WD 2004/ 048320 PCT/ US2003/ 037511 Bl GUANI DE AND

DI HYDROTRI AZI NE DERI VATI VES CROSS REFERENCE TO RELATED
WARRI40@¥SE0 ONS [ 0001] Thi s application clains tReT/US2003/037511

benefit of U S. Application Serial No. 60/428, 306,

No. 111 SNSRI ANTS DS a0 e B ERETAE VS "l i
are incorporated by reference in their entirety. FIELD
OF THE | NVENTI ON [ 0002] The present invention

CROSQ%R_EFER!EWG%IT&%ELABEH@EEFICMI@M di hydrotriazine
‘at . s Al At
oo b R BRI BRI A,

NoveﬁaB&PPE,iZDOnl’a&dC{QSIA%plio@ﬁmbSQMNOde and di hyfle@Nova@béie18, 2003,
derivatives, nmethods of using the biguanide and

the digglegpgescafpyach #re erorparated D seferepgedn thgiy entirety.
antim crobial agents, and methods of naking the
bi guani de and di hydrotriazi ne derivatives. BACKGROUND
FIELDOFTHHE INNHRNTIOW [ 0003] Certai n di hydrotri azi ne
derivatives have been explored as antimal ari al
conpositions (Onori et al., Ann. 1st Super Sanita.,
(0002} 98he p%ééeﬁﬁﬁ’i‘v&ﬁ)on é’e’ﬁ@ﬁl{% felatteé"@)ybigﬁﬁid%%ﬁl dhRSERRAR derivatives.
and have been shown to be less effective in eliciting
More specaicallye theaptasent grventaah rglagds|tg ,big@nidg(mg slilsdretoazine derivatives,
inj.ection,. to palaria-infected.Aotus nonkeys. These .
comppficis piiail, HRMGRAE AL HRSUE RN AeTUPE JperhOaP Br using the
biguahidk Q6Y dHYdtQrieREEastE aBGds] WitdrYal) B adtaRicfO b afénts, and methods of
exceedi ng ot her _known _antimalarial drugs and are

makingdbe pigueride ead ddydesirziedsivaiveshe oral route. (Kni ght
et al., I. Ann. Tropical Med. Parasitol., 1980
74:393-404; Knight et al., I'V. Ann. Trop. Med.
BACRGROUNDIOF THZINVENTION US- A- 4, 232, 022; and
US- A-4,179,562). [0004] Certain other dihydrotriazine
derivatives have been explored as antim crobial or
[0003] L EPRi R BT FHr AR v s hb b dn2xpidRed = AtildPRfal compositions
S- A-5, 322,858 di scl oses bi guani de derivati ves,
(Onotii let bliditmry IS0 Sier Satiga.i 1989e35:65%ydheHpivewdr, they are poorly absorbed

i m dodi car boni ni di c di.am des, ,.having_antim crobi.al and
and i M3E SETYF o Jecledh Rt 18 shPDe Rrdtaeheh FiRTtred Malty, a
comp@fellitBBhBEMGH, 16 RthlAALinFddRArLthe Fonkéeys! | Peky triditt derivatives must
di scl oses that such conpounds provide el evated |evels
be adpfinistesedy by [iajsptian: tp ehrerveactividy comparableaioseir prcredingyeisr known

. taken.orally. Wi he i m [ Nnigm di i, A
iR A 0P G e .
Ann. 2004icQA 3220 Parkbits320080034393404; Knight et al., IV. Ann. Trop. Med.
Parasitol. 1982 76:9-14; US-A-4,232,022; and US-A-4,179,562).

[0004]  Certain other dihydrotriazine derivatives have been explored as antimicrobial or

antimalarial compositions. (US-A-3,723,429)

[0005] US-A-5,322,858 discloses biguanide derivatives, including N! N°-substituted
asymmetrical imidodicarbonimidic diamides, having antimicrobial and antiparasitic activity
of various kinds, including antimalarial and antituberculosis activity, and discloses that such
compounds provide elevated levels of bioavailability due to their ready absorption when

taken orally. While the imidodicarbonimidic diamides exhibited inherent biological activities
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in clainmed therapeutic applications, significant

activities of the clained conpounds may arise by
woReM4wes3eé their conversions, in vivo, to the PCT/US2003/037511

correspondi ng di hydrotriazi ne netabolites. [0006] More

n cla%ﬂ%éﬁutﬁ%ﬁﬁﬁ{]agagé s?%llifﬁcéailt ac'é\fl?llqicﬁs %ﬁ{fp (5:11%1?%% gor%f‘)'bunds may arise
by virbRBIehaSSonivaiRidak,l iR hevo! thathe BeE&pEIdiRE Bihy&roBSazine metabolites.
antimal arial agents, and unlike earlier antinalarial
agents, were not cross-resistant with their previous
0 ) 7 n;w f 1t i po 0 .
10006f P MR ARG yenBh B kit M Ve, 260n. THOHIARER Feported a series
of dityidedfoliecaduatadel inhibjtorsntHahevete efiéotiwatas ahtimalagial agends)thnd unlike
. other m crobial and parasitic-type di seases and
carliepartimalarnia) ggenty, &Fﬁ%ﬁﬁ&éowrFﬂst@Hwaﬁb@alr BFRYFOYS CRYRIERPATS.
properties, and their nethods of manufacture, are
needed. Such inprovenents may include, for exanple,
[0007bne br viewr ef dlic irhportanot |ofvphagnacenhicah cethpoindsowiithathese types of

. . activity,. decreased toxi.ci.ty, .i nproved stabjlity. .
biologJeal v B A RE s gt i R ¥Rl A prmig ppe diseases
and affficiGR, 68Rporids OatH VERASS phatihesaidal Hireperabd, ahi Ithdiy methods of

ease of drug admi nistration, sinplicity of
manufpginé,zee Deeded.u Secto improvemerts mey inaidea faryexpmplen gng or more of the
r.-eag -0 C - r )
o958 NGRS RIRILRL ROl SRS AL paien
drug ®ldlaidagincidased {oDhiRly, Hheseccospefittseness, dmprsed biavailability, ease
t hei r manuf acture, . et hods of use, agd conmposi ti ons

of drgg agpnipiFalionn SIMRIFEN L Afomanyiactyre, d5¢ Of reyer fiignmgutally friendly
reageﬁffﬁk}gﬁ%ﬁé&%&{@%&méﬂ?ﬂ%ﬁ@{ of &R Ereratbd ABT6 dtEts ThE their related waste

09] The 'present invention is generally

dispostil issu¢seand the likguani de and di hydrotri azi ne

derivatives, preferably substituted asymetri cal

i m dodi carboni m di c di am des derived from
[0008]Y AR RES proRBshes RIFRRSH b ARFECtGRN RtHHAE 8 hide) dadEstBpositions

and di hydrotriazine derivatives. In addition, the
of thepressahinventioorare dinedted tgdheseaasiwellhasrashar dmnpostantaicedyls of

usi ng the bi guani de and dihydrotriazine derivatives,

inter alia, as antimcrobial agents and net hods of
SUMNBARY OIMEHEANVENTDION azi ne derivatives in biol ogical

assays. The present invention is generally directed

to nmet hods of meki ng the bi guani de and di hydrotri azi ne

eri [ : I I 158 Ny, i td; ia7i
10005]" He 28y fKbon 12 GACATRARETR Ko blglenlen4fl aiffrouiazine
derivativiek, mrefesabbphaubstitied isyainiggricat crejsiodishibosimitictdiamales derived from

hydrog(ggig%gelngeq L(é%&s@jgg{gg%}l%g%éﬁlgﬁ%gﬁgs aIN{ g\j%glgr%ftriézzh%erivatives. In
addition, the present invention is generally directed to methods of using the biguanide and
dihydrotriazine derivatives, inter alia, as antimicrobial agents and methods of using the
dihydrotriazine derivatives in biological assays. The present invention is generally directed

to methods of making the biguanide and dihydrotriazine derivatives.

[0010] In one embodiment, the invention is directed to compounds of the formula I or
formula XIII or a pharmaceutically acceptable salt thereof, and all equivalent tautomeric

forms thereof:



R3a RI2 NHH+R3b HNR-~DIR-ONNH R8 R3a N NJ-r R3b H

XiI'l wherein: R is R, substituted aryl, substituted
wabkboplogssubsti t ut ed fused cycl oal kyl aryl, subspCTus®E3/037511

aral kyl , substituted cycloal kyl aryl al kyl, substituted

heteroaryl, or substituﬁgd hetgeroaryl al kyl , wherein

the latter seven groups ahne subdtituted with at |east

one substituent selected fjfomthg group consisting of
-CN, -OCF3, ha&galkox , -4 4, - 3, -9CF3,
hal oal kyl t hi 9« = NRHR6;~ S 2 R ~ et eroaryl
het er ocycl )}T‘l or Re0O ( Cﬁ-IZCHZCﬂ) -, oﬁ conbithat i ons
thereof; R is substituted or, unsubstituted: /O (CRI
aRl b)k wherein each Rl a ané Rl bare i ndependently H,

al kyl or fluoro; R2 is branched or straight chain
| oner al kylidene, or |ower alkylene; R3a and R3b are

each i ndependentl|y hydrogen, r al kyl, | ower

al kenyl, lower alkynyl, or takefj together forma

cycl oal kyl or spiroal kyl group; gach R4 is

i ndependent |y hydr JA%&K substituted | ower

al kyl, | ower al $<1enyl , Bubstifut ed Newer al kenyl ,
| ower al kynyl, substituted | oywer 3L4¥2%I, aryl,
substituted aryl, haloar¥% I atrdr ocyclyl; 3
WD 2004/ 048320 PCT/ US2003/037511each RS is

i ndependent |y hydrogen, al kylR substituted | ower
al kyl, lower al kenyl, XIII

wherein:

R! is R*, substituted aryl, substituted alkyl, substituted fused cycloalkylaryl,
substituted aralkyl, substituted cycloalkylarylalkyl, substituted heteroaryl, or substituted
heteroarylalkyl, wherein the latter seven groups are substituted with at least one substituent
selected from  the group  consisting of -CN, -OCF;,  haloalkoxy,
-SR*, -OCFj3, -SCF3, haloalkylthio, NR’R, -SO,R*, -SO,NR’R®, heteroaryl, heterocyclyl or
RIOO'(CHZCHzo)j-, or combinations thereof;

R* is substituted or unsubstituted:

e

@)
(CRlaRlb)k

0]

I

wherein each R'® and R'"are independently H, alkyl or fluoro;
R? is branched or straight chain lower alkylidene, or lower alkylene;
R* and R® are each independently hydrogen, lower alkyl, lower alkenyl, lower
alkynyl, or taken together form a cycloalkyl or spiroalkyl group;
each R* is independently hydrogen, lower alkyl, substituted lower alkyl, lower
alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, aryl, substituted
aryl, haloaryl, acyl, or heterocyclyl;



substituted | ower al kenyl, [ower al kynyl, substituted

| oner al kynyl, al kyl substituted aryl, or acyl; each
wRBod49483dependent | y hydrogen, al kyl, substit uretdusznsn37sii

al kyl, lower al kenyl, substituted |ower alkenyl,

I ower Lal.kynyl ubst,ituted | ral [, al kyl
S RE it depryfehy Solardeen o s Bt e Sy, faver atkenyl,
substififéll I3ovet alkenyll Qfdr ABEynYi, stibstingedlower alkynhl, alkyl biytiruted aryl, or
attached forma heterocycle; each R6a is independently
acyl; hydrogen, al kyl, substituted |ower alkyl, |ower

a ngb ,:. - ' r : I y

SN i RS AOUR! Sl AL ower ke
substiaged Jowar aRfenghd dRGa dllakoyh subgirtted lowert dikyie, akpinsubstituted aryl,

ich th attached forma_ hetero | e; R7 and R8

scyl, SRt SOp IR a7 Rk gegtiie gy hectomdpy Witciyey are
attachk@ fdriVehetdlokydib,dene, | ower al kylene, -0-, -S-, or

-N(R9 ~ R9 1s hydrogen, alkyl, substituted |ower

akdopl R™ swadepandentiy hydrogesy, iallotleshbisdintad loaiek @byl lower alkenyl,

. al k I ubst it ut.ed . r,alkyn .
substlhﬁ% ﬁqvg%k%?%ybt I%gze%“a y¥1y1O Isul%{sglw?d &‘b&l z}sﬂt}g‘ykﬁlk%lr substituted aryl,
acyl; bRl ®alky|R% | takén #dpetiet 6gieH the @l tbowRBidh theyl ark aitschizd form a

integer from1 to 4; provided that, in a conpound of
heterocyelaul a X 11, when R3a and R 3b are each

i R d I r K gether form a

SR, SHY ol acrRifi ! Krond ol e P L E ar o

e@xi 1bwetratigdidend, hewerRlkylene RO-p+4S-j or -DiRYi t uted with at

| egst one substituent from.the roup consi stjng,of

B B b el ooy T S hued ove
alkenggm LIKSHPOShv¥BRked TofRr AIRYIBML d1RY-suBstHite& ﬁxtyq?,d)rtagyl é) .

osltrons, conpri sing: at | east one corpoun

f & Yrisladkyll ophalbalkydyl a XII1: and at | east one
phar maceutical |y ceptable carrier. [0012] In yet
ahﬁiﬂEmﬁgﬁ%%@P&éﬁ?,’ e invention is directed to

PIkQs 88 stéder fBREPA 4,ng anti mi crobi al conpounds,
conprising the steps of: contacting a conpound of .
f oromided that, fn o\ RMEUN of formula XIII, when R™ and R™ are each

independently H, lower alkyl, or taken together form a cycloalkyl or spiroalkyl group and R’
and R® are each hydrogen, then R' is R* or is substituted with at least one substituent from the
group consisting of -OCF3, haloalkoxy, and R'°0-(CH,CH,0);-.

[0011] In another embodiment, the invention is directed to compositions, comprising:
at least one compound of formula I or formula XIII; and

at least one pharmaceutically acceptable carrier.

[0012] In yet another embodiment, the invention is directed to process for preparing
antimicrobial compounds, comprising the steps of:

contacting a compound of formula II:

0

D
~
R OR? NH,

II
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-4 WD 2004/048320 with a conpound of fornula I1l: R8
N Ra N N N R3b PCT/US2003/ 037511 for a tinme and under
waoondiougsens sufficient to provide a conpound ofPCT/@smoB/e37511
l: Rte" NR*" NR3a Do )-", R/ R\ NNNR3b )I""
wherein: Rl is R', substituted aryl, substituted
al kyl, substituted fused cycl oal kyl aryl, substituted
am{h&ydmﬂhgbffdthﬁ@hnycl oal kyl aryl al kyI substi tut ed
heteroaryl, or substituted heteroarylal kyI wher ei n
the latter seven groups are substituted W|th at | east
one substituent select gd fromthe group consisting of
-CN, -OCF3, hal oal koxyRw,SR4, -OCF3, - SCF3,
hal oal kyl thi 0, -NRSR6, - SONR4, - SERR5R6a, het er oaryl ,
het erocycl yl or NRLOO (CH2 O)-,|or conbinations
thereof; R is su uns stituted: O R (C
Rl b) k \0 wherein each Hadependently H,
al kyl or fluoro; R2 is branchgd or strai ght chain
| ower al kylidene, or |ower ﬁl kyl ene;

for a time and under conditions sufficient to provide a compound of formula I:

wherein:

R' is R, substituted aryl, substituted alkyl, substituted fused cycloalkylaryl,
substituted aralkyl, substituted cycloalkylarylalkyl, substituted heteroaryl, or substituted
heteroarylalkyl, wherein the latter seven groups are substituted with at least one substituent
selected from the group consisting of -CN, -OCF3, haloalkoxy,
_SR*, -OCF;, -SCFs, haloalkylthio, -NR’R®, -SO,R?, -SO,NR’R®, heteroaryl, heterocyclyl or
RIOO-(CHZCHZO)J--, or combinations thereof;

R* is substituted or unsubstituted:

e

0
(CRI aRlb)k

o)

>

wherein each R'® and R'®are independently H, alkyl or fluoro;

R? is branched or straight chain lower alkylidene, or lower alkylene;



WD 2004/ 048320 PCT/ US2003/037511 R3a and Rib are each
i ndependently hydrogen, |ower alkyl, |ower alkenyl,

wo 483 kynyl , or taken together form a cycl palfgtoosn37sii
spiroalkyl group; each R4 is independently hydrogen,

R0 1% T TG R0, o, v

alkyn_IypmefakaI together fomyd cycl:‘dah@l bit sphedlkylagryshp, hal oaryl ,
acyl, qr heterocyclyl; each R5 i s i ndependent |y

hy;gﬁboé%nls g}dﬁpq:n eg%g)(yidfqu@d lowsketlky) I@ybstltptgqvelpwer alkyl, lower
alkengﬂ E@&Ytuted %?talkteHﬁeE) Wyn?lk K?ﬁ\s’ ed RURE agéyg%/lg%i%yl,osrubstltuted

ute | ower stltute
aryl, lzadodryl, e@dror%tarmcycbdtependent I y hydr ogen, al kyl,

0 o e angrrenon Pngsy PO RSt gD . Teer atkenyt,

subsn%hkd/ Wiber aflehiyl, 1GMESAIL I%db@mbd lovA% Ylkyn: ?ﬁ@ﬂ@@ sulfituted aryl, or
NR5R5; or R5 and taken together With the atomto

acyl; \Nhl ch they are attached form a het erocycl e; each R6a
i.n epend nt | dr o
aI ﬁ?ﬂ i agepen entl§(I ﬁycggé]%ls Ut e(lﬁt?tlatsed lto E dall%ﬁ“ﬁ)wer alkenyl,

substit@u® Ilmﬁérkalkﬁﬂyl ot alkjuttyedsulbmtedabWlelkynﬁ] KNkl substituted aryl,
substd tut ed ar r R5 and R6a taken together

: I
acyl, wp@R’t BB S 5&%% wasg%nd Reyakan dogathes vy theoptamafo which they are
attac}ﬁ.ﬁg&liﬂ)gﬁgtlefaoc 8@ and R 8 are each, independently, _

rogen, or acyl; Dis I ower al kyl i dene,

@aelr R&1 ﬁqdnelapendeﬂtly hy&ogerpralkyly Rebstitutedoldveer raficylodpver alkenyl,
ed

subst@afsitlw e uiaer atioany rubsiged Tae AL pitgiied e

acyl; | @VR? a3k KX®Ylakerd! tgg'éthe? URH | the!taBin Y Which! theg Ydre dWhbhddS form a
al kyl or haloalkyl; j is an integer from1l to 20; and
heterécycks; an i nt eger from 1 to 4 or a phar maceut i cal

acgept.al e salt. ther her
eﬁgdag‘fi%rﬁ%eac lélde%e\lll l%ﬂyc)ny géél l‘lﬁl (% nmet hods for
rqmsqbwur dlRylalenpabwenilkyléie, 1@-yeg @f-N(RF)ectu on caused
,an organi sm sel ected fromthe_group consisting of
%" Q%HMUted lower

PIPas HoBydieee. alkxl cybstvied | lawes ﬁlkyl’ﬂ%@ﬁl Akeaylg
alkengf] ?ovﬁé}%pgﬂ?y §ﬁl%s%mﬁ@& g)WeI a]kgl%? nﬁﬂlﬁéuﬁ%ﬂ?ﬁ ralz)g &8 KT

0 sal I n" nee f an
efﬁlétﬁamﬁoammwcyhf at | east one

j is an integer from 1 to 20; and
k is an integer from 1 to 4;

or a pharmaceutical acceptable salt thereof.

[0013] In yet other embodiments, the invention is directed to methods for reducing in a
patient the level of infection caused by an organism selected from the group consisting of
Plasmodium sp., Mycobacterium sp., Toxoplasma gondii, and Pneumocystis carinii,
comprising the step of:

administering to said patient in need thereof an effective amount of at least one

compound of formula I or formula XIII

[0014] In yet further embodiments, the invention is directed to methods for protecting a

patient susceptible to infection caused by exposure to an organism selected from the group
-6-



conpound of forrmula | or formula XIII. [0014] In yet
further enbodi nents, the invention is directed to

worRelmdss26 or protecting a patient suscepti bl eP€DUS2003/037511
i nfection caused by exposure to an organi sm sel ect ed

BT Tt o —

carinil,ooafprRmgahgassibf:, and Pneunocystis carinii
conprising the step of. admnistering to said patient
i admédsieribe (@ sridapatient &t npede therrelimn effeckive |ampint @heat least one
r formula XIIl. [0015] In other
Compéﬁgggﬁﬁgwgé}Bgﬁgy%%vgﬁ'ion is directed to nmethods of
evaluating the in vivo biological activity of a

conmpound of formulg |, conprising the step of: . L
{0015} 5 ﬁﬂ?‘f-@ emli)og}n@qn&s,%myﬂglo % %eézlgqglaxp r%eé{ui)c{%iq%fv@patﬂgethe in vivo
: : [ [ ' i e conpound
bl 4 U e o AT O
[ GesbSingTheitpy Exdhe biokngigal pgsivity of dlemprodidtypf dhe exidativetayclization
bi guani de.and di-hydrotriazine derivatives, preferably
of the oI EPIE LRIt 1 el 1 dodi car boni m di ¢ di an a6
derived from hydroxyl am nes, and conpositions
containingﬁbi?uanide and di hydrotriazine derivatives.
DETARED BESCRIRTION OF FHEINVENKMION i on is general Iy
directed to nethods of using the biguani de and
di hydrotriazi ne derivatives, inter alia, as
[0016ANt | IMTher preseat iAg@ive iangknamilhaticecetl tosbigganiie and dihydrotriazine

_dihydrotriazine derjvatives in hjqlogical. assays. The
dorivefivEanTe TR RSN LAy BImATag o RisRBeR Ml Gatiisadopyed from
I Hest ' iYLl Ad ORyERIkazAtd d@Vatives. I
hydrﬁ%ﬁ?esmgﬁ%ﬁ%@gﬁ%&gb%gglgfﬁ% i%hr oughout %’ he _ ? ITIGS !
additidhsthequesent, invientidrols| generally tdineeted toimetasls oftusingythe diguanide and

.. Jndicated,. shall bhe understood to.have the foll ow .
iy Ry S0Rs, A Hhecnanarn oo achup R Bl B gsine e
dihydr&ti8tifie Uerivdied i Pdidpical @48y eThOpresnimuention id generally directed

wi thin distances that allow for internolecular

to meithrds ofvrakimghabiguatideriuckdihydratniariog def Yabives-
acconmpanyi ng such interactions. Oten, contacting
conmpounds are in solution phase. [0019] As used
[0017)€r EAB empddyrer! dbokefatd Shivagkous aheidiatlesurs] thai fpllowing terms, unless
branched, cyclic, or multicyclic _hydrocarbon having
otherpisg ndicatés shellbe asicesipasin haYoihe fRllgyeing meagiggdi nat i ons
and subconbi nati ons of ranges and specific nunbers of
carbon atons therein). The term"lower alkyl" herein
[0018]ef Ak uis¢dhdrbing theabtoy ‘captaotipg’ fefars togthe boimgmigdagethertod compounds
ahout 10 carbo atpns, . . . .
to within distances that allow for mtermolecular interactions and chemical transformations

accompanying such interactions. Often, contacting compounds are in solution phase.

[0019] As used herein, “alkyl” refers to a saturated straight, branched, cyclic, or multicyclic
hydrocarbon having from 1 to about 20 carbon atoms (and all combinations and
subcombinations of ranges and specific numbers of carbon atoms therein). The term “lower
alkyl” herein refers to those alkyl groups having from about 1 to about 10 carbon atoms,
these being preferred. Alkyl groups include, but are not limited to, methyl, ethyl, n-propyl,
isopropyl, cyclopropyl, n-butyl, isobutyl, t-butyl, cyclobutyl, n-pentyl, cyclopentyl, isopentyl,

neopentyl, n-hexyl, isohexyl, cyclohexyl, cycloheptyl, cyclooctyl, decahydronaphthalenyl,
-7-



these being preferred. Al kyl groups include, but are

not limted to, nethyl, ethyl, n-propyl, isopropyl,
waoyai4opssepyl , n-butyl, isobutyl, t-butyl, cycl pPoDUL003/037511
n- pentyl cyclopentyl i sopentyl, neopentyl, n-hexyl,

s B DN BG4 HUShARELY! At sroups can b

substlﬂftE'd L5320RshbOtadted ] adasaMatyy lembdditedny | PR, alkyl groups include
dlnethylbutyl and 2, 3- dlnethylbutyl Al kyl groups

BWH%%%mMHWQ&H&thuted or unsubstituted. In certain
enbodi ments, preferred al kyl groups include isopropyl
and cycl opropyl. [0020] As used herein, "hal oal kyl"
[0020)re ks used hafdny |“halbalitpl kst iah Wiket groiup Bubstieuted withloge bahfre halo
gr oups gg abied from-F or -C. [0021] As used herein,
gnnmséﬂggg P &k al kyl -O noiety, wherein "alkyl" as
deflned above. [0022] As used herein, "hal oal koxy"
means an al koxy group substituted with one or nore
[0021fhal Asgused deram ‘Gdtoapl” fmaans afr adinyd-O-Ghoiefy) OdBteinSalkgEdas defined
bov hereln "cycl oal kyl" refers to an al kyl group having
aD0V€ne or nore rings in their structures. Milti-ring
structures may be bridged or fused ring structures.
The term "l ower cloal kyl" herein refers to those
[0022¢ y cAp abedyhereinol dw@aﬁwwgﬂeﬁn%m alkoxi gBup Gulgbigited ¥ith one or more
0 [ As used herein, "alkylidene"
halo Igsrsgl ?'{ nllvg?&ﬁ% 1aI i phatic radi caI derived from
unlvalent allphatlc or cycloallphatlc hydr ocar bon

adi cal s, whose _nanmes end in " 3{ removal of one of
10023ﬂ heAﬁyJa%g%rﬁma ‘Birtoatieyd rrfetfﬁé te apaéiw STV lmvmg MO QRS rings in

their g@ﬁ@g&athgﬁr}g ’Eﬁﬁ}ﬁ%ﬁ‘ conbi natr?(ggr%%ggfgg ng@ nat Fggrshe term

“lowenfcycloalkglsheasinl refpmdo fthase wyctbalkgl grbupxahdymg &Omrﬂ)out 3 to about 10
therein). "Lower alkylidene" refers to those divalent
DAt i ¢ and cycl oal i phatic groups with from about 1

to about 10 carbon atoms. Al kylidene groups include,

but are not limted to, methylidene, ethylidene,
[0024- pr&pybéddberein, “alkpldengy irefamsnie, a bivelenp eliphaticaadisal derived from

univagehgﬁ'éhé}?cegrg ﬁgcloglblﬂg l | d ocarbﬁrelbﬁa%pfgg\?ﬂ Se dréanmes end in “yI” by

remo¥al ‘é'f@ﬁ@ﬂf fhe Ihsi@tﬁgen At5MR Qﬂirryﬂied:efb@n aR@o mtﬂs{é fréenslende; the radical
dene, 1sohexyli dene, éﬂl ohexyl i dene,

havmg)fgq%@ é‘@‘t“}ll tg aheut 2&@@%@@% d allQDH@EWPP%WchombmaUOHS of
le
range %ghykécqﬁﬁ %Pgléfngl Cfgﬁ)tolﬁy%&i)lﬂg rQH} y L&?&%lkﬁ%n% refers to those

I'iI'dene groups
dival&i adiphatict ﬂﬂﬂ oyclaﬂlnﬁhhmt gltoupsadnth from about 1 to about 10 carbon atoms.

carbo

Alkylidene groups include, but are not limited to, methylidene, ethylidene, n-propylidene,
isopropylidene, cyclopropylidene, n-butylidene, isobutylidene, t-butylidene, 2-butenylidene,
2-butynylidene, n-pentylidene, cyclopentylidene, isopentylidene, neopentylidene, n-
hexylidene, isohexylidene, cyclohexylidene, cyclooctylidene, adamantylidene, 3-methylidene
pentylidene, 2,2-dimethylidene butylidene, and 2,3-dimethylbutylidene. Alkylidene groups

can be substituted or unsubstituted.

[0025]  As used herein, “alkylene” refers to a bivalent alkyl radical having the general
formula -(CHj),-, where n is 1 to 20. Non-limiting examples include methylene,

trimethylene, pentamethylene, and hexamethylene. Alkylene groups may also contain one or
-8-



[0025] As used herein, "alkylene" refers to a bivalent

al kyl radical having the general fornula -(CH2)n-,
wWoheu®48320 s 1 to 20. Non-limting exanpl es i ncPOQO®S2003/037511

nmet hyl ene, trinethyl ene, pentanethyl ene, and

mre USRS S B L RS BURERTRY R G Bl ot =2
and tHat tHel restt@ntconipdunil s éthtste bNokDiawiting Exdrisles 1n€hddy ~CH,-C==C-CH,-

noleééﬁ&PrOV|ded that n > 2 and that the resultant
(¥t e&ihélener\rgrwpﬁ (PR |bﬁgsué§<téhﬁ§ﬁé§ ynsebstigeied. The term

“loweégﬂé;l%}t i tut e or unsu%hfﬁ?{r% u]‘ﬁl er%?nﬁo&lr %}Vb\g? lcl%nabout 10

carboahtopisene” herein refers to those alkylene gr oups
havi ng fronrabout 1 to about 10 carbon atonms. [0026]
As used herein, "alkenyl" refers to an al kyl group
[00265‘ a\Am;ee Rereft, “HREﬁyld RUG fo RORRS! groﬂ_;h Eaxtlﬁg She &1M6re double bonds.
enyl " heréin refers to those al kenyl groups havi ng
The térnn‘hlpwbomlke@l berghyougfers mh@@raibﬁnyégm.s hadog fipmasboyt @ do about
10 ¢ ere n, "alkynyl" refers to an al kyl group havi ng one
%’ triple bonds. The term "l ower al kynyl" herein
refers to those al kynyl groups having fromabout 2 to
out 10 carbon atons. LOOZSL As used herein, "aryl”
[0027ﬂ efAesrlg;efl ey ﬁlgynyl refers ¢ an alkyl greumbaving ong Q{y@qqe ériple bonds.
O s t
The tt%[ell‘lr ggxtﬁ/hg%ﬂé (gng F{E} nfglﬁg g{l&l'yggq g% ha@mtgofrd'm atut 3% about
10 caboh@amhs. nat i ons of ranges and specific nunbers of
carbon atons therein), with fromabout 6 to about 14
carbons being preferred. Non-limting exanples include
[00282?6)5&' hisedYR&h aky1” r&Bk 6 a%eahol . diard, BR 6ﬂﬁﬁﬁﬁ[t§:5}¥1|10 aromatic ring
yl groups can be substltuted or unsubsti tut ed
SYSteIflOBQ\Q]lg Aoms eblotie f efon aboutaBO agagbon ragdnes Jand alle sambinations and

suvifba S P RS bid el Syl B0t P AP BB B about o
to abod 34 kaakborR I beidy ?ratﬂred. " NéH-BhRingOedimiless ietidet picag, naphthyl,

al kyl radicals aving from about 6 to about 50 carbon
anthrapenyls agdphenanthreaghbiryhgioyps carke subsitsied On wasUbsELISH.

ranges and specific nunbers of carbon atons therein),

with fromabout 6 to about 20 carbon atons being
[0029ﬂ1r efagriised . helom- ‘fHaIIiatyil’h gefers aomheags ian @ryldgoup eubstittadstipivith one or

enzyl, phenyl ethyl, 3- phenyl prop-I-yl,
n““ebﬂpﬁ@W¥&ﬁ6W éﬁ@ﬁﬁ?éﬁypﬁagdbﬁ%nylprop-2-y|, and
4- napht hyl hex-1-yl. Aral kyl groups can be substituted
or unsubstituted. Substitution nay occur on the aryl
[0030]i ngAs msedbersingr‘amliyy oc Harylatis/1'd frefetseto aarpl-dupktituted alkyl radicals

having from about 6 to about 50 carbon atoms (and all combinations and subcombinations of
ranges and specific numbers of carbon atoms therein), with from about 6 to about 20 carbon
atoms being preferred. Non-limiting examples include, for example, benzyl, phenylethyl, 3-
phenylprop-1-yl, tetrahydronaphthalenyl, 3-phenylprop-2-yl, and 4-naphthylhex-1-yl
Aralkyl groups can be substituted or unsubstituted. Substitution may occur on the aryl ring

carbons or alkyl carbons of the aralkyl.

[0031] As used herein, “heteroaryl” refers to a mono-, di-, tri-, or other multicyclic
aromatic ring system that includes at least one, and preferably from 1 to about 4 sulfur,

oxygen, or nitrogen heteroatom ring members. Heteroaryl groups can have, for example,
-9.



100311 As used herein, "heteroaryl" refers to a nono-,
di-, tri-, or other multicyclic aromatic ring system

W0 has/0ugsed udes at | east one, and preferably frpaT/US2003/037511
about 4 sul fur, oxygen, or nitrogen heteroatomring

o GRS 308H RS UEP 0l S SRR o s

and spéifiamimnberabb na‘bémlawnsl thexemr);bmtaﬁmﬂa)oand to about 10 carbons being
gfconblnatlons of apg and specific nunbers of
preferreg. pNAN-IYHAE eXAnRIeh9T Ngipropryt EoNPS Histideq or GxaBplg: pymolyl, furyl

pyrid lar @Q%tﬂ?ﬁh%l lPrﬁrﬁﬁfd 1 NeSthihz IV L | E}Haz@fﬁ”p r{%ﬁ?l?f, imidazolyl,

ét et oar yl grou ps 1 nclu for exanple, pytrolyl;
tetrazblyl,y | pyrazmyylj dquinoly],2 1quuhuoad; athwiphenylpybanabtilienyl,, isobenzofuryl,

pyrazipér? t1g§cg§§ :pYuHW: (gézrsﬁ@:l))il i ZOI19/1r gwayﬂ(ﬂ:@pgmiazolyl Heteroaryl

grouﬁshh@wmhmt&mm%ﬁusqaﬁéd i sobenzof uryl, pyrazolyl,
i ndolyl, purinyl, carbazolyl, benzim dazol yl,

oxazolyl and |soxazolyl Fbteroaryl groups can be

u i S i .
00524 YU el ARMRBLAN Bk O RSB IEA h rsicas
having|fiom ahscmﬂ Qqalasouﬂﬁawdaﬂgmfat@m @ind utl Anibinatibnslindéhbeanbinations of
at ons apd all conbi pati ons and subconbi nati ons of

rangep FRd sRECHMEPRET PF EarhomBlams teareindrhighramothout h&e abayy 25 carbon
atomdM M‘ng ﬁgremaut N QiR te%ﬁn;qésr bﬁaeludét OPHORIAL3-y)ethyl, 3-

pre [Tmting exanples include
pyridgin{ethi py 6{(6H—t8t{gdo)3d)mgthyl Sancpyr3|-(@yhmadlh32|-yl) -2-methylcyclopentanyl.

Hetergér&é\?fytl fﬁ}réiifaprz?ocz}ﬁﬁe)neu% %ét eﬂyqr(:%\ﬂ%%lgﬁ?chnﬁlbstltunon may occur on the
heterd#2y 184 2AaYb s oY hIk9T Qdibsns R theIftdrod§haiidyut ed or

unsubstituted. Substitution nmay occur on the
heteroaryl ring carbons or al kyl carbons of the

ons o LSR8 e S SR AP, g o o

two aﬂﬁ@éht@fng dambnaedd)rﬁﬁw‘lﬂh dﬂeng'nﬁﬂisbﬁ‘ranafaﬂmmﬂ diradios, so as to form a
term nus of an "al kyl ene" _dir.adi cal SO as ta for

secongdrejay wﬂmsepyclwglermg/mdsﬁnmy the hyyo jadiagent japd amwa{hﬁ’es and the
carbomgﬁ;a,l@ ﬂﬁ&lb&h LdlEz}lngfgéﬁanﬁalﬂ?ﬂg{I gT éegpna%eqforﬁ Bout 8 to

ene lca used cyc groups
aboutc4n ciirhme afdmm(amkioalt c@mbinatiauls camtd sﬁBcommnhtmnsatfmmgc(saand specific

t onbi nat f d.
numt sl Geon AaSAReea. BUR DR Aaing Doyt 39 Shonh Bring preferred.
Non- HﬂﬁHfg %exlafhpBR0 lJﬁlcl%@e C &tRARFoRFhHAI ?]/F-‘f q{e&ﬁﬂfdro benzoc*wlooctenyl

I mting exanpl es include tetrahydronapht hal en

mdan[ylg X arlu%/ &, 03beiaz o‘by él cﬁith@iﬁbydro 1%@5@.&gnenta{ﬁ]aapztha®n-&al “Fused
9b- hexah

eycloaBid” S anyT arprEG) UFRLRFhAE" SR mh) gpour on e

aryl ritipsoditoink blERsoaliSH isigicathohO8f e Yused eydloslkylafye  ary!
ring carbons or cycloal kyl ring carbons of the fused

Sycloalkylaryl [003§1 As"used her ei n, )
[0034&;2:/ lg%sgl?%gél)ﬂe?éﬂ,l ‘Q:ka%lalkyﬁfylalﬁylel oqalc%’ll)élk?ilaﬁﬂyl” TGRS ctygloalkyl-
substituted aralkyl radicals having from about 10 to about 50 carbon atoms (and all
combinations and subcombinations of ranges and specific numbers of carbon atoms therein),
with from about 12 to about 25 carbon atoms being preferred. Non-limiting examples
include, for example, para-cyclohexylbenzyl, 3-cyclopropylphenylethyl, and 3-[4-
cyclopentylphenyl]-prop-1-yl. Cycloalkylarylalkyl groups can be substituted or

-10 -



substituted aral kyl radicals having fromabout 10 to
about 50 carbon atons (and all conbi nati ons and

wa mmgomsenat i ons of ranges and specific nunberBCDUS2003/037511
car bon atons therein) with from about 12 to about 25

unsuq%ﬁé.‘?%g e%t ggﬁutz%n c%%glrprgegﬁcqlx\'glhg%/lc Rg Ior "i‘k’?l ca‘;’bons of the

aralkyd; 6/6il BB hﬁ?)éhﬂbbﬁ:ﬂ&ﬁtﬁé byéloanaﬁd 3-[ 4-
cyclopenty phenyl ] - pr op- -yl . Cycl oal kyl aryl al kyl
groups can be substltuted or -10 WO 2004/ 048320

o AL SRR ML R B M,

aral kyl, or on the ring carbons of the cycl oal kyl .
[003&;?83,&@'&1@;‘ Ss?l q,tlrtllg;?lg é:]hﬂmcef n@netlreg Ilgé}ﬁ ! ?)98 g)g]more substituents that
' [ 0 _
oV BB, FRUAF) RTNERETh Ol B Sk Nkl o2 01 0,
(provzds;b stlnat tvsdnen thaloi in B the, -Bros attmhmﬂoea,n shatabgresugh,as-of a carbon of an
hat t he

alkeny GOt p i kamop AV ICT eietin Bah Aixyhal ks SO gkt

monoﬁhﬂéﬁlk)j/lthl@r @ynalaﬂkﬂﬂﬁ@orsoyg Ayl -@3, habgkgR oW erdIBHPIpiroalkyl,
koxy oal kox alk |t

alkenils BAY AT YD hetseaaHahesaioR Iy PP Q) g INO), ey
I k Iqgn 6
('CN)élcguit;%r}P?( Fki/ISJlgiﬁ@&la(éQerggrp}yl et)‘lile]frngnocsIlﬁq yNHRS NHR,
N(RSR%Chhdxb{éhl(eO-l) nitro (- cyano (-CN), sul fonyl
(- SO2R4), sul famoyl (- SOZNR5R6) -SR4, am no (-NH2,
NHR5, NHR6, N( R5R6) and the like. [0037] As used

[003*(]er & I'hse Reelrt rtﬁ@ te "‘r ?ﬁédg\lﬁ{l” rdfEs 85 Sin B Aheaditati @0 $oth ends of

|ra |ca bot h ch are bonded to the sane
whiclc aredmmded tmthefsamh @aﬂ@nearncnm oif thepparentfgroup @ Spinraosprokydic group.

ro The |roalk u t aken to ethe
The shupahi Pt saeasorrurstin R e 2R, SR A5 iFS ot 50 20 ring
atomélt Pf@i’era ?ei‘t Hadblt¥,10 finda®m3. Nonl Bmitingdex@iPles. of a spiroalkyl group
I ng exanpl es of a spiroal kyl' group taken

takent @gethhrewnw itshparent graperinclyde bif1ineghylgeclopropyl)-propan-2-one, 2-(1-

phen?mf( Wgﬂ)&)‘i‘ocr%&h éﬁ( lal%ﬁ) BM{l)l rﬁétﬁflasglrggﬁglﬁod&aﬂel The spiroalkyl groups

of thid ifRhhot caﬁpjersabéltﬂt]edeﬂﬁﬁsaaﬁltutwe spi roal kyl groups of
this invention can be substltuted or unsubsti t ut ed.

[0038] As used herein, "antimcrobial"” refers to

[003ﬁqonp%§1Q§edhﬁé{ﬂeﬂg ﬂﬁﬁl’n}’dr Mal29R3fHS to ceﬂ'%)gﬁ&ﬁnh&\/m% activity against

croor gani sns 5u acteria, protozoa, yeas
patho‘gemusmﬁzrocﬂg:gﬂﬁns fsuctgias tactervalpratozvaptyleasts, m'ricuses;caigaer; fungi, or
sites includin

but i mt . .0 those co
variofi i THGiOBRIS JASIPSE N B ST EIP RIGAPEPYBS having
acnw%er&laﬁﬂst) théiri}léémda'iao mfahla%hl . t %e@gm Nghtim{EYSHIRNAGEBNify against
i'ncluding, but not limted to, Maviumintercellularé,
mycolvheteniai incbwling, dut nod limited to, M. avium intercellulare, M. avium complex, M.
tuberculosis, M. leprae or Toxoplasma gondii, pneumocystis organisms such as P. carinii, or

activity against nocardia infections.

[0039] As used herein, “side effect” refers to a consequence other than the one(s) for which
an agent or measure is used, as the adverse effects produced by a drug, especially on a tissue
or organ system other then the one sought to be benefited by its administration. In the case,

for example, of antimalarial agents, the term “side effect” may preferably refer to such
-11 -



tubercul osis, Ml eprae or Toxoplasma gondii
pneunocystis organi sns such as P. carinii, or

W@ eaig3go agai nst nocardia i nfections. [0039] PsT/USBU3/037511
herein, "side effect” refers to a consequence ot her

condiﬁlé]rzsn ag,g or? ;%% e,fegaég\(l)\g#egsgaql ﬁl%g%ug)gal %c r%}éf central nervous
systerf@SBREdfe¥tsOn a tissue or organ systemother then the

one sought to be benefited by its adm nistration. In
the case, for exanple, of antinmalarial agents, the

0041 55500 BB 5l e b b s

hereirethaiplag, begdfctios tot iaRibithat trez(tahcd syafiptome rodipattieglae diseaved disorder,
central nervous stem.rel d effects. 0040

or sidg egiacther & fevenk ipabiiqf imfe opes Shessyip %ms aM?ulef disease,

dlsor(ﬁ:r C& cBSSEASda R AdisHRER! thd ﬁ&t effdtys 19@1u§é fLRE bdeMBot limited
Inhibit, or treat the synptons of particular

to, maﬂuase,asf&ctajoﬁmataeml paremtes; oy celfacterium and pueupresystist infections, and

. inhjbit di mi.nish th f
iy Iplf sl nBURE o ufRRiserps e ef fect . such

di seases, disorders, and side effects include, but are
not limted to, nalarla effects of mmal ari al
[0041 5 r Assused hereiry Cphymaequtigalvargepiala esiers o thopmécsapqusds; materials,

oo U553 S g S en,

suitab’:lé: €aoahkewith elﬁeeuiSSuésOoﬂlhm teiigs cand daimdinwvithowtl eS(pesswe tox1c1ty,

onposi tions, and/ % ge for that are, withint
imitatiagy BHCT8IC ISHORSF, FE i aprq Femplications FoIAmEsuEte éva'htaaie@sonable
benefWiisk thfle tissues of hunman belngs and ani mal s wi t hout
excessive toxicity, irritation, allergic response, or

ot her problem conplicati ons comensurate with a

[0042 Sﬁzggg.g (Slhle%g{]ﬁ{p t/ L S %Iag;gﬁ({ug) élfs re 66 tg genvatlvés of the

discldd6d bYBpOMRS wierdiithe ﬁ%ké*h@ h@&s&l&ﬁmm&j BYRIARING akdcor base salts
parent” conpound is nodified by making acid or base

therleaI Estamplver%fopharlm%wppdb’ a¢ceptablensadte uinrlpdg,| hut are not limited to,
miner, ﬁf (?:]re rtg'fellr?llg r%m sagn?flcba iC. rgs%uelgt%{slclg?s aémg%:sc arke%sflog gw a%ic saHs of acidic

resmlﬁaﬁ saéh BeEarb@ialacides arr tgallhlke Shlus, Sh@ferﬁthadidCaddit&fiﬂ siltes‘refers to
ch as carboxylic acids; and the |ike. Thus, the te

the corgaspondingisallidsRvaietof aRarent ompoundHbat s PeanBFRATFb % Hhetaddition
of angg&{i heﬁééé ghﬁna@etﬁﬁ?fw tr?c ae%i'igg)?é‘ %ﬂtest hﬁiud@ %he Q:%ﬁ{?er{? ORERAEAL or the

Ition ar raceut | cal |
quatemacya pﬂn&hnlnm ahltsofithe pardst dongponad \f@tﬁeldofmlexsrabtes from inbeganic or

orsanfS P ST S, S5 R LB R SOOI, e e
derlvé:d) rfr@r?ﬁ ran H{?)(lre%m;cz %ftals gglel:‘ﬁe A% | RRbCIIGHA ShydiGhrdfe, BMFurR! Esulfamic,
phosphonc nitric and the like; and the salts prepared from organic acids such as acetic,
propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, ascorbic, pamoic, maleic,
hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic,
fumaric, toluenesulfonic, methanesulfonic, ethane disulfonic, oxalic, isethionic, and the like.
Certain acidic or basic compounds of the present invention may exist as zwitterions. All

forms of the compounds, including free acid, free base, and zwitterions, are contemplated to

be within the scope of the present invention.
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derived frominorgani c acids such as hydrochloric,
hydrobrom c, sulfuric, sulfamc, phosphoric, nitric
wana4tomss20 | ke; and the salts prepared from or graT/ws2003/037511
aci ds such as acetic, propionic, succinic gl ycol i c,
[004332?}%%{8%1? k gs t& an %ﬂgfaf ’1nct11?(flfé§5 hé rg%ge%bi\z g Rtru%'ar?
glutanic ben20|c sallcyllc sulfanlllc

acet oxybenzoic, fumarjc, toluenesulfonlc

l0044ﬂmtlh%ﬁ?é@aglrye)me@resetﬂwaﬁ@twpgﬂ fliresiteds n pachy|tp compounds of the formula
I or fhidffd)! b@i&'o‘} a ;ﬁfﬂ%n&é%ﬁhéa‘ll?%cce Qﬁﬁé lef‘théfebg'aﬁd 9[1 e ﬁﬁrlafent tautomeric

conpounds e present 1nvention may exi st
formszthetedbfr i ons. forms of the conpounds |nclud|ng

free acid, free base, and zwitterions, are

contenplated to be within the scope of the present

i nvention. -12 WD 2004/ O / US2003/ 037511 [ 00431

"Patient"” refers to an an| &l udi nga mamma

preferably a human. [00441 ccord ngly, |the present
i nvention is dlbecte o_in co unds of the
formula | qq/f a RTN or pha ceutrdal |y

acceptabl e salt thereof Hand aﬂl equfval ent tautoneric
forms thereof: I' 1 N R8I LI NRa R R72H HH-R3b | R
DR(z ON\NH ~ Rg R3a N N R3b HXIIl wherein: Rl is
R', substituted aryl, substituted al kyl, substituted
fused cycl oal kyl aryl, substlt@igd aralkyl substituted
cycl oal kyl aryl al kyl, substltutetheteroaryI, or
substituted heteroarylal kyl, whejjein the |atter seven
groups are substlpyLEd\mbkﬁ\@t st one substituent
sel ected from t h&groupRzonsi ¥ting -CN, -COCF3,
hal oal koxy, -SR4, -OCF3, - SCF3, haloalkylghio
- NR5R6, - SO2R4, - SO2NRSR64a, , ~Reterocyclyl
or RLOO (CH2CH2O))-, or cd¥b gtﬁons t Ner eof :

X111
wherein:

R! is R*, substituted aryl, substituted alkyl, substituted fused cycloalkylaryl,
substituted aralkyl, substituted cycloalkylarylalkyl, substituted heteroaryl, or
substituted heteroarylalkyl, wherein the latter seven groups are substituted with at
least one substituent selected from the group consisting of -CN, -OCF3, haloalkoxy,
-SR*, -OCFs, -SCF;, haloalkylthio, -NR’R®, -SO,R*, -SO,NR’R®, heteroaryl,
heterocyclyl or RIOO-(CH2CH2O)J‘-, or combinations thereof;

e

R* is substituted or unsubstituted:

0]
(CR] aRlb)k
0]

b

wherein each R'® and R are independently H, alkyl or fluoro;

R? is branched or straight chain lower alkylidene, or lower alkylene;

-13-



R' is substituted or unsubstituted: O / (CR b)k
wherein each Rla and Rl bare i ndependently H, al kyl or

wo baoanas320 R2 i s branched or strai ght chai n | owe€T/US2003/037511
al kyl i dene, or |ower alkylene; -13 WO 2004/ 048320

PCT/ US2003/ 037611 R3a b h jnd
nyar ogh, HMuer 7 IR RENERI dugToLen) (ST iy e alkenyl,
Oovh ey rly DR AR 1dgRIIEr eorﬁyzpéﬁﬂiahwl oPSpifoRIKyD gloy)

group; each, R4 is independently hydrogen, [ ower al ky

subst i eaeleR’ isondependenfly hydegen, lowplk@hyll, substitwad lpmeédkyl lower

I
aI }g@hyﬁs’ﬁ%{%ﬁ.\t}ad IESRS/EI; fll t{%‘lgx Werseirﬁg?rh’all glg)r%gfdtmgwer alkynyl aryl,
hleﬁhs]timyd:gw:,,htamqht ¢ zlia@rl ioshétlamem;alﬁlently hydrogen
, S | T Ul e owe (0]
2 ub)s/t i tea%ibiiﬂ weaw‘s?fibf %Y%&@? %Jﬁely rw?stltgﬁ%slpwtema&yl lower
' %n&hyﬁ'shwxﬁted %M alkéﬁ’}klsidv&éﬂta@@yxﬁr'l Ydubs@futedChver %ggmyl alkyl

I s” i ndependent |y hydrogen, al Kyl’,” substituted
alsklydtxtutbcbanri orat¥enyl, substituted | over al kenyl ,

cubst e b aly isBryt UREE A paled fowes aliyy tover

R@H&eﬁﬁle Rubfi@abdesw dlRedyne lowéoakiByWeitEHnitdEbvwar Qlkynyl, alkyl
attached forma heterocyc| e; eagh R6a is |6Independently
hydbssigead amilicgayl, SEHBR eus@INR Ruepr & iapd R ket together with the

ST Sl PRl Y SEftp LM ek EBclen S et ATy
acyl ; eactRR%rd 1ﬁf@eﬁ®|nﬂyl Hydggeh,e alkwi t dubktitatedt lomact ailkyl lower

which they are_ _attached f ma het oycle 7an
ardkegyl W}lgﬂw&%éﬂw%ﬁﬂgny In titufgd Q@W a yByl alkyl

i_ %I?%@Ed %}fyédyﬁe(g» S LIRS t%kéﬁyﬂo E'tﬁcr whh the stom & which they are

rogen, ubstltuted [ ower
alaktycthedlfmaheﬂekamgflle subst | t uted | ower al kenyl,

vt pnNl SRSl 01l SV o ey

D is lower alkylidene, lower alkylene, -O-, -S-, or NR’ )-;

R’ is hydrogen, alkyl, substituted lower alkyl, lower alkenyl, substituted lower
alkenyl, lower alkynyl, substituted lower alkynyl, alkyl-substituted aryl, or acyl;

R'? is alkyl or haloalkyl;

j is an integer from 1 to 20; and

k is an integer from 1 to 4;

provided that, in a compound of formula XIII, when R and R are each
independently H, lower alkyl, or taken together form a cycloalkyl or spiroalkyl group
and R” and R® are each hydrogen, then R' is R* or is substituted with at least one
substituent from the group consisting of -OCF3, haloalkoxy, and RIOO-(CHZCHZO)J--;
or a pharmaceutically acceptable salt thereof. Preferably, when R!is R*, then R'® and

R'® are each fluoro. More preferably, when R'® and R'® of R* are each fluoro, k is 1 or 2.

[0045] All forms of the compounds, including free acid, free base, and zwitterions,
isomorphic crystalline forms, all chiral and racemic forms, hydrates, solvates, and acid salt

hydrates, are contemplated to be within the scope of the present invention.
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R10 is al kyl or haloalkyl; j is an integer from1l to
20; and k is an integer from1l to 4; provided that,

wo pooa/oessepound of forrmula X1, when R3a and RPOT/ES®03/037511
each independently H, |ower alkyl, or taken together

or ' [ kyl u m-g’ and. .
[004(Qr emecggﬁ% %%?l(’)vgﬁeﬂnn ﬁ{ehgo%bkl%i tisﬁé(l;\;r&%fr?t ﬁlg oS sﬁz \feuE%Hﬁ% robial and
antipavagitic attiviyasftvadnes kindd)sh¢ltding tntimalaniletigityo uln some embodiments,
consi.sti of -OCF3, . hal oal koxy, and RLQO ( CH2CH20)|.-;
they i abihee ubieloglgel, activibpe Y dafreasefcfostsity,  espedially when
admims@f&r dally., MaenRdre, $n Some ERBBARIAL2RE HrbhRnfs SARR invention
fluoro. re preferably, when Rla and Rb of R are

have gl § higherdolekated ddsegelative fo0bhet&dmpriund$ disetesedfin U A-5,322,858.
conmpounds, including free acid, free base, and
zwitterions, isonorphic crystalline forns, all chiral

[004BNdItigBaTEved fHRIdNBmidaY HrRfugs and ahvmad @&d hefkh astdtti§ahd accurately
drates, are contenplated to be within the scope of

h
reflegt %]ée chggb/mg ¢heprealicempounds. \idpweyrs/ @_&8‘@2@3 and value of the present
inventﬁ(ﬁ:y dU%Q&ﬁ{eBé’i?dB nl 80 réﬁ%&ip%%%ew Jﬂh&gtnfgﬁmﬁﬁe R& wiole or in

e prese Irnvention have antim crobia

part. afhuspariasintérstoad tthat i thy fodmuar used shekdimdss, welh @k uhe ohemical names

.antimalarial acgtiyity, In sonme epbodi nents, .they, . .
attribglegite fe oOmRRRBEMmE BHlisgiee sPmaRyRds; 41 1 w&ieaée%@ge%gé@dmvemmn
i yCldcYodirfESREEicahd 1t WRRY spRIME RALRhREe Folh 8f to/ ific optical
n an%manD}Igg?&i n soéma enbggll)mants, t he cgnpound%nyo?‘peglhlg optica
or geomvutEgtisammer. have shown a hi gher tol erated dose relative

to the conpounds disclosed in US-A-5,322,858. [0047]

It is believed the chem cal fornulas and nanmes used

[0048) T Bhd conioufes d)ﬂ’th@Pﬂ:séiﬁ Ghientien phay leRist @Girodrig form. As used herein,
under | yi n(?qdchem cal conpounds. However, the nature and

“prodyegis iefendeddo predudaany qoivolenily bended earriest thaterstaaee the@ative parent
s §PGpARSHITL) lefOLIRELAHN ! cRESBAL IR bt rormula

or of btHefdrafldise dompoanids,engsloywd|ih tlesmethedcdiahe prlsemtan®mtion, in vivo

attributed to the correspondi ngly.indicated conpounds,
whengsuchnprodiug: is aeenistsred {7 @ RatiENt nwEIGE | RIAAIUBH Ak QWY to enhance

nume%&fsl u&*ésﬁgblEe%{}féiiﬁési nge i bh&r&a@é?ﬁ{icélﬁ’e(‘(kg,c HRIRYET bavailability,
ormor to an speciticC optlcal or gOﬁ‘EthCISOﬁ‘Ef.
manuf@fuig, Etre) thengapotsdoemploged e sienpresent enctheds may, if desired, be

et ShabBr B RERLThE! W, ARt O S s o i

prodiup@t release the active parent drug or whose formis
converted, for exanple, to conpounds of fornula | or
of formula XIlII or of other fornmulas or conpounds

[00493?5'&5%&%9@ pnciu'?l%, Fc}%tet)](gr%%le?]::oxtnp&m%rs %%?c'?ltbeh "MF iinoQV'hicihna hydroxy,
amino, or carboxy group is bonded to any group that, when the prodrug is administered to a
mammalian subject, cleaves to form a free hydroxyl, free amino, or carboxylic acid,
respectively. Examples include, but are not limited to, acetate, formate and benzoate
derivatives of alcohol and amine functional groups; and alkyl, carbocyclic, aryl, and alkylaryl
esters such as methyl, ethyl, propyl, iso-propyl, butyl, isobutyl, sec-butyl, tert-butyl,
cyclopropyl, phenyl, benzyl, and phenethyl esters, and the like. Prodrugs also include, for
example, compounds that cyclize or are metabolized in vivo to a form that is biologically
active or enhanced in its biological activity, such as the oxidative metabolism of compounds

of formula I to compounds of formula XIII.
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when such prodrug is admnistered to a patient. Since
prodrugs are known to enhance nunerous desirable
woaai4iongses of pharnmaceuticals (e.g., sol ubilitpCT/US2003/037511
bi oavail ability, manufacturing, etc.) the conpounds
enpl oyed in the present nmethods may, if desired, be
delivered in prodrug form Thus, the present invention
[005&] onv&&ﬁplaﬁy @ariablé batiss mbrecthhn ved timg in phy consgtien] &04%hy formula,
odrugs ipclude, for. exanple, conmpounds descri bed
its dqﬁ@ftéannlm Wcmceweawﬁw%‘zwdemw defmitief ploRYETY BIGH OFqurrence.
Thus bigpgﬁﬁ’n lg rlg Rg %R)'ﬁB id ﬁﬁ)‘ivn t\gﬂ)%ghl%ﬁzlg?& %F-ng%\r/ 'ggample 1 to 3 of -CN,
-OCFs, lialeakdn FWE/:J, halbalkgltlam BR?, d‘{RMr ISR SCaBRAR, heteroaryl or

heterdy D i e R} GIORR TRV pRIaLY B sRbigdre wﬁt%@“%‘fe of the above-

mentidh&® SstifRAts 2AdNRe §ubdtueARlead QRFen®Ns@édtdd independently from
carbocyclic, aryl, and al kylaryl esters such as

the abn:yp[@eﬁne@hﬁ)gf possitde jubstitusaisp (eamyhinatiogs 9f subiskiypnis phd/or variables
are p%ﬁigs'sgtﬂée éléliyﬁf{/ ﬁfcg'sc?}éﬁ)}sﬁ!atlons d’%%hplrﬁrs?%yé 0;9?‘2)3%49 SIt gﬁ%ﬁ){& understood

that, whilé beteain fidbistituenta apd rininalpaiguited, shelt as ymldxmpmlnalﬁeaR moiety,
met abolized ip vivo to a formthat is biological

the mgaety\/gay, Peefﬁﬁhﬂc%lastrtﬁteﬂﬂglﬂb |ﬂaﬁ SAING SYbsHEdentfs); WO@E&: prbgttuent(s)
I t
from 1Bl e b AR Br O, BURANBTS) 81 BB for! 6 required
subst@iEhtdJS2003/ 037511 [ 0050] When any vari abl e occurs nore
than one tine in any constituent or in any fornula,
its definition in each occurrence is independent of

[0051]t S f§Ih&bhbodimahts %Yeamp@&ﬁa@ lof @Sretil4 BB KITT, KNisSsubdiflited with at
exanple, if an RL group i s shown to be substituted

least owa of, -0, kaleatinxy, -SCHsphajoalkylthiy,or R’ H Gl koxy,
- SCF3 hal oal kyl t hi o, -SR4, -NR5R6, -SO2R4,
- SO2NR5R6a, heteroaryl, or heterocyclyl, then the R1
[0052" OlasofR)enthdUindsmad dficobpotndisdfi fommtnea I i XILUR' it R*f whigedfk is 1 or
t he above- nentioned substituents, and the substituent
2. at each occurrence is selected i ndependently from the
above defined |ist of possible substituents.
Conbi nat i ons of substltuents and/ or _vari abl es

[0053) e rlmisgmicismbodiments ¢f comprurdsiafiformulaher XHEW@relmRstSé%L R'*and
, |
R oSSRk 1 e DR 208l U g o
for exanple |n the Rl noiety, the noi ety may be

[0054{4 ]Enﬂs%{ne € éﬁttse ?f(&%ng& h@seo rﬁﬁﬁuﬁ‘f%? BdI];I ugg%sgs?l%setiauted with one

er su Stl uen group o

to fo@iﬂiﬁ)kﬂltiwtﬁﬁltsslccted 1ﬁ4ﬂé1féﬁdﬁwlbsfrbhmhlt$&)p owisisting wf hhl, -NO,, -CN,
grou require

su ents 51]. In s .
'CF%erFBQgi riateadkess cgﬁgbu lﬁr thigy 3l % 1(<)¥ L dpwsg P&n‘ﬁmm%alkyh aryl,
alkox@?%{‘q, t_N'R%QS’ ‘L\S(t)J'R“?ESOzNRSR‘Sa, heteroaryl, and heterocyclyl, and combinations

thereof.

[0055] In some other embodiments of compounds of formula I or XIII, R, optionally

substituted, is:
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| east one of -OCF3, hal oal koxy, -SCF3, hal oal kylt hi o,
or R10O (CH2CH2O))-. [0052] In sone enbodi nents of

waoommpoussde of formula | or Xlll, RL is R', wheP€i/msio08/837511
1 or 2. [0053] In sonme enbodi ments of conpounds of
formula | or X II vvhere Rl is R', Rla and b are
' In s g} fer
re eac Yﬁ sone
Formu R is
our su st cted,

i ndependent |y, "dTomt group cdh5|s ing o al o,
-NO2, -CN, -CF3, -0CF3, hal oal koxy, -SCF3,
hal oal kyl t hi o, hal oal kyl, | ower al kyl, spiroalkyl,
[0056" Yih somBlpf&iédted er%hlmeﬁ@%?@omp&%%f fonﬁ%w%'i_’ R, R* is:
heteroaryl, and heterocyclyl, conbl nati ons
t her eof . [0055] In sone otherug&godlnents of conpounds
of formula |l or XlIl, R', optiohally substituted, is:
WD 2004/048320 F O R F o / US2003/ 037511

[ 0056] In sone prefer s of conpounds of
formula I or Xlll, R" AS:
enbodi ments of conpounds. o 'o.//

ot her preferred
Il or XIll, R" is:
[0058] In certain préfer?ed endédi nent s of conpounds
of formula | or XlIll, R is: [0059] In yet other
preferred embodi nent s of compounds of fornmula | or
[0057?0 IIh,otﬁ%r kéferré OEHBYdifBnts 6f Ecthpbual6f fobtRdiofXIIISROfs:
ornula or Xl conpounds, IS substituted
aryl, substituted & kylo L ut eg” f used
cycl oal kyl aryl, subsg ytuteff aral k) substituted
cycl oal kyl aryl al kyl , Xsubst |t ut ed eteroaryl or
substituted heteroayylal it 4 further
substituted with offe t & four s&bstituents sel ected,
i ndependently, fromthe group -17 WO 2004/ 048320
PCT/ US2003/ 037511

[0058] In certain preferred embodiments of compounds of formula I or XIII, R* is:
J\I\lf\/‘
F 0]
F
F
F (0] .
[0059] In yet other preferred embodiments of compounds of formula I or XIII, R* is:
F. 0] g
F
F
F 0) .

[0060] On certain other embodiments of formula I or XIII compounds, when R' is

substituted aryl, substituted alkyl, substituted fused cycloalkylaryl, substituted aralkyl,
substituted cycloalkylarylalkyl, substituted heteroaryl, or substituted heteroarylalkyl, it is

further substituted with one to four substituents selected, independently, from the group
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consi sting of halo, -NO2, -CF3, haloal kyl, | ower
al kyl, spiroal kyl, aryl, and al koxy, and conbi nations

WO h@x@e$320 [ 0061] I n sone preferred enbodi ment spOf/UBH®3/037511
conpounds of fornula [ or XIII, substituted aryl,

cons@tltjrp%shgi?l fu{\]fe dse I oaqoa%yllf{allr aiggy‘clu?ﬁd g(yg, raI k%t\(bxy, and

combhatiofis Skl t uted aryl. Even nore preferably, R'
substituted phenyl, nono- or poly-substituted. Nbre

preferably still, when Rl is nono-or poly-substituted
hen a I
[006§I Ky |3ﬂt sgr%% g%@%re{a'ogrgtﬁicﬁmgﬁtggofmﬁg cg’%og?% bf fgmla I or XIII, R

substﬁmedoaiylk,ylsugstmutpd Exseah nynicmllgﬂa‘&br aidstitutedh earalIRyl | ®r substituted

cyelog g ryNED cAiRsh PP T ler i R PeHPS Ao Eagap e ket R i

substAuted theﬂrlo R¥noObr %Bly[s%@ktm{ﬂedg rrqyﬁ, ;tnteta@abw kel tvﬁt:@qt is mono-or
i's substrtuteq | east one ~ -

poly-gm%/léqd phenyb ™ spdRer ﬁ@deaé‘hb@@m@iﬂnﬂy lpzwelr glkyl or taken together
o RS S RICR . K6k TREE e i s oor sy

substititee phersil and B, an‘dﬂ!‘f’h arel%ltch BtdBiﬁHmdeﬁubIBWef hllk?l;i optakaytogether form
substituted with - R3a and Ri b are each

a cyqlmgm@ngemqo?lkyhﬁrm theb pubsHiudgd p]@fg)é({ A substifuiedy with at least one

oSy PR ) B0 1 R RS G oo
preferr@GA8' @noorRsubatititdd Bienylr sbstitoted Wlﬁdﬁ(ﬂ@ﬁdé}fﬁtlrgrommrd:fyﬂred when

R isgrepspeuopitofe panul B RgoY GhoChERy Ry At t5chgindependently
methyQor tak Jathhnfo%fa ycBRﬁfp?{ mﬁégﬂg B%Iﬁtgvenvmglré JRofedr8d, when

, para-trifluoromet hoxypheny are each .
R i§ nmepenldentutw rrétenyll sulstititedk ewith og@€Rerando®} aand R* are each

1ndep§é8%1?l§ §§¥10 8{9 I ; oa hﬁi[ gc}r&, gﬁclo%@ﬂ Cﬁsp}rgalg)él’ %'oup,":i{1 1s para-

triflubrobdetHoRkpHes hmtwphemd R3a and R 3b are each
i ndependenty methyl, or taken together forma

cycl opropyl or spi roaI kyI group, Dis -0-, and R7 and

8 3a
[006 e?grgtrhgyg{ev\ﬂ? en |s para tr|§ rgrreﬁél Xypﬁtﬁowhe% R™ and
aﬁﬂ@hcﬂllﬂﬁe{imﬁieﬁﬂy Imet]n)rl,ck&[mimhemgdtlyerrfetdnylcycloprop@km'erlroalkyl group,
oethr f rm r.o or s roalk
R R R KGR bRt anblo peteralpibin okl “is para

tnﬂugi%ﬁleﬂ{bqyﬂléﬁ prlga SRFRERE Qééllmn&rpeﬁdetnﬁg Qr?étl'l})le&ytakérnggether form a

forma cycl opropyl or spiroal |7< I'h ot er
cyclopraglyeor guiroglkybgionpnbds vileankR " asd Romh)@kogen R 1s —CH2CH2CH2-

eve Gl B o AU SRR ELR A R o

1ndep@n@éﬁ@lbl9§ét11}yl| or faker$ fligét(h@ﬂ foyn 200y Lb?ro yiler §lifaldyl ifoup, D is -O-, R’
ubstituted w tq | east one- ,Even nore

and Ryase by ddige, aIRe ipaEBapHee i oR ‘oAt afosth esthyl, or altermatively
ﬂwyﬂﬁ%y(ggﬁ%hﬁgﬁgpqﬁﬁSﬁxi is substituted with -NRSR6. In

[0063] In other preferred embodiments when R' is mono- or polysubstituted phenyl; and
wherein R* and R*® are each independently lower alkyl, or taken together form a cycloalkyl
or spiroalkyl group, the phenyl is substituted with at least one-NR’R°®. Even more preferably,
the para position of the mono- or polysubstituted phenyl is substituted with -NR°’R®. In

certain other preferred embodiments when R' is mono- or polysubstituted phenyl, the phenyl
- 18-



certain other preferred enbodi nents when R is nono-

or pol ysubstituted phenyl, the phenyl -18 WO
wQ0ee4/08s83820 PCT/ US2003/ 037511 i s substituted RCTAUSZMW3/037511

| east one -SR4. Even nore preferably, the para

is subgﬁglit{ {1}1% 9%1654? §ﬁ£'%g§ 2 EQ/[rEB Hgo% ¥1fe¥§§gl$/ttﬂ% ﬁgmpﬁ[})?g%e rderh mono- or

polysabhiatedphéng ] iswhbstitited wgthw8R4G- or pol ysubstituted
phenyl and the phenyl is substituted with at | east
one -SR4, R4 is substituted | ower alkyl. Mre

[0064]" efn% Ryl Pbifier bﬂa?erfeube?ﬁuotd%aﬂs %@ﬁ' R & rﬁ%tdr}?&%‘ﬁb%tﬁﬁd phenyl

one hal o. Even nore preferab alo 1s
and th% phﬂnyblspswﬁtauaﬂl\yxtlstat least Qme-Sﬁ kRl s subsfiﬁ@cd [W&]kyl More

prefewg}yg rr§§u tﬁtgﬁggpg[@gﬁ %) sybs E{ut?gﬁ\gﬁg]gp %Pﬂg%%ﬁ%% eEYC§1 more preferably,

the h4 RSP t Mogdpréfetdbaktill, ﬁaeSatl dﬂﬁ@ -CISR4, and R4 is -CF3,
R3a and R 3b are each ependently nethyl, or taken

together forma cyclopropyl or spiroal kyl group. More

[OOGﬁeefISr 81191 o'thﬁ%?or t%rg&) @Lﬁhﬁ% \/\E \Jvl'i]%eﬁe E&d&@h&y or %olysubstltuted

t Ay PO Ror & pr e
phen)ﬂpthﬁqihbmtlllﬁ slﬁlﬁdtqnéabwh aah:dsttdne Sh‘é I’a;ﬂi Rl43s E(Cm,er"T atideRl*® are each

t one -SR4, R4 is d R b
mdepaméenélaclﬁe&wﬁé);seﬁ%ls%fq%?ﬂw&tfﬂw a % ?Igop @aﬂw gEQMn  More
prefeﬂiﬁ @ﬁ 1}39 %3{11 8kl eac mﬁ&p%déﬁy%&ﬁyl OMo?é’ ye°f iyl dtiit Sfhen R is

e phen IS substi ed"wth | eas one 4 a
mono- $|R4)oly§4bst$uted253¢nymad dredpliRinigl arsabstauihd wnthe pteleart onk SR, R” is

s, T SR e e R RIEaLY gPetih S5 GHEGHER Hi o fyen more

prefeﬁBQ/ WTl‘én IRh‘i‘ﬁlYlbné-Sor %@ﬁﬁdtfh&t&&ﬂhéﬂyt fﬁh@éhebﬁﬁﬂsu@ﬁﬁnecﬁaﬁh at least

are each i nde endentl met
one - &Rd R4Rg C1§3 R&I—m@-& eaclrindependently me?hyl and R Xs —CHngZCHz ,

is O { 1|é1fo£éea %?err‘(ﬁ)tlga\gﬁénhflof Orgglgci“q H)ogr Pﬁ ed p é}g’ er d g'gadphenyl 1s

substﬁﬂf@@d\hﬂi&mﬂ&st eeSRR Ri is -GBY®R* and R Iaysemﬁtmﬂeﬂeﬁdiently methyl and
phen and_t he phenyl IS substituted with at | east

R® is gL HeBa, Riak # Lrgubeom et Ry Py O R & and R are cach

hydn%% gferably, the substituted alkyl is substituted with
1 east one halo. Even nore preferably, the halo is
-F. More preferably still, the alkyl is -CF3. [0067]

[0064‘10 gn gt o otﬁ}gTe é@%@eﬁl eofélgt{lérﬁﬁ evﬁ}gﬂnolqt ﬁenr']léﬁ% sl pqlgsubstltuted phenyl
and ﬁiétbﬂehirl% Qbatindtbd dith! R askt Se-SORERE isanBstitdted Jowderadkyl. More

Rib are each |ndependently nmet hyl, or taken

prefetab@etthtewbsmutﬁdaaﬂgﬂeas spsipyed with gplepgiaang hialayr Bran mpgsy preferably,
d dent | thyl .
e P Ble BRGRT Bk B 768, nacpendent 1 et hy

polysubstltuted phenyl and the phenyl is substituted
[0067\,]\/I t rfn Zggmle eo?}?etr n?(?rg p_resfgrzrgc? emﬁgdllmsents when R' is mono- or polysubstituted
phenyl, the phenyl is substituted with at least one ~SO;R*, and R* is -CF3, R* and R* are
each independently methyl, or taken together form a cyclopropyl or spiroalkyl group. More
preferably, R* and R® are each independently methyl. More preferably still, when R' is
mono- or polysubstituted phenyl and the phenyl is substituted with at least one -SO,R*, R* is
-CF,, and R* and R® are each independently methyl, R? is —CH,CH,CH,-. Even more
preferably, when R! is mono- or polysubstituted phenyl, the phenyl is substituted with at least

one -SR4, R is -CF;, R* and R* are each independently methyl and R%is -CH,CH,;CH,-, D
-19-



-CF3, and R3a and Rib are each independently nethyl,

R2 is -CH2CH2CH2-. Even nore preferably, when R is
WORaA48320 pol ysubsti tuted phenyl, the phenyl i BCT/US2003/037511

substituted with at |least one -SR4, R4 is -CF3, R3a

. an | b ar e h |ndepe ntly nethyl .and [ .

s 07 R s QR R, BB 35 o s b sy R ) B a9 e phenyt is

substitgted Qvith éfGEasﬁBhéE O & eRAR YCF;\REUNR R3I'D &reﬂ@ﬁﬁ ind¥pendently methyl
olysubstltutedlphenyl and the phen substitute

and Rte LOHRCHab e B 4G omreihansop)-phamyleids b 2 & and R

pendently nethyl and R2 is -CH2CH2CH2-, R
are ea%m&d{dtégﬁfl uor onet hanesul fonyl ) - phenyl, Dis -0-, and
R7 and R8 are each hydrogen. [0068] In ot her
referred e i'S nono-
10068]5, JS GHET PHPEH FHEHReHRhehB HBRYP- PLyBOstpisd apeny! and
the p}%ﬁ)h i@tsub§dted Oigh N0 onEENFFREORRGs WO,ROINFEMR R,  More
preferably, R6 is SO2R5. More prefer@bly stil
prefesshisn RG5O 2RoreRmeferabiy il whereB® ISR’ R 'kigIsubgtieind lower

alkyl.rsrgfgg)% L e% gr:f?gl &lhg sﬁgﬁéd fr(])g}e g]lkgﬂlsve sglé%%turk%é éVl&l at least one halo.

eas

Yet nivre besterably, thbfhelohﬁl—ﬂ More prefdybislg sl ahenlkbl -G | |, the
al kyl is-CF3. [0069] In sonme other nore preferred
enbodi nents wherein R is nono- or polysubstituted

[006% %A%&ﬁeﬁggtgééefeﬁgé ngﬁé%l et ﬁ%l’{@é%ﬂ ]?tls hﬁﬁﬁt ﬁ}ﬁysubstltuted

phenydp thet pleengLisssubstitied withwer leastkorle SR REER® lmzaﬁdahsbsubsmuted

lower, algyﬁ}ag]gq gtgfe&gﬂt%gat lpglgf E@qy?é&r -(E}%r R%/ggkeg &t?p &t heh}n ependently
meth)ﬁ3 @r aien tdgeftier ?Jan @@ﬁfloﬁrﬂﬁﬁRﬁ"@gﬁﬂﬁlkﬂrﬁgﬁﬁyf\/[oré\@f&erably, R* and

preferably still nono- pol
R™ aseilpach tindependsntiyyhethylh e Mereryreferablys sl whgn &l 6 wonat or poly-

substlé\ltﬁé he n)ﬁemgﬁgepylt ﬁtsggstﬁgZR%\’ng}R%Aeaﬁt one%i\gk gd 1 ngks R’ is

substied Ro®er alg/1,eaehsubktitiaensent diyy ngt Jof;, af? R33 and R3b are each
more preferably, when R is nong-

1ndeps@¢e}1§1uti§@ﬁhwtl?§dls i fH:Ghhe Bysangiorg prefeiphlyi whee®R V\hStrnono- or

TR R s i e AR gy

substauned Fﬁb/earﬁkplacthe subsigtptedd dovdry alkgl hyl GB’;;:! asl R*® are each

B L T NN IO W I

1s4(irﬁlu%?&ﬁetﬁ&rﬁ@ﬁlf&fahh&o)fﬂ%ﬁylprefe”ed enbodi ments of the

I nvent i on I S ‘'morio- or pol ysubstituted phenyl
substi t ut ed WI t h at | east one -QOCF3, the phenyl is
[007 Ub Hluts %tﬂF %‘Ille’HB{?d?ngﬂFé Fxﬁgdlﬂi{(fxg of&t)e 1nve1§hon wflen i{ 1S mono-

or poB@hUs‘Hﬂth@& bhétye dubsaieety With St FdiSinet OEHEL, metﬂheayl ik @alsstituted with
one -OCF3 and at | east one halo. Milti P
at leagf et TQGF 3. olisothgr still more preferred embodiments the mono- or polysubstituted
phenyl is substituted with at least one ~OCF; and at least one halo. Multiple substitutions of
each of halo and —OCF; are within the ambit of the invention, such as, 4,5-dihalo-2-
trifluoromethoxyphenyl, and 5-halo-2,4-bis-trifluoromethoxyphenyl. Even more preferably,
when the mono- or polysubstituted phenyl is substituted with at least one ~OCF3 and at least
one halo, the halo is —=Cl. In other even more preferred embodiments wherein R' is mono- or

polysubstituted phenyl, the phenyl is substituted with two —OCFs.
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each of halo and -OCF3 are within the anmbit of the
i nvention, such as, 4, 5-dihal o-2-

wo eodkslowsseonet hoxyphenyl , and PCT/US2003/037511
5- hal 0- 2, 4-bi s-trifl uoromet hoxyphenyl. Even nore

re .L ut
007 AR e Ak R TR R BB W, BEEubstivaca
phenylnad kied shenyhie shisdtioutedwithlat lehst oat hOICFs uad antesst one -c1 R’ and R®

preferred enbod n erein R _is nono- or
are e *gﬁe?ryi en frgephsi Agum p<cyslopEapyl oF spireglicy} group.
t 3a - 0 1
More ﬁr‘:@fgg?gcﬁﬁ hmﬁpRer e Lo R
is momonar-padysupstityted hréltenyl whé dhe ;pmayrlylls sabatititedk with@h jdast ae ~OCF; and

o s ARV ) 5 kP8R R er BT o e o R Even
more pa&BRAbLLYY SRR fsahonA cﬁgfo F%@ﬂlﬁé@rwbd PherSPiah@® @ﬂlekmhexgr RUfibstituted

More preferably, R3a an 3b are each independent|y
with sdasy pne MOFE: packeideesbpye el P Ryfrrad BY arcicaclhindspergently methyl,
p t.ed~phenyl and the phenyl is substituted
Ris wet{%é%?éﬁéag‘gg%e -OCF3 and at least one -d, and R3a
and R 3b are each independently nethyl R2 'S
CH2-. Even npre preferably, IS
[0072dr Bbﬁ%‘il gther pmr@@r%%em%n@rﬁé "‘f;ﬁér%/l is rgono- or poly substituted
abith §A8st Ranth pee
phenyglélﬂébh&yl ‘?éjsub\%%lhed vitl &t Jesa | n?g X e R Arrrgteﬁé‘ﬁ ilfépendently
methyR2o1i kerOdEHR0ki2m, a Eyclapropy or §iiBsAKy] Eroupo rMomthneiierahtyr evhen R

s mofy s Rl SRR e PReBHamgIte icay LR sRARCye ¥ithet fepshiug -OCEs R

and R bt @kh hRASHL. NMEre @Eﬁxbly@%ﬁﬂ ahen R'Bs aiRtiRAGphenyl, the phenyl is
i ndependent |y necﬂéa or aken f,oget her form a
}

substigyted apthosyleass twe pi R194 Rgr@@pR M caghy oxdependently mistyl, R is

e, R, PuPohVGTAREL U 5 RGN gBS AR I M

substitited edthhatniesdt tvo JOCE;, ms*éfn&f RM ateshith indepbieientRL nieshyl and R? is
substituted phenyl, the phenyl is substituted with at
H (a6 Ht dbis-B80F3, and R3a and Rib are each
i ndependently nethyl, R2 is -CH2CH2CH2-. Even nore
preferably, when R is substituted phenyl, the phenyl

[0073]s Iswbies istilitrearevireforred embadimentsp wheIDRS, is RBanoaod pﬂyamlbstituted

pheng T 361 ISR BP RGBSt ot Sifor D e paf g and K™ are cach
mdeperaeaq?,@mﬁ ¥, antivehis REH,EHJOAQ; DA -O9IRY aﬁa RS takd dHcRM and R' is 2,4-

t he phenyl is substifuted with at |east one

bis- tnfmgmnethwwheayland Ritehinre-3daélnoromethaxaplagsnt.| y et ﬁydlchloro -2-

tnﬂurgﬂlare%xyéheﬂy b b gH% rf) ﬁutgflgﬂ%)trxheéhoxbfﬁ@ n}yﬁ B ar % each 4- chloro 2~

tnﬂu&nﬁ@ﬂ@&ymﬁmyrlfluoronethoxyphenyl 4, 5-di chl oro- 2-
trifluoromethoxyphenyl,
2-chl oro- 4- trrquoronethoxyphenyI, or 4-chl oro-2-

[0074] In other preferred embodiments of the compounds of formula I or XIII, R’ is 2,4-

bis-trifluoromethoxyphenyl, 4-chloro-3-trifluoromethoxyphenyl, 4,5-dichloro-2-
trifluoromethoxyphenyl, 2-chloro-4-trifluoromethoxyphenyl, or 4-chloro-2-
trifluoromethoxyphenyl. More preferably, when R' is 2,4-bis-trifluoromethoxyphenyl, 4-
chloro-3-trifluoromethoxyphenyl,  4,5-dichloro-2-trifluoromethoxyphenyl, = 2-chloro-4-
trifluoromethoxyphenyl, or 4-chloro-2- trifluoromethoxyphenyl, R’ and R® are each hydrogen

and D is -O-.
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trifluoronmethoxyphenyl. [0074] In other preferred
enbodi nents of the conpounds of formula | or Xill, R
WO 2002/048320i s-trifl uoromet hoxyphenyl , PCT/US2003/037511
4-chl oro-3-trifluoromet hoxyphenyl, 4,5-dichloro-2-
trifluoromethoxyphenyl,
2-chl oro-4-trifluoronet hoxyphenyl, or 4-chloro-2-
[0073]r i T U@ ehet PesfypEE rembodividres, PREfier £piifluoiesthaRethi®)-phenyl, 4-
.. 2,4-bis-trifluoromethoxyphenyl, 4- )
(triflyogprasthanesulionyl)phemprbt ﬁbX)ﬂpqqé%ggrgmethanesulfonamldo)-phenyl. More
- di |+ Q- i nvl..qa2- - 4-
prefeﬁb:ﬂ% %r%?olgre{gh%;(@ghéﬂﬁg‘f%?&ﬂo%r Q)??ﬁ?[ﬁ}?,&’ £t:r1ﬂ%ofd?xlxé?ﬁﬁleéulfonyl) phenyl
or 4t(trifflovemethandsoblfypnddy)pheRyl, aRd 8 R°eawachcthyhydogen and D is
0 and Dis -0-. -21 WD 2004/ 048320 PCT/ US2003/ 037511
™ [0075] In other preferred enbodinents, R is
4-(trifluoronet hanet hi o) -phenyl, 4-
(trifluoromet hanesul fonyl)-phenyl or
[00764- ( tlnjckrtaioresthedimaenis of thenfermule )l gshienynla XBF eompounds, R” may be
SubStQ{lt?{i r?lll%?e{%’r%vr?@ﬁﬂgﬁgg hﬁ(gjiger)r}?é n1§/lI0ther embodiments R? is alkylene, having
the gdnedl foinhul@ L@ P awReY Infio B¢ Jo- teh.e Mdre peéferably, n is one to five. Even
4-(trifluoronet hanesul f onam do) - phenyl, R7 and R8 are
moreear@ﬁerqhm,r Bg’énthé‘??d tey four.  Most Hrefgl;e@]lyﬂ B ig dhyesi nIn other preferred
i he formula | or formula X1l
enmo?%ﬁ%g%ﬁﬁg?aﬁgfﬁgy be substituted al kyl ene or
substituted al kylidene. In other enbodinents R2 is

I kyl ene, having th neral fornula_(CH2)n-, ere,
0077} 56 cagin g OdHTentt P E AR oA X iR pdy e o and R
groupsV By B (Sl AkAr Ak alRedyd, bP1&Rer! AkGOH! or YR&h together form a
preferably, nis three. In other preferred

cyclogybdi spirdatkyl rgroup. ¢ Reeferably.cthe R 0@TFR’Y groves taed each independently

e diments of . the fornmul a 1. or foryula Xl I 3a
towei R AR pBenteama AR SRR | e pferghly, te R
and RBvWabus kenydch iadepend@itlyamsthpl/|or @ker edgRthel daeih ReEyclopropyl or

~ forma cycloal kyl or spiroal kyl group. Preferably,
spiroglifyl gRe¥P.and Ri b groups are each independently | ower

al kyl, or taken together forma cycl oal kyl or

spiroal kyl group. More preferably, the R3a and Ri b
[0078]r olipseraireerabadimientd exf éhecformily Iroetforydula Xilltcakpounds, the R’ and R®

t oget her forma cy¢l opr | or _spiroal kyl _gr.oup.
grour[so%%] cach, Mdepgde il PiRe<, Gfolnar oyl Piateratly they are each
hydrctg%ﬁ.h"m Gthe! édlb&%e@y,%gno& hgat Bie 8PR’ aiﬁg RS AY@RBERY

each, i1 ndependently, be hydrogen, alkyl, or acyl.
Preferably they are each hydrogen. |In other
ne

di nents, n re that e f..R7 . and R8 i.s
1007 R eGP R BTG B By Brited At sty Momprofgably, the
alkyl 3¢/ @bbiifutédesith BNS Eebkitore profefabidy, ShehAd iyyfludrbe Yet more preferably,
the substituted lower alkyl is —CFs.

[0080] In some preferred embodiments, R* is hydrogen, lower alkyl, substituted lower
alkyl, lower alkenyl, substituted lower alkenyl, aryl, substituted aryl, or haloaryl. In other
preferred embodiments, R* is hydrogen, lower alkyl, substituted lower alkyl, aryl, substituted
aryl, or haloaryl. In other preferred embodiments, R* is hydrogen, lower alkyl, substituted
lower alkyl, aryl, or substituted aryl. In other preferred embodiments, R* is hydrogen, lower
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al kyl is substituted with hal o. Even nore preferably,
the halo is fluoro. Yet nore preferably, the

wa adgougsae ed | ower al kyl is -CF3. [0080] In soP€&T/US2003/037511
preferred enbodi nents, R4 is hydrogen, |ower alkyl,

S5y el PP R R B .o

substidiitbé lowepafifyer red enbodi nents, R4 is hydrogen, |ower
al kyl, substituted |lower alkyl, aryl, substituted

aryl, or haloaryl. In other preferred enbodi nents, R4

s trtesihGga 1 boMaE @ . -
[OOSIAr y#?',ysggfr% subog??ét'{iﬁ% ggahgiéb?l.p 8?‘1%[%8'{%“ p? Ie{?er r z’d@ #¥¥lbstituted with
—-CN enba@CFRentls, otkt érsbduiinientyesf, theosmmpoud@s WO fafdda G488 XIIL, R' is

PCT/ US20 37 al ky bstituted | ower alkyl.
Subs“l“l‘f‘??/@'tlt%o_%%{gg’ _pﬁ?é%:gﬁ’roéd' i‘"Aents, R4 is lower alkyl,

or substituted |ower alkyl. [0081] In sone

enbodi nents of the conpounds of formula I or XiIl, Rl
[0082] s Ingpmeiprafermed embadimengs) B is ~@CPB-S- Merepegferably, D is —O-.

enbodi nents of the conmpounds of formula | or Xill, RL

is substituted with -SCF3, -SQ2CF3, or NHSO2CF3.
[0083] 0Q82}hek Preferid dpitfdanenms] [ iowen@kylidenPot owePalkyRhe. More
-S-. More preferably, Dis -0-. [0083] In other
prefergbbyt Exip dov & rodidprs@rdower 3lkyleggaer al kyl i dene or | ower
al kyl ene. More preferably, Dis |ower alkylidene or
| ower al kyl ene. [0084] In other preferred enbodi nents,
[0084] i sInasthemprefpered i embddénerasygeisain ihtdger irDtheMange of 1 to 10. More
ferably, j is 1 to 6. [0085] In other preferred
prefe’g‘ obl}saetﬁtgs, k is 1 or 2. [0086] In other preferred
enbodi nents, Rl ispara-trifluoronethoxyphenyl. [0087]
In sone preferred enbodi nents, R6 is hydrogen, alkyl,
[00853 udstothen prefierrashgmbaglitkents, kas Rydr 2. substituted aryl, R5
and R6 taken together with the atomto which they are
attached forma heterocycll e. In other preferred
0086} M GHEE PcFerrddendivditeas, R 'ds @tatriiﬂlﬂdﬁﬂ%ﬂdﬁ@f)héh L
[ ?ydrogen? al kyl, or substitgt ed | ower al kyl. Iyn sone
preferred enbodi nents, R5 and R6 taken together wth

h i F k- [ - ;
0051553 1 1 R L Wi o,y
substitutdé peh R rind\R “halcnaggather avittythe aoubotvhich they lasonsttached form a

al kyl r al kyl sulstjtutedcar . 1 n other preferred
hetergéyglsa e gyre%reﬂsen} dERt gﬁ?ﬁl@kﬁy g saeindendgnly ydrogen,
alkyl,zdﬁfé%s_t%t?@ idvier b1, afnysbmelﬂa%ﬁﬁali kmgér;]chgkn@,rﬁf :ﬁ{drl@?tl%kel:n together

odi nents, R5 i's independently hydrogen or al kyl.
with the atom to which they are attached form a heterocycle.

[0088] In some embodiments, R’ is independently hydrogen, alkyl, substituted lower alkyl,
or alkyl substituted aryl. In other preferred embodiments, R’ is independently hydrogen,
alkyl, or alkyl substituted aryl. In still other preferred embodiments, R’ is independently
hydrogen or alkyl.

[0089] In some preferred embodiments, R’ and R® are each, independently, hydrogen or

acyl. In other preferred embodiments, R’ and R® are each hydrogen.

-23.



[0089] In sone preferred enbodi nents, R7 and R8 are

each, independently, hydrogen or acyl. In other
woraeksnsed enbodi mrents, R7 and R8 are each hydrPomy®s2003/037511

- 23 WO 2004/048320 PCT/ US2003/037511 [0090] In any of

hese teac e_conpound o h nvent

0o9t,"Ch Ip FRCS! RS istrtingy B SRtmpRind OF shenRaHbeH 2 pe Sither the
comppidd NEEC fitinutall] YorafigeXBD! 6r 9apharinacditiohlly aBé@fuﬂﬂ@tshu thereof.

t he compound i s of formula I, nore preferably a
Preferabhy, ﬁlaﬁc@m%lariug/or%\@e@bkaébmeresmferabéy aphamasaiisghy aegeptable salt
ofﬂu§&5§58uﬂdbfﬂﬁﬁmﬁgﬂ Conpounds of the present nethods may

ailn one or nore asymetrically substituted carbon
atons, and may be isolated in optically active or
racenj c for di astereoneri c,

. al | ral,
[0091] 5 ¢ o friomPPBR: O%fThf Briepeny dny ﬁﬁ?@h Ray SORRI Ong OF FRoTgfasymmetrically

substﬁﬁt@&' ChiBhR afnfs, ahd 8P 8ESoldtel Hohtbhey SRR | hﬁ:emlc forms. Thus, all
stereochem stry or isoneric formis specifically

chiral, igistea¢aageric} ragesnic ierims kwoakh geomttiis isemetoforns of epaueture are

t e su ti,ca ct ive .f
imendit piBR Ao g T sGRbuiEN ¥y B piBut P entiip e Rufge. 1
well kRS irthe St K wdpigareull isudite lsiidh sidally ctiveeoahsit F8Pexample,
of racem c forns, normal, reverse-phase, and chiral

mixtures Qﬁﬁ@rg@p@pw)s mayrheé}p@q;r@tﬁfl by standard technjues tgluding, but not limited
to, rés%?t{tﬁ%t %lfl A ico ?m?sn dn&JEH:'all 'ré\%{secﬂ'ha %{a]i rc%!nra chrom%tography,

esi s el chiral eria
prefeﬂ,ﬁhalb@lltaﬁ)ﬁnst}mi‘, Inmyssalbianba,r gel the |’llkreabr be nhmISsybﬂﬁﬁa]elther from
Preferred of the_ invepntion in Iud
chiraljstargng mafrials qx%mff@?%s?m@ﬁ%&ﬁ ts%gabwl fﬁnt@fS. sopr opy|
bi guani de;

1-(3-(4-trifluoromet hoxyphenoxy) propyl oxy)-5-i sopropyl
[0092)i Rrafeirdd chmpblguls @f thetinyention include:

;I/-I-l(‘é-'éﬁ- ulalf'eolnllje oxyp !h%%%?&”y 0)9@ %-185)1940py’i361guam%>é0' opr op

1 f héix b
-1¢ g (44t;ﬁ'{ug ednmc?cgg hid) W)@B&% ﬁ)ﬂb}%lﬁnwihle@ﬂ%@ﬁnate
[136( mﬂuprqmﬂﬂenmh@wy}vm@m Spyslepxapy] piguanide;

R A SR A S Rptor bRt Bfdobriorice

1 636-5111&1&1’@2 1 41 3uie-tizflubromethibx ylphawix @propoxy] O, 16 htiadinge;2,4-
(2-chloro-4-trifluoromet hoxyphenoxy) propyl oxy] - 5-
dlyllqe%‘BF@WF bi guani de;

1- ééml%e@l}lb P! éwrﬁmd‘rw%em)e Sayﬁg&sesw]ﬂr,g@}fhmdn-ei,zt-

i sopro uani de hospha
dbdumnﬁﬁmmﬁwdbﬁumhbﬁdbilfIuoronethoxyphenoxy)propyloxy] 5-
| so r&g}iﬂoro 49Pna%ﬂlororﬁethoxyphenoxy)propyloxy] 5-isopropyl biguanide;

1-[3-(2-chloro-4-trifluoromethoxyphenoxy)propyloxy]-5-isopropyl blguanide
phosphate salt;

1-[3-(4-chloro-2-trifluoromethoxyphenoxy)propyloxy]-5-isopropyl biguanide;

1-[3-(4-chloro-2-trifluoromethoxyphenoxy)propyloxy]-5-isopropyl biguanide, mono
phosphate salt;

1-[3-(4-chloro-2-trifluoromethoxyphenoxy)propyloxy]-5-isopropyl  biguanide, bis
phosphate salt;

1-[3-(2,4-bis(trifluoromethoxy)phenoxy) propyloxy]-5-isopropyl biguanide;

1-[3-(4-chloro-3-trifluoromethoxy phenoxy)propyloxy]-5-isopropyl biguanide;
-24 -



1-[3-(4-chloro-2-trifluoronet hoxyphenoxy) propyl oxy] - 5-
i sopropyl biguanide, nono phosphate salt;

wa2903/4882¢hl oro-2-trifl uoronmet hoxyphenoxy) pr oppCDxg1005637511
i sopropyl biguanide, bis phosphate salt;

; ;1%é&&@éﬁc?@%ééﬁlké}%ﬁ%@'ﬁ%g %ﬁ%}f&?fp@%&%&y]-5-isopropyl biguanide;
1-1LB~ (4,3 Bl @ flgoror 2, B ldusdes1eénze 4]dioxin-6-ylox_y) L{o%oxy]-S

_ phenoxy) propyl oxy] - 5-i sopropyl bi guani de;
isoproyh biayaden PCT/ US2003/ 037511

1-[ B bbby i Chl - f | 4C 'y : L
PHeRES D S E3}didlol S BB Ao 1:5isopropy! biguanide
1-1FB~@2t2flBordmetianethiolsitened;) frogi loy - Hisopropg] biguanide;

1, 4] dj oxi.pn- 6-yl gx opyl, -5 [ sopr.opyl_biguanj de; . )
1-p :anﬁwp%&&%gsgkﬂ%{l@%mw&m Ig¥syporonyl  biguanide;
and Propyl oxy] -5-isopropyl biguanide;
1-[3-(4-(trifluoronethanet hi o) phenoxy) propyl oxyl -5-i so
prlefPy(4-@i Gearaingthanesulfonyl)phenoxy)propyloxy]-5-isopropyl biguanide.
1-[3-(4-(trifluoronethanesul fonam do) phenoxy) pr opyl oxy
]-5-i sopropyl biguanide; and
[0093} - [18 cbraif tefibolitnes eid iav@sich indivdclddte BempdtieHay benpt sife:
-1 sopropyl bi guani de. [0093% In certain enbodi nents
t i lqagtasgtcomponad of forpulad of S1TH oFp pbamasauically Aesieptablecalt
ast one conpound of fornmula | or XIlIl or a
thme%%%%ﬁaceutically acceptable salt thereof; and at
| exdfdastame phhmmavectinally aedepiabloaerdrabl e carrier. [ 0094]
Such conpositions are prepared in accordance with
accept abl e pharmaceuti cal procedures, such as

[oomgescsh&e éorgﬁoé?gﬂsn&k HWepard H IBRGRMNEE M ithOaéRPEBR: phaficeutical

dition, ed. \l f onoso R Gennaro, Mack Publishing
proceQurepasuch dBadesonbedP ReA8GJon PRAnmearutical aidiences, 17th edition, ed.

eS8 B YA i BRBB Bh 5PERY iy

accepPdbM ©81i68/ard/ thde€ Rt adelc®mph@19 HithTthe ot Bigrédddntdin thé Yormulation
of the hydrochloride salts and npbst other salts of the

and bipdegieally aceepiehlads may be linited, so when sol utions
are required it nmay be preferable to add solubilizing
agents to the water, such as non-aqueous sol vents.

[0095N t dheatatsredotubilitynoff the dyttdbhlerids ahlts amalymbst otberdsalis ofithe parent

very dilute sol ution prepared. [0096 he conpounds aqf
comppRide Py it HiBNetkodp BRPRGRTHPS: aFotPaBiced hymay Be pretcrable to add
solubBBAf URhR! th ¥ne WERE, s8Eh as non-aqueous solvents. Alternatively, a more soluble

salt may be used or a very dilute solution prepared.

[0096] The compounds of this invention may be administered orally or parenterally, neat or
in combination with conventional pharmaceutical carriers. Applicable solid carriers can
include one or more substances that may also act as flavoring agents, lubricants, solubilizers,
suspending agents, fillers, glidants, compression aids, binders or tablet-disintegrating agents
or an encapsulating material. In powders, the carrier is a finely divided solid that is in
admixture with the finely divided active ingredient. In tablets, the active ingredient is mixed
with a carrier having the necessary compression properties in suitable proportions and
compacted in the shape and size desired. The powders and tablets preferably contain up to

99% of the active ingredient. Suitable solid carriers include, for example, calcium phosphate,
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in conbination with conventional pharnmaceutica
carriers. Applicable solid carriers can include one
w@eroapIs326 ubst ances that may al so act as fl avop@Tgs2003/037511
agents, lubricants, solubilizers, suspending agents,
| daflant ﬁgﬁ e S, d
magneé%{n@{téaéat% ‘Jﬁf&é Ee‘?ﬁ?{?ﬁp sf”alr& ggﬁgg c:e:ijl]'t:fllo% methyl cellulose,
sodiufmé#bidimethyl cpnu\ldaer Eppl}tvil@/lp}afolhdﬂfe low meftingei/a;xed Iaiddl thedexchange
. solid that is in admxture with the finely divided
IeSM%ctive ingredient. In tablets, the active ingredient
is mxed wth a carrier having the necessary
conpression properties in suitable proportions and
[0097 o el ﬁmmmatibnsa a@hap@rradu dnd ithie injestior has tﬂev@dpamalg’r gver related
prodt%&d brl?g]exéelgg errlgJl % W8 Cont a oat Elftic‘,}l?ql? itﬁffdtge compounds
of thd P&fes&ﬁ( af\iehon 61%119|admd05ﬁ§&’ﬁﬁétﬁc aged$. F‘@nﬂﬁ%@‘lﬁﬁ@r@l or injected
CT/ US2003/ 037511 nmagnesi um stearate, talc, sugars,
use afedeasersen suféigient splubjlitrastio aljew 4hq therapeutio agsBito enearisglution in the
stomac?xI ér% @ §n ectﬁlﬂ? i uﬁﬁlr '%%XHTE Fl{@éj foﬁﬁhla%x%slﬁ%lude but are not limited
Vi nyl Hyrro [Fow el t™ng waxes and I én

to, talelmhlange:apmen, Bw:het[s,O@QHdle@paWdér@,rdHHWﬁigi gunss, uspensions, emulsions,
t he advantage over

referré‘iandthlsmventl rg %1?
suppgsgpHeseand priBRms: Lagicuirslymyeieasdfanpralpise Aldablisly avd rargudes of all
variefds S frhlefo%@tfréeeycﬁ{lﬁoﬂsofd?a cﬁ&? drORRES Waikre! g@ropnate and

present invention orally active as therapeutic a
necesFao It &irimoiegions mayriatlude dilwgnésc badinguagentsy disersing agents, surface-

. sufficient.solubility as.to allo e t.herape
sctive, gty hsicEre ety SRoie pieeraly ol ey Sgagaroloring agents,
contrbldde Gé18Ree fomflilatiBns Sdiveabhdds dirU@ny ObtAeY Phh@itehtisallyidgsceptable
but are not limted to, tablets, pills, capsules

additiyes hier sxamplen gelain, sestiurar sarck ebygoleie. dastose, siasplurigicomaagnesium
steara érru r%f%l‘o%@%talhx?eu@é?ﬁ? sk 0156‘;;&30% r(Zé)elnH{eh 8)? %nst ﬁraIedColi'ﬂfs a]é(}lyglycols

ererr or oral "use ar S and capsul es

syrup¥ @F ottt Sifucaigsolntione) Wlfeli’@the imirmﬂatmns afeCtElblth Joe capsums @nd the like
i nfusi on. Where appropriate and . necessary t
the fOF@P}ﬁJPB% gy e pegpeitad pYpreMERIURd it dasesof lﬁgm&gé?ﬁescontamers from

whicttHrRRy §§&bﬂae%ﬁ%§e nag%@mdra%t ive agents, |ubricating
agents,

coating materials 'avoring agents, coloring
agents, controlled release fornul ati ons, sweeteners

r any. ot her harrrace tically a table addit
[009%3 E i r%erss%a[ ttq We n peep Iégt%ﬁ‘btﬁm@’l WPﬁné’(Oéls emuqsmns syrups,
and élﬁ{%os'?he §E@Jecﬂbgré(ﬁélﬁaofnfﬁﬁnﬁ$éﬂﬂéh &neee AlsBolved or suspended in a
m crocrystalline cellul ose, Povidone, hydrogenated

pharmaogatuqaﬂata@qemablg ligyisi 9@119@@@ as \ggtmu;a@ geane ﬁekvent a mlxture of
both 8rr p eous S g'{lﬂ;}/ %cc %tgvllg o? ?eh B\ qu u (fagrqéc'r &h& con gt&l%r suitable

Ions may

phanﬁd&ﬁl@dﬁl QdﬂlﬁsesfHueHBQSMﬁBﬂizérﬁl émlﬂﬁﬁex% Buiffers) pi‘bﬂet'\l'afﬂlﬂés? sweeteners,
contai ners from which the appropri at e un| t dose may

flavorieg wpgeRts atiperdium sasenisquhiskening | agesismagolers, ugargsity,” regulators,
stabiltZef? 3F bEHo §9édﬁtbﬁn38u1§am%pmp%50f lﬁﬁﬂﬁ SAABS fof ¥FA Rid parenteral

administration include water (particularly containing additives as above, e.g. cellulose
derivatives, preferably sodium carboxymethyl cellulose solution), alcohols (including
monohydric alcohols and polyhydric alcohols e.g. glycols) and their derivatives, and oils (e.g.
fractionated coconut oil and arachis oil). For parenteral administration the carrier can also be
an oily ester such as ethyl oleate and isopropyl myristate. Sterile liquid carriers are used in

sterile liquid form compositions for parenteral administration.
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and elixirs. The active ingredient of this invention
can be dissolved or suspended in a pharnaceutically
wacaepisskd e | iquid carrier such as water, an OPQEUSZN03/037511
solvent, a mxture of both or pharmaceutically
acceptable oils or fat. The liquid carrier can contain
ot her suitable pharmaceutical additives such as
[00993 ol Liguidi phafRaceatidal somhpevitonshwhichrase stprile Solutiahs sesispensions, can
sweet ener s, flavorln agents, suspendi ng agents,
be admipistessd Ry, o5 sxamplee gitEntiscyial d@%@ﬁeytqné@u?raf utaneous injection.
Stenl? Fs@ﬁhéhgafnsals@f)e ?&rﬂﬁnsrt@xg&' htREsousBL OB a8mEi S RoRI S be either
iquid carriers tor oral par erit er a
liquidasirsohid somposition formml ude wat er (particul arly containing
additives as above, e.g. cellulose derivatives,
pref erably sodi um carboxynet hyl cellul ose sol ution),
(01003 Co’bﬁkl fhjdctdbid Wt eha Wﬁhﬁﬁlﬁéoﬁs ?k %HQ{ uo@fblution, suspension or
pol yhydrlc al cohol s e ycols) and their
emulsien | inagi plarmaggutically §ce@t§ﬂe hqlad;t egnattete cpgogwt-freg | water or
parengeéglly Eg%gtaaﬁleg 11852)0rbr§%{tur%ad’felll(§/u%s hﬁg%{l}h%x{tgfﬁl tﬁa@ eg'llggtatlc agents,

antioil@as er afltr ips@pivayds amdr itabititers, Wiffrd (pReferahly Hut not limited to a
carriers are used in sterile Iiqujd form conpositions

physiplegicgh pHntasga Pt Scfny i selpiss it ﬁendezéhwlsz@@mwmczovﬂh the blood,

thlckeP réh@?slog{ﬁ%%&\%ﬁ% a%glgg g)l g%ﬂee? e so?{}{@ﬁﬁ %ée?)@ble additives. Such

formwﬂbbenpnesem%cd mamut dvse dohm suchtae raeghuleg or ﬂmposmbw'npjeetlon devices or
|ntra scul ar E rlton or subc neou

in mylty; Jdeéec opms suak %Sr‘? f’%ta] t&*sﬁp%rr)gaa B Ogedmax ibggifhelgawn, or
as a §omi IEME BP S c¥ntrfs Mat @Qrm)@ h%dr@tdu%kly‘?bé he aﬁ' 1hj3:8fable formulation.
iquid or solid conposition form [0 8
All fomné@tnqml for flmemqmyrebpreéﬁﬁaldqwoﬁ@ﬂe ranriomqm frge. Suppositories
contatsﬂ%légl,J h;g & 8mtp0 }V;/l? algg é:g tg egm%gll %Qxafe& 3 5 cogoa bufter polyglycols or
oﬂﬁﬂ@ﬂﬁ@@ﬁ@g&h&ﬁﬂ%@§er or parenterally acceptable oils or
m xture of |iquids which nmay contain bacteriostatic

agents, antioxidants or other pr eser vatives and

ta
R e
capsuﬂd‘se powlertsj solutics) smspensidrish ehiudsldsﬂspgmnules horc klkppbﬂl@prles In such
ents, suspendi naga(ge%nt S o{fIOt her phar maceut.i ca

form, e SOMRGREOR At 1Y gATedgn Y AL FRsopHaE uaktifiss of the

actlvéjﬂl'gFed?éi’&eché Qﬁlfrli%dgé‘ fesRARYE §§ckﬁ§edjéoilﬂﬂ>§ﬁﬁln§ tbﬁbﬁ%ﬁl@ﬁacketed
devi ces or in multi-dose forns Such as a bottle

powdml, &hlls; lampaplps,qpcﬁléﬁdesydmses omsachess wonthidinpiquids: Thcs ualt dosage

formor cance L ed to ckl
form EfLbE S APl BEPR e RBRLIGE AL ool (F Bpnadp it Biipber of any
such ESthpdsttiods i patkadefophef er abl e as st erile and pyrogen
free. Suppositories containing the conmpound will also

contain suitable carriers, e.g. cocoa butter,

[0102?0I yﬂll Xc?(ﬁhén i staﬁ&gg rph%hﬁ&c%ﬁﬁ’éa] LAGRRES ufedd %a?r Be included within

formulations of the compound other therapeutic agents, particularly including other
antimalarial agents and antiinfective agents. The compounds of formula I and formula XIII
may be combined with sulfonamides or sulfones to improve the biological spectrum and

potency of these compounds of formula I or formula XIII.
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[0101] Preferably, the pharmaceutical conposition is

in unit dosage form e.g. as tablets, capsules,
w@oey®ngs20 sol uti ons, suspensions, emul sions, grPENVUKB®3/037511

or suppositories In such form the conposition is

ub-di vi ded nit dose containi appropriate
10103] 1R 9raRouges o iBe PRSPRVEVATHGR SEAYeh PTORATE i RUTHE Q§avays well
knowhotronﬁloséemh@d QﬁQK@ﬁﬁdoicQHRﬁSﬂhE'f@ﬂ&vmféogen@?&ﬁmp%hcable multi-step
packet ed gfo ers, vials, anpoules, prefilled syringes
process is gedfenr &hlsmlmtepu E{QC@S tyminaliy ntlhzqaosaci;b' ayailahle starting
materlaq% %ﬁe% 1ate p%r%%)cts 1 caorr%%Qrmalll?f a?r{ulato?eb lm%tal slhnggl dr 08v1a{e some of

roprla e nunber

the peOIERO Stepk.ONThé NcoppokiAdie cirD big sy[rﬁﬂe@&]:d | for agl@iiplenbyt @he methods
standard pharpmaceutical additives there ma

y, be
describgd | hedsy fi YaraHoNS; hierean 26 japRtscisted; e theodisdratisann epll processes
r; t |

discidslf AR LB 5 he pRALK BYeiopirt PaHARARANL i practiced on any
scalecmmmahngjsmdhgfam, nptam, | mattggrdmoy rkilograif, | multikblpgtagn or commercial
. cggbi ed wth sul fonam des or sulfones to inprove the
indusgy Pﬁg?cal spectrum and potency of these compounds of

formula | or formula XIIl. -27 WO 2004/ 048320

PCT/ US2003/ 037511 [0103] The conpounds of the present
[0104] nventn omenampbpdiment pteethvertian adi rdiieetedf tonnresesses | for preparing

lo th art of which the
antlml’%f)‘\;\% FNY éﬁéiﬁsérc ﬁbglggﬁ}ﬁr}’éﬁgﬁé nul ti-step process is
preehektigda cdfipsundwif férmaill€l: process typically utilizes
readily available starting materials. Internedi ate
products, if commercially available, may sinplify or
obvi ate some of the procggs stepg. The conpounds can
be synthesized, for e?ﬁuﬁle\\ A he~qethods descri bed
bel ow, or variations er eon appreciated by the
skilled artisan. Al processes disclosed in
association with the present iHvention are
contenplated to be practiced on any scale, including
mlligram gram rnntl?ram kil ogram nultikilogram or
conitlea compoundnfdemmilalll'scal e. [0104] In one
enbodi nent, the invention is directed to processes for
preparing antimcrobial conmpounds, conprising the
steps of: contacting a ¢ ound of formula Il: Rl
DR2ZONH 2 Il with a corrpc“)’&md of formila Ill:

Ak

III

for a time and under conditions sufficient to provide a compound of formula I:

;
R
N
R \\R;/"\\E E E R3b
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a RNR3a\ 3b NNRfor a tinme and under conditions
sufficient to provide a conpound of fornmula I: R7 N R8
woOlR4$320 R~~ \R/ N )"~ N N R3b | -28 WD 2004P0083803/037511

PCT/ US2003/ 037511 wherein: R is R, substituted
aryl, substituted al kyl, substituted fused

cycl oal kyl aryl, substituted aral kyl, substituted
cyeepdhkyl aryl al kyl, substituted heteroaryl, or
substityted heteroarylal kyl, wherein the |atter seven

. .
gr oups Barig Rwisustifuiedarshi uhstifuted adlgds substitutadpivsed grslqalkylaryl,
S f h c bSTiA i ,
PEPESH ) SO BEQUR° TR B BRIk R otron, o
- NEbRbyted BoRRMrylalBYR NRTdRG A, thé datter caven groupe her ewbstitugdd with at

R 00- Q)] - nbi nat i th f: i
o 5t PRGBS IF T el A R8O uR, P BHHE SR Ban faloatkory, -
Ripetr e.gcxde pTigNt halodikylthid YLNRPRE, | LBOMK, BO,NRR®, heteroaryl,

branched or straight chain |ower alkylidene, or |ower
alhktereayelyl PBR 5}1@9%0&{25})5 os gembingtiensetherept | y hydr ogen,
| ower al kyl . . . r al kynyl, or taken

t oget her forlegg%gﬁ%égﬁﬁ“s@rS{@\é&foaI kyl group; each
R4 is independently hydrogen, | ower yl, substituted
| ower al kyl, |ower alkenyl, | ower

al kenyl, | ower al kynyl, su swer al kynyl
aryl, substituted aryl,( (L]Ig or
heterocycl yl ; each R5 is ‘Nude ently hydrogen,

al kyl, substituted | ower al¥g 21~ al kenyl |

substituted | ower alkenyl, | ovv’er Kynyl ,» substituted
lover al kynyl, alygrein S4dh3t ' hid RPaf¥ ivllepeRlier@®$M, alkyl or fluoro;

R? is branched or straight chain lower alkylidene, or lower alkylene;

R* and R are each independently hydrogen, lower alkyl, lower alkenyl,
lower alkynyl, or taken together form a cycloalkyl or spiroalkyl group;

each R* is independently hydrogen, lower alkyl, substituted lower alkyl, lower
alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, aryl,
substituted aryl, haloaryl, acyl, or heterocyclyl;

each R’ is independently hydrogen, alkyl, substituted lower alkyl, lower
alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, alkyl
substituted aryl, or acyl;

each R® is independently hydrogen, alkyl, substituted lower alkyl, lower
alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, alkyl
substituted aryl, acyl, -SO;R’, or SO,NR’R’; or R’ and R® taken together with the
atom to which they are attached form a heterocycle;

each R® is independently hydrogen, alkyl, substituted lower alkyl, lower
alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, alkyl
substituted aryl, acyl; or R’ and R® taken together with the atom to which they are
attached form a heterocycle;

R’ and R® are each, independently, hydrogen, alkyl, or acyl;

D is lower alkylidene, lower alkylene, -O-, -S-, or -NR®-;
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each R6 is independently hydrogen, alkyl, substituted

| oner al kyl, |lower alkenyl, substituted | ower
w@bdogoydz2o | oner al kynyl, substituted | ower al kpeyus2003/037511

al kyl substituted aryl, acyl, -S02R5, or SO02NR5R5; or

g?eagtd [lggﬁéa eg?‘{h%g(}’% é?tl(y&g@ }oté)\be? g&%&qgggroﬁl eniy‘f hsuf)st%%é(ted lower
| AR WEr'aM(y‘ﬂ%’ﬂ k@gsEifutedloket alkﬁ%hsilkﬂ%@&lt{l@d@fyl or acyl;

al kyl , kenyl , substituted | ower al kenyl,

| ower &Ewﬂlkylowab@hkvht ed | ower al kynyl, alkyl
bst 5 and R6a taken t th
subs Ilt'\e %{j gt\gfraﬁlolytlh ZtOOEncB an a taken together

with t hey are attached forma
hetero&m@bﬂuuaix@md1R&)Qre each, independently,
hydr ogen, al ky or a%g Dis Iovver al kyl i dene,
| SR amwmétff@ Ily aggeptabie salt dhereqf Ro) . ; - 29" WO
2004/ 048320 PCT/ US2003/037511 R9 is hydr ogen, al kyl,
substituted | ower al kyl, |ower al kenyl, substituted

[0105] owk¥et matdmnt;crred i therabalv & progess feuthetpreduction bHthgrcompound of the

form . TR g o MAIS R TRRGRIY K GRCHBEALGHE iy nf R Y are cach

indepfiddnflyy eﬁeﬂhyf  @Makert Qogbithe®! foim PN @§EBERYL pfoap) R’ and R® are each,
acceptabl e salt thereof. [0105] Yet nore preferred in

indepepdenipokle and Beiss®-f b)rothpremgme@frﬁé r@“tbpdtmﬂéltsc@n*bé @#heve process

o T Bl e TS KU PRI

4-triflwetdiydthanesul fonlyirheyig etdner4-tmﬂunranetmﬂwsallfmahmgmmmpyl R7 R® is

d R8 de dent |
CHPHER ok S e ar Fis it JHREHERY rmethd- dsoipker tpeely form a
cycloﬁﬂv'yl %ﬂasp,nﬂoﬁuqﬁ £8eh, ilepenadmeypdasd ptifieof ormul a 1V,

42tri f1 uor orret hanet'hi ophényfl ,
4 trlfluoronethanesulfonylphenyl or

0106] BRSNS LR SEDLIRBERor FBhion iy compound of

fonnmw)/deox@pmammoﬁrﬁm@xmr forma cycl oal kyl group, R7
and R8 are each, independently, H and Dis -0-.

[0106] In other preferred enbodi ments of the process

for production of the cqgaﬁ formula 1V, a
conmpound of formula XIV qﬁ%?@é oH XV
X1V

is contacted with an alcohol halogenation agent or alcohol sulfonation agent for a time and
under conditions effective to provide the compound of the formula IV. More preferably, in
the production of a compound of formula IV as described directly above from a compound of

formula XIV, the compound of formula XIV is produced by contacting a compound of the

formula VI:
R'-DH
VI
with a compound of the formula XV:
X-R>-OH
XV

wherein:
X is halo, methanesulfonate, or para-toluenesulfonate; and

R? is -(CHa)n-, Wherein n is 2 to 10;
-30-



Is contacted with an al cohol hal ogenati on agent or

al cohol sul fonation agent for a tine and under
waoodiougsens ef fective to provide the conmpound PETARB03/037511

formula I'V. More preferably, in the production of a

C(}QPQLHPI% Qrﬁd w%%ﬁdl#lyn?%fﬁg%{} b?%vﬁl' "th& EB 8’&}@/ §f the formula

froma conpoun e conpoun
XIV.f br cartain péleférred eptbodimens bftheqnbcesd fdirghapmdmmmn@f ©tompound of

formt%lgrew g@yylb%g(vcl;@c@jq a%Hvan r\ém§ :.?_hch%{%oégp }%g'r rometﬁoxy-phenyl or 4-

chloré'@ttﬁﬂﬂ&%%eftm%l?enyp rI{yafsa-GI‘Pz @?E“lli@gﬁd R3b al%deacﬁ\)gndle?)endently
CH2)n- , whérein nis - 30 V\D 2004/ 048320

methyCH 1al62008¢DS 7o afqyploalkwl g@ua,rﬁl anddR} are enali, inidependently, H, and

D is i Gthércrplefed ebeRBP B IREBRERS b ArodiBhidl bEa campound of
formif12 " XIV Qlesorided Citeily Qbove, CRIRO Badhigkri flicRémibthexyfh¥ényl, 4-chloro-3-

descri bed directly above, Rl is 2-chl oro- 4- 3
triflugrpprfethogypheayhes .5 pheneto- -Zyrtrifluoromethoxyphenyl, R? is-CH,CH,CH,-, R*

and R o oURLAEDE oY BUERYOropler ey 3 SHASHIGH g, R and R
are edchgatiépendémilynHaawd/DlioadKkyl group, R? and R8 are each,

i ndependently, H and Dis -0-. In other preferred
enbodi nents of the process for the production of a

[01 07‘}0”@89 RLtO Shovi P HAMLLE BEIGW Seviid WREe D ise@ | ¥s- g@pm(wﬁland R®is

2,4-bis-trifluoromet hoxyphenyl, 4-chloro-
hydrqgen for aoylamshé otgrled m:ympgundl(la} dWBisteothg-sparting material is an alkanol

trifluor oxyphen:
vD. b it AP T ARG B e, 5, R defiree Eeglt iy df Bpgfd Fim one
equivaleay &t Adliaibtabdoditin td¥orNBe HRali Ml SACIRA,alkanolic solution.

i ndependently, H and Dis -0-. [01071 The route shown

directly belowis valid where Dis -0-, -S-, or

(0108 7 N( Fi%> ) d@gfea;sﬁle{r,@ th a%;{g@ Hhefl i2G%t ¢ %@P{Iegﬁal?}gﬁ%ﬂﬁg, it may be

tarting
prepa&idg &'ﬂxobxan@l’d: )frorﬁ rthe xorssponding Iaeomitkaaunineithrdugh litszdigzonium ion.
and the desire ctant quantity is treated w one .
(See Bofhi Gareyrnddt- ks er&e%dawngedo@mﬂntcocfvwm H’élré?ik Repctions and
Synthgﬁg,abrdsﬂht O}S Ns&d. g@ﬁot’leﬁuﬁok’i’gsé ORfewl q{Jleg](IbQO)' 054 WCRS Larock,
éré the’desired phenol is not commercial
Commvelnsivb|Qrgani¢ Tresgfolpmations, VCH Publishers, New York (1989)

[0109] In the case of amines, thiols, or phenols (VI), an excess of base is utilized, suitably
aqueous alkali hydroxide or alkali carbonate. @~ An excess of dihaloalkane, di-
methanesulfonate, or di-para-toluenesulfonate (VII) is then added, suitably a 2-fold excess
over the calculated amount of VI. When an aqueous solution is employed, a surfactant or
phase transfer agent may be added to enhance the interaction of the phases. The mixture is
heated with stirring at a temperature in the range of about 50°C to about 100°C for a time in
the range of about 1 hour to about 48 hours, preferably about 12 hours to about 48 hours.
The mixture is cooled, and the organic layer is separated. Distillation under reduced
pressure, or separation by column chromatography provides the desired oxy-, amino-, or

thioalkyl halide (IV), its corresponding methanesulfonate, or para-toluenesulfonate.
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prepared, for exanple, fromthe corresponding aromatic
am ne through its diazoniumion. (See F. A Carey and
wdR00d/04882ndber g, Advanced Organi c Chem stry, PeeT/UR003/037511
Reactions and Synthesis, 3rd Ed., p. 588-591, Pl enum
Press, New York (1990) and R C. Larock,
Conpr ehensi ve Organi ¢ Transformati ons, VCH Publi shers,
NeythYork 1989) [01091 In the ca f aKin i ol s,
& phehol é\g )+ RiXexcess o bagge)fg%tu it %é%l,”&zg
sujf ably aqueousgikali hydroxide gy al kali
carbonate. An excess of dihal oal kane, di -
met RaHEs pethapiralfosate, g pargriolugng subfora§) yenesul f onat e (VI 1) is
hep,pdded, suitably a 2-fold excesg  ovesylt
Egl/cuiat edKz@mupt 2 piredflp—Mhen arn rEGUEDRE S Iu?%ﬁHF%’LC(’Z
| oyed, a surfactant or phase tr er agent may be
ad¥ed to enhance t®¥ interaction of e phases. The
M XKWhlo, mSthanbRAERE oMl lolBhelshilfohaty at a tenperature in
the range of about 50C to about 100C for a tinme in

t he range of oa;bou% na g t 48 hoursD X
pr efﬁll/ab\/kza lo]’llngéég tqogag% y hOR}I/S _Fﬁ

m xt ur egh cool edalcoamdmbrhﬁbn@gegam c | ayer 'S par at ed.
Di stilldti'on under reduced pressyce, QL. esége;g 5O a BVene
col um chromat ography provides thgs sl red oxy-,
am no-, or thioalkyl halide (I1V), its corresponding
met hamegLEtOItbﬁatH@,\or par a-totTemn sl ‘bqpate. -31HAD
2004/ 048320 DH Ri1Z+ VI VIl X = hal o, #&®et hane
sul fonat e toluene sulfonate 2 [R DH + K2C03
+2[XR2{’,C$1]%@§?(%?1 -, D"R2i X + NaX +H20 2
R/DRz, OH +2KX+ OOi X = hal o, nethane sul fonate,
or%{;u'/e?\to /u’éne w*lcbonat e-R [ D-R7/ OH o

N \ N,
v

Voazis -NHC(=0)CH,
b. Z is -N=C(OCH,CH3)CHj

o)

D
1”7 >R Nz +HCI+H0 —-—»R,/D\Rz/ ~

NH,"C

+ AcOH
Vaor Vb 11
(As the HCl salt)

D O
s
Rl/ \RZ \NH3+C1. + )\ )\ \v

II
(As the HCl salt) I

IN |N I

b 0 /k /k *

™ RS N N N R3b
H H H

I

[0110] Alternatively, the desired oxy-, amino-, or thioalkyl halide (IV), or its corresponding
methanesulfonate, or para-toluenesulfonate may be prepared by contacting a compound of

the formula XIV with an alcohol halogenation agent or alcohol sulfonation agent. Non-
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XI'V al cohol hal ogenation agent, or / D~ 2 -11, X

al cohol sulfonation agent 0 XIV IV X = hal o, nethane
waadsomesee, or para-tol uene sul fonate NaOH Et CPET/HEB03/037511

"Na+-0 Z a. Zis -NHC(=O CH3 b. Z is -N=C(OCH2CH3) CH3

llmltlﬁ @%e%}‘}%&ﬂ, %@} @M&\éns ofl:?%sg%l ltle ﬁ)\l&ﬁl_lgi‘ L%fock R. C.

Comppahdnyivik QrgﬁﬂlﬁTﬂzn@’oﬂnWisUWOBﬁlﬂﬁﬁ&ilInt RPY) 353-263 $1989) and
_Green_e[\IT. =.O zlncc{_l%&’uts, P. G. M. Protective Groups in Organic Synthesis, 2" Ed., John
Wiley & Sons, Inc. NY, 117-118 (1991), incorporated herein by reference, in their entireties.
The compound of formula XIV may be prepared by contacting a compound of the formula VI
with a compound of formula XV (X-R?-OH), wherein R? is C,-C1o alkylene, for a time and
under conditions similar to those utilized in the production of a compound of formula IV

through contacting of a compound of formula VI with a compound of formula VII.

[0111] Acetohydroxamic acid, N-hydroxyacetimidate, or a functional equivalent is
converted into the corresponding alkali metal salt in an alcohol solution by addition of base.
Suitable bases include those bases which can effectively deprotonate the acidic proton in
acetohydroxamic acid, and include, but are not limited to, NaOH, KOH, alkali metal salts of
alkanols, alkali metal carbonates, KH, NaH, and the like. The oxy-, amino-, or thioalkyl
halide (IV), or its corresponding methanesulfonate, or para-toluenesulfonate, produced as
above, is then added and the mixture heated to a temperature in the range of about 45°C to
70°C for a time in the range of about 1 to 24 hours, preferably between about 12 to 24 hours.
The solvents are removed under reduced pressure and the residue is partitioned between
water and a water-immiscible, organic solvent. The organic solvent is dried, filtered, and
evaporated to give the anticipated oxy-, amino-, or thioalkyl acetohydroxamate (Va) or

imidate derivative (Vb).

[0112] The acetohydroxamate hydrochloride(Va) or imidate derivative (Vb) is taken up in
an alkanol, optionally with an excess of dilute mineral acid added, suitably hydrochloric acid,
preferably without excess acid, and the mixture is heated under reflux for a time in the range
of about 2 to about 24 hours, preferably about 16 hours, and the solvents are removed under

reduced pressure to give the desired alkoxyamine (II, as its hydrochloride salt).

[0113] The alkoxyamine hydrochloride (II) is taken up in an alkanol and the appropriate
omega-substituted dicyandiamide (III), for example, a lower alkyl dicyandiamide, is added.
The mixture is heated under reflux for a time in the range of about 4 to about 24 hours. The
resulting solution may be diluted with water, basified and extracted with an organic water-
immiscible solvent to provide, after removal of solvents under reduced pressure, the desired

alkoxy omega-substituted iminodicarbonimidic diamide (Ia) as a free base. Alternatively, the
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b. Zis -N=C(OCH2CH3)CH3 R R2 NH3+Cl + AcOH R3a |1

(As the HCl salt) N~N11 ~ R3b HHIIl R7Li~ NL_L'N
wWeR3@4D0183203b R, RZ HH N R | [0110] Alternatipet/ys2be37sii

desired oxy-, amno-, or thioalkyl halide (1V), or its

resultyf BRER o G Q%ﬁé‘é?ff% ider Tedypeg, PressHieato, gixg te desired
alkoxgcﬁmégld%dbﬁftuteﬂ hﬁnﬁdaidmomﬁmé Hafbded(? a)aisclw‘ﬁ)}'drochlorll\%: salt or salt

al ogenati on agent or al cohol sulfonation agent

hydratg (Be), whigtpsan gopunifieddogaluras ehropaioershy 08 /bycrsstallization. Where
reagelﬂ ?Ifg alﬁgab%?gpérggga-sfull_)gt}/tﬁfegadlﬁ;ag%gﬁﬂg cglji’yl gql% gdb%ﬁt?ltlgfl on the

oun aroc nsi ve
remalﬁ@afmluﬁo Hiteegehp thﬁatR‘bhﬁcofoahnH’Llﬁl 1sSH}elli'($genlaiﬂ iMNthe thus obtained
353-363 (1989) a Geene, T. W and Wits, P. G M
produst of forppiad &r%‘lﬁp% Wil bs Bydiegensynt hesi s, 2nd Ed., John
Wley & Sons, Inc. NY, 117-118 (1991), incorporated
her ei n by reference in their entireties. The
01143 onheredit o désirednalthery® vlawayhda@rrm supstiteentlay RE and REor miere R® is

RN 1 TTRMELER T LT I SN T RN

suspeh@d 3n td RBitANS wHANRIMISEIPR tréfidn-SheH lodganicO sbROKE suitably ethyl
utilized in the production of a conmpound of formil a IVy

acetateh shakgh wiheaexresy offaquequs el @wéably @angsus sofdivg hydrgxide, the

orga 'OL@ ﬂ%e {ﬁr&'déc?a}ﬁ heatgcpgn:l'clilqe b ona I?)fg)%?)éﬂFﬂtcl ﬁo%'réjto about 4

oxy equi val ent
hours with an excess of a suitable acylating agent, for example, acetyl chlorlde. After

completion of the reaction, the volatile components are removed under reduced pressure to
yield the desired acylated compound.

N—C—S§ S ™Na R*
+ Nat'NH———N —» N

/
R v \\ )\ )\
R3b

IX H
S *Na R® g R
s AL s A
N N R3®
H
\s R N
A PY |
Q§§>\\\ri/// N R3® +RONH, ,/J\\\ ,/J\\\
H
R8
N
O N xx
\\NH NH R R \NH2
D
101 )\ . Ry : J\
R32 R3b ! R3e R3b
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converted into the corresponding alkali nmetal salt in
an al cohol solution by addition of base. Suitable
whames4$3el ude t hose bases which can effecti veP@r/US2003/037511

deprotonate the acidic proton in acetohydroxamc
acid, and include, but are not linmted to, NaOH, KOH,
al kali netal salts of alkanols, alkali neta

[0115}ar Waiers RS is dityl, ANatfferan dyithetid foke. is Bbsrabley as ilARirAed above. For
or thioalkyl _halide (I1V), or its corre5fond

example; |§em E34dst ol S ‘éfralpa[r g’?@i wereteAGbhat ¥e) pnddhewdson, J. S.,
3RO, dged and the m xture heated to a
Che”%%eratg?sébfkéﬁg(?gnge of about 45C to 70C for a
time |n the range of about 1 to 24 hours, preferably

about. 12 to our The sol vents_.ar Cy .
[01141 ﬁ%ﬁ’z'?lo‘fyé‘%}ﬁ%e&%ﬂp d 19/ SYRENSUY Py a%‘ﬁ}‘%‘ cyanamide in
alkanBR&hdH ds%ﬁﬁhob NHREPreciPRAES t tha @sdlamvmteifstdgmm Li1-Rothiourea (IX).
organi c sol vent. e organic solvent is

Afterffilfetiog off, tha sedium el veashing ‘gwib alkeolmety podlidetis added to the

ﬁltrate rﬁ/ Hia{aglrg %m%?t{%lﬂ&@%&a&%%r&% ’?l%;glrogfécgt a.ef rgg;a()fhg %uspensmn is

cooleH )ﬁﬁi &ﬁJ ede! tauh, aiey 362ils Gilteredi dﬁﬁmslﬁhﬂrwi\ﬂabwa& z(n\ﬂl)ned&o ighleeNcyano-S-
an al kanol optionally with an excess of dilute

metthhBrﬁoﬂaeweaQé}aed sui tabl y hydrochl oric acid,
preferably w thout excess acid, and the mi xture is
heat ed under reflux for a time in the range of about
[0117] t dTebizathiddeah(Xix B, addeé fie aaklkanabo olufién ko6 (R*sglkplanhine and the

th I d t
mixtsf Geplgd b SPPLD PR B H POt Hydritie rgotuion
is graaam dildtOd With W& (@5 QY ¥R rAuEN Sy AR Qdull o fivk khd R'-cyano-N°>-
{aken, up in an al kanol “and t he apgroprlate
CHR“Regla Bukgganldlm el cyRhisiicani then  be |x)eact¢cb rwigh atirp| bydrexylamine

r andj ami de
hydragifFida 2D GNP P i} B P ot R B HAT ARE &
to about 24 hours. The resulting solutlon may be
diluted with water, basified and extracted with an
or gani ¢ NHt er- R¥mi sci bl e solvent to provide, afKNRP R3?
renmoval |pf sol vents und ure, the
N;\\ sirggjfigkoxy onega-sgﬁ§?§gﬂ%@gd$ §%§§g&:boni 'di?//L\\
diawj ( S ree vel y;
vo 2804/ 048820 PCTRUS2003/ 037511 resul t | ng a [
sol uti on can be evaporated under reduced pressure to
gi ve thblldesired al koxy onmega-substituted I
i m nodi car ponl mdic diamde (la) as its hydroGih&s RO alkyl
sal t WORI&RI 8Hhydrate (1a), which can be purified by
col utm chromat ogr aphy or by crystalllzatlon Wher e
reégent (I'L'l) is a npno omega-substitute

[0118]); chkiermptavaly hesnpronriage waewwwmdwaaﬁmr&e (1), for example, a
lowe%ﬁggogeﬂ&g%%lhﬁg xﬂ 59 9 u gedt‘glﬁlg Iaﬁzsa hﬁﬁ%ﬂyﬁl@ ;!r#éenbes Pf base to

product of tornula
provitle tHe7caaredpdrfding hlkyh&:dfmﬂ&‘gag;ahstltuted dicyandiamide (III). This may then

be reacted as described, supra, to yield a compound of formula I.

R3b

[0119] This reaction can be carried out in the absence or presence of solvent, as one skilled

in the art would recognize. Preferably this is carried out in the presence of an aprotic solvent.

Non-limiting examples of aprotic solvents include hydrocarbon solvents, and halogenated

derivatives thereof, such as cyclohexane, pentane, toluene, benzene, cycloheptane,
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[0114] Where it is desired either to place the sane
substituent at R7 and R8 or where R8 is other than
woyganogsn) and a substituent is desired at R7, PCh@s2003/037511
hydrochloride hydrate of la is suspended in a
meth;éu'c@ bl e wat I mm sci bl e, reaction- ignert ani c

MG i l'I)egng%ehylm alat atte, PENISREN Q4T offidane, nonane,

dichl@¥£RHenOf chdstofRmS afd kiR like. swptr@tm Yol Pt &ﬁltﬂﬁerslﬁéihﬂéfbthers such as
ydroxi de, the organic |layer is separated, dried

dleth)ae%th@d dipetbexymethane, tesrahydiofirab §THF), hawkaxape bﬂdiwxame furan,
ethyl%tllg:"élgg(gaiﬁ (thpleﬂ{%g@él?e?,ls §thﬂ{eg€i gg%{:'.oi ?Ht@laé\t%{%rg%l lé}g:eg%'c?lhdlmethyl

ether,rdeiamtyldnﬁ, glyydud dwdhyt ether, ariaimytmet glyaasledlmpmpgﬂ ethet]eanisole, or t-
el d t | red a

butylr e&lgggﬂﬂp N lélrgg]pg@(tllg/lspivegts NES! udtN or ,qxgmpprg\? fi{scgn\ethylformamlde
(DMfgitlBNHFésb T %!17 tillchSAlrbﬁ&i? N k&é%gﬁh ﬁ??\llwg % {é ro-2(1H)-
pyrimiRlihoneR2(NAUY,  1,3-dimethyl- 2-imidazolidinone (DMI), N-methylpyrrolidinone
(NMP), formamide, N-methylacetamide, N-methylformamide, acetonitrile (MeCN),
dimethyléulfoxide (DMSO), propionitrile, ethyl formate, methyl acetate, hexachloroacetone,
acetone, ethyl methyl ketone, ethyl acetate, isopropyl acetate, t-butyl acetate, sulfolane,

N,N-dimethylpropionamide, nitromethane, nitrobenzene, and hexamethylphosphoramide.

[0120] The compounds of the present invention may be made in the form of the
monohydrohalic acid addition salts and/or the solvated compound, for example the
hydrochloride hydrate or the hydrobromide. Other salts may be made however by simple
reaction of a base with acid and may be desirable in order to modify the properties of the
product, such as its toxicity, taste, physical form, or rate of release into the body. For
example, the compounds may be made in the form of the sulfate, bisulfate, phosphate, nitrate,
acetate, maleate, phthalate, succinate, phosphate, nitrobenzoate, stearate, mandelate, N-
acetyl-glycinate, pamoate, sulfonate, di-sulfonate, cyclohexyl sulfamate, citrate, tartrate,
propionate, glycolate, lactate, malate, ascorbate, hydroxymaleate, phenylacetate, glutamate,
benzoate,‘ salicylate, sulfanilate, 2-acetoxybenzoate, fumarate, toluenesulfonate,

methanesulfonate, ethane disulfonate, isethionate, mesylate or gluconate, and the like.

[0121] Stable salts are normally formed with a ratio of one molecule of N',N°-disubstituted
imidodicarbonimidic diamides to one or two molecules of monoprotic acid (or more than one
molecule of compound Ia in the case of polyprotic acids) but the possibility of having basic
groups as substituents in R', for example, means that further quantities of acid may be
combined with the disubstituted imidodicarbonimidic diamide in some cases. In addition the
above molecules may contain various hydrated forms with molecules of water or other

solvent included in the molecular formula of the stable entity.
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Il R HNN)"" HNH/D R S S +Na RBa NN'R3b IXH
R3a + Nal N\\R3b H X | R8 ii R3a/ \R3b -34 WO

wQ0eeu/o@ss3820 PCT/ US2003/ 037511 [0115] Wher e RBPCHUS2003/037511
alkyl, a different synthetic route is desirable, as

LT ustra oV, For. le, see Curd,.F. H S,
o122), ' S RLEE WS e Rhing FIATR GonBFRaiR oR.0F it creates the
possiBility ofJoaiingtacy] derivalividbg tréactiod With-appfobdiafe)substihtck6] The

R3 isothiocyanate (VIIl) is added to a suspensi on of

sodi um cyanam de in al kanol, such as ethanol, which
0123]" eShOUIHRRHIAR SRS i i
[ % C%ﬁg- -Rs-%éot i our ea I%@ﬁlagﬂ errrla¥ibftpée|piarr1e§ eg%}zmatlcallyby
the ddidatbedicyclizmibn ahdheadhNigubstitwied hasyirkaetgtal ietdogicarbonimidic
. Jodide is added to,the ..filtrate with rapid stirrin )
diamidgs jghhe TVeTioge AP YClAHEN JREH QLRI RIARLY 0@, ViR id metabolic

proceSd¢s PahSicQBlidabion 4! £ bdcatrled 6& iR3tPo withe@hs Bhpreiriate microbes or
filtered off, washed with water. and dried to give

enzymg@esyano-S- nethyl- | -R3-isothiourea (X). [0117] The
i sothiourea (X) is added to an al kanolic sol ution of
R8 al kylam ne and the mxture is heated for 4 hours

[0124]n aApemasusly thetdihgiretkiazihe tompoahdsTdfefonagalal Xilhgna! eaprepared
solution is gradually dilyted with wate

75 m) and .
synthelicadlyc oy reastiBg | plkexyagipe 1 @Dgi 3e itsh élywosﬁlyé%- mﬁ with sodium

dicyandiamide (XI) in an alkanol or other appropriate solvent. = The product
alkoxydicyandiamide (XII) is treated with a mineral acid, such as hydrochloric acid, in an
alkanol, such as methanol, and ketone, such as acetone, or a cyclopropanone equivalent, such
as 1-trimethylsilyloxy-1-ethoxy cyclopropane. The reaction may be conducted at 10°C-50°C,
preferably ambient temperature, and for 0.5 hours-10 hours, preferably one hour. The
product (XIII where R’ and R® = H) may be isolated by trituration with a solvent, such as

acetone, or by column chromatography.
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CHR3aR3b- N2- R8-guanidine (I11). This can then be

reacted with the hydroxylam ne hydrochloride salt
W@ booj/oass2@lescri bed previously to obtain the derCT/@d82003/037511

conmpound (la). NH R3 a base/alkyl halide N "N~ R3b H

B 11l where RB is HNR8 R3 a N N~ "R3b HH I
g1~ Wher £-R8 hg akkyl [0118] Alternatively, the

appr. prlate Omega- gubstituted di cyandianmide (111), for
exa | ower &l kyl dicyandi am de, nmay be reé&icted NH
wtﬁsgﬁna?aﬂ?y halide in the presence of base to

prOV|de t he correspondi ng al kyl at ¢d onegg- subst il ut ed

di cyandi ami de (111)2 Thrg_hay]ghén\\g@/féﬁtﬁﬁ as™y NH
N. described, supra, fo yield a conpound of forwula |.H 2

0119] S reacti ¢n can be carried out in the absence

Q\\\?)(Npres ce of solyent, as one skilled in th&lhart

WO k cogni ze. Preferably this is carried out in the

pr egence an aprotic solvent. Non-limting exanples
of aprotic solvents include hydrocarbon sol vents, and
haXbgenat ed derivatives thereof, such as cyclo ane,

pent ane, tol uene, benzene, cycloheptane -35
2004/ 048320 PCT/ US2003/ 037511 rmet ;I)(h%)iane
et hyl benzene, g, o-, or p-xylgre, ne Refane,

nonane, di chl
)gﬁr oti g sol ven

onet hgpe, chl oroform and th
further inclyide ethers such

l'i ke
et hyl et hery i metfigxsinet hane, tetrahydr

(THF), 1, 3-dioxahe, 1,4-dioxane, furan, ethylen

gl ycol dinethyl ether, ethylene glycol diethyl ether,
di et hyl ene gl ycol dinethyl ether, diethylene glyco
diethyl ether, trieithylene glycol diisopropylXI#ther,
ani sole, or t-

NR®

where R” and R8 are H; and
R32 and R3® are methyl

[0125] While the biguanide derivatives of formula I have inherent biological activity, these
compounds, in part, owe their in vivo pharmacological activity to the metabolic conversion of
the biguanide to its corresponding dihydrotriazine metabolite (XIII). Dihydrotriazines have
been shown to be potent inhibitors of dihydrofolate reductase (DHFR) and, as such, are

effective as therapeutic agents, including but not limited to antimicrobial agents.

[0126] In certain preferred embodiments, the dihydrotriazines of the invention (compounds
of formula XIII) may be employed in an in vitro method to evaluate and predict the biological
activities of their predecessor biguanides (i.e., the biguanides of formula I are prodrugs of the
dihydrotriazine of formula XIII). These prodrugs do not exhibit the full extent of their
biological activity until they are converted to their dihydrotriazine counterparts in vivo, and
thus may not be readily evaluated in vitro. However, the biguanide derivatives of formula I

may be evaluated in vitro by assaying for the activity of their corresponding dihydrotriazines.

[0127] In one embodiment, the invention is directed of methods evaluating the in vivo

biological activity of a compound of formula I:
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butyl net hyl ether. O her aprotic solvents include, for
exanpl e, N, N-di net hyl formam de (DWF),

woOlR04@isseda hyl acet am de ( DVAC) , PCT/US2003/037511
1, 3-dimethyl -3, 4,5, 6-tetrahydro-2(1H) - pyrimdi none
(DVWPY), 1, 3-dimet hyl - 2- ki dazol,igdi none (DM),
N- et hyl pyrrol i di none ;\I m de,
N- net hyl acet am de, N-net hyl fNor mam ge, acetRonl trile

(MeCN), dimsthylsulfoxide DI\/BO), propionitrile,

et hyl format e _neth (I) acet he hl or gaget one,

acet one, yl ne, yl a at e, ~R3opr opyl
acetate, t- but yl g\cet até] sulfdiane, H

N, N- di net hyl propi onam de, ni ty onet hane, nitrobenzene,

and hexanet hyl phosphoram de. [0120] The conpounds of

t véhepeinsent i nvention may be nmade in the formof the
nonohydyioh ht n

conpou 1sf I,s%bs%lnﬂ?da g.?y éu%ntl £ ocilf}g’r g.{&)%ﬁw{egi &iX I&Hkylaryl

thﬁbﬁﬁﬁiﬁ@bﬁfhﬂk}de su&ﬁtﬁt’eds aiytlsallltﬁlﬁrﬁﬂkyﬂad eulimweeodar héwroaryl or
reaction of a base with acid and nay be

dé§ stﬁuﬂefé hewrfmiéky{ oVhseint the #EeT FeBie TR aEﬁ Sletﬁ;atuted with at

pﬁ@ﬁ%fw s g &Sseietcfedtﬂ-aﬂl @ﬂet%ou @aisﬁunghyscﬁa'oépr Rhloalkoxy, -
or a e o0 ease Into the bo . For exan'p 3n

ccﬂﬁmu#@@FmﬁCﬂé nizedealkylthidye -INBIRS, ofSOIRE, smazaméwa heteroaryl,

bi sul f at itrate acet a Ieate
tetraraeB! ERREP AT hosRareiafitrs brenb oat o
stearate, W@Eﬁsﬁtuté&oﬁ&@ﬁﬁéhnﬁé&’m nate, panoate,

sul fonate, di-sulfonate, cyclohexyl sulfanate,

citrate, tartrate, propionate, glyco e, lactate,

mal at e, ascorbate, hydroxy eate acet ate,

gl utamate, benzoate, sali a =i | at e,

2-acet oxybenzoate, fumargtgisribpl onat e,

met hanesul f onat e, et hane d\sul L ket hi onat e,

nmesyl ate or gluconate, and igre Ii . 0121] Stable
salts are normally formed with a ratlo of’ one nol ecul e
of N1, N5- di subst iwhereifl eachik dand Rél“ai:mndepeddmtldl}a,mllob%)r fluoro;

to one two nol ecul es aof . nonop aci
than o is hETgksd & sgﬁlgfsb?l hesuRw et %Jﬁv#&pﬁeor avEr gfviene;
pol ypr qi* GnaCr¥sgre U4tn tlﬁ‘(f‘epgﬁi%ﬁﬂ? iHyldbopeR] 1dvaY] aﬁl@ylbﬁﬁif& alkenyl,

groups as substituents in RL, for exanple, neans
f Uowhealkynydrir itakies sogethea dorch aeyeldndkyl ooshraabiay] giavip; t he

di substi tuted . 'doi r.bani mdi ¢ di.am d '. sSP

cases. PP gd ?‘Wg@ IQ'@BWHSJB}VSE?}?{@ l?Pé)}H‘&%in@eﬁ alkyl, lower
V Ik PYB s’ﬂﬂéﬁ[tﬁtteﬁcbﬁv@f Akelt Nowe ﬁﬁ?ﬂxﬁs silfstin@éd® lowdr alkynyl, aryl,
ot her ™ solvent included 1 n the nol ecular fornula of

t rrebssitatsfl erydrhalaagyl, acyb opbeteruxelyl 320
PCT/ USZ%(%S /193%5 %ﬁldeég %%l)ﬁmﬂr b S?ﬁ&fe s%BgEtH%P' M? alkyl, lower

bi guanidé nitrogen ecu ¢rea

pagicdndl, | substitated flowsi alkeayly lovaer dlkatyilvabstiyitademter aikynyl, alkyl
with appropriate substrates. [0123] The
disuhsirvted pBdiec¥onpounds of formula X 11 nmay be

prepar %%cﬁfl%ﬁyfgﬂiddéﬁédd%n@y hydrogen, alkyl, substituted lower alkyl, lower

alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, alkyl
substituted aryl, acyl, -SO;R®, or SO,NR’R’; or R® and R® taken together with the

atom to which they are attached form a heterocycle;
each R® is independently hydrogen, alkyl, substituted lower alkyl, lower
alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, alkyl
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t he oxidative cyclization of the N1, N5-substituted
asymmetrical i mdodicarbonimdic diamdes of the

wonsanugan. The cyclization may occur natural | pCTUSAI08/037511
via netabolic processes. The cyclization my al so be

: . i . & . .
CAUBLEA LR, U4 RSP BRERNY B DLEROREGNR ey ar
c anpcheddsrnoh hbweravytle; XI 11 nmay be prepared

synt hetj.cal lw by reacti ng . al ko mne (lI]), as its
oY o ool GRS sepdch e ps o Akl BtadE (50) i n
an al kahg!1oRkr Qkﬁgfené}%ﬂfré}@'lliﬂérﬁ, sl vengr -N'ER@)-;PV oduct

al koxydicyandi am de ) is treated with a 'mneral
aci d, Ridkhxdroggd abkyhisobstidutad latveriatkyhrower dkenyl, subsiidted lower

SRS ARl pAS S A BN e, o

suc
1- t ri mi'hyd dkylyr @¥lpalkyet hoxy cycl opropane. The
reactign may be conducted at 10C-50C, preferably
anbi entl 13 ¥nipésest fipw 11979 ak 0.5 hours-10 hours,

refer roduct (X1l where R7 and
el el Ao AlEed i ) e, P (

e”1Solated ’by trituration with a solvent,
swe b phsrmaveetiaatlyg acamptable satilithareofchr omat ogr aphy. WO
20043/\}%48320 Rl RZ NH3+ O Il as HCL salt NH Xl |
compsisig J8S 51582537511 NH NH RL/ DIRZ/ O N11-~ NNH H H 2 X

X'aksa'?'gg A PE r thd b htal actix)ityNFf&hé‘broduct of the oxidative cyclization

of the compound of formula I.

[0128] There is disclosed an improved mode of prophylaxis and treatment of infections by
one or more of plasmodia; mycobacteria; toxoplasmosis; and pneumocystis organisms; and
agents causing nocardia infections. The biguanide derivatives of formula I, and the
corresponding dihydrotriazines of formula XIII, of the present invention, their salts and
derivatives thereof have antimalarial and antibacterial activity, as well as effectiveness
against some fungi, protozoans, parasites and viruses. Additionally, the biguanide derivatives
of formula I or XIII exhibit similar activities. In particular, these disubstituted asymmetrical
biguanides, the corresponding dihydrotriazines, and salts, as well as their substituted
derivatives, exhibit antiparasitic activity including activity against the plasmodia of malaria
(P. berghei), exhibit antimicrobial activity against mycobacteria including, but not limited to,
M. avium intercellulare, M. avium complex, M. tuberculosis, M. leprae and Toxoplasma
gondii, and pneumocystis organisms such as P. carinii associated with, but not limited to,
immuno-compromised patients. In addition, these compounds have activity against nocardia
infections.
[0129] In yet other embodiments, the invention is directed to methods for reducing in a
patient the level of infection caused by an organism selected from the group consisting of
Plasmodium sp., Mycobacterium sp., Toxoplasma gondii, and Pneumocystis carinii,
comprising the step of:

administering to said patient in need thereof an effective amount of at least one

compound of formula I or formula XIII.
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XIll where R7 and R8 are H, and R3a and Rib are
nmet hyl [0125] Whil e the bi guani de derivatives of
wo ovoahgs20 have i nherent biological activity, POBES2003/037511
conpounds, in part, owe their in vivo pharmacol ogi ca
activity to the netabolic conversion of the biguanide
to its correspondi ng di hydrotri azine netabolite
[0130] X! Ith )yet Rirthed eaibbllidzdnfe thehiaventioEs Airsbedvio hi2tiRRls A6t fidtecting a
_inhibitors of dihydrofolate reductase (DHFR) and, as
patient| fupcepiible todnfestien gausad by ixpesyeata & axgepiss selegtaduliomghe group

sy RS 7 ARG, PRGSO s

carintihemprisérg thestepobnpounds of formula Xi11) may be

empl oyed .in an in vitro method to. evaluate and predict
t ?55 Sicoe dal said) pijept i é’§e‘gfhetrﬁ‘bfi 30 SHecibEeamepnt of at least one
compBLAY 8 forBala(liorformfIfRTRI guani des of formula | are

prodrugs of the dihydrotriazine of formula XlI1).
These prodrugs do not exhibit the full extent of their

i 0 i C activity unt.il the re cpnvert to.their . .
01313, {138 afcterd Hosheb oot b 88 3 eGP ey, igghee is quite
large Be¢aulbe tHeqibicianeiast Wad Big/hemjud e onHOM@N& the B6ge is prophylactic

_bi guani de derivatives of fornula |  nmay be eval uated
and if giveq ¢ an ffeefed syhiedy, eroWhatiibe devel of infecgipn i eWhen given as tablets

the o P OB S O B e Bl Lot o of et hods

evaluating the in vivo biological activity of a

exaBRTREB a0k R Acunar Kol IVANHEY . g

\HHHR Db 1 wherein: Rl is R', substituted aryl,

substituted al kyl, substituted fused cycl oal kyl aryl,
[01324 uiBibloginabActivigy RghinstdUbsmtadium bergbgid K& Birhia) y| al kyl ,

substituted heteroaryl, or substituted

het eroaryl al kyl, wherein the latter seven groups are
MoussWaghiit WigdiW th at | east one substituent sel ected

fromthe group consisting of -CN, -OCF3, hal oal koxy, -

SR4, -OCF3, -SCF3, hal oal kylthio, -NRS5R6, -S02R4,

- . | ) . .
R%%% g?:;d_%’r 912{1%40 %)n[}/,gﬁtﬁ(g ei(vggeg Felfs%grig)g fa;ntlmalanal activity in the

established modification of the Thomson model. Jensen, et al., J. Med. Chem., 2001, 44,

3925-3931 as follows: CD-1 mice (male and/or female), 4 to 5 weeks old, are purchased
from Charles River. Seven (7) mice are typically used in each experimental group. The mice
are housed 3 to 4 per cage and are maintained at a temperature of 75°C with a 12-hour day
light cycle. The mice are fed a standard Ralston Purina® mouse chow and given water ad.

lib. Their cages and water bottles were changed twice a week.

[0133] Preparation of the test compounds oral administration involved grinding the material
with a mortar and pestle before diluting in 0.5% hydroxyethylcellulose-Tween 80
(polyoxyethylene (20) sorbitan mono-oleate) for oral administration. For subcutaneous

administration, the test compounds were suspended in peanut oil.
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R' is substituted or unsubstituted: wherein each Rla

and Rl bare independently H, alkyl or fluoro; R2 is
woreaomssdo or strai ght chain | ower al kylidene, PCTAS2W88/037511

alkylene R3a and Rib are each independently hydrogen

[01 34{] al}clé egﬁ]lrgé\&y% %grgsfgfpn% ly Smﬁ 5(?(#)%% 5 00 qe‘ilg H@%cted with a

drug- R‘.‘hsitﬁ/el JheaP e n dRaidodidny beAgen (KBOWRFaid) &y day DUbThE tikd®hm was

| ower al kyl, lower _alkenyl, substituted | ower
obtaingddaery |2 dopexgapuss haying a pasisifemia hebwern aard 20%yny | |
aryl, substituted aryI hal oaryl, acyl, or

het erocycl yl; each R5 is i ndependent 'y hydrogen,
[013%]] kThe campainds weeel admimsterad kgdordihg)wethe vadiglerofithe mice. The mice

ub tituted | o r.alk nyl substi t ut ed.
were Fisiaed ety gt Deliode ORabiars PTASIE Tei OMppdSaE given in o
volmﬁ@ dfsm rﬁqﬁ@eeﬂ %hyyw&gﬂtr OUESmpRnHY lwers Lﬂaﬁhmué}&ﬂ eltiCbrally or
kyl, lower alkenyl, substltuted | ower kenyl ,
subcutmusl}alt\kycnw dayqd@bwurs Qll‘déki farcdndays gstaktymg/pn tlm ?pquday post infection.

' 02R5 R5
Bloof 1% kit BResEb gy RRbe Sl g RisPNeRER Tohaf Uare Thtevel of
parasftéd @ﬁfmenﬁl@) Waddteinfhet fteiahe emaaﬁmdds)mdmﬁuﬂﬁndent Iy

hydr ogen, al kyl, substituted | ower al kyl, |ower
al kenyl , substltuted | oner al kenyl, Iomer al kynyl ,

[01 3@%&%@% ég@ﬁff}ylwg% ﬁé{é?ﬁﬁiﬁe ﬁg lﬁ?erc &gl(r:\?{gl%ggﬁ{ﬁgédgf%g fach treated

groufReim Diag Bén Tthegefebted nmh{th:ateli&oaﬂmirmtce uernllyldi¢ betyean days 7 and 10.
Sr“é‘ache for eterocycle; R7 and R8 are each,
The rp hisk'a h{} drogen, alkyl, or acyl; Dis |ower
al kyl i dene, | over al kyl ene, -0-, -S-, or -N(R9)-; RO
I's hydrogen, alkyl, substituted |ower alkyl, |ower
al kenyl , substituted | ovneilabldkenyl, |ower al kynyl

Sthf HH ar*l | oner Al lenznagl Al Loyl thet i 11t ad  Ar vyl

acyl: R0 s alkyl or hal obi kyl» SURTVAL AT DAY 31 om

L [ro 207 PEST GROUEN | Nt eger TTOMBOSE (fig/RE) 2

pharmaceutically acceptabl e salt thereof: ~conprising

the step of: 64 32 16 8 4
Infected Non-Treated Controls 0 0 0 0 0
Compound of Example 5§ 100 | 100 86 14 0
Compound of Example 6 100 71 43 14 0

[0137] Biological Activity Against Mycobacterium Isolates

Antituberculosis activities were assessed in vitro using the biologically active
dihydrotriazine metabolites of the imidodicarbonimidic diamides. The assay methodology is

detailed as follows:

[0138] To tissue culture treated 96-well microtiter plates were added 20 pl of a solution of
test compound. The plates were allowed to dry in an incubator at a temperature between 50°
to 60°C for 20 to 30 minutes. Then the plates were subjected to UV light for 15 minutes to

kill bacteria. The plates were generally used within 2-3 days of being made. To each well
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assaying in vitro for the biological activity of the
product of the oxidative cyclization of the conpound
wobokoussad a |. [0128] There is disclosed an i npeDvsZh03/037511
node of prophylaxis and treatnent of infections by
was aﬁfagd 960 mP of c@lEurQ lb?o%ﬂgﬁiél the ipf)?o gﬁ?et &fal of Mg)é%c?e%%zs hiderculosis
and pn alimcy St & organi sns; s asin
or Mywbambnm |amfuectT1w;$1ate§' Iwerdouhgm &muﬂz&edjﬁréi?\?@tfbklbﬁw@én 18 days to 21

| a and correspondi n drotriazine

days. f‘%:o%f g(awwsse%éy fuseidpy maca emwgﬂé MJ#S reipcion 18 Hefal
and derivatives thereof have antimal arial and
anti bacterial activity, as well as effectiveness
agai nst sone fungi, protozoans, parasites and viruses.
Addi tionally, the biguanide derivatives of formula I
or XIll exhibit simlar activities. In particular,
these di substituted asymmetrical biguani des, the
correspondi ng di hydrotri azi nes, and salts, as well as
their substituted derivatives, exhibit antiparasitic
activity including activity agai nst the plasnodi a of
malaria (P. berghei), exhibit antimcrobial activity
agai nst nycobacteria including, but not limted to, M
aviumintercel lulare, M avium conpl ex, M tubercul osis,

M | eprae and Toxopl asnma gondii, and pneunocystis
organi sns such as P. carinii associated with, but not
limted to, immuno-conpromn sed patients. In addition,

t hese conpounds have activity against nocardi a
infections. [0129] In yet other enbodi nents, the
invention is directed to nethods for reducing in a
patient the [evel of infection caused by an organi sm
sel ected fromthe group consisting of Plasnodiumsp.,
Mycobacteri um sp., Toxopl asnma gondii, and Pneunocystis
carinii, conprising the step of: admnistering to
said patient in need thereof an effective anpunt of at
| east one conpound of formula | or formula XiIl. -40
WO 2004/ 048320 PCT/ US2003/ 037511 [0130] In yet further
enbodi nents, the invention is directed to nmethods for
protecting a patient susceptible to infection caused
by exposure to an organi sm sel ected fromthe group
consi sting of Plasnodiumsp., Mycobacterium sp.,

Toxopl asma gondi i, and Pneunocystis carinii
conprising the step of: admi nistering to said patient
in need thereof an effective anount of at |east one
conpound of formula | or fornula X1l
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[0131] The preferred dosage range is between 0.5 and
| ar ge because the

10 ng/ kg/ day. The r

dosage i s prophyl actic

subj ect,
as, t.ablets

o R A
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Mouse Mal ar
nt i MIGefe t
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PSJ6 Med

ar Hgfﬁ% Qha

a NMdg|of

b dVletabplite of
HiGamponshof
Exmple 5
(pal e

sed ME(mly

Stctinof My cpbacsgrieusey ¢
each exfesi nental (

n (7) mce ar
roup. The mc

S typlcally
g are house

ised i n
H 3 to 4

per cageland are ne

[l ntI@.Neg7dat a

t angeer abar e

of 73Q

wi th appR- hour day | |ig+gygl e.| Thegd ¢erarp faka17.7

st andgidnfral ston Pyrina(« ) jnouse| chow @pd gi yen maphgs

o o MO 1 jcaes YL vk bt g ver ) Shoedy
S%?‘&IJY%YH f’g’f"'f’gi"l on invol ved grihding the nateri al

wi t fuber PYiSy and destle hefore iluting in D 5%

hydr Fegeamy| cel | ul dse- Twd& 80 [ pol yoxyet hyl ene (120)

sorbitan nono-ol eate) for oral admnistration. For

stration, the tist jtonmpounds were

4@)§L;MLO 2&\.Ef\

] The mi cefwerfe i Af ect ed

i ntraperitoneally, 50, 000 red bl ood cells infected
wWth a drug-sensitive strain of Plasnodi um berghei

( KBG strain?)on day 0. The™"ocul um was obtai ned from
a donor nouse having a parasitem en 5% and 10%
[0135] The conpoun gfi cC rdlng to

ds wer NbSt
t he wei ght of the $ﬁégﬁ$fg ywerle wéli ghed each
ore adm ni stered. Test conpounds

subcut aneous adm ni
suspended i n peanut
PCT/ US2003/ 037511 |

day before the dr
are given in a vqu s of 10 m / kg of body weight.
Conpounds wéme adm nist ered2ei ther orally or
subcut aneously twi ce a day (6 hours apart) for 3 days
starting on the 3rd day post infection. Blood filns
[013913\'e rehd REERIANs FatheP dBRsbed if AEtbIbWRBdximpies WBaKE ¥xamples are
or 30 days. The level of parasites (parasitem a) was
actuald exanples e dTese rexampless aserdor siustraiece puxposesf onlyrs and @3t to be
activ nas quantified by a percent
COH“&@&&?BEPE@%ﬁ%GP%?Qﬁi&8 %ach treated group on Day 31.
The infected non-treated control mce usually die

bet ween days 7 and 10.
EXAMPLES

[0140]

reagent grade and used without further purification. Melting points were determined on a

The following experimental details apply to examples below. All chemicals were

Laboratory Devices Mel-Temp II heating block type melting point apparatus and are
uncorrected. TLC was performed on Baker Si250F,s, silica gel plates using UV/fluorescence
visualization. Visualization was, where noted, also aided by the use of a diazonium salt spray

prepared by dissolving 4-nitroaniline (1.0 g) in 2N HCI (200 mL). An aliquot of this solution
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The results are shown in Table 1. Table 1 % SURVI VAL
AT DAY 31 TEST GROUPDCSE (ng/kg) 64321684 Infected
woloon4/Dussat ed Control sO0000 Conpound of Exanpl ePCT/US2003/037511
510010086140 Conpound of Exanple 61007143140 [0137]
olodi eal . : . = | ol
s b ORLE B oM A NTBl M BRRSLE DR 0, By A e
spraying witht the dihzdnhgn Gptdyy tigc plate wasli spyuyedtwittnai $% sodium carbonate

Jretabol ites of the imdodjicarbonimdic dianmdes. The .
solutign 4o (leyriem HonIoé §PIE Adblqicfusat faund dp Psm&ﬂ g&élsq bigganides and
triaziﬁéésv?/%ea 361348 fhikduRASEEHO R Eohe/MIbutAbl/fobfi PARE. S AIMRHEChemical

added 20 pl of a solution of test compound. The
Co. 200408 or #1280 adsh w4 silzaggelwasusad fommiten ohropiatagraphy. Elemental

t enper gt ur e en.50 .to.86 for,,20 to 30 m nutes.
analysekaficte At REbAREP afigtont SEMatised NG 1 | ghe for 15

mnutes to kill bacteria. The plates were generally

used within 2-3 days of being made. To each well -42
(01410 Expmaple 48320 PCT/ US2003/ 037511 was added 100 pl of
Prepanationr of 3r@t¢-taifthoromethopy)pbenexyaprapyhbnomide, a compound of the

formidaddbact eri um t ubercul osis or Mycobacteri um avi um
The plates were then incubated at 37C for between 18

ey
40 m%gyi/ g&ﬁ%sﬁ}%gﬁ&é (764 ?f £ Zh‘/]{h?@isbf?é' Yolf¥edd)Y hdd/ teﬁfabutx/llagmonjum

rotriazine Metabolites o S Ser i es Prodrugs
hydrogeivk@faé (WRE 3O MiCedatNAOC dirodd bauref Theteattodn lagers were allowed to

se:pa:rOf }\/E mhg%%H l:og-fjﬁ{rgr)lo r%ga?n% %s Fr)esrflc:)LvSe%Pg_o%G Eexgrré'gllﬁg Il)shase under high

vacuum at a bath temperature of 100°C to give 8.5 g of crude product (102%, based on

expected weight recovery).

[0142] Example 2:
Preparation of 2-(3-(4-trifluoromethoxyphenoxy)propyl acetohydroxamate, a
compound of Formula V

The crude bromide (8.5 g) from Example 1 was heated at 55°C with potassium
acetohydroxamate (4.75g, 42 mmol) in 20ml of ethanol for 16 hours. The crude solution was
evaporated on a rotary evaporator, diluted with water (20 ml), and extracted with ethyl
acetate (2 x 25 ml). The combined organic extracts were dried over anhydrous potassium
carbonate, filtered, and the solvent evaporated to give 7.0 g of product as an oil. The

obtained material was used without further purification in the following example.

[0143] Example 3:
Preparation of 3-(4-trifluoromethoxyphenoxy)propyloxy)amine hydrochloride, a
compound of the formula II (as its HCI salt)

Crude acetohydroximate (7.0 g, 24 mmol), from Example 2, was dissolved in 50 ml of
methanol, and 12M hydrochloric acid (3.5 grams, 35.5 mmol) and water (3.5 grams (194
mmol) were added. The reaction mixture was maintained with stirring at room temperature

for 16 hours. The solvent was evaporated using a rotary evaporator. Residual solvent was
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Strain of Mycobacterieumavium 10119.5 37.71.95
1.633.1 LPR38.432.916.611. 737.517.7

WG-a004/0¢8300 1<0. 110. 85 3404-415.6 13.30.40.6 OprGr/Bsr0a3/037511
of Mycobacterium tubercul osis Erdmann2.219 d d (a)

remoif i Wi o i Bidsi la s k) R vids Ghofors o

uiﬂuél‘dhieh@kyﬂ%ﬁﬁi})bﬁiﬂ)yldxﬂdﬁﬁné al/drovh1bgdE€X THPlobtinedl hateh® was used
a es are . actual exanples. These exanples are for
WIthqur ﬁﬁﬁ Ririficatipn ppibs dellasring syngbaticatep- not to be
construed as |imting the appended clai ns. EXAMPLES
[0140] The followi ng experinental details apply to
[0144x dxdngsedel ow. Al l chemicals were
Preparation of 1-(3-(4-trifluoromethoxyphenoxy)propyloxy)-S-isopropyl biguanide, a
compound of the formula I

3-(4-Trifluoromethoxyphenoxy)propyloxy)amine hydrochloride from Example 3 (6.8
grams, 23.6 mmol) and isopropyldicyandiamide (3.0 grams, 23.8 mmol) were added to ethyl
acetate (50 ml) and heated to 60°C for 16 hours. The solution was cooled, diluted with ethyl
acetate (50 ml) and basified with sodium hydroxide (10 ml of 24% aqueous solution). The
organic phase was separated, dried over potassium carbonate, filtered, and the solvent
evaporated to afford crude biguanide (8.3 grams). The product was subjected to column
chromatography on 70-230 mesh silica gel utilizing ethyl acetate:ethanol (4:1) as eluent. The
appropriate fractions were combined and the sblvént evaporated to give 6.6 grams of 1-(3-(4-
trifluoromethoxyphenoxy)propyloxy)-5-isopropyl biguanide free base (62.5% overall yield

from 4-trifluoromethoxyphenol).

[0145] Example S:
Preparation of 1-(3-(4-trifluoromethoxyphenoxy)propyloxy)-S-isopropyl biguanide
hemisuccinate, a compound of the formula I (as its mono- hemisuccinate salt)

Succinic acid (1.05 g, 89 mmol) was added to a solution of 1-(3-(4-
trifluoromethoxyphenoxy)propyloxy)-5-isopropyl biguanide free base (6.6 grams, 17.5
mmol) in 20 ml of ethanol. The mixture was heated to dissolve the acid and water (40 ml)
was added. The solution was cooled to room temperature and subsequently refrigerated to
complete crystallization. The crystals were isolated by filtration, washed with 5 ml of ice-
cold 50% ethanol and dried to yield 1-(3-(4-trifluoromethoxyphenoxy)propyloxy)-5-
isopropyl biguanide hemisuccinate (6.0 grams 78.5%), with melting point 154°C-155°C.
Elemental Analysis for C17H,5N50sCIF3: Calculated: C; 46.78; H, 5.77; N, 16.04 Found: C;
46.85, H; 5.78, N; 15.86.

[0146] Example 6:
Preparation of 1-(3-(4-trifluoromethoxyphenoxy)propyloxy)-5-cyclopropylbiguanide
hydrochloride, a compound of the formula I (as its hydrochloride salt)
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reagent grade and used wi thout further purification.

Melting points were determ ned on a Laboratory
woewioess20vel - Tenp |1 heating bl ock type nelti nECPOSI03/037511

apparatus and are uncorrected. TLC was perfornmed on

B AR 014 B L LSV g ohionor -

triflusvoaiechox@plesthox Bl piOp)’albdﬁmhy hiylfm@chllSﬁd@(Z a gdarﬁs'i (61691 li’ﬁlﬁ@lb fin 20 ml
Spray ared di ssol VI 4-nitroaniline (1

of abuBREipRIOL, Db Soltfon Avpsce tich Wi S Sof Iy ovaians Afler

1 2 fRIdadtRR LHGR Whd thed
c00 13@?14& %ﬁ%ess W th§ 9%%{‘-%3 um arlf%‘etﬁr |r% e@lJ{éus%st%r | ggn?gd Use silica
gel asolarrmpralymgAf 165 t hmethamlaylmg eihyh tdvetatk aztoni ugive  1-(3-(4-

triflu %%Pﬁ‘é%@i B Dbtars oy L S EP i iblaeite Bfiptorder 7 & 65%)

he RbURDvab %wyistatmzdaefrdiﬁ Rftaholt Witet tdeaftr@ HRNrPRA1iANSalt (1.5 grams 54
triazines was a 12:6:3:2 m xture of

%): nefbigpeiset PRe/1A6HG Emw%malymcfpﬂclshﬂzdfsﬂzﬁw@hé?@mcél C, 43.50;
4 h il41,C S ed for

H, 3. @él%éﬁqghr%g#g{ @ﬂc%ﬁa eJIEl? 436%a > lé‘ﬁgr gzé%’\’/@é?gadone

by Rober t son Mcrollt of Madi son, NJ. [01411 Exanple

. Preparation of

[01471 léxqmpl@ru f1 uor onet hoxy) phenoxy) propyl brom de, a
Prepemuﬁﬁ 1o8-(#tEifluppemethgXyRheRoxy)propaxyybiguanide, a compound of
the formylaXIor onet hoxyphenol (5.0 g, 28 nmol),

1, 3-di brormpropane (28 g, 40 mml), sodium hydroxide

BT BRSSPSR b 80y (28 25 mmon nd

d1cya§@11'afrﬁ&’éj(233 2.5 ol elRQisDlved I 50 AT IMIhd:3 ¥ BafioMRid8vas heated
| owed to  separate. Excess 1, 3-di bronopropane was

to 75r@ rnd aerintpiopd oremnighyaidhe resstioe mixges Wi g¥aporaiesk ditnted weith 10%
aqueo%%tsgdlwgg% lﬂlr ean%f 8&3’9@%1}%9 te% it ggl\)l\agatg%OfTh%roli'fj%as extracted with

base Xpec recovery).
ethyl [a@été{z,'larﬂ(mmekﬁa& is Fneped aif iseiNetfin vacuo to give 7.6 g of crude free base
2-(3-(4-trifluoronethoxyphenoxy) propyl
(XH)acetohydroxamate a conpound of Fornula V The crude
brom de (8.5 g) from Exanple 1 was heated at 55C with
pot assi um acet ohydroxamate (4.75g, 42 mmol) in 20m
[0148)f Etdmplel8:for 16 hours. The crude sol ution was
Prep&vaidar at ed ¢m a r of,6MinRYEIA-BL@Ltrifliokoinethowyiphendt P propoxy]

[1,3 5(]ﬁ@az‘ﬁﬁne—?@-ﬁnﬁiﬂeh@@'ﬁﬁﬂnWh&ﬂr(ﬁhmﬂde, ACRni cund2ofthéFormula XIII
(as it 'Enﬁ,rmrggmwed organi c extracts were dried over

an y rous potassium carbonate, filtered, and the
sol vent evaporated to give 7.0 g of product as an oil.
ThEhe obtained free base XII from Example 7 (3.4 g) was dissolved in 30 ml of

methanol, 1.1 ml of concentrated hydrochloric acid, and 10 ml of acetone. The reaction
mixture was maintained at room temperature overnight and then the solvent was removed
under reduced pressure to give 4.1 g of crude product. The crude material was triturated with
acetone overnight and the obtained crystals separated by filtration to give 1.4 g of the desired
dihydrotriazine (XIII): m.p. 170°C-172°C; Elemental Analysis Found: C, 43.75; H, 5.14;
N, 17.00; Calculated: C, 43.68; H, 5.22; N, 17.04.
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obtai ned material was used wi thout further
purification in the follow ng exanple. [01431 Exanple
WG 200R0e$320 at i on of PCT/US2003/037511
3-(4-trifluoronethoxyphenoxy) propyl oxy) ani ne
[014d]ydl§ Sgr g.de, a conmpound of the formula Il (as its

Preppiasiohiaf 2T AITIAMARBPIRAR, & Gofpdupd Sp iatmuta vi

and 12M hydrochl oric acid (3.5 grans, 35.5 nmol) and
Va4 §6lufish 8f iriForérh&fioxyikehd] (26 50.20 dffk) ahl SuliGFFEHISNde (18.20
m xture was nmi ntained Wth stlrrlng at room

mL, Oéam;olab wras stitegd at Gopmutempemmtere sfot fivnthones axhamxpease@f sulfuryl

a rot evapor at or .. ,Resi.dual ol vent
chloryp) Bk Fyimialsd) bheRBsay eyt o e tesBe 1P wiRfyes 250 mL of
dlchl@rbiéiﬁﬁlaﬁé Qda ?Washé‘(ﬂ @fith 'S00MLV ST HLN (Ilae Qriid Jaybowas Qypadifted, dried
grans o

3
over MgSQOp, L@ﬁ%%%wﬁ@fﬁémwsﬁ%wf ha predvsidridernreds preduct was
punf L8 %v?péggl{lg efr%ﬁ m‘(?%%\d%f’]&ﬂ)él ér%%%?flﬁghéé(fugé ﬂ)e?l(ﬂd h? 4 g of the
prodLExal’ﬂﬁnﬁ\m (DMS@alSﬁ@ Miz)ob 10. 59 (s 1H), 7.43 (d, J=2.75 Hz, 1H), 7.18 (dd,

1235 L S TR PESLRRERRXY D" YRS Sl RSP

3-(4-Trifl uoronet hoxyphenoxy) propyl oxy) am ne

hydrochl ori de from Exanple 3 (6.8 grans, 23.6 mmol)
[01SHNnExaupled@y| di cyandi am de (3.0 grans, 23.8 mmol) were
Prepacidiost 0D 3e@2hcliloroad-aitiflneronidhoxyphenokyiprapatol @ 6é@Gpéund of the
formitla XI¥irs. The sol ution was cooled, diluted with ethyl

acetate (50 m) and basified with sodi um hydr oxi de (10

m_of 249% aqueous sol ution). The ganl c phase

sdppap selation gf ﬂé@l%%rtn&?%twm Wt e 90rY ém%@) in 100 mL
of ac?tggléﬁf%ew;so% ¢t3 br%}ﬁ% Qﬁ(ﬁctlﬁ %7%f fordod Bféfi gnc? Bgfﬁmecarbonate
. grans m

t was subj ecte tO co

(21.38 h, @rEs4ogio k). hyrmnreilﬂtea%mmhwss téfluaed) et 7&1@ BOXI 0gemnight. The
ethyl acetate:ethanol (4;1) as eluent,

solveaippied Shanagappraieck i She r%y}l@ ‘bf@mﬂﬁsﬁféﬂedaﬁﬁl@% &ls of il acetate and
r t e
washffY SRR SR 0Pl SBhB TRy R sua cefinalt, cred per MgSO,, filterad
and thd @rgamt delvénteskeagmrité@ tcﬁ:%kd\m)rgabﬁ thy pedddct. f r om
4-trifluoronet hoxyphenol). [0145] Exanple 5:
Preparati on of

[0154- (ﬁxz(,ﬂ-pylllfl uor omet hoxyphenoxy) pr opyl oxy) - 5-i sopr opy|
Prep aQHﬁn lof €3-(21 ?b‘Q%l@ﬁ'&)ﬁom@thQQ@%@Qy@i‘?ﬁgﬁen{eﬁ{ | §uffonate, a
g()g%hgr ﬂ;ﬂ succi nate sa c acl

vvas added to a solution of 1-(3- (4-

To a solution of 3-(2-chloro-4-trifluoromethoxyphenoxy)-propanol (20 g, 0.074 mole)
in 100 mL of dichloromethane at 0°C was added methanesulfonyl chloride (6.83 mL, 0.089
mole) and triethylamine (20.5 mL, 0.148 mole). The resulting solution was stored in a
refrigerator overnight. The solution was then washed with 100 mL of cooled, diluted HCI-
H,0 solution. The organic layer was separated, dried over MgS0,, filtered and evaporated of

solvent to yield 25.4 g of the product.
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trifluoronmet hoxyphenoxy) propyl oxy)-5-i sopropyl

bi guani de free base (6.6 grans, 17.5 mmol) in 20 m
wobooetomsaol . The m xture was heated to di ssol vECT/82003/037511

acid and water (40 m) was added. The sol uti on was

[015%3 ol}:ed t oomtenperature and subsequently

ef ﬁ\é |ete crystallization

Prepara A % oflog gr@wueyow%emlr%xymgwéaxm etipyl gcgtimidate,
aco“@ﬁo‘l"@eo bgfrmya;¥et hanol "and dried to yield
1-(3-(4-trifluoromet hoxyphenoxy) propyl oxy) - 5-

RSBl 50 R SHEORREB o ] B st
(25.4 @] OHZ73 MbEXRCFBO0 fadll afldcatbritrile Gyas4déd ethil NshydfoxyNcetimidate (9 g,

16. 04 Found: C, 46.85, H 5 78, N 15.86. [0146]
0. 087511&),1&31 go@ssuppe%lpc&a;eofzoog, 0.15 mole) ‘and tetrabutyl-ammonium hydrogen

w34 TS ARRRRAR OO 0 Y SRR, e
solveht @%theh%vhptﬂﬁted fahd thetesidad W)is dl%ﬁolWﬂ ROV @A 8&T2Hhyl acetate. The

PCT/ US20Q3/ 037511 C,ycl opropyl _ di cyandi am de (0. 86
solutign aias vashsd Vit 1y L ofdiddhy’ mye é’r%%!l%tl%YSh w3 sgpgrated, dried over

MgS(s(;r rﬁﬂeféaraeﬂwaﬁa&mh%?%w)mmgﬁmhozovg Fie Qﬁ&ChF}férer&’e product

rans (6.6 ut e et hanol
was pﬁtuéied@hfglt a siticavgel qoehﬁhmnsdg W ethylt dcetatenig hekarghto 3¢ 14. 7 g of the
do%/erni ght. After cooling and solvent renoval by

p ‘ripping, the reaction residue was then purified over

a silica gel colum using 10% nethanol in ethyl

acetate to give 1-(3-(4-
(0153 i Exampleddt hoxyphenoxy) pr opyl oxy) - 5- cycl opr opyl bi guan
Prepaxigionyefr 3¢Iichlored-triflupremedsixypheposy)propylexyamine hydrochloride,
a compunmydsdfatht famoulh dbasahé hydiochiorike salt) af f ord t he

crrystalline salt (1.5 grans 54 %: melti ng poi nt

112C- 116C.. El enent al ysis for C15 C1F3

Fothd 2 Cso ggnsoo? %& QnQOgﬁ/lolN 4-ir upgom gnoxy)-propyloxy)ethyl

t 7 (HnI ,

acetuﬁglf%%@gg §'41 ﬁ%l)Pl?‘le% ) L Ifloaﬁwsol;hlt é'tﬁa&)(l) at 6‘1(1 s @dded 6.9 mL of
12N HC( 3Thelresulitdnlt selutior tvaostyied éma xsfiigerano vy ¢rniyhg uihe sbdvena was then

npound _ of e formula Xl
evapogat(sglr a%[;l, the lfé‘l“ifl@‘ioﬁl’}%y‘ﬁﬁe%w a&,lfzggyﬁ'cggg)}gmethyl acetate solvent to
¢ 2
yield ﬂgm%ﬁgﬁerlg 1~€| ssﬁgg@dmﬁﬁ‘ls f G%/Tgﬁhoxyet hz§1iojl_:é 85 Hz,
1H), aﬁd (ddhd 1=héa&5eHz ool 168 Hand pdi26t(di Fed.ahvidz,nithh4.19 T 2H), 4.15

(a0, ot o S R e BB B2t Ot ed it
separated. The oil was extracted with ethyl acetate,

and the extract is renoved of solvent in vacuo to give

[0154}. dExprapleddide free base
Preparation of  1-[3-(2-chloro-4-trifluoromethoxyphenoxy)propyloxy]-5-isopropyl-

biguanide phosphate salt, a compound of the formula I

A mixture of 3-(2-chloro-4-trifluoromethoxyphenoxy)-propyloxyamine hydrochloride
salt (8.8 g, 0.027 mol) and isopropy! dicyandiamide (3.44 g, 0.027 mol) was heated for 30
minutes at 100°C-110°C. The crude product was dissolved in 100 mL of ethyl acetate and
washed with 100 mL of cooled 10% NaOH-H;0 solution. The organic layer was separated,
dried over MgS0,, filtered and evaporated of solvent. The residue was then dissolved in

50 mL of absolute ethanol and 3.36 g of 85% phosphoric acid was added. The ethanol was
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(XI'1). [0148] Exanple 8: Preparation of
6,6-Dinmethyl-1-[3-(4-trifl uoromnethoxy-phenoxy) - propoxy

W 2004048326] t ri azi nane- 2, 4-di yl i denedi ami ne PCT/US2003/037511
hydrochl oride, a conpound of the formula XIlIl (as its

evap tg{lrgﬁ% rl(gr%gg’ gglrg%A%?;[he Op ! a' (ij%eﬁr %emba/%?efxton%lte{éﬁgl g of the

crystalhﬂe pﬂodﬁxft Qﬂétﬁaﬁhlrzﬁfagdlsfﬁ&ﬂC%@m}%b@lmel dalcaragsdl@ 8b. 3nf H, 4.74
tal ned at

r oo
N, 13t7é1rrﬁér6a25ufe1b%r ﬁ?'g}ﬁit Can’»é 5t3hgn4t7i11eN551 @%&1 84 b, é.&éqea{ -NMR
d C res [ r
OMIOCS MEHER SBUEPAL 2 48 1D, 325 @ ED. 19108, BEGCG6 (. 21,
3.71 @Neerm @IOS (an @HY, hlel:b(ﬂ, 6H)e1‘dSc(e}¢st’rc&bma§)e[M+H1 et 2ly. IR (KBr) 3507,
[tration to red
3398 ST 19855 Ao P76 200 95158 e e Rntess
Anal ysis Found: C, 43.75; H, 5.14; N, 17.00;
Calculated: C, 43.68; H 5.22; N 17.04. WO
[0155]0(ExapaB826: PCT/ US2003/ 037511 [0149] Exanple 9:
Prepiiratioar at 6on of[344-chlave-trifludrbmetiroxyphémmsy)pirepyloxyRs-isopropyl

bigu#£i3de) D hddphatesaltpsimbao Phosphatd 4ild, @RoMpound of the formula I
4-trifluoromet hoxyphenol (20 g, 0.11 nole) and

sul furyl chloride (18.20 nlL, 0.22 nole) was stirred
atl-Pod@rahlasapeiriflugramsthoxyphenoxipropyloxsis-issmrepd obiguanide was

prepagvf %grfag g}f? Qlf(%{'lletggx g%cﬁxlgleg%g goggP y&teaSg%le ngt)ndl,rtlons utilized in

the pebipakikion @TeL-[Ba(ectAoid- Mﬂﬁfhﬁﬁbmthdiky@ﬁerfdxypf)rdﬁﬂmxy]l:B&nguamde from
organic | aﬁer was. separated, dried

4-triffip TRty RHEROR e bt BUArd Bil)i MR (562 Txagmlen ) to 14). The crude
produ%f Q&dalé Ghe g-tgﬁlzg(i %[l‘gﬁj 4e tat‘é’aSEleréHafl 'a.ﬁ&i QY &Gbr @lssﬂzﬂlklg)aoClEPz
gel col u A) ?(I

usi ng acetate In ane to
calculbfeddCeR2 %64, tHred.4 H MNelici2, C1=|=§ SHVE=-0D0VSBpukD G=RF18 ], H%‘A 31, N=11.44,

Ci=s §3.8%65 1t Nyr NS0y sonigfief S 552 (& T 7 4bdas iy s @ 1,
6.25 g@ (8) ectd ensm?y:xbi Mh HHR 3B74m, [ 9DH50Jo3Eeamie 1 19 (m, 6H). MS

rep aration

(elect&; GIZfa‘.C)hEMfH] 4=4ﬂ2 PFIRUGEBINSUABX e A386:) INBO6p AP, 1470, 1296, 1218,

ound of .the. formula XIV To a sol ution of
1063, gp br 1B 1?% 'E?Lgforret hoxyphenol (16.4 g, 0.077 nole)
I&Q%d@pm&fct %%EB 'cHsta'llﬁze&@%nﬁQQ@g to3giPé ﬂfé‘iﬁérﬂ%&%hate salt of

(12 87 nol e) "and pot assi um car bonat e

the titdg ccmlmmdmmp) 115I°he11|8ééul ted solution was refl uxed at
75C-80C overnight. The solvent was then evaporated.
The residue was dissolved in 100 nL of ethyl acetate
and

[0156] Example 16:
Preparation of 2,4-bis(trifluoromethoxy)phenol, a compound of the formula VI

(a) 1-(bromodifluoromethoxy)-3-(trifluoromethoxy)benzene

A solution of 3-trifluoromethoxyphenol (Alfa Aesar, Ward Hill, MA) and a suitable
base in an appropriate solvent is treated with difluorodibromomethane until the reaction is
complete. The obtained 1-(bromodifluoro methoxy)-3-(trifluoromethoxy)benzene is used

with or without purification in the following reaction.
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washed with 100 nL of H20. The organic |ayer was
separated, dried over MgSO4, filtered and the organic

waolnems2mas evaporated to yield 20 g of the proTiUS2003/037511
[ 0151} Exanpl e 11: Preparation of

-(25C 0.4t rifluar t hoxyphenoxy) propyl net hane
[Olsjul(ﬁbng’gpmgrlf&% rggﬂld&gﬁ)e?ﬁe “%ormula 1V To a sol ution
of 3-(2-chloro-4-trifluoromethoxyphenoxy)-propanol (20
g, 0.074 nolhzé in 100 nL of dichloronethane at 0C was
adt selutien ph réRremodHinoremetexyos-(teilggo methexyplmzengyngd)a suitable
d. tri ' Q. ) he t]
base 387 ae oA Idherk A0 e flur AORBE uoRIE ol it bl or
equivalzntit fleeridea sotdee nungls thel mwiattionl 8 ndmpletecoolThe, obtained 1,3-bis
.. diluted - H20 solutjon. .The organic .| ayer . was .
(it o BRI SeraER g LM RO L ety U arg e tion
of solvent to yield 25.4 g of the product. WO
2004/ 048320 PCT/ US2003/ 037511 [0152] Exanple 12:
[0158r eohr &:4-bis(twifluoromethoxy)phenylboronic acid
N-(3-(2-chloro-4-trifl uoronet hoxyphenoxy) propyl oxy)
ethyl acetim date, a conmpound of the formula V To a
S QA ¥bludibn @fF 1,3-bis(trifluoromethoxy)benzene in a non-protic solvent is treated at

3- (t2- chl oro-4-trifluoronethoxyphenoxy).- propyl .methane .
reducgg ierppragture Wisls a strgng basgpach 3-butyl Jigpumor ghe like.  After sufficient

' rri L .
time RECHEGl 10 Lpithe TEGForthe MBHRHTON, BETUFLHT Bufiped with
trimethydl betatabut Wfteamanni apprdpyidteo georkup ulprededure?. theg,crude  2,4-bis-
., 0.007 nole). The resultin ol.uti on. was refl uxed. a .

(ritupingpGhen e H s dird Bt GoBiNRE B s ae following
reactid@d the residue was dissolved in 100 nL of ethyl

acetate. The solution was washed with 100 nL of H20.

The organic | ayer was separated, dried over MSH,

01551 95 et BBler FHREREE SRR Vs’ D i coover a

silica gel colum using 5% ethyl acetate in hexane to
yield 14.7 % of the product. [0153] Exanple 13: ) )
£ 2ef-bis(trifluoromethoxy)phenylboronic acid in a non-protic solvent is

Présalulien @
- (@mch ~4-trifl-Hor 0 0 | pxyam hie
venh A NS SOLET TN ERASRO MARARAY, RIUGAAR 2400
(trifldoysinethbxyphethel sfddrtan approaristo werkgn of
N-(3-(2-chloro-4-trifluoronethoxyphenoxy) - propyl oxy) et
hyl acetim date (14.7 g, 0.041 nol) in 60 nL of
[016@ PSP dthfledhanol at 0C was added 6.9 nL of 12N HQ.

Pre Hﬁio‘h_es%tt ant_r£0, UhiRiFif\foto teﬁ{(ﬁ% .lﬁnaxy';)ef rﬁn%&ﬁa‘x?f-s-i ronvl
biglll)‘t?ﬂ\éﬁ&ry &%pouﬁdéolgﬂfi"o? fulfgs ltahen v SOpropy

2,4-bis(Trifluoromethoxy) phenol (example 16d) is converted to 1-[3-(2,4-
bis(trifluoromethoxy)phenoxy) propyloxy]-5-isopropyl biguanide in substantially the same
manner as previously described for the preparation of 1-[3-(2-chloro-4-
trifluoromethoxyphenoxy)  propyloxy]-5-isopropyl  biguanide  from  2-chloro-4-
trifluoromethoxyphenol (Examples 10-14).
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evaporated and the crude product was recrystallized
from hexane-ethyl acetate solvent to yield 12 g of
wo h@4pugsdact . 1H NVR (DVSO, 500 MHz), 8 11. 03 powpyusioeh/p37sii
7.57 (d, J285Hz 1H), 7.35 (dd, Jl1= 285Hz
[0161 2137(43 7.26 (d, J=14.64 Hz, 4.19 (dd,

Prepjigtion %s%“é@% iaroricBossPhedifa ﬁ»?'sgéwaf S8 AR VI

1- [3 (2 chl or o- 4 trifl uoronmet hoxyphenoxy) propyl oxy] - 5-
| SORLARON- oﬂosgﬁﬁﬁwﬁleﬂmw&abp afid! sulfufy] CnBIENts Stirrdd @t room
formula | A m xture of

tempe@atige shiilbbeenvarsion of at@rtmgemlatmybhemmdyyt pr epypletey akhaexcess of

st 53581 I S5t s Gy ol 99 0 Bt in

dichldfbAiéttabe ahd habKed WliCwatkhe Tae ue@nw 1@9&@5 sepasatet, mh V)Qér MgSO0s,
in 100 nL of ethyl acetate an hed with 100

of
filteredo and conepp s FId Grude; 6ﬁh1°T<Pré taﬂg%rﬁp@thoasy@renﬂ)as The crude
, [ {

produ%Fﬁ?'u?lff/’Eﬁ ove%}élﬁga Blél%v\lgg%% enélﬁﬁlggf ol doclﬁirégﬁﬁ[ B r}.ﬁgd with or
withoaf fuatheppurifecagomantbe fdh:dviﬂg BActgorf 85% phosphoric acid

was added. The et hanol was -49 WO 2004/ 048320

PCT/ US2003/ 037511 evaporated and the crude product was
[0162] €O yavhpikl1bzed fromwater to yield 10 g of the

repiafaffoha! bf N4.BLALHr -ﬂ.ﬁiﬁﬁ%ﬂle | yShéndx9ipropyloxyl]-5-isopropyl
g.gu%i&'é“%%[%?g T N R

ound: C, 35.53 H, 471N 13. 69
7.24 F, 11.57, 'HNWR (DwWsO, 500 MH#z), 8 7.56 (d,

1Hi-ChlBro'%E’r-tﬁﬂﬁbroﬁlb&mxyph%ﬁol(16 céierted td 9-[1(#-cBIdto-33rififioromethoxy
(hnkn Hgf 1.12 (d, 6H, M
phenqxgb@@pylgxg]p}bﬁy?ropmmuam@1n75u m& §he§3@qz mangigy 8as previously

5 7y A7 L8704t 8y s
isoprdpyfl Btgudmdb froro2-2hibra-4-tnfiwaromtthoxyphierslqEximplep Y0-dAY] - 5- '

I sopropyl biguani de, his phosphate salt, or nono
phosphate salt, a conpound of the fornula I

[0163}' [lﬁ}izﬁﬂpﬁhbor o-2-trifl uoromet hoxyphenoxy) pr opyl oxy] - 5-
Prepéxﬁ?@lﬁlﬁ?w 5-ficHitab] 'Zdﬁ" hgﬁ?f)ﬁamfl '2¢Bmpound of the formula VI

uor onet hoxyp eno substantially the same
conditions utilized in the preparati on of
(a) 1-1F3cetaychiatichldrophensluor onet hoxyphenoxy) - pr opyl oxy] - 5
- bi guanide from 4-trifluoromethoxyphenol (Alfa Aesar,
Ward Hill, MA) (See Exan'pl es 10 to 14). The crude

pr[Q gb‘ﬁhoﬂ‘@? 3r4e&iEIYl§xfo?héﬂozf 1th QI Tl FRACMBL Bis treated with acetic
El emental anal ysis for C 5H27N5010C1F3P2 cal cul at ed
anhydzid20ai an ldpgropiiate Npagd sach aCpyHdisg, When e raaouemnd is complete the
reactigrfzn%x%llré iﬁﬁhéé’wilt\f%&ue%ﬁé hydrochloric acid and extracted with an organic
solvent. The organic solvent is washed with water, dried over magnesium sulfate, filtered
and rotary evaporated to give crude 1-acetoxy-3,4-dichlorobenzene that may be used with or

without further purification in the following reaction.
[0164] (b) 2-acetyl-4,5-dichlorophenol

A solution of 1-acetoxy-3,4-dichlorobenzene in a solvent such as toluene is treated
with AICl; and heated until the reaction is complete. Following a suitable workup, the
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Cl=5.65, F=9.73. "H NWR (DMSO 500 MHz), 8 7.52 (d,

1H), 7.44 (dd, 1H), 7.28 (d, 1H, 6.25 (bs, 1H), 4.10
W(QIZOO4LDI#®3,203 93 (m 2H), 3.37 (m 1H) 2 03 ( m PCHUS2003/037511

1.14 (m 6H) (el ectro-spray) H +=412.9 IR

obtalr%gﬁadegé 3?6%13{'? %lch%o%%@e&%%%s\ﬁcﬁ%ﬁgi oL égt plrlto 1(131%?1?1‘ 13?121:1 %tlon in the

follovéihg @eactiyist al | i zed fromwater to give the nono
phosphate salt of the title compound: mp. 115 -
118C. [0156] Exanple 16: Preparation of

[o165f; 4eP gti\;/.lrdnﬁ%«g{ﬁﬁm&myﬁ-mﬁ%,u@cmmﬂm of the

1 (br om)di fl uoronet hoxy)-3-(trifl uoromet hoxy) benzene A

ittt Ogel i cRFPaEs from o-acetyl-
4,5- dl%HioY@ﬂTknd)lsmtars@ﬁllﬁldm‘ﬂu{eh tél t}fatl_ﬁl@i/ﬁﬂls@rmﬁ e e Prégakation of 1-

he reaction is lete obt ai ned
(bronmd(fbxomm@nhﬁxsd&enﬂmmmﬁghpxs)benmﬁ figor SireflursRyythexyrbreol.
is used with or without purification in the foll ow ng
reaction. -50 WD 2004/ 048320 PCT/ US2003/ 037511 [ 0157]
[0166{ b)(dR, A~trifk{dromlethioxy2namdebyldyI-divhicroberzenol ut i on of
1- (bronodi fl uoronet hoxy) - 3-(trifluoro nmethoxy)benzene
and a suitable base in an appropriate solvent is

tfﬁ?ﬁﬂ?ormn% okyar 9@94%‘ MeKibBemeht di ne jcompl gxpfed from

equi val ent uor i e source until the reaction i1s
l-bromodiihmtcﬁnetfﬁwa' Datetylrg f-dichBorbbenzene in a similar manner to that previously

fl h b d
deserfyi | 2! R SRR o b TR egpene  from
1 (brcﬁnédlhh&()h{em&xyp QERTBRO dnb&feoni ¢ acid A sol ution

bi s(trifl uoronmet hoxy)benzene in a non-protic
solvent is treated at reduced tenperature with a

01675 (6 ° o PRaTt - BGESRMiotmhbdel (T CF oot the

lithiation,of the ortho position, the reaction is
guenched vvlth trimethyl borate. After an appropriate,

\Mﬁ Relytipn of d diflaoromethoxyeacstyl- -45-dichlorobenzene is treated with meta-
chlorc\%é E’I#n&{)ﬁ%r cd &Q%Y\)eﬂhﬁfa{ lapqr «?ﬂ:{f oftthdhe! Phe!sitthnMs! AmBVed and the

ication In the ovvlng reacti on.
re51d1{eOils519§atc(cﬁ With, atklubmm( base fshicio e rsaﬂlhnx}aydrbmﬂelto /glmpl after @appropriate

v o L PSR TR o St B v

ﬁmhégrpuﬁﬁcg;gndat ive equivalent to generate 2, 4-bis-

[0168] Example 21:
Preparation of 1-[3-(4,5-dichloro-2-trifluoromethoxy phenoxy)propyloxy]-S-isopropyl
biguanide, a compound of the formula I

4,5-Dichloro-2-trifluoromethoxyphenol is converted to 1-[3-(4,5-dichloro-2-
trifluoromethoxy phenoxy)propyloxy]-5-isopropyl biguanide in substantially the same
manner as that previously described for the preparation of 1-[3-(2-chloro-4-
trifluoromethoxyphenoxy)  propyloxy]-5-isopropyl  biguanide  from  2-chloro-4-
trifluoromethoxyphenol (Examples 10-14).
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(trifluoronethoxy)phenol after an appropriate workup.
[0160] Exanple 17: Preparation of

wa2008/04261- bi s(trifl uoromet hoxy)phenoxy) PCT/US2003/037511
propyloxy] 5 i sopropyl biguani de, a conpound of the
[0165 n@ ., 4-Dbi s(Trl fl uor omet hoxy) phenol (exanple
co

t

Preogfihp 1 Gh WEL g tipBh o progylosyy-isopropy!

biguapi ﬁﬁl"mepquﬂagﬁﬁ y ?Ezlgsaﬁve m);?mer asg 5
preV|oust descri bed for the preparation of

g‘ rff%lg%]ﬁ&ﬁﬁleﬁno)tpﬁbﬂdl WRTR RREOWHRY fPI‘PXM)A) is converted to 1-[3-(4-

5-1 sopropyl bi guani de from 2-chl or o- 4-
(triﬂu_'oron‘ld:thmethre)phgn@qy[)mnpﬂb;(ﬂaﬁamgbrepyllbl-gmmlde "D substantially the same

mansgf o 3 48 RBP4 Eh1 o b R PP OHe PR SRR S isopropyl

biguaGRIFREINE #bmtdieiflekdihédtBoxybhého$ MExtmpes Dlo 4). _
3-trifluoromethoxyphenol and sulfuryl chloride is

stirred at room tenperature until conversion of
[01703¥ aéﬁ paterial to product is conplete. The excess

Prep%végg rozgt OF3Y %ﬁgjlﬁu&%‘g{letﬁane\é@?&fa iﬁgg}ﬁ%hgygy)%lro%fﬂ)&y] -5-isopropyl

bigu SOBHRAuRg tﬁ'ﬁg" M’iﬁtd with water. The organic
| ayer is separated, dried over MgSOH4, filtered and

anﬁﬁml RS RsikHathi S Hﬁ’éﬁ d B R d, and
[ oro-3-tri flsuoromét hoxy eno})areThaeS i:nrugéger%r} od%ygrtlon an

Hoffihan, pRatritked. o@eg. &henl 496 lg,eIIS&bBl ml979))ngs tconyérted to 1-[3-(4-
o purified produc hout. furth .
rinimech e RTardomlthen) PRgoRdacispeeY] bRESHAEH A antally
the sdifle otirReAr ad itigud &fscrilbeﬁ3fof4l B Qhﬂusmhrdtﬁdxlyolsmmqw loxy]-5-

phenoxy) propyl ox -1 sopropy bi guani de, con‘poundy
isopreyfyl bigaanige tarting mnéﬁnﬂrl@toglethowmmpb%@ﬁm&h@nol i's
converted to 1-[3-(4-chloro-3-trifluoromethoxy
phenoxy) pr opyl oxy] - 5-i sopropyl bi guanide in
[0171ulBamiplead! y t he same manner as previously described
Preph@itionhe & ep13-7[3-1(4-Qﬁlmforomethanesulfonﬁ'l)phenoxy)propyloxy] S-isopropyl

biguahide a(c%hﬁmuﬁ'ﬂ(bf‘lhé fdridwi®y omet hoxyphenoxy)
propyl oxy] -5- isopropyl biguanide from

2-chloro-4-trifluoronet hoxyphenol (Exanples 10-14).
[ Gi@3ifluexenghancddiforM)phenoht (amrprepared in Lee, et al. US Patent No.

53D { i o (19 1 ST OSRR e 5P IRERGI A Hopyioxy]:s-
1sopr§%l Wik @i 18, shbStaftiIBT GRheMNM rhdnkR ABSat dbédribell ok, 1-[3-(4-

IS treated with acetic
tnﬂuoromethoxy phenoxy)propyloxy]-5-isopropyl biguanide starting from

4-trifluoromethoxyphenol (Examples 1 to 4).

[0172] Example 25:
Preparation of 1-[3-[(2,2,3,3-tetrafluorobenzodioxen-6-yl)oxy]propyloxy]-5-isopropyl
biguanide, a compound of the formula I

. 2,2,3,3-Tetrafluoro-6-hydroxybenzodioxene ([CAS 103467-50-1] Oakwood 7950,
Oakwood Products, Inc., West Columbia, SC) is converted to 1-[3-[(2,2,3,3-

tetrafluorobenzodioxen-6-yl)oxy]propyloxy]-5-isopropyl biguanide in substantially the same
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anhydride and an appropri ate base such as pyri dine.
When the reaction is conplete the reaction mxture is
wal2dodesd2oi t h aqueous hydrochloric acid and expPeRUS®A3/037511

with an organic solvent. The organic solvent is
m ?Jt}ggt dg's&{be { gc{ g\ijfgmgarég%th%%ﬁb)\%}gb%%%%Fs -isopropyl
blguﬂmmmﬁM%mmhkmah@ryphml (]Evaimptﬁyl toet)used with or

wi t hout further purification in the foll ow ng

reaction. [0164] (b) 2-acetyl-4,5-dichl orophenol A
[0173]°/ ¥ drhle @6: 1- acet oxy- 3, 4-di chl orobenzene in a sol vent

Prepﬂ!ﬁﬂ» %1 1L 8L (& MForoS2, 2 58 ¢e ) M‘Jlﬂeﬂ‘%(ﬁ %aliag @j&?ﬁp‘?gwloxy]-s-
isopripi1) E‘t“nﬁﬁg Q‘W‘ﬂﬂ‘ﬁﬂgﬁ 88 5T/ Us2003/ 037511

o S D AP~ 01,

reaction. [0165] (c)

1-b ' I I

T B ongetr B s RE et (GRS 5805900 Osiowgod
7 818,ﬂbﬂﬁm’oﬁd’rﬁdm %@,CWEMICoMn&apS(Chh dissgivedinl a sadution of water and

imlar manner_to t reviously described for the
sulﬁ%q. gﬁg@g{ sMeht The. coole% solution is treate% portslonw1se with an aqueous solution

of SO(;I FOTRAL Eﬁd‘@@ %Hﬁﬂk@@ﬁzoﬁwﬁ{ & tfcloF&rr%HQB ?‘3;9’ 2 REPARBR-5-

rom 3-trifluoronethoxypheno
hydrokybenzotivsermmmidenreflu® and.af yécessaty, iithivatalysisenzene
1-Tri fl uoronet hoxy-2-acetyl -4, 5-di chl orobenzene is
prepared from

[0174}- ks:eﬁadpfépmﬁmbhmy (& Chidioyd,2 4,35reﬂ*aﬂhbﬁf&52&ﬁ6ﬂﬁ1-sfyl)oxy]

V15 ropy Beguanfad hat previ ously .described for th
pmp%roep]g? at Poﬁﬁgf %“ -bis(trifluoromet hoxy)benzene from

1- (bronodi fl uoronet hoxy)-3-(trifl uoronethoxy)benzene.

[ Q23] faiford-SLhgdoRgnAodiélch (@6 AR ARG Rdondlrted to 1-(3-

sol ut I on of
(8-chlbro-2i 23, 3rdetoafiotnbenza@icrentSyy Doky b pwpyloixyl-dlhisaprenyd bigyanide in

subsetiy B s e B ERBREAE €0} Crofoc PGBy

phend)l‘y? propyExgYS-ikspropyd i dnide startapUReH 3 - tb@l&@ro‘ilwﬂlib henol

sodi um hydroxi de to give, after appropriate up,
(Exarpples rlddle 4, 5- di chl oro- 2-tri f | uor omet hoxy phenol t hat

can be used with or without further purification.

[0168] Exanple 21: Preparation of
[0175]- [ Bxamdpl® 20t chl or o- 2-tri fl uor onet hoxy
Prepfionof 1 F37ydhioro} 2, 3-difgrobydodidxob4-3iex3propy iy psisupropyl
bigudiidé,Heconfijoindefithe formula I

Step a: Preparation of 2,2-difluoro-4-hydroxybenzodioxole

2,2-Difluoro-4-aminobenzodioxole ([106876-54-4] Oakwood 7813, Oakwood
Products, Inc., West Columbia, SC) is converted to 2,2-difluoro-4-hydroxybenzodioxole in
substantially the same manner as that described for 2,2,3,3-tetrafluoro-5-hydroxy-

benzodioxene starting from 2,2,3,3-tetrafluoro-5-aminobenzodioxene (Example 26 step a).
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4,5-Di chloro-2-trifluoromethoxyphenol is converted to
1-[3-(4,5-dichloro-2- trifluoronethoxy

W@ b@aoxsgrpr opyl oxy] - 5-i1 sopropyl bi guani de in PCT/US2003/037511
substantially the same manner as that previously

oS B A A bl o

propﬁbgjqamisdprépypmg&aﬁmeor 0-4- trifluoronet hoxyphenol
(Exanpl es 10-14). -53 WD 2004/ 048320 PCT/ US2003/ 037511
[0169] Exanple 22: Preparation of
1 i | _
prz[zgnfﬁ’uog& Il ﬁggﬂgégﬂl , H%%Q%%gfgztﬁ)ﬁ?@ﬂ: %K%J%If) ‘i’so?/dn@éﬁfédt% 1-BR[(7
chlord-z(ﬂdlﬂﬁbmbelmafdiolxahé{ylibmy]mremdd)xﬂJS -fsaprépyldriguanitdedn siibstantially
MA) s con er ed.t -[3-(4- )
the sam%mﬁa ot S 8 Lﬁ%—ﬁ%@ya—%—ﬁwl&{we@f‘%ﬁp@m
propyRbGAB 0L ff)}‘l-b‘i%ﬂﬁkﬁrﬁdlﬁ‘ﬁé FofnetrTRBRmBSBherdt (EXiiples 9-14).
descri bed trifluoromethoxy
phenoxy)propyloxy] 5 i sopropyl biguanide starting

[0177 ?%]m b uor onet hoxyphenol (Exanples 1 to 4).
Prepg iopof ‘%ﬁg ﬁg@htgﬁggmﬁgg%w%oggﬁgm%;gpyléxyl -S-isopropyl biguanide,
a comifotind! Dtké fdrmivi®Pr opyl  bi guani de, a conpound of the

formula | 4-(Trifluoromethanesul f onam do) phenol
(prepared as in Bergeron, Raynond, and Hoff nan,

Step %?reg§F3t1 1&(9' PW 54ﬁ'§(i]1'1)3&ybe111§§§’ oxdle(1979)) is

(trifluoronethanesul f onam do) - phenoxy)
propyl oxy] - 5-i sopropyl biguanide in substantially the

SQ@DE‘MIU’I*@-S asinbaizodiegsle ([1644-8840] Oakwood 7844, Oakwood Products,
(4-trifluoronmet hoxy phenoxy) - gropy oxy

Inc., W§§,tr§|2quy1p1ab PGLisoREerted4p 2i2ndjflneign- ydroxybenzodlgxole in
substzﬂn)(%ﬁ% }ctﬁeeus%&f%rﬂgr ! 9?%&?1%4&&%% £3, 3leeftifludif- %7ﬂ3]droxy

paration o
benzollidxdné dtactingi ffdnud2dhBtdtaiasto-5-emyiobpied mxyhe(ganipbe3s stép a).
-i sopropyl biguanide, a conpound of the fornula I
4- (Trifl uoronet hanesul fonyl ) phenol (as prepared in
[0178%695&1?5 Pl‘epa%@tu?@&ﬁflp -[9%2- dlfﬁl&'@ﬂﬂ&lﬁiﬂbﬁSWﬂ@?]dxﬂ-5-
Z(trifluoromethanesul fonyl) phenoxy)
lsoprppyiriygmqleS i sopropyl biguanide in substantially the
same manner as that described for 1-[3-(4-
trifluoronmethoxy phenoxy) propyl oxy]-5-i sopropyl
bixgiaitiudeo-Shgdiok Pekerizbditkold (frérhistep el avevehizxpptiatedito 1-[3-[2,2-

(Exanples 1 to 4
difluorobenzodioxol-5-yloxy]propyloxy]-5-isopropyl biguanide in substantially the same

manner as that described for 1-[3-(4-trifluoromethoxy phenoxy)propyloxy]-5-isopropyl
biguanide starting from 4-trifluoromethoxyphenol (Examples 1 to 4).

[0179] The disclosures of each patent, patent application and publication cited or described

in this document are hereby incorporated herein by reference, in their entirety.

[0180] Those skilled in the art will appreciate that numerous changes and modifications can
be made to the preferred embodiments of the invention and that such changes and

modifications can be made without departing from the spirit of the invention. It is, therefore,
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[0172] Exanple 25: Preparation of
1-13-[(2, 2,3, 3-tetraf |l uor obenzodi oxen- 6-yl ) oxy] propyl o

Wayt}04548330)pr opyl biguani de, a conpound of theP€¢DUS20Z037511

2,2,3,3-Tetraf | uor o- 6- hydroxybenzodloxene ([ CAS

1ntent%¢%.3t?igtc%1? Qipr%énd%é@glg ‘3307‘%2 %{} Spe 8qwqgaq %gFt?oiﬁ 2'15 sfgﬁgwlthm the true

spunhﬁd&aﬁkuﬁﬂﬁhﬁmamﬁnoxen-6-y|)oxy]propyloxy] 5-i sopr opyl
bi guanide in substantially the sanme -54 WD 2004/ 048320
PCT/ US2003/ 037511 manner as that described for
1-[3-(4-trifl uoronethoxy
phenoxy) pr opyl oxy] - 5-i sopropyl bi guani de starting
from4-trifluoromethoxyphenol (Exanples 1 to 4).
[0173] Exanple 26: Preparation of
1-[3-(8-chloro-2, 2, 3, 3-tetrafl uorobenzodi oxan-5-yl ) oxy
] propyl oxy] -5- isopropyl biguanide, a conpound of the
formula | Step a: Preparation of
2,2,3,3-Tetrafl uoro-5- hydr oxybenzodi oxene
2,2,3,3-Tetraf |l uoro-5-am nobenzodi oxene ([ CAS
119895- 70-4] OGakwood 7818, Oakwood Products, Inc.,
West Colunbia, SC) is dissolved in a solution of water
and sulfuric acid and cool ed. The cool ed solution is
treated portionwi se with an aqueous sol ution of
sodiumnitrite and the obtained di azoni um salt
converted to 2,2,3,3-tetrafl uoro-5-
hydr oxybenzodi oxene under reflux and, if necessary,
Wth catalysis. [0174] Step b: Preparation of
1-[3-(8-Chloro-2, 2, 3, 3-tetrafl uorobenzodi oxan- 5-yl ) oxy
] propyl oxy]-5-isopropyl biguanide
2,2,3,3-Tetraf |l uoro-5- hydroxybenzodi oxene (from step
a, above) is converted to 1-[3-
(8-chloro-2, 2, 3, 3-tetrafl uorobenzodi oxan-5-yl ) oxy]
propyl oxy] - 5-i sopropyl biguanide in substantially the
same manner as that described for
1-[3-(2-chloro-4-trifluoronmethoxy phenoxy)
propyl oxy] - 5-i sopropyl - bi guani de starting from
4-trifluoromet hoxyphenol (Exanples 9-14). [0175]
Exanpl e 27: Preparation of
1-[3-[7-chl oro-2, 2-di fl uor obenzodi oxol - 4-yl oxy] propyl o
xy] - 5-i sopropyl bi guanide, a conpound of the formula
| Step a: Preparation of
2, 2-di fl uor o- 4- hydr oxybenzodi oxol e
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2,2-Difluoro-4-am nobenzodi oxol e ([ 106876- 54- 4]
OCakwood 7813, Gakwood Products, Inc., West Col unbi a,
wea)o4iogseonverted to 2, 2-di fl uor o-4- hydr oxybenromdius2o8/e37511
in substantially the same manner as that descri bed
Qr. 2,2,3,3-tetrafl uoro-5- hydroxy- benzodi oxene
P%Ttlng from2, 2,3, 3-tetrafl uoro-5-am nobenzodi oxene
(Exanpl e 26 step a). -55 WO 2004/ 048320
PCT/ US2003/ 037511 0176% Step b: Preparation o
1. 1-4 goppoundifdpoula oy Xill oot BREARAGIISAIS a%ceﬁplyléﬁy} thereof:
propyl oxy] - 5-i sopropyl bi guani de
2,2-D'f|uoro-4-hydroxybenzodioxole (fromstep a,
above) is converted to RI[3-[ (RS
chl oro-2, 2-di fl uor obenzodi I-4 ) oxy] R3a

propyloxy] 5-1 sopropyl gujgni de i subst ntlaIIy t he
same manner as that escrlbgd for ”
1-[3-(2- cthﬂB\Q t L+ Fyor

propyl oxRi- 5- i soffeopyl - guanl start ng froRe®
4-trifluoronet hoxyphenol (Exa es 9-14). [0177]
Exanpl e 28: Preparation of I

1-[3-[ 2, 2-di f | uor obenzodi oxol - 5-yl oxy] propyl oxy] -5-i so
propyl biguanide, a conpound of the fornmula |I Step a:
Preparation of 2,2-difluoro-5ghydroxybenzodi oxol e
2,2-Difluoro-5- an1nobenzod|oxR1 [ 1544- 85- 0] Cakwood
7844, CQakwood Products, Inc., t Colunbia, SC) is
converted to 2, 2- difluoro 5- hydr gxybenzodi oxol e in
substantially the r as at described for
2,2,3,3-tetraf r o- 5- dro Nbenzogygxene starting
from2,2,3,3-tetrafl uoro-5- anlnobenzo |oxene (Exanpl e
26 step a) [0178] Step b: Pr aratlo

1-13-[2, 2- dlfluorobenzodl j%xy] 5-

i sopropyl biguani de 2, 2- d udr,o- hydro enzodi oxol e
(fromstep a, above) is conveR’ed 'to 1- [ 3- [2 2-

di f | uor obenzodi oxol - 5- onxy]pro onxy] 5-i sopropyl

bi guanide in substantially t he ane manner as that
descrlhﬂﬂx&gr 1-[3- (4 trifluoromethoxy

phenoxy yloxy 5-isopropyl biguanide starting

f rom 4- riSf uéﬂmmth@ﬂ%hmgmtu(eg)@kqjl elsﬁ)sgtuttq_(;l ﬁ,ysed cycloalkylaryl,

Wec

|on a |ca SCrI

t fsusstﬁ@ted nﬁtﬁroayalldyq;r\ebetemmhe erradceéh aeups rmreby;ubstuuted with at
reference, in their entirety. [0180], Those skilled in
t Heashppe anbstitugppsededted Fomhe srauReronsistinhahdel, £Mef>, haloalkoxy,

en‘gkﬁl Cébl‘gns ?@9 hika ot oNtlijﬁf pr§6qi4r ed ,NR’R®, }I}]ec}eroaryl,

odi nent He I nventi on and that &suéh ¢ anges
heterocyclyl or R'O- -(CH,CH;0);-, or combinations thereof;

e

R* is substituted or unsubstituted:

O
(CRIaRlb)k

o,

b

wherein each R'* and R'®are independently H, alkyl or fluoro;

R? is branched or straight chain lower alkylidene, or lower alkylene;
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nodi ficati ons can be nmade w t hout departing fromthe

spirit of the invention. It is, therefore, -56 WO
wQo@4/0@38820 PCT/ US2003/ 037511 i ntended that tPeT/US2003/037511

appended clains cover all such equival ent variations

as fal Ig 3bt

i nventi on % /%5%35%65%&3%&%& 1‘% r\/ép)?l éqwrﬁr alkenyl,

1.lowercalkyod et tai(enftmgathdr dorin acyckddikyl@r spiroalkyl group;

ﬁh%ga 73%%1 H; ?Sl Jn\jiepengﬁﬁ ipgldn?og%ﬂ lqugaﬁcaogqumt?é\lov%%r e%llk’yl lower
aﬁ?e%%l -substithfaNoweB alkZaa, MWk alkyry1P sﬁbs%ﬂdtéd WRe&rediRynyl, aryl,

, substituted aryl, substituted alkyl,
swbbsuttlt@dwlihaé@dylcm,mhktytoayylwl substituted aral kyl,

substit ut.ed,< 0 ar Ik fute

ot or ol R ot ERpS-RY i, SEVT) lUFRa, Joxieg gt Tover
t hgkengt, tsfﬁbst&ﬁtéﬁnlo@éﬂ Wikenyl] toveerbakyriylt &ﬂ)st/ltutdil Riwer |aB888/1, alkyl
one substituent selected fromthe group consi sting of

- cHpstiteledaryl i a6¥k koxy, - SR4, - - SCF3,

2 4 1 o e )RR B, o

t hatitemt, ,su%txtuts:dsluwsﬁ alkeriydd lowetiakkyhyglt isthstiaded Vdvesr ailkynyl, alkyl

eac and Rl hare_ ide )3 H,_sal ky fluo
RPUp P A s s S ORNR R obRrand! K ik etsy with the
| Q6 t@WKIHARE) are 3800 2R RA&32RIECT/ US2003/ 037511

each R* is independently hydrogen, alkyl, substituted lower alkyl, lower

alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, alkyl
substituted aryl, acyl; or R’ and R® taken together with the atom to which they are
attached form a heterocycle;

R” and R® are each, independently, hydrogen, alkyl, or acyl;

D is lower alkylidene, lower alkylene, -O-, -S-, or -N(R®)-;

R’ is hydrogen, alkyl, substituted lower alkyl, lower alkenyl, substituted lower
alkenyl, lower alkynyl, substituted lower alkynyl, alkyl-substituted aryl, or acyl;

R'? is alkyl or haloalkyl;

j is an integer from 1 to 20; and

k is an integer from 1 to 4;

provided that, in a compound of formula XIII, when R* and R*®® are each
independently H, lower alkyl, or taken together form a cycloalkyl or spiroalkyl group
and R7 and R® are each hydrogen, then R' is R* or is substituted with at least one
substituent from the group consisting of -OCF3, haloalkoxy, and RIOO-(CH2CH20)J'-.

The compound of claim 1,

wherein the compound is of formula 1.

The compound of claim 1,
wherein R' is substituted with at least one substituent selected from the group

consisting of -OCF3, haloalkoxy, -SCF3, haloalkylthio or R'°0-(CH,CH,0);-.
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10.

R3a and Ri b are each independently hydrogen, | ower
al kyl, | ower alkenyl, |ower alkynyl, or taken

wo ogatomsseo f orm a cycl oal kyl or spiroal kyl groupCT/@8min3/037511

R4 i s i ndependent!|y hydrogen, Iomer al kyl, substituted

al k ken ituted | o
o WEripRinog el ALY FherSBR ds fifs dwswuba“ﬁwm
aryl, substituted aryl, haloaryl, a
heterocyclyl; each R5 is in
al kyl, substituted | ower %&%5 ,
substltuted | oner al kenyl ngi
| ower al kynyl, alkyl su itTu
R6 is |ndependently hydr oge : gabstituted | ower
al kyl, lower al kenyl, substituted TYower -al kenyl
| ower al kynyl, substituted | ower al kynyl, alkyl

substituted aryl, acyl, -S02R5, or SO2NR5R5; or R5 and
RGTItea:Iompoumgefdia'mwth the atomto which they are

attached far e ch R6a is ind ndent |

Pyr ogarhera i s SSELP S Buig Spriffent] SETed Tiepdndeny

alfkithe eoUps Ebhsiktian géfonﬁs alGs NN, J@aleroebgyﬂa\tbau(oxy, -SCF;,

substituted | ower a , aIkyI substi t ut ed ¥H8RF SO,
= 2

adyloalkythiog hahalkRBéoqudhylt sjeakat, anly Alkoky -§Rom

wh d R8
ar SONRR RS RhaRf R T, L S RGHOTS Gerddfy 17
is | ower alkylldene | ower al kyl ene, O- -S-, or

ogen, al kyl, substituted Iomer
a%lc)oquﬁi(}o lﬁ%rh& substituted | ower al kenyl,
| ower alheréiy Iwheﬁuhétatteﬂtsaxénl g@mfs add Kythgt substituted with one to four
al kyl -substituted ary or acyl; R10 is al kyl or

heﬁlu %iltk?gﬂts sqlegteg, atafiqpﬁtd@géy, trqalarrhq groyponsigig ok halg, AN02, -CFy,
0 tJ‘la}x
f or rrui 3'1 )éh@?? akmiul sr{ﬁﬁg d\régq%ﬁ ar ey’eéotr@h& lgggfggﬁ gg{()lfy
H, 1ower alkyl, or taken together forma cycl oal kyl or
oal kyl nd R7 and R8 are each hydrogen,

ﬁ@ﬁ Bn£?8%§n}§ substituted with at |east one
subst i tyieadin R %%db'@ﬁtu&rd%ﬁl £985t sid 8@ of - OCF3,
hal oal koxy, and R100- (CH2CH2Q))-. 2. The conpound of

claim11, wherein the conpound is of fornula I. 3. The

drogen,
al kenyl ,

substi tuted
or acyl; each

¢ eoc%?n%ognd o anlm il'
wherein:
R! is 4-(trifluoromethanethio)-phenyl;
D is -O-; and
R and R® are each hydrogen.

The compound of claim 1,

wherein R! is substituted with at least one -NR’R®.

The compound of claim 1,
wherein:
R! is 4-(trifluoromethanesulfonamido)-phenyl;
D is -O-; and
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wherein Rl is substituted with at |east one
substituent selected fromthe group consisting of

WO OH®483k@l oal koxy, -SCF3, hal oal kylthi o or PCT/US2003/037511

11.

12.

13.

14.

15.

16.

R100 (CH2CH2O)j -. -59 WD 2004/ 048320 PCT/ US2003/ 037511

4. The goRgde efchdhvaldBed, Wherein R is substituted

or unsubstitut e%l: c5. y%dgecorrpound of claim4, wherein
is substituted with one to four substituents

R

sel.ect ed, independently, fromthe group consisting of
hgﬁt‘lf,"o-“}wl}&’gﬁlf“m EFS, _OCF3, hal oal koxy, - SCF3,

hal oal kyhdrEih®' iHaltRakked with SvBAst 84 340G,REPI I 0al kyl ,
aryl, al koxy, -SR4, -NR5R6, -S02R4, -S02NR5R6a,

het eroaryl, and heterocyclyl, and conbi nations

t %ﬁ%%iogmigpaa&gppound of claim1, wherein when the
| atter seven groups are further substituted with one

to fourwh&tihstituents sel ected, independently, from

-the group. consjsting of halo, -NO2, -CF3, haloalkyl,

| over af ki - (triioremaethgnesulionyphepyd’ o koxy, and

combi ngh i os. Lhereof. 7. The conpound of claim 1,
wherein R1 15 substituted with at |east one -SR4. 8.
The corpoandR’alre edchihydogenmherein: R is
4-(trifluoronethanethio)-phenyl; Dis -0-; and R7 and
R8 are each hydrogen. 9. The conpound of claim1,

WhEeRdofhpBend 8f Qkiastituted with at | east one - NRSRS.
10. The conpound of claim1l, wherein: Rl is

4- (tri fwhaseioiret hanesul f onami do) - phenyl; Dis -0-; and

-60 WO 1qggg%é§_§ggu£%étﬂ§g%%%6&’37511 R7 and R8 are

each hydro
D is -O-; and

R” and R® are each hydrogen.

The compound of claim 1,
wherein:
R' is 4-chloro-3- trifluoromethoxyphenyl;
Dis-O-; and
R’ and R® are each hydrogen.

The compound of claim 1,
wherein:
R' is 4,5-dichloro-2-trifluoromethoxyphenyl,
D is -O-; and
R’ and R® are each hydrogen.

The compound of claim 1,
wherein:
R! is 2-chloro-4-trifluoromethoxyphenyl;
D is -O-; and

R’ and R® are each hydrogen.
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17.

18.

19.

20.

21.

11. The conmpound of claim 1, wherein Rl is substituted
wth at | east one -S02R4. 12. The conpound of claim1,
woheueiuss20 R1 is 4-(trifluoronethanesul f onyl) phevywk2003/087511

is -0-;

and R7 and R8 are each hydrogen. 13. The

compound of claiml1l, wherein: Rl is
2,4-bis-trifluoronethoxyphenyl; Dis -0-; and R7 and

R&halc8mpaai oydlsigggn. 14. The conpound of claim 1,
wherein: Rl is 4-chloro-3- trifluoronmethoxyphenyl; D

is -0-
conpou

5-dichloro

R,7 and

wherin'R7 and R8 are each hydrogen 15. The

i H cﬁgﬁl{) ?}t?lrluor%’ﬁl%ﬁ% henﬁt’l

uoronet yp ényl, Dis -0-; and
IRB -@-gandach hydrogen 16. The conpound of claim
chloro-4-trifluoronethoxyphenyl;

1, (el
Dis 8{ gpﬁd aweagﬁéy #8288} ¢ each hydrogen. -61 WO
2004/ 048320 PCT/ US2003/ 037511 17. The conpound of
claiml1,

The compound of claim 1,

wherein R* and R*® are methyl, or taken together form a cyclopropyl or

spiroalkyl group.

The compound of claim 1,

wherein R! is substituted with -CN or -OCFs.

The compound of claim 1,

wherein R! is substituted with —SCF;, -SO,CF;, or

-NHSO,CF3.

The compound of claim 1,

wherein said compound is:
1-(3-(4-trifluoromethoxyphenoxy)propyloxy)-5-isopropyl biguanide;
1-(3-(4-trifluoromethoxyphenoxy)propyloxy)-5-isopropyl biguanide

hemisuccinate;

1-(3-(4-trifluoromethoxyphenoxy)propyloxy)-5-cyclopropyl biguanide;
1-(3-(4-trifluoromethoxyphenoxy)propyloxy)-5-cyclopropyl biguanide

hydrochloride;

6,6-Dimethyl-1-[3-(4-trifluoromethoxy-phenoxy)-propoxy] [1,3,5]triazinane-

2,4-diylidenediamine;

6,6-Dimethyl-1-[3-(4-trifluoromethoxy-phenoxy)-propoxy] [1,3,5]triazinane-

2,4-diylidenediamine hydrochloride;

1-[3-(2-chloro-4-trifluoromethoxyphenoxy)propyloxy]-5-isopropy! biguanide; “
1-[3-(2-chloro-4-trifluoromethoxyphenoxy)propyloxy]-5-isopropyl biguanide

phosphate salt;

1-[3-(4-chloro-2-trifluoromethoxyphenoxy)propyloxy]-5-isopropyl biguanide;
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22.

23.

24.

25.

26.

wherein: Rl is 4-chloro-2-trifluoronethoxyphenyl; D
is -0-; and R7 and R8 are each hydrogen. 18. The

wa oompoussdo of claim 1, wherein R3a and Ri b are p&r/ig2003/037511

or taken together forma cyclopropyl or spiroalkyl

group. 41 T oY
subst i tlu e Xts aﬁ?&%‘%ﬁ?ﬁg%ﬂwh%yﬁ%@ oungﬂ)f%Pyl biguanide,
clmoéoma lihospllmas gltp R is substitut ed w th -SCF3,

- SO2CF3, 21 Th ound of cla
wher ei r'1 B4 4dclg%rg§?5[gﬁglop§nethoxyp enoxy prgpy oxy]-5 fso;laropyl biguanide,

1- l{ls’sp}(&gpﬁgtégglyor onmet hoxyphenoxy) propyl oxy) - 5-i sopr opy!l
bi guani de;

1- (3- (4P (24 -bisttofreerhoxthohe)pbydny) proplytoxy)-5-Gsapsenyl bigphnide;
bi guani

1-(3- (4 P@r 4rW%P?ﬁ@#ﬁ%%%%%ﬁﬂ?w%gx@ﬁyp i5ppropy} Biguanide;

yl bi guas-@egs-dichloro-2-trifluoromethoxy phenox )pro yloxy]-5- 1sopropyl
1-(3-(4-trifluoromet hoxyphenoxy propy I; 5-cycl oprop

ylblﬁlagtﬁénl de hydrochl ori de;

D' L1, 5 B priatag LA AR MY HERRR AR ARG oxy -5

azi nane-
6 1ﬁ}plﬂ>p§dﬂ:>igdamlde;[ 3-(4-trifluor omst hoxy phenoxy) - pr opoxy
hydr oghﬂ}r | 7 I1 &Qg-benzo 1 gijdy 10xol- y oxy rIglronp(:"yloxy] 5-isopropyl

1»&1913412dech| oro-4-trifl uoronet hoxyphenoxy) pr opyl oxy] - 5-
i sopropyl biguanide; "
1-[ 3- (2L-Bﬂ{4e@nﬂwommpmanmhlo)r§len®prhgyﬂoxyl)i)rsoplswpwklgaguaude;

ilsfgr OBt BB e RS BR B Ricd e promvissyl-sigqereey!
aﬂ[&é‘ oPi guani de; -62 WD 2004/ 048320

USZOOS/ 037511
[3-(4-(trifluoromethanesulfonyl)phenoxy)propyloxy]-5-isopropyl biguanide.

A compound of claim 2, wherein when R' is R¥, R¥, optionally substituted, is:

o / E 2
\/b\LLQ ><O \;\11-
) |
; = 7 N =
The compound of claim 6,

wherein R' is substituted aryl, substituted cycloalkylaryl, substituted aralkyl,
or substituted cycloalkylarylalkyl.

The compound of claim 7,

wherein R* of said -SR* is substituted lower alkyl.

The compound of claim 9,
wherein R® is -SO,R® or -SO,NR’R®.

The compound of claim 11,
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27.

28.

29.

30.

22.
1-[3-(4-chloro-2-trifluoronmet hoxyphenoxy) propyl oxy] - 5-

wo s@pnegsgd bi guani de, nono phosphate salt; PCT/US2003/037511

1-[3-(4-chloro-2-trifluoromethoxyphenoxy) propyl oxy] - 5-

15 (Mg R T ool RO Rt

propyl oxy] - 5- |sopropyl bi guani de;
1ﬂg§ (4- chlor 3 trlfluoronethoxy
SRPPERYH %9] -i sopropyl bi guani de;

1 [ 3- (%lérgh%%lh% purd isf | uor omet hoxy
phenoxy) pr opyl oxy] - 5-1 sopropyl bi guani de;

1- 3- (3-63-@: Metmhmphs@xﬁ)pmnyyu«yaébmomyl biguanide;

T [ 3 R R RSB Raprg iian ae

pl}leﬁlygu@egiydlteS i sopropyl bi guanl de;
1-[3- (4bG(3 rifl uoronet hanet hi o)phenox¥)pro yl oxyl -5-iso

propy| 1 gﬁ&atmﬂ@@romelhqxgp](l@oxy)propylox 5-cyclopropy! biguanide;

(trifl gX{/O E%Q%%tﬁq%ﬁﬁgngg%)ﬁpog&%&%) 5-cyclopropyl biguanide

propyl i sopropy
1h&3mkﬁbﬁﬁé;fluoronethanesulfonyl)phenoxy)propyloxy] 5

-1 sopropyl_ . bi u nide. A co nd of cl rein

when RB4 Dire [5| &ﬁrﬂ%wﬁ?ﬁﬁe@bghq%y Pfop%y E%lmazmane-
- 214-Yiyh laeﬂehwgﬁmgs The conpound of claim®6, wherein Rl

i s substituted aryl, substituted cycloal kyl aryl,

subst i t6G-Bameathyl-kyf3- (4 trofluoserbethpxysplehoxy)-propoxy] [1 3,5]triazinane-

oHch BN B i e £omPound o el m T
_ZZ-OZII?F? R%g@paﬂm -DirifRlofoniBtBoxyph&iokly Jpr&iyld:6y)- ssgaﬁépyqrbiguamde;
1-[3-(2-chloro-4-trifluoromethoxyphenoxy)propyloxy]-5-isopropyl biguanide
phosphate salt;

1-[3-(4-chloro-2-trifluoromethoxyphenoxy)propyloxy]-5-isopropyl biguanide;

1-[3-(4-chloro-2-trifluoromethoxyphenoxy)propyloxy]-5-isopropyl biguanide,
mono phosphate salt; or

1-[3-(4-chloro-2-trifluoromethoxyphenoxy)propyloxy]-5-isopropyl biguanide,
bis phosphate salt.

The compound of claim 22, wherein:
D is-O-; and

R’ and R® are each hydrogen.

The compound of claim 23,
wherein R' is mono- or polysubstituted phenyl; and wherein R** and R*® are

each independently lower alkyl, or taken together form a cycloalkyl or spiroalkyl
group.

The compound of claim 24,

wherein said lower alkyl of R* is substituted with at least one halo.
-64 -



wae gt ed | ower al kyl .

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

26. The conpound of claim 11, -63 WO 2004/048320
PCT/ US2003/ 037511 wherein R4 of said -SO2R4 is

wherei n said conpound is:
1-(3-(4-trifluoromet hoxyphenoxy) propyl oxy)-5-i sopropyl
bi guani de;
1fﬂﬁ<@ﬂntmhdbﬂﬂammﬁﬁhoxyphenoxy)propyloxy)-5-isopropy|
bi guani de ucci nat e;
?F?hd

1-(3- (4”9%’ oxyphenoxy)propyloxy)-5-cyc|oprop
yl bi guani de;

1-(3-(4-trifluoromethoxyphenoxy) propyl oxy) -5-cycl oprop
yITH@ichmOhntbofﬂyiah 2@hl ori de;

[ 1 3mal} %}1 gglfidoc‘\ﬁ 4allt§yrl &)fflae}u Rnggatﬁ(tﬁ}?ﬁhe oé)igasp (r)r?eﬁl%ﬁ%/

,6-Dimethyl -1-[3-(4-trifluoromethoxy-phenoxy) - propoxy
féé 3,5]triazinane- 2,4-diylidenedi am ne
hyl @@mpgpqua@f claim 28, wherein:

1-[3- (%= r s a}dg b %emt REXYRAE Q@g&lﬂe?rml g Xégelo?)ropyl or

i sopropyl DI guani

1-spidedIRylchl or o- 4- tr|fIuoronethoxyphenoxy)propyloxy] 5-
I sopropyl biguanide phosphate salt;

1-[3-(4-chl oro-2- trifluoronethoxyphenoxy)propyloxy] 5-

1%?£ ? ﬁ?%ro 2- tr|fIuoronethoxyphenoxy)propyloxy] 5-
i sopr opyteringuani de, nono phosphate salt; or

1-13-( lchloro -Lrifluyor nethoxyphenoxy)propyloxy]-5-
i sopropyl!’® BF@@%%F@%H““%?gﬁphosphate salt. 28. The
compound of claim22, wherein: Dis -0-; and R7 and
R8 are each h drogen 29. The conpound of claim 23,
wiidegomprund af ¢aib29,0r pol ysubstituted phenyl; and

wh I
e 10308 P e SRR SRR o
splroalkw

The compound of claim 30,

wherein said halo of R* is —F.

The compound of claim 31,

wherein R® of said -SO,R? is substituted lower alkyl.

The compound of claim 32,

wherein said halo of said R* is —F.

The compound of claim 33, wherein:

R? is -CH,CH,CH,-.

The compound of claim 34,
wherein:

R' is phenyl substituted with -OCF;.
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group. 30. The conpound of claim 24, wherein said
| ower al kyl of R4 is substituted with at |east one
whaba/ 0483264 WO 2004/ 048320 PCT/ US2003/ 037511 3RCT/TRB03/037511
conpound of claim25, wherein R6 is -S02R5. 32. The
und of ,c , Wherein said | ower alkyl of said

41. R4 escogﬁjﬂg?q?t‘?@gl i*th at | east one halo. 33. The
conpouRghedéin Ghidipherdd is Mbshitatdd witkSa 186w loEFe each

methyl, or taken together forma cyclopropyl or
spi roal kyl . 34. The conmpound of claim?29, wherein:

42. RT%%@@B&E\/%QF&M%?‘]' phenyl. 35. The conpound of
clarm29,

reirn sdid phenyl is substituted with at
| east ovtereidChd.phdfyl, Sitbstitueedpoitinat 1edst ohaiGTBY) is Mibeesubstituted
sai d hal o of R is -F. 37. The conmpound of claim 31,
whgtieatdeastorg halay g - S02R5 is substituted |ower al kyl .
38. The conpound of claim 32, wherein said hal o of
said R4 is -F. 39. The conpound of claim 33, wherein:
43. RZFheS:omﬁbBﬁH‘Z@@mﬂ,o. The conpound of claim 34,

wher ei n S fhenyl .syhstituted wi.th -OCF3. -65 WO
2004/ ol@?ﬁ%ﬂ é@a/‘%s%%%?}‘g 754 &ath St

44.  The compound of claim 36,

wherein R* is ~CF.

45.  The compound of claim 37,

wherein said lower alkyl of R is substituted with at least one halo.

46.  The compound of claim 38,
wherein said alkyl of said R* is —CF;.

47. The compound of claim 39, wherein Rl, optionally substituted, is:

>< 3
F 03@,

48.  The compound of claim 39, wherein R', optionally substituted, is:

F o) ‘
: P
F l
F O /
49.  The compound of claim 40,

wherein:
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50.

51.

52.

53.

54.

55.

56.

57.

38.

59.

41. The conpound of claim 35, wherein said phenyl is
substituted with at |east two -OCF3. 42. The conpound

w@boogloagsno 35, wherein said phenyl, substitutedr@i/ub20as/037511

| east one -OCF3, is further substituted wth at | east

one hal salg Tm%rec %%P%ﬂ&tﬁ@t o?lt%ké}l‘ﬁg) (P ef i SA dycgc}propyl or

R3a an are eac e conpoun
clspiroalRel, V\,herel n R4 is -CF3. 45. The conpound of
claim 37, wherein said [ower alkyl of R5 is
substituted with at |east one halo. 46. The conpound

of i) RhiPorfid ofb1SesN said al kyl of said R4 is -CF3.
47. Thg{ﬁgo 8un§l of ’claim 39, wherein Rl, optionally

subst i twheedn said pherd is ﬂﬂbetltumctpmtlmslvoo@(éﬂgal m 39,
wherein Rl1, optionally substituted, is: F F 49. The
conpound of claim40, wherein: -66 WO 2004/ 048320

PGHc\baripeandsiéidiln KBa and Rib are each nethyl, or
t aken t oget her forma cycll%%ropyl or s |roal kyl . 50.

The cormameia wid &’ aand said earéuwcban@t @nstogether form a

4%%%}(30 &F% %{‘él 51 -OCF3. 51. The corrpound of claim

a and said Rib are each nethyl, or
taken together forma cyclopropyl or spiroal kyl. 52.
The conpound of clajm 42,
The conn;%oun ot claim 42,

wherein said halo of said substituted phenyl is —Cl.

The compound of claim 42,
wherein said R* and said R* are each methyl, or taken together form a

cyclopropyl or spiroalkyl.

The compound of claim 43,
wherein R? is -CH,CH,CH,-.

The compound of claim 44,
wherein R* and R*® are each methyl, or taken together form a cyclopropyl or

spiroalkyl.

The compound of claim 45,

wherein said halo of R’ is —F.

The compound of claim 46,
wherein R* and R*® are each methyl, or taken together form a cyclopropyl or

spiroalkyl.
The compound of claim 47, wherein R*® and R* are each methyl.

The compound of claim 48, wherein R* and R*® are each methyl.
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wherein said halo of said substituted phenyl is -d.
53. The conpound of claim42, wherein said R3a and

wa@ a00d/0i83p0 ar e each nethyl, or taken together fBPeVUS2003/037511
cycl opropyl or spiroal kyl. 54. The conpound of claim

4 [ -. 55. The conmpound of
60. clggllevrg&g{ﬁ)hﬂv&]gfcelhﬁn%gmand R 3b are each nethyl, or

t aken twigeeéiaer form a cycl opropyl or spiroal kyI 56.
The cor%o,ound of , cl aim45, wherein said halo of R5 is
- F. TiH 8o BOFRIShoPeHLARd wherein R3a and R 3b
are eaqﬁ _hyl, or taken together forma cycl opropyl
or spi roal yl . 58. The conmpound of claim47, wherein
a and Rib are each nethyl. 59. The conpound of claim
61 ereln@an R 3b are each nethyl. -67 WO
: 1 ORP9IBd PP 03/ 037511 60. The conpound of
C| ai M APhereiRSIHH Nand §2id RY are each methyl.
para-trifl uoronmet hoxyphenyl; and Dis -0-. 61. The
compound of claim53, wherein said R3a and said R b

62. arﬁqec%%oﬂ%wﬂlmf% The conmpound of cl ai m 54,

’bi s-trifluoromethoxyphenyl; Dis
-0-; ansdhdinand R8 are each hydrogen. 63. The conpound
of clai m 54,
R' is 2,4-bis-trifluoromethoxyphenyl;
D is -O-; and
R’ and R® are each hydrogen.

63.  The compound of claim 54,
wherein:
R! is 4-chloro-3- trifluoromethoxyphenyl;
D is -O-; and
R and R® are each hydrogen.

64.  The compound of claim 54,
wherein:
R'is 4,5-dichloro-2-trifluoromethoxyphenyl;
D is -O-; and
R” and R® are each hydrogen.

65.  The compound of claim 54,
wherein:
R' is 2-chloro-4-trifluoromethoxyphenyl;
D is -O-; and

R’ and R® are each hydrogen.

66.  The compound of claim 54,

wherein;
-68 -



wherein: R is 4-chloro-3- trifluoronmethoxyphenyl; D
is -0-; and R7 and R8 are each hydrogen. 64. The

wa@eovpoussdo of claim54, wherein: R is PCT/US2003/037511

67.

68.

69.

70.

71.

72.

73.

4,5-dichloro-2-trifluoronmethoxyphenyl; Dis -0-; and

EQZ ans\hIg%(se?%cilo‘?%‘ﬁt‘tldlé‘l%g{o?&%‘dxygéényﬂhe conpound of claim

2- chl orpigQ-f arfd uor onet hoxyphenyl; D is -0-; and R7
and R8 are egch hydrogen. 66. The conpound of claim
54, wikradR aregiofdydmeen 048320 PCT/ US2003/ 037511 R
is 4-chloro-2-trifluoronethoxyphenyl; Dis -0-; and
R7 and R8 are each hydrogen. 67. The conpound of claim
55Thevdoerpeund &Bcaiansls,R 3b are each nethyl. 68. The

conmpound, of. clsai m 58, whey ei aid alkyl of RS is
- CF3. G‘gt.’erel*ﬂ C udtf o° greg&?yﬁq 57, wherein R3a and R

3b are each nethyl. 70. The conpound of claim 58,
wherein R is: 71. The conpound of claim58, wherein
R Thescomppundrogclaonpound of clai m 59, wherein Rl is:

wherein said alkyl of R’ is —CF.

The compound of claim 57,

wherein R* and R*® are each methyl.

The compound of claim 58, wherein R'is:
i
F><o :E
F O :
The compound of claim 58, wherein R is:
F><O: :: '7-{
F O )

The compound of claim 59, wherein R is:

NV V¥
F o)
F
F
F (0]

The compound of claim 59, wherein R is:
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74.

75.

76.

71.

78.

79.

80.

81.

JVWWW 73. The conpound of claim59, wherein R is: -69
WD 2004/ 048320 PCT/ US2003/ 037511 74. The conpound of

waobai4ugs2) wherein: R7 and R8 are each hydr oBemwusa®3/037511

The conpound of claim61l, wherein said R2 is

- CH2CH2CHZ- . 76. THhe co und of_ cl i‘P 67, wherein R2
Is -CH2CH2CHz-. 77. aim 68, wherein
R3a and Rib are dach en together forma
cycl opropyl or spiroal kyl. [{8. Thg conpound of claim
69, wherein R2 is - ~_19” The conpound of
claim 74, whereinfR2 is OCH2CH2CTH2-. 80. The conpound
of claim76, wherein: R is
4-(trifluoronethanethio)-phenyl; Dis -0-; and R7 and
R&‘Iﬁrcen@aﬁﬂiﬂh&dﬁiﬁg@n 81. The conpound of claim 77,
wherein: R is 4-(trifluoronmethanesulfonyl)phenyl;

-70 VWOYIBIP048320 D is -0-; and R7 and R8 are each

hydr 0gq¢. and R? are each hydrogen.

The compound of claim 61,
wherein said R? is -CH,CH,CHo,-.

The compound of claim 67,
wherein R? is -CH,CH,CH,-.

The compound of claim 68,
wherein R* and R*" are each methyl, or taken together form a cyclopropyl or

spiroalkyl.

The compound of claim 69,
wherein R? is -CH,CH,CH,-.

The compound of claim 74,
wherein R? is -CH,CH,CH,-.

The compound of claim 76,
| wherein:
R' is 4-(trifluoromethanethio)-phenyl;
Dis-O-; and
R and R® are each hydrogen.

The compound of claim 77,
wherein:

R! is 4-(trifluoromethanesulfonyl)phenyl;
-70 -



82. The conpound of claim 78, wherein R3a and Rib are
each nethyl. 83. The conpound of claim79, wherein R3a

woaxood/Hiskeoar e each net hyl . PCT/ US2003/ 037511 84CTM#2003/037511

82.

83.

&4.

85.

86.

87.

88.

89.

90.

compound of claim79 wherein R3a and Ri b taken

t oget heD isoDmaadcycl opropyl or spiroal kyl. 85. The
conpound,of claim 81, wherein R2 is -CH2CH2CH2-. 86.

The conBoG%Roﬁe@P‘é?h@%en-\/\her ein:. R is
4-(trifluoronet hanesul f onam do) - phenyl; Dis -0-; and
R7 and R8 are each hydrogen. 87. A conposition,

cofrpe canpgndaif claen§8, one conpound according to claim

1; and t | eagt & pharnaceutjcally acceptabl e
carri erW% mn hén‘gg"n‘p%EF?‘i etﬁyl.m ai m 87, further

conprising at |east one anti-nmalarial agent or
anti-infective agent. 89. The conposition of claim87,
f ufhtheampayngiof glatg 79t | east one sul f onani de or

sul fone . #Saprocess fo reparing antim crobi al
conpoun‘gg‘?rgglo%%(gl?ngaret?figf'g?eélﬂﬁ' of :  contacting a
conpound of formula Il: -71 WO 2004/ 048320

P éﬁjUSZOOS/ 37511 RL,DDRFONH 2 Il with a conpound of
fo

gopaupd ofclamn 78 R3a
wherein R* and R*® taken together form a cyclopropyl or spiroalkyl

The compound of claim 81,
wherein R? is -CH,CH,CH,-.

The compound of claim 85,
wherein:
R'is 4-(trifluoromethanesulfonamido)-phenyl;
D is -O-; and
R’ and R? are each hydrogen.

A composition, comprising:
at least one compound according to claim 1; and

at least one pharmaceutically acceptable carrier.

The composition of claim 87, further comprising at least one anti-malarial agent or

anti-infective agent.

The composition of claim 87, further comprising at least one sulfonamide or sulfone.

A process for preparing antimicrobial compounds, comprising the steps of:

contacting a compound of formula I:
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Nz, 3b NNRfor a time and under conditions
sufficient to provide a conpound of formula I: RNRN
WO3a@4us32R1 R2 N N N R3b | wherein: Rl is R'PCT/US2003/037511
substituted aryl, substituted aIkyI substituted fused

cycl oal kyl aryl , substlt ed ar substituted

cycl oal kyl aryl al kyl titgk’ eteroaryl or
substituted heteroé$y|alky| wher eNH2t he | atter seven
groups are substituted with at |east one substituent
sel ected fromthe group condisting of -CN, -QOCF3,

hal oal koxy, -SR4, -OCF3, -SCF3, hal oal kylthi o,
-NR5R6, - SO2R4, -S02NR5R6a, heteroaryl, heterocyclyl
or R100GvitiCHR@hR@INd-of famuoHbi nati ons thereof; R is
substituted or unsubstituted: WO 2004/048320

PCT/ US2003/ 037511 wherein each Rh and Rl bare

i ndependently H, alkyl or flgoro; R2 is branched or
strai ght chain | ower alkylideRe, or |owes, al kyl ene;
R3a and Ri b are each independenty hydr®gen, | ower

al kyl, lower al kenyl,NJdower al Kynyl, of taken

toget her forma cycloaﬁ§§k\gr S oal k group; each
R4 is independently hydrogenynTowe Phbsti tut ed

| ower al kyl, |ower al kenyl, Hsubsti tHit ed | ower
al kenyl, lower al kynyl, substit ﬁfd | ower al kynyl,
aryl, substituted aryl, haloary , acyl, or

heterocyclyl; each R5 is independently hydrogen

al kyl , ub ti ed, | owner. | ower

Subat | i EBMeGRBPIdAT EBRUOnS SR e v b fprmula
| ower aIkynyI, al kyl substituted aryl, or acyl; each

R6 i s independently hydrogen, alkyl, substituted | ower

al kyl, | ower R RS

N N R*
o o ML
R \\R;/’"\\g E E R

wherein:

R' is R*, substituted aryl, substituted alkyl, substituted fused cycloalkylaryl,
substituted aralkyl, substituted cycloalkylarylalkyl, substituted heteroaryl, or
substituted heteroarylalkyl, wherein the latter seven groups are substituted with at
least one substituent selected from the group consisting of -CN, -OCF3, haloalkoxy,
-SR*, -OCF;, -SCFs, haloalkylthio, -NR’R®, -SO,R* -SO,NR°R®, heteroaryl,
heterocyclyl or RIOO-(CH2CH20)j-, or combinations thereof;,

“,

R* is substituted or unsubstituted:

0
(CRlaRlb)k

)
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al kenyl, substituted | ower al kenyl, |ower alkynyl,
substituted | ower al kynyl, alkyl substituted aryl,

wWOoay4/04832802R5, or SO2NR5R5; or R5 and R6 t akerrdrageodsessii

91.

with the atomto which they are attached forma

heterocycl e; eachwRérii &chwem@&fe'iﬂd@}éﬁ%ﬁgﬁl, alkyl or fluoro;

al kyl, sybstituted | ower alkyl, Iower
subst i t & éobmaeghed onstkaightichaindower alkident, or favbstalktyldnel

| ower alpky n3al kyl .substituted. aryl cyl; aqr R5

and R6a|Rt a e(#l R oélléety Rash (i F?]enfiﬁlét?ya%&ﬁ%g@l’aﬂ%% aﬁ?(é)ﬁo&’reé alkenyl,
at tevchatkyhgk or akbetogeheyhf;a d3loake GspaosikfRsBup;
independegltﬂ‘;y., .hydrogen, al kyl, or acylp; Dis [ower

al kyl i d&#e K18 wrderendepily hedrogen, lowes alkydy substitmey lowdralkyl, lower
| SalR¥efI O Gk tinAe K YdwerS it ; | over

al ﬁenlsjlr Y Subst it u(%vgeé #gﬁgﬁ %gﬁg ea%%[’l %\kgt%/thfaefi k139?’1v§7f alkynyl, aryl,

suprstitutedeatyl, balearyhlakylned hetabéyelylsubstit ut ed aryl, or
acyl; R10.issal k or .haloal kyl: j is an integer from
1Yo 20mhnl T enBheqtlycBud ooy Stbatinggd Jower alkyl, lower
phalkemaetibisttkddy 1aes aitedb], Sowdt Lk her %%séiﬁ%%d tlidg& alkynyl, alkyl

process of claim 90, wherein the conhpoun
f ofubstitatadjarylsorgcyliuced by contacting a conpound of

the for apt Y. - = [V -7 004/ 048320
pCT/ USoBBY) Ba s i@%&%@%ﬁ%ﬁ%@aﬁﬁ?ﬁ‘fbﬁ&%@u [Gatlyl, lover
or gkersylt aibsiineedsioveoakesyl, Wower alkyalk ahbdtRuts@ 16wt alkynyl, alkyl
ace oh%drox c acid t;0 forman intermediate of the
f o?’ﬁ?ﬁﬁ' togArgh aGyl @R aPk 20:NB Balar Bfand R taken together with the
N- 0 WG AhEyThid AbtGcHe f cPhigr medi ate - of
formila Vb: 0 OB R/ L fReBde BT O H va
each R™ is independently hydrogen, alkyl, substituted lower alkyl, lower
alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, alkyl
substituted aryl, acyl; or R> and R taken together with the atom to which they are
attached form a heterocycle;
R’ and R® are each, independently, hydrogen, alkyl, or acyl;
D is lower alkylidene, lower alkylene, -O-, -S-, or -N(R9)-;
R’ is hydrogen, alkyl, substituted lower alkyl, lower alkenyl, substituted lower
alkenyl, lower alkynyl, substituted lower alkynyl, alkyl-substituted aryl, or acyl;
R' is alkyl or haloalkyl;
J 1s an integer from 1 to 20; and

k is an integer from 1 to 4;

or a pharmaceutically acceptable salt thereof.

The process of claim 90, wherein the compound of the formula II is produced by

contacting a compound of the formula IV:

D X
R \Rz/

v
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92.

93.

Vb ; and contacting the internediate of the fornmula Va
or Vb wwth acid for a time and under conditions

webdosoisse@ to provi de the conpound of the forneCEUS1003/037511

92. The process of claim91, wherein a conpound of the

formula.lV.i roduced b ontactin cOo und of

the f orvmﬁr%n§ i?; hﬁﬂ] “\9&’3&%{5{“#%338’0%85‘% E?%?letg‘ﬁlgoqa ¥l a

VI XRAth¥aVhikalind) sdledMace@shiydrdxbsic adidleP BREER InteriRliRite of the
net hanesul fonate, or para-toluene sulfonate; for a

t ifeisndy Y aerduith ap alplincoyadt of i hiydroxpacetigidate g @amg pantermediate
c .formula I'V. 93. The process of claim92,
V\%gr?%fiia is para-trifluoromethoxyphenyl; R2 is
-CH2CH2CH2-; R3a and Ri b @&re each independently  OCH;

met hyl, or taken together|{fforma cycloalkyl, R apd

R8 are each,Dinde ent H, and - D\V\D 4/ 0 0

PCT/ US20087 037581 D i "N 0-. “94.or THe pr oce&s of N7 ai m

92, wherein: Rly,s Atrifluoronet hanet hi ophenyl,
4-trifluoronethanesul fonyl phenyl, or 4- Vb ; and
trifluoronethanesul fonam dgphenyl ;

R2 is-CH, -
R3a andoRiapiing bedniepmedizte 06 Miseiormylanét Ay Vb vgﬁ%?@%w a time and
t QARLNRhafiRhE AetivE tPFro%ie the compound of the formula II.

The process of claim 91, wherein a compound of the formula IV is produced by

contacting a compound of the formula VI:

DH

VI

with a compound of the formula VII:

VII

wherein each X is, independently halo, methanesulfonate, or para-toluene
sulfonate;

for a time and under conditions sufficient to provide the compound of formula
Iv.

The process of claim 92,
wherein:
R! is para-trifluoromethoxyphenyl;
R’ is -CH,CH,CHy-;
R*® and R® are cach independently methyl, or taken together form a
cycloalkyl, R’ and R® are each, independently, H; and
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94.

95.

96.

97.

group; R7 and R8 are each, independently, H and Dis
-0-. 95. A process of claim9l1, wherein the conpound

wobowoessbor mula 1V i s produced by contacting BCT/US2003/037511

compound of the formula XIV: R -DDR2-OH XIV wth an

al cohoIDIiﬁsa_Icggenati on agent or al cohol sulfonation

agent for a tinme and under <conditions sufficient to

provi de the conpound of the fornula IV. 96. A process

of claim 95, wherein the conpound of the formula XV
isTbﬁrpéﬂ‘EFé%f‘H?‘m%nt acting a conpound of the fornula

VI: RI-ei! Wth a conpound of the formula XV

X-R2-OH XV wherein: X is halo, nethanesul fonate, or

par.a-t R 'uenésnfléanmethanethidphdr ], 4 trifluordh ethanesvii@rydphenpl, or 4-
IS ﬁ to 18H for1 a tiglge and under conditions effective

t Jripporomstanp L oBamIORbe St the formula XIV. 97. The

pr oces ROE-CH,AMHYCEH.; Wherein: -75 WO 2004/ 048320

PCT/ US2003/ 037511 R i s

2- chl o~ and Ry fargeach ardenendepte methyloyr takegrpgsther Form a cycloalkyl
tri&k yor onet hoxyphenyl ; R2 is-CH2CH2CH2-, R3a and R b
art'dach i ndependently nethyl, or taken together form

a cycl @ dndIR® aye eauh; independently, H; and

Dis -O-.

A process of claim 91, wherein the compound of the formula IV is produced by
contacting a compound of the formula XIV:
R'-D-R’-OH
XV
with an alcohol halogenation agent or alcohol sulfonation agent for a time and under

conditions sufficient to provide the compound of the formula I'V.

A process of claim 95, wherein the compound of the formula XIV is produced by
contacting a compound of the formula VI:
R'-DH
VI
with a compound of the formula XV:
X-R*-OH
XV
wherein:
X is halo, methanesulfonate, or para-toluenesulfonate; and
R?is -(CH;),-, wherein n is 2 to 10;
for a time and under conditions effective to provide the compound of the

formula XIV.

The process of claim 96,

wherein:
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R7 and R8 are each, independently, H and Dis -0-.
98. The process of claim96, wherein: R is

WQ20b4l0iss24 ri f | uor onet hoxyphenyl, 4-chloro-3- PCT/US2003/037511

98.

99.

100.

101.

trifluoronethoxyphenyl or 4 5-di chl oro- 2-

trifluggonmet quyphgg {? 4R ,{l?s{opl’gﬂ%%%ﬁg R3g. and R4 10 00-

3b are ‘each i hdepende togert her

faﬁﬂuaromeﬂidxgbkqdylgroup R7 and R8 are each,
I ndependgent }iz and Dis -0-. 99. A method for
reduci iy IFTC GHant the I evel of infection caused by

an or 93{% afid Rs’eir§€4cﬁ%cie§>%ﬁehﬂ? ittt por‘%&&:ﬁ'té étl‘iIQ f9m a cycloalkyl

Pl asnodi um sp. , cobacteriumsp.,” Toxopla gondi
arglolneunocysti s carl nii, conprising the step of

adm ni sge to s ati.e ed thereof an
effectlsl% a“éi:ﬁlﬂ{? ?J @?e@gg{{y,mgn onpound accor di ng
to cl aipngl.0-100. A nethod for protecting a patient

susceptible to infection caused by exposure to an
organi sm sel ected fromthe group consisting of

Pl.gjseygéelggbisa 1,m%/cobact erium sp. Toxopl asnma gondi i,

eunncys i's"Carinii, conpr|5|ng the step of:
adm ni stiesréing to sai d patlent i n need thereof an

ef fectiove, armunt of at |east_  one conpound accord
Lo ol aifhy i5. 2AistrHluoRmgROXYPheA frahiomRy ot oo stygypheny! or

| a ound of forrmula I: WO
o‘ﬁ%ﬁ%’%@é& %gcﬂr')/ %‘%‘8‘%%7%%%‘%"? RI-., R8 L 1" NR3a D o

| R RRH sI-GHIzC})hCHg- R3b | wherein: is R"

ool onl i BV a8 eafrécf?gﬂ¥ Refi or 3t ift%é Gt 2 hroaty
Cygb@ kyI aryl al kyl , substituted heteroaryl, or

R’ and R® are each, independently, H, and D is -O-.

A method for reducing in a patient the level of infection caused by an organism
selected from the group consisting of Plasmodium sp., Mycobacterium sp.,
Toxoplasma gondii, and Pneumocystis carinii, comprising the step of:

administering to said patient in need thereof an effective amount of at least

one compound according to claim 1.

A method for protecting a patient susceptible to infection caused by exposure to an
organism selected from the group consisting of Plasmodium sp., Mycobacterium sp.,
Toxoplasma gondii, and Pneumocystis carinii, comprising the step of:

administering to said patient in need thereof an effective amount of at least

one compound according to claim 1.

A method of evaluating the in vivo biological activity of a compound of formula I:
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substituted heteroaryl al kyl, wherein the latter seven
groups are substituted with at |east one substituent
waedeoissdo from t he group consisting of -CN, - QBEBUS2003/037511
hal oal koxy, -SR4, -OCF3, -SCF3, hal oal kylthi o,
- NRSR6, - SO2R4, - SO2NR5R6a, heteroaryl het erocycl yl
or R 00-(CH2CH20O)]j -, OI‘RO-Q);T’OII’] hQns thereof R is
substituted or unsubstituteN: wheNein ea®i®R a and
Rl bare independently H, alKyl or fjluoro; |R2 is
branched or ghrai ghtgchai n Jower allkylidene, or |ower
al kyl eney, .R3a EnﬂzF(Sb\a each yjndep Badr ogen,
| ower al kyl, |ower al kepyl, |qyer alkynyl, or taken
t oget her forma cycl oal kyl ory spi roal kyl group; each
R4 is independently hydrogen, |ower alkyl, substituted
| ower awlieyém | ower al kenyl, substituted | ower

glr 5|eny|}§ LI‘B& lrsﬂlfasé‘&}/sgl qﬁlgSt | §e§|a?kyéc§}}\,\b§tltapedk%sgci cycloalkylaryl,
h%&&&@&x&' x}alkﬁa%baﬁutea 'cPEi%&lﬁ?ﬁ By, h¥196s9&§&1 heteroaryl, or

, substituted | ower a , | ower
smsblmtutmtad dtereanglalkyl, k\elngrtm th@\hiter aslekqmgtoups @tfssmhsumeeﬂ with at

RGO it s faetsF o, BB b, o Rl en 8 1R i P fidpatkony,

al. gyt -bower -serkenybalk§ris! i-NRPRY LOOR’, aldBRR’R®, heteroaryl,
| ower al k nyl substituted 1ower alk ynyl, al kyl

s tistsraayalybar B - (szo)r,smzmebmﬁowms or R5 and
R6 taken toqgtllswg bs uttélic?riﬁﬁsub%&?%%ito whi ch they are

attached forma ; each R6a is independently
hydr ogen, al kyl subst ituted | ower al%kyl, | ower

al kenyl , substituted | ower kenyl al kynyl ,
substituted | ower al kynyl, (O 2004/ 048320

PCT/ US2003/ 037511 substlt egb ; or R5 and

R6a taken together with t at h they are
attached forma heterocycl e Rg ar e each,

i ndependent |y, hydrogen, alKkyl, acyl; > Dis |ower

al kyl i dene, | owerygdiy b&MAR ' aﬁ)d R'Par 1ndé}fendéi¥tl§€ﬁ a?lky}R%r fluoro;
i's hydrogen al kyl, substituted | ower alkyl,

al kenyIR is btpathed arstraigbtehain lavvkeaiyyhddn@,v@rlowﬁww'me

Zg;)lst ! tﬁﬂ &g Ilgwe ! eaelac ri‘lY(leper%eﬁﬁ}lr 'h‘?/HPosgte}l,t fg\x?eg a?l%}ﬂ lowsr alkenyl,

lower alkynyl, or taken together form a cycloalkyl or spiroalkyl group;

each R* is independently hydrogen, lower alkyl, substituted lower alkyl, lower
alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, aryl,
substituted aryl, haloaryl, acyl, or heterocyclyl;

each R® is independently hydrogen, alkyl, substituted lower alkyl, lower
alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, alkyl
substituted aryl, or acyl;

each R® is independently hydrogen, alkyl, substituted lower alkyl, lower
alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, alkyl
substituted aryl, acyl, -SO;R® , Or SO,NR°R’ ; Or R’ and R® taken together with the
atom to which they are attached form a heterocycle;

each R® is independently hydrogen, alkyl, substituted lower alkyl, lower
alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, alkyl
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R10 is al kyl or haloalkyl; j is an integer from1l to
20; and k is an integer from1l to 4; or a
wo@baxmesseut i cal |y acceptable salt thereof, copPpTI/US2008/037511
the step of: assaying in vitro for the biol ogical
g?sh q\lliljélg%% %AL?@I;@;P g%ﬂﬁ% t}a.?e% t%)é!at%grt \Iiv\lltﬁ thg tc(:)lrrll %oasvhg;ﬂ they are
attached form a heterocycle;
R and R® are each, independently, hydrogen, alkyl, or acyl;
D is lower alkylidene, lower alkylene, -O-, -S-, or -N(R%)-;
R? is hydrogen, alkyl, substituted lower alkyl, lower alkenyl, substituted lower
alkenyl, lower alkynyl, substituted lower alkynyl, alkyl-substituted aryl, or acyl;
R'? is alkyl or haloalkyl;
j is an integer from 1 to 20; and
k is an integer from 1 to 4;
or a pharmaceutically acceptable salt thereof;
comprising the step of:
assaying in vitro for the biological activity of the product of the oxidative

cyclization of the compound of formula I.
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