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wWQ 0@00$323hi s application clains the benefit of P€TES2005/041043
filing date of U S. Appl. No. 60/626,886, filed
Novenber 12, 2004 and U. S. Appl. No. 60/653,080, filed
February 16, 2005, both of which are incorporated by
reference herein in their entirety. BACKGROUND OF THE
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betulin and the use of suc tives as
pharmaceuticals. Related Art [0003] Retroviruses are

smal |, single-stranded positive-sense RNA vi ruses. A
retroviral particle conprises two_identic
[0001ki ngl eTkis ﬂamweﬂO@@bimﬁ thggg@r@@f taqAil ﬁ?@ld@&frfeés Apeh No. 60/626,886,

nerase,
I URAh L intapefatddtasfrenya hyreiineheir e1$t1reﬁy reverse
transcriptase are found in close association with the
genomc RNA in the mature viral particles. .Upon
entering a cell g AGKGRENSNTS OF IETNVENTIONdUCes a
doubl e-stranded DNA copy of the viral genone, which
is then inserted into the chromatin of a host cell.
%H& tﬂﬁ ed the viral sequence is called a
? SPPBiral integration is directly
dependent upon viral proteins. Linear viral DNA
[0002] er M NiThé pregert TiRentian eelitbetd novedisyattketicplesivatiws of betwlin and the use
the integrated proviral DNA. There is a characteristic
dapsuck denwatives aspmacegticals-ches of the host's DNA at
the site of integration. [0004] Progeny viral genones
apd Ny are transcribed fromthe inserted proviral
sequence by host cell RNA polynerase in response to
transcriptional, regulatory signals_  in the_ tern nal )
[00031 egi onBetbvituses precsmaﬂlasmgheoﬁﬁ@ngei pesiéverssagp RAnyireges. A retroviral
E}E}Ia]%ed(vlgrge% é\g(a a' 61%6:%1h03tle sgande? &osﬁ%@'s@n&r ﬁg]lAC Ho?é%ules Their

e Vira elns

Watfdine @0BtaiRAGihoHe bRk |th1ﬂg§Cﬂﬁ>S§éi]ubﬂcev bf athé yRIéAedqubelmﬂent DNA
prot eases. Typically, progeny viral particles bud
fnoolymeneéec ellio danomac @s | FeVArSRoHARSPrPtaseranAMany molecules of reverse -
ow
TR0 AL BTN APUR BSEPn iy fe marr i
n@éﬂﬂlesl | Tporc patetingfa @i, ithik eetzﬁsle trehdcriptas® pgaimlcesrra double stranded
However, neither is it always benlge%\ath re ect.to

t AENAG8PY 6f ggzn‘{lgqhgemq,épv is then dus (?rpza%qegf a host cell.
C%ﬂm@ deﬁgd Hhatad be‘é &ﬂé@qg 'cgﬁ&ﬁ§ ISovifug! IRAKLYHSIEBteBFRion is directly

9PRATRAS gﬁﬂigém}@w SOA@T NieR¥33 080 5y1SEALZALS 181 2005, both of

taxonom c droup RNA"vi ruses that are
oraiep@ﬁamtmpo\iamrad) psoteing. r bmealumed DNdcternaini (fherdARs) are the immediate
! rgggcrsl?sgfsf tloct g r1]r(1:t grated proviral DNA. There is a characteristic duplication of short
stretches of the host's DNA at the site of integration.

[0004] Progeny viral genomes and mRNAs are transcribed from the inserted proviral
sequence by host cell RNA polymerase in response to transcriptional, regulatory signals
in the terminal regions of the proviral sequence, the long terminal repeats, or LTRs. The
host cell's protein production machinery is used to produce viral proteins, many of which
are inactive until processed by virally encoded proteases. Typically, progeny viral

particles bud from the cell surface in a non-lytic manner. Retroviral infection does not



Virus (H'V), which is the etiol ogical agent
responsi bl e for acquired i mune deficiency syndrone

W@ 20008532651 hunans, are al so responsi bl e for seREr/aB2005/041043
very unusual diseases of the inmmne system of higher
animal s. [0005] Human | nmunodeficiency Virus (HV) is
a nmenber of the lentiviruses, & _subfamly of
retroviruses. H'V infects and invades cells of the
I mune system it breaks down the body's imune

system.and renders .t he l.ent susceptdhle t .
BISER ST Vi BEoBTel LA R DA He e Fel o However,
dediget is3PRRAYSHE (R ERBER TS theehosNetghri&RY QVIsildihnest classes of DNA

with a high mortality rate that approaches 100% over
sevsestan bamplidad 06 furpngenesis, reropfises aisdhe 9!1]6(6&7@(1@%110 group of

oipodm b BEE oS o S R Sl i Hodeficiency

al/g0s o) wascHIS e etfldlogiagl adeat!FespdiRible/ fdradcqbir@pinghuiesdeficiency
due to the interactions between the viral envel ope

gbypdomatAdD$) in fynaw, argrdso sepassible By savaEad veyamusual diseases of the

nmol ecul es I Sh al ., Nature 312:763-767

(lf’g%'ﬁl}e)s.y“ D@é@kﬁéﬁ?@@éﬁ-i ons not only nediate the

[0005] nf ect Hamanf emanwipfitibhey cétss (HIV)HIV,a bember eofathsolentiviruses, a
responsi bl e for the_virus-induced fusion o}; infecte . it break
afipfamily, pEtatrediryses. e LY infeisqngd dpyades ¢rlls 9f theomypine sypem; it breaks
t 190 iffndl A9beUbld RtRRAE aBYRAC Hisképtibkeld opportunistic
dg%?ﬁgﬁgh?grl%r}ugég?vg depl etion of q)(%D4 celslgpli.n OI.)pO un_
Hintedtinfe addeneopiasinenTae iMitnese defeenappeare saibe progragpive and irreversible,

i nduced i mmunosuppr.essi on and .j subsequent sequel ae,
OB Pbe BETALD BT argoatss RLGVERee e Bes) i n
[0006Rddi ti iyt 10isGh¥phicTan@&dvkSpattid Sort TR lyniphbefeq foetth ¥f the immune system

I ncl udes cells of the” nononucl ear phagocytic i neage
( Bl expudss dte el surfacephiffprentiafeon anitisen FYe dlsadnovyee YK T4, T4 and

ti ssue, macrophages, , Langerhan I . sKj .
sty TP P CRRe e P B GRERoRE bSin BRTLR! bR ghveoproten,
al;5100 NBNdrtAE EElPbE face @TRPIneleohiles (D&igleish@r Al NEyteS] 206G-767 (1984)).
macrophages in the central nervous system cauysin

s @hesedntseetionort onlyanedjate thminfension 9 FisaTNe edlls by tHV, but are also
maj or ir .of . . i i1t h .

RGN T RSB bt Wi s con
t LSonC @Bdullts biit ity foiendtioa paAtdimgenadtimiclehtedl BRicyfiQ068] death, and

Consi der abl e progress has. been nade in.the devel o nt . .

oPrograsec KplepvOCOR el iy HEN i tkigiod Hiqpitst 1 1esi e larigsult in HIV-
T ] 5P andlli | fit_ scibladl istic_infecti d
| PRE Mo B AEPRIaR el HBGHER R Sty feotions an
3heyplaas, d4T, ddl, tenofovir, abacavir, nevirapine,

00072} o 0L b L, 56 T e P Bcs cets ot e
aANRBREMEdr phabOSATAIRASY (Dalgldidh &nay i siuprdthohidd@ bBR¥d 'monocytes,
or any other antiretroviral drugs or antibodies In .
¢ distrienmaérophagies,Langethans khelts obtheagddn endtdeadigiq petigulum cells within

bi ol qgi cal | th ti .
PR RN ST —
Thih PRIceratacR@hs 8ysebnd chrfk severe neurologic damage. Macrophage/monocytes

are a major reservoir of HIV. They can interact and fuse with CD4-bearing T cells,

causing T cell depletion and thus contributing to the pathogenesis of AIDS.
[0008] Considerable progress has been made in the development of drugs for HIV-1

therapy during the past few years. Therapeutic agents for HIV include, but are not limited



(Trineris), or soluble CD4, antibodies to CD4, and

conjugates of CD4 or anti-CD4. Conbinations of these
waelecwgesrse particularly effective and can reduP€r/Us2es/e41043

of viral RNA to undetectable levels in the plasma and

sl ow t he devel opnment of viral resistance, with

resulting inprovenents in patieft health and life

span. [0009] Despite these advances, there are still

problenms with the currently avail able drug reginens.

Many of h dr u exhi bit_severe t.oxiciti.es, . have. S

ot AL HE i S0 otk Satatfsior i i fine, emiricitabine,

r%ﬁ%té& Co%hinﬁﬁiredn@&ﬁkfﬁg sedigsil esndififdvir, edlégRavir, amprenavir,

conpl iadce and thereby limt efficacy. Resi st ant

s fosampsenafir Hiprarsivirean g peanvio vemyath@r@@detmﬂmbmgwr antibodies in

: hgnlglggl\éggfbgv?tpéga;o Qt grglo? F#O?lg{ g a%tht ao{)]lo} c%ﬁ]lyco%géd Rra edltlc such as,
USE: c:BPRAE, g:lzallydeﬁ%d% ipdBtidls dEyaipaBusann Triesis- R&ﬁ&p]md T-1249

There is still a major need for the devel opnent of
adﬂmmcm)alor dsph@b CD%lanﬁbde@mtO CD4e s8d jconipggtes o P4 pr anti-CD4.

glg)pgnr\llg]léhg ﬂé&]ﬁ%eél}lgsl :flrfger a?l&%@t%g‘tn;enantdm%n\f&flﬁ{a lévlelfs of viral RNA

um for conbl na

t e adtectailE 18%Rihithe 'démﬁndtsﬂmv clid Jeveypimdnave Viraivvemstance with
manuf acturing costs. [0011] Previously, betulinic acid

am@ﬁublf@tlmif@’eﬁ@ﬁ@ ipppieent Sealtrand SRRt i - HI V pri nci pl es
[0009“11r om S&ﬁ gl:té#g}ggé a{%ée%r Hlke BetHh tp%’tﬁerﬁQ 'quthat'ﬂg c%ﬁﬁl@rrﬂvﬁﬂable drug

cid exni I nhibitory activi agai nst
r @@é;ﬂneﬂd i Mhniyl’bf I-tBe Hyugp rmhymmeaeﬂeltmuwtneh IE@E@thmlsub@ff@fsts (eg., fat

9 rg(ll%%ﬂagt%g‘l) ?Iég‘?ﬂ@gﬁ Qe}lglﬁ) fc%‘%qégél%s&@? gcg} gH egftﬁ l lfj%il?lfegifcgmpliance and
acdﬁé? ) ﬁ}n‘iitegfﬁgécjg y ok ab& i dilirs s otBh 6Ppchb @WBdextended periods of
F] nor e tent anti- HV activity "with an EC50

vairmree\(tfn cﬁh éomlmdata)n'l”thbrapyalTJE logh MS'E (o uhesekdaygsTis alseta limitation to

Prod. 57.243-..24 1 0012]
Rhir VideSBieRbFreofPBRALY PHFICE o perePEN Lou oS
[OOI(QUbSt ' tﬂfe?éjlsékﬁlfﬂa 1H4jeH B§ed for €l @repment of add1t1ona1 drugs to circumvent
i met hyl gl ut ar and 3' -di net hylpsucm nyl grou

prileba destesi efdee thszesswnam tatget differané gtagac i thietvyral i cycle, adding to -

( ao iRl tof bp@bisarit Mefpy RTRnfi: ipia litity, vet have lower

aGhshu@Rhirkt do¢gs that are potent anti-HI V agents are
also described in U S Patent No. 5,679,828 W
[001H006/ 0F3ESuPGTIetwPona9id £1d platania apidiesodRplated @eapfi-FRY principles

B 1Jr_(!)ng %zzgz'unpclgwﬁg}ugl). Betulinic acid and platanic acid exhibited inhibitory activity
against HIV-1 replication in H9 lymphocyte cells with ECsq values of 1.4 uM and 6.5
uM, respectively, and T.I. values of 9.3 and 14, respectively. Hydrogenation of betulinic
acid yielded dihydrobetulinic acid, which showed slightly more potent anti- HIV activity
with an ECso value of 0.9 and a T.I. value of 14 (Fujioka, T., et al., J. Nat. Prod. 57:243-
247 (1994)).

[0012] Esterification of betulinic acid with certain substituted acyl groups, such as 3',3'-
dimethylglutaryl and 3',3'-dimethylsuccinyl groups produced derivatives having enhanced
activity (Kashiwada, Y., et al., J. Med. Chem. 39:1016-1017 (1996)). Acylated betulinic
acid and dihydrobetulinic acid derivatives that are potent anti-HIV agents are also

described in U.S. Patent No. 5,679,828.



[0013] U. S. Patent No. 5,468,888 discloses 28-am do
derivatives of |upanes that are described as having a
we@yicepsnsecti ng effect for H V-infected cel | s.P¢D0320P5/041043

Japanese Patent Application No. JP 01 143, 832

di scl oses that betulin and 3,28- diesters thereof are
useful in the anti-cancer fieldg.HOH HH HOH
(Betulin) [0015] Esterification of the 3 carbon of
betulin with succinic acid produced a conpound

capable of inhibiting H'V-1 activity (Pokrovskii, A G
et al., Gos. Nauchnyi Tsentr Viruspl. Biotekhnol.
"Vector" 9:485-491 (2001)). [0016F=A need continues to

exi st for conpounds whi ch possess pof¢

antiretroviral activity, especially - H V
activity, with inproved bi odi strQlti roperties and
different nodes of action. Sud D ScabA urgently
needed to add to existing.ahti ) apies. There
is also a need for safeg s gCt i ve~ conpounds t hat
can be WD 2006/ 053255 P S 5/ 041043 -5 topically
applied to vagi nal g~ other:wuedsa to prevent HV
i nfections between indigkdwal s. SUMVARY OF THE
I NVENTI ON [ 0017] The present invention is related to
novel betulin derivative conpounds having Fornula I
R4 R3 21 HHR H g RGeéuifé agaphar maceutically
acceptabl e salt or prodrug thereof, wherein the
[0013ubst i tUMtRBitedt NRSS5,468,888 discloses 28-amido derivatives of lupanes that are

described as having a cytoprotecting effect for HIV-infected cells.
[0014] Japanese Patent Application No. JP 01 143,832 discloses that betulin and 3,28-

diesters thereof are useful in the anti-cancer field.

(Betulin)

[0015] Esterification of the 3 carbon of betulin with succinic acid produced a compound
capable of inhibiting HIV-1 activity (Pokrovskii, A.G. et al, Gos. Nauchnyi Tsentr
Virusol. Biotekhnol. "Vector" 9:485-491 (2001)).

[0016] A need continues to exist for compounds which possess potent antiretroviral
activity, especially anti-HIV activity, with improved biodistribution properties and
different modes of action. Such compounds are urgently needed to add to existing anti-

HIV therapies. There is also a need for safe and effective compounds that can be



defined herein. [0018] Another aspect of the present
invention is directed to pharmaceutical conpositions,
W@ 9psRshg one or nore conpounds of Fornul a |PCEHOM085/041043

pharmaceutically acceptable carrier or diluent. One

or nore additional pharmaceutically active conpounds

can also be included in these conpositions. [0019] The
conmpounds of Fornula | are useful as anti-retroviral
agents. Therefore, the present invention provides

nmet hods for,. inhibit]j aretroviral infection-in.cells
TRy e Vaiearcr BRSOy AaMeNTy BV jigiots between
etd@abiae retroviral inhibiting anount of a conpound

of Forrmula |I. Sone enbodinents are directed to a

method for treating a patient suffering froma

retroviral -rel ate i stering
to the subject agre FOVI raI |$1§H‘EW9 e??ggz\Fl ve
anDunt of a pharmaceutical conposition that |ncludes
n f For mul i ncl
[0017ﬂ r eat i ﬁ“g\e Emrg,seph%gfgl{ftggl lsc%qla}t%? t‘\’/\ﬁéYegq’ﬁg’thjﬁzd‘%V 1ve Comgounds having
ﬁgﬁﬁﬁb 9 said cells does not respond to other HV
erapi es. WD 2006/ 053255 PCT/ US2005/ 041043 -6 [ 0020]
The betulin derivatives of Formula kg can be used in a
conbi nation therapy with one or re antiviral
agents. Thus, the present inventi M~y ovides a nethod
of treating a patient suffering fronpRa
retroviral -rel ated pathol ogy, congris ng adntnlsterlng
to the patient a retroviral
anount of at |east one conpdund Of

present invention is al
treating a subject”i
admi ni stering atf
derivati ves,
nore of the
I munost i ngl g

provi des a fret hod
i nfection between

o erapeutics or an

071]= The-present invention al so

ff~ pqpventlng transm ssion of HV
nd&viduals. In particular, the

present invention prov |des a nmet hod_of _preven :

£ 108 RSB FCSRIGAIS ICGERFRIe E41F GR PRSI TBATeRf \Wltfﬁe@étl% gubstituents are as

man to a fetus, conprising adm nistering
dg?ﬁ%p%oﬁgn and/or the fetus a retroviral i nhi biting

[OOI&}f f ect iAtetizero usgecof o ribe oprasente ivompionn d:s difeckadr rtol @hdrmaceutical
duri ng Eregnanc

I nedi at el
SGB’%’@Q%} s tcgmg%/tﬁlpﬁ ong gHywfe gap%q@ld f ﬁ%rna]tla !e?ﬂ({ a pharmaceutically
'OEM ROV AR ReR. i RdnGt RARYEN PhREnddeaisMly 38HR tompounds

'V infection during sexual intercourse,
c&ama]ssfbnglc!ﬂptﬂdynﬁgsaacqnepq‘stmnsal inhibiting effective

o our, 5 SRR PIRIE) e kPR Bl Fertor,
Prpk&@ent ifv&Roddrotiféseh&PesSBr inhtiiae a Ul el ifRicton IRlls or tissue of
present invention is directed to _a nmethod for naking
caenpanings comprising administering an effective retroviral inhibiting amount of a

compound of Formula I. Some embodiments are directed to a method for treating a
patient suffering from a retroviral-related pathology, comprising administering to the
subject a retroviral inhibiting effective amount of a pharmaceutical composition that

includes a compound of Formula I. Also included is a method of treating HIV-infected

cells, wherein the HIV infecting said cells does not respond to other HIV therapies.



of Formula I. [0024] Additional enbodi ments and
advant ages of the invention will be set forth in part

WO pooblss28escri ption as follows, and in part w PECT/D82005/041043
obvi ous fromthe description, or can be |earned by
practice of the invention. The enbodi nents and
advant ages of the invention wgdl be realized and
attai ned by neans of the elenments and conbi nati ons
particularly pointed out in the appended cl ai ns.

[0025], )t is..to he nde t t .both.,th f

[0020]yener aﬂ‘ed betwjip ﬂﬂ“éaﬁg’ﬁ?] q ? ﬂﬁgll1 C%’Wbﬁ guse% &t gl 78 &?&%OH Hherapy with
d&REE RbFOMHTR a%é@cgp TRGY, tﬁé‘ﬁreﬁéﬁp irRAti e Yrovidey aandhal & treating a
not restrictive of the invention, as claimed. WO

2ROEN0 5BHB5PETIUSI006Yi0 TelaRd pathobpes ORmISESCRITstyng to the
| S9R8E a OSaRE HeHidhR R helof Y RSO SEIRAH Y Formuta 7 in

PERHhPREEH WaRohY 08 6RNGRIEl fpahts. The pregetugvdabion énflso directed to a
wherein: R is C3-C20 al kanoyl, carboxyal kan

I
coctodyiar keeaidyg a sulgpcktd;@ezgggdbwﬁp ﬂ-HVk]aﬁbjyardm1mste¥mg at least one of the

I Kk I
eny gﬂgﬁgﬁ? HXHV%}%‘%% %rlg naty a%@éﬁ%@ék with any one or more of the

hm@d\% mmmsan@myatlad &aaﬁlnmmunonmﬂmlant
al kyl am nocar baonyl al kanoy

[0021h| al ky rrampﬁ@@rarlamwpa|aﬂ<saria9wdemfr@ﬂt9§r<gf RIPYERigg|ransmission of HIV
tf&rtﬁ) yl%t\}g!ae% 1%31@ bis. Wﬁtr&ano HRGYE! HE GRERRNYNBhtANRY ides a method of

eroa m nocar onyI al yl,
hpteﬁém)g tryhsarssioc af hﬁﬁyinzﬁédklan(fgdm an HIV infected pregnant woman to a
c anoam nocar bopyl al kanoy|

Y% SAESINALA SISO gekg%% and/or the fetus a retroviral inhibiting
#&H}ef AR¥hA BF NReasPRtabdARfAYls of Formula I during pregnancy or

oam nocar bonyl al kanoyl ,
phnnpﬂmtﬁmpnmdoaa’cbuwbmqngﬁdg blrthphosphono sul f o,

hosph no ulfo
[0022g| kyl S%jlquftgﬂ;;/ ?I%ﬁ f(rgg%%)}?\’/engpn Eﬂr?( %163 rx gnp t}borglo%f Rgar\]fgnt ng t@lsmwsmn of
| $1TV0 ¥ tionC YSIuKE Mytbrcotist eé@ﬁpﬁém{g appiiey @alrejtbvlral inhibiting

- CH2SR14, CH2SOR14, CH2S02R14, W) 2006/ 053255
PeffEcISzeasums 9 Ha®picaBcomposition including one or more compounds of Formula 1

to vaginal or other mucosa prior to sexual intercourse.

[0023] Furthermore, the present invention is directed to a method for making compounds
of Formula I.
[0024] Additional embodiments and advantages of the invention will be set forth in part

in the description as follows, and in part will be obvious from the description, or can be
learned by practice of the invention. The embodiments and advantages of the invention
will be realized and attained by means of the elements and combinations particularly
pointed out in the appended claims.

[0025] Tt is to be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory only and are not restrictive of the

invention, as claimed.



R~-0 \ OON R R Ry OO (i) (ii) (iii) (iv) Rao
R18 R19 RRO N, ORaz RI5\ /N RL7 \TT/ R71 --fKd N \
w0 200653265 |1 \ RRGor Il ORla 0 (v) (vi) (RCT/VS2005/041043

(viii) R3 is hydrogen, hydroxyl, isopropenyl,
i sopropyl, 1'-hydroxyisopropyl, 1'-hal oisopropyl,
1'-thioisopropyl, 1'-trifluoromethylisopropyl,
2' - hydr oxyi sopropyl, 2'-hal oi sopropyl,
2'-thoisopropyl 2'-trifluoronethylisopropyl,
1' - hydr oxyet hyl, 1
1' - (al koxyal koxy) et hpﬁgafgfﬁéb @%%&Wé@%
1' - (aryl carbonyl oxy)ethyl, acetyl,
1' - (hydroxyl)-1"- (hydroxyalkyl)ethyl

[0026 2' - ox@he qatersalhtynivantlmazsahl;ebted ta bompom@hngg peopylp I
2' - hal oi sopropenyl - hydr oxyi sopr openyl ,
2'-an1n0|sopropenyl 2'- t hi oi sopr dpenyl ,
3' - hal oi sopropenyl, 3'-hydroxyi s&prgpenyl
3'-an1noisopropeny|, 3' - thioisopropen
1' - al koxyet hyl, 1'-hydroxyi m noettyl
1' - al koxyi m noet hyl , 3
- SR33 or -NR33R34;

aryl al kyl, heteroar
arylan1nocarbonyl'

to forma heterocycle

optional ly i nclgflie~g oNpre additiona
sul fur or ox§6%n at g ‘Smis zero to three; R4 is
hydrogen; or R3 and R4 Ban be taken together to form

oxo, al kylim no, al koxyi mj no or
ora pharmaceutlcally acceptable salt or prodrug thereof, wherein:

ni trogen,

Ry is Cs5-Cyo alkanoyl, carboxyalkanoyl, carboxyalkenoyl,
alkoxycarbonylalkanoyl, alkenyloxycarbonylalkanoyl, cyanoalkanoyl, hydroxyalkanoyl,
aminocarbonylalkanoyl, hydroxyaminocarbonylalkanoyl,
monoalkylaminocarbonylalkanoyl, dialkylaminocarbonylalkanoyl, heteroarylalkanoyl,
heterocyclylalkénoyl, heterocyclylcarbonylalkanoyl, heteroarylaminocarbonylalkanoyl,
heterocyclylaminocarbonylalkanoyl, cyanoaminocarbonylalkanoyl,
alkylsulfonylaminocarbonylalkanoyl, arylsulfonylaminocarbonylalkanoyl,
sulfoaminocarbonylalkanoyl, phosphonoaminocarbonylalkanoyl, phosphono, sulfo,
phosphonoalkanoyl, sulfoalkanoyl, alkylsulfonylalkanoyl, or alkylphosphonoalkanoyl;

R, is formyl, carboxyalkenyl, heterocyclyl, heteroaryl, -CH2SR1s, CH,SOR14,
CH2SO2R14,



benzyl oxyi m no; WD 2006/ 053255 PCT/ US2005/ 041043 -9
R5 is C2-C20 al kyl, al kenyl, al kynyl,

W@ 2006053263C2- C20) al kyl , am no, am noal kyl , PCT/US2005/041043
di al kyl am no, nonoal kyl am noal kyl, di al kyl am noal kyl ,
al koxyal kyl , cyanoal kyl, al kyl thi oal kyl, cycl oal kyl,
cycl oal kyl al kyl, aryl, arylal kyl_ heterocyclyl,
het eroaryl, heterocyclylal kyl, heteroaryl al kyl,
sul fo, phosphono, sulfoal kyl, phosphonoal kyl ,
al kyl sul fonyl, alkylphosphono alkanoylan1noalkyl
am noc rbony al , Ikyo noc rbon Vélkyl
di al kyka %ag%onyl Qkyfj ter Eye*yrsﬂrbo \Wﬁrk\mg
cycloalkylcar nyl al kyl ,
heteroarylalk an1nocarbony|a|ky|
aryl al kyl ani Rocar bony! al #] (iii) (iv)

heterocyclylalkylan1nocarbgpxlalkyl Rao

car boxyal kyl gffienogar bonyl al\gl", R |
arylsué onyINgni n r I I/ E\\M/ %\\//N Rur
al kyl sudl fpnyl afi nocar bonyll ykq ~ \jr/
aryIphoZ;EiLoaninocarbon al kyl Re or o

al kyl phosphgnoani nocar bonyl g kyl , or . -
hydroxy|n1n@?an1no)alkyl éﬁJIS hydr ogén, phosph¥ilo,

sul fo, ) Eﬁ)al yphog JKYisopropyl, 1-hydroxyisopropyl,
aIkyIsleonnya ﬁ ‘%%%mmono g@g@?gﬂ I k Ip P

c Yehadaikd&@mnyyl, ﬂéﬁlmlsjmy@}y,l 1atnﬁuoron@t}éﬂ1§gprypyl 2"-hydroxyisopropyl,

LRI, LA s RSMERLBY v, 1
t gatlf( SRYAROPY I a@};kbxﬁilﬂ@{y)étﬁ{lHP) w(aﬁyallaﬁ@)émylar e- (arylcarbonyloxy)ethyl
dependentl ,

—

drogen am noal ky

rramjmll kyl ani ho(élb’ﬂryl&}’l) 1d(1mdmya¥1f1}’]ﬁ%¥b}’lkyl Ca(%@%QE?WVdrooxazolyl
1%@?}5}1 lk?)&(t?o %ﬁﬁy ?]{bl—hydroxylsopropenyl 2'-aminoisopropenyl, 2'-

A1 Ao
akiksewxysd Q@ﬂybaﬁhlﬁﬁabﬂ@pényl,arﬁ -hmbkylxg}arbkqﬂyl 3'-aminoisopropenyl, 3'-
al kyl car onylan1noalkyl het er oc; CH% , -
héhlgjfsgp@@pwl al 1a{oxye ¥1I>1 W"é’[‘rﬂ y1, 1'-alkoxyiminoethyl, or
aryl carbonyl am noal kyl, cyggoalgyl, al kylsul fonyl,
aryl sul fonyl, or heteroary sul onyI
het er ocycl yl sul fonyl, or R7\and R8 can together wth
the nitrogen atomto which t reyrattached forma
het er ocycl yl or heteroar§l erein the

het erocyclyl or heteroargl can\ ofgtionally include one
or nore additional nitrogen, sulfur or oxygen atons;

RO i's hygagen;s SRR rR;sul fo, al kyl, al kenyl,
trlalkylsf wcyc?oalky?} §carboxyalkyl

aIkoxyd&nhdm@huxy@khymoxanlnoalkyI

g;ggg; 3|§, hg[g Oaﬁ% alu& kl)ﬂe ml og&b&?él’enal k&%ﬁ?&#ﬂ‘aﬂ) 1, arylalkyl,

HeYerbg fam@rb@ﬂs@myl omyaﬁﬂﬂdcﬁbonﬂgabsr ocycl yl,
arylalkyl heteroarylalk I het er ocycl yl al k
e

d| al ko><13talall@§1 R34 FrobealierRoEcthieewith alaepwr&g?ﬁ F%/X’h]fart%geéﬁe attached to
di 8?“;2% hﬁ?‘%r?%ia %%Qr%?:}{ar %Icl)1 )%tfg{ggag oA {%an oy oxy kﬁe or more additional

al hiesya, kylkur or by gemtyahdyl , cyanoal kyl ,
al koxyal koxyal kyl aIkoxycarbonylaninoalkoxyalkyl,
m is zéro to three;
R4 is hydrogen; or
R; and R, can be taken together to form oxo, alkylimino, alkoxyimino or

benzyloxyimino;



WD 2006/ 053255 PCT/ US2005/ 041043 -10
al koxycar bonyl al kyl , hydr oxycar bonyl al kyl ,
w@bdoeny2ss bonyl am noal kyl , am noal koxyal kyl , PCT/US2005/041043
al kyl car bonyl am noal kyl , heterocyclyl,
heterocycl yl al kyl, aryl, heteroaryl al kyl, aryl al kyl,
aryl car bonyl am noal kyl , heteraqeycl yl heterocyclyl al kyl ,
het er ocycl yl aryl al kyl, aryl am noal kyl ,
am nocycl oal kyl , alkylsulfonyl arylsulfonyl

2|ylé|yloz k{}?%yéfz gﬂ%’j,lﬂ k%ﬁi?}@ %gsegg)é %@X )Z(?é (ﬁ%l %k ' antho, aminoalkyl,

OX M A& inEhO M moRSal1emabdikil,| GaRylaaeddlieyl, Walkldxydlieyl, cyanoalkyl,
nitrogen atomto ich they are attached forma

halkgittwoslisyly | csgk@ﬂqo'l whieloelks akbrb wetbereadglkyly| hetgieeyelyl, heteroaryl,

t Il |

HrtedRSnd o detd falRioR: A EShAORTT sylbkia hosphonoalicyl
Mﬁf/@ﬂl%hylal ky'alkyﬂiﬂéeﬁmﬁno al k;am@nbyn@muaiammyl aminocarbonylalkyl,
al koxy, al koxycar bony al koxyam noal k

cylkysalirgdatdonylakat.er o ci}%lkyha@iﬁOﬁghpkx,lplkyl, cy c hgtgragyslylcarbonylalkyl,
cyano sul fo, phosphono,
%cloﬁk&ﬁé%}’%@ﬁ?ﬁm kyl sul fonyl . al kyl & Smﬁgélﬁ%l—y}ammocarbonylalkyl

ahiymiydbisitocabeiydaliel; yI , heteroaryl alhdtgibcyclylalkylammocarbonylalkyl
di al kyI am noal kyl , heterocyclyl al kyl

oz ?’@@&Wmﬁﬁatﬂl’fmcyll?ékﬂr trogen atom to am?‘ﬁ ﬁW%p@onylalkyl
aalkgﬁnﬁgﬂt E&{ﬁzﬁlﬁfyd yl group or RyBaéShe@alinocarbonylalkyl,
erein t

erocyclyl or heteroaryl can

0 p)]ﬂcylphabp}yono agihockebanydalioyl, nﬁry@rmdnmp(ﬂamhomlt}'ﬂ sogen,

I f t
ARG NG X T —
M sBlFo i1 K ¥k BBoHHOHS, ﬁﬂk‘i’all%rll §yc%lﬁkér@l Shéteroa]c‘ﬂyll 8ryl, heteroaryl

hydrogen al kyl, al kenyl, aIkyI, car boxyal kyl
camboxo;eéksﬂeaikoxyca@mm hr@@wﬂlwl,kﬂ}H;CON&Rs, trialkylsilyl, ethoxyethyl

al | ox onyl al .k al kyl, hydroxyal kyl ,

éﬁgi g%ﬁﬁyg %? 5%5?6@%@@glkyl R15 and R16 are
' ndepe m entlIRg Ay didegertiendy lhyliro gél, lﬁﬂéw canipoalklyl, mono alkylamlno alkyl,
al koxyam noal kyl, cycl o(oxo)al kyl, cycloalkylcarb

héiadiedayepgikski noal I@WbOXY%l%lla oal kyRIKogyalkyhl ky! | fkyikoxyaliyl,

YRRt G BEENERS UL SRlH e SRRl Kbt

haﬂ@[daﬂ)&ﬂmhﬁhdﬁjd{yl or HRidoarty,R16 heterocytyidkyler varylh  arylalkyl,

the nitrogen atomto whjc re att d_.for

héfsé%bw%}nm@% kip, cycwﬁlgyg ﬂJ?¥ hafomal ,e?rg@@ygfewl ok Meferoarylsulfonyl,
9&%1:;%&[&?1 usier OR%1 RY cé'{Ptr etﬁ&d&fﬁﬁ ﬁ{éaﬂnrﬂgérf aﬁ&ﬁ% which they are

en at ons, R16 can toget her

vmatthc}teli eform arlm@mcyatyd) or ﬁlete!mr}d igmﬂfpe yvlareen thaet heierhexglyl or heteroaryl

form an ab ¥ azo; RL7 is %g{ %ﬁ ¢

p&PhaPRAILy Fnelugeiens T morg aggjtion %88?& 5}%’1 Or O TR toms;

am noalggylig Hyﬁfb%éﬁ kyhagpnagal ko, glk@fl kﬁik@ﬁyln Ot@ﬂaH(‘yﬂsﬂyl cycloalkyl,

al koxyal'kyl , “al Koxycar bonyl, cyanoal kyl

alckﬂbpkyaikydal ky Ialkoayqaybchyilq)qynl)kb/]m | qummoa]kyl monoalkylaminoalkyl,

2 ol AR R ¥ eyafids! Qnbitlyt, PRoGHBROMRAZ 3 foaticyl, allcylsutfonyl,

alkylphosphono,  aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl,

heterocyclylalkyl, or dialkoxyalkyl;

Rio and R;; are independently hydrogen, alkyl, amino, aminoalkyl,
monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkanoyloxyalkyl, alkoxyalkyl,
hydroxyalkyl, cyanoalkyl, alkoxyalkoxyalkyl, alkoxycarbonylaminoalkoxyalkyl,



-11 cycl oal kyl al kyl, aryl, arylal kyl, heterocyclyl,
heteroaryl, heterocyclylal kyl, heteroaryl al kyl,
w@bdoansdebamn noal kyl , am nocar bonyl al kyl , PCT/US2005/041043
al kyl am nocar bonyl al kyl , di al kyl am nocar bonyl al kyl ,
het erocycl yl car bonyl al kyl , cycl oal kyl car bonyl al kyl ,
het eroaryl al kyl am nocar bonyl al gyl ,
aryl al kyl am nocar bonyl al kyl ,
het er ocycl yl al kyl am nocar bonyl al kyl ,
;g@g&%%gg%}a ,2822: gg& logllyk Io:nylalkyl, alkoxycarbonylaminoalkyl,

al ki oatitbk | AN ROE AHBAYMInH K], Olieterocyclyl, heterocyclylalkyl, —aryl,
hyrgrgxyi no(‘am %l)eal ky?]?ﬁ RlSmgnd R19 a};ey

i Itepenyitdkyl) v anyldikylen aryiehopylasrinealkyl, | hatepeichihgierocyclylalkyl,

dr ogen .or thyl . and is from on 0 Si.%.
AR ydiaB. Rty Bl SR, S sotfon
asklisuBd B afhkyl, BBNANREYRIloalleN, betpdledkyll ogalkypinterrupted by
or any substitutent which includes any of these ,
gomupsIoTesoxyEen aionist 9r BubadiRiycar togetied withphe pitioggy atom to which

gﬁ]& ?agggaﬁtﬂ%{l !:fglr'mvnﬁale ﬁeﬁo%&@y@{o@%%&%ﬁe&%g@% "ﬁetechlaylt B optionally
Cichee\sak kameyd additionbkeixygar, bfiylor oangenRBorns

I sopropenyl, isopropyl, 2'-hydroxyisopropy], .
2" hal Bix Soy lare @?gepenc%eﬁﬂbﬁ%iﬂgsﬁy P&an%ﬂwh glgylamino, alkynyl,

f a i f I i ' t h lylaminoalkyl,
R Al o Bt Do o
cayiedlkyle bysoaleh oryanay bestfpal lpposphemoR9 selémiicl, bphosphonoalkyl,
hydr ogen; when i s carboxyal kanqyl., and R3 i B}

i alsprisaPenxh | iaglg%plaw}%c’mq,sob%{(}fﬁﬁﬂsobuggﬁ)&pﬁr’yﬁ or heteroarylalkyl,
di Y] ig, b Ry Garl foldtherf Witk tHemitr t
(ﬂ@%ggrﬁégélﬁg%&%cyc@%ﬁgﬁ%ﬁgéann(l)QtTI : be aFker, RO 1 Ogen.aom
c anmhichttbeyahiie\attadred dfarrh avdyetdraspiclyl emenpRan2 hefgroryl group, wherein the

cannot he carboxyal kyl ; .when. | s_car boxyal .

Rgetie@cy V}T‘Bﬁ léet?rp ?czgﬁa}bt@aﬁ% inc uoci’:e)a Q gecgyrﬁ?ﬁéﬁ%lgﬁfa&%l nitrogen, sulfur
C 3P BRYgdACtbME TR 3G D an@ R ; Whedglhet With the nitrogen atom to which they are
3,3 =dinmethyl succinyl, R is formula (iv), and RO is

hytlaahge fiornt anesikytazo granpatndidds ane gysdfeoxyet hyl |

1'-(oxeyethyl or 1'- 0 yl 8 ai
enbodi %‘ht ¥ hﬁ@mﬁ%n’c%iﬁéé’ox%@e@ggowlhggg b%%{}{}g’f%g{ dy|°farb0xyalkeny1’
C alkRR} b dETMIMIL, alk élykexsy edobtalylatianalkly], hydroxyalkyl, carboxybenzyl,

al kenyl oxycar bonyl al kanoyl , cyanoal kanoyl ,
hyeniesepgior#abyl ~  ami nocar bonyl al kanoyl |

nmonoal kyl anj nocar bo al Tkl 1k bonyl,
li{ 5 nr%l?ar %%%y%k ‘ﬁﬂlﬁ)@,ﬁhﬁnﬂy hgrd)r/?gaelnka alkyl, alkoxycarbony

di al kyl'd | al' kano etero noyl '
hetiexeaninbaliiin oc aydie@ybllkhnoydysloalkylcarbonyl,  heterocyclylaminoalkyl,

cyanoam nocar bonyl al kanoyl ,

aICDG/lP%lEV]f: orf)YPr&’ﬁﬁ%’&c af 5BRy | élfllﬁ%ndg}}qsphono, sulfoalkyl, phosphonoalkyl,
ar | ARHAREBARR)YAIRDKANGY,! hefeRickag Ry abkaRQYbad Rys can
pﬁﬂ(;kl pﬁlg)ifﬁgg%/k@:{? orﬁsul f oal k)&lawl n SD 2802/ 01%‘3255 e
PEIgetIS2 0081 e 1fKegen di@m to which they are attached form a heterocyclyl group,

wherein the heterocyclyl can optionally include one or more additional nitrogen, sulfur or

oxygen atoms, or R;s and Ry¢ can together with the nitrogen atom to which they are
attached form an alkylazo;

Ri7 is hydrogen, alkyl, perhaloalkyl, alkoxy, alkenyl, carboxyalkyl, amino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, alkoxyalkyl, alkoxycarbonyl,
cyanoalkyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl,  cycloalkyl,



certain other enbodinents, Rl is C3-C20 al kanoyl,
car boxyal kanoyl , carboxyal kenoyl ,
w@bdoeny2ss bonyl al kanoyl , al kenyl oxycar bonyl al ke€myk2005/041043
cyanoal kanoyl , hydroxyal kanoyl ,
am nocar bonyl al kanoyl , al kyl am nocar bonyl al kanoyl ,
al kyl sul fonyl am nocar bonyl al kangyl ,
aryl sul f onyl am nocar bonyl al kanoyl , or
tetrazol yl al kanoyl. [0029] In other enbodinents, Rl

can .b boxyal kanoyl erein the. carboxyal kanoyl, is
sﬁX@Pﬁ§ﬁ?ﬁ<§ >ut 3951 ’ %yl-a}%@hyﬁjﬁpeﬁ?%pw , etéég‘aryﬁ Xete}ocyclylalkyl,
3 heﬁﬁiaﬂ?ﬂblﬁﬂ? Cla¥heylBmindatk§, MeinkinbedtBSiyMikylor alkylagiinocarbonylalkyl,
di met hyl gl utaryl . ‘Additional suitable carboxyalkanoyl

i dirligden@ocboryilatisylny| mikteregyclylcarbonylalkyl, cycloalkylcarbonylalkyl,
2. . 3" -di r OXYySuGgci .
Zh,éffrcfaﬁﬂ%y??lé% Cﬁ%@?ﬁ%ﬁgbcci nyl, 3'-met hylasrﬁ%lclzc 4 %%ql?ocggbonylau{yl’
2'heRrocydliyHEtyathisueabsllalicin certai n pr e@bsgdlkylaminocarbonylalkyl,
enbodi nents, Rl is a _carboxyal kanoyl selected. frq

t heylglboplaaiespdoniigliol, 0 O Et alylsidpeylamigep 9n>11£]ﬁ» o)

o,l CO Et 0 OO H®RC H®RC HXZC OO0
H%%%%ﬁﬁﬁ@ﬁ%%ﬁInsmmemMMnmn& Rl is

al keny [Rox yeBR boay hiadebamdayily hydregei, mdéthy or ethyl, preferably hydrogen or
al kenyl or}%,ar bonyl al kanoyl is G _C4 al kene ester of

3meshylganeded 15108y, 205 IAEPd 3 3 - Tdinethyl gl utaryl. In

sonme e [ _8ubii.ab -C4 al kene ester is an

al |yl gg §}H§?E§%J%E?§§%?’gﬁt aryl, 3'-methylglutaryl,

3' - et twHesaic cinpydlkyl3'ard; cyhiloadltyly hetecadyalyl, @r hgerogryl group, or amny

g:sglgs&g%lg&%a{ éllﬂyg%%gt%ylgfél:}ﬁg? %gcrnuz)sggtc))ggci)n%r}}ts%bstiﬁl]ted. S
(00274 koxy aasbesytahianay bf EauldCirddiefikdd sabalk itheht provisos that:

of succinyl, glutaryl, 3'- nethylglutaryl, .
3' - net whesuBcilpyls-Cy atranayi,nearhxyalieasiony or glkoxycarbonyl, and R; is

3., 3" -di net hyl gl MO 2006/ it

s airah 2hyloief o &/t rppy pr 21-higisopropyl, and Ry
esé frmute @, MRk (ii) i Mytmudd (1Y, Ghpsnl R eedn@ot o CsQgcalintlor carboxy(Co-
glutaryl, 3 - nethylglutaryl, 3" -nmethylsuccinyl,
3'Cop)alkyl, oe R g gt bp hydrogen -carboxyplicsh Ry Ry Pq;ppat?lgﬂ hydrogen;

[ 00321 v@#&'nt bl ¢ b}%ggj]ﬁ(h%o Ep%ﬁg'ﬁg' KA pldpRRAY lisopropyl, isobutyl,

Preferably, the a
isobutenyl, or 2'-hydroxyisopropyl, and R, is formula (ii), formula (iv) or formula (v),

or

then Rg cannot be alkyl, R cannot be alkyl or carboxyalkyl, and Rjo and Ry cannot be
carboxyalkyl;

when R, is carboxyalkenoyl, R, is formula (ii), and R is isopropenyl, then Rg
cannot be hydrogen; and

when R; is 3',3'-dimethylsuccinyl, R is formula (iv), and Ry is hydrogen, then R;
cannot be 1-hydroxyethyl, 1'-(oxo)ethyl or 1'-(alkoxy)ethyl.

[0028] In certain embodiments, R; is C3-Cy alkanoyl, carboxyalkanoyl, carboxyalkenoyl,
alkoxycarbonylalkanoyl, alkenyloxycarbonylalkanoyl, cyanoalkanoyl, hydroxyalkanoyl,
aminocarbonylalkanoyl, monoalkylaminocarbonylalkanoyl,
dialkylaminocarbonylalkanoyl, heteroarylalkanoyl, —heteroarylaminocarbonylalkanoyl,
cyanoaminocarbonylalkanoyl, alkylsulfonylaminocarbonylalkanoyl,

arylsulfonylaminocarbonylalkanoyl, tetrazolylalkanoyl, phosphonoalkyl, or sulfoalkyl. In



but yl car bonyl or isopropyl carbonyl. Suitable Rl

substituents include carboxyal kenoyl. Preferably, the
w@E 2006053283 kenoyl i s al k-2-enyl oyl . Suitabl e RIPCT/US2005/041043

substituents include cyanoal kanoyl. Preferably the

cyanoal kanoyl is 4'-cyanopropanoyl or

4' - cyanobut anoyl .  Suitabl e Rljsubstituents include

hydr oxyal kanoyl . Preferably, he hydr oxyal kanoyl is

3',3 -dinethyl -4 hydroxybutanoyl Suitable R1

Fehty ta%?xfy“ersrnbh@%ﬁ%?ﬁi e ot R S HRS¥aikanoyl, carboxyalkenoyl
alR %rllalﬁanoﬂ' QREM&M%bﬁWaH@ﬁOﬁ cdfoRkan®g] hydroxyalkanoyl,

substituents’inclu
a:luhmbsa]bcfnymlksmwhocar bonyl al kanoyl Pr ef erbpylaminp¢sebonylalkanoyl,

Zélﬁﬁllé@#ﬁy%ﬁ%lg%} SNGEL bog 1I al ka%ﬁ%lghlhﬁlgfbaénmocarbonylalkanoyl or

Sttt AN1gkRloygubsSt i t uent s |nclude
aryl sul fonyl"am nocar bonyl al kanoyl . Preferably,

t he
[0029Far yI s ulnfasisy|eabiodineentsh dh phmbk gﬁfbg}pyaﬂlganoyl wherein the carboxyalkanoyl is

i

Pagicaydihiaryl! heddatonak edibil Ka’bow'alkamoymcﬁﬁie 2' 2' dlmethylmalonyl
tetrazol yl al kanoyl. Suitable Rl ?ubst i tuents r11cl ud ot o
pag%ﬁﬂwﬁ@gymmy r é&%@[ gptramleﬂlé/ iﬁlho g}egw uic%my or 2'2'-

gé goghgﬁ%g@ﬁﬂpp nga fc@féug | p‘?’éfbltrﬁg E@Bﬁ infdhRs tR1 i eanéai’bd@ﬁikuﬂ@yl selected

Prefera oalky is Cl-Co6

s Gbfnodk kioup cOusistaly of: Rl substituents include
het er ocycl yl car bonyl al kanoyl . Pr ef erabl y, the o

het er ocycl yl gjar bonyl al kanoy| s 5'-

nmor phol jgo- 34 3' - di met hylgl ut . SUIQQEMQFEQH\\
subad,ct uents i mgl udedo,dtydr yam ocan-lb yl a ano
[ 00331 In sonme other enbodi nents; Rl can be C3- C20
al kanoyl ar boxyal kanoyl , canboxyalkenoyl

al koxyca nyl gl kanoyl , alkenyl xycarbonylalkan yI
cy'db L % a oyt ngo,HOzC\/O
am nocar bonyl al kahoyl , hydroxyam riocar bonyl al anoyE,’
nmonoal kyl am no arbonylalkanoyl,O
onyl al kanoyl , h@at eroaryl al kanoyyj,
nQyho,chet edocycyl car bonyl aldkanoy ,
Yhocarbonyl an , g " HO,C %
het er ocycl yl am nocar bonyl a oyl ,
cyanoanm) ar honyl al kanoyl@ o
noy| ,

3 - ; arat')’g ) _
sul f oa nocarbon&ialkaﬂ}é{?ﬁ/12 %
phosphonoani nocar bonyl al kanoyl, tetrazol yl al kanoyl , _
[00309hos phdmo somel fembodtmethoRaal ik arbsenylosyeatbrayiedasgyl, wherein the

ST THEEP S e T

eniadin)R HR&PII R& dotnd &ﬁlﬁ'&dﬁmerﬁ%%@*iﬁﬁle@lml alkene ester is an allyl ester of

het erocCycl yI', heteroar SR14, CH2SOR14, or .
CHRGGRYR] gluta{r@lo Eﬁﬁndthyls%mloﬁhmet@m@nﬁle&f 3-dipethy}syccinyl or 3'3"-
hy r b al kenyl , aryl al kyl , carboxyalkyl
&}/’ , al koxycar bonyl al kyl ,
[00315}I kenyllgxy Qﬁﬁ@oné’ﬂl%diﬁﬂents, R; is alkoxycarbonylalkanoyl. Suitable

alkoxycarbonylalkanoyl can include C;-C; alkyl esters of succinyl, glutaryl, 3'-
methylglutaryl, 3'-methylsuccinyl, 3',3'-dimethylsuccinyl or 3' 3'-dimethylglutaryl.



cyanoal kyl, hydroxyal kyl, carboxybenzyl,

am nocar bonyl al kyl . [0036] In sone enbodi nents, R2 is
whedoens2yx| yl . Sui tabl e heterocyclyl groups i neCTIUS2005/041043

but are not Iimted to, oxazolyl, norpholinyl,

pi peridinyl, piperazinyl, pyranyl, azetidinyl,

di hydropyrrolyl, dihydrofuranylg_1, 3-oxazinyl,

i soxazi nyl, and oxathiazinyl, 1,2-dithiolyl,

1,3-dithiolyl, 1,2-oxathiolyl, 1,3-oxathiolyl,

1, 3-di axol anyl - dj t hi ol .11, 3-di oxanyl . .

PRGN R ien o ATH, it SERPIRNR PE sy ghuaryl, 3

b &eﬂm%@tagh,l V-rseiRsitidil a3 T3yl dubciffve 3%@@5@@?11&@1.

R2 is heteroaryl. Suitable heteroaryl groups include, _
[0032but  aPeitabde Rii sibssihents, inchideaglbpndyl. plraferpbly) the alkanoyl is fer:-

i mdazol vl 1saoxazolyl, furan b 820
DT SREReRYE of BRERES\pont') Sme R SEGdktents LB Valloxyalkenoyt.
| PRIBBITO N catborghlazlyy |is alRXaddyl@zol Buitaly 'R dazbstiydents include
pyri m di nyl, pyrazin%], and triazi&él, any of which

cayerselkargyli Sreferaplsiip symaalkanoy] s dzsyanapigpangyl oF 4-cyanobutanoyl.

SAIPRHESE MBS s B REBYET ShgBt e ddRionuanoyt i
estpdimehyis4'-lRarixsb@and320 al kyl Suithtdenyl R; al kyubstifuents  include
car boxy( C2- C20) al_kyl am _no, _am noal

kyl , . o o
drBingsRRAYskaiilo” al1efirathyndhe kw}m&?épwﬁlgm%awyﬁ -amino-3',3'-
aldhﬁéggflh%gll’y}(yf)ﬁ?noql—&ﬂfnos@cm.t hi@alkyl . gycl @@)skdtlents  include

cyc , aryl, arylalKyl, heterocyclyl,
hetkyisoHoyylamivetabouylaksdoyl.kyl , het er oar yl al Rydferably, the

Al CITEETN R S 4. T e ——
hel,R506 V€ ¥hEARRARY IRlud¥ | arylsGieh Rt aBs B eI kY | Preferably, the
het er oar yl al kyl am nocar bonyl al kyl

arylailieyylaminnsedobplalkpaeity | is 4'¥ph’enylsulfony1amino-3 ',3'-dimethylsuccinyl.

2?}1@%@%3&? lgé‘)%ﬁ%%%@}:@lgg 3(%‘[1%%&5/:1&1%25%'3& Preferably, the tetrazolylalkanoyl is

arylGUefradyylalithnoe ardaanik & kstbstituents include phosphonoalkyl. Preferably,
al kyl sul f onyl ani nocar bonyl al kgl

v OF . .

hyler eheyphenadlikshis Koy ed nbpsphoppalk eSuighblsdi fhitguentsinciude sulfoalkyl.

alkyd r - | Kyl one [ . .

" el LSRG Bt oritliTog SABR I RSinfs include
PGHets5200kADGDOMEanoyl15 Prefgrably?- the, hitetoepelZicyibonylalkanoyl is 5'-
g %ﬁ%‘%@éﬁ%ﬁ'ﬁig}eﬁyﬁg%{ﬁom ment %’uite%ﬁel S %- c glbstiments include
2' = Ao 20 20 o yl ethyl or 3'-carboxy-3',3" -
dihﬁlegl?)%%}%%ﬁggaﬁ)&yg{%k%gkhal so be heterocyclyl,

[0033jet er ody cloytiealoklydr, erhleidimanty,c Roak&mrbey C3-Cag alkanoyl, carboxyalkanoyl,
LB oy AR, SOV RAE conontanor,
mayaRebiRMoy1,0F  f Uraidcarbohehriaabyle het &f destbenylalkanoyl,
THARRY hetér ocyclyl ( Cl- CB) al kyllgi,’ ahor aRe AR Rnylalkanoy

henaelsylemiecathonykdkapedyi dudijarawprareenylqlonwy), heteroarylalkanoyl,
i%ﬁ%&%&%&%@ﬁggﬁ] I%1(%‘),%0'c§fcy(‘I\’gzﬁflg:c%lez?ﬂ«tl(ﬁ/olyl, %Je&?@%&l’am%c%%nylalkanoyl,

heterocyclylaminocarbonylalkanoyl, cyanoaminocarbonylalkanoyl,

alkylsulfonylaminocarbonylalkanoyl, arylsulfonylaminocarbonylalkanoyl,
sulfoaminocarbonylalkanoyl, phosphonoaminocarbonylalkanoyl, tetrazolylalkanoyl,
phosphono, sulfo, phosphonoalkanoyl, sulfoalkanoyl, alkylsulfonylalkanoyl, or
alkylphosphonoalkanoyl.



am noal kyl, nonoal kyl am noal kyl, di al kyl am noal kyl

al koxyal kyl , cyano, cyanoal kyl, al kyl thi oal kyl
weywbosd2ky| , cycl oal kyl al kyl, aryl, aryl al kyl ,PCT/US2005/041043

heterocyclyl, heteroaryl, heterocyclylalkyl,

het eroaryl al kyl, sul fo, phosphono, sulfoal kyl,

phosphonoal kyl, al kyl sul fonyl j4al kyl phosphono,

al kanoyl am noal kyl , am nocar bonyl al kyl ,

alkylaninocarbonylalkyl di al kyl am nocar bonyl al kyl ,

[0034ﬂ:: :: gg‘g r%clf E% lagla% %)f?%%a;?a% g)?’}!aﬁ(%rﬁ?l? %¥46%0§¥1|}/1, heteroaryl, -
aCHZS‘RbYCHE'S@R 26 DO RRK

het eér ocycl yl al kyl an1nocar%onylalkyl
[00351; ar boxial soyiearrithec ambodiyieatscy R4 18 hydrogen, alkyl, alkenyl, arylalkyl,

&%fs»gylg kfyj%; ?g?ﬁ ﬁ)gg Q{J 9 n%; lala%fl%ﬂycarb onylalkyl, alkenyloxycarbonylalkyl,
{a{ BRSP Hg&i@@%lﬂflcé‘dim@% bidyk Yminocarbonylalkyl.

yl phosphonoamni nocar bonyl| al kyl ,

or .
[0036hydr oxi.n mm@ cabpdigcatsk e 18 p@;g@f}lclﬂ ﬁlg@ﬁk&@tg@%ﬂrﬁgups include,

O b8 B TR G ERTBL . s

h)ﬂﬂfy@ﬂ)@ o@hQﬁW&iﬁ@ranyulltboxaﬁnn}ﬂ,albme@l and bxatﬂfnazmyl d,2- d1th101y1

a:l%;)qhﬁqg:llygﬂsq g)lcalft SU| f oah@i}é ,gyg?)gag §a1| §<¥11th101any1 1,3-dioxanyl,
?b((ﬁg!;ﬁﬁ%}qd’ a a}’ Eddlthﬁhflb cﬁ“lvéﬂleh HBURIPABNAILY substituted.

oxya oxyca yl al kyl, cyanoal kyl ;

[OO37<]3H2CO\IIBY R&ne temibatlydntsi Rylis heﬁtmylet&ylab](e@@roary} groups include, but
R DUnBHe 167 e P BTy TBAEENE FSRA Bpsg. oxazoly
orthlﬁﬂ‘xylmﬂi@folﬁu'thﬁ le P AoBAL 'tﬂgzcﬂilo lﬂ?{akd’l?l\/\lrhsbﬁhldzb@l oxadiazolyl,

€. g sui t abl e protecting oup as descri bed
| rmxﬁimazdylt |Wed@nﬂp$yﬁmldmglam}’é itrsazingflg agy of which can be
§ z& b%} e and P.G M Wits, John Wl ey and
ongly su i ncorporated herein by reference.

[OO3§]/b rep @@é@hﬁ ed céﬂdﬁ&kldﬁ usfilISin itcprastmt Myeiitageane those wherein R; is
cycl oal kyl ,” heterocyclyl, heteroaryl, carboxyal kyl,
alkoxycarbonylalk I, orgpyano kyI nore WO
2006/ 053255 PCT/ %16 preferably

cycl oal kyl, heterocyclyl, teroaryl, carboxyal kyl,
al koxycar bonyl al kyl , or cyanoal kyl. In certain
embodi nents, R6 is cyclgal Kyl or heterocycloal kyl. In

ot her enbodi nents, R6 i's cycl opropyl, cyclopentyl,
cycl ohexyl, pyridinylnmethyl or octacyclen- 2-yl,

[0()3§jr ef er %Hlsoré\c %ﬁfb‘oginﬁ%lés”?é hyt,en, Qﬁyﬂﬁﬂéﬁﬁnal R%IY}“ ca!rlexy(Cz Cao)alkyl,

t her enb car boxyal k
aIdmng/,(mmmmwmﬁhﬂdylmn@&nomaﬂgodmmloklyyl d[adjgd.@]lmpp]lkyl alkoxyalkyl,

2|oqg'$poea1 g%ﬁ]tjgmalk ’pﬁ&ﬁgﬂ qiyﬂﬂ ﬁ(h gaﬁ'l% Ioggﬁlf oa?{r/l%l?cyl heterocyclyl,

@J}?fs ﬂﬁ%@&bycﬁﬂ;ﬂkﬁ ah@ﬂﬂoarﬁ@lk?f Q@Mbjﬂbmuﬁfa}&&yl a.mmocarbonylalkyl
heter

car boxyal kyl , al koxycarbonylal %ﬁ
cyadhﬁahmbarb@mwlk}d A gdlielkylaspineesvbeniaiieylus ef terpﬁyqlﬂéarbonylamyl

prc%r%isoa]t,ky ca}[bony a yl are conpounds wher ei ﬁletggarylalkylammocarbonylalkyl,
arylalkylaminocarbonylalkyl, heterocyclylalkylaminocarbonylalkyl,
carboxyalkylaminocarbonylalkyl, arylsulfonylaminocarbonylalkyl,
alkylsulfonylaminocarbonylalkyl, or hydroxyimino(amino)alkyl. In some embodiments,

Rs is alkyl, preferably Ci-Cs alkyl. In some embodiments, Rs is alkenyl, preferably



is R R8 (iii) [0045] In sone other enbodi nents, R7
and R8 are independently al koxyal kyl am ne or
whyasosess | n sone enbodi nents, R7 and R8 are PCT/US2005/041043
i ndependently al kyl. Preferably, R7 is nethoxyethyl
and R8 is hydrogen, or R7 is nethoxyethyl and R8 is
methyl. I'n some other enbodingats, R7 and R8 are
al kyl sul fonyl, arylsul fonyl, or heteroaryl sul fonyl,
het er ocycl yl sul fonyl . Alternatively, R7 and R8

togeth r\Mtr1t e nitro which th

aPtoREMEd c P ieEba Oﬁeng}%‘B‘Eg 319 8} olgi® mbo@?’rﬂer{t% Rs 15 CCao
g%x%{)ﬁ%n&h y! f&&ﬁb19an ?'Qﬁ%d%@ai bydinfeedylsteyloneoor BoERboxy-3',3'
a

ti"onal rogen sul fur or %%en groyg
Pldﬁﬁ@h)dpioeyl hBt epnake Ibylhegar@qyplsyl,. ¢raepelyl yl Heterqeygloalkanoyl, or

ted .t X
g%{:q% lﬂgyl ae(%?rﬁlﬂ n%?tgrr%ycf %lolﬂc Lyndes ge?rfeag(g ZE?H&%}(I imidazolyl,
ti%% betar OQM&JpMJ)hl@'l Oupr | Sura@pL i OnaPﬂe?erQﬂé)Sthetdtb@moalkyls include
[ 0046] I'h sonme otRer embodi ments, R7 or

i rhd‘@mmdy}(ﬂh;@s)a}lqﬂ,o@l@ﬁem él]lq@qterocmlﬁ 88| aﬁyrewously defined.

[00401})Egily lam noahoé ent S 8x|§)a/1 zﬁ@%orhq@lkéﬁ!kenﬁa@ 0% Y Bkl yalkyl, amino,

aly Il@'l bﬁi@)}dbﬂﬁylﬁﬁa&idamyy adilhﬂdylamlnoalkyl alkoxyalkyl, cyano, cyanoalkyl,
al koxgcar bonyl am noal ky] oal kox

alatkenlt @éﬂ%bnwﬁiﬁﬁdhﬂalWloauW&“@ﬁocaﬁfll yﬁahyy heterocyclyl, beteroaryl,
h%%%%oaﬁ%lg l«lf lkﬂéteroa&ra!lkyl aglﬂfoal gﬂﬁbsphono sulfoalkyl ghosphonoalkyl

am noal or cycloal kyl, or R7 and
Catﬂkyllsmg’ehﬁer Wi atlhylp]htmphasnd,r ogealkanaytamiooatkylch t hamyinggagbonylalkyl,

R

hec&@lﬁ&lﬁyﬁh%bnﬂolﬂﬂr?t eroaryl can opti an{ekéfoérs}laﬂl@@@m@ﬂ@rbonylalkyl

nore” additional” nitrogen, sulfur or oxygen ato

[ GovFlkylamgnavarbonflafiyhpounds usef ul i heterpsye) WE@@%@nﬂmCﬂbmﬂﬂﬂkyl
i nventi are conpo wherein R2 is
d@ﬁ@ %ﬁﬂ%ﬁ%#@agg §E%¥¥ltuents include3§§%&h$%H inocarbonylalicyl,

rh‘ﬂ@y@sﬁ%ﬁ lafihdc@rboablkikhl, al kenyl,  tri alylphospHoybaminocarbonylalkyl,
car boxy ali , al koxycar bonyl oxyal kyl_, am noal kyI nono

alallsiyilldmsnmomnoca@mﬂ%%@ib’bﬁfh wmm%{ma

yanoal o] h . .
[004le kyl p H%éf)q}ilgn g’cglgx §lp1%§ %ﬂﬂ 1n‘°th'é fn%@%]rg ?ﬂgfgt?(%{ﬂé?fr’e %]Hclsg Wllem R, is

di al koxyal kyl , pref rably hydrogen ,phosphono

sul fo, al koxycarbo kyl cyanoal kyl ,

phosphonoal kyl , sul T oa kyI Re

(i)

[0042] Suitable Rg substitueﬁts include hydrogen, phosphono, sulfo. Suitable Rg
substituents also include alkyl, sulfoalkyl, phosphonoalkyl, alkylsulfonyl,
alkylphosphono, cycloalkyl, cycloalkenyl, aryl, heterocyclyl, heteroaryl, carboxyalkyl,
alkoxycarbonylalkyl, cyanoalkyl; CH,CONRyRs, trialkylsilyl, ethoxyethyl (OEE), or
tetrahydropyranyl ether (OTHP). In some embodiments, Rs can be one of the protecting
groups listed above, or any other suitable protecting group known in the art, e.g., a
suitable protecting group as described in Protective Groups in Organic Synthesis, 3 ed.
(eds. T.W. Greene and P.G.M. Wuts, John Wiley and Sons, Inc. (1999)), incorporated
herein by reference. More preferred substituents include hydrogen, cycloalkyl,
heterocyclyl, heteroaryl, carboxyalkyl, alkoxycarbonylalkyl, or cyanoalkyl; more



al kyl sul fonyl, aryl, heteroaryl, heterocyclyl, or
di al koxyal kyl, nore preferably hydrogen,
w@bdoony2ss bonyl oxyal kyl , cyanoal kyl , al koxyal kp¢T/US2005/041043
di al koxyal kyl . In sonme enbodi nents, RI is
al koxycar bonyl oxyal kyl . Sui tabl e
al koxycar bonyl oxyal kyl incl ude 4.
tert-but oxycarbonyl oxynet hyl and
t ent - but oxycar bonyl oxynet hyl (nmethyl ). In sone

3{5" c?rlﬁ ygg:icﬁ%aii?ﬂ;ﬁ?t%ifp%lyglglL?}gtgrggrlgr,zclza‘rb(g){y%{k%ﬁ,aatl)ﬁ(Xxycarbonylalkyl, or
dic?ﬁi’o&bﬂyﬁm TRO&LAW embidisRAR, RELRAWRRALS] oR%dkdocycloalkyl. In other
er

he ocyclyl, preferably tetrahydrofuranyl or
t embadhiyintsp R an gyclopnemyd, qycl;nfp@ntgbmyclohexyl, pyridinylmethyl or octacyclen-

tetrah of uran- 3- Q tetr an-4- I .
CSoURPHERBY! ARl S SAGRRLI T e LRSS, . s
ek iR or RR9s dlko:dicadbayiidykyd Rs keyarikyhl e [ 0049]
In sonme other enbodinents, RO is hydrogen, phosphono

[0043yl f o, Ll doie, emibRyimsnisy |Rs it yhyHengeiy Phosphemsyx§piokalkyl, sulfoalkyl,

al koxyca y , ' I

SRR PRI PTRSBAN, eI hsgprlst at betcrour,
phespkeaied| Kybxycatbohylalklylor coddoglksil f onyl

al kyl phosphong, aryl, het e{,oa yl, heterocycl

I, .

[0044); yi al Ky BrouR&f &PHRRUPCS MESHIL In the Presett {ayepit R%C?H{?Punds wherein R,

dhglkoxyalkyl. WD 2006/ 053255 PCT/ US2005/ 041043 -18

[d 501 A group of conpounds useful in the present

i nvention can be erein Rg/Rs R1I0 R11 O (v) R10

and Rii can both b ydr QQQ. In some enbodi nents, R10

and R11 can be indeperident | Rgal kyl, am no,

am noal kyl, nonoal kyl am noal kyl, di al kyl am noal kyl

car boxyal kyl , al kanoy! dif)al kyl , al koxyal kyl,

hydr oxyal kyl , cyanoal kyl, al koxyal koxyal kyl ,

al koxycar bonyl am noal koxyal kyl , alkoxycarbonylalmgl, _
[0045]y dr ox yialseoeyethkrytmbatitentycBy lohyRsaare madaprydently alkoxyalkylamine or

am noal koxyal kyl , 1 kox rb | am.n .

ol WOSREER HagP ikt MG iy HECUIEBERAT Yy afty Proferebly. Ry i
heh&noepalyy had v & Hottoged! ol Ry idhdsybthyl and Rs is methyl. In some other
am nocycl oal kyl, al'kylcarbonyl am noal kyl ,

hetmwhodoyaity| Rshenér Bey efey| alkigulfonat,y arylsulfonyl, or heteroarylsulfonyl,

gﬁ{?figﬁa}'%éhﬁlé}l]g]} y‘iaééé}ll%%VEd))lfa :R72€{r%1: R a@?&(ﬂ%ﬁy aﬁﬂ%gﬂéiﬁé %&Tn’ atom to which

arthys dtef ichadrica® @by b, heddroc Il galkywherkin thentesterocyclyl group can
enbodi nents, Rio and R11 can be_.independently al kyl

i PRy pt J'@gfugy ong 9k Mye ﬁ@(}igowwétéqgegt $fur or oxygen groups. Preferable

A . . i ) . .
PSS S R T M gt i
al gipetiaiaylp ang | thivnogtotinyl al lnybome embodiments, the heterocyclyl group is

al koxycar bonyl am noal kyl , al kyl car bonyl am noal kyl ,
alqpélﬁyéulk%iﬁ &t , or dial kyl ami noal kyl . Preferably,

[0046f © andyRIJm@r &n@l kboBnents, R; or Rg are independently hydrogen, alkyl,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxyalkyl,
alkoxyalkoxyalkyl,  alkoxycarbonylaminoalkoxyalkyl, alkoxycarbonylaminoalkyl,
aminoalkoxyalkyl, alkylcarbonylaminoalkyl, heterocyclyl, heterocyclylalkyl, aryl,
arylalkyl, arylcarbonylaminoalkyl, or cycloalkyl, or R; and Rg can together with the

nitrogen atom to which they are attached form a heterocyclyl or heteroaryl group, wherein



am noal kyl . I n other enbodi nents, one of Rio and R11

i s hydrogen, and one of RRo and RI| is heterocyclyl,
wa@eook/0saey| al kyl , aryl carbonyl am noal kyl , or PCT/US2005/041043
het er ocycl oal kyl . In other enbodinents, one of R10

and R11 is hydrogen, and one of Rio and R11 is

al koxycar bonyl am no, al koxycar_hgnyl al kyl, cyanoal kyl ,
al kyl sul fonyl. In sonme enbodinents, Rio and R11 are
taken together to forma heterocyclyl group, wherein

t eter |, group can ona i ncl ude on
PO TPEPO0 RS DUPRl BRIy AP Bt itinal nitrogen,
PegRaror o8 é;@taedsrﬁg:ycl yl groups include, but are not
limted to, norpholinyl peridinyl, pyrrolidinyl,
[0047] hi orrolApgT@llP 9§ Fompayardp mg@hg i thy preseni invsFEOR Atsowimpentds, wherein R,
R.o is phenylsulfonyl and R11 is hydrogen. In sone
effbodi ment's, both RLO and R11 are al koxyal kyl ,
preferably both R1@ and R 1 are nethoxyethyl. [00511
In some enbodinentg, one-@f_R10 and R11 i s hydrogen
and one of Ri o and EIﬂI?; a?kyls wherei n the al kyl
group is selected froninethyl, 2-hydroxyethyl,
2- hydr oxy-2 WD 2006/05%2§ PCT/ US2005/ 041043 - 19
nethylpropyl propyl, ethy? i'sopropyl,
[0048ﬁ R) [s%nét)lQ' ﬂ@%/ gﬁ%ﬁ%%oi'ﬁ(‘]lude( @drgge[nz ﬁlosphono sulfo, alkyl, alkenyl,
di hydroxypropyl], (9S)- hydr oxy-4- et hyl pent yl
( R)al@yl@tbzlhy@tbgmlk{y-l aﬁphydaﬂmm@dx)qﬂkylo raminoalkyl, monoalkylamlnoalkyl

5#}/&5’%%5%’% RSP oy pﬁﬁs’éh%??a%?ﬁfa "SNPt flgisultony,

kyGAbipHono VBB, Ehdlerbhs,aRdt8R8YdIyll ot Hidkétyalkyl, preferably hydrogen,
antno 2 met hyl propyl). I'n sone enﬁo di nrents, one of

atbosrhong, s suljeir g]é:@ﬁycagy@ymalk@} syagoalkul, m_llospbonoalkyl sulfoalkyl
a lag(&i%ﬁlo}@‘lt %ryw %{e%fgylh Bgtreggx é&?g %lx ?ea{ll?]ogc&glﬂylh n’?‘orﬁgreferably hydrogen,

eafkodidEusloxgalkyDf c@mmazﬂqd Rilkoxyaliyy,dr &g eanalkangzhuqne In some
of R o and R| is al koxycarbonyl am noal kyl, where
t ﬁ@bgﬂwﬁ Ropis ﬁyqogwqq‘g@pﬂ%yaa? iu @uu?ﬂ%le a]koxycarbonyloxyalkyl include

oS AAAS D) A B AR et mptyl),  In some

oemBhQinsentk, IR];ZIls Idﬁa]kylahktphkm rmaﬂei’aialy, dlmwmeammbh}kyl more preferably
dl al X l am e y i n@gr oug} | S?rgt '\élgg%g,s %]ﬂsamhgt%reotc?c}iyl preferably

o RIFRACHE | QREML U 1%& ferably tetrahydrofuran-3-yl
38) 39NN-d|nethyIantnoc;? open e 86%%? Fh ggngln) ey ot
emmttydmpmn doyle df sRinte an@oamentss prm phesphommcroméfo. In some

?Eé ggyyﬁakgg%@ﬂgﬁfﬁ%ﬁ@%getegﬁsygLYtonstyl,

heterocyclylhete cycl yl al kyl, heterocyclyl aryl al kyl,
aryl am noal kyl , go gakﬁyk, or heterocycl oal kyl .
In some enbodi nments, one f R10 and R11 i s hydrogen,
and one of RRo and [Ri cycl oal kyl, wherein the

cycl oal kyl group is c pr yl. In some enbodi nents,
one of Rio and R11 is hydrogen, ‘and one of R10 and R11
is heterocyclyl, wherein the heterocyclyl group is

[00495€! ect el sb@Mther embodiments, Ry is hydrogen, phosphono, sulfo, alkyl, alkylsilyl,
(tert- butgxgcarbonyl)pyrrol|d|nyl]
X

( Rycléal{(yh; eqarquﬁutll cadkooregtbppyloxiliodi aylifoalkyl, monoalkylaminoalkyl,

(%alkylgﬂxmoa nchanoﬁi{yls Py ﬂo%llalllocrlllogﬁéyl, (Sgult%afkyl, alkylsulfonyl,
alkylphosphono, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl,
heterocyclylalkyl, or dialkoxyalkyl.



met hyl pyrrolidinyl), (R-3-(l-nmethylpyrrolidinyl),
(S)-3-(1-acetylpyrrolidinyl), (R-3-(1-

wW@e@bpsys rol i di nyl ), PCT/US2005/041043
(S)-3-(1-nethylsul fonyl pyrrolidinyl), (R-3-(1-
met hyl sul f onyl pyrrolidinyl),
4-(1-(tert-butoxycarbonyl)pi pegdinyl), 4-piperidinyl,
4-(1- nethyl piperidinyl), or
4-11-(1- hydroxyethyl)p|perldlnyl)] [0053] In sone

enmbodi pne of one , -
0050 R o A acerpouad fooR] i Meihit S DS Jon B VpgRR R, is
4-fluorophenyl, 2-{1,3,4-t /DRﬂﬁlazolyl)nEthyl or 2, 3-
dichlorobenzyl, 4- N\, , 6- tetrafluorobenzyl In
sonme enbodi nents, Rlaﬁand R11 i s hydrogen, and
one of Rio and R11 is|larylal kyl, wherein the aryl al kyl
group is selected fran1§;fluorobenzyl,
3-fluorobenzyl, 2-fluoro 3nzy| 4- chl or obenzyl, 3-

chl or oge
3- et hy enz;l}luzca%mr?eq{l %gﬁ@é%z%?fl %mtﬁ%@‘g‘gﬁg Rio and Ry; can be

Srmie dsiﬂ)emﬂ)ﬁ nalyyl, Amimet ham;tkna]kgfyl monoalkylaminoalkyl, d1a1kylam1noa1kyl,

N—d| t hyl noben 006/ 053
p@aﬁ) 04 12dkeaoylozya %éyll, £ u%B 1b eﬁl}yﬂroxyalkyl cyanoalkyl,

?ﬁlﬁéég/% 3, dncdk Ghahis9ohengddicoxyalkyl alkoxycarbonylalkyl,
Zj%ﬁ% rggenzyl 2- %%%léﬁny %fya - Y Yo

31‘1}0@410KYH1W¢M‘«I§¢YhyI 4- pya'lk@(}ﬁyﬂbn’e}.’lhmnoaﬂi}’benzyl Fminoalkoxyalkyl,
tr | uor.one Ibenzyl ter |.benz

BHOERO NG acot SN BOBBREIIYR) |1 BHEGY L gfroeyelytalis

(ﬁ%te%c?ﬂ?fﬂlﬂd@ﬁ( |, ar/RRhridodiy @l omlhooghmmyet hﬁllgylcarbonylammoalkyl
ydr oxy henyl et hyl , or 2-phenylethyl. [005

4
| hetsmwcler}rﬁménrw bﬂlkﬁdn arybf hmearalﬂ&yﬂ%l@fyla%ksﬂyw@g@ﬁn I]ammoalkyl
1
AL SR, U D SREAAES, St Rincnton, o

gef(«’zwélkw ﬁﬁfs@’w Ile%ntsealhydlms B ﬁrdmltl hgﬂ; bs lmdapﬂidﬁht)y‘rﬁkﬂylhterrupted by
nor phol 1 nyl ) pr opy - imdazaq
201\g} FETPEF| FEIEEh GEGTRY )Wrﬁwe % R‘mrﬁﬁﬁoﬁénn%nng%/ Mifleperlently alkyl,

caierdSh < "ono APIRBKRER TS Y ARBNL ) ong cvcloall

o hlkisk GcatlnshyRibiindedt edyatiwt | y]ﬂcaxydaﬂiohy]lammdaﬁ(ﬁ; ralkylrarbonylaminoalkyl,

23@%&%%&%@@1; :osa L%lﬁh{yia%%}?lgﬁk > Slgre?erabﬁ 1{10 and R;; are alkyl or
4okt lﬁyllﬁ’ '091%f %b@d’ikﬂeﬁ%n &M of RN andOTE 1@%% ﬁﬁdS one of Ryp and

one of I's hydrogen, and one of
h@tlersdmyﬁerCné,t%ylo agy&dlk(ylahﬂygda;boam]@mmqalk}ﬂ,eor heterocycloalkyl In other

h | h
CEERORERNY 0TS g o (1 ik g PSR Bt oo and R i
0@&&%%&@@%&' i alk§x§r’t§éﬂjdh9ﬁ1![kyl apgnomeyDf ARdPswdfdyl. In some

R11 is arylan1noalkyl wher &i n_t he aryl am noal kyl is

Zetn(vthdmﬁinéﬁ; Rlagargi By jare delfemrf logelhese oy 12) hateraeychil Igyqup, wherein the
ct?yg g‘b mcaarﬁt 8 tloR]a?l allrﬂgluﬁé ]0'11% Sorhﬁﬁglteog&pﬁona?rﬁﬂrﬂéﬁ sulfur or

noc

a@?‘x&‘%@y £6108) Riséferteﬁ h(eﬂfﬁbcy@B)l gBJupa incheieyeltependtiinited 18, morphohnyl
an1nocyc|openty| I'r ) - 4- am nocycl ohexyl,
( [pg:)eruﬂg)y yrighifingk g,]@pmq) 1ny][, @’G}%Bl}’ellaﬁmé’bn@ some embodlments Ry is

o”’ﬁ%%&g{}bﬁm@ i%sl?fis BRI, REL shidie M R9EPnts 2B ORS and Ry; are

alkoxyalkyl, preferably both Rjo and Ry are methoxyethyl.

[0051] In some embodiments, one of Ry and Ry; is hydrogen, and one of Ry and Ry; is
alkyl, wherein the alkyl group is selected from methyl, 2-hydroxyethyl, 2-hydroxy-2-



di al kyl am nocycl oal kyl , wherein the
di al kyl am nocycl oal kyl is (1r, 4r)-4-N, N
waleoweB2am nocycl ohexyl or (Is, PCT/US2005/041043

4s) - 4- NN- di et hyl am nocycl ohexyl . In sone enbodi nents,

R10 and R11 are taken together to formone of 4-(tert-

but oxycar bonyl ) pi perazi nyl, moggholinyl, piperidinyl,

pi per azi nyl , 4-(4-nnrpho|inylcarbonyl)piperazinyl,

4- nethylpiperazinyl 4- et hyl pi perazi nyl ,

4-iso0 ro yIp| Z|n 1 §)-2-12.3

Ay BramopgIRYD hyRY piscaey) (RIZrgufaropd) | (612123

4aig§ WDI' | sox qgglbé{h)}&afd%ylambmgrp@myﬂ)g (R)-2-[1-hydroxy-4-
pyr di nyl met hyl') pi perazi nyl, 4-acetyl pi perazi nyl,

V\iﬁeﬂ@ﬁlﬁh@ﬂﬁZ@S(S?@WM%M@y IZI]_SOI’IIC embodiments, one of Rjo and

2Rg1|n%ﬁ-ﬁlr o(g%‘lp,fa Mc%: as p%e{ﬁ)dﬁl%ﬁ § gn%in%ﬁ(yl, wherein the aminoalkyl is 2-(1-
aﬁmﬁﬁie@%ﬂﬁr@gﬁ?ﬁr R7 kdié embodiments, one of Rjo and Ry is hydrogen, and one
4- (2- met hoXyet an1nocarbony|)p|peraz

I
40f Rahgatt By st Hipoyyellodr wh prﬁyq the alkoxyalkyl )éroup is 2-methoxyethyl or 2-

h%éro&/eﬁﬂ(pﬁ%ﬁg{]y%%%orng S%/rﬁ% %1é:rr1tg,zone ?f Rio and Ry; is hydrogen, and one of

4Rﬁ@ﬁﬁ@Rﬁafsm&&b’&ﬁb@%ﬂﬁﬁinbylﬂ(yl 4sherein the alkoxycarbonylamlnoalkyl group

am nosul f onyl i perazin
E‘rlﬁ"r@t(?f%‘ go@}/@@) %Bg %yl Inos)é?n%I reJr% 051 ¥1ts one of Rjo and Ry is

411%(2%%&9 Xa)fﬁt @ O%QDRH g6 Qlﬁl]@ﬂmmoalkyl wherein the dialkylaminoalkyl

droxy enzoy pi perazi ny
odp( Is 224% Nédaﬂethylahyhoa‘lmmyz -NgV-gemethylaginopropyl, (1R, 3R)-3-N,N-

1 dmeté}gllgnnlggqu % 8 o suI égh¥$ﬁ"ﬁ}é¥iﬂh$ &h azc;cr}%opent}ﬂ_ [

[OOSZi [4- (§g§ lﬁ%ﬁilﬁgﬁﬁ?eﬂs) bRé BPR{%Zdnﬁ)RM is l@c@ogen and one of Ry and Ry is
-5-met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept anyl

ARyeloaligh hyhe*ezoﬁ'cml,azamlcy@hd@lkylz prmgbwamm%@m arylsulfonyl,

E%ate%)cgc]gf ieg%lygﬁriarlg{l h%t ﬁ}@g}tﬁ %ril inoalkyl, aminocycloalkyl, or
4%)3teﬁfc§/¥;l%bﬂ<yp Ufn QoM fepdestirinnte, &e@f@a@m@m ish3d3gdd, e one of Rio

4@)1@1 5R(1t as tcyslwlkwyc avhseniy | the 2cwlenligd agrawpc ip[cycloprppyl.  In some
SR cnse 508 o o o R (S SYSRER, 979 g f B i R is heerocyels

pWHe@ém ehaydterocycRil Sroup- io yelecrxd fryinr (8)-1 e{l(mmbutc(@yarbonyl)pyrrohdmyl]
(R e RSB ] Q) Py e ) 3 TPpliginyL. (8)-3-(1-
%&%lp%&l?&ﬂﬁ), FRHSM L ATV RYT&RYH g1 acetylpyrrohdmyl), R)-3-(1-
acetylpyrrolidinyl), (S)-3-(1-methylsulfonylpyrrolidinyl), (R)-3-(1-
methylsulfonylpyrrolidinyl), 4-(1-(tert-butoxycarbonyl)piperdinyl), 4-piperidinyl, 4-(1-
methylpiperidinyl), or 4-[1-(1-hydroxyethyl)piperidinyl)].

[0053] Tn some embodiments, one of Ryo and Ry is hydrogen, and one of Ry and Ry is
aryl, wherein the aryl group is 4-fluorophenyl, 2-(1,3,4-thiadiazolyl)methyl, or 2,3-
dichlorobenzyl, 4-azido-2,3,5,6-tetrafluorobenzyl. In some embodiments, one of Rig and
R;; is hydrogen, and one of Rjp and Ry is arylalkyl, wherein the arylalkyl group is
selected from 4-fluorobenzyl, 3-fluorobenzyl, 2-fluorobenzyl, 4-chlorobenzyl, 3-
chlorobenzyl, 2-chlorobenzyl, 4-methylbenzyl, 3-methylbenzyl, 2-methylbenzyl, 4-
methyoxybenzyl, 3-methoxybenzyl, 2-methoxybenzyl, 4-N, N-dimethylaminobenzyl, 4-



(R - 3-amnopyrrolidinyl, (S)- 3-am nopyrrolidinyl,
(R - 2-(hydroxynethyl)pyrrolidinyl, (S)-
wQ2(oeps2exynmet hyl ) pyrrolidinyl, (S)- PCT/US2005/041043
2- (hydroxynet hyl ) pyrrolidinyl, (S)-
2- (hydroxynet hyl ) pyrrolidinyl, (S)-
2- (hydroxynet hyl') pyrrolidinyl, ,6R) -
3- N- et hyl am nopyrrolidinyl, (S)-
3 I\I-msthyl am nopyrrolidinyl, (R)-

di ne%xy%gw ,nog X%‘%g)lilt%%lg | '3 X\Qlcﬁg oro Q&%?Sﬁ 4-dichlorobenzyl, 2-

3pk|hlﬂ‘ ndiniEkyay | amﬁ}?ﬁiﬂiﬁ}fﬂﬂeﬂi yoyl, ﬁ%)yndmylmethyl 2-benzyl, 3-
N- di et hyl ani nopyrrol i di nyl ,
Snmﬂwrdmethly] Eagyln dbggrﬁ«lmtylbﬁwl 4(qn)1nobenzy1 4-acetamidobenzyl, (R)-1-

SPRESIAYan RORPhSPIARRY )« Rbhydrony-1-phenyiethyl,  (8)-2-hydroxy-1-

3 phényIBhil h@ﬂz Py RRYIO! | dl nyl (S)-
3-(4-norp oI|nI)pyrroI|d| (R
[00543- ( 1- pym sein¢ emhgdispEss ong af %w and 1%15}& hydrogen, and one of Rjp and Ry; is

hgflé fog]!kgld %e}ﬁ gé ﬂlet@%cgclé%}egi' ”&Bhﬁ? erd dii¥lted from 4- (1-

Xop per roxypi p
4ﬁ|bétlﬁ§flﬂnlarﬁ]20ﬂbﬂ}ihﬁﬁyll @I-ﬁylhiethyhsoxazolyl)methyl 3- (4-morphohny1)propy1 3-(1-
4- (4-rmor phol i nyl ) pi peri di nyl , acet am do i nyl,
4_11@@@9,191 )g]{g)p}']@}éa p@gwpﬁgpﬁﬁ}rwﬁrneﬂ{yﬂq) 2- morgfloqmy metﬂgrll or 2-(4- tert-

( a)ﬁ&%%@%b&g?opr hbﬂﬁﬁ)ﬁh%{hils) In %oﬁ‘l@eérﬁ%cﬁﬁﬁﬂt@r th’i Q)')f Y], and Ryp is

panecar am do) pyrrolidinyl
3 mdmhmmnd pan efRydrnddty Hetprogya vlarydalkyil Whex(el%) the heterocyclylarylalkyl

.8% gxg%/pgicg‘t am4§%r€%f1§l gb%yl og' S4¥2§4-methylpiperazinyl)benzyl In

s(>1‘ﬁ%t %b%hfeﬁ’t@amngobpml%ohﬂ(ﬂ'ﬂ]}"ls h&(@)gen and one of Rjp and Ry;
3- (et hyl sul f onam do) pyrrolidin

2 h@m®gh&6m¢ngalbyh afheyain th@iieterocyclylheterocyclylalkyl group is 3-[6-

% %B%ﬁcﬁﬁ'}' lﬁ@tyh ;f?(l)ssi}irefeg%bogn%er}ts Ongf Rio and Ry; is hydrogen,

2 aﬁ&"\!m@l mkgy&ﬂmnm%?mhﬁmamy@l wHéril the 4ridminoalkyl is 2-[(4-azido-
2- (acet am donet hyl) gby:rol i din

22@33§,éttgtmf@@miqenm}§l 1pelethyl- nﬁll son%q:\%mbodlments Rio and Ry is hydrogen,

B.EIHE‘OEHH f%%) oc{]ngm % 111 {;J ; M(Iry; 3{/]!1&%&1[&3‘[ e am?ré};ycloalkyl is (IR, 3R)-3-

2 -afdih Oéydioptdtyl, &8, B8y iiminbr‘)ydidmht}dil (rly,l 4r) 4-aminocyclohexyl, or (1s, 4s)-

4-aminocyclohexyl.

_a

[0055] In some embodiments, one of Rjg and Ry; is hydrogen, and one of Rj and Ry; is
dialkylaminocycloalkyl, wherein the dialkylaminocycloalkyl is (lr, 4r)-4-N,N-
dimethylaminocyclohexyl or (1s, 4s)-4-N,N-dimethylaminocyclohexyl.

In some embodiments, Ryo and Ry; are taken together to form one of 4-(tert-

butoxycarbonyl)piperazinyl, morpholinyl, piperidinyl, piperazinyl,

4-(4-morpholinylcarbonyl)piperazinyl, 4-methylpiperazinyl,
4-ethylpiperazinyl, 4-isopropylpiperazinyl,
4-(cyclopropylmethyl)piperazinyl, 4-benzylpiperazinyl,
4-[3-(5-methylisoxazolyl)methyl]piperazinyl,
4-(4-pyridinylmethyl)piperazinyl, 4-acetylpiperazinyl,



(S)- 2-(N, N-diethylam nomet hyl )pyrrolidinyl, (R)-
2- (4-nor phol i nyl met hyl ) pyrrolidinyl, (S)-
wQ2qodossphol i nyl met hyl ) pyrrolidi nyl, PCT/US2005/041043
2, 6-di net hyl nor phol i nyl, 1, 4- oxazepanyl ,
t hi onor phol i nyl, thi onorpholinyl 1-oxide, or
t hi onor pholinyl 1,1-dioxide. [§956] In sonme other
enbodi ments, Rio and Rl1 are independently hydrogen,
hydr oxy, cyano, al kyl, am no, am noal kyl,

nggoalk |.am noal kyl . .di al kyl am noal kyl , carboxyl, WO
20 EPBEBYRR! BPg4 Y43 -23 carboxyal kyl ,

ahl(ﬁ{éawlsgmﬂq%lh?r%%gﬁgLsewlkwoy@iﬂepazﬁ@h,k oxyal kyl ,

al Koxycar boriyl'an oxyal kyl
alKdnyetbotyothylasnihenszhdaylpiparaizinghl koxyal kyl ,

S R HARb RSB b IR RS Dbtperazinyt,
anXBQﬁhgﬁﬂﬁh@ﬂﬁﬂ@@m%%ﬂmwﬂmﬂJSU|fOﬂMknﬁ@ﬁmﬁMﬁMﬂﬁb&ihHYL

or alkyl interrupted by one or nore oxygen atons, or
Rlesniapshlinviperazisyle teepprigetarinyhe nitrogen atomto

i ke agl h : Lyl group,
&ﬂéﬁ%?ﬁﬂgﬁ%ﬁﬂﬁ?%r éygl “%§%&§@E?§%§*$§X§%%1ude one
on-(DMyeroagisinzo@hsiberarinypgen, sul fur or oxygen atons.
[0057](1 A group of conmpounds useful in the present
i Auérid 2onoxadezeyDesthsd syl wherein R2 is R18 R19

: . enbodi nents, one
5%%§f§é%ﬁgﬁ%ﬁ§g§$§hkygrogg#mgﬁéﬁggg of Rla andSR13 S
akiyH a2 3pbtetrahkdnydphtlatl Kyipydazingl, koxy, al koxyal kyl ,
al carh |, cl oal. kyl, cycl oal kyl oxo,
héﬁg%“aﬁtaﬂl %@?@%&WW% , d?/al kyl a)r/n' noal kyl , or
CYRANAB) S heth 125 AR 1oL gy 0gen. 10 sore

enbodi ment's,” one or bc and R13 can be cyano,
s (1R, ¢iR)-SpmoibphdAcdiazabidyolel k3.1 heptavslbhonoal kyl , or

al kyl foonyl ., . Al ively. R12 and R13 can
t8@t‘%i’?’5#¥%blcl¥8foﬁé'?ﬁ3}begﬁng]l’omto which they are
a(IRURSD, §-elmkicRed[eoruedtilyl,or  heteroaryl, wherein
t he heterocyclyl or heteroaryl grouE can optionally

i 69, Y8e-Sdiee-prtoxyrarhonyBdl. dispahicyslale dgdhertanyl.f ur or

R S LR LS T e R v Al
edadizitery, 3 5,6RiGatundoRbSyhpiperbandl, pheolidigylpgen. | n

sone _enbodi ments, R18 and R19 can both be nmethyl. In
s 6R)-3dnideayrEEe ANyl (i 3Py deaPYodinyl, pref er abl y one

t ?S)f-@%ydro@?ﬁ%ﬁfcﬁﬁﬁ[ ably one to two. In
(R)-3-(tert-butoxycarbonylamino)pyrrolidinyl,
(S)-3-(tert-butoxycarbonylamino)pyrrolidinyl,

(R)- 3-aminopyrrolidinyl, (S)- 3-aminopyrrolidinyl,

(R)- 2-(hydroxymethyl)pyrrolidinyl,

(S)- 2-(hydroxymethyl)pyrrolidinyl,

(S)- 2-(hydroxymethyl)pyrrolidinyl,

(S)- 2-(hydroxymethyl)pyrrolidinyl,

(S)- 2-(hydroxymethyl)pyrrolidinyl,

(R)- 3-N-methylaminopyrrolidinyl, (S)- 3-N-methylaminopyrrolidinyl,
(R)- 3-N,N-dimethylaminopyrrolidinyl,



sonme enbodi nents, d is one. [0059] In sone other

enbodi nents, R12 and R13 are independently hydrogen,
wa@bdogl3325al koxycar bonyl , al koxyam noal kyl , PCT/US2005/041043

cycl oal kyl oxy, heterocyclyl am noal kyl, cycl oal kyl,

cyanoal kyl , cyano, sul fo, phosphono, sulfoal kyl,

phosphonoal kyl , al kyl sul fonyl . o5 al kyl phosphono,

al koxyal kyl , heterocyclylal kyl, or RL2 and R13 can

together with the nitrogen atomto which they are

attached for het er ocycl yl group, wherein the
hg)égé\g&@??t@ééﬁnﬁﬁxr@ﬁéw i ncl ude one or nore
agdeh_ti

L P NeicthifahBGRrroBikinkur or oxygen WO 2006/ 053255

PCT) CI008T 041043 -24 afoms, or R12 and R13 can
t B)e BHEN-dmthylamiropyiroldigil (R SriVethyldmiapprodiding.e

e A T R o L R

| (e Bi(h-9hd &iﬂ%} $80EEAPOE)dS-(1 WyeoltmyRyrididibhs, R16

(vi'i)

[ 0061 and R16 are independently hydrogen,

alKy B-(1-ayrokgisshponslidinyl -xeinpaipcHe iy ky | |

cyclo

al kyl " o
B D s S R BN C AP R M minopiperidiny,
alik@xiabkotiny)ptpetiatrst, dcacelaytiddpiperidingl, sonme

enbodi nents, Rl

R16_are i ndependent cyano,

15 and, . e i
s drsthylnbeptpis)pirgrdingd (Ry1 %-a‘iﬂﬁ%fgg‘ﬂa}% }3@11:, or

F GGk

%Ltmgﬁy{rhgd%?{]foenbodi ments, R15 and R16 can

her wt gen atomto which they are

at{RpShegclbmopuecdbbranclpipyybligmylip, wherein the

het erocycl yl can . optiqgnally..i.ncl ude one or nore
aé%)'t3T(ﬁ}‘éq’glrﬂ?%qe%@ﬂfa’@ggpwx}é‘amﬁ ygen atoms. In some
e@&@-%&xﬁé&aﬁﬂﬁ)ﬁ%ﬁﬁﬁ@ﬁt her with the nitrogen
atomt [

ch they are attached form an al kyl azo

g B p-2fhyisayatatarsismpysietididyhent s, R15 and R16 are

L, Y e

hes proget yhdmhaaaldprroliast,oal kyl,  cyanoal kyl

cyano,

sul'f o, phosphono, sul foal kyl, phosphaonoal kyl

alRH B(antieerpethypyrralidgntd phen@minpmetlyppyeialidnyl,

h r | al. kyl .. . can together with
tﬁ-‘g?' %W&%%%lﬁ{hﬂ%‘?ﬁ“%e@%ﬁ@?@ﬁw are att gched forma
heSproEyFldhetaf Ruinombtay R arolidinyl het er ocycl yl can
optionally include one_or nore additional nitrogen,
s URH1A-(asptamsdagesthyDpysioldingl, R15 and R16 can toget her

W D A ' o which they are attached form
aéggli{}ﬁ%{%{%%%ﬁl&%m%?y% group of conpounds usef ul
i (R)-hE&(metegeuiforiamidorhétbyl)prelidorybounds wherei n R2

[0056]

(S)- 2-(methylsulfonamidomethyl)pyrrolidinyl,

(R)- 2~(N, N-diethylaminomethyl)pyrrolidinyl,

(S)- 2-(N, N-diethylaminomethyl)pyrrolidinyl,

(R)- 2~(4-morpholinylmethyl)pyrrolidinyl,

(S)- 2-(4-morpholinylmethyl)pyrrolidinyl,
2,6-dimethylmorpholinyl, 1,4-oxazepanyl, thiomorpholinyl,
thiomorpholinyl 1-oxide, or thiomorpholinyl 1,1-dioxide.

In some other embodiments, Rjo and Ry; are independently hydrogen, hydroxy,

cyano, alkyl, amino, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyl,



WD 2006/ 053255 PCT/ US2005/ 041043 -25- R20 k)yRI7 O

(viii) [0064] R17 is hydrogen, alkyl, perhaloal kyl,
wa@bkdoeng32sal kenyl , car boxyal kyl, am no, ai ni noBCRYE2005/041043

nonoal kyl am noal kyl , di al kyl am noal kyl, al koxyal kyl ,

al koxycar bonyl, cyanoal kyl, al kyl t hi oal kyl,

al kyl sul fi nyl al kyl, aIkyIsquOQ¥Ialkyl cycl oal kyl ,

cycl oal kyl al kyl , aryl, arylal ky het er ocycl yl ,

heteroaryl, heterocyclylalkyl, heteroarylalkyl,

alkanoylan1noalkyl an1no bonyl

a¢aﬂgﬂxaﬁli<ﬁbcar bonﬁ}kﬁ}%’ xyal aI kyl aﬂF%ﬁ@‘%‘P’bonyl al ﬁlknyalkoxyalkyl
&{y@%%yl%@?ﬂ{o%{w(g %; Q}f&)&y‘%ﬁf%ﬁﬂdﬁﬁ[&@m al k)élrmnoalkoxyalkyl
et ero car bon

arylalkylamn yl al
afilyledrkyhydaminoaliat, bonjabtaﬂolcyﬂyl heterocyclylalkyl aryl, arylalkyl,

2;%16 %é?%l%ﬂlﬁ%&gam gloq{)yﬁyc oaﬁqfl or alkyl interrupted by one or more
af))él)ﬁéﬁ”a{é?ﬂé’ | @R jogARr R %Qb%&h@r w1th the nitrogen atom to which they are

onylan1nocar onyl al k
hymbchedyfqmnnmbamqwaa{l Rp, \plmﬁlérth@ Fnytemcwéﬁwan optionally include one
car boxy noa Kk noal kyl am noal kyl ,
dea‘inRS‘?lagﬂﬁt%&a TR‘EPgenaF yaPk e act:‘i}g%oal kyl ,

[oos7g! kyI t R %@uh%f corfiydilnga lusafiul 11@)&3&: patdent mlvkayﬂiqn areythose compounds
aryl al ky eterocyclyl, heteroaryl,
hetheremcRcisy| al kyl , heteroarylalkyl
alkanoylaninoalkyl anlnqggﬁponylalkyl
al kyl am nocarb nyIaIkyI kylan1nocarbonylalkyl
heterocyclylcag onyl @ kyI r /yﬁboalkylcarbonylalkyl.
In sone enbodi nENt’S, tydrogen. In sone
enbodi nents, R17 is al kenyl, car®wxyal kyl, am no,
am noal kyl, nonoal kyl anPnggl kyl, di al kyl am noal kyl ,
alkoxyalkyl cyanoal kyl , aIkyIthloaIkyI cycloalkyl

[0058EYC| Oalrkyhﬂé kbodiateyts, om:rqzﬂ Rab, lepdl Rm@leéwdwggm yhd one of Ry, and Rys is
eteroaryl, _heterq Hyl

a|au<g}@g9p%m (ﬁgg})ﬂw a n o%iﬁ?’é’on tﬁgt S alr, glraﬂmXXfcarbonyl cycloalkyl,
gé’l@gﬁleg& %e@&@%gf‘Ihl%ﬁéfoary[lﬁﬁﬁ5h1ah{ylﬁ@1ﬂ6a @ﬂcymaalsyl Ry; and Rys

rogen kyl’, &l kenyl , carboqéy am no,
amambahydrbgemohlosoaid@mm&lm@a&kme or dothy ﬁlaﬁapql, Bag a7 b be cyano, sulfo,

g: pb(ags:( g#‘gélu@f?]-lky]gyg h? on YI’C‘§7 %{%‘a?@%ﬂ%ﬁ ky ternatw?ly, Ri; and Ry3 can

arté{éeﬁ{ekxlvlth hRt efi@6gea! Mbm toh@thedho@ieyl are attached form a heterocyclyl or
heterocycl yl al kyl ,” heteroaryl al kyl,

alliebzmyjllamhq:mm Itlyd hetgq@pypéﬂa@rbw%oam)g]roup can optionally include one or

rbo I aI
%gl eﬁyfu %Gf(yf g}%)?éce F L nl%cs?{n oﬁ}lﬁéﬂts Flg and Ryo can
h%ﬂﬁ&%@:ﬂ&e}hl‘yﬁi mgaﬁwmmwnaﬂk;m soM@eﬁIb@&ﬁl@ﬁl& s and Ry can both
PCT/ US2005/ 041043 -26 aryl al m nﬁcar bo%yl( kyl
héreehykggany | a{p@qn&cme @W};Ml%ug kdnd Rio can oth be’methyl. In some

embodiments, d can be one to six, preferably one to four, most preferably one to two. In

some embodiments, d is one.

[0059] In some other embodiments, Ri» and Ry; are independently hydrogen, alkyl,
alkoxycarbonyl, alkoxyaminoalkyl, cycloalkyloxy, heterocyclylaminoalkyl, cycloalkyl,
cyanoalkyl, cyano, sulfo, phosphono, sulfoalkyl, phosphonoalkyl, alkylsulfonyl,
alkylphosphono, alkoxyalkyl, heterocyclylalkyl, or Riz and Rj3 can together with the
nitrogen atom to which they are attached form a heterocyclyl group, wherein the

heterocyclyl can optionally include one or more additional nitrogen, sulfur or oxygen



car boxyal kyl am nocar bonyl al kyl ,
aryl sul f onyl am nocar bonyl al kyl ,
wW@bdglosa2b$ onyl am nocar bonyl al kyl , or PCT/US2005/041043
hydr oxyi mi no(am no) al kyl . [0066] In some enbodi nents,
R20 is hydrogen, C-C6 alkyl, or aryl. In sone
enbodi ments, R70 is nethyl or _ephyl. In sone
enbodi ments, R20 is phenyl. [0067] In sone
enbodi nents, R3 can include hydroxyl isopropenyl
i sopr dr.oxyj so 1 halo

SRR g LSS SRR s RO SOBERR v stached o

Qlﬁgla%( Pérﬁpd’is’ongtd fial oi sopropyl,
0|s py , 2 -trlfluoronethyllsopro

[0060hydr oxﬁegtwap oﬂ'cor(lmlk)ds(y@seﬁlhyn the present mver%y 101 are those compounds

% Igal koxy) et hyl , (ar yl al koxy) et hyl ;
1W LHYTESr bonyl oxy) et hyI , - (oxo) ethyl ,

- (hydroxyl)-1"- (hydroxy yl)ethﬁ:| -
(oxo)oxazolidinyl, 1',2'-§%Q;y|so pyl ,
2' - hal oi sopropenyl, 2'-hy ' opropenyl 2' -
am noi sopr openyl , 2'-thioisoproQ§nyI,
3' - hal oi sopropenyl, 3'-hydroxyi sspropenyl,
3' - am noi sopropenyl, 3'-thioi sopr&penyl,
1' - al koxyet hyl, 1' hydroxinn @Eg '- al koxyi noyl ,
or R31 R32 Y lehere|n Yis-'- 3 or -NR33R34; R31

[00612S met Ryl ; 531%2 2P hyQEOQ%eﬁ’énd@l‘z{tW 0%02;8?13 a1 R34lkoxycarbonyl,
ndepen ently hydrogen, al kyl, al kanoyl,

ara}ldo&yekmlnpalkhbt epmdo@ob(a)auwl ayyylogﬂmlfc@mnybr heterocyclylaminoalkyl,

a ocar bo
C GHRPHIR G R O AT RS SRR prboglimonts Rus and
t R, f BEMidPEARNAGY Yo, Wagfog ﬁhédpﬁoﬂwt aﬂﬁsamﬂe pm@phonoalkyl or
optl onally i nclude one or nore additional . nitro
S mwymulfgnyloﬂpggmemrmqﬂtq, Ry arbRissan pegsther v n1trogen atom to

YRS Sy TR0, B T T il ket ca

2Q)@ﬁé@l%%%&u@%n@ﬁ&ﬁ&/e%ﬂ&fb&al nﬁ%g[eﬂ()ﬁﬂilr axyeérubtoms. In some
groups include, but are not ted to, %1 o%%l
hyeabedipments, Fop ,»a@é dhiy [together "ﬁ% {;p@xglgpgm atom to ch they are attached

1 (alkoxyalkoxy)ethyl
fal%’g ?mﬂox%duphyl - (aryl car bonyl oxy) et hyl ,

[006Xcet yl Inlserhbly dmbe(ddh])enﬂ; Rhy dnd)xM kayéd )mﬂhgﬂn,delqrb? -hydrogen, alkyl,
gx Olwt}gqt;%‘;c;}%/}g,g Oﬁ(@giq?glg,l%/ll)aﬂg}%, é:%palﬁa@%gy,oE@%c?clylammoalkyl, cycloalkyl,

cyanoalkyl, cyano, sulfo, phosphono, sulfoalkyl, phosphonoalkyl, alkylsulfonyl,
alkylphosphono, alkoxyalkyl, heterocyclylalkyl, or Rys and Ry can together with the
nitrogen atom to which they are attached form a heterocyclyl group, wherein the
heterocyclyl can optionally include one or more additional nitrogen, sulfur or oxygen
atoms, or R;5 and Ry can together with the nitrogen atom to which they are attached form
an alkylazo group.

[0063] A group of compounds useful in the present invention are compounds wherein Ry



2' -t hi oi sopropenyl, 3'-hal oi sopropenyl,
3' - hydr oxyi sopropenyl, 3'-am noi sopropenyl, 3'-

wo kioeios2pF openyl, 1' -al koxyethyl, 1'-hydroxyi nPCDESIV9$/041043
or 1'-al koxyi m noethyl. In sonme enbodinents, R3 can
include, but is not limted to hydroxyl, isopropenyl,
1' - hydroxyet hyl, 1'-(al koxy)ethyl,
1' - (al koxyal koxy) et hyl, 1'-(aryl al koxy) et hyl ;
1' - (aryl carbonyl oxy) et hyl, acetyl,
1'-(hydroxy|)-|'-(hydroxyalkyl%ethyl, or
(2' -oxo)tetrahydrooxazolyl. In,8ome enbodi ments, R3

i ncludes, but is not ligrited tp, 1'- al koxyethyl,
| ' - hydr oxyi m noet hyl , &?N i piRget hyl . I n sone

enmbodi nents, R3 includes,™ut i limted to

3' - hal oi sopropenyl, 3'-hydroxyi sopropenyl,

3' -am noi sopropenyl, or 3'-thioisgpropenyl. In sone

enbodi nents, R3 is 1'-nethoxyimnoethyl. In sone

enbodi nents, R4 is hydrogen,(vaiid R3 is H3C R32 Y M

wherein Y is -SR33 or -NR33R34, R31 is hydrogen, R32 )
[0064] s met Ryl s Ag@ragsd, REal.aperhalonlizhetlient | ?]kﬁl}égf sgRxyalkyl, amino,

al kyl , ..al kanoyl r vl alkwyl , 3 I

AP bngroneto b Sl PR R AR, ikorvation, alkoxyeatbony)
epRRGAIEN! S,alR3thidaskyy dr aggisyl fiRgRAlkyE neikylibulfomythIB3  cycloalkyl,
and R34 are taken together with the nitre\tc’)ﬁ%en fo \(ﬁ'hi ch tvlalkvl
t pesjoadkdaliyl ac#ed: t ArViBlbhethstgegyelyl | bejfiesryln PFgrocyclylalkyl,

25%}?{0?1%%1}(%% %ﬂ&n@ﬂgﬁlgﬁlﬁwﬂ, | DEmHALL BRI, rrka%]aéninocarbonylalkyl,

itroge ur or oxygen atons.
v dlaliglahinovabondkyler o hetetduyelglcafbof@slkyl.n s oepsloalkylcarbonylalkyl,

enbodi nents, R4 i§ hydrogen, and R3 is R31l 2. R33
Nhetﬂ%@da]jﬂ%]@@é?‘?? Eg’llf“ﬁ(yﬂydr ogen, R32 is r?é}’l?@ﬁy}al%%parbonylalkyl’
ag efagl%éc):}?fa hAARBERsERIdIIhydr ogen, al kyrboxyaliydmeibearbonylalkyl,

ary eteroaryl al kyl ; aryl sul fonyl or
aagllsubfonylearibmasionylkikytone WO 280Budg8Ag8inocarbonylalkyl, or

PCT/ US2005/ 0410 - 28 enbodi ts ' r Qf -
LA A R TR TR o T SR SR, aminoati,

WinddhoalkhRnithé410@E N dialkyWihiabalk ey aikogyak¥lac bgshdatkyl, oraikylthioalkyl,

heterocyclyl, wherein the heterocyclyl can optionally

i oxtloallylorecloplkitsilerl.aeral.t gleliiylnhiteragshyl, dgterearylpheterocyclylalkyl,

0 en_at . The valt to o)
BB ATE, TRSol RSl AR BLRY o i fpgeonyiali
i idilkylamaodaBanylslkyls drtepariicarbatybilleiln oRZyickalldyidarbonylalkyl. In

and i's isopropenyl; wherein R2 is (iii), and R3 js
i SOpe @g@ﬁgin;lengc)s, RE)7 1s ¥1y&ro gen. In some embodl(mentg, Ri71s alkenyi, carboxyalkyl,

amino, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, alkoxyalkyl, cyanoalkyl,
alkylthioalkyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heterocyclyl, heteroaryl,
heterocyclylalkyl, heteroarylalkyl, alkanoylaminoalkyl, aminocarbonylalkyl, or
alkylaminocarbonylalkyl.

[0065] In some embodiments, R;; is hydrogen, alkyl, alkenyl, carboxyalkyl, amino,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, alkoxyalkyl, alkoxycarbonyl,
cyanoalkyl, alkylthioalkyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heterocyclyl,
heteroaryl, heterocyclylalkyl, heteroarylalkyl, alkanoylaminoalkyl, aminocarbonylalkyl,
alkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, heterocyclylcarbonylalkyl,
cycloalkylcarbonylalkyl, heteroarylalkylaminocarbonylalkyl,



wherein R2 is (iv), and R3 is isopropenyl; or wherein
R2 is (v), and R3 is isopropenyl. Most preferred

W@ oovpos28s i ncl ude those in which R2 is (v) anePiCTRBS1085/041043
i sopropenyl. Additional preferred conpounds include
those in which R2 is (i), and R3 is isopropyl;
wherein R2 is (ii), and R3 is_bgopropyl; wherein R2 is
(ii1), and R3 is isopropyl; wherein R2 is (iv), and
R3 is isopropyl; or wherein R is (v), and R3 is

i sopropyl. Most preferred conpounds inclu se in
W@#ﬁéﬁin@c?@?n)ﬁ MR3 i's isopropyl %ef%ﬁ%'fﬁﬁﬁi(g@ﬂ?qogﬁrbOnylalkyl’
C&@M&ﬁﬂ@ldﬁﬁbé&&@&m@ynds wherein Rl iaﬁfléiﬂfbﬁ%rlﬁﬁﬁnocarbonylalkyl,
glutaryl, 3'- methylglutaryl, 3'-methylsuccinyl,
SamﬁSuld@ny&Ihmbsamb@iyhgkylmr tydraeyidingeantipe)glitaryl or an

06 YL B ) 3 4R Bl PSRt o . some
i ABS IMHBICRI Y meiy] & ofyl: th EBhE¥hBbdnRA| RogRe phéhyl.
heteroaryl; and R3 is isopropenyl. More preferred . '

[0067L: o npo ukrd somanembrdimerts.c Bapesiin és uds e ysirpxydy) isapropenyl, isopropyl, 1'-

sucei nyl | ytaryh . .3 - hyl gh ut: "y :
31%'2‘]%%%3%@?%%1 ny]Iy {halgm’%gr gg#, e t1 h{lﬁ%é%&%}p&lﬂ ’ 1'-trifluoromethylisopropyl,
32, drskiyieebiopyl | 2thatoydoprapyl,ap’-thinlidoptopst, 2iHtkifihoeatetirylisdpropyl, 1'-
succinyl, glutaryl, 3 -nethylglutaryl, , _
3h¥4¥@¥§|‘?§1|13§ucci H;ﬁﬁlkow)?@yh di r}g{ Xg@lggq(y)ﬁh,yl,or 1'-(arylalkoxy)ethyl;

3] " ! . ar y{; i di v ||_ . 1
LG e ps, o o g . |
c@xpiuxadslidibgy di,2-epdxyisopsomydi Birhaloigbpropenyl,, 2'3hydroxyisopropenyl, 2'-
nmet hyl glutaryl, 3' -.nethyl succi . , .

Sl HPRREAYh 5 A CRRPDOREISY: - - IgPTgPERY y 13 -Baroxyisopropenyl
ablahinBfsoflof¥y1 €S Bethidopdipeh, KVI-akek géth @il _Slwh‘r?dﬂ@ﬂmoylethyl, 1-
glutaryl, 3 -rethylglutaryl, 3" - nethylsuccinyl,
3alkakyidioybtony| succinyl, or 3',3' -dinmethylglutaryl; R2

is (i), (ii) or (iv); and, R3 “§ i sopropenyl .

Preferred conpounds i ncl udd cofdunds wherein Rl is

succinyl, glutaryl, 3'-metkyl/glutaryl,

3' - net hyl succinyl, 3,3 -di cknyl, 3,3 -

di met hyl gl utaryl, or an % | kyl ester of

succinyl, glutaryl, 3'- hyl glut/aryl, 3'-

met hyl succi nyl, 3',3'-di net hyl succinyl, or

3', 3' - giheetihYligHSRapyiINR&BRs4s (iii), (v) or (vi); and

R3 is isopro | . Preferred conpounds include
conpouhﬁbgﬁﬁ%ﬁgyn Rl.is succinyl, glutaryl,

3' - et Blnytrgkh or Bydrémihyl succi nyl,

3',3'-5¥%Eth Ié%cci%§l?ﬁg',31- di met hyl gl utaryl, or an

allyl & alakél Rost @f¢ ofndependpaffy | hyffrogek ylalkyl, alkanoyl, arylalkyl,

37 -.met hyl gl ut ' / 5. PCT/ US2005/ 041043
-E@Bﬁ§5%§@¥%8§éﬁ%®?ﬁén¥gh%%$%%%ﬁ§ﬁgﬁgbinyI, or

3", 3" - gieidRhodadtbarylten tBgetha Wid) themdtréeni t6 which they are attached to
i sopropenyl. [0073]. Addjti onal preferre? coppounds .

i femus Eetpwgg@e,\m]@_qr@p ﬁhq:\lzetq:rgcy(qlg cangptiopgly igclude one or more additional

h roary : i.n R is (ii), and R6 is a
hg#@’g@ﬁ%¢;¥§%§P§%Q9é§kis (iv), and RO is cyanoal kyl;
wher ei m RZersto(thiee) , and R7 and R8 taken together wth
the nitrogen to which they are attached to forma
het er o&yaf BHIIRSAN 8% het eroaryl : wherein R2 is (v), and
RO ang, Rl fakenpt eSeetel Mot fEmNb%S, OI&MitoMUlERyimino or
they are attached to torm & heterocycl oal kyl
benzyloxyimino.




or heteroaryl; wherein R2 is (vi), and R12 and R13

taken together with the nitrogen to which they are
w@rdcaosest o form a heterocycl oal kyl or het er oB€HIUS2005/041043

[0074] One preferred subgenus of conpounds are those

having Formula I, or a pharmaceutically acceptable

salt thereof, V\herel n RLis 3 98.-dinmethylglutaryl or

3,3 - dinmethylsuccinyl; R2is fornmula (v); R3

i sopropenyl, or isopropyl R10 i s hydrogen, Cl

4al kyl f bl h 4al k Cl 4)alkyl, .
06 B REL Y TR e SO A, spropen,

Kyl hyl 1'-(arylalk: hyl;
LR L, s, oy

phdanwﬂcadtdrrylwcb/)eﬂml,peru aetll , ob™ (bydno@vl)ﬂ Ayydromyalkybethyl, (2™

b
10)?93%}1‘8%68 ?W&‘glﬁf{% @dg%ﬁﬁoﬁ@g% A g;tefl (}jly%[rr 1‘?{%%[%%‘1%8 gﬁﬁ ra t%&'n\fnmsoprop enyl,
tl‘ltﬁloib@f)ﬂﬂ%ﬁﬁ?’ |3!-hatlbf1‘§61ﬁ6pleny¢ as' h@l&tbxyﬁﬁbfdpenﬁ; I3d@m1n6ilsoﬁropenyl 3

al koxy, " nmonoal kyl am no, di al kyl am no, norpholinyl,
cm@prm@wl’- @meahﬁldb-hygmyamﬁwthylr @Faln%oxrlml@ﬁwl In some

rret%p wgho Vb TRERML Slﬂ{fa%sol%(clt' mﬁ{t&v'w PRI ARG lisopropenyl,

oxycar bo

t Erydesityediyt,2- OXQ@]khxj')ethand 4p'- (alkoxyalkoxy)ethyl 1'-(arylalkoxy)ethyl;

tert-but oxycarbonyl nor phol j nyl , ? wq ovethv

Ch-(royagayhonybsn Sty | ( CEeayhl kyl ! &f’éﬂw bdﬁmxya yhethyl, — or
b t '

pg/Zp %b)ﬂét%éﬁro@%% %ygﬁ’lsblﬂb %ﬁbodlﬁéﬂts R %cﬁ@de%uplﬁ it hétt Bdlited to, 1'-

roxyal
Cﬁlkéﬂjréﬂwly(lﬂiyd@c)mmmoethbfl)wfﬂj ampemne@hﬁonﬁoMS embodiments, Rj

e$,oRﬁ s lq(.ll 'flgbl 11’111. e%t% 0%5 glggsgg?plerrgllt ed3 —thydroxylsopropenyl,
P a{nlrﬁgﬂgr@/ ﬁéﬁl}@43 or - 39thibBblep én}# Riln R3sdfBe 1 embodiments, R; is

3" -di I"Succi nyl i sopropeny!l dimethylamno 2
31 -xﬁtethdxymnmﬂﬂgﬂ ulmegopte @mMmgéhﬁA igihyidore. and Rols3
3', 3" -dinethyl succi nyl isopropenyl 1-pi eridinylnethyl
4 3',3'-dinethy|g|utary| I sopr openyl
1-pi peridinylmethyl 5 3'H® - diRget hyl succi nyl
|sopropenyl 5-tetrazol yl nexhyl
", 3" -di met hyl gl utaryl isop openyl
7 3',3' -dinmethyl succinyl i
3-(5-net hyli soxazol yl ) ne , 3" -di met hyl gl ut aryl
i sopropenyl 3-(5-nethyligoxazol thyl 9
3', 3 -dinethyl succinyl iSopropenyl 2-(acetam do)ethyl
1Q/h3r64113 ¥ di m8REy bgl-NRayRil, Rsopr hpkogdn, Riy is methyl, R3; and Rag are
(acetam_ do) et hyl 11 [

' -di et hy] succi nyl
i Wp@ipi@ﬁ y d(f‘%ﬂeﬁetwlar%ﬁﬁ%ﬂr ki‘é{‘lﬁikytt ﬁ?/tﬁyoaﬁan‘yl’ arylsulfonyl or
gl i is methyl, and Rs3 and
%%)Eﬁﬁ&ﬁlnggg@% ﬂb%g%é;l&e%gls hydrogen, Rj; is methyl, and Rs; an
SRBBarectam togétheroweitin e nigogamapywhich theyray¢ attdched to form heterocyclyl,

wherein the heterocyclyl can optionally include one or more additional nitrogen, sulfur or

w

5-tetrazol yl net hyl

oxygen atoms. The value of m can be zero to three.
[0069] In some embodiments, Ry is hydrogen, and R3 is

R31 R

S

wherein Rs; is hydrogen, Rs; is methyl, Rs3 and R34 are independently hydrogen, alkyl,
alkanoyl, arylalkyl, heteroarylalkyl, arylsulfonyl or arylaminocarbonyl. In some



14 3',3' -dinethyl glutaryl isopropyl dinmethylamno 15
3',3" -dinethyl succi nyl isopropyl 1-piperidinylnethyl
wa g00/05855 di net hyl gl utaryl isopropyl PCT/US2005/041043
1-pi peridinyl methyl 17 3",3'-di methyl succi nyl
i sopropyl 5-tetrazolylnethyl 18
3',3" -dinethyl glutaryl isopropy%_S-tetrazolylnethyl 19
3', 3" -dinethyl succi nyl isopropy
3- (5-net hyli soxazol yl ) met hyl 20
3 :
3

1‘{1&04@%&?} ﬁ% lég%g)g%g ée%/r; #éf }%%é%l?%liand Ri3; and Ra4 can be taken together with
he RitrSHel®S WhlcRURS) ¥ lathGRANORYIN RidraGRIANVEG R hetddcyclyl
gt ,e%'l -ngélemat hyl gl u@ar yIa I sopropyl 2-( acet}gm' do) et hyl ) 23CyC e
3optRinally meluielcna ot imoyé additiprabpijtogen, sulfur or oxygen atoms. The value of

2- (di net hyl am nocar bonyl ) et hyl 24
3“1,%@3rigizﬁ%’[tﬂ%§?'ut aryl isopropyl
[007012- (di MBERH @AM RREALRS M@ Mvbe i WG RErief(B] aad R; is isopropenyl;

conmpounds wherein R2 is (ii) include, but are not . .
| wiretegd Ro ds (howd Roimisoprapemapivherzin Rp i (o6 @88 Fsis isopropenyl;

PCT/ US2005/ 04104 -3L- T . . .-
TSERSS) E388 1 B S 5, iy e
Zﬁ’ldgt ,pgeifeﬂ%dgefnhgd;gigutigbmge itﬁaﬁri?pﬁhich R, is (v) and Rs is isopropenyl.
yrialnyl me ', 3 -di et ' | S [, .
b bt
i nvl. - bu | o:n2 .. . .
SBESESTY ) S AT T B b b gt i
3is @Y); Ghd®:hy ligipudmat;ydr whepnoReisy(v),2amcly Br deisoptopyld 1Most preferred

3', 3" -dinethy] succi.nyl .isopropenyl_ cycl oocten-1-yl 32
Scompou BTG g SRR Fecl BPBBEYEn | Y1 33
[0071g, , g :g?é&% y}:%&iﬂ&!lin{:lﬁﬁ@ lORYburdls PihérdinnR) rIEtsﬁdelinyl,3§1utaryl, 3

taryl isopropyl 2-pyridinylmethyl 35
3meBiyd glutaeyh§ Hsetbylsnedinyls 3 p¥-dpydthylsuccinyl or 3' 3'-dimethylglutaryl or an

tert-but oxycar bonyl met hyl 6. 3" 43 -di h ' . 13
i gﬁblr Bbﬁ?k)%i eﬁ:sa:e_rb glj&;:&lgﬁb &Héiﬂxﬁt %yrpetﬂ){élgjleuttarw, 9_4, -%e%ﬁ}}ﬁuccmyl, 33
3 dimdeth Pk iRIAY bS I STidiéthizaRirPP R, iZhéydanef iad R38 isopropenyl. More
3,3 -dinethyl glutaryl 1sopropyl 2-cyanoethyl 39 |

3prederel monippledsc cany includsp cemPoundsc MEsETRN ﬁn -{fl sucggnyl, glutaryl,

B LN 2 SO AL £ e, o
I galude, albyt estdreoN@ticdihyl] teblay, 3'thethglglutaryl, 3'-methylsuccinyl, 3',3"-
dimethylsuccinyl, or 3',3'-dimethylglutaryl; R is dihydrooxazolyl; and R; is isopropenyl.

[0072] Preferred compounds include compounds wherein R; is succinyl, glutaryl, 3'-
methylglutaryl, 3-methylsuccinyl, 3',3"-dimethylsuccinyl, 3',3-dimethylglutaryl, or an
allyl or alkyl ester or arylalkyl ester of succinyl, glutaryl, 3'-methylglutaryl, 3'-
methylsuccinyl, 3',3'-dimethylsuccinyl, or 3',3'-dimethylglutaryl; R, is (i), (ii) or (iv); and
R; is isopropenyl. Preferred compounds include compounds wherein Ry is succinyl,
glutaryl,  3'-methylglutaryl, = 3"-methylsuccinyl, 3' 3'-dimethylsuccinyl, 33"
dimethylglutaryl, or an allyl or alkyl ester of succinyl, glutaryl, 3“methylglutaryl, 3'-
methylsuccinyl, 3',3'-dimethylsuccinyl, or 3',3'-dimethylglutaryl; R; is (iii), (v) or (vi);
and Ry is isopropenyl. Preferred compounds include compounds wherein R; is succinyl,
glutaryl, 3'-methylglutaryl, 3'-methylsuccinyl, 3' 3'-dimethylsuccinyl, 3.3
dimethylglutaryl, or an allyl or alkyl ester of succinyl, glutaryl, 3'-methylglutaryl, 3'-



found in Table 3: TABLE 3 # RL R3 R7 R8 41

3',3" -di net hyl succi nyl isopropenyl hydrogen
wQ@20mehsRzyet hyl 42 3', 3" -di met hyl gl utaryl i sopeDps2v9$/041043

hydr ogen 2- net hoxyethyl 43 3', 3" -di net hyl succi nyl

i sopropenyl nethyl methoxynmethyl 44

3',3" -dinethylglutaryl isopropegyl nethyl

nmet hoxynet hyl 45 3', 3" -di net hyl succi nyl i sopropyl

hydr ogen 2-net hoxyethyl 46 3',3' dinethylglutaryl

i SO y t hoxyet

S R OSBRI Y R ol and R s
4§0§r §n1d|nethylglutaryl i sopropyl nethyl

oxynethyl 49 3',3"'-dinmethyl glutaryl isopropeny

[0073hydr ogéddhlpdalolgrefﬁr@d Smgundy msiig @10§Q éNfgﬁrellil Sapks Iand Rs is a

hg% ﬂg g‘gﬁﬁgbgﬁ l%éa)f 8réde |6rlr$§t§ eroa%?l' IQf}hereln Ry is (iv), and Ry is

3cya?noa1<1iymma»en§ RG G (m? AndGPI08R s kel agetehyilh AgefitroBén to which
3" -di net h | gl utaryl isopropenyl nethyl hydr en 54

3thex arejittash HOgﬁonnatrlgﬂterp@@gaa By pr heteroprylnyheregde is £9), and Ry and

3R113takeg1 T%E%tﬁ \91%&16%1{1’ %e?l%’ RR q}{%}éﬁtaﬁx%he?)f&jf e;{n%e}g}%cycloa]kyl

I'succinyl TS0 ropy rogen

gor %e’teﬁiaf@i ?Iﬁb@}mR@ny I(vil) smﬂrmﬁemyll Rﬁeﬁahgﬂ td’gmlhblyimthaﬁe nitrogen to
i met utaryl isoprop t nmet hyl WO
205255 AR A By DB oz spetetoaryt”

[00742, | g ) gjin%{)%%ln%ﬁc H%%hué %@pcfoqgﬁﬂ}ﬁhs Rt hﬂ‘xbsﬁ%ﬁﬁg F&bhula 1, or a

ysucci nyl 1sopropyl nethyl neth
3ph@'madéutietliyy bodeptabioy kalt stmprodpwhyteireRyyis %ﬁbldlmgéwlglmryl or 3,3

e s e
4a1}3y1 HictBhhy |n$é%ﬁﬁ' oY |c31 ﬁlﬁ&(y@?b’i)alﬁﬁlhXJrefQﬁé@I}Dﬂéﬂhoxﬁb%hyl and Ry; is
hy!

di met hyl gl utaryl i sopropenyl %
3hy®'0gd1 n&hyh@b’ht amgno i %pr@fﬁiﬂaﬂ@tlhyq:cs mrﬁyl 6- @WI(Q 4)a1ky1 Cia

Seniafl i ISHSEOM OB brARHBE Y opaln i ooy
3'subktit@édrebny | Gl UpastarablyS aP3 Opgsipk  ehdwpendBatliy kelected from halo,
trifluoromethyl, hydroxy, carboxy, amino, azido, C;4 alkoxy, monoalkylamino,
dialkylamino, morpholinyl, cyano, acetyl, acetamido, pyridinyl, furanyl, thienyl,
methylimidazolyl, methylisoxazolyl, methylpiperazinyl, methylmorpholinyl, terz-
butoxycarbonyl, tert-butoxy-2-oxoethyl, and 4- tert-butoxycarbonylmorpholinyl, and
wherein the Cs.jparyl, Ce.10aryl(Ci4)alkyl, phenylsulfonyl, piperidinyl, and pyrrolidinyl

can be also substituted by Ci_salkyl, C;shydroxyalkyl or C;.salkoxy(Ci4)alkyl.
[0075] Preferred compounds wherein R; is (i) include, but are not limited to, those found

in Table 1:



70 3',3'-dimethyl glutaryl

3", 3" -dimet hyl succi nyl
W(320031053153ret hyl succi nyl
3,3 -dinethylglutary
3,3 -dinethylglutary
3', 3" -di net hyl succi nyl
3', 3" -dinet hyl succi nyl
3", 3" -dinethyl glutaryl

3TA%LES| nmet hyl gl ut aryl

I sopropyl
sopr openyl

et hyl
et hyl

met hyl 71
met hyl 72

sopr opyl
sopr opyl
sopr opyl
sopr opyl

sopr openyl
sopropegpyl
sopr openyl

sopr openyl

et hyl net hyl PCT7BS2005/041043
propyl nethyl 74
propyl nmethyl 75

propyl nethyl 76
propyl nethyl 77

propyl propyl 78
propyl propyl 79

propyl propyl 80

R;opropw

g&opyl propyl 81

nethylsuccinyl
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iPpr@Peny my

Lt yiperidingmgthyl
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lipapiopERyhY |

Shigtrazo®@methyl
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i et mgthylispxaza)yhmethyl

90pr 0py3'-diméthylghuddy/bn

yisopregisiy |

O(5-methylisoxazolyl)methyl

213" { di Rfirhyth ey |

sGReRPeNny
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201 | 3',3"-dimethylsuccinyl | isopropenyl | fert-butoxycarbonyloxymethyl
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3',3'-dimethylglutaryl

isopropenyl

3-[1-(tert-
butoxycarbonyl)pyrrolidinyl]

228

3',3'-dimethylglutaryl

isopropyl

3-[1-(tert-
butoxycarbonyl)pyrrolidinyl]

229

3' 3'-dimethylsuccinyl

isopropenyl

3-tetrahydrofuranyl

230

3'3'-dimethylsuccinyl

isopropyl

3-tetrahydrofuranyl

231

3',3'-dimethylglutaryl

isopropenyl

3-tetrahydrofuranyl
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3' 3'-dimethylglutaryl

isopropyl

3-tetrahydrofuranyl
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3' 3'-dimethylsuccinyl

isopropenyl

ethyl
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3' 3'-dimethylsuccinyl

isopropyl

ethyl
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3'3'-dimethylglutaryl

isopropenyl
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3',3'-dimethylglutaryl

isopropyl

ethyl
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3'.3'-dimethylsuccinyl

isopropenyl

isopropyl
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3',3'-dimethylsuccinyl

isopropyl

isopropyl
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3' 3'-dimethylglutaryl

isopropenyl

isopropyl

240

3',3'-dimethylglutaryl

isopropyl

isopropyl

241

3',3'-dimethylsuccinyl

isopropenyl

tert-butyl

242

3',3'-dimethylsuccinyl

isopropyl

tert-butyl

243

3',3'-dimethylglutaryl

isopropenyl

tert-butyl

244

3',3'-dimethylglutaryl

isopropyl

tert-butyl
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256 | 3',3'-dimethylglutaryl isopropenyl | cyclopropyl hydrogen
257 | 3',3"-dimethylsuccinyl | isopropenyl | isopropyl hydrogen
258 | 3',3'-dimethylglutaryl isopropenyl | isopropyl hydrogen
259 | 3',3'-dimethylsuccinyl | isopropenyl | 2-(4- hydrogen
morpholinyl)ethyl
260 | 3',3'-dimethylglutaryl isopropenyl | 2-(4- hydrogen
morpholinyl)ethyl
261 | 3',3'-dimethylsuccinyl | isopropeny! | 4-fluorophenyl hydrogen
262 | 3',3'-dimethylglutaryl isopropenyl | 4-fluorophenyl hydrogen
263 | 3',3'-dimethylsuccinyl | isopropenyl | 4-fluorobenzyl hydrogen
264 | 3',3'-dimethylglutaryl isopropenyl | 4-fluorobenzyl hydrogen
265 | 3',3'-dimethylsuccinyl | isopropenyl | 2-aminoethyl hydrogen
266 | 3',3'-dimethylglutaryl isopropenyl | 2-aminoethyl hydrogen
267 | 3',3"-dimethylsuccinyl | isopropyl propyl hydrogen
268 | 3',3'-dimethylglutaryl isopropyl propyl hydrogen
269 | 3',3'-dimethylsuccinyl | isopropyl 2-methoxyethyl hydrogen
270 | 3',3'-dimethylglutaryl isopropyl 2-methoxyethyl hydrogen
271 1 3',3"-dimethylsuccinyl | isopropyl 2-(tert- hydrogen
butoxycarbonylamino
)ethyl
272 | 3',3'-dimethylglutaryl isopropyl 2-(tert- hydrogen
butoxycarbonylamino
)ethyl
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286 | 3',3'-dimethylglutaryl isopropyl 4-fluorobenzyl hydrogen
287 | 3',3'-dimethylsuccinyl | isopropyl 2-aminoethyl hydrogen
288 | 3',3'-dimethylglutaryl isopropyl 2-aminoethyl hydrogen
289 | 3',3'-dimethylsuccinyl | isopropenyl | fert- hydrogen
butoxycarbonylamino
290 | 3',3'-dimethylsuccinyl | isopropyl tert- hydrogen
butoxycarbonylamino
291 | 3',3'-dimethylglutaryl isopropenyl | tert- hydrogen
butoxycarbonylamino
292 | 3',3'-dimethylglutaryl isopropyl tert- hydrogen
butoxycarbonylamino
293 | 3',3'-dimethylglutaryl isopropenyl | methyl hydrogen
294 | 3',3'-dimethylglutaryl isopropyl methyl hydrogen
295 | 3'.3'-dimethylsuccinyl | isopropenyl | methyl hydrogen
296 | 3',3"-dimethylsuccinyl | isopropyl methyl hydrogen
297 | 3',3'-dimethylglutaryl isopropeny! | 2-hydroxyethyl hydrogen
298 | 3',3'-dimethylglutaryl isopropyl 2-hydroxyethyl hydrogen
299 | 3'3'-dimethylsuccinyl | isopropenyl | 2-hydroxyethyl hydrogen
300 | 3',3"-dimethylsuccinyl | isopropyl 2-hydroxyethyl hydrogen
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309 4'- isopropenyl phenyl sul fonyl hydrogen
(phenyl sul f onyl am no) 4' oxo-3', 3" - di net hyl but anoyl
310 4' - isopropyl phenylsul fomyd . hydrogen
(phenyl sul fonyl am no) 4' oxo-3', 3" - di nmet hyl but anoyl
311 4'I |??proPenyI ?ethylsulfonyl hydrogen
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306 | 4’- isopropyl phenylsulfonyl hydrogen
(methylsulfonylamino)-
4’0x0-3°,3’-
dimethylbutanoyl
307 | 5°- isopropenyl | phenylsulfonyl hydrogen
(methylsulfonylamino)-
5’0x0-3’,3’-
dimethylpentanoyl
308 | 5°- isopropyl phenylsulfonyl hydrogen
(methylsulfonylamino)-
5’0x0-3’,3’-
dimethylpentanoyl
300 | 4’- isopropenyl | phenylsulfonyl hydrogen
(phenylsulfonylamino)-
4’0x0-3’,3’-
dimethylbutanoyl
310 | 4’- isopropyl phenylsulfonyl hydrogen
(phenylsulfonylamino)-
4’0x0-3°,3’-
dimethylbutanoyl :
311 | 4’- isopropenyl | methylsulfonyl hydrogen
(methylsulfonylamino)-
4’0x0-3°,37-
dimethylbutanoyl
312 | 4°- isopropyl methylsulfonyl hydrogen
(methylsulfonylamino)-
4’0%x0-3°,3’-
dimethylbutanoyl
313 | 3',3-dimethylsuccinyl | isopropenyl | phenylsulfonyl hydrogen
314 | 3',3-dimethylsuccinyl | isopropyl phenylsulfonyl hydrogen
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325 | 3',3-dimethylglutaryl isopropenyl | (R,S)-2-[2,3- hydrogen
dihydroxypropyl]

326 | 3',3'-dimethylglutaryl isopropyl (R,S)-2-[2,3- hydrogen
dihydroxypropyl]

327 | 3',3'-dimethylsuccinyl | isopropenyl | (R,S)-2-[2,3- hydrogen
dihydroxypropyl]

328 | 3'3-dimethylsuccinyl | isopropyl R,S)-2-[2,3- hydrogen
dihydroxypropyl]

329 | 3',3-dimethylglutaryl isopropenyl | (S)-2-[2,3- hydrogen
dihydroxypropyl]

330 | 3',3-dimethylglutaryl isopropyl (S)-2-[2,3- hydrogen
dihydroxypropyl]

331 | 3',3'-dimethylsuccinyl | isopropenyl | (S)-2-[2,3- hydrogen
dihydroxypropyl]

332 | 3'3-dimethylsuccinyl | isopropyl (S)-2-[2,3- hydrogen
dihydroxypropyl]

333 | 3',3-dimethylglutaryl isopropenyl | (R)-[2,3- hydrogen
dihydroxypropyl]

334 | 3',3'-dimethylglutaryl isopropyl R)-[2,3- hydrogen
dihydroxypropyl]

335 | 3,3"-dimethylsuccinyl | isopropenyl | (R)-[2,3- hydrogen
dihydroxypropyl]

336 | 3',3-dimethylsuccinyl | isopropyl R)-[2,3- hydrogen
dihydroxypropyl]

337 | 3',3-dimethylglutaryl isopropenyl | (S)-2-[(1-hydroxy-4- | hydrogen
methylpentyl)]
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346 | 3',3'-dimethylglutaryl isopropyl 2-methoxyethyl methyl
347 | 3',3-dimethylsuccinyl | isopropenyl | 2-methoxyethyl methyl
348 | 3',3'-dimethylsuccinyl | isopropyl 2-methoxyethyl methyl
349 | 3',3'-dimethylglutaryl isopropenyl | 2-methoxyethyl 2-
methoxye
thyl
350 | 3',3"-dimethylglutaryl isopropyl 2-methoxyethyl 2-
methoxye
thyl
351 | 3',3'-dimethylsuccinyl | isopropenyl | 2-methoxyethyl 2~
methoxye
thyl
352 | 3',3'-dimethylsuccinyl | isopropyl 2-methoxyethyl 2-
methoxye
thyl
353 | 3',3'-dimethylglutaryl isopropenyl | 2-fert-butoxy-2- hydrogen
oxoethyl
354 | 3'3'-dimethylglutaryl | isopropyl 2-tert-butoxy-2- hydrogen
oxoethyl
355 | 3',3'-dimethylsuccinyl | isopropenyl | 2-tert-butoxy-2- hydrogen
oxoethyl
356 | 3',3"-dimethylsuccinyl | isopropyl 2-tert-butoxy-2- hydrogen
oxoethyl
357 | 3',3"-dimethylglutaryl | isopropenyl | (S)-1-carboxy-3- hydrogen
methylbutyl
358 | 3',3"-dimethylglutaryl | isopropyl (S)-1-carboxy-3- hydrogen
methylbutyl
359 | 3',3-dimethylsuccinyl | isopropenyl | (S)-1-carboxy-3- hydrogen
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370 | 3',3'-dimethylglutaryl isopropyl (S)-1-[(tert- hydrogen
butoxycarbonyl)pyrrol
1dinyl]
371 | 3',3-dimethylsuccinyl | isopropenyl | (S)-1-[(tert- hydrogen
butoxycarbonyl)pyrrol
idinyl]
372 | 3',3'-dimethylsuccinyl | isopropyl (S)-1-[(tert- hydrogen
butoxycarbonyl)pyrrol
1dinyl]
373 | 3',3'-dimethylglutaryl isopropenyl | (R)-1-[(tert- hydrogen
butoxycarbonyl)pyrrol
idinyl]
374 | 3',3'-dimethylglutaryl isopropyl R)-1-[(tert- hydrogen
butoxycarbonyl)pyrrol
idinyl]
375 | 3',3"-dimethylsuccinyl | isopropenyl | (R)-1-[(zert- hydrogen
butoxycarbonyl)pyrrol
idinyl]
376 | 3',3'-dimethylsuccinyl | isopropyl R)-1-[(tert- hydrogen
butoxycarbonyl)pyrrol
idinyl]
377 | 3',3"-dimethylglutaryl | isopropenyl | (S)-3-pyrrolidinyl hydrogen
378 | 3',3'-dimethylglutaryl | isopropyl (S)-3-pyrrolidinyl hydrogen
379 | 3',3"-dimethylsuccinyl | isopropenyl | (S)-3-pyrrolidinyl hydrogen
380 | 3',3'-dimethylsuccinyl | isopropyl (S)-3-pyrrolidinyl hydrogen
L381 3'3"-dimethylglutaryl | isopropenyl | (R)-3-pyrrolidinyl hydrogen




373 3',3 -dinethylglutaryl isopropenyl (R-1-[(tert-

hydrogen but oxycarbonyl)pyrrol idinyl] 374
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methylisoxazolyl)met
~ hyl
569 | 3'3'-dimethylsuccinyl | isopropenyl | 3-(5- hydrogen
methylisoxazolyl)met
hyl
570 | 3',3"-dimethylsuccinyl | isopropyl 3-(5- hydrogen
methylisoxazolyl)met
hyl




517 3',3' -dinet hyl gl utaryl

trifl

uor onet hyl benzyl

wo swposeyd 3- hydrogen

3,3
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i sopropyl
t hi adi azol yl ) met hyl

- di met hyl succi nyl
uor onet hyl benzyl
3- hydrogen
-di net hyl gl ut aryl

518 3', 3
trifl uoronet
I sopropenyl
520 3', 3' -di
trifl uokgnet
i sopr openyl

I sopropenyl

3- hydrogen

-di et hyl gl ut aryl
hyl benzyl PE&WLBS2005/041043

3- hydrogen

met hyl succi nyl
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2-(1, 3,4- hydrogen

522 3', 3" -di net hyl gI ut aryl

isopnropvl—2-(1 3 4 h\ oaen—t hi adi al y £oQ
SO IRy Tt I -Ogth—t HZOn |)|||:L||_y| 20
3% 3 |nethvlsu00|nvl Gsonrone 112-(1 3 4- hyd Rﬁ%n
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LS7RY ST it Pefiudid YGRS URERIchaR Y] hy@régen
h5 b3t dsethylauccumyl di [Feaprypagin g dichipheapyl . | bydrogen
ey BN S sPRonT S dIRmAGRGIc] Ny hydrogen
3578 33 enepyieiahy || FEWNY | 41(‘%% t hyI hydrogen
hydr ogen 529 3', 3' - dilmet hyl gl ut PPN
45761 85 Bdimethpighyiryhy drisgeopyl530 4-(4- hydrogen
3", 3'|-di met hyl gl utaryl| i sopropyl| Metpbpolinyhvenzdenzy|
hydy 0gen difadthyBucadnyldi [MEdprypeyt Cli 44y4- | sopr openyl | hydrogen
ﬂ tent butylbenzyl hydrogen 532 morpholinyl)benzyl
3 | | ert- but [ benz
R L A e R
Sz OYTTl IIl:lII I ttar |
ERERa 18?%96&agn i e
ethylsu00|nyl i sopropeny! ~ 4- ani ndB 9¥PqﬁﬁHPg%Eﬂ 536
3' ., 3'|-di net hyl succinyl| i sopropyl| #am nobenzyl
98P § Gei-dirBathyplutaeyl di isemigpdl ut 4~ i sopr openyl | hydrogen
4- acet anmi dobenzyl hydriogen 538 Bmeylpipenaziniiibghyt ar yl
ilsopriopyl 4-acet am dobenzyl hydrijoggdn 539
3’583 [ 303 RkBiHyEUeGhAY| | ik ny4-(4- acet am dobenylrogen
rydrcgen VO 2806/05%%5 %gg§?§§0%§é@@ﬁﬂﬁ%uhuﬂﬁmﬁ Ry R%
582 | 3'3'-dimethylsuccinyl | isopropyl 4-(4- hydrogen
methylpiperazinyl)ben
zyl
583 | 3',3'-dimethylglutaryl | isopropenyl | 3-[6-(4- hydrogen
morpholinyl)pyridinyl
Jmethyl
584 | 3',3"-dimethylglutaryl | isopropyl 3-[6-(4- hydrogen
morpholinyl)pyridinyl
Jmethyl
585 | 3',3'-dimethylsuccinyl | isopropenyl | 3-[6-(4- hydrogen
morpholinyl)pyridinyl
Jmethyl
586 | 3',3'-dimethylsuccinyl | isopropyl 3-[6-(4- hydrogen
morpholinyl)pyridinyl
Jmethyl
587 | 3',3-dimethylglutaryl | isopropenyl | 4-azido-2,3,5,6- hydrogen
tetrafluorobenzyl
588 | 3',3-dimethylglutaryl | isopropyl 4-azido-2,3,5,6- hydrogen
tetrafluorobenzyl
589 | 3',3"-dimethylsuccinyl | isopropenyl | 4-azido-2,3,5,6- hydrogen
tetrafluorobenzyl
E9O 3',3'-dimethylsuccinyl | isopropyl 4-azido-2,3,5,6- hydrogen




540 3', 3' -di net hyl succi nyl
hydr ogen

541 3',3'

wdad2¢08/023285 4- hydr ogen

3,3

t et rahydr onapht hyl)

- di et hyl gl ut ar yl

I sopr

-di et hyl gl ut aryl

opyl
i sopropenyl

4- acet am dobenzyl

t et rahydr onapht hyl ) 542PCT/US2005/041043

I sopropyl

1-(1,2,3,4- hydr

543 3', 3' -di net hyl succi nyl

ogen

isopropenyl 1-(1, 2,3, 4- hydroggq _tetrahydronapht hyl)
544 3',3' -di net hyl succi nyl isopropyl 1-(1,2,3,4-
hydrogen tetrahydronapht hyl) 545
3 3 -dipet h\J/I gl utar \/I s Sopropeny (.\, 1 o .eny et-hwvd
Aydr 6&en 546 33" - diMa hyl gl ut Ryl i sopropyl | Ko
(R -1-phenyl et hyl hydrogen 547 3%u8ﬂWIWbﬁwmwlsuccinyl
[ T eyt
33?5 %gjd Eﬁ?ﬁﬁl?l?ucm nyl %F%gy%l yl : %l(ﬁtﬁgg % hydrogen
hydr ogen 549 3,3 - dlmethylgluta,trer opro e y
Q) -1-pnhenv] et h\/l hvdr ogeh—560 X.}'F'thyi. etk nl Har
| 5931 Spyrdupeyiglyaaty | [Py dr phbd-azilor 5,506-0" | hydrogen
3", 3'|- di net hyl succi nyl| i sopr openyfetrpfbjarghengayhant hy |
hydr agen 562 3',3' -dinet hyl succjiinglethdopr opyl
(| 9p3 13phatnybibitsytcihyldr cgeprop&fB [32-[@-azitlord8/3yd-gl | thardspigen
iilsopriopenyl 4-(1- hydrlogen et hyieiraflwtaatsnybylymt hyI
564IE 3 dinethylglutaryl isopr opyletithd (1- hydrogen
r MAEY I ccCl
[ :Sg%r c’;’ péenn %ly}(/s?& n dr oge% rret h 2:31[1. 4%Z%ti;§1§s?‘l %ﬁogen
366 3',3' dlnethylsu00|nyl i soprp ?h % %zﬁ%c
et m-dazol-viYme vl ER7 2 Feth U' gt A
i ssgér ép%f@}‘ine%lyfgiﬁta{@dr o’é@i’fOPWF h ym)é%gﬁg 3?/ ) met }’?5(97"%@“
568 3', 3" -dinmethylglutaryl |soprp hydr ogen
neohy I3 &'ahm‘ddy}glymtl isopropyl (K)-2-hydr oxy-12 hydrogen
phenylethyl
597 | 3'3'-dimethylsuccinyl | isopropenyl | (R)-2-hydroxy-1- hydrogen
phenylethyl
598 | 3',3"-dimethylsuccinyl | isopropyl (R)-2-hydroxy-1- hydrogen
phenylethyl
599 | 3',3'-dimethylglutaryl isopropenyl | (S)-2-hydroxy-1- hydrogen
phenylethyl
600 | 3',3"-dimethylglutaryl | isopropyl (S)-2-hydroxy-1- hydrogen
phenylethyl
601 | 3',3'-dimethylsuccinyl | isopropenyl | (S)-2-hydroxy-1- hydrogen
phenylethyl
602 | 3',3'-dimethylsuccinyl | isopropyl (S)-2-hydroxy-1- hydrogen
phenylethyl
603 | 3',3"-dimethylglutaryl isopropenyl | 2-phenylethyl hydrogen
604 | 3',3'-dimethylglutaryl isopropyl 2-phenylethyl hydrogen
605 | 3',3'-dimethylsuccinyl | isopropenyl | 2-phenylethyl hydrogen
606 | 3',3'-dimethylsuccinyl | isopropyl 2-phenylethyl hydrogen
607 | 3',3"-dimethylglutaryl | isopropenyl | 2-N,N- hydrogen
dimethylaminoethyl
608 | 3',3'-dimethylglutaryl | isopropyl 2-N,N- hydrogen
dimethylaminoethyl
609 | 3',3'-dimethylsuccinyl | isopropenyl | 2-N,N- hydrogen
dimethylaminoethyl
610 | 3',3'-dimethylsuccinyl | isopropyl 2-N,N- hydrogen
dimethylaminoethyl
611 | 3',3'-dimethylglutaryl | isopropenyl | 2-(1-amino-2- hydrogen
methylpropyl)




hyl 569 3', 3'-dinethyl succinyl 'isopropenyl 3-(5-
hydrogen nethylisoxazolyl)met hyl 570

w@2908/0st53ret hyl succi nyl i sopropyl 3-(5- hydr oge@I/US2005/041043
met hyl i soxazol yl )met hyl WO 2006/ 053255
PCT/ US2005/ 041043 -50 # R R3 Rl Rio 571
3',3‘-dinethy|g|utary| i soprope&pyl 2, 3-di chl orobenzyl

hydrogen 572 3',3'-dinethylglutaryl isopropyl
2, 3- dichlorobenzyl hydrogen 573
3'__3'. di pet hyl succi-ayl—isopropes y—2-3—di-eht-orobenzyl
hifdr oBen 574 3' . 3' - dild® hyl succi Ryl i sopropyl 10
2682 d B'C?Hdunctbglﬁlyhryhyc risqpeopyl575 2-(1-amino-2- hydrogen
3", 3"-di met hyl gl utaryl| i sopr openyhethylptbpybhydr ogen
[ phol 3k s tBORAEYny 7§ iSoprépenyl Me2-(Nhiginatar vl hydrogen
opropyl 4- (4 hy ogen norphohhgﬁ Ryl 577
I en
;F;r’lgh 8‘;’3 ﬁ;‘%lg H&fiﬁ}ﬂ 815%5}8 p - -ai:fho i‘?/g;loge” hydrogen
irSop! nn'l 4 L3 u -ege—1bf perzZyt—579
3013 g?rﬁjé‘ﬁlﬁt}lp’@lm yl| PEPP ny% A a- hydro o) Hydrogen
Yet hyl pi per azi nyl ) hen | zyl 580 3} diset %g%gzggﬂu;
i| S001 6b§/+d1me1(h41g1¢t9ﬂd'l odesoprapylhy | pipefazi nyl ) ben i‘?’ﬁiogen
381 3',3' -di met hyl sucdi nyl i sopr ofimeihylamipapropyldrogen
et hy |393‘Fﬂi1ﬁé’@1§/lsnydiﬂ)b enisaytbperhB2| 2-N, V- hydrogen
3', 3'|-di met hyl succi nyl| i sopropyl | dimfethyldnyidomopyil
1 BY DA RERLSAYENREN | 4dpropyl 2-N,N- hydrogen
dimethylaminopropyl
619 | 3',3'-dimethylglutaryl isopropenyl | 3-(4- hydrogen
morpholinyl)propyl
620 | 3',3'-dimethylglutaryl isopropyl 3-(4- hydrogen
morpholinyl)propyl
621 | 3',3'-dimethylsuccinyl | isopropenyl | 3-(4- hydrogen
morpholinyl)propyl
622 | 3',3'-dimethylsuccinyl | isopropyl 3-(4- hydrogen
morpholinyl)propyl
623 | 3',3'-dimethylglutaryl isopropenyl | 3-(1- hydrogen
imidazolyl)propyl
624 | 3',3'-dimethylglutaryl isopropyl 3-(1- hydrogen
imidazolyl)propyl
625 | 3',3'-dimethylsuccinyl | isopropenyl | 3-(1- hydrogen
imidazolyl)propyl
626 | 3',3'-dimethylsuccinyl | isopropyl 3-(1- hydrogen
imidazolyl)propyl
627 | 3',3'-dimethylglutaryl isopropenyl | 2-(4- methyl
methylmorpholinyl)m
ethyl
628 | 3',3'-dimethylglutaryl isopropyl 2-(4- methyl
methylmorpholinyl)m
ethyl
629 | 3',3'-dimethylsuccinyl | isopropenyl | 2-(4- methyl
methylmorpholinyl)m
ethyl
630 | 3',3"-dimethylsuccinyl | isopropyl 2-(4- methyl
methylmorpholinyl)m
ethyl
631 | 3',3'-dimethylglutaryl isopropenyl | 2-morpholinylmethyl | methyl
632 | 3',3'-dimethylglutaryl isopropyl 2-morpholinylmethyl | methyl
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PCT/ |US2005/ 041043 -51 # R R3 Rirhorphqlinyl)methyl

[ 630 pRuaimp&angittaryi591 isbprddyl di ety egt-ut ar y| methyl

sopfopenyl 2-[(4-azido-2, 3,5, 6- vwysegbonyl
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639 | 3',3'-dimethylglutaryl isopropenyl | (1R, 3R)-3-N,N- hydrogen
dimethylaminocyclop
entyl

640 | 3',3'-dimethylglutaryl isopropyl (1R, 3R)-3-N,N- hydrogen
dimethylaminocyclop
entyl

641 | 3',3'-dimethylsuccinyl | isopropenyl | (1R, 3R)-3-N,N- hydrogen
dimethylaminocyclop
entyl

642 | 3',3'-dimethylsuccinyl | isopropyl (1R, 3R)-3-N,N- hydrogen
dimethylaminocyclop
entyl

643 | 3',3"-dimethylglutaryl isopropenyl | (1S, 3S)-3-N,N- hydrogen
dimethylaminocyclop
entyl

644 | 3',3"-dimethylglutaryl isopropyl (1S, 3S)-3-N,N- hydrogen
dimethylaminocyclop
entyl

645 | 3',3'-dimethylsuccinyl | isopropenyl | (1S, 3S)-3-N,N- hydrogen
dimethylaminocyclop
entyl

646 | 3',3'-dimethylsuccinyl | isopropyl (1S, 3S)-3-N,N- hydrogen
dimethylaminocyclop
entyl

647 | 3',3'-dimethylglutaryl isopropenyl | (1R, 3R)-3- hydrogen
aminocyclopentyl

648 | 3',3'-dimethylglutaryl | isopropyl (IR, 3R)-3- hydrogen
aminocyclopentyl

649 | 3',3'-dimethylsuccinyl | isopropenyl | (1R, 3R)-3- hydrogen
aminocyclopentyl




ino] ethyl 595 3', 3" -dinethyl glutaryl isopropenyl
(R)-2-hydroxy- 1 - hydrogen phenylethyl 596
w@2908/0st53ret hyl gl ut aryl i sopropyl (R)-2-hydr oxBeT/US2005/041043
hydrogen phenylethyl 597 3',3'-dinethyl succinyl
I sopropenyl (R)-2-hydroxy-I- hydrogen phenylethyl 598
3", 3" -di net hyl succinyl isopropyf_ (R)-2-hydroxy-|-
hydrogen phenylethyl 599 3',3"'-dinethyl glutaryl
[ sopr ogenyi h( IS)I 2- hydlr oxy- |- hydrogen phenyl et hyI 600
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PCT/ L_JSZOOS/ 041043 -52 # R R3 R y1

657 | 3',3'-dimethylsuccinyl | isopropenyl | (1r, 4r)-4-N,N- hydrogen
dimethylaminocycloh
exyl

658 | 3',3'-dimethylsuccinyl | isopropyl (1r, 4r)-4-N,N- hydrogen
dimethylaminocycloh
exyl

659 | 3',3'-dimethylglutaryl isopropenyl | (1s, 4s)-4-N,N- hydrogen
dimethylaminocycloh
exyl

660 | 3',3'-dimethylglutaryl isopropyl (1s, 4s)-4-N,N- hydrogen
dimethylaminocycloh
exyl

661 | 3',3'-dimethylsuccinyl | isopropenyl | (1s, 4s)-4-N,N- hydrogen
dimethylaminocycloh
exyl

662 | 3',3'-dimethylsuccinyl | isopropyl (1s, 4s)-4-N,N- hydrogen
dimethylaminocycloh
exyl

663 | 3',3'-dimethylglutaryl isopropenyl | (11, 4r)-4- hydrogen
aminocyclohexyl

664 | 3',3'-dimethylglutaryl isopropyl (1r, 4r)-4- hydrogen
aminocyclohexyl

665 | 3',3"-dimethylsuccinyl | isopropenyl | (1r, 4r)-4- hydrogen
aminocyclohexyl

666 | 3',3'-dimethylsuccinyl | isopropyl (1r, 4r)-4- hydrogen
aminocyclohexyl

667 | 3',3'-dimethylglutaryl | isopropenyl | (Is, 4s)-4- hydrogen

aminocyclohexyl
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671 | 3',3'-dimethylsuccinyl | isopropenyl | 4-(tert-butoxycarbonyl)piperazinyl
672 | 3',3'-dimethylglutaryl | isopropenyl | 4-(fert-butoxycarbonyl)piperazinyl
673 | 3'3'-dimethylsuccinyl | isopropenyl | morpholinyl
674 | 3',3'-dimethylglutaryl | isopropenyl | morpholinyl
675 | 3',3-dimethylsuccinyl | isopropenyl | piperidinyl
676 | 3',3'-dimethylglutaryl | isopropenyl | piperidinyl
677 | 3',3'-dimethylsuccinyl | isopropenyl | piperazinyl
678 | 3',3"-dimethylglutaryl | isopropenyl | piperazinyl
679 | 3',3'-dimethylsuccinyl | isopropyl 4-(tert-butoxycarbonyl)piperazinyl
680 | 3',3"-dimethylglutaryl | isopropyl 4-(tert-butoxycarbonyl)piperazinyl
681 | 3',3'-dimethylsuccinyl | isopropyl morpholinyl
682 | 3'3"-dimethylglutaryl | isopropyl morpholinyl
683 | 3',3'-dimethylsuccinyl | isopropyl piperidinyl
684 | 3'.3-dimethylglutaryl | isopropyl piperidinyl
685 | 3',3'-dimethylsuccinyl | isopropyl piperazinyl
686 | 3',3-dimethylglutaryl | isopropyl piperazinyl
687 | 3',3"-dimethyl-4-(4- isopropenyl | 4-(4-
morpholinyl)-4- morpholinylcarbonyl)piperazinyl
oxobutanoyl
688 | 3',3"-dimethyl -4-(4- isopropyl 4-(4-
morpholinyl)-4- morpholinylcarbonyl)piperazinyl
oxobutanoyl
689 | 3'3'-dimethylglutaryl | isopropenyl | 4-methylpiperazinyl
690 | 3',3"-dimethylglutaryl | isopropyl 4-methylpiperazinyl
691 | 3'.3'-dimethylsuccinyl | isopropenyl | 4-methylpiperazinyl
692 | 3',3"-dimethylsuccinyl | isopropyl 4-methylpiperazinyl
693 | 3'.3'-dimethylglutaryl | isopropeny! | 4-ethylpiperazinyl




met hyl nor phol i nyl ) m et hyl
i sopropenyl 2-(4- nethyl

W® 3®6/853233 - di et hyl succi nyl
met hyl mor phol i nyl ) m et hyl

629 3',3' -dinmet hyl succi nyl
nmet hyl nor phol i nyl ) m et hyl
i sopropyl 2-(4- nepdmyiUS2005/041043
631 3', 3" -dinethylglutaryl

i sopropenyl 2-norpholinyl methyl methyl 632
3',3" -dinethylglutaryl isopropygg_2-norpholinyl nethyl
met hyl WO 2006/ 053255 PCT/ US2005/ 041043 -53 # R R3
Rl Rro 633 3,3 dinethylsuccinyl i sopr openyl
2 - ot bholi m/I rmf vl v ?Q/I 3" 3 —dirrethvhsucct ”yi
60ihr yA-dnelyl gy ) is Zrbiylppszazin
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8693 1 di ainhathgblitayy| | issappanygly | | Lisogropyipigerazmyi hy|
butOX/carbonyI nnrpholinvl)nethvl 637
3698 1 diIvatrhetheghtargl | | sepoppydpenyt-isepiopylpimsrazinyiet hy|
but oxycar bonyl norpholinyl)nethyl 638
3'698" | Al Fretrhethelswaimy | | issmppanpy | | Risprropylpinerazinst hy |
tut oxycar bonyl norpholinyl)nethyl 639 : i
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3'708' fdl,thgthgllghxtaWyl 1Sgp;ppcmy§/| 4-{oycloprypysnegaylpiperazinyl
hydrogen di net hyl am nocyclop eTm vl 641 i i
3702' | 3. ndimsthwighuay | | isegppyipenyf-(QeRoprapyjmeihyfpiperazinyl
hydr ogen
7703 1 3'3-dimethylsuccinyl | isopropenyl | 4-(cyclopropylmethyl)piperazinyl
704 | 3'3-dimethylsuccinyl | isopropyl 4-(cyclopropylmethyl)piperazinyl
705 | 3'3-dimethylglutaryl | isopropenyl | 4-benzylpiperazinyl
706 | 3',3-dimethylglutaryl | isopropyl 4-benzylpiperazinyl
707 | 3',3-dimethylsuccinyl | isopropenyl | 4-benzylpiperazinyl
708 | 3',3-dimethylsuccinyl | isopropyl 4-benzylpiperazinyl
709 | 3'3'-dimethylglutaryl | isopropenyl | 4-[3-(5-
: methylisoxazolyl)methyl]piperazin
yl
710 | 3',3-dimethylglutaryl | isopropyl 4-[3-(5-
methylisoxazolyl)methyl]piperazin
yl
711 | 3',3'-dimethylsuccinyl | isopropenyl | 4-[3-(5-
methylisoxazolyl)methyl]piperazin
yl
712 | 3',3-dimethylsuccinyl | isopropyl 4-[3-(5-
methylisoxazolyl)methyl]piperazin
yl
713 | 3' 3-dimethylglutaryl | isopropenyl | 4-(4-pyridinylmethyl)piperazinyl
714 | 3'3-dimethylglutaryl | isopropyl 4-(4-pyridinylmethyl)piperazinyl
715 | 3'3-dimethylsuccinyl | isopropenyl | 4-(4-pyridinylmethyl)piperazinyl
716 | 3',3-dimethylsuccinyl | isopropyl 4-(4-pyridinylmethyl)piperazinyl
717 | 3',3-dimethylglutaryl | isopropenyl | 4-acetylpiperazinyl
718 | 3'3-dimethylglutaryl | isopropyl 4-acetylpiperazinyl
719 | 3',3-dimethylsuccinyl | isopropenyl | 4-acetylpiperazinyl
720 | 3',3-dimethylsuccinyl | isopropyl 4-acetylpiperazinyl
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725 | 3'3'-dimethylglutaryl | isopropenyl | 4- (methylsulfonyi)plperazmyl
726 | 3'3-dimethylglutaryl | isopropyl 4-(methylsulfonyl)piperazinyl
727 | 3',3'-dimethylsuccinyl | isopropenyl | 4-(methylsulfonyl)piperazinyl
728 | 3',3'-dimethylsuccinyl | isopropyl 4-(methylsulfonyl)piperazinyl
729 | 3',3'-dimethylglutaryl | isopropenyl | 4-cyclopropylpiperazinyl
730 | 3'3'-dimethylglutaryl | isopropyl 4-cyclopropylpiperazinyl
731 | 3',3'-dimethylsuccinyl | isopropenyl | 4-cyclopropylpiperazinyl
732 | 3',3'-dimethylsuccinyl | isopropyl 4-cyclopropylpiperazinyl
733 | 3',3-dimethylglutaryl | isopropenyl | 4-(2-
methoxyethylaminocarbonyl)piper
azinyl
734 | 3'3'-dimethylglutaryl | isopropyl 4-(2-
methoxyethylaminocarbonyl)piper
azinyl
735 | 3'3-dimethylsuccinyl | isopropenyl | 4-(2-
methoxyethylaminocarbonyl)piper
azinyl
736 | 3',3'-dimethylsuccinyl | isopropyl 4-(2-
methoxyethylaminocarbonyl)piper
azinyl
737 | 3',3-dimethylglutaryl | isopropenyl | 4-(2-hydroxyethyl)piperazinyl
738 | 3'3-dimethylglutaryl | isopropyl 4-(2-hydroxyethyl)piperazinyl
739 | 3',3'-dimethylsuccinyl | isopropenyl | 4-(2-hydroxyethyl)piperazinyl
740 | 3',3'-dimethylsuccinyl | isopropyl 4-(2-hydroxyethyl)piperazinyl
741 | 3'3'-dimethylglutaryl | isopropenyl | 4-(2-methoxyethyl)piperazinyl
742 | 3',3'-dimethylglutaryl | isopropyl 4-(2-methoxyethyl)piperazinyl
743 | 3',3"-dimethylsuccinyl | isopropenyl | 4-(2-methoxyethyl)piperazinyl
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751 | 3'3"-dimethylsudcinyl | oprop%nyl 4- (amma’carbonyf)fhperazmyl
752 | 3',3'-dimethylsuccinyl | isopropyl 4-(aminocarbonyl)piperazinyl
753 | 3'3-dimethylglutaryl | isopropenyl | 4-(aminosulfonyl)piperazinyl
754 | 3'3'-dimethylglutaryl | isopropyl 4-(aminosulfonyl)piperazinyl
755 | 3'3'-dimethylsuccinyl | isopropenyl | 4-(aminosulfonyl)piperazinyl
756 | 3',3'-dimethylsuccinyl | isopropyl 4-(aminosulfonyl)piperazinyl
757 | 3'3'-dimethylglutaryl | isopropenyl | 3-oxopiperazinyl
758 | 3',3'-dimethylglutaryl | isopropyl 3-oxopiperazinyl
759 | 3',3'-dimethylsuccinyl | isopropenyl | 3-oxopiperazinyl
760 | 3'3'-dimethylsuccinyl | isopropyl 3-oxopiperazinyl
761 | 3',3'-dimethylglutaryl | isopropenyl | 4-methyl-3-oxopiperazinyl
762 | 3',3'-dimethylglutaryl | isopropyl 4-methyl-3-oxopiperazinyl
763 | 3',3"-dimethylsuccinyl | isopropenyl | 4-methyl-3-oxopiperazinyl
764 | 3',3'-dimethylsuccinyl | isopropyl 4-methyl-3-oxopiperazinyl
765 | 3'3-dimethylglutaryl | isopropenyl | 4-(hydroxyethyl)-3-oxopiperazinyl
766 | 3',3'-dimethylglutaryl | isopropyl 4-(hydroxyethyl)-3-oxopiperazinyl
767 | 3',3-dimethylsuccinyl | isopropenyl | 4-(hydroxyethyl)-3-oxopiperazinyl
768 | 3',3'-dimethylsuccinyl | isopropyl 4-(hydroxyethyl)-3-oxopiperazinyl
769 | 3',3'-dimethylglutaryl | isopropenyl | 4-(2-hydroxybenzoyl)piperazinyl
770 | 3',3"-dimethylglutaryl | isopropyl 4-(2-hydroxybenzoyl)piperazinyl
771 | 3',3"-dimethylsuccinyl | isopropenyl | 4-(2-hydroxybenzoyl)piperazinyl
772 | 3'3'-dimethylsuccinyl | isopropyl 4-(2-hydroxybenzoyl)piperazinyl
773 | 3',3-dimethylglutaryl | isopropenyl | 4-[3-(1,2,4-
oxadiazolyl)methyl]piperazinyl
774 | 3',3'-dimethylglutaryl | isopropyl 4-[3-(1,2,4-
oxadiazolyl)methyl]piperazinyl
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784 | 3',3"-dimethylsuccinyl | isopropyl 4-[1-(1,2,3,4-
tetrahydronaphthyl)]piperazinyl
785 | 3',3'-dimethylglutaryl | isopropenyl | 4-[4-
(acetamidobenzyl) [piperazinyl
786 | 3',3'-dimethylglutaryl | isopropyl 4-[4-
(acetamidobenzyl)piperazinyl
787 | 3',3'-dimethylsuccinyl | isopropenyl | 4-[4-
(acetamidobenzyl) Jpiperazinyl
788 | 3',3'-dimethylsuccinyl | isopropyl 4-[4-
(acetamidobenzyl)|piperazinyl
789 | 3',3'-dimethylglutaryl | isopropenyl | (1S, 4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptanyl
790 | 3',3'-dimethylglutaryl | isopropyl (1S, 4S)-5-methyl-2,5-
diazabicyclo[2.2.1Theptanyl
791 | 3',3'-dimethylsuccinyl | isopropenyl | (1S, 4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptanyl
792 | 3',3'-dimethylsuccinyl | isopropyl (1S, 4S)-5-methyl-2,5-
diazabicyclo[2.2.1Theptanyl
793 | 3',3'-dimethylglutaryl | isopropenyl | (1R, 4R)-5-methyl-2,5-
diazabicyclo[2.2.1]heptanyl
794 | 3',3'-dimethylglutaryl | isopropyl (1R, 4R)-5-methyl-2,5-
diazabicyclo[2.2.1]heptanyl
795 | 3',3'-dimethylsuccinyl | isopropenyl | (1R, 4R)-5-methyl-2,5-
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Y sopropyl

1,4-0xazepanyl

1019

3',3'-dimethylsuccinyl

isopropenyl

1,4-oxazepanyl

1020

3',3'-dimethylsuccinyl

isopropyl

1,4-oxazepanyl

1021

3',3'-dimethylglutaryl

isopropenyl

thiomorpholinyl

1022

3',3'-dimethylglutaryl

isopropyl

thiomorpholinyl

1023

3',3"-dimethylsuccinyl

isopropenyl

-thiomorpholinyl

1024

3',3'-dimethylsuccinyl

isopropyl

thiomorpholinyl

1025

3' 3'-dimethylglutaryl

isopropenyl

thiomorpholinyl 1-oxide

1026

3',3'-dimethylglutaryl

isopropyl

thiomorpholinyl 1-oxide

1027

3' 3'-dimethylsuccinyl

isopropenyl

thiomorpholinyl 1-oxide

1028

3',3'-dimethylsuccinyl

isopropyl

thiomorpholinyl 1-oxide

1029

3',3"-dimethylglutaryl

isopropenyl

thiomorpholinyl 1,1-dioxide

1030

3'.3'-dimethylglutaryl

isopropyl

thiomorpholinyl 1,1-dioxide

1031

3',3'-dimethylsuccinyl

isopropenyl

thiomorpholinyl 1,1-dioxide

1032

3'.3'-dimethylsuccinyl

isopropyl

thiomorpholinyl 1,1-dioxide

PCT/US2005/041043




874 3',3' -dinmethylglutaryl isopropyl (R- 3-N,N WD
2006/ 053255 PCT/ US2005/ 041043 - 63 diethyl am nop
W@ re06/053258li nyl 875 3', 3' -di net hyl succi nyl i sopCDPs2U9$/041043

(R - 3-N,N diethylam nopyrrolidinyl 876

3', 3" -dinmethyl succinyl isopropyl (R - 3-N N

di et hyl am nopyrrolidinyl 877_g9.3"-dinethylglutaryl

i sopropenyl (S)- 3-N, N diethylam nopyrrolidinyl 878

3,3 -dinmethyl glutaryl isopropyl (S)- 3-N/ N

di et hyl am nopyrrol i di nyl 879 3 , 3 -di rret hyI succi nyl
[Ooszklgsom ° g%‘!tequ(/‘?soélﬂ) RQBSIPE%/ Rlv}}%lgeg% 5S§1yf LN arg not §1m1ted to, those

d el | gl utaryl

AR ISR | 8@%‘%5192%2%%;’%%??“3?%??‘ Ys82
Tﬁ;% Eﬂ 4 met hyl gl utaryl isopropyl (R)-

Lt yl am nopyrrolidinyl 883 3',3'-dinethyl succinyl
gopr prenyl (R - 3-N-etayl am nopyRipl i dinyl 884 Rys
1038 | 9Bkl yAstictindY 1| idopeierpy! | fR}-butyl hydrogen
RUZRN @yﬂeﬁgagﬁlw@ bopeB> Prerbuil] TSNy Gl @fden
10’3;5 ﬂﬁ"-' l:mg\tlf}ﬂ ULy ,, Lis.{ﬁ’o el 18f’yte%1{"f)ﬁt8k§é)ﬁbonﬂbt hydrogen
1036 B3-dimethylgloaryl Jiisoprdpenyly prerbutgrycabonyl lg,@ngya&
0%t b shgmetlgylsucomyl srlwmpﬁnﬂnn [ PicHIoRyi ny |~ ggg hydrogen
31038 | dfi3dinteyhdpluiaryly || isopoqpenydy| | psfhoxy hydrogen
B108%] Biyal- amenlqﬂwdcniyil diisopkopeBEO B5-t&razdiyiret hyl gl|utydrogen

36 J;Is:%“a* Siisturat T | TSR %‘h&lﬂy FRIEIRI I ATNYT [88frogen

51031 [ 32 dimethyisuceinyl | isopronyl ™~ o rert-butyl hydrogen
21042 [ &3 rdimsppdahugaryl, | 1$medylmpn fert-batyl hydrogen

31043 ra‘r%ﬂmnqﬂmﬂsm,@mya lisqpropyl g seri-butoxycarbonyl | hydrogen
B3'1084 1 8i3vdinmegh g gharpl | icpoemyd pyl {dgRy-butoxycarbonyl | hydrogen

31045 erpaphdthylbydeiryl glisapirepyl  89dethoxy hydrogen

31045 1 9 IBiAthAbREAYY || ibpRRiPPeNY meftoky hydrogen

)5”1(947 TR yl>ﬁoQ:Yr{}ﬁ AlikHro¥  SV5-tetrazolyl hydrogen

I, 1948 ] 273" dimet] wﬂgﬁl"t i ao,p‘fé‘ﬂy:l’ py! 8 ",5 ?étrazolyl hydrogen
ToT o1 J LI} T T Ut

[0083]; ( 4- ,Té?reggrtg,qh 4931%:0%15%/ {yp%a%? prqolg e(‘g% encg ﬁlz and R;3 taken with the nitrogen to

W ch t%}:)gﬁ'% IAVLL )8391?%{ g Ih}s%?)%&ﬁ@l’)ié Bé’t@oaryl include those found in Table 9:

T(‘%glb]g?net hyI gI utaryl isopropenyl (R)-
rolidinyl)pyrrolidinyl 898

{ @, met hyl gl utaryl| Rgopropyl | @) and Ry; taken with the
- (1 pyrrol i di nyl') pyrrolidinyl nitrogen to which they are
attached

1049 | 3',3'-dimethylsuccinyl | isopropenyl | 4'-carboxypiperidinyl

1050 | 3',3'-dimethylglutaryl | isopropenyl | 4'-carboxypiperidinyl

1051 | 3',3'-dimethylsuccinyl | isopropenyl | 3-hydroxypyrrolidinyl
1052 | 3',3-dimethylglutaryl | isopropenyl | 3'-hydroxypyrrolidinyl
1053 | 3',3-dimethylsuccinyl | isopropenyl | 4',4’-difluoropiperidinyl
1054 | 3',3'-dimethylglutaryl | isopropenyl | 4',4’-difluoropiperidinyl
1055 | 3'3"-dimethylsuccinyl | isopropenyl | 4'-ethylpiperazinyl

1056 | 3',3-dimethylglutaryl | isopropenyl | 4'-ethylpiperazinyl

D)L




899 3', 3' -di net hyl succi nyl isopropenyl
3-(1-pyrrolidinyl)pyrrolidinyl 900
wW@2q08/05xts5et hyl succi nyl i sopropyl (R)-
3-(1-pyrrolidinyl)pyrrolidinyl 901
3,3 -dinethyl glutaryl isopropenyl (S)-
3-(1-pyrrolidinyl)pyrrolidinyl~q902
(S)-
903

3',3 -dinmethyl glutaryl isopropyl
041\ ,p\ar“yoxympemdmyl

(R)-

PCT/US2005/041043

dinmethvl sueed H—i-soe eh

21(?517 ' L
)8 F dimiethiydsticrimyt | afoproipy |~ Ygiydroxypyrrolidinyl
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31060 [ FRTRLIDA AL LAY | idopRBKOPY! | #-AHMeRbseridhyly|

e
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[0084 11 37

3 (1 pyrrolldlnyl)pyrrolldlnyI
P r&mréihﬂsncvmf SOPRPNL]
31038 | {13 ndimeidglataryly || isoRropyhpy | | £ gprboxypiperidinyl
B1Q30
-3 3 ndibdeyhydglutaayly || isopmpybpenyB'-ldsoviypppelpdnyldi ny|
VR Z005 UG Rreaey 1R tinyS2 Gdbfdp41 04 3| 4'4841iM@opiperidinyl
1063 n,‘} @;@et'lf&ldy S i$ohtop f?e.r REWNYIpiperazinyl
100 bR ey atandy ls,gﬁggp%,% O Tt gL
3 3 _di rret hyl gl ut aryI
10 3 B limited
A§d1t1§lhgnlé%xﬁie}ngg é&%ﬁﬁ%{mﬁsé@lﬁrgg&zyﬂ (P9 RiddEdd, Bt not limite

4t xlaee fremntidin Agble 1912 3' | 3' - di met hyl succi nyl i sopr opyl
4- oxopi peridinyl 913 3',3'-dinethy|g|utary|
mxoprepenyl 4- hydr oxypi peridinyl 914
3,3 -dinmethyl glutaryl isopropyl 4-hydroxypiperidinyl
!#b 3TRY -dlnethylsu00|nyl I sopriopgnyl Ry
T3 ST HIREh R deé&p répend -|JeAESuoAyS UCC] Bydrogen
21066 | 33'-dime} ﬁ],grlﬁ{tﬁ’li sOptop!  Prt-butoxy hydrogen
DR b s0ss o ol oD R Tt Rt oy | oz
i 4668 0P\’ dimeyhN[sapamng PIERRYld] nyiert-texy 1 hydrogen
3'1089 | di3dithethslghsimy | | isepsppanyt nvl]nethyl hydrogen
41870¥ @i Adimethidrtagl nlyisoprogd 3' | Bethy] met hy| s bydiogen
i[30pT 0BYF-dfndinblsdiciglnbbepdndi Nyfneth9P 1 hydrogen
3 1%‘?2 g1 TRV YISHE @R | 1sS2BH AP e NYinethyl hydrogen
11073 1 313040 ety JHLRFT fgbﬂ‘}ﬁ] eny?: Azmethyl methyl
o L ey S 5By Lmethy! methyl
31036 | 3} rehimethy|she m&h 1SQP¥’Rp¢n¥In cthyl methyl
41026 13k Bisnethylsypgindy | wpprgpyl golmethyl methyl
3'1,037 4 61, Fretimyihylghenny| isspopeny| | trifluromethyl | hydrogen
4-1(043 mor phiohbmyl gipaper | dopybyl 92btrifluromethyl | hydrogen
371099 { 81 TRER¥IGIsuEahY isﬁﬂbf)éﬁi@n yirifluromethyl | hydrogen
4G A UORCASTL AT (188809 . 3] o FBhAN]I0T Y tieen
SRRT R G B AL HAPT REbIGHLI | ol hydrogen
41082 2 ‘7‘3‘]']5’;%- orgkl Xy 15@%@ SZ’]'PC” Dl?ﬁn%l‘t AryH-ste ,I%ygrglgen
i|SKO8B 4 b -dimst lsyﬁ'flmdn isapropen | Byl ‘hydfogen
3 1084 &, pretitgthylsuecinyll | isepigpihenyphenyl hydrogen
4-10%6t| By 'sditrethydgties)l pi pepiogemy}| | hedogen hydrogen
1086-| & sedihietiglglbary| | isspboby! | hydrogen hydrogen
A-1g&pt @Xﬁ'gd-ih{reﬁﬂ@éﬁbé’iﬁillp' Repiope! | hydrogen hydrogen
1088 | 3',3"-dimethylsuccinyl | isopropyl hydrogen hydrogen
[0085] Additional preferred compounds wherein R, is (ii) include the compounds found

in Table 11:
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3,3

- di met hyl gl utaryl i sopropenyl (S) 3 (cycloprop

[Oosﬁinecar Q%’é ﬁgﬂféﬁg eerJl 'con'gJoﬂX(!ls 914(91(1%65 _deléi‘_/atives of R; and R, is (iv).

aryl opr opy

(@mhpmemabeﬁamb@mamamzpyrroli di nyl 947

3,3

- di net hyl succi nyl isopropenyl (S)- 3-

(gypg;Lqpmpanecar boxam do) pyrroli dinyl 948

dimet hyl succinyl isopropyl (S)- 3

# Ry Ry is (1V) R3 7
and Ry is

1099 | 3',3'-dimethylsuccinyl | hydrogen ethoxymethoxy(methyl)methyl
1100 | 3',3'-dimethylglutaryl | hydrogen ethoxymethoxy(methyl)methyl
1101 | 3',3'-dimethylsuccinyl | hydrogen 1'-oxoethyl
1102 | 3',3'-dimethylglutaryl | hydrogen 1'-oxoethyl
1103 | 3',3'-dimethylsuccinyl | hydrogen 1'-methoxymethyl
1104 | 3',3'-dimethylglutaryl | hydrogen 1'-methoxymethyl
1105 | 3',3'-dimethylsuccinyl | hydrogen isobutyl
1106 | 3',3'-dimethylglutaryl | hydrogen isobutyl
1107 | 3',3'-dimethylsuccinyl | hydrogen 2'-hydroxyisopropyl
1108 | 3',3'-dimethylglutaryl | hydrogen 2'-hydroxyisopropyl

[0087]

Additional preferred compounds include allyl or alkyl esters of Ry for any of the

compounds listed in Tables 1-12. Additional preferred compounds include any of the

compounds listed in Tables 1-12, wherein the specified R; is replaced by succinyl,

glutaryl, 3'-methylsuccinyl, or 3'-methylglutaryl.

[0088]

Additional preferred compounds include derivatives of R;. Examples can be

found in Table 13:



(cycl oprop anecarb oxam do)pyrroli dinyl 949
3,3 -dinethylglutaryl isopropenyl (R)- 3-(2-
whyaso5328T et anm do) pyrrolidinyl 950 PCT/US2005/041043
3,3 -dinethylglutaryl isopropyl (R- 3-(2
hydr oxyacet am do) pyrrolidinyl 951
3', 3" -dinet hyl succi nyl isopropepyl (R- 3-(2
hydr oxyacet am do) pyrrolidinyl 952
ﬁ' , 3" -di et hyl 3u;:ci nyl I [ 30pr|opy|95(3R) - 3-(2
r et am do rrolidin
S%d‘%é)f%?gret hyl gl ultogryl | sop?/openyl (S)- 3-(2
Hydr oXygcet am do) pyrrolidinyl 954 R, is (ii) R;
3 ,I3' 1di net hyl gI ut aryl [ sopropyl 5(;)3,1(1314(@
RAVATIES) :
3?'1?195 ?‘Tlgl %S‘Lﬁfb 51{11 ?go f)préo?’pbnyl (h§511[og§1_1 (2 isopropenyl
vdr o Irr r\| [l MR aVVA| Q5 A
31130 @I‘{(@P salipbyiino}-disspchyt - (Sfydmegn | isopropyl
Hydr 05 ylaé@th #e9Pyrrol i dinyl 957
1131 1 @0 1B ylsalfoit Bantino)-SOS P pETTY | (h@lro gén | isopropenyl
’(J'rret hy |d§rH ilgm{gngg) pyrrol i di nyl’ 9: .
( nléif%) gt 'LQ]P } :%g ;' zaéllnp}z)ﬁ dé(lo;i/”f%' glydr%gen isopropyl
3 Hhrﬁf%t\l'lﬁ LT, nvI i sqpr nnpn\/l (R - 3 WD
201(163c é@é@@nmswfmsém@pbﬁmg -3’36 | hydrogen | isopropenyl
(|met hy Idsmbthglpamad@)lpyr rolidinyl 960
13479P ERE -
g nlelifﬁ) e r&fﬁéh aﬁ' i%iﬁlﬁ%?ﬁ{xﬁf}?’ I3:{ )hyflri)gen isopropyl
( E[ﬁy % E?{( ) 'eﬁlil —:)1 c{ Fié)lﬂ@ Elyﬁrog%n 1sopropenyl
'3 noy opropvl ( ) 3
(Inddpy |4s1liﬁ1( Béd)ﬂp%oﬂﬂlﬁ’mlﬂﬂr“ 9gdydrogen | isopropyl
3, 3' | dixae.Bydimeduiliwanoyk opr openyl [(S)- 3
(|nieitt Ay 1482 flanzotyldm)ppy 4 -okd-,Bly | hydrogen isopropenyl
dimethylbutanoyl
1118 | 4°-(2-thiazolylamino)-4’-oxo0-3',3'- hydrogen isopropyl
dimethylbutanoyl
1119 | cyanoaminocarbonyl-3',3'- hydrogen isopropenyl
dimethylbutanoyl
1120 | cyanoaminocarbonyi-3',3'- hydrogen isopropyl
dimethylbutanoyl
1121 | 4'-cyano-3',3'-dimethylbutanoyl hydrogen isopropenyl
1122 | 4'-cyano-3',3'-dimethylbutanoyl hydrogen isopropyl
1123 | 4'-(5-tetrazolyl)-3',3'-dimethylbutanoyl | hydrogen isopropenyl
1124 | 4'-(5-tetrazolyl)-3',3"-dimethylbutanoyl | hydrogen isopropyl
1125 | methylsulfonylaminocarbonylpropanoyl | hydrogen isopropenyl
1126 | methylsulfonylaminocarbonylpropanoyl | hydrogen isopropyl
1127 | phenylsulfonylaminocarbonylpropanoyl | hydrogen isopropenyl
1128 | phenylsulfonylaminocarbonylpropanoyl | hydrogen isopropyl
1129 | aminocarbonylpropanoyl hydrogen isopropenyl
1130 | aminocarbonylpropanoyl hydrogen isopropyl
1131 | tert-butanoyl hydrogen isopropenyl
1132 | tert-butanoyl hydrogen isopropyl
1133 | isopropanoyl hydrogen isopropenyl
1134 | isopropanoyl hydrogen isopropyl




964 3', 3' -di net hyl succi nyl isopropyl (S)- 3

(et hyl sul f onam do) pyrrolidinyl 965
wW@2008/05xt55ret hyl gl ut aryl i sopropenyl (R)-

2- (am nonet hyl ) pyrrolidinyl 966

3,3 -dinethyl glutaryl isopropyl (R)-

2- (am nonet hyl ) pyrrolidinyl 964 _

3", 3" -dinethyl succi nyl isopropenyl (R)-

2- (am nomet hyI ypyrrolidinyl 968

[00893 (ani m& l % %y P%IPH?}F Sléguée )denvatlves of R;. Examples can be
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SfO&dlglmferM glutaryl isopropenyl (S)-
2-(am nomat hyl ) pyrrolidinyl 970
ST(A:ja gethylglutaryl isopropyl (S)-
am nomet hyl) pyrrol idinyl 971
3% 3' 1®ymet hyl succi nyl i sopropenyl| RaS§ (iv) R;
2- (am|nonet hyl ) pyrrolidinyl 972 |andRyis
b 125?5 dqr {Rbiy] sﬁl‘f&ﬁl'la[i‘ﬁﬁ'no) @Qﬂb@?}; - ([ 9hdrogen isopropenyl
52' 2 H-Sg ) y}ylrol i di nyl 3 o ¥
J I D v N,
dil;lrg?l Q‘F‘ ‘?}:‘g SR Iﬁﬁﬁ‘ﬂ ISR tyfipech MY Bbpropyl
3,3 FgPRtaryl | sopropyl (IR)- 2-(N, N
d_i_me_t_t m-ponet h\/l \ DY olidi nvl Q75 i
31137 1 4 M?%H%WB’JWPO) &o?ffoo%e%yl T’(ya*que?- ( N, iRppropenyl
di et hyimefhorEenes} ) pyrrol i dinyl 976
3,3 ddinethyl succinyl isopropyl (IR)- 2-(N,
dilnss My @nhmmhehfmwllamym} -6 oxhi-pA’- | diFdrogen isopropyl
3, 3' 4 dimethpphghoglar yl i sopropenylf (S)- 2-(N, N
di mat hyl am nonet hyl ) pyrrolidinyl |978 -
3'1,139 { & ptichylsglfortydenyino)-Soxopy | (|BydradeqN, N isopropenyl
di met hygb anigmesmgipamtadeyt r ol i di nyl 1979
3', 3" 4di net hyl succi nyl isopropenyl| (S)- 2-(N, N
di 1D Y] 1SODT
E'lfigb-é %ﬂé{%é?ﬁﬁff a)rﬂﬂﬁﬁlf ?o F?%gp% (%@-ﬁrof-e?N, \ isopropyl
di met hyI am no yrroI i di nyl 981
‘(' alggll aﬁ(— "lcj 4- 8r(a(§¥i6;ll§?mc H*y'iﬂogeﬁ isopropenyl
3 3. S opropv 2 i
(ddéRddi 45 WM@K@WYI oS Todrogen | fsopropyl
3, 3" - dxaed'Bimdeylbytenedopr openyll (R)- 2
(|ald @B A -q@tiEbinty imino)-df joatb KY)3'- 984 hydrogen isopropenyl
3, 3' - diimemhhpuswedi nyl i sopropyl (R- 2
(|aq ek any GEABhIY R AP lofb nY3'- hydrogen isopropyl
dimethylbutanoyl
1145 | 4’-cyanoamino-4’-0x0-3°,3’- hydrogen isopropenyl
dimethylbutanoyl
1146 | 4’-cyanoamino-4’-0x0-3’,3’- hydrogen isopropyl
dimethylbutanoyl
1147 | 4’-(methylsulfonylamino)-4’-oxo- hydrogen isopropenyl
butanoyl
1148 | 4’-(methylsulfonylamino)-4’-oxo- hydrogen isopropyl
butanoyl
1149 | 4’-(phenylsulfonylamino)- 4’-0xo- hydrogen isopropenyl
butanoyl
1150 | 4’-(phenylsulfonylamino)- 4’-0xo- hydrogen isopropyl
butanoyl
1151 | 4’-amino-4’-oxo-butanoyl hydrogen isopropenyl
1152 | 4’-amino-4’-oxo-butanoyl hydrogen isopropyl
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3',3 -dinethylglutaryl isopropenyl (S)- 2-
w@ awensazszionet hyl ) pyrrol i dinyl 986 PCT/US2005/041043

3,3 -dinethylglutaryl isopropyl (S)- 2

(acet am donet hyl ) pyrrolidi nyl 987

3', 3" -di net hyl succinyl isopropepyl (S)- 2

(acet am domet hyl ) pyrrolidinyl 988

3', 3 -dinethyl succi nyl |sopropyl (S)- 2
acetam-dofethyb)-pyr+et-ainy—989 -
31159 L igriabitaievhy) ut ar vl L sopropeny. hydsoger, | isopropenyl
hEYhltestintesionhi donet hyl ) pyrrol i | BYSigEetagq | isopropyl
31138
(nnﬁm

d

[ @opmepnpiyhl ut aryl i sopropyl ( Rydrogen isopropyl

yisspopamgihi donet hyl ) pyrroli | Hydrpger®91 | isopropyl
, 3 -di net hyl succi nyl 1sopropenyl (R)- 2-

[009()§rret hyg\-ﬁ‘ébﬁlg%{ﬂogﬁﬁ@ﬁ@ﬁ Bp&h{eﬁlyﬂsucéﬁ)hﬂyis @9%he C-3 position. In some

met hyl succi nyl” i'soprop
( mabh@ahwtsf ‘dméTm'S dobmﬂta}nts) lgwfnrrgoﬁmet i ggqupg gBoxygen at the C-3' position

(ﬁ'cg} Wﬁ@gﬁ%lg%a%t il %%Muislgé) ] ?1311 lbaérx%} ongélhggests that these types of

3subktitu@h ¥y @ idfpartht tb SARNEYAntl-BIV adtivity.

(et hyl sul f onam donet hyl ) pyrroli dinyl 995
[0091B' | 3' - dilkdt &phesuend rafkyl; gcgm@pgrgrpu]gsspf the compounds of the present

Sﬁﬁztgﬂ%{c'&;? ﬁl%r{ g %ﬂlglgl g aﬁk}/ o} Byzfn'él?édl al%gl) Er)égpg sﬁeferably having one to ten

yI Su I'SO
( eBbbi latouhs OTBE}ﬁﬂaﬂQ)TEJ 11’8 ) mnmahmludeimaaﬂiyl ethyl, propyl, isopropyl, butyl,

sec-butyl, tert-butyl, pentyl, hexyl, heptyl, and octyl groups. In some embodiments, alkyl

groups have one to six carbons. As described herein, any alkyl group, or alkyl containing
group, can optionally be substituted with one or more halo, hydroxyl, or thiol.

[0092] The term "alkenyl" refers to C,.10 alkenyl groups, preferably C;.4 alkenyl. Typical
C».4 alkenyl groups include ethenyl, propenyl, isopropenyl, butenyl, and sec-butenyl. The
term alkenyl also refers to all stereoisomers, i.e., cis and trans isomers, as well at the E
and Z isomers.

[0093] The term "cycloalkyl" refers to cyclized alkyl groups that are saturated or partially
unsaturated. Cycloalkyl groups can include Cs.g cycloalkyl. Typical cycloalkyl groups
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.

[0094] The term "cycloalkylalkyl" refers to any of the above-mentioned Ci.io alkyl
groups attached to any of the above-listed cycloalkyl groups, such as cyclopropylmethyl
or cyclohexylethyl.

[0095] The term "heterocyclyl" or "heterocyclic" is used herein to mean saturated or
partially unsaturated 3-7 membered monocyclic, or 3-14 membered bicyclic, ring system
which consists of carbon atoms and from one to four heteroatoms independently selected
from the group consisting of O, N, and S. Examples include, but are not limited to,
tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, piperidinyl, piperazinyl, pyrazolidinyl,
dihydrofuranyl, morpholinyl, dihydroimidazolyl, dihydropyranyl, dihydrooxazolyl,
tetrahydrooxazolyl, 2-azabicyclo[2.2.1Theptanyl, 2,5-diazabicyclo[2.2.1]heptanyl,



997 3',3' -dinmethylglutaryl isopropenyl (R - 2-(N N
di et hyl am nonet hyl ) pyrrolidi nyl 998
w@2908/0st53ret hyl gl utaryl i sopropyl (R)- 2-(N, N PCT/US2005/041043
di et hyl am nonet hyl ) pyrrolidinyl 999
3', 3" -di et hyl succi nyl isopropenyl (R- 2-(N/ N
di et hyl am nomet hyl ) pyrrolidi ny 1000
3', 3" -dinethyl succinyl i sopropyf (R - 2-(N/ N
diethylaninonethyl)pyrrol|d|nyl 1001

gP%ngf}M rret h lrﬁléﬁta%ﬁé?%‘%lsﬁgg tﬁé/) ?1%10%fist)erocych(c groups can be optionally
ub%hfu‘ééd%tﬂ%r@ B @Otk heRyA! Q’QWI 675) hzﬁo (Mdbxy, amino, alkylamino,

d|ethylanlnonethyl)pyrrol|d|ny
Sth,aB{ylaJImme,t hlyﬂokubydmyympti;ﬂprbﬁknyyd}@ﬁ; -hyprqayprepylp methoxymethyl,
86/ 053255, P

an‘F?‘{B /U 20051/ Oﬁl d¢"ny| alﬁci)@rﬁﬁrbonyl tert-butoxycarbonyl, 4-
O%%H(ﬂlh%ﬁﬂﬁ%hﬁuﬂﬁ P)é’yclbéi@ﬁr @ﬁ:%a]kﬁ)tﬂcyﬁh@&iok&l alkoxycarbonylamino,

ylan1nonet yl') yrroli

3aryx ity kancahy ol by opeyeuliuRy. slkpiaulfesyl, aminocarbony],

I yr [
h‘é{{%’d??%f gl u tdgirﬂflﬂarl%élgga}r%p > ( R)almrﬁ)skllﬁonyl alkylaminosulfonyl,
Wﬂfaﬂlﬁ@irmﬁiwul@hbw allpysyalklyl, diebtbary ko, heterocyclyl, or dimethoxybenzyl;
3',3" -dinethyl succi nyl isopropen

2-(4
nﬁfﬂéﬁé‘Plb’nWt}?@ﬁﬂylﬂlb%tﬁ@m \mtlhwne ngéor)e meth(yl ethyl, oxo, halo, thiol,

Bh}f&%rox?xh%fﬁdh X%%U%g . O}((?%%)Fﬂ% (fr%ethc?xy(fethyl In some embodiments,

"1009
3the3ern i"hatérbyycdyll refessl toiasgploalghgtoup Shat c@nt@ihs oxygen in the ring, i.e.,

T el R o e ar Sl oF Wby egpyan. (4

[0096gDr pho’I’h@%ﬂ?t"Hé‘tlﬂ)o@WlBﬁkyld'reﬁéirs t&-%} of the above-mentioned Ci.io alkyl
di met hyl succi nyl isopropenyl (S)- 2-(4

mgrqipe lattmhbdrm dnyl of siye al:(ﬂvpvmenypne ]u)s_tgocychc groups.

[0097i.Or pholcﬂhﬁy l 5'5%::‘[%9?9%?18?1}%@%%%), réfS 1)5 to gny of the above-mentioned
heterocycloalkyl groups attached to an amino nitrogen.

[0098] The term "aryl" refers to any aromatic carbon ring structure, or any carbon ring
structure with aromatic properties. Preferred aryls include Cq.14 aryl, especially Ce.10 aryl,
such as phenyl or naphthyl, and most preferably six carbon aryl. Aryl groups are
optionally substituted with one or more methyl, ethyl, hydroxyl, alkoxy, amino,
alkylamino, dialkylamino, alkanoylamino, alkylsulfonamido, halo, thiol, alkylthio,
alkylsulfinyl,  alkylsulfonyl, hydroxymethyl,  hydroxyethyl,  hydroxypropyl,
methoxymethyl, toluenyl, carboxyl, benzyl, or dimethoxybenzyl. Preferably aryl groups
are optionally substituted with one or more methyl, ethyl, halo, thiol, hydroxymethyl,
hydroxyethyl, hydroxypropyl, methoxymethyl, toluenyl, carboxyl, benzyl, or
dimethoxybenzyl.

[0099] The term "arylalkyl" refers to any of the -above-mentioned Ci.;p alkyl groups
attached to any of the above-mentioned Ce.14 aryl groups. Useful arylalkyl groups include
phenyl, phenethyl, and phenpropyl.

[00100] The term "arylalkenyl" refers to any of the above-mentioned C,.4 alkenyl groups
attached to any of the above-mentioned Cs.14 aryl groups.
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2, 6-di net hyl norphol i nyl 1014 3', 3" -di net hyl gl utaryl

WO s@posyd 2, 6- drnethylnnrpholrnyl 1015 PCT/US2005/041043
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3',3 -dinmethyl glutaryl isopropenyl 1, 4-oxazepanyl 1018
3,3 -dinethyl glutaryl isopropyl 1,4-oxazepanyl 1019
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1%@c1§11y CH 14%83%‘35%11 gietbfr@a'id’rhatiosﬁﬁg @paeMs, and most preferably five or six
t hi onorphol i nyl 1022 3', 3’ dlnethylglutaryl I sopropyl

membmegﬁmtawa,wmatl@g@u@s ~vghereinrfsar yang e dpwyatoms in the fing structure

p en t hi,onor.
| S2ELSEB N, PORERN) W0k 3R e ope 9b8h N e
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di oxi de
[00103] , 3' - Wisefel heytbwaqdalhyll in¢lsdeparppef theribonetighd betesoaryl groups attached

- di oxi 3255 PCT/ 2005/04 043 -69 [0082]
PF%?E@E@ q%ﬁﬁgglﬁﬂ @;% i ncl ude, but
are notN¢Jn1ted to, hose*,found in cg, Wherein
e hydf ogen 4%4fx<&QZﬁ§LE 8 # RL R3
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1041 3', 3' -di net hyl succi nyl isopropyl tert-butyl
hydrogen 1042 3',3' -di nethyl glutaryl isopropyl
wa eoosobsy| hydrogen 1043 3', 3' -di net hyl succi PgI/US2005/041043
i sopropyl tert-butoxycarbonyl hydrogen 1044
3,3 -dinethylglutaryl isopropyl tert-butoxycarbonyl
hydrogen 1045 3', 3'-di net hyl sugci nyl i sopropyl
nmet hoxy hydrogen 1046 3', 3'-di nethyl gl utaryl
isopropyl met hoxy hydrogen 1047

3' -di et hyl su | iso I I tetrazolyl hydrogen
1(3" regnngsor{ﬂtprg}g%t,, %rﬁﬁ’ﬁ%‘fflg Y%ﬁF%WI 5-tetrazol yl
[0010|3]/d r 09%6 Ré}&g%}kog&e?e?&’é &la €QIPAKPdS oA RkdHHRA abSvd, Whkrein one of
2 and R13 taken with the nitrogen to which they

artlm @Iﬂtcmcatmds fsmumtauﬂqébﬁmoytg@ appmhet er oaryl i ncl ude
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ooteieiecr, R o SR geter 6 il oy dp 3B bl suached to

1Q$%0§g£§omﬂlnEthy|SUCCIny| lsopropenyl
-carboxypi peridinyl 1050 3',3'-dinethylglutar

I
[001(]51; opr ogda Wrmd," cad@p(mikan,opjg'rrpfﬁrﬁ’sq an alkappyl group as defy ned above attached

Isu00|nyl i sopr openyl
t°ﬁ§@$8£§ ]%blldlnyl 1052 3', 3' -di net hyl gl ut aryl

[00106§OI9r oT@BYlerds - hyldaxinpYy randl I"dilalkylamm@S Jefer to —NHRy and -NR,R,
3 dlnethylsu00|n I |so ropenyl 4',4'-difluoro
i ﬁ@‘irple%ﬂ‘ﬁw whegpzm RgangR unlkyl FPERS/1 i sopr openy !
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3 gréhps ditadict yd giqud)ﬁhy hbdvsepemioany Hialkylamihy gpiuper azi nyl
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053255 P! 2005/ 04104
[00108] 3. é:é.lgﬁ?yﬁ%m?@ R 9B kb Ry pP bl ofiy mentioned

1Q§§k§iam§10aﬁyy @b Ut 8fiabhed SORS OPY¥h  amino  nitrogen, such  as
4' - car boxypi peri di nyl 1059 3', 3'-di net hyl succi ny

i smpcibplﬁmllﬁetmmbMypyr rolidi nyI 1060

[OOI@] hyd(rj%lf {}K " Ut 6%15.@3':1" e?ﬁ‘gltogﬁ{'x émlnéa %%)P%S {ychglattafhed to an alkyl

| S@Rmopy! 4',4' -difl uoro i peridinyl 1062

3,3 -dinet hyI gl ut ar i sg%l;opyl 4' di fl uoro
[001%0per i diFhpitern] tpG@ngear n—Y ' %Sﬁl-sﬂ@bWIz i sopr opyl

mﬁlﬁéopr O?J%ﬂp t%ﬁ- Zt%k]&%?lﬁlé%g@(?n i %%gg%g | OI’Iar'IXIIl " refers to carbonyl

pr@&@sfﬁﬁcmmomlzmram&@ ﬁ:slﬁettmkl)f wherkindR, dmdt R;; are Ci.io
azﬁqgghmggnlted to, those found in Table 10:
[00112] The terms "halo" or "halogen" refer to an atom selected from the group consisting
of fluorine, chlorine, bromine and iodine.
[00113] The terms "carboxyl" and "carboxy" refer to a substituent of formula -COOH.
[00114] The term "carboxyacyl" refers to a dicarboxy compound in which a hydroxy has
been removed from one of the carboxyl groups, e.g., substituents of formula
--C(0)C;C0,H, were j is 0-20.
[00115] The term "cyano" refers to a substituent of formula -CN.
[00116] The term "alkylazo" refers to a substituent of the general formula -N=N-(CHa),-
CHs, wherein n is one to six.

[00117] The term "oxo," refers to =0O.
[00118] The term "sulfo" refers to the sulfonic acid group -SOsH.



TABLE 10 # R1 R3 R17 R2o 1065 3',3'-dinmethylglutaryl
i sopropenyl tert-butoxy hydrogen 1066

wW@2008/05t55et hyl gl ut aryl i sopropyl tert-butoxy PHUSIHEF041043
1067 3', 3" -di met hyl succi nyl isopropenyl tert-butoxy
hydrogen 1068 3', 3' -di et hyl succi nyl i sopropyl
tert-butoxy hydrogen 1069 3' 3g-dinmethylglutaryl
i sopropenyl nethyl hydrogen 1070
3,3 -dinethyl glutaryl isopropyl methyl hydrogen 1071

3', 3" -di net hyl succinyl isopropenyl thyl hydrogen
[00119]y72 3Thegterny; ﬁ’é‘?‘?@’h é%%&ﬁ Wﬁef@bﬁasp(g; net hyl hygrogen
73 3¢ e n j
0012 Thterd]"SRERVE dfbisad Yi teaenyl met hyl net hyl
[oo124p 7% 3. , Stend) S e e & o “met hyl  net hyl
[00121D75 3ThSterms Aphtdsyhaot vifergito ieaphosphonig acitetarigpl mE{ Qi PH)..
076 3., 3" -di nethyl.succi nyl _i.sopropyl h y
[00124h77 3T1,1%'t9‘a’i’ rré{hﬂé?hﬁfl?é@ |re|f%r8 p{oo Eeﬁ%}jlg&ﬁlf: ]i¥tjf Iog‘ra%rgre%eﬁﬂal formula
hy@a8e0,1] Aifrdn nds ofb RENY| gl utaryl i sopropyl
trifluronethyl hydrogen 1079 3',3'-dinethyl succi nyl
[00128F opr ofbefdrnt Isitkpalkyd hreafeip | to mysubeigaent of Giggeneral formula -(CH2).SOsH,
3' 3" -di methyl succinyl isopropyl trifluronethyl
hyﬁwgagﬁm(fﬁéisg;,B'-dinethylglutaryl i sopropeny|
[001znpenyl ThY eirRgeermyl082erd'to 3 'sulsktitminbhyf the geaaryl foirmolar-6fAO0. In some
phenyl hydrogen 1083 3',3'-dinEthXIs c€jpyl
i sobpdipenis theemyyl griparapds substigufed with a halogen.
-3 -d SHC B Mt SR RY] BRANY sIYdR9e Bf ftRER
[00123] 3 %‘usrr%é%‘%‘%rg‘ﬁuﬁ’g?%qn ilé%gr%%gnf?ﬁhydragggﬁ hyd?ogoé%
1086 3',3'-d|nethylglutaryh.' gyl hydrogen
hydrogen 1087 3', 3'-di met hyl syg.ci nyl isopropenyl
hydrogen hydrogen 1088 3', 3' -l methyl succi nyl
i sopropyl hydrogen hydrogen [0085] Additiona
prefe;hgd conpounds wherein EMYs (ii) include the
COmRQ r&AnZELy1" 1B udedlih®@rchhin g MBI E A6 4D 1, with the exception that
PCT/ US20 .5/%84{1103{3 71- TABLE 11 %QRl Rgﬁi@gﬁ}éii) R3 b
artte Rmbesingegorapen2-yl oty hgacepied tHYACHYEF0gen

[0012%5 hoxytf%te QQM('%Wlﬂl%‘t By l'hydroxyimino" refer to a substituent of the general
formula =N-OH. The term "1'-hydroxyiminoethyl" refers to a substituent of the formula -

C(=N-OH)CH;. The term "1'-alkoxyiminoethyl" refers to a substituent of the general
formula -C(=N-O-(CH,),CH3)CH3, wherein p is 0 to 6.

[00127] The term "optionally substituted" refers to the replacement of a hydrogen in a
compound in exchange for an atom or substituent.

[00128] Also, included within the scope of the present invention are the non-toxic
pharmaceutically acceptable salts of the compounds of the present invention. These salts
can be prepared in situ during the final isolation and purification of the compounds or by
separately reacting the purified compound in its free acid form with a suitable organic or
inorganic base and isolating the salt thus formed. These can include cations based on the
alkali and alkaline earth metals, such as sodium, lithium, potassium, calcium, magnesium,
and the like, as well as non-toxic ammonium, quaternary ammonium and amine cations
including, but not limited to ammonium, tetramethylammonium, tetraethylammonium,
and cations of methylamine, dimethylamine, trimethylamine, ethylamine, N-

methylglucamine and the like. The salts can also be prepared by reacting the purified



1090 3', 3'-dinethyl glutaryl hydrogen
et hoxynet hoxy(net hyl ) met hyl 1091
W@2008/05t55et hyl succi nyl hydrogen 1'-oxoet hyl 1BORUS2005/041043
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3', 3" -dinethyl succi nyl hydrogen 1'-nethoxynethyl 1094
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ib@:glirg%l’ogﬁ)gg (linsézg)ﬁtfgll[ 0 glnalg%/%}‘[ﬂ%%sigr %b é):%yed ESEY WP 50§)11¥t!51b1e organic or

2o OX i, SRr i8R¥ting BO88 tAfdfothenalThaelags bt can include halides,
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Exwipis eblarile, beonfidyaud iedidaiphesphate, TG and the Ihe; rpgapic acid salts
glﬁ‘\é‘%‘o%gﬂﬁg{éﬂ &% ts tﬁ%%%?)% &gqlﬁ%f:,) ﬁ@%@t?,yllnﬁ%ge{t&y&cetate, dichloroacetate,

3triffiorSHcBRE) Yk Slatél Bixbteh)el @@€like; and sulfonates such as methanesulfonate,
et hoxynet hoxy(met hyl ) met hyl 1101

3jn¢r§enwulfefﬁ9,:zs}@b@n¢ﬁyﬂf02§tg epg & like. oxoet hyl 1102
, 3" -dine ut. - t
oon2i- 3 - SRR YA RO RURE N nchilis ppiges o e

3'disefloséH B&hﬁdﬂrﬂh.u tThe Ydxphagsion deroditie nefdio xy wempyinds kg Sre rapidly
3',3"' -di met hyl succi nyl hydrogen i sobutyl 110
3tragsfomedet: Wod?ylﬁlﬁl@'m%? A BB’G?%?/I tO]}i%}g the parent compound of

iit&gab'gg{e W%Ts;?ﬁrﬁxg%h%eg}ﬁ lrh?ﬁ.xsﬁ}r'sgséfélnh}{g(g@xﬂlﬁeﬂrﬁ%gs are esters of
2'the ey g OAr thpphighi 6387sioAdsliptdvadesll bypileguehis ddand V. Stella in Pro-
B I ST ——
lp_r(,%'ﬁ%rrs‘%g S B NEEWERI BNRoéHe, Wagerice® PR&MIMESutical Association,

isted in Tables 1-12, wherein the specified R is
r dptganen Press UOST nyDther gkamnley|of Bodiyes 188 dtecPerppoundy covalently

O ATt PO b L A 580t e
f oupg thin k80! @ud 3o QD GhQRARR. PChAWSAA05ks6 48D 4 orporated  into
-72-" TABLE 13 # R is (ii) R3

liposomes, which may be used to improve the targeting of infected cells, or to enhance
the uptake of the drug by infected cells. A thorough discussion of such compositions and
methods is provided in U.S. 6,002,029, U.S. 6,448,392 and U.S. 6,599,887. Further
examples of prodrugs are drug compounds linked to, or incorporated into, nanometer-
sized particles for enhanced absorption by, or improved targeting of, cells within the
body. Methods of this sort are described in Weissleder, R. et al., Nature Biotech. 23
October 2005, NBT1159, p. 1-6; Allen, T. and Cullis, P.R., Science 303:1818-1822
(2004); LaVan et al., Nature Rev. Drug Disc. 1:77-84 (2002); and Kralj, M. and Pavelic,
K., EMBO Reports 4:1008-1012 (2003).

[00130] The invention disclosed herein is also meant to encompass the in vivo metabolic
products of the disclosed compounds. Such products may result for example from the
oxidation, reduction, hydrolysis, amidation, esterification, glucuronidation and the like of
the administered compound, primarily due to enzymatic processes. Accordingly, the

invention includes compounds produced by a process comprising contacting a compound

of this invention with a mammal for a period of time sufficient to yield a metabolic
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wa 2006408028y | sul f onyl ami no) - 4' oxo-3', 3' - hydr 0gePCT/US2005/041043
i sopropyl dinet hyl butanoyl 1111
4' - (phenyl sul f onyl am no) - 4' oxo-3',3"- hydrogen
i sopropenyl di met hyl but anoyl _k312
4' - (phenyl sul fonyl am no) - 4' oxo-3', 3' - hydrogen
i sopropyl dinet hyl butanoyl 1113
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i sopropyl dinmet hyl pentanoyl 1115
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i sopropenyl oxo-3'.. 3'.-di.nethyl .

4me?ag)og\s§nﬁ8t0ﬁ%raf§ és,oi%tg%%ﬁ %ozr%ﬁrgﬁ]aﬂ_}gﬂct%%é&o%g urine, blood or other

| SRR sampe- 3' , 3' - di met hyl but anoyl 1117
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[00131 k5 opr oplayinvegtiore disp osed a}@g}p is]¢lgo meant fo encompass the disclosed
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h%@fiﬁg@(ldifﬁdﬁﬁgmﬁipl mast oEtnimek butdeoy [Exbirples of isotopes that can be

cyanoam nocar bonyl - 3', 3' - hydrogen isopr.opyl

dineetneyrtedt B e isglosgd Wgs }gcly&? r}é&?{ﬁmsb qf ahg(ggﬂgen, carbon,
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1173 kP,-iR')l-g&f faardl@@),r@p;:@ive@i. met hyl but anoyl hydr ogen

. Sopropen 24 . . . .
1001337 BEitea0 5 pmaouas dissieser 1ot ARy FoNYB oG gh more asymmetric

| SORERPMI miy ARisTBYYikS W bRMoa¥d) AR tcRIMYdrs) @idastiat | stereoisomeric

hydrogen i sopropenyl 1126 i

neotme. <THef rasantimverdtoar is alepimeant tormgemngsg elgaph possible forms, as well

qu;tg Bfé)egng Aqegli% %%% Ee%éﬁr\éldﬁ%fgso QXA %Hhﬂ%% eﬁlgrggy ! L YRAL %}ﬁlbodiments, the
phempberds’ @y RMpRgeR! honmtiph oganoy| sépscitedess a single enantiomer.
i sopropyl 1129 am nocar bonyl ropanoyl hydrogen
i SdpprepEalp, the individual enantiomers may be separated according to methods that are
well known to those of ordinary skill in the art.
[00133] As used herein, the term "stereoisomers" is a general term for all isomers of
individual molecules that differ only in the orientation of their atoms in space. It includes

enantiomers and isomers of compounds with more than one chiral center that are not

mirror images of one another (diastereomers).

[00134] The term "chiral center” refers to a carbon atom to which four different groups are
attached.
[00135] The term "enantiomer" or "enantiomeric" refers to a molecule that is

nonsuperimposable on its mirror image and hence optically active wherein the enantiomer
rotates the plane of polarized light in one direction and its mirror image rotates the plane
of polarized light in the opposite direction.

[00136] The term "racemic” refers to a mixture of equal parts of enantiomers and which is

optically inactive.



1130 am nocar bonyl propanoyl hydrogen isopropyl 1131

tert-butanoyl hydrogen isopropenyl 1132 tert-butanoyl
whgasosess | sopropyl 1133 isopro anoyl hydr ogePCT/US2005/041043

i sopropenyl 1134 isopropanoyl hydrogen isopropyl WO

2006/ 053255 PCT/ US2005/ 041043 -73 [00891 Additi onal

preferred conpounds include degjvatives of RI.

Exanpl es can be found in Table 14: TABLE 14 # Rl R2

is (iv) R3 and R9 is 1135

| sul fon anL

[00137]sopr oé‘g%)ﬂm 6‘?8 o 5@‘%1&3(&@}6 Sfli?g%tlon or é/oncergratlon or depletion of one

ofﬁm@%méhﬁk%ﬁf%ﬁ%'f&%mgﬁol@&ﬁe 3',3' - hydrogen
i sopropyl dinethyl butanoyl 1137

[0013&] (phé“hyllmhﬁmny$ absprrbyected toxeon@thog' for HyegHegyarpubject infected with

iﬁ? %{@{?IIS? t)ogg gwggfg all)%ve léoted betallm denvatlves optionally in

' %%Bﬁ’;ﬁﬂbn v@i'tH'rQﬁl@y bﬁé‘t&n%ﬁre 13the known anti- A]DS therapeutics or an
- (phenyl sul fonyl am no) - 5'-oxo- hydrogen isopropenyl
3'1mmunosnmpéanﬁy| pentanoyl 1140

[00139] ( phﬁé ?eréyl Ay e, Hg&ﬁqenj%y GEPAED ahd YBJRAY bf the present

ano
41m{eﬁt1é181ﬂllitﬂ%yble§,r 2 4hc£s7&adlhd&210ilnyih)e] ardhs- ofiyeleamenrt, based upon the
i sopro eny oxo -3' di met hyl but anoyl 1142
4'degoniptign, Wgﬁﬁdzumﬁﬁ%ﬂﬁﬁ&d%eﬂm 4' - hydrogen

[00142f0pr ORY: an%?f)%F pgés'éﬁlt lﬂ}‘vlef?&grﬁ'ﬁgﬂl ha1/t1:4§1t1—retr0V1ral activity, thus
thirazo an1no 4" -oxo -3',3"- hydrogen
[ @ﬁpndmg nyiltabldl Kremlbylhrhist ambycionmi)mﬂlons for treating retroviral infections,
amn

i §BB?%€'I %ﬁ]a aﬂ,élttwplgélgm?u%filﬁys active 1rygrecf) e%?s such as anti-retroviral,
DafRP 1ﬂnmﬁ”26§t1§1ula'§ing dovPoRs@N o wanveAemyibodies or fragments

d| me yI’but anoyl
thereof.
[00141] By the term "anti-retroviral activity" or "anti-HIV activity" is intended the ability
to inhibit at least one of:
(1)  viral pro-DNA integration into host cell genome;
(2)  retroviral attachment to cells;
(3)  viral entry into cells;
(4)  cellular metabolism which permits viral replication;
(5)  inhibition of intercellular spread of the virus;
(6)  synthesis and/or cellular expression of viral antigens;
(7)  viral budding or maturation;,
(8) activity of virus-coded enzymes (such as reverse transcriptase, integrase
and proteases); and/or
(9) any known retroviral or HIV pathogenic actions, such as, for example,
immunosuppression. Thus, any activity which tends to inhibit any of these mechanisms
is "anti-retroviral activity" or "anti-HIV activity."
[00142] A compound of the present invention can be used for treatment of retroviral (e.g.,
HIV) infection either alone, or in combination with other modes of therapy known in the

art. Such modes of therapy can include chemotherapy with drugs, such as, but not limited



1146 4' -cyanoam no-4'-o0xo0-3",3'- hydrogen i sopropyl
di net hyl but anoyl 1147
wa2e006i058255y| sul f onyl am no) - 4' - oxo- hydrogen i sPEF/UR®NY41043
but anoyl 1148 4' - (nethyl sul fonyl am no) - 4' - oxo-
hydr ogen i sopropyl butanoyl 1149
- (phenyl sul fonyl am no) - 4'-ogp- hydrogen isopropenyl
but anoyl 1150 4' - (phenyl sul fonyl am no)- 4'-oxo-
hydr ogen isopropyl but anoyl 1151

e R e SCAE TN, B SRS SR, dcaviin,

2&% R{Hage %fd?zggﬁy%%@lgﬁé@ﬂ Hidhdvir; ibdinkde aldlﬁr[ahrrbld)bﬁ’fa@iﬂ amprenavir,
rogen |sopropeny 154 tert-butanoyl hydroge

[ ﬁxsgmp]maawr np%avgmd@mwlr aryRarly e ap‘g@ﬁp@m} gffg@ntlbodles n

I o ro%% %é)‘%ﬁ%?ﬁ{ﬁs% cilé)[g%/ ‘():Vllthy 0018ﬂsog{a?11fﬁ£@%t}éerapeutlc such as,

pRﬁl dxla ﬁlg»le lg?4§aeﬁve@gaﬁmemﬁmlma@QF&eans Tbﬁiehk%ﬂhs) and T-1249
havi ng aroups or_oxygen at_the C sitio
Chimeis) s sribble CBE wmibodinp s g, anvhasusaisa o LEFRY and-CDA, or a

su S t hat types of substituents mght b
. ﬂ%ﬂﬁ rgﬁlyp{egelgEEE%%l P 9 c

anced anti-H V activity. [0091] Al kyl
[001431{]0UDS Aadindukll | accordiny f g Igemnpsrm:hubﬂn earc bapsedds teating blood

bpmql@{a;gzs%gl; p<syt: 12§)§1é{5]g£n G algfbgq ayﬁ eﬁqﬂaﬁ%ﬁg bf({g)dt Sélﬂply is currently

C?ersﬁﬁl}oxa&}%gﬁ?les-r %Df{?@l Hobvet&, ﬂﬂel?é@t 1Q§tﬁpﬁﬁ)ekf@&|aﬂﬂ %amples which yield

propyl, isopfopyl, butyl,” sec-b
t ﬁégaﬂbu ttogts, can)eml]ﬂ ybntaimebIN virtme rifrya‘qngalhd binotlphd Qk@d@goducts with the

Lg‘?lgggf.gldgg%geleg]%g%%éav'ﬁg%& ragﬁga%a«?)%ﬂe gfggrbtgg sgf‘eéf by reducing or
\‘Fj‘m!e,%hnaﬁﬁgﬁéiv‘i‘t'yw an9 E&Hﬁﬂr@ ﬁﬁt 1@1@? hePddng Iﬂﬂet&kt&ﬁt ituted

one~or nbre hydroxyl, or thiol. [0092] The
[00148Er m " & kcemﬂuhdraeﬁ@ﬂm&‘@ tiop presert| ikeenfiongen gised in the treatment of

101250k R385, 7 10N v

S @i RVERIMis albh@Iraw @ kdh @ﬂléﬂﬁﬂydf t&iaﬁﬁg ﬁqfaeélﬁ it tneeﬂ bf therapy, wherein
stereoi sonmers, i.e., cis and trans isoners, as well

t flee EIVahn mf@tmgoﬁ@gi selly doagot TREPopd i “’tE?FcHB\é‘IlkWraples In another
L%h%oiﬁnﬁe%t G ectho eé}{lrea;ﬁ ﬁlépﬁsﬁfapﬁ’éeda&? a 334 EUtQBﬁgte@rwnh an HIV

nsa ura groups C n i nclude
Conf i pisaad toyd druf)ined & trey (HIUahfeytlolgr bupasious applications, the HIV is

resistant to one or more protease inhibitors, reverse transcriptase inhibitors, entry

inhibitors, nucleoside analogs, vaccines, binding inhibitors, immunomodulators, and/or
any other inhibitors. In some embodiments, the compositions and methods of the
invention are practiced on a subject infected with an HIV that is resistant to one or more
drugs used to treat HIV infections, for example, but not limited to, zidovudine,
lamivudine, didanosine, zalcitabine, stavudine, abacavir, nevirapine, delavirdine,
emtricitabine, efavirenz, saquinavir, ritonavir, lopinavir, indinavir, nelfinavir, tenofovir,
amprenavir, adefovir, atazanavir, fosamprenavir, tipranavir, enfuvirtide, hydroxyurea,
AL-721, ampligen, butylated hydroxytoluene; polymannoacetate, castanospermine;
contracan; creme pharmatex, CS-87, penciclovir, famciclovir, acyclovir, cytofovir,
ganciclovir, dextran sulfate, D-penicillamine trisodium phosphonoformate, fusidic acid,

HPA-23, eflornithine, nonoxynol, pentamidine isethionate, peptide T, phenytoin,



i ncl ude cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohexyl and cycl oheptyl. [0094] The term
woO eyelosmbkyl al kyl " refers to any of the above- PERUSINEGH1043

Cl 10 al kyl groups attached to any of the
above-listed cycl oal kyl groups, such as
cycl opropyl nethyl or cycl ohexghet hyl. [0095] The term
"heterocyclyl™ or "heterocyclic" is used herein to
mean saturated or partially unsaturated 3-7 nenbered
nonoc cI| ered.bi ¢ cI| r y
ARl st el CREAiE. iR SRS 13! Shfin. UAoOL, and
hgbﬁbﬁ@ﬁ&ﬂﬁh@ﬁgﬁpendently selected fromthe group
consi stin 0, N, and S. Exanples include, but are

[0014Abt | i di e twm comt@ﬁmémﬁthéfpmsaﬁs/tnvem&w GRR\REr ER5¢ 28 ypphylactics to

rralidinyl [ %

GPrOaPLrP i H3isRion BRGRER B ERAAS Mo compounds
dichiy te Qﬂﬁﬁrﬁﬁtﬁfed stahy d¢ Q)@Xtﬁ]é@ﬂl(yﬂ to aﬁéiﬂ\bhﬁﬁbt@bmgmﬁrylwoman and/or
2-azabi cycl o[ 2. 2. 1] hept an
2 fequg datzrwopr@gewp/zorsz} @%ﬁ%ﬁiﬂpf top@t, oEPsges o birth, to reduce the

P y4 in
o%@%ﬁé&pny ané%t heﬁ?l%.ﬁ Wﬁ%é@%@g g)ékgpéhecg% 8ounds can be

opidindisttleyt vaginhly iitntedthtaly phiontvectoldbirtr ® prevdnglinfection of the infant

g,tdg}r/llpgg, pgq)égg?o I?)?%L?ﬁ’hoqhe %%ﬁ&@ﬁ%q ailchél an ng(i ﬂ§ |the present invention

hY:Qﬁ %VL&E@ Qﬁﬁhngrg%kﬁﬂxlﬁf@éot&}@e to ﬁl‘é{/éiﬁnt)‘énsmi—‘s@fohodﬁ’ HIV by applying a
benzyl koxycar bonyl, t'ert-butoxycarbonyl, 4-

rmeqndmm‘al m;lhlm&ngcnfgelctlvemkyunt Q;fya; |tqapz|k1y¢omp051tlon 1nclud1ng one or more
cycloa I hydr ox alk carbonyl r.
Wgﬂy atJ Fm Id to aﬁéwa% y Qe %Ent{)] Yexudl ﬁﬂercourse For

ale‘kﬂnﬁlé' fie¥inp oamm@m& BRIyt anvs’thh&ﬂc@ﬁﬂbé\ Q@@lrtbcpw‘i'ent transmission of
di al kyl am nocar bonyl, am nosul f onyl ,

alHEV Biomao dufieeisd pale togingimiafecied f?@@aht PIoYigq versa.
al koxyal kyl , heteroaryl al kyl heterocyclyl or

abﬂﬁkgg%%ggyé%hgoﬁg%ﬁiﬁtabIy optionally substituted

ne or et hyl, oxo, halo, thiol,
hydr oxynet hyl , hydroxyet hyl, hydroxypropyl, or
[0014%t hoxmmmmdeumah csmpesﬂamtsocdnrmntmse at heesttamerpompound of the present
refers to a.c c oal

"het er.ocyc| u
c dﬁyecﬂtlﬁg &%@ﬁcquﬁc@h QOIPI?%ﬁlo agcor Yrg &/& p]eregetrﬁ e1},1ve>nt10n can also
S %Hhél’sco%r@ E@BM@ BPH%FeaﬁH(ﬁl{onbﬁﬁﬂtﬁhﬁéﬂ &4 ﬁ@]&ﬁ ab, 9 8bt ih&ed to, AZT

term "het erocycl oal " refers to any o
at(anievmrhm i OB&T RQVIlb al®goSmythdins).at tﬁ&edlmvadwe,of EPIVIR®,

| AR | S0E0, B TR s Pt

b(tt\t@zmm @8£b SolieHIElRY el ERddasking) rvnmsxm Bﬁ@thM}teﬁs Squibb),.ddC
an am no nitrogen. 0098 The term” ar¥ refe
arlyalgitabine ﬁ&l\@ﬁ}@; HOffmargn@@RQ@teQw PATofs aé[H?/m%aZ BﬁT(@i Ayistol-Myers

R e P PIROERE! CBROEERGTRE PRy TvIRAMUNES,

p @Mﬁlng{er n &ﬂ@élh&i&n) adelaviedite p r(Eﬁmr)g bl qfa\&tenz C e(SchSrT IVA®, DuPont

2{ hp@m' ge%qqgé):)u?%par e ﬂﬁtalﬁoé,gn a@l ,l, Y su ! g(tn%},ﬁ%% FtTl& (emtr1c1tab1ne

léwgorﬁa lg’m( )S!h ?ﬁlﬁhé@ ; ﬁ@g#%gﬂ(ﬁ}ﬂth ?TRUVADA@ Gilead Sciences),

saquinavir (INVIRASE®, FORTOVASE®, Hoffmann La Roche), ritonavir (NORVIR®,
Abbott Laboratories), indinavir (CRIXIVAN®, Merck and Company), nelfinavir
(VIRACEPT®, Pfizer), amprenavir (AGENERASE®, GlaxoSmithKline), adefovir
(PREVEON®, HEPSERA®, Gilead Sciences), atazanavir (REYATAZ®, Bristol-Myers




al kyl sul finyl, al kyl sul fonyl, hydroxynethyl,
hydr oxyet hyl , hydroxypropyl, nethoxynethyl, toluenyl,
W@ 2006053255 benzyl, or di met hoxybenzyl . Prefer abdTus209$/041043
groups are optionally substituted with one or nore
nmet hyl , ethyl, halo, thiol, hydroxynethyl,
hydr oxyet hyl, hydroxypropyl, ogghoxynethyl, tol uenyl,
car boxyl, benzyl, or dimethoxybenzyl. [0099] The term
"arylal kyl" refers to any of the above-nentioned C1_10

e
PRS- MAHBRNSLIYD), Aadtiphenm PRPITVUSO] Bokhihgert Bigblheim), or any

"arylalkéenyl” ‘refers to any of the above-nentioned
Cathér altkempirajjdogsor astitodish ét@jc«»mbi@n’g}orbwith gech other, or associated with

above- nentioned C6 14 .aryl, grQups, ;05 . o
o0l SRS a4 B R DR oo
r ef§780N®, Robfie HRADRIEAsh 8 ETOA0 B bdtubile WD watibetics to CD4, and
especially 5-14 nenbered heteroaromatic ring systens,

andnjngates qfi @4 puinty Chver asradditienaliepisianisd hetein.
[0014?ﬁt e O%Fiﬁﬁlg)tnl fls%l:‘g %Eéro %nti d '8 sffo9rg tiifal tugee o aa%}gﬁound of the

t he are eroat ons | ndependen

s el &6t GHvdriom daReinBIias vt ¥ GbiSTiinited @6, dnphbkeriziid BSXFUNGIZONE®);
Exanpl es include, but are not limted to, tetrazol,

l,
pysrhuligay| , (inisnapdetsdy | RWAox aHemiapherxt | Bipgharmgkaz dﬁgﬂf,eron beta

t hj rrql.yl, i enyl raz (\&Z I . )
TR Hhontl [ S o SR OO b s v
' Yh®. 0xagi ] . . xagjragal y!

| PRI YA, RS kot O LR PN S Ak YIWELLFERON®,
1 QadSaxadilary) pegylaxdtintedaoh ydlfa (BEGASY BBy | Hoffman-LaRoche; PEG-
pyrimdinyl, pyrazin riaziny

|, ot |, e.g.,
1 Iptr@1®,r S@lzqrﬁggrPlan@]n)i,bz‘,cyAat@c} ilﬁﬂ&wagﬂ%i (fasyR | (polymannoacetate);

i inolinyl, A I n 0V 00 i s
SRR oSG bR RS HiPRHiro DERRL MR (contning
hefef-gamniing| kahlloridey; uslenaibytitafedt héerbdativee- bf stzetbvudine; penciclovir
heteroaryl groups attached to _an_al kyl group. Usefu
héD@Méﬂ%J@»l Wovarge fpaciclorir MV IR @ ovartisyggycloyit (FOVIRAX®,

Rt psur ity attorn (S DL Bl katloisiit " (@yTovENE®,
Hoffman LaRoche); valacyclovir, VALTREX®, GlaxoSmithKline); dextran sulfate; D-
penicillamine (3-mercapto-D-valine); FOSCARNET® (trisodium phosphonoformate;
AstraZeneca); fusidic acid; glycyrrhizin (a constituent of licorice root); HPA-23
(ammonium-21-tungsto-9-antimonate); ORNIDYL® (eflornithine, Aventis); nonoxynol;
pentamidine isethionate (PENTAM-300); Peptide T (octapeptide sequence, Peninsula
Laboratories); Phenytoin (Pfizer); INH or isoniazid; ribavirin (REBETOL®, Schering-
Plough; VIRAZOLE®, Valeant Pharmaceuticals); rifabutin, ansamycin
(MYCOBUTIN®, Pfizer); CD4-IgG2 (Progenics Pharmaceuticals) or other CD4-
containing or CD4-based molecules; Trimetrexate (Medimmune); suramin and analogues
thereof (Bayer).

[00148] Pharmaceutical compositions of the present invention can also further comprise
immunomodulators. Suitable immunomodulators for optional use with a compound of

the present invention in accordance with the present invention can include, but are not



HBC CH3 NNn/ I OH 555 NOn O H3C CH3 H3C CH3 n n

OH CH3 0 H3C H3CCH3 O n/ or NOn N W
wWQ®6H8B3P55 PCT/ US2005/ 041043 -77 wherei n n PCI/USM0H/G11043

eight, nore preferably one to six. [00103] The term

"al koxy" refers to a Cl1_10 al kyl group as descri bed

above, wherein one of the carkgn atons is substituted

by an oxygen atom [00104] The term "al kanoyl" refers

to an al kyl group as defined above attached to a

gr 00 to o ABHY RebRB Yot bR AR A oA Y nEgipio 2cid and
g@ra&%%@%f 9h{@HBron Qﬁgﬁl&xo R%rél&ggﬁn ﬂn’éﬁhlﬂ@ B0-246,738; colony

aﬁ1no ref rr to NH

f@tﬁtﬁ@l@tuhg/ th'torsy\hﬁﬂ&dlng RGM-G6H; Iﬂym&bﬁﬂ@ﬂ)bérmeada kHEZOOO (Holhs-Eden
groups. [00107] The teen "di aI kyl am noal kyl " ia
aﬁyar@racwﬁ@abbdv@fqﬁw,. S B h:apemnam@ygamla% 5 Y in {bayer, immuthiol

s8§Cheg1fg1&chjé)}éat$ﬁmta{%grl ﬁ%lﬂ(alqugﬁam noal gﬂé %théh) interleukin-2

r@ﬂﬁZ)S(GIﬁro@Dtylseﬁnﬁdsﬁqea@msﬁmpmhmmxadKrestm LC 9018 (Yakult); lentinan
di al kyl am noal kyl groups attached . to an

m(Yar@wc iguEH-E095; MSHIPHDE SR élemyMgrﬁpﬁager{ S@fwﬁmyl tripeptide,
M‘T — &&&%%PE%'LabSrﬁ%?%@ MWWO@I%PM (Immune

mm&‘@r@&@ﬂa’uoﬁ}if RETICULOSE® NiAvafd2@1 Vidal TRescahmCorporation);
"al Kyl ai ni nocar bonyl " and "di al kyl am nocar bony| "

r efaspikotop gnsets ijymicdimgpal f@gtqara saropestin\fhpposgy factor 5; thymosin 1
ak%ﬁigcel& Jn\é)eltf{ymé’\s’%%{ TIIQ\?PZ( angr %‘c%osqg ?ac%lr', %}%nentech); and
vitamin preparations.

[00149] In some embodiments, the animal subject of the present invention is a mammal.
By the term "mammal" is meant an individual belonging to the class Mammalia. The
invention is particularly useful in the treatment of human patients.

[00150] The term "treating" means the administering to subjects a compound of the
present invention for purposes which can include prevention, amelioration, or cure of a
retroviral-related pathology.

[00151] Medicaments are considered to be provided "in combination" with one another if
they are provided to the patient concurrently or if the time between the administration of
each medicament is such as to permit an overlap of biological activity.

[00152] In some embodiments, at least one compound of the present invention comprises a
single pharmaceutical composition.

[00153] Pharmaceutical compositions for administration according to the present invention
can comprise at least one compound according to the present invention in a
pharmaceutically acceptable form optionally combined with a pharmaceutically
acceptable carrier. These compositions can be administered by any means that achieve
their intended purposes. Amounts and regimens for the administration of a compound
according to the present invention can be determined readily by those with ordinary skill

in the clinical art of treating a retroviral pathology.



[00112] The terns "hal o" or "hal ogen" refer to an atom
sel ected fromthe group consisting of fluorine,
w@hioens265 brom ne and iodine. [00113] The t ermGI/US2005/041043
"carboxyl"™ and "carboxy" refer to a substituent of
formula -COOH. [00114] The term "carboxyacyl" refers
to a dicarboxy conmpound in whigh_a hydroxy has been
renoved from one of the carboxyl groups, e.g.,
substituents of formula --C(0O G CO2H, vvere j is O 20.

o015 o S Bl ARRH 50t B AR U5, B poouancus,

mﬁ%@éﬂo‘d@ Nhtrfub i@ gi%ﬂ@f)@ﬁtoﬁé&! NndderMatior GHEddD ok, Alternatively,

erein n1s one to siX. 17] Theterm"oxo
r ef eoscurentt), addidistdiion h:enthﬂ hy"tb@lom"rqutef erEhet dosae administered

pé'!r;eom ¢ aCJ@& fgﬁ%“%ﬂ‘}' gnog 6‘@1%]0%%‘?3/6?%%%}? o ?fo%reivl.ous or concurrent

r ﬁgﬁfn%ni o dySrERRhEPE treaBent, arldi@d BithreldTehd effgdt desired.
"sulfinyl" fefers to the group -S=0. [00121]. The terms
[00155phos pRompositiehe rvithin thiesoresphdhis cinyentipry dagledg all compositions

AR R ORE Py g SIS PR '8 . s

é@’@ﬂv@ 16 @BIieve M@ﬁﬂ@!d@d Puipds@n®Hile isdixidupDAEAS varhh determination of
term "sul f oal kyI refers to a substituent. of

gehtemah rengesrol ATeqtErAROUBEB P cagkheq digeR! }stgﬁléleths skill of the art.
0 n f f
Pk b8l PRy QLI I8L803 10 pabsig il in some

t bmbﬁmmmts g{d)dmag@rcoh@rfsel kabd)utthngdcgvuotd’moat h%() u@é{g body weight of
[00125] As used reln eterrp h r " ree§

| GreanaiBorEteaEnt Sh oD g dmenty the ARSERT HitmprifHET 1 meke to
" B AR ﬁ/ﬁg bb&}h%@l’tl NihesmaRABARNEnY ik dosages comprise about 5

i sopropen the exception that the nunbering of
predegtozbpht 2oilghedody wegghed | UPAC rul es. [00126] The

TR RN —
" L uﬁé’tg&reowhmﬂﬁﬁéﬁﬁf leabtedre AdditnsLEShpduidniccoidiig® the present

forrrula- C(=N-OH) CH3. The tern "1'-al koxyi m noet hy] "
r amnsom or athsuamltapctu@rﬂge@tt suqheasgér&éwaral of Hrmyng stimilating agent. In

T c}{ ag} ?,ép #p oF%g bs?e §et% 1? g% ghet soarrg 014 Gifferent from the

I @Bk RITRNE figdt tReripedtioggent flnaome @mb@dimbﬂtsn thex dh@m gee administered
for an atomor substituent. [00128] Al so, included

wiontiterneiredaye gpihe srcopmeengpd BAVNTS ALRASR BHE- ar e t he
n-to f
[OOlgggnpou)r%L @ﬁ?ﬁ@&f&é@dﬁu&nﬁ \?Zﬁlfeelﬂééﬁiﬂﬁe%g oglzzaﬁ alsb¥Btionally include
previous, concurrent, subsequent or adjunctive therapy using immune system boosters or

immunomodulators. In addition to the pharmacologically active compounds, a
pharmaceutical composition of the present invention can also contain suitable
pharmaceutically acceptable carriers comprising excipients and auxiliaries which
facilitate processing of the active compounds into preparations which can be used
pharmaceutically. In some embodiments, the preparations, particularly those preparations
which can be administered orally and which can be used in the above-described type of
administration, such as tablets, dragees, and capsules, and also preparations which can be
administered rectally, such as suppositories, as well as suitable solutions for

administration by injection or orally, contain from about 1 percent to about 99 percent,



can be prepared in situ during the final isolation and
purification of the conpounds or by separately

WO e@esnNG t he purified conpound in its free acPdI/is200$/041043
with a suitable organic or inorganic base and
isolating the salt thus fornmed. These can include
cations based on the alkali aggl_alkaline earth
netal s, such as sodium Ilithium potassium calcium
magnesium and the |ike, as well as non-toxic

?Engggean!%hlﬂﬁn d?;o%gg%;gﬁgﬁ)r %?r%nx{{ggl g gugﬂﬁgﬁﬁrgﬁﬂﬁeof ggtiv%ncsompound(s), together

t 1, fELAyigmoni um  tetraet hyl ammoni um  and cations

d? nggﬁfﬁﬁhine, di met hyl am ne, trinethyl an ne, .
[00158]t hy| aRharmacduticale prephugtions @if nibe apvesenhdnygniien FRemagifpcured in a

can al so.be prepared by reacting.the purifie : i
SoBIGE hich rbt?;)s%zg‘%fé%bﬁ?hﬁmgp}& Pt ﬁ‘ﬁaﬁé c%np%vﬁguonal HHXIng,
CoRhAaRhE) HrAfeaAkME, idissblvingd) @8 Bobhilizing frocésseui Thak) gharmaceutical

organic or inorganic acid, and isolating the salt , .
t preparttionsefor ol ase caspleokiained by sambivng the ave gergpounds with solid

such .as chl ori de, bromn i od S - f
StennERs SniP Y iRl O, Mo PRASRIESRg the mixure o
Cifahales, afteCddding, suitabler @ixliarivn| i€ alesired umaeeserry, to obtain tablets or

mandel at e, acetate, .di chl oroacet at e,
t diageyereacet ate, oxal ate, formate, and the like; and

[0015 ul 1 onghﬁ%]ec‘ Légpg%ﬁtgnﬁte h@.g.esfﬂl{rg Rl as saccharides, e.g., lactose, sucrose,

nzenesult ona -t ol ugidesul fonate and the [ike. o
[ 62421941 oFhertitol; enliulose esrhtimsdndier edloiuisplaispimatese suvh as tricalcium

égﬁsggggp&%%glﬁ&%gg%ggqn&f@sghquda% %{%h]lg%ﬁgg&q?ggl?c ga%zstarc;ghr?aste, using,

J Ecﬂi gJ{éinl‘é,r RFFOTRG, | FhddtV KaRkY, e CEERBIIatO! starch, gelatin, gum
chem cal” process, to yield the parent conpound of the

abegeahihy mul assthflor exelimoss, by hyduxapippysnethylpelbdnge, sodium

Typi cal odrugs are.esters.Q t ar 0.4 .

{ FobeRanBr e o8 brhY il pREL df hedipt ifuqgraring agents
St&l b@addedRueh adihb g6oRSmbeidiled BRIdhveiyd Sys tabBxynahyl starch, cross-
14, A.C.S. Synposium Series, and in Bioreversible

Clinkéde polyivinylwyurpliders, ggar, Fer. 2kzinigagidsor RoeHk themgaiy sicinas sodium

Phar maceyt i_cal . oci ati g, :

CURBRE S FRkERO5A A 0 1 PRAFAIRE L Sy s, o cxamo

r@ﬂi%g,ellﬁld, Etegﬁé ake Gr tsgltd ihafdd»tt;,mnble lam hegnesfumIstearate or calcium stearate,
i pi d-1inked conpounds nmay have |onger half-ljves in. C

t B/op pellycimise EREOk T DEPESS ROBRHIS PIAHREe VB SUAHIG gortings which, if

al29 re?ig aﬂquﬁgt%rt?%gﬂ?éa i&s, lﬁopglﬁ%‘ﬁ]ﬁosev‘@é&@nﬁﬁé‘d PRcharide solutions

use i mprove getil ng ecfeq cells, or to )
erharse uséd)ewhioh aden oftidrally deanipit yeunn faegdiied tada| palyvipylpyrrolidone,

t hor qugh, di scussi on of .such c si.tions met hod .
 Dobenin 0 S 5587 SRS RS e8GR G oreanic
6 ,s3Ren8 - Tcﬁ%ﬁﬁ Bk turX AP bRfer 9% pRIdREE B atiddserebibldft to gastric juices,
conpounds linked to, or incorporated into, nanoneter-

sisalatiopsir of chiablé ocellsisanpreparatiesr sucly nasbya,ce’wlcellulose phthalate or

[ roved ta i.n f I wi t hi he ody..:

oot ey Seulas phfialate Mourel RUSR AP 0o added to
N‘i‘*éj [H1R 8t BfBee dohtinkE; tBP8%angle Yor MR fib&ionpPor ih-dider to characterize
Allen, T. and Cullis, P.R, Science 303:1818-1822

( 200W)natioas/efacsve edmpoundideses. Rev. Drug Disc. 1:77-84
[0016(0%002) ’Ot%grd pﬁartr?rlxajcéutf\élal %Pe%ar%?i\c/)%sl \Which can be used orally include push-fit
capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer

such as glycerol or sorbitol. The push-fit capsules can contain the active compounds in



K., EMBO Reports 4:1008-1012 (2003). [00130] The
i nvention disclosed herein is also neant to enconpass
w0 b@eiosB253 vo net abolic products of the di scl oB&rUS2005/041043

conmpounds. Such products may result for exanple from

the oxidation, reduction, hydrolysis, amdation,
esterification, glucuronidatioggand the like of the

adm ni stered conmpound, primarily due to enzymatic
processes. Accordingly, the invention includes

cqnpounds. produced. by a process i sing contactin
DB Bt POy E ARG, AR s st o
P&t @s, Ghdlok Thris kil kedreqt talc@r YhaBhesigmBidaedobhd; opEdnally, stabilizers.
2006/ 053255 PCT/ US2005/ 041043 -80 product thereof.

Sirc sopreodmbodimeytsi waing \solir eapselent thei aelivey CERRPEAS 7ge glissolved or
r adi ol abel ed., ,conpouynd of t [ J , 1. Ni A1
X 090 TROYE Pl of By DS SEL R0 B 0N st
Susb@sddedt , noOUSe, guinea pig, nonkey, or to nman,

allowing sufficient tinme for —nmetabolismito occur alnd_

[00161k 0] at Pegsible sPhatnacsriead rprppasHings swhicBrsaphbe s gectally include, for
bl ood .ar . bi.ql:qQi . .
SRR AT st kRl SRR B e e compounce wits
Lb@ppﬂsﬁ@ﬂyosm. Seitgbte! Rdspdaitbnygbdssntanyi foal dxpmipih elagalbgr synthetic
AR A ARG TS OBR OGS IS, 1 ARSI fo bt déatin rectal
I g s%&%%ﬁibﬁk?lﬁg? 0P8 cohtPFRHiBR bAHRAIRE QotpBuktisSFikiPs Beke. Possible
conpounds 1 nclude | sotopes of hydrogen, carbon,
nibbseo gresteriads yugpdwde, ploo spbmpbaidiquid woglyeeridend pelyladiylene, glycols), or
suchﬁas 2g|, SEL 13C, 14C, 15N, 180, 170, 31P, 32P,
3parafgpy Taffi®%BC1, respectively. [00132] Sone of the

[00163P PO UTStaBlk e AR S0 bhrefiRial @@Ri@kRatACinEludéag®ous solutions of
asynmmetric centers and ma us give rise to

th
erﬂmwm@vmmsmthmw@ﬁgﬁlb@nﬂomh@r gt Wespydledle salts.  In

e oS8 i NG ey AR Gy gon ensons
I RGR Mo adaliflisfeRA0! Saehbleolpaphaitcoliiextsusresehlidley mofude Ifatty oils, such as
sonme enbodi ments, the conpounds of the present, )

i vosame oih aramibeties sty asid asters, ek jap gyl olai picHghcerides. Aqueous

Al.ter.nati Ly, i i VI I i - . .
SNEIARL Gt at P A BRRBLA SRS e sty of e
t RAgRnoibn Ofriudas Yos kixlainple) sddturar tarbpyaiSBYlcdbilassedorbitol, and/or
herein, the term"steregQi soners" is.a general termfor

_alle'Er%Ib n@?@or@ﬂ}’{ the, SRsPPRR CMS@&?P&“ PRMZFPf fer only
[001 6:3m Clt E g é§ F bt atcufBa OfordbGition foP M8ystei® PAGRinistibtion according to the

enantioners and i sonmers of conpounds with
mineertioaranibe famulabd Geranteralf harentarad ondepicakiadmanristration. Indeed, all

¢ dhie s O BIRHER Cop BF SRS TG ER S AXGR S B Rl fministation
f ypindidifvensntaigroups are attached. [00135] The term

"enantionmer™ or "enantioneric" refers to a nolecule
[00164hat i sSuitable formulations for oral administration include hard or soft gelatin capsules,

dragees, pills, tablets, including coated tablets, elixirs, suspensions, syrups or inhalations
and controlled release forms thereof.

[00165] Liquid dosage forms for oral administration include pharmaceutically acceptable
emulsions, solutions, suspensions, syrups, and elixirs. In addition to the active
compounds, the liquid dosage forms may contain inert diluents commonly used in the art

such as, for example, water or other solvents, solubilizing agents and emulsifiers such as,



nonsuperi nposable on its mrror inmage and hence

optically active wherein the enantioner rotates the
W@b@aesass pol ari zed |ight in one direction andP@T/ES2005/041043

mrror inmage rotates the plane of polarized light in

t he opposite direction. [00136] The term "racem c"

refers to a mxture of equal pggts of enantionmers and

which is optically inactive. WO 2006/ 053255

PCT/ US2005/ 041043 -81 [00137] The term "resol ution”

1y e ST e RS B e BB o e
[ QOR8] is ﬁ%pylgaﬁaﬁ&? E?/&l%de?dtrﬁﬁ_ @lidleﬁ \ﬂﬁ(}lbgylﬁoﬁﬁtﬂﬂé)ﬁlcfdéktﬁn, ethyl
“1 by

treating a subject ected with
achrboviagd, ethiyh geetete,| engyl denbobibenzid bapenate, pearyiens glypol.rl ,3-butylene

deri vatives i onal.l.y I. onbi nat i on.w .
e e PR D B R BPL DB T B8 e, ol
| SARR08Hd §8dhA8bils | %19&&81 téRahpdrofi@airyrr sisohddydnedgime glycols) and
enbodi nents, aspects and objects of the present

i fattyracidoastend ofl sophatag) awmixgiresibe®okki |l ed in the areas

f relgvant .art - b PL I DG
00168k, 3" o, SRRt inBRREG HARCHNE B FRERS hl TonipBAT ) Giling agont
t he foF @&ﬂl}ﬂeﬁ icfheRplatedinisosteariaalehaty, potyédxyethyiank) sorbitol and sorbitan
activity, thus_  providing suitable conpounds . and .
coviprss Faliudse, méqm@re/étamnﬁgce}hélp?eo\ﬂhﬂla}nwnnhp%e& ygipxide, bentonite, agar-
opt.i.onal i e 3 MBggptically active
i % érré%llﬁeéﬁ%%%% E%lﬁﬂgdsnhgr%??) l-mrag?lr?s:)vi rgF, anti-HlV,
[0016@Nd/ or Sblidrissags Fornisah ieddition tphoswiformnlagat fov prahkdministration include
anti t%odi es. or fragments thereof. [00141] By the term
" Bt SYRACSIRASPal activity” or "anti-H V activity" is

[0016.811t end?%gﬁgﬁct‘ﬁpi fobic¥l &dnpdaftioRs t f@t pr&RBEN@NETYT infédjon between
viral pro-DNA integration into host cell genone; (2)
r étdividialaldudng abibdrerh or sexual ligercogise inelade eng py maie gompounds of

cells;. (,4) cellular t abol i whi ch it ' .

Bt i ) TR Y P Ve g i
Ofogikl c¥inpbsisiod Ban B¥NMoh@sirbplaia/ @ fofh |dflaaroistent sséremn, a gel, a
of “'viral antigens; (7) viral budding or maturation,

( Byticc e ipeste.ya sty d sniay.colen, e spRnge( dikerlogageaaipuptef a compound

tr criptase, in . S).
R
agnillf@dmEx Ak, songTeubodinpatse Svorabolh Ws)1 amijligrams to about 100
activity which tends to inhibit, of thes

mistiHigiagsslhe topical formulations can 1nc%1q e other prop%ylactic ingredients. The
carrier and diluents should be acceptable in the sense of being compatible with other
ingredients of the formulation and not deleterious to the recipient.

[00169] Topical prophylactic formulations include those suitable for vaginal, rectal or
topical administration. The formulations can, where appropriate, be conveniently
presented in discrete dosage units, and can be prepared by any of the methods known in
the art of pharmacy. All such methods include the step of bringing the active agent into
association with liquid carriers, gels or finely divided solid carriers or both and then, if
necessary, shaping the product into the desired formulation.

[00170] Prophylactic formulations suitable for vaginal administration can be presented as
pessaries, tampons, creams, gels, pastes, jelly, foams, or sprays, or aqueous or oily

suspensions, solutions or emulsions (liquid formulations) containing suitable carriers



Is "anti-retroviral activity" or "anti-HV activity."

[00142] A conpound of the present invention can be
waiswdosnss treat ment of retroviral (e.g., H V)PCT/US2005/041043

i nfection either alone, or in conbination with other

nodes of therapy known in the art. Such nodes of

t herapy can include chenot heraQ%_with drugs, such as,

but not limted WD 2006/ 053255 PCT/ US2005/ 041043 - 82

to, at |east one of AZT, 3TC, ddC, d4T, ddl,

t enof ovir, abacavir.,. neviﬁapine, del avi t di.

alifie

emqwrb in.g élgﬁ ﬁg’ m_eF : %ﬁ%’t eséa’qu.] &gg}t; :L,Hubclﬂ gmqlations can contain
| OlivagYdaht aB@HTEDANER as! QRLBAMLE 1agBRB! BMAMIfYing agents, non-aqueous
fosanprenavir, tipranavir, and atazanavir or any other

andhicled inohilingledibieig8s,ar peastivbdise sTtiese fayowistians prgriseful to prevent

fth each other,. or ciated Wwth a bi.ol agi.cal |
bhed repd sapmnistien ol Y S iifegPh ol At JRHE miskpe roueh the
PERt dgs1 eRf s Etdndifie (hb3a8Nal ddhistiafiofieah ekeaslae prior to sexual
T-1249 (Trineris), or soluble CD4, antibodies to CD4,
aimfercourjey gainavediftelspriasto eldbirttd4, or as additional |y

esented herein.. [001431 A c or. di :
[0017ﬁ esenin PHYe ﬁP’leflim%eé‘gs’ (ORI, %agggﬁgﬁﬁ‘g%ﬁﬁ?ng U@t:ag%dfo P bA8 or vaginal
PhAEEdS oS HEHn@s sbh@SariBRietrapeastédashiriindbsk amssitdiies. Suitable

nation's blood supply is currently tested for o
amarrisdndude eepp butteiand pier majrsiajseompenly ppqd in the art. Suppositories
| MReRd §GheAn S g n¥iog! bR dERIrMuLAR with

S PRTPL R el b RRGRb RS lﬂlﬁé.ah%a%gt"?rﬁ‘gorte REREPLIE JIRIBEET, with one or
paREéIsdfenyd dihméleel cacherp folloded bfy chilng awbsaping av eldson

can add an extra margin of safety by.reducin r .

[00178] | m nErapHyagEa formations AsRPIeiag i RY Ry Rk o5 dn the form of
9QR$Hs URTRL RS Githl gglﬁtgﬂ:oﬁ 6P RAUAFeBEC Phsl B8mbAsihBCone or more
present 1nvention can be used in the treatnment_of HV
i dispersingnigentshsombdizimg agahéyuat slspendingtagentpy bidwisk sprays can be
HI V-1 therapies..Agcordingly, the invention is also

ddglirere A RETRYE PapkSeat i ng a patient in need of

[001781€T aPYrophRESd Fornhlltidis Vackord{gL€d 1the iS@intlo @ah Shedadpted to give
not respond to other H V-1 therapies. |In another .
esbaainerbdeliveret Abs thef propheylactio fatmelatiensecapipgide e@penactive agents,

a sybject i.nfected wth.an, HV | S: fesl nt to a
cist droBtmiGaAes sy iPad facnt e pRiEEARR!

[0017APP! i Cathk @Bmpotide dfithe bfesent @avedtiantcat alsorbe admimsieeed in the form of
protease inhibitors, reverse transcri p% ase i nhibit ors, .
ennripplanh When compoundsd vt Qodssadah]s sloyarelsage sarrer.  Alternatively,
bi.ndi ng i nhj hi L : t
o REFORr D BE Y Syt THITRALA' &Y RemALOEs  Wisaermal pitch o
C RBRGRIcuE Alasaafihsativdagelienhe i nvention are

racticed gn a subject infected with gn HV.that is -
[001%5hg; st Siahle BrEVBHORD Y opfuhLIRIATHp IElIS fropts, gels, jelles
| f}%&?}ta%&n ?astgf TanfX Ents. DU ui®le ihjetihild dofutions include intravenous
zi dovudi he, am vudi ne, di danosi ne, zal citabine,
stsabeitimeeys afainavimusculavinjeaipbleesolutisinay iAlttinmsively, the compounds can
O R SR AR O Of oD SOPLIT P QU iakalation or spray.
[001RfPT €NaMjeloonOGid\iithe Alesth@ Réhfion ERSRYPESREY hding methods known to
tipranavir, enfuvirtide, hydroxyurea, AL-721, i
arthbsegekil]edbint the atre d Beyudinosngt batulerie -acilotapmbh abainsd dfem commercial
C%%hr%gsq S eéerrrllepa?,’ methods used in make compounds of the present invention employ
protection and deprotection steps, for example, protection of hydroxy, amino and carboxy

groups. Protecting groups and their chemistry are described generally in Profective



contracan; creme pharmatex, CS-87, penciclovir,

fanticlovir, acyclovir, cytofovir, ganciclovir,
wa@leoobs3255ul fate, D-penicillam ne trisodium  PCT/US2005/041043

phosphonof ormate, fusidic acid, HPA-23, eflornithine,

nonoxynol , pentam di ne isethionate, peptide T,

phenytoin, WO 2006/ 053255 PCT/¢4S2005/ 041043 - 83

isoniazid,. ribavirin, rifabutin, ansanycin,

trinmetrexate, SK—818 suram n, UAO0OO1, and

conbi nati ons ther i tion,
o@f CURe Mo PESEHE SPH i ek Aso o i AR chive] IS John Wiley
gl E{/b:i@‘iﬁ? t(1§§92)" S’ﬁ'lé&in%uﬁ&s & dorhiLLEbF BB piﬁé@éﬁ‘tﬁﬂbmlon wherein R

dua r exanple, the conmpounds can
ald riinicat be @deparal inya marme_;r $m]11@1: to dirat teaelanhﬁﬂ(kfo}' e arodification of

Pbﬁqgg}aagisgg\@/rqﬁ] ﬁgl'?e%eg{ ]g?tu 116 Ior gﬁ‘gg‘é‘%ﬁg‘iﬁgn aﬂ a?%d oxfermght at 95°C
r\%‘ﬁ'ﬁ' eSoldE th@ﬁﬂﬂ@fﬁ"ldté Eﬁhyﬁfié@ il figryasne @&ﬁdm@ irﬁthte presence of 4-(N,N-

becones i nfected t he conpounds can

a‘ﬂimethy@uranemynélglp @M@P)p rﬁm@r@ﬁmqﬂsm i GQRMIR@ o FeB(¢ HpeNR12R 13,

t?ﬂi 5 ﬁékﬁﬁf a%agfe dt urdt% @Qt eﬂgglﬁgagg?gﬁ%g‘%togﬁ?hy (TLC)

pﬁlﬁﬁ:ﬁfé& compesd lc@ﬁbunﬁﬁlﬁnbﬁ diseidg dtliitb]ﬁ!g, slexteattion can be diluted with
intercourse to prevent transm ssion of Hi V b pg“ﬁg Uiried over

aBtQAx peslwieghed; with 0t HE1 sphen; vEhe,
[ I co ounds of
F@@u@é‘ﬁ# &[Bééc\?%gﬁugcapgn& otlﬂatog?r%g%sa gf. or to sexual

i ntercourse. For exanple, SCIEEMREpbunds of the
present invention can be used to prevent transni ssion
of HYV froman infected male to an uninfected fenal e
or vice versa. /Pharmaceutical Conpositions [00146]

Phar maceut i caeonposi t i ONgnipRikiaeONPri se at | easgé{ne
corrpound of t he asent | (a,ygewcqarbnda}ar maceut i cal

conmpositio A GO ||_2§ t o pmaPpresent invention

also f ] ' Honeor gp&g aadi T onal CH,OR,
anti vi 30€nt $” such as, but %t Timted

(zi dokudine, ) RETROVIR, @ axoSnPi fKl i ne)

(1 &% vyline, EPIVIR(r), G axoSnithKl imey, TC,

(COVBIVIR(r), daxoSmthKline) AZT+3TC+abatVv
(TREZIVIR(Gr), d axoSmthKline), ddl (didanosine,

VI DEX(r), E{)z o ol - Wers Squi bb),.ddC (zalcitabine,

H VID(r), {ifgnn LaRoche), DAT (stavudi ne, ZERI T(r),

Bristol - Mers qui bb), abacavir (ZI AGEN(r), J
d axoSm t hKl i nej evi r api AshydvideAMUNE(r ) ,
Boehr i ngher y i M), delanaciddihheridePf i zer)

PBMAP Phar maceytical s
, | ead Bgli¢irees), FTC
= EMIRI VA(r), G'g%;dtad Sci eng
~+TC (TRUVADA(r), Gl ead Scient
saqumvw (1 NVI RASE(r), FORTOVASE(r) ,Rifof mirpn La
Roche), ritonavir (NORVIR(r), Abbott Laboratories),

i ndinavir (CRIXIVAN(r), Merck and Conpany), nelfinavir

[0017G)! RACHERY Cohpoltfds £ FdrmaaP bethe\présehiakditidASEf by prepared in a manner

axoSm t hKl i ne) adefovir
similar to that exemphﬁed by the modification of betulin as shown in Scheme 2. Scheme

9]
-
Q
=<
-
D
S
N
~
—r

2 depicts the synthesis route for compounds where R; is substituted or unsubstituted
carboxyacyl. R, corresponds to -CORs, -Rg or -CO(CHz)aNR12R13, wherein Rs, Rg Rz,

Ri3 and d are defined above.



(PREVEON(r), HEPSERA(r), Gl ead Sciences), atazanavir
(REYATAZ(r), Bristol-MWers W 2006/ 053255

weERanbAS2805/ 041043 -84 Squi bb), fosanprenavi rPCT/US2005/041043
(LEXIVA(r), daxoSmthKline), hydroxyurea (HYDREA(r),
Bristol - Meyers Squi bb), and tipranavir (APTIVUS(r),
Boehringer Ingelheim, or any_ggther antiretroviral
drugs or antibodies in conbination with each other, or
associated with a biologically based therapeutic,
such as, for exanple, gp4l Y pepti des
enfuvirtide (FUZEON(r), &ﬁg’m%rl meris) and
T-1249, or soluble CD4, antibodies to CD4, and
conjugates of CD4 or anti-CD4, or as additjonally
present ed herelg/ [00147] Additional su%[a I e
antiviral agents f optimal use with a=g9
the present iA on cap i e), (yde
to, anphoteryi @ ; ]
(m smatch;é em sphe?x- B opharmbel iwter f er defene
beta (RBETASERON(r), Chiron, Berlg
(I NTRON A(4¥  Scheri ng- Pl ough: A°F
Hof f man- LaRoche; | NFERGEN(r), Angen; V\ELLFER(]\I(r)
G axoSm thKline); pegylated interferon alfa
(PEGASYS(r), Hoff eLaRoche; PEG Intron(r
Schering- Pl ough) _/butyl at ed hydroxytol uenef Carrosyn
( pol ymannoacet at QI) ’ Cast anosper mi ne; Coff rasan
(stearic acid dedixatiogse); Crene Pharnate ont ai ni ng

@ ; i‘?;ﬁﬁﬂl‘subﬁtltutatiaoﬂze of

, IR(r), NOVAFEi shorag
(ZO\/IRAX(r),” GIaxoSmthKllne) cyt "V|r (VI STI DE(r),

Y IO o N

gs résfte inventiPeiyCithd agd RE iosrdnph@sapmcgmacv@nntml)s (Pathak, A., et al.
CARNET ( rg trisodi um %hos phonof or mat e

Adtamieatea) Chemis e Higle {@oughrreyar Fﬁ”i’i&q5 (%41-248 (2002)) Briefly, a
jt f
TRyl SRk i Rt B o ormstion t s R B

(atd, ®NiRG K RE, RAY @Rl 5 )denvosioky RY), Appmesimivehicke allows cleavage of

B T A -
| agid T betuli d th

%rﬁ? ?}Qgsm PPHU inb \%%{%A%E rngrb@l%éaéﬁedg nrh BEBBER{dn) the betulin and the
Phasinitdesired aDa;ce theibkaubintis [mmahﬂantj/ omn thf( A OcRRIIdIN dl)/erSItY can be

O E Sk SR T of Bl RRLIRE bPh Pl QY IRE desived R

(l\@gét{{ﬁ@ﬁ%@&en&gag?mg) and anal ogues ther eof (Bayer).
[00148] Pharmaceutical conpositions of the present

i nvention can al so further conprise i nmmunonodul ators.
Sui t abl e i munonodul ators for optional use with a
compound of the present invention in accordance with
the present invention can include, but are not WO
2006/ 053255 PCT/ US2005/ 041043

d




-85 |limted to: ABPP (Bropririmne); anti-human

interferon-ce-anti body; ascorbic acid and derivatives
wa b@oesf2s5 | nt erferon-(3; G anexon; cycl ospori nPCT/US2005/041043

ci metidine; CL-246,738; colony stimulating factors,

i ncl udi ng Gv CSF; di nitrochl orobenzene; HE2000

(Hol i s-Eden Pharmaceuti cal s) jg3i.nteferon-y; glucan,

hyperi mmune gamra- gl obulin (Bayer); imuthiol (sodium

di et hyl t hi ocarbamate); interleukin-1

(Hof fi nann- LaRoche, Angen), o%ﬂ;ﬁflﬂhgagkl n-2 (1L-2)

(Chiron); isoprinosine (in obex); Krestin;

LC-9018 (Yakult); lentinan (Yamanouchi); LF-1695;

met hi oni ne- enkephal in; Mnophagen C, nurgyl

tripeptide, MIP-PE; n_aimgm,( Bar r Lab|or at ori es)

RNA i mmunonodujggt ory RENRWNE(k) (4 'Reﬂ
g'tll'l CULOBE(r ) (Advancled \f ral eseaet“""'ﬁ'“’“’|

Cor por ati on);
Corporation); shosai kotio; ginseng;" thyim c hunor al
factor; Thynopentin; thynosin factor 5, thynosin 1

(ZADAXI N(r), Sci d one); tHHBS™ hulim TNF (tunor
necrosi s factor, Gepentech); vitam n
preparati ons. [OO 9] In enbodi nents, the a/L/maI

subj ect of the présent i nvention is a mamal .
term"manmal " is @ i ndi vi dual bel ongi ng t t
cl ass Mammal i a He T\ L1ERGOBMPRAIA ar | '
in the treat @@ =|' pat er?t"é’TFA'["fD’MSO]

e 4 nlsterlngoto
conpound present inventionl|for
can i R ! ention, aneliorafi L0
retrovira -g*el at ed pat hol ogy. [00151] nents are
considered to be provided "in conbination" with one
another if they are provided,to the patient

[0017(9bncur ﬂ@ﬁtqunRﬂ“nﬂﬁ of e PreREN EYVRRENT FHAAEE Modificaignsnat the C-3
Flggllg E:g?ﬁg t)fe%gﬁﬁtas s?%\g% glg]S é)4 p?fcﬁ‘é&loﬁ%f QLS ﬁgdrﬁyl group of

PVt n some enbodi nent s,
| Gbaﬁﬂlmqnye mﬁnﬁm]naniylmbthtyh ether eseupt yielly detilion2g &mlphsa@aethyl ether
si ngl e pharnpceut | cal orrqp05| fi.on 001

PHA) FHHEL 4 BT BB P SRR reatsd FiEy P gipte dicarboxylic acid in
aQﬁ@]%féééﬁge bPDMIEP Ef REGRL FthIY}e Qﬁé DprofRivE BRRDIIS fenfved by refluxing

one conpound accordi ng the present invention
i rwith pyhidmien epttoloedebylfaete piPBBS)e in JEFh @pHitQHal¢ yeive desired 3-O-
caonbi ed W th harmaceutically acceptable carrier.
TH@§€)E%WB6@?Y%3%§ can be administered by any neans
that achieve their intended purposes. Anounts and
regi mens for the adm nistration of a compound
according to the present invention can be determ ned
readily by those with ordinary skill in the clinica
art of treating a retroviral pathology. WO 2006/ 053255
PCT/ US2005/ 041043 -86 [00154] For exanpl e,
adm ni stration can be by parenteral, such as
subcut aneous,



i ntravenous, intranuscular, intraperitoneal,

transdermal, or buccal routes. Alternatively, or
w@owesent | y, admi nistration can be by the oreCT/DS200&041043

The dosage adm ni stered depends upon the age, health

and wei ght of the recipient, type of previous or

concurrent treatnment, if any, oijrequency of treatnent,

and the nature of the effect desired. [00155]

Conpositions within the scope of this invention

include all conpositions c .S at | east one

conpound according to the ﬁﬁggﬁh%t?%vention in an

anmount effective to achieve its intended purpose.

Whi | e individual ,needs vary, determ natipn of optim

ranges of effeetyve amounts of each conﬁgnent is

within the skiltj [

about 0.1 0 -abuL%;QO ng/kg b- NG tccah N
sonme enbedlm t he gRSa0ts comd : out 1 mg/kg

to about ( -7kg body wei ght q
i ngredifenyziT’n some enbodi nent ¥, 'h@ dosages conpri se
about 1 ngfkgm,.n1 about 50 ny/ kg badybBighi=e | N some
enbodi nents, the dosages conprise about 5 ng/kgyto
about 25 ng/kg body wgj ght. [00156] Therapeutiel
adm ni stration can aksp ANnclude prior, concurrent
suhseguent or g ad@i,ni strati on of a s
Ongratt| onal accordipg to the ple
jgEne stimul ating ageﬁt

i nvention herapeutlcggggpt/l§
antiviral ¥or°i 2
approach, the ,605agec@ftdhe.second dr ugsvamubeathe
[OOISQEnE agTherCcasfnaaansds fieophetdne invdasageardbe tshathtsizegdtby the following
erapeutic agent. In sonme enbodi ments, fhe. drugs

adlmtmcbt & frst methog of symheses ofdpiling ackbapides dr by forming C-
f 0
o SR RO RS sSs <  meo

i Qt@lhtﬂldﬁal Aodvis@us be agudcunhefits; stspisaiditamtto dlie allylalcohol or methanol,
adj unctive therapy usin innune ste

" roven okl RO G ST i qhOBN CA e Hee hgr gfa%@%"? AT infroduced by
a%ea’éﬁ%n‘f QFREY IS 1 o@ect@?éﬂﬁﬁl@ Uicalrscaqp ‘?ﬁh&éso\ﬂltpfthet d&ired amine

rSeent inventi oh can al $0 contain suitab
phmriat’ac ep;irbplazitb y cand:lapnsgbl aich araS| eins d!o'npdlcmomgnethane and N,N-

exci pients a aries i faciJitate

pldé‘é%@"gpﬂ@thagn’tl%é\g@hm@ é)e)co ?ﬁ’i YiRP Ctbl?% BippRfogn ghe first step is

‘M}n}% réridvel® PSS gtect%ﬁ"%fé?@%% Wehln¥wn!in theM®t for particular protecting
odi nents, the preparations articularly those

prezpasaiSeofisr exahpleMethnd Eeanémtg‘i)féf s é@Bcﬁb%d hgreiand

whi ch can be used in the above-described type of

adm ni stration, such as tablets, dragees, and

capsul es, and al so preparati ons which can be

adm ni stered rectally, such as suppositories, as well

as suitable solutions for admnistration by injection

or orally, contain fromabout 1 percent to about 99

percent, WD 2006/ 053255 PCT/ US2005/ 041043 - 87

preferably from about 20 percent to about 75 percent

of active conpound(s), together wth the excipient.




[ 001581 Pharmaceutical preparations of the present
i nvention are manufactured in a manner which is

w0 e@elos32khown, for exanpl e, by neans of convenP¢DN81005/041043
m xi ng, granul ati ng, dragee-naking, dissolving, or
| yophi l'i zi ng processes. Thus, pharnmaceutica
preparations for oral use can_be_obtained by comnbining
the active conpounds with solid excipients,
optionally grinding the resulting m xture, and
processi ng the m xture of | es, after adding
suitable auxiliaries, if dégiﬁgﬁdgﬁsnecessary, to
obtain tablets or dragee cores. [001591 Suitable
exci pieptsg ar e.g., hilless s as saccharg des,
e.g., la toseETSHcroggﬂ\)ﬁB%ajtgfgbr S o, b -
cel | ul prepar ati ons and/ or cal ci um phosphates, such
as trical ci uti™Plosphate or cal ci um.bfdrogen
phosphate; as well as binders such ag] arjh past e,

using, for exanple, maize starc ab-c8tlarch, rice

starch, potato starch, gelatin, YT @ga

met hyl cel |l ul ose, hydroxypropy

car boxynet hyl cel | ul,6s®, and/or pol yvi nyl pyrrol

I f desired, disi “@’ #ng agents can be n@e

as the sahovg- “ gred staeehes anw @@

st ar g/ cro5s ked pol yvi nyl pyr i dofe

alginic acid or a salt thereof, such as sodi um

alginate. Auxiliaries are, above all, flowregulating

agents and lubricants, for exanple, silica, talc, o
[00183} ear | Thas,i abother ssett of Her mwéntionus Wirgsteddg rfempthad of synthesizing a

stearate or. cal cium stearate, .and/ qr. pelyet e :

gI"%‘B?‘.mdDroégE%m%? P8y g%i e go A @bu ?oé%%ﬁ eSﬁ&' (2) forming a

C APt Gibvarlidxylid@id aetivative (bpsictiail the ngagidtected carboxyl

juices. For this purpose, concentrated saccharide | X

s grawpi afrike diccarboplic geid, to fipre #n ecahhalsier G apacying Mgt aid halide of step

g arabic.. tal c L yviny p 0| > ( .

RIS Befitpisreft (SRR HETGS poBBK @) ARG e C28

SWotiabh 6f teddipound of (B foror arsaid/Balidenie) bttaching the desired amine at

order to Broduce_coatings resistant to gqﬁkric j ui ces,

s 61-28.ia0d £ rpietecting the rralertaf s saBPE &AM Y- such as

et y| ce . .. . . . . -

1001836 &1 ¥ b P RERY oE SR RISAr eflinic acid arpides i shopen in Scheme 6

Dyestuffs or pignments can be added to the tablets or

dragee coatings, for exanple, for identification or in

order to characterize conbinations of active conpound

doses. [001601 O her pharnmaceutical preparations which

can be used orally include push-fit capsules nmade of

gelatin, as well as soft, seal ed capsul es nmade of

gelatin and a plasticizer such as glycerol or

sorbitol. The push-fit capsules can contain the active

conpounds in WO 2006/ 053255 PCT/ US2005/ 041043 -88 the

form of granules which can be mxed with fillers such

as | actose, binders such as starches, and/or

| ubricants such as talc or magnesi um stearate and,

optionally, stabilizers. |In sone enbodi nents using

soft capsules, the active conpounds are dissolved or




suspended in suitable liquids, such as fatty oils or
l[iquid paraffin. In addition, stabilizers can be
w@oaeds32f00161] Possi bl e pharnaceuti cal preparBCT/O8205/041043
whi ch can be used rectally include, for exanple,
suppositories which consist of a conbination of the
active conpounds with a suppaQsitory base. Suitable
suppository bases are, for exanple, natural or
synthetic triglycerides, or paraffin hydrocarbons. In
addition, it is also possib gelatin recta
capsul es whi ch consi st of eé@gﬁﬂyﬂggion of the actiyve
compounds with gzbase. Possi bl e base nmaterials
i nclude, for exanple, liquid triglycerides,
pol y(et hyl ene gl or paraffin hydrocarbonsg
' it i ons for parenteral
adm ni stra L adﬁ€6&§msolut|ons

THF

=%,
‘e

active Ce‘~%unds as approprlate 0|Iy |nJec§|on
suspensi ons can be adm nistered. Suitable I|pothP%k§MF
solvents or vehicles include fatty oils, such a

sesane oil, or syn;%%tic fatty acid esters, such a
ethyl oleate or tri eri des. Agueous injection/“%
suspensi ons that cag ai n substances which increg
the V|sc05|ty of 't he 5 ex an

dextran.j Op y_ t he susp‘Ensﬁjn—

st abi | § 0163] A pharnmaceuti cak T3
system c adni‘ﬁstratlon according to the fWent i on
can be fornmulated for enteral, parenteral or topica
adm ni stration. | I"Atlee®H al | t hr ee types of
formul ati on canj be used sinultaneously to achieve
system c adm niStration of the ctive ingredient.
[00164] Suitable fofnulations forXgral adm nistration
i ncl ude hard or sBff-_gelatin cagsulls, dragees,
pills, tablets, i ng coat pabbets, elixirs,
suspensi ons, Sy L&l at i pps..cand control | ed
100165} Liquid dosage fornms for
or al adnin ok 1 nclude pharnpceutical l'y
wSions, solutiops, suspensions, syrups,
and eI|X|rs fn addition to thénaeiewe congunds, t he
liquid dosage forms may contain inert diluénfs
comonly used in the art such as, for exanpl
or other solvents, solubilizing agents a
such as, WO 2006/ 053255 PCT/ US2Q05/ 04
exanpl e, water or other spl Sp ang agents
and enul sifiers such aSme?hgﬁﬁxgr.. =~tSopr opyl
al cohol, cycl odextrins such as
hydr oxypr opyl - (3-cycl odextrin, ethyI car bonat e, ethyl

oL B RSP BT, RBER Ty PSR, e oy

Oi Jr§tesiiied zd6ip,Cdch QB SRS hetd OLBERYte u@ﬂﬂ'grblthgﬂhmacﬂ' dnfh?dride or acid
chloride and N,N-diisopropylethylamine (DIPEA) in tetrahydrofuran (THF) with DMAP

as catalyst. The C-28 carboxylic acid is activated as an acid halide or other suitable

activating group. Reagents useful for this conversion include but are not limited to oxalyl

chloride, oxalyl bromide, thionyl chloride, thionyl bromide, phosphorous oxychloride,



castor, and sesane oils, glycerol, tetrahydrofurfuryl

al cohol, poly(ethyl ene glycols) and fatty acid esters
WO L00S051254 an, and m xtures thereof. [00166] PCT/US2005/041043

Suspensions, in addition to the active conpounds, my

contai n suspendi ng agents as, for exanple,

et hoxyl ated i sost earyl alcohol@ _pol y(oxyet hyl ene)

sorbitol and sorbitan esters, ceIIquse

nicrocrystalline ceIIquse, alunlnunlnetahydroxide

LR N SIS A -

%ﬁb {hBRut AR, HR6PUbRIS itlremidy Ad MEMkBI Theabp@priate amide is
clude rectal supp05|tor|es@HL00168] Prophyl acti c

t cﬁqnmmllbyamatmt toif dmsacthhahdp sidrthe desired\aning iscdry @irhloromethane and

THOER I PR 4 D ST B s o

| pBRsigh dredsdiufNeyRbanEae ahédsus! dl&oh’é)@ qepiRd €).t OfDlhe’:@l 3 group is
carrier or diluent. The topical conp03|t|on can

f entrashugernsing ithe appropopts hydrdoinprande disecthyeting, de&lred compound

J ?%g}?& é&)ogﬁl% gglgg 1ns93§1%§s§%}l1j ﬁ(f‘J3 gb%&éd ca?l lf?éqlhﬁ‘g uc@g} (&@rﬂletﬁﬁ or allyl 3,3-

| difietd @IMbyﬁﬁﬁhd@ il di@hlb@dmétbﬁﬂwirﬁit DEPEA sisingMethod A followed by
generaY | ess than about 1,000 mlligra
s@w@omé&er@rﬁ sester gngisaher Meted i ifon GF ahel ?Séerfaé\(}?thod E for the
eﬂﬁﬁ lii grams. The topical fornulations can include
rophylactlc ingredients. The carrier and

[00184] i uentlﬁlusrmmthtr aspant coém}neamlventmm tshdiregtadste aofne’dmidmf synthesizing a
npati b] e th ot r edi.ent f. the formul

e Rt Eoemia S beretngs FoBTREn (Y. (0ontETdfl pfectng 2 3

%mﬁ (ﬁ%tehﬁmfcpa[c'i@l(@} é&ﬂﬁtlﬂg‘\ﬁé ddepiIQt& ouilindba&d hothe C-28 carbon
vaglna rectal topical” administration. The

f dio forinag Cehprcrtem@d WhéB ectayspaddpsitilatie acide(cd ﬁm/r@mlam p«ympound of (b)

Ty AT B ppogd s
ph:@ f@&:ﬁn% fMd the 4ednltimt Rlfouhd of vep (bﬁﬁ i&t@pP Whition and (e) adding an

bringing the active agent into association with

| iRyuaster gmppiabes3. gels or finely divided solid carriers
or both and then, if necessary, shaping the product
into the desired fornmul ation. [00170] Prophylactic
formul ati ons suitable for vaginal admnistration can
be presented as pessaries, tanmpons, creans, gels,
pastes, jelly, foans, or sprays, or aqueous or oily
suspensi ons, solutions or enmulsions (liquid
formul ati ons) containing suitable carriers WO

2006/ 053255 PCT/ US2005/ 041043 -90 known in the art in
addition to the active agent. Liquid fornulations can
contain conventional additives, such as, suspending
agents, emul sifying agents, non-aqueous Vvehicles
including edible oils, or preservatives. These
formul ati ons are useful to prevent both sexua

transm ssion of H'V and infection of an infant during
passage through the birth canal. In one exanple, the
vagi nal adm ni stration can take place prior to sexua




intercourse, or imediately prior to childbirth.
[00171] In sone enbodi nents, prophylactic formulations
wamiobabdzes f or rectal or vaginal adm ni strati oPCTasiong041043
a solid carrier are represé@fted as unit dose
suppositories. Suitable <carriers include cocoa butter
and other materials commonly used in the art.
Suppositories can be forned, for exanple, mxing one
or nore conpounds of Formula | with one or nore
softened or nelted carrilEXANMPL®Wed by chilling and
shaping in nolds. [00172] Prophylactic fornul ati ons
according to the invention can also be in the form of
. drops _for %% g1s‘%fﬁe it G M&ﬁf@ﬁﬁ%ﬁgs base
conpri si ng e or sperS|ng agent
sol ubi l'i zi ng agents or suspendi ng agents Li qui d

rays_can pe delijvered from.pgressuriz acks, . .
[0018p80173f4qﬂ9%§h ROMEES GV IR G (BRPEodse e depicted in
ﬁn can be adapted to give sustained delivery.
Also the prophylactic formul ati ons can include other
active agents, such as spernicidal agent s,
anti m crobi al agents, an@cﬁq Eral agents. [00174]
The conpounds of the present |nvent|on can al so be
admnistered in the formof an inplant when
conmpounded with a bi odegradabl e sl owrel ease, carri er.
Al ternatively, Lh& conpounds of the present, invention
can be fornulatedHJ a transdermal patch fo
conti nuous rel e dhe active ingredi @ QO 75]
Sui t abl e fo‘“ » for_tapical i? ' at
X0 d

i ncl ude cjpe gels, jel Lisgsy mectdrage
oi ntnments. 3uwitable injectable solutions include

i ntravenous subcutaneous and intranuscul ar injectable
solutions. Alternatively, the conpounds can be
[00186) M ni Methed A: n3t(h~€Aé>d}bas’nﬂm1caa¢1d mmpomds ae|pmpamd Ty adgléng betulinic

a nasal Tnhalation nds. of
t r?@lqg(ll @glléwglepﬂ\;lg ﬁtspgﬁd é%mtl%é I%}}Quéé uq{éalsfonyl chloride (4
fefts) tlﬂlocgﬁ Gkhibicasbalde ! ﬁﬁlo@&reﬁ byBﬁNQAPn(laBQuwalent) and DIPEA

be i nic’ ac can be obtalned f rom-'comer ci al
s oureqeisalents). gRireraabtiomet beatedi st 40iCh onukight siivtadniis E€IAc, washed

ggsglp%gggq yaﬁt@ﬁﬁ@é—i&? @ﬁ)rmézg@g%:p?rgf 816?%%)2% %}ﬁg)df The combined organic

g é?}fywer@%ﬂ&@n@ﬁgd SRERAXY inYneHPS Firldl 06864 ndg vaire pRfified by flash
eir chemstry aré described generally in

FW@MmmmchuumNDgZﬂmﬁkmsgzﬁgdPCT/U82005/041043 -91
Groups in Organic Synthesis, 3rd ed. (eds. T.W G eene
and P.GM Wits, John Wley and Sons, Inc. (1999)).
The ot 'rm%mlﬁ&l-fqrm'g'-unﬁéthtylmnmﬁ@gmtulmwum on
mhereln R2° is (ii) can be prepared in a manner
simlar to that exenplified by the‘pndlflcatlon of
betulin as shown in Schenme 1. Bet U] or

di hydrobetulin can be heated ove oat 95C with
6-fold of the appropriate anh anhydr ous
pyridine in the pre
di met hyl ami no) pyri dicné ( DVAP) !
-COR5, -R6 or -CQO(CH2)dNR12R13,

'Rz corresponds to

[00187] The compound was synthesized by coupling betulinic acid with 5-morpholino-5-
0x0-3,3-dimethylpentanoyl chloride applying method A (47 mg, 3%); '"H NMR (400
MHz, CDCls) & ppm 0.72 - 1.76 (42H, m), 1.89 - 2.06 (3H, m), 2.12 - 2.23 (1H, m), 2.27



wherein R5, R6 R12, R13 and d are defined above. Wen

thin [ayer chromat ography (TLC) indicates conplete
w@emsp2s5 on of starting material, the reacti OPCT/HR2008041043

diluted with EtOAc and wa9hed with 10% HC sol uti on.

The Et OAc | ayer can then be dried over MSH and

subj ected to columm chromat ography. SCHEME 1

S T LU A ol 690 e . 553

H(A(}Prm)aglﬂi o e)), H46 HIGHRIOH=DVBPS PYzZ),di.Gle(1H, GH2CRA1H, s).
H 95C. HO FI RIO.H [00177] The conpounds of
For mul a I of the present invention can be prepared in

SR, o D AR e g i

2a6k@pi cts the synthesis route for conpounds where Rl
is substituted or unsubstituted carboxyacyl. RZ
corresponds to -COR5, -R6 or -CQ(CH2)dNRL12R13, wherein

00185p. R0 sHidirutelF A0S (80 0afifid) eS - RM G betuline. acids were

!hﬁﬁh@ﬁkﬁ&ﬁm@kmiﬁnﬁfmﬁmmwaﬁE@sgﬁWwNBSEnmﬁb84 HO : H
AcO = OCAc CH

SCHEME 8

/\/Br

K,COy
acetone

(coc),

N W T
R-SO,NH, HO °©
R =Me or Ph

Pd(CAc),
morpholine
PS-PPh,




HH OAc H 1) NaOH H CHZORZ 2) Anhydride, _ Pyridine
H Aco Fi R10 - fi [00178] Schene 3 depicts an
w@bdaoens2si ve net hod of synthesizi ng the conpourdBUsS1005/041043
the present invention by th® use of solid phase
organi ¢ synthesis (Pathak, A, et al. Conbinatorial
Chem and H gh Throughput Screening 5, 241-248
( [ betul i n backbone can be linked to
a%(régédﬁc\z}ardﬁ{ﬂésrmgr am de bond formation at R5, R6,
R7, R8, R9, Rio, RI, Rl12 or 3 (denoted by Ra). Any
resin which allows cleavage ~, conpounds under m |l d
condi tions can be used, e.g., yl orotrityl chloride
resin or Sieber amde resj D o acid can be
I ntroduced as a spacer L f ulin and the
resin if desired. Owc etulir?is *mobi | i zed onto
t he resin scaff ol dyodMhue y can be introduced as
desired at the C 3 posftion by addi ng the aC|d forn1of

100185505, odisaamitesit 3 obs) b PR SIgsCEelE g 4 Lt gilyl bromide

P'V\Fé?é' 'dQs's@l%éM 15 ml NrHc&nd - PEkstum |car19$nd’cgspt69|l§ g ﬁ]mol) was then
O HOBt/DIC DVF HH 1)

Raddedzjfhg %s‘ﬁkmgmapenslml @vas strreyl atHeﬂnx: f@ 3 hours. The 1nsoluble inorganic

salts were removed by filtration and the reaction mixture was concentrated under reduced

pressure to yield crude product (1.04 g, quantitative) used without further purification.

3-0-(3',3'-Dimethylglutaryl)betulinic acid allyl ester.

[00190] Betulinic acid allyl ester (1.04 g, 1.6 mmol), 0.45 g (2 eq., 3.2 mmol) 3,3'-
dimethylglutaric anhydride and DMAP (0.19 g, 1.6 mmol) were suspended in 5 mL of
pyridine under nitrogen and stirred at reflux for 25 hours. After removal of all solvent
under reduced pressure an orange-brown solid was obtained. Purification by flash column
chromatography (2 to 20% EtOAc in heptane) yielded 0.803 g of product, used without
further purification.

3-0-[5'-(Phenylsulfonylamino)-3',3'-dimethylglutaryl]betulinic acid allyl ester.




HO - Ry O HH[00179] The conpounds of the present
i nvention containing nodifications at the C3
WEo®kisX2es can be prepared as shown in Schene 4PCT/US2005/041043
Protection of the 28-hydroxgil group of betulin (1)
with triphenyl nethyl ether group yields betulin
28-0O-triphenyl nethyl ether (2), whose solution in
yridi IS, furt her -t it h. rdnad
00191 e phRy S ST RS R MBP AR O £ 62 mmol)  was
Rifsalvel in UheL 3BdighRt@edthate \gideitrogen: €xaisé dhloyide (0.31 g, 1.2 mmol)

refluxing wth pyridinium p-toluenesul fonate (PPT
wescHlen] 2 it fopesiog Wes lalidp FikAST BT { BRYH PHst gy of all solvents

der, vat,i v 2 / ; i ins

e e e SR s PRl T S gesotved

L HHAchIdnathBet ahd befheddbodmide (0.3 g, 1.9 mmol) was added. The

P eIoBON YA FERAAT YT G LESOU S P EiRPY o upsduced pressuze and
i dipe ToaLnli ;i aBcfAphy (B0 1% EtOAc in

JH AP AT B T bt ol i aiSeRpry {100 IOA

Sheptendy yie)dieg 0b2hg dbdésirad prakic] wigieis ojas Thesl witheit fihgegurification.

of the present invention can be synthesized by the

following nethods. A first nmethod of synthesis of

17 Y ey ' ' |-§°-BEs-L PN An &Y yipehtanvg]]Betulinic acid.

B??thdcggge@g%lﬂf@magﬁgg)l d CG28 acid ha?lipo?es lfabg]

described in Schenme 5. A nunber of a@ti onal

al cohols can be used in the first step +nh-addition to

the allylal cohol or nethanol, e.g., & w al kenyl or

aral kyl al cohols can be used. A ﬁ OB\

i ntroduced by tr at pent of, th \pretec

betulinic acid G128 pmcid hdlid -

am ne under (apyp Smcmi onadil t
di chl or onet ha and N, N-

[00192] 3—O—[5'-(Phenylsulfonylamino)-3',3'-dimethylglutaryl]betulinic acid allyl ester
(0.112 g, 0.14 mmol), 0.033 g (1 eq., 0.14 mmol) palladium(Il) acetate, polymer bound
triphenylphosphine (0.145 g, 0.432 mmol) and morpholine (0.125 mL, 0.14 mmol) were
suspended in 3 mL of THF under nitrogen and stirred at 50°C for 20 hours. After removal
of all solvent under reduced pressure a brown solid was obtained. Purification with
preparative HPLC yielded 27 mg of product. '"H NMR (400 MHz, CDCl3) & ppm 10.46
(1H, s), 8.09 (2H, d, J=7.34 Hz), 7.42 - 7.69 (3H, m), 4.43 - 4.84 (3H, m), 3.01 (1H, d,
J=4.9 Hz), 2.12 - 2.40 (7H, m), 1.87 - 2.07 (2H, m), 0.64 - 1.81 (43H, m); LCMS,
R=4.86 min, 100% (M+Na)* 760 (100%).

3-0-[4'-(Methylsulfonylamino)-4'-0x0 -3',3'-dimethylbutanoyl]betulinic acid.




di i sopropyl et hyl am ne (Method D). The
carboxy-protecting group fromthe first step is then
WO 200MEXES5 Depr ot ecti on steps are wel | - known i nPCTESEN$/041043
for particular protecting 1@roups. See for exanple
Met hod E and Method F as described herein. WO
2006/ 053255 PCT/ US2005/ 041043 -95 SCHEME 5 O O O ROH

C@p ' / U,ﬁ : ' A 1 1
[001933 E?B&zl gM%&ﬁ @%I/B{OV mof%%% 30% ﬁﬂﬂetﬁﬁb\ﬂa lbjetjuﬁml: acid can

e ﬁr@}@al@d-by Tbusingaihe taoklr c}ﬁsmrECdif afyl t(Bl'és'—ldnn@hylbmanst})betuhmc acid

directed to_a nethod of synthesizi nl*? ound of
Poithinethanespiepagnide f@lqvgedr%?fﬁﬁ%al@\f} f‘c%h‘& F€ ng: (a)

form ng a nonoprotected di-carboxylic acid

derivative, (b) actlvatl n the non prot ected carboxyl

group of the di-car boxyEi 2% forman acid

halide, (c) reacting the acid hallde of step (b) with

betulinic acid to formthe R group at the C3

%@&iﬂléﬁ ’of@i “c‘g;ﬁl‘ﬁéﬁlﬁﬁlé neifC288 IDedivhiioes:oPrégeeation of
rrpoun forman acid halide, (e) attaching

t he desi red am ne at Cig8rmadiht€d ) deprotecting the

protected R carboxyl group of (a). [00182] A second

met hod of synthesis of betulinic acid am des is shown

019443, oy SERly IOGPOIATRRE o5 S R REC TR T Boptshed by

Qoupllifig b suitably protected O-acyl side chain on the C-3 hydroxyl of betulinic acid and

reacting the resulting compound with oxalyl chloride to form the corresponding betulinic
acid chloride derivative. This C-28 acid chloride is then coupled to the desired group,
and subsequently is deprotected to form the targeted C-28 derivative.

[00195] Alternatively 3-O-acetylbetulinic acid is activated and coupled to the “desired
group. The 3-O-acetyl group is then removed by hydrolysis and the desired 3-O-acyl side

chain is introduced at the C-3 position resulting in formation of the betulinic acid C-28

derivative.
3-0-(5'-Alkoxy-3',3'-dimethylglutaryl)betulinic acid chloride preparations.
[00196] 3-0-(5"-Alkoxy-0-3',3'-dimethylglutaryl)betulinic acid chlorides (where alkoxy =

allyl or methyl) were prepared in four steps from 3,3-dimethylglutaric anhydride as

shown in Scheme 9.



DI PEA, DMAP 11k 0 HO = R (COCl)2, DMF CH2C2 HH
NRR2 Method DA HH R RNH DPEAO=c 0 CHC 2 p
W@2006/053255E ~ H= R 0 R0 = KOCH H0, MOH ~~BeT/Ubkods/041043

AO O = NRLIR2 H DI PEA, 12003 0 H or HO = Method A
followed by J H Method Cor EHNRIRZ HO HHO)C '
fQ: H [00183] The C-3 al cohol of betulinic acid is
irst protected with a j I ydroxy protecting
group, such as the acet mgﬁdﬁegzoate usi ng either
the acid anhydride or acid chloride and

N, N-di i sopropyl ethyl am ne (DI PEA) in tetrah

e Cﬁ py y 1 () (Cgcnz ra ydorofuran

RO OH > RO cl

R=Me or Al

[00197] Ring opening of 3,3-dimethylglutaric anhydride with allyl alcohol or methanol
followed by treatment of the resulting acids with oxalyl chloride afforded methyl or allyl
3,3-dimethylg1utary1 chloride. The acid chlorides were coupled to betulinic acid and the
resulting products were converted to their corresponding acid chlorides by treatment with

oxalyl chloride.
3-0-(5"-Allyloxy-3',3'-dimethylglutaryl)betulinic acid chloride preparation.

Mono-Allyl 3,3-dimethylglutarate.
st L,

[00198] A suspension of 3,3-dimethylglutaric anhydride (5.3 g, 38 mmol) in allylic alcohol
(10 mL, 145 mmol) was heated at reflux for 5 hours (solution became clear). The allylic
alcohol was removed in vacuo, the residue was then diluted in EtOAc (100 mL), washed
successively twice with water, dried over Na;SOy, and concentrated in vacuo to afford the
desired compound (6.7 g, 99%) as a colorless oil which was used in the next step without
further purification. 'H NMR (400 MHz, CDCl3): § 1.13-1.18 (s, 6H), 2.48 (s, 2H), 2.49
(s, 2H), 4.59 (d, 2H, J=5.8 Hz), 5.25 (dd, 1H, J=10.4, 1.3 Hz), 5.32 (dd, 1H, J=17.3,1.3
Hz), 5.9 (m, 1H).

Allyl 3,3-dimethylglutaryl chloride.

(o] (0]
\/\OWC,



as catalyst. The C 28 carboxylic acid is activated as

an acid halide or other suitable activating group.
woe@goesi2ss usef ul for this conversion include bRPCT/HEE05/041043

not limted to oxalyl chltdi de, oxalyl brom de,

t hi onyl chloride, thionyl brom de, phosphorous

oxychl ori de, WD 2006/ 053255 PCT/ US2005/ 041043 -97

osphar, m de t 0 .
oonsB = 8B R R ROUERIS00KE BSSL ARG Saed o o st
PRASHRP bVl dnisratd d6.6a00, 1 N® ndrh&$ and BRylapidansthggiutarate (3.5 g,
amde is forned by treatment of the acid halide w.th

t hd.5dewph deidighioreméthang (0 it SrlombhmEraetionnyas ahopied to reach rt and
( vl\%ltﬁ gf rr%cp %or 1T}Q>%r cfﬁ)’e \?tﬁﬁ h¥d ngre%ﬂlokféd hE %R)éngHé' r&ﬁﬁfn% solid residue

usi ng assium or sodium roxid
a4 @b@ol&b&ﬁhdich(o&@hbtﬁme@lo rﬁh)aaﬁ?zl 301greﬁtnzpied 0 dryness m vacuo. This

hg%%gg&;@g%%%% I|;vglge g’(%ieﬁra %%Iﬁ&t ekyg E%%{ilﬁgl% cﬁjﬁ)rgla% 8 g, quantitative
o etlcprég ?@’% V%Bﬁ Vghl%hg&algﬂ%jlt a'rtlh gﬂﬁ@ﬂloﬂ" th nethyl

dinmeth y Ior de In
di chl or omet hane and DI PEA usi ng I\/let hod A foll owed by
r e A3 '-Allyloxye3'G' alineshydglutamyhhewiiniveacidet hod C f or
the allyl ester or Method E for the , nmethyl ester.
[ 00184] Thus, another aspect of the»//J nvention is
directed to a nethod of synthesi zi ng conmpound of
Formula | wherein R2 is formula @‘ offPri sing: (a)

protecting a G3 al cm | mrcoaci d; (b)
activating the G 3pn© setwtinic acid at the
C-28 carbon to forma C 3 pro ected C 28 activated

oL TR 6P, D8 SRS Bl o 20

a‘%lhlﬁethylfgthtﬂyl elptidp(3.8ketl7. an‘hmel) 1(1Ct)ry dﬂi&]ﬂxrmme’(hanm Q60: imé) followed
the resultlng compound of s (c) its C3 805|
Ad i3 rf@Lagrg6 pamely atl g rﬂtﬁ’p}C% atb;\xsas IGRgpVe and the reactlon was

2?1%@/ (? Qf' 00 ¢ %ﬁ%@éﬂ%ﬁ&ﬁ%ﬁ hiixngd M&eﬁr&e%ﬁﬁ§ hid the residue

i catrons [00185] Methods to
s ydshdiitedieinEID A @ €10) tnk), ukashed twmedwxﬂmrtb’b@m,salﬂ érled over Na;SOs.

ﬁ@pl oL ed I 4 R{Sg%?%oniaéféljs Wh%c&mgntrzgte%?_'ﬁwe)s% & LHaiczm' q’lash column
a%n%&@?%{ﬁﬂ%naﬁlﬁcﬁ rRPIERTADY 6% BehsptdrR) Grovided the desired
compound (2.38 g, 85%) as a white solid. TLC (EtOAc:heptane 2:8) Ry= 0.37; '"H NMR
(400 MHz, CDCl3) § ppm 10.7 (1H, s), 5.85 - 5.97 (1H, m), 5.27 - 5.36 (1LH, m), 5.19 -
5.26 (1H, m), 4.74 (1H, d, J=1.8 Hz), 4.61 (1H, s), 4.54 - 4.59 (2H, m), 4.47 (1H, dd,
J=11.2, 4.9 Hz), 3.01 (1H, ddd), 2.34 - 2.52 (4H, m), 2.12 - 2.23 (1H, m), 1.91 - 2.06
(2H, m), 0.73 - 1.79 (45H, m) of which 1.70 (s), 1.12 (s), 0.97 (s), 0.93 (s), 0.85 (s), 0.82

(3)-

3-0-(5'-Allyloxy-3',3'-dimethylglutaryl)betulinic acid chloride.




acid (1 equivalent) to a stirred solution of the

desired acid chloride or sulfonyl chloride (4
weouicwsd2ent s) in dry di chl oronet hane, foll owedPOyURNBF041043

(1 equivalent) and DI PEA (0% equivalents). The

reaction was heated at 40 C overnight, diluted in

Et OCAc, washed successively wth IMHO (aq), water

nd dr er i .
o020f o COFE B Bl S B U SRR 0 Sy Bl LENSEA orice 0.2
VRIS wwrrmhbg@nb)e DL(asdnylos@Lymd@dmnyrgmgylmlmacld (0.692 g, 1.08

S|I|ca

3m010(1)5md|v6ﬂ<yﬁmeﬂwyp (& mbxat GC, Fhegrarbionyiapafeyrb i g it and was

u'stirpe'dcfog‘fh (illours/ Tﬁhé: {101511'1I ds %ere rebh \v/ed On '\’)'aa}g‘] f%ﬁlmé_ B&lid residue
Was synthesi ze ycou ing betulinic acid

V\iwta@ dﬁsdmdfcphpﬂlblﬂcrcﬁneﬂmme-(m Bnloh aret borcparatainydryness in vacuo. This

K,Q}lze% I@g&%pr%%gl A tgf(gg(%heﬁdé%z zrag}q %ﬁndel@% élaa‘%tatlve yleld) as
i i LK i, FOSAE 5, s

( Gitnchyd, manaﬁar(oztlfb gV the2metyl e8¢0 T LCIEHIOAYy;heptand 2:8) Rf 0.50; SM
3,63 _(4H 3.64 - 3.78 (4H, m, 4.46 (1H, dd,

JR19087 5. 4 Hz) 4.61 (1H, s), 4.74 (1H s).

Synt heS| s of substituted

3-0-[5" -(sul fonyl am no) - 3", 3' -di net hyl

0 B+A-65' YW thoxy3 ,31- dlmeibylabltal[)@maa}nlsaﬁdﬁhl@t@d}reparatwn
3-0-[5" - (sul fonylanm no)-3", 3" -di methyl gl utaryl Jbetulin

ic acids were synthesi zed in 4 steps frombetulinic

acivehndSméedh 3ldimeeii@sTRta¥ateSCHEME 8 HO OO OH + 0
K2C(I§1 =0 Zy(\)& !

H acetone HOH H (COCI)2 O O,,-,,, OO
I MK
~o OH
[00202] A suspension of 3,3-dimethylglutaric anhydride (9.0 g, 63.4 mmol) and DMAP

(0.77 g, 6.3 mmol) in triethylamine (TEA) (8.8 mL, 63.4 mmol) and methanol (75 mL)
was heated at reflux overnight. The methanol was removed in vacuo, and the residue was
then dissolved in EtOAc (150 mL), washed successively with citric acid (1 M, 3X 100
mL), water and dried over MgSO4, and concentrated in vacuo to afford the desired
compound (11.06 g, 100%) as a colorless oil which was used in the next step without
further purification. 'H NMR (400 MHz, CDCl;): § ppm 10.9 (1H, brs), 3.7 (3H, s), 2.45
(4H, d), 1.15 (6H, s).

Methyl 3,3-dimethylglutaryl chloride.
I
~o cl
[00203] DMF (30 pL, 0.38 mmol) was added to a stirred solution of oxalyl chloride (7.7
mL, 90 mmol) and mono-methyl 3,3-dimethylglutarate (104 g, 60 mmol) in
dichloromethane (100 mL) at 0'C. The reaction was allowed to reach rt and was stirred

for 1 hour. The volatiles were removed in vacuo. The resulting solid residue was

dissolved in dichloromethane (10 mL) and concentrated to dryness in vacuo. This



O OOORSOZNHZ HO 0 RS .Nk~ 11 0O HR Me or Ph

Pd(OAc)2 norpholine PS-PPh33 / HOH 00l Ol 0RO
W®2009/053255 HN OH WO 2006/ 053255 PCT/ US2005/ 041 0BGT/US05/041043

Betulinic acid allyl esterto6H O HH =0 HO=H

[00189] Betulinic acid (0.8 g, 1.6 mmmol) and 0.28 nL

(2 eq., 3.2 mol) allyl brom de were dissolved in 10

nmL of . acetone. Potassium carbonate. (0.6 5 1 .
V\%%er?t’r‘i’é‘nwaéd‘beé’ae.‘teér e N ?Og %{f?g%etﬁgi %er?g\?\d/asa sii ﬁ"é‘él e (15 &
abudnBiakive ylel) whibPwhsusedheitions alrtbet purlffvatigani ¢ sal ts

were renoved by filtration and the reaction m xture

was concentrat ed 'un.der reduced {or_essur,e to yield

cr 3r@e(5hMethexy-8 13 'sdimgthylghsanyDhetuligye 26ddqg wi t hout

further purification.

3-0-(3",3 -Dinethyl glutaryl )betul-i’éi c acid allyl

ester. HO H

[00204] Betulinic acid (3.6 g, 7.9 mmol) was added to a stirred solution of methyl 3,3-
dimethylglutaryl chloride (6.1 g, 31.7 mmol) in dry dichloromethane (30 mL) followed
by DIPEA (5.5 mL, 31.7 mmol) at 0'C. The ice bath was removed and the reaction was
stirred at rt overnight. The reaction mixture was concentrated in vacuo and the residue
was diluted in EtOAc (100 mL), washed twice with 1M HCI, and dried over Na;SOy.
The combined organic layers were concentrated to dryness in vacuo. Flash column
chromatography on silica gel (EtOAc 2 to 5% in heptane) provided the desired compound
(4.97 g, quantitative yield) as a white solid. "H NMR (400 MHz, CDCl3) & ppm 4.74 (1H,
d, J=1.3 Hz), 4.61 (1H, s), 4.41 - 4.53 (1H, m), 3.7 (3H, s), 2.92 - 3.09 (1K, td, /~11.1,
4.1 Hz), 2.5 —-2.32 (4H, m), 2.3 — 1.9 (4H, m), 1.77 - 0.72 (44H, m).

3-0-(5'-Methoxy-3',3'-dimethylglutaryl)betulinic acid chloride.

[00205] DMF (20 pL, 0.25 mmol) was added to a stirred solution of oxalyl chloride (1.03
mL, 12.0 mmol) and 3-O-(5-methoxy-3',3'-dimethylglutaryl)betulinic acid (1.46 g, 2.4
mmol) in dichloromethane (20 mL) at 0'C. The reaction was allowed to reach rt and was
stirred for 14 hours. The volatiles were removed in vacuo. The resulting solid residue
was dissolved in dichloromethane (10 mL) and concentrated to dryness in vacuo. This
operation was repeated to afford the desired acid chloride (1.51 g, quantitative yield) as a
pale yellow solid which was used without further purification. A sample of acid chloride

was quenched in methanol to give the methyl ester: TLC (EtOAc:heptane 4:6) Ry= 0.6.



O' OFi O HO-x~"O Fi [00190] Betulinic acid allyl
ester (1.04 g, 1.6 nmol), 0.45 g (2 eq., 3.2 mol)
W@ 2®6/05x55et hyl gl utari ¢ anhydri de and DVAP (0. BOT/gS2005/641043
mol ) were suspended in 5 M7 of pyridi ne under
nitrogen and stirred at reflux for 25 hours. After
renmoval of all solvent wunder reduced pressure an
0 e-bro soli.d was_obtained. Purification by flash
C%—%%ﬁety@}#\@”gfgt‘dagﬁmar °Po 20% Et OAc i n hept ane)
yi el ded 0.803 g of product, ug/p wi t hout further
purification.
3-0-[5' - (Phenyl sul fonyl am no}~3A.8' 5 di met hyl gl ut ar yI ]b
etulinic acid allyl ester ” JOOOH=0 OHH
WD 2006/ 053255 PCT/ US m@l %01 [00191]
3-0-(3",3 -Dinethyl glut@ryl )betulinic acid allyl ester
(0.4 g, 0.62 mmol) was dissolved in 4 nL of
[00206§i chI OB@mIHhiaamﬁl (Lrodgr2. mhhn@igmas dissaved incllfl rokicdelry OHB2nd 1 mL of

sbm%t TPtth’rSoer\{\@%Hg%g S04 8 0 cegf3T o o nb AL b€ 03 mL 31
u: b%darﬁgﬁfcfeu The ﬁl)ﬁﬁleewé’seﬁéa% £063°¢ ﬂ@stwo hours until TLC
ed is solid

ob was re-dissolved in 5
d sImIWedramrrgﬂeha pensanmgtibe of dresarting meatértd Yoz t@ceslo@llxed anhydride
was added, The ed_ at

L) 5 S0 S MR8 g to s

pfoeﬁ\%l&ra?vvﬂﬁg sofid sy $HIR1 WhP ek tsu?ﬁdddtﬁhl Joi @, &fya 6.bagmydrochloric
colum chr omat ography (2 to 10% Et OAc i n_ hept ane)

yh@{l gibhigion. @ hegted fat dOOFE fer épdam@tesmmiﬁrv@ashm@wze any traces of
Wu%fb OUt AT t%ﬁ]}gf@{ rel(:) L’i;/ Ceg%hﬁg)su.gqensmn le% to (j:ool d%WI’Il to rt and the

/ E’ﬁﬂi @Q@Udlie@&ﬂ IMirsti@c IMthe cdke whk wakhed with €D @IHODNQIEI and dried at
"OH O H[00192

35@°<I gnder pdiiegd SLTUERPN emight yicking 1.0gi ;e hyigeluf By pf b white free
lyl_
? ngq;? v@c%z dr4r?é LA @%gl%]ﬁtodéé’ rgl-hfglzg% c%? g;hemmg) (25@1vﬁ§z3 CDCly); §
bppmoh 74 (iR ev]. ammmﬁhem (), 1451 g4. ss)(mzn);mﬂ% %egj(ug m), 2.10 -
T8 B her 20 (P58 Oty T8 (eESe 508 Tor 20 |

hours. After renoval

3-0-Acetylbetulinic acid chloride preparation.

[00207] 3-O-Acetylbetulinic acid (0.5 g, 1.0 mmol) was dissolved in 3 mL of dry THF
under nitrogen. A few drops of DMF were added followed by slow addition of 0.3 mL (3
mmol) oxalyl chloride. The reaction was stirred at rt for two hours. All solvents were
removed under reduced pressure and the resulting acid chloride was used without further

purification.



of all solvent under reduced pressure a brown solid
was obtained. Purification with preparative HPLC
W@ 2@baexts27 nmg of product. 1H NVR (400 MHz, CDEIBYSRI05/041043
ppm 10.46 (1H, s), 8.09 (xd, d, J=7.34 Hz), 7.42 -
7.69 (3H, m, 4.43 - 484(3H m, 3.01 (1H, d, J=4.9

Hz), 2.12 - 2.40 (7H, , 1.87 - 2.07 (24, m, 0.64 -
1.81 (43H, n); LQCMVS, = 100% ( M+Na) + 760
(100% . 3-0-[4'-(Met hyI P'no) - 4' - oxo

-3', 3" -di net hyl but anoyl ] betulinic acid. J HOd OOH
1 NC O O WD 2006/ 053255 PCT/ US2005/ 041043 102

[ 00193] Synthesis of Betulinic Acid Esters

3-0-[4" - (Met hyl sul fonyl am no) -4' - oxo- 3", 3' -di net hyl but
anoyl [ betulinic acid can be prepared by coupling the

[0020?];' d Cl@ 08 ieGters At WthMlic acid were prepared in two steps from 3-O-(5"-allyloxy-
di met hyl but anoyl ) bet ul'i ni ¢ acid

mat &'ahmsthyfghrtafri)betuimICI agidechldriderag Fooman 1Tb$0hlel’ﬂé 181 |yl
ester. EXAMPLE 2 Synthesis of 3-O Acyl Betulinic Acid
C-28 Derivatives: Preparation of Internediates

[00194] Synthesis of C 28C#EfMIalDves of
3-0-(acyl)betulinic acid is acconplished by coupling a
suitably protected O acyl side chain on the CG3

hydr oxyl of bet linic acid and reacting the r/?sul ting
conmpound wi th 0% 32 yl chloride to formthe

m Lnic acid chloride derivayi

3- Oacetyl betulinic aci d is activated and coupled to
the ' desired group. The 3-O acetyl group is then
renmoved by hydrolysis and the desired 3-CG acyl side
chain is introduced at the C3 positY8f'%esultfing in
formati on of the betulinic acid C 28 der vatH| .
3-0- (5" - Al koxy-3", 3" -di net hyl gl utaryl)betul lied
chl ori de preparations [00196] o o
3-0-(5' - Al koxy-O3', dlrrethylgll\gi@j,l% of: I'i ni ¢ aci d
chl ori des (where al koxy = allyl or nethyf) were

pre aredlnfo om 3, 3-dinmethyl glutaric

ste r
%ge” AR ‘gﬁ thedhene o

[00209] Betulinic esters were prepared by adding a solution of 3-O-(5'-allyloxy-3',3'-

dimethylglutaryl)betulinic acid chloride or 3-0-(5'-methoxy-3",3"-
dimethylglutaryl)betulinic acid chloride (1 equivalent) in dry dichloromethane to a stirred
solution of the desired alcohol (2 to 5 equivalents) and DIPEA (3 to 6 equivalents) in dry
dichloromethane at rt. The reaction was stirred at rt overnight, diluted in EtOAc, washed
with 1M HCl, water and dried over Na;SO,s. The combined organic layers were
concentrated to dryness in vacuo and the resulting oil was purified by flash column

chromatography on silica gel (hexane:EtOAc) to provide the desired betulinic ester.

Method C: Deallylation method.

[00210] Palladium(II) acetate (1.05 equivalent) and polymer bound triphenylphosphine
(3.1 equivalent) or Fibrecat palladium(ID)® (0.5 -1 equivalent) were added to a degassed
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ROH\ / (COCI)2\ ~ROOHROC R= M or AIl HOH O
woidoelsI255 CI O RO RO [00197] Ri ng openi ng of PCT/US2005/041043

3, 3-di nethyl glutaric anhydtidde with allyl al cohol or

met hanol followed by treatnent of the resulting acids

with oxalyl chloride afforded nethyl or allyl

3, 3-.di hyl gl u | chlori ' - OF i 5 .
obiRere i Rl SO AP b S Phe et n i
We{dRr 6 Yitdieh QEmbHhERei TheCreldtivapoartiting daniethigtlab 60 Gesnd allowed to
by treatnment with oxalyl ch]oride

3l (ewn A ity g yesin was eaved By flfralionr 1) Beergepifseluien gras diluted
chl.ord I rat.i . Q- .
SOAE el ARG BE U X . et v NSO

0fhe cOmBine® obaeng Lityarsi werendoyicknitated( ®. Grygess38 vwomed pnd he resulting
allylic alcohol (10 niL, 145 ) was heagted at. .
e 09 BestreoTan ORGP LB A8 Shehgs (BSHASTIOAC) to provide
al Lyl . renmoved in vacuo, the residue was

t hgﬁegfﬁdu?é%(?%gé%c (100 nL), washed successively

twice with water, dried over Na2SO4, and concentrated

in vacuo to afford th desi r ed nd e 0
w0 ufoPrmed e hsrafinls w5 EL AN R RS Taidpgyt eer.
W thout further purification. 1H NVR (400 MHz,

CDC13): 6 1.13-1.18 (s, 6H), 2.248 (s, 2H), 2.49 (s,
2H), 4.59 (d, 2H, J=5.8 Hz), bdd, 1H, J=10.4, 1.3

Hz), 5.32 (dd, 1H, J=17. 3, E’ I 5y (m 1H).
Ally! 3,3-dinet hylwwo?i d€. 00 ,~"OK-YOcl
WO 2006/ 053255 P&/ US20087 541043
[00211] The compound was synthesized from 3-0-(5"-allyloxy-3",3"-

dimethylglutaryl)betulinic ~ acid chloride applying method B with 2-NN-
(dimethylamino)ethanol (32%), followed by method C deprotection: (29 mg, 66%); 'H
NMR (400 MHz, CDCl;) & ppm 4.72 (1H, d, /=1.8 Hz), 4.59 (1H, s), 4.47 (1H, dd,
J=11.0, 4.8 Hz), 4.16 - 4.28 (2H, m), 3.73 - 3.82 (2H, m), 2.93 - 3.04 (3H, m), 2.62 - 2.73
(1H, m), 2.15 - 2.54 (10H, m), 0.65 - 2.10 (45H, m); LCMS, 92% pure; R~ 3.20; m/z
(relative intensity) 670 ((M+Na]", 30%).
[00212]
3-0-(3',3"-Dimethylglutaryl)betulinic acid 2-cyanoethyl ester.

[00213] The compound was synthesized from 3-0-(5"-allyloxy-3',3"-
dimethylglutaryl)betulinic acid chloride applying method B with 2-cyanoethanol (29%),
followed by method C deprotection: (16 mg, 40%); 'H NMR (400 MHz, CDCl3) 3 ppm
470 - 4.78 (1H, m), 4.61 (1H, d, J=1.5 Hz), 4.50 (1H, dd, J=10.6, 5.1 Hz), 425 - 4.35
(2H, m), 2.91 - 3.06 (1H, m), 2.72 (2H, t, J=6.2 Hz), 2.37 - 2.53 (4H, m), 0.71 - 2.34
(48H, m); LCMS, 80% pure; R/~=3.90; m/z (relative intensity) 674 ([M+Na]", 100%).



104 [00199] N, N-Di net hyl formam de (DWF) (30 L, 0.38
mol ) was added to a stirred solution of oxalyl

wa@ kdoesxtes (16. 6 ni, 175 nmol) and allyl PCT/US2005/041043
3,3-dinmethylglutarate (3.51%, 17.5 nmol) in
di chl oronet hane (60 nL) at O C. The reacti on was
allowed to reach rt and was stirred for 1 hour. The
vol atil es were renoved in vacuo. The resulting solid
resi due was dissolved in dichloronethane (10 nlL) and
CNIEN-Pikdth gkt yDbetulinicsfid 2-mdthbsyetiyiesteri on was
repeated twice nore, to afford the desired acid
chloride (3.8 g, quantltatlve///yl eld) as yellow oil,
whi ch was used wit hout furtheg" rification.

3-0-(5 -Allyloxy-3",3" -dine tog)\)betullnlc
acid. CH [00200] Betul inicla e 074, 38 nmol ) was
of ~al Pyl 3 3-

addedtoastm
di met hyl gl ut,a ' 3.8 g, 17.5 mmol) in dry

di chl or onet hane (60 m.) %Ilomed by DI PEA (1.53 ni,
8. 76 I) at 0 The ice bath_was nmoyed an 2191
[00214}4ct i dACwas COWQS‘G% atVa#o C Wg}eﬁ?‘@%t }%ﬂl@ regyﬁj@ﬁ allyloxy-3'3
mﬁ% BAGRAE " REE @hiofdY ap0yiad dméthed rBswduez migsoxyethanol,
d?(rht e% 1? (100 m) ,o vvas egm?%m ce wth 1M HC >
arfollavddety meehocmzwotecﬁme Hd\WIRn@kﬂ)OM%rﬁQCb)afeP@n 4.70 (1H, s),

BRI AP TER (BB S ARR O ss.

h thesd 9146 241380 23‘5—@218 2H,
9‘” A R e e é‘?z“ 8 (H, m),
\NED3 (4088 I(BH, nODA1Y) 80910:@11@_1@ m)( LGMS,) | 00&%@‘5 551<§7m/7 (relative

5.19 - 5.26 (1H, m,
4.11?&‘15217%1?7:‘9@?3‘1& aﬁ@&%} 4.61 (1H s), 4.54 - 4.59 (2H,
m, 4.47 (1H, dd, J=11.2, 4.9 Hz), 301(1H ddd)
2.34 - 2.52 (4H, m, 2.12 - 2.23 (1H,
( ZHD-(3)3'-Dinvghylghutacylibetmlinien  of agii ch - l(ls(fert-i?uioziycarbonyl)-
0. 93 (s) 0.85 (s), 0.82 (s).
SJb’rffgldgwlfg ter -dinmethylglutaryl)b etulinic
acid chloride. IIII \\ ci WO 06/053255
PCT/ US2005/ 041043 105 [00201] "M (20 L, 0.25 mmol)

oxaIyI chl ori de
(0.62 nl, 6.51 nnDI) an

3-0-(5'-allylo '- ’ a\gj) inic acid

(0.692 g, 1.08 Jr einC Ioronethane (15 m) at O
C. The reaction was alloWdd to reach rt and was
stirred for 12 hours. The volatil es vvere renoved in

vacuo. The resulting solid residue %iosol vsgggl Joxy-3'3'-
[0024l chi or®Bifet ha98RoPBd i) WaRd ¢ BHRASS B or yned s @yloxy-
VagHRthy s lﬁgﬁﬂlﬁfd é?:'iﬂ m%&@ﬂ’ﬁﬁhﬁg Ih@thﬁtﬁ fBowatht 9 3—hydroxy—1 (tert-
esweg ama, ori de .75 g,”‘quantitative yield)
arblmMyparhbnyibp}maﬁldwe cﬂollMWeﬂdlyt miethadh € dgpretpdtionat H(SNMRA\(Q,SO MHz,
SAMBE) 8opach s 96 (818 195 2.83 - 3.13 (1H, m), 3.54 (3H, br s), 4.50 (1H, dd,

J=10.5, 5.8 Hz), 4.61 (1H, s), 4.73 (1H, d, J=1.6 Hz), 5.27 (1H, s).

3-0-(3',3'-Dimethylglutaryl)betulinic acid 3-(R/S)-3-(tetrahydrofuranyl) ester.



guenched in nethanol to give the nmethyl ester: TLC
(Et QAc: heptane 2:8) Rf = 0.50; SM Rf= 0. 37.
W@206/(053253Vkt hoxy- 3", 3' -di et hyl gl ut aryl ) bet ul i PCTUSZOE 041043
chloride preparation. Mnbtnet hyl
3,3-dinethyl glutarate. oi'x-'~loH [00202] A
suspensi on of 3,3-dinethy|g|utaric anhydride (9.0 g,
63.4 nmol) and DVAP (0.77 g, 3 mol) in
triethylamne (TEA) (8.8 ni, 64’4 nmol ) and net hano
(75 m.) was heated at reflux o ni ght. The net hano

was renoved i n vacuo, and tF sd_dx t hen
di ssolved in Et OAc (150 n mshel su é%e55|vely with
wat er and dried over

citric acid (1 N1 X 105"&@!
MgSO4, and cdficentrat €d fini vacuo to afford the desired
conpound (11.06 g, 100% as a colorless oil which was
[002163€d illfhé he ﬂempomdep V\xdvﬁshoutsynfhaasilzbtér pfromnf i cad-Osh!-allyloxy-3',3'-
1H NWVR ( 6 10.9 t4 br s 3.7 .
(;glpqnetg)}lglugarxlgbetkllypp d)a01d1 fgpm % YA hyme hod B with 3-

M@kﬁg&ﬁﬁg%fg}ﬂ YbnGhéh dﬁretﬂoQiO%O%]a rQMéu&§01H NRE8§400 MHz,

td a stirred solution of oxal 'yl
cIﬂDﬂlg)oEEpprﬁ 0763 Ai2,24960Hml),) 2. 3¢ (1 oo 2 A t- 1232 (3H, m), 2.86 - 2.99 (1H,

PRl Hhe FLa0tnts 4785 & HFhe Yonci o ) 442 O, &2

al Loweds § ) eash (1, si)'mﬁ66/‘(51§1 s}, isr6eds 2f QH, Iyhour . The
volatiles were renoved i n vacuo. The resulting solid
resi due was dissolved in dichloronethane (10 nL) and

vagc WD 2006/ 053255
PP s e i i R Mebes 00 P00 Wi ce
nore, to afford the desired aq)ﬁ chloride (11.5 g,
quantitative yield) which was us-. wi t hout further

purlflcatlon
-0- (5" - Met hoxy-3', 3' - di ) =rVT)betuI|n|c aci d.
[fnicacid (3.6 g, 7.9

-|/ Il \ OH 0 0f[0p2@4][ Be ﬂ,l
nmol ) was added*otJLoggg\tq 'sol ution of nethyl 3, 3-

di met hyl gl utaryl chloride (6 1 g, 31.7 mol) in dry
[0021@'710hI OFI%Et h%eﬁlp()%)d M) whe! | oyeghesk¥d DI PEAn{ 5. 53-0-(5-allyloxy-3',3'-

3 nmol ) C. The ice bath was renoved and the

r e’hmtthyﬂnglml)b@nllmp @@ma@hlpndmmlmngmwthvﬂeB rveisle ethgnol, followed by

aimerbed ¢ AP REST 100 ey LAMEREB0S Gt i Kk IR0 (. o)

andqglrd g4 PH%% NaSO4.10 (Eﬁemtyomlnegiop(mr}hﬁ 2 sqyeaso (8H, m), 2.09
were concentrated to dryness’in vacuo Fl’ash col um
chr bR (GG rmpHy8Dn Oill (46H, ual LEMSOAZ /R ¢ Bhoriv/ha (relative intensity) 649

h%ﬁhﬁﬁ%ﬁl%b&%!ded t he desired conpound

3-0-(3',3'-Dimethylglutaryl)betulinic acid isopropyl ester.

[00218] The compound was synthesized from 3-0-(5"-allyloxy-3',3"-
dimethylglutaryl)betulinic acid chloride applying method B with isopropanol, followed
by method C deprotection. "H NMR (400MHz, CDCls); § ppm 5.04 — 5.00 (1H, m), 4.73



(4.97 g, quantitative yield) as a white solid. 1H NWMR
(400 MHz, CDC13) 6 ppm4.74 (1H, d, J=1.3 Hz), 4.61

W@ 20d6/053255 4. 41 - 4.53 (1H, m, 3.7 (3H s), 2.BCT/AUSBNIGH1043
(1H, td, J=11.1, 4.1 Hz),12.5 - 2.32 (4H m, 2.3 -
1.9 (4H, m, 1.77 - 0.72 (44H, m.
3-0-(5" - Methoxy-31, 3 -dinethylglutaryl)betulinic acid

o103 a0 8 55U IS0 P 30280t 209

chl 1099 (31@5[, @), 037 .61 B niDIOMSII6% R, = 4.44; m/z (relative intensity) 664
3-0- (5 -methoxy-3", 3" -di methyl glutaryl)betulinic acid
( 1IMeNg ] 190%). nmol ) i n di chl oronet hane (20 nl) at 0 C.
The reaction was allowed to reach rt and was stirred
for 14 hours. The volatiles were renoved in vacuo. The
r gsol(3 i Dinsdthdgheshybetulivicadd saobutd estor.

di chl oronmet hane (10 nL) and concentrated to dryness in
vacuo. This operation was rep,eﬁ;t ed to afford the
desired acid chloride (1.51 g, ,quantitative yield) as
a pale yellow solid which w sgdowt hout further
purification. A sanpl @ Or } was quenched

in methanol to gllve/the | “ester: TLC
( Et QAc: hept ane"4: 2 0A8. WD 2006/ 053255
PCT/ US2005/ 041043 107 3-0O Acetyl betulinic acid

[00219] epar ahieon. cShipothd O #8sC5~synfii226] Befrohi ni c3-#&(Xtallyloxy-3',3"
(1.0 g,. 2.2 mol ). was, disso|lved. i.n 10 m.of dry THE
Cdimatieisry Dbpipinlc avig Sralespbiing meshast Bawih s dotlowed by
( ' AP 4,381 j“l%k of 7RE8Y, 18§, 4.60 (1H, s),
a%ﬁég?%géﬁrﬁ{gcm Xtﬁ?{gp{\g\gg@rqgai?éd% at 85 I%rgr tvvg h’osz’rs (15, 5)
uni 32 — F4€ (1Hhae3i04 o o6t I6L,an) Subtpt 2.60 (8H, mhe.0% -al OPrigH, m), 1.87

material . Mnor _traces of nixed anhydride. I +

e 32 TR LCMS QT RT S8 mPHE H HS R BT AS UG 3d 100%)
concentrated to dryness to yield a white solid. This

solid was then suspended in 20 nL of a 0.6 M

hydrochl oric acid sol utEEAMRLKeéat ed at 100C for 30

m nutes in order to hydrolyze any traces of undesired

m xed anhydride. The white suspension was |eft to cool

down to rt and SR@thesd b Bursliai Aeit Adnidesfi | tration.

The cake was washed with 20 nL of water and dried at

50C under reduced pressure overnight yielding 1.06 g

o4 b o 45 B L O -

CDCAimethyl@prd)bedilipieH, dhcid=1. &lbtide, 4.&H ( 1H-Os(5,-methoxy-3',3'-
iy oo halond i 82 el g iR et ai
3- Qe lhetitd SienRGhd chloride preparation.



HCA ~f HOIK- H OHJ[00207] 3-0O Acetyl betulinic

acid (0.5 g, 1.0 mol) was dissolved in 3 nL of dry
wa kiBe/0s328®r nitrogen. A few drops of DVF were mdiies2005/041043

foll owed by slow addition o3 0.3 nL (3 nmml) oxalyl

chloride. The reaction was stirred at rt for two

hours. All solvents were renoved under reduced

pressure and the resulti [ | ori de was used

wi t hout further purifiéggagﬁA%V£f2006/053255

PCT/ US2005/ 041043 108 EXAMPLE 3 Synt hesi s of

Betulinic Acid Esters [00208] C-28 esters of betulinic

acid were prepaLéd in two steps fron13-0-(5'-allyéoxy-

3',3" -dinmethyl gkytaryl)betulinic acid chloride ag \RR
fp APy “SCHEMEW&0 H H Cl OR H HORyHOY

B-0° H Method B |, " 0-"/3\v/ R ol Méthod C
70 HOO H Met 88 °B: Est € Yi€at i BA net hod.
[ 002091 Betulinic esters were prepared by adding a
solution of 3-0-(5 -allyloxy-3,3" -
di met hyl gl utaryl )betulinic acid chlogydewgﬁg
3-0- (5" - et hoxy-3', 3" - dinethylglutarVV)%e?ulinieéacid
chloride (1 equivalent) in dry dichloronethane tq/a)
stirred solution of the desired alcohol (2 14
equi valents) and DI PEA (3 to 6 equivale ) 0
di chl oronet hane at rt. The reaction"®as 3tPr
overni ght, diluted in Et CAc, washed

NRR'

Method D: Amidation method.

[00221] Betulinic acid amides were prepared by adding a solution of 3-O-(5'-allyloxy-
3',3'-dimethylglutaryl)betulinic acid chloride, 3-0-(5"-methoxy-3',3"-
dimethylglutaryl)betulinic acid or 3-O-acetylbetulinic acid (1 equivalent) in dry
dichloromethane to a stirred solution of the desired amine (2-5 equivalents) in dry
dichloromethane and DIPEA (3-6 equivalents) at rt. The reaction was stirred at rt
overnight. The reaction mixture was then diluted in EtOAc, washed successively with 1M
HCI (aq.) and water, dried over Na;SO4. The combined organic layers were concentrated
to dryness in vacuo and the resulting oil was purified by flash column chrorﬁatography on

silica gel (hexane:EtOAc) to provide the desired betulinic acid derived amide.

Method E: Methyl ester hydrolysis method.
[00222] 2M Aqueous potassium hydroxide (2 equivalents) was added to a solution of the
desired methyl ester (1 equivalent) in THF/Methanol (1:1). The reaction was stirred

overnight at 1t and for further 4 hours at 50°C if not completed. Solvent was removed in



with 1M HCl, water and dried over Na2S04. The conbi ned

organic |layers were concentrated to dryness in vacuo
war@etb®rss esul ting oil was purified by flash cBCT/IIR2005/041043

chromat ography on silica gél4 (hexane: Et OAc) to provide

the desired betulinic ester. Method C. Deal lylation

met hod. [002101 Pall adium(l1) acetate (1.05

e e

esid ¥abeBidr NBRO,. aokdﬁobommaedd&gaﬁs e@ew)wz&oﬁdr@aa&w to dryness in
PCT/ US2005/ 041043 109 solution of the desired ally

ewtarp qnil Gguicsting sylid pyrified ;bﬁoﬁlqshecql%né@m%tp@ﬁﬁ}% o silica gel
in THE | 1 Loge here. The reaction was
s@ﬁef‘?‘réedEt&wvAgS %ﬁ?i(faefm%o&&gédgpﬁ‘gl lowed to cool down to
A. The resin was renoved by filtration, and the
o anic solution was diluted wth EtQAc., washed
b@%F\/WV’W?WWMWHMCP(&GWOW%“O%M dried over

Na2804 The conbi ned organic | ayers were concentr at ed
to dryness in vacua and the resulting solid purified

[0022%)y | agN KOl inrdioxzhne Gemn 0 guaiphiyntoiwas ddded tg @lsolution of the appropriate

a?q?féal?’chgzt ny13{Bq95) rovide dﬁgg(ﬁ%;%}gﬁaﬁﬂ? ﬁp@o§%%& °C. Cooling was
[ 6%1}%? ;{ﬁﬁttﬁé’ lrc%@ﬂﬁ?ﬁl%e &%t 8llowed fo Wabh to TPoRIAQHIOThe reaction

e compound was synthesized from
3nlxtife was quo@myat@d 1@ dryndssnipt vagliqyeod dheytesbliéing|ofihwhite solid (typical

R R N R A T A A

deprotectlon (29 ng, 669%; 1H NWMR (400 MHz, CDCl3) S
ppm 4.72 (1H, d, J=1.8 Hz), 4.59 (111, s), 4.47(1H,‘
dMetha&G.L B0-Acgylanoupyexval methgd( 21 nj, 3.73 - 3. 82
(2H, m), 2.93 - 3.04 (3H n), 2.62 - 2.73 (1H m,

215-254(10Hm)065-210(45Hm) LCVB, 92%

[0022@{1I @bta@sélgl% hy’d&zbéide béleétﬁl(S wQuiivalbms)s inteyd) added to a suspension of the
+
3dgsn<e§ 33"9-21@%%%1}1[11@ a&c&rayvsieoé@mtweclf’ame&lanol and water (7/1). The

2&%@?@ %E“é{lrr&f L€50°C J)'{/egfgﬁ{. T Qildure was left cool to 1t and diluted with
water. The solid was collected by filtration, washed with water and dried at 60°C under

reduced pressure over night to yield the desired betulinic acid amide derivative.
Method H: Glutaric side chain introduction method.

[00225] The desired betulinic acid amide derivative and 4 equivalents of 3,3'-
dimethylglutaric anhydride were suspended in neat DIPEA under nitrogen and stirred at
125°C for 24 hours. All solvents were removed under pressure. The resulting solid was
suspended in EtOAc and concentrated to dryness under reduced pressure in order to
remove remaining traces of DIPEA. This solid was added to a 0.2 M solution of K,COs
and stirred at 100°C for 20 minutes. The solid was collected by filtration, washed with
water and left to dry overnight at 60°C to yield the desired material.



0 4 : [00213] The conpound was synt hesi zed from
3-0-(5 -allyloxy-3,3 - dinethylglutaryl)betulinic
wa@eood/osh2bdri de appl yi ng nethod B with 2-cyanoeptmnsto0s/041043
(29%, followed by nethodiS deprotection: (16 ng,
40% 1H NVR (400 MHz, CDClS) 6 ppm 4.70 - 4.78 (1H,
4.61 1HdJ15Hz .50 (1H, dd, J=10.6, 5.1

(@Eh (5'-A?1§lggy§ %gjilrl(lét'ﬁl§l7gﬁt293g)%}lllm§ aQﬁz\t% hgri™ 2. 72

(Kt bky @t oryEyiminoféiypamnile. Rl 3. 90; |n/z (relative
intensity) 674 ( M+Na]+ 1009 . lﬁl/ozooe/ 053255

PCT/ US2005/ 041043 110
3-0-(3', 3" -Dinet hyl gl utaryl)betudn' '
2- met hoxyet hyl ester. H FI

[ 00214] The conpounws/@s
3-0- (5" -al |l yl oxy=38'%;3*~1tb Iglutary{\)betullnlc
acid chloride applying nethod B with 2-nethoxyet hanol ,

oW, by dC dgpgote H Nk 400G (5 -allyloxy-3'3"
[Oﬂzz‘f&ml V\ﬁ% p&;ﬁkﬂ)% 1H%§ g%ﬂﬂgézhze%H s) 4, oy U5 allyloxy
(dlhhetHylglu'eﬁryI)Bemhﬁchécﬁl Iel;ﬂomﬂe, a@pB@ng metjh@d( DHwWit ; N- tert—butyl 2-

Canpposylopbimate 1048 g4y B BN (80, MIE LRy Hppm 6.18 - 6.36
Rg%? b n%§§11 (22 M, o), 876~ QB 4849 ; 5. bgtl(/EH Hr&ﬁw 67 - 4.79

nz (telati’ve intensity) 679

1Q0%4rm), 3-50(4365 @Hm)reomlw 46 UCHLy M) 5O Brf Yhoml233 - 257 6,

3: ut.oxyc pyrrolidinyl] ester. H
G“é) éﬁgg%@g@ﬂa&f&%l H [ 00215] The conpound
was synt hesi zed from 3-0-(5'-allyloxy-3",3'-
di met hyl gl utaryl Ybetul i ni ¢ acid chloride a

m)gg%mth {g;;ltq;-y})y@ﬁug;;y | a@gier N-(tert-buto px%'czrbo%ylammo) ethyl
but o(gcar bonyl ) pyrrolidine, followed by nethod C
ection. 'H NWR (250 MHz, CDCl13) S ppm 0.65 -

2.76 (64H m, 2.83 - 3.13 (1H_jm, 3.54 (3H br s),
4.50 (1H, dd,

N
\/\NH

A

0" "0

X

[00227] 3-0-(5'-Allyloxy-3',3'-dimethylglutaryl)betulinic acid N-(tert-

butoxycarbonylamino)ethyl amide was deprotected using method C, (89 mg, 79%); 'H
NMR (400 MHz, CDCls) 8 ppm 6.32 (1H, s), 5.02 (1H, s), 4.74 (1H, s), 4.59 (1H, s), 4.44
- 4.55 (1H, m), 3.23 (5H, s), 2.44 (5H, s), 0.69 - 2.11 (56H, m); LCMS , 97% pure; R~
3.99; m/z (relative intensity) 741 (MH", 40%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-2-aminoethyl amide HCI salt.

[00228] 3-0-(3',3'-Dimethylglutaryl)betulinic ~ acid N-(tert-butoxycarbonylamino)ethyl
amide was deprotected using method F. "H NMR (400MHz, CD;0D); 5 ppm 4.61 (1H,



J=10.5, 5.8 Hz), 4.61 (1H, s), 4.73 (1H, d, J=1.6 Hz),
5.27 (1H, s). 3-0-(3 ,3 -Dinethylglutaryl)betulinic
wa@eood/033268/ S) - 3- (t et rahydrof uranyl ) ester. WO PCT/US2005/041043

2006/ 053255 PCT/ US2005/ 041043 111 H'GO HO IOl HO
HO'1f °" 0 H [00216] The conpound was synt hesized from

3-0- (5 -al Iyl oxy-3",3" - dinmethylglutaryl)betulinic

e, oDl _ 8 —3.55 (2H, m), 3.50 —

2510 SINEE b AL AR NOGE WAy 358355 i, )

| 'oned by net
de pIRql EE ti) OR 34 ;LH FINBH, 460 22077~ 2.8CRH 3in), 9 %ngz%gH m), 2.04 —2.00

2 (Bot 110 6T @ H&ﬁ&l}@g Bl o304 By fnsity) 641

253486 - 3.95 (1H, , 4.42 (1H, dd, J=10.6,
5([1\41%135 54(1H s), 466(1H s), 5.16 - 5.27 (1H,
0-(3",3 -Dinethylglutaryl)betulinic acid ethyl

ester . .
can%mm%g;gmwﬁpgaum AGTO TSR foxy o) _piperasinyl
di ?Eﬁh@yl glutaryl)betulinic acid chloride applying

method B with ethanol, followed by method C

deprotection. 1H NWMR (400|\/Hz _CJDC13) ﬁ pm4.73 (1H,

s), 4.60 (1H s), 449-447H° , ~19 - 4.10

(2H, m, 3.01 - 3.02 (1H M

2.09 - 1.99 (1H, OB, d. 6
Rt=4.34; inlz (& i : S|ty) 649 ([ M:Na ]
100%9. 3-0-(3",3 -Dinethylglutaryl)betulinic acid

[00259? opr o%e eStc%Enpomld H HQa"' Ugyﬂ'fhesized from 3-0-(5"-allyloxy-3',3'-
dimethylglutaryl)betulinic ~ acid ~ chloride applying method D with 1-(fert-
butoxycarbonyl)piperazine (0.35 g, 60%), followed by method C deprotection: (17.2 mg,
46%); "H NMR (400 MHz, CDCl3) 8 ppm 4.73 (1H, d, J=1.9 Hz), 4.58 (1H, s), 4.50 (1H,
m), 3.57 (4H, s), 3.39 (4H, s), 2.92 - 3.05 (1H, m), 2.79 - 2.92 (1H, m), 2.34 - 2.54 (4H,
m), 0.70 - 2.13 (5§7H, m); LCMS, 96% pure; R/~ 4.24; m/z (relative intensity) 789
([M+Na]", 30%).

: 30 (8H, m,
o(46H m; LCMS, 97%

3-0-(3",3'-Dimethylglutaryl)betulinic acid 1-piperazine amide HCI salt.

[00230] 3-0-~(3',3"-Dimethylglutaryl)betulinic acid 1-[4-(tert-butoxycarbonyl) piperazinyl]
amide was deprotected using method F: '"H NMR (400MHz, CDs;0D); & ppm 4.72 (1H,
s), 4.61 (1H, s), 4.50 — 4.46 (1H, m), 3.92 —3.87 (4H, m), 3.22 ~3.20 (4H, m), 2.96 —
2.94 (1H, m), 2.92 — 2.85 (1H, m), 2.52 - 2.41 (3H, m), 2.14 —2.02 (1H, m), 2.01 — 1.99
(1H, m), 1.82 — 0.77 (48H, m); LCMS, 100% pure, R~ 3.22; m/z (relative intensity) 667
([M+H'] 26%).



[ 002181 The conpound was synt hesized from

3-0-(5 -allyloxy-3,3 - dinethylglutaryl)betulinic
wa@eood/osd2bdri de appl yi ng nethod B with i sopropaPol/S2005/041043

foll owed by nethod C deprotiecti on.'H NVR (400MHz,

CDC13); 8 ppm5.04 - 5.00 (1H, m, 4.73 W 2006/ 053255

PCT/ US2005/ 041043 112 (1H, s), 4.60 (1H, s), 4.52 -

%_453_524' égm{}?eglyggj%?amﬁ%%ngcl id 1%4315_(5(% 4blgﬁto§r§’ca(r§@)g)piperidinyu
oS¥idt = 4.44; mz (relative intensity) 664 ([ MrNa+]
100% . 3-0-(3,3 -Dinethylglutaryl)betulinic acid
tert-butyl ester. H OO0 ti 0/HO O [00219] The
compound was synt hesi zed fronLS’ (5" -allyloxy-3,3 -
e lqor i de appl y| ng
old by tho

4z), : CDC13 Eﬁ 73(1H
4748 (1H, n) 04 - 3.02

method B with t but anol

deprot ecti on.
s), 4.60 (1Hpo s

(1H, m, 250-230(8, m, 2.09 - 1.99 (1H, m,
87 61 4. m ' 2t
[0023%1’ el at ;Tve i nt éelﬁé&% . 67Vgg(\/[sl\/ﬁ %B%OO% Ry B 9 (5 -allyloxy-3,3"

s;anndm;zlgmtmn@mlum IaCId ohdnrdiemmddje&n{m%(l@]t-bﬁmxde@b@iyl) piperidine,

ggt@ l@’%lrél Igpt'%g){i g;g}’eﬁ%wé’cg% eﬁﬂqtﬁ?l %p{ﬁtéﬁ?g?%nmﬁgiﬂ\ﬁﬁzﬁd R, CD;0D)

agifl koL 86 (s 3y, 04 2 BethxYy, 31363'2:44 (3H, m) 2.68 - 2.90 (2H, m),
di rret hyl gl utaryl)betul inic acid F1I oride or in

B HOeb 171 BEB i, S0 (LdR b Ho: 496 &Hii) o3 (T ), 4.6

SR 310 AR ST G Trier 00 00 H = 0 f K H

ROv v OMthod DRO/~/ pH R=AIlyl Mthod C
3-0-(3',3'-Dimethylglutaryl)betulinic acid N-4-piperidinyl amide HCI salt.

[00232] 3-0-(3',3"-Dimethylglutaryl)betulinic acid N-4-[1-(tert-
butoxycarbonyl)piperidinyl] amide was deprotected using method F: '"H NMR (400
MHz, CD30D) & ppm 0.47 - 1.82 (48H, m), 1.86 - 2.17 (3H, m), 2.46 - 2.60 (1H, m), 2.86
- 3.10 (3H, m), 3.34 (2H, d, J=13.2 Hz), 3.43 - 3.52 (1H, m), 3.53 - 3.70 (5H, m), 3.78 -
3.89 (1H, m), 437 (1 H, dd, J=10.0, 6.1 Hz), 4.50 (1H, s), 4.61 (1H, s).



R=M: Mthod EHHNRR Kk ~0Fi O HOvv OHOO
Method H JGe ~ IxlI JF, HHH HC HNRR Il Fi NRR
woiaees3266 = O = HO H _ 0 JI Method D Met hod BCHOSDI0OFA041043
O Fi H Method D: Am dati ofi8met hod. [00221] Betulinic
acid am des were prepared by adding a solution of

3-0-(5" -allyloxy- 3,3 -dinethylglutaryl)betulinic

[ .1 d - 0-
A Se Gty B AR 5 gercomopicarbonyl,
aginthd)py@alidivl] @miile N dry di chl oronmethane to a

stirred solution of the desired amne (2-5
equi val ents) in dry dichloro thane and DI PEA (3-6

equi val ents) at A The reactlpn 0 tirred at rt
overni ght. The reaction m xtwle g sqt dlluted in
“ LN and

Et OAc, washed successivel
wat er, dried w e conDi ned org hi c | ayers
wer e concent st o pess in vacuo and the
resulting oil was purlfl-d by flash col um
[0023§ Nr omedrRgr apfynMinasi | iwa gelsyhineisdie: Et £ha) t@ 0 (5'-allyloxy-3',3'-
ovide the desired betulinic acid derived amd

Néhmmylautammmwhmcst er adigdr ochlstide net wedl. | @t)z%ﬁjertﬂmoxycarbonyl

gm M@%ﬁsﬁ q‘ylﬁléd&o@a?%,(iz H‘g?vﬁ(li \f)%‘ll I?ln{h%}l él"\%pl%‘{j&%gn '"H NMR
emo\ﬁh%ntbmn) Eglgﬁ\/btshan@é GAH LI ‘) 2T m (maI;Uh(DD T8, 2.33 (1H, m),

stirred overnig rt and for further 4 hours at

5@@6l £2.460BHe owist- 83 6L, dtol~idkt Ha 2-90dhbv ), 3.4 U 5), 3.38 - 3.63 (H,
é??%fékeﬁ?ﬁéH??ﬁ’%?@%é%%h%é@x%‘%@ rtfjes s e, ¢ ro18 o,

K!EIS‘MS (120%, puagldReH+ 4.68,, 0% efrelNaRSO¥ensiT) 668 Q[rNﬁJrlﬂi}adSO%)

organic Iayers were concentrated to dryness in vacuo

and the resulting solid purified by flash col um

chre t h Einfhe Cl
ey DRERIER RS acid DERRS HubMiGiyr idinyl] amide B
Nsiler t - But oxycar bonyl deprotectlon nmet hod. [00223] 4N

HC in dioxane (ca. 40 equivaleﬁif) was added to a

sol ution of the appropriate 4

[00234] 3-0-(3',3'-Dimethylglutaryl)betulinic acid 1-[(R)-3-(tert-
butoxycarbonylamino)pyrrolidinyl] amide was deprotected using method F. "HNMR
(400 MHz, CD;0D) 8 ppm 0.67 - 2.00 (48H, m), 2.15 - 2.33 (5H, m), 2.38 (1H, m), 2.70
(1H, m), 2.89 (1H, m), 3.16 - 3.23 (2 H, m), 3.34 - 3.62 (2H, m), 3.68 - 3.87 (2H, m), 4.36
(1H, dd, /=10.1, 6.0 Hz), 4.49 (1H, s), 4.60 (1H, d, J/=1.8 Hz); LCMS, 100% pure; R/~
3.20; m/z (telative intensity) 667 ((M+H]", 20%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid 1-[(S)-3-(tert-butoxycarbonyl

amino)pyrrolidinyl] amide.



tert-butoxycarbonyl (Boc) protected amne (1

equi val ent) in dioxane at 0C. Cooling was renoved and
WO b@esr2st i on m xture was allowed to warmto rPCDUSI002041043

h. The reaction mxture wi® concentrated to dryness

in vacuo and the resulting off white solid (typical

yield >90% was used w t hout further purification.

Met hod G 3-O Acetyl group reg?/ nmet hod. [00224]

Pot assi um hydr oxi de pel | ets (5%gquival ents) were added

to a suspension of the desired OIGBe tyl betulinic

acid am de derivative in netha (7/1). The
m xture was stirred at E D ght . v‘%’#\‘xture was
left cool to rWI_ th water. The solid was
col l ected by "filtrati dn, fwashed with water and dried

at 60C under reduced pressure over night to yield the
[00238¢si r edhbet ulcompouati d wad de datliesmbd ve. fivit hod3-E-(5- allyloxy-3',3'-

Sgg@?@@%@é& e Ilgc: gta‘rg dum%}i@}({;g: Ih\?agldandc&%g](tei t—gutoxycarbonyl
e%ﬂﬁfﬂge 5 G IRI, ag{)ﬁnn%)ﬂieﬁﬁfdhw W1 By AT CI&pi&iE&ion. 'H NMR

suspe I n ne undef nitrogen and stirred at
1725@ Miiz, ZDCIgud ppmA).T0 s 009 €/, mwyrie97? eddd dtiHumde?-18 (1H, d, J=5.1

P ehA Ao EE o 2P RS UihaRE 2 Bl ah (el et 96 (it m)

orgdef (10 brrsympy@ (IHWﬁi)ml Bg (1M ases), af72Q1BEA, JFDi2sHER! LAMS, 100%
was added t M sol ution of K200 and stirred at
1006; fRF 5219 m/mteé@wemtensstm 7P NG N1 78%ed by
filtration, washed with water and left to dry
overnight at 60C to yield the desired nmaterial. WO
2006/ @58 A5imdthyighiia BAfi/ebidd hcid 16-[(S)-3-aminopyrrolidinyl] amide HCI
3-0-(5"-Allyloxy-3",3"-dinethylglutaryl)betulinic
aéF‘HN—Z (tert- but oxycar bonyl am no) et hyl amde. J, HH
N--""NH O OO [00226] The corrpou/ﬁl was synt hesi zed
from3-0-(5 -allyloxy-3,3" -
di met hyl gl utaryl)betulinic acid ¥ @ @ appl yi ng
method Dwith N- tert-butyl "C&r bamat e ;
(0.36 g, 51%; 1H,N 400 DC18) 6 ppm 6. 18 -
6.36 (1H, br m J581l £ 1H m, 5.16 - 5.42
(2H, m), 4.91 -"5.05 (1H Wrfm, 4.67 - 4.79 (1H m,
4.51 - 4.65 (3H, m, 4.41 - 4.51 (1H, m, 3.04 - 3.42
[002363H, n)3-0K3'38-Dingityiglp@ryl)berjinicl. 87acid2. 0V-[(BM3-(#grz-butoxycarbonyl
0. 69

- pa VSO D, oy nes Py g Mefipd F. ' NMR (400MHz,
N-EbaIDY, BUYpRx ¥ Gard@enyy, aminel, §f, wbo —mal@H, m), 3.75 (2H, br s), 3.54 —

3.52 (2H, m), 2.84 —2.80 (1H, m), 2.65 — 2.59 (1H, m), 2.32 —2.13 (6H, m), 1.90 — 1.82
(2H, m), 1.56 — 0.61 (48H, m); LCMS, 100% pure, R;=3.21; m/z (relative intensity) 667
((M+H'] 15%).




4 H HO OO=5N---"NHO HX"'i O[00227]

3-0-(5 -Alyloxy-3,3 -dinethyl glutaryl)betulinic acid
WOR{b®F3255 but oxycar bonyl am no) et hyl am de was PCT/US2005/041043

deprotected using nethod CJ20(89 ng, 79%; 1H NWR (400

MHz, CDCl13) 6 ppm 6. 32 (1H s), 5.02 (1H, s) 4.74

(1H, s), 459 (1H, s), 4.44 - 4.55 (1H, , 3.23 (5H,

é%%'é? taéélwrz‘/%?ﬁféﬂhiﬁl%lfé ?‘ﬁﬁéh—?@e{/{b#ﬂy‘( f’}yD

49,?,.0113 ti 1 Bmidd. - D met hyl gl utaryl)betulinic acid
am noethyl amde HO salt. HH H N~-~NH2 O O Fi

0 HO-0 = H [00228]

3-0- (3,3 Dlmathylglutaryl)bgt
N- ('t ent - but oxycar bonyl am no}~&
deprotected using nethod f.L { ¥ (2

ppm 4. 61 (1H, 0%/ 0 2CT/ YS2005/ 04 3 116
s), 4.49 (1Hwo .(1H m, 3.66 - 3.64
(1Hn)358-355(2, m, 3.50 - 3.48 (1H, m,

[0023@34 Tﬁe32 &&ﬂpgﬁ%do (\%«i %3/%% %&Eh g)grgl%( Z‘;‘Hs O;%S?Z-gllyloxy-?j'-

L%thﬁ@%ﬁ&l)betﬁhﬁ@ m acidr eI atéhlerident ensiardy) 64(0)-3-amino-1-(tert-

(N TMER Aot
' /NMf{' 4@0 Mﬁ& Nebely) bPpns.c8xA.0P 85‘@1 ), 2Q)7[ D@%@QIHTBQ 236 - 2.44

npound was synt hesi zed from3 | oxy-
s aesl ot s o2 b " G oo 6 Ho g 7. 6.4 Fa), 434
Mo PPy 4 5y Lt & Y2103, 5.9 ), 4.60 (1H, 5), 4.74 (1H, 5), 5.60 (1H, d, J=6.8

Hz); LCMS, 97% pure, R=5.01; m/z (relative intensity) 789 ([M+Na]", 80%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-[(S)-3-pyrrolidinyl] amide HCI salt.

[00238] 3-0-(3',3'-Dimethylglutaryl)betulinic acid N-[(S)-3-(tert-
butoxycarbonyl)pyrrolidinyl] amide was deprotected using method F. '"H NMR (400
MHz, CD;0D) & ppm 4.48 (1H, d, /=2.0 Hz), 4.38 (1H, dd, J/=2.4, 1.5 Hz), 4.24 (1H, dd,
J=10.0, 6.1 Hz), 4.11 - 4.20 (1H, m), 3.24 - 3.34 (2H, m), 2.95 (1H, dd, J=12.2, 4.9 Hz),
2.85 (1H, td, J=10.9, 4.6 Hz), 2.32 - 2.42 (1H, m), 2.08 - 2.30 (6H, m), 1.91 - 1.98 (1H,
m), 1.74 - 1.85 (1H, m), 0.56 - 1.70 (50H, m); LCMS, 96% pure; R=3.22; m/z (relative
intensity) 668 ([M+H]", 40%).



but oxycar bonyl ) pi perazine (0.35 g, 60%, followed by
nmet hod C deprotection: (17.2 ng, 46%; 1H NVR (400
wokws/OEREN3) 8 ppm 4.73 (1H, d, .1=1.9 Hz), 4.BEr/(31405/041043
s), 4.50 (1H m, 3.57 (41 s), 3.39 (4H, s), 2.92 -
305(1H nm, 2.79 - 2.92 (1H, m, 2.34 - 2.54 (4H,
0.70 - 2. 13 (57H, m; LCV5, 96% pure; Rt 4.24;

tgd; 36-?21 lﬁ&,‘} ﬁh?tﬁ 1wc)%§ éﬂi_ﬂ[' - rzr] lftoyg’yocoz/gbonyl) pyrrolidinyl]

1aﬂmkera2|ne amde salt. JHNH N HIAIl OH=
O HO O H [002301

3-0-(3',3 -D nethyl gl utaryl)b/t//ullnlc acid

1-[ 4- (tent but oxycar bonyl) pipefaginyl] am de was
deprot ected using nethod F: ‘ 400M¥, CD30D); 8
ppm 4.72 (1H, s) 4.61 (] i . (1H, m,
3.92 - 3.87 (4 °3 = (°4H, ° 6 - 2.94
(1H, m, 2. 9o NI 252-241(3H n,
214-202(1Hn)2 1.99 (1H, m, 1.82 - 0.77

: L / J m | t t '
[0023§ﬁt ensi y) C%@np%% %60/() Sy\rll\%e%%%dw Oésé%lg "3 “OR5allyloxy-313-
3 o dtfgagmﬁirﬁ%@dlﬁnc 1|17t acid chloride and (R)-3-amino-1- (tert-
u
o AR AP
Synt ﬁesn geg $ C 18 bAA2339 (ﬁjﬁed Cﬁmoﬁﬁ)d AAS(1H, s), 4.60 (1H, s),

~0° (5 Sal Tyl oxy- 3",
dismet-hiy b5y (1H, anyl4)3j7e{ UM GLE, ma,u 3j6(o\,h1}hrdddé—hha 6.4 Hz), 3.45 (2H, br s),

4- b ) i di .
ratRAaTDPT Pof Gk b ﬁ%ﬁé%@% 2B PEEL 7 MR R4,
%?@ﬁ@y o). 1. 99 (58H, 2.27 -

4’2%(%”6 b 168 8 ((3233’)H) n 2o 2 b0 (2H,
05(1H rr), 377-392(1H m, 3.97 (2H, br
3 O—%3 ?35-D1meth)§lg{u]fal‘yl)lbezlflmlc aCIC{ M(Rﬂi-amlnopyrrohdmyl] amide HCl

salt.

[00240] 3-0-(3',3"-Dimethylglutaryl)betulinic acid N-[(R)-3-(1-tert-
butoxycarbonyl)pyrrolidinyl] amide was deprotected using method F. 'H NMR (400
MHz, CDs0D) § ppm 0.67 - 1.81 (44H, m), 1.95 (1H, s), 2.06 (1H, d, /=13.5 Hz), 2.18 -
2.33 (5H, m), 2.38 (1H, m), 2.48 (1H, m), 2.97 (1H, dt, /=4.0 Hz), 3.06 (1H, d, J=8.0
Hz), 3.21 (4H, s), 3.33 - 3.50 (2H, m), 4.24 (1H, m), 436 (1H, dd, J=9.9, 6.2 Hz), 4.49
(1H, s), 4.60 (1H, s): LCMS, 100% pure; R/=3.24; m/z (relative intensity) 667 (IM+HT",
20%).



(1H, s), 5.36 (1H, d, J=7.82 Hz).
3-0-(3",3 -Dinethylglutaryl)betulinic acid
woRebepses i di nyl amde HO salt. J HH N H BEETUS2005/041043
NH HHO 11/ O= H [00282]
3-0-(3,3 -Dinmethylglutaryl)betulinic acid
N-4-[1-(tert butoxycarbonyl)piperidinyl] am de was

dgprofeqted ysing nethod F. 1H 400 .

oS0 3b S imetiyudRbbRutinc 5 NE A midtGpy SRl
2.60 (1H, m), 2.86 - 3.10 (3H, ), 3.34 (2H d,
J=13.2 Hz), 3.43 - 3.52 (1H, an 53 - 3.70 (5H, ),
3.78 - 3.89 (1H n), 4.37 (1 ud 1@30 6.1 Hz),
4.50 (1H, s), 4.61 (1H,_ s 1053

PCT/ US2005/ 041043 | 18
3 0-(3', 3 -Di net Hmr

1-[(R) - 3-(t ent - but oxycar bonyl amn rrolidin
[00243hi de. TeH QOMPORRY ~ O WD Xﬁwtheﬁéz %oﬁf@@ﬂ The des -a11y1°XY-3' 3

CEpLBSRIES f00, LR O pfial e ¥ i e

; %%Kﬁ)abetﬁm&de@ﬂﬁggbfﬁm foﬂnwacbl%pmgthcl:id Gldmpiotectlon (0.13 g, 84%);
r

1A BB MRRCDEbER B AP ER- g, Gf T SeR T, 473 (HL 4

1.% o@k} 4d60 (]lﬂljd) [/ WUH 2mP3 4. 5@(41{ 2‘? 699 -2, ﬂfﬁgH m), 2.29 -

JZ10.°8 Hz),
(3156 SH, n@ 950 23)96(30@1‘1@ LeMS, 294°/t8pt(ri,HRt=bﬂ 8@) 2.5/mu) m/z (telative

(1H, br 42 , 4.50 (1H, s), 4.65 (2H, d,
J“ite%gl §%3ﬂ}4_f8|\/51({0f0%pur R= 4.58, mz (relative

intensity) 668 ([ M+H] +, 50%
3-0- (3,3 Dlnethylglutaryl)betullnlc acid
13rQR3L B-Rimetbpighitarylhemlinic apid demethoxyefhyt amide.

)betulinic acid

[00242] The compound was synthesized from 3-0-(5"-allyloxy-3',3'-
dimethylglutaryl)betulinic acid chloride applying method D with 2-methoxyethylamine (
55 mg, 34%), followed by method C deprotection: (9.1 mg, 88%); 'H NMR (400 MHz,
CDCl3) & ppm 5.90 - 6.08 (1H, m), 4.69 - 4.79 (1H, m), 4.55 - 4.65 (1H, m), 4.45 - 4.55
(1H, m), 3.29 - 3.56 (7H, m), 3.05 - 3.18 (1H, m), 2.34 - 2.51 (5H, m), 1.89 - 2.02 (2H,
m), 0.72 - 1.79 (45H, m); LCMS, 96% pure; R= 3.86; m/z (relative intensity) 678
([M+Na]", 50%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid 4-morpholinyl amide.

[00243] The compound was synthesized from 3-O-acetylbetulinic acid chloride applying
method D with morpholine, followed by method G deprotection and method H side



-NH, O OOHO-O= H [00234]
3-0-(3",3 -Dinethylglutaryl)betulinic acid
wa 2006853285 (t ert but oxycar bonyl am no) pyrr ol i di np¢T/uszo0sies1043
was deprotected using nethtd F. 1HNVR (400 MHz,
CD3CD) S ppm 0. 67 - 200(48H nm, 2.15 - 2.33 (5H,
238(1H m, 2.70 m, 2.89 (1H, nm, 3.16 -

m), 3
bl S Bl s 3 e Rl 4o
( dgdy, oy, 4)L. 856711, Iln?'\ﬁss 180/ (gH! ﬁg RO3 - BoLOH,HE2.81 - 2.92 (1H,

(rel atlve intensity) 667

3m)-2.35 -2. 52[ﬁ4h]ignﬁy® @O galr 3y&4)7HetI101,l 14 Qé?/cdpure R~=3.97; m/z (relative
1- xycar bonyl  am no) pyrrolidinyl]
H{T’%ﬂf gﬁ%@%@/’%@ﬁ% PCT/ US2005/ 041043 119 H HON
O OxOC-- + HO--f II O [00235] The conpound was
sntheS|zedfrom30 5 -allyloxy-3",3' -

dﬁf@‘l(h'ya Pimeshylgpayhbeivilinicadid lmmmqha&l amifle.
(S)-3-(tert-butoxycarbonyl am no)pyrrolidine,
applying nethod D, foll owed by .hod C deprotection.
1H NMR (400 MHz, CDC13) S ppm Q% - 95 (54H, m,
1.97 - 2.12 (1H, m), 2.18 (1 BN Hz), 2.34 -
2.43 (1H, m, 2.43 § 2/5 (', 2 68 - 2.88 (1H,
m, 3.26 - 3.96 (4€ 0414 (1H, br s), 4.50 (1H,
m, 4.58 (2H, br s), 4. 72 (1H, d, J=2.2 Hz); LOQM5,

[00244P00% [lee; Rbmpdurdo; m(/aYs (re:iyatheMEGd nt efreint y) 3F895'-allyloxy-3',3'"-
]+, 70% | gl utar bet ul.i ni.
aéuaethwlﬁbéelyab%m% ot GPﬁ’a‘idﬁy‘TPP s Juinen” bl i bipfidine. (49%),
~ W wed by infethddC Qeprofdction: (80 mg, 90%); 'H NMR (400 MHz, CDCl;) § ppm

4.68 - 4.74 (1H, m), 4.54 - 4.59 (1H, m), 4.45 - 4.55 (1H, m), 3.36 - 3.65 (4H, m), 2.96 -
3.07 (1H, m), 2.84 - 2.95 (1H, m), 2.35 - 2.50 (4H, m), 2.08 - 2.17 (11, m), 1.93 - 2.03
(1H, m), 1.79 - 1.90 (1H, m), 0.73 - 1.75 (50H, m); LCMS, 97% pure; R= 4.36; m/z
(relative intensity) 666 (MH', 100%).

3-0-(3',3'-Dimethylglutaryl)betulinic amide.

[00245] The compound was synthesized from 3-0-(§'-allyloxy-3',3'"-
dimethylglutaryl)betulinic acid chloride applying method D with ammonia (62%),
followed by method C deprotection; (6.6 mg, 22%); '"H NMR (400 MHz, CDCl;) § ppm
6.69 (1H, s), 5.56 (1H, s), 4.71 (H, d, J/=2.2 Hz), 4.58 (1H, s), 4.44 - 4.53 (1H, m), 3.00 -
3.10 (1H, m), 2.75 (1H, d, J=12.8 Hz), 2.31 - 2.52 (3H, m), 2.21 (1H, d, /=13.2 Hz), 1.75
- 2.04 (4H, m), 0.72 - 1.75 (43H, m); LCMS, 100% pure; R~ 3.77; m/z (relative intensity)
620 ([M+Na]", 100%).



[00236] 3-0-(3',3 -Dinethylglutaryl)betulinic acid
N-[(S)-3-(tent-butoxycarbonyl am no)pyrrolidinyl]

wa@niod®s3zes deprotected using nethod F. 1H NVR pdD0Mdn5/041043
CD3CD); S ppm 4.52 (1H, s)1244.41 (1H, s), 4.30 - 4.26
(1H m, 3.75 (2H, br s), 3.54 - 3.52 (2H, m, 2.84 -
2.80 (1H, nj,265-259(1H nj,232-213(6H

"%da;’(m Pimghelgtarybphgings AN welf ) o7

([ MFH+] 159% . WO 2006/ 053255 PCT/ 82005/ 041043 120

3-0-(3",3 -Dinethyl glutaryl)betul rnic acid

N- [(S)- 3- (tert-butoxycarbonyl) Pl idinyl] amde. H
NO CM+ 010 HQO HO= 00237] The

conmpound was synt he dif @'@ -allyl oxy-3', 3" -

d| methyl gl utaryl )B&tulini & &id chloride and

-3-am no-|-(tert- butoxycarbonyl) yrrolldln '
[0024ébp| yi ﬁ@eneqmuml s owthgsizedet 12 ddpbt et Pr§hallyloxy-3.3'"-

> dw%ﬁ, ug )klel_]lhn nscggés%%&cﬁ%@oﬁ% l_vlvﬂ?h ngt%y%ﬁir? (ﬁfi)sgollowed by

i i 0 e i (i o 0
57§5+ﬁz 22,4 BolLER K, Io3.2 ey B 8 44D 6 a0 5.9 H2), 297 -

IS0 GHTY, SLOVE: o8 [4PHS) o852 G B, o D 67 £ 96108, m; LOMS,

3969 @ire; R ~D1.97e ity (rejbtivainydnpig t6Ab (V¢ HAGi160%).
N[(S)-3-pyrrolidinyl] amde HJ salt. JHH HH HO
O = H[00238] 3-0-(3",3 -Dinethylglutaryl)betulinic
agl it Fopy anfas.di nyl |
e R e L AN

MHz, CD30D) S ppm 4.48 (1H, d, J_:.!’20Hz) 4.38 (1H,

dd, J=2.4,1.5 Hz), 4.24 (1H, dd =10.0, 6.1 Hz),
4.11 - 4.20 (1H, n), 3.24 - 3. N
dd, J=12.2,4.9 Hz), o 0

[00247] The compound was synthesized from 3-0-(5'-allyloxy-3',3'-
dimethylglutaryl)betulinic acid chloride applying method D with propylamine (52%),
followed by method C deprotection: (24 mg, 25%); '"H NMR (400 MHz, CDCl3) & ppm
5.63 (1H, t, J=5.9 Hz), 4.73 (1H, d, J/=2.2 Hz), 4.59 (1H, s), 4.42 - 4.54 (1H, m), 3.20 -
3.34 (1H, m), 3.05 - 3.20 (2H, dd, J=12.3, 6.4 Hz), 2.37 - 2.54 (5H, m), 0.67 - 2.24 (52H,
m); LCMS, 96% pure; R~ 4.06; m/z (relative intensity) 640 (IM+H]", 100%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-methyl-/N-propyl amide.

[00248] The compound was synthesized from 3-0-(5"-allyloxy-3',3'-
dimethylglutaryl)betulinic acid chloride applying method D with N-methylpropylamine
(19%), followed by method C deprotection: (17 mg, 49%); 'H NMR (400 MHz, CDCls)



2.85 (1H, td, J=10.9, 4.6 Hz), 2.32 - 2.42 (1H m,

2.08 - 2.30 (6H, mM, 1.91 - 1.98 (1H m, 1.74 - 1.85
W@ 20d6/063255 0. 56 - 1.70 (50H, m); LCMS, 96% pur ePCRUS2005/041043

3.22; mz (relative inten$isty) 668 ([ MH +, 40%. WO

2006/ 053255 PCT/ US2005/ 041043 121

3 O (3,3 -Dinethylglutaryl)betulinic

R B P oz gt o1

W@§H5ﬁ{1§1t?§§L 263k fA M B-064( 5228l (byHOXY); ILCWIS; 97% pure; R= 4.33; m/z

dlnethylglutar | )betul inic acid chloride and

(R)ela:gwamtmlty)% FAMAHI8Yar bony! ) pyrrol i di ne,

appl ying method D, foll owed by nmethod C deprotection.

1H NWMR (400 MHz, CDC13) 6 ppm 5.59 (1H, d, J=4.4 Hz),

437(9-(3'J-S“LDlﬁiethﬂgﬁ@al(yl)'Hetlﬂl)uc acdd ABisopropyb a(xﬂdn‘,. m, 4.37

- 4.46 (1H, m, 3.60 (1H, dd, J11.7, 6.4 Hz), 3.45

(2H, br s) 3.12 (2H, br s), 2.3f - 2.51 (4H, ),

0.70 - 2.24 (59H, m; LQMV5, 98%p" 8, Rt=4.59; mz

(relative intensity) 768 ([ MtH 204

3-0-(3", 3" -Di net hyl t.apyl )y bet

N[(R) - 3 am nopyrr

"CNH OOF 0 HO H [00240]

0-(3 gl ut ) LDLE& aci ' 33!

[0024%1 [ (R Ti?%( 1- terk)m{ljf)ut ox?%:%/\r bgﬁhﬁ%e%%‘?ol [ gfgf}nyl ] ?élr(r)l (Seallyloxy3 .

waksmelhpiehitegl)edulist ngidnbididd applyitg ieEhoddDovithvsepropylamine (38%),

(Zrioed bERhga geprbtesiort (8 tng Yasl A NRYG: £910D) 6 po

§ ;43@06111!,4(1, 12 418744 AHS, 495010, ddzV=18.3089 EHA, 3.82 - 3.95 (1H, m),
2.94 - 3.05 (1H, m), 2.45 - 2.56 (1H, m), 2.38 (1H, d, J=14.2 Hz), 2.25 - 2.33 (3H, m),
1.99 - 2.09 (1H, m), 0.67 - 1.85 (53H, m); LCMS, 96% pure; R/~ 4.08; m/z (relative
intensity) 640 ((M+H]", 100%).

cid
salt. JH N H

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-cyclopropyl amide.

[00250] The compound was synthesized from 3-O-acetylbetulinic acid chloride applying
method D with cyclopropylamine, followed by method G deprotection and method H
side chain introduction. 'H NMR (400 MHz, CD;0D) 6 ppm 4.69 (1H, d, J=2.4 Hz),
4.57 (1H, s), 4.45 (1H, dd, J=10.3, 5.9 Hz), 3.01 - 3.19 (1H, m), 2.32 - 2.68 (6H, m), 1.98
- 2.12 (1H, m), 0.61 - 1.94 (49H, m), 0.33 - 0.50 (2H, m); LCMS, 99% pure; R=3.97;
m/z (relative intensity) 660 ([M+Na]", 60%).



Hz), 3.21 (4H, s), 3.33 - 0 (2H m, 4.24 (1H, m,
4.36 (1H, dd, J=9.9, 6.2 ) 4.49 (1H, s), 4.60 (1H

WG 20060898 100% pure; Rt= 3.24; mz (relative PCT/US2005/041043
intensity) 667 ([ MH +, 2089. WO 2006/ 053255
PCT/ US2005/ 041043 122
3-0-(3",3 -Dinethylglutaryl)betulinic acid

N5 05 ARSI PP e S0l anoe
3-0- (5" -allyloxy-3",3" - di rrethy_WgI utaryl)betul inic
acid chloride appl y| ng net hod D*w th N-(2-

am noet hyl ) acet anmi de (0. 19 g ;}jf | Lowed by net hod
C deprotection; (0,13 4 Y N @00 VHz,
CDC13) 8 ppm 6. 66 4 6. 33 645(1H n,

473(1H d, J9%0 Hz),°.60(1H d), 4.49 (1H,

27 - 3.54 (4H, 2.99 - 3.18 (1H 2.29 :
[OOZS@BH mjthe 0. 6éomp<2unr2919 E n)SYnE@R}Bed 92?)/£fﬁlare %?P@%‘@’my@ 3"

g%ag?tg}lg@m@%é@ﬁﬁ{: glt %Jc;{(gr y‘f}%et ul i ni 18@2% Sjmwlog% with - 2-(4-

2 niceplidixyBéthylendus (H9%) follbwéd bly méth@ @ depr@etidro (62 mg, 48%); 'H
t hesi zed f

00242] Th d
s Soiksoarfy 39”@ 4By g mond M o dris R b dds (T ad /=105, 50
a%r%gt%% 06'6@} 3}’5@9 @Bilh@@{ %)%3@1 332 (IH, m), 2.90 - 3.07 (11, m),

oXy eth 3495 . fol l owe met ho
czoﬂép:rm@c&ﬁ{,an) 1(5@9 12@(1@3%,,0 G_H-NW(GZI@mM—IzéMS 100% pure; R~

9-4.79(1H, ), 4. 55- 4. 65( 1H
% %ﬂgﬁgﬁel’t u@:ﬁfiﬁ@v%ﬁ ”@’éa (7H, ), 3.05 -
3.18 (1H, m, 2.34 - 2.51 (5H, m, 1.89 - 2.02 (2H,
n), 0.72 - 1.79 (45H, n); LCVS, 96% pure; Rt= 3. 86;
m320((3'63' Pinveghylghusmesibptulizieacid Mw}mmp@ml) amide.
3-0-(3",3 -Di et hyl gl utaryl)betglyl nic acid
4- m)rphollnyl amde. -1/

[00252] The compound was synthesized from 3-0-(5'-allyloxy-3',3'-
dimethylglutaryl)betulinic acid chloride applying method D with 4-fluoroaniline (39%),
followed by method C deprotection: (40 mg, 32%); 'H NMR (400 MHz, Acetone-ds) &
ppm 8.74 (1H, s), 7.49 - 7.61 (2H, m), 6.93 (2H, t, J=8.8 Hz), 4.26 - 4.66 (4H, m), 2.98 -
3.10 (1H, m), 2.62 - 2.75 (2H, m), 2.17 - 2.41 (6H, m), 0.73 - 1.99 (43H, m); LCMS ,
100% pure; R=4.13; m/z (relative intensity) 692 (IM+H]", 100%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-(4-fluorobenzyl) amide.

[00253] The compound was synthesized from 3-O-acetylbetulinic acid chloride applying
method D with 4-fluorobenzylamine, followed by method G deprotection and method H



HO ( NOO O HO~0 [00243] The conmpound was

synt hesi zed from 3-O acetyl betulinic acid chloride
wappbypsizgs nethod D with norpholine, foll owed byT/IE100®GH1043

G deprotection and net hod R7si de WO 2006/ 053255

PCT/ US2005/ 041043 123 chain introduction. 1H NMR (400

MHz, CDCl13) 8 ppm4.69 - 4.76 (1H, m, 4.56 - 4.61

{ 3o iy i fociion; APNYAL 40DgEg, By0pY s pom Bl 1 s 1 1), 7.21
(@zﬂ J=8.378.4H2), §36( 403 (oM, ,m)L@MS (1H6&/0M@HZRI4:48 (1H, s), 4.23 -

fn/z(relatlve i ntensit ?
34001 H] 3, 512l K T 15 DA S5 ¢ oo GH m), 2.41 - 252 (IH, m),
e 002441 e

cgﬁpogugéqvggls htlabgs i:8%? rbm)BQI?(P( HPMY 8 ﬁl\gﬁﬁe% MHz,

diAgetdayldg) &Jppmyll 19219 LOMS,d00% plrkp I'lede lapm}’zy (vetptive intensity) 706
met hod .D wit h pi peridine (49% foll owed by nmethod C

déBYItHbeilO%) (80 ngy, 90%; 1H NMVR (400 MHz, CDC13) 8

ppm 4.68-4.74(1H n), 4.54-4.59(1H m) , 4. 45-4.55 (111,

m, 3.36-3.65(411,mM,2.96- 3.07 (1H, m, 2.84 - 2.95

( BHD-(89)3'-indGhylghitay)pétalindd acid [GHS)-(R-cdrbok3-mefhyl)butyl] amide.

1.93 - 2.03 (1H, m, 1.79 - 1.90 (1H, m, 0.73 - 1.75

(50H, m): LCMS, 97% pure; Rt:4,3/6; fniz (relative

intensity) 666 (M, 100% . k

3-0-(3,3 -Dinmethylglutaryl)b

~~/[~p 0 HO" v 0 [00245] Thg ¢

from3-0-(5‘-allm
di met hyl gl ut ar yb I of 0 chI ori de applying
nmethod D with ammoni a (62%' ° followed by nethod C

[00254¢ pr ot dtiei on;cofpobndry, \22;% dytidwiRed 400 filvhiz CD@:G')) -aByloxy-3',3'-
Wmetgylggltéryﬂbetgglmc 4 a&ﬁ ]}ﬁlbrgég 14 fiko! I%ethdJ I? with  (S)-N-(tert-
butoxycarbonyl)leucine, followed by method F Boc group deprotection and method C
deallylation. '"H NMR (400 MHz, CDCl3) & ppm 0.72 - 2.03 (57H, m), 2.36 - 2.51 (5H,
m), 3.10 (1H, td, J=10.9, 4.6 Hz), 4.50 (1H, dd, J/=10.4, 5.7 Hz), 4.59 (2H, s), 4.73 (1H,

d, /=1.8 Hz), 5.89 (1H, 4, J=7.7 Hz).

cHa de, H NH2
s Jsynt hesi zed

0~ OH

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-[(S)-(1-hydroxymethyl-3-methyDbutyl

amide.

[00255] The compound was synthesized from 3-0O-(5'-allyloxy-3',3'"-
dimethylglutaryl)betulinic acid chloride applying method D with (S)-leucinol, followed
by method C deprotection. 'H NMR (400 MHz, CDCls), & ppm 0.67 - 1.71 (55H, m),
1.75 (14, dd, J=12.1, 7.7 Hz), 1.85 - 2.01 (2H, m), 2.31 - 2.41 (1H, m), 2.41 - 2.51 (4H,
m), 3.08 (1H, dt, J=11.0, 4.0 Hz), 3.49 (1H, dd, J=11.0, 6.2 Hz), 3.64 (1H, dd, J=10.8,
3.5 Hz), 4.07 (1H, br s), 4.57 (1H, s), 4.71 (14, d, J=1.8 Hz), 5.68 (1H, d, J=8.0 Hz).



3.10 (1H, m, 2.75 (1H, d, J=12.8 Hz), 2.31 - 2.52

(3H, m, 2.21 (1H, d, J=13.2 Hz), 1.75 - 2.04 (4H,
WORg06053285 - 1.75 (43H, m; LCVS, 100% pure; R BCBUFAD5/041043

fn/z (relative intensity) 1820 ([ MtNa] +, 100%. WO

2006/ 053255 PCT/ US2005/ 041043 124

3-0-(3",3 -Dinethylglutaryl)betulinic acid N ethyl

amde. HH O OO HO O [00246] The conpound was

synt hesi zed applying from 3-0-(5"-allyloxy-3,3" -

dbml(bijgiiﬁ%eg% baypbbfilinicsdid Nebingaisig et Aagdd with

et hyl'am ne fol'l owed by nethod C deprotection:
(80 my, 90%; 1H NMR (400 MHz, CI)C13) 6 ppm 5.54 (1H,
t, J=5.5 Hz), 4.72 (1H, d, J=2.2%Hz), 4.58 (1H, s),

4.49 (1H, dd, J=10.2, 5.9 Hz), 83,42 (3H m,

2.32 - 2.54 (5H, m, 1.83 - P
(48H, m; LQCMVE, 6%/pur e;
intensity) 626 (P , 940099 >
3-0-(3 ,3 -Dinethyl glutaryl)betulinic acid N propyl

[0025%!/“ de. TpH H ¥ohipofdd HOGyADO24dnthbeRec OnPaEAd Was-0-(5-allyloxy-3',3"-
synthesi zed from 3-0-(5' -al | yl'oxy-3',3' - ) .
didire¢thylghitaryBbsthlie icidi dhileridecanplying srgthied Bhpithi Jrfydroxyethylamine,

t hod Wi t | am ne 2., t hod
adpgtsgcey et R Tein: 1 v BB G GO LIE AR 60 1Bt m),
PRIB7 @H@%}, 63 (14, %ﬂ F269 42) 914,- ].’Z[l? 3(7H, 3%5 (IH2m3, 380+ 3.25 (5H, m),
4.59 (1H,7s), 4.42 - 4.54 H, , 3.20 - 3.34 (1H,
mB3,093 185 m), 3486 225H6Hdt), 3+1+20.7) (46H41mpz) , 2.37 - 2.54
(5H, m, 0.67 - 2.24 (52H, n); LCMS, 96% pure; R =
4.06; mz (relative intensity) 640 ([ MtH] +, 100% .
3-30043',3 3Dk tiPplhith B betilidi¢ REUV-A(RISI-2:8-Uihydroxypropyl amide.
N-nmet hyl - N-propyl amide. H OHO O] O [00248] The
conpound was synt hesi zed from 3-/@(5' -allyloxy-3',3"-

di met hyl gl utaryl ) betulinic acid,chhoridg, appl yi ng

met hod D wi th N-nethyl propyl api 1999.,_dhol | owed by
1H NMR (400 MHz,

nmet hod C deprotection: (1 19%
CDC13) WD 2006/ 0582 CT{ U32005/ 041043 125
) How B

[00257] The compound was synthesized from 3-0-(5'-allyloxy-3',3"-
dimethylglutaryl)betulinic acid chloride applying method D with (R/S)-2,3-
dihydroxypropylamine, followed by method C deprotection. '"H NMR (400 MHz,
CDCls) & ppm 0.71 - 2.22 (44H, m), 2.34 - 2.42 (1H, m), 2.44 - 2.52 3H, m), 2.97 (1H, 4,
J=11.2 Hz), 3.08 (1H, df), 3.27 - 4.01 (10H, m), 4.50 (1H, dd, J=10.5, 5.6 Hz), 4.61 (1H,
s), 4.74 (1H, s), 6.10 (1H, d, J/=2.4 Hz).

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-methoxy-N-methyl amide.




6 ppm4.72 (1H, d, J=1.8 Hz), 4.57 (1H, s), 4.50 (1H,

dd, J=10.2, 5.9 Hz), 2.78 - 3.13 (5H, m, 2.32 - 2.54
W@ 40d6/083255 0. 64 - 2.29 (54H, m); LCMS, 97% pur ePCRIS2005/041043

4.33; mz (relative intens$id%ty) 653 ([ M:H +, 1009% .

3- 0-(31 3 - D net hyI glutaryl)betuli ni c acid N-isopropyl

am de. I'N,, O( ~O0 HO- v 'O [00249] The
onpou was s nth sized from 3 al OXY -3/ '
[00258; et h@gegl ut ) H’%uﬂ tul i'Hc acsrylat %egr deﬂraﬁﬁpl 3 0 (§ allyloxy-3',3*

m{&gd%u Wi 1ibeh SRR onay:icﬁm dlﬁor(d%8°/aapp1yfngl | (ma:ﬂoby D with  N,0-
t ho deprotectlon

1H NWR (
obeet)ylieydsprylamingo f((l}gwedd by ngthgd}%) demo‘@?tl r&HH g‘fMR (400 MHz,

20@?13)1635%% byl 16 Lo BRe. of) %3%5&7(@3 m), 224 2.54

J § (B12R J=2.333.0 3%k 3316 30, 99 3:662 leso H, dd), 4.58
Mrﬁ) i 985((53H LCVB, )96% p(uregﬁR = (ﬁﬂ So o >
((léi a),ivE (lthdefEd 2 ).640 ([ MrH +, 1009%) .

3-0-(3,3 -Dinethylglutaryl)betulinic acid

N-cycl opropyl amde. 4 HHN*17 OO _ O HOO

[ Q28D 3" DimetyIBatHIF beculinyo i die 2i(Z,achxhrepmyl) amide.
3-0-acetyl betulinic acid chloride applying nethod D

with cycl opropyl am ne, followed by nethod G

deprotection and nethod H side chain introduction. 'H
NVR (400 MHz, CD30D) S ppm 4.69 {4iH, d, J=2.4 Hz),

4.57 (1H, s), 4.45 (1H dd, J=1083 %.09 M), 3.01 -

3.19 (1H, n) 2.32 - 2.68 (6H, 98 /- 2.12 (1H,

m, 0.61 - 1.94 (49H, : (2H, m; LOM5,
99% pure; Ri = 3. 7“\)4[& ve intensity) 660
([ MeNa] +, 609 . V\D 2006/ 05 -

55 PCT/ US2005/ 041043 126
3-0-(3,3 -Dinmethylglutaryl)betulinic acid
[0025D} ( 2- (Zheor phompsyd) et hihy ansysithesized / Hibin ~~ 3-6-(5"-allyloxy-3',3"

H{n’le;tl-l}’flglﬁtaryl)betulinic acid chloride applying method D with 1,4-oxazepine, followed
by method C deprotection. 'H NMR (400 MHz, CDCl3) 8 ppm 0.63 - 1.70 (45H, m),
1.69 - 1.96 (4H, m), 1.99 - 2.13 (1H, m), 2.32 (1H, d), 2.36 - 2.45 (3H, m), 2.78 - 2.99
(2H, m), 3.39 - 3.87 (8H, m), 4.37 - 447 (1H, m), 4.51 (1H, s), 4.66 (1H, d, J=2:2 Hz).

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-(2-methoxyethyl)-N-methyl amide.

[00260] The compound was synthesized from 3-0-(5"-allyloxy-3',3"-
dimethylglutaryl)betulinic acid chloride applying method D with N-methyl-2-
methoxyethylamine, followed by method C deprotection. 'H NMR (400 MHz, CDCls) &
ppm 0.67 - 1.76 (47H, m), 1.77 - 1.91 (1H, m), 2.05 (1H, dd, /=10.8, 7.5 Hz), 2.26 (1H,
d, J=13.5 Hz), 2.40 (1H, d), 2.45 - 2.51 (3H, m), 2.89 (1H, dt), 3.00 (1H, dt, /=11.2, 3.7
Hz), 3.12 (2H, br s), 3.32 - 3.37 (3H, m), 3.54 (2H, t, J=5.3 Hz), 3.60 - 3.73 (1H, m), 4.50
(1H, dd, J=10.4, 5.7 Hz), 4.57 (1H, s), 4.72 (1H, d, J/=2.2 Hz).



HO O [00251] The conpound was synt hesi zed from

3-0-(5 -allyloxy-3,3 - dinethylglutaryl)betulinic
wa@eood/osd2bdri de appl ying nethod Dwith 2-(4- PCT/US2005/041043

nor phol i nyl ) et hyl am ne (40%0 fol | owed by nmethod C

deprotection: (62 ng, 48%,; 1H NWR (400 MHz, CD30D) 8

ppm 4.60 (1H, s), 4.49 (1H, s), 4.36 (1H, dd, J=10.5,

5.6 Hz), 3.50 - 3.67 (7H, m, 3.32 - 3.51 (2H, m,

3.21 - 3.32 (1H, m, 2.90 - 3.07 (1H, m, 2.30 - 2.50
( 31h. (3")3' ]ﬁm%&ylglﬁtzﬂ@l)béﬂﬂlmi@ aclﬁmhs(tlﬂﬁhﬁﬁdthylﬁlede

100% pure; 3; mz (relative intensity)
711 ([!\/H—|]+ 409 . /// o~

N-(4-fluorophenyl) amde. HH O [00252] The

conpound was synt hesi zed fro | oxy-3",3" -
di met hyl gl ut aryl )bet |IcnIC ac) ppl yi ng
method Dwith 4-fll u il 9% fol | 8wed by

met hod C depr ot'®ct | on. (80 Ay, 32%; 1H NWVR (400 MHz,
Acet one- d6) 8 ppm8 74 (1H s), 7.49 - 7.61 (2H n,

[00262] 28 giﬂe n) corgp%ﬁid \y%s (Zkf_ynt%esqg 4H, frg%; 41 39@43 -allyloxy-3',3'"-
nihm&h}-f’lrélutarﬂll YSu1{rAs H, adﬁ ¢Hiddnle, Q%gourxﬂethan B. 18iith  bis(2-

mz (relative intensity) 692@y£QLJNH+|]+ ﬁ
30t yeBylBhines follpyled bamydtherb Cideprptectigni dl NMR (400 MHz, CDCL) 8

08{1’6‘0%*595&35%%1@3];%61f8?c¢\#{3m%>%%)f&$b UPRgRSr s 0, 217

| hsd 23 1viHh isam dt, J=11.0, 3.3
cly 9£131§}ﬁ9p1 tﬂ%%e% 9d 2B vt @ bﬁmzwsa(m

f ol | owed rotection and

2@%:/3)3325513?@1{.4 Us2065} Hax 34 - 3167 (@Hd@) c?r\§§ |(11H bf s), 4.50 (1H, dd),
t MHz, CD3CD) 8 ppm 8.05 (1H,
'qsyo@gggw%(ﬁz@wgﬁ% j8 3 5 4 ). 6. 80 (

6.98 (2H, m, 460(1H d J20Hz) 4.48 (1H, s),
4.23 - 4.41 (2H m, (1H,, dd, J147 5.9 Hz),

2 368-(3".3- lérene(tlmghmryl)i)e&‘ﬂlmc acid V-mefhyl gpiide, 30~ "5 41
(2H, m, 1.99 - 2.09 (1H, m, 0.61 - 1.84 (53H m;
19F NWR (376 MHz, Acetone-d6) 8 ppm-118.2 (s); LCM5,
100% pure; Ri= 4.10; mz (relative ifitensity) 706

([ MHH +, 100% . 3-0-(3',3' -Dinethylrgrutaryl)betulinic
acid NN[(S)-(1-carboxy-3-nethyl)butyl myde. HH

0 0
[00262] The compound was synthesized from 3-0-(5'-allyloxy-3',3"-

dimethylglutaryl)betulinic acid chloride applying method D with methylamine, followed
by method C deprotection. "H NMR (400 MHz, CDCls) § ppm 0.70 - 2.16 (47H, m),
2.33 -2.42 (1H, m), 2.42 - 2.56 (4H, m), 2.80 (3H, d, J=4.8 Hz), 2.96 (1H, d), 3.14 (1H,
dt, J=11.4, 3.8 Hz), 4.49 (1H, dd), 4.59 (1H, s), 4.74 (1H, d, J/=1.8 Hz), 5.57 (14, q,
J=4.5 Hz).



HN y Ok O- HOOH HO-,v v OH[00254] The

conpound was synt hesized from3-0-(5"-allyl oxy-3",3"-
wal2oveb32Eg| ut aryl ) betul inic acid chloride appl RETgS2005/041043

method Dwith (S)-N-(tert-13ut oxycar bonyl )| euci ne,

foll owed by nmethod F Boc group deprotection and net hod

C deallylation. 1H NVMR (400 VHz, CDC13) 8 pme 72 -

T3 Py éu%%@b%trinwéa%ﬁ e

(2H, s), 4.73 (1H, d, J1.8 Hz), 5.89 (1H d, J=7.7
Hz). 3-0-(3',3 -Dinethylglutaryl)betulinic acid
l\l—[(S)-(l-hydroxyrrethyI-3-rrethy| but pgmde. J/ HH
HN Ho HO O[00255] The conppuny lS,ynthe5| zed
from3-0- (5" -allyloxy- 30 3
di met hyl gl utaryl) et i C
nmet hod D with (8)™-Deucrnod
deprotection. 1H NWR (400

hi ori 8e appl yi ng
owed by nmet hod C
, CDC13), ppm 0.67 -

1.71 (55H, n), 1.75 (1H, dd, J=12.1, 7. 85, - .
[00263] 01 (Fhe njcompamd. » was (1HyniRpsized 41 golﬁ 513 QF@ -allyloxy-3',3-

nﬁmewglg{%egﬂmécj 6%:}(1 1(f_h|lc‘>]hé% ’é‘éél%l%g‘iﬁetﬁl%" pd q‘nth dlmethylamme

( #dthovka 18) methdd? ( ddprotitiond. INGFRA(4Q0 MELz, &ZIHZI);) 85);66 0.72 - 1.76
006/ 053255 PCT/ US2005/ 04104

o5 0, {35 393£1mgy1 08 oPABYI B o Hhe L AR 22 233 (BH, m), 288
G ARALEN 2905 1o (5 iy S0 0.8 9 1 57,

3402((3H; a,IJI=QlZ)I>Iy).3 ,3' - dinmethylglutaryl)betulinic

acid chloride applying nethod D wth

2- hydroxyethyl ami ne, followed by method C

d Qieft - a 1 HraZIde
030 WL ?{%ﬂ";"% M@nﬁﬁaﬁm%kmd @D% Bl &@pf@ ﬁb&% Xh%

3.70 - 3.65 (2H, m, 350-32///(5H : 309(1H

m, 2.48 - 2.25 (6H, m, 2.1 - 0.0, (45H, m.

[00264] The compound was synthesized from 3-0-(5'-allyloxy-3',3'-
dimethylglutaryl)betulinic acid chloride applying method D with terz-butylcarbazate,
followed by method C deprotection. 'H NMR (400 MHz, CDCl3) & ppm 0.71 - 1.76
(53H, m), 1.83 - 2.07 (3H, m), 2.39 (1H, d), 2.43 - 2.52 (4H, m), 3.08 (1H, dt), 4.50 (1H,
dd), 4.59 (1H, s), 4.73 (1H, d, J/=2.2 Hz), 6.52 (1H, s), 7.40 (1H, s).

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-(fer--butoxycarbonylmethyl) amide.

[00265] The compound was synthesized from 3-0-(5'-allyloxy-3',3'"-
dimethylglutaryl)betulinic ~ acid chloride applying method D  with N-(tert-



3-0-(3,3 -Dinethylglutaryl)betulinic acid

N-(R'S) -2, 3-di hydroxypropyl amde. HHOHHN,,L,,OH
woi2@eii3255 0 H [ 00257] The conpound was synt hesPeruSin®ma1043

3-0-(5 -allyloxy-3",3 - dimthylglutaryl)betulinic

acid chloride applying nethod Dwith (R'S)-2, 3-

di hydr oxypr opyl am ne, followed by nethod C

Bt S SRS g B O 00 v
n')CD@} IJﬂHs 18, 1HJrJJJ=521 47§ (@ Glbl;z.zﬂﬂ)z, P52 LH, 9), 443 - 451
4.01 A ;

( 1HY, m$,)3 891(2HL d(d;LH=5 $)2 9612103 Q91{-1,H dd ,za—flg 044. |4|2HZ) 2. 35 2.50 (5H, m),

0 I r
Nt g e e i 411 Ay LoD 0D T
2006/ 053255 PCT/ US2005/ 041043 129 [00258] The
compound was synt hesi zed from 3-0-(5'-al | yl oxy- 3 -
di3net @43 chimethylghitaryl)hiepiliniaatid Mﬂ-bydwyépmesh)ﬂ@ propyl) amide.
method Dwith N, O dinethyl hydroxyl am ne, followed by
met hod C deprotection. 1H NVR (469 Mz, CDClS) 8 ppm
0.72 - 1.04 (18H, m, 1.07 - 1.89/ 9H , 2.02 -

2.17 (1H, n), 2.24 - 2.54 ‘@ H dt,
J=11.2, 3.7 Hz), 3. .16 (B3H, sh 3266 ¢ 4.50 (1H,
dd), 4.58 (1H s dy J=2.2 HZ)

3-0-(3,3 Dlrretﬁylglutary bet ul i nic aci d
4(14oxazep|nyl) amde. H~O HN~ OOO0OH HOOH

0259] he ynt lllﬁ%% fro 3-0-(5'-allyl 313
[00263690 (5 T-hgl |yl g@ggﬂ@ |§mst ['glutaryl) brer% ul i ni c( ayioRy

aaimhethlylgdutardﬁbetphhycl a0l mrtdeoapblmg methoeti Dxwizle pilrydroxy-2-methyl-2-
E&lq_%jvﬁgmﬁg ]@WQ y @e%ﬁ é%):lgolﬁ%%%on i‘%%gﬁ@g ]\%ﬁ%{ CDCls) 6 ppm
1 IPES . ;
( 3%41&?.,96 55%,]1_%),(21. '4579%' Mo (?H?%),(ll.éé 2 (18 36, 2.38(13, d), 2.42 - 2.50
(4H, m), 3.05 (1H, dt, J=11.1, 3.8 Hz), 3.57 (2H, s), 449 (1H, dd), 4.59 (1H, s), 4.72
(1H, d, J=2.2 Hz), 5.59 (1H, s).

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-4-hydroxycyclohexyl amide.

[00267] The compound was synthesized from 3-0-(5'-allyloxy-3',3'-
dimethylglutaryl)betulinic ~ acid  chloride  applying method D with 4-
hydroxycyclohexylamine, followed by method C deprotection. '"H NMR (400 MHz,
CDCl3) & ppm 0.65 - 1.95 (51H, m), 2.05 (1H, d), 2.33 (1H, d), 2.36 - 2.48 (3H, m), 2.81
(1H, dt), 2.92 (18, dt, J=11.2, 3.4 Hz), 2.98 - 3.16 (2L, rﬁ), 3.80 - 3.90 (1H, m), 3.94
(1H, d, J=13.2 Hz), 3.99 - 4.16 (1H, m), 4.44 (1H, dd, /=10.3, 5.9 Hz), 4.51 (1H, s), 4.65
(1H, d, J/=2.0 Hz).



(2H, m, 3.39 - 3.87 (8H, m, 4.37 - 4.47 (1H, m,
4.51 (1H, s), 4.66 (1H, d, J=2.2 Hz).
W@206/(033258' - Di nret hyl gl utaryl)betulinic acid  PCT/US2005/041043
N- ( 2- met hoxyet hyl ) - N- et hyk33amde. O O OO HO O
[ 00260] The conpound was synt hesized from
3-0-(5' -aIIyI oxy-3',3 - dinethylglutaryl)betulinic

a hl, t hod D i | - 2- -
oS5 SRR XIS s SRR eiGetmgppyrrotiainyy
1R (400 MHz, CDC13) 8 ppm0.67 - 1.76 (47H, n),
1.77 - 1.91 (1H n), 2.05 (1H dd, J=10.8, 7.5 Hz),

2.26 (1H, d, J=13.5 Hz), 2.40 (1ﬂﬂ d), 2.45 - 2.51

(3H m, 2.89 (1H dt), 3.00 (114, g

3.3

Hz), 3.12 (2H, br s), 3.32 -
t, J=5.3 Hz), 3.60 - 3.73 (1
J=10.4, 5.7 Hz), ®57,(%H
WD 2006/ 053255 R 0 13 130

3-0-(3',3 -Dinmethyl glutaryl ¥betulinic acid

N, N- bi s(2- nmet hoxyethyl) amde. J/ 0~1 N OOOO HO
[002@][002&1;& Theoﬁ@wnd was sysinkesizzéd f from 3 0-(5' allyloxy-3',3'-

3-0-(5 -allylo 3 - di mathyl gl ut ar bet ul i
a@l@et}}ﬂggl,tqrdgbgﬁbmy,aﬁ@ ¢hderyiscpPplying angenlgc% D w1th (R)-prohnol followed

VARGl 2 oFAEP e S MR B "R, SERARIPR L 905 som, m,

1.276% -2.16 B (h¥,2.29 - 2.34 QA (th¥R2.40q1H,) #)10.48 .- 2755(3&11,)1:1) 2.76 (1H, dt),

217 (1M d J=13 5 Hz), 240 (1H d). 2.43 - 2. 51

(5196 1807 $186m). 1326 G, dtTgd Q. P49 He). 35611 Hp ddg/3i1.5, 7.9 Hz), 3.71
2 7 J 3

HZ()H ?fd)G% g?ﬁfg%di A6 6, (g {@Hﬂz;g'é 458 L{f‘fg o8, 4§5 §§1§,Fk),_4.74 (1H, d,

4J7=22(Hdﬂ d, J=2.2 Hz)

3-0-(3", 31-Di nmet hyl gl utaryl ) betulinic acid N nethyl

amde. NH OOOHJ~~ O[002621 The conpound was

S yl

IRRNTS et B ARG ¥ | IO ydrosymethyDpyrroldiny
rmnmdd D with nethylamne, followed by nethod C
deprotection. 1H NWR (400 MHz, CDC13) 6 ppm 0.70 -

2.16 (47H, m,

(Q—Lo/d 1=2.2 Hz).

[00269] The compound was synthesized from 3-0O-(5'-allyloxy-3',3'-
dimethylglutaryl)betulinic acid chloride applying method D with (S)-prolinol, followed
by method C deprotection. 'H NMR (400 MHz, CDCl3) & ppm 0.64 - 1.70 (46H, m),
1.73 - 1.86 (2H, m), 1.91 - 2.15 (4H, m), 2.26 - 2.47 (4H, m), 2.75 - 2.96 (2H, m), 3.16 -
3.32 (14, m), 3.39 - 3.61 (2H, m), 3.69 - 3.83 (1H, m), 4.19 - 4.32 (1H, m), 4.44 (1H, dd,
J=10.3, 5.9 Hz), 4.52 (1H, s), 4.65 (1H, d, J=2.4 Hz).



2.33 - 2.42 (1H, m, 2.42 - 2.56 (4H, m, 2.80 (3H, d,

J=4.8 Hz), 2.96 (1H, d), 3.14 (1H, dt, J=11.4, 3.8
woi2006/083249 (1H, dd), 4.59 (1H, s), 4.74 (1H, dPCDE$2085/041043

Hz), 5.57 (1H, q, J=4.5 He}¢. WO 2006/ 053255

PCT/ US2005/ 041043 131

3-0-(3",3 -Dinethylglutaryl)betulinic acid

cé%gi ﬁ%@%ﬁﬁw@s@lw i 10[(@55 338 felplfoyidingl) amide.

di met hyl gl utaryl)betulinic acid | oride applylng
met hod D with di net hyl am ne, f odby nmet hod C
deprotection. 1H NVR (400 MHz, m 0.72 -
1.76 (45H, m, 1.78 - 1.93 g 2 2.08 (1H,
m, 2.24 (1H, d),02 20- B, '2.88 (1H, dt),
2.88 (1H, dt), 4 % C m, 4.50 (1H, dd,
J=10. 4, 57Hz)457(ﬁ—| 472(1HdJ22
318:(3", Q'““ﬁt hy ut i nj CI d3 5'allyloxy-3',3'-
[0027@2 (tFe[(rﬂt butcgg?)? car ony‘:}ngéhyd?%}bzﬁ:t%egﬁgﬁ ﬁgma O( I—?, d
O dithifh De[ubr2HUdtuline aclnghbarntd applyisy methmi Be\dlth r(B)n(+) 3-pyrrohdmol

2@3@%@{@!&1@%5 gpp;@teﬁg%ogf‘% 50 XL ENAY € ppm 0.67 - 2.10
&'2?)9(1 {\m ﬁgjo'z@Mgze(‘iHbch@&ﬁ gﬂ gr%Hd m), 2.81 - 2.93 (1H, m)

eprote tion.

1 7% (16538, 3[@0 (1H, 818, .J—EZ 0,73.73H,), BP5 -3.BO(3H.Hp),d).37 - 4.44 (1H, m),

"g% Qlﬂadai)‘l( 543:(1%?%,1%7& glﬁ jf'f%tﬁry)z) Jgegé'sl Fl'fp'/dg%rb Ri= 4.20; m/z

(f%@aﬁ(v%ld;tel%)it %66@([@\@&{ ' rddbget hyl gl utaryl ) betulinic
acid (tert-but oxycarbonyl rethyl) amide. Ho H O

VO O H N HO-~./WO [00265] The conpound was

synt hesi zed from 3-0-(5 -allyloxy-3,3"-

di3mpt(By3 dbimehylghitaiyljieniliniaacid 16[(5)3-hgdrayyplyyraliglinyl] amide.
method Dwith N-(tert WD 2006/ 0512/55 PCT/ US2005/ 041043

=

[00271] The compound was synthesized from 3-0O-(5"-allyloxy-3',3'-
dimethylglutaryl)betulinic acid chloride applying method D with (S)-(-)-3-pyrrolidinol,
followed by method C deprotection. '"H NMR (250 MHz, CDCl;) & ppm 4.72 (1H, d,
J=1.5 Hz), 4.58 (1H, s), 4.40 - 4.55 (2H, m), 3.38 - 3.81 (SH, m), 2.84 - 3.17 (2H, m),
2.67-2.83 (1H, m), 2.32 - 2.54 (4H, m), 0.64 - 2.29 (48H, m).

3-0-(3',3'-Dimethylglutary)betulinic acid 1-(4-ethylpiperazinyl) amide.

[00272] The compound was synthesized from 3-0-(5"-allyloxy-3',3"-
dimethylglutaryl)betulinic acid chloride applying method D with N-ethylpiperazine,



132 but oxycar bonyl ) gl ycine, followed by nethod C
deprotection. 1H NWMR (400 MHz, CDC13) 8 ppm 6.12 (1H,

WO 2008653235 Hz) , 4.72 (1H, d, J=2.2 Hz), 4.58 (1PCT/B¥2005/041043
4.43 - 4.51 (1H, m), 3.89132H, dd, J=5.1, 2.9 Hz),
3.09 (1H, td, J=1 1.0, 4.4 Hz), 2.35 - 2.50 (5H m,
187- 205(2H m, 1.82 (1H, dd, J=11.7, 7.7 Hz),

S 6 nisthitd (3 hsgrasestio YU (4PR MHp(CDCLe): 8 ppm 465 (I, 9)
I\F4(512 ('[md %PXX 22-RE T, %a)OQ%mdi saifen), 27781 H.7aN28Hm), 2.62 — 2.60

The compdund was synthesi zed from
3(214(@ ?a419 yIZGBGy(QBl‘ 3. 2.2¢ P2 (A )t 291 baé (1iLng 1.84 — 1.79 (2H,

acid.chl or| I 0
11} éﬂ&m Xé% pl-ﬂ é’kgzpf‘égl)g{gl%ﬁzﬁq CD%%I%’\QL%%)B g-egﬁgdm/z (relative
m -
% ? [ EHOMR 89 (1H m, 1.90 - 5 01 (1
,239(1Hd 242 2.50 (4H n), 3.05 (1H, dt,

it g kg

3 0-(3',3" -Dinethylglutaryl)betulinic acid
N 4- hydroxycycl ohexyl amde. J/ OH H- Na HOO=0
H HO O = H [00267] The con‘pound/%as synt hesi zed from
3-0-(5'-al lyloxy-3",3" - dinmethyl gl oharykybet ul i ni c
acid chloride appl y| ng net hod H‘lﬂ‘ .
hydr oxycycl ohexyl agi ne, ,f olLtdwell: et hod C
deprotection. 1H NN@(\A}&O @ CDClS) 8 ppm 0. 65 -
1.95 (51H, n, 2"05 (1H, °d)/\#2.33 (1H d), 2. 36 - 2 48
7}(% . 2.81 (1H, dt) 292(1H dt, J=11, 2,
[002 2 TQ@ QOHg)O]}Bd(V@H ywilemge fjom %Owekyi‘tpq:tulmlc agldggllonde applying

( 3

3 ]Zr%hgd w&tﬁl_]g F!éﬁ)zlpgﬁer?%pf, s 1(%\9%{ @éHme@ﬂEl' é Jﬁ%ﬁ(gz‘c%n%d method H

Hzide chain introduction. 'H NMR (400 MHz, DMSO-ds) & ppm 4.46 (1H, s), 4.35 (1H, s),
4.2 (1H, m), 2.75 - 2.63 (2H, m), 2.23 — 1.88 (13H, m), 1.81 — 1.72 (1H, m), 1.59 - 0.51
(50H, m).

3-0-(3',3'-Dimethylglutaryl)betulinic acid 1-(4-benzylpiperazinyl) amide.

[00274] The compound was synthesized from 3-0-~(5'-allyloxy-3',3'-
dimethylglutaryl)betulinic acid chloride applying method D with 1-benzylpiperazine,
followed by method C deprotection. '"H NMR (400 MHz, CDCls) & ppm 0.67 - 1.98
(48H, m), 2.00 - 2.13 (1H, m), 2.17 - 2.70 (7H, m), 2.79 - 2.91 (1H, m), 2.92 - 3.04 (1H,
m), 3.30 - 3.82 (5H, m), 4.49 (1H, dd, J=11.0, 4.4 Hz), 4.58 (1H, s), 4.72 (1H, 4, J=1.8
Hz), 7.28 - 7.37 (5H, m); LCMS, 100% pure; R~ 4.33; m/z (relative intensity) 757
(IM+H]", 70%).
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3-0-(3",3 -Dinethylglutaryl)betulinic acid

from3-0-(5 -allyloxy-3,3" -
954650H, M), 2.05 - 2.16 (1H m, 2.24 - 2.34 (111,
3.56 (1H, dd, J11.5, 7.9 Hz), dd), 3.89
0 IO

3-0-(3' . 3 -Dinet Kyl ary! ]

aIIy
dégycdemsepylosthy: pupmza afsdloyed by arsth: Btegions v (400 MHz,

4.32 (1H m, 4.44 (1H, dd, J=10.3

3-0-(3,3 -Dinethylglutaryl)betulinic acid

wda 2006853285 (hydr oxynet hyl ) pyrrolidinyl] am de. P¢a/HSI05/641043
OHOB H(r) OH[00268] Th#&econpound was synt hesi zed
di met hyl gl utaryl )betulinic acid chloride applying
S90S S a1 R e
nja,2.4'0 (1H, d), 2.43 - 2.53 (3H, m, 2.76 (1H, dt),
2.96 - 3.07 (1H, m), 3.26 (1H dt, J11.0, 5.49 Hz),
(1H, dd), 4.36 (1H dd), 4.4
(1H, s), 4.74 (1H d, J2
1- [(S) 2. (hydrd*féy thyl9pyssolidinyl] amde. HHN 3
100275}, ek Seq (OPBIOMG  anas, | VinifRReTd W 3-0-5-allyloxy3.3-
digieéday] l?ﬁtuﬂy@b&ﬂuhﬁet U|abfdll c c&ﬁmﬁechlapplﬁﬁg applegholy D with  1-
nmet hod with rolinol, foIIowedcea/ met hod C
1. H 2 5
&S’Qf $8pnl). ﬁsi(xgx;ﬁ g n#(@?% 41_'4%%.&7%&%%%228(%— 268, m), 2.65 -
ﬁ) 2355 (ﬁrﬂmmz 303. 38 ¢ n6)11(82H 2.00 (113 n@91-75?(133b( a)H.) 65 - 1.68 (57H,
Ha), 04585(2H64H’"459HZ)4 65 (1H, d, J=2.4 Hz). WO
2006/ 053255 PCT/ US2005/ 041043 134
13 ORB*,3-bydethylgbytaryd)betiulinit Jackini -fie(isdprofylantinocarbonyl)piperazinyl
amide.

[00276] The compound was synthesized from 3-0-(5"-allyloxy-3',3'-
dimethylglutaryl)betulinic = acid  chloride applying method D  with 1-
(isopropylaminocarbonyl)piperazine, followed by method C deprotection. "H NMR (400
MHz, CDCls) & ppm 0.63 - 2.06 (53H, m), 2.33 (1H, d), 2.36 - 2.43 (3H, m), 2.73 (1H,
dt), 2.84 - 2.99 (1H, m), 3.25 (4H, s), 3.46 - 3.65 (4H, m), 3.83 - 3.99 (1H, m), 4.19 (1H,
d, J=7.3 Hz), 4.37 - 4.48 (1H, m), 4.52 (1H, s), 4.66 (1H, d, J=2.0 Hz).

3-0-(3',3'-Dimethylglutaryl)betulinic acid 1-[4-(methylsulfonyl)piperazinyl] amide.




H HO HO OH[00270] The conpound was synthesi zed
from3-0-(5 -allyloxy-3,3" -

wal2oveb32Eg| ut aryl ) betul inic acid chloride appl RETgS2005/041043
method Dwith (R -(+)-3-pyt37olidinol, followed by
met hod C deprotection. 1H NWVR (400 MHz, CDC13) 8 ppm
0.67 - 2.10 (49H m, 2.20 (1H, d, J=12.1 Hz), 2.36

1H, d), 2.41 - 2.51 (3H, , 81 -. 2.9 1H, (& 1
[00277(2_ 97 ('){lpqz dt c)‘qmgg)_ugg ((1|11{an3? sﬁ&ezsyf’d 3 7113 ). 335'%5 -allyloxy-3',3'-
3diﬁ?etﬂﬁ§uta¥%1)beﬁxli%¥c - 4id4 CAISideD) , applyihg (hhkthdd) , D with  1-
4.56 (1H, s), 4.70 (1H, d, J=2.2 Hz); LCM5, 100% pure;
Ruethylsubfonylpiperezingr &llowedeby methed t(y)degmgeqtion: HE-HMR (400 MHz,

8% s N ORI BT S 21
4% 3 : T

R R T e i i

di met hyl gl ut aryl )?ef uI_ |3n| c aciLq chl Iori d;e appl yi ng

i Gl othisrahb ot iid HeSkeighatifh tia

4.72 (1H, d, J=1.5 Hz), 4.58 (2/1;4 s), 4,40 - 4.55

(2 M, 238, 381 (5 M, BRI ™, o

: . ’ '_Di ﬂl@ Hrj)‘geiuli.nic acid

(48H, n). 3-0-(3',3'-Dimethyllg urdhy
1- (4- et hyl pi perazPnyl) fa HIJHN O HOOH
[00272] The conmpol Syfittiesi zed from

R AP e L T
SR e T oo
Ml lowEdH3 metBod Emigpréfsciidit, HSNMR 44B2MH#H, CBLL) 4. ppn 0.61 - 1.93
ﬁ{zfs%g_(x%,g’ 183 055%08, ), 8530 M6 M, )/ 836 2248 ), 277 am, ¢,
J=2.0 Hz), 2.90 (1H, d, J=3.9 Hz), 3.25 - 3.70 (8H, m), 439 - 448 (1H, m), 4.49 - 4.58

(1H, m), 4.66 (1H, 4, J=2.2 Hz).

3-0-(3',3'-Dimethylglutaryl)betulinic  acid 2-[(18,48)-5-(tert-butoxycarbonyl)-2,5-
diazabicyclo[2.2.1]heptyl] amide.

[00279] The compound was synthesized from 3-0-(5'-allyloxy-3',3'-
dimethylglutaryl)betulinic acid chloride applying method D with (1S,4S)-5-(tert-
butoxycarbonyl)-2,5-diazabicyclo[2.2.1Theptane, followed by method C deprotection. 'H
NMR (400 MHz, CDCls) 8 ppm 0.49 - 2.08 (60H, m), 2.23 - 2.40 (4H, m), 2.46 - 3.80
(6H, m), 4.32 (1H, s), 4.45 (1H, s), 4.58 (1H, s).

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-2-(2-hydroxyethoxy)ethyl amide.



(2H, m, 2.49 - 2.45 (2H, m, 2.24 - 2.20 (2H, m,

1.98 - 1.96 (1H, m, 1.84 - 1.79 (2H m, 1.93 - 1.88
W@ 20d6/063255 1. 87 - 0.61 (53H, m); LCMS, 100% Rt BCBURND5/041043

rn/fz (relative intensity)1895 ([ MH+] 109 .

3-0-(3,3 -Dinmethylglutaryl)betulinic acid

1- (4- et hyl pi perazine) amde. HN ZJ HNOC-~OFi

0O HO v OHJ[00273] The corrprjpd was synthesized from

3-Oacetyl betulinic acid chl or#de applying nethod D

wi t h N-net hyl pi perazi ne, foll 'w hy met hod G

deprotection and nethod H ,$ @ g~ toteStuct i on. 1H

NVR (400 MHz, M @a 46 0(1H, s), 4.35 (1H,
s), 4.2 (1H, : 263 (2H, m, 2.23 - 1.88

(134 m), 1.81 - 1.72 (1H "m, 1.59 - 0.51 (50H, rg)

[00288] 0- ( 3'Th8' - Dicoaphyridy| utWﬂ§/I ) b@mmeswp@ aciﬁ@m 3-0<( allyloxy—3',3’-

LSRN T gl b Ko i

3By drbxyettid )emwarﬁmes folloWedesynieghott @ Vbprorttidr. THCNMR (400MHz,
acid chlorldea met hod D with
10k Y Spippe’-92 (ﬁé o (130 4y (b B t-83 — 4.49 (1H, m), 3.75 (2H, s),

S 54 B0 LT RSN AT 2 o, 1

M-, 1.84 (31, 'mnil% (0.6 (98H, B); 9TMS,3B04 R, E4.49;m)/z (r3laﬁﬂe intensity) 709

382(1—| ., 4.49 (1H, dd, J=11.0, 44Hz)458(1H
s)[MaNg2d 109W). d, J=1.8 Hz), 7.28 - 7.37 (5H m;
LCVS, 100% pure; Ri= 4.33; mz (relative intensity)
757 ([ M+H +, 70% . WD 2006/ 053255 PCT/ US2005/ 041043
13603303 (Bimahylglutaiyl)bephlitiangitl No2tayhn oéthybanide.

1- %4-(cycl opr opyl met hyl ) pi per azi/lpryl ] amde. HHN W

[00281] The compound was synthesized from 3-0-(5"-allyloxy-3',3'-
dimethylglutaryl)betulinic acid chloride applying method D with 2-cyanoethylamine,
followed by method C deprotection. 'H NMR (400MHz, CDCl3); & ppm 6.15 — 6.12 (1H,
m), 4.74 (1H, s), 4.60 (1H, s), 4.51 —4.47 (1H, m), 3.57-3.52 (1H, m), 3.47 —3.43 (1H,
m), 3.12 - 3.06 (1H, m), 2.67 —2.63 (2H, m), 2.48 —2.38 (4H, m), 1.97 - 1.93 (2H, m),
1.78 — 0.77 (46H, m); LCMS, 100% pure, R~ 4.67; m/z (relative intensity) 674 ([M+Na']
100%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid 1-[4-(3-(5-
methylisoxazolyl)methyl)piperazinyl] amide.

[00282] The compound was synthesized from 3-0-(5'-allyloxy-3',3'-
dimethylglutaryl)betulinic ~ acid chloride applying method D with 4-[3-(5-



H HO O H [00275] The conpound was synt hesized from

3-0-(5 -allyloxy-3,3 - dinethylglutaryl)betulinic
wa@eood/osdbdri de appl ying nethod Dwith 1- PCT/US2005/041043

(cycl opropyl net hyl ) pi perazid®e, followed by nmethod C

deprotection. 1H NWVR (400 MHz, CDC13) 6 ppm 4.65 (1H,

s), 4.53 (1H, s), 4.40 - 4.47 (1H m, 2.80 - 2.91

(%'é}hﬁ}séx%egf%ﬂ%ﬂipslp% %e r%]"l_i)w%cf qoél) me&ﬁ%&% (é epg%tectlon 'H NMR
F(Zdrd)MHE) CD@13§86 gl%hl 5.6k ( 14?4,} Qb2 )1H, 5), 4.51 élH s), 4.43 — 4.40 (1H, m),

[ glutaryl )betulini ¢ aci
1 3[612{8:48;671&@110 e&@he@a%k(dﬂyhy)pz Beraz7hylH, rap2 8.~ 2.28 (8H m), 2.02

N At Qo Cy Sy R T o S0 EHaoR, 5o LERRY Bl B, R, - 3.67;

dlrﬁ@tﬂa}élngéﬁﬁa{sﬁwmt(lpwm:mg} d chl ori de applying
method D wth 1= (isopropyl am nocarbonyl ) pi perazi ne,

foll owed by nmethod C deprotection. 1H NVR (400 MHz,
CRcOJp', B -PinnatBylgBitaryd) leGilindSatid iy-(2-thiddy it Hyyl)od mide, 36
- 2.43 (3H m, 2.78 (1H, dt), 2.84 - 2.99 (1H, :
3.25 (4H, s), 3.46 - 3.65 (4H, my 3.83 - 3.99 (1H,
nm, 4.19 (1H, d, J=7.3 Hz), 4.37--_4.48 (1H, m, 4.52
(1H, s), 4.66 (1H, d, J=2.0 Hz).
3-0- (3 3' - Di et hyl gl utaryl )be

HN 00 Fi M}L 0 4008/ 053255
PCT/ US2005/ 0415913 137 [002#7] The conpound was
nt he edf (5 ||y d3 fr 3-0-(5"-allvl _331
[002 I met h)S/IIL gl ut argﬁbgré(?ul |¥1V|a% ac%)gfﬁ)[ Scme):rl de é’Blm yi ng (5-allyloxy
memylglmﬁybbéiuhmet hydcglul fohibyridei peappiyimg, MmethalvedDby with — 2-

{7 lcljengm%%grgagl%iggt :ﬁlrfov?e]dgl g?l Nr'??(twg &tﬁémthc% I—f ]gl?dg% (400MHz,

( %bc@;'s S ¥ A, 5), 6.32 (1H, m), 6.22 (1H, m), 5.94 — 5.91 (1H, m), 473 (1H,
s), 4.59 (1H, 5), 4.52 — 4.47 (2L, m), 4.37 — 4.32 (1H, m), 3.18 — 3.11 (1H, m), 2.50 -
2.38 (4H, m), 1.97 — 1.90 (2H, m), 1.76 — 0.75 (46 E, m); LCMS, 100% pure, R, = 4.72;
m/z (relative intensity) 695 ((M+H'] 90%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-(2-furanylmethyl) amide.

[00284] The compound was synthesized from 3-0-(5"-allyloxy-3",3"-
dimethylglutaryl)betulinic acid chloride applying method D with 2-furanemethylamine,
followed by method C deprotection. "H NMR (400MHz, CDCl3); & ppm 7.15 — 4.14 (1H,
dd, J=1.2, 4.9 Hz), 6.88 - 6.85 (2H, m), 5.91 — 5.86 (1H, t, J=5.7 Hz), 4.67 (1H, s), 4.61
—4.40 (3H, m), 3.11 — 3.06 (1H, m), 2.44 — 2.40 (4H, m), 1.91 — 1.81 (1H, m), 1.70 ~
0.68 (49H, m); LCMS, 100% pure, R, = 4.65; m/z (relative intensity) 679 ((M+H"] 65%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid 1-(4-isopropylpiperazinyl) amide.



s), 3.74 (4H, s), 4.45 - 4.58 (1H, m, 4.62 (1H, s),
4.75 (1H, s). 3-0-(3",3 -Dinethylglutaryl)betulinic
wa@eood/0132631- acet yl pi perazinyl) amde. o H N FPCMNMUSIDN5/@1043

OHHO- v OH[00278] The t®nmpound was synt hesi zed
from3-0-(5 -allyloxy-3,3" -
di met hyl gl utaryl )betulinic acid chloride applying
nmethod D with 1-acetyl pi perazine, followed by nethod
C deprotection. 1H NWR (400 |VHZJCDC13) ppm 0. 61 -
1.93 (48H, n), 1.93 - 2.03 (2H . - 2.36 (1H,
m, 2.36 - 2.43 (3H, m, 2.77 ,N\)J:Z.O Hz), 2.90
(1H, d, J=3.9 Hz),0 3,2 :8H,0on), 4.39 - 4.48
(1H, n) 4.49 - 4 4.66 (1H, d, J=2.2 Hz).
3-0-(3",3 Drrethylglutary etulinic acid 2-[(1

[00285] 48) - srh(st ertcomppumycaerw )ssmtlsemzed from = 3-O-(5"-allyloxy-3',3'-

oditalyieisthfersn 6 o CinGing it B Vb4 Suffobibiperazine.
f ff8f1%\§ed0b ﬁleﬂ?dd ¢l &Pﬁb‘t&tmﬁ 47 NMR (400 MHz, CD3OD) § ppm 4.57 (1H, s),
di net hyl gl utary ulinic acid chlorldea 8/|ng

et 400 HD spi4.38 614994(51;)1 8d( f1.4,-10.5 HZ), 3.34 — 3% du m), 3.05 (4H, br s),

Dt GRYSRNL ). 75 o7t SUELOL A o 89 o 202199

CQ@I%flrspm 084911 31)087@606*,69@56H2m33L€N$ A% $tke, R= 3.57; m/z
§6f-| M, 4.32 (1H, sy, 4.45 (1H s),

4. (&Elat(vwntes%lty) 31@ [MHH 320%)net hy glutaryl)betulinic

acid N-2-(2-hydroxyet hoxy)ethyl am de. WO 2006/ 053255

PCT/ US2005/ 041043 138 - HH HHO HOO

3-0-(3',3"-Dimethylglutaryl)betulinic acid 4-(2,6-dimethylmorpholine) amide.

[00286] The compound was synthesized from 3-0-(5"-allyloxy-3',3'-
dimethylglutaryl)betulinic ~acid chloride applying method D with 2,6-
dimethylmorpholine, followed by method C deprotection. '"H NMR (400 MHz, CDCl);
8 ppm 4.74 (1H, s), 4.59 (1H, s), 4.53 — 4.49 (1H, dd, J=6.4, 10.5 Hz), 3.53 - 3.47 (2H,
m), 3.00 — 2.95 (1H, m), 2.89 — 2.84 (1H, m), 2.48 —2.45 (1H, d, J=13.9 Hz), 2.47 (2H,
s), 2.42 —2.38 (1H, d, J=13.9 Hz), 2.20 — 1.91 (1H, m), 1.83 - 1.71 (2H, m), 1.74 - 0.69
(52H, m); LCMS, 100% pure, R, = 4.86; m/z (relative intensity) 697 ([M+H'] 100%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-4-(3-pyridylmethyl) piperazine amide.

[00287] The compound was synthesized from 3-O-(5"-allyloxy-3',3'-
dimethylglutaryl)betulinic  acid ~ chloride applying method D with 4-(3-
pyridinylmethyl)piperazine, followed by method C deprotection. '"H NMR (400 MHz,



H [ 00280] The conpound was synt hesized from

3-0-(5 -allyloxy-3,3 - dinethylglutaryl)betulinic
wa@eood/ositbori de appl ying nethod D with 2- PCT/US2005/041043

(hydr oxyet hoxy) et hyl am ne, 1410l | owed by met hod C

deprot ection. 1H NWR (400MHz, CDC13); 6 ppm 5.99 (1H

s), 4.74 (1H, s), 4.59 (1H, s), 4.53 - 4.49 (1H,

S 63058y % o PR 3 06 24 38, 3o 5 s

1. (QH_ &2Jris 0Miz), ¥.785 7.69.(TH, G46H5. 4IT13 0 HQVB 603@1’ ?64219 (1H, s), 4.37 —
6

(relatlvelntensu%%& é
34@3(('§H 31) Bil ety brg) 1286 v12 TetLd, iomk &.78ci 364 (1H, m), 2.44 —2.39 (11,

EAIA D ol RGP RIS 17s- 00

3{O1H 5m); AlIOM S D46 BuredR; = glmmwr@htweanwnmws@ (M-EH] 20%).
acid chloride applying method Dw th
2-cyanoet hyl am ne, followed by nethod C deprotection.

1 ' (]
2 At eylebhahlrea PRV udfobiivtitniad) o
3.52 (1H, m), 347-343(1H 3.12 - 3.06 (1H,
m), 2.67 - 2.63 (2H, n), 2.48 - .38 (4H, n), 1.97 -
1.93 (2H, m), 1.78 - 0.77 (46H, m\ L ELOO%pure,
Rt= 4.67,; niIz(reIatlvelnt Y R74L([IMeNa ]
100% . 3-0-(3',3 - Di met hylg _) i
1-[4-(3-(5- nethyli ooaz et hyl ¥ pi per azi nyl ]
am de. HrN NHO ODd M HO ~~O H [ 00282] The
ou nt he |zedfrom3 - al 0X ' -

[0028§' xt h%ﬁl ut 5?’%1’5’ ul i Bt aﬁyath@ﬁé ot | dleré‘Bpl ));I n@ (§ -methoxy-3',3'-

Q?tgﬁ%%l@hﬂr&ﬁb&uﬂlﬁc (aéld\@l&@&%&ﬁﬁ%é &4 Lﬁ%@@@i Qﬂl%gﬁ)%nzylamme

Ayl i Soxazol yl ) net hyl ] pi'‘per azi ne foll
rrEfolﬂxmich)}dmthmbEt d&pmotedtian NMROGKXBM\AH@LIIEEM Spppm7 24 —7.23

(g?ﬁ 5,,3“7 Sz, 3120755 sk b Pl s ShisshitS, =801, 467 a1,
s), 4.53 (1H, s), 4.45 — 4.40 (1H, m), 4.38 — 4.37 (1H, d, J=6.0 Hz), 4.26 — 4.21 (1H, dd,
J=5.6, 14.7 Hz), 3.11 — 3.05 (1H, dt, J=5.6, 11.1 Hz), 2.42 — 2.37 (3H, m), 2.34 — 2.31
(14, d, /<139 Hz), 1.74 — 0.69 (48H, m); LCMS, 100% pure R; = 4.70; m/z (relative
intensity) 722 ((M+H"] 100%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid /V-3-methoxybenzylamine amide.

[00289] The compound was synthesized from 3-0-(5"-methoxy-3',3'-
dimethylglutaryl)betulinic acid chloride applying method D with 3-methoxybenzylamine,
followed by method E deprotection. 'H NMR (400 MHz, CDCls); & ppm 7.08 — 7.06
(1H, m), 6.71- 6.69 (1H, d, J/=7.8 Hz), 6.66 — 6.63 (2H, m), 5.73 — 5.70 (1H, t, J/=5.8 Hz),
4.58 (14, s), 4.44 (1H, s), 4.36 — 4.28 (3H, m), 3.64 (3H, s), 3.02 — 2.99 (1H, dt, J=5.6,
11.1 Hz), 2.34 - 2.33 (1H, m), 2.31 - 2.28 (1H, d, J/=13.9 Hz), 2.30 (2H, s), 2.25-2.22



3.62 - 3.49 (7H, m, 2.92 - 2.88 (1H, m, 2.81 - 2.77
(1H, m, 2.50 - 2.28 (8H, m, 2.02 - 1.98 (1H m,
wa2@9/053235 84 (2H, m, 1.65 - 0.70 (46H nm); LQOMI/USHN6/041043
pure, Rt = 3.67; mz (rel&ive intensity) 762 ([ M-H+]
10% 3-0-(3',3 -Dinethylglutaryl)betulinic acid
N-(2-thienylnethyl) amde. HHNOOHO HX~0H

3] nd 1@ Bure, R, = 4.56; m/z (relat
ﬁgﬁ? vz I-EW{EHI%EWH%% 8‘%5%‘7 &Qeﬁcﬁﬁplar yl) uer?u i nic m/z (relative
aateflsiey) 709 ([MH& ]p]lop%)g met hod D vvlth 2-

t hi ophenenet hyl am ne, foll owed by met hod C

deprotection. 1H NVR (400NMHz, 7.34 H,

s‘:) -0-¢ éED(methylglutasylilzet(ﬂmC agid Né 19'& hyl's?ﬂgﬁfymf aﬁ*ﬁﬁ}e-
4.73 (1H, s), 4.59 (1H, s), 4.52 - 4.47 (2H, m, 4.37

- 4.32 (1H, M, 318-311(1Wrr) 2.50 - 2.38 (4H,

m, 1.97 - 1.90 (2H, m, 176-" /5 (46 H m; LCMs,
100% pure, R =4.72; mz ( el i nsity) 695
([ MEH+] 909%) . 3-0-(3‘,3'-' phutaryl )betulinic

aci d N(Z-furam) H°NH O0HO HO O
H [00284] The

theS| zed from
3-0-(5 -allyloxy-3",3" - L ut.aryl) betul i ni ¢, 212
[0029Q)ci d chhoor i d@owﬁ ng "‘ﬁ%t ho %1 flont é%% -methoxy-3',3

Eﬂﬁﬂ ]§: ith 3-methylbenzylamine,
DD R 2
4f0114)w(e& Hiy mddl,odJElleﬁl;otetn@n HH) NNBRE{SOO l\ﬂiBECIQQH) §ppm 7.16 - 7.12

204D & 2575 B 501 T 69506 s bis T tigi . 7.6 fpef a7 (1 m), 4.52
"1)163 {9]11 44 14 81 (gﬁﬂvld s, 411(7@H t)04 68 (4%11%2.&%) 427422

mz (relative intensit 6

(tmmtal J%a@m 6 B 3013 307 (ithstnfridgh, U8 gy bF o340 G m), 2,40

o i SRR BEEEEE. B4R 2o JOFE05A°S0R0m. o, 1.6
O—W %QQ?%?&)TE??D NP S TG);SLOMB: ST 00861 plifepR, = 4.68; m/z (relative
1nten51ty) 703 (>EM+I-%/] 100%)

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-3-chlorobenzylamine amide.

[00291] The compound was synthesized from 3-0-(5"-methoxy-3',3"-
dimethylglutaryl)betulinic acid chloride applying method D with 3-chlorobenzylamine,
followed by method E deprotection. 'H NMR (400 MHz, CDCls); & ppm 7.19 — 7.16
(3H, m), 7.12 — 7.09 (1H, m), 5.92 - 5.88 (1H, t, J=5.9 Hz), 4.67 (1H, m), 4.52 (1H, m),
4.44 — 438 (2H, m), 4.26 —4.21 (1H, dd, J=5.8, 15.0 Hz), 3.11 - 3.05 (1H, dt, J=4.4,11.2
Hz), 2.42 — 2.35 (1H, m), 2.40 — 2.38 (1H, d, /=14.1 Hz), 2.39 (2H, s), 2.34 - 2.31 (1H,
d, J=14.1 Hz), 1.91 — 1.83 (2H, m), 1.72 — 0.61 (45H, m); LCMS, 98% pure, R, =4.70;
m/z (relative intensity) 723 ([M+H+] 100%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid NV-4-(triftuoromethyl) benzylamine amide.



di met hyl gl utaryl)betulinic acid chloride applying

nmet hod D with 4-isopropyl pi perazine, followed by
woreaohos3265 depr ot ecti on. 1H NVMR (400 MHz, CD3ODyCT/8SIHOH041043

4.57 (1H, s), 4.45 (1H, s)43 4.33 - 4.29 (1H, dd,

J=6.4, 10.5 Hz), 3.34 - 3.27 (1H, m, 3.05 (4H, br s),

2.81 - 2.75 (1H m, 2.72 - 2.62 (1H, m, 2.56 (2H,

s), 2.36 - 2.24 (2H m, 2.02 -,1.99 (1H m, 1.89 -

1.84 (1H m. 1.74 - 0.69 (56H4m: LCMS, ©7% pure, Rt
10 | 20%.
i d

3.57; fna/lz (relative intensi )’
3-0-(3',3" -Dinethyl glutaryl ﬁ@ 0
4- (2, 6-di met hyl nor phobi ne)Ndadde 6J HO N HOOO
HO~~ O Fi [OO%% ePUpe “was synt hesi zed from
3-0-(5 -allyloXy-3",3 ~ di\mrethyl glutaryl)betulinic
[00292§! d chieri deoapBind Ng Wi hodylxhesikéd 2, 6fom  3-O-(5-methoxy-3',3"
di met hyl nor phol ine, followed by nethod C deprotection.
1 dintbiRylgHoOyNbbtnliGDC13pid  Shigsided. 72pplying siethpdsg D with  4-

by gtab, kel e Bl o i
MeDE: Y p'gm?—-?d@l (kY Szd{ & F82 HAR) 33 2.4 g&td, JS3.2 Hz), 5.97 - 5.95
2.42°272.7°38 (1H, d, 1379 Hz), "2.20 - 1.91 (1H, nli
1.(88, & J£5.9HL2#75§ 1, ), 7460 (161.69), 4Hp++40y2HL oMt 3160830 (1H, dd,

puy e, =.4.86;, il el ati [ i 6 ] _
09 153385 3105 3G AR it o o a2 S il 242 - 237
N({lﬂ‘g @,‘MB@H&'_%EQB?|(2Hp§,2)pg.l3§21 pelanHge, /<1319 Nz),1.94 ) 1.84 (2H, m),
OoOoffl OH O H [00287] The conpound was . ,
sylnthesPHE8d (45Fbnmg- - H (p%” - B #4.70; m/z (relative intensity) 757
di y. aryl)betulinic acid chloride applyin

néﬂﬁ%g:hggy h 4-(3- pyridinylnethyl)piperagfng, )

foll owed by nmethod C deprotection. 1H NVR (400 MHz, WO

2000 5D 2D im AEYIHTAPATH Ot é dcid 12 -10E RO henGyaiiin 8 afide.
T LTy ey ety iiae

Hz), 8.23 - 8.21 (1H, d, J=8.0-+z 7.72 - 7.69 (1H

dd, J=5.4, 8.0 Hz), 4.60 (1H, s)¥ [4.49 (@ s), 4.37 -
o 0 oN _0
HOWO

[00293] The compound was synthesized from 3-0-(5"-methoxy-3',3'"-

dimethylglutaryl)betulinic acid chloride applying method D with 2-methoxybenzylamine,
followed by method E deprotection. '"H NMR (400 MHz, CDCls); & ppm 7.30-7.24 (2H,
m), 6.92 — 6.88 (1H, dt, /=0.9, 7.4 Hz), 6.88 — 6.86 (1H, d, /=8.1Hz), 6.21 -6.18 (1H, t,
J=5.8 Hz), 4.72 (1H, m), 4.58 (1H, m), 4.53 — 4.45 (2H, m), 4.43 - 4.38 (1H, dd, J=6.0,
14.5 Hz), 3.85 (3H, s), 3.12 — 3.05 (14, dt, /=4.5, 11.3 Hz), 2.49 - 2.41 (2H, s), 2.47 —
2.44 (1H, d, J=13.8 Hz), 2.40 — 2.37 (1H, d, /=13.8 Hz), 2.35 — 2.32 (1H, m), 1.95 - 1.91
(2H, m), 1.76 — 0.66 (45H, m); LCMS, 100% pure, R, = 4.65; m/z (relative intensity) 719
((M+H"195%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-2-methylbenzylamine amide.



4.33 (1H, m, 3.14 (4H, br s), 2.86 - 2.79 (1H, m,

2.76 - 2.64 (1H m, 2.44 - 2.39 (1H, d, J=19.3 Hz),
wWQ2®052528 (3H, m, 2.05 - 2.01 (1H m, 1.93PeT/LISRBB5/041043

(1H, m, 1.74 - 0.69 (51HM44m; LCMB, 94% pure, R =

3.39; mz (relative intensity) 759 ([ MtH+] 20% .

3-0-(3",3 -Dinethylglutaryl)betulinic acid

N- 4-chl or obenzyl amde. HH/ | NH OO0 H=HO

O H [00288] The conpound was synthesi zed from

3-0-(5' - met hoxy-3',3'- dinethyl gl ary ulinic acid

chl oride applying nmethod D w =~enar zyl am ne,

fol | owed by nethog E dgprotdetle 1H NMR (400 MHz,

CDC13); 8 ppm 7. 28 X 712 ‘éﬁ d, J=7.4 Hz), 7.16-

7.14 (2H, d, JZP 47Hz), %5.88 - 5.85 (1H, t, J=6.0 Hz),

67 ( s (1RvasS)  Anfhesized? 4GrdmhH  BLO-(3-mi€thoxy-3',3"

[oo29% 3 37%FiH, g‘,’mﬁ‘%‘gﬁo Hzlji’f‘s ). sandesizeg) (TH™dd, > 935 Bty

14infethiAplutdyDBetulidc @6id (chiriddt applyitg fethioll D with 2-Rethglbenzylamine,

(Z)fcgg)vée?ﬂg'q’y g@oﬁi%rot%@% E}& &\E\’/I&d@@] ]}Z{I]I'-fz@ ’%Iﬁl)z)’; SJf)br7n4 7.26 -7.14 (4H,

(g 85t Ye, LIESTSN) SRR (4099 5 07 0 52302
Bt rexybenz HAM. 62 - AB7IEH, nij, BI3BI (BH) s), 2006 -©16G4H28, m), 1.76 —

oo a0 G e A JoR TPy Bat o qaparmi00%.

chloride applying nethod D with 3-nmet hoxybenzyl ani ne,

A PRS0 A

J=7.8 Hz), 6.66 - 6.63 (2H, m,-8,73 - 5.70 (1H t,

J=5.8 Hz), 4.58 (1H, s), 4.44 (1) %), 36 - 4.28
(3H, m, 3.64 (3H, s), 3.02 - , J=5. 6,

11.1 Hz), 2.34 - 2 33 (clH, o- 2.28 (1H d,

J=13.9 Hz), 2. 3% , o R5°- 2.22 WD 2006/ 053255

PCT/ US2005/ 041043 142 (1H/\d, J=13.9 Hz), 1.63 - 0.75

[002954 7H, mihe LCMBmpd@RYo puwes Risynttdsipél nzfram( r el ROHBemethoxy-3',3"-

intensity) 719 ([ MrH+] 1009 . ) . ,

3-dm¢tBylghntanyhetuhypic icig @191{1 papnlyingjmethed P with 2-chlorobenzylamine,

N BBl W RERR RS RELH®H NMR (400 MHz, CDCls); 8 ppm 7.47 -7.41 (1H,
m), 7.39 — 7.33 (1H, m), 7.26 — 7.19 (2H, m), 6.16 (1H, t, J/=6.0 Hz), 4.73 (1H, m), 4.59
(1H, m), 4.58 — 4.39 (3H, m), 3.18 — 3.08 (1H, dt, /=4.5, 11.3 Hz), 2.52 - 2.30 (5H, m),
2.00 — 1.86 (2H, m), 1.83 — 0.62 (45H, m); LCMS, 100% pure, R, = 4.72; m/z (relative

intensity) 723 (M+H"1100%).

3-0-(3",3'-Dimethylglutaryl)betulinic acid N-3,4-dichlorobenzylamine amide.

[00296] The compound was synthesized from 3-0-(5"-methoxy-3',3"-
dimethylglutaryl)betulinic ~ acid  chloride applying method D with 3,4
dichlorobenzylamine, followed by method E deprotection. '"H NMR (400 MHz, CDClL);
§ ppm 7.43 -7.35 (2H, m), 7.14 (1H, dd, /=2.0, 8.2 Hz), 6.00 (1H, t, /=6.0 Hz), 4.75



HHN\ I OHOOHI[00290] The compound was
synt hesi zed from 3-0-(5' - met hoxy-3", 3" -

wal2oveb32Eg| ut aryl ) betul inic acid chloride appl RETgS2005/041043
met hod D with 3-nethyl benz4sam ne, followed by method
E deprotection. 1H NVR (400 MHz, CDC13); 8 ppm 7.16 -
7.12 (1H, d, J=7.5 Hz), 7.02 - 6.99 (3H, nm, 5.81 -

21;7;21&)15'643(1{1;;5- zgag'z—)ﬁ_gf‘ ﬁ?ﬁ R ?FQTH hBF-s oL érazh_ﬁ 20 - 3.08
g(lliIJ b J84 Rz} 24{2372 53 4223,% (sﬁlhlg o Jl=$7 @H 114), 6.762)0.66 (45H, m);
3°773.07 (1H, "dt, 40. (1H,

MCMS, Q@%—pUZe,CRZ— ¢Ip mdr (rdailw 10tePfE§ya 757 Q@/P(Iﬂélm‘%%) 2.34
- 231(1H d J140Hz) 2.27 (3H, s), 1.96 - 1.82

-Qe{f% P“PF@!Y&%W 81)‘5*‘3{15'1’1@2% k%@f?fwffﬁa@me

3-0-(3',3" -Di et hyl gl utaryl)b_ejz//ul i nic aci
N- 3- chl or obenzyl anmi ne ami de. HH \ H j
[00291] The conpound was syp i
3-0-(5" - methoxy3 3 - A I
chl ori de appl yi pg ho @ t h "3-chl or obenzyl am ne,
foIIovved by it hod dep qiqtectlon 1H NI\/R(4OOI\/Hz

9 1 t
oo fPCLD 38 PEASs T8 Uyl ST 006t
(&Hletm%lutﬁylééetulm{b S&I&Zldhldme ApRBing 4m%ihdd1HD defith methyl 4-
11- 3.05 (1H, dt, J=4.4 2
Zammomeﬂl}glfﬁn@g_aqe, fn@lowgi bmmetlg)dg,ﬁ d g_rpfecaon JHllglMi{ F{\}HZ, CDCls);

75 8y 8105 Gt az30 1oE 7 @4t J%4 fEbegbolil o 10811, 475 (11,

rng 487 (1Hd, (=& atsi 2/Hz) ﬂtdif‘(bH‘;m) 28— ([AGE] m)DO%4 (1H, dd, J=5.3,

mm(ﬂsz);?am?fgfé%g&;” N ey 2051 (R, m), 2.04 - 1.90 (2E, m)
29.%? 0 58’%? 4%&“&’5?%981@1’594@/% 3purg;4§t L 4!'_2%, M’Z"'(rglati% hhtGhsity) 733
(IM+H"1100%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-4-methylbenzylamine amide.

[00298] The compound was synthesized = from 3-0-(5"-methoxy-3',3'"-
dimethylglutaryl)betulinic acid chloride applying method D with 4-methylbenzylamine,
followed by method E deprotection. 'H NMR (400 MHz, CDCLy); 8 ppm 7.17 -7.15 (2H,
d, /=8.1 Hz), 7.14 -7.12 (2H, d, J=8.1 Hz), 5.84 (1H, t, J=5.6 Hz), 4.74 (1H, m), 4.59
(1H, m), 4.51 — 4.41 (2H, m), 4.35 — 4.30 (1H, dd, J=5.5, 14.5 Hz), 3.20 — 3.14 (1H, dt,
J=4.5,11.3 Hz), 2.51 - 2.37 (5H, s), 2.33 (3H, s), 2.00 — 1.88 (2H, m), 1.77 - 0.76 (45H,
m); LCMS, 100% pure, R, = 4.67; m/z (relative intensity) 703 ([M+H"1100%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-4-(dimethylamino) benzylamine amide.



HO O H [ 00292] The conmpound was synt hesi zed from
3-0-(5" -nethoxy-3'",3 - dinethylglutaryl)betulinic acid

wa@ kioe0sxtes appl yi ng method D with 4- PCT/US2005/041043
trifluoronethyl benzyl am nej46f ol | owed by nethod E
deprotection. 1H NWR (400 MHz, CDC13); S ppm 7.51
-7.48 (2H, d, J=8.2 Hz), 7 33 - 7.32 (2H, d, J=8.2

Hz), 5.97 - 5.95 (1H, t, Hz), 4.75 (1H, 1),
4.60 (1H, ), 4.50 - 440(2HJ@ 4.35 - 4.30 (1H,
dd,  J5.8, 15.1 Hr), 3.10 - 3 04K 3:4. 4, 11.2
Hz), 2.42 - 2.35 (1H, . . d, J=13.9
Hz), 2.39 (2H, s), 2035 & @ d7 J213.9 Hz),

1.90 - 1.84 (2 0:68 (45H, m); LCMS, 100%
pure, Rt= 4.0 e intensity) 757 ([ MrH+]

09 3-0-(3",3 t hyl gl ut l.) bet ul |
[0029N-2/¢nefrh6xyéé‘?@m% e VHh de VDL - o RS pghoxy-3.3-
Odm'fga%ﬂgfu %yl?oéﬂllL R0 29% Tt&ﬁlo&@@%&i“%s Iﬁ)!l!'l]l'bﬁesl)z edith  4-(V,N-

OXYy- taryl)betullnlc
adirﬂethﬁhﬂnodl&na;drﬁnyma,gfoﬂmvhd) ty method E deprotection. 'H NMR (400 MHz,

2@&%“%%32 o BT AR 0BT s o, 570 (L 1
%‘1‘ ﬁ% %84?%19) %%Jq(éﬁ %% ﬁ'sg' 21!16_ (réﬁodcp(/ 5541¢E!Hz) 439 — 4.34

J(=H~I Bddiz)=5.4 . 132 Ui A.30 - 42681H,1dd, JFF,4, 41458H-z) 43429 ~3.14 (1H, dt,

2H , 4.43 - 4 38 , J1=6.0, 14 , 3.

(dr-60) 14314 2.95 Gro8). 0 - &7 L 2.06 y3AM ) 4o - 0.75 (4sH,
2,41 _ A4, PR P, = 1409%).
AR g g 3 g s (e pndgi) BTN IINR

1.92 (2H, m, 1.76 - 0.66 (45H, nm); LCM5, 100% pure,
RB-6-(3,3Dinieth plglutaydbetidinidcid H-3-fu oF digenzf Taktie hdide) .
3-0-(3",3 -Dinmethyl glutaryl)betulinic acid

N 2- net hyI benzyl am ne am de. N06/ 053 5
PCT/ US2005/ 041043 144 - HH N

[00300] The compound was synthesized from 3-0-(5"-methoxy-3',3'-
dimethylglutaryl)betulinic acid chloride applying method D with 3-fluorobenzylamine,
followed by method E deprotection. 'H NMR (400 MHz, CDCls); 8 ppm 7.30 -7.25 (1H,
m), 7.07 — 7.05 (1H, d, J=7.6 Hz), 6.99 — 6.92 (2H, m), 6.02 (1H, t, /=5.8 Hz), 4.74 (1H,
m), 4.59 (1H, m), 4.50 — 4.45 (2H, m), 4.36 — 4.31 (1H, dd, /=5.8, 15.0 Hz), 3.18 — 3.11
(1H, dt, J=4.5, 11.4 Hz), 2.49 — 2.37 (5H, m), 1.99 — 1.91 (2H, m), 1.79 - 0.75 (45H, m);
LCMS, 100% pure, R, = 4.59; m/z (relative intensity) 707 ([M+H"]100%).

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-2,4-dichlorobenzylamine amide.

[00301] The compound was synthesized from 3-0-(5"-methoxy-3',3'-
dimethylglutarylbetulinic  acid  chloride applying method D with 24-



[00294] The conpound was synt hesized from
3-0-(5" -nethoxy-3'",3 - dinethylglutaryl)betulinic acid

wa@ kioe0sxtes appl yi ng method D with 2- net hyl benzyPemiuamps/041043
foll owed by method E deprot4ction. 'H NVR (400 MHz,
CDC13); 6 ppm7 26 -7.14 (4H, m, 5.67 (1H, t, J= 5 3
Hz), 4.75 (1H, ,460(1H, ,454-437 3H,

ﬁ#ﬁ&or%ﬂn@ﬁ@m ol by ey (é abehgecfion ] Nﬁﬁégé"iﬁhz CDCL);

L t -
| m s.r? 3 ) 7’%@( (I%Qwﬁl%% Sgb}d&f(lﬁ, 88, 2 M elftd. Me(11L, t, J=6.1 Hz),

34072(@H, 31); DiSFet Hy h) 462ry4 30 QH in) £4@ei 434 (1H, dd, /=5.9, 14.5 Hz),

E‘p%'o‘ﬁ&&%?%?%%h%%f% 2 2 an Lol O Leheereh 1575 @sh,

ﬁg £ eMIBOIRDES R, 2 4. 811';;%&1%1% H&é}{sﬁw mt@mm 09%)d

|"or'i de "appl yi ng method D wi th 2-chl orobenzyl am ne,
foll owed by nmethod E deprotection.1H NVR (400 MHz,

%-ﬂ?& 2% 6Di[1)1§e a 47ﬂyi);h%%uléll H%ci? N;I(Z-E)yl’?igxlén%hﬂi ?&H}t’ p/)otassium salt
(1H, m, 4.59 (1H m, 4.58 - 4. (3H, m, 3.18 -
3.08 (1H, dt, J=4.5, 11.3 Hz), Si/ 2.30 (5H, m,
2.00 - 1.86 (2H, m), 183-062 nq@ , 100%
pure, R = 4.72; nz/lz (rel atlv WY\ F23
([ MtH+] 100% . 3-0- 3 ,, 3o Ditrep taryl)betulinic
aC|dI\I-34d|chIor oelam . H/ C N ZzZtl
CI O k O0 HOv-' JUO Fi [ 6] The conpound was
nt hesi zed from 3-0-(5' - met hoxy-
[oosoa met hylihglcgmpeyng pas @ymthﬁsezedcfrqzn C%Oo%cletyébeélﬁmw PGig chloride applwng

b U el B PRUBIRERT LTS oL B IRS rction a
7 méthod 1B%ide ainMntroduditbn( IBHNME®, (409. DIHA .CD,0D), & pR08.47 (1H, d,
6. ), 4.75 WD 2006/ 053255

%@FAL?SI@@)@W@@I@A@ JABE, 1. 1H2).mM37 s 1, {118 By, 7-26 5533 (1H, m), 4.70

308 805 T 58k, 4% o 0h 19, 205l @i gPigs 4e ), 230

22058 3HL.18) 2(1dH, 2126, (3H, 79, 1.80.-6696¢ 42, mi)) 0.77 - 1.77 (45H, m); LCMS,
100% pure, R; = 3.95 min.

3-0-(3',3'-Dimethylglutaryl)betulinic acid N-(4-pyridylmethyl) amide potassium salt

[00303] The compound was synthesized from 3-O-acetylbetulinic acid chloride applying
method D with (4-pyridinylmethyl)amine, followed by method G deprotection and
method H side chain introduction. "H NMR (400 MHz, CD;0D) & ppm 8.36 (2H, 4,
J=5.9 Hz), 7.27 (2H, d, J=5.9 Hz), 4.61 (1H, s), 4.49 (14, s), 4.19 - 4.38 (3H, m), 2.98
(1H, td, J=10.8, 4.4 Hz), 2.28 - 2.49 (3H, m), 2.06 - 2.17 (3H, m), 1.70 - 1.85 (3H, m),
0.63 - 1.68 (44H, m).



LCVS, 94% pure, Rl= 4.79; nmz (relative intensity) 757
([ MtH 100% . 3-0-(3',3" -Dinethylglutaryl)betulinic
wa@eoodms3star boxybenzyl ami ne amde. O H H I OPCHUBRbE/@1043

HO O H [ 00297] The conpount#swas synt hesi zed from
3-0- (5 -nmethoxy-3'",3 - dinethylglutaryl)betulinic acid
chloride applying nmethod D with nethyl 4-
am nonet hyl benzoate, foll owed by nmethod E
deprotection. 1H NWR (400 MHz, CDC13); 8 ppm 8.05
( %tb-(d' 3'4ﬁ%;e4hﬂzs)u(47m&%h(>ﬂh!yl)$ -oioﬁen%aﬂr%r beﬁiﬂ%@c“r( 1??(12 1-[4-(4-
szorphomlcanbonm)plmrwﬂ] aniglp. (1H m, 4.34 (1H, dd,
J 5.3 15.2 Hz), 3.21 - 3.12 (1H, dt, J=4.5, 11.3
Hz), 2.52 - 2.37 (5H, m, 2.04 - 1. 90 (2H, nD 1. 84-
0.71 (46H, m; LdM5, 9 g%pure R = 4.28 7
(relative inte (T3B o6h MrHH] 100%
3-0- (3% I3l ut‘ar yHbetul i
N- 4- amine am dgxvidd 00298] The
conpound was synt hesi zed vaﬂ'n 0)(5 nmet hoxy- 3'
dlnethylglutaryl)betul|n|c "acid chloride applylng

[oosdli?t hod 4y ‘Hdlhn‘hi%h@xd) @?Hﬂy'm Aol f;vﬁé h&a/éﬁdo RYsolRioRast 3-0-(3',3'-

E deprotection. 1H NWR pm 7. 17

- MihBthyzktaryhbetib@ic 1acidz) [4 'Qteﬂ_z‘Abut@q@grbng)plpIera@ﬂgl amide (36 mg, 47
mkzm%)sglg?éwﬁér%&etb%ﬁ 3,36'2%%1‘% r7e§c 1(11 eomas sggggigt 't for 3 days.
14T2h% Bsg%)ents %ve%@rem@ifea‘}n (/cilcldo tS“glve tﬁe“f’i(ﬁasaﬂh %34?&ng‘fzéuanﬁta§$e) as a white
1.s6lid wh@hms(m&ﬂ-las suq:jl in Lhelt@,(t 81610% pur e = 4. 67 m z

[003 5 Sl ?EI4V®OIE%t ﬁ@?%‘ﬁ%}%&g‘?é‘{%@?{%ﬁa Ijlgoplf %&4 Hlmol) was added to a solution
g@?}f@fgﬁ%&%%g ?l)ﬂicﬁgﬂﬂyl?@ﬁﬁpﬁ 1&15%‘1@20 u% %Q'Qﬁfogﬁﬁ 4RBloromethane

(1 mL) at rt. The reaction mixture was stirred at rt overnight then, diluted in EtOAc and

washed with 2M HCI (aq). The organic phase was dried (Na;SO4) and concentrated in
vacuo to give the desired title compound (10 mg, 25%). 'H NMR (400 MHz, CDCl;) &
ppm 0.70 - 2.15 (46H, m), 2.36 - 2.58 (4H, m), 2.91 (2H, d, /=45.30 Hz), 3.14 - 3.37 (9H,
m), 3.41 - 3.81 (16H, m), 4.37 - 451 (1H, m), 4.58 (1H, s), 4.72 (1H, d, J=1.9 Hz);
LCMS, 97% pure; R=4.05; m/z (relative intensity) 871 (IM+Na]", 100%).



[ 00299] The conpound was synt hesized from
3-0-(5" -nethoxy-3'",3 - dinethylglutaryl)betulinic acid

wa@ kioe0sxtes appl yi ng method D with 4-(N, N PCT/US2005/041043
di met hyl am no) benzyl am nel49f ol | oned by net hod E
deprotection. 1H NVR (400 MHz, CDC13); 8 ppm 7.17
-715(2HdJ86Hz 6.77 -6.65 (2H, d, J=8.6 Hz),

> L6 il i dub ity Mo hugde 21,1

(1H dd, J5.4, 14.4 Hz), 4.31 - 4.26 (1H, dd, J=5.4,
14. 4 Hz), 3.20 - 3.14 (1 J=4. 6, 114Hz) 2.95
(6H, s), 2.52 - 2.37 (5F§Ckfé1\@ - 1.87 (2H, M,
1.77 - 0.75 (45H, m; LQCW5, 99%pure, Rt =3.92;, mz
(relative intensity) 732 ([ MtH+] 1009 .

3-0-(3,3 Dng{/hylglutaryl)betullnlc acidj
N-3f|uorobenz¥ F HH ffl O3

N\ HOO
H [00300] Te odmd e “Synt hesi zed

3-0-(54- 53 arrethylgllg,ta
\/\%l:ﬂl oK ﬂg Tret hod Jt\bﬁis;llfd enzyl am ne,
ol | owe rret hod E deprotection. 1M NVR (400 MHz,

CDC13): 8 ppm 7.30 -7.25 (1H, ), 7.07 - 7.05 (1H, d,

J=7.6 Hz), 6.99 - 6.92 (2H, m, 602(1H t, J=5.

Hz), 4.74 (1H, ®y, 4.59 (1H 1), 4.50 - 4.45 (

4.36 - 4.31 (1H udff) J5. 8, 150Hz) 318- 3. 44
T, J=4.5, 11, 4

ﬁ Ny 2o49 Methgd"C 7 (5 991 L PL
Ml . 50(45H—nha$—» 0% plr g, Rt°=
ative intensity) 70'7 ( I\/H-H+G] 10099 .

3-0-(3,3 -' nmet hyl gl utaryl )betulinic acid

[003 2, 4-dig BOI'IIEIQ{MW ﬂﬂaﬂ@)b@fﬁhﬂﬁ) aciltl /Ehy@loxP antil@® Qadd bkl prepared in
0301 The co oun nthe3|zed from

3 tbre(ss eppritob R y45"; aéﬂyloxm tdigetniglatepyDbsedinic #me chleride as shown

I -

byfoHE\tlétDd)yEdéﬁ@flaﬂio(ﬁCW1t<hntetrhbhﬂ§ll\ﬁlrﬁéaﬁﬁmNﬂZlon@@ha) deallation using
ppm 7.39 -7 - 7.19 (1H, dd, J=2.1,
8. 126111!291036@5 ﬂzethYflmXﬂBmie W)‘Ogum 72 (1H, n), 4.58
(1H, ), 4.52 - 4.46 (2H, n), 4.40 - 4.34 (1H dd, J
5.9, 14.5 Hz),
3-0-(3',3'-Dimethylglutaryl)betulinic acid /N-methylsulfonyl amide.

[00307] The compound was synthesized from 3-0-(5"-allyloxy-3',3'-
dimethylglutaryl)betulinic acid chloride applying method D with methanesulfonamide,
followed by method C deprotection. 'H NMR (400 MHz, CDCls) & ppm 0.66 - 1.68
(45H, m), 1.75 - 1.89 (2H, m), 2.07 - 2.19 (2H, m), 2.33 (1H, d), 2.36 - 2.44 (3H, m), 2.92
(1H, dt), 3.60 (3H, s), 4.42 (1H, dd), 4.53 (1H, s), 4.66 (1H, d, J=2.2 Hz).



3.10 (1H, dt, J=4.6, 11.4 Hz), 2.47 - 2.30 (5H, m,

1.94 - 1.90 (2H, m, 1.77 - 0.75 (45H, nm); LCMS, 100%
w@ooe/ 0365 = 4.81; in/z (relative intensity) 75BCT/hobB41043

100%9 . 3-0-(3",3 -Dinethyl gdout aryl ) betulinic acid

N-(2-pyridyl methyl) am de potassiumsalt HHON HNH

HO H [ 00302] The conpound was synt hesi zed from

WA by Abe i 850 PG RBRI R RIS

deprotection and nethod H si de{j/hai n introduction. 1H
4 d

NVR (400 MHz, CD3COD) 8 ppm 8. 47 . J=4.9 H),
7.79 (1H, td, J=7.7, 1.7 Hz), Z 1+H,'¢J:7.8 H) ,
7.26 - 7.33 (1H, m), 4.70 B SONHZ), 4. 58
(1H, s), 4.34 - 4053, (8H, dK otd, J=10.8,
4.4 HZ), 2.36 -, 2.26 (3H, m,

1.82 - 1.96 (2H n), 0.77 ANAL. 77 (45H, n); LOVB,  100%

003652, s o B e e Gl 3-tmetytgtary et
N-C A PYMBLiEY ktﬁ%ﬁﬁ et ® RAHADShARHBbAamide foltbivEl Hyl method C
HN _ HO [ 00303] The conpound was synt hesi zed
f rdeproBec@on.cEt NMVR (400iMHe, GDICG)dhprom 0dé -adp? (g m), 2.37 - 2.53 (5 H,

hod D wt h - 1. dinyl '
raThad0@ Heh G118k BT A S ok TRsar S B (1H, ), 466 (1T, o
I R0, SO R f5.7,

4.9 (1H, s), 4.19 - 4.38 (3H, m, 2.98 (1H, td,

J=10.8, 4.4 Hz), 2.28 - 2.49 (3H, m, 2.06 - 2.17 (3H,
m, 1.70 - 1.85 (3H, m, 0.63 - 1.68 (44H m. WO

20pL Qb gviethyRulfouPiaafiRe)04.594-3',31dfinethylbutanoyl)betulinic acid N-
3- Qetheisufonyd 4M8dRY ! - 5 - (4- mor phol i nyl) - 5" - oxopent anoy!
Ybetufinic acid 1-[4-(4-

nmor phol i nyl car bonyl ) pi perazinyl] amige. 4 r k HNN H
NJ 1) HCI NJ 00 \x/ QO =0 j

[00309] 3-0~(3’,3’dimethylsuccinyl)betulinic acid was activated as the bis-acid chloride
with oxalyl chloride and reacted with an excess of methanesulfonamide. 'H NMR (400
MHz, CDCL) & ppm 0.53 - 2.02 (47H, m), 2.34 (1H, d, J=2.9 Hz), 2.55 (1H, d), 2.64
(1H, d), 2.97 (1H, dt, J=4.4 Hz), 3.12 - 3.34 (6H, m), 4.46 (1H, dd, J=11.2, 5.4 Hz), 4.55
(1H, s), 4.66 (1H, s), 8.29 (1H, s), 9.31 (1H, s).



HO "~ "~ 00 0) NxCl N~OJ |IPr2NEt [00304] 4M HC1
in dioxane (0.23 nL, 0.47 mmvpl) was added to a
wa@eloasxss of 3-0-(3', 3" - dinethyl gl utaryl) bet uP€TUS2005/041043
acid 1-[4-(tent-butoxycarbtityl ) pi perazinyl am de (36
ng, 47 nol) in dichloronethane (3 nL) and the
reaction mxture was stirred at rt for 3 days. The
sol vents were renoved | ive the HCl salt
(34 ng, quantitative) as mﬂ%leﬁsgolid whi ch was used
as such in the next step. [00305] 4-Morpholinecarbonyl
chloride (22 ng, 17 |, 0.14 nmol) was added to a
solution of HCl €aP8 Hewtrogycla7Devivatiaed DI PEA (31
ng, 42 1, 0.24 nrnol) in dichloronmethane (1 niL) at
rt. The reaction mxture was stirred at rt overnight

[oosﬁomen didtidts1e |08m§§l,@ﬂ§ apsl b%%ﬂ%ﬁreﬂ" iR &%éloste@%m 3-0-(3',3'-

The organic ? ase was dried (Na? and concentr at ed
i imethyighuteryDyptubnie h@d@ecsyane@thylnamn@ as shpwu i S¢hementg,
25% . 1H NMR (400 MHz, CDC13) 6 ppm0.70 - 2.15 (46H,
m, 2.36 - 2.58 (4H, m, 2.91 (2H, d, J=45.30 Hz),
3.14 - 3.37 (9H m, 3.8CHEMB13(16H nm), 4.37 -
4.51 (1H, m), 4.58 (1H, s), 4.72 (1H, d, J=1.9 Hz);
LCVS, 97%pure; Ri= 4.05; nz (relative intensity) 871
([ MENa] +, 100% WD 2006/ 053255 PCT/ US2005/ 0410 14
3-0-(3,3 -Dinmethyl glutaryl)betulinic acid N-hydjoxy(l
am de. SCHEME 12/ HHZNO logrobbrH CI N O Si
LI \\/ 10 H YTBAF N- O OH  Met hod R v,
HO- Vv _©O 06
iyl gl utary?‘)bet C
AN® epared in threelsteps fror
2 | oxy-3", 3" -di methyl glutaryl)betulinic acid
chI ori de as shown |n schenme 12. Coupling of the acid
chloride with the si I_yz) et her of hydroxyl am ne 1

o)

NaOH
THF

Q Ny
— 1L — A
[
[00311] The tetrazole ring can be obtained by reaction of the activated amide with

azidotrimethylsilane. Subsequent removal of the 2-cyanoethyl protecting group under
basic conditions, followed by deallylation using method C affords the desired compound.
[00312] Both oxazoline and oxazole compounds can be prepared in three steps from 3-O-
(5'-allyloxy-3',3'-dimethylglutaryl)betulinic acid 2-aminoethyl amide TFA salt as shown

in Scheme 14.



foll owed by desilylation with tetrabutyl anmoni um

fluoride and deallylation using nethod C yields the
woRdugds2zy ani de anal ogue. PCT/US2005/041043

3-0-(3,3 -D nethyl gl utarylbetulinic acid

N- et hyl sul fonyl amde. HHN.Ss HOOH=00 O

HO ~~O Fi [ 00307] The conpound was synt hesi zed from

3-0-(5 -allyloxy-3,3' - utaryl)betulinic
acid chloride applying ngldﬁgwélian

met hanesul f onam de, foll owed by rret hod C

deprotection. 1H NWR (400 MHz, CDCl3) 6 ppm 0.66 -
1.68 (45H, m, 1.75 - 1.89 (2H, m, 2.07 - 2.19 (2H/
m, 2.33_(1H, d), 2.36 - 2.44 (34 m, 292 (1H diy

3.60 (3Hy 42 (1H, dd), 4, 1Hpemosc) %
d, J=2. “vvm 2006/,05325 f@@é o/
3 Di et hyl gIJéIJ.%\(l:/;J}L[j u1|n|c aC|d

yl sul fonyl am dez NS OOHO 616
HO-~O Fi [ 00308] The con‘pougﬂLwas synt hesi zed
3-0-(5 -allyloxy-3,3 -dineth Igw{naryl)betul inic _1/
acid chloride applying nethod D

benzenesul f onam de fol | owed by gf“_& deprote @
1H NMR (400 MHz, CDC13) 6 p £)2. 29 M(XTH, o/
2.37-253(5H Ma “td J=10.7, 4. 4 ),

4.48 (1H, dd, J= 5911/5 Hz) 455(1H s), 4.66 (1H,

[003&‘—16 ‘é 1A%1dHZ dlaédgéy iz tort QE thﬁn;dmige 4s2a1t( igprdts Sshe oxazoline. Further

3-BofdiizAMB i %Hn%@rﬂ%éla(qw R dedyienie -tBe cane oHEf}E_ledxla%IQ derivative.
noyl )b etulinic acid N nethylsulfon I
:
othicpppomdy can be deallylated using method

EXAMPLE 6
Synthesis of Betulin C-28 O-Acyl Derivatives

[00314] Betulin C-28 O-acyls were prepared in two steps from betulin as shown in:
Scheme 15.



SNOO~0H 0 [00309]
3-0-(3", 3 dinethyl succi nyl)betulinic acid was
wa@cewnewai2esl as the bis-acid chloride wth oxal pCT/US2005/041043
chl oride and reacted with &3 excess of
met hanesul f onam de. 1H NMR (400 MHz, CDC13) 6 ppm
0.53 - 2.02 (47H, m, 2.34 (1H d, J=2.9 Hz), 2.55
(1H, d), 2.64 (1H, d), J=4.4 Hz), 3.12
2 3.34 (6H, n), 4.46 (1@%@‘@@% 2. 5.4 Hz), 4.55
(1H, s), 4.66 (1H, s), 8.29 (1H, s), 9.31 (1H, s). W
2006/ 053255 PCT/ US2005/ 041043 151 EXAMPLE 5 C- 28

Het erocyclic Defivatives [00310] Tetrazole c ounds
can be prepar® %4_D three steps fron13 0-(3'

"N I ~\Vz, 0 ~ 0J- o HHNa

. obt ai ned by reaetkion of 3 i vat ed
f5h azi dot ri met hyTs'Tdfe "oSupgeqiifent renoval

of the 2-cyanoethyl protecting group uhder basi c
conditions, followed by deallylat? fig nmet hod C

af f ords the desi red conpound. [00312] ot |h vexazol i ne
and oxazol e conpounds can be prepar In fthree steps
from 3-0-

(5" -allyloxy-3,3 -dinmethyl glutaryl)betulinic acid
2-am noet hyl am de TFA salt as shown ﬁyScherre 14. WO
2006/ 053255 PCT/ US2005/ 041043 %

Method I: Ester formation method.

[00315] Betulin 28-0-acyl compounds were prepared by adding the desired acid chloride
or anhydride (2 equivalents) and DMAP (0.5 equivalents) at 0°C to a solution of betulin (1
equivalent) in dry pyridine. The reaction was stirred at 115°C overnight. The reaction
mixture was diluted in EtOAc, washed successively with 1M HCI aqueous solution (3X),
water and dried over MgSQ,. The combined organic layers were concentrated to dryness
in vacuo. Flash column chromatography on silica gel (heptane:EtOAc) provided the

desired compound.



152 SCHEME 14 HH nethod C N~\NHz HOv v '0 04: ow, O
OOtom [0l 1 H Hnmthod CxO\x/ ~O 0 HO vv'O

wd 60532500 O~v [ 00313] Acid nedi ated cycl i zat i BOT/OF20051@41043
am ne salt affords the oxat®line. Further
aromati zation with manganese(1V) oxide yields the
correspondi ng oxazol e derivative. Both conpounds can

be deal |yl ated. usjn thod C. | E 6 Synthesis of
BMEo Jc-32§ '&%&%ﬂ%ﬂ r%?a‘l“i‘%&‘%?@g%‘ﬂﬂn %%%‘8#1 n G 28
O acyls were prepared in two stepg frombetulin as

shown in Schene 15. WD 2006/ 053 PCT/ US2005/ 041043

153 SCHEME 15 HH OH X _ O _f %\gHCIRX H =
K Hf 0 0 0O Method

H
H= X=0 Method | HO = X=H2

J H 9 Q

[00316] 3-0-(3',3-Dimethylglutaryl)betulin  28-O-acyl compounds were prepared by
adding 3,3-dimethylglutaric anhydride (10 equivalents) and DMAP (1 equivalent) to a
solution of the desired betulin ester (1 equivalent) in dry pyridine, in presence of activated
4 A molecular sieves. The reaction was stirred at 115 'C overnight, diluted in EtOAc,
washed successively with 1M HCI aqueous solution (2X), water and dried over MgSOs,.
The combined organic layers were concentrated to dryness in vacuo. Flash column

chromatography on silica gel (heptane:EtOAc) provided the desired compound.

3-0-(3',3'-Dimethylglutaryl)-28-0-(pivaloyl)betulin.

[00317] The compound was synthesized applying method I with pivaloyl chloride
followed by method J glutaric side chain introduction: "H NMR (400 MHz, Acetone-ds)
8 ppm 4.62 (1H, d, J=2.6 Hz), 4.45 - 4.49 (1H, m), 4.29 - 437 (1H, m), 4.23 (1H, dd,
J=11.2, 1.6 Hz), 3.71 (1H, d, J=11.3 Hz), 2.23 - 2.49 (6H, m), 0.66 - 1.97 (56H, m);
LCMS, 94% pure; R=4.66; m/z (relative intensity) 692 (IM+Na]*, 100%).

3-0-(3',3'-Dimethylglutaryl)-28-0-(isobutyryl)betulin.

[00318] The compound was synthesized applying method I with isobutyryl chloride
followed by method J glutaric side chain introduction: "H NMR (400 MHz, Acetone-ds)
8 ppm 4.62 (1H, d, J=2.2 Hz), 4.47 (1H, s), 4.14 - 439 (2H, m), 3.72 (1H, d, J/=11.0 Hz),



(fQ X HHO~ O Method I: Ester formation nethod. H
5uR O HO [00315] Betulin 28-0 acyl conpounds were

w@e@pasyes by addi ng the desired acid chlori de POT/US2005/041043

anhydride (2 equivalents) &% DVAP (0.5 equi val ents)
at 0 Cto a solution of betulin (1 equivalent) in dry
pyridine. The reaction was stirred at 1150C overni ght.

sut 2DE S RE ik i B 18 Tt o1 0GR mfS ECRG, o396 v -
angl 581758 Arél@ve iNEERHy) 67'7%[M@N@]’+pmb<@l. ganic |layers were

concentrated to dryness In vacuo. ash col um
chromat ography on silica gel (heptane: Et OAc) provided

th | 1ed gompound 06/ 0 5

pCHAESS oBF s SRRt A TR ey Bréinn

3',3 -Dinethylglutaric anhydri de/ﬁddi tion nethod. -41
" HQWR OO0 HOv O[00316] *

3-0-(3', 3 -Di methyl gl ut aryl ) betdidp %%—(@cyl
conmpounds were prepared by B m

3, 3-di et hyl gl ut arw 0@
DMVAP (1 equival emt9 to~a° tion of the desired
betulin ester (1 equivalent) in dry pyridine, in

[003®]esencEBheofcompbiundtvess syinthesmet eapplaings methasl. 1Thith benzoyl chloride

reaction was stirred at 115 '.C.oveynj.ght jlu [

e e R Srethod dcsdah o i RN HuMBED Mtz Acetone-do
SOé;rgbmomz( @K, d, vay srHand 26t i7esh @Yem)MISP4 47911, m), 3.75 - 4.13 (1H,
conbi ned organic |ayers were concentrated to drynéess

i nadld - FALORBominh.36 chd.63rdB0dr aphyCMS,s10006 pugm| R~ 5.42; m/z

5 B Rl S o SR TRl o1 bt i 0. 1
O

3-0-(3',3'-Dimethylglutaryl)-28-0-((2-tert-butoxycarbonylamino)-
isobutyryl)betulin.

[00320] The compound can be synthesized applying method I with 2-(tert-

butoxycarbonylamino)isobutyryl chloride followed by method J glutaric side chain

introduction.

3-0-(3',3'-Dimethylglutaryl)-28-0-(2-aminoisobutyryl)betulin.

[00321] 3-0-(3',3"-Dimethylglutaryl)-28-0-((2-tert-butoxycarbonylamino)-

isobutyryl)betulin can be deprotected using method F.



0 HO O [00317] The compound was synt hesi zed appl yi ng
method | with pival oyl chloride followed by nethod J
wW@bkab@sizes si de chain i ntroduction: 1H NVR (400PtHES2005/041043

Acetone-d6) S ppm4.62 (113, d, J=2.6 Hz), 4.45 -
4.49 (1 H m, 4.29 - 4.37 (1 H m, 4.23 (1H, dd,
J=11.2, 1.6 Hz), 3.71 (1H, d, J=11.3 Hz), 2.23 - 2.49
(6H, m, 0.66 - 1.97 (SGEh%E%§B Eg%s' 94% pure; Rt =
4.66; in/z (relative intEAMMELEGL ([ MrNa] +, 1009 .
3-0-(3,3 -Dinethyl glutaryl)-28-0-(i sobutyryl)betulin.
J HOO HO O[00318] The conmpound was synt hesi zed
appl yi ng nmeSimthdsisof Betidab @-28yD-Etheo Gatrpotinds owed
by method J glutaric side chain introduction: 1H NWVR
(400 MHz, Acetone-d6) 8 ppm 4. 62 (1 H d, J=2.2 Hz),
4 ﬁl%tl{o%lltl’ S%hthe‘hc%utet%égs eAfdrs™ . 3.72 (1H d,

Hz) , "WD 2006/ 0563255 PCI/ U82005/ 041043 155 2.20

[00322]2 54 Eeﬁu-],m 28 ché’lgcom@uﬁd_s ((@Hi;e preparéd byl adding 86 c(eﬂ@eb«ﬂ electrophile

6762 %CE%\%_S"%{%} Eur e%kR[ hahde or M{gh%e Ec?clegttolr)v?o Iantso Ugon yc)f betulin (1

3- éhu(vaiea% i mnw (g|1UEq?|gﬁ\Yellém§§8m0D(\/Hen2I%|r):Qﬁfoﬁ| tfkturk! is heated to
[ 00319] The conpound was synthesi zed

ap@ﬂyx ngThmtchmbmedv@rgﬂu@ém larec ppenteed fio| drgsd iByvacuo and the

%Qu%ﬁag&og{ncfé La) 1e§|b5%la(s:1§}aélgmklgﬁtqrr&ggt%%r gl[f% %El hN a.;geééq%giane.EtOAc)

7. t%rdvacﬂtthaf)dcsﬁedlaher 4.79 (4H, , 3.75 - 4. 13 (1H,
n, 2.13 - 2 88 (16H m, 0.36 - 2 13 (37H, m); LCMS,
100% pur e; =5.42; ni/z (relative intensity) 752

e b B,

nyl am no) - i sobutyryl ) bet uI in. JH 10 O HOQA-

o\)OL o—’——
oA I

[00323] The compound is synthesized by applying method K with terz-butyl chloroacetate

followed by method J glutaric side chain introduction.

3-0-(3',3'-Dimethylglutaryl)-28-0-(2-cyanoethyl)betulin.

[00324] The compound can be synthesized applying method K with acrylonitrile followed

by method J glutaric side chain introduction.



~Ok ~O0 HOv v 0 [00320] The compound can be
synt hesi zed applying nmethod I with 2-(tert-
wha0e0yx28F bonyl am no) i sobutyryl chloride fol | oreriub3005/041043
method J glutaric side chals1 introduction.
3-0-(3,3 -Dinethyl glutaryl)-28-0-(2-am noi sobutyryl)b
etulin. JH/NH 10000 HO v v 0 [003211
3-0-(3',3 -Dinmethyl glutar -28-0-((2-tert-butoxycarbo
nyl am no) - isobutyryl)ng%L&Wﬁﬂégi%e deprot ect ed usi ng
met hod F. WO 2006/ 053255 PCT/ US2005/ 041043 156
EXANPLE 7 Synthesis of Betulin G 28 O Ether Conpounds
MVetSwarthsisyMCHES Aaninest(@8t AnGindfup2bé2s)-ehedpgam Betulin

Betulin C- 28 ether conpounds can be prepared by addi ng
t he desired electrophlle (2 equivalents) (e.g. alkyl

[003%5?' i de gfe heAGA PR 91?‘[)(1e§19ecfasta°:rﬂh 1ﬁ’oﬁ{]elﬂ{er h}@lﬁﬂih 'OFbetuhmc acid.

equi va ent and equi valents) 1 n DW.

r emotettond foi xyndnesisi of (h%&umdle‘s dron exftblinds sHémen amﬁtherwdm
organi c |layers are concentrated to dryness in vacuo
and the resulting solid is purified by flash colum
chr omat ogr aphy on silicaSGHEMEX&ne: Et OAc) to
provi de the desired ether.
3-0-(3,3 -Dinethyl glutaryl)-28-0-(2-tent-but oxycarbon
yl methyl)betulin. HO GO- 0 0OHOuv v _O [OOSary
The conpound is s/mthe5|zed by appl yi ng nethod K wt
t eat - but yl chIorogc
glutarlc S|de C
3-0- 3", 3,
&/\‘8 o)

ate followed by nmethod J

Bromination

l Reductive amination

Nucleophilic substitution H
N
o\ 0 R
PN PP ~o 0
Method C /Z/
H ) |
N-g
Q'S
HO (o)
[00326] C-28-Aminolup-20(29)-enes can be prepared from 3-O-(5-allyloxy-3',3'-

dimethylglutaryl)betulin, either via oxidation of the hydroxy group in the C-28 position to
the corresponding aldehyde followed by reductive amination, or via conversion of the
same hydroxyl group to an alkyl bromide, followed by displacement with a selection of
amines.

[00327] 3-0-(5'-Allyloxy-3',3'-dimethylglutaryl)betulin starting material was prepared
either via protection of the C-28 hydroxy of betulin with trityl ether, followed by coupling
to 5-allyloxy-3,3-dimethylglutaryl chloride and removal of the trityl group (Scheme 17)
or by silyl protection of the C-28 hydroxy followed by coupling with allyl 3,3-
dimethylglutaryl chloride and desilylation (Scheme 18).



O HO~ [00324] The conpound can be synthesized applying
method K with acrylonitrile followed by nethod J

wW@bkab@sizes si de chain i ntroduction. WO 2006/ 053P&BUS2005/041043
PCT/ US2005/ 041043 157 EXAMBLE 8 Synt hesis of C 28
Am nes (28- Am nol up-20(29)-enes) from Betulin [00325]
The C-28 am nes can be synthesized starting from
either betulin or betulinic acid. A nethod for
synthesis of C-28 amines frombetulin is shown in
SahenmyepfratioaHBVRIO phbtebte@3-003° O -RrAethligheadMBRdIuRN via trityl
Brom nag’i on Nucl eo%lﬁlpl iC substi(éguti on H I?Ig\lH Iiijr R ¥
Oethey. v 0 O Method CHH J~ N.R H [00326]

s 2, SRS RO R RS BOAPS! $. Pc im dnse stn

eiffoRebetrlia atiottatih S6héhe e hydroxy group in the C 28
position to the correspondi ng al dehyde foll owed by
reductive am nation, or via conversion of the sane
hydroxyl group to an al kgt eI d¢. foll owed by

di spl acenent with a selection of am nes. [00327]
3-0-(5 -Allyloxy-3",3 -dinethylglutaryl)betulin
starting material was prepared eithe/ via protection
of the C 28 droxy of betulin wth-t®ity

fol | owed by ipling to

5-al |yl oxy-3 \’a t hyl gl ut aryl _ And noval
of the ftyilt ‘; oup (Scheme 17] Yor| By si I

pr ot ecn of "the C 28 hydr ok owed by™tCoupl i ng

(0] (0]
I \/\me

(o] 0
S

[00329] Betulin was selectively trityl protected at the C-28 hydroxy position, then coupled
to allyl 3,3-dimethylglutaryl chloride. Treatment with PPTS afforded 3-O-(5'-allyloxy-
3',3"-dimethylglutaryl)betulin.

28-0-(Trityl)betulin.

[00330] Trityl chloride (2.85 g, 10.0 mmol) and DMAP (0.97 g, 7.7 mmol) were added to
a suspension of betulin (3.1 g, 7.0 mmol) in DMF (20 mL). The reaction mixture was
heated to reflux for 5.5 hours. The reaction mixture was diluted in EtOAc (200 mL),
washed six times with water and dried over Na,SO4. The combined organic layers were

concentrated to dryness in vacuo and the resulting solid was purified by flash column



di met hyl gl utaryl chloride and desilylation (Schene
18). WD 2006/ 053255 PCT/ US2005/ 041043 158 A
wee@pasasi on of allyl protected PCT/US2005/041043
3-0-(3",3 -dinethyl glutaryl¥betulin: via trityl
et her. [00328]
30(5‘ AIIonxy 3',3 -dinethylglutaryl)betulin was

éé%d@l E%%e]f_{ﬁ@'i@ (I @84}3 %ﬂ ﬂ%na)sto%bro&}fwab_]ileodesued trityl
0 efihelr a94 vifé sbﬂ@azzeggmw THNNES (498 Elz] Kebt¥nd- ﬂg)t&ﬁpm 7.81 (34, s),

protected at the C droxy position, then cou

t 0 t yI47368, m)nﬁpﬁyl ot (@H,ylln) dbor Hel8. (2F am ﬁél@t(lb% dhJ/=8.8 Hz),

PPT% aéi oc{d?(zd &F ;%8?&% Z_Sg%HH’r . yl')zb (B, m), 1.87 - 1.94

J (2H, ), m[p@gm}l{ﬁ)tyl chl orlde (2.85 g, 10.0 mmol)
and DVAP (0.97 g, 7.7 mmol) were added to a
suspensi on of betulin (3.1 g, 7.0 nmmol) in DV (20

Eh tdr QN lux for

5 BOrEAIRREL 3eaheiblefdfR) AR ERY DR, e O
(200 nm.), washed six tines vvlth/\g/ater and dried over
Na2S04. The conbi ned organic | ayers oncentrat ed
to dryness in vacuo and the resul was
purified by flash cqurmV\D on @
PCT/ US2005/ 041043 9\/c raph @ lica gel
(EtQAc 0 to 20% I'n°Hept né’) oprowthe desi r ed
trityl ether as a white solid (2.0 g, 42%: 1H NMR

[00331400 Mﬁetulnrc%% -Ohleityl6xha (Bidng, 2. B1meeh), wey added tp@ soluyion pf allyl 3,3-

( Gcii%le@r]fgl Shlgn%ez E(&§§ 3 I& mmoﬁ and -ﬁ'ﬂg}gA((%.'fh rﬂi, 6.0 mmol) in dry
dlchloromethane (20 mL) at 0'C. The reaction mixture was stirred at 40'C overnight,

diluted in dichloromethane (50 mL), washed three times with 1M Na,COs, water and

dried over MgSO,4. The combined organic layers were concentrated to dryness in vacuo.
Flash column chromatography on silica gel (Heptane 95%:EtOAc 5%) provided the
desired compound (1.0 g, 39%) as a pale oil: '"H NMR (400 MHz, Acetone-dg) § ppm
7.32 -7.51 (6H, m, J=7.0 Hz), 7.03 - 7.31 (9H, m), 5.72 - 5.91 (1H, m), 4.99 - 5.27 (2H,
m), 422 - 4,51 (5H, m), 3.10 (1H, d, J=9.5 Hz), 2.82 (1H, d, J=9.1 Hz), 2.18 - 2.43 (5H,
m), 2.00 - 2.16 (3H, m), 0.27 - 2.00 (45H, m); LCMS, 100% pure; R~ 5.30; m/z
(relative intensity) 890 ([M+Na]", 100%).

3-0-(5'-Allyloxy-3',3'-dimethylglutaryl)betulin.

[00332] 3-0-(5"-Allyloxy-3',3'-dimethylglutaryl)betulin 28-O-trityl ether (0.98 g, 1.11
mmol) and PPTS (1.53 g, 6.62 mmol) were refluxed overnight in a 2: 1 mixture
EtOH/dichloromethane (18 mL). The reaction mixture was concentrated in vacuo and the

residue partitioned between water and EtOAc. The organic phase was washed twice with



2.96 (1H, dd, J=10.2, 5.5 Hz), 2.82 (1H, d, J=8.8 Hz),
2.01 - 2.16 (3H, nm), 1.87 - 1.94 (2H n), 0.41 - 1.68

W@ 3861053255 PCT/US2005/041043
3-0-(5 -Allyloxy-3", 3 -di nkiohyl gl utaryl)-28-0-(trityl)
betulin. HO 1OV IO -, ~0[00331] Betulin

28-O-trityl ether (2.0 g, 2.92 nmol) vvas added to a

SO| Ut | gfﬁ?ﬁfﬂvyr gﬁ@o?" jngg%h%"% %d%ﬁ%tagzrt ﬁ,ﬁgllp oL deocﬁgpmrﬁography on
0 sﬂh@ehédl’ (BRI @204 6 Fleptaid) tp@ov@dedﬂh@ d%ﬁf’ééltdoﬁﬁboﬂ?ld(m 8 g, 75%) as
was stirred at 4OCoverr;Wg diluted in

di & Wibse epkid: h B MRS (HQeLY THzwaBR ) &mréé 83 neHOWiLhm)M.17 - 5.38 (2H,

or B s {130l 4208 A ARE AT RS 47 S AT A2 818, 4. 103

FI H8)) 330U, Ch1 013 )0 3phy. 56'(5§]li[|ﬂn9a gel (Hept ane
95% Et OAc 5% provided the desired conpound (1.0 g,
39% as a pale oil: 1H NWR (400 MHz, Acetone-d6) 8 ppm

[ o o) e o8 Syl - v

( Bhityldimethylsily| dther.d, J=9.5 Hz), 2.82 (1H, d, J=9.1
Hz), 2.18 - 2.43 (5H, m, 2.00 - 2.16 (3H, n), 0.27 -
2.00 (45H, m; LCMS, 100% pure; Rt= 5.30; nfz
(relative intensity) 890SCH#MaE .8 1009 .

3-0-(5 -Allyloxy-3",3 -dinethylglutaryl)betulin. J H
OH ~~0O O [00332]
3-0-(5‘-AIIonxy-3',3'-dirrethylglutar#)betulln

28-O-trityl (0.98 g, 1.11 mol d PPTS (1.53
g, 6.62 muol y"were refluxed overnighttinja 2: 1

m xt ure dj ¢ chl or onet hane (18 Q“ 2O S@ ction

i Xt ur e ?ratedln vac : r ési due
partiti pet'ween wat er andHeé The organi ¢ phase

was wa¥hed™~twi ce with WD 2006/ 053255 PCT/ US2005/ 041043
160 water, dried over Na2SO4 and concen rat ed fin
vacuo. Flash col umm chromat ography on W
(EtQAc 0 to 20% in Heptane) provided the deS| red
conpound (0.518 g, 7p% as a white solid: 1H NMR/(400
MHz, CDC13) 6 ppm 2 - 6.00 (1H, m, 5.17 - 5.
(2H, m, 4.68 (LW Id> J=2.4 Hz), 4.52 - 4.61

O...m
n, 4.42 - 4.50 ~°"3.80 (1H, d, J=40. ?'7<
o) o —
\/\owo ‘ \/\owo
[00333] 3-0-(5-Allyloxy-3',3"-dimethylglutaryl)betulin was synthesized in three steps

from betulin as shown in Scheme 18. Betulin was selectively silyl protected at the C-28
alcohol position, then coupled to allyl 3,3-dimethylglutaryl chioride. Desilylation using
tetrabutylammonium fluoride afforded 3-O-(5"-allyloxy-3',3'-dimethylglutaryl)betulin.

28-0-(tert-Butyldimethylsilyl)betulin.




Hz), 3.33 (1H, d, J=10.8 Hz), 0.57 - 2.56 (53H, m. B.
Preparation of allyl protected

W@206/(033258' - di met hyl gl utaryl )betulin: -- via tBCT/US2005/041043
butyl di net hyl silyl ether. 8THEME 18 HOS., OH HO HO
OO0 ~dci 1J, H HOHO I'" OOOO ~~00E ~\0O
[00333]

0-(5"-Alyl t.h I
10033 7 hock SUpNeT oY it ndR P AR b B % 1 BwiDiin ary DMF (10
SGHE W ad 8ddeBeboud kisp¥Rsorsst Bty €29 Sid zy}mﬂa&mhﬁ@hﬁﬁaﬁne (04 g, 5.8
the G 28 al cohol §03| tion, then coupl ed to all

3 18md]) rint DYF (20t mby lat ORT.orTheetcatian myktare was hgatwb at 60°C overnight

ée(éerac(%gl%t %e'r-q"%‘”"]o’%ﬂgb%ﬁ ag‘!Cﬁ,et'ﬁlfm{ ge{ag %j i/r*l}ftgre it TIRS (ﬁhluted in EtOAc (300
8nDy, (hdd- tBbeytid b Rith shiatatad NQHUQL' four tin@d witioOWW¥e), and dried over

2006/053255 PCT/ US2005/ 041043 161 [ 00334 A sol ution

ofNa28Ps.- e ytoatbiadngiganir yayeshWerd eencentrat duyngsspiporacuo and the

IS R AR e o (0 0

NTEDI%) i Heﬁhﬁe)(tacgwé.)headesi@@ TED)MS efdrk iasna wiitd sold Wsg, 71%). TLC
heat ed at 60C over.ni g@é% becane clear solution abaove
r

45469% BRAIRAMIR: NUR @00 MBa CRCE) mpm 468 (1H, d, J=2.4
=g f
TSI AL PSP e ALl 1y . 10

orlgeh{4el, gy @68 - wei2d56dnment rated to dryness in vacuo

and the resulting solid was purified by flash col um
chromat ography on silica gel (EtOAc O to 30%in

Heppas &)mglbxgisv 8" Hhﬁetﬂg@uftﬁf&1)T%(t§ithﬁftylaﬁn@th\9»ﬁﬂ§1§ betulin.

solid

[00335] 28-O-(tert-Butyldimethylsilyl)betulin ether (1.8 g, 3.2 mmol) was added at 0 'C to
a solution of allyl 3,3-dimethylglutaryl chloride (0.98 g, 4.4 mmol) in dry
dichloromethane (10 mL) and DIPEA (1.5 mL, 9.0 mmol). The reaction mixture was
stirred at 40'C overnight. The reaction was concentrated to dryness in vacuo and the crude
solid was purified by flash column chromatography on silica gel (heptane 95%:EtOAc
5%) to give the desired compound (0.58 g, 25%) as a white solid. "H NMR (400 MHz,
CDCl3) 6 ppm -0.06 - 0.06 (6H, m), 0.66 - 1.70 (54H, m), 1.73 - 1.99 (3H, m), 2.26 - 2.50
(5H, m), 3.21 (14, d, J=9.8 Hz), 3.63 (1H, d, J=8.8 Hz), 4.33 - 4.48 (1H, m), 4.49 - 4.68
(4H, m), 5.19 (1H, d, J/=11.7 Hz), 5.28 (1H, d, J=17.1 Hz), 5.72 - 6.01 (1H, m).

3-0-(5'-Allyloxy-3',3'-dimethylglutaryl)betulin.




(30% Et OAc: Heptane) Rt = 0.58, 1H NWR (400 MHz, CDC13)
S ppm4.63 (1H, d, J=2.4 Hz), 4.53 (1H, s), 3.63 (1H,
wa@l200868285 Hz), 3.10 - 3.25 (2H, m, 2.30 - 2.4PCT/LE005/041043
, 1.80 - 1.96 (4H, n), 01@®8 - 1.72 (56H, :
3-0- (5 -Allyloxy-3',3" -di rrethyl glutaryl)-28-0-(tent-bu
tyl di met hyl silyl) bet ulin. H 0Si - ~~0O 0 [00335]

1003587 5 Gt e i PR SO gfher 0.578 £ 0.78

3.m3m6f) AB4 tlaghiiAiMbnieR! MIdde (£9- 88, oM ﬁl "FHF”@'IW rhlﬁol) were stirred
dry dichlorométhane (10 nL) and DI PEA (1

mmrsr)mgh‘fheTHEa(% nilgn Thexcwtlen WHEtUIrG Wi dléldechm Elt@P@ and washed twice

o S e S SO B B SRPE 1 s e R b fatography
C QJnLSEm:aC‘gBI @mmqrt@plm% f?lrhe‘@talnb):ﬁogﬂed &Hbaibblaétec&ﬁﬁ&ﬁﬂwqoz g, 82%)

5% to give e desired conpound (0.58 g, 25% as a

WS eVt soénd 1H NMR (480Midz CD@rC 8pmd). porm2-08. @8H, m), 2.28 - 2.55

ACCER BT AN X R

483 Jrﬁz 543 3BH; d4f—463(141 5mp. (14, 4U=1 741ﬁ 5.81-6.01 (1
(3{’5’ g 1H)” d, %J =11. 5 28((1H d, g) (
m)572- 601(1H n .
3 0-(5 -Allyloxy-3,3 -dinmethylglutaryl)betulin. H OH
~~O O WD 2006/ 053255 PCT/ US2005/ 041043 = 162 [ 00336]
3-©- ARinAMynyh&iy/via nudleophilie siydtiutivar y! ) bet ul i n
28- O- TBDMS ether (0.578 g, 0.78 mmol) and
tetrabutyl ammonium fluoride (2.1 niL, 1 Min THF, 2.17
I i ¥ e
R S G A ey it B 28 M
twice wth water, dried over Na2SO4/ and concentr at ed
i n vacuo. Flash coI um chr omat ogr aphyon silica gel

(EtOAc 0 to 10%in heptane) provi e, desired
compound (0.402 g, 820@ as a ol1d. 1H NVR (400
VHz, CDCL3) 5 ppm0, 71 4 (495°m, 2.28 - 2.55
(5H m 3.33 (1H, “deP .05, 4.2 Hz), 3.80 (1H, dd,

J=10. 37Hz),441-451 (1H, , 4.53 - 4.72 _
[003374H, n‘)3 -O%35'281Iyloky-343" d@lﬁqtbyl:gh}t@)yl)b@tu (1Hwag, J=1epcted with

Fﬁ%‘)léeggﬁ)ﬁ?ﬁp@ngzﬂgt Ia{bﬁp 6{]90romlde to prov1dseycﬂe gesueg halo gen derivative.



28-Bronp-3-0O (5" -al Iyl oxy-3', 3" -di net hyl gl utaryl )l up-2
0(29)-ene. HBr '~~0O[00337]

W@2@6(05325A1 | yl oxy-3', 3' -di net hyl gl ut aryl ) bet ul POTER05/041043
reacted with triphenyl pho$@hi ne and carbon
tetrabrom de to provide the desired hal ogen
derivative. WD 2006/ 053255 PCT/ US2005/ 041043 163

S Rl AR o 1o

JIO -

- s Method CW J% HNRR O O HOO [ 00338]

3-0-(3",3 -Dinethyl gluta H;E - am nol up-20( 29) - enes
can be prepared by reaoéq\f f’ﬁ%ﬁglesi red primary or
secondary amne with 28-bronpo-3-0 (5" -allyloxy-3',3"-

di met hyl gl utaryl )l upane under standard conditions. C
Ami ne synthesis ia reductive amnation. Methgd M

Am ne i ntroducfi-
HHR Y

Reduction <
[e] (o]

S A

[00338]

via reductive am nati on.
rHNR- O0~~-0 v v ~
NRiRrr NRR O O I\/bibho

\/\O o

10 iN,

Method C

NRR'

3-0-(3',3'-Dimethylglutaryl)-28-aminolup-20(29)-enes can be prepared by

reacting the desired primary or secondary amine with 28-bromo-3-0-(5"-allyloxy-3',3'-

dimethylglutaryl)lupane under standard conditions.

C. Amine synthesis via reductive amination.

Method M: Amine introduction via reductive amination.

[00339]

SCHEME 20

Z-2
+

20 Z2 Y

Reduction J

NRR' NRR'

Method C

3-0-(3',3'-Dimethylglutaryl)-28-aminolup-20(29)-enes can be obtained in two

steps by reacting the desired primary or secondary amine with 3-O-(5"-allyloxy-3',3'-



HO O E ~~0 0 [00339]

3-0-(3",3 -Dinethyl glutaryl)-28-am nol up-20(29) - enes
wa@ae6l0s326Ht ai ned in two steps by reacting thePdpEs1008041043

primary or secondary am nelédi th 3-0-(5' -allyl oxy-3,3

WD 2006/ 053255 PCT/ US2005/ 041043 164

dinethylglutaryl) 28- oxolup 20(29) ene, followed by

iwggxryggc B*é]Sp |28 ene ta tilowecli rlg]ynt € reguc‘uon of the intermediate
19111(1e5un(ﬁk@éh@ﬁﬁcghd1§onsd' met hyl gl utaryl) - 28- oxol up- 20(
29) - ene. ~~0 O [ 00340] A solution of

3-0- (5 -aIIonxy 3 3 dlnethylglutaryl)betulln (370

My T R R e R S b v T

di chl or onet hane (3 m.) and left stirgping at rt for
three hours. The reaction mxture . washed three
times with 1M sodi um hydroxide, drigd over Na2SO4 and
concentrated to yield 381 ny of

[ularyl) - 28- oxol up- 20(

3-0-(5" -allyloxy-3", 3 2di
29)-ene. This conpol Wgs t hout further
purification. EXAMPLE 9 Synthesis of C 28 Am nes

[0034%(% (8) -3:2?{} AolsohnrtidQ( 39) 3angs)alfylaxi Bot dikdettiytgld@i)betulin (370 mg) in
3-@ellgronsthaned iy vgsadded f9 @ sEpaRfitopiBessdiogin. reredinate (290 mg)

Eﬁﬁw‘ﬁﬁﬁlﬁf‘@%ﬁg AT 1o e Ol R 05T e miture wes

1 6kasGeHHNEe 2inds] withHEMHod@ih hylitoxidy, ditibd pvehd4SH, and concentrated to

NNSElEIgg 9&{4 r&é f—éﬁ\l—l‘?mgﬂﬁt ﬁ%pdgée@?]%x}[fz?a' mirﬁet%ylzgluhclaxiyl)%-cl)_)lcolup-20(29)-ene.

This compound was used without further purification.

EXAMPLE 9

Synthesis of C-28 Amines (28-Aminolup-20(29)-enes) from Betulinic Acid.

[00341] 3-0-(3',3"-Dimethylglutaryl)-28-aminolup-20(29)-enes can be prepared in six

steps from betulinic acid as shown in Scheme 21.



HR Mthod FHOO=_0 \x/ JlIl~HH-j" v "O=HO

$H ,H [00342] Betulinic acid was converted to the
wappoopsat e 3- O acetyl betulinic acid G 28 amPdBUS®05/041043

previously described (Schemd 11). Lithium alum num

hydri de (LAH) reduction of the amdes to the

correspondi ng am nes via nethod 0 was acconpani ed by

deacetyl ation. The resul tj ] al cohol s were

sel ectively N Boc protec&gg%ggiﬁgﬂ~nethod P. Final

i ntroduction of the glutaric side chainin the C3

position using nethod J and then nethod F afforded

t he 4 ,

3-0-(3',3 et hyl gl utaryl) - ' nol up- 20(29) en

Met hod P 1,;;;[;1 of bet attisdgs, H H L
343F ASolutip

H R 0= THE 2] " ﬁ&

3- Onol gL I)betuPWﬁ?c am de (1 equi vabe
stirred under nlrrogen whi | e addi nd’
solution of LAHin THE (1 Min THE, 4 equivalents).
The reaction m xture was heated at 45 C for 16 |hotrs.
The reaction was carefully quenched with a soljution
of K2C03 (1 M and extragted several tine;ﬁyth e
2006/ 053255 PCT/ US2005/ 043 166 Et CAc. e
organic | ayers were drke
in vacuo to give W ]
solid whic S @ fhout further _ fcation.
Met hod P:" Boc pr ot ggtion of 28-am nofug:20(29)-ene. R
HR NHNY+ Boc2(r) Il O THE

[00342] Betulinic acid was converted to the appropriate 3-O-acetylbetulinic acid C-28
amide as previously described (Scheme 11). Lithium aluminum hydride (LAH) reduction
of the amides to the corresponding amines via method O was accompanied by
deacetylation. The resulting amino alcohols were selectively N-Boc protected using
method P. Final introduction of the glutaric side chain in the C-3 position using method

J and then method F afforded the 3-O-(3',3'-dimethylglutaryl)-28-aminolup-20(29)-enes.

Method O: Reduction of betulinic amides.

LiAH,

~

THF

[00343] A solution of 3-O-(acetyl)betulinic acid amide (1 equivalent) in dry THF was
stirred under nitrogen while adding a solution of LAH in THF (1 M in THF, 4
equivalents). The reaction mixture was heated at 45 °C for 16 hours. The reaction was

carefully quenched with a solution of K;CO; (1 M) and extracted several times with



HO H HO [ 00344] Di-teat-butyl dicarbonate (1.1 eq.)

was added to a solution of 28-am nol up-20(29)- ene (1
weqoop/053258iry THE (5 nmlL) and left stirring at rpCT/w82005/041043

three hours. The reaction miéxture was then diluted

wi th nmethanol and all organic solvents were renoved in

vacuo to yield a crude solid which was used w t hout

urlf cation.
N—%&b Thegos 1@6@ grgagic layeraiveln st avey NeSee aid eracentaged in vacuo
O(tg 9%1%9 Wﬁ? d%ésir\é&‘t éo‘ﬁﬁﬁmnég :Bl\/gt ﬁgld'f'e "Lol-l)il“’%l&ﬁd %’aﬁ ﬁed aW/\[hout further
31@n@&ﬁu®f Di nethylglutaryl) 28-(t- butoxycarbonylan1no
)l up-20(29)-enes can be prepared applying nmethod A
(acetylation with allyl 3,3"-dinethylglutaryl
ChNONod: pdeqhiofiad BY28mhRGlug Aoty  at | o) and
nmet hod F (Boc deprotection). LE 10 Synt hesis of
Betulin C—28 Reverse Am des _//
(28- Acyl ami nol up7 20(29) -enes) [00346] -
3-0-(3", 3 -D ne4 ‘
es can be pre

3-0- (acetry 3 ’ ehe .
2006/ 053258 PETI Us2005/ 047643 1€ CSEMVE 22 3 H H H
a - N H Method D H NethBd gRH} _ = with
ammonia 00 0O0O>_  AOHO / - HH _H Mthod O

[00344(]) H Di-tert-butyl dicarbonate (1.1 eq.) was added to a solution of 28-aminolup-20(29)-
ene (1 eq.) in dry THF (5 mL) and left stirring at rt for three hours. The reaction mixture
was then diluted with methanol and all organic solvents were removed in vacuo to yield a

crude solid which was used without further purification.

N-Alkylated-3-0-(3',3'-dimethylglutaryl)-28-aminolup-20(29)-ene derivatives.

\( \\< 1) Method A

2) e o 0

3) Method F /U\></U\
Ho 0

[00345] 3-0-(3',3'-Dimethylglutaryl)-28-(¢-butoxycarbonylamino)lup-20(29)-enes can be

prepared applying method A (acetylation with allyl 3,3°-dimethylglutaryl chloride)
followed by method C (de-allylation) and method F (Boc deprotection).

EXAMPLE 10

Synthesis of Betulin C-28 Reverse Amides (28-Acylaminolup-20(29)-enes)

[003406] 3-0-(3',3"-Dimethylglutaryl)-28-acylaminolup-20(29)-enes can be prepared in

four steps from 3-O-(acetyl)betulinic acid as shown in Scheme 22.



R=9g~-R H1l)Method AHOOZ2) Mthod OO0 \x/ I.J HH

HO'~O HO 4~H H [ 00347] 3-0O Acetyl betulinic acid was
wa@eovees2etl i nto the C-28 prinmary am de usi ng PEL/OSZHOEN41043

Reduction to the am no al ctdfol using nethod 0 was

foll owed by selective N acylation using nethod Q

Finally the glutaric side chain can be introduced

using nethod A followed &Wa Cto yield the

desired reverse amide. N ; i de coupling. CR

J. HNHz ONuR O HO HO [00348] A solution of the

desired acid chloride (2 equivalents) in
d|chloronetha%e was added to a/éolutlon of _/4

iﬁd t he reacy iQ (1'red at rt

t hree hodrss / Te
di -!Ul “di chI orom\gﬁh d washed t wj

HCl . Th&*'organi ¢ phase wa ’HI‘I ed over Na2S*'and
concentrated in vacuo to give the desired crude
product, which can be used w thout further IMM
purification. WO 2006/ 053255 PCT/ US2005/ 041043 Y168
3-O Acetyl betulinic acig amide. A/1 H NHZ Q)= O O
[00349] The conpound was*synthesi zed from g
3-O acetyl betulinic Lgm ng net hod D \
ammoni a i n et hang | oR_HYEf |

chr omat oggg?zngaer desired conpo 43
% . R 04 (ETOAC:#eptane 38:62).
28- Am nol up- 20( 29) - ene.
[00347] 3-O-Acetylbetulinic acid was converted into the C-28 primary amide using

method D. Reduction to the amino alcohol using method O was followed by selective N-
acylation using method Q. Finally the glutaric side chain can be introduced using

method A followed by method C to yield the desired reverse amide.

Method Q: Amide coupling.

[00348] A solution of the desired acid chloride (2 equivalents) in dichloromethane was
added to a solution of 28-aminolup-20(29)-ene (1 equivalent) and DIPEA in dry
dichloromethane and the reaction stirred at rt for three hours. Methanol was added and the
mixture diluted with dichloromethane and washed twice with 1 M HCI. The organic
phase was dried over Na,SO, and concentrated in vacuo to give the desired crude

product, which can be used without further purification.



H NHZ HO [00350] A solution of LAHin THE (1 M 2 nl)

was added to a solution of 3-0- acetylbetulinic acid
w@niod®332280 ng, 0.46 mmol) in dry THE (3 nlL) apdr/URm®05/041043

reaction was stirred at 4%8C for 16 hours. The

reaction was carefully quenched with 1 M potassium

carbonate, and extracted several tines with EtOQAc. The

organic ase. was .dri ed over Na2SO4 and concentrat ed
i rﬁqaéféﬁﬁfgﬁ’&t‘gl’\)%a‘i‘ @"HESi red crude
28-am nol up-20(29)-ene (170 ng) which was used
W t hout furt her purification. tert-Butoxycarboxam de
N-[3-0-(3",3 -dinmethyl glutaryl )| fip-20(29)-en-28-yl] H
H - N~ HO H HOO H [00351] Z8Ari nol up- 20( 29) - ene
i g-ust ng net hod P,
acylated with allyl 3,3"-di m Mt af yl chloride
usi ng nmethod A and de ‘ :
PCT/ US2005/ 041043 1
CDC13); 5 ppm 4.68 (1H, 458(1H n, 4.52 - 447
[003 :} ;7 ??_ﬂleJqullp%yn \cz)v,gg sy}%ﬁqgi@éﬁ%mﬁ@aoetyl%etgbmefﬂd a@alym\g method D

6. \§1’th ]73M7 ﬁ%ﬂ)magn ?r%tha%oﬁ)q)lﬁﬂi'éatldﬂ l@eﬁaﬁl?coluﬂmgc%r&ﬂ%ﬂgphy gave the

ure
m cbs(rccbd:canpomdl(m(hng 43/%0). 0.4 [E@Na-ﬁeﬁiﬁ%e 38:62).
3-0-(3,3 -dimethylglutaryl )l up-20(29)-en-28-ylam ne H
NHh HOOH HG'VO H|[00352] Trifluoroacetic acid

( cB-Abiinekyp-202PHrme) was added to a solution of tert-

[00350] A solution of LAH in THF (1 M, 2 mL) was added to a solution of 3-O-
acetylbetulinic acid amide (230 mg, 0.46 mmol) in dry THF (3 mL) and the reaction was
stirred at 45 °C for 16 hours. The reaction was carefully quenched with 1 M potassium
carbonate, and extracted several times with EtOAc. The organic phase was dried over
Na,SO, and concentrated in vacuo to give the desired crude 28-aminolup-20(29)-ene (170

mg) which was used without further purification.

tert-Butoxycarboxamide N-[3-0-(3',3'-dimethylglutaryl)lup-20(29)-en-28-yl]

[00351] 28-Aminolup-20(29)-ene was sequentially N-Boc protected using method P,
acylated with allyl 3,3 -dimethylglutaryl chloride using method A and deallylated using



but oxycar boxam de

N-[3-0-(3",3 -dinethylglutaryl )l up-20(29)-en-28-y1] in
walc@hklosa2esret hane at 0C. Cool i ng was renoved aneCT/iig2005/041043

reaction mxture allowed ttw9warm to rt over 2 hrs.

The reaction m xture was concentrated to dryness in

vacuo, re-diluted in dichloronethane and

re-evaporated. Dilution and evaporati

- peioncc TR AMITE ORI b6hHANaS 4 Hall Fagiled.52 — 447
pf(ggj ?%1,25’:4@6( 1ol§h), G2 UM 3§ RPITRY, Q% APRY 7t 9y, ¥h S48 4L Y94 Hy), 2.97

3--02(9 (181, -ddj sred $yy13gT mm,r:yngn QBSZ@HZQ» 2107281 Y atine), 1.75 — 0.77

[ O@gﬁghlﬂw ﬁ& Z@urewf\z 5022 (rﬁl)at1V%lrl(§%181ty}3’;CHQ[Mn&a 155%).

, 2.68 - 2.62 (1H, m, 2.42 - 2.28 (4H m, 2.04 -
1 85 (1H m, 1.74 - 0.75 (50H, m; LCMS, 95% pure,
Rt 3-0-@B.' 33gdiméthylghahad)lup-20(X%eai28yylamiite ([ M+-H+]
1009 . Trifl uoronet hyl car boxam de
N-[3-0-(3",3 -dinethylglutaryl)l up/zlb(29) en- 28-yl ]
-/ FF HHF NHO HHO-~-OH HW}

PCT/ US2005/ 041043 170 [00354] 1
CD30D); 8 ppm 6.15 (1H, br s)
m, 4.52 - 4.46 (2H, 9 3.6
14.7 Hz), 3.16 -, 3 s ot 5. 136Hz), 2.50
- 2.36 (4H m, 2.10 - 1.93 (W, m, 1.77 - 0.75 (48H,
. 0
[00352]{ ehg\/}sfgjf)h?ogg/%:eg %J ,r\ﬂep}\cﬂa_l(]:a 1é@o/§q11\@jnggiﬁj(|_%%gi§ddeg to a solution of fert-

C QlRghbRl Acti 0356hedh — .

eva EIR;}{\CI on o H V-1 mﬁl bl@l on anﬁ) c r)?l’iqie%(ﬂo??tenagg s m

f oditldesomedieane rat D 1Y @lelagt\mlremh\eﬂd qmlddh@mb’son mixture allowed to warm
26: 231-235

E ]l\_/tgggjenf/ér%ggﬁ ml?hweac‘%qn lglFXturf wzfsI C,?Pﬁi{‘?ﬁ@?e%l oSS 1 vacuo, re-diluted in
14g e RioromdiRant 188 kb eval PR3 6 IDilliien Qﬂﬂ%aﬂoﬁﬁ&ﬂ Wlab RRice repeated. The

Mr-2, was naintained in continuous culture wt
c otrpllecentaipel tra ¢ormMunds Aot wetersem&%erdénaﬂaahaqcrﬂmmedumnatography to
sup% rrentr cEu&/\nth L-glutamine at 5% CO2 and 37C).
rchﬂ% Were first dissolved in di met hyl
sul foxide at a

m, 4. 62 (1H,
5 (I H, dd, J=6.8,

3-0-(3',3'-dimethylglutaryl)lup-20(29)-en-28-ylamine:

[00353] '"H NMR (250 MHz, CD;0D); & ppm  4.66 (1H, m), 4.59 (1H, m), 4.40 — 4.34
(2H, m), 3.08 — 3.02 (1H, m), 2.68 — 2.62 (1H, m), 2.42 — 2.28 (4H, m), 2.04 — 1.85 (1H,
m), 1.74 — 0.75 (50H, m); LCMS, 95% pure, R, = 4.03; m/z (relative intensity) 585
((M+H'1100%).

Triflnoromethylcarboxamide V-[3-0-(3',3'-dimethylglutaryl)lup-20(29)-en-28-yl]




concentration of 10 ng/nL to generate master stocks

with dilutions nmade into tissue culture nedia to
w@emen0s3265 wor ki ng st ocks. The final drug concePtT/as10051641043

used for screening were 2850 2.5, 0.25, and 0.025

g/ L. For agents found to be active, additiona

dilutions were prepared for subsequent testi ng so that

an accyrate EC50 val ue (defined belQo

oossfl eyt RNk g éplélr(é\é\fr bhSutgt |(1:%’tlé)’f4-62 (1H,m),
5 =
e 2ld i, S S350, QRTELR L PRS- Hhs B, da, S50,

451[3 OHz) 12c305- R36qdHym)( HI1Y-11.93 (IHB m¥ol. 7% e)0. %t (48H, m); LCMS, 95%
concentration n cessar o.r W kil ling of
t P & F 4% g¢t e%&lvesl%eaxigy)ﬂggz Mﬁﬁédﬂgg ( Pl). )

Cont r ol mells containing virus and cells only (no
drug) and cells only (no virus or drug) were al so
prepared. A second set of sanples were prepared
identical to the first ed to cells under
identical conditions mﬁ?ﬁéﬁipgﬁﬁﬁg (nock infection)
for toxicity determ nations (1C50 defined below). In
addi ti on, AZT was also assgyed during. each experi nent
as a positive drug Phermaeplogmyaldglisity)

virus-induced cell killing was detern1ned by neasuri ng

cell wviability using the XTT nmethod (Roehm N., et
[0035%]., SUFHeapiologhmip @uhldaticx iof iIHIY -haiahibiédrecam e dcabyedXdit as follows

gsl?;sg‘%gt@”gﬁf?gegt%%%gfé %%t?%olm%ﬁo%{) (sotifle filt c?z{‘}g‘?@!?;fogg“g?sza:231-zgs
W G5 CROUE AL B AP bl I BoE T #B 51580 (1d0g. VIO

53255 'PCT/ US2005/ 041043 171 concentratlon of ‘
[00336¢st sdftpl dumbn cTrepld Himexi MTt2 %080 mhintdieednie keontifumus eclilture with

| t f the.test
LR REHENC: WP TR M
?%%/005% Lie 3THOr apesit dagpldd dpere (As) disheveR A AirddthiNgilfoxide at a

C50. The effectlve (EC50) and inhibitory
( |o@5@e)nt1@bm oftl0amonls t6 @en@m&eimaﬂtv stoeksy with cm’qlaons made into tissue

Cyt toxicity, res t|V e -detgrnine
SR Ty
Ofsci‘dlei‘ﬁn Weé QDI 1.5.0m25 GindO0PBQIpAES.. #8r aZdbs foZul@to Be'Zé?ctlve additional

227, 231, 235, 246, 248, 250, 252, 254, 256, 258, 260
giglutlggm wegesgepggq f012 gg)se@gqt tegt@qg SO g@g anga_pfura@]_]%Cm value (defined

3 %}o@é%{ul%%egc’leteg%%le& i‘;s}’ Q@élf’s %z}gegyl%ﬁ%gg%ﬁ@lﬁggﬁsg R fwell) and to

4Zhch 4dihple 448, wabtlded ST fadedidéintaiding, MA7Bcelld ZV 3 x4®3cells/mL and
485, 493, 501, 505, 509, 672, 674, 676, 687,
6g1§u16@f7V1rWi1001#g@ (H;Ié(gl IHKB, 1sol;a.§@ at@ goncgggatlonslgafessary to result in

1 = 17/ §€%nb%§13tﬁe céig@l%g/é%éfét 15 &g@ Fos@‘}ﬁfec@éﬁggﬂ? @bntr@ap\%@lls containing virus

erm ned describ
akxmd&;ellﬂ' belyane idrig) ind celly otly ({ET5a of diug) Iweseealso prepared A second

npetj{]ag?pég(slr\g%q ede(;{a%%d qgjlgtg 3herg ? (tigabo eﬂ/l% ge(?ls I\l/llnder identical

a%ﬂ&u%%@ Wihott [vifat gnas&p LESRRhE Fof S0 A0t VRERE®a8bnP(ICs, defined
| east two experinen 00358]° The fol |l ow ng exanpl es

artelaw). Us taddition.e AZBuwash elso |assmy¢d dyring feacthexpesinisoties amgsitive drug

control. On day 5 PI, virus-induced cell killing was determined by measuring cell

viability using the XTT method (Roehm, N., et al, supra). Compound toxicity was
determined by XTT using the mock-infected samples. If a test sample had suppressive

capability and was not toxic, its effects were reported in the following terms: ICso, the



conpositions of the present invention. O her suitable

nodi fi cati ons and adaptations of the variety of
wa@endiosizens and paraneters nornal |y encount er eBCEHNS2005/041043

obvious to those skilled i the art are within the

spirit and scope of the invention. [00359] Those

skilled in the art will recognize that while speC|f|c

e ve bee il ustrated crib
varSRFGR, AEG, PERDe alierRehBiscto, Santl Receonir bfstad MT-2 cels
depatg tm@oﬁéﬁﬁatl&ﬁoﬁmb kst s SaPRabeS totsﬁﬁprés%‘l-ﬁ'v I‘eﬁpcatlon by 50%;
[ 00360] O her enbodi nents of the invention wll

appied Bt Thempentoe endski (TDehe iratia pBther¥Cso to BRko. The effectlve (ECso) and

L e T O .

s péaterhiinal (Roshan.,exahplkgs)be consi dered as exenpl ary
with a true scope and S£| rit of the invention

[003§ﬂ! %Q i Hefi Rglagirabgvalpion gt TGN h gnhibisiopdor gympounds 49, 206, 218, 223,
publsi 63 '2‘38%@%@@5@% g?@éis%”%aa%op%ze%i\%éfﬁ 293, 297, 301,

herein dre tu I’ncof por etence
ZOW 058235, m3m53@43@&33713@1 3\4}5@3'49, 553;@5'7'\@ 365 369, 373,

0 377 330 408 TER 0 a e 248 Adoptian 1457 st 6. 46D otiBad 77, 481, 485,
thme@()l 50bes8, 872 R4l &760%8%936@%@37' 701, 705, 709, 717, 721, 725, 805,

car boxyal kanoyl', car boxyal kénoy! ,
al &Zix;&zé; &&y%él, l&sﬁo;%m 844l Béa,yBﬁﬁgy@h?r Hong, 80 Kariogh, and 1137 was

ﬁi@ e %}n &y élg?cg%)ﬁ@ o%%?%ﬁ% a:dt1— g&%rlt?’o&\eso ! fkoarm%ese compounds

nmoegddk ftbaraboac arope nylah %BQB/ 030 uM. The ¢ otox1c1tP/ (ICsp) ranged from
di al glanlnocarbonﬁ}alkanoyl heteroaryl kano
H

he%bé’ eykMytoapReirol0 nMaetAdt dasacgﬂpc%spmgmsaankamgge of at least two
gﬂqﬁ@[%am nocar bonyl al kanoyl ,
he rocyclyl am nocar bonyl al kanoyl

[00358]anoaritrofdiohdingy leabrspleO te, illustrative, but not limiting, of the methods and
al kyl sul f onyl am nocar bonyl al kanoy|
ar%ﬂ@gplﬁlgp@,pféfﬁ%g%wp@rk a@ggqr suitable modifications and adaptations of

suht Qank o&faémlﬂt egﬁ'f?lnf%gmete{s no Sllghencounterefl ; @d obvious to those

phospho am nocar anoy ono
p Hetrd feldom thel MaarethnstHefspmk kla:hmbbe of the invention.

ous) Y1 UbemaLianay o oL RARSPROIORLanO. 22 e e
- GhigsoRic, ancﬂd%%]eﬂ, various modifications and changes can be made without
departing from the spirit and scope of the invention.

[00360] Other embodiments of the invention will be apparent to those skilled in the art
from consideration of the specification and practice of the invention disclosed herein. It is
intended that the specification and examples be considered as exemplary only, with a true
scope and spirit of the invention being indicated by the following claims. All

publications, patent applications and patents cited herein are fully incorporated by

reference.
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~~0 Rs ~~D~Rs ~ VNCR ~ ORe B 0 0 (i) (ii) (iii)
w@RMp/052850 R, 11 R!, RO /R z /R's N *- 0 dr®i/UBR005/041043

YRL7 R Rs or 00 (v) (vin2 (vii) (viii) R3is

hydr ogen, hydroxyl, isopropenyl, isopropyl,

- hydr oxyi sopropyl, 1'-hal oi sopropyl,

1'-thioisopropyl, 1'-trifluoromethylisopropyl,

2' hydroxylsopropyl 2' - hal oi sopropyl, 2'- ,

th“qbgpggggxhwﬂgbrgrlfluoronethyllsopropyl

1' - hydr oxyet hyl , (alkoxy)ethyl

1 fﬁg%* t 1yl (arylalkoxy)ethyl;

L A%g#%?%%?tony ogb ethyl acetyl, 1'-(hydroxyl)-1'-
(hydroxyalkyl)ethyl (2'-oxo)tetrahydrooxazolyl,
1',2'-epoxyisopropy|, 2' - hal oi sopropenyl, 2'-
hydr oxyi sopropenyl , 2'-ami noi sgprogenyl ,
2' -t hi oi sopropenyl, 3'-hal oi sopfopg
hydr oxyi sopropenyl, 3'-am noi sopropg
3' - thi oi sopropenyl, 1'-al koxyet
hydr oxyi mi noet hyl, 1'-al koxy
vmaeH1Y|s-§630r d
hydroxy; R33 and R34 are |ndepe deqﬁly h»:m
al kyl', al kanoyl, arylgal kyl, etrroaryl.lkyl
arylsulfonyl S y

het erocycl e
addi ti ongjo
zero to three;

or a pharmaceutically acceptable salt or prodrug thereof, wherein:
R; is C3-Cy alkanoyl, carboxyalkanoyl, carboxyalkenoyl, alkoxycarbonylalkanoyl,
alkenyloxycarbonylalkanoyl,  cyanoalkanoyl,  hydroxyalkanoyl,  aminocarbonylalkanoyl,

hydroxyaminocarbonylalkanoyl, monoalkylaminocarbonylalkanoyl,
dialkylaminocarbonylalkanoyl, heteroarylalkanoyl, heterocyclylalkanoyl,
heterocycylcarbonylalkanoyl, heteroarylaminocarbonylalkanoyl,
heterocyclylaminocarbonylalkanoyl, cyanoaminocarbonylalkanoyl,
alkylsulfonylaminocarbonylalkanoyl, arylsulfonylaminocarbonylalkanoyl,
sulfoaminocarbonylalkanoyl, phosphonoaminocarbonylalkanoyl, phosphono, sulfo,

phosphonoalkanoyl, sulfoalkanoyl, alkylsulfonylalkanoyl, or alkylphosphonoalkanoyl;
Ry i1s formyl, carboxyalkenyl, heterocyclyl, heteroaryl, -CH,SRjy4, -CH,SORjs, -
CH,SOzR14,



R4 is hydrogen; or R3 and R4 can be taken together to

formoxo, alkylimno, al koxyimno or benzyl oxyi m no;
wOR0B08RAD53255 PCT/ US2005/ 041043 174 RS is QReTRB2005/041043

al kyl, al kenyl, al kynyl, c#&mBboxy(C2-C20)al kyl, am no,

am noal kyl, di al kyl am no, nonoal kyl am noal kyl ,

di al kyl am noal kyl, al koxyal kyl, cyanoal kyl

al kyl t hi oal kyl, cycl oal kyl, cycl oal kyl al kyl, aryl,

aryl al kyl, heterocyclyl, heteroaryl,

het er ocycl yl al kyl heteroarylalkyl spll fo, phosphono,

squ@%L%qu ph pho%gﬁL&yLmlalk Isulﬂdnyl % o

al kyl phtspholjo, al kamoyl a noa‘kyb/ g g,

ani nocar bonyllal kyl , al kyl ani nocar bonyl al kyl ,

dlalkylan1nocarbonylalkyl hét er ocycl yl car boRyl al kyt,
cycl oal kyl d%r bonyl al kyl) (iii) (iv)
heteroarylalkylan1nocarbagmialkyl R
aryl a kyl anitrocar bonyl al k . |

het er Nl al kyhanif *

car boxydl kyl &% nocar bo

aryl sul gonyl am-nocar bo IaIkyIM3,

al kyl sul f gnyl am nocar bony|,al kyl,

arylphosphonoan1nocarbony|alkyI

al iyis myarizbr Nerd:RA.CeE | r .

hy roxy|n1no an1no algﬁl 1%¥ﬁg§§rgégﬁnmyﬁognﬁy11 haloisopropyl,
1'-thigigpprepylal kwnﬂmmﬁwkgqpmmﬂ,os Zhbydrakigdpropyl,  2'-haloisopropyl, 2'-

B PLEN g L RIEARORIC., B, o

1'-(alkanylatks . 1'-(at nyl- rbo® @hkly lai -
T, T oy o, 1 o

(hydrp§¥ Hrdpy a‘ﬁ%?pte @Wﬁ@oxamiylanbl 2Rep EyBoPIofEh e Hichalnisopropenyl, 2'-

hydrdga 6&9?&% ﬁlog anilﬁgﬁd;)?@ éf L k;r/EID ﬁﬁglrs@él @é?;;ygoal3k%alblsopropenyl 3"

hydr(deisomy)aélkyi)( yal3 yain,mmmbklp)ey}zla r boBrthidopRabidxy al Kuikoxyethyl, 1'-
hdralkoxg ﬁ ﬁ %an1noalk , am noal koxyal kyl,
dh¥o yaﬁ PYHBECKSA | het erocycl yl
het erocycl yl al kyl, ar yIH3Car yIRgl kyl,
arylcarbonylan1noalky| | ky, sulfonyl aryl sul fonyl ,
het er oaryl sul f onyl het enoc cIyIsquonyI, or

cycl oal kyl, or R7 and R8 n tQgether with the
nitrogen atomto mhic%% ey attached forma

(vii) (viii)

het erocyclyl or heterd@aryl gho wherein the

het erocycl yl or hetercaryl can optionally include one
orwherdie Yad dS R ;@ aNrR Rt ogen, sul fur or oxygen atons;
R9 i s hydrogen, phosphono, sulfo, alkyl, alkenyl,

t Baalsibyiegey or hydrexysal kyl , car boxyal kyl .

I T I g ——

arylsulfoagbaldeylbmimpleadbphyneal kyl , sul f oal kyl , aIkyIsquonyI
al kyl phosphono, aryl, heteroaryl heterocycl

it @G 4 capdedpkeartgeshatyvith H@t@ﬁ@wcqowlaﬂkmey agg attached to form a
heter&}yﬁl ekl e ndfBc oﬁkﬁ giuoﬁg&?al ﬂ.{%ﬂﬁg %%nlckry OYIL QR at nitrogen,

am no, amn noa am noa
mﬂﬁndm@khymammnaalkyl carboxyalkyl alkanoyloxyalkyl,

alko ky{g39 hydroxyalkyl, cyanoalkyl,
apkﬁ 10 103%¢8 | cyl , ~ al koxycar bonyl ani noal koxyal kyl ,

alRk oxyRRs ANy am noal kyl
R; and Ry can be taken together to form oxo, alkylimino, alkoxyimino or

benzyloxyimino;



al koxycar bonyl al kyl , hydroxyal koxyal kyl ,
am noal koxyal kyl, al kyl car bonyl am noal kyl ,

whedwosnsezgel yl , heterocyclyl al kyl, aryl, PCT/US2005/041043
het eroaryl al kyl, aryl al kyl 174aryl car bonyl am noal kyl, WO
2006/ 053255 PCT/ US2005/ 041043 175 al kyl suf onyl
aryl sul fonyl, al kyl sul fonyl am noal kyl ,
aryl sul f onyl am noal kyl, or cycloal kyl, or alkyl
i nterrupted by one or nore oxygen atons, or Rio and

R11 t oget h th the_nit h.th
"Re fir tachin lghmands oABIPL: °?ar5w3{§z-%§¥§f' Sk Cminoalicyl,
dlalkﬁhg;gﬁ§ %gﬁc}akﬂrylgrﬂﬁ]loaﬂeﬁt H&ﬂ@lhﬁmba&w dRoRPALA! cymbeliyl glkylthloalkyl

i'onal mitrogen, sul fur or oxygen atons;
cycloaﬁiﬁ a«i}&lcbafmd}daikmjemyl,y :luytﬁdlqg,e nhetetoryalyl, ahﬁt@fgaryl heterocyclylalkyl

heteroa;y;{a(yglg(a ]%%apaiwghglngy éﬁ]@(éﬁ%ﬁ% BQ%spﬁgﬁ(&é&ayﬁ b%ﬂ¥fsﬂlfonyl alkylphosphono,
alkan atn?ﬁlQ&lK | Mﬂ&d&%hgbéik 1CMF{ lﬁﬁhﬂf&larbonjimmgadlkﬂtbflammocarbonylalkyl

yano, fo phosphono, sul f oal k hosphonoal kyl ,
heteroaydiyllc&ﬁ)bﬁyial}dyl al kwlpﬂbg]pm?gn@ylalka kox@g’qe lalkylammocarbonylalkyl,

teroa roaryl al kyl, dial kyl lalkvi
arylal.pp‘égrgmgg%p }(lgﬁ(krg or RL2 and R13 Caﬁéﬁﬁ%l{ﬁéﬁ?&amm%arbonya yl,
cmbo{ﬁmq@hﬁ@@gﬁﬁogﬂgﬁyio whi ch they are attamﬁﬁﬂﬁﬁmﬂmnmmcmbonyMqu

heterocyclyl group or a heteroaryl group erein
alkylshgolgdmy@pgabowlalh}glt eroaryl can opt i on&rYIQh‘Pﬁ\lA?,gP%Rfém?ﬂ?ér%onylalkyl

re _addi n i Xygen at ons,
alkylpgllo pﬁ%oaé{ﬂl&o é J)hi her vmm?rﬁ) ( eojr%ln??ogen atomto
WRi;CR hjE¥gd, epla)tsplmb,edurfor aikyh ailfogalkakop]grsphcploaaqyﬂ akylsulfonyl,
is one to six; Rl4 is rog al k
alkylphoyph@pk,w cycé(aa(l]gé,xy@{c@il enézlar g@@%ﬂyﬁ%h!yl aryl, etoaryl carboxyalkyl,
alkox?& Fa%)ﬁog%dnghlk Xe b@WJR%XMMWe%&W&hyI or tetrahydropyranyl

car oxybenzy
ether;am nocar bonyl al kyl ; R15 and R16 are i ndependent 'y

h d|r gl(lgch}ag galrrgz}ndeg‘eyg ]§r| a)syﬁ %\élﬁ,o ﬁ%y'fo’é}ﬁ%?&aﬂ&?' lﬁ)fcln’oalkylammoalkyl
dlalk%s{ﬂﬁ.{)gﬁ%ﬁoy am Neghky a]kyflﬁd oal kyhlkogpeaneal kyl , cyjlargalkoxyalkyl,

sphono, sul , phosphonoal kyl )
alkoxgbdrbdrgﬂﬂxﬁmnylkpx&ﬂl@l phos phllsaxycagior (g;lgg)amqa%(y ammoalkoxyalkyl,
het er kyI and her
alkquqr,lgmg(f 18 tom ]E‘% r\%}rc?%l t hes%1 gtre Ig)%g?l&%gﬁi’ for a arylalkyl,
arylcg}ﬁ&?}ﬂﬁﬁﬁfﬁ%lﬂckll gll'll@é’d@lfoﬁ\ile e6jlsulfohel, heteeaodydionlyl, dlaterocyclylsulfonyl or

tifonally inc e one or nore additiona
cyclosllsyk, wr Rorand:Beges tegesas, wigh thrustragrd ¥ te v abé@t/ Ré ditached form a
heterﬁa%lrcﬂﬁl 82 %S{le;r&tﬁrglggr&g?‘ t\a@r&&f]}m%{%ﬁb éﬁgyofifl@ce tafyl?l‘?:gﬁ @ptlonally include

roup; gen,
one o &lorahQBtiddHl nitAdggsylfuradrkexyytn atomsboxy al kyl , ani no,

gw%m gﬁ%g%gk@rgg& aI k%]%ﬁlg& th\ér salnl cyaioa?{(y]? carboxyalkyl,
a1kox§J|c{rX @1{;&%@ allzﬂlixmglu'rﬁé @héﬁfhoalkyl dislloylamminollyl, alkoxyallyl

cl o cycl oal kyl a . aryl,
cyan@dlw1a| #dsphorteaikst, osylfdatkyl, hdkglsm]ﬁcmyﬂ alkylphosp ono aryl, heteroaryl,

ko R ST SBER SR o
ﬂtélé LAER) %@fxgc?é@&!dd%h hyaidbé, %Mdymmiﬁts: anfheenbal Ihylhoalkylammoalkyl

rocyc ylc onyl a kyI cycl oal k Icarbonylalk
dlalklyhhﬁmmﬂi{}ﬂj aiaﬂgdxa&ﬂ(yiocdkmidxa'a]kyl, alkoxyalkyl, hydroxyalkyl cyanoalkyl,

I I
alko éi}/}glf ;/r} 2?&% %H%MW%WPIMI alkoxycarbonylaminoalkyl,

alko 5.1{’3 Yl@ikﬁl y! arﬁy@ﬂﬁ?ﬁlﬁ@i%'l@lkw aminoalkoxyalkyl, alkylcarbonylaminoalkyl,
ry yl am’nocar bonyl al k

heterocyclyl, heterocyclylalkyl, aryl, heteroarylalkyl arylalkyl, arylcarbonylaminoalkyl,

P




al kyl sul f onyl am nocar bonyl al kyl, or
hydr oxyi m no(am no) al kyl ; WO 2006/ 053255
wWEeAbUS28905/ 041043 176 R18 and R19 are i ndepePdEUB1095/041043
hydrogen, nmethyl or ethyl;1% is one to six; and R20
Is hydrogen, C-C6 al kyl, or aryl; wherein any al kyl,
aryl, cycl oal kyl, het erocycl yl, or heteroaryl group,
or any substitutent which includes any of these
groups, is optionally substituted; when RL is C3-C20
alkyl?tggtgs?lgéylé}ﬂwlg)rngoxs%lﬁﬁl %k agnﬂno)}/f{aggrrlqﬂa}lafl kg;{y gltrl_)tgon | mo%ﬂg/l Rgr Icycloalkyl or

alkyl2int'e *)@Hﬁ)?p&?agéﬁj mofRd O%geﬁ I'%l'tc%ss%? ?%101 R"H‘ mﬁetger( \I;v%;[gl’the nitrogen

formuf a rmul a for mil a
atomt foewhith tegnat declcd- €2t al kgtbrooyclyl group, Wherein the heterocyclyl can

boxy(.C2- C20) al kyl.,. oy . canngot be n
opﬂoe%i hiF Ryt o BprerdiionALr bR RS RO SR | <
Q%Makhaﬁk‘é)ﬁhdepﬁﬁ@erﬁ%f hysdrb§éiﬁpraﬁ<81? anenylsQllRFr&ﬁﬂﬁo alkynyl, alkoxy,
|so utyl, i sobut enyl, dr oxXyi sopropy
alkoxysarbonyhil aallecpxy)lmlrfoaﬂthl acy¢lvalk}de¢,or h@ﬂemcwlylantlmﬁk% cycloalkyl,

A T W R ARG 1 —
alkoX%@Ik@P X))éﬂalrdf&?p}ibteroﬁ%(sélﬁylf @fa[ﬁ#lai\mﬁbél%yl Hé”tgroaﬁclyﬁ%zl or R12 and Rj; can

I sopropenyl, then cannot be rogen; and
togethey With Fhe dliviegamyatemciol mpch ey jase ﬁﬁacrhgd Aormyg hefamycﬂyl group or a

heterizf‘ryi(‘%pou? ?ﬂiyelréulp i B&te?q%gagy) L te?o rgyéjako tngM% énclude one or more

add1t&@1@hli1drbg®1 solfiglodbryden atdnas,eir rle%élndl B); cart b@et;haf With ey nitrogen atom to
ound accor di ng to cl aim2, wherein RL is a

which Qw@&%%?%ﬁ%%m%@@@t 189 §Pementhd 1S fcda*e onsi sti ng of

Q8 5, SR FEEID BA) GrpfES B st

alkomrbﬁﬁ)ﬁhmﬁB2551(@@5&&15&2’6)@5/1&1145]1043y&®21ky1, hydroxyalkyl, carboxybenzyl,

aminocarbonylalkyl;

Ris and Rjs are independently hydrogen, alkyl, alkoxycarbonyl, alkoxyaminoalkyl,
cyclo(oxo)alkyl, cycloalkylcarbonyl, heterocyclylaminoalkyl, cycloalkyl, cyanoalkyl, cyano,
sulfo, phosphono, sulfoalkyl, phosphonoalkyl, alkylsulfonyl, alkylphosphono, alkoxyalkyl,
heterocyclylalkyl, or R;s and R;¢ can together with the nitrogen atom to which they are attached
form a heterocyclyl group, wherein the heterocyclyl can optionally include one or more
additional nitrogen, sulfur or oxygen atoms, or R;5 and R;¢ can together with the nitrogen atom to
which they are attached form an alkylazo group;

Rj17 is hydrogen, alkyl, perhaloalkyl, alkoxy, alkenyl, carboxyalkyl, amino, aminoalkyl,
monoalkylaminoalkyl,  dialkylaminoalkyl,  alkoxyalkyl, alkoxycarbonyl, cyanoalkyl,
alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl,
heterocyclyl, heteroaryl, heterocyclylalkyl, heteroarylalkyl, alkanoylaminoalkyl,

aminocarbonylalkyl, alkylaminocarbonylalkyl, dialkylaminocarbonylalkyl,
heterocyclylcarbonylalkyl, cycloalkylcarbonylalkyl, heteroarylalkylaminocarbonylalkyl,
arylalkylaminocarbonylalkyl, heterocyclylalkylaminocarbonylalkyi,
carboxyalkylaminocarbonylalkyl, arylsulfonylaminocarbonylalkyl,

alkylsulfonylaminocarbonylalkyl, or hydroxyimino(amino)alkyl;



4. A compound according to claim3, wherein RL is a
car boxyal kanoyl, wherein said carboxyal kanoyl is
W@ a@eiossess gl utaryl, 3'-nethylglutaryl, PCT/US2005/041043
3' - et hyl succi nyl, 3',3"- #enet hyl succi nyl, or
3,3 -dinethylglutaryl. 5. A conpound according to
claim1l, wherein Rl is al kenyl oxycarbonyl al kanoyl ,
wherein said al kenyl oxycarbonyl al kanoyl is a Cl-C4
al kene ester of succinyl, glutaryl, 3'-
nethyl | utaryl,
m@ﬂa%we g1dapendgntlghydroae, Ml eeethyls dds one to six; and

lawlsgﬁﬂﬁ%gyb?bg%ﬁ%x : . A conpound according to

ete al kene ester is an allyl
eS\fil@dfrelﬁfanySilllQ/d;I anyl, py@balkylr hbteroayelydebh Jitgtoatdrgydup, or any substitutent
"-nmet hyl succi nyl, 3 Isuc inyl or 3,3 -
Whlc’élilf}?@t%%‘f ﬁEtB‘FWIgm“PS 1&0@6‘ a’dl ng to claimai,

alkoxycéﬁéonyP%P an PQle gggéﬁﬁﬁggk y g?é 1%?Hq§sﬁiﬂHH0Pﬂni
isoprepydg i2iiydrogyisdpacpyil, 23halm=sbmobglL utra2ythioisopropyl, and R, is formula is

formig 5 Loy g 1), B G cOMSG B2Ate EH R oy (Ca-Canpaly,
or R¢afhdNbé hyhEebicdbie/alicyPbr R, l&ﬂﬁno@ﬁ& 8ydrbgergn et hyl or

propyl éster of succinyl, glutaryl
3' wiasnt Ryisgjathoayglkanosfl amétRWlB mpmpﬁwl isopropyl, isobutyl, 1sobuteny1 or 2'-

hydr%y&sg%oga/ﬂe gilé islr'l fé)c' nYat (619,Cf10gp%a ilV) %ge Ingluﬁa %;Lﬁle rI\(6 cannot be alkyl, Ro

cann@tl Heamgm lox c%@f}@ﬂ@l %’d@kla b@RAWanmdt b @hdboxPalkyl] car bonyl
|sqgropy car onyI 10. A compound according to

cl‘é{ en By isvaehoayakeaoylsR e isripenylaiamed Rs insepiepsnybdhen Rs cannot be
rb al kanoyl is 2',2'-dinethyl mal onyl,
EWH§§> éﬁs%lhydroxysuccmyl 2',2',31, 31-
t e\fvhcﬁnRI xy3' S'lsthﬂlleﬂwﬂsuc&nynﬁz hls/ fcﬁmulal ()] andRy is hydrogen, then R3 cannot
| succinyl. 11. fnpound according to

th
be1&D@FWWThYMAé%é?ﬁﬂﬁﬁo¥§(@5P63W§ﬁ kenoyl, wherein said

car boxyal kenoyl is al k-2-enyloyl. 12. A conpound
2. aC&%HI Bénd &c&ﬂdﬁig%%lalmwe&l&l is%apa&pmhﬂf@moyl
wherei n said cyanoal kandyl al kanoyl is
4' - cyanopr opanoyl or 4'-cyanobutanoyl. 13. A conpound
3. achaodipognd ecaordingnta claite?,evherein Risishy drbayyalieanydelected from the
mhereln sai.d Pydroxyalkanoyl i's
EHEEAS PL 4 - hydr oxybut anoyl . WD 2006/ 053255
PCT/U82005/041043 178 14. A conpound according to

claim1l, owherein Rl is anonocarbonylalgan , Wherein
S%LQWkggﬂggcarbonylalkano I ;><;ﬂ};ﬁ;k _
HOi' a 3 -db cci nyl .

A conpognd actording to Ial zf whereinskl is

al kyl sul f onyl am nocar bonyl al kanoyl, wherein said
al kW syl fo ylaninocarbonyl kanoyl is 0

HO,&' - hyl Ifon&kanln : q&ﬁgthyléuc0| yl. 16. A
conpount”accgrdi ng 3 ,
arylsulfonylan1nocarbony|a|ka oyl ,

”°2°M§ H02°M§ M% :
W21, 00,



wherei n said aryl sul fonyl am nocar bonyl al kanoyl is
4' - phenyl sul fonyl am no-3', 3' - di nethyl succinyl. 17. A

wa@ eomposs2ds according to claim 1, wherein Rl i s PCT/US2005/041043

10.

11.

12.

13.

het er ocycl oal kanoyl , whereil said heteroaryl al kanoyl

Is tetrazol yl al kanoyl. 18. A compound according to

claiml1, wherein Rl is phosphonoal kyl, wherein said
phosphonoal kyl is Cl-C6 phosphonoal kyl. 19. A conpound
according to claim1, wherein Rl is sulfoalkyl,

wherein said sul foal kyl is Cl- C6 sulfoal kyl. 20. A

c ofypoumpbusd as:lc@ndmgl to w&eemeanmreurs Rhetser ceipokydlkanayli wherein said
iglnagli) gf(teyta LS © %)X aszulézsl E le &tgr% bl L?}}rgtﬁ E‘%GIB%PHU% ﬁlethylsuccmyl 3.3
pi mﬁfeqwmyémyl, dw;sdﬂﬁwhﬂgluﬁyl pi peridinyl, and

di hydr of ur anyl . 21. A conmpound of any one of cl ai ns

1-19, wherein R2 (i) and R5 s alk wherei n said

al &ygomnounds ﬁ@@r@ag ft‘P &%ﬂlmhle 5 Ryois sillsnylogyeebapylatiganoyl, wherein

al y. :
\/\h%?%lar% 10%%%“& 1 ?g aa ‘S/Iau&\lll\lger el noéguccfmyl glutaryl, 3

al iethylglitaryl 8l-methytkutcinpd, 3" ,Bédlgrediyﬂsucmmyl &t Bglinfethylglutaryl.
propen- 2-yl, buten 2-yl, and penten-2-yl. 23. A

co ound o one of .cl 1-19, re'n R2 is. (i

Rou 90 B RE dp s ere i & s Aoy is a allyl eser of
casr emyr!l Mlar ,S3'Zmethdl, t, 23 ndethflbinget |§t3hblh1éi’l'i 1 1 or 3'3-

}Earzof%- yﬂs - dlzé?ﬁﬁypropyl ﬁ' 66/05355 ylsuceinyl or

PGkH@QBm§5ﬁ0&1043 179 24. A conpound of any one of
clains 1-19, V\hereln R2 is (i) and R5 is heterocyclyl,
or . 25, ) o
V\Ih%l‘%l %glg(f 13% alnéﬁ, ivﬁie e%?ﬁétzf% g]k?;(yc%tb%nﬂiaﬁ(fé%g}/l’, wherein said

pyi&@tty&yﬂbonylalkaﬁt@a le )d Cl-iCscaﬂagil Qdsyer, ofosuctinyi pfiltary? 63 -methylglutaryl,
nmpound of . cla erein said heterocycloalkyl IS

a %é@‘léhﬂélﬁfﬂnéﬂ( é]a3 (%WFW%“CCHUQT’I 33 hmstukeiteylcl ai m 1,
wherein R2 is (ii) and R6 is cycloal kyl or

hel &loambehd atde¥ding 48 clAmCRANRRLAY RE C':{l(’fﬁ' Myt estr§E Gh Rthyl or propyl

R2 is (ii1) and R6 i's methyl pyridinyl or
c yestay of tseerit®d yglutar@ 93 -mActhphghtarply 36fmetiydduorityl, kidenethylsuccinyl or

| nd i s carboxyal kyl. 30. A conpound of
RZ%%?’&“%M@@D?@ is (ii) and R6 is

al koxycar bonyl al kyl . 31. A conpound of claiml1,

Whec@hipolial ddeofding toad18inG, wWherbMF00ialadahoy13¥herin said alkanoyl is tert-
compound of claimi1, wherein R2 is (iii) and R/ and R8

arlitylgerbpen eeisopippylsaterykl kyl ani ne or hydrogen. 33. A
conpound of claiml1l, wherein R2 is (|ii) and R7 and R8

t oﬁeéﬁ—ﬁ%pu‘f{’{g t &c%ﬁﬁ T &gﬁlp yf’lt \gﬁérefno Qaﬁ)&?}ﬁl@aﬁgyl wherein said

atta rma heterocyc gr oup, wher &i
hetagbaxyylkbnydyl gr auip @&li-dimethylmalonyl,  2',3'-dihydroxysuccinyl, 2'2',3',3"-

tetramethylsuccinyl, 3'-methylsuccinyl, or 2',2'-dimethylsuccinyl.

A compound according to claim 1, wherein R; is carboxyalkenoyl, wherein said

carboxyalkenoyl is alk-2-enyloyl.

A compound according to claim 1, wherein R; is cyanoalkanoyl, wherein said

cyanoalkanoylalkanoyl is 4'-cyanopropanoyl or 4'-cyanobutanoyl.

A compound according to claim 1, wherein R; is hydroxyalkanoyl, wherein said

hydroxyalkanoyl is 3',3'-dimethyl-4'-hydroxybutanoyl.



optionally include one or nore additional nitrogen,
sul fur or oxygen groups. 34. A conpound of claim 33,

wobke@cesitssai d heterocyclyl group is pyrrolyl, PCT/US2005/041043

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

nmor phol i nyl, or piperaziny8. 35. A conmpound of any

one of clains 1-19, wherein R2 is (v) and R10 and R11

are both hydrogen. 36. A conpound of any one of

claims 1-19, wherein R2 is (v) and R10 and Rl1 are

i ndependent |y al kyl, ami noal kyl, am noal koxyal kyl,

al koxycar bonyl am no, al koxycar bonyl al kyl, cyanoal kyl ,

al feydospotiech gecording dqy:l;qm@yl whpy@n dal 1ﬁmlnocmbonylalkwoyl wherein said
%‘gxégag?cglg’i%:{%%gga )%ai# ceg%%séunc)? PeTba H)l/(fs,uccmyl'

aI koxyal koxyal kyl, or d| al kyl am noal kyl . WD

208 6doipditid a&ﬁfdﬁi@&@ Qﬁdlﬂﬁ LMBereﬁaSRl 7 alk o fongigmoivochriodnylalkanoyl,

clajm 36, wherein R2 is one of Rio and RL1l js .

hyWhegen. Sa%da%@ﬂlfpnylwwoa%aorrﬂama@m kS| &-mptdyispiionylamino-3',3'-

up i s selected from nethyl,
2%&“’3}5&%‘}%&9@ 2- hydroxy- 2- net hyl propyl propyl ,

et hyl, isopr opyI (R)-2-[2, 3-di hydroxypr opyI 1, (S -2-
[ ZABG(nimmydd (a)zg/cpdm;gyto] ¢laim 1, wherein R; is arylsulfonylammocarbonylalkanoyl

o igrbert ) e bR b 1 LR B S tanino 3.5+

Theinf 1qypf claim 36, wherein R is (v), one of

Rio and R11 is hydrogen, and one of R10 and R11 is

am noal kyl, wherein the am noal kyl is

2 Mccamﬁon@ 2acperdmg By slsym) L, ‘glgeremh& évhpeieaycletlkenoylnwherein said

Rio and R11 i s hydrogen,

t%yﬁ%&%&%l 1's§et13a\£%_4]y aﬂ{bﬁo I koxyal kyl , wherein the

alkoxyalkyl group i s 2- nethoxyethyl or 2-

hyAir ooryedundX yedondihg  #0 claithel c ovippoaimdR pfis ghesphoB6alkyl, wherein said

rel n ne of and Rl 1 is hydrogen,
HBRzlky]SRF?/ Phopgaﬁ%' koxycar bonyl am noal kyl ,
vvher ei n the al koxycar bonyl am noal kyl group is
2- AtBpoitd Q6YRPRAIAM, RAREMR] is sﬁﬂfoalﬁﬂewﬁ%ﬁpéémsﬂfoalkyl is Cs-
cllaim 36, wherein R2 is (v), one of R o and i's
hy@a@@f@ﬁﬂi}’hnd one of Rio and Rl is
di al kyl am noal kyl, wherein the dial kyl am noal kyl group
IZSIIA\I (N_md)NIm(? rc])'f"}%ga?n %ng%vg%se/%t IQ% ksRhet%rﬁj:y%leaRg said heterocyclyl is selected
di ﬂ@mhythangﬁmpy cJoapietivigy | of Qixagol$l, morpholinyl, piperidinyl, piperazinyl,
SSn%‘ 3- NN- di_net hyl am nocgcl opentyl 42. A conpound of
hydrepyarolyl, pipsEdmyh ond dhhx -is (v) and one of
Rio and R11 is hydrogen, and one of Ro and R11 is
cygl &ﬁilp%ﬁ(ﬁd oP&EPERCYE l:l\é ms ?w' T’V%l@lreiﬂ R, k¥/liy and R; is alkyl, wherein said
ar'yl carbonyl am™oal kyl', aryl'su
hedlkylds seidopddizomrtbe goby cansksying of ﬁl&}t(ératﬂqﬂfcl yl aryl al kyl ,
aryl am noal kyl , am nocycl oal kyI or heterocycl oal kyI

43 ﬁ-ggl%gco %Jfllg’dtgl%h cfhadﬁlé nglber]]lék 1152) an%i Is 1)s alkenyl wherein said

alkenyl is selected from the group consisting of propen-2-yl, buten-2-yl, and penten-2-yl.

A compound of any one of claims 1-19, wherein R; is (i) and Rs is Cp-Cyo carboxyalkyl,
wherein said C,-Cjo carboxyalkyl is 2'-carboxy-2',2'-dimethylethyl or 3'-carboxy-3',3'-
dimethylpropyl.



Rio and RI, is cycloal kyl, wherein the cycl oal kyl
group is cyclopropyl. 44. The conpound of claim42,

wob@eessR2 is (v), one of Rio and R11l is hydr POEDNS20a5/041043

24.

25.

26.

217.

29.

30.

31.

32.

33.

34.

35.

36.

one of R10 and Rl11l is heté&Mocyclyl, wherein the

het erocyclyl group is selected from(S)-1-[(tert-

but oxycar bonyl ) pyrrolidinyl],

(R -1-[(tert-butoxycarbonyl)pyrrolidinyl], (S)-3-
pyrrolidinyl, (R)-3-pyrrolidinyl.

(S)-3-(1- nethylpyrrolldlnyl %@3 (1 WO 2006/ 053255

PCF/ WSPODS] @if@&@nel@ldﬁ@tshzrllByW Tt iRayis Yi) and Rs is heterocyclyl, or
( Ipyrrolldlnyl)

%et%"éy%bg@g y pvrrolidiny) (S)-3(1-
nethylsulfonylpyrrolldlnyl)

( R&\-cBm(odumb@Mhmu R4 Osmlyérml rsmdlhethrm{ylc)yl igttefrdzdlyle rtorpholinyl, pyridinyl,

buto ) perdln 4- plper|d|nyl
‘ﬁ?@f fﬁzaﬁ Ydﬁrﬁif@)‘ or 4-[ 1-(1- hydroxyethyl)pip

erldlnyl) ] . 45. The conpound of claim42, wherein R2
| SA Q¥thpoiioRaifd 21, el diid ﬁet@%@&&gﬁﬁyl @0 He@ARyOH(C1-Co)alkyl.
R10 and R11 is aryl, mhereln the aryl group is
4-1| uor oph 2-(1,3,4- thiadiazolyl)nethyl,
ot

2, A-camppunsy ayl, wherein Relés-(3) andReisteytloalkl @ﬂaﬁb@n%sﬂloalkyl
46 The conmpound of claim42, wherein R is (v), one

o R e LR AL S BB Bl 2.

from 4-fl uorobenzyl, 3- fluorobenzyl 2-fl uorobenzyl ,
4- Alabmpmhﬁirmf}dlainﬁl,oﬁﬁem‘im Be nz(yi) an®Re b carbokeaikyl. , 4-
net hyl benzyl , 3-nethy|benzy| 2- met hyl benzyl ,

4- et hyoxyb . 3--nmet.hgx 2- netho b [,

1 R SRt 1SR R e A Re by By R R

4- car boxybenzyl, 3, 4- dlchlorobenzyl

2, A'cdllnﬁdiﬂlﬂr&t&zﬁﬁﬁ/i wherdhy Rh EB(E])’EIEEFRQYS' oyanoalkyl.

3-pyridinyl nethyl, 4- pyridinylnmethyl, 2-benzyl,

3- trlfluoroneth Ibenz |, 4-tert-but Ibenzl

4-Antyesardy pf %maclet\ahqr@abgngsl (111{ Fenleph@?dleat Btg independently

( - 2- hydr oxy- | - phenyl et hyl ,
I&%y%%gﬁ%gﬁépy%%h& ethyl, or 2-phenylethyl. 47. The

conpound of claim42, wherein R2 is (v), one of Rio

andl cEiin'poflrEi df}ahingfenyhemml Ro me(1i0)f andAR 0and Ry t%flhérsmth the nitrogen atom

het er 0 g %llfe%mcliv%r elaﬁ}gt{qq%ygfﬁtler ocy§:y gal %fﬂh%terocr})'clyl group can

3 &p'%roﬁarmbmae i 6 iorereRlftithal rferé e RILRA e& bEYdehREARY!
- i mdazol yl) propyl

2 4- et hyl nor ollnyl)nethyl 2- mor phol i nyl net hyl , or

fgmompemd oh gfﬂﬁnﬁﬁamﬁw s3i6 d}gtemqm&l raathig | pyrzpgyl, Mieepholinyl, or

?#ﬁg of claim42, wherein is (v), one of R10
¥'s hydr ogen, and one of R10 and R11

heterocyclylarylalkyl, wherein the
heA epopyahd/ bérayly adnkydf @aimspl-19, wheredt R is (v)ommd Ry and Ry; are both
4- (4- nmor phol i nyl ) benzyl or
419@ﬂﬁ%?hylplpera2|nyl)benzyl 49. The conpound of
claimd4z2, mhereln R2 is (v), one of RRo and R11 is

YA QaeBund 43 Lyherein R d Ry and
hetero yclylheterocyc ylan%p , mher%?ﬁ IS(V)an 10 and Ry; are
helnéep@n@anﬂyl healkybcy(}tmhedlkg&j Ql'mmqmlkcecyalkyl alkoxycarbonylamino,

3 ilkox carbon 5%/{’ ny| )&go‘!a | nyI ] ggyﬂﬁfbnyl, alkoxyalkyl, cycloalkyl,
alkoxycarbonylaminoalkoxyalkyl, alkoxycarbonylaminoalkyl, alkylcarbonylaminoalkyl,
alkoxyalkoxyalkyl, or dialkylaminoalkyl.



WD 2006/ 053255 PCT/ US2005/ 041043 182 50. The conpound
of claim42, wherein R is (v), one of RLO and Rl11l is

wohyaeoses; and one of R10 and R11 aryl am noal Rg1/1US2005/041043

37.

38.

39.

40.

41.

42.

43.

44.

wherein the aryl am noal kyl 180s 2-[ (4-azi do- 2, 3, 5, 6-
tetrafl uorobenzoyl) am no] ethyl. 51. The conpound of
claim42, wherein R is (v), one of R1IO and Rl11l is
hydrogen, and one of R10 and R11 am nocycl oal kyl ,
wherei n the am nocycl oal kyl is (1R, 3R)-3-
an1nocyc|openty IS, 3S)-3-am nocycl open

t
4r?he4mafm<m pE pl@ﬁ@f’a‘ﬂ WhQiPm(RslS (Ws pne qﬁ%maﬁéﬁywdwémen and one of

N T P T A O —
dl Ialdkoxtyadrnietieyiplopal, mtbpyl\l\lb&nylil ﬁolblbpyl (R)-2-[2,3-dihydroxypropyl], (S)-2-

di al kyl am nocycl oal kyl is (I 4

N, ﬁ%’3d‘%{1h¥@IH§YEfﬁP%CyCI @ﬁ-@x[)}rhyélgox(y- -methylpentyl)] (R)-2-[1-hydroxy-4-
4 53. A conpound of
aﬁ%/letgi%lge#y ﬁlr@t(ﬁgl %g}ijggfﬁq}éé}gﬁwﬂ& is (v) and R10 and

R11 are taken together to forma heterocyclyl group,
V\h"éheeciommhdl ofielagn 36y whgrbingR 08 ;ﬁv)c are ofRjo@nd[R,yis hydrogen, and one of

I d one or. d.t naI | f
oS 98T B e BoR R R ARk S ipo o mftoropy.
1-19, wherein R2 is (v) and R10 and R11 are taken

t oped dvgipou@d be e e, Wherein R; is (v), one of Ry and Ry; is hydrogen, and one of
4-(tert- butoxycarbonyl)plpera2|nY nor phol i nyl
pi perandi Ryl Is a]éqo?ggq; i mherem the alkoxyalkyl group is 2-methoxyethyl or 2-

4- Icarbonyl)plpera2|nyl

4-%é¥ﬁ§%g¥gg&ﬂ i nyl, ethylplpera2|nyl,
4-isopropy|p|pera2|nyl,

4- Tlm/cmlnqmuomblfnhilhﬁb) whereimd¥) in YY), ode oz whi) iRy eisanidmgen, and one of

j‘éw %5 dulsn Y Z°| aﬁ)é?%ilfﬁy elgma éiﬂ@?%i‘/ﬁ%rlﬂa&xlﬂmnpamﬂ group

?gk RENRY plpera2|nyl
4- (nethylsul onyl plpera2|nyl

4- cycl opropyl pi per azi ng _ . '
4- Tl qompvorg of h{}Jinra Abrubereipdiyis (i pes eiZRmynd Ri; is hydrogen, and one of

4']%2' M%iy&‘t Hé}]%y’ljz{rr? erag@ln{}{rherein the dialkylaminoalkyl group is 2-N,N-

4- &ﬁreﬂiy@mhyétﬁm n0pr Oﬁwmlﬁ@ﬂ@ﬁnﬂﬁépropyl (1R, 3R)-3-N,N-
4 am nocar bon E)er azi n)é
tkwlﬁmlaﬁw%nep@/ &% (hy 13 )é—lﬁ%@mﬁ&ybazmnycpYCIOpentyl

4 met hyl - 3- oxopi per azi nyl ,
4- yil ), - 3-.0 l:pnerazgd 200 .
TGRSR SRS B84 e R AR ISR o s R
erlaziropeh, ahd dnelp?, Ryoxadi Rzoliy| gyeialkyl, | pewmcgzzlyny laryl, arylalkyl,

arylcarbonylaminoalkyl, arylsulfonyl, heterocyclylheterocyclylalkyl,

heterocyclylarylalkyl, arylaminoalkyl, aminocycloalkyl, or heterocycloalkyl.

The compound of claim 42, wherein R; is (v), one of Rjp and Ry; is hydrogen, and one of

Rip and Ry, is cycloalkyl, wherein the cycloalkyl group is cyclopropyl.

The compound of claim 42, wherein R; is (v), one of Ry and Ry; is hydrogen, and one of
Rjo and Ry; is heterocyclyl, wherein the heterocyclyl group is selected from (S)-1-[(zerz-
butoxycarbonyl)pyrrolidinyl], (R)-1-[(tert-butoxycarbonyl)pyrrolidinyl], (S)-3-
pyrrolidinyl, (R)-3-pyrrolidinyl. (S)-3-(1-methylpyrrolidinyl), (R)-3-(1-



4-[4- (di met hyl am nosul f onyl ) benzyl ] pi perazi nyl, 4-[
1-(1, 2, 3, 4-tetrahydronapht hyl )] pi perazi nyl,

wd2006nfreet am dobenzyl )] pi perazinyl, (1S, PCT/US2005/041043

45.

46.

47.

48.

49,

4S) - 5- net hyl - 2, 5- di azabi cy#dio[ 2. 2. 1] heptanyl, (1R,

4R) - 5- net hyl - 2, 5-di azabi cycl o[ 2. 2. 1 ] heptanyl, (1S,
4S) - 2, 5-di azabi cycl o[ 2. 2. 1 ] heptanyl, (1R

4R) - 2, 5-di azabi cycl o[ 2. 2. 1] hept anyl, (1S,

45S) - 5- (tent but oxycar bonyl ) - 2, 5- di azabi cycl o[ 2. 2. 1] hep
tanyl ,

4R}lc@kﬂmpbdm{)o>(§/)c%n(b@?@1ylpylzolsdleylbz g &y bretlpyralidiagd), (S)-3-(1-

4 gﬁhglsug n%pgrrqshdényl)ét r af I(R -3- lenr%eztg}rl)s%lfogglpgrrohd nyl) 4-(1-(tert |
pylmtﬂ*yodihmbd)plpéﬁ@l) 3- Arpiiromiditpy,r 1 @L(ldnﬁtﬂnbflpltieﬂ)dmyl) or 4-[1-(1-
3- hydroxgh rrcol.idi B (S)- 3-hydroxypyrrolidinyl,

rbonyl am no) pyrrolidinyl,
(S) 3- (t ert- but oxycar bonyl am no) pyrrolidinyl, (R)-

3- B QRRYIunaldrdiamy a2, \gz@remSR{"f?(VP B Bpﬂiiodinﬁ)ﬁn i{Bxtogen, and one of
2- (hydr oxynet hyl ) pyrrolidiny (S) -

2-Rhy dmdxyRet hy| ppsty r ohemdimythe  &r8) -group is  4-fluorophenyl, 2-(1,3,4-
g%%%%%%%@’: %r%—{hg‘Hogﬁ!)%ﬂ, 4-%%%@—2,3,5,6-tetraﬂuorobenzyl.

2- (hydroxynet hyl ) pyrrolidinyl, (R)-

3-'I‘th(EtIrﬁlde@Hiolﬁ opyth 40| ‘tvﬁétﬁiﬂ R, 1'(55@)')- one of Ry and Ry; is hydrogen, and one of

3- N- et hyl am nop rroI i din
3-Rionangi tlﬁyl[yéﬁl,g Hopheres t)(lg aﬁ;}ﬁlky]( gpup is selected from 4-fluorobenzyl, 3-

gétr%? A h&—ﬁt‘fﬂr@&ﬂ% r 0|4I gtl'lc?%teeészyl( R)‘S chlorobenzyl, 2-chlorobenzyl, 4-

am nopyrr o din
3- M&Eiehz&la.’ﬁﬁnredg&bamﬂ Aimgthylbef)yt, 4-methyoxybenzyl, 3-methoxybenzyl, 2-
3 N- '

- o ng%?\]f on ‘gtly%qltiholeq%%d_ 4-trifluoromethylbenzyl, 4-carboxybenzyl,

3 | ) pyr I ]
_i( ﬁ_d%{k%%gérlizgg )%g rd?cglllclﬁrgbéh\ﬁbr} R@ndlnylmethyl 3-pyridinylmethyl, 4

3 tyiidmyyimethydi Mbl)ztyyrfﬁﬂhﬂlmrmytbthylb@ﬁ)yl 4-tert-butylbenzyl, 4-aminobenzyl,

4- %Q%%%B LI > gy&g) %ﬁ&%@y@rf@fm {‘8%'1 p&{) fl hyé{roxy- 1-phenylethyl,

VIORLEAEYING 2-pHEA / 053255
Péits) I%05/ 0410 %’34 F4 for phol i nyl ) pi peri di nyl ,
4- acet am dopi perl d| nyl ,

4 ?hﬁe@qmtwﬂfoé Ak &8)‘1@11@@1{! Ryi isy(¥), ogeYE£ R1o and Ry is hydrogen, and one of
@%%ﬁ'ﬁld%%te&g }}c aﬁ%% whegé%l the heterocycloalkyl group is selected from 4-(1-

Hopyrr ol’i
methyhmldazolyl)methyl 3-(5-methylisoxazolyl)methyl, 3-(4-morpholinyl)propyl, 3-(1-

imidazolyl)propyl, 2-(4-methylmorpholinyl)methyl, 2-morpholinylmethyl, or 2-(4- tert-
butoxycarbonyl morpholinyl)methyl.

The compound of claim 42, wherein R; is (v), one of Rj and Ry is hydrogen, and one of
Rio and Ry; heterocyclylarylalkyl, wherein the heterocyclylarylalkyl group is selected
from 4-(4-morpholinyl)benzyl or 4-(4-methylpiperazinyl)benzyl.

The compound of claim 42, wherein R; is (v), one of R;g and Ry, is hydrogen, and one of
Rio and R;; heterocyclylheterocyclylalkyl, wherein the heterocyclylheterocyclylalkyl
group is 3-[6-(4-morpholinyl)pyridinyljmethyl.



50.

51.

52.

53.

54.

(R - 3-(cycl opropanecar boxam do) pyrrolidinyl, (S)-
3-(cycl opr opanecar boxam do) pyrrolidinyl, (R)-

W@2{08/0b3285 oxyacet am do) pyrrolidinyl, (S)- PCT/US2005/041043

3- (2- hydroxyacet am do) pyrr#f2i di nyl, (R)-
3- (et hyl sul fonam do) pyrrolidinyl, (S)-
3- (et hyl sul fonam do) pyrrolidinyl, (R)-
2- (am nonet hyl ) pyrrolidinyl, (S)-
2- (anlnonethyl)pyrrol|d|nyl (R) -
2 N, N- di et hyl am nonet hyl yrroI|d| k
qqrrmoH@iﬁ laigm %m@l}qﬁ@}p%ys{ ol qn@;, 10 anq )1_15 hydrogen, and one of

2]{ ggﬁlﬁ@nkdo %}{1 f Oli gi*eﬁ]ﬁ’ | the( %ylamlnoalkyl is 2-[(4-azido-2,3,5,6-

e r’oll I nyl,

-tétrﬁldmydl&ukd;@)amﬁﬂaﬁaﬂgl hyl ) pyr rol i di nyl, (S)-
2 (met hyl sul f onam donet hyl) pyrrol idinyl, (R)-

h{% qﬁnga'ogﬁc%@ %l}%qﬂ;i% ,: cg{en Rw a{x%ﬁl is hydrogen, and one of

& 'EﬁﬁprIQ i Qﬁfﬁﬂ&%%rabﬂlkwr etk NYie ﬁl%)n?ocycloalkyl is (IR, 3R)-3-

nor phol i nyl e rrol 1 dinyl,
2 aﬁaldoqmtdpyntgbKb&cﬂS)fi}yammpcﬂc-lQpcaWé,Fﬁnﬁr) -4-aminocyclohexyl, or (1s, 4s)-
onDr | 1 t hi onor phol i nyl 1-oxi de, or
B hq%é 1, 1-di oxi de. 55. A conmpound of claim
1 wher ei n IS (V|) and R12 and R13 are hydrogen.

SErheAoaoRad Bﬂcl@ﬁn 62, aiiBrdin RMHe(8) dheRX Ri$ ahd R); ﬁmgldtﬁgﬁl and one of
of R12 and R13 are h drogen and one of R12 and R13

alBay | aadi Ro, diglkylaminocyelpadmly |whezgin dhs, diadkyl @%y@pwamyl is (Ir, 4r)-4-
o LR LS RS PO B

cyanoal l cyl. 57. A conpound of cIa|n11 mhereln R2 is
( vA)compduﬁdL 2f amyl o4 3f cleimt dgE?, velreraintRy tsh@) raind rR)gemd Ry are taken

at om ch t ttached form. §tero or .
ndberb Y1 L POty e B BgaRig heeroeyeli Erotip & optionall
P%élU@?QIQesérQﬂ&@ ﬁ@dltléﬁﬁ nﬂ%@hoﬁﬂffﬁf ¥ 0:8)geh atRioar y|

group can optionally include one or nore additiona
nitrogen, sulfur or oxygen atons. 58. A conpound

aéﬂmcmmz@und) ofanyiome Df clakres &i18, wWhaereig Rgisi(y) ?—mﬂ(ﬁl@ﬁ@d Ry; are taken
| S‘[Ogeéﬁ%ec x%ﬁno(é}ic’eloo% 'y o@yr{ Hutoxgcaw §P§ﬂe§a%)1{y? erJ)fphohnyl piperidinyl,

ﬂﬁhﬁhypronethyllsopropyl 2' - hydr oxyi sopr opyl ,
al oi sopropyl, 2'-thioisopropyl,

-trlfluoronethyllso ropyl, 1 hydroxyethyl
1'4- (%meaa&y}leylﬁWonﬂ)mqeawwéy%m@&wglewwy :

e ooy oL Vel Kyl ) et bt (2 -
4-(cyclopropylmethyl)piperazinyl, 4-benzylpiperazinyl,
4-[3-(5-methylisoxazolyl)methyl]piperazinyl,
4-(4-pyridinylmethyl)piperazinyl, 4-acetylpiperazinyl,
4-(isopropylaminocarbonyl)piperazinyl,
4-(methylsulfonyl)piperazinyl, 4-cyclopropylpiperazinyl,
4-(2-methoxyethylaminocarbonyl)piperazinyl,
4-(2-hydroxyethyl)piperazinyl, 4-(2-methoxyethyl)piperazinyl,
4-(3-dimethylaminopropyl)piperazinyl, 4-(aminocarbonyl)piperazinyl, 4-
(aminosulfonyl)piperazinyl, 3-oxopiperazinyl,

4-methyl-3-oxopiperazinyl, 4-(hydroxyethyl)-3-oxopiperazinyl,



oxo)tetrahydrooxazolyl, or 1',2'-epoxyisopropyl. 59. A

conpound according to claim1l, wherein R4 is hydrogen,
WHR30068532881 R32 R33 N~ M R34 R31 i s hydrogen, PRBRS2085/041043

met hyl, R33 and R34 are int®pendentl|ly hydrogen, alkyl,

al kanoyl, arylal kyl, heteroarylal kyl, arylsul fonyl or

aryl am nocarbonyl; or R33 and R34 can be taken

together with the nitrogen to which they are attached

to form heterocyclyl, wherein the heterocyclyl can

optionally include one or nore additional nitrogen,

Slﬂf%hydé?xmyﬁfyﬁpm%ﬁ@y,and mis zero to three. 60. A

v -8@4%%&%5961?1%&@%1%@&&1 Jyi wherein R2 is (i), and

i'Sopropeny dund according to claim

1 ,4-ph@ibthyRehihssulfonybeanddBeraginglsopr openyl . 62. A
ound according to claiml1l, wherein R2 is (iii),
WF I=d.3.344t g@@y@g@@@l}thylg @er%“&lﬂpound according to

C|4§l ﬂa@etamghéd)jépé i), and R3 is isopropenyl.

64. " A" conpoun Ing"fo claim1, wherein R2 is
(v()lS 4f)eb-mBthyd-2iSsdiprabpenip( 2.2. 1@&ptaﬁybonpound accordi ng

bl i DR 0T

3 (156451336. %&‘e&hmwo 3.2, Bhepthiypt hyl succi nyl or
i et hyl gl ut aryl, or an al kyl or allyl ester of

SL(dBL -2 Sgllmahroyblo [232.1eptagylgl utaryl , 3' -

T Y SR oo TSRS Y Rptanyt, - a1

R%1Rs4R;ssmfeemnukyca%nyvj\.zcsnm@mdymz anihamﬁyg claim
wherein and R5 is a heteroarylal kyl.

674 (%a@@?rééuﬁa@tfé@@é}?@b%zﬂ)@mﬂ@ﬂw BHITOfAEYhi n R2 i s
d di
{ o R PRt R P K aro RSO EERR U1 SOl eyl
69(S)A8-hjadrpmjcp}droaldmyrdl ng to claim1, wherein Rl is
| ut | | |
SUCCI n&%ﬂ”@g@gb’% Ony@mlgo HLS‘H‘; 2LZCI nyl or

i e R

ng(cH)yB -amiipyytolididyl, 8)- a+amanhmhmh_dmyh,yl or _
o2 LB R ompound aécor ding 1o € af m
\(/5\4 Q(GS%MQi'ﬂdkyﬁgetﬂﬁ)pglﬁbﬁainyﬁnd R7 and R8 taken together
(S)- 2-(hydroxymethyl)pyrrolidinyl,
(S)- 2-(hydroxymethyl)pyrrolidinyl,
(S)- 2-(hydroxymethyl)pyrrolidinyl,
(R)- 3-N-methylaminopyrrolidinyl, (S)- 3-N-methylaminopyrrolidinyl,
(R)- 3-N, N-dimethylaminopyrrolidinyl,
(S)- 3-N,N-dimethylaminopyrrolidinyl,
(R)- 3-N, N-diethylaminopyrrolidinyl,
(S)- 3-N, N-diethylaminopyrrolidinyl, (R)- 3-N-ethylaminopyrrolidinyl,
(S)- 3-N-ethylaminopyrrolidinyl, (R)- 3-(4-morpholinyl)pyrrolidinyl,
(S)- 3-(4-morpholinyl)pyrrolidinyl, (R)- 3-(1-pyrrolidinyl)pyrrolidinyl,
(S)- 3-(1-pyrrolidinyl)pyrrolidinyl, 4-aminopiperidinyl,
4-oxopiperidinyl, 4-hydroxypiperidinyl, 4-N,N-diaminopiperidinyl,



the nitrogen to which they are attached to forma

het erocycl oal kyl or heteroaryl. 71. A conpound
waec@onsi2zag to claim 69, wherein R2 is (v), andP@®UOSzNH041043

R11 taken together wth ti8 nitrogen to which they

are attached to forma heterocycl oal kyl or heteroaryl.

72. A conpound according to claim69, wherein R2 is

(vi), and R12 and R13 taken together wth the

nitrogen to which they are attached to forma

het erocycl oal kyl or heteroaryl. 73. A pharmaceuti cal

c ofbsiorbolingdpiperidinilg 4acetemsonipgrideabr di ng to cl ai m

o e o R RO RS 6B L IR RS SRR SRSt 3
f uShh®acerpnidopyatdliiiayl, antiviral agent or an

i munosti mul ati ng agent.. WO 20Q6/ 053255

PR UStesBPerenaErbepmidepyrolkhaylraceut i cal

Co, It ' : &I,].%j . 74, wherein said
an@s\??‘ké}f%gﬁ@%&fagé d;(gglltl@g e lﬁ%ﬁﬁ t he group consisting
of (R)n@-(dhydrokeacefandde)pytrdiidieyl, | am vudi ne, zal cit abi ne,
st avudi ne, - di danosi.ne, tenofovir, abacavir,
ne&gT%ﬁ‘h@mwcﬁmg‘?‘%ﬂE@lm)ﬁi ci tabine, efavirenz,

SaqylL B LhylshitbRRMblpyrolidhpavi r, nel finavir,

I 2g§na3%iﬁr, ya?rrpr enavi )lp;ynjof osglrrpr enavir, tipranavir,

at @)adrauethylsefidnaniide)psherolidigdy oxyur ea, interl eukin- 2,

| obul | adi ne, i di .
e R b T R L e
| ROt beROndnetd iR aRsRaRaRg, methi sazone,
rifanpin, ribavirin, a pyrimdine analog, a purine

an@og NV Nodowthetlamphssgiyonpaeleding. aci d, acyclovir, a

di droxynucl eos| . ciclovir. 76. A nethod of
syﬁﬁﬁgg?czela%&gmg%%@ﬂg%lo 1’For mula | wherein R2 is

f ofSyuL-gactiinidoraehiplpyitoldidyd) formi ng a nmonopr ot ect ed
di -carboxylic_acid derivative; (h) activating the

n R

oR)p ey byl fengidemethybpyfpolknglhe di - car boxyl i c acid
t o/ ch O | ' I de. ting the acid halide
of(sét%gﬁi%[Eyls‘\?’\ﬁfh%ngg%%l?@m)@%é{dgﬂ?’o fonn the Ri group
at (R)he-(NO~aiethgddrhinomethyipyradidivdf | ng t he C- 28 position
of the coppound of (c o forman acid halide; (e)

at %W&%ﬁ@wgﬂ@wl@a@ﬁ?w?@ﬂny 3 28; and (f)

depn\obegt.i Z&% car boxyl group of (a).
77@{)A§§§%02%1%§1§g§ﬁ%1 Sl Zi g{g%lyg conmpound of Formula |
whe) €2-{-Rerplelihgnmibd)piwiplidingbnpr i si ng: (a) protecting
a C-3.alcahol of.betulinic acid:.. (b) .activating the

& St ide e P i R S e BB ar bon 1 o

f ofhiBrRorphotinyl 1-oxide, or thiomorpholinyl 1,1-dioxide.

55. A compound of claim 1, wherein R; is (vi) and R;; and R;3 are hydrogen.

56. A compound of claim 1, wherein R; is (vi) and one of R;; and R;3; are hydrogen and one
of Ry; and Ry; is alkylamino, alkenyl, alkynyl, alkoxy, alkoxyalkyl, alkoxycarbonyl,
cycloalkyl, cycloalkyloxo, heteroaryl, heteroarylalkyl, dialkylaminoalkyl, or cyanoalkyl.

57. A compound of claim 1, wherein R; is (vi) and R;; and R;3 can together with the nitrogen

atom to which they are attached form a heterocyclyl or heteroaryl, wherein the



protected, C- 28 activated betulinic acid; (c) the
resul ting conpound of (b) reacting the C 3 protected,
W@2@8/083265 vat ed betulinic acid with an appr opPCBRUSZNNS/041043
am ne; (d) deprotecting th#sthe resulting conmpound of
step (c) at its C3 position and (e) adding an R
ester group at G 3. WD 2006/ 053255 PCT/ US2005/ 041043
188 78. A nmethod for inhibiting a retroviral infection
in cells or tissue of an animal conpri sing
ag€1n|st r|n an efLectlve retroyiral |nh|b|t|n
reCHyLer 3}? PH¥EROPR A1 OB yingpde gReoF @ngadld&wnal nitrogen,
cl @1 Bf oxyedn afdnf®t hod according to claim 78, wherein
said retroviral infection does not respond to other
theraples 80. A nethod for inhibiting a retrovira
58. i nfeconiponng acapeding toelaim s whersin RaisaRi miiydtmcrybm;c&)mp@nyl isopropyl,

e TR TN
cl ﬂl-h’?d?cﬁ(yls% rop?l W@h@@l@@ di nytHigiseprdpyn 8y tﬂ'ﬁiﬁ?&h&hyhsopropyl
said retrovir |nfect|on oes not respond to oth

thb’rlafﬂr@@eths’h ThéalkexPedyhc c o -dalkexyadkaxiyXithylss, 1'- (arylakoxy}ethyl

sal on‘pou%d&%gagﬁll ;Irrggnt rggg}l ﬂ%&@e Hﬁalbghid}%wf yethyl, 2~

nyékgtetrahyadroonazdlfn) of ! Rgpbodyopropgl.ght . 83. The net hod
according to claim74, wherein said conposition is

adm ni stered to,.provide id conpound in an anount
29 1 aftGOMG OFROACABHLA o Llatgy kﬁ%ﬂ%em hysieogeg/ Ryisbody

wei ght. 84. The nethod according to claim75, wherein

said animal is a human. Rgp. RA nethod of inhibiting a

retroviral infection by coptactingRsscell with a
conpound of <claim1. 86 tad of preventing
transm ssion of HV ingecti fromrep H 'V infected

pregnant woman to a fetus, conprisi ng adni ni stering

t oR 58k Hydvepa) raN Y BEth§BiRd; Eﬁ‘d RS, #e hﬁiebéhﬂehﬁ hydrogen, a]kyl alkanoyl,
|nh|b|t|ng effective anount of a conmpound of Clarm1

arylabiyli heferpendallivic pridsulfomyk @ aarglaginosaibonyk oor Res, awt Rss can be taken

togetﬁ?ﬂg ﬁx&%ugl{ksf B ntlo%?lll '_t]%)\}w gx gqt'g‘yg%% za?}Ea ﬁgi Er i‘?é%?lt fler%%ocyclyl, wherein the
heterbiobyl @at bptonallg Giighidesbredoranire Wil digiofal refré @l fidfur or oxygen atoms; and
. inhibiting effective anount of one or nore corrpoundy

mis grodp Hire8-1 to vagi nal or other nucosa prior to sexual
i ntercourse.

60. A compound according to claim 1, wherein R; is (i), and Rj is isopropenyl.
61. A compound according to claim 1, wherein R; is (ii), and R; is isopropenyl.
62. A compound according to claim 1, wherein R is (iii), and R; is isopropenyl.
63. A compound according to claim 1, wherein R; is (iv), and R; is isopropenyl.
64. A compound according to claim 1, wherein R; is (v), and R; is isopropenyl.

65. A compound according to claim 1, wherein
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R; is succinyl, glutaryl, 3'-methylglutaryl, 3'-methylsuccinyl, 3',3'-dimethylsuccinyl or
3'3'-dimethylglutaryl, or an alkyl or allyl ester of succinyl, glutaryl, 3'-methylglutaryl, 3'-
methylsuccinyl, 3',3'-dimethylsuccinyl or 3',3'-dimethylglutaryl;

R, is (i), (i) or (iv); and

R; is isopropenyl.
66. A compound according to claim 56, wherein Ry is (i), and Rs is a heteroarylalkyl.
67. A compound according to claim 56, wherein Ry is (ii), and Rg is a heteroaryl.
68. A compound according to claim 56, wherein Ry is (iv), and Ry is cyanoalkyl.
69. A compound according to claim 1, wherein

R; is succinyl, glutaryl, 3'-methylglutaryl, 3'-methylsuccinyl, 3',3'-dimethylsuccinyl or
3' 3'-dimethylglutaryl, or an alkyl or allyl ester of succinyl, glutaryl, 3'-methylglutaryl, 3'-
methylsuccinyl, 3',3"-dimethylsuccinyl or 3',3'-dimethylglutaryl;

R, is (iit), (v) or (vi); and

R; is isopropenyl.

70. A compound according to claim 69, wherein R, is (iii), and R7 and Rs taken together with

the nitrogen to which they are attached to form a heterocycloalkyl or heteroaryl.

71. A compound according to claim 69, wherein R is (v), and Ryo and Ry; taken together

with the nitrogen to which they are attached to form a heterocycloalkyl or heteroaryl.

72. A compound according to claim 69, wherein R; is (vi), and R;, and Ry3 taken together

with the nitrogen to which they are attached to form a heterocycloalkyl or heteroaryl.

73. A pharmaceutical composition comprising a compound according to claim 1, and a

pharmaceutically acceptable carrier.

74. A pharmaceutical composition according to claim 73, further comprising an antiviral

agent or an immunostimulating agent.
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76.

77.
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A pharmaceutical composition according to claim 74, wherein said antiviral agent is
selected from the group consisting of one or more of zidovudine, lamivudine, zalcitabine,
stavudine, didanosine, tenofovir, abacavir, nevirapine, delavirdine, emtricitabine,
efavirenz, saquinavir, ritonavir, indinavir, nelfinavir, lopinavir, amprenavir,
fosamprenavir, tipranavir, atazanavir, enfuvirtide, hydroxyurea, interleukin-2, gamma
globulin, amantadine, guanidine hydroxybenzimidazole, interferon-a, interferon-p,
interferon-y, a thiosemicarbazone, methisazone, rifampin, ribavirin, a pyrimidine analog,
a purine analog, foscarnet, phosphonoacetic acid, acyclovir, a dideoxynucleoside, and

ganciclovir.

A method of synthesizing a compound of Formula I wherein R, is formula (v),

comprising

(a) forming a monoprotected di-carboxylic acid derivative;

(b)  activating the non-protected carboxyl group of the di-carboxylic acid to form an
acid halide;

(¢)  reacting the acid halide of step (b) with betulinic acid to form the R; group at the
C-3 position;

(d) activating the C-28 position of the compound of (c) to form an acid halide;

(e) attaching the desired amine at C-28; and

® deprotecting the protected R; carboxyl group of (a).

A method of synthesizing a compound of Formula I wherein R, is formula (v),

comprising:

(a)  protecting a C-3 alcohol of betulinic acid;

(b)  activating the C-3 protected betulinic acid at the C-28 carbon to form a C-3
protected, C-28 activated betulinic acid;

(¢) the resulting compound of (b) reacting the C-3 protected, C-28 activated betulinic
acid with an appropriated amine;

(d)  deprotecting the the resulting compound of step (c) at its C-3 position and (e)
adding an R; ester group at C-3.



78.

79.

80.

81.

82.

83.

&4.

85.

86.

87.
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A method for inhibiting a retroviral infection in cells or tissue of an animal comprising
administering an effective retroviral inhibiting amount of a pharmaceutical composition

according to claim 57.

A method according to claim 78, wherein said retroviral infection_does not respond to

other therapies,

A method for inhibiting a retroviral infection in cells or tissue of an animal comprising
administering an effective retroviral inhibiting amount of a pharmaceutical composition

according to claim 75.

A method according to claim 80, wherein said retroviral infection_does not respond to

other therapies.

The method accdrding to claim 65, wherein said composition is administered to provide
said compound in an amount ranging from about 0.1 mg/kg to about 100 mg/kg body
weight.

The method according to claim 74, wherein said composition is administered to provide

said compound in an amount ranging from about 1 hlg/kg to about 50 mg/kg body weight.
The method according to claim 75, wherein said animal is a human.

A method of inhibiting a retroviral infection by contacting a cell with a compound of

claim 1.

A method of preventing transmission of HIV infection from an HIV infected pregnant
woman to a fetus, comprising administering to said woman and/or said fetus a retroviral
inhibiting effective amount of a compound of claim 1 during pregnancy or immediately

prior to, at, or subsequent to birth.

A method of preventing transmission of HIV infection during sexual intercourse,
comprising applying a retroviral inhibiting effective amount of one or more compounds

of claim 1 to vaginal or other mucosa prior to sexual intercourse.



