ess cryst ayig ang sol ubl e,
they may prove advant ageous in formulations and oral bioavalilability
over their synmmetrical coufIkrparts. In addition, un@imetrical 20
N, N -di substituted cyclic ur eas may prove superior froma resi stance
standpoi nt; a mmgjor concern r HIV r ot ease

P 0J Af oug etrical N,N'-disubstituted cyclic

ureas can be made by the methods described above, the
products are often contaminated with symmetrical N,N'-
disubstituted urea and vields are generally variable and
low. - Both procedures also give varying amounts of

15 unalkylated cyclic urea.

Since unsymmetrical N,N'-disubstituted cyclic ureas
'aré less crystalline and more soluble, they ﬁay prove
advantageous in formulations and oral bioavailability over
their symmetrical counterparts. In addition, unsymmetrical

20 N,N'-disubstituted cyclic ureas may prove superior from a
registance standpoint; a major concern for HIV protease
‘inhibitors. Clearly, a process which provides these
compounds in good yield and purity is of considerable
commercial value.

25 Despite the various methods for theif preparation,
there still exists a need for more efficient and
cost-effective methods for the preparation of such
unsymmetrical N,N'-disubstituted and N-monosubstituted
cyclic urea HIV protease inhibitor compounds in high

30 vields from readily available starting materials. The
present invention provides improved processes for the
synthesis of such compounds and processes for the
synthesis of intermediates for their synthesis. This
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inhibitors. Cearly, a process which provides these conpounds in good
yield and purity is of considerable commerci al value. 25 Despite
t he various nethods for their preparation, there still exists a need
for more efficient and cost-effective nmethods for the preparation of
such unsym@gdbéfussz N, N - di substituted and N-npnosubstit utecmusssosoge! i C
urea HI 'V protease inhibitor conmpounds in high 30 yields fromreadily
avai l able starting materials. The present invention provides inproved
processes for the inventjohhpeowidels puré N-aopoaliglavsd protweNses for the
synthesis of i ntergplhgbe?itof diadid1avad hetet1alMd good vield withour

PCT/ US96/ 09021  contamipakrien, P, S¥paesicadr bYRradneks 1GH sradkyplatedy -

unsymet ri cal di alksdaated material in_good yield wthout cont ami nati on
by symretrical gyproducts or unalkylated urea. 5

Summary of the I nvention [1] There is_provided by this invention a
process for the preparation nmul ae (Vla) and

(VI b), [ elx])] Ther2Ois providefi\bw)this invention a prdbbss for theor
pharmaceutical ly t 0 e I.n

R4 and R7 are the Esa%ﬁggsgfiés igéﬁgﬁé’%’fj%hlehggﬁnulae (é&%’j Sha (A
consi sting of: C[err] Cerr] kyl substltuted with 0-3 Rlerr];

Cerr]-Cerr] alken W uted w
Cerr]-Cerr] alkyn ubst tuted\M
i ndependent | y seleéﬁedéﬁl_e%tﬁ occuRf

consi sting of;

e3r]; and
err]; Rlerr] is
fhe 20 gr oup

HO OH
10 (VIa) (VIb)

or pharmaceutically acceptable salts or prodrug forms
thereof wherein:
R4 and R7 are the same and are selected from the group
15 consisting of:
C1-Cg alkyl substituted with 0-3 R1l;
C2-Cg alkenyl substituted with 0-3 R11; ang
C2-Cg alkynyl substituted with 0-3 R1l;
Rl is independently selected at each occurrence from the
20 group consisting of;
H, keto, halogen, cyano, -CHoNR13Rl4, -NR13Rr14,
-CO2R13, -0C(=0)R13, -0R13, -g(O)IRI3,
~NHC (=NH)NHR13, -C(=NH)NHR13, -C(=0)NR13R14,
-NR14c(=0)R13, =NOR14, -NRl4C(=0)0R14,
25 -0C (=0} NR13R14, -NR13C(=0)NR13R14,
-NR14SOZNR13R14, -NR14302R13, -SOzNR13R14,
-OP{0) (OR13),, C1-C4 alkyl, C2-Ca alkenyl, C3-Cg
cycloalkylmethyl, phenyl, benzyl, phenethyl,
phenoxy, benzyloxy, nitro, C7-Cip arylalkyl,

* 30 hydroxamic acid, hydrazide, boronic acid,
sulfonamide, formyl, C3z-Cs cycloalkoxy, C1-Cs
. | alkyl substituted with -NR13R14, ci1-C4

hydroxyalkyl, methylenedioxy, ethylenedioxy, Ci-

~5-
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H, keto, hal ogen, cyano, -CH err]NR err] R er NR[err]Rerr],

-CJerr]Rerr], -CC(=ORerr], -ORerr], -S(E)%] rr]R[err],
-NHC(=NH)NHR[ err], -C(=NH)NHR[err], -C(=O NR[err]Rerr],
-NR[err]C(=O R err], =NOR[err], -NRerr]C(=OORerr], 25

)
-OC(=O) NR[ err | Ry dglaogsz Nl err] C(=O) NR[err] Rl err] PCT/US96/0%021
-NR[err]SOerr]NRerr|Rerr], -NRerr]SOerr]Rerr], -SOerr]NRerr]Rerr],
-OP(O (OR[err])[err],-Cerr]-Clerr] alkyl, Cerr]-Cerr] alkenyl,
Qerr]-Cerr] ca meawﬁylczemyhal , beroyl, phenethyl

phenoxy, benzyl oxy, nitro, %oré‘k ﬁ&h}dl 20rablYarvifiyioxy, Sy Sh. de.

hydr oxam ¢ aci d, hydrazi de,
fornyl, Clerr]-Clerr] cycl oeﬂmarwlﬁﬂ'] S1sFh) alkylcarbonylam:.no, al kyl
substituted with -NR[ err] R esoduz2c0pRy r3- (@-eorpholino) ethoxy, azido, :
hydr oxyal kyl , ngt hyl enedi oxy,c&{ﬂgy_ gOXY, d er r] - WO 96/ 40652
PCT/ US96/ 09021 "hal oal kyl , (] err] -lg err]

hal oal koxy, (err]-d erf3-C10 cycloalkyl SUbStéFR d’ﬁ-rtﬁ'o

pyri dyl carbonyl oxy, (] eci}efisakyl substitued with 0-2 anlleI car bonyl

Cerr]-Clerr] alkylcarbg I - -
2- (1- mor phol i no) et hoxy, pgig'? %9‘ alkyl)-, substitute

N err
Clerr]-Cerr] cycloal kyFZ's%saf]P‘PEW%'t'h SG‘bEtRf‘étF Wlth ) SR[ b
d elr E]C[ d e]r r ]C[ ab k%/l isr;begr-ctueﬂmt:hr]&ar@ﬂa[:@r s]:bstituted] with 0-2 R12;
ar err err] a
C[grr] C err] al koxyal i)k/:% 1°su%§ |#%Oﬁgl%hs%% E{"%agltfbo -2 R
Clerr]-Jerr] al kyl car bBrg5tHas SaBResHGHicd TREiAue Substdfyuted with 0-3
Clerr]-Cerr] aryl carbonyl oxglaulaagi tuted with 0-2 Rerr]; a

Rlerr]; and | o oowvelhost B detpBibied MRS Bino averem, i om 15

containing 1 t&34 heteroaton‘iﬁl}%@héﬂckrﬁq Ve hetercatoms independemtdyt ed from
oxygen, nitrogen or sulfur, §étlei:ted from oxygen, nitiejiety ofYy&Ulfur,i Bgigystem

bei ng substituted wth tero clic ri(}#cs)%?%\é]%ng subl ik S with

i ndependently sel ected at eac @@ rrence group
consi sting of; hal ogen, cyano,

- g&[ er r] N(R[ er r] ) ;?Eﬂé[érﬁr ]_;iﬂ.f E@bﬁdéx]tly selected at each obfBfrenck) Rederute ,
err]H - er
PR sy ko % m
o) ol et tdem, o s
al kenyl, Clerr]-derr] cycl o-alﬂ(@?'PA KI[léH.] --Cl02#H ] ~0C (=0) (C1-C3 alkyl), -OH,
cycl oal kyI met hyl , benzyl, Wi koRRENGNY, -C(=0)NH;, -0C (=0) enzyl oxy,

nitro, CJerr]- C[err] aryIaI Ky, xam a
hydrazi de, boronic acid, der C‘Cisgf']ﬁ “So2M;, C1-Ca alkyl, C2” 8
25

alkenyl, C3-C10 cycloalkyl, C3-Cg
cycloalkylmethyl, benzyl, phenethyl, phenoxy,
benzyloxy, nitro, C7-C10 arylalkyl, hydroxamic
acid, hydrazide, boronic acid, C3-Cs
cycloalkoxy, C1-Cs alkyl substituted with -NHj,

30 C1-C4 hydroxyalkyl, methylenedioxy,
ethylenedioxy, C1-C4 haloalkyl, C1-C4
haloalkoxy, C1-C4 alkoxycarbonyl, C1-C4
alkylcarbonyloxy, C1-C4 alkylcarbonyl, C1-Ca
alkylcarbonylamino, -OCH2CO2H,

35 2- (1-morpholino) ethoxy, azido, aryl(Ci-Cs
alkyl);
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cycl oal koxy, Clerr]-Cerr] alkyl substituted with -NH err], 30
Cerr]-Cerr] hydroxyal kyl, nethyl enedi oxy,

et hyl enedi oxy, Cerr]-Cerr] haloalkyl, (err]-Cerr]

hal oal koxy, Cerr]-Cerr] al koxycarbonyl, Cerr]-Cerr].

al kyl car bonyl oxgoestdpgszr | - C err] al kyl carbonyl, Cerr]-( err] PCT/AUS6/09021
al kyl carbonyl am no, -OCH err]CJerr]H, 35

2- (1- nor phol i no) et hoxy, azido, aryl((err]-Clerr] al kyl);

. ?::I'/ U896/'090\2A? 96/ 4065@3-C19 cycloalkyl substituted w:ll.thﬁgpz R%ZA k th 0.2
rr St

Rierr], Jerr]-Cerr] aﬂﬁ s]ubg{-‘f{&t]ﬁ?c%ghﬁbégt%t ed \%bﬁ’#%l err]

aryl ((err]-(err] alkyl)- SUhsikJ,ﬂl)tedsUbthl R &l4fisth 0-2 Rlerr];

a 5- to 10-nenbered hegeso%@lﬂocnéwgréyq{eggroéyclm rin Systenq:ont a| ning 1
to 4 heteroato i ndependent | sel ect eg fro

nit rogen or- sufFfur, said oﬁ/taln:mg 1to %5‘?5?58?%?1?% ﬁﬁdﬁae‘g ?f
substituted with 0-3 selected fromavigen, nitrogen or- salfur, Raddr ],
Clerr]-Cerr] haloal kyl, Cgéddrdey@nit :.kt@igo%krheéﬁi s@ithcelefith 123

al koxy, derr]-Cerr] aI kyﬂgj& aphenyl, sal phenyl bei ng
optionally substituted wt F, Br, CN, NJerr]

CFlerr], Clerr]-(err]-8PuBHA §1Ca] biealkylal RoxSe daloslkexy, C1-Ca

R[erL ] ?ncki R[;ibr]thwhen fﬁbélkdﬁﬁnt:%-—@ﬂ aa!iyﬁfgntlplfeamqnsald phenyl bem?h

can pe taken ogether w LRON | e
9 r%o%}lgﬁ’z s AT’k 8alRith oy, Esc B Ic&&“’g rn%Q y

are attached to forma 5-6
heterocyclic ring system s@fs C1-Cq alkyl, C1-Cq é&k@&y@# |Q§{:oﬁnﬂet erocyclic

g\lngNa/ste]m bei ng R112 and R1S, vfhﬁh'@ﬂ?édﬁu&ﬂ%tbﬁtkll?& 3 hedzlbors, Br]
, err], r a err err
al koxy, NH err] or OH, 20 m&% %a@% %%%E%%n’ih%r?\éfgpﬁoﬁto g’

i ndependent | y 15 seviigledhey ave rrtdechedcte £amm Hh6 lgﬂr@ﬁIEd
consi sting of ; carbocycllcpaﬁméuerbepéyie PR eYVBYem, HREOXY,

e
cycl oal kyl met hyl , [ err] - O] @p¥jonally subst:\.tuted whEL | G i '] Rezerr]
al koxy, -CJerr]H, hydroxanCEs;,achedCy alkyl, C1-Cq alkoxiy Az bgteQHpOr ONi C

aci d, sul fonanj,de, 1hor S;S r r ?ﬁgl koxy,

-OIQ[erriJ, R?grr] 1 w&(,a[ eruastherr a ﬁa a, ]1sq1%del>eﬁ 1-9_? bs;(?/t ut ed

with -NR[err]Rerr], qsg Legteq &ty pagh k@gg;g]r@pe from the group comsisting
of;

phenyl, benzyi, phenethyl, phenoxy, benzyloxy,
halogen, hydroxy, nitro, cyano, Ci-C4 alkyl, C3-
25 Ce cycloalkyl, C3-Cg cycloalkylmethyl, C7-Cig
arylalkyl, C1-C4 alkoxy, -CO2H, hydroxamic acid,
hydrazide, boronic acid, sulfonamide, formyl,
C3-Cg cycloalkoxy, -OR13, -NR13R14, C;-C4 alkyl
substituted with -NR13R14, c3-Cg alkoxyalkyl
30 optionally substituted with -8i(CH3)3, C1~Ca
. hydroxyalkyl, methylenedioxy, ethylenedioxy, Ci-
C4 haloalkyl, C1-C4 haloalkoxy, C1-C4 '
alkoxycarbonyl, C1-C4 alkylcarbonyloxy, C1-C4

- alkylcarbonyl, ¢€31-C4 alkylcarbonylamino,
35 -8(0)mR13, -SO2NR13R14, -NHSO2R14, -OCH2CO2R13,
» 2- (1-morpholino)ethoxy, ~-C(R14)=N(OR14);
-7~
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30 optionally substituted with -Si (CHerr])[err],
Cerr]-Cerr] hydr oxyal kyl , net hyl enedi oxy, ethyl enedi oxy,
Cerr]- Cerr] haloalkyl, (err]-Cerr] hal oal koxy,
Cerr]-Cerr] al koxycarbonyl, Cerr]-C.err]

al kyl car bony! oxyo delesss ] - Cl er r ] al kyl car bonyPCT/US96/09021
Cerr]-Cerr] alkyl carbonylam no, 35 -S(Oferr]Rerr],

-SOerr]NRlerr]Rerr], -NHSJerr]Rerr], -CCH err]CJerr]Rerr],
2- (1- or phol i no) et hoxy, a- %X Rixe6r-nknbéxed beréyocyclic ring containing from

- 7- WO 96/ 40652 1 to 4 heteroatoms 1ndependent1 selected from
PCT/ US96/ 09021 ered ‘ﬁhggeerocyc c ring containing

from 1to f’ﬁ’@ceé‘roﬁf%‘?@ef’najép% iy sel ected from
oxygen, nitrogen or sul émrRl2 may be a 3-oprRieredrhamy chaim @:taghed-tear bon

chai n attached 50 5 adjacent 26AACRR! ofi ERONAIRN cbNEoth B ehged .

fused 5- ri.n nbered rrng
bei ng optional |y substitut ecP‘br#TgﬁEg%?ddpﬁ&f’ ¢ S = o 62m bEHE Wi t h
hal ogen, Cerr]-Cerr] al kylbeifigeoptiGiediy] subkiuiyyted on the al:.phat:r.c

hydroxy, or -NRlerr]Rerr]; %ok with ha‘l’BQénR[@I-rdé 'aikﬁfltaé‘ih‘%q Ok iy,

saturated carbon atom it =S, or when R[err]
is attached to : hydroxyy 1 oF 'b?‘l%ﬁnfzbeamb Rlerr], when a
substituent onl@itrogenwhers Ri¥dépeaticantied to a saturated| cathmh atomacit

occurrence fromthe group ¢ gé ug P =8; or When R12 is attacBBEWd .
benzyl, phenet hyl, hydroxy, gﬁ err hydr oxyal kyl ,

Cl-C4 al koxy, Cerr]l-Jerr] ’%:[@Yr Cf@rr]
cycloal kyl, Cerr] erw@erc;aclsuhstytustthyn niwGidigeny, | N[ Enddreindent 1y

-NRerr]Rlerr], Cferr]- gfééﬂe&'a'éoéﬂéﬂ @&urgﬁéé ]f‘rgmef:h]a G @R bkiéistdhg
Cerr]-Cerr] g%koxycarb nyI -CCIerr Cerr]-Cerr]

al kyl car bonyl o CerrP*gerr I car bong and
-C(Rerr]) =N(OR[ err]);phenyl, zy sl dnidrese Si-Gaar bon, i s

I ndependent |y selmanmclmlcqguaxw foh oo tamgqgr, 00p-Ce
consisting 25 ° of ; b I

benzyl oxyfJ %qléaallg&i? %_CQ 89 %138}1 %@ghgi’ C[‘ﬁlgﬁl%lerr]
alkyl, derr]- rrTZ‘(SﬁcP BPWlkY@[vepﬁ]‘quaer]allwl

cycl oal kyl met hgb, C[err]-C arydcs alkoxycarbonyl, -GUZH, abl;yu Cerr]-derr]

al koxy, -CJerr]H, hydroxam&l&ﬁcﬁrbg&loxy, Cz% ]al f }gﬁ Og$§r0n| C

aci d, sul fonam de, fornyl oxy,
~ORlerr], Jerr]-Cerr] al kytC(R14)=N(ORY); |
R12A, yhen a substituent on carbon, is independently

selected at each occurrence from the group consisting
25 of;
phenyl, benzyl, phenethyl, phenoxy, benzyloxy,
halogen, hydroxy, nitro, cyano, C1-C4 alkyl, C3-
Cs cycloalkyl, C3-Cg cyvcloalkylmethyl, C7-Cio
arylalkyl, C1-C4 alkoxy, -CO2H, hydroxamic acid,
30 hydrazide, boronic acid, sulfonamide, formyl,"
C3-Cg cycloalkoxy, -OR132, C1-C4 alkyl
substituted with -NH3, -NHz, -NHMe, C2-Cg
alkoxyalkyl optionally substituted with
-5i(CH3)3, C1-C4 hydroxyalkyl, methylenedioxy,
35 ethylenedioxy, C1-C4 haloalkyl, C1-C4
haloalkoxy, C1-C4 alkoxycarbonyl, C1-C4
alkylcarbonyloxy, C1-C4 alkylcarbonyl, C31-C4

-8-
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substituted with -NH err], -NHerr], -NHMe, (err]-(err]

al koxyal kyl optionally substituted with -Si(CHerr])[err],
Cerr]-Cerr] hydroxyal kyl, nethyl enedi oxy, 35 et hyl enedi oxy,
Cerr]-Cerr] haloalkyl, Cerr]-Clerr] .hal oal koxy,
Clerr]-Cerr] oéosgesser bonyl, Clerr]-Cerr] PCT/US96/09021
al kyI carbonyl oxy, Cerr]- C[err] al kyl carbonyl, Cerr]-Cerr]

WD 96/ 40652
PCT / US96/ 09021 alkylcaaibonlytamiuny [-StONaMe ; S(SONED | | NEEHSO2Me,

-Sgerr]NHerr], 'NHSqe”]NBCH2C02R13A 2 1-mo ﬁg—j[ﬁ)re}; rr]R[err] 2-
(1- mor phol i no) et hoxy; é nenbered heterocgcllc ring

contai ning from a 5- or 6- Wgrgdﬂgqt&r@&yg%c,m P:Hnyn%éré’é't ed
from 5 oxygenl tot4 dpteroatems fimdependently selReeted foym be a
3- or 4- carbor chain attacgﬁgg P, 1f£u@dj acent carbons on the
ring fo forma%fused 5- 2122 ¢ nJ.trogen ogr Y f(lalrihed ring, said 5- or 6-
menbered ring may & ﬁg3op?¥o41alqafb99b§mjt‘ht agReEHeR al i phati c
10 . carbons wi t hdjadege rvarbpes rdn Eher kling! k| forti ar fhsdd &~ |

al koxy, hy dg,exy.. [ - - meg@

attached to a saturated car %gndé?é&{beruﬁl Hﬂ& ¥4 5- or 6 EP%SBEN '—g]S;

when Rlerr] is attached to being optionally suhstdtured o) D&e abiphari® oA
when a substitifent on nitrogerbons witdebahepnt,| £1-C4 alkyl, Sek-egtakkany,each

occurrence fromthe group cg gi. nq,r -NHz, and of ; phenyl,
benzyl, phenet hyl, hydroxy droxyalkyl
Clerr]-derr] alkoxy, ®hepRs ]at PR d tg & pPpreFated cpgbon atom, it

cycloal kyl, derr]-Cerr] c;naj(d% led wet hs} ,0x[wirem] R&P%1ik] attached to
al koxyal kyl , C[err] C[err] fﬁsam Bsrdg Clerr]
r -

alkoxycarbonyl - alkylcarbonylox

and Jerr]-d é"rsr] |&'§?BO?’I “eﬁé?"r}“?;§°9ﬁ’aep’e§1&€ﬁ?¥’9m§%?téé’t ed at
each occurrence from t Iseléﬁted at eaghoopcwomsicet fagmothe group considtding
heterocycl e substitutedgith 0-3 Rlerr] and 0-1 Rlerr]; phenyl

bsti tut ed th 0-3 tituted th 0-3
spstituted win 03 RURerkl, nensvd phebeud VeThk iilel Rerrls
Clerr]-Cerr] alkenyl subst hy@ressvadikyid, 0CB-0f élkpxy, C1-C4 alkyq e€3iCe] err]

al kyl car bonyl gubstituted %&Bl&hﬁqﬁ[,etﬁlc:s cycloalkylméd 1, cGlegr |
al koxycar bonyl substituted Wlfcomal?ky%[ e&l Ca haloalkyl, C1-Ca
alkoxycarbonyl, -COzH, Ci-C4a alkylcarbonyloi:y.
and C1-C4 alkylcarbonyl;
R13 is independently selected at each occurrence from the
25 group consisting of; '
H;
heterocycle substituted with 0-3 R11A ang 0-1 R1S;
phenyl substituted with 0-3 R11A;
benzyl substituted with 0-3 R113;
30 C1-Cg alkyl substituted with 0-3 R113;
C2-Cs alkenyl substituted with 0-3 R113;
C1-Cg alkylcarbonyl substituted with 0-3 R11;
C1-Cg alkoxycarbonyl substituted with 0-3 R11A;

.- C1-Cg alkylaminocarbonyl substituted with 0-3 R113;
35 ' C3-Cg alkoxyalkyl substituted with 0-3 R113;
’ an amine protecting group when R13 is bonded to N;
and '
-9
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Cerr]-Cerr] al kylam nocarbonyl substituted with 0-3 Rerr]; 35
Cerr]-Cerr] al koxyal kyl substituted with 0-3 Rlerr]; ' an am ne
prot ecting group when R err] is bonded to N and

WO 96/ 40652 :
PCT/ US96/ 09021 wo og/40652 a hydroxyl protecting group when Feirssénonza
bonded to [err] Rlerr] is independently selected at each occurrence
fromthe group consi sting of; hydrogen, Cerr]-Cerr]
al koxy, (err]-Cerr] a kgaybxylphgoyecthanztionp Ghen R13 is bondedaaoam ne

protecting group a8l ¢4 évﬁ'i]iemwegeiébted at each IS[CCUITEI < bor?g‘yg txyl

or carboxyl protecting gro
and _ grenp| cansdsting| R€4 substituted with 0-3 groups

sel ected ] hlydrogem.m@-lcsqmw » LetCq adkenxl, dhengdenberidyl,
t
et b S can ol L of B! el kb Red i 9Bl L ) {§"kizna o
-CH err]CH err] OCH err] CH eFr]a hydeYh[@?rqarMh[E\?Q'qu&rl@m grye Went | y
sel ected at each RUL G beAaed fycom;t Beagr oup consi sting of:
Hand (Jerr]-(err] alkyl; é?-cﬁbikiﬂg_@miﬁﬁyé& with 3-5CpPalpy el ebPbd O
Té4

f CH -
- (C):Ir-l[ner E] CI[—IFre; ]ri [N((arR{ er r] ) CH éF?‘]‘@Ilf 111a logen,

-CH err] CH er roOCH & laha;I—B rdary alterndbrely joill wo fodmer(CH2)4-, R err]
d dent | | ect_ -
i s independently se ece:égtff%[ &—IgrcF[ Nﬁ%ﬁs&g?‘? gﬂ; oxgﬁ!c:}rzéﬁééﬁﬂcﬂz

Cerr]-Cerr] halo
Clerr]-Cerr] alk e ]inggmde Er??i%dr ptaedehy| |

Cerr]-Clerr] occurrence drowvhe grvapetbysistimnesy, Clerr]-(err]
cycl oal kyl , ' and cl_geegﬁwg err] cycl oaI kyI met hyl , C[ err]-Cerr]
arylalkyl, Cerr]- 142 Ekoxa/ g{“err Cerr]

al kyl car bonyl ¥, dett jcan alternatively joi t>Ig’S/I (vt 2)45enzyl oxy,

Cerr]-Cerr] cycl oaI keXSZszs 25-CH2CH2N(R15)CH2Ctherqd ~CHaCH2PCRIOH2 ~bei ng
optionally substitpt EQSHorCHé with d, F, Br, CN, NJerr],

CFlerr], (err]-Cerr], alk err] err| al koxy or OH;
or R[ erf46 &ﬁd’-}%%?ﬁf] e%&n%’cﬂfé:leﬂt fEPRS on adj acent carbons,
can be taken together Wallhgehe €a¥,bolOat chreCh chal®alkyl, C3-C4 haloadtkoody,t hey

are attached t£ forma 5-6 @g@pg@ﬁoxy, C1-Cs alkyl, C @@@l}_ﬁgﬁﬂl Tk,
heterocyclic ring system sa I C_Or

het erocyclic ring system bef #1’85’“3’1’ phenethyl, phengar (r%a/ﬁf" AR Y ed
with d, F, Br, CN, N(Jerr]C3-Ce cycloalkylmethylcpq:mqlp am[iérlk}flc[%"ﬁ]s
al kyl , C[ err] C[ err] al koxya®kosgdlk$a , v]-£40allyRarbonyloxy, C1-C4
alkylcarbonyl, benzyloxy, C3-Ce cycloalkoxy, or
25 phenyl, said phenyl being optionally substituted
with C1, F, Br, CN, NO2, CF3, C1~-C4 alkyl, C1-Ca
alkoxy or QH; or
R11A and R16, when substituents on adjacent carbons,
, can be taken together with the carbon atoms to
30 which they are attached to form a 5-6 membered
carbocyclic or heterocyclic ring system, said
carbocyclic or heterocyclic ring system being
optionally substituted with Cl, F, Br, CN, NO2z,
CF3, C1-Cs alkyl, C1-Cs alkoxy or OH;
35 mis 0, 1 or 2;
R22 and R23 are independently selected at each occurrence
from the group consisting of;

-10-
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Rlerr] and Rlerr] are independently selected at each occurrence

fromthe group consisting of; -10-
WO 96/ 40652 .

PCT/ US96/ 09021 Clerr]-Cerr] alkyl substituted with 0-3
Rlerr]; woosidosn r]1-Clerr] al kenyl substituted with 0- Pdiuseéssoz1
Cerr]-Cerr] al kynyl substituted with 0-3 Rerr]; a

Clerr]-Clerr] carbocyclic ring systemsubstituted with 0-5 5
Rlerr] and 0-5 Rlerr];cpaeg alkyl substituted! @itR-geyiedled heterocyclic ring

system _EQ3RLRY Q.4 hetergat o spdependent |y
sel ected from oxygen, ﬁ?t?%gagﬁ‘egyﬂsﬁ%#ﬁ%tuggﬁdma‘ ¢>3° g3

heterocyclic ring syst€arCeialkvoybssuhshisutadt witlp 0-3 R31; 0-2
Rlerr];  .Rerr] isai¢4langndaprbbiysalceifg aystaar Rubse vt GikthogrLshe
group consi stlgg of ; R31 anabis frl-Gerr] alkoxy, -CJerr]Rerr],
-COR["err], ket®d, hal ogen, an ’ ano, -CHerr]NRerr]Rerr],

-NRlerr]Rlerr], -CJ era] % ¢ra [L0-mémbered heterocyclicCriQyREestdn
-OC(=O Rerr], -ORlerr], Ceiddaialiggl & korkabkddtoms independently
-S(O[err]Rerr], -NHC(=NH N rr « -C(=NH)NHR[ err],

-C(=ONR[err]Rerr], -NR erf$'EE F{f%‘?‘w—eﬂﬂ%gr?}qen or sulfur, said
-NR[err]C(=O ORlerr], -0OC (hedeyRcycli®(ring system being substituted with
-NR[err] C(=O) N err]Rlerr],p=Ng3er.r] C(=S)NR[err] R err], 20

R er ) SOt et TN a7 TR RA) 8 ook ceSiketide B L1

cycl oal kyl, Cerr]-( egrdup consisting of; cycl oal kyl net hyl , benzyl,

phelnelt Ey: Ehgnoxy,_ ~OH, C3-Ca alkoxy,b%ﬁ;ﬁxw%mmr,gkeg,emaho%ﬁrr]_
aryl al kyl , hydroxam c _ jagud, _ | de , boronic
acid, 25 sul Fohat dg?lzlﬁpblr | (ﬁ%r ﬁaﬂ(ﬁ[ eFP?ﬁjéj}gl oal koxy,
Jerr]-Cerr] 15 -C (=00 Ry |-C6 59 Rt eBAPy hC2 18y @ilipryatky].,
C{ﬁr Ir] - ng_er r] q | -S (O) yfRy85, O*MN(KN-IJNﬂthy|-QJ|”(EQh|HQN}[R13, I-q |
et hyl enedi oxy, err]- _ _ 3 err]-Clerr
hal oal koxy, Cerr]-Cerr] -C(=0)NRI3R14, 'ﬂﬁ%{:}?ﬁ& %?’bﬁ#? 1 Cerr]-Cerr]

al kyl car bonyl oxy, d err] - C¢BYicig0)or4, -oc(=0)NRWRYA,car bonyl ,
Cerr]-Clerr] alkyl carbonyl amlle(=0)NR13R14, -NR13C(=5)WREBRLI4] CO err]Rerr],
2- (1-nor phol i gg) et hoxy, azi dg.14 13p14  _wpld -Igﬂ er, I:M— QRearrl);

a CJerr]-(er ra? car bocycl i cqﬁkesisgagRsu st'i tll}f{edsov&t h ‘0- §E)LQ€R ol l.:‘l

Rlerr]; and 35 a 5- t30-nkanes alkesrér oty Fic wrAgabipgh.e@3-Co
containing 1 to 4 heteroat ofifclidadepenstentll,y benzyl, phenethyl, phe®loggled from
oxygen, nitrogen or sulfur,pG@ifowy, nitro, C7-C1gp arylalkyl, hydroxamic

acid, hydrazide, oxime, boronic acid,

25 sulfonamide, formyl, C3-Cg cycloalkoxy, C1-Cs
alkyl substituted with -NR13R14, cj-Cy
hydroxyalkyl, methylenedioxy, ethylenedioxy, Ci-
'C4 haloalkyl, C1-C4 haloalkoxy, C1-Ca
alkoxycarbonyl, C31-Ca alkvlcarbonyloxy, C1-C4

30 alkylcarbonyl, C31-C4 alkylcarbonylamino,
-OCH2CO2R13, 2-(l-morpholino)ethoxy, azido,
-C(R14)=N(OR4);

a C5-Ci14 carbocyclic residue substituted with 0-5
R32; and

35 a 5- to 10-membered heterocyclic ring system
containing 1 to 4 heteroatoms independently
selected from oxygen, nitrogen or sulfur, said

-11-~
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-11- WD 96/ 40652

PCT/ US96/ 09021 heterocyclic ring system being
substituted with 0-2 Rerr]; . - Rlerr], when a
substituent on-carbon, is independently sel ected at each
occurrence fron\,‘éﬁ,‘g up consisting 5 of ; pCT/DERARSd2EY | |
phenoxy, Cierr]- errfﬁcycl oal kyl, Cerr]-Cerr]

cycl oal kyl nethyl, Clerr]-Cferr] arylalkyl, hydrazide,
oxime, boronic acid, (err] ﬂﬁrb}:yéii@ﬁ%bk%&stem being substituted with
met hyl enedi oxy, et hyI enedi ox " g3gr r]-Cferr] 10
al kyl carbonyl oxy, -NHSJerr]Rerr], /| benzyl oxy, hal ogen,
2- (1- mor phol i no) et RA%y , whamz subsf thuent RRJEeXkeR.c 18 independently
acid, -CONR[err]NR[ err] Bbeé¢tded @raBich Vcheranté efronCiile group consisting
C[err] derr] c¥cl oal koxg -NR[err]Rerr], -C(Rerr])=NOR[err]),
fr

) -S -S N
T N beabbe presc s erbtper . o ]
-O(=O Rferr], - B( OH)[err], cy&idaqkyimdeiyl,, cpheiwlarylalkyl hydrazide, -C

(=ONRerr] - (C[err] qerr]algxl%Ngg#%é;{a% C& (21 %)éﬁ[err]

Cerr]-Cerr] hal oal kyl C[err err :

hal oal kenyl, CJerr]-Cerr] hee@mlepadioxno ethylenedioxy, C1-

- g(( =3 NE[[ er f} g(ﬁ.g[[ er r} g % er r} NRe/Ichkbeniyloxy, -NHSO2R14, benzyloxy, halogen,

err err])[err r .

=ONR[err]-(Clerr]-Clerr] aﬁky = %405][%@0}3?f]ﬁ%2ﬁ1]31 hydroxamic

ONRerr])-(derr]-d era¢icdd kEONR IEJ-PB . cyano, sulfonamide, -CHO,
C(Rlerr])[err] NR err] Rig«ygl cycloalkoxy, -NR13r14, -c (R14)—N(OR14) ,
C(E[[e”})[cf”]i\lR[fLr}) ”LBif:-IrL 40R4l .

err err] a err r err er.r

NR[ errf8g err] R e)r/r]"(':(‘on‘]R giﬂ 'OC((%N%}? %or r']l—'ﬁ‘;ltl]-

)lerr]NHR{err], -(Grp@t=0)RLE; r{BEXOHIZ] ef0JQ2RY3, phenyl, -

% err] SQlerr] NHR er rlc(—O)@ﬁﬁ—e(dlléL A TIWICRRLBRI4, v (=0)NRE0R4L,

[

Y

22,

NH
or ] COONR e 1] -G BRIQaYErke] RrSnIRLBRIFORY. Ca-Ca

-(CH )L err] C(=NH) NHR[ er rhaldlkenyl, CicCqrhdlddldymilal koxy substituted
with 0-4 gr oupcaosel ect edC(—O)NR13C(R11)2NR13R14 Iépraégyﬁhﬁé ﬂla)gﬁ;gaé&zﬁaerr]

D DD

)
o)
o)
O - (
) -
err
rr]
rr
rr]
err

]
)
)
)
]

cycl oal kyl , - err] R err] rr] R err]
-NRerr]Rlerr] or OH; -C(=0) et Cﬂ%}wl’ g‘tltuted with 0-4
groups sel ect ed -C(=0)N(R ?)o-rﬁC:lRFeraJ]lwl#hREbr r],

—NNR[ err]C(=ONR[err]Rerr], @ 0)c(R11)zNR”R““"“Q:?%i(%(R?QQﬂl%(EJRl;OB 4
R E[r(ra]”] CR:[[E;H C[ err] al kynyl ecg)r_](cq&r glkywemhgz&t;‘stsl (ubéra%w
Rlerr]; alkyl)-NR13COzR13;
- (CHz) pOR13, -(CH3)pNHR13, - (CHy)pCONHR13,
- (CH2) pSO2NHR13, - (CH2) sNHCOR13, - (CHz)pNHCOR!3,
- (CH2) nOCONHR!3, - (CHz) pNHCONHR13,
— (CH3) pC (=NH) NHR13; '
30 C1-C4 alkoxy substituted with 0-4 groups selected
from: R1l, C3-Cg¢ cycloalkyl, -COzR13,
-C({=0)NRI3R14, -NR13RM or OH;
C1-C4 alkyl substituted with 0-4 groups selected-
_ from: R!1, =NR14, =NNR13C(=0)NR13R14.
35 =NNR13C (=0)OR13, or -NR13R14;
C2-C4 alkenyl substituted with 0-4 R1, Cy-C; alkynyl
substituted with 0-4 R11; |

«]12-~
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-12- WD 96/ 40652

PCT/ US96/ 09021 a 5- or 6-nenbered heterocyclic ring containing
from 1 to 4 heteroatons i ndependently selected from
oxygen, nitrogen or sulfur, substituted with 0-2 Rlerr];

5 Rl er ibo 9gdbefte a 3- or 4- carbon chain attached to pCTUsesn90z1

adj acent carbons on the ring to forma fused 5- or

6- renbered ring, said 5- or 6- nenbered ring bei ng
optional ly substitutedaos-tdiwe cxmepbered heterocycl:.c ring consaimirsg firich

hal ogen, C[err]-Cerr] alKky e

hydroxy, or -NRerr]Rerr]; L edld h@:eﬂ:ﬁ]&ls ‘liésrg;a %ggted from

saturated carbon, it may bedXygen, mitrogen or suéf —6,5%‘1,’3‘1&% with 0-2

when Rlerr] is attachedto RW;fur it may be =0 . pis 0, 1, or 215 n
o aer P eadn oerr] 3%, dUDSLI bLo c%!}tht{:ﬁQﬁ{"at'céchQ&et&?”de”“y
sel ected at each occurrenc rom-t group consis

phenyl , benzyl, phenethyl, RJiRcSRF caFbeRs - &he rQl‘H to form a fused 5-
hydlr O'X?lﬁl Ikyl q d e]r r]q o] e]r r] oal démeynbee{aerring;[ aail B¢ kqﬁ 6—Chembkr@€ﬁrxig
cycl oa err err c
-KIR[err]é[err] Cerr]-Cerr ]%akg’)é&g@ s(i_’b(agr_{;;lfl rr gf‘éﬂl?tlc
Cerr]-Cerr] al koxycar bonyFarRemsy b%‘%‘i Tox§ 1‘C4 aikoxy,
Cerr]-Cerr] 18 kylcarbonylhy@n‘oj(beR[eNR} :OR(err]); 25 R[err] i's
| ected f H |

7T (S0 NRLert] Riorr), ek P a@%@—"ze%%ﬁlﬁ[ see PRI prpeff) £ R beo

_C(=O C(Rerr])[err] NR err] #Persdr; =NgH;

-C(:O)C(R[err])[err]NR[uhen]RHésrdtﬁ[aﬂhdd;to sulfur it magf be =0;

(2O ARter ] lerrpien;] gt ol Rer -C (= H
-C(=ORerr]; - —O-(C[err] Cerr] alkyl)-NRerr]Rerr]; 35
C(:) (C[err]:'--5C[eTi'r;1s A RYI3iNRlerr]CO err]Rlerr]; or

-13 when a substituent on nitrogen, is independently

selected at each occurrence from the group congisting
of;
phenyl, benzyl, phenethyl, hydroxy, Ci1-Ca
20 hydroxyvalkyl, C1-C4 alkoxy, C1-C4 alkyl, C3-Csg
' cycloalkyl, C3-Ce cycloalkylmethyl, -CHaNRI3R14,
-NR13R14, C2-Cg alkoxyalkyl, C1-C4 haloalkyl,
C1-C4 alkoxycarbonyl, C1-C4 alkylcarbonyloxy,
C1-C4 alkylcarbonyl, and -C(R14)=N(CR!%);
25 R40 ig gelected from: H or C;-Cs alkyl; and
R4l is selected from:
-C(=0) NR13R14;
~C(=0) NR13NR13R14;
-C(=0)C(R11) ;NRI3R14;
30 ~-C(=0)C(R11) ;NR13NRI3R14;
~C(=0)C(R11) NR13CO-R13;
-C(=0)H;
-C({=0)R11;
-C(=0)-(C1-C4 alkyl)-NRI13R14;
35 -C(=0)~(C1~Cq alkyl)-NR13CO2R13; or

~-13-
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1-3 am no acids linked together via am de bonds, and i nked
to the N atomvia the carboxyl ate term nus; and al |
functional groups, such as am nes, carboxyls, ketones, .5 al dehydes,"
hydr azi nes, guagbdismrs hydroxam nc acids, al cohol ®crasseew?l and
thiols, that are reactive with the chem stry of this process are
protected in such a formthat the protecting groups nay be kept
or renoved; 10-3 amip@iakigtsoddnkedoppodtdiengvia anideydbopfis, and

step (la): direct isourea filahgedi€d: thé@lnhﬁéﬁllﬁh &he cafib¥aAdRe of the
formula (X

15
(X) wherein Rl err] é"ﬁm\ﬁ’r] e the sane and are selected from
the group altofwiational roups, such asCjagings CleardoxyllRy| ketones,

substituted wth &1ddhydél, hydraziGks! ' i«aahlasalm%baéahuhc acids,
substituted with §r£ - err] al kyl carbon
th r
h

Rl

substituted wi R[%ir Hols, oximes, %L Sar FPag f@é‘Fﬁ&ﬁ?lmt;h
substituted wit R[dne ]c,hemlst:y of tBierpio@ss a}:eaptqﬂanhedomarbmiyla
Zgbst I tut edhvm th O- 3bR[§<5,_r,,] ,tha,t; %h? pch’tlé?Elgdg ﬂggtﬁytwl Kéipkhof-3 Rlerr];

phenoxycar bon substituted w
phenyl am nocar bonyl b% é¢d with 0-3 Rlerr]; . a hydr oxyl
protecting; orl0 any group that, when administered to a mammal i an
subj ect, cleaves tgaigrx]%@efsge@o,}wrsq&I t HE OdM¥ps36£: or
R err] and Rerr] my a terugs e(ﬁaﬁbetakentogf'(?c)hei a.loré%vmth
the oxygen atons to whi THR HE§! ? ke FEFHTTD on ncagting, ,
sel ected fromthe gruppuubiefi the r@xamla (X)

al
0-3
0-3
0-3
0-3

-14- NH, NH;
R4 R’
R%0 OR® ,
15 (X)
" wherein

RS and RS are the same and are selected from the group
consisting of:
C1-Cg alkyl substituted with 0-3 R11;
20 C3-C¢ alkoxyalkyl substituted with 0-3 R11;
C1-Cg alkylcarbonyl substituted with 0-3 R11;
C1-Cg alkoxycarbonyl substituted with 0-3 R11;
C1-Cg alkylaminocarbonyl substituted with 0-3 R11;
benzoyl substituted with 0-3 R1Z;
25 phenoxycarbonyl substituted with 0-3 R12;
phenylaminocarbonyl substituted with 0-3 R12;
a hydroxyl protecting; or .
any group that, when administered to a mammalian
subject, cleaves to form a free hydroxyl group;
30 or
RS and R® may alternatively be taken together, along with
the oxygen atoms to which they are attached, to form
a group selected from the group consisting of:

~14-
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-0-C(-CH err]CH err]CH err]CHerr]CH err]-)-0,
-OC(CHerr]CHerr])[err]-0, -O :
C(CHerr])(CHerr]CH err])- O -OC(CHerr]CHerr]CHerr]CHerr])[err]-0,
-0 WoseaaglaCHl er 1) (CH err] CH(CH err]) CH err]) - O , peTrusosnen

- O CH( phenyl ) -0-, -OCH err]SCH err] O, OCH[err]OCH[err]O,
-0 (=0 O, -OC( =0 O, 5 -OCHerr]O, -0OC(=S5) 0O,
-05(=0)[err] O, - O O)-Gée@}@zCH:;CHzCHzCHz- ~0-, -0C(CE3dmn k10t £r+g-O, and

-OC (OCH err]) (CHerr]CH e [ 26-, -0- _ther
substituents are as defi nedégi%gj(‘éﬁzéﬁy o O Cré%ncph&%}uﬁgﬁ excess of a
t et ral kyl ort ho- car bonat e, 1@“@2{’&!???@5(:%01*%'6‘?‘@ mORFEfPhenEl )mrhy|  or
ethyl, -in the presence of -OCH/BCHaO+ g -a’ICI-QOGHQCD-a.bI-eSKEWﬁtW-WO-

peri od of ti neg suf fici e&gHtoo fowas)cd)rrpoagql ﬂé;tg _bewglnainé\ﬁ_(d)la_
s

[err]
optionally isolated; or altePhiiHslePy, and -OC(OCH3) 2Bi3)Ogrea t hen

i sourea formationan@whagki 410 other StbAiitdRBESPaTS I GREEned AssRouUNd of

the formula (X), optionally in the presence of a hindered am ne base,
in an aprotic solvent with at least 1 nolar equivalent of a 20

cyclizing agent atimaatsabeenk withoan emreas ofoastetaaiikylortheecanhorpse. a
|[oer| i)d of tinaosuf(RlcOpfe, twhekeim R dempethyll or et(mirlt hin fulianpreséhee . of
err

; e al |
substituents are as g‘gflfin%% 2 8&5@%&%%““3 éé)% %g""géé J%éclltai'tneed and
contacting a conpdiffisieno forms g aemround) of hnthe f&p’l‘@ﬁﬁc(gbl vent with 1

- 2 nol ar equi val ents of an oxygen al kyOR'i ng agent (Rerr]-Y),
wher ei n Rlerr] is as defined above and/Li s -OsJerr]CF[err],
-osqerr]-aryl, HN™ N
R R’
RO ORS
(II)

‘1S which is optionally isolated; or alternatively.
~ step (1b): urea then isourea formation: contacting,
at an appropriate rate, a compound of the formula (X),
optionally in the presence of a hindered amine base, .in an
aprotic solvent with at least 1 molar equivalent of a
20 cyclizing agent at a temperature of ambient to solvent
reflux for a period of time sufficient to form a compound
of the formula (I)

Ay

R4~ R’
RO OR®
_ (1)
25 wherein all substituents are as defined above, which is
optionally isolated; and contacting a compound of the
formula (I) in an aprotic solvent with 1 - 2 molar

equivalents of an oxygen alkylating agent (R1-Y), wherein
Rl is as defined above and Y is -0SO,CF3, -080;-aryl,

=15~
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-15- WO 96/ 40652 PCT/ US96/ 09021
-(CH err]CHerr])[err]OBF[err], or -(CHerr])[err]OBF[err], for a period of
tinme sufficient to forma conpound of the formula (11) which is
optionally isolated; and step (2): isourea alkylation: contacting

a conpound 5 PWrrrula (I'1) in an aprotic solvent w th périsesdoz
ent o

one nol ar equiva a strong base and at |east one mol ar equi val ent
of a nitrogen al kylating agent R22-Z (where R err] is as defined for

conpounds Of the fonomidu,),0BKY @k amhs()\ébhm.arf@rzal pet RV icEJtgmeup such as
hal i de or sul fo}r%g#eg fq_1r a ?gl’l od c%mguﬁrg &uf fhl ckgnaufao (fI_oL? m?'ﬁ’j"h is

conpound of the fof
(111) wher ei n Rptzmr}allar égoéi@ﬂ?@fe@nébove which is optionally 15

i sol at ed; - and 3a) : 1%&6@ blk?lﬁidrﬁoébﬁﬁa@iiﬁd al b@iﬂpound

2t cast ane mobar OB Ofaqté‘ﬁ?‘ 81 CHE P spLaptortt BRIPeet wicn 38, Logs 1)

for a period of t | naesmlfamegmlvaberm) Off Grﬁt%pf&)MQn@l@fau Heastromg a (1V)
[err] molar equivalent of a nitrbgdfl alkylebifd AQ%IQPRQW| ly

I sol ated; or alter | velypoaf.ter 2) 25
nonoal kyl ated i sougyge 6%2 &6t 8 é%d’ed fg’éo‘fﬂ?@roélpgﬁ ?g lﬁfe &%x%r%? acting a
conpound of the fori&ah and (VEb))and t% is Leayma gyeuposeth iasnhelide or
conbi nation 0of 10 sulfonate) for a period of time sufficient to form a
compound of the formula (III)
OR!
R22NJ§N
R4 R7
R%0

r

(III)
wherein R22 ig as defined above, which is optionally
15 isolated; and
step (3a): monoalkylated isourea alkylation:
contacting a compound of the formula (III) in an aprotic
solvent with at least one molar eguivalent of a nitrogen
alkylating agent R23-Z for a period of time sufficient to
20 form a compound of the formula (IV)

Joj\ NR23

R22N
R4 R7
R°0 ORS®
(IV)

which is optionally isolated; or alternatively after step
(2)

25 step (3b): monoalkylated isourea deprotection and _
conversion to urea: contacting a compound of the formula
(III) with a reagent or condition or combination of
reagents and/or conditions for a period of time sufficient

-36-
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reagents and/or conditions for a period of tinme sufficient
-16- WD 96/ 40652

PCT/ US96/ 09021 to effect the renoval of R err], Rerr] and Rl err] and
to forma ‘conpound of the formula (VIa) .

[err] WO 96/40652 (Mla) 5 which is i s@cIyesdeoszt
alternatively after step (2) . step (3c): nonoal kyl ated isourea to
nonoal kyl at ed urea conversion: contacting a conpound of the fornula

(1'11) in a solventggigEhedt ¢1RATemSvaD| ¥ REQUROaARNIRL @hdafo 1forn FOUr €a

oxygen deal kyl ati ng_agent for .,a peri 0, h me sufficient to forma
conpound of the fo gm%\sto the Qgrrn&pa JVItal) [err]

(V) which is optionally isolated; and 'aﬁfr step (3c) 15 step
(4c): nonoal kyl ated urea al kyl ati on: 22 @E’“ ng a conpound of the
formula (V) in an aprotic sol vent wﬁt at ast one nol ar equi val ent of
a strong base and at | east one nol gt ui v T of a nitrogen

al kyl ati ng agent R23-Z for a period of ti ficient to 20 forma
conmpound of the formula (1V) which is opH®nal OH i sol ated; or
alternatively after step (3c) step. (4d): nonoal kyl ated urea
deprot ecti on: contacting a conpound of ¢ formula (V) with a reagent
or condi ti &n ovhichnbs nidolated; oraaktarnattdely afivedi steps(d)or

step (3c): monoalkylated isourea to monocalkylated
urea conversion: contacting a compound of the formula
{(III) in a solvent with at least 2 molar equivalents of an
10 isourea oxygen dealkylating agent for a period of time
gufficient to form a compound of the formula (V)

R”NiNH

H4 R7
R°0 ORS
(V)
which is optionally isolated; and after step (3c¢)
15 step (4c): monoalkylated urea alkylation:

contacting a compound of the formula (V) in an aprotic
solvent with at least one molar equivalent of a strong
base and at least one molar equivalent of a nitrogen
alkylating agent R23-Z for a period of time sufficient to
20 form a compound of the formula (IV) which is optionally
isolated; or alternatively after step (3c) '
step (44): monoalkylated urea deprotection:
contacting a compound of the formula (V) with a reagent or
condition or combination of reagents and or conditions for
25 a period of time sufficient to effect the removal of R®
and R6 and to form a compound of the formula (VIa) which
is isolated; and after steps (3a) and (4c)
step (5): bisalkylated urea deprotection:
contacting a compound of the formula (IV) with a reagent

-17-
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25 a period of tine sufficient to effect the renoval of R err] and R6
and to forma conpound of the forrmula (Vla) which Is isolated; and
after steps (3a) and (4c) step (5): bisal kylated urea
deprotection: - contacting a conpound of the fornmula (IV) with a reagent
-17- WOpitPésiabsn 2 PCT/US96/09021
PCT/ US96/ 09021 or condition or conbination of reagents and/or

condi tions for a period of tinme sufficient to effect the renoval of
Rlerr], Rerr] and enyonitech i gy cpimbimst ivid odr reagermuyy and/or cdndittionsal

groups to their desgded 5%5:%&%}5 %&Eﬁhas&fl;mh‘éﬁﬂ td é’ffé&etﬁ@%@va(lvbg)

which is isol at ed. e SCco res I nventi on
further under st®nd Eﬁﬁd?% W&tggﬁﬁfﬁa gFoupS ogconvert

[err] . functional groups to their desired form to form a compound
5 of the formula (VIb) which is isolated.

The scope of the present invention may be further
understood according to Scheme 6.

10 Scheme 6.

Step "‘D/RSO 0 OR® Step 1a

OR’
'HNiNH Step 1b HN)*N Step 2
#’S_'R\R7 'R4/S_8\R7
| R%0O (I) ORB R%0O (") ORS®

OR! 0
nzam"*N Step 3a nzanJL NR28
#’S—(L'* S S
5 6
Rom R%0

Step 3¢ Step 5
Step 4¢

(o)
iNH R22NJLNR23

u R4/S_8~ R?

Rso(v) OR® HO (yipfPH
Step 4d
22,
Step 3b R™N™ "NH a7
HO(VIa)OH
-18-
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(Vla) -18- WD 96/ 40652

PCT/ US96/ 09021 Detail ed Description of the Invention

The present invention concerns the preparation of N nonoal kyl at ed
(formula (Via)) and unsymmetrical N, N - di al kyl ated.(formula (VIb))
cyclic ureas frwowagesar 5 diamino diols (fornmula (X)). |n therAs%os02st ep
of the I nvention, a linear diamne (formula (X)) is cyclized ei t her
directly or indi rectly to an |sourea (fOI’ITU| a (I 1)). The di rect
preparation of conmpound (I )Detad ) b 1R dononpound (X)

th a tetraal kyl 10 ‘ ’ t
of ' compounds (11) i $rRERAE aﬁ‘?"f‘i‘& trea?eéms e %P%éﬁ‘%ﬁ&'r e
cyclizing agent to”‘?’?ﬁ%’%l’lé%pl éf%?@&a( I(YI%I e é‘nsm?"Fr'e‘rFac]f é’a?‘eﬁ WI t h an
oxygen al kyl ati ng dieEikylatefio(fotiela (VIOpsicyrlicompeasdirds ldnebib)) .

Treatnment of c o'} i¢ e I F’:&gp rds
conmpound (111 )ogrp sted )dﬂ:? gf)é mguap gff’g rh?lth%m%%%% %garr%%%nd
(VI a) via step?t § 't Pedt ét (8h) o¥s SyeddRed

and/ or conditions eﬁelter/\ndﬂreetlywrtﬂndin:eublgaltoofan%sauﬂea (fdi&naﬂ.a] and the

O deal kyl ati on of ?fﬂ | 50%@&?@6@%&%&#1& 2F cgmg?&ll&o &Pverted to

conpound (Vla) by first _treatnent err

e
form conpound (V) RSEIPIISped bYa‘?iEFaé'é@Gnﬂ°‘P§’%§{dgéﬁt) Bith\ 'q)qttrﬁaaky
conbi nati on of 10 eageticrarbonabd/ (stawndial } onCHeo indivyet Rprxsgaration RyErr ]

4 Al I r n
55 0wy by treat Ie%*II@V‘In I3 Leond T Aihed 1y E?f%‘?ﬁ‘% deffbdlacEpound
a cyc iz ng agent to form a cyc i urea (I) which is

then treated with an oxygen alkylating agent to form the
desired compounds (step (1b)). Treatment of compound (II)

15 with a nitrogen alkylating agent affords compound (III)
(step (2)). Compound (III) is converted to compound (VIa)
via step (3b) by treatment with a combination of reagents
and/or conditions that will effect the removal of RS and
R® and the O-dealkylation of the isourea. Compound {(III)

20 may also be converted to compound (VIa} by first treatment
with a reagent to remove R! to form compound (V) (step 3¢)
and second treatment of (V) with a combination of reagents
and/or conditions to remove R® and RS (step 4d):.
Alternatively, compound (III) can be converted to compound

25 (IV) by treatment with a second nitrogen alkyating agent
(step 3a}. Another route to compound (IV) is treatment of
compound (V) with a nitrogen alkylating agent. Finally,
compound (IV) is converted to the desired final
unsymmetrical N,N'-disubstituted cyclic urea (VIb) by

30 treating it with a combination of reagents:and/or
conditions which will remove R3, R6 and any other
protecting groups and optionally will convert functional
groups to their desired form. The process of the present
invention is described further below.

35
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(step 3a). Another route to conpound (IV) is treatnent of conpound (V)
with a nitrogen al kylating agent. Finally, conpound (1V) is converted
to the desired final unsymmetrical N, N -disubstituted cyclic urea
(Mb) by 30 treating-it with a conbination of reagents.and/or

condi-ti ons whi oRpowkkeess emove Rlerr], Rerr] and any ot her POY/0$96A9021 0
groups and optionally wll convert-functional groups to their desired
form The process of the present i nvention is described further

bel ow. 35 st epThis)steli daedlves whei oychizdtionr efi:the linear

-19- WO 96540R30¢%e its salt t el
PCT/ US96/ 09021 6 _ﬁ]ree base ?rnvonsa °a ccPrl z{é?llbsr?uglg heTﬁxl near

di ami ne free base GPMPPWRE (%) . 8ra°W@F‘P(": Ysi‘)’iﬁ esé)itTPrHst he pre§gﬁﬁg &) |
or optionally its lehstiond laresguicalehtadf a hinderedoaminebasepgdin val ent
of a hindered aﬁ‘ n@hgaﬁfes%rfbf o%hgn pi&ﬁeﬂﬁe O%oﬁérﬁc?g é&hﬁ%kc%ﬁh"ﬁf{h'a?t
contacted with equi val en

ort hocar bonat e at leasy %é?ﬁi@FaPEIF%VQJPnEOOF e?r‘}@’?aéll‘&“-v%hqcéFma?%ra"a
period of 5 - 32tbmpetau:1fmr f cBirFautd éd»lx)enrdqtcetﬁlux fgxt iaopekigd of 5

i sol ated.. 10 tﬁpg q:@%g,?.[ hs‘ﬁﬁﬁ'ﬁ'g*ﬁ g p@bg‘ﬂﬂyo‘c

exanple and wt hout, I | m tation canp oni ¢ acl
rel ated stereoi sondfelak@fp-t ol uenesul fonic acid. The aci d may be
present in thelpange of Subtablef asdds firat ghyst step mnlgdag WWOoﬁS - 1.0

orthocarbonat e+ ét?*é?%?ﬂﬁ“?@%@%"&f?tlﬁﬂe 45 e %ggﬁfﬁ% § feid
wherein Rlerr] is and d stegepigomers and p-yqluegegy] CoBidhatThei s
direct formation ohcld mysd:w ereSemimia theessangk afi molenydlacdd eatabasi two
20 reaction intermedhatf$ from 0.05 - 1.0l ®#bidr equivalents.

15 As used herein, the term "tetraalkyl orthocarbonate"
refers to a reagent of the formula (R!-0)4C, wherein Rl is
methyl or ethyl. '

It is understood that this direct formation of
isourea from a linear diamine involves at least two

20 reaction intermediates:

OR!
n‘o\< n‘oxoﬂ‘
NH, N HN” ~NH
R4/S_}R7 R4/S__2\R7
R’0 OR® RSO ORS

which are not isolated.
The reaction solvent may be the :
tetraalkylorthocarbonate itself. Other suitable aprotic

25 solvents for this step include, by way of example and
without limitation: methylene chloride, toluene,
tetrahydrofuran, methyl tert-butyl ether, dimethoxyethane,
1,1,2,2-tetrachloroethane, benzene, cyclohexane, pentane,
hexane, cycloheptane, methylcyclohexane, heptane,

30 ethylbenzene, m-, 0-, or p-xylene, octane, indane, nonane,
naphthalene, 1,3-dioxane, i,4-dioxane, furan, carbon
tetrachloride, hexafluorobenzene, 1,2,4-trichlorobenzene,
o-dichlorobenzene, chlorobenzene, or fluorobenzene.

-20-
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whi ch are not i sol at ed. The reaction solvent may be the
tetraal kyl orthocarbonate itself. O her suitable aprotic 25 solvents for

this step include, by way of exanple and wi thout limtation: nethylene
chl oride, toluene, tetrahydrofuran, nethyl tert-butyl ether,

di met hoxyet haneywg ogq0és21: 2, 2-t et rachl or oet hane, benzene, cycl poTns9609021
pent ane, hexane, cycl oheptane, nethyl cycl ohexane, heptane, 30

et hyl benzene, m, o-, or p-xylene, octane, indane, nonane, napht hal ene,
ﬁ 3- ]gl: oxang 1, 4-di oxanas ﬁyédarhe:@aanrhe tertrel'hytdfmqi‘]i @$totecting group

exafl uoro enzene 0 .

chl or obenzene. ﬁje'é eneg BPSE‘&@&% ) re£8d! f&a?xﬁr p&%&ﬂ?ﬁown in
WO 96/ 40652 the art of organic synthesis for the-protestimmof

As used herein, thchy&bﬁtyi hyssbupsy Whielo tnesi beg rgacted with aﬁgwarom to

" O protect ed") kef 1{8@8 i,gﬁigp
synt hesis for tE S{ot acti on ﬁg?i'h r X&P:Btregﬁeaé%?{hn react ed
with an hydroxyl t®POtegEing EouR- hy%‘#@k)ﬂr%PSEﬁn%rQﬁWeHn é’lhqii”ﬁjroxyl
prot ect i ng group. Jdeltefir bi cGrideng gndUnRRs,NCPrdtettirr Groups i & @rdanic eene

and Wits, "Protect %&t%gggs(:l%gggff#ﬂ% Soﬁlgynh%grs%%k dg@f é & Sons,

New York (1991), |ncor orated by
ref erence. 10 The dipglegyre mobdehnte Jiereky é¥1§°&@@-"—§@a}3?er efpranse-
i ncl ude, but age nathd hpitedyl Procgtting eroudsoardiltase-stabldaarmd eanypes,

. ether types and al Iﬁ)ﬂcltu&ge U'-E’é‘%@pﬁélfylﬁmgeﬁr @om; 'r_-ypEEt hgfgmlryl (MM,

nmet hyl t hi onet hyl , benzy oxymet é
2- et hoxyet hoxynet IGATbEmAt ¢ \pupes  pethex (Gymes) %@e‘i‘ﬂﬁk’yﬁé@ﬁ% Exemplary

(tri mralt gyl fS| | yl )let ey methyl, (ﬁﬁibxymwmahummwmmhylthiomethyl,
tetr r ran baES
t(ral e?hgl S|OI ;I : y ut qgg&&?ﬂ%’% erqy M%W fdl p’heny%éEFhﬁl’ pI vé’lloat e or

N- phenyl car bamé &S}"%"W Msteding groups may al so
i ncl ude .t he foI(I'ummngh:plsihdl)enbo:gmmwlassmherﬂetﬁahydyépyﬁdﬂyw.,

p- met hoxybenzyl oxyr{_rgﬁl}&h}, 0 Elwt tp_y..g_ thoxybenzyl

t-butyl, o-nitrobenzy r|p enyl et ne- 1, d|yI

p- net. hoxyphenyl di pHdiye ﬂﬁ/’rlylp tgse W]ﬁ“(}yénzgrbu"aﬂdy Biyi silyl .

Condi tions to renovebueyildiplkmylsidny) ,pmvalohtepb:srly-lmwtarbamate

tetrahydrof uragyl , et heeyPRHIW Ihydroxyl protecting groups may also include
the following protecting groups as ethers: benzyl, allyl,
p-methoxybenzyloxymethyl, trichloroethoxymethyl, p-
methoxybenzyl, t-butyl, o-nitrobenzyl, triphenylmethyl ,:
oxydimethylene-1, 3—¢iiy1 , p-methoxyphenyldiphenylmethyl, p-

25 nitrobenzyl, and triisopropylsilyl.

Conditions to remove tetrahydropyranyl,
triphenylmethyl, tetrahydrofuranyl, methoxymethyl,
benzyloxymethyl, p-methoxybenzyloxymethyl, 2-
trimethylsilylethoxymethyl, t-butoxymethyl,

30 methylthiomethyl, 2-methoxyethoxymethyl,
trichloroethoxymethyl, t-butyl,
p-methoxyphenyldiphenylmethyl, may include: (a) 1-4 M HC1
in anhydrous or agueous methanol, ethanol, isopropanol,
tetrahydrofuran, dioxane, or diethyl ether; (b) 1-4M

35 H2S04 in anhydrous or aqueous methanol, ethanol,

- isopropanol, tetrahydrofuran, dioxane, or diethyl ether;
(c) polystyrene sulfonic acid resin in anhydrous or

-21-
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benzyl oxynet hyl, p-net hoxybenzyl oxynet hyl, 2-

trinmethylsilylethoxynethyl, t-butoxynmethyl, 30 nethylthionethyl,

2- met hoxyet hoxynet hyl , trichl oroet hoxynet hyl, t-butyl,

p- met hoxyphenyl di phenyl net hyl, may include: (a) 1-4 M HC i n anhydr ous
or aqueous net Rpkeduaeeft hanol , isopropanol, t et r ahydr of ur poT/USSEM9021E, OF
diethyl ether; (b) 1-4M35 Herr]-Sqerr]. in anhydrous or aqueous

nmet hanol , et hanol, . i sopropanol , tetrahydrofuran, dioxane, or diethyl

et her; (c) pol zshevuen meshathicl) @thanhol ; elsapropancsly degraheydrofuran,

- 21- O 96
’ di 1 ether d) 10-100% trifluoroacet
beT) Uses 00021 BLokER que08§ Yol 2 hand] rifluorcacetic
aci g‘?ﬂ?t

X0 ano '
t et rahydr of ur an, 3% Sheht é?lher(e (H)’gﬁhpef@é%{f?‘?:‘fq Riacet i c
acid in dichlor orrebhaa:mnpmlrs(xbﬁonid akiid nbs @rfhydirouscord agqueons methanol,

canphor sul f oni g aCéghér&}an_hlgg #3  aqueous nethanol, 5 ethanol,
| sopr opanol .

1d t| to reane benzyl enz on¥nethyl,
p- met hoxybenzyl oxynet hﬁ°nd&1'—ﬁ@{1ﬂ(ﬁ8/l§@ﬁ'9¥? benzyil PS%HE';F%/ B+ ni t robenzyl
are: hydrogenol ysi p—metnd:wbpnzssmmeohyl p-methodybendyddi ornbtrekarizyl, or

pal | adi um bl ack. Cgngl oundAfé reggdfo&:{alvs%eﬂﬂhe%ga&e%%&'d%:@'q_-

irradi ati on of the nm waveél en m nut es.

Conditions to reno¥é® m%mw%uqﬁw?h&&m}? 1"“5' black. Conditions
but yl di net hyl s10 y| totremovepoepitobenzyl group mtjiide pheradliation ofhythe

I ncl ude: treatnent ﬁ&pg é wmwﬂ%ﬁ%mtylmﬂwgyl uori de; or
p r|

hydr ogen flourl I ne conplex I n

di met hyl propyl eneur ea. 1t1°nsGﬂl&ieFPBﬂszT‘EF%Wés%ﬂlflﬁthﬂﬁv“ﬁ*mludé"
i sonmeri zation of thetyldipgetbyhetlvdi,t briisdapyiBhlets ] MeP)[err]]PF[err] 20

or (Plerr]P)[er 1] B jrag Eﬁ&ﬁﬁyﬁ"ﬁkﬁ Ny hle | ¢ Fldifapfof endl Oxane

fol |l owed by hy ¥SI S W I ueous pounds of

co
the present i a"?‘ﬂ:rébu Y %:W‘Tld‘maé&l%?l% REt@f‘gﬂﬁﬁnoxyl
protecting group flou:(ﬂe(:p&ud:}r)q eomplex ain ‘THEH BMF J@CH[ err ] O or ot her

such groups. As uaﬁqe@.@l ebfirTendz@at €rm “cyclic acetal protecting group”
I ncl udes any proteé roup_known in art of organic synthesis
for the -protection of 1~ ngnﬁr%ﬁefnﬁﬁtﬁiﬁfﬁomt?‘% ‘{# a cyclic
acetal or cyclic késemezgn’@aponsmf:rtrpr allyl iether nghoLwCDHHHwePdaﬂ PBg e
not limted tozothgse(pns®h§ohdiN in tetrahydrofuran, diethyl ether or
diéxane followed by hydrolysis with aqueous HgCl:.
The compounds of the present invention may contain a
cyclic acetal or ketal hydroxyl protecting group
-0OC (CH3) 20- or -OCH20CH20- or other such groups. As used
25 herein, the term "cyclic acetal protecting group" includes
any protecting group known in the art of organic synthesis
for the protection of 1,2-diol group through formation of
a cyclic acetal or cyclic ketal group. Such protecting
groups include, but are not limited to, those listed in
30 Greene and Wuts, "Protective Groups in Organic Synthesis”,
John Wiley & Sons, New York (19%1), the disclosure of
which is hereby incorporated by reference. Examples of
such cyclic acetal or ketal 1,2-diol protecting groups are
methylene acetal, ethylidene acetal, 2,2,2-
35 trichloroethylidene acetal, acetonide, cycloheptylidene
ketal, cyclopentylidene ketal, cyclohexylidene ketal,
benzylidene acetal, phenanthrylidene, methoxymethylene

-22~
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30 Geene and Wits, "Protective G oups in Organic Synthesis", John
Wley & Sons, New York (1991), the disclosure of whi ch is hereby

i ncorporated by reference. Exanpl es of such cyclic acetal or ketal
1,2-diol protecting groups are nmet hyl ene acetal, ethylidene, acetal,
2,2,2- 35 trichiyowogsicky! | dene acetal, acetonide, cycl oheptyl i BEeTrEs96/09021
ketal, cyclopentylidene ketal, cyclohexylldene ketal , benzylidene
acetal, phenanthrylidene, nethoxynethylene

-22- WO 96/a4@682, and substituted or unsubstituted carbocyclic

PCT/ US96/ 09021 egﬁg}gl a§u&a;dd,§§ggégﬁ%| 0?4%3?1 Ut&Ekl‘Eﬁ:fé% I iCc

di-ethers (such as ene k m xed et ﬁers

enol ethers or ket L8, en°15t BRRSS>ct formation of

I sour ea: ' Thi s step conprises the cycl [ zat l.on of the |inear

diam ne free bage or sakiet G4 k6 _

al kylation to the isourea, I st pa S st ep
4 &c&

of
compound (X) in an apro?h&ss‘fﬂapeﬁf’mﬁ’t’ S% the, bpafdon Bflﬁh%rr'--"r”r%rt ed
at mosphere, optiondiapine fiee paseemcesalt tofaOcyclicormrea foliowdddys of a

R Sutanio ?33:?5 ALARRIE & die qge?féﬁiff’”ﬁ%e e Flbdepant o
t enper ature | owner ?‘gﬁ ‘?"’é%rcFPBﬂW%%Eér Jatifl 80 & t§°1§°1H€FFo%to'Tz°fO"m n
to 3 days to faom Gafpouid afl inehtieh atsosphenp! ioptdlongligoimitite presence

By "cyclizing agentye ipS- {‘%%Hlai‘ bgateiietts 6 @ng xgiﬂaz,\rea aﬂil?&%awaagon of

reagents and conditions at- can ormat1 on ¢l C urea

from the di ani ne ofCOPGRAEES Wigh a% 3ast B?&r’rﬁ?%%r R YPLERE e"%ﬁ:lﬁuﬁ:ﬂ&le
reagents incl ude bwcllz:.mengent | wind ¢te dnatyo opphemgl 1yc beoadded rett @ phenyl

tetrazoyl formate, GEQ@M&"]B%N% tiHed PBRSHESE tem r% ! fEJiJ aride,
C[garr]-C[err] rdlgalli)y 8?£n®t t di syccinim o
tri chi or omet hyt?chiP&r3P ¥ M3 ‘1 3 days; §8n ?naqurﬂp& evlf]ﬂ'ﬁ%er"r
car bonat e, vinyl en@pt:.onahhbarmﬁetadrd 2(S), 3-pyridinediyl car bonat e.
As used herein, a "hindgg 1%n8a§5enﬁ'5 1s”§n@£ﬁ€da reagbfic | OF | &8fai896n0f 2
nunmber of n|trogen cont erei.n t nitrogen I s surrounded
by sterically denmafHi Ff %’P&u ERRIFT aFn‘Eih%c”?'Ff]ttFB&éng%%é'saé‘r BEEREY i s
reduced. Exanpltde 6bnhatmdm of antywlirasweaufedmitheodiamine rafs dormula
20 (II). Examples of suitable cyclizing reagents include but
are not limited to: phenyl chloroformate, phenyl '
tetrazoylformate, phosgene, diphosgene, triphosgene,
oxalyl chloride, C1-C4 dialkyl carbonate, N,N’-
disuccinimidyl carbonate, trichloromethyl chloroformate,
25 1,1'-carbonyl diimidazole, ethylene carbonate, vinylene
carbonate and 2(8),3-pyridinediyl carbonate.
as used herein, a "hindered amine base® is intended
to include any of a number of nitrogen containing bases
wherein the nitrogen is surrounded by sterically demanding
30 groups such that the nitrogen accessibility is reduced.
Examples of hindered amine bases useful for the present
invention include, by way of example and without
limitation, aromatic and aliphatic amines, alkyl
substituted pyridines, 1,8-diazabicyclol2.2.2]octane
35 (DABCO), pyridine, 4-pyrrolidinopyridine,
. 4-piperidinopyridine, N,N-dimethylaminopyridine (DMAP),
' trialkyl amines, triethylamine, N,N-diisopropylethylamine,
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i nvention include, by way of exanple and w t hout limtation, aromatic
and al i phatic am nes, alkyl substituted pyridines,

1, 8-di azabi cycl o[ 2. 2. 2] oct ane 35 (DABCO), pyridine,
4-pyrrolidinopyridine, 4- pi peridi nopyridi ne, N, N-di et hyl am nopyri di ne
( DVAP) tri Qlologleessn Nes, triethylamne, N, N-diisopropyl etixyiesvénsszi
-23- WO 96/ 40652

PCT/ US96/ 09021 N, N- di et hyl cycl ohexyl anm ne,

NN- di met hyl cycl ohexy,Nadiieehylcyclshisxlaniriest Ny Nedinithylogclohexylamve,

N, N-di met hyl octyl arﬁrﬂe ég@l%@a@ e ﬁw&lﬂw@ao@ gﬁ! 48N ,
1, 8-di bi | 5 8 t t th /| di
vy cvetol mmﬂ”m 14 3PS - e TR meund (1)1 n e o "

aprotic solvent is :b,mmazaldlmydllmls 2. &hhmieceﬁuenal B ,obr an oxygen

al kyl ating agentg ( :I:ral'ﬂF gﬂﬁn 120 [err]C for a
period of 1 - } hr%s&'[ %ﬂt@(}tﬁ%%ﬁ %ﬁ:&#&"? %e formul a (II which is
optional ly isol at ed. In the second:gape Qf fhipnhgtery FEPPYBE & kyiadhng

agent" refers tapmagesbxveﬁt tisecbntaoded Wiehrl-2Y milareegquifedehtsi 6f
met hyl or ethyl and.Y (o] 18

di al kyl ether deri S%Ih ﬁg@n %ﬁ&ﬁé %?%;g% 3?1% f)aorat %%%{alﬁ%es o€ such
reagent s i ncl ude2® G 8% dPeriafpPe lamd2hi PR o Iﬁ%‘?“t at F@PP"‘W& RY|

triflate, nethylo tazhé éEbEmulth) ek nes wpktoadEly isolatedet hyl oxoni um

tetrafl uoroborate, andtr| u r.. "
Sui t abl e aprot ic solvents % 'S ?t g%hle ntE: a;(%og&{ %q%é&?&leaﬁfﬁgl e and
without |imtation: rq?@trﬁyFenEeagent@hpgrﬂE% r¥whezpire R 1

t et rahydr of uran, methydt opi éthyle ande¥hid a debvindg ydretpheuch as a
di net hoxyet hane, sulf gg}_eaggt@tqg_ i ot 8&9\9&%}‘%&%‘3{ Pane, benzene, 25
C

cycl ohexane, pentane exane t ane ohexane, hept ane,

et hyl benzene, M, rla&pcyﬁgxom }"Pé'ﬁ - odP%amRles n%i%r?él SRagents
napht hal ene, - t etnrcimdehybyirnexy;, ofi t-:xmtm’lraané witiioull ddiadeation)- ceokphbe,

furan, diethyl ethei by, %@tlﬂ}])"%% faret kgl Ninzeilouetud e ol yeol
d! ethyl ether, dieth enﬁxg te i_‘ € (Hc é théP%gg-wl
diethyl ether, triet %35'1 8¥ t a nlﬁrﬁPP E?ﬁEr LrBERhY: Hlor i de,
br onodi chl or orret hanegtraifbuonokttatecnet hane, bronof orm

20 Suitable aprotic solvents for this step include, by
way of example and without limitation: methylene
chloride, chloroform, toluene, tetrahydrofuran,
acetonitrile, methyl tert-butyl ether, dimetl'ioxyethéne,
ethyl acetate, 1,1,2,2-tetrachlorocethane, benzene,

25 cyclohexane, pentane, hexane, cycloheptane,
methylcyclohexane, heptane, ethylbenzene, m-, o-, or p-
Xylene, octane, inda.ne, nonane, naphthalene,
tetramethylurea, nitrobenzene, 1,3-dioxane, 1,4-dioxane,
furan, diethyl ether, ethylene glycol dimethyl ether,

30 ethylene glycol diethyl ether, diethylene glycol dimethyl
ether, diethylene glycol diethyl ether, triethylene glycol
dimethyl ether, carbon tetrachloride,
bromodichloromethane, dibromochloromethane, bromoform,
chloroform, dibromomethane, butyl chloride,

35 trichloroethylene, 1,1,1l-trichloroethane,
1,1,2-trichloroethane, 1,1l1-dichlorocethane,
2-chloropropane, hexafluorobenzene,

|
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chl orof orm di br ononet hane, but y'I chloride, 35 trichloroethylene,

1,1, 1-trichl oroet hane, 1,1, 2-trichl oroethane, 1, 1-dichl oroethane,

2- chl or opr opane, hexaf!| uorobenzene, - - 24-
WD 96/ 40652 - PCT/ US96/ 09021
1,2,4-trichlor , 0-di chl orobenzene, chl orobenzene, PCP/US96/09021

fl uor obenzene. step (2): .isourea alkylation: 5 This step .
i nvol ves the nonoal kyl ati on of the isourea with a nitrogen al kyl ating

agent. Thus, corrpowml 4t} chTorobenz@napreidichiokspahzare, C Chl Eéioshatirld) at
| east 1 nol ar 1\(1 ﬁé"?g £ strong base and at- | east 1 nol ar

equi val ent of a nl?rogen a ating agent (Rerr]-2) at a 10 tenperature
of 0-30 [err]C for aperlod of 624 hrstoforma conmpound of the
formula (111). & :ni trogen alkylatlng

Rlerr] . andRerr N5k Ll A0 S0 kel

such as those conriiily aypatregen Wé-lq{i@tl-ﬂg rﬁQQDGgen‘I'husr QOR?PHI@OHI)SLMI abl e

yA gr oyltOﬁ rrfly I nc: Uedrﬁ deSgelibnt isSHoRtAHEES witE atSleaY !lH?IoI&r R[exarri)l e
anda w ou imt I I‘ re err S
taken to be an?ﬂ‘&r %mé %TD%%?P?&@?‘% %’?F% IQ%]% l}l’ mg?.% of 20

sul foni ¢ aci ds or e®iisedenthef & mteroge@gﬂiﬁ@a&rlagugwragk 2-Z)alatyRat i ng
agents. 10 Asersitedtciescdn, 01308t efdp ‘as beeiedhes &-24ehes std Eckm a

base capable of re ' t rea protonated ni t rogen.
Sui tabl e bases inc é’fwlgupfa’géé n%ﬁ%\ t%lgﬂ 25 inorgani c bases such as
met al al koxi des, phospH ased her%m.bﬁhgtmrfmlﬁyege@ kyBrsipg eagestt such
bases i ncl ude, rdferdYo0h FxEgErte ofneheV fdiamiilal RE21Z210rOR?3-FOGhERE R22

e e, sonhosid'Reb- il U B2 R0 AARMAT HETS U L HEDIAME croup

car bonat e, sodi um<car bon pot’assium car cesi
Sui t abl e aprot]t5c SHGHe @SS these (gamuosl ¥ used | ifshengrt of wdgregemxanpl e and

without limtati oralldxm&bnlfosmﬁbde, Z groupsTiiapyincl ddxibdeides and

tetrahydrofuran, diF/RYYE B as, by Wi VY exaipt8 na Whout

N- et hyl pyrrol i done
limitation, Br, Cl, I, and R3-S03-. Here, R3 is taken to

be any group commonly attached to the sulfur atom of
20 sulfonic acids or esters, where said reagents are used as
alkylating agents.
aAs used herein, the term "strong base" refers to a
base capable of removing the H from the isourea protonéted
nitrogen. Suitable bases include, but are not limited to,
25 inorganic bases such as metal alkoxides, phosphates,
carbonates and hydrides. Examples of such bases include,
by way of example and without limitation, sodium hydride.
potassium t-butoxide, potassium hydride, lithium
carbonate, sodium carbonate, potassium carbonate, and
30 cesium carbonate
Suitable aprotic solvents for this step include, by
way of example and without limitation, dimethylformamide,
dimethylsulfoxide tetrahydrofuran, dimethoxyethane,
. benzene, toluene, and N-methylpyrrolidone.
35
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step (3a): nonoal kyl ated i sourea al kyl ati on:
- 25- WD 96/ 40652

PCT/ US96/ 09021 This step involves al kylation of the second

ni trogen of the isourea to forman unsymretrical N, N -bisal kyl at ed
cyclic urea. | W}i@a‘?ep, the nitrogen al kyl ati on pr oceeplSrus96/69021
concomm tantly wth the isourea to urea 5 conversion. Thus, conpound (I111)
is treated with a nitrogen al kylating agent (Rlerr]-Z as descri bed
above) at a t enper a:rMse s@bp4iniflviesr allyiavion pértivsl seicohd- Ritiweger o

rorm . comound bkVindhigblirbe QPlecdhAbhYuh\in@lcical 1 i —p18hiRyiatd

nonoal kyl ated i sourea deprotec nver si on
This step invol vesci’ﬁl}%|qﬁ§Pt'an%Ibd’é‘i&eﬁF6Pec’ih%ﬁ‘iﬁF°gen atlmlﬁFangroup and
conversi on of the pgotesis conevmuitaatly with wha dseubearmmooakksl at ed cyclic

urea. This stepgis or n Ll f p esired
pr oduct spsa I\Ifz%rg‘r']oncs%bofgt | Fﬁhgeéd rahﬁsﬁnniééﬂﬁl ﬁg?saq%st | tuﬁe%
cyclic urea. This BLEFPIRR adkelpbing, &8ssk -Z ag 4escTibpd oY) 2t a
conbi nati on of stepem(a&atm:mdoflws—so °cwims &2 perdodtof SL2-2¢ heseto form

N- nonosubsti t ut ed Qbﬁ}ﬁ% e galel i igyg#gf%%g&qg,r isgi'% g.compound (I11) is

treated with a I nation of reagen Itions for a period

of time to effect renoval of R[err] R[err] R[err] and any other
protecting grolps to faskemd . Ky 1ahed s 10X %

si mul t aneous conve Snt t of corrpound 25 (rrr), where R[err]
Rlerr] and Rferr] are aci abl gr.oups, m neral acid, such as

hydrochloric acid or suFfBif seeacmvolvesu ﬁhpns%]é:,anegps APRFOFERELOR 9F,
such as trifluoroacheidiol graapdand conversbon aff thevdksouxtdacabi an exehange

resin inthe  (Hherdld d-9b ﬂg&%&gﬁaﬂ%@{@r\g}e‘aomm@s% Gt her 30

sui tabl e solvents fncl et rahydr.of ur an.

step (3c): nokdal REFERERES BUPLACe SEBRER Rﬂat’*@&n the QesiTegnpeeddn: 35
This step invol vesisha N-eiomosubstititedr sathenftHaneN, N' -dismbseattoedn urea

while leaving the ¢di,1;Pr@leBCtiPRis step may also be performed

alternatively to a combination of steps (3c) and (44)
whose product is the same N-monosubstituted diol protected

20 cyclic urea. Thus, compound (III) is treated with a
combination of reagents and/or conditions for a period of
time to effect removal of R, R5, RS, and any other
protecting groups to form compound (VIa). An example of
such a simultaneous conversion is treatment of compound

25 (III), where R!, RS and R® are acid labile groups, with a
mineral acid, such as hydrochloric acid or sulfuric acid
in in water, or an organic acid, such as trifluorcacetic
acid in a solvent or Dowex 50 cation exchange resin in the
(H*) form in water, to form compound (Via). Other

30 suitable solvents include methanol, ethanol, and
tetrahydrofuran. '

35 This step involves the selective conversion of the
isourea to an urea while leaving the diol protection
groups R® and R® intact. The product of this step (V) is
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groups R err] and R err] intact. The product of this step (V) is
- 26-

WD 96/ 40652
PCT/ US96/ 09021 carried through to either conpound (Vla) via step (4d)
or to compound (IV) via step (4c). Thus, conpound (JI11) in a

solvent is treaggq%ugy[ﬂ an isourea -oxygen deal kyl ati ng agpetusisnszt
t enper at ure of err]C for a period of 0.5- 5 120 hrs to form

corrpound (V) which is optionally isolated. As used herein, the
term"isourea oxygeirrdedl kKNr&ighto eltﬁdﬁiﬁompbﬁﬁcr w:taq ama Eedfolld)obr

conbi nati on or reage 0 o] C e ne val
of Rlerr]. An a&(%#%?gu%? g%hl;’lg g%% @I&IS hy ra'2| E’éshm R?grr]
and 10 Rerr] ar eSQQ-WEré%lWée%leébWétbr%ﬁ-S@HEﬁam @l@ﬁéikﬂﬁting

oxydi met hyl ene- 1, Jagtint! agnd Eémparatiusendt (B0-250nem toreal Wertiod of df.,5-

conmpound (11 t a o e[

compound (111 a1 1 pdagheo s SRIPON" U8 1o quptiy 0 L icho28.

met hoxi de i n al cohol omswased mrq;tmer:h%te@wﬁ&a%e%mm fegllelatdag t o
remove Rlerr]. agent' réféfs Ad @hy Feagditkpratesibinaion byl ﬁéag&hts

This step invol vesar?d Ehcgftfgns% Qv?xiﬂﬂs tletﬂgggm%l%er I:[(%rtro%%gegf cﬁl a

N- nonosubsti tuted TyClTcar orman uns
N, N - di substi t ut edeJGa}T@llﬁcoﬁr%‘éFh arFeggenkpis hydrgzm s&hwsd when R® and

conbi nation ofygst em a&éoamwmmbhstablétg&ﬂub%&&hv&y &b:eabﬁya@l%xan

aprotie - osol verpSmepnPIERE BLagOIP At L meltS, cRRAPOHRIRERY ' 05"

a strong base and @f dosmoundnElHg| s thquydcazine ISie-h’iS compourdgEw -
al kyl ating agent, Wikdr 5 and Rf hesparpdsy etablé- group,3QofiQﬁ1&]l§'&z@klaeperi od

of 0.5-24 hrs to f C r r ase is
a sodi um hydri de OP'{ W ggpgasm un@thgx%de Y ea1§€ﬁ°£) g%&%&aé%egé}%}gt I C
solvents for tHis ’éﬁbilﬁcﬁg%ﬁéen%?’ay bewagfe%mexam% d without -
limtation, dinmethylformamde,  di rrethylsquOX|de t et rahydrof ur an,

di met hoxyet hane, bepzans -rJe. 35
step (4d): nonoal kyl at é€d urea de I nvol ves t he

renoval of the protectifhgds Ste@r%‘?ﬁoﬂ?—‘iﬂ@tﬁpﬁt @Et"e'%e Wﬁ‘éh’@)‘é"ﬁ"f ut ed

cyclic urea to nitrogen of a N-monosubstituted cyclic urea to form an

20 unsymmetrical N,N’'-disubstituted cyclic urea. This step
is the second of a combination of steps (combined with
step (3c)) which provide an alternate pathway for
preparing compound (IV). Thus, compound (V) in an aprotic
solvent is contacted with at least one molar equivalent of

25 a strong base and at least one molar equivalent of a
nitrogen alkylating agent, R23-Z , at a temperature of 0-
30 °C for a period of 0.5-24 hrs to form compound (IV).

The preferred strong base is a sodium hydride or
potassium t-butoxide.

30 Suitable aprotic solvents for this step include, by
way of example and without limitation, dimethylformamide,
dimethylsulfoxide tetrahydrofuran, dimethoxyethane,
benzene, toluene, and N-methylpyrrolidone.

35 :
. This step involves the removal of the protecting
groups from the protected N-monosubstituted cyclic urea to
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-27- WD 96/ 40652

PCT/ US96/ 09021 formthe deprotected N-nonosubstituted cyclic urea.
Thus, conmpound (V) in a solvent is contacted with a conbination of
reagents and/or conditions for a period of tine sufficient to form
conmpound (VI a) .y g?,wpl e of such a 5 conbination is warm aganReé9021
hydrochl oric aC|d or the renmoval of R err] and Rl err] when they are an
acid | abile group. A suitable solvent for this step will be chosen

accordi ng to the pfoim alleafeprovertadoN-mnicEnbssibeted cyclipenfeax.nedhusSiich a
sui tabl e sol vent vddofg Q@Stiﬁ% ts%ivé:@c rse%thEtéé’Wﬁtﬁqi g“éox&%a%?.gge“ts

al t hough, it may particip deprotection it

N, N - di substitut e&%ﬁﬁaig@nt‘}?e%lng/“ &Qﬁii%’i’é@ﬁ &R* gcperiod ofptimeop
i nvol ves the depr osm:lcﬁnneftoofmundmﬁdmﬁd (VIajo fmu rn:mmmemsﬂ s(u‘éhbh This

step may corrprl e %ﬁr n and/ or
t he converS| on %&:Tnuné?ﬁgg%%tggu ergigﬁlc %]%E"li err légnd
Rlerr] to t hei Fergs&l; o R rqﬁﬁd( FPPE a¥e(3n s'“%- egroup.

contacting conpound (I|\A suifabie edivent] fandchRiscstbpartld aieeahosen t oget her

to form - CClCH{ €1 LAJLGIILG o thd A0k YERlacchyBRe 8 S@Hn 1o WAE ol 21 0

such as hydrochloric aC| sufricien

conpound (VIb). Pperformegse ?‘éﬁ)‘?é sydtakle eolypnbiwhbl Renigextyto ghe st ep
is 25 nade acihr diewpttiont benditionsubad raagemtsl,oalwmm | $t hedyng

per f or med. under’st%alﬁ'%Lgég’%?é: pedabay roﬁé?% t hpod.pE the invention may

be further ng to sc hIS Schene I n no way
shoul d be construed as |imting the scope of the 30 invention but serves
only to exenplify one ctephddimn\N,N' R ‘ sent invention

deprotection:

15 This step involves the deprotection of compound (IV)
to form compound (VIb). This step may comprise the
removal of more than one protecting group and/or'the
conversion of functional groups on R4, 'R7, R22 and R?3 to
their desired form. One example of this step is

20 contacting compound (IV), wherein R5 and R® are taken
together to form -OC(CH3)20-, in a solvent with an agueous
mineral acid, such as hydrochloric acid for a period of
time sufficient to form compound (VIb). :

The judicious selection of solvents for this step is

25 made according to the particular conversion which is being
performed.

As described above, the method of the invention ney
be further understood according to scheme 7. This scheme
in no way should be construed as limiting the scope of the

30 invention but serves only to exemplify one of the many
embodiments of the present invention.

[ R=6
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-28- WO 96/ 40652
PCT/ US96/ 09021 Scheme 7. [err]

WO 96/40652 PCT/US96/09021

Scheme 7.
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The compounds herein described may have asymmetric

5 centers. All chiral, diastereomeric, and racemic forms
are included in the present invention. Many geometric
isomers of olefins, C=N double bonds, and the like can
also be present in the compounds described herein, and all
such stable isomers are contemplated in the present

10 invention. It will be appreciated that certain compounds
of the present invention contain an asymmetrically
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The conpounds herein described may have asymmetric 5 centers. Al chiral,

di astereoneric, and racem c forns are included in the present

i nvention. Many geonetric i somers of olef ins, C=N double bonds, and
the like can °~ also be present in the conpounds described herein, and all
such stabl e i soggysguges contenplated in the present 10 inventp@fusesioosd | |
be appreciated that certai n conpounds of the present invention contain
an asymetrically - 29- WO 96/ 40652

PC;"/ US|9|6/ 09021 t subsﬁlﬂ%bdt caBisort %{tbﬁn éﬁd) 'ﬁayalbé By1ded 14l éb@ﬁt:dl'iy
optically ac . i S, We n the ar

to prepare optical a‘%l ve§$§%’r?ﬁ'sé %rogi“ﬁ asnf)yls ggg}bﬁ%“ﬁ‘ 15 ta&'{??ﬁ c
forms or by synt he§PsPr€maé‘ﬁ1 @pti@llwya&mveefomstamhra; domt aesalm:lonl so,

it is realized thabfcréceaﬂd formd o HyJSoREhd1E, '§9&Er®tﬁfca§.ﬂ§ seﬂwnds of

t he present rib and, may, t as,a ture
of isonmers or as ségar é't%gdg%g%’?r%%c fig- Jlﬁl cﬁF?ia eft%a&l gis neric,
racem c fornms and EF%QGHE?FFKlWBCOE(ﬁth spmpowids: oft thet presente

lnten]ged I:Jnl eszI t hevariden§ dfe desciii®e@OSHE Hat b&tﬁéolté&a%&sf afﬁi;kt%rte t
specitircally 1nalc e el n erm rotec |ng
group" (or l\?E ﬂ‘l Setad® ?%%Pﬁ’?g ‘g%ﬁ ﬁirh qlrof

organi ¢ synthesis SHEYEOPRBL@ctHasIemd L magdo@bls gemnel;sflcusminém.lcei n,
the term "am neo pr obems oT0aGsORRYe0ARE' intendel] CEfldeh RHK EEEGERIC known
ani ch oy be o BegreosneM R U deBhet ol 5 St kit TR, ialkaldls, 1
an amine protecting grdfpused che%ﬁﬁmetblﬁotétﬂu agige oot ingngtounts” t{kwse
!]I ?]t e\c;lv: n Gr&egne ar-piititect e PlksHareeto anygRWRp kbl Q?angﬁelﬁffﬂ hygsi s”

ohn ey ons, oNew y t] na
Synthesi's, Bio] ogy® 1¥%t%es%%§é)mt§3%m§g&k§& %W?TQ%E upst ‘heds
di sclosure of 15  ysedrhereine tdip tosao! pbing GIObeCE N IGYOND. rédgenti®es of 25
ani ne protecting grefgrs tbcémde:edyﬁxtakﬂomtirﬂ thbt&et taF organide fol | ow ng:

1) acyl types Suchsgz@igyfor the tpEbEE %%t Xﬁdn&?g{%ﬁ%l wnfdd may be
t

p-t ol uenesul f onyl ; Icocar es s
benzyl oxycar bonyl d with fp Spiee; Fﬂt@@‘ﬁéﬁzﬂlcﬁ!‘}ﬂé@r psayeeted with
1- (p- bi phenyl )-1- an amine protecting group. Such amine protecting groups

20 include those listed in Greene and Wuts, "Protective
Groups in Organic Synthesis" John Wiley & Sons, New York
(1991) and *The Peptides: Analysis, Synthesis, Biology,
Vol. 3, Academic Press, New York (1981), the disclosure of
which is hereby incorporated by reference. Examples of

25 amine protecting groups include, but are not limited to,
the following: 1) acyl types such as formyl, _
trifluorcacetyl, phthalyl, and p-toluenesulfonyl; 2)
aromatic carbamate types such as benzyloxycarbonyl (Cbz)
and substituted benzyloxycarbonyls, 1-(p-biphenyl)-1-

30 methylethoxycarbonyl, and 9-fluorenylmethyloxycarbonyl
(Fmoc); 3) aliphatic carbamate types such as tert-
butyloxycarbonyl (Boc), ethoxycarbonyl,
diisopropylmethoxycarbonyl, and allyloxycarbonyl; 4)
cyclic alkyl carbamate types such as

35 cyclopentyloxycarbonyl and adamantyloxycarbonyl; 5) alkyl
types such as triphenylmethyl and benzyl; 6)
trialkylsilane such as trimethylsilane; and 7) thiol
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30 net hyl et hoxycar bonyl, and 9-fl uorenyl net hyl oxycar bonyl (Frmoc); 3)
aliphatic carbamate types such as tert- but yl oxycar bonyl (Boc),
et hoxycar bonyl , di i sopropyl met hoxycar bonyl, and al | yl oxycarbonyl; 4)
cyclic al kyl carbamate types such as 35 cycl opentyl oxycarbonyl and

adamant yl oxycaiglefigibesz - ©) al kyl types such as tri phenyl ngdisisecne
benzyl; 6) trialkyl silane such as trinethylsilane; and 7) thiol

- 30- WD 96/ 40652

PCT/ US96/ 09021  contaiiingl Bypge t9uds as Upliernd thiesst by aindony | and
di t hi asucci noyl . th:.asuc pr ot ect| ng groups may include, but are not
limted to the fo ng: =di-t-butyl-[9-(10,10-di oxo- 5

10, 10, 10, 10- t et rahydrcﬁ‘#ﬂ@?ﬁﬁ?ﬂ%%ﬂ%ﬁ??%%r%ﬂyﬂe' dout are not
trinmethyl silyl et hyimoehartoonke; £Gklgwdngt et yi-agdy-cabheyyd [9- (10, 10-dioxo-

1, 1-di met hyl - 25 2- gbb_{d)%eﬁ_'a L%ﬁ%@ﬂo- éllmétﬁﬁoxycarbonyl, 2-

b|phenylyl)ethyloxycarboﬁ ycar bon
ni t r obenzyl oxycarb’bﬁ%thﬁ-sj-@ﬁleql&'l@m%  Gmphray hetlmdnscashonyl;

B} chl or o- p- o awimﬁyﬁétm?ﬂwmwmbth%lowcarbonyl 1-methyl-1-(4-

enzyi soxazol y [

benzyl oxycar bonw&ﬁﬁag?ﬂ%i%’s% X%%’r té%’%aé&gﬁé‘%(*&g’elﬁzyl oxycar bonyl ;
3,5- 15 dinet hox?b‘éﬂ@%ﬁ%@&mnyls et hoxy:- 6-

ni t robenzyl oxye ar beNydriesh1£pny D} exiaduyEardml ;N ac2hory p-

t - anyl oxycar bonyl arponyl ;

di i sopropyl met hyl 0 ?E{:%h%ig?%k?ﬂﬁﬂl %et hoxycar bonyl vi nyl oxycar bonyl ;

di (2- 20 pyridyPynaisaEepdy lﬂ%tﬂ}&l OXYCRYPRKA :nPrhy| oxycar bonyl ;

pht hal i mi de; dit h(ﬁﬂwmﬂﬁl)ﬁe&ydb@éw-om benzyl ;

5-di benzyl S“berylmifdlﬂ{é?&ib%%naﬁenéyﬁi 10 &W gh | ene; or

met hanesul f onam d vari a fr]
‘Rlerr], Rerr}> Rribreghoabenzylexycar Eﬁr 53'rﬂﬂdé-m9ﬁ§ﬁx!5 ti me in any
constituent or nifxoken zy1baycarissnyle uNd-p+tcl ubabiol fomylaaineeabbonyl ;

ocourrence. Thus.© &&%ﬁﬁ? ofy}) 7 #%%i&l‘wﬂ%%’?&%wl“esubst | tut ed
with 0-3 Rerr], ghb?P%‘?ﬂW 6‘?613}519?%’:36 ¥hald4230 be substituted with up
to three R err] adiméflsotyicagborpivinyloxgcativorarice dig2sel ect ed i ndependent |y
fromthe defiggd L 5isy1)methyloxycarbonyl; 2-Ffuranylmethyloxycarbonyl;

_phthalimide; dithiasuccinimide; 2,5-dimethylpyrrole;

benzyl; 5-dibenzylsuberyl; triphenylmethyl; benzylidene;

diphenylmethylene; or methanesulfonamide. '

When any variable {for example, R11l, rR12, r13, grl4,

25 m, etc.) occurs more than one time in any constituent or
formula for a compound, its definition on each occurrence
iz independent of its definition at every other
occurrence. Thus, for example, if a group is shown to be
substituted with 0-3 R!1, then said group may optionally

30 be substituted with up to three R! and R11 at each
occurrence is selected independently from the defined list
of possible R1l, Also, combinations of substituents
and/or variables are permissible only if such combinations
result in stable compounds. By stable compound or stable

35 structure it is meant herein a compound that is
sufficiently robust to survive isolation to a useful
degree of purity from a_reaction mixture. Similarly, by
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of possible R err]. Al so, conbinations of substituents and/ or vari abl es

are permssible only if such conbinations result in stable conpounds.
By stable compound or stable 35 structure it is neant herein a conpound
that is sufficiently robust to survive isolation to, a useful degree
of purity from on mxture. Simlarly, by PCT/US96/09021
“31- IRt o |
PCT/ US96/ 09021 way of exanple, for the group -C(Rerr])[err]-, each
gf f t hedt \lNo f }béﬂlésiainbl@ﬁtﬁxﬂﬁhE gouph denritienRd, | yaﬂelcm:ttm gwom t he
efine i st of pogsgi tﬂ?l t is
shown to cross theﬁ Sﬁfg’ﬁg& ?#’fgcf’?n Mn\é{lg%g& ?jlsl Sgt%#i?? E,E
subst it uent na@eﬁfbnﬁtﬂ)rldéﬁ eb pospible®RYn the ring. Wen a subst i tuent

is listed without indi oMdmg b&@df&p@ ¥hBstiuEhts i8Nshown &@békbéyeme i's
bonded to the ;sest of .t he. co

ven forml a
substituent ma bebB ?lcfé’&“\?F &wfoatalf'%rﬁrf% &otH- s‘f}beg’t ispﬁé Qbsst':'%ruent
exanpl e, when the may bafkondedetn any ptomremnzithel ripgpeWhenng| substituent

tetrazolyl, unk §S5i SHRRC Wit iéhitO 1 @1 b Ethg el aBbROFRZ WAYER Sha@er i di nyl,
tetrazolyl group ma be, bonﬁ g?to thﬁ gest of the f,c::o ound a given
n

of
fornula via any atB ¢ the rest e %ﬁc’mp?'é’?‘?a%ay
gr oup. Cbmrnaiqmniaoftl‘mbstmhm&:l&nenbrmmeabbe@e@r‘aa any

pernmi ssible ony i5e&mcih GURhi SiddeaBbehesUldor @xaiBDé £ when gﬁgpounds By
st abl e conmpound or nd t hat

S bIe ct rein_a_co
Is sufficiently roﬁﬁé e?% ggl_#\neggz?.%},atqlagrgglyhﬁ &ufFe ﬁﬁ@‘?
purity froma uehms cwegiified othanwiser mdidt pdperarimydn pipet:mimrwas

therapeutic agent. tetrazolyl Qﬁyhbéebdihdedilt:&y{:he'ﬁedt”benéﬁéi ddindoualjude
bot h branched a d_st.l A g ga rat eogn gl |€ %tgl Q_L 25 gﬂ){ ocar bon
groups having the 8 i T 31" %OEH" PLPRERB

i ntended to i nd udplmllrﬁlbw&nctﬁferamllf'&n@r@m -ai ght - chai n sat ur at ed
al i phatic hydrocarbon gt@iisationd\®df BebsbEERRY Ghaflor UWEREEDDES Cardon

there vo' 1 to 3 SRRl oy &%&%ﬁ)g&ﬁ%ﬁm&%ﬁx&&m&# S ol
gr oup of i ndi ceemePUndsher Byfs BoROERQIAS St AEHELR EtryoErerit is
oxygen bridge; cycheghk\Herelisi & ndcpdeddl ehathGlsudQrficiGRly’ abpeky ity
groups, incl Udéd]g BR¢ive qis'olgéi&ott%' gyﬁééful degree of purity from a
reaction mixture, and formulation into an efficacious
therapeutic agent.
As used herein, "alkyl* is intended to include both
branched and straight-chain saturated aliphatic
25  hydrocarbon groups having the specified number of carbon
atoms; *haloalkyl' is intended to include both branched
and straight-chain saturated aliphatic hydrocarbon groups
having the specified number of carbon atoms, substituted
with 1 or more halogen (for example -CyFy, where v = 1 to 3
30 and w=1to (2v+l)); "alkoxy" represents ‘an alkyl group
of indicated number of carbon atoms attached through an
oxygen bridge; "cycloalkyl" is intended to include
saturated ring groups, including mono-, bi- or poly-cyclic
ring systems, such as cyclopropyl, cyclobutyl,
35 cyclopentyl, cyclohexyl, cycloheptyl, adamantyl and
cyclooctyl; and *biycloalkyl® is intended to include
saturated bicyclic ring groups such as
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ring systenms, such as cyclopropyl, cyclobutyl, 35 cycl opentyl, cycl ohexyl,

cycl oheptyl, adamantyl and cyclooctyl; and "biycloal kyl" is intended to
include saturated bicyclic ring groups such as

- 32- - WD 96/ 40652

PCT/ US96/ 09021 wo 9640652 3- 3- O] bi cycl ooct ane, [4. 3. 0] bi cycl ononp&p,u

[4.4.0] bicycl odecane (decalin), [2.2.2]bicyclooctane, and fort%

"Al kenyl" is intended to include hydrocarbon chai ns of either a

strai ght or branci3ed.odbityslicactane AN . ﬁmbecymdﬁmanéﬂsatur at ed

car bon-carbon bo c t QLnt _along th
chain, such as nﬁsemiﬁbﬁ decan8 ?&gca&qPﬂ f f%g’ﬁgylcg ?{%ﬁﬁeg 8
i nt ended to ISl QHEhhyd'rpéé‘&FlS%n %ﬁé}%@néﬁdew H@Cladetmmnanhon
branched confi gurctisiias efceitheros SPr£idht prebeMiditd coffig@Frdi3brdands

uhich ey o<y \hepBt 3bAb a0k carver B8, A S T

- (phenyl ) - ocgNy incany |gsablefreinty a&PR?I th%llqt@nm suehl ashenyl  gr oups,
respecti vel y, whietheay®, crropeaitd ad toke RORds ami t"laﬁkirﬁ‘fi' 1 iofrehBBd

ftructure Such Y IL‘mélﬁaé( @&S{:ﬁ%&ye&hﬁgdog ?Jhtwl éag be denot ed as

al kyl ene", alkeny ene ene er
"Al kyl car bonyl " |1§73Pﬁpﬁﬂcl%‘?i‘ft1§urﬂ‘é4%@% ORRKOF Immjprlple (ﬁamrl-ndl cat ed

nunber of catbon catrbun mﬁcm:wchhnawcﬁto@rmn & eayhe gpoLt 0 cngerhesi due

of the conmpound bonyl am no" iIs
i ntended to I nc ude an a l %‘gﬁ' p‘%?)ﬁ%h?l ncfldb\lggéd :ﬂ]ﬁ fber of carbon
atons attached throughfh8 nyl"=l "o "akalivenyl) -", bt tRhenvitiere t he
bridge is attachaahdt ohehnkeasu:dﬁerorfo talky2? allesrayndnat ﬁé}@ld@&bq at ed

| ocation. "Al kylzxégb faralvis ich!ard %ﬁ?tgggﬁégu% gg'gug%? n al l%l’e group of

an indicated @3 er of ~car bon_atons a ﬁ wher e

the carbonyl 1gro®F tBeStmgtage; kﬁ%ﬁrgrgr@lﬁpéx?@eﬁléﬁéﬁatbﬁly arde residue of
" the conpound at tegaidabentiat be ﬁ@w&ed)las BQlkylene" P“Eil@enﬁenehm ogen" as

used herein refers iéﬁ@roan th&rh 0 ggh;c i odo; and "counterion"
%r fll |'ve éﬁ ar eH speci es such as

Is used to
chl oride, broni de hyamjtf@rba{’:ﬁat @, tergcipde an alkyd. gsoup

As used herein, ‘odrgh"imdicarednnimisesr e daebom Satoms attached through a

20 carbonyl group to the residue of the compound at the
designated location. "Alkylcarbonylamino® is intended to
include an alkyl group of an indicated number of carbon
atoms attached through a carbonyl group to an amino
bridge, where the bridge is attached to the residue of the

25 compound at the designated location. *Alkylcarbonyloxy"
is intended to include an alkyl group of an indicated
number of carbon atoms attached to a carbonyl group, where
the carbonyl group is attached through an oxygen atom to
the residue of the compound at the designated location.

30 "Halo" or "halogen" as used herein refers to fluoro,
chloro, bromo, and iodo; and "counterion' is used to
represent a small, negatively charged species such as
chloride, bromide, hydroxide, acetate, sulfate, and the
like.

35 As used herein, "aryl" or "aromatic residue" is
intended to mean phenyl or naphthyl; the term "arylalkyl*
represents an aryl group attached through an alkyl bridge.

-33-

SUBSTITUTE SHEET (RULE 26)



I ntended to nean phenyl or naphthyl; the term"aryl al kyl" represents an
aryl group attached through an al kyl bridge. :

- 33- WO 96/ 40652

PCT/ US96/ 09021 By way of exanples: the term"(err]-Cerr]
arylalkyl" is woog4aésgnded to refer to an aryl group attachegeir/caieid
Cerr]- Clerr] alkyl bridge to the residue of the indicated conpound;

the term"(Cerr]-Cerr] alkyl)aryl" is intended to refer to a (Jerr]- 5
Clerr] alkyl gr oupwadycbfi exahﬁmhedhéhtém@hcancibﬁrﬂall&yl@ is t he

due of th t |
iy )? 15 [ R Mt i g
Clerr]-derr] al kg4 dpPridge & °rE§‘PdJa%‘55(ﬁuec Ré the indigasedeeompaypdund. 10

As used herein, "ths hm:ytcl"@cl-em alkybpayel dsr eatehded to refér'tﬂi @@Z&d to

mean any st ableg 8 I or_ 7-
14- menber ed bi cygﬁc 3‘3’ Ggggi%gcl I@ngggq?%\é(épkﬁrg%pm rr%‘@(g f@ycl I C
carbon ring, auA| 1pgL SoEgoundy th F?mnm@ned or
15 aromatic. Exagrmmlof- swqtnt@aabacwd» efieiCtodgn diyh % ab Bed

p né?? i pheny

limted to, cycl %]_qﬁ

napht hyl , i1 ndanyl F§r¥ant yf &D%ﬁkﬁ gfg@g;% gﬁ%nﬁ%ﬁﬁ% alin).

As used herein, mw"ﬁ@mmméym e" is intended to 20 maan a stable 5-
to 7- marrberad) nonocy@s @ised mxeéml | ec&Fbocyclef- ogo- grégi lsi C

heterocyclic rin th atyrated_or,, unsajura whi ch
consi sts of gl%wrkb%%ngégrﬁo gﬁ%‘“ ?%Fn%ta{bg‘ 5ﬁe’t"‘@)roal"@ﬁ‘ée ependent |y
sel ected from t he"Qpsysléener licwglée or 70 &adl4-membe2®d bieyadic bie

ni trogen and sul ftaridyeil@E06t b uityo OPdIntide¥d lﬁ‘i‘rc%bdé&%n 3adgt he

nitrogen nmay opti | Jey t cyclic
group in which an&ﬂfacJf w??ﬁ;'ema bc&}%eS m%’g gglé? ng? ‘r‘%as: % Plised to
a benzene i r%foméchet@%@}éﬁ| ef r$1%$§1 faybpevies a@néudeo BE ares
pendant group at oty liaiieedaimMcotloprdiil ,atoaLoberidyl, cyém,qu in a

stabl e structure. %é}ﬁ 1he ngl [ ‘ggﬁ ri herei n_my be
substituted on cag i;?%ﬂ’ ﬁaﬂ‘ énl figﬁnif ﬂlare?g'a’? 1tqrng conmpound-
is stable. akydpenaphthvihe(ee s include, but are not linited
35 to, 1Hi ndazol e, szpmsealhei@inb,tRé-itﬁdiml"ﬁeZeﬁBéﬂjléli 0y |1ntended to

G AT S P el B LR el SRR ihrensc oo
10-membere icyclic heterocycllc r1ng which is
either saturated or unsaturated, and which consists of
carbon atoms and from 1 to 4 heterocatoms independently
selected from the group consisting of N, O and S and
25 wherein the nitrogen and sulfur heteroétoms may optionally
be oxidized, and the nitrogen may optionally be
quaternized, and including any bicyclic group in which any
of the above-defined heterocyclic rings is fused to a
benzene ring. The heterocyclic ring may be attached to
30 its pendant group at any heteroatom or carbon atom which
results in a stable structure. The heterocyclic rings
described herein may be substituted on carbon or on a
nitrogen atom if the resulting compound is stable.
Examples of such heterocycles include, but are not limited
35 to, 1H-indazole, 2-pyrrolidonyl, 2H,6H-1,5,2-dithiazinyl,
2H~-pyrrolyl, 3H-indolyl, 4-piperidonyl, 4oH-carbazole, 4H-
qQuinolizinyl, €H-1,2,5-thiadiazinyl, acridinyl, azocinyl,
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PCT/ US96/ 09021 benzof uranyl, benzot hi ophenyl, carbazole, chromanyl,
chronenyl, cinnolinyl, decahydroquinolinyl, furanyl, furazanyl,

i m dazol i di nyl, imdazolinyl, imdazolyl, i ndol i nyl, .indolizinyl,

i ndol yl, isobenwofgeueesy!, S isochromanyl, isoindolinyl, isoi rOMUS6/09021

I soqui nol i nyl (benzi m dazolyl), isothiazolyl, isoxazolyl, norpholinyl,
napht hyri di nyl, octahydroi soqui nolinyl, oxazolidinyl. oxazonI

phenant hri di nyl , Jsnzednranyl,i mphzoplmphesladl, nszarbazole,pbhnemanzal

phenot hi az: nyl F&}&md i IMI o Olm§¥ OMa%r%gr ?ﬁg_m&%l?%;gg;% L, !

pi perazinyl, piperidin o éi 4

pyrazol i di nyl, %?&Fﬁ}ﬁ}r 2 I 5 pyridyl,
pyri mdi nyl, imdoddnydi rgndolpylmx)ld riidolyl r bsobenzodimamyil i nyI

et r ahydr o sﬁéhf‘?ﬁ""fﬂw‘m‘w %gh*‘d*’mﬂﬂuf%g??%a@m Laogheismi of urany|,
thi ant hrenyl, thi @?&zéf"ida 1Y1Elﬁ Ta'@/%/q“[ en§7¥ xafz,q(ia( %%Wényl

Al so J ncl uded napiﬁhifns@myh,ngchﬂhhfdmmqwnpbmms omagal idiryl .f,or

exanpl e, * t he abo‘@c&%ﬁ?lo%ﬁrﬁ%thgi’dlnyl EEﬁaﬁ@l'ifBla. g@st hdtiibas ;, yused
herein, means tha ﬁ pore ens nat e fémis
replaced with a Dg’ﬁPP ]al?ﬁ'(ﬂy 6%'%‘1 VEFWAr t he
desi gnated al@m slﬂmhaﬂcazlmoeMperczml plpem;éanéd paeﬂidimtl.t he
?ubst'tutO; on« eSLﬂdﬁnym apdyfa%bhe Bﬁa%mguwrazﬂm]ngls d3ANnyn$ #ﬁto
i , = t hen s_on the a ere

term"am no aci dpygf‘zag@d( f%&é‘ z g? ai] Hd io%ﬂﬂ-@ﬁ’ﬁ(ﬂal ni ng
both a basic ani myxFodiginyi mra@lmscl. pyr@rali’)bxmlglazobinyhcl uded within
this termare nat@ﬁalbﬁﬁyl,a goﬁglﬁg,l n%hﬁh@glmlunggyﬁélﬁwlno acids, as

B oani e 15 e staRatbh gt O o0RE ey, oo [V T ree
this termare m&ﬁrmmémwlammazolyhclmmhhewli hisiazdilyit| osed
in, for exanpl e tRaleast 5 ﬁ'ﬂfbp%'ényl/e'ﬂﬁ%lﬂyﬁlgﬁﬁtli@ﬁ?lrefé%‘%@ﬁncﬁ/g 3 ?égzg}
e e, % e TR 1 Bo Al BB A Shens For
-35- example, the above heterocycles.
20 The term "substituted", as used herein, means that
any one or more hydrogens on the designated atom is
replaced with a selection from the indicated group,
provided that the designated atom's normal valency is not
exceeded, and that the substitution results in a stable
25 compound. When a substitent is keto (i.e., =0), then 2
hydrogens on the atom are replaced.

The term "amino acid" as used herein means an organic
compound containing both a basic amino group and an acidic
carboxyl group. Included within this term are natural

30 amino acids, modified and unusual amino acids, as well as
amino acids which are known to occur biologically in free
or combined form but usually do not occur in proteins.
Included within this term are modified and unusual amino
acids,such as those disclosed in, for example, Roberts and

35 Vellaccio (1983) The Peptides, 5: 342-429, the teaching of
.which is hereby incorporated by reference. Modified or
unusual amino acids which can be used to practice the
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I nvention include, but are not limted to, D-am no acids,

hydr oxyl ysi ne, 4-hydroxyproline, an N Cbz-protected am no aci d,
ornithine, 2,4-diam nobutyric acid, honoarginine, norl euci ne,

N- et hyl am nobuiyyggeedsi d, napht hyl al anine, 5 phenyl gl yci nepcTrusss09021
[err]-phenyl proline, tert-Ieucine, 4- am nocycl ohexyl al ani ne,

N- net hyl - nor | euci ne, 3, 4-dehydroprol i ne, N, N-di et hyl am nogl yci ne,
N- met hyl ami nogl ycimesntdeaninudmideer bdt rerel-noar bimdtdde taci Dramino acids, '
623- am3nocgg3020(2%r %91§:trﬂ=_~',(<'zl E&E;Ppeln i ch':i.iné(,) af W eBREXRHEEA OB h6 aci d,
1- am nocycl opent Mﬁﬁﬁﬁweac?dg'élmﬂ%%ﬁ/ac&&'OMI'i ¢ acid,
and 2-benzyl.-5- norlzwchngeN-methylaminbbutyric acidtheapbthylal@nimeaci d
residue” as uged QiehRhB1PRARS Rphb pmrihie?”té’ft-".\,[%ué}'}l&o acid (as defined
herein) that is resent .in %Eggide. he term "peptide" as
used herein neans‘a"a"'@ﬁﬁﬁga‘rﬂilexy al guing,, Nsmet By hmanAgugingyr e ani no aci ds
(as defined erdeidehy fihaprcddaeel | Nidelimetigdasimiglgcpnei | de bond. The 20
term "pepti de” aljqondeh sififiRgd PERpAENdE- £RR, &Bépﬂnmtla-car%&sa&'cdscﬁa?

non- pepti de conponent,s, such "as E eudopept | de 0 Eeptl e mmetic

resi dues or ot her® TIHPERFRP S BGLS- t’@@f%’éﬁ ﬁl“%r.’o"‘f}tﬁéﬁ 4~ conpound’ cont ai ni ng
bot h pepti de 1@nd cycloherapermrbosylbopaight 2-ray-aland Be (amfromezthylo-as a 25
"peptide anal 09" .penzoic aciaT,hQ-hﬁiﬁbé;Pg&;ge%aﬂ boiFafs defpyval ent am de
l'i nkage forned by, | ogs of nol ecul e 0 ter tween_the car boxyl .
group of one am %’%cﬁ?@mﬁmﬁFWﬁﬁ BfF1% and 2zbemayindino acid. 30
As used herein, "ghiaopantandicakkydacceptable salts” refer to

derivatives of the di §¢kogd GAHRANESIINRIRHe" as m%dpﬁéféﬁ GRipgund i's
nodi fi ed by glgki cid or salts t hzreo ) S oI%
ly

b . EX . .
phar maceuti c e BPEHTE %%ea?a?"f”sm? maidqgdas fl&reanﬁ%’few)mt{néa i%,

m neral or organirreg®ntaih d pepbtidef basic resi dues such as anines; alkali
or  organic salts @heagésh ®peptidseSas HaRdARefAnD A%hE Ca Adnouna  and
the like. The phanmmcedtledld YerEGSPs 2SS dniSo acids (as defined

-36- ;
herein) that are linked by means of a peptide bond. The

20 term "peptide" also includes compounds containing both
peptide and non-peptide components, such as pseudopeptide
or peptide mimetic residues or other non-amino acid
components. Such a compound containing both peptide and
non-peptide components may also be referred to as a

25 "peptide analog'. . ’

The term "peptide bond" means a covalent amide
linkage formed by loss of a molecule of water between the
carboxyl group of cne amino acid and the amino group of a
second amino acid.

- 30 As used herein, "pharmaceutically acceptable salts"
refer to derivatives of the disclosed compounds wherein
the parent compound is modified by making acid or base
salts thereof. Examples of pharmaceut'ically acceptable
salts include, but are not limited to, mineral or organic

35 acid salts of basic residues such as amines; alkali or
organic salts of acidic residues such as carboxylic acids;
and the like. The pharmaceutically acceptable salts

-36-

SUBSTITUTE SHEET (RULE 26)



WD 96/ 40652 PCT/ US96/ 09021

I ncl ude the conventional non-toxic salts or the quaternary anmoni um
salts of the parent compound forned, for exanple, from non-toxic

i norgani c or organic acids. For exanple, such conventional non-toxic
sal ts include Wpsaoserived 5 frominorganic acids such as pedrussddosii C,
hydr obr om c, sul furic, sulfamc, phosphoric, nitric and the |ike; and
the salts prepared from organi c acids such as acetic, pr opi oni c,
succini ¢, gl ycol imglusieethe ccorivatitionalatdr-toxic saltsAIorC thei fhaLermsoor bi c,

parmi ¢, TRl el ¢, JGONKIBLRLS orl0nePhERNACE bund! A | rBE GOER

salicylic, sulfani . .acetox nzoic, tumarjc, toluenesulronic,
met hanesul f oni ¢, £rom NERREERLGINGrEBRLE O NOPR1IC| ’GIR-onFRr XMt | i ke.
The phar maceut i csuidly concentdral sshtsoric tdadtpr bisehide thosevéetiwsd candbe
synt hesi zed fg o : 3 £ n g\%,ﬁg | NS | acidic
m%i ety by congveﬁ%%ﬁéﬁa{:&%%%g%lggl g‘r’fé?haods. ?‘?\%{%ﬁ%} hgsgﬁﬁ%% can be
pr epar ed by FEHMRRg SPEaMice REPEPRATICASBIEFIGaIKt thRedkenARunds
with a stoichi ongte isalasoprdpafed feompprggnicaseidasud as aceeid, : n wat er
or in an organi vent., e ) f e twR;. ge Y,
nonaqueous nedi ;p | léﬁg%he%cééqﬁ%r nbﬁ#%%ec?afé,gagfﬁar%& ) :"Féolg%)%éa{nol , or
acetonitril e aretartarigef@itls, pSePEbiF, NEMPAs: dakgis Aydrewymaleis,

Remi ngt on' s Rharphemlacetic Sglataric, 1Génrcdd, , sdbhidylic, BubFasiiiwg Gonpany,

Easton, PA, 1985ac§i:ox§rﬁé§zo{&e f%ﬁlarﬁl‘ra Cé%ggﬁi%%c%g édgﬁplgﬁéﬁwyfonic.

I ncor porated by referéence. . he pl :

acceptable" is e%élsﬂf‘?%i R*RbL¢ efisethionips &b fh8uhke- nat eri al s,

corr_posi t i ons, and/ or _'lmnsplgartﬁane'm:imnmjn mcaptablléisa_lﬁne of th§Cpﬁ&é?ﬁ: sound
medi cal j udgnent 1 kiighl Gad He $9fichBafed 9B 0he ddbrkNEchbSHPS Of human

bei ngs and ani mal s, W thout excessive toxicity, Trritatl _allergic
response, 12 orVIRARLFOBrIHIS R HRSLENDY | 2GS NMOL RIS GPEVEnt analy
reasonabl e benefchemiicak meithads. 3Benerally, such salts canPbefprémated

Condi tions by r¥a8Pifid®he free acid or base forms of these compothds
with a stoichiometric amount of the appropriate base or
acid in water or in an organic solvent, or in a mixture of

20 the two; generally, nonagqueous media like ether, ethyl
acetate, ethanol, isopropanol, or acetonitrile are
preferred. Lists of suitable salts are found in
Remington's Pharmaceutical Sciences, 17th ed., Mack
Publishing Company, Easton, PA, 1985, p. 1418, the

25 disclosure of which is hereby incorporated by reference.

The phrase "pharmaceutically acceptable® is employed
herein to refer to those compounds, materials,
compositions, and/or dosage forms which are, within the
scope of sound medical judgment, suitable for use in

30 contact with the tissues of human beings and animals
without excessive toxicity, irritation, allergic response,
or other problem or complication, commensurate with a
reasonable benefit/risk ratio.

35 ' Preferred Conditions
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The preferred hydroxyl protecting group is one in which R err] and
Rlerr] are not taken together. The preferred

tetraal kyl ort hocarbonate is tetraet hyl ort hocarbonate. 5 step
(1b): %g é/ag6ss erred hydroxyl protecting group i s aceicanissgosn2: or
oxydi net hyl ene- diyl. Wien it is acetonide, the preferred conditions
for renoval are treatnent of a 10 conpound with such a group in toluene or
chl or obenzene Wi t #he preferred diydmxylapeoitertdhgagsouy dle enacia i n t he

e o form a danioRos afdihy SadiySeotaph a""aegﬁérgf’;t cq 15 0t
preferred cyclizing ageftP Fﬁ%@i@?gg‘??ﬁm&ﬁrgy#{’m nate oif t oget her to

form - OC( CH[ er r ] xeerag¢thyloxrthbosximmater. tri phosgene. The preferred

nol ar equi val gnts of cyclizing agent is 1.0 - 2.5 for phosgene and 0.4
- 0.6 for triphosgene. A preferred cyclizing agent when R err]
and R[err] are not 2 dget her- is carbonyl diimdazole (CDI). It is

preferred that 1. 1 eqrhe arefesred IGHrdxylagoerbcting group iEhacptehide ed
react 1 on S0l ven! el BrydiRchgl U 3-atyac otk &UF 4 EdpIudr ofg an,

met hyl tert butyl et hane,. eth

1,1, 2, 2- tetrachl§F@5Fﬁ5ﬁ%c°§§1E&RP§n§§%yF@W@”9hP5F| EeaﬁWﬁ?gﬂBFeapreferred
solvent is 10 acetpoind iwich such a groupf inHmlsehe édvrehlairobeezenani ne i s

din the thOD,1g dded t
used 1n the %ﬁ%ﬁéo-_f‘r#dhoi r LS mﬁgertﬁ sﬁi%ﬁi %f @sén bepadded to

the reaction. 30 e erre am ne of the reaction
with CDI is triecPRGPERSHOL ¢t~ 20 Jded, papivalants. ?frﬂé‘lflcoh° efRF V&l ent s

of the hindered @m’rmedb@sa bedanrarb form a deprbuecpedfompatinidi wbrtled.sam ne

base for the reagkh9hee wi th phosgene is dllsopropylethylan1ne The
preferred 35 nDIar eqU|vaIents of hindered am n bas I S
The preferred®reactioft P’éﬁ%?&flu%‘ﬂr’szwg[ @??TCW 3 and %r%?%r?aéi?nt hat

the cyclizi ng agéegebbernddedorm +0C(CH3)20- is phosgene or triphosgene.38-
The preferred molar equivalents of cyclizing agent is 1.0
- 2.5 for phosgene and 0.4 - 0.6 for triphosgene.

A preferred cyclizing agent when R® and R® are not

20 taken together is carbonyl diimidazole (CDI). It is
preféerred that 1.1 equivalents of CDI be added.

The preferred reaction solvents include toluene,
acetonitrile, tetrahydrofuran, methyl tert-butyl ether,
dimethoxyethane, ethyl acetate, 1,1,2,2-tetrachloroethane,

.25 and methylene chloride. The more preferred solvent is
acetonitrile.

If the salt form of the diamine is used in the
reaction, it is preferred that a hindered base be added to
the reaction.

30 The preferred hindered amine base for the reaction
with CDI is triethylamine. It is preferred that 1.1 molar
eguivalents of the hindered amine base be added.

The preferred hindered amine base for the reaction
with phosgene is diisopropylethylamine. The preferred

35 molar equivalents of hindered amine base is 2.0 - 4.0.

The préferred reaction temperature is 0 °C. It is
preferred that the cyclizing agent be added at a
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tenperature below O [err]C fol |l owed by warm ng of the reaction to 20 -
25 [err] C The preferred oxygen al kyl ati ng agent is nethyl
triflate. 5 It is preferred that the cyclizing agent be added in
portionw se ov%ogmﬁggengt h of the reaction. st ep Ho)us96/09021
The preferred strong base is a netal hydride. The 10 preferred netal
hydri de is sodi um hydri de. Scope for product of process:
Preferred in thigemgeritiirenbeIow PIPOCESFLIWRA birewarming lcfP&ha! rédrtifon
conmpounds of t hetégédm_l a2 la) and (VIb) 15 wherein: Rlerr] and
Rlerr] are indepéndentl|ly selected at each_occurrence . fromthe
group consisting of: The preferredjagpnchbkylatdmey posnbsis metdylwi t h 0- 3
Rlerr]; and triflateC(err]-Clerr] al kenyl substituted with 0-3 Rerr];
20 Rerr] is d&ndepen | e rkenc t .
group consi Stgl ng of :.@%Jp§gk&%ﬁ%e 5’, @ﬁ%lcgfig%zﬁgxga%%%ﬂ@rﬂe Qﬁded n
-CH er r] NR er r | RP@Ftionwigry ever he Apngth of the reaction.cgerr|Rlerr],
-OC(=O R err], -ORerr], -S(Oferr]Rerr], (err]-Cerr]

al kenyl , C[err]-C[erQ%xﬁzgﬁgglkylnethyl ,Cerr]-Clerr] 25

cycl oal kyl substituted w 2 Rlerr], Jerr]-(err]_al kyl,

substituted with 0-2 Fyeprplerred (qyrong) bege iy aamepp} hydride. The
substit ut ed 10 t hpPeferfed mbtah ¥stdride- €6 esadiumatpaeydéi C

resi due substituted with 0-3 Rerr]; and a 5- to 10-nenbered
het erocyclic ring system 30 containing 1 to 4 heteroatons
i ndependent |y é&/gen, nitrogen or sulfur,
sai d Preflegtredyth i thils Agveysicmikeangroodss ifidit €dewi t h

0,2 BTl pRheslioh bPOSREREL! e e thutho SRS (HEE 1O

the 35 consi's n ano,
-CH err] N( R[ % r] VhRereiy:] ), -OR[err], -N(Rlerr])R([err]),
d Sr r]-Cerr] al Rérgdd RT ar¢ |irdepenfently selected at each occurrence

) from the group consisting of:
C1-Cg alkyl substituted with 0-3 R1; and
C2-Cg alkenyl substituted with 0-3 R11;
20 RI1 is independently selected at each occurrence from the
' " group consisting of:
H, keto, halogen, cyano, -CHoNRI3r14, -NR13Rl4,
-COR13, -oc(=0)R13, -0R13, -s5(O)mR13, C2-Cg
~alkenyl, C3-Cg cycloalkylmethyl ,C3-Cio
25 cycloalkyl substituted with 0-2 R12, C1-Cz alkyl
' substituted with 0-2 R12, aryl(C1-C3 alkyl),
substituted with 0-2 R12, a C5-C14 carbocyclic
residue substituted with 0-3 R12; and
a 5- to l0-membered heterocyclic ring system
30 containing 1 to 4 heterocatoms independently
selected from oxygen, nitrogen or sulfur, said
heterocyclic ring system being substituted with
0-3 rR12;
R11A ig independently selected at each occurrence from the
35 group consisting of:
. ~ H, keto, halogen, cyano, -CH;N(RI3R)R(14A), -QR13A,
-N(R133)R (147}, Cp-C4 alkenyl, C3-Cg

-39~
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cycl oal kyl methyl, Cferr]-Cerr] cycloal kyl substituted

with 0-2 Rlerr], (err]-Cerr] alkyl substituted with 0-2

Rlerr], aryl (CJerr]-Cerr] alkyl)- substituted with 0-2

Rerr]; 5  woddesr]. Clerr]-derr] alkyl, or phenyl, sapérpbsmye

bei ng optionally substituted with d, F, Br, CN, NJerr],
CF[err], OCHerr] or OH and a 5- to 10-nenbered heterocyclic
ring system cycltoaliailmenhyl, tcht:ﬂ@ebyewam Bﬁﬂ@@ﬂlﬁ:@’& ly 10

sel ected from oxygen, nitr [ RRAUr s, S
het erocyclic ring system su ggl (?uzt?j w t%lséﬂs lkyl substituted h 0 2

rI.
Rlerr], when a substituent Rofi cBBHC 1r§3|¢H§ﬁénd§HP$§/1tuted with D‘3"e| ected
at each occurrence fromthalgApup consi sting 15

henyl, benzyls phenetgyl ' .
Eyggg, qu%}y C[gr(ra]nea yI P errfﬁggﬂ' r%airdlophff% rlie-IEFerr]
cycl oal kyl met hyl , d err] - CPBE T JQ’I gHR it‘ﬂ@f P’P-T— €kr JF, Br, CN, NO2,

al koxy, fornyl, C[err] Cl ecr}, cc;m-!g,ooflmisyandﬂ?[err] C[err] Cerr] 20

| k | Kyl Il bsji
(GO e . e B e ppcempes i, ten

et hyl enedi oxy, -S(O[err] RF@FF? niog| ér?? 4 heteroatoms independently
2- (1- mor phol ix00) et hoxy, - Cobkectdd LRyl oxpfer; astdogen or sulfur, said
hydrazi de, -C(Rlerr])=N OREISE&B cycL! AN AR Mt itutea witE 0-3)

6- member ed heterocyclic rin a|n|n

het er oat ons | ndependent |y ge‘?‘ ct ed from oxygen, - ni t rogen
or sul fur. Rt r hhemharsmabaénﬁ g ica@bofi tis)g@ﬂepéﬁdérfﬂi?pendent ly

sel ected at each occur, QHE S 3

benzyl -and net hyl ; geﬁ_%F{? \ﬁ%gﬁ gésu se?'%augﬁérh orugqechS%%,cqn?mtlng

i ndependent | > of: gg ect ed at each occurrence fromthe group

consi sting phienyB5 benzyl, pﬂmredrwlbehéuéylda&enn&tbden,bmubwy,
hal ogen, nitro, , ©4ap J(_3}[_1;sg|rr -C[err]
cycloal kyl, Cerr]-Cerr] cyano, {104 a PC&FK cl%aﬁ.)'c#ll % -Cerr]

cycloalkylmethyl, C.¥7 ~C10 a 1a1ky
alkoxy, formyl, C3-Cs cycloalkoxy, -0R13 C2-Cg
20 alkoxyalkyl optionally substituted with
' -Si(CH3)3, C1-C4 hydroxyalkyl, methylenedioxy,
ethylenedioxy, -S(0)mR13, CF3,
2- (1-morpholino)ethoxy, -CO2H, hydroxamic acid,
hydrazide, -C(R14)=N(OR14), sulfonamide; and
25 a 5- or 6-membered heterocyclic ring containing from
1l to 4 hetercatoms independently selected from
oxygen, nitrogen or sulfur.
R12, when a substituent on nitrogen, is independently
selected at each occurrence from the group consisting
30 of:
benzyl and methyl;
R12A, when a substituent on carbon, is independently
selected at each occurrence from the group consisting
of: .
35 '~ phenyl, benzyl, phenethyl, benzyloxy, halogen, nitro,
cyano, C1-C4 alkyl, C3-Cg cycloalkyl, C3-Cg
cycloalkylmethyl, C7-Ci0 arylalkyl, Ci-C4

arylalkyl, Cerr]-Cerr]
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al koxy, fornyl, Cerr]-Clerr] cycloal koxy, -ORerr], (err]-Cerr]

al koxyal kyl optionally substituted with -Si(CHerr])[err],
-S(O[err]Me; and a 5- or 6-nenbered heterogyclic ring

cont ai ni ng f r oo ggeoes2 1 to 4 heteroatons i ndependeperisodaogsit ed
from oxygen, nitrogen or sulfur. R err], when a
substituent on nitrogen, is independently selected at each

occurrence fromthe groupatResy,Sifobfiyl, Ca-Cs cycDbalkbxy, _ORISA pbgnyg .

benzyl henet hyl err err ko r err | k

d eﬁl] CFerr] C§C| ogl[ kyl, I; k@f%‘ X‘}/i‘?,’%ﬁg #E% ‘h@ﬂ% wé"grr] Cerr]
al koxyal kyl, derr]-C err]-SaKWyea:r%@iydMe ceadr]-Clerr]

al kyl car bO”Y' oxy, ( glL- &%lﬂmﬁb§¥a%%c1%[ﬂﬁ containing from

2- (1- nor phol i_no) et hoxy, - %h droxa
hydrazi de, - &R err])=N( ?r aE‘?}FSr &ﬂ"?ﬁp&@ énély sgigcked from
i ndependent |y sel ected at omén.omurogememf savdhfule group

consisting of: R12A, when & diisRiPGA rS @li8ebgen rﬂ“lhh@p&ﬁ&éf&lﬁpnfl'ls“ ng

of: selected at each occurrence from the group consisting
of: .
10 phenyl, benzyl, phenethyl, C1-C4 alkoxy, Ci-C4 alkyl,

C3-Cg cycloalkyl, C3-Cg cycloalkylmethyl, C2-Cg
alkoxyalkyl, C1-C4 alkoxycarbonyl, C1-C4
alkylcarbonyloxy, C1-C4 alkylcarbonyl, CF3,
2- (1-moxrpholino)ethoxy, -CO2H, hydroxamic acid,
15 hydrazide, -C(R142)=N(OR143), and sulfonamide;
R13 is independently selected at each occurrence from the
group consisting of:
a heterocycle selected from the group consisting of:

-4]1-
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[err] sai d heterocycle substituted with 0-3
Rlerr] and 0-1 Rerr]; : Cerr]-Cerr] alkyl substituted
with 0-3 Rerr]; 5 C[err] C[err] al koxyal kyl substituted with 0-3
Rerr]; wooddoger 1 -Clerr] al kenyl substituted with O-3pErasssose2:
benzyl substituted wth 0-3 Rerr]; an am ne protecting group
when Rlerr] is bonded to N; and 10 a hydroxyl or

car boxyl protecting gro e ~qy I ] bondcuL,&o O
Rlerr] is i ndependenﬁ-f E cf-éls)%t ea@l he-gj
group consisting of: rogen [err C[ er lo] d er al kyl,

Cerr]-Cerr] alkoxy, (err]-Cerr] 15 kenyl benzyl an am ne

S T W T R
~12.-~ 13~
{0 4<040
<TI0~
X5 I =T

said heterocycle substituted with 0-3 R112A ang 0-1 R16;

H; .
C1-Cg alkyl substituted with 0-3 R11A;
5 C3-Cg alkoxyalkyl substituted with 0-3 R113;

C2-C4 alkenyl substituted with 0-3 R1lA;
benzyl substituted with 0-3 R113;
an amine protecting group when R13 is bonded to N;
and .
10 a hydroxyl or carboxyl protecting group when R13 ig
bonded to O; . '
R14 is independently selected at each occurrence from the
group consisting of:
hydrogen, CF3, C1-Cs alkyl, C1-Cg alkoxy, C2-Cs
15 alkenyl, benzyl, an amine protecting group when R14
is bonded to N, and a hydroxyl or carboxyl protectlng
group when R4 is bonded to O;

-42~
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Rlerr] and Rerr] can alternatively join to form-(CHerr])[err]-
-(CHerr])[err]-, -CH[err]CH[err]N(R[err])CH[err]CI—I[err] or

-CHerr]CHerr]OCH err]CH err] - Rlerr] and R err] . are I ndependent |y
sel ected at ea6kio 96140652 occurrence fromthe group consi Jgmwgsogbve21 5
Hand Cerr]-(Jerr] alkyl; Rlerr] and Rerr] can alternatively join to

form-(CHerr])[err]- -(CHerr])[err]-
-CH ert] CH er ] NgRBeaid )54 eah] Sidedmakivedy join to form - (CH2)

s | ndependont | ?Q&?éi@?% TR ARy ?oﬁe%eéﬁJOCHzcgzoR[ ol

consi sting of: ~R13A and R14 angemdeme[néenﬂy @G¢lectedrjt Gamtr] al kyl, and

phenyl, said occurrence Eﬂﬁﬁ‘&ﬂhebghraﬁpoéﬁﬂﬁ%hhﬁ sepstituted with 4,
F, && CH[err], OCH err] or OH R err]
and Rl err] are |Rgggendanf}§ 52 1% ected at each occurrence 15 fromthe
group consi sting can adterppriyely |Jqinkp Semmti(CHRdd-with 0-3
Rerr]; Ct ecn )sGL ercﬁzmiému}'f’)enﬁcnz-t Uiggd- mﬁdnmzahgtr]

Jerr]-Cerr] al y_gy Q’?_,t fed with 0-3 Rerr];
Cerr]-Cerr] ary %%l ut vmth03R[err] and03R[err] 20

and eﬂt% rmdgapeledamﬂnrc selie¢tadnatheaghoogeuwrrescet fngn dfthe

t hi azol e, i n@l@zol e, t§-&ny [c%ngigﬂmg aql e and
t hi eno[ 3, 2-c] pyr azol tuted with

0-2 Rlerr];: 25 R[er?]laf%l ddgé ﬁt lsﬁ'/ S 3Vaq g?dég@ﬁyaigg%g’tr nce from

t he group conshenyihgbeing optionally suk@tdit@fed mit® €ir]Fal koxy,
(r:]yanol, kni tro, C[ er r] d er rgr, heoatdy, crel eoeds or oH; Cerr]

al oal koxy, -
-CH er r] Né[ er r] g?rgﬁ lﬁ%@%{qp@%ﬁen@g eﬁ?I‘HeC%%?e?F 1235 PPFUEFRRGS al kyl |
30 C[ efxgm ¢ther group |gpnsigképg|ofy err] al kenyl, Jerr]-d err]
cy((::I[ oal i(ylc[ | ) C1-Cg alkylcﬁbytn]tlatearx}z%th Sﬁ(—@% Ry ] Rl er r]:
a (err]-Clerr] carbo,
Rlerr]; and eé(céaé %ﬂc@ﬁ&ﬁbﬁ%@#ﬁ%&;&%& ﬁﬁgrm&ac if ring system 35
containing 1 to 4 het €274 SHYTWHs3bstdfutgd with 0- sel ected from

oxygen, nitrogen or sal@gHCiosatell substituted with 0-3 R31 and 0-3 R32;
- 43- 20 and
"a heterocycle selected from the group consisting of
thiazole, indazole, thieno[2,3-clpyrazole and
thieno [3,2-clpvrazole, said heterocycle
substituted with 0-2 R31;
25 R31l is independently selected at each occurrence from the _
group consisting of:
-0H, C;-C4 alkoxy, cyano, nitro, C3-C4 haloalkyl, Ci-
Cq haloalkoxy, -CO2R15, -COR15, keto, halogen,
, -CHpNR13R14, -NR13R14, -OR13, Cy-Cg alkoxyalkyl,
30 C1-C4 alkyl, C2-Ca alkenyl, C3-C10 cycloalkyl.
-CO2R13, -5(0)gR13;
a C5-C14 carbocyclic residue substituted with 0-5
R32; and
a 5- to l0-membered heterocyclic ring system
35 containing 1 to 4 heterocatoms independently
selected from oxygen, nitrogen or sulfur,' said

-43-
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het erocyclic ring system being substituted with 0-2
R32; R32, when a substituent on carbon, is independently
sel ected at each occurrence fromthe group consisting 5 of :

phenet hyl , phenowyosdoéserr] - Clerr] cycloal kyl, Cerr]-Cerr] pcrmnusesnoont
cycloal kylmethyl, Cerr]-Cerr] arylalkyl, Cerr]-Cerr]
al koxyal kyl', net hyl enedi oxy, ethyl enedi oxy, Cerr] -

Clerr] al kyl carbonyl oxy, - KeSefesydlRcerihg satepl bejng Idhbstituted with
hal ogen, 2- (1-norpholino) oeghﬂxy -Cderr] R err] :

-CONR[ err] NR[ err rr an Ifonamde
cycl (Ij[al koLy!Q[ - NR][girz"3 I-‘Q%‘@F‘r% < lﬂﬁréep}am%‘?ﬂy

-SJerr]Rerr], -Sg erse]lldR[:edr@ﬂQ[e@ch] occﬁmﬁ)ddREeon]tﬂieelglrbup consisting
-OC(:O)NR[err]ER[err] O)R[err] -OC(=O R err], Ocqerr]R[err], 15

of
e 0 s L A <

haI oaI koxy, (err]-derr] ﬁﬁCbgaumlylEFhﬂ-erG'}]-mz[oenrylalkyl cz-cs
hal oal kynyl ; afl eblnpAIdyL, eﬁé&lﬁé{é&ho ;EJN Eﬁ[ errj,
(CH[err])[err] CONHR[ err], Czoalkylcarbonylox;; -[Nﬁrsi) ifrrden%foxsl HR[err],

-(CH err])[err] OCONHR] err]
(CH err])[ er rfONHCONHR] er r ] halOQQ;H[ erdlyrerrhaddinmethiRpar -LO2R13, -C
(=0 C (Rlerr])[err] NR err]—&bmﬂmll‘ﬁlé 7 Qydno, sulfonam1de, -CHO, C3-Cs '
(Rlerr])[err] NR[err]CCIerr

QS0 ClRer]){orr] Nt or 1 FOEF 3}‘ ";440)‘“% % ORI Yl kyl) -
NRlerr]Rlerr]; -C(=0 - (C[eS@:}Bléﬁe'rS Eﬂl N &) ,]R[err] 25
Clerr]-Cferr] al koxy subst bbot£shmelBR19; A-@r=ypdlsel@etRIRIL, -0COR13,

f |
(O R er B err] ) or - NP ﬁagé‘i mﬁq@”m%%t ’]R%f*errl al kyl

substituted with 0-4 groups®t$ » C1-C4 haloalkyl, Ci1fQoom R[err],
=NR[err], =NNR[err]C (=0 N&ﬁlﬁdﬁ&erdvcphaibﬂl@éﬂﬂﬁ[éld 30

Jerr]- C[err] al kenyl subs wlth 0-4 R[err] C[err] C[err] al kynyl
substituted vmthOSR[err&ﬁ a 5- or 6-nenbered
onT

heterocyclic ring contdCHp (CH2) pNHR3, - (CHz)pCONHRYp 4 het er oat ons
i ndependent | 20sel ect ed fr OR(CH2)pSO2NHR3, - (CHz) 008NN, nitrogen or sul fur,

: .Szg,-StitUt ed with 0-2 35 -(CHz)-pmcoﬁhﬁ@r,]L(@IQZ%C(=NH)NHR13,-
-C({=0)C(R11),NR13R14; -C(=0)C(R11),NR13CO,R13;
-C(=0)C(R11) ;NR13COzR13; -C(=0)-(C1-C4 alkyl)-
NR13R14; -C(=0)-(C3-C4 alkyl)-NR13CO,R13;
25 C1-C4 alkoxy substituted with 0-4 groups selected
from: R11, C3-Cg cycloalkyl, -COsR13,
-C(=0)NR13r14, or -NR13R14;
C1-C4 alkyl substituted with 0-4 groups selected
from: R11, =NR!4, =NNR13C(=0)NRI3R1¢. or -NR13Rr14,
30 C2-C4 alkenyl substituted with 0-4 R11, Cp-C4 alkymyl
substituted with 0-3 R1!; and
a 5- or 6-membered heterocyclic ring containing from
1 to 4 heteroatoms independently selected from '
oxygen, nitrogen or sulfur, substituted with O-L
35 R12; and
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Rl err], when a substituent on nitrogen, is independently sel ected
at each occurrence fromthe group consisting of :

phenyl , benzyl, phenethyl, hydroxy, Cerr]-Cerr] alkyl, Cerr]- 5

Clerr] cycl oal gxdosapdser r] -Clerr] cycl oal kyl met hyl, - CH err] Nornuspériseatr | ,
-NRlerr]Rerr], (err]-Cerr] al koxyal kyl, Cerr]-Cerr] al koxycarbonyl,
Cerr]-Cerr] al kylcarbonyl oxy, and C(Jerr]-Cferr] al kyl carbonyl .

More preferred ir32 h@:h@ﬁeaegﬁbéﬂmtoanimu&ogémeig ﬂ:meiﬁndeﬁswbed above

Ny ) RS, £ B, RSPt EhE ] Hbsonsog
g

i ndependent |y sel ect @f:at each occurrence fromthe roup
consi sting of: 15 phenyl, behzngben phetBllyY,| hy@rexy] -¢1 -y alkyl) azd-Ky|

bstituted w 0-
:3b:t:t3t od v V\Ath 0- 2315%4“”"’1' C%'Bkewdhl?‘gp %f&fru&%wjm%ﬁyl
h 0-2

substituted wt &, c2-Cs alkoxyalky -S4 nratFecagbenydy 0- 2

Rlerr]; and Ci1-Che b kpigadbonylony, aml €-6¢l alkyelcarvomypyri dyl, 20
pyri mdinyl, triazinyl, furanyl, thienyl, pyrrolyl,
pyrazolyl, imdazolyl, tetrazolyl, benzof uranyl, i ndoI yl,
qui nol i nyl , More Pref-gbtﬁﬂ i@ {thel pregentolnveRyion d& @ n§©@¢ﬂﬁ:ycl ic

ring systemdegi ngssa&s%&u_buaeﬁbwé nereéimi err]; 25 R err] is independently

sel ected at eachg, consisting of :
H, hal ogen, CR[e?r Ec;ﬁiiqagbrgﬁ C cllybgﬁ%??t%lijbs 11 ut ed

with 0-2 Rlerr], O eGy<e etkylsu8a %&5@@.%%

Rierr], aryl(C ertl-ig enabpehdenoly sebsctddized eachho@c&r@;ce from the

Rlerr], aryl substit rr] NJ err], cyano,
Cerr]-Cer r:LE_baI kyl, Li{)r%?xghwg%%:@s sal %phg]\&/ bei ng
optional Iy stistitut & Wedroer, ORI, lw@fgﬂp}ilkyl substituted with

CFlerr], OCH err] or OH a@rd R12, C]_—C4 aakynbtmmychtedrmswatam,sel ect ed

from pyridyl, 35 }cﬁ%éﬂﬂ]&ip éﬁﬁ&&%a Mﬁrw'zbnmeny'
pyrrolyl, pyrazolyl, im dazo tetr yl 12, enzof uranyl ,
a heterocyclic ring system selected from pyr:l.dyl,
20 pyrimidinyl, triazinyl, furanyl, thienyl,

pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl,
benzofuranyl, indolyl, guinolinyl,
isoquinolinyl, oxazolidinyl, said heterocyclic
ring system being substituted with 0-2 R12;
25 R11A jg independently selected at each occurrence from the
group consisting of: '
H, halogen, -OR132, (C3-C10 cycloalkyl substituted
with 0-2 R12A, C1-C4 alkyl substitued with 0-2
R12A, aryl(C3-C3 alkyl)- substituted with 0-2
30 R12A, aryl substituted with 0-2 R123;
NOz2, cyano, C1-Ce alkyl, or phenyl, said phenyl being
optionally substituted with Cl, F, Br, CN, NOa,
CF3, OCH3 or OH; and
’ a heterocyclic ring system selected from pyridyl,
35 pyrimidinyl, triazinyl, furanyl, thienyl,
pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl,
benzofuranyl, indolyl, quinolinyl,
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i soqui nolinyl, oxazolidinyl, said heterocyclic ring system
bei ng substituted with 0-2 Rerr]; Rlerr], when a substituent on
carbon, is independently sel ected at each occurrence fromthe
group consi sti Ngo 9640652 of : benzyl oxy, hal ogen, PCEAISYSA9021
nitro, cyano, Cerr]-Cerr] cycloal kyl, Cerr]-Cerr]
cycloal kyl methyl, Cerr]-Cerr] arylalkyl, Cerr]-Cerr]

al koxy, fornyl, (err]-( eﬂ.sc]:qulnolinyl. oxazolidjuybaldeddyhetSiRjayallic
derr]-Clerr] al koxyal kyl WRLLY Bling substituted SHRH! pLaitzeitani th

-Si(CHerr])[err] err

2-(1- mor phol i no) & 0x§7g¥ﬁ %’I& g]n carbon, is independeptly; o
-C(Rerr])=N(OR[err]) ,se&edtedrla‘toeaahcm;currenca[ £rorj. thehgnoup smmﬁ-stmegt on
nitrogen, is gethyl; 4¢. Rerr], when a substituent on carbon, is

i ndependent |y 15 | ect d at each c urrence fromt
consi sting b zyfoxy, 1ogery,, ?‘ ; gxan%![’kfm%’s nitro,
cyano, Cerr]-Cerr ] cycloalkyl, nyaa)aiykzglballqrbnet]!wq e€74C10

Clyﬁl oal klyl met lhyl g d e]rr]q Ch Isllkyl, C1-C4 alkoxy, afb’ha}lkyl: ~&err]-Cerr]
al koxy, formyl, Cerr err
d err{- d er ?]y al koxyal kyl ¥ 1oaq|.koxy, -OR SOp?? o% °§§5§]¥3ﬂt &ﬁ&%ﬁiw

-Si(CHerr])Rérr], -S(O]| esu]pan;,tuted with -5i (CH3) CF[-8(0)mMe, CF3,

2- (1- nor phol i no) et hoxy, - e xam: aci d,
hydrazide, -C(R err]) =N hB%ﬂ‘i wv, hydro Icf%cr:rladm de; 25

Rlerr], when a substituent 8 ’idreoge%(RM%'Nl(rg%uéndéﬂflliplfmm‘ie'
sel ected at each RIécuwhence subsiitbentyonupitoogerst iisgmethyl;

benzyl and nethylgi2a whgaea{rJuhbéltﬁQﬁ:O%dE%Mn,S%se‘ihﬁQ%éide%% P occurrence

fromthe 30 consi st ﬁ’ eroc sel ect ed
fromthe grOLJrB consi Stsebjlgcte at eaclli occurrepgge from the group consisting

- 46- of: .
benzyloxy, halogen, methyl, nitro, cyano, C3-Cg
cycloalkyl, C3-Cg cycloalkylmethyl, C7-Cip
arylalkyl, C1-C4 alkoxy, formyl, C3-Cg

20 cycloalkoxy, -OR133, C2-Cg alkoxyalkyl

| optionally substituted with -Si(CH3)3, -S(0O)mMe,
CF3, 2-(l-morpholino)ethoxy, -CO2H, hydroxamic
acid, hydrazide, -C(R14A)=N(OR!4R), and
sulfonamide;

25 R12A, yhen a substituent on nitrogen, is independently
selected at each occurrence from the group consisting
of:
benzyl and methyl;

R13 is independently selected at each occurrence from the

30 group consisting of:

a heterocycle selected from the group consisting
of:
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[err] said heterocycle substituted with 0-1 Rl err] and 0-1
Rlerr]; H derr]-Cerr] alkyl, (err]-Cerr] al kenyl, benzyl, an
am ne ’ protecting group when R err] is bonded to N, and a
5 wowskossgy! or carboxyl protecting group when Rfrdses/esoz1

I s bonded to G R[err] I s i ndependently selected fromthe group

consi sting hydrogen CFlerr], Cerr]-Cerr]

alkyl, derr]-(err] aI k C eNdyg C[erm] N enyl , zyI an
am ne protecting grou R[-e-r@] ] _L.( d.e.%b’

hydr oxyl or carboxyl pro ct| ng s group en nded to
O Rlerr] and Rlerr] can alternativédty joinHto form - (CH[err])[err]

-(CHerr])[err]- [er g g [ef'rhlil( r;]ri_@rr -[err]

-CI-l[err]Cl—l[err]OCl—l[err
selected from H (derr]- Pr] ’
can alternatively join to form - CH[err])[ern':l']-,

CH err err
O orr] O or ] 0o SRR S rporend ” e{ﬂl&f‘rﬂlﬁ-h B8 and
Rlerr] are independent{ ?%@e 5 raC2 ir’e Defromthe
group consisting of: protectmgerg:]cmﬁ[ wheh m13kylls Botddd tot Ny shd g 0- 2

:?Lg;\;/} subst |5t ut ed v(\:n[ fL%@t%Eﬁé%fzk%%%o%&}&%ﬁrﬁ&gﬁg‘ égm.&) %'h%;’eﬁﬁ

het erocycl e sel ect ed from%h % Bisi st ng of
t hi azol e, i ndazoR&4 isiimdependent]lyy seleteedrftom the group consisting

t hi eno[ 3, 2-c] pyr azol €ofSai d heter ocycl es substituted with
0-2 err er I S |nd ected. at _.each occurrence from
t he 3R([) I gr(?l[Jp l@% g: 4yalskyl, E 1-Cy alﬁoxy. Ca-Cy

-47- alkenyl, benzyl, an amine protecting group when R14

is bonded to N, and a hydroxyl or carboxyl protecting
group when R14 is bonded to 0;
R13 and R14 can alternatively join to form -(CH3)a-.
- (CH2)5-, -CH2CH2N(R15)CH2CH2-, or -CH2CH20CHCHg-;
15 R13A ang R14A are independently selected from: H, C1-Cg or
" alkyl;
R132 and R14A can alternatively join to form -(CH3)4-.
- (CH2)5-, -CH2CH2N(R15)CHaCHo-, or -CH2CH20CH2CHz-;
R15 is H or CH3;
20 R22 and R23 are independently selected at each occurrence
from the group consisting of:
C1-Cg alkyl substituted with 0-2 R31;
C2-C¢ alkenyl substituted with 0-2 R31;
phenyl substituted with 0-2 R31 and 0-2 R32; and
25 a heterocycle selected from the group cdomsisting of
thiazole, indazole, thieno[2,3-c]pyrazole and
thieno[3,2-clpyrazole, said heterocycles
substituted with 0-2 R31;
R31 jis independently selected at each occurrence from the
30 group consisting of:
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-OH, -CCHerr], cyano, nitro, CFlerr], (err]-(err] hal oal koxy,
-CJerr]Rerr], -COR[err], halogen, -ORerr], Cerr]-Cerr] alkyl, Cerr]-

Cerr] cycloalkyl, -COerr]Rerr], -S(Oferr]Rerr]; ) aryl
substituted w t fydbsdedsgerr]; and 5 a heterocyclic ringp&igésgigdgnosen
from pyridyl, pyrimdinyl, triazinyl, furanyl, thienyl,
pyrrolyl, pyrazolyl, imdazolyl, tetrazolyl,

benzof uranyl, indolyl -Qi rOCHAYlcyano, nitro, CF3, Ul-t4iWMle
oxazol i di nyl, benzi m dazol ylg,d18, -coris, halo ZQbhﬂ.BZOéy_ i f0|¢’

benzoxazol i nyI oxazo , sald rocyc cri
bei ng sGEQtW‘Eﬂt‘@a?‘%ZLt h'quiﬁﬁ['erﬁf o) eltf; Rlerr], vvhen a
substituent on carbon,aryd subspintted with 0-3 R32; angel ected at each

occurrence fr t he r0 ts
% C|l£|[ ert])[er ﬁnCR[ o ?] %{:%ﬁﬁé#ﬁ 'chlﬁi gh?sen from pyridyl,
-(CH err])[err] OCONHR[ err] pyr:.mic:.nyl, riazinyl,. furanyl, thienyl,
(CH err])[err] NHCONHR] er r] pyrrolyl, pyrazolyhHiehahzoryX]) @etkbko1ydHO

-CH err] NHOH, -CH err] NR % ]]r‘]R[
hydr oxy, hydroxynet hyl, C§ erﬂﬁalr% &; 3 %\U)olinyl, hal ogen,
net hoxy, nethyl, nitro, ﬁgquinolmyl oxazolidinya | Benpiynidazolyl,

- 81 ﬁ& ][ CH| ]equ[ , - i\lg(_:lHO - Nelgsif iazollyl ; Gi(a[;&zrdli'ﬂ"[Béridolfl{azolm 1,
- err err r e
oxazolidinyl, -CC CH er?]()%j’igj%:—%(g Li{‘h%'fel:oa%%g\' (EHB be ng
Clerr]-Cerr] alkyl (said & §¢ir§m@&w¢ eQTZV\AR?ﬁ0425

hal ogen, or OH), B¥,r &vhehyé. sulisthitaent (Eﬂ\lldb.ebbi: is independently

-CONHNH[ err], - CH=NNH L4 |
-CH err] CH CH err] % a arra%tt 5@% oxyef‘E Ro% the group consisting
di hydr oxyet h 5 -C(NH r'r]) NH CC]\IHCH[err] -B(C]—I)[err]

benzyl oxy, CO\IHCH[ er -] (CHp bsOR3, -cqummﬂrqlw[etaaz))&,ecomlao

met hyl t hi o, -SCIerr]CH[err].( ’% - NHCONHCH[ err ],
-NHCOCH err] N(CH err rr NHCH .err
-NHCOCH%err} NI(-ICC]F err}) ) Cl%? TH ] Iﬁ\ﬁ Rin] -NRL3RM,

- NHCOCH( CH[ er r] ) NHCJ er r] (:H{rém:})(:[ hyd]:bi[qenet]twl ~-C (R14)-N(OR14) .

- NHCOCH( CH H
B et s A s

-NHCOCH(CH err] C[err] H er r?iﬂe&cHzC o 3efr r-]NgﬁFgfr NGOk H3y | ~OCO2CH3,

-CONHCH err] CH err] CH err] -OCONHCHzma-ICH@CQPHGH:}.) [err],
-CH err]-im dazol e, - COC( Cof£a1lidiagL] . -C=C-CH20H, -COCH3, hydﬁd(;@éh(}ﬂ err],
-CO-imdazole, -COpyrazolyl.c, alxyl (said alkyl substituted with 0-4 20
25 halogen, or OH), tetrazolyl, -OCH2CONH2,

-CONHNH2, -CH=NNHCONH2, -CONHOCH3,
-CH2CH (OH)CH20H, adamantamido, hydroxyethoxy,
dihydroxyethyl, -C(NH2)=NH, -CONHCH3, -B(OH)3,
benzyloxy, -CONHCH2CH3, -CON(CH2CH3)2,

30 methylthio, -SO2CH3, -NHCONH2, -NHCONHCH3,
-NHCOCH2N(CH3)2, -NHCOCH2NHCH3,
~NHCOCH2NHCO2CH2CgH5, -NHCOCH2NHZ,

-NHCOCH (CH3 ) NHCO2CH2CgHS5 ,
~NHCOCH (CH2CgH5 ) NHCO2CH2C6H5, ~NHCOCH (CH3 ) NH2,
35 -NHCOCH (CH2CgH5 ) NH2, -CO2CH2CH3, ~CONHCH2CH2CH3,

-CONHCH(CH3)2, -CH2-imidazole, -COC(CH3)3,
-CH(COH)CF3, -CO-imidazole, -CO-pyrazolyl,
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oxadi azol i di nonyl, -COCF[err], -COCH err]CH err],

-COCH err]CH err]CH err], pyrazolyl, -SOerr]NH err],

-C(CH err]CH err])=N(OH), -C(CF[err])=N(OH), phenyl, .

acet oxy, hydrowcoessaoesz - N(CH err])(CHO, 5 PCT/US96/09021

cycl opropyl net hoxy, -CONR[err] Rl err], - CONHCH,

(di et hyl am noet hyl ) am nocar bonyl ,

(N-et hyl, N- et hyl anmi noet hyloxaddarobidinomyil, -COCF3, -COCH2CH3,

§4- met Ih'yltl'pl pfr?ﬁ' |n§/| ethyl) auch ?Qﬁ%él‘?j‘)"pyrazolyl, -SONHg, N
pyrrolidinyl et hyl )am nocar r| y

am nocar bonyl , -NHCOCH[err]'I%&%g???'N(OH)' 'C(CF3)&P(°B dﬁeﬁ/ f

N- ( 2- ( 4- mor phol i no) et hyl )amqe&oar'bolmydrommino' ~N(CH3) (CHO) , N\ (2- (N,

N- di met hyl am ng) et hyl )am ra;a imetho | ScOMRBRU4, -comeef]. when a

subst’i tuent on nitrogen, ggind x?é selicted af each

occurrence fromthe group cGh§$ ?Eﬁi°e amipgcarbony. benzyl and

met hyl . Mbst prm-el:hyli Frmethylaméseethylwadnoocarbonyd ,pr ocess 20

as described above wherein:g, : ently
Cerr]-Cerr] alkyl substit( ﬁiﬁ&rﬁ@ﬂyﬂ i)&ﬁObW Rerr],

when a substituent on nitro‘é@’ﬁ ﬂ mlrﬁghyl)amln%aﬁ Fls i ndependent | y
sel ected fronl@he group contiiperpdginylethyl)ampphocarbonyl, -NECOGHAHEEycl e

sel ected fromthe group CO%—'('%U(Egmef-pholmo)ethyl)ammocarbonyl. and [err]
and ' or N- (2- (N, N-dimethylamino) ethyl) aminocar nyl;
p is 0; and
R32, when a substituent on nitrogen, is independently
15 selected at each occurrence from the group comsisting
of:
benzyl and methyl.

Most preferred in the present invention is a process
20 as described above wherein:
R4 and R7 are independently C1-C3 alkyl substituted with.
0-1 Rll;
R12A, when a substituent on nitrogen, is methyl;
R13 is independently selected from the group consisting
25 of:
a heterocycle selected from the group consisting of:

<1 —<¥ <1 <
< =7 <0
<00
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H derr]-(err] alkyl, Cerr]-Cferr] al kenyl, benzyl, an am ne

protecting group when R err] is bonded to N, and a

hydr oxyl or carboxyl protecting group when R err] S

bonded to 0; 5wbleemeesz and R err] can alternatively joi nto ROCTNSIEATIN2) 4- |
-(CH err])[err]- -CH[err]CH[err]N(R[err])CH[err]CH[err] or

-CH err]CH err] OCH[err] CHerr]- ]1 and Rlerr] are i ndependent |y

selected from H or Cdir [c1eCar alkyl, 2‘C4 alkepyky| benzyl, ppaaminend R[err]

C?;[ al t]eag[at I v]eIN%' RJ[ oi n};gH E er@heéﬁlﬂ@@rbhf;eﬁhén R130is bonded( £&611¢) rdnd ar r] -

- err err err

-CH err]CH err] OCH err] CH e?:yFLox; J ﬁf%g?fy} smi-oltglgttﬁfeq]ﬂup when %%[ err]

and R err] are independent| yissbbrdeddof Pom t he group consi sting

of : 5 CIRY3 |axfd ®A#] cah I@ateiha@ivéw gdini tb fbﬁn Riters]4-,15

benzyl substituted with @?‘éﬁgj” Hﬁstﬁhﬁ# ’ or -CH2CH20CH2CH2-'

het er ocycl e selecte fro
t hi azol e, indazol eR Iﬁlambﬁé %qwmdgge@dmtely selected from: H or.Ci-Ce

t hi eno[ 3, 2-c] pyrazol e, $phA;heterocycle substituted with

] o gkl s S e L
GHOCHZC

- (CH err])[er}q CONHR] eT(qH,z)SCO\HFWN(R%ﬁ@m- Ha~;
- CH[ er r ] NHOH, Cl-l[gl5]fﬁ[pﬁbﬁr]a1§fr] -NR[err] R err], hydroxy,

it ety RSl S0 AL dapohAhAORP seteress guam oyl "o
-NHCOCH err], OCQerr]@![SGJSR:]inQ of: : -CH=NCH err]CH err] OH,
- OCONHCH err] err] H er¢d-cg DM@ Imtituted with 0-2 R31; oxazol i di nyl,

-C=C-CH h
al kyl ([sa(@aur (rj] al substﬁ?ﬁﬁ@dg%‘f’ﬁ‘ﬂ’tﬁf&:%wth 0-2 R3! and o'l‘?aIR3§[eﬁ” C[C](il)r,r]

~ tetrazolyl, OCHp[ er r] Gogterprycle selected from the goomMHaeheisting Of
- CH=NNHCONH[ err], - CONHOCH[ ethihzole, 1ndazole, thieno([2,3-c]pyrazole and

-CH err]CH CHerr]OH, ad nt dr oxyet hox
di hgldroLye'E%? [C(N}-I[err])% 8 F? ol€pg [BFFTmCYCIe
benzyl oxy, - CONHCH err] CH erﬁlPStiW@g§hr Y[err], 35

met hyl t hi o, - Sg§ erR]’zJ"[vﬁHdn] a sﬁbﬁ]‘sﬂn{eﬁtrbn cawaa\le[ ﬁlidépendently

-NHCOCH err] N(CH err]) [ éfé E%Iﬂrgr £
- NHCOCH[ er r ] NHCO err] 1e rﬁ)ti er r) CONHRW toﬁ{l?r\ﬁc%r}rl] ' _CHO
-50- 2, 2H, '
~CHoNHOH, -CHQNR13R14 -NR13R14, hydroxy,
hydroxymethyl, -C(R14)=N(OR14), halogen,
25 methoxy, methyl, nitro, cyano, allyloxy,
.-C02CH3, -NHCHO, -NHCOCH3, -0OCO2CH3,
~CH=NCH2CH20H, -OCONHCH2CgH5, -OCONHCH3,
- oxazolidinyl, -C=C-CH20H, -COCH3, hydroxyethyl,
C1-C3z alkyl (said alkyl substituted with 0-4
30 halogen, or OH), tetrazolyl, -OCH2CONHZ,
~-CONHNH2, -CH=NNHCONH2, -CONHOCH3,
-CH2CH (OH)CH20H, adamantamido, hydroxyethoxy,
dihydroxyethyl, -C(NH2)=NH, ~CONHCH3, -B(OH)2,
benzyloxy, -CONHCH2CH3, -CON(CH2CH3)2,
35 methylthio, -SO2CH3, -NHCONH2, -NHCONHCH3,
~-NHCOCH2N(CH3 )2, -NHCOCH2NHCH3.,
~NHCOCH2NHCO2CH2CsHS, —NHCOCHzNH;,

~y
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-NHCOCH(CH[ err])NHCO err]CH err]err]H err], '
-NHCOCH(CH err]C[err]H err])NHCO err]CH err]Cerr]Herr],

-NHCOCH(CH err])NH err], )

- NHCOCH( CH er r vepogrdoksd err] )NH err], -CJerr]CH err] CH err], PCI/US96/09021
-CONHCH[ err]CH err]CH err], -CONHCH(CH[ err])[err],

-CH err]-imdazole, -COC(CH err])[err], 5 -CH(COH).CF[err],
-CO- i mi dazol e, -CO pyrazol y+NHCOCH (CH3) NHCO2CH2C68gadi azol i di nonyl ,

- COCF[ err], -COCH| err] CH| er LiHCOCH (CH2CgHS Y NHCO2CH2CRG%] ennHcOdhreR} Gilier 1] .

razolyl, -SOerr]NH err

mé( CF[ e?/r] ) :N(qC]—I) , ! ph[enyl ] 1\]I'ICOCI'I(CHZCGHS)NHzacet ?Q_%ﬁﬁ%} @%‘@ %%%3'

-N(CH[ err]) (CHO), 10 ~CONHCH (CH34 o pr 2/t imidnaele, - BMBR[ err],
- CONHCH, 5 ( demtdm)lowsi, nogdhithidstlao cardaazolyl,

(N-ethyl, N nethyl ani noet hy] #%}ﬁ&?ﬁ@?ﬂﬁ -COCF3, -COCH2CH3,

(4- nethylplpera2|nylethyl) g
(pyrr.olidinylethyl) am nocar@@HaCH20H3, pyrazolyl, -SO2NH2,
(pi peri dinyl et hyl ) am nocar bD@VctHzcﬂﬂ*ﬁCﬁ@bﬁﬂ r-]CNd@H[)ﬁde) , phenK-E, ,

N-(2-(4- m)rphollno)ethyl)amn carbo _
N- di et hyl am no) et hyl) am R %1 dn;%’dm 8(013?”&{0)’ R32 vvhen a

substituent orOnitrogen, i smmomethoxy. —COI\RS?R%bfr@QNHqH,pr eferred in
the present invention is a (dmtlﬁfl%ﬁﬂ%ée@ﬁyﬂ%ﬁ&ﬂo@&ﬁ'b&ﬂﬁlve wher ei n:

Rlerr] and Rerr] are mdepzﬁ rhy Il‘ﬁ gﬁ%ﬁd fro ? S ou

consisting of: 25 I e%t‘y gﬁﬁ?&%ﬁ

met hoxybenzyl , i §émwlmperebmmthyémmmmny : :

t hi enyl net hyl , et Byl ) AMlndRbonynapht hyl met hyl,

t hi omet hyl benzyl , thiazol yI I
and N, N-di net hyl am nobenzyl ?S%%é%{[dé& 51’1%1‘:am1r ﬂcag%ﬁ% B@gzggﬁﬁ@ﬂﬁy

sel ected fromthe group N- (2- (4-moapbpd ineketdtyl) aminocarbonydl | ghd et hyl |
ethyl, propyl, cyclopropyl, N— (2~ (N, N-dime¥ Y Dathidity Ry I mi nei-ake8BHy Y} net hyl

n-butyl, i- ut , CH[err]CI—|:C(CI—|[err])[err] pyri dyl nmet hyl ,
pyridyl, 35 £§ejﬁ1 -pentyl, i-pentyl, hexyl, phenyl, benzyl,

i soprenyl, propar gg9emingh, arﬁl&ﬂtﬂ-ﬁyﬁﬁ’étmlnltrogen: is meh‘fblfﬂaoxyrret hyl ,

cycl ohexyl net gy , di met hyl butyl, -51-

Specifically preferred in the present invention is a
process as described above wherein:
R4 and R7 are independently selected from the group
consisting of:

25 benzyl, fluorobenzyl, pyrrolylmethyl, methoxybenzyl,
isobutyl, nitrobenzyl, aminobenzyl, thienylmethyl,
hydroxybenzyl, pyridylmethyl, naphthylmethyl,
thiomethylbenzyl, thiazolylmethyl, 3,4-
'methylenedioxybenzyl . and N,N-dimethylaminobenzyl;

30 R22 and R23 are independently selected from the group
consisting of:
allyl, methyl, ethyl, propyl, cyclopropyl,
cyclopropylmethyl, cyclobutylmethyl, n-butyl, i-
butyl, CH2CH=C(CH3)2, pyridylmethyl, pyridvl,

35 methallyl, n-pentyl, i-pentyl, hexyl, phenyl, benzyl,
isoprenyl, propargylmethyl, picolinylmethyl,
methoxymethyl, cyclohexylmethyl, dimethylbutyl,
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et hoxynet hyl , napt hyl net hyl , net hyl oxazol i nyl net hyl , . napht hyl ,
met hyl oxazol i nyl, vinyl oxynet hyl , pent af | uor obenzyl ,

qui nol i nyl met hyl., car boxybenzyl, ~chl oro-thienyl met hyl ,

benzyl oxybenzylwo oémoesz bi phenyl et hyl , phenyl benzyl , adaperiusbsevoity!
cycl opropyl net hoxybenzyl, nethoxybenzyl, nmet hyl benzyl ,

et hoxybenzyl , hydroxybenzyl hydr oxynet hyl benzyl , am nobenzyl,
formyl benzyl , eﬂmymbelmw napthyimgthyial hpthymaqu&nylmethyl,

fl uorobenzyl, 10 Qrqﬂgﬁﬂﬂbxaggiﬂ$gpeQ&ﬁylaﬁﬁﬁﬁiggethyIbenzyl

fl uor onet hyl benzyl , |odoben I onbhen cycl
f or mal doxi mebenzyl, cyd®Bx @% roben 9‘ qx"?ﬁ;ﬁ‘l WIBRENY het 9 &Wg??@ﬂenzyl
(Herr]NC(=0O) - benzyl, chloro-thlema]umwl overimvloxibenzyhoet hoxybenzyl , 15

tetrazol yl benzyd, di metyl 2 %y }netﬁkfﬂ.” ggﬁpﬂ,é}f‘dﬁw d?manrrglg‘oxh%e; benzyl ,

O benzyl - f or mal dOXI me be
ECH[ err]yq err] CO - benz) p§lmet 19 @P?‘Y]P\E@Dl +benzyl ,
N- benzyl am nocar bonyl benml;rw;lbenzyl. ethokivbextdyil , a ydnterierzyl ,
N- et hyl am nobenzyl 20 I zyl
acet oiybenzyl N}/hydrox Ia no%% zﬁ?éln%g% O&Pfﬂweﬁﬁi}i)’ foﬁﬁzﬁb&h%gfoﬁl c acid,
N- hydr oxyl am noret hyl b enzy1, “cimn %ﬁ}'l ¥V RGN BE, filuorobenzyl,
(CH[ err] C(=NOH9 - benzyIdlfluorobenzy](.Hk:hloi;WO) thberondthylbenzyl,
(H err] NO( =0) NHN=CH) - befyairomd 7 (SO B orengy

(HONHC(=0)) -benzyl
N, N- di met hyl ani nocar borfieRIGYL. orma doximebenzyl, CYClOPentYL

(HOCH err] CH(OH) CH[ err ]@Clbmnwmet}wﬁoxgbmtubeﬂzﬂzymzm(-m }-benzyl,
(oxazol i di nyl) - benzyl , Pf%ﬁ ho benzy]_

hyd hept hyd b t

oo e A 1 r?reqy% - Iiy G PO snometiripmratensy

(car borret hoxy)
N, N-di net hyl am nomet hyd(bamyﬂ. fomldoxmﬂbmwmmﬂmmﬁyl benzyl ,

_g: ycy: am nogenzy: formal ddkind)ivaR Jll ofe 2ty b 3
Shenyl al any S”mzﬁobenzw%ngﬁ%ﬂ-ﬁﬂe%gﬁa -XDC‘” Fhiliod 2B AgAe
phenyl al anyl am nobenzyIN-HPGhﬁlbam%mh[e@zY}NHE(eﬂ@yﬂ-ammlsénZYN,

20 N-ethylaminomethylbenzyl, acetylbenzyl,
acetoxybenzyl, N-hydroxylaminobenzyl, phenylmethyl—
boronic acid, N-hydroxylaminomethylbenzyl,

- (hydroxyl)ethylbenzyl, (CH3C(=NOH))-benzyl,
(H2NNHC (=0) ) -benzyl, (H2NC(=0)NHN=CH)-benzyl,

25 (CH3ONHC (=0) ) -benzyl, (HONHC (=0))-benzyl,

(CH3NHC (=0) ) -benzyl, N,N-dimethylaminocarbonylbenzyl,
(HOCH2CH (OH) CH20) ~benzyl, hydroxyethoxybenzyl
(oxazolidinyl) -benzyl, (hydroxy)pentyl, pentenyl,
(hydroxy)heptyl, (hydroxy)butyl, (carboxy)butyl,

30 {carbomethoxy)butyl, (methylthio)benzyl,
(methylsulfonyl)benzyl,

N. N-dimethylaminomethylbenzyl,
N-methylaminomethylbenzyl, glycylamincbenzyl,
- N,N-dimethylglycylaminobenzyl, alanylaminobenzyl, (N-

35 phenylmethoxycarbonyl)alanylaminobenzyl,
phenylalanylaminobenzyl, (N-phenylmethoxycarbonyl)
phenylalanylaminobenzyl, (CH3CH2NHC(=0))-benzyl, N,N-
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di et hyl am nocar bonyl benzyl , N-et hyl am nocar bonyl benzyl,

N- propyl am' nocar bonyl benzyl , N, N-diisopropyl am nocar bonyl benzyl ,
N, -N-di- 5 pr opyI am nocar bonyl benzyl, (hydroxypropynyl) benzyl,
(i mdazol yI C(v@g)mbmzyl (pyrazolyl-C(=0)) - benzyl PCT/US96/09021
(pyridyl nmet hyl am nocar bonyl ) benzyl, (oxadl azol i di nonyl ) benzyl,
trifluoroacetyl benzyl, (pyrazolyl)benzyl

(Herr]NsSOerr])- benzydieﬂ@laminocanbdmydbenm.hyl benzyl (MeHNC (=O) NH)

- benzyl (Hgrd N?ggﬁﬂl (HC (=O) NH) -benzyl,

met hanesul fonyl pentyl , et ho ent
met hyl ani nobenzyl , ac )rl(l ‘bony BeH}'yL propi onyl benzyl ,
butyryl benzyl, (Gﬁmmmyprd.Wlmnocabb@mﬂlhenzyL N, -N-di-n-

(trifluor ohydrg)xyet hyI n&éﬂﬁ,&h%ﬁw )ﬂwdroxypropyrﬁﬂr}%zyl,
(N- net hyl gl ycyl) am no

en,
( (4- mor phol i no) et hyl ) a %&P&%ﬁ%&}ypmwl, (pyrazplyl-C(=0))-benzyl,
N- di met hyl ami noet hyl ) tpynidyamecindandimeghrbonyl ) benzyl ( N,
(Nzldlrrg EY: alm Q?Stmh%' )1 ame%{&akemocar beng{, trz.fluoroacetylbenzyl,
(benzyl yNﬂCE) =0 O benzz pyr%g@aﬂ%@l éﬁgﬁ%%benzyl,
(NH err] C(=OX™M err] O)dﬁdnz%rbxyéﬂhﬂ[]é?equNK-Mqu@)NH) -benzyl,
( (N- phenyl net hoxycar boe4Nc (#byRy) -aseran , bQH@ﬂO)NH)—ben 1,

(N et hyl 2 N et L&eﬂﬁéﬁqﬁﬂ%&%&%&hc ey Tz R M-

(pyrrolidinylethyl) armerivleminghesemydyl acetylaminobenzyl,

Eﬂ[ per i ﬂfc?yl et hg/:c I) an neeyikagybéenzy, ,butyrylbenzyl(,H[(GH:Sdﬁi‘ha(gi@Iﬂ)ben2y| ,
err uor

benzot ri azol yThet hyl , 0@%{% (tr1%]&102:&h¥?§§%%§9ﬂ%ﬂé§ﬁ§ %qFﬁyl(n‘gPﬂM'

benzi soxazol yl met hyl , kenzyly| {¥tmgthylolygyitamindobenzyl,

N-but yl am nobenzyl, N N alinidRb ﬂdiﬁiﬁ)@%ﬁ;ﬂnné\éarbonylbenzyl

pr opyl am nobenzyl , ni_no car bqmet hoxybenzyl ,
35 N net hyI am Eg\i'zrﬁ/ ﬁ@gﬁ}% 9‘

o2 | Aminarambrny et
N, N- di met hyl ani nocar boﬁ‘;fmy@ﬁsyhylamnoethyl)ammqﬂrbpwlmnzydbenzyl
al anyl am nobezwyl , (4-methylpiperazin-1-ylethyl)amino&Srbon lbenzyfi\‘D
96/ 40652 . (benzyl-NHC (=0)O) benzyl, (CHaRHC/ L@%b%é
(NH2C (=0)CH20) benzyl, (NH2C(=NH))benzyl,
( (N-phenylmethoxycarbonyl) glycylamino) benzyl,
(imidazolylmethyl)benzyl, ({CH3)3C-C(=0))benzyl,
25 (N-methyl-N-ethylaminoethyl)aminocarbonylbenzyl,
(pyrrolidinylethyl)aminocarbonylbenzyl,
(piperidinylethyl)aminocarbonylbenzyl,
(H2NC (=NOH) }benzyl, (HaNC(=NOH))fluorobenzyl,
benzimidazolylmethyl, benzotriazolylmethyl,
30 indazolylmethyl, benzoxazolinylmethyl,
benzisoxazolylmethyi, thienylmethyl, furylmethyl,
N-butylaminobenzyl, N,N-dimethylaminobenzyl, N-
propylaminobenzyl, N-methylaminomethylbenzyl,
carbomethoxybenzyl,
35 N-methylaminocarbonylbenzyl, glycylaminobenzyl,
. N, N-dimethylaminocarbonylbenzyl,
N, N-diethylaminobenzyl, alanylaminobenzyl,
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phenyl al anyl am nobenzyl, (N-nmethyl gl ycyl)am nobenzyl, (H err] NC
(=NCH) ) benzyl, (CHerr]C (=NOH) ) benzyl,

2- am no- 5- benzoxazol yl net hyl , 3- ami no- 5- benzi soxazol yl nethyl, 5
3-am no- 5-i ndazol yl net hyl , 3-net hyl am no- 5-i ndazol yl met hyl ,

3- et hyl am no- 5- wodsmedsy | et hyl , 3- et hyl - 5-i ndazol yporubssgez1
3-et hyl - 5-indazol yl net hyl, 3-net hoxy-5-i ndazol yl net hyl ,

3- met hoxycar bonyl - 5-i ndazol yl mret hyl, 10 3-chl oro- 5-i ndazol yl met hyl ,

3, 4- met hyl enedi oxybenzphenylalanylamipgbenizyivet(Mymethylglycyl)aminobenzyl,
?;1( 2-t Ei ?zgl ylham' nloc?r b@ﬁmlimlmlhoenayl, (CHgC(iN%H)él)benzyl,
- et hyl - 2-t hi azol yl anj_nog¢ar bhor enz - , 4-
t hi adi azol - 2-yl am noca%%?§gée)%z, x?%?%ﬁ%fl'
1, 3, 4- t hi adi azol - 2- y| afiREdaetorkanAienxgyroldneshyl, 15
?gt yl - ﬁ |3 421-t E!sadl ?Z|O| -ﬂax&ﬁ@am&ga%myiﬁ@%axza%ﬁethylmm-
- et hyl - 2-t hi azol yl ard_nogar enzyl,  3- - .
di met hyl - 2- t hi azol i anich 8§$%%%2’X3y|% %élbé?mm 5-indazolylmethyl,
i mi dazol yl ani nocar bony 3 merlyl-5-3ndazolylmethyl, 3-ethyl-
pyri dyl am nocar bonyl) b&nayhazcityldret®@1, 3-methoxy-5-indazolylmethyl,
benzot hi azol yl am nocar %Q Hl%anz i(%_—. dazolyl
benzi m dazol yl am nocar Bon anc;éc}b ,cng_( “indazolylmethyl,,, | yl oxy) benzyl ,
and 3-(2- pyri didnyl oxy) Beajpro-5-indazolylmethyl, 3,4-methylenedfyqtteezy3, 25
The disclosures of al| pyieiByEndttidl, eoc e ilaad1Pimidbcarbofy ®) BT, 3-
i ncorporated herein by re ce in.their. . entirety ing the
procedures descri bed ab(nge"S%]r%gI‘ éuttﬁﬂﬁé‘ai%’]r?’“m°°§’é‘a%ﬁ§§b@na¥ar 2= the 4-
fol | owi ng conpounds wert&ipdiaraled-yiemmecarionyhi benaydanpt ¢S-metthyieant to
be ill usgr'at ive O}‘ t he 1,3,4;&1&%@1&%@%&&%0&&%@&%%& o &glel to be
construe s limti | nvention' s scope. Wt Lud|.ci ou
sel ection of rlgagent s, bggy?"gfvj\é%_%glﬁéﬁﬁ%ﬁ%'t_%dg?@%arwi}P?’éﬁ’ i'n3the
art, these mani pul ati orf§-BeHe2pEhiarelailagg npgarbaryildbeneyds viar @, Sanner t o
yi el d the clained QARBtIBA-208 518 061 FIHTEAGREE by 1) BRnizpY £ 4
- 54 VO 96/ 406€lﬁlidazoly1aminocarbonyl)benzyl, 3-(2- PCT/ US96/ 09021
pyridylaminocarbonyl)benzyl, 3-(2-
20 benzothiazolylaminocarbonyl)benzyl, 3-(2-
" benzimidazolylaminocarbonyl)benzyl, 3-(2-

thiazolyloxy)bénzyl, and 3-(2-pyridinyloxy)benzyl.

Synthesis

25 The disclosures of all of the references cited herein

' are hereby incorporated herein by reference in their
eptirety. .

Using the procedures described above and outlined in
Schemes 6 and 7, the following compounds were prepared.

30 The following examples are meant to be illustrative of the
present invention. These examples are not to be construed
as limiting the invention's scope. With a judicious
selection of reagents, as is well appreciated to one
skilled in the art, these manipulations can be performed

35 in a straightforward manner to yield the claimed
combinations for compounds of the invention.
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Exanple 1 Synthesis of conmpound (I): Rerr], Rerr] = benzyl; Rerr],
Rlerr] = TES [err] 5 (10)

(11) PART A: Imdazole (11 kg, 161.6 noles) was dissol ved in
N, N -di net hyl formam de (43.1 kg, 45.4 L). Triethyl chl orosilane (20.4
kg, 135.4 nol eswolgE80682) was 10 added at such a rate that thecrasgemsegture
was mai nt ai ned below 15 [err] C. Conpound (10) (30 kg, 52.8 noles) was
added in 10 charges of 3 kg each. The charges were done at such a

rate that tenperature was bel ow 15 [err]@xamilerlthe
conpl ete the reaction m xture wagynt

add| ti on was

conplete after 12 hours. Tol ue f &
L of USP wat er. Celite (3. 1%%@73 d—(ELr:‘)e—\r@sf

through a 0.5 micron bag filter.

ers were separ.ated

Reacti on was
added and then 47
ure was filtered

and

the top

organj c | ayer was vvashedcﬁZNhl vva C X 45 20 L)CBzNHe r MHCBEzng tol uene

| ayer was dried by distphla .,‘ t hey,t ol ggne- wat er
azeotrope. Dry t ol uene (1 dggﬂchébrl n | € Dack to the
original level. This sol uti ggpwaydi vi deghypt o t wo | deéf fractions,
whi ch were hydﬁogenat ed and cycl ?‘%ed 25 under iden |0931I Cg‘tﬁgl ons

descri bed bel ow. [ er¢io) (11)1

(12) PART B: P dj um e 75 kg 30 .wa
slurried into the ol u?r?g&sél utﬁ%gl%?é%% Rgi‘ %&T & e\?aas

applied and the nidt dF&" mﬂwﬁmléemﬁmci% (4§ Elekg] @5 F;lvéﬂy 15 i nut es, the
system was pur ged Tridudypchlorosilane (20.4 kg, 135.4 mole'é5 TES—CJ.) wa\éD

96/ 40652 10 added at such a rate that the t%%é}é%%@ %9% maintained
below 15 °C. Compound (10) (30 kg, 52.8 moles) was added
in 10 charges of 3 kg each. The charges were done at such

After the

addition was complete the reaction mixture was heated to
15 35 °C. Reaction was complete after 12 hours.
(39.3 kg, 45 L) was added and then 47 L of USP water.
Celite (3.1 kg) was added and the mixture was filtered
through a 0.5 micron bag filter. Layers were separated
and the top organic layer was washed with water (2 x 45

20 L). The resulting toluene layer was dried by distillation
in vacuo of 18 L of the toluene-water azeotrope.
toluene (18 L) was added to bring the volume back to the
original level. This solution was divided into two _
identical fractions, which were hydrogenated and cyclized

25 under identical conditions described below.

a rate that temperature was below 15 °C.

CBzN NHCBz | HoN
Ph u PN H, PdC Ph
> ——
TESO  OTES  Toluene TESO
(11)

Toluene

NH,
7 Ph

OTES

(12)
PART B: Palladium hydrox1de on carbon wet (0.75 kg)
30 was slurried into the toluene solution from Part A.

Dry

Hydrogen (5 psig) was applied and the mixture was heated

to 45 °C. Every 15 minutes, the system was purged to help
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the elimnation of CJerr] gas fromthe solution. Reaction was conpl ete
after 8 hours. [err] 5 (12)

(13) PART C. The system was purged with nitrogen and the

m xture .from Part B was cooled down to 20 [err]C. .

1, 1' - Car bonyl diwosé4eeel e (4.5 kg) was added and the m xt PCEUSI6AMAd f or
30 mnutes at 20-22 [err]C. An aqueous 1 10 N hydrochloric acid solution
(34 kg) was then added and the mixture was filtered. Layers were
separat ed and t hethe eligingtieonief |Gegasalramihestutionsp Reaekiqms |) .
(GET ANALYTI CAL Did8) comiflete after 8 hours. Exanmpl e 2

-Synt hesi s of conpound (1): [err] 20 -
(14) . (15) Conmpound (1 (100 g, 0.1375 nol)
was suspended in acetonitrile (1 L) and triet hyIa ne (21.1 ni, 0.1513
nol ) was added. The re tingueol ution was cool,ed’q,2-[err] C and a
solution of carbonyl diim ol e\ £1.15 &bl 0.0 ' In acetonitrile
(0.5 L) was added over ."-o,/Tm____,r g +efhvwar med to
roomtenperature and held fo 2 _one hopyjyenedr bonyl gdr{m dazole (5.6 g,
0.0344 nol) was addeTESD a s@TES and The r eJBSON st®dTESd for one hour.

-56-
5 (12) : (13)

PART C: The system was purged with nitrogen and the
mixture from Part B was cooled down to 20 °C.
1,1'-Carbonyldiimidazole (4.5 kg) was added and the
mixture stirred for 30 minutes at 20-22 °C. 2n aqueous 1

10 N hydrochloric acid solution (34 kg) was then added and
the mixture was filtered. Layers were separated and the
top organic layer was washed with USP water (25 L).
(GET ANALYTICAL DATA)

15 Example 2
BE-I—B'&———QCH” o mHZQ—-A—R_' A‘_RZ_M .

H:N  NH, HNj-)LNH

Ph\/g-_).,"’/Ph _?BI.> Ph\/s_) "‘o,/Ph
- (L b Toluene (L b
o~ A

(0]
20 (14) ' (15)

Compound (14) (100 g, 0.1375 mol) was suspended in
acetonitrile (1 L) and triethylamine (21.1 mL, 0.1513 mol)
was added. The resulting solution was cooled to 5-°C and
a solution of carbonyl diimidazole (11.15 g, 0.0688 mol)

25 in acetonitrile (0.5 L) was added over 50 minutes. The
reaction was then warmed to room temperature and held for
one hour. Carbonyl diimidazole (5.6 g, 0.0344 mol) was
added as a solid and the reaction stirred for one hour.

. =56~
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Anot her charge of carbonyl diimdazole (5.6 g, 0.0344 nol) was added as
a solid and the reaction stirred anot her hour. A final charge of solid
carbonyl diimdazole (3.3 g, 0.0204 rnol) was added .and the reaction was
stirred 5 overwoduesss- Vet hyl - 2-pentanone (1 L) and 1 N PeTVUSHVI9E21 | C
acid (0.5 L) were added and the | ayers were separated. The organic

| ayer was washed with additional 1 N hydrochloric acid (0.5 L) and the
| ayer s separ at ed.Arnfither chaxgehiofedaxipradudilingdagoler®.bagk @x@34med)wi t h

4-methyl - 10 2- pgpis2Raaea(ds >s Go2i&)and ft@aé%‘&tﬂf&x Hrdaed ARd@idy Vere

duced to 1.5 d th f h h 8%
Codi um bi car bonatBNE0. SALTLARhEmaFER 9% Bo1ia EyRoryl Ytsaarele B4 | hen

hexanes (1 L) wers &d@éﬂ‘l mol) Vs a@@%ﬂ tanﬁgtbleuregcwm w8l sdixredn ice
gﬁth for er1 :3 15, llo'irezhligntfl |4-Qd’e%ﬁy§ﬂﬂ- ént%gﬁnw th pp'&dhgxmgg (100 gt)

e ° Ite SO cO ou re un I’ vac err
to give 46.66 ¢ (*9%’7()" % {1]‘2? (%‘\Bgrﬁ‘ cwere a ded and“t':@eaiayeré I]e
Exanpl e 3 20 separated. TheSpmganie slayferCompowmshed With additionalRlerr],
Rlerr] = benzyl; WRigibentbeid heia- @ l)eank) ERer 18 ersRegpatatedH ahel -

[I_gr 21] suspensi on FCTPIREELAFQONE E.%g%ﬁs Jrexs; back gxfracted, with 4"2"2“%’?’1'
1, 2-di chl or od0harR-gentenong (X &d3el) mettd combined organiQ. ayers 3@renol ).
ter et e sy 415 gt gt Waptae st Y Miusgles o),
12. E?OE; of]a yel | o‘%a%ﬁ i‘“’lgg‘oggdﬂq}r‘ffﬁ'l\%% %ﬂ&"% ;Sh ?I{'\I }’;ﬁ% qATHC 2506
Et OAc/ hexane) gaviayer wasgeedpasid tonpodidd theh hexanem|@ %IW@W& @iddedhi ch
-57- The resulting slurry was cooled in an ice bath for 1.5 h,
15 then filtered and rinsed with cold hexanes (100 mL). The
white solid compound (15) was dried under vacuum at 90 °C
to give 46.66 g (83%), mp 125-130 °C.

L

Example 3
20 Synthegis of Compound (II}):
R4, R7 = benzyl; R5, R® = -OC(CH3)20-; Rl = CHs.

KS_) oy reflux " FS_) .
I’\ o, 0y
Ph o Pn Ph 4

(1) (2)

25 To a suspension of c01lnpound (1) (10.0 g; 27.3 mmol)
in 1,2-dichloroethane (100 mL) was added methyltriflate
(3.4 mL, 30 mmol). After refluxing overnight, the
reaction was washed with sat. NaHCO3, sat. NaCl, dried
(Na2804) and evaporated leaving 12.5 g of a yellow oil.

30 Column chromatography {(flash Si02; 25% EtOAc/hexane) gave
7.86 g of compound (2) as a pale yellow oil which

o
o
o)
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crystallized on standing (75%yield). mp.= 97-100 [err]C. MHerr]
381 Exanpl e 4 Synt hesi s of Compound (I11):
Rlerr], Rerr] = benzyl; Rerr], Rerr] =-0OC(CHerr])[err]O; Rerr] =
CHerr]; woosidessz Rl err] = -CH err]-(3-cyano- 4-f | uor ophpeEA$96/09021
[err] 10 (2) (3)
To a O [err]C solution of the isourea 2 (4.43 g; 11.7 nmol ) and
3-cyano- 4-f | uor obecw;dtann.ﬁmé@lem( standing 2358 yieldwin.p.r SMALIGFCHLME* was
added NaH (60% i n mmqyggral oil; 1.40 g; 35.0 nmmol ). After warmng to
roomtenperature an 5 stirring overnight, the reaction was added to 25%
Et[err] O Et OAc. The organi c phase was washed with water (3X), sat ur at ed
NaCl, dried (Na[err]SOerr]) and evapor aExgimbbavd ng a yel l ow oi l .
Col um chr omat @gr aph flash Si X ave 5.55 of
| sourea 3 as a%gol gr%/egs 0|I O%Eéés/islo IEk?l@?err a}?ﬁ :9 °

benzyl, l HS)ZO"l Rl = CHs;

R23 = -CHa- (3-cyano-4-fluorophenyl) .

O_Me.
NaH, DMF
FS_)».,\ Br
Ph o 6 Ph NC
x F
10 (2) (3)

‘To a 0 °C solution of the isourea 2 (4.43 g; 11.7
mmol) and 3-cyano-4-fluorobenzyl bromide (5.00 g; 23.3
mmol) in DMF (50 mL), was added NaH (60% in mineral oil;
1.40 g; 35.0 mmol). After warming to room temperature and
15 'stii:ring overnight, the reaction was added to 25%
Et20/EtOAc. The organic phase was washed with water (3X),
saturated NaCl, dried (Na2S04) and evaporated leaving a
vellow oil. Column chromatography (flash SiO2; 25%
EtOAc/hexane) gave 5.55 g of isourea 3 as a colorless oil
20 (92% yield) Mt = 514,



- 58- WD 96/ 40652

PCT/ US96/ 09021 Exanpl e 5

Synt hesi s of Conpound (IV): Rlerr], Rerr] = benzyl;
Rlerr], Rerr] =-0C(CHerr])[err]O; Rerr] =

-CH err] - (3- cyamosk4désaor ophenyl ); R err] = benzyl. 5 _ PCT{USD6/09021
(3) - (4) A solution of the
isourea 3 (2.78 g; 5.41 nml) and 10 benzyl bronide (1.93 nL; 16.2 nmol)
in acetonitrile (15 m.) was refl uxedxampd®i Bht . The reacti on was
evaporated - and subj ected tOsg-ﬂ tHEY £ YO RPNy i ash Si O2; 20%

Et CAc/ hexane) to give 3.02 4of ¢4) .as a.whi ge 60am yiel d)
M err] = 590. 15 ®EORTL BenY1 R f‘é&% 0-;

"Synthesis of Conpound Rf3/= -CHz-(3- cyano-4-fltpq:zgphppyp[ernﬂ2 bemzyl

Rlerr], Rerr] &= -OC(CHerr])[err]G; Rerr] =
-CH[er.r]-(3-am' noi ndazqheS yl); Rerr] = benzyl. 20 . [err]
(4) (16) | ution of the

nitrile (4) (3.02 g; 5. 1J\mml) CN"- BhCHQEIBO rrL) d h drazmechrate
(6 mL) was refluxed /\C[ @

?& | ?\
(3) (4)

A solution of the isourea 3 (2.78 g; 5.41 mmol) and
10 benzyl bromide (1.93 mL; 16.2 mmol) in acetonitrile (15
mL) was refluxed overnight. The reaction was evaporated
and subjected to column chromatography (flash SiOz; 20%
EtOAc/hexane) to give 3.02 g of (4) as a white foam (95%
vield). MH* = 590.

15 .
Example 6
Synthesis of Compound (IV):
R4, R7 = benzyl; RS, R6 = -OC(CH3)20-;
R23 = -CH;- (3-aminoindazol-5-yl); R22 = benzyl.
20

YrocERnof

(4) (16)
' - A solution of the nitrile (4) (3.02 g; 5.13 mmol) in
n-BuOH (30 mL) and hydrazine hydrate (6 mL) was refluxed
25 overnight. The reaction was added to EtOAc and washed with
10% citric acid (2X), sat. NaCl, sat. NaHCO3, sat. NaCl,

~-59-

SUBSTITUTE SHEET (RULE 28)



25 overnight. The reaction was added to Et OAc and washed with 10%
citric acid (2X), sat. NaCl, sat. NaHCO err], sat. Nad,

- 59- WO 96/ 40652

PCT/ US96/ 09021 dried (NaSJ err]) and evaporated | eaving 3.09 g of
(16) as a \Wyblogadesnm ( 100% yi el d). MHAerr] = 602 5 PCT/US96/09021
Synt hesi s of Conpound (VIb): Rlerr], Rerr] = benzyl; R[err] =
-CH err] - (3-am noi ndazol -5-yl); - RLerr] benzyl .
[err] 10 dried (NaSQuli6pnd evaporated leaving 3.09 g of((16) as a A
sol ution of the aggfiei feani k3o0e3yOE1) . Im¥4="g0y ) in 3 N HCI (10 nli)
and THF (40 nL) was stirred overnight. The reaction was added to Et QAc
and washed with sat. NaHCO err], sat. NaCl, dried (NaS(Jerr]) and
evaporated | eaving an 15 orange oiI Ooﬂmldiqﬂorrat ography (flash
SiJerr], 7% 5 MOV CHerr]d [yl dva) sgave 2. 15 g pink

7250 (1) as 4?'&%.2?1&%&2;/ fa fwﬁ.ﬁ%@”@%%ﬁéﬁ%@% 7 under

hi gh vacuum at 85 [err]C. np = 134 - 1%3fer rheDzy2o Exarrpl e 8

Synt hesi s of Conpound (V): - Rerr], R[err] benzyl ; R[err],
F[O?I{re]rr]_iggggl[ﬁrglill[?r NH"’ [errLAiN
N
fq__) 3NHCI ) /ﬁ:
H THF 6
10 (16) (17)

A solution of the acetonide (16) (3.09 g; 5.14 mmol)

in 3 N HC1 (10 mL) and THF (40 mlL) was stirred overnight.
. The reaction was added to EtOAc and washed with sat.
NaHCO3, sat. NaCl, dried (NaSOi) and evaporated leaving an
15 orange o0il. Column chromatography (flash SiQ2, 7%

MeOH/CH2Cl2 and 0.8% NH40H) gave 2.15 g pink glassy solid.
Crystallization from 3:1 CH2Cl2/ Et20 gave 1.7 g of (17)
as pale pink crystals which were dried overnight under
high vacuum at 85 °c. mp = 134 ~ 139 c .

20
Exanple 8
Synthesis of Compound (V):
R4, R7 = benzyl; R®, R® = -OC(CH3)20-;
R2® = -CH;z- (pyridin-3-y1);
25 ’
OMe
\
N= | D hydmzme HN /\Cj
‘u\ N EtOH
> reflux
Too T
(18) {19)
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(18) - 60-
WD 96/ 40652

A solution of the isourea (18) (850 ny;
hydrazi ne hydrate (3 nlL) was refl uxed overni ght. The reaction was added
to 5:1 Et CAc/ Ewesdidpészand washed with water (3X), sat. Naxdra(s@ef9o2dri ed

(Na[err]SOerr]) and 5 evaporated 1eaving 780 ng of (19) as a colorless oil

(19)
PCT/ US96/ 09021
1.81 mml) in EtOH (3 nL) and

(95% yield). M err] = 457. Exanple 9 - Synt hesi s of
Oorrpound (rry: 1o A soltrt{mmr Pf ®herispuredefl8) ;(880emg} , 1 Flemmbly HEM
(R[Zi;r] CH[err] CﬁE@ﬂr hydraz:.ne h{r&fét]e 3 mL) was refluxed (20)

0 6 £
CHerr]d[err] (6 #ﬁiéfgtd')erﬁ'% :ho% ﬁ'%gt%a@és | on T#feh&aéoand -78
[err]C. Tri et hyl owashegh widh aﬁteﬁr rrasat ¢ ONgGL nﬂ?Xdrv drbed (NagSge) Andn,
0.75 mol) wag a@dssoratwra 1@%@%@%0/% of (M) Qed Le1¥RIdad ®ianhbest

t enperature and stlirgg . The reaction solution was washed wth
aqueous NaHC(| er r ¥*+8 ’(s d 35 mL) and the organic |ayer was dried over

O

MySJ err] and evaporated to an oily residue (21). (MrH[err] 615.
Exanpl e 10 Synt hesi sggdmdi@mgound (I1): 25
El[—fre;]r] _R[err] = .benzyl ;. Rerr] ’Sﬂtﬂers]is_of%nggnzgcrir]&i)e:”] O; Rerr] =
10 R4, R7 = benzyl; RS, R6 = SEM; R! = CHaCHp-~.
i I8
HN” ~NH Et;0BF, N® ~NH
"oy CH,Cl, vy
Ph : pn Ph :  ph
SEMO OSEM SEMO OSEM
(20)- (21)
Compound (20) (0.40 g, 0.682 mmol) was added to
15 CHaClz (60 mL) under nitrogen and the solution chilled to

-78 °C. Triethyloxonium tetrafluoroborate (0.75 mL or 1.0
M solution, 0.75 mmol) was added. The reaction was
allowed to warm to ambient temperature and stirred 12 hrs.
The reaction solution was washed with aqueous NaHCO3
{(sat’'d, 20 mL) and the organic layer was dried over MgSO4
and evaporated to an oily residue {21). (M+H)* 615.

20

Example 10
Synthesis of Compound (II):
R4, R7 = benzyl; R5, R6 = -OC(CH3)20-; Rl =

. 25 CHs-.
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PCT/ US96/ 09021 [err] (1)

(2) Compound (1) (1.00 g, 2.73 nmol) was dissolved in o
CHerr]C[err] (25 nm), and Me[err]OBF[err] (0.61 g) was added while m xi ng
5 under a nitrogowvsided8nket at anbient tenperature. After PCY/US9609021 a

solution of NaHCJ err] (1.0 g in 25 nL of water) was added. The | ayers
wer e separated and the organic | ayered dried over Na[err]SO err] and
evaporated to yield a foany residue (2) (0.97 g). [me ] HNMR spectrum
agreed with 10 reference speaﬂ;um ) i R[Exarr})I e
11 S M3y Of u l): err],
Rlerr] = benzyl; Rerr], %Fﬁrr]@!\/m%a—l[ r/]CN!"err]-.
£\ \
Ph > Ph Ph F

P o0 7
(1) 2)
Compound (1) (1.00 g, 2.73 mmol) was dissolved in
CH2Clz (25 mbL), and Me3OBF4 (0.61 g) was added while mixing
5 under a nitrogen blanket at ambient temperature. After
3.5 hrs, a solution of NaHCO3 (1.0 g in 25 mL of water)
was added. The layers were separated and the organic
layered dried over NazSOs and evaporated to yield a foamy

residue (2) (0.97 g). IHNMR spectrum agreed with
10 reference spectrum.

Example 11
Synthesis of Compound (II):
R%, R7 = benzyl; R5, R6 = MEM; R! = CHiCH,-.

o’ Et
NH2 NHa *
oy (EtO),C, CSA NZ > NH
Ph a \Ph toluene - N
MEMO OMEM Ph 2 Ph
15 MEMO OMEM
(22) {23)

A solution of the diamine (22) (0.16 g, 0.34 mmol),
" tetraethyl orthocarbonate (0.32 g, 1.7 mmol) and (%)-
camphorsulfonic acid (5 mg, 0.022 mmol) in 10 mL of
20 toluene was heated to reflux overnight. After cooling to
room temperature, the solvent and excess tetraethyl |
orthocarbonate were evaporated and dried in vacuo to give
0.19 g of a viscous liquid. The product was purified by
flash colum chromatography (silica gel, hexane/ethyl
25 acetate = 100:0 to 0/100) to give 80 mg (44% yield) of
(23). 1H NMR (300 EMz, CDCl3) & 7.35-7.10 (m, 10H), 4.90-
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(22) (23) A solution of the diamne (22)
(0.16 g, 0.34 mml), tetraethyl orthocarbonate (0.32 g, 1.7 mmol) and
([err])- canphorsul fonic acid (5 ng, 0.022 nmol) in 10 nL of 20

t ol uene was heated to reflux overnight. After cooling to room
tenperature, thwosslsesnt and excess tetraethyl or t hocar borermisyeove21
evaporated and dried in vacuo to give 0.19 g of a viscous liquid. The

product was purified flash col unm chronmat ography (silica gel,
hexane/ et hyl 25 a4:-e5c5at(brr 490: &-03-3/500im.t 308) ve3 -3y 4044m VAR ,d)3.65

(ég) [err]H NVN\E (S3,0QH|T"W2 9920, f78r h) 4er,rlo.943%t,/-3H) M 20 uzy4 9%s
bet Usoe/ 00021 |+ QBSTRERE &3 B O4Hy 190%s. SRS eaicd figr Cao43®on, %’1“’4H)

3.35 (s, 6H),53%.3879, %5311)305)2-94 (t, 3H J = 7.1 Hz).

(NH err]/DCl) %31 (MrH, 100). HRMS calcd for CJerr]Herr] N[err]qerr]
(M+H) 531. 3070, found 531.3052. 5 .

Uility The conpounds of this imn possess retroviral

prot ease inhibitory aciTh¢ egmoquadgaefi tldsirinvienyion possebsbre'orcyvnﬁ]] cacy,
as evidenced by thicteasti MHibitdryN@ctiBritss sgﬁ In Lam et
al ., PCT Internatl | .Lcation Nu OZ 1 EP 402646 Al,
and copendi ngq'{(i:’%%%ﬂ é;ésf% éﬁ% hiec’:ﬁt ?SFll@é:rY dp the

Nurber 08/ 1971830 ass@ysed %tﬂe&srybe@ m_g@m ethelcoramumsematmfalf or nul ae
(Vla) and (VIb) paasaseatidh mmb@ﬁswolﬁ/wnlmbl U8B Ya026u6VAi Yy & are

t heref ore useful r e_treat of HIV|nfect|on
and associ at ed aC%&’fégg%%s{%s@Aggmﬁ%%%%%e % ¢ PP gg?i Sgxjain
manmal s. The conpdWiPeroP8finfPle fiAed Fabauaxy bl6, 199poss'§ms ddimpopnds ease
|th|hb| tolry aﬁt | Vi tof dogmalse qVIartane® Gfb)apobsbed iHIO §r6f:e&§é/ grO\évt h.
uch cyclic pr. S andard o
[ ef er ence con%gun d.?l‘l’xﬁﬁ?;@o?”lcjaﬂrfé;? ﬁcf a%le %hé é&rg ﬁeagf &%%ﬁ’r@{’%’ﬁi
ability of an agerfgengsi fow e treawerm ofeplVcinfentiondind adssciatedase,
for exanple in a E.seabes r&s:aumbﬁﬁtlzrawiawycBhéi@gfrﬁ%vo'réflﬁcéd&cﬁncyc| ic

Copound’ o Soch SRMRBLLC i Kobio Ui fehifid il 45k S
possess HIV protease inh:.b:.tory activity and are effective
20 as inhibitors of HIV .growth.

Such cyclic HIV protease inhibitors are also useful
as standard or reference compounds for use in tests or
assays for determining the ability of an agent to inhibit
viral replication and/or HIV protease, for example in a

25 pharmaceutical research program. Thus, such cyclic HIV
protease inhibitors may be used as a control or reference
compound in such assays and as a quality control standard.
Such cyclic HIV protease inhibitors may be provided in a
commercial kit or container for use as such standard or

30 reference compound. Since such cyclic HIV protease
inhibitors exhibit specificity for HIV protease, they may
also be useful as diagnostic reagents in diagnostic assays
for the detection of HIV protease. Thus, inhibition of

. the protease activity in an assay by such a cyclic HIV

35 protease inhibitor would be indicative of the presence of

HIV protease and HIV virus.
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Such cyclic HV protease inhibitors nmay be provided in a commercial kit
or container for use as such standard or 30 reference conpound. Since

such cyclic HV protease inhibitors exhibit specificity for HV

prot ease, they may al so be useful as diagnostic reagents in diagnostic
_assays f or wheesesxrcti on of H V protease. Thus, inhibiti ®CTAISI6/0902k he

protease activity in an assay by such a cyclic H'V 35 protease inhibitor

woul d be indicative of the presence of H'V protease and HV virus.

-63- : VWO 96/ 406%he compounds of the present invention are alsc

PCT/ US96/ 09021 useful fdhaheoiNilitsonf ocENETIPries ant ek iy isampaee al so

-useful for the i n?o f‘hmﬂﬁo'v&l gué&&édeéfgsn%ﬁmcg(dn V. %reai ni ng, or

suspected of cont he invention

can be used to tr@&F\POBn%cﬁFGPIrQl%E mbesmmtsmq ﬁéncb?rm?@ﬁdf&otreﬁ'e
present I Ngentgody €BRideaumpes | O THYE, bihe HdhHARES NGE ithe pREsent

exanple, a serumqr se np sus ected of
cont ai ni ng, H V. ey ge Ifec%n gﬁ %%;éf é’af"géﬁ’ﬂ? HT‘S{)F’%%%I R*a net hod
sinlar to those @XaEPleed® iSRTUMCON (BEmepe SRTPLE WhiShF gontaias. HPY VBel d

Reduction Cel|l Assl¢pected dfPepftdfidinggndivhe T ‘éah@méM&dri Rlel erbirdssay”

of copendi ng ssiLgpe | U

08/ 197, 630 fil ed f?’%ngg%l‘gl‘%% a ;ﬁ‘e%oﬁ]g ﬂ%f%u'@o%\?é%t‘# rﬁ%‘ybé’é Fhe
described with0 spesifteation £prcthe JHIND aemarﬁesluc;h@n d&ldi Assay"t hese
enbodi ments are nqipage D3 x At tu@d-m Lot Malt GilScity Aéé’&iz"'O%E

equi val ents, chan |f|c t.hout, de I ng
fromthe spirit ag%%?%gg ‘g) igﬁ‘&énﬁr%wagtﬁ&t %pl?l c&%&@?sﬁ%%% t hat
such equi val ent 03/é%0€ﬁ0r§iﬂ-§da3é15d§l4t of this inventiaon. The present

I nvention may be enbodied in other specific fornms w thout departi ng

o e Shotb pe” el bR ShL U DR L peen B ARELLAMITY. |
the scope of the GPSPREF OFP spec1f1c embodiments, the details of these
embodiments are not to be construed as limitations.
Various equivalents, changes and modifications may be made
without departing from the spirit and scope of this
20 invention, and it is understood that such equivalent
embodiments are part of this invention. The present
invention may be embodied in other specific forms without
departing from the spirit or essential attributes thereof
and, accordingly, reference should be made to the appended
25 claims as further indicating the scope of the invention.
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C ai s 4 of th V\té](c:lalmI Vi _\A_m?s“rwe preparation of a
et e ferle (00 IR .
phar maceut i cal lwoagsess abl e salts or “prédrbg forsms * enfrmtnmmn:- 10
Rlerr] and R err] are the sane and are sel ected fromthe group

consi sting of: Cerr]-Cerr] alkyl substituted with 0-3 Rerr];

Clerr]-derr] alkenyl substituted with O- Xl={issr]; and
Clerr]-Cferr] alkynyl gdbgidimhited with 0-3 R[err] 15 Rlerr] is

i ndependent |y sel ect ed at eac cur ence from,the
consi sting of ; 1. 2 progesg dog the RFfRRraLigRof Wﬁﬁ{[%r‘:}% err],
-NR[err]R[err], formula (VIb): -Cderr]Rerr], -.a:( =O Rerr], -ORerr],
-S(O[err]Rerr], -NHC(:Nj\NHR[err], -C(:NH)NHR[err],
- = N ,
C(=ONR[err]Rerr] | A2y NR2S

. R4 R"

5 : HO OH
(VIb)

or pharmaceutically acceptable salts or prodrug forms
thereof wherein:

10 R4 and R7 are the same and are selected from the group

consisting of:

C1-Cg alkyl substituted with 0-3 R11;

C2-Cg alkenyl substituted with 0-3 R1ll; and
| C2-Cg alkynyl substituted with 0-3 R1l;

15 R1l is independently selected at each occurrence from the

group consisting of;

H, keto, halogen, cyano, -CHoNR13R14, -NR13R14,
-CO2R13, -0C(=0)R13, -OR13, -5(0)yR13,
~NHC (=NH)NHR13, -C(=NH)NHR13, -C(=0)NR13R14,

20 -NR14¢ (=0)R13, =NOR14, -NR14C(=0)OR14,
-0C(=0)NR13R14, -NR13C(=0)NR13R14,
-NR14502NR13R14 , -NR14502R13 , -SOzNR13R14 ,
-0OP(0) (OR13),, C1-Cs4 alkyl, C2-C4 alkenyl, C3-Cg
cycloalkylmethyl, phenyl, benzyl, phenethyl,

25 phenoxy, benzyloxy, nitro, C7-Cip arylalkyl,
hydroxamic acid, hydrazide, boronic acid,
sulfonamide, formyl, C3-Cg cycloalkoxy, C1-Cs
alkyl substituted with -NR13R14, C31-C4
hydroxyalkyl, methylenedioxy, ethylenedioxy, C1-

30 C4 haloalkyl, C1-C4 haloalkoxy, C1-C4
alkoxycarbonyl, pyridylcarbonyloxy, C1-C4

. alkylcarbonyl, C31-C4 alkylcarbonylamino,
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20 -NR[err]C(=O R err , -NR[err]C( =O ORerr],
-OC(=O NR[err]Rerr], -NRerr]C(=0 N r]
_NR[err]SCIerr]NR[err]R[err] -NR[err] ’” "IH {Sqerr]NR[err]R[err]
-OP(O(OR[err])[err], derr]-Cerr] -al al kenyl
Cerr]-Cerr] WO 96/40652 cycl oal kyI met hyl | phenyl benzdT/Us96/09021
phenet hyl , 25 phenoxy, benzyl oxy, nitro, C[err]-C[err]
aryl al kyl , hydr oxam ¢ aci d, hydrazi de, boronic acid,

sul fonami de, formyl, d err]-QCE2FP2By 3vki-moxpholine)ekLhoier r4zido,
al kyl substituted with -NR arddaﬁpp,gmioglq grr]-Cerr]

hydr oxyal kyl , net hyl eneg dls%gtt%gé’ ]wafﬁOP -2 rl2;

Cerr] hal oaI kyl , C[err err %
al koxycarbonyl, pyridyl Jeysuhg[‘@rtﬂ-?dq%‘ih] -2 R

al kyl carbonyl, sderr]- ﬁﬂ@-ebkﬂﬁaﬁl)bqnhhbﬁtﬂﬁmed with 0-2 R12;
-65- WO 96/ 40@

$96/ 09021
-CCH err]Cderr]H 2-(1- %Gpﬁ&rox%?lﬁoxysugﬁ:%uted with 0_2%19 -C
(Rlerr])=N (OR[err]); C1-C4 alkylcarhonylogyesubstirsted with AngsRifuted with
grzl (R[cF;]r] Gerr] alkyl C&[@br&rﬂdﬁfbbnﬁidms}' Subpehthted withh 002 2gi;err]; 5
C[er] Clerr] al koxyal iyl gé % {Xy%ﬁ%i:% %Esbd'% %Htuted with 0-3
Clerr]-Cerr] &kyl carbonyl isapdtituted with 0-2 Rerr];
Cerr]-Cerr] aryl carbogays-oxy 1Ubﬁé1h5éﬂe@dh&téfb&ca.18[ f{ﬁ%’systeln a

Cerr]-Cerr] carbocycllc re substitute
Rlerr]; and C%tng Elﬂ%ﬁbé-‘loeé ﬂ@f%"?%%‘?l indenepdeptiym
containing 1 to 4 heter oatorﬁ@lﬁEﬁue@efmmobtygen, nitrogen or sulfmel esasdl from

oxygen, nitrogen or sulfur, Hetedocyclic ring system peehg’ St ilcarblN@i Gy St em
bei ng substitujed with 15 g )E{[err g 1ﬁ] b Lt

i ndependent |y Sel ec&fg at e cﬁ 8CCUrrence from t he group
consi sting of; is indepqedentlyasedested pineach occurrence from the
-CH err] NCR err]) R([ er r ggoup 6BhSisding of, -N(Rlerr])R([err]),

-CJerr]H -0C(=0 (Cerg —kg’tgrr 13A 142y _QR13A
Clerr]-Cerr] al koxyal ky ; ')Pj( ). “OR
-NHC(=O)NH[ err], -SQerr] NHrgr‘ @[(er r’] CFQBIF‘] y= ) (€1<Gar plkyEl s |-OH,
al kenyl, Jerr20derr] cycl 6a-Rgl alGhamikyl} er+d (=0) NHy, -0C (=0) NHz,
cycl oal kyl met hyl , benzyl, ph.m@f(hdjm hegg NH , C1-C4 alkyl, benzyl oxy,
nitro, Cerr]- C[err] arylaléﬁ( dré)zo%gé 1-Cq alkyl, Ca- C?‘
hydr azi de, boronic acid, F“YZ%IEr 3~C10 cycloalkyl, C3-Cs

cycloalkylmethyl, benzyl, phenethyl, phenoxy,
benzyloxy, nitro, C7-Cip aryvlalkyl, hydroxamic

25 acid, hydrazide, boronic acid, C3-Cg
cycloalkoxy, C1-Cs alkyl substituted with -NHj,
C1-C4 hydroxyalkyl, methylenedioxy,
ethylenedioxy, C1-C4 haloalkyl, C1-C4
haloalkoxy, C1-C4 alkoxycarbonyl, C1-Cg

30 alkylcarbonyloxy, C1-C4 alkylcarbonyl, C1-C4
alkylcarbonylamino, -OCH2CO2H,
2-(1-morpholino)ethoxy, azido, aryl(C;-Cs

alkyl);
C3-C10 cycloalkyl substituted with 0-2 R123, ¢3-c4
35 alkyl substituted with 0-2 R122, aryl(ci-C3

alkyl)- substituted with 0-2 R122;
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cycl oal koxy, Cerr]-Cerr] alkyl substituted with -NHerr],
Cerr]-Cerr] hydroxyal kyl, net hhylenedi-oxy,

et hyl enedi oxy, Clerr]-Clerr] halo er\rj“t:haf-r

hal oal koxy, Clerr]-Cerr] al koxyc?!%ﬂ’m err] 30

al kyl car bonyl oxyoo6lessi| - Clerr] a ’m”]-qe”]rcmlsssmm
al kyl car bonyl am no, -OCHerr]CJerr]H, § »

2- (1- nor phol i no) et hoxy, azido, aryl((err]-Clerr] al kyl) ;-
Cerr]-Cerr] cycloal kg Ssubsti-menbered hé:erojelid rifigesybtéherr] 35

al kyl substituted with 0-2 | I
al kyl)- substituted with O- ‘gfgitj@ri €61 £'tidreldotbis independentiy

- 66- VO 96/ 40652 Select from oxygen, nitrogen or sulfur, said
PCT/ US96/ 09021 heterocyclditOrimgiesysténhetisstitntledcwi tigo-sy st em
containing 1 tg 4 heteroat ogjszz\.ndependent |y selected from

oxygen, nitrogen or sul ai heterocyclic ring system
substituted with 0-3 S&“Rlsi 81—04 hatoaliyl, C1-Cq haloalmsq &rlajerr],

Clerr]-(err] hal oal kyI Cl e1kdxyC €prTq adkyvalyR oxpherfler said]piterdyl being
al koxy, Clerr]-Jerr] al kyna%udﬂaqag subgt £+ tR&NIF, Br, CN, NO,,

optionally substituted with
CFlerr], derr]-derr] al kyFF3'C[:ér?‘} aé[]gﬂr'] Cz’aT(de kgxy 9% Offiqand
Rl err] and Rl afr], wheR3laatli Rifenwhennsabstaicmrinteaoh Gjacent carbons,

can be taken together with i,ch they
are attached to forma 5-6 %@EQQ&%&E&H& with the cagbonc?l%ﬁﬂc;rtg]

heterocyclic ring system s¥ they are attached Ear%%ya 5C¥o¥‘embered
heterocyclic ring system beca@ool:&*cla.c or heterocyclbid:()ﬁﬁlld gystla] idaiied with

g[érer'-CBl{érﬂ\lég:\Ejg;r] NH er itz.ona ;cgzgﬁﬁﬁéﬁ g }Fr}:b gﬂg %!]"t ueﬁ%e on

carbon, is independently cEur BEnceNs Ma-t he
group consi sting CFpf C1204 alkyl, CpHengplkokenaHa, ophemet hyl,

phenoxy, benzyl ox\gl2 un, I dr no,
errl Cer] al ko when a substituett®@9%8r (%(3.{ oa‘?el?tlc'%a

Clerr]-derr] cycl oal %Pﬁrﬁ%‘l’ﬁq AtCPRFR| oggwepce from the group CCH?%HSéFIlEQI
Cerr]-Cerr] alkoxy, o€gerr]H hydroxamc aC| d

hydrazi de, bopgni c aci gy eﬁﬂf%%ge,pﬁ&{é% »
| oal k . &, al kyl
Subst 1 1uted v th - NAg or ] R BHAPET] BYRFoR ;J; e

Ce cycloalkyl., C3-C5 cycloalkylmethyl, C7-C10
arylalkyl, C1-C4 alkoxy, -CO2H, hydroxamic acid,
hydrazide, boronic acid, sulfonamide, formyl,

25 C3-Cg cycloalkoxy, -OR13, -NR13R14, C;-C4 alkyl
substituted with -NRI13R14, c3-Cg alkoxyalkyl
optionally substituted with -Si(CH3)3, C1-C4
hydroxyalkyl, methylenedioxy, ethylenedioxy, C1-
C4 haloalkyl, C1-C4 haloalkoxy, C1-C4

30 alkoxycarbonyl, C1-C4 alkylcarbonyloxy, C1-C4
alkylcarbonyl, C31-C4 alkylcarbonylamino,
-5{0)mR13, -SOpNR13R14, -NHSOR14, -OCH2CO2R13,
2- (1-morpholino) ethoxy, -C(R14)=N(OR4);

a 5~ or 6-membered heterocyclic ring containing from

35 1 to 4 hetercatoms independently selected from

oxygen, nitrogen or sulfur;
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optionally substituted with -Si( err], C[err] Jerr]
hydr oxyal kyl , net hyl enedi oxy, ethylenedlox

err] hal oal kyl err err haI err] 30
gl[koxl/car bonyl , Y C[g[rr] ]C[g[rr] LI kyl Hﬂmm mﬂﬂ'lﬂ"ﬂ] C][err]
al kyl carbonyl , ®pmeedoss3] err] al kyl car bohyl ami™os = = PCT/US96/0
-s(Oferr]Rerr], -Sgerr]NRerr]Rerr], -NHSJerr]Rerr],
-OCH[err]qurr]R[err] 2-(1- m)rphollno)ethoxy,
-C(Rlerr])=N(OR[err]); or R2 may be a3-o0r 64-newrboadchatreartached to ng .
containing from 35 adjacent! éa&béngeéﬁrﬁﬁé Whg! BYORGAINELYgH£CT ed

fg(;m YO 96/ 482%%9%,: B heiha iRy, 81 5- or 6- membered ring

PCT/ US96/ 09021 bedng Rppiridnaidy $ebstituted da ther bddpbatic
attached to g carBEha Gaith ﬁ&lé@éﬁ m-ttie 1y, ©9-E2r feoskyised

5- or 6- ered ring | 6- nmenbered ring

bei ng optional |y substitut g%’n"’ﬁﬁe Ofi i b‘ﬁi? R car bons

wi th hal ogen, J err] - (Jwhen R&Rkis atthehed- € e rs]atalrkoa@t carbon atom, it

hydroxy, or -NRlerr]Rerr]; ;@38dpe =0 or =8; ol\.“%nRhﬂ rJ]S g% e 2LhEE to a

saturated carbon atom it may be 'é en Rerr]

is attached to sulfur Jf may pe Ry be —O 10 R[err] when a

substituent onlthi tR¥ferwhensai swlegtEtdent | gn nltrogen, is s:eidepéndlemﬁlyeach

occurrence fromthe gr [

benzyl, phenet hyl, hyd?éo&ye%e%?e% ]é&he?ﬁ:urrence £2bm the grouﬁ %Ior oxya I

Cerr]-Cerr] al koxy, &%rr]-err] "alkyl, Jerr]-derr] 15 °

cycl oal kyl, ([ err] - erplenyi.c| bedisil, nphalyethyﬂ-l[fnﬂrwﬂ ar-crerr],

J NR] e]rr]q R[er]r] Glerr]-d er s 1k b ézealrﬂoxgeeﬂcmmghkyég-cs
err err oxycar bony err

al kyl carbonyl ox/, Jerr]- C[é:VF °?;1 ?PB %ﬁy ethyl, -CHNRI3R14,

-C(Rlerr])=N(OR{err]):; 20 RrélR 3R %&2 assubsqmalm ofL €3 haloaileyl,

[ ndepe?dent ly seheg&eﬁlmxy@agﬁo ur_rcggg(; (f; thﬁ grouE
consi sting of ; y phenoxy,
benzyl oxy, alﬁg}%%%q?nypi §¥ ﬁz: ﬁ%y].% &C[%fr‘q] derr]
alkyl, derr]- 25 -C(RM)gMdPR}M)gycl oal kyl, (err]- C[ err]

cycl oal kyl met hag , ﬂ-mr]wl'ﬁxeérslubstltuent on carbon, a:[ﬂ'ﬁldébhndéﬂtﬂﬁ)’] derr]

ZICIkgxy sul fchng:nr 112 P g(rtl:ﬁoﬂ aem:gdagé €ach occurrence from thé/ grrgtzlbdconsg%rt?.?llgc

phenyl, benzyl, phenethyl, phenoxy, benzyloxy,

halogen, hydroxy, nitro, cyano, C1-C4 alkyl, C3-

25 Ce cycloalkyl, C3-Cg cycloalkylmethyl, C7-C10
arylalkyl, C1-C4 alkoxy, -CO2H, hydroxamic acid,
hydrazide, boronic acid, sulfonamide, formyl,
C3-Ce cycloalkoxy, -OR13A, C;-C4 alkyl
substituted with -NH;, -NH;, -NHMe, C2-Cg

30 alkoxyalkyl optionally substituted with
-8i(CH3)3, C1—C4' hydroxyalkyl, methylenedioxy,
ethylenedioxy, C1-C4 haloalkyl, C1-C4
haloalkoxy, C1-C4 alkoxycarbonyl, C1-Cs
alkylcarbonyloxy, C1-C4 alkylcarbomyl, C1-C4

35 alkylcarbonylamino, -S(O)yMe, -SO2NH;, -NHSO2Me,
-OCH2CO2R133, 2- (1-morpholino)ethoxy;
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Clerr]-Clerr] cycloal koxy, -ORlerr], (Jerr]-Clerr] alkyl
substituted with -NH err], -NHerr], -NAVE, Clerri=tferr] 30

s Cerryterry cterri-cter) AN il eneai oxy

et hyl enedi oxy, WomespssE] err] hal oal k{I ,¢ ClterM] - € err] PCT/US96/09021
hal oal koxy, Cerr]-Cferr] al koxycarbonyl Cerr]-Cerr]

al kyl car bonyl oxy, Cerr]-Cerr] alkyl car bonyI Cerr]-Cerr] 35
al kyl car bonyl am no, - S@OPFe®¥ ] embsqe@rhqwapgyc};c -NiEgOcentaibing from

- OCH
s [err]CT err {/\lR)[ S[S/r 110652 1 lroor meekr6t o R9M¥pendently selesg??ufs%og? 09021

a 5- or 6-nenbered het gﬁlggy%menrl RACEBARRIF AL EBm 1to
4 heteroatons independ ymase heceed-foprd- carbon chain attackedetro nitrogen

or, sul f ur; 8 thR[ err&d:{’&défri%ecarﬁoné)rorf‘théafﬂi@ O FFmAh Pedsd 5.0 S
adj acent carbons on the ri 0 use

6- nenbered ring, said 5- 8% é)rm? §S %2id 5- or 6- membg:ggcggr ing
optionally substituted on tb@lﬂﬁ |omapn@11y substituted on ther bbiphaiic

hal ogen, Clerr]-Clerr] al kyéarddmy Withl Bildgenl, ke%yc,; alkyl, c1-c4 alko

OoXy,
hydroxy, or -NHerr]; and 1 Is attached to sat ur at ed
carbon atom it Hydro% g/neﬁ%z o?sds or when Rlerr] is attached

to 10 sul Wbﬁnlﬁlzr?a}SbétE@ched to & satyrateiderazbem estion,udnt on

nitrogen is independent!y may be =0 orsebeWedngh KEANLQCEUAIRE bl oM the
group consisting 15 sﬁfur it ma _g) henyl , benzyl, phenet hyI
hydroxy, Cerr]- Y r Xyal kyI C[err] derr] al koxy,

Cerr]-Cerr] alk qu when aCpupstituent on nltrogen.cysl badépendent 1y

Jerr]-Jerr] cycloal kgergétud atCb8eh]oddtrehce from the group @érlb%l hgy!
20 F car bony

Cerr]-Cerr] galoal kyl) Cerr]-Cerr] koxy
-CJerr]H, C[err] derr alkylcarbonylox and

Clerr]-Cerr] alkyl car BB#R¥L., benzyiy e?hﬁnqtélyﬂ-nmnt Cg-G&l ected at each
ﬁccurrenc:a frolrjnthe | ﬁﬁwrg@%ﬂl agk%zy ]5(:12-(:4 alkle'|C3Z@h I
eterocycl e substitute vmt R8T Tds o )g thyl, carC pheny

[ 17-%-3

substituted with 0-3 R err] Rerr];
Clerr]-Cerr] aI kyl substlt%ﬁl@d‘y\ﬁlmlO &1 Qe hploalkyl, C1-C4

alkoxycarbonyl, -CO2H, C1-C4 alkylcarbonyloxy,
and C1-C4 alkylcarbonyl;
R13 isg independently selected at each occurrence from the
group consisting of;
H;
25 heterocycle substituted with 0-3 R11A ang 0-1 RI16;
phenyl substituted with 0-3 R113;
benzyl substituted with 0-3 R113;
C1-C¢ alkyl substituted with 0-3 R11A,
C2-C4 alkenyl substituted with 0-3 R11A;
30 C1-Cs alkylcarbonyl substituted with 0-3 R11A;
C1-Ce alkoxycarbonyl substituted with 0-3 R11A.
C1-Cs alkylaminocarbonyl substituted with 0-3 R11a,
C3-Cs alkoxyalkyl substituted with 0-3 R11A;
an amine protecting group when R!3 is bonded to N;
35 and
. a hydroxyl protecting group when R3 is bonded to O;
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Cerr]-ferr] alkenyl substituted with 0-3 Rlerr}i— Cerr]-Jerr]
al kyl carbonyl substituted with 0-3 R er

. . r C[ err]-Cerr]
al koxycarbonyl substituted with Oaﬂ“‘ﬁ“‘h‘m\ m‘m“\ qerr] derr]

al kyl am nocar bonyl substituted w Cerr]-Cerr]

al koxyal kyl subs{o dguiosst Wi th 0-3 R[err an am ne [PCTRISSE/A95023
group when Rerr] is bonded to N, 35 - and a hydr oxyl

protecting group when R err] is bonded to O;
- 69- WO 96R46 652 :|.ndependently selected at each occurrence from the
PCT/ US96/ 09021 cbﬁsiggﬁgbe@;gently sel ect ed at each occurrence

fromthe consl s ro e err] - err
al koxy, Clerr]-derr] Oﬁﬁ%‘?ﬂﬂe“ ﬁe% ke%y 1 C2-Ce 21kB1 0 I enyd fﬁ%‘gf ]

protecting group when R errJan amtnnedpx:buec:tmg group when R Ngs hohgleldd:q/l or

car boxyl protecging group n 1 b L& t and
Cerr]-Cerr] alkyl substrw}ﬁgg w?ﬁmg[ °§§ﬁﬁs°x’§|[§’§%§ 159%‘0 fnét .

fromOd, C(err]-Cerr] al ko>&/ Hal r] and Rl err] can
alternatively join to form ek ea¥RyY eub]st;.tmd with 0-3 Qaffosps] Bebected

-%err} %err} g(cﬁ[err])ﬂ[ﬂ[ HrlchCoher 61-0, arkoxy, halogen dent |

-CH err err r [ err are ependen

sel ected at each RE5" dad 'Rt %@%U?thegﬁ’gkﬁ' #(t?%l SU%J’Fanng&qﬁg of : Y
Hand Jerr]-Clerr] al kylCH2)5-, RCH2¢H2M{RS F{-‘Iéz(?ﬁz-canrai-ﬂémmcyzrm nto
form-(CH err])[erglisa Zﬁ; R142A are (ﬂﬂe%l'ehhe{lﬂf Jselected at each

-CH CH N CH e
"G or 1] G of 1] G o 1| SFpERHERES TEOM e, BFPUP COBIFLERg F Rierr]

i s independently sel ect Bcard @m-Cs alkyl; hal ogen, -CN, Nq err]
g[[err} g[[err} haLoalw&nd:hMg][ cﬁxerlrr]erhahwéi@mnq to Eorm - (CH2)

err err oxy er err .
Clerr]-Cerr] g% ?&'{J)S #&%ﬁ%ﬁ%ﬁ%&% BFIen%%;‘Li{e F]{Z'C,'[ err]
cycl oal kyl, R15 is H or CEBerr]-Cerr] cycl oal kylmethyl, Cerr]-Cerr]
a{i' ?' ky|b Cl[e”] gitﬁrii :r.ndepe?dently selectéd kvgyal kyI I d g”] I d err]
al kyl car bonyl oxy, errd-Clerr] _ _ _ c n zyl oxy,
Clerr]-Cerr] cycloal ko%@fg%ern CN, -NOz, C1-Cq4 hajg g&l@ é}?elﬁﬁﬁ'ﬂ é(
optional |y substituted 25 Ci1-Ca alkoxy, Cerﬁsha@;kylF 24 Thkenyd.efriCe
Crlerr], C[errt%[c[ er]r] agk}é{allﬁ@ﬂ.!:]pﬁﬁwbl phenoxy, C3-Cig cyai&s@m%qur OH,
or err]- an r n c ns,
can be taken together with t‘re? Ek c%@lﬁd&&?cﬁﬁ&#w tc's7-810 ngf&ﬁa}l, \?ﬂ% 2 they
are attached to forma 5-6 rdfeevadkyl, C1-C4 alkylcarbonyloxy, C1-Cq

alkylcarbonyl, benzyloxy, C3-Cg cycloalkoxy, or
phenyl, said phenyl being optionally substituted
25 with C1, F, Br, CN, NOj3, CF3, C3-C4 alkyl, C1-Ca
alkoxy or OH; or
R11A and R16, when substituents on adjacent carbons,
can be taken together with the carbon atoms to
. which they are attached to form a 5-6 membered
30 carbocyclic or heterocyclic ring .system, said
carbocyclic or heterocyclic ring system being
optionally substituted with Cl, F, Br, CN, NO3,
CF3, C1-Cs alkyl, C1-C4 alkoxy or OH;
m is 0, 1 or 2;
35 R22 angd R23 are independently selected at each occurrence
from the group consisting of;
C1-Cg alkyl substituted with 0-3 R31;
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30 carbocyclic or heterocyclic ring system said

carbocyclic or heterocyclic ri ncr SVSt em bei ng optionally
substituted with d, F, Br, CN, NJerr] CFlerr],
Clerr]-Cerr] aI-kyI, C[err] C[elllm Ilu)m w”mll mis 0, 1 or 2; 35
Rl err] and R erwdosmess2i ndepende each occur r enecTUS96/09021
fromthe group consisting of; - C[serr’] -Clerr] al kyI substituted
with 0-3 Rerr]; ' WO
96/ 40652 C2-Cg alkenyl subst:.tuE’éIE/Wﬁ/(ﬂQOﬁll

al kynyl substituted w :l err]-Terr] carbocyclic
ring system substitut et G3G40c8rd cyclic ring sYSte“RFBPFP—%‘H’tF Withier?];
and 5 a 5- to 10- reH¥dr eddhet®R3Aichhd@ ring .system

containing 1 tg 4 het SRsaden sel ected from
oxygen, nrtrogge)n or su fur(ygslbcri"q hL.%ferocyclJ.chrg.nch Sﬁ'ﬁnb ring system
bei ng substituted with ‘containing 1 to 4. hetgrqatons) dngependentdy

i ndependently sel ected at esllecoedufrenoxybenmnitrogen or sul f18f,088id

consi sting of; - Cl.er.r . - r erys

-CORjerr], ) ket o, hal ogen, Tgéer%;%ﬂc gﬁb L}é%%ﬁ)%leﬁ%%\ﬁ%d] kf"é?r] ,
_NR[err]Rlerr], - err]R[é)r‘rz]R ; ~C(=O R err],

-OC(=O R err]10- CR? rig . independerlsr selattex e leach décurrence from the
-S(O[err]Rerr], -NH (El(i =NH) NHR[ err],

O NRerr err r er NR|

. E(R[ e)rr] E[( o)]glz[[ err} ﬁ%@ m c} 2R15, -COR1L, keto, halogen,
-NRlerr] C(=O NR[ err] R[ er r] cyahl] erCHARISRAR] eNRIRRAA; | - C02R13

Cerr]-Cerr] al kenyl ?ﬁgl&ﬂgﬂ%ﬂkﬁtﬁt&%{ﬂh -3 R31. Cerr]-Cerr]

-NR[err] SO err] NR[ err] R erro(-oNeler Lhe@syglR Qbk]l3 r r],
Cerr]-Cerr] ai:gl err - 1 err]
cycl oal kyl, ¢ rr] Cerr] ~S(OImR->; -NH (=NH al k I rr@’tI R 3r;enzyl
phenet hyl , phenoxy, -C(-O)NR13R14benm3Hxxg/;o)m1t3r 0= Nﬁgb‘ls,r] der r]

aryl al kyl , hydroxam c 14 ac ude oxi me, boronic
aci d, sul fo m de ycl oal koxy,
Clerr]-Clerr] 25 E? @ngtrt g&émsﬂ%im{-rr]ﬂerr]
Clerr]-Cerr] -NR1 smm l, kyRR14a0 R} BenesdaMRA3R14, c1-Cy

et hyl enedi oxygp C err] - alkyl, C2-Ca alkglﬁr]cil%%ahwi aﬂirerh C%[e”]
hal oal koxy, Cerr]-(err] koxycar ony er r? err]
al kyl carbonyl oxy, derr]- qcéfFfl?alkylmethyl benzy . RPRDEERyY noxy,

Clerr]-Cerr] alkyl car bonykenenbdexd0 nitro, C7-C10 arylalDefkr tivethzamid] err],
2- (1-mor phol i no) et hoxy, azigd@d, hydrazide, oxime, borbRi&Tdd &N ORlerr]);
sulfonamide, formyl, C3-Cg cycloalkoxy, C3-Cy
25 alkyl substituted with -NR13R14, c1-c4
' hydroxyalkyl, methylenedioxy, ethylenedioxy, Ci-
C4 haloalkyl, C1-C4 haloalkoxy, C1-C4
alkoxycarbonyl, C1-C4 alkylcarbonyloxy, c1-C4‘
alkylcarbonyl, C31-C4 alkylcarbonylamino,
30 -OCH2CO2R13, 2-(l-morpholino)ethoxy, azido,
~C(R14) =N(OR14) ;
a C5-Ci4 carbocyclic residue substituted with 0-5
R32; and
a 5- to l0-membered heterocyclic ring system
35 containing 1 to 4 heteroatoms independently
selected from oxygen, nitrogen or sulfur, said
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a Cerr]-Cerr] carbocyclic residue substituted with 0-5
Rl err]; and a b5 to 10'n‘e1'rber’d"ﬁét’e’r—&:'yarcr|ng system 35

containing 1 to 4 heteroatons inde : sel ected from
oxygen, nitrogen.or sulfur, said ni mm“““\“‘\‘“\“\ ) .
-71- WO 96/40652 e erocytl i®c ring system perngssnsoi '
substituted with 0-2 Rerr]; R err], when a
substituent on carbon, is independently sel ected at each
occurrence fromthe group chesesocyelicsring systeim being substitutpfewithnyl ,

phenoxy, Cerr]- C[err] cycl gapky32,; C[err] C[err]

cycl oal kyl net hyl, rr C[ err al azr de,
oxi me, boronic aci® f lLt?‘srq:] }‘%’I ‘i{%ﬁ 1s’independently

met hyl enedi oxy, et hyl emn:lrecr.gd IO each O[:eur?,‘erma fro_m the group consisting
al kyl carbonyl oxy, -NHSQerr]Rerr], benzyloxy, hal ogen,

2-(1- hol th ]

2 (4 mor ol L) et noxy Bk 801 Mhetidey, MAEXA Ercauen, cacs

d er r] - err] cycloal koxy, cxRleakiwrretiyl, - Cr}idr awmlqr;[.emp;razide.
-qu”], -OR[err], -NR err bRifé) | borcrdcebbl & &ty-k err]R[e”],

e AR PR O

-C(=Q NR er r] -1 err] - O er r plkykgaybausiiony} ersqul"‘c:(h@)M[om]h@mem
derr]-Clerr] haloalkyl, Cf Qtrl—xﬁ&ﬁﬂdn&éb BEh&RXY ~CORRYY,] HGhebkdmic
hal oal kenyl, C[err]- C[err] haI al k 93 14,
C( C)) NR[ er r] C( R[ er r] ) [ er r] 8 R: cyano, sulfonamide, -CHO,
-C(=O NR[err]C(Rerr])[err] msaffés rqytg@péa wqrer-ri1R13R14 -C(R14)=N(ORM), - (=0
NRlerr]- (Cerr]-Cerr] alkyhd,, Nlﬂné-rSr] Cﬁﬁé@MJR[ eBOJR13, -SONR13R1Y,
-C(=ON errj])- err O
CCER[)err](F[[er:H Nng[rr] R][eﬂEN—J)Ba% %@ (% 13 I\R[é:r(ﬂoé:alerr] R[ercg] )
-C(=0-((err]-Jerr] alkyl ) RJ]]R[ LePheny¥err] 25
al kyl) -NR[err]CJerr]Rerr ]-C(-O)I\IR13 (C1-C4 aﬁ@flmﬁlﬁkﬂr]@ﬂ)u\i&‘mkﬂ
-(CH err])[err]NHR er«], (EH@ ca-C -
(CH[err])[err]SCIerr]NHR[e | Sr%]: ’r"]’ 274
(CH err])[err]NHCO err] Rl er ;:P.ioalkenyl oalkynyl-
(CH err]) [ err]ZCONHR] er+d (=0} NRBd (@21 ] Qmﬁn}NHGG‘w:ﬁ{mlﬁq:(Rll) 2NR13COoR13,

- (CH NH). NH L - kk bstituted
(O LoD, R erebion o cllajgl lmabprbiony 0 s

cycloal kyl', -CJerr]Rerr], ~C(=0)N(R13)-(C1-Cq alkyH-BYNRlerr]Rerr],
-NR[err]Rerr] or OH -C(=0) C (K 1¢pNR1GL & r-]C(abk@tRlslubml%ath@ with 0-4
groups sel ected -C(=0) - (C1~Cq alkyl)-NRI3RM, -C(=0)-(C1~Cq

25 alkyl)-NR13CO,R13;

- {(CH2) pOR13, - (CH)pNHR13, - (CHz)pCONHR13,
- (CH2) pSO2NHR13, - (CHz)nNHCOR3, - (CH2)pNHCO2R13,
- (CH2) nOCONHR13, - (CHz)oNHCONHR13,
- (CHz) pC (=NH) NHR13; ' _

30 C1-C4 alkoxy substituted with 0-4 groups selected
from: R11, C3-Cs cycloalkyl, -COsR13,
-C{=0)NR13R14, -NR13R14 or OH;

C1-C4 alkyl substituted with 0-4 groups selected
from: R11, =NR14, =NNR13C(=0)NR13R14/

35 =NNR13C (=0)OR13, or -NR13R14;

" C2-Cq4 alkenyl substituted with 0-4 R!1, Cp-C4 alkynyl
substituted with 0-4 R11;
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from Rerr], =NRerr], —NNR[err]‘CC—@—NREeLL]_R[_QL_]_,_SS

et S e o e M g - o5

substituted with 0-4 Rerr];

-72- WO 96/40652 a 5- or 6- rrenbered heterocycl | C rpaugUSYeNdmRL Ni Ng
from 1 to 4 heteroatons independently selected from
oxygen, nitrogen or sulfur, substituted with 0-2 Rl err];
5 Rlerr] may ba 5 r @G-mémbersd dreteracychic arimgdcontaining from

adj acent carbons on the ring gcp 4 e Aodetied i7a dent1

6- menbered ring, said 5- or 6- rr%ere rn ircependent.ly select%d ﬁrom

optionally substituted on t‘P?éV%q pRitregen o ot sulfur, substlgap%ﬁ@.q}a Orr2
hal ogen, Cerr]-Cerr] al kyk2; C[err] C[err] al koxy,. 10

Y Lt ar b 11 L RB2 hmay be @ 3- or 44'RArBbEIdHlad RERBAIE S ©

saturated carbon, it nmay

when Rlerr] is attached to 3G gaﬂggpsogn_@ie ring £q fogm a fuyged5r5 n
is 1 or 2; Rerr], wheusn: es-mehbéréwm’ﬂng)nsaidr&gmr 6-Smémiseren ddnyl v

sel ected. at each occurrenc fa
phenyl, benzyl, phenethyl, oxyeg ﬂ:jP ‘5‘12%@ on the al:.phatq

hydr oxyal kyl , C[err] C[err] er? ~C4 13likvle €1 79e @ldory .
cycl oal kyl , Cﬂ.mr] derr] dymim:adykybrre-t 3,‘R @H err]NR[err] R err],

-NR[ err err err rg32 e al,

d (?Er] ]Cj[REarr] ¥ aI (k:gxyc!ar olﬁylfj %err - &er r océl éé%%%%a;])ll:?%& ll%yhay be
Cerr]-Cerr] al kyl carbonyl5¥a —N(CR[err]) 25 Rerr] is
selected from H or C[wheﬂt Rizeis]atﬂalc;néd eodsul fur BEemay bes=6¢l ected from

-C (=0 NR[err]R[ -C( O) NR[err]NR[err]R[err]
(=0 C (R g rRiNﬁerrr]&[err C (=0

C

Rlerr])[err] err] -C( =0 C

Rlerr])[err] NR[ eR® CC{vhen |eR[sebstituent on n1trogem,( i6) ihtlependently -C
=0

C (=

]
ggerz]c[e”] -C[el’l’i a?‘k%ﬁ ngrr err f"t#ﬂ()(‘;lh)e B%‘EI; IHO%[SQ.rS{‘j.ng"‘)’5

phenyl, benzyl, phenethyl, hydroxy, Ci-Ca
20 hydroxyalkyl, C1-C4 alkoxy, C1-C4 alkyl, C3-Cg
: cycloalkyl, C3-Cg cycloalkylmethyl, -CHaNR13R14,
-NR13R14, C2-Cp alkoxyalkyl, C1-C4 haloalkyl,
C1-C4 'alkoxycarbonyl, C1-C4 alkylcarbonyloxy,
C1-C4 alkylcarbonyl, and -C(R14)=N(OR14);
25 RA0 is selected from: H or C1-C3 alkyl; and °
R4l ig gelected from:
-C (=0) NR13R14;
-C(=0) NR13NR13R14;
-C(=0)C(R11) ,NRI3R14;
30 -C(=0)C(R11) ;NR13NR13R14;
-C(=0) C(R11) ;NR13CO,R13;
~C(=O)H;
-C(=0)R11;
-C(=0)-(C1-Cs alkyl)-NR13R14;
35 -C(=0)~(C1-Cs alkyl)-NRI3COsR13; or

I~~~ 1
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-73- WO 96/ 40652
PCT/ US96/ 09021 1- 3 ani ro—aci-ds—tiTked toget her via am de

bonds, and linked to t ' r““:e car boxyl at e
term nus; and - all functional gr OH l HM“HN@ es, carboxyls,
¢ guan rRPCRASI6H%]

ketones, 5 wo semgishydes, hydrazi nes indi mes* hydroxa

al cohol s, oxinmes, and thiols, that are reactive with t he

chem stry of this process_are protected in such a ) formthat the
protecting groups nmay bé-Retingracids linked, togrther vda amide dondgs oereds
conprising the steps of: linked tSttthe (Batomceid atid Berboergteind of the
formul a (rer) : . [err] 15

(rrer) wher ei n: R[etrer Plslsheﬁdyl or ethyl; Rlerr] and R err]

are the sane and aRélsfvretiopalrgreunfe §uehpas amines, caxhesvdsi nketones0
Cl[Err] - ch elrr] g!s?ylt tsugamémxd%@éwhydréﬁi&e& egtdriidines, hydrdaa@finb- 044 )
al koxyal kyl substitute - ; . rrl-Cerr :
al kyl carbonyl substit ut %#‘\B/\nﬁé]%fo‘?g[%ggr 'a]nd thiols, t%g:[% ?]C’;'[ee[cé}l'?'f with
al koxycar bonyl substitubbe Ghamisbry f &hip; process are pregedqted dnr uch a
al kyl am nocar bonyl subsfboimttt@tWihd groteBbeng]graiips may be haprovhk

substituted with 0-3 R[fe.él'fxl{red- phenoxycar bonyl substituted with 0-3
Rl err]; phenylam nodar bonyl substituted with 0-3 Rerr];
a hydroxyl prot@cting; and any group that, when adninistered to a
mamal i an 30 said procush ecipridingveRetsedy Bfa free hydroxyl group; -
step (3a): contacting a compound of the formula
(III)
OR!
R22NJ§N
R* R’
_ R'O OR°®
15 (III)
wherein:

R! is methyl or ethyl; o
RS and RS are the same and are selected from the group
' consisting of:
20 C1-Cs alkyl substituted with 0-3 R11;
C3-C¢ alkoxyalkyl substituted with 0-3 R11;
C1-Cg alkylcarbonyl substituted with 0-3 R11;
C1-Cg alkoxycarbonyl substituted with 0-3 R1l1;
C1-C¢ alkylaminocarbonyl substituted with 0-3 R11;
25 benzoyl substituted with 0-3 R12;
phenoxycarbonyl substituted with 0-3 R12;
phenylaminocarbonyl substituted with 0-3 R12;
a hydroxyl protecting; and
any group that, when administered to a mammalian
30 subject, cleaves to form a free hydroxyl group;
or
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or -74- WD 96/ 40652
PCT/ US96/ 09021 Rlerr] and Rlerr] nay alternatively be taken

together, along with fhe oxygen at _ whi ch they are attached,
to form . a group sel ect-eﬂm\‘“‘m&ﬂqm)consi sting of:
-0-C(-CH err] CHweroshsest err ] CH err| R Os, PCT/US96/09021

-O C(CH CH -0, -O *5° a
C(ClgferHe;E]CI-l[[e(ra;]r]Cls)—l%%H -0, iO-C(CH[err]%[gkr:]CH[err;lCI-I[_e;}rJ)[er‘ra]H-O,
-0 R® gnd QR aven] pLterfativieli be{ takdn Cepethey, -20ong- @i
(EgenOW ) -Og 00 the oxyger%bﬁ@ﬂ:@%@ﬂolzgey a@_sitga%@o,sl[tgdorﬂogm -OOS
G0 e oo seleceet R eyl cpanaps ok 01O
(OCH err]) (CH er r ] CH[ erP1Chr 20 EH2C 1;)' = -OoCHEH2 G gtPt ues are as
defi ned above; s i n an aprCH4 ) CHCHSMO-W LO-Q{CH NS CHAUHR ) goday) -0~

Ceaving group such as RipaydCERCalhdRRs ol S PR R, | D
above, for a period of tinme-QeEs8CH0Nt 1H0EH2Qr c o98daRH016 ~O8¥ (=Ohe-.
flor uta \\/{)hi ch is optional I—OCHZO-I'a—gg'(=S)%_' ~08(=bpic, {m(=%)q(=(?)r?t-écti n
<(51 zz/z)npound of the foPmJI a (I—é):k%)zé?ﬁ_thal?r-ggégﬁgﬂogm@gﬁﬁq)&ﬁ);6?118 )
conbi nati on ofl0r ecdjdnother sukgtdtyentsnatie iesndefined ghavieod of tine
Groups " Sy o SRSt AL Gl LhasElete hotld sgu s 1
19 (r)o:‘J gfm a coﬁgouno“’tg)i‘a Pﬁgr?%?mli}yﬁeﬁwgVﬁesﬁpﬁgﬁ]-gblvg}egg}nzg fs 1eazTng The
met hod of C ai m 1 aeawepuchhs dwiidendr csulfiopate and @rtuia 44 defipedunde by:
step (3c): contactdhisred E6FPOWEiol bherfm BuFdicient Hd iFbrinNa eciglovnaAt
with at | east 1% ”DAtarth%q%:\:/x%L ant&vg)f an
(o)
R”NJLNR”
R4 R7
R50 OR®
(IV)
which is optionally isolated; and
step (5): contacting a compound of the formula (IV)
20 with a reagent or condition or combination of reagents
and/or conditions for a period of time sufficient to
effect the removal of R®, RS and any protecting groups
and/or to convert functional groups to their desired form
to form a compound of the formula (VIb) which is isolated.
25
2. The method of Claim 1 wherein the compound of the
formula (IV) is made by:
step. (3c): contacting a compound of the formula
(III) in a solvent with at least 2 molar equivalents of an
30 isourea oxygen dealkylating agent for a period of time
sufficient to form a compound of the formula (V) '
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30 isourea oxygen deal kylating agent for a period of tine | sufficient
to forma conpound of the formula (V)
- 75- WO 96/ 40652 PCT/ US96/ 09021

E);e)[lr]onal ly i sol W(%kmﬁd s“!l\!lc!m!u‘“,!mu!uugml ng a \é\clciﬂn%m t he

formula (V) 5 in an aprotic solveat wth at |east one nol ar equival ent
of a strong base and at | east one nolar equivalent of a ni t rogen
al kyl ati ng agent Rlerr]-Z for a period of ti@e sufficient to forma
conpound of the formula (1V). 10 3. prj\ess for the preparation of a
corrpound of the formula (Vla)
[err] - ¥l a) or
phar maceut ically acceptable salts or pr% r r 15 thereof wherein:
R4 and R7 are the same and are sel ected t group
consi sting of: Cerr]-Cerr] Q/I Bstituted with 0-3 Rerr];
Cerr]-Cerr] al kenyl substituted with 0-3 Rwgrr]; and 20
Cerr]-Cerr] alky Subst:i e%tlly Rlerr] is
| ndependent |y sele éﬁhaﬁs 83%# % ﬁgﬁ@gg’?‘fl %.n[dL group
consi sting of; step (4c): contacting a compound of the formula (V)
5 in an aprotic solvent with at least one molar equivalent
of a strong base and at least one molar equivalent of a
nitrogen alkylating agent R23-Z for a period of time

sufficient to form a compound of the formula (IV).

10 3. A process for the preparation of a compound of the
formula (Via)
1
R2N” ~NH
R4 R?
HO OH
(VIa)

or pharmaceutically acceptable salts or prodrug forms

15 thereof wherein:

R4 and R7 are the same and are selected from the group
consisting of:
C1-Cg alkyl substituted with 0-3 R11;
C2-Cg alkenyl substituted with 0-3 R1l; and

20 C2-Cg alkynyl substituted with 0-3 R1ll;

R1l is independently selected at each occurrence from the
group consisting of;
H, keto, halogen, cyano, -CHgNR13R14 -NR13Rr14,
-CO2R13, -0C(=0)R13, -OR13, -S(0)yR13,

25 -NHC (=NH)NHR13, -C(=NH)NHR13, -C(=0)NR13R14,
-NR14c(=0)R13, =NOR14, -NR1l4C(=0)OR14,
-0C(=0)NR13R14, -NR13C(=0)NR13R14,
-NR14502NR13R14 , -NR14302R13 , - SOgNR13R14 ,
-OP(0) (OR13),, C1-Cq4 alkyl, C2-C4 alkenyl, C3-Cg
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H, keto, hal ogen, cyano, -CHerr]NRerr]Rerr], -NRerr]Rerr],
-Cgerr]Rerr], -CC(=ORerr], -Rlerr}l——SOSferr]Rerr], 25
-NHC(=NH)NHR[ err], - NH)NHR[err] err]
-NR[err]C(=O R err], =NOR[err], - @@ M}“&lm -CC
(=O)NRjerr] R erwbsmdka[ err]C (:O) emr PCT/US96/09021

-NR[err]SOerr]NRerr]Rerr], -NRerr]SOerr]Rerr], -SOerr]NRlerr]Rerr],
-OP(O (ORerr])[err], C(err]-err] alkyl, C[err]-C[err]-aIkenyI,

Clerr]-Cerr] cycloalkylmethyl, phenyl, -bfnzyl, phenetMy16/ 40652
PCT/ US96/ 09021 pheno:q,Cbéheﬁié@w mRibyd, E&Ml
phenet hyl , Fioot er r fher r]

phenox benzyl rq
aryl al kyl , h‘ﬁ'd?’@?éﬁ oa-) ‘i éﬁ ﬁ}‘a aC| d,
sul fonami de, fornyl,  err]sWfananidee| MXycsfﬁeMlgpékw}y B1-Cq
ﬁ' (I;yl sulbit:tuse?hwith ;jNR[@IlEﬂlR[s%EiltﬁéH mith] exd3r14, c1-c4
ydr oxyal ky met hyl enedi o
C err] hal oal kyl , C[ err]- C[ ‘Heot’%l%gﬁ 0@%&%?@{&&,6&@1@@10& C1-

al koxycar bonyl, pyridyl car fohyhaboplkel er¢1-0g daipalkoxy, C1-Cq
al kyl carbonyl, (err]- qerdik@wmﬁppnmwmcaﬂ&nylow, C1-C4

-OCH err err]H 2-(1-nor Qle X

- R% err} )qu CR][ err] )( gﬂq}l&'@f’b}'ﬁ(y IB?F a%@é}%wlgﬂbﬁﬂ tuted with
0-2 Rerr]; d erTQCHACORH] af %Wiim@’@thﬂ% ezkd® err];
aryI(C[err] C[err] al kyl) -, -cg3y Livpped)wi th 0-2 Rlerr]; 15

err err] al koxyal I
g[[err} g[[err} al kyl zzlar E% bx %iﬁfdﬁ\%ﬁqtgﬁg%% ]0 Rlz'
Clerr]-derr] aryl car bBhyFeat l}b§!-‘P’§\':&@€FQMWF-ﬁhOQ‘22 r’r] : a
Cerr]-Cerr] car bocyChrpl(CqS-laiualkyDS-U tgibedivhtda Qn%h 0-2 R12;

Rlerr]; and 2Q ereiﬁ][g I.C KiQg @/stem
containing 1 to 4 heterga§ ns |%egﬁﬂg %Eﬁﬁ@&i’%t% -2 R sél ected from
oxygen, nitrogen or sufFiuf4 angwa.carbonyloxy SUbStltlmﬁdeW\'GG?cpr% R¥2ag system

bei ng substituted w theCg-Cy9 arylcarbonylofly3sibstiithtedSwiiierod2 r82;

| ndependent |y sel ect ed ap € @C c%%%ﬁ%?fﬁ? zfesgahé r'qulbstz.tuted witd Y3

consi sting of;
-CHerr]N(Rerr])R([err]), @\nd] -N(Rerr])R([err]),
-Cgerr]H, O@Ol E)) (§|[Er !li-]- ﬁ ﬂ.rof-heﬁbgﬂ%d Jhet@rocyclic ring system
-C[ NarCE] O)C[Na{ re]rri'i O?C/I er?/] Nl-ifoqmﬁq)nwg e#’r% d g% 9’%’% hdSPgIdﬁ%]M
al kenyl, derr]-Cerr] cyclegtaegned C;F@mrqque@r,r’utrogen or sulfur, sa:r.d
cycl oal kyl methyl , benzyl, phangideyicliphenexsystem being substltutl:.@dlwltﬁxy
nitro, CJerr]- C[err] aryl aI6<_yi R;m(droxam C
25 R11A js independently selected at each occurrence from the
group consisting of;
H, keto, halogen, cyano, -CH;N(R13A)R(1437), _QR13A
-N(R132)R(14R), -CO2H, -OC(=0) (C1-C3 alkyl), -OH,
C2-Cg alkoxyalkyl, -C(=0O)NH;, -OC(=0)NH,,

30 -NHC(=O)NH,, -SO2NH2, C1-C4 alkyl, C2-Cs
alkenyl, C3-Ci0 cycloalkyl, C3-Cg
cycloalkylmethyl, benzyl, phenethyl, phenoxy,
benzyloxy, nitro, C7-Cig arylalkyl, hydroxamic
acid, hydrazide, boronic acid, C3-Cs

35 cycloalkoxy, C1-C4 alkyl substituted with -NHj,
C1-C4 hydroxyalkyl, methylenedioxy,
ethylenedioxy, C1-C4 haloalkyl, C1-C4
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acid, hydrazide, boronic acid, (Jer+}-Ger+r} 35— cycl oal koxy,

Cerr]-Cerr] alkyl substrtuted wth
Cerr]-Cerr] hydroxyal kyl, net hyI en mm“ “l““lll “ l“‘ et hyl enedi oxy,
C[err] Cerr]. haloal kyl, Cerr]-

77- WO 96/40652 haI oal koxy, C[ err] d err] al kcwasmwnyl
C[err] Cerr] al kyl carbonyl oxy, Cferr]-Cerr] -
al kyl carbonyl, Cerr]-Cerr] al kyl car bonyl anm no,
-OCH err]COerr]H, haloalkoxy- C1-GéraMerwearkemsky Clagido,
aryl(ferr]-Cerr] 5 alkylcarbayiplky, C1-C4 alkylcdiiomil, (] €1+¢4

al kyl substituted with 0-2 C
al kyl)- substituted with 0-2- R}etmeho ino) ethoxy,5 231490 A IEADES ed
heterocyclic rigg system 10a1ky 1 containing 1 to 4 heteroatons
saa oY 520 RO bR RRIORR s 1 S8R, o 4 T
R12A:; -Sqerr]Rat Slflzﬁtri}:n&;ﬁ@rwl}tm&réak ;, axyadE1=-Clerr]

hal oal koxy, (err]-(err] 151ky1)- substitutéd I@@th oCﬁeRIE]A-C[ err] al kynyl,
phenyl, said phenyl bei g _ lI Y. subst i gut ed with CI

F, Br, CN, NJerr], to 10—membe6pf’lelpeti£r f’f rC"f[

C[err] -Cerr] ¥ koxy or OH; cantiaining 1 to 4 Rpeherpatows quaaqendmefbry

su?rs]tit}] uentsbon aflj acetnt cz:arseqeaéted from oxygen, ntlﬁrsgéhtzﬁrtsﬂieﬁrr Ogéﬂ?er

Wi e carbon atons to e c orma
5-6 nenbered het%’é?%‘a?‘(ﬁ rr&ngr Bf%t %%‘%dﬁalgs sai d
carbocyclic or heterocycli cRﬂ-?ﬁg syst em bei ng opti onal |y
substituted with O, F,-dyRr13)\ ci&emalloalkyl, C3-C4 haloalkbkifre{-Cq

Cerr]-Cerr] ﬁl, kyl , C[err] g‘g;e%] Cal onglkﬂﬂ[le err%;l Og’a:. 58h§£ rrﬂeﬁnghen

cycl oal kyl substituted Wthﬂ?kfl‘]% "%1 ﬁér}_( 8& H,

a substituent ©n carbon isTn edc
occurrence fromthe group c@ﬁ‘é%@%ﬂ@’ SUbStitUted &ith Cl: Fo Br, GNerl@2-
benzyl, phenethyl, phenoxy, cb'gnzclll—mgyalkyl, C1-C4 alkeikggen,OHyy @indxy, nitro,

cyano, Clerr]-Cerr] al h ®h6] - }?&?—._efabst tuents oncé&réc]en%y(éggﬁ%%/kyl

Cerr]-Cerr] cycloal ky met Y C[er
Clerr]-Clerr] alkoxy, -CQ elcﬁ}l Hyalves &RPethRy giith the carbon atoms to
hydr azi de, borazmi ¢ aci d, sulwmahntm@ afrer aytached to form a 5-6 membered

Subst1 1t ed Wi th - AL E??]VR[ SEbShyerc B cgé#%{g%’d% JSpf ey TSadd

optional ly substituted wit hcaSa?‘a“lEJé‘rCrFf e;eroqg[cg,irz]rqqa,s‘yjstem being
optionally substituted with Cl, F, Br, CN, NOj3,
CF3, C1-Cq alkyl, C1-Cs alkoxy, NH> or OH;

25 R12, yhen a substituent on carbon, is independently
selected at each occurrence from the group consisting
of;
phenyl benzyl, phenethyl, phenoxy, benzyloxy,

. halogen, hydroxy, nitro, cyano, C1-Cq alkyl, C3-

30 Cs cycloalkyl, C3-Cg cycloalkylmethyl, C7-Cig

arylalkyl, C1-Ca4 alkoxy, -COz2H, hydroxamic acid,
hydrazide, boronic acid, sulfonamide, formyl,
C3-C¢ cycloalkoxy, -OR13, -NR13R14, c,-c4 alkyl
~ substituted with -NR13r14, C3-Cg alkoxvalkyl
35 opticnally substituted with -Si(CH3)3, C1-C4a
hydroxyalkyl, methylenedioxy, ethylenedioxy, Ci-
C4 haloalkyl, C1-C4 haloalkoxy, C1-C4
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hydr oxyal kyl , net hyl enedi oxy, ethyl enedi oxy, Cerr]-
Cerr] haloalkyl, Cerr]-Cerr] hal oatkoxy;—Cretr}—&err]

| arEyI carbonyl oxy, (err]-Clerr] ! kﬁ!ﬁ"ﬂ"'ﬂi'ﬂ”ﬂﬂMI (r:Lr g)ﬁ;lr]

Cerr]-Cerr] akkydeupgs®ony! ami no, O [ er r ] Rornus$6/09021
-SJerr]NR[err]R[err], -NHSO err]Rferr], -OCH err]CJerr]Rerr],

2- (1-norpholino) ethoxy, -C(Rerr]) =N(OR[err]); 5 a 5- or
6- menber ed heterocyclic ri nglkomrea'rmmylf,r 0p+C4 alkylcarbonyloxyl, €g-Q4
het er oat ons i ndependently sgh Cl-C4 alkylcarboﬁ’%l@ﬁ@m ni trogen

or sul fur; or R[err 0 al tta dto
adj acent carbons on the ri ngst )m%r m a%@?@égg 10—?&3& El &I’fi b ﬁﬁe
6- nenbered ring, said 5- or 26+{1rnanhsticidno)ethoxy, -c(R14)-N(0R14beI ng

t |1 bstituted A
oot LSRG T PR i e rin S o

hydroxy, or -NR[err] R[err] 4 heterocatomgyind eé’tdte}’t?% seleruedy frema
saturated carbon atom it 15>xygen. nitrogen omysulefwrG or S or when Rl err]
is attached to f I \Y phen a
substituent on nit rogen |s |ﬁ% en%r?t |y b8 Qi chaf.n at each

occurrence fromthe group C@,@gpggpp,gcarbons on theringgto f°mrﬂ1§h’§9d 5=
benzyl, phenetiyl, hydroxy, oe[enmémﬁéﬂd]rmg, said 5- or 6- mambevedakkyd,

C[err]-C[err] al koxy, C[err Q tic

| oal kyl I
el e Ger [ R BE *%5% Sralmars,
Cerr]-Cerr] al koxycar bonylhydreQrer ot HNK;P #]-S&@err] 25

al kyl car bonyl oxy, err I
- c(?é[ err]) :KI( O:‘Qi/er ?][) widd %[Q] 18,84 elag su%s%eal‘ﬁtedoﬁafzgor Srom ST

i ndependent | y se[magt P& = %ﬁ?"oE’EuY’}t‘%fh f?%rﬁ‘iq?é:b&ﬁoﬁﬁ

consi sting ' of ; 3Gulfur iphmaylbe bonzyl, phenethyl, phenoxy,
benzyl oxy, R12, when a B88b e yg,ho%g jnro cy iy-Clerr]
al kyl, Cerr]- err Ctrr -(Cerr

cyci oal kyl met hyl, d er r§ekgcted) at each oc (rrence 35 f(icz;ﬁfs%i@r]
al koxy, -CJerr]H hydre&an c acid, hydr azi de, boronic

[ | f onam for r r | oal kox
?(C:;R([jérfij, CC):[Z???E,C[ e?r%lrﬁ?@f d:nzii;yihezetzg;ﬁsi%g)ﬁ uaéjéﬁd%); -clc\)ngy:érr] ,
-NH err], -NHMVe, C[err]-( erPforoxy r L1704 Y, 17 6

cycloalkyl, C3-Cg cycloalkylmethyl, -CH2NR13R14,
-NR13R14, C2-Cg alkoxyalkyl, C1-C4 haloalkyl,
C1-C4 alkoxycarbonyl, -CO2H, C1-Ca
25 alkylcarbonyloxy, C1-C4 alkylcarbonyl, and
-C(R14) =N(OR14) ; |
R122A, when a substituent on carbon, is independently
selected at each occurrence from the group consisting
of;
30 phenyl, benzyl, phenethyl, phenoxy, benzyloxy,
halogen, hydroxy, nitro, cyano, C31-C4 alkyl, C3-
Ce cycloalkyl, C3-Cg cycloalkylmethyl, C7-Cigo
arylalkyl, C1-C4 alkoxy, -CO2H, hydroxamic acid,
hydrazide, boronic acid, sulfonamide, formyl,
35 C3-Cg cycloalkoxy, -OR132, C1-C; alkyl
: substituted with -NH;, -NH;, -NHMe, C2-Cg
alkoxyalkyl optionally substituted with
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al koxyal kyl optionally substituted with
-Si(CHerr[)Jerr, Cerr]-Cerr]

hydroxyal kyl, methyl enedi oxy, enedi oxy, Cerr]-Cerr]
hal oal kyl , C[ err]-Clerr] “",", mmumuﬂ”mu Cerr]-Cerr]
al koxycar bonyI , wasisbgsz Cl err] " &l kyl car bonyl omgT/US96/09021
err]-err] alkylcarbonyl, derr]-Clerr] 5
al kyl carbonyl am no, -S(OQ[err]Me, -SOerrNHerr], -NHSOerr] M, _

-OCH err]COerr]Rerr], 2-(%*Sid€CiEdial i Ony&s hydyroxyalkyl, methylénedioxy,

6- menbered heterocyclic ringthpnémédiiond, f €94 haloalkyl, C1-C4 1 to 4

het er oat ons i ndependently selected fro nitrogen
or sulfur; 10 R[err iﬁ ?1_84 Qﬂ.koe%rpsgﬂ% ﬁaﬁ?aehed to
adj acent carbons on the ri ng.lknld'.‘@rhnrwlbuSecﬂ:B—-% alkylcarbonyl, CD-rC4
6-menbered ring said 5- org§ ﬂ@d%r&daﬁdﬂa ~S(0)mMe, -SO2NH Me,
optionally substituted on th&_: é&{l}q hcar %ons W t%‘u

hal ogen, C[err]-Clerr] al kyl" g:? él[@r'(]l'ﬁ'PEBW“ﬁet

hydroxy, or -NH err]; and- or G-membemﬂeheﬁmny]clns ﬁnmdmadaimingsﬁaionrat ed
carbon atom it [
attached to sul%ur It ma %peﬂ&e ﬂ]‘FE{Z%\% ﬁ:om
substituent on nitrogen, |s°?‘¥€%‘be PF?“Z‘?F sulfur; ge|ected ‘at each
occurrence frdmthe grm}ﬁ magibe ian@- or 4- carbonf Chaln attached ptenyl ,

benzyl, phenethyl, hydroxy, éé:l +s o gt foxﬂ.ygrf*&y@dl@d
C[err]-C[err] al koxy, C[errg%gerr al ky d’er ?

cycloal kyl, Clerr]-Clerr] c a’f“%‘?ﬁ?;g hying gsaia) C[%’Frﬁ pembered ring
al koxyal kyl, Cerr]-Cerr] balingléptdiongleyrduligtedtuted on the aliphatic

al koxycarbonyl, -CJerr]H, @ggbé,]ls GHEH ha Caibepya , C1-Ca a
and Cerr]- C[e‘,ésr] al kyl car b9 g o Rhg IS I ndependently sel ecte’a( at
C

each occurren fromthe 2% sting of; 30 H;
heterocycl e substi t ut ecwhent B %&R[aé:ta}:hadnct@al sREurated carbon atom,phgny|

substituted with 0-3 R err]jmay be =0 or _gengylw}gﬁbgnm Yedr¥idhpdlrd Rlerr];
Cerr]-Cerr] alkyl substitut wfh O R[eér] 35 Cerr]-Cerr]

al kenyl substituted with 0-§;fg' Jltmaybe Cerr]-Cerr] alkyl carbonyl
substituted with ORESH[ miheh: a substituent Gremitropens |isalindspenddnniyl

substituted wigdh 0-3 Rigiikkted at each occurrence from the group consisting
" of;
phenyl, benzyl, phenethyl, hydroxy, C1-C4
hydroxyalkyl, C1-C4 alkoxy, C1-C4 alkyl, C3-Cg
cycloalkyl, C3-Cg cycloalkylmethyl, C2-Cg
25 alkoxyalkyl, €i-C4 haloalkyl, Ci-C4
alkoxycarbonyl, -CO2H, C1-Cs4 alkylcarbonyloxy,
and C1-C4 alkylcarbonyl;
R13 ig indeperidently selected at each occurrence from the

group consisting of;
30 H;
heterocycle substituted with 0-3 R11A ang 0-1 R1S;
phenyl substituted with 0-3 R11A;
benzyl substituted with 0-3 R113;
C1-Cg alkyl substituted with 0-3 R112;
35 C2-C4 alkenyl substituted with 0-3 R113;
C1-Cg alkylcarbonyl substituted with 0-3 R11A;
C1-Ce alkoxycarbonyl substituted with 0-3 R113;
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PCT/ US96/ 09021 C[ err]-Clerr] alkylam nocarbonyl substituted
with 0-3 Rlerr]; Clerr]-Clerr] al koxyal kyl substituted with 0-3
Rlerr]; . an amne prot ml‘mﬂuElmt #8l. Rlerr] is bonded to N;
and 5 gg, pr ot ecti rr] I S bondepctnosseinoozt
Rlerr] is i ndepen ntly sel ected at é&ac occdrrénce fromthe

group consi sting of; ‘hydrogen, Cerr]-Cerr] al koxy,
Cerr]-Cerr] al kenyl ¢1ptealkylaaingtarbonyl subst:.tuted winhaO+BeR}IRpt ect i ng
group when Rlerr] is yd. or carboxyl
o ti on o oun S BNEE biddluicyy syhstitpted dg&é-‘%tgiq. o
Clerr]-err] al kyl sabsahing ®Fokeching :gwwbe%efi cigdbonded to N;
fromOH der]r-Cerr] alksyy, hal ogen, Rlerr]. and Rlerr] can

?'Ch[ere{‘?} 'cu\ﬁ[eg J]ﬁl'(g[gf {ﬁ,ﬁ oglla?;f g}grmuﬂa when R13™ 46T D&ddd k8" b}
-CH err] CH err] OB¥%eis] B tly selgated ahrRRqy QCCUrEERCe kR fieNt | y
sel ected at each fggp c&gsq_@triﬁgcgffromthe group consisting of:

H and’ Cerr]-Cerr] a 50gen, ClR%f]j{ﬂrr [%ﬁgklﬁ@ﬂyfl tlﬁ{é}&[ll VEEH29PI nto

form-(CHerr])[err]-
-CH err] CH err] N(R[ er r] ) CHr® rani@iq @;rp]:ectmg group when R4 is bonded to

-CH err] CH erp] OCH err] CH g} rd -hiydroxyl Rﬁﬁrdérbo&yﬂ Protaédtamg group wHemerr]
I s i ndependently sel ect edct{,pm qaen, -CN, -NJerr],

Cerr]-Cerr] haloal kyl, err”‘]S ?e? thald ?ﬁ
derr]-derr] alkoxy, derf}=qg et 1a$‘R*3ﬁt1tEF§ﬁir"F-fé} &) gEPYRFFelected

Jerr]-Cerr] 25 from OH KYyyts gikexe! myélogdtﬂnoxy, Jerr]-derr]
L s T
al kyl car bonyl¥xy, J er'r(}—'HZiﬁ‘r'r]'CH2CH2N(R15)CH2CH2’ aI‘RSII' 258RYFH2G 34y | oxy,

Clerr]-Cferr] cycgksd hﬁaykl‘ﬁ* are independently s@bedudd aa:aedcnhenyl bei ng

optionally substituted 3 N err],

CFlerr], derr]-Cerr cgpﬁg?ncequlpml tEfe&’chb gonsfstﬁ{g O(E\l al koxy or OH;
or Rl er r] HapBdfnGe allghbn substituents on adj acent carbons,

can be taken togeg¥¥ anilt K14 eamehoarssnivelyojoin to form - (CHz) awhi ch they

are attached g form'a-(éHg)geanf}ﬁ@H%ﬁ(Rﬁ)CHzCHz- ox G4 etiscEy-;
stem d

het erocyclic rin arbocycli1C or
het erocyclic ri ngRsy#e% %lqﬁ? _ -81-
R16 is independently selected from:
halogen, -CN, -NO2, C1-Cs haloalkyl, C31-Cq haloélkoxy.
C1-Cas alkoxy, C1-Cgs alkyl, C2-Cs4 alkenyl, Cz-C4
25 alkynyl, phenethyl, phenoxy, C3-Cio cycloalkyl,
C3-Cg cycloalkylmethyl, C7-Cip arylalkyl, C2-Cs
alkoxyalkyl, C1-Cs4 alkylcarbonyloxy, C1-Ca
alkylcarbonyl, benzyloxy, C3-Cg cycloalkoxy, or
phenyl, said phenyl being optionally substituted
30 with C1, F, Br, CN, N0z, CF3, C1-Cs4 alkyl, C1-Cs
alkoxy or OH; or
R1A and R16, when substituents on adjacent carbons,
can be taken together with the carbon atoms to
“which they are attached to form a 5-6 membered
35 carbocyclic or heterocyclic ring system, said
carbocyclic or heterocyclic ring system being
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WD 96/ 40652
PCT/ US96/ 09021 ——opt+onal-ty—substituted with d, F, Br,

CN, NdJerr], [ ek Gl 1] al kyl, Cerr]-Clerr]
al koxy or OH; mis 0 1 orcglmmml"ii@“ﬂﬂﬂmﬁ Rl err] are independentty
sel ected at eacRygogugésaen - ram s p consi sti N@COAIS96/09021
Jerr]-Cerr] alkyl substltuted vmth03R[err] Cerr]-Cerr]
al kenyl substituted with 0-3 R err err]-Cerr] al kynyl
substituted with 0-3 R errpptionally substitwyed with| 61r|F.c&ho€el ¥z ri ng
system substituted with 0-gri) ¢;-C4 alkyl, Ci-CRleAkokyasd Oap Rerr]; and
a 5- to 10- rrenbered het et oc Ic ring system containing 1
to 4 heteroatons I ;e é t¥‘ é/ sel ected from oxygen,
ni trogen or sul fuR 2 gndjR43 are independentlyhgedected|at eachgosgwtremcsei ng
substituted wigh 15 from the group Qogs&@ﬁ{d ;Qf. Rlerr] is independently
sel ected at each occurd ed conS| sting of;
-OH, Jerr]-Cerr] al k(;x?% eFF‘ hal ogen,
cyano, -CHerr] NR[ er r |9-&8r pi kemq R{iéﬁqu Wli;l;[ @T-?]lé%gr r], 20
-Q(=O Rerr], -0C(=0 Rpryl alkdfergupst Eeted weknr 043 a¥oxyal kyl ,

i gg O)og ﬁrR{ ]erR£ f rR{ ]er ri NH g\‘ ngg%ﬁ%yer% W?%l substituted with 0-5

-NR[err] ¢( O)Im[err] - Nendrg-5RRaFs | and
-NRlerr] (=O) NR{ err] R[aersr_] to- MNlifnidered Sh Bﬁérfi £9stem

e err LS e TN er TR el el g Mt e L ]

cycloal kyl, Clerr]-Cerr] selected from oxygemyaibzbaen ne ispulfubensaild

phenet hyl, phenoxy, heterocyclic ReAgYd BEih® suBsRi it & Sith
aryl al kyl , hyfisr oxam ¢ 0 aci hydr azi de, oxinme, boronic
acid, 30 sul f'angm de, fornyl, C[ err]-Cerr] cycloal koxy,

"derr]-derr] R31 is independertilyypekecsad et eachiadrurRhoe rfrim the,
Clerr]-Cerr] group consistidigow¥pl kyl, methyl enedi oxy,

t hyl di |
cLry nect oy, 7] om, cr-ce ationy, ~coRfS Lebpshily SR

al kyl car bonyl oxy, [ er r] - CC¥PPP- 3rFH2NRI3R14, 2 k%Kg?r g 3nyl
Cerr] - err]2al kyl car bonya=0pR1l, -0C(=0)R13, -OR13, @ﬂ#beralmlklﬂerr],
2- (1-nor phol i no) ethoxy, azi_@QoyyRr13, -NuC(=NH)NHRL3; A& SohHhtRMOR err]);
"82 -C(=0)NR13R14, -NRl4c(=0)R13, =NOR14,
-Nr14c(=0)OR14, -OC(=0)NR13R14,
-Nr13c(=0)NR13R14, -MR13C(=S)NR13R14,

25 -NR1450oNR13R14, -NR14502R13, -SONR13R14, C1-Cy
alkyl, C2-C4 alkenyl, C3-Cig cycloalkyl, C3-Cg
cycloalkylmethyl, benzyl, phenethyl, phenoxy,
benzyloxy, nitro, C7-C10 arylalkyl, hydroxamic
acid, hydrazide, oxime, boronic acid,

30 ' sulfonamide, formyl, C3-Cs cycloalkoxy, C1-Ca
alkyl substituted with -NR13Rr14, C1-C4
hydroxyalkyl, methylenedioxy, ethylenedioxy, Ci-

C4 haloalkyl, C1-C4 haloalkoxy, C1-C4
alkoxycarbonyl, C1-C4 alkylcarbonyloxy, Ci-C4

35 alkylcarbonyl, C1-C4 alkylcarbonylamino,

-OCH2C02R13, 2- (1-morpholino)ethoxy, azido,
-C(R14)=N(OR4);

-82-

SUBSTITUTE SHEET (RULE 26)



a Cerr]-Cerr] carbocyclic residue substituted with 0-5
Rl err]; and a 5- to_l0-penbered—teterocyclic ring system

oxygen, ntrogen or sulfar. sa Sde‘{ﬁ“iﬂ{“\|i|\\\{i\|\\\|l\ reter OESLFFEG?. ng
system bei Ng sugbédogied W PCT/USY6/09RE! I | |

when a substituent on car bon IS | ndependent |y sel ected at
each occurrence fromthe group consisting 10

phenet hyl , phenoxy, Che€5{G1q eﬂrpocyclnalneﬁldue[whqti@[uged with 0-5

cycl oal kyI methyl, Cerr]- (i:zr yl al kyl, hydra2| de,

oxi me, boronic aC|d Cerr|-CJerr]_alk a

met hyl enedi oxy, et hyl 8nedi C[O &i}’ %ﬁétﬁl%ggclic ring system

al kyl car bonyl oxy, - NHSO era:drft[aaimﬁ.}ng tbetnytl (he}:erbatm@n,ndependently

2- (1- nDrpholl o) et hoxy, - X
aci d,” - CONR] ergr] NR[ err] R] % € %ﬁﬂﬂn oﬁ%’gf)gr']rf;mﬁggfogen or sulfur, said

Cerr]-Jerr] cycloal koxy, e FQFeF:I'l}g syé@ﬁf‘e#’?}r)g-lﬁeaﬁféﬂnﬁd with

-NJerr], -ORerr], -NR[ero-}R[ , -SJerr]Rerr], -SOerr]Rerr]Rerr],
20 -

Lo ror. BRI A o B ek 11
(=ONR[err]- (Jerr]- epéﬁ?'}edma&y AchFp ’-P]‘?ﬂ“é’?r from. ghengrkRER FQRgisting
Cerr]-d errhohal oal kptE, C[err] C err] hal oal koxy, Cerr]-Cerr]
hal oal kenyl, (err]- Oﬁh@i&d{i @010 cycloalkyl, C3-Cg

=O N .

e ) R er e g oot mesasia,
=O NR[ err]-(C err]-( ero¥ing, koronef eacidGOCar£H Rilkraxivalkyl,
=ON(R[err]) - (Cerr] ﬁtﬁ{jﬂen%hkﬁkﬁ - &l lchedioxy, C1-Ca

1 :

O)]Cg[RE,‘(ra;]rl ??{:;H IC\IZCRI[Z”% o So2Rr14, benzg(l - ha.logen.,
I-Gerr] al kyl) -NR[%fﬂlﬂomxp;nn@w@w ¢Cp2R™Y) - My @rodarde

-NRlerr]Cerr] R erg,],ld' ~CONR13NR13RT4 ( 61 ladi9onbfEE! Mlono,

Q,EQQQQ

< D D Il
m—= =

~
~—~ = =

NH i CONH
e T e L
err])[err] NHCO err] R[ er¥z, -ORl -NR °R41 ~SOrR13, -SOR13R14,
)]
r

NN NN m e Yan N
L L L |

err er phOCONHR[ err ], _¢ (gﬁwwﬁ[exédwwﬁmr]_c(_o R11,

CH C (=NH) NH | bstituted
0.4 gloups. sel ected O COVRLY, -Blama.! Fhlegy hbedie )l Picrer "¢

cycl oal kyl, -CQ err] R err]-C(=0)NR3-(C1-C4 alkyl) -I‘B("- err% Cifrr]
-NR[err]Rlerr] or OH C1-C4 haloalkyl, C1-C4 haloalkoxy, Cz—C4 -83-
haloalkenyl, C31-C4 haloalkynyl;
25 -C(=0)NR13C (R11) ;NR13R14, -C(=0)NR13C (R11),NR13CO,R13,
-C(=0)NR13-(C1-C4 alkyl)-NR13CO;R13,
-C{=0)N(R13) - (C1-C4 alkyl)-R11,
-C(=0)C(R1),NR13R14, -C(=0)C(R11),NRI3CO,R13,
-C(=0}~(C1-Cs alkyl) -NR13R14, -C(=0)-(C1-C4
30 alkyl) -NR13CO,R13; .
- (CH2) pOR!3, - (CH2)pNHR13, - (CH3)pCONHR13, :
- (CH2) pSO2NHR13, - (CHz) nNHCOR13, - (CHz)pNHCO2R13,
- (CH2) n,OCONHR13, - (CH2)pNHCONHR13,
, - (CH2) pC (=NH) NHR13;
35 C1-C4 alkoxy substituted with 0-4 groups selected
from: R11, C3-Cg cycloalkyl, -COaR13,
-C{=0)NR13R14, -NR13R14 or OH;

~~2222
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Cerr]-Cerr] alkyl substituted meh_Q__ S sel ected

f =N =NN
—rNﬁg[ erR[r ]e&] o) OQ[R[erer ]r] or - E[R[erer ]r ]CME‘\W\;‘ \mm“ C[ err] - C[ er r] al kenyl

substituted Wt RyGodgoizerr]. < err al kynyl

substituted with 0-4 Rlerr]; - or 6- rrenbered heterocycllc
ring containing from 1 to 4 heteroatons i ndependently

sel ected from C1-Cs alkyl subgtitubnéed vigdnOot grdvps sedebtedt ut ed

Wi t[\) 0-2h _ ed floa: k11, 1QAnR14, -NNR'ﬂ@(-rd)bﬁE?Rﬂe a 3h or 4-

carbon chain attached to arbons on the ring to
forma fused 5- "NNRHC()TO)@Rr;r%nﬁEregﬁﬁﬁu 7 said 5- or 6- nenbered

ring Opitagablenyh siubgt i bbsed tvutthdo'oﬁ Rfle @b+Qhaliynyl
carbons with rr\rlal[ogen C[errgubgk.__e_{._{ll:eé[xl‘J;:Vy.ll\?%l oChegri,- Jerr] al koxy, 15

hydr oxy, or - err]R e err] is attached to a
saturated carbon, it rrﬁy5‘b ©Or 6-membered heteroi;gq}:.c_glngmt%ng from
when Rlerr] is attached t 0 Isulof dr heterwatdme ifiependenplyssélectedofr@m20 n

is 1 or 2 Rlerr], wh el DaidfdiRal o?”sﬁ‘i&fxo%ﬁbsti‘tﬁﬂwﬂﬁ'ﬂﬂeﬂliy

sel ected at each occurrence rom the group consi sting

phenyl , benzyl, phenet hi? ydroxy, Cerr]-Clerr] 25
hydr oxyal kyl , 1@ er r ] - CR&¢ mjaya bboay3— Q-] c&Fbon [chalihyattafled ko err ]

cycl oal kyl , err]-Clerr e J].Wﬂaer -
-KIR[err]é[er?][, C][eﬂ] C][e al kyl, ongi%erfl ger[r)ﬂ?ra oalf{?&leds
Cerr]-Cerr] al koxycar bony® ﬁ 'aF% Car BBn%T ered ring
Jerr]-err] alkylcar bonylbemrgdopf:{.ﬁiaalrm pubk€Ruted] pn Ghe da[i@ha]:ics

| ected f H |
e fion i Qo s Mg;%@m SR op e o
TG (20 C (R [ e ) NRy ORI (% 7 -C (=0 C

(Rlerr])[err] NR[ er r] NRivken [R32eis] attached to a sat@r@t& ¢arbon, it may be

(R[err])[err]NR[err]CCIerr]_lﬂ Lkl =NoH; ang @ -C (=0 H
-84- when R32 ig attached to sulfur it may be =0;
p is 0, 1, or 2
20 n is 1 or 2;

R32, when a substituent on nitrogen, is independently
selected at eaeh occurrence from the group consisting
of;
phenyl, benzyl, phenethyl, hydroxy, Ci-C4

25 hydroxyalkyl, C1-C4 alkoxy, C1-C4 alkyl, C3-Cs
cycloalkyl, C3-Cg cycloalkylmethyl, -CH2NR13R14,
-NR13R14, C32-Cg alkoxyalkyl, C1-C4 haloalkyl,
C1-C4 alkoxycarbonyl, C1-C4 alkylcarbonyloxy,
C1-C4 alkylcarbonyl, and -C(R14)=N{(OR14);
30 R40 jg selected from: H or C3-C3 alkyl; and
R41 is gselected from:
' -C(=O)NR13R14;
-C(=O)NR?3NR13R14;
~C(=0)C(R11) 2NR13R14;
35 ) -C(=O)C(R;1)gNR13NR;3R14;
-C{=0)C(R1) NR13CO2R13;
-C(=0)H;
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-C (=0 Rlerr];

-C (=0’ - hﬂjerr - erri1 al kyl) -NR[err]Rerr];
-C (=0 - - ~al kyl) - | : : 1-3
<o e e ol RGN

the N atom vi a {pveasespoxyl ate _ term nus; and PCTAUSH05021

functional groups, such as am nes, carboxyls, ketones, al dehydes,
hydr azi nes, guani di nes, hydroxam nc aci ds, al cohol s, oxines, and
thiols, that are reactHcfeOMlY}; 10 the chemistry of this process are

protected in such a _g(=0)-(c{dmelikgl)IN@3RIQL ecting groups may be kept

or r enoved; I d_ proce Q4RLI-SiaNg the steps of: 15

step (3c): contacti ngj'%"@&ﬁzgh" ﬁ@ii’q&o%ga' OF (111)

[err] ' 1-3 amino acids linked together)via amidieebonds, 20 err ]

is methyl or eghyl; and  13,R08"¢d @RAINTRESHIvid @nkheaBemR 12d are

selected fromthe group . consj sting of: Cerr]-Cerr]

al kyl substituted with 0-3btRFELpREs; an Jerr]-derr] al koxyal kyl

substituted with &3 fRnetipnalgroups, s@flerad affines] cdirhdxydsboketones,

substituted with 0-3 efr%rd' in&k el dla 5@L’aﬂljt@%%-gen ids,

substituted with 0-3 gr ces. }nf'drazm%erér - ergh}=1 al’kyl am nocaar{%odsl

substituted with 0-3 & s, oximes, ap n"zkﬁj;liuﬁ Ft&t J%CFHVG-‘@%err];

phenoxycar borgd subst ithe ehemistry-<f Rhesrprocss are profernddadnnsach Fonyl
0-3 Riddl khat the proteft{Ng'drolpsPinalesd itpe 8ed

substituted with
removed;

b

-85-

said process comprising the steps of:
15 step (3c): .contacting a compound of the formula
{III)
OR!

L

wherein:
20 R! is methyl or ethyl; and
R5 and R6 are the same and are selected from the group
'consisting of:
C1-Cg alkyl substituted with 0-3 R11;
C3-Cg alkoxyalkyl substituted with 0-3 R1l1;
25 . C1-Cg alkylcarbonyl substituted with 0-3 R11;
C1-Cg alkoxycarbonyl substituted with 0-3 R11;
C1-Cg alkylaminocarbonyl substituted with 0-3 R11;
benzoyl substituted with 0-3 R12;
phenoxycarbonyl substituted with 0-3 R12;
30 phenylaminocarbonyl substituted with 0-3 R12;
a hydroxyl protecting; and
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any group that, when adm nistered to a mamualian — subj ect,

cleaves to forma free hydroxyl gTT)’/’ or Rl err] and
Rlerr] may alternatively be taken m ith 5 t he oxygen
atons to which they are attached, ﬂmﬂ r‘“\ﬁ‘“’“*‘ a group selected from
the group consigbgededss : PCT/US96/09021

-0-C(-CH err]CH err]CH err]CHerr]CH err]-)-0,
-OC(CHerr]CHerr])[err]-0, -O
C( CH err])(CH err] CH amny] yr@ap thatC( e adrdrisceral to @ oafmakiag err] - O,

C (CH gubliect Cdieayes et b) £ée Mykiroxi . grdupyH
(phenyl) -0, 10 CIfHerr]SCH[err]O OCH[err]OCH[err]O
-08(=0 0O, -0(=0 O, or -0CH err] O, -0(=S) O,

-05(=0)[err] O, -RSCan@)Bf a@yoalternatively be takerm@gapber.] ylong] with and
-O(OCH err]) 5( CH err i4id 65:{;&&'[5?&0%)@5 wiiith theyaéi:e C&ﬁt%bhédlpfﬁd il S are

as defi ned above; 15 sol ve D ar e aI ents of an

i sourea oxygen deal kylaatqrﬁb‘paﬁ%JrﬁCtleg'rwf’é%g:ﬁ}eogrﬂlpt??ﬁﬂs ¥icient to
forma conpound of t heO-6{nGHzCH2@H2CHCH2-) -O-, -O-C(CH:aCHs)z-O-o -0- Jerr]
(V) 20 which is optionallyci(easpi@gcaand-, -0-C(CHCE3CRCH:46)0~- com-acting a

conpound of the formula (VI},FAC{-I? @2&3 &{g)ag? b o][ oc%%gb &bob conbi nati on
o od o i

of reagents and or co creht to

ef f ect tMe renoval of -RFE28GH28Nd OFHPm t9SHsPHPar ORI of the
25 formula (Vla). 4 -ocujde, wethash®f, Cosi(apPover-eci=6)c@mound of

E:g(rarpound I)?r{nkjlleaf (()Ylnﬁl) ai ?I m?gg%\ﬁot h %’“} 'é’&éﬁ?haf(é%ﬁ%’??ﬁﬁrg g(r:&](l:%?rb?nat i on

of reagents aiid/aherosubst iventsraxe @& defiinedtabavesufficient to
effect the renoval of R err], Rerr] and Rierr] and to forma conpound

of the for ”“'fs (V:J.rii )al solvent with at least 2 molar equivaleni:§66f an
isourea oxygen dealkylating agent for a period of time
sufficient to form a compound of the formula (V)

n”nj‘NH
0
R0 OR®
) (V)
20 which is optionally isolated; and
step (4d): contacting a compound of the formula (V)
with a reagent or condition or combination of reagents and
or conditions for a period of time sufficient to effect

the removal of RS and R® and to form a compound of the
25 formula (VIa).

4. The method of Claim 3 wherein a compound of the
formula (Via) is made by: _
step (3b): contacting a compound of the formula (III)
30 with a reagent or condition or combination of reagents
and/or conditions for a period of time sufficient to
effect the removal of RS, R6 and Rl and to form a compound
of the formula (VIa).
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The nmethod of Caiml, Ca wherein a conpound
I
I

of the formula ( ;) i's made by “ﬁ’ﬁ””"ﬁmmnﬁ ’"lcont acting a conpgund

of the fornmula (. [err]

(rr) In an aRpkkdessol vent with at. Ieast One® not ar equi val pctusssoslt a
strong base and at | east one nolar equivalent of a nitrogen al kyl ating
agent Rlerr]-Z (where R err] is as defined 10 for conpounds of the fornula
(Ma) and (VIb) and Z is | eavi ng group such as halide or sulfonate) for.

a period of f 0 d cof r 11
a perioc O 4 of dalmé%ﬂr@ﬁ oFOci g B eeupAUnd @faith8 69 Sl @ 1) .

erein_.a 5.,for [1) is nmade
by: st epErgin @ Ampeupd g°§ %&gﬁﬁﬂi%f 8, FRfS %ng)
[err] step (2): contacting ¥ compoumd =ofsdhecfiormila FF)excess
of a tetral kyl ort ho-carbonate, 20 (R[err] -GRferr]C, wherein Rerr] is
met hyt or ethyl, in the presence of CI d at a suitable tenperature
for a period of tine suf ficient tof Ncorrpound of the fornula (I1).
7. The nethod of Caim5 wherein a co oudof th 25 formula (I1) is nade
by: ' step (1b): contacting, ah a rlate rate, a
compound of the formula (X), optlonal I y th esence of a hi ndered

am ne base, im an aprotic solvent with B | ea8 - 1 mol ar equi val ent of
a cyclizing agent at a tenperature (IT) -87-

.in an aprotic solvent with at least one molar equivalent
of a strong base and at least one molar eguivalent of a
nitrogen alkylating agent R22-Z (where R22 is as defined
10 for compounds of the formula (VIa) and (VIb) and Z is
leaving group such as halide or sulfonate) for a period of
time sufficient to form a compound of the formula (III).

6. The method of Claim 5 wherein a compound of the
15 formula (II) is made by:
step (la): contacting a compound of the formula (X)
NHg NHZ

R"/S_g\ R7

RSO OR®

(X)
in a solvent with an excess of a tetralkylortho-carbonate,
20 (R1-0)4C, wherein R! is methyl or ethyl, in the presence of
an acid at a suitable temperature for a period of time
sufficient to form a compound of the formula (II).

’

7. The method of Claim 5 wherein a compound of the
25 formula (II) is made by:
step (1b): contacting, at an appropriate rate, a
compound of the formula (X), optionally in the presence of
a hindered amine base, in an aprotic solvent with at least
’ 1 molar equivalent of a cyclizing agent at a temperature

-87-
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WD 96/ 40652 PCT/ US96/ 09021 of anbient to
solvent reflux for a period of time———sufficient to forma conpound of

(1) bherern alt substi cvents ATRIUMNNRIN LllLSé” wich is

optionally isol aygggupesad contacting & céenpd und f orpoTUs9g/i9h21i N
an aprotic solvent wwth 1 - 2 nol ar equi vaI ents of an oxygen
al kylating agent (R err]-Y), wherein Rlerr] is as defined above and Y

is -0S( err] CH[ er o, amit¥é@te to] salyent reflux Giderr pEried rdd ftdme] OBF[ err], or
((Oerr]) o] OBBligedsen0bonz6Ri I dotbotad che Sty my 1o form a

conpound of the formula hod of Clalml or Claim3.

wher ei n: Rlerr] and Rlerr] are indepen ently sel ected at each
occurrence 15 fromthe group consigy NFf Cerr]-Cerr]
al kyl substituted with 0-3 R err]; and C[err] C err] al kenyl
substituted with 0-3 Rlerr]; R e Béndently sel ected at each
occurrence fromthe group cons of : 20 H, keto,

~ hal ogen, cyano, -CHerr]NRlerr]Rerr], %@[er err],

-CJerr]Rerr], -CC(=ORerr], CR[err] - )[err]R[err] Cerr]-Cerr]

al kenyl, Cerr]-Cerr] cycl oaI kyl methyl , d¥rr]-Cerr]
cycl oal kyl subSti whereimialll eubstitrants gferas dgfdnedl albdwg, which is
substituted wth Qpeia{m@] is8lytédy amal c&ﬁc'du@ kY&ompiRd of the

?gg?ghgugﬁgsm :Bt garﬂﬂ @])3lﬁ[%ﬁml°§r% solvet: rbogécgl-ctzomfaaﬁenbered

het erocyclic ri ngeguivakents of an oxygen alkykatding agent t (R4 Yhetwhersions
i ndependent |y Rl is as defined WdIRFieCEnd rNOMOXPVGOLCF) Losc;razgn sul fur,

S?I?,dR?grr]; 10 ﬁfgﬁlﬁzﬁé Wl Cll ég%)ﬁégiée(ranc eI gg eac‘%I tfu%’ﬁ??\gnf:g from
t he grgupfmtsttpngom a compound of the formula (II).
- 88-
8. The method of Claim 1 or Claim 3 wherein: _
R% and R7 are independently selected at each occurrence
15 from the group consisting of:
C1-Cg alkyl substituted with 0-3 R11l; and
' C2-Cg alkenyl substituted with 0-3 R11;
Rl is independently selected at each occurrence from the
group consisting of:
20 H, keto, halogen, cyano, -CHNR13R14, -NR13R14,
-co2R13, -oc(=0)R13, -OR13, -s(0O)mR13, Ca-C4
alkenyl, C3-Cg cycloalkylmethyl ,C3-Cip
cycloalkyl substituted with 0-2 R12, C3-C4 alkyl
substituted with 0-2 R12, aryl(C1-C3 alkyl),
25 substituted with 0-2 R12, a C5-C14 carbocyclic
residue substituted with 0-3 R12;-and
a 5- to l1l0-membered heterocyclic ring system
containing 1 to 4 heteroatoms independently
selected from oxygen, nitrogen or sulfur, said
30 heterocyclic ring system being substituted with
0-3 R12;
R11A ig independently selected at each occurrence from the
group consisting of:

-88-
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H, keto, hal ogen, cyano, Cl-l[err]N(R[err])R([err]-)' -OR[err],

-N(Rlerr])R([err]), derr]-( errt—atkenyt—Crerri=6err]

cycloal kyl methyl, Cerr]-Cerr] c ut ed W th
0-2 Rerr], C[err] C[err] al kyl MD“F“ ﬂm m) i Rerr],
aryl (Cerr]-C g - SUbStI PCT/G§96/09021

NJerr], err]-(err aI kyl, or phenyl, said phenyl bei ng
optionally substituted with CI, F,- Br, CN, NOJ err],

CFlerr], OCH err] or @ keéu) hllogen, cyamd;- -CH:NRIARITOEMAY, hedrPacycl i c
ring system _ &qgg)aé@m? cht-‘& 4 Eﬁéﬁfatc‘}”ﬁ:e' ndependent |y

sel ected from oxygen, nitrogén or het eraocyclic
ring system substituted chypl@agkylmethyl C3'c10 oAt kylssubghiqutethen a
substituent on carbon, is wivlepeadrb2ry C1-C4 alkyl subisedteadedtwicitio-2

occurrence frgmthe group ml _ _0, I
benzyl, phene?hyl benzyl o§ gﬁ%mgcl Crﬁ alkyl) Substituted mtﬂi’htg%

Cerr]-Cerr] al kyI ClerrR jé[,err] cycl oal kyI C3-C6 20
cycl oal kyl net hyl, d eND}; @0CE |aliwl, ablybherfir sp46] phedyl being
arkowy, Torml . Glerrl- ol epplspushoabligorcadll ek ool ¥, prolef v,

al koxyal kyl optlonally sub
Clerr]-Clerr] hydroxyal kyl CFarefRHs o fHixpnd et hyl enedi oxy,

-S(Oferr]Rigpr], CF[ars}, t220-membered hete%o(:ﬂzcn:m el BgBeémoxy,
-CJerr]H, hydroxam c acid

~C(Rerr])=N(OR err]), sul fEIaIET AntP 4 hetB¥84E6id indepenacntly |
het erocyclic ring contai ni $RLEGLERH from oxygen, nitrogen @r4sﬁéf’é¥oeﬂ%

i ndependent |y sel ected frometerocyclic ring sys®epoeibstiitutegewich o8 fur. 30
Rlerr], when a substituent_psp nitrogen, is independently

sel ect ed at each o%currence fromthe group consisting of :
benzyl and ndbhy|R12, whemjasupbstikuant JulEEPERerts d#déﬁﬁﬂﬁﬁnthé
i ndependently 35 se3etesd el ahcRastcwatmcee fEGm fumfgﬁ:'bﬁpQCMStlng
consi sting (txf

o

phenyl, benzyl, phenethyl, benzyloxy. halogen, nitro,
cyano, C1-C4 alkyl, C3-Cg cycloalkyl, C3-Cg

20 cycloalkylmethyl, C7-C1g arylalkyl, C31-Ca

alkoxy, formyl, C3-Cs cycloalkoxy, -OR13, C2-Cg
alkoxyalkyl optionally substituted with
-8i(CH3)3, C1-C4 hydroxyalkyl, methylenedioxy,
ethylenedioxy, -S(0)mR13, CF3, .
25 ' 2- (1-moxrpholino)ethoxy, -CO2H, hydroxamic acid,
hydrazide, -C(R14)=N(OR14), sulfonamide; and
a 5- or 6-membered heterocyclic ring containing from
1 to 4 heteroatoms independently selected from
oxygen, nitrogen or sulfur.

30 R12, when a substituent on nitrogen, is independently
selected at each occurrence from the group consisting
of:
benzyl and methyl;

R12A, when a substituent on carbon, is independently

35 selected at each occurrence from the group consisting

of:

-89~
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phenyl, benzyl, phenethyl, benzyl oxy, hal ogen, - nu_r_oT.

cyano, Jerr]-derr] alkyl, derr] [, (err]-Cerr]
cycl oal kyl nethyl, Cerr]- C[err] arﬂﬂi !H@]‘imﬂi ;' err]
al koxy, formyl, C[err] C[err] cycl L ,C[err] Cerr] 5

al koxyal kyl optwgrga)‘“gz subst i tut ed with Si (#dfressshyRer ],
-S(Of[err]Me; and - or 6-nmenbered heterocycllc ring
containing from 1 to 4 heteroatons independently sel ected
from phepgtn, benizyil o gehrerethyldl, f benzyflo:, ehalogamhemikro, '

subst i tuentfon n”}rogen |§ygﬁ@|e|@qndgr§my1, C3-Cé¢ cyc:&ﬁlﬁ?ﬂ_ect}jﬁch@ac:’l
occurrence fromthe group con en
benzyl, phenet hyl, C?errio f?a]s.l.tkgﬂ S‘?’ C[Ce7r rcjlonglﬁnyl’ F1-Cf Y
Clerr]-Clerr] cycloal kyl, alkexy- Cowmyl, SaCoarxgloaikony, @%‘PP} Czdie] 15
al koxyal kyl , g[ err]-C err] icéj%\iﬁgﬁ.baﬁﬁ’ionﬂlﬁf élzbﬁﬂdt]ed with

al kyl car bonyl oxy, Clerr]- 5%@ err]
Dbl caa g

2- (1- nor phol i no) et hoxy, -
hydrazide, -C(Rlerr]) al\lﬁ@%p:er&-]n)embaneﬂ shdtfexoeyclitc ring cBhtaidirigs from

i ndependent |y sel ected at Qaﬁg @Qfé‘ﬂé&@i’lﬁﬁnﬁ r:.%b@ﬁd@:@tly selectéd OfHdm

consi sting of: a heterogycl e sel ect fromt e group consistin
of : g oxygen, CXrogen or su?lcr1 9 P 9

10 R12A, when a substituent on nitrogen, is 1ndependent1y
selected at each occurrence from the group consisting
of:
phenyl, benzyl, phenethyl, C1-C4 alkoxy, C1-C4 alkyl,

C3-Cg cycloalkyl, C3-Cg cycloalkylmethyl, C2-Cég
15 alkoxyalkyl, C1-C4 alkoxycarbonyl, C1-C4
alkylcarbonyloxy, C1-C4 alkylcarbonyl, CF3,
2- (1-morpholino)ethoxy, -CO2H, hydroxamic acid,
hydrazide, -C(R14A)=N(OR142), and sulfonamide;
R13 is independently selected at each occurrence from the

20 group consisting of:

"a heterocycle selected from the group consisting of:

-90-
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[ert]

eterocycle substituted

with 0-3 Rlerr] and 0-1 Rlerr];

_——sard hef
substituted with 0-3 Rerr]; Serr] \ m‘ﬂ\\‘“!m ‘9\““\ al koxyal kyI C[sﬁ[);]t i ?Lfélﬂ

with 0-3 Rerr];.

eny| *substituted with 0-3

Rerr]; WO I substltuted W|th03R[err] PCT/uS96209%21¢
protecting group when Rlerr] is bonded to N; and 10

a hydroxyl or carboxyl protecting group when R13 is bonded
to O

R er'r] i's i-n_dgsﬂﬁudelt‘téjmﬁel ectmj at eal;:.th o-c-ﬁél:j:nfi{zwn t he
<50~
—(SD ' —{N]:j'—'(ojO
A0
<10 <140~ I2.
Y5000,
{0 {0~

said heterocycle substituted with 0-3 R112 and 0-1 R1S;
H;
C1-Cg alkyl substituted with 0-3 R113;
-5 C3-Cg alkoxyalkyl substituted with 0-3 R113;
Co-C4 alkenyl substituted with 0-3 RL13;
benzyl substituted with 0-3 R113;
an amine protecting group when R!3 is bonded to N;
| and |
10 a hydroxyl or carboxyl protecting group when R13 is
bonded to O; _
R14 ig independently selected at each occurrence from the
group consisting of:
hydrogen, CF3, C1-Cg alkyl, Ci1-Ce¢ alkoxy, C2-Cg
15 alkenyl, benzyl, an amine protecting group when R14
is bonded to N, and a hydroxyl or carboxyl protecting
group when R4 is bonded to O;

-9]-
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group consisting of: hydroqen CFreu]r_C[err] Clerr] alkyl,
Cerr]-Cerr] al koxy, Cerr yl, an am ne

enz
protecting group when R[err] l“l“”l‘lh H Hi‘lio N and a hydroxyl or
car boxyl protecti.ng gro bonded to O;

-91- WO W6 béaee? PCT/ USW%M:

Rlerr] and Rlerr}] can alternatively join to form-(CH[err])[err]
-(CHerr])[err]-, -CHerr]CHerr]N(R err])CH err]CH err]-, or

- C:-l[ err LCH[ err] ECH[léréﬂdJﬂlér tan;alternabBieely Fuih Bbefoim arrem'zmdependent ly
sel ected at eac occ ro

H and C[err]-C[erR}L al kyﬁ:ﬁz)5 le19 %ﬁ{ cgg m}‘?ﬁcﬁé jointo
form-(CH err]) [ eRApA and RI4A are i:\dgpgﬁe cted at each
-CHerr]CHerr] N(R er rb&é%ﬂx%bb@fcﬁﬁ fdhe ngup consisting of:

-CHerr]CHerr OCH[err%lqér‘[aarcr lR[err] is Hor CHerr]; R[err]
i's independentty selec lﬂéle%%h occlrrence fromthe 10 oup
consi sting of: R I'Aog@fh alyeraaciveln, j@PeF@]qunér‘r(FHaMyi and
phenyl, said -(CH 107Gy 1T e 0 | abi:Y-@HﬁHiz‘dCHéeﬂzwth a,
F, nge”] CFlerr], [err] or OH; R err]
and R err] are m&peﬁ%é‘ﬁtqﬁl #f ected at each occurrence 15 fromthe
group consi sti ng BFS is independenCiyr sple;g'@ed: lataleRgh - cnawrrenge efran tthe)- 3
Rlerr]; - Luﬁc‘éhéls@i Bf: substituted with 0-3 Rlerr];
Cerr]-Cerr] aIkynyI Jstltu h l; .
Cerr]-Cerr] aryl sub@?e d{‘@? gll%’;%rr ahdarbqfhﬁfg%f]?gjz%

and a het er ocy @henyd| beinm dptdenehly ggubspitered sitigCad F,

t hi azol e, indazole, thi eno[& 308 puo@,ijyg apCH3 or OH;
t hi 3, 2- £ het ith
0- Izegﬂarr] ; c]zgyrR[agg aﬁl‘i | nd&%&ﬁ%‘é‘% %F%%tseec} cttega%tﬁ BE %h??’sé. g&f ovn\: t he

group consistihg of: from the groumor@émpg@%?r] al koxy, cyano, nitro,
Cerr]-Cerr] hal oal kyt;_—@ mklrl substltuted w:.th 0~ 3CBélr] hal oal koxy,

-CJerr]Rerr], - &51 1th03
-CH[err]NR[err]R[err] err err erri err] al koxyal kyl,
30 erF]BQBEé‘rllk}m&lk%Hbs PF’@L‘@HO]G eyl | C[errl derr]
cycl oal kyl , : a Cg-C10 eyl esubdtiencpd wﬁ(lO)DPBrR}R[aﬂ&]o 3 R3

a Cerr]- C[errzb carbocycllcgrr si due substituted with 0-5
Rlerr]; and a 0 10-nenbered heterocyclic ring system 35
containing 1 to 4 het ePoRPEARPCVRYR peRatEdy from the group consisting of

thiazole, indazole, thieno[2,3-c]lpyrazole and
thieno(3,2-clpyrazole, said heterocycle
substituted with 0-2 R31; '
25 R31 is independently selected at each occurrence from the
group consisting of:
-OH, C31-C4 alkoxy, cyano, nitro, C1-Cs; haloalkyl, Ci-
Cs haloalkoxy, -CO2R15, -COR15, keto, halogen,
~CH,NR13R14, -NR13R14, -OR13, C2-Cg alkoxyvalkyl,
30 C1-C4 alkyl, C2-C4 alkenyl, C3-Cip cycloalkyl,
-CO2R13, -85(0)mR13;
a C5-C14 carbocyclic residue substituted with 0-5
 R32; and
a 5- to l0-membered heterocyclic ring system
35 containing 1 to 4 heteroatoms independently
selected from oxygen, nitrogen or sulfur, said

292~
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sel ected from oxygen, nitrogen OL\SW\W,&L
-92- WO 96/ 40652 PCT/ US96/ 090 het erocyclic

ring system being substituted vvit m 0-2 Rerr];

Rlerr], when a substituent on car '”M”,"MME”‘HHM ! y : sel ect ed
at each occurr%Wthe group con §isti My s5 « - PCT/US96/09021
phenet hyl , phenoxy, err]-Clerr] cycloalkyl, Cerr]- C[err]

cycloal kyl methyl, Cerr]-Cerr] arylalkyl, C[err] derr]

al koxyal kyl, met hyl enedi oxhetﬁdqdcﬂaedrmg/ syStemr being substituted with

Clerr] al kyI car bonyI oxy, PI 3igr] R err] benzyl oxy, 10
hal ogen, 2-(I- ol i no) et hoxy

- CONR[ er r ] NR[ er r] WP“C@&*B’StéGPPB%% ?%I{”%:Hd s dndeppngently
cycl oal koxy, -NR[er r] Beected -dtJearh] oceiRence] frohRfler iridupr cdnsisting
-Sqerr]R[err]s, -Sg er E-]_R[err]R[err] C( O)NR[err]R[err]

'{

ON .15
R S Lo

-C(=O NR[err]Rerr], (err ]:yé.'[.mll]y]hnethylk)m Ompearjrlﬂkylr.] C2-Ce¢
hal oal koxy, Cerr]- C[ err] ﬂiﬁ Mf{ -e@&gg&l ethylenedioxy, C1-
t]al((C):Iz%Il[Er/p]yl)[e rr CONHR[ err], gi’g*r %" %}S”]m-lsmﬁ egrr]z%_ x],NHI%[err],
-(CH err]) [ erxg SO er r] NHR] Balpgen, @H(armpysholinoterhie: r{CO2R13,
[

i

- (CH NHCONH _

G (20 C (Rferr]) [orr] N seo IR AEr |+ T Co AR E s om0, e
]

]

. Koy, -NRi3R94,°-o0, ~ORA3, _JRé0rAL,
R o) Ler R e O e R . edoR L4 (Wm@au R

N -C (=0 - Lyl g1 25
C[Rga(rar]r]g[[:rr} al ko§<y )substrctbggtrad():ln\%t#%- aéfﬁﬁs iewlﬁﬁiL%ﬁﬂn

from Rerr], 18 err]-d err Phep¥} oai kO NRCT TR
-C(=O NR[ er r] Rlerr], or -NRpe=o]m4drdl, C1-Cq haloalkﬂ.er(h]-cat[ err] al kyl

substituted with 0-4 group § &84 C—C4 haloalke 1, C @gm Rerr],
E}ie

r
e
N
N

=NR[err], =NNRlerr] C(=O N rr, NR[err] R err]
Cerr]- C[err] al kenyl subs E‘-B? Tsh 0 4 Rerr], Cerr]-Clerr] alkynyl
substituted with 0-3 R{(@Hz)zORMd - (CH2)pNHRI3, a (GHz yC #ber ed

"depentent | y2S el ect ad f 1 om CLfFBORNERLS, - (CHa) fOCOMRRES D, £ 12 €ODA AR, -
subs!ror t ut ed \>//v|th 0-2 35 -(CHg)pNI-ICONHRﬁ[.e“I Hz%\g%(gmmﬂkﬂ X
-C(=0)C(R11) ;NR13R14; -C(=0)C (R11),NRI3CO,R13;
-C(=0)C (R11) JNR13COzR13; -C(=0)-(C1-Cq alkyl)-
NR13R}4; -C(=0)-(C1-C4 alkyl)-NR13CO2R13;
25 C1-C4 alkoxy substituted with 0-4 groups selected
from: R!1, C3-Cg cycloalkyl, -COzR13,
-C(=0)NR13R14, or -NR13R14;
C1-Cz alkyl substituted with 0-4 groups selected
from: R11, =NR14, =NNR13C(=0)NR13R14: or -NR13R14;
30 C5-C4 alkenyl substituted with 0-4 R11l, Cz-C4 alkynyl
substituted with 0-3 R11l; and
a 5- or 6-membered heterocyclic ring containing from
1 to 4 heteroatoms independently selected from
’ oxygen, nitrogen or sulfur, substituted with 0-2
35 R12; and

-93-~
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- 93- WD 96/ 40652
PCT/ US96/ 09021 Rl err],_when—a—substituent on nitrogen, is

i ndependent |y sel ect Mrence fromthe group
consi sting \i “T \‘\Em “m nzyl, phenethyl, hydroxy,
FUSHGA902]t

Clerr]-Cerr] al“lgy;‘, err] @ ersr] *cycloal kyl, Pc‘]'

cycl oal kyl met hyl', -CH[err]NR[err]R[err] -NR[err]R[err]
Cerr]-Cerr] al koxyal kyl, Cerr]-C err] al koxycar bonyl ,

CL err]- ﬁ[ gr r] ?;: ku32,grm@ﬁyhogubsﬁ|weﬁ{:em]nﬁmgah, a%éqﬁlmiaplendgﬁtly I 9.
The met hod o aim ﬁé}% e gﬂgfgg

sel ected from m%cg%a ']Lc%[ err]:él‘f sl'Elr?Sét gjfdvi:lﬁgtﬁ n)érr]

Rlerr] is i ndependentl isel ected at each occurrence fromthe
group consisting of: phenyl, beniyl hghegevhyl ORvdroky, G104 alket s |C3-

cycl oal kyl suhstitute - jo Igr4) al kyl
substituted with 0-2 iélkyl' C3-Ce cycﬂia&kﬁﬁﬁ%i%yl! -@H&g%ﬁl kyl)
substituted with 0-2 R[ » C2-Ce alkoxyalky]ar §P~'§ 2 £

Rerr]; and c;@-d;eanakpmbmyrlong, sarst @Sl abitydatairbonydyr i dyI :
pyri m di nyl, triazinyl, furanyl, thienyl, 20 pyrrolyl,
pyrazolyl, imdazolyl, tet razoly benzof uranyl, indolyl,
qui nol i nyl , 9. - The methP@déﬁjrq”?@W“n?IWh%@&i’ol i'di nyl, said heterocyclic

ring system bpd ngrS uaxed IK’U&ﬁ@l ﬂud‘ebeﬁd&w,selected Rirem:]. i s i ndependent |y

sel ected at each occur t%%ute? :[th gLauprronsi sting of:
H, hal ogen, - r err substi t ut ed

with 0-2 Rer r] r]ﬁ’f 3§&S§¥¢q @é:de@plprpqptgrence from the
Rlerr], aryI(C[err] d grodp &bhsis)t:.r&ﬂmftltuted with 0-2

Rlerr], aryl substitutgd BFQ 2GR, k3-8 cycloalkPl itk tG¥8dGrith

Cerr]-err]_alkyl, or phen al phen 2
optionally subdtituted wt - Rl% ‘%r 'y" %.ﬁ%]tltuted with 0-2 R12,

CF[err], OCH err] or OH, arxtyl(C1-C3 alkyla heummeacthm@-@ysﬂ%m

sel ected from pyridyl, Ve £h By R12t raggi nyl, furanyl,
thi enyl, 35 rr?%l v St-b:ytruz;:zeq hi lda%oé iﬁ&t etra ]yl
benzof uranyl, indolyl, aq%ﬁtr?ﬁpﬂﬁ‘i 1ic ring system 'selected’trom pyridy

pyr:.mldlnyl, triazinyl, furanyl, thienyl,
20 pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl,

’ benzofuranyl, indolyl, quinolinyl,
isoquinolinyl, oxazolidinyl, said heterocyclic
ring system being substituted with 0-2 R12;

'R112 ig independently selected at each occurrence from the
25 group consisting of:
H, halogen, -OR13A, C3-C10 cycloalkyl substituted
with 0-2 R12A, ¢1-C4 alkyl substitued with 0-2
R12A, aryl(C1-C3 alkyl)- substituted with 0-2
R123A, aryl substituted with 0-2 R123;
30 NO2, cyano, C1-Cg¢ alkyl, or phenyl, said phenyl being
optionally substituted with Cl, ¥, Br, CN, NOgz,
CF3, OCH3 or OH; and
a heterocyclic ring system selected from pyridyl, .
pvrimidinyl, triazinyl, furanyl, thienyl,
.35 ' pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl,
benzofuranyl, indolyl, quinolinyl,

-94-
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-94- I soqui nol i nyl, oxazolidinyl, said

het erocyclic rlﬂg—sysmn—berng—substltuted vmthOZR[err]

Rlerr], when a substituent on ca ent| y sel ected
at each occurrence fromthe gr ou Iiﬁmmll “Iﬂ;wﬂ%ﬂ :
benzyl oxy, hal ogywesngst hyl , nitrox cyano err PCT/US96/09021
cycloal kyl, Cerr]-Cerr] cycloal kylnmethyl, Cerr]- C[err]

arylalkyl, Cerr]-Cerr] alkoxy, fornyl, C[er -Clerr]
cycl oal koxy, -OR[err], (] edspagirelinyil koxgzolidinydyi saif|hetarocyclic

substituted with -Si (Cl-l[errr],_},gegj;.gtem m‘begﬁﬂ,gﬁtlﬁghem{h 0-2 R12A;

ché[gﬁ(r);f;m:\ll(g]%%:%r )W hydr \ﬁf’% % on carq%nér}f 1%%9&%.{g§%§gtltuent on

nitrogen, is nethyl; selecderat]: cadi ecqusuenad tfyom the gzoupeonsisting
i ndependent |y g5 of: Selected at each occurrence fromthe group

consisting of : en ge |_~ nitro,
cyano, (err]-Cerr] berizyloxy, haloge?x @ékﬁif' n*l gfriyﬁ% Ce
cycl oal kyl nethyl,  err] - Ccactpalkyl, C3-Cs cycloae?ﬂwla\ﬁ (ﬁ'b-rcrqaqerr]
«'él[kox%/, C{orr?/l ltki[err} kCI[ elay1dPkyl, C1-Cs alko:Q%C:WQXYCrm err],

err err] al koxyal ky -or19Pt u
S G Do Y& o[ ef¥Figaliony, -oRL ¢4 E:%dlg%ké W1 %Sgl&éﬁy
2- (1- mor phol | H®) et hoxy, C@gﬁ Eltuted dishanfé (CH3) 3, -S(O)mMe, CH3ird,
E{dra]zi dﬁ/n -C(R[eLr%)tN( Of[zer(h.l-horﬁ%tmo) tho%qhydroﬁmiéomm de; 25

err], en a substituent .0 oge y.
sel ected at each occurrencé’ygfﬁ 5&;%{}2)0 sulfonamd%.r
benzyl and net hyl R12, whem ersM@ﬁuMp@nd@mI%ge@el éét’é%!«'—l'atlleach occurrence

fromthe 30 R1BROUthenOBShEbét it utint on carbon, id Dedspersitaysel ected
fromthe gr ougsconm St Ienlgected at each occurref'clce from the group consisting
of:

benzyloxy, halogen, methyl, nitro, cyano, C3-Cg
cycloalkyl, C3-Cg cycloalkylmethyl, C7-Cip
arylalkyl, C3-C4 alkoxy, formyl, C3-Cs

20 cycloalkoxy, -OR132, C2-Cg alkoxyalkyl

optionally substituted with -Si{(CH3)3, -S(O)mMe,
CF3, 2-(l-morpholino)ethoxy, -CO2H, hydroxamic
acid, hydrazide, -C(R!42)=N(OR4%), and
sulfonamide;

25 R12A, ywhen a substituent on nitrogen, is independently
selected at each occurrence from the group consisting
of:
benzyl and methyl; )

R13 is independently selected at each occurrence from the

30 group consisting of:

a heterocycle selected from the group coﬁsisting
of:
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- 95- | [err] | sai d heterocycle

substituted with 0-1 Rerr] and—G—l—R[—eﬁJ, T H derr]-(err]
alkyl, Cferr]-Cferr] alkenyl, protecting
group when Rerr] is bonded to N mum“mﬁmﬂ““‘ . hydroxyl or

car boxyl prot eclyd\usaéseup is bo Heﬂusnilmu

Rl err] is independently sel ected from the group. consisting
hydrogen, CF[err], Cerr]- C[err] alkyl, C([err]- C[err] al koxy, Cerr]- C[err]

10 al kenyl : benzyN, nﬁ pr otNeLi ng R[ erh
Is bonded to N, and a rayl j e«é gr oup when
Rlerr] is bonded to Q R[err§ andR[ r] ca tern@ |ver into

form-(CHerr])[err]- -(CH er ])[err]

-CH[err]CH[err]N(R[err])CH r]CI—&r w Of N
-CH err]CH err]OCH err r]_a(rd
selected from H, (err]- rr] ;
can alternatively join to form- (CH[err])[errl]'
g:gl[*[ er} 10)4% er r} [%ﬁafﬁéﬂﬁc&bﬁ P&x%éﬂz)t@dbarﬁiH@H[ow Rila ]Q';[nd 0- F1{[316~] .
- err err] OCH err e er e err] an

. CaSFL a Ty, Cattte atkehd1 M 8naPH U lamatld

Rl err] are independen occurrence fromthe
group consi sting of: protech gFoup ewhen R %y:].s hepdedt e &% wndhao- 2
Rlerr]; 5 (err] - Gardkyrldee eai:bé:lespﬁ tgrogbeding tdtonZWHé@ralP
phenyl substituted W|th 0- B iyﬁ!ﬁ%nd 0-2 Rerr]; and 25
het erocycl e sel ected from REi st ng of
t hi azol e, indazolRl4 tis andpﬁeﬁﬂeqq@yraet¢q;eﬂufrom the group consisting
thi eno[ 3, 2-c] pyrazol e,o8ai d het erocycl es substituted with
0-2 Rerr]; R[ergy's I nd nd cted fg&g,o usrence from
the 30 group PEFR E é4ya ijﬁ 61 (ﬁ a e

10 alkenyl, benzyl, an amine protecting group when R4

is bonded to N, and a hydroxyl or carboxyl protecting
group when R4 is bonded to O;
R13 and R14 can alternatively join to form -(CH2)4-,
-(CH2)5-, -CH2CHaN(R15)CHoCH2-, or -CH2CH20CH2CH2-;
15 R13A and R142 are independently selected from: H, C3-Cg Or
alkyl-
R13A and R14A can alternatively join to form -(CH2)4-,
-(CHz)5-, -CH2CH2N(R15)CH2CH2-, or -CHaCH20CH2CH2-;
R15 is H or CH3;
20 R22 and R23 are independently selected at each occurrence
from the group consisting of:
C1-Cg alkyl substituted with 0-2 R31;
C2-Cg alkenyl substituted with 0-2 R31;
phenyl substituted with 0-2 R31 and 0-2 R32; and
25 a heterocycle selected from the group consisting of
thiazole, indazole, thieno(2,3-c]pyrazole and
thienol3,2-clpyrazole, said heterocycles
substituted with 0-2 R31;
R31 is independently selected at each occurrence from the
30 group consisting of:
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- 96- WD 96/ 40652

PCT/ US96/ 09021 no nitro, CFlerr], -
Cerr]-Cerr] hal oal koxy, !mmﬂgluﬂ rr]Rlerr], -COR[err],

hal ogen, -OR[err], (err]-Cerr] C[err]
cycl oal kyl , -C%rg%&grr] -S(O[err]Rerr]; ar y pcpusssiont2et ed
with 0-3 Rerr]; an . a heterocyclic ring system chosen from
pyridyl, pyrimdinyl, triazinyl, furanyl, thienyl,

pyrrolyl, pyrazolyl, Lakdazetsd,, cyehopadltto, CF3, C1-C4 haloalkoxy,
benzof uranyl, indol yI qui n?&g@gl -COR!S, haloge en, -'PRlBS C‘l[Ola.U.ggi (ia_

oxazol i dinyl, benzim dazol y nzotriaz
benzoxazol i nyl  C10 cycloalkulox:BRIT, s8fQ MRt Er ocyclic ring
bei ng ary 1S§%§ﬁittliit§ﬁ Mﬁﬂﬂ 03-32RBRer add Rlerr], when a

e b a TR e sttt
-(CH err])[err]OR[err], orrimidy r EFaNmyler fpranyl, thienyl,
(CH err])[err] OCONHR] er r] rrolia!:é!azolyl. infiGeke1y] ) [vutrhdbiGEINHR] err] ;
[r

CONH H -
e e hyd%%%ﬂ%rm””
- C(R[err])—N(CR[err]), 20 1soqu.molmy1haq>weilldﬁw oxyenzimidazolnl+ r o,

cyano, 1o abh¥brdazolPl) efndaadien, ] benhdidﬁdﬁlmw:lpm-l[ err],
-OCJ err err Mjﬂ QH
-OCONHCH err] err] Herr], &fﬁ%ﬁ% (g‘ ‘?;"é']:l;gy[:ﬂé g be:r. Wolidi nyl ,
-C=C-CH err] OH, COCI—I[err]SUhat;IJLUJWWFhOZRn’ C[err] derr]

al kyl (said al ky|R391b§ﬁ1th£e§jut¥!ﬂﬂu@nﬂ &P carbon, is 1nd'éiie@ﬂ@ﬁt1 r oH,
tg_lr:ﬁlﬁlﬂcg\"_'[ e?ﬂ_l[ er rc]m%hH ?é{i gt each occurrence from RTINS Ebnsisting

-CH err] CH OCH[ err ] @f: adamant am do, hydr oxyet hoxy,

di hydr oxyet hyl , - C(NH[ ) 503, - Joonmg13, - B( G [ H00NHR13,
benzyl oxy, - CONHCH] err] n % "l il 1 CHLerrljferr], 30
methyl thio, -SQerr]CH err[.f CONH[ err|', - NHCONHCH er ik 14, 13p1d
_ NHOOCH[ er r] N( CH[ er ] ){CoMNER, =G@aBeCH{EQ  |1GHeNHQH | -CH2NRISR14, -NRERI4,

; NECG:HE g—l E] NHC)qNaEZEI] CH ]ez%ﬁék%% Fﬁ}ﬁ%‘ﬁo}:ymewcﬂm}mﬁ(@mh .

- NHCCOCH er err er

- NHCOCH( CH[eré(%C[err] Herr er'f %‘,i;grrd cyano,
-NHCOCH(CH[ err]) NH[ err], 3®llyloxy. —COz 3. _RHCOCH3, -OCOCH3, -

- NHCOCH( CH er r] ([ er r ] H[ er r J-cH=iNeRs¢H20H O eCONHIH 20 gHE CH-OCONHCHS ,
-CONHCH err] CH err] CH err] 07611 dinyl, -C=C-CH20H, -COCH3, hydroxyethyl,
C1-C3 alkyl (said alkyl substituted with 0-4
25 halogen, or OH), tetrazolyl., -OCH2CONH2,
~CONHNH2, -CH=NNHCONH2, -CONHOCH3,
-CH2CH(OH)CH20H, adamantamido, hydroxyethoxy,
dihydroxyethyl, -C(NH2)=NH, -CONHCH3, -B(OH)2.,
benzyloxy, -CONHCH2CH3, -CON{(CH2CH3)2,
30 ' methylthio, -S02CH3, -NHCONH2, -NHCONHCH3,
~-NHCOCH2N(CH3)2, -NHCOCH2NHCH3,
~NHCOCH2NHCO2CH2CgH5, ~NHCOCH2NH2,

«NHCOCH (CH3 ) NHCO2CH2CgHS5 ,
» ~NHCOCH (CH2CgH5 ) NHCO2CH2CgH5, -NHCCCH (CH3 ) NH2,
35 ~NHCOCH (CH2C6HS ) NH2, —-CO2CH2CH3, -CONHCH2CH2CH3,
' -CONHCH (CH3)2, -CH2-imidazole, -COC(CH3)3,

~-CH(OH)CF3, -CO-imidazole, -CO-pyrazolyl,
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-CONHCH(CH err])[err], m[err]Merr])[err]
-CH(OH)CF[err], -COimdazole,

- 97- WO 96/ 40652 m[U"L'J” !
PCT/ US96/ 09021 - | oxa aaonn - COCF[err],

- COCH er r ] CH| er ko 96140652 COCI-l[err]CI—l[err]Cl—l[err] pymwsbwml
-SdJerr]NH err], -C(CH err]CH err])=NOH),
-C(CF[err])=N( C]—I) , phenyl, acet oxy, hydroxyam no,
-N(CH err]) (CHO, 5 oxadiazolidinopydpy+CIRox yCOCKIOMI.err] Rl err],
- CONHOH (digbbibecanst bﬁ:&z@mnot‘—ebmJ

(N-et hyi N- et hyl ami noet hy!| C yl . =
(o et hyi pi perast nyTet byl ) ﬁff!ﬁ%% g«{@;ﬂ)' C(CF3)=N(OH), phenyl,

(pyrrolidinylethyl)ani nocardsetoky, fydroxyamino, -N{(CHsh&HQli-nyl et hyl )

am nocar bonyl| NHCOCH[ er r ] Imethoxy, -CONRI3R14, -CONHOH,
N-(2-(4- rmrphomo)ethyl)amn(%%r%} ndl

J n l.
N-(2- (N, N-di met hyl ani no) et hifiiph Shy %’ )aminocarbonyl, 5 Rlerr],
when a substituent on nitrogeethys, N-mshylanindstiyld ) aminocardbenydt ed at each
occurrence fromthe group cgn razinviet 1ocarbon enzyl and
nmet hyl . 10. The net ho%ﬁ#e ‘3 peQ%ﬁel 1%; e{r ar)ﬂ' Rlerr] are
i ndependent |y Cerr]-d err] (PyFEpL sltel ﬂ“‘%‘ 0-1 Rerr];
Rlerr], when & substituent tpiparmngélretm}mmmarbonyl RINHQOCHRNHCH3,
ihndependeln-tly sel ect ed frO"E?]t 'ﬁe(glrﬂéﬂbrm&ib%tﬁiﬂl)mnocarborﬁ;fl, 4Rd a
heterocycl e sel ected from the ;01 Qup £O0SESHL Al feenyh Fhdnocarbony1;
p is 0; and
R32, when a substituent on nitrogen, is independently
15 selected at each occurrence from the group consisting
of:
benzyl and methyl.

10. The method of Claim 9 wherein:
20 R? and R7 are independently C1-C3 alkyl substituted with
0-1 R11;
R12A, ywhen a substituent on nitrogen, is methyl;
R13 is independently selected from the group consisting
of:
25 a heterocycle selected f£rom the group cons:.stlng of:

TR T
~ . <" <. —CO

N—N

{0 -0

H, C1-C4 alkyl, Ca-C4 alkenyl, benzyl, an amine
protecting group when R13 is bonded to N, and a
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H derr]-Cerr] alkyl, (err]-Clerr] al kenyl, benzyl, an am ne
protecting group when R err] is—bonded—toN—and—a-

- 98- WO 96/ 40652 . =

PCT/ US96/ 09021 ”I!I!Ijﬂ,!&l“ﬂ"l!ﬁ””ar boxyl protecting group
when Rl err] WO 96/40652 | S 7 - Rl err] anPCTAIE96/09022 an
alternatively jointo form-(CHerr])[err]-, -(CHerr])[err]-,

-CH err]CHerr]N(Rlerr])CH err]CH err]-, or

-CH err] CH err] OCH er r] CH  leyddoxyl 6r REaxrbdxydnprefecting gyoundeem Rt | y

sel ected from H or C[err]vg%to 0: al kyl ; Rlerr] and R err]
| t t I t orm - err ercls

f:?rC]:I-I(Fler(ra]r ;]?elr\r/f- ?ﬁlj-s(cjilﬁggr&j Eﬁf—"@r?‘ Wﬁ%ﬁ;iﬁ?&féﬂ]%f&r - (CH3) 4~

-CH err] CH err] OCH er ~|(CHp k8-,] ~CH2CH2N (R ENCH2CE2+ @r 2FH2OCH2CHR7er 1 |

and Rerr] arg i nddpepdanildh sebegh@sbdrgunties@lésted from: H or C1-Ce
consi sting of: Cerr]-Cerr] alkyl substituted with 0-2 :
Rl err]; E‘éhﬂri substituted with 0-2 Rlerr] and 0-2 R err]; and

a heterocycl e selRléPednflrRHA icengabternanisedyi gimftol form - (CH2)4-,

t hi azol e, indazol e, th_i@ﬁg[@.,ﬁ-.@h@@ﬁé\ﬂmﬁ)mcﬂz_, or -CH2CH20CH2CH2-;

t hi eno[ 3, 2- ] pyr@l,e, sal I_iugt erocycl e substituted
with 0-2 Rerr]; R- 18 ﬁ[%’?r 3fwhen a substituent on carbon, is

i ndependent | §0 R22 and R23 secdndepéndentlve sglected dromsthe rdup 20

-(CH[err])[err]OQ[err]con-sgg%{ﬁro]f):[err]CO\lHR[err], -CONH err], -CJerr]H,
- CHO, ' N - , :
-NR[err]R[err], hydr oﬁl,'ce gj‘iﬁr rswggkutéa{w%ydblgé%ﬂt;ﬁyﬂr]
-C(Rlerr])=N(OR[ err]) benaybgsubstituted with 0-2 R31 andbt0r8xR32neand|, nitro,

cyano, allyl oxy, - r r _ . err],
) >CIJCq err] C|¥|[ e)r(?/] 5 @ heterocycle Eﬁ%ﬁ& £ fb irouﬂ“@@i@z.stﬂw*[ ]

. - err (I:l—| err] CH, o
- OCONHCH] er r i8] er r] H] er r ], thizzelysaHispagole, ‘thienol2,3-clpyrazolg and; qj ny|
A ky1 (sal 6 alkyl Csubot| U pg o T ogen, Jor O
| ?et?azol yl, -OC|¥|[e:; ]CO\IH[tgrﬁg é,ﬂ&ﬁe%%th 0-2 R f o CONHNHI e %i ’ ’
- CH=NNHCONH] er r ] ,R-%CNF@HFe? stigyent on carbon,_ﬁ'[g%&ﬂti%ﬁé [err] OH,
adamant am do, hydr oxyeddimcped from the group consisgfing Rfoxyet hyl ,
S gl Qbbb com oo im0
met hyl t hi o, -SJ errj CHerrT" %Mh # :{,ﬁfglléﬂbfﬁﬁgﬂlér'r ]h?/droxy,
-NHCOCH] err] N( CH[ err]) [ er r hydroisa@aiydr, r ORI et{pR14)35halogen,
-NHCOCH[ err] NHCO err] CH er rn]egagﬂj h, ndEECHans) N 18oky,
- NHCOCH( CH[ err] ) NHCJ err] Cljkgrz&s‘c'[ gmb?r_r_kncocm’ ~0CO2CH3,

25 -CH=NCH2CH20H, -OCONHCH2CgH5, ~OCONHCH3,
oxazolidinyl, -C=C-CH20H, -COCH3, hydroxyethyl,
C3-C3 alkyl (said alkyl substituted with 0-4
halogen, or OH), tetrazolyl, -OCH2CONH2,
~-CONHNH2, -CH=NNHCONH2, -CONHOCH3,

30 ' ~CH,CH (OH) CH20H, adamantamido, hydroxyethoxy,
dihydroxyethyl, -C(NH2)=NH, -CONHCH3, -B(OH)2,
benzyloxy, -CONHCH2CH3, -CON{CH2CH3)2,
methylthio, -SO2CH3, -NHCONH2, -NHCONHCH3,

. -NHCOCH2N(CH3)2, ~NHCOCH2NHCH3,
35 ~-NHCOCH2NHCO2CH2C6HS, -NHCOCH2NHZ,
' : ~NHCOCH (CH3 ) NHCO2CH2CgHS ,
~NHCOCH (CH2CgH5 ) NHCO2CH2CgH5, -NHCOCH (CH3 ) NH2,
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-mn%(&[:u]C[Nar;]rrH[e”])WU]H[e”] -
§/\096/4E)65[2 Nterrl, ”"I"UM"’” I!ML"[ PCT/ US96/ 09021

-NHCOCH (CHerr]CH err])NH err

- CONHCH[ er r ] CH[ Q¥ deidobsa’ ' 1 CO\IHCJ—l(CJ—l[err])[QUrhzsgml
-CH err]-imdazol e, -COC(CH[err])[err], -CH(OH) CF[err],
-CO i m dazol e, -CO pyrazolyl, oxadi azol i di nonyl

-COCF[err], -COCH err] CH erNHCOCHS(CH2C6HS ) NH2, -CO2CHTH3 s |-CQeBCHRCHpEHS | |
pyrazolyl, -SQOerr]NH err] _coxgcr(cu3)z, -CHz={niddz81é) Qﬂdﬁ(@!ﬂaﬁ'ia")

CF =N h |,
- ﬁg CH% :; H g ((CIEI.C_% PReny CH(OH)CF},‘ycFQpF”Bb@??P&P%OX& é‘%@%%q‘g&r] Rerr],
- CONHCH ( @xad:tgdd!mdlmnym ) ~GOAM36 c 2CREHRAH3 , 10

EZ" et P%' I N- meg hyl alm ?ﬁelt )h)L }fﬁ!%f}, bzolyl, -SO2NH2,

met hyl pi perazi nyl ethyl) ani nocarbony:

(pyrrolidinylethyl) aminocaf g‘ H3)= Hom , ~C{CF3)=N(QH} », Dhemvly| et hyl )
am nocar bonyl, -NHCOCH[ err ]aNbﬂb#;e.r Hydroxyamino, -N(CH3) (QHO),

(2-(4- rmrphollno)ethyl)am S . 13 14 - OI-&[Z
N- di met hyl am no) et hyl) a %ggca &m,& CONRO R COﬁh err] when a

substituent on nitrogen, ﬁggmamz.noethylhqm rﬁ%‘i‘%d of daim10

wherein: 20 Rerr] and R er(N}eamﬂAmmwmmﬂgeﬁ}gllea:hmbdamwm group

et hoxybenzyl ?22 151#%9959% S BB

t hi enyl net hyl , %WF WWF?‘PYLnapht hyl met hyl, 25

t hi omet hyl benzyl, thi azol yl(mp@idz.rﬁr]kthyl)amnocarbenm.l amnymwl , and

N, N- di met hyl am nobenzyl ; N—(zBifrn'i::]rp%P‘in.BL?éEﬂyla}Eﬁlhcﬁk?ﬁ %g g_T( gsel ected
y

fromthe grou consi sting, .0 et hyl ,
propyl, cycl opyl, 30  N-(2- ¥ %&“@ﬁwmﬂﬂ)etblj’ﬁﬂém

n-butyl, i- pls Osbangl , CH err]CH=C(CH err])[err], pyrldylrrethyl,
pyridyl, ' m%h‘%?ﬁ hyéubé?::.l%'ﬁgiﬁl on nﬂﬁ:@gléh; i?’fﬁéthy@he”yl benzyl,
| soprenyl, propargylnet pi col i nyl e nethoxynethyl
cycl ohexyl net hyl , dlnethylbutyl 35 ethoxynethyl napthylnethyl

met hyl oxazol i nyl nﬁlhyIThe method of Qlapht hQ|whenetihyl oxazol i nyl ,

vinyl oxynethy3s R4 and R? aﬂ?ﬂhﬁ%béﬁ&@@@ﬂ;lélelegt%d‘cﬂ:‘oﬂﬂzﬁét&!%up

car boxybenzyl
" consgisting of:
benzyl, fluorobenzyl, pyrrolylmethyl, methoxybenzyl,
isobutyl, nitrobenzyl, aminobenzyl, thienvlimethyl,
hydroxybenzyl, pyridylmethyl, naphthylmethyl,

25 thiomethylbenzyl, thiazolylmethyl, 3,4~
methylenedioxybenzyl, and N,N-dimethylaminobenzyl;

R22 and R23 are independently selected from the group
consisting of:
allyl, methyl, ethyl, propyl, cyclopropyl,

30 cyclopropylmethyl, cyclobutylmethyl, n-butyl, i-
butyl, CH2CH=C(CH3)2, pyridylmethyl, pyridyl,
methallyl, n-pentyl, i-pentyl, hexyl, phenyl, benzyl,
isoprenyl, propargylmethyl, picolinylmethyl,
methoxymethyl, cyclohexylmethyl, dimethylbutyl,

35 ethoxymethyl, napthylmethyl, methyloxazolinylmethyl,
naphthyl, methyloxazolinyl, vinyloxymethyl,
pentafluorobenzyl, gquinolinylmethyl, carboxybenzyl,
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- 100- chl oro-thi enyl met hyl, benzyl oxybenzyl ,
bi phenyl et hyl, phenyl benzyl, adanmant yl met hyT,

cycl opropyl nmet hoxybenzyl, neth "m m met hyl benzyl ,

et hoxybenzyl, hydroxybenzyl, ﬁ ﬁ ﬂ m’muum hyI benzyl, am nobenzyl,

- fornyl benzyl W cyanobenzyl$ ci nManyl, *al | yl oxybenzyl , pcirusseuoeazy! ,
RSt |

di fl uor obenzyl , enzyl, chloronethylbenzyl,
fl uoronet hyl benzyl, iodobenzyl, bronmobenzyl, cycl obutyl,

EaE nal ]dﬁ)g( mé?)enéyl Icycl Oélﬂﬁﬂd-thiﬂnylmethyaycwntqﬁyhehlzyl ni trobelnzyl ,
err enzy gg%% C.has BgAzZY
tetrazol yl benzyl, dinet hﬁ%ﬁqﬁyl&gmﬁﬁfwz L EPM
(O benzyl - f or mal doxi me) bePSAOPTODY B enzyl methHﬁX}ne) benzyl ,
(NC';[ er r} Jqerr] CO%) belnéw , méthylbenzyl { W@iem&m&mw
enzyl am nocar bonyl ben
N- et hyl am nobenzyg %&OWFW}?W@%W acgﬁ/,}%en ll
acet oxybenzyl, N- hydroxylm}b cinamyl loxybenzyl, " £ mﬁeezzh d,
N- hydr-oxyl ani nonet hyl benzgi £1.@ftobenzyl, (M&Obﬁhﬁﬂhwlﬁmbméthylbenzyl,

CH b I
g H Ea(ra; ]r ]Ng(( g)OI:IDHKI:CﬁDn Z%enzﬂwthwiwﬁﬁ%%Pe nzy?yl' '

(HONHC(=0O)) - benzyl , cyclohutpler EQIPRY ;neh@qa@ﬂ cyclopentyl,
N, N- di met hyl am nggar bonyl @?ﬁmentylmEthyl, nltrobenzyl. (HoNC (=0) ) ~benzyl,

HOCH CH CH O |
onazgﬂ(rj} nyl()a-i)ben[zslrr] (%ﬁﬁ%"—g Xy %ﬁ’é% %3§¥P3@ﬁ<¥>tyl?eizyl.

(hydroxy) hept ylI , (hydroxywtﬂ@@ly(l@&f%ﬂw)@meﬁ lallyl, mne@a;mmnmy)
butyl, (nethyi thi o) benzyko- benzy - formkTRtes BEfioyy) ) (reaeichy1 -

N-di met hyl am nonet hyl benz hy, nzyl,
gl ycyl am nobenzyl , ¥ m?ipdﬂiﬁi&‘er’r]@%%ﬁg bﬁ obenz%ﬁ'

al anyl ani nobenzyll5 (N- (HOCHZCHMH%W%W W%Wmm}yl

phenyl al anyl am nobenzyl , {fhnatigfmdniBbbennes lmayhylammobenzyl,

phenyl al anyl am nobenzyl CH er )

di et hyl am nocar bonyl benzy&(}{[' {Jm mek&'% %ﬁ’no‘gar ony nzyI

N- pr opyl ani nocar bonyl benzgfetoxybenzyl, N- oxylaminobenzy . phenyimethyl-
boronic acid, N-hydroxylaminomethylbenzyl,

20 (hydroxyl)ethylbenzyl, (CH3C(=NOH))-benzyl,
' (HoNNHC (=0) ) -benzyl, (H2NC (=0) NHN=CH) -benzyl,
. {CH3ONHC (=0) ) -benzyl, (HONHC (=0)}-benzyl,

(CH3NHC (=0) ) -benzyl, N,N-dimethylaminocarbonylbenzyl,
(HOCH2CH (OH) CH20) -benzyl, hydroxyethoxybenzyl

25 (oxazolidinyl)-benzyl, (hydroxy)pentyl, pentenyl,
(hydroxy)heptyl, (hydroxy)butyl, (carboxy)butyl,
(carbomethoxy)butyl, (methylthio)benzyl,
(methylsulfonyl)benzyl,

N, N-dimethylaminomethylbenzyl,

30 N-methylaminomethylbenzyl, glycylaminobenzyl,
N, N-dimethylglycylaminobenzyl, alanylammobenzyl , (M-
phenylmethoxycarbonyl)alanylaminobenzyl,
phenylalanylaminobenzyl, (N-phenylmethoxycarbonyl)

’ phenylalanylaminobenzyl, (CH3CH2NHC(=O))-benzyl, N,N-
35 diethylaminocarbonylbenzyl,
i N-ethylaminocarbonylbenzyl,

N-propylaminocarbonylbenzyl,
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N, N-diisopropyl am nocar bonyl bem
propyl am nocar bonyl benzyl , (hydrﬂ"’m

(i mdazolyl-C(=0))-benzyl, (pyra mm/ H&

(pyridyl nethyl a %,FJ‘B)nyI ) benzyl ¢ 5t ad| azol i di ”OW@W(M
trifluoroacetyl E‘gﬁzy . (pyrazol yI )benzyl

(H err]NSO err])-benzyl, di hydr oxyet hyl benzyl ( MeHNC ( =0 NH)

;rgteﬂglas | f onyl pent ( :_l[ REN}&ﬁs@)roﬂrb.mrdiﬁ&&!bo?ftﬁ‘er{z?@) NN)'-
u
. yl penty PW%E&*mMe%M

net hyl am nobenzyl, ace { l))benzyl,
butyryl benzyl, (CHSCHZ lYl-C(-b))"bengg%zy‘pyrazoly -C(-O))-benzyl,
(trifluorohydroxyethyl beﬁia&lme(tﬁﬂmdc%rwnbenm, benzyl
(N-met hyl gl ycyk) ami ”OQS%éﬂazol ﬁmgp%l)ﬂe ?gm noe]tlﬁ)g? Eé@‘iﬁenzyl

am nocar bonyl b&nzyl ,
am nocar bonyl benzyl , (pPyrazolyl)kenryly dHaliEan] vzl

ani nocar Bony: Benzy: : d:.hydroxyeﬁ:ﬁyllﬂéﬂwlglﬂl r@nénm (hd)ml)ebbﬂﬂl

am nocar bonyl benzy - e @élnf

(CH err] NHC(= O)O)benzyI(HzNC( O)Nm ﬂf%ﬁl err 6}benzy|
(NH[ err] &(=NH) ) benzyl , mgthanesulfony. pentyl, methoxyp N~-formyl-N-

( (N pheny! met hoxy car bomsthyll seiviobenee]) b@iceyilaminobenzyl, (i m dazol yl met hyl )
benzyl, ((CHerr])[err} Qﬁ@io Yibenk ﬂzytluty lbenfyl, (CH3CH2C (=NOH) ) -

( N- et hyI N- et hyl am nogt am n car bgon é’
(pyrrolidinylethyl)an HGE rkHBE hYgFo xyethyl)benzyl, (CF3C(=NOH))-

(pi peri di nyl et hyl ) ani nbenzjabﬁydmmathj'lgl&&yl)amlnolﬁér[mr] NC( =NOH) ) benzyl ,

H N fl
E)GL?E)H’I zci:go:\l)?l-i)rrzet h;O,r Ol?‘?@%rphol:.ng)etl?y]]l? ha%g%glr%’oxaz%?/l nyI nmet hyl ,
benzi soxazol yitfet hyl , Ny ErfAnaiteypminggthy Wocarbonyl

N- but yl am nobenzyl , N mNdnmétyiyamnmdsmmy.I)a:ni\iaoéﬂrbonylbenzyl
propyl am nobenzyl , N- n xybenzyl ,
N- net hyl am nocar bonyl b ﬁlﬁﬁgﬁﬁegth?%)m?;;?;ﬁ@ﬁyﬂikyf

ﬁ{: & Hhets zy

N, N- di et hyl am nocar bo
al anyl am nobenzyl, 35 (NHzC(-q)ﬁ!Eanb&myL aiNHpSeNEY ) berf2ylvet hyl gl ycyl )

ami nobenzyl , 5 (L Bh ke RcadiBgY) o166 Tesbb b, ) benzy!.

2-am no- 5- benzoxazol yl r&t h&aéolylmethyl)benzyl, ( (CH3) 3C-C (=0) ) benzyL, 02-
{(N-methyl-N-ethylaminoethyl ) aminocarbonylbenzyl,
(pyrrolidinylethyl)aminocarbonylbenzyl,
(piperidinylethyl)aminocarbonylbenzyl,

25 (HaNC (=NOH) ) benzyl, (HaNC (=NOH))fluorobenzyl,
benzimidazolylmethyl, benzotriazolylmethyl,
indazolylmethyl, benzoxazolinylmethyl,
benzisoxazolylmethyl, thienylmethyl, furylmethyl,
N-butylaminobenzyl, N, N—dimethylaminobenzyl, N-

30 propylaminobenzyl, N-methylaminomethylbenzyl,
carbomethoxybenzyl,

N-methylaminocarbonylbenzyl, glycyl am:.nobenzyl
N, N~-dimethylaminocarbonylbenzyl,
- N,N-diethylaminobenzyl, alanylaminobenzyl,

35 phenylalanylaminobenzyl, (N-methylglycyl)aminobenzyl,
(H2NC (=NOH) Ybenzyl, (CH3C(=NOH))benzyl,

' 2-amino~5~benzoxazolylmethyl,
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- 103 - 3-am yI met hyl ,
3-am no- 5-i ndazol yl Bﬁ‘\ jw m no- :
3- et hyl am no-5-i nda \

5-indazol yl net hyl, 3-met hoxy-5-i ndazol yI rret h

3- met hoxycar bonyywoveisesnzol yl met hyl , 3-
3, 4- met hyl enedi oxybenzyl , pyri dyl met hyl ,

3-(2-thiazol yl am nocar bonyl ) benzyl , 3-
(4- net hyl - 2-t hi azol yl a&r-amm-‘riamﬁh)zbsmmdqlﬂnleﬂ;m{l-
Lhi adi azol -2-yI am NCas0gfd e REpo Brlafr By b-metty lamino-

1, 3,4-thiadiazol -2-yla no ar zyl,

butyl - 1, 3, 4-t hi adi azol Byl %ﬁ%‘&%&ﬁyl 155 éfmugo-s -indazolylmethyl,
(5- met hyl - 2-t hi azol yl a&rmthrh&nﬁhﬁbwﬂzﬂlmet&yM 3-ethyl-

Id&m;;%l ylzatnhlngéglr %Lﬁ??%gm%& ﬁfi,\":i-nféthgx;r-s md%zg%?%%‘fx benzy!
3-(2- benzot hi azo yF‘ﬁ%%S’&?F :"')Ebéﬁg%d'gx’(‘?rp‘y ’
benzi mi dazol yl am nocar Bechldireib~indazelyimethyl, t Bm—zrméghyd)eyx)aﬂbmgbenm(j
3-(2-pyridi nyl oxy) benzﬂ(rldylnle%:hylA SOMAE - ﬁ\#% ri&rﬁlyo 1 Mbdhz 3-

[Rfre;]r] benzyl R er r [{4=megylsdFhiazelyIamingsas ng)lgenzé{ re| n errE],

benzyl . thiadiazol-2-ylaminocarbonyl)benzyl, 3- (5-methyl-
1,3,4-thiadiazol-2-ylaminocarbonyl)benzyl, 3-(5-t-
butyl-1,3,4-thiadiazol-2-ylaminocarbonyl)benzyl, 3-
(5-methyl-2-thiazolylaminocarbonyl)benzyl, 3~(4,5-
dimethyl-2-thiazolylaminocarbonyl)benzyl, 3-(2-

15 imidazolylaminocarbonyl)benzyl, 3-(2-
pyridylaminocarbonyl)benzyl, 3-(2-
benzothiazolylaminocarbonyl)benzyl, 3-(2-
benzimidazolylaminocarbonyl)benzyl, 3-(2-
thiazolyloxy)benzyl, and 3- (2-pyridinyloxy)benzyl.
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