WO 2004/ 048320 PCT/ US2003/ 037511 BI GUANI DE AND DI HYDROTRI AZI NE DERI VATI VES
CROSS REFERENCE TO RELATED APPLI CATI ONS [0001] This application clainms the
benefit of U S. Application Serial No. 60/428,306, filed Novenber 22,

2002, and WoSeodamizocation Serial No. filed Novenber 18¢1/d69s3/037sihe
di scl osures of which are incorporated by reference in their entirety. FIELD

OF THE | NVENTI ON [ Q002] The present |nvent| on generally relates to

bi guani de and di hy I&lif}l&%ﬁ@“@ %@%@D&r%al ly, the present
invention relates to biguani de and di hydr otriazine derivati ves,

COnMposi t| ons cont ai nlq:gTbl guani de and di %ﬁlr otriazine derivatives, nethods

of usi ngCRR RELA TRIMARRIACAZIONS der i vati ves, inter alia, as

antim cr gieml @Hi@%p%caﬁ&ﬂclﬂﬁfs'ﬁ%qﬁnéﬁt oftwl hééaen BLa N 6942086, 5
di hydrotriazi ne derivatives. HE | NVENTI ON [ 0003]" Oertal n

di hydr ot Neeeahse 232003 andd Vs %ﬂb@ﬁﬁéﬁﬁmb&‘m_m_ed_as_aﬁiﬁ Nﬁ?@?bﬁlal ,28080si ti ons
(Onori ‘ﬁ&%.a However, they are
poorly a%ggﬁsglgﬁﬂ&aogﬁﬁp%goe S og\yhretf%aﬁglq %gggﬁ??%ctl ve in eliciting

cures when adm n| stered orally, as conpared to injection, to
mal ari a- g ?c% NBDKeYs- These triazine derivatives nust be

adm ni stere y injection to observe activity conparable to or exceedi ng
ot her known antimalarial drugs and are poorly tol erat ed when given by the

74 05 43021k chitseftinflntiof gpncflpria 1B e g SRR bRy o |,
US- A- 4, 2BBrddecifically, tusms’amjimn&ﬁmkateg mm@mmrmldmmdmzmd idesrelties; | azi ne
conposi t FEReptisoaam3E Ticgoatle 35 Ay BRE BryRles TR sT0sMs B de
derivati mgsamdelmﬂldmyﬂgmﬁ&zm&laemdnmsl mmeﬂa aasymmmtubtabagentsnmﬂaﬁbthcaismm mdic
di am des havi n% ant.i.mc tﬁ?yél?onaand ant | par asitic activity of various

ki nds, l%lﬁ?lfi?’rﬁrf ezgﬁ?'fatt Ufer cul osis activity, and discloses

t hat such corrpounds provide el evated |evels of bioavailability due to
i i deBOLROB QB RERETVENSIGY: ol activities -1 VIO 20041048520
PCT/ US2003/ 037511
[0003] Certain dihydrotriazine derivatives have been cxplored as antimalarial compositions
(Onori et al., Ann. Ist Super Sanita., 1989, 25:659-74). However, they are poorly absorbed
and have been shown to be less effective in eliciting cures when administered orally, as
compared to injection, to malaria-infected Aotus monkeys. These triazine derivatives must
be administered by injection to observe activity comparable to or exceeding other known
antimalarial drugs and are poorly tolerated when given by the oral route. (Knight et al., L
Ann. Tropical Med. Parasitol, 1980 74:393-404; Knight et al., IV. Ann. Trop. Med.
- Parasitol. 1982 76:9-14; US-A-4,232,022; aﬁd 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 nmay arise by virtue of their conversions, in vivo, to the
correspondi ng di hydrotri azine netabolites. [0006] More recently, Jensen,

et al., J. yWeslowds@®® 2001, 44, 3925-3931 reported a sgrtBS003AB7511
di hydrofol ate reductase inhibitors that were effective as antimal ari al

agent s unl.i ke earlier antimalari al not cr.oss-resistant
o heittchiiigg Mstrpetp P Gera Som mbafm% O 8ol FRPOHRET PaT B of
phar maceyy vk o£MBP sHVESionk, il vivh) @6 the eBRBo dmya}mzﬁalmmulwgty in the

treatnment of malaria, and other mcrobia para5|t| c-type di seases and
afflictions, conpounds with enhanced phar rraceuti cal properties, and their

met hods ﬁioee Mﬁrélséceﬂtg Je"i\E& @ﬂﬁdgdzueﬁmb;nlmﬁowemwwwr@@hu%s for
exanpl e, one or nore o fol T ow ng: enhanced bi ol o]gl cal activity,

‘decr easeéf fibxdrefolaje fqdﬁﬁﬁﬁ?v@@bg?f&ﬁqt iwele effsstiveops aiimadasial agepisgandopnlikgnce,

i ncr eased, fQ! dhinbiadidl aghdls, Wk foPSrbssrbliffl: WG MRSSrevisRcBNREpRis0avai | abili ty,
ease of drug adm ni s?ratl on, sinplicity of manufacture, use of nore

envi ronment al | y friendly reagents, reduced environnmental inpact of

co- gener faﬁgjpornggd fHafthfeeuast dh SRR thdss SHR3 ofand the
like. g@@?‘ The corrpgﬁr%ih procgs%ftras fodr%g% hei r&nn%)nu agftﬁres net h o0 ds of
use, andbmb:gpxalsaqmv@nsl thotreatment of melarie, and oAt thisrebist andparasiticdipe diseasisse, as

wel | as pr esent
vent ofd St 3bhflnal &b ikmicen K plobfRy bl e icthodt bt

deri vat i mﬂufaq:tme;‘ ae abddyd s&b&tlmwgderasgnmhﬂaébr wmmmbdomrbmw of thec

di am des ri.ved

b1 guani A ARG RYFER oGRS, Bedese @b REG GBI el Haflhe

i nvent i odrugsolganey; aickepsedi snklbﬂmd m—usentmtstmfﬁstl\mhesasmpg)vmbmlavag;lahhtydeasand

di hydrotrjgzi ne derivatiyves a C

net hods 8# ; SfgpigEatog; fARHEl r| aHUfac e Vgttlg}t/%.lg}‘?ﬁl %Qrg‘l %JPOQI #&asgays The
present fdap&is, Irﬁﬂc&cﬁex@ﬁﬁtﬁﬂ@ltdlymphct ef tcegbnedated ibpiphalists ahd felirelgted vastei guani de

and di hydr otr a2| nﬁ?fg ri.vatives. [0010] In one enbodi nent, the invention is
directed {SBOSB lk"theforrmlal or formula X Il or a

phar maceut i cal I y acceptable salt thereof, and al I equi val ent tautoneric
forns ther eof : -2 WD 2004/048320 PCT/ US2003/ 037 R

0008] The compounds, processes for their manufacture, me 0 s of use, and compositions

of the present invention are directed to these, as well as other, important needs.

SUMMARY OF THE INVENTION

[0009] The present invention is generaily directed to biguanide and dihydrotriazine
derivatives, preferably substituted asymmetrical imidodicarbonimidic diamides derived from
hydroxylamines, and compositions containing biguanide and dihydrotriazine derivatives. In
addition, the present invention is generally directed to methods of using the biguanide and
dihydrotriazine derivatives, infer 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 XII or a pharmaceutically acceptable salt thereof, and all equivalent tautomeric

forms thereof;




7,t NIg~ NR3a R /DRIOHXNXNXR3b RAN D~-R_O R NNH / \ ¢cSRs R 3 Rat H
XIH wherein: R is R', substituted aryl, substituted al kyl, substituted
fused cycloal kylaryl, substituted aral kyI substituted

cycl oal kyl g/ doididsydzo Ssubstituted heteroar yI , Or subst i pesteehonsiosrsii

het eroaryl al kyl, wherein the latter seven groups are substituted wth at

| east one substituent selected fr th%group consisting of -CN, -QOCF3,

hal oal koxy, SR4, -OCF3, -SCF3, ha Kk o0, SR6, - S02R4, - SO2NRRa
het eroaryl, heterocyclyl or R 00- ( CH20)j| -, orjconbinations thereof; R
is substituted or unsubsti tuted CR aR| b) k wherein each Ra and
R bare independently Fﬁ/ﬁ F/dr‘i 0% dg r hed or straight chain
| oner al kylidene, or |dwer kyl end; R3aHand Hib are each independently
hydr ogen, |ower al kyl, |ower al kenyl, kower alkynyl, or taken together
forma cycl oal kyl or spiroal kyl group; each R is independently hydrogen,
| oner al kyl, substituted l-ower al kyl, |ower alkenyl, substituted | ower
al kenyl, | ower al kynyl, substituted |o al kynyl, aryl, substituted aryl,
hal oaryl, acyl, or heterocyclyl; -3 WD 2 I /048320 PCT/ US2003/ 037511
oo
Rf/ \\R{/ Y NH
RS
Rh/+\\N \\Nfr
Rst
X1t

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 consistng of -CN, -OCF;,  haloalkoxy,
-SR* -OCFs3, -SCF3, haloalkylthio, -NR’R®, -SO,R”, -SO;NR’R®, heteroaryl, heterocyclyl or
R'°0-(CH,CH,0);-, or combinations thereof;

R* is substituted or unsubstituted:
"\,LL
0O /
(CRI*R ),

o

wherein each R'? and R "are independently H, aikyl 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 R5 is independently hydrogen, alkyl, substituted | ower alkyl, |ower
al kenyl, substituted |ower al kenyl, |ower alkynyl, substituted |ower
al kynyl, al kyl substituted aryl, or acyl; each R6 is independently

hydr ogen, & d&ibosossaspsti tuted | ower al kyl, |ower al kenyberusuiabisiyt ed | ower
al kenyl , | ower al kynyl, substituted | ower al kynyl, al kyl substituted aryl,

acyl, -S02R5, aor 02NR or RS and ther th the atomto
Wt ch 1 hey areoh B e cREaeishly IBRE: syt AR RAL el i KGR |
hydr ogen sutafitkitel Joveaslalidchyltoadr hlkywai, sabstiyited Ibeweaikyalyk alkyl substitudd tuiyl, wked | ower
al kenyl, | ower al kynyl, substituted |ower al kynyl, alkyl substituted aryl,
acyl ; or RS and R6a taken together with the atomto which they are attached

forma hetergey®ds ifepamntdntis h?drﬁgeﬁaﬁikyl isﬁlﬁhapﬁeraﬂbmtef ytlkyhyﬁkﬁagﬂkbnyal kyI or

acyl; Dis.lo al | dene wer a .
hydr ogen SUbsiRie °‘§‘?ﬂf§]¥ei“¥]utg’a’et G@Eyla“'l {2? dPEW?F %yéﬂﬁ)hl PFSE‘%QW d I ower
al kenyl, a&)mwsozla% oy SOLNRIRIDo# RE wheH® tamwtogadh&ym theadtd Ito WhRatthéyuied aryl,

or acyl; R10 js alkyl or haloalkyl; j is an integer from1 to 20; and Kk is
an i nt egatachedfpm a hgepcydltovi ded that, in a conmpound of formula X 11, when

R3a and R b aggh @dch muqftﬁ@esaﬂsﬂqlstaﬂogem,audypvwsstﬁttwiawe@ falkyB K&wert m&her form
a cycl oal kyl. or spiroal Knl group and and R8 are_each h drogen then R1
14

is R or subénwsét)wrtﬁll@“@y efa%““ﬂ“@hﬂbsﬂh’@dslawgt Ay el substited gybup
consi sti g0, rROGRS RMaLRA! fpdter W 1R BrofClR WHRE) they QREL Maché ahRt Rer

enbodi ment”,” the invention is directed to conpositions, conprising: at

| east onéeteremlﬂ,md of formula | or fornmula XIlIl; and at |east one

phar maceut i ca% ab iR @IEABT b dk&gg?alkyh Rr¥&f; another embodi nent, the
i nvention is di rect e o pr ocess pre ar| ant| m crobi al conpounds,
conpri si ng thBlslpwpfsaﬂﬁfﬂld@I@nbafétaﬂn@eﬂa,%ngaeh ®)formulall: D 0 R—~ R

NH2 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 haloalky};

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 spiroalky! 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 RmO-(CH;;CHzO)j—.

[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.

[06012] In yet another embodiment, the invention is directed to process for preparing
antimicrobial compounds, comprising the steps of:

contacting a compound of formula II:

D o)
/
R R \NHz

i1
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1 4 ill WD 2004/048320 PCT/ US2003/037511 with a conpound of forrmula |11
s RANR3a HHR36 Il for a time and under conditions sufficient to
provi de a conpound of formulal: R7 RS NNR3a RRR HHHR 1 wherein: Rl
is R', subsgoiwieesaryl, substituted al kyl, substitutedcfusaekosrsin

cycl oal kyl aryl, substituted aral kyl, substituted cycl oal kyl aryl al kyl,
substituted heteroaryl, or substituted heteroarylal kyl, wherein the latter
seven groups are substituted with at |east one substituent selected from
t he group conegltshcéparhd offrmul@OFE3, hal oal koxy, SR, -OCF3, -SCF3,

hal oal kyl t hi 0o, -NRSR6, -SO2R4, - SO2NRSR6a, heteroaryl, heterocyclyl or

R 00- (CH2CH20O)j -, or conbinations thereof, R' is substituted or
unsubstituted: IL laR b)k \C)mﬁgrein each Rla and Rl bare independently H,

al kyl or fluoro; R2 is branched or rai ght schain | ower al kylidene, or
| ower al kyl ene; -5 WD 2004/.048320 P USZ:iiiE??Sll R3a and R 3b are each
|| r
r r

i ndependent |y hydrogen, |o al kyl owe | kenyl, | ower alkynyl, or
t aken together forma cycl oal o] e gl oup;
N N R
H H
III

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

R R
VL-Ll %LiN R3a
/D\ /O\ )\ )\ /|\ b
R' R, N N R
H H
I

wherein:

R' is R*, substituted aryl, substituted alkyl, substituted fused cycloalkylaryl,
substituted aralkyl, substituted cyclbalkylarylalkyl, 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;, -SCF;, haloalkylthio, -NR’R, -SO,R", -SO,NRR®, heteroaryl, he_terocyclyl or
R!°0-(CH,CH,0);-, or combinations thereof;

R* is substituted or unsubstituted:

.

0
(CRI aRlb)k

O

¥

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

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




each R is independently hydrogen, |ower alkyl, substituted |ower alkyl,

| ower al kenyl, substituted |ower al kenyl, |ower alkynyl, substituted |ower
al kynyl, aryl, substituted aryl, haloaryl, acyl, or heterocyclyl; each R5
I s 1 ndependemtdoyodsydr ogen, al kyl, substituted | ower al kytusdoemsrsial kenyl ,
substituted | ower al kenyl, |ower alkynyl, substituted |ower alkynyl, alkyl
substituted apyl , 063 acyl; LSt (0] |,
substituted ISMe?ma ky%?‘%gﬁggﬁgFggﬁ@ﬁphﬂgﬁg??g?ﬂ%%%LP%&ér éﬁkgﬁé %blomer
al kynyl , atkybglf orttakes dodethaeformlalcyclydlkyl at dpyrbalkyllgsaupt ut ed aryl, acyl, -S02R5,

or SO2NR5R5; or and t n et her w th,t t to Lch .they are
attached for mez:"i:hh t &t 6%%7“3?& ag?tlu&%gg’ Foé” ° naggée%uggt%flfe@] Iﬂ‘yﬁf\rﬂ%g@h,loz? kyl ,
subst i t utabenylpsubstitated Jower kiamyl, lawvkreatippinyl, substiteted lawe aikdyoyiesryh kikatitpted | ower
alkynyl,ﬁiagﬁiit te IqMP* aHkgnyl, al kyl substituted aryl, acyl; or RS
and R6a Rk ‘?ﬁ@@? e WY EHe atomto which they are attached forma

het erocycl e; EhardisRadeeadendy hydiopete ptkyl) esnbdtiyuted Yovep gikty], lawbeyhlkerst, acy! ;
Dis lower, al kyliden I r kylene,. -0-. -S-_ or =N . R9 is

yir ogen bR 108G keny 1Bk U St PurERomPR N SHHel At | oner

al kenyl, abawer al kynyl, substituted |ower al kynyl, alkyl-substituted aryl,
or acyl; R10 is_alkyl. or halqalkyl; j |s.an integer fr to . and k is
an i nteger freah Rl ‘8“5?333%HQ¥Wﬁ Gh?hé?b%f%ﬁgﬁﬂﬁTéﬁgLﬁPw?hégﬂﬁﬁ. [ 0013]
In yet othkinfaDedtnBaRéyl, tdver lalkyeyl! fubkithtsd tiwee alkgdyll AkPrdubaised afyl,r educi ng
ina patient the |eyvel %%i nfection caused by an or%anlsn1selected from
the groupcorbélReionFBNR; 98 Rodndi R dgken togrthehRih &by Yamdp whiehotagh ptes na
gondi i, aQpsthENRHAAGEREJc§cIgarinii, conprising the step of: administering to
said patient in need thereof an effective anmount of at |east one conpound

of formula | exchiRor pumdependently| kygnogen, |tk cqubgtifnipd dwes Alled lnwer akenyhe
i nvent i onyisgintlar SHEL Akbm1, TBaO ARyl subsHRItGC lowas aftyn 24Tk ANdubfiiteL Byl bl e to

i nfection caused by exposure to an_organlsn1selec ed fromthe group
acyl; or R° and R™ taken together with the atom to which they are attached form a

heterocycle;

R7 and R® are each, independently, hydrogen, alkyl, or acyl;

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;

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 Preumocystis carinii,
comprising the step of:

administering o 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-




-6 WD 2004/ 048320 PCT/US2003/ 037511 consisting of Plasnodi um sp.,
Mycobacterium sp., Toxoplasna gondii, and Pneunocystis carinii, conprising
the step of., admnistering to said patient in need thereof an effective

anount of abobwasdissone conpound of formula | or fornubarasiescs@ais] I n
ot her enbodi nents, the inventi on is di rect ed to net hods of evaluating the

In vivo Qll'ls(i)su% o%%las%‘z%td um .S' %?‘1%.““ i gf 0% ] g‘%ﬁop r ondzz afng ?;%5"'5?30'83%& hg f

step of: "assayrng i n Vi
t he oxi da:tmmr:n,compmm@hesmpobf t he corrpound of for rruI a I DETAI LED

DESCRI PTI ON COF, THE |.NVENTI .00161 T resen nventl 0 er aI |y
directed to bPYHRIeHRE ?18“8\' H‘?&ﬁ‘%o’f’rqeggﬁﬁgeo? &(% BPQFE%&%

subst i t utcesipasy wMtinhiiadlor fosndladIdar boni m di ¢ di am des deri ved from

hydr oxyl am nes, and conpositions containing bi guani de and di hydrotri azi ne
derivatives. In addition, the present invention is generally directed to
met hods qfo18pi rmgom&eenbiogmwﬁisdme afv@nticili ifiebiceA o a.ziha@s ek hM&ing \asSin vivat er

alia, as_antimcrobia ent s t hods of s the dihydrotriazine
deri vat i vardogical prtixity ‘b%ﬂ p&é}%%?agfd“ﬁ"ef]ﬁmw ion is generally

directed to pREHNLS o fmherlgolbgeal b i G prdmlciciffiels:aédtive ¢ydReation
derivatives. [001 As I oyed above and t hroughout the disclosure, the

fol | ow n@fﬁ@Fﬁ%‘Po%ﬁloég%m“ fherwi se indicated, shall be understood to have
the foll ow ng neani ngs. [0018] As used herein, the term"contacting" refers
to the bringin t oget her of conmpounds to vvithin di stances that allow for

i nt er nol &ﬂll-”éf-‘ %meoﬁ ERBENHEPN r ansf or mati ons  acconpanyi ng such
interactions. Often, contacting conmpounds are in solution phase. [0019] As
used herein, "alkyl" refers to a saturated straight, branched, cyclic, or
mul ti cycllP86] hy dFisc prebsoh ibwentiony isf g@mamy tdireciesh i bimvanide 1gad dihydresriazitd al |

conbi nat i d t{l\ﬂ{eh%ﬁnr{? i JaT8fyas; car bon

at ons ed(rglg? r'f)%h ?ﬁ%@pm ower g‘?del%%%rn 2@2&5&%@% hosg&glﬁﬁml groups
havi ng f thydnogaylanaines ambcmmoms)cmmwblaum and diwdwtinginggeyatives: rlad. Al kyl
groups in : t

i sopr opylaﬁ‘5 gg%lt%ep Sspc?}f &Vgﬂ%m IL g]:'ﬁ but t{:ﬂ#o%%thmﬁ Jf)ﬂsmg I Egﬁlgg %ﬁ!l enangent yl,
cycl ope ntd;ﬂydrdt:mmerdcyﬂvauves]ea@e ratlig] as mtinumylblal agohefmyll metbgdsl anuﬁn;é the

cycl ohe ptdY]lyﬂro?Xa%lng% yatwc nXglca? $ as%?st le ep@éélem invention is generally directed
to methods of making the biguanide and dihydrotriazine derivatives.

[0017]  As employed above and throughout the disclosure, the following terms, unless

otherwise indicated, shall be understood to have the following meanings.

[0018] As used herein, the term “contacting” refers to the bringing together of compounds
to within distances that allow for intermolecular interactions and chemical transformations

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

[0019] As used herein, “alky]” 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

1” herein refers to those alkyl groups having from about 1 to about 10 carbon atoms,
these being preferred. Alky! 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-




-7 WD 2004/ 048320 PCT[ US2003/ 037511 adamantyl, 3-nethyl pentyl, '
2,2-di methyl butyl, and 2, 3-di net hyl butyl. Al kyl groups can be substituted
or unsubstituted. In certain enbodi nents, preferred al kyl groups include

i sopropyl anol2oyedsspor opyl . 100201 As used herein, "hal pat/dkydoizamans an
al kyl group substituted wwth one or nore halo groups selected fromF or

-C . [002 used. her ei "al koxy" ans ,a | - fety, wherein

"al kyl " é’él%@?xlh% ethy 81\1/%{.] 2[26%5"2?‘}%@’ égﬁaﬁé‘{%@%h?%utﬁg}l égﬁ?”(g? PS ¢Balfs an

al koxy grobsgitsedost iunsitbeiituted.t hImrertan embodimens) Preférridpalkgle keapedndiidem - F and
-d. [002% As. used _herein, "cycloal kyl" refers to an al kyl group having
one or md IOP?'lrﬁgc}'ﬂ(’pr?Wéir structures. Multi-ring structures nmay be
bridged or fused ring structures. The term "lower cycloal kyl" herein

refers t se cycl.oal.ky| .groups havin rom about to about 10 carbon
at ons. [8@%&? AS “\égdétfr%r E‘i‘lgﬂlkylfamﬁﬂsiaﬂ@ﬁ%{'gr?‘é’f g‘Wthﬁ'ltBP%Wéﬂ?mgPlehati c
radi cal gejuby sflected @fom Unérvgl.ent al i phatic or cycloaliphatic hydrocarbon

radi cal s whose nanes end in "yl" by renoval of one of the hydrogen atons

fromthe carbon atomwith the free val ence, the radical having from about
1 to aboygn2if cALRQA REGAB SR Mbins GAEYNOL nfidly, Attren PARP D ALARAS Of
ranges and specific nunbers of carbon atons therein). "Lower alkylidene"
refers t @*®§ose dival ent aliphatic and cycloal i phatic groups with from
about 1 to about 10 carbon atons. Al kylidene groups include, but are not
limted to, nethylidene, ethylidene, n-propylidene, isopropylidene,

cycl opr op§fi22Herfes, used haseiy ‘ihaloplkoxy” Jeasng §1 algareroup-ybetiutediwiile one or more

2- but enylkj ; 14 dan n- pentyl i dene, cycl opentylidene,
isopentyP?ﬁ%ﬁg?sﬁégggnty H&%ﬁe?Ln- hexyl i dene, isohexyli dene,

cycl ohexyl i dene, cycl ooctylidene, adamantylidene, 3-nethylidene

pentylid 2, 2-di vl i ut vl j - di jdene.
Al kyl i deiﬁetﬁglr ou%ss&legg%@%lé cg'glgglgcﬂ E%tlgééqgrgt?al#@[%gﬁ ?“Jﬁ*@@e%%‘% %Sdiﬁsed
her ei n, ‘'tleirkguemees. Mibléamgtstructutss vy dret bradiged/ br fusell oeg stnechiresy Theetegener al
formul a < CH2)n enis 1 to 20, =l imLi e inclu
ety enciowef ioallif el teford o Bodeiyr bR il hAEEBHROER 3 bl TG
groups mestbad someont ai N one or

[0024]  As used herein, “alkylidene” refers to a bivalent aliphatic radical derived from
univalent aliphatic or cycloaliphatic hydrocarbon radicals whose names end mn “yl” by
removal of one of the hydrogen atoms from the carbon atom with the free valence, the radical
having from about 1 to about 20 carbon atoms (and all combinations and subcombinations of
ranges and specific numbers of carbon atoms therein). “Lower alkylidene” refers to those
divalent aliphatic and cycloaliphatic groups with from about 1 to about 10 carbon atoms.
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, isohexyiidene, 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 alky! radical having the general
formula -(CH),, where n is 1 to 20. Non-limiting examples include methylene,

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




-8 WD 2004/ 048320 PCT[ US2003/ 037511 nore double or triple bonds within the
backbone of the -(CH2), noiety, provided that n ? 2 and that the resultant
conmpound is stable. Non-limting exanples include -CH2- C=C-CH2- and

CH2- CH=CH @ #22004/4¥sk0%| ene groups can be substituted or posubsébBwaied. The
term "I ower al kyl ene"” herein refers to those al kyl ene groups havi ng from

Fo an al BFS r R anatht BR S oyt mShButpusdl 6iliz? " 10

al kenyl " ahéthai the Ed%fll&ihscdmpohhld)isetahlekmwlmgﬁﬂgmmbhvm@dé +OHy-8e(+-CR,-t 0 about

10 carbon_at i 027], As used herein r n_al kyl
or oup. hadPhs e CoRe - AliiRs Bk et Praubufi® PompbSrin, rhe flngi o
refers tolowkpakyRh&yRatkin Gefersps these ialkglehe @roupd Ginting from atatil to hBoutanbon
atons. 100281 As used herein, "aryl" refers to a nono-, di-, tri-, or other
rrultlcyclc?réc’%‘l‘ﬁlﬁﬁtlc ring system having fromabout 5 to about 30 carbon
atons (and all conbinations and subconbi nations of ranges and specific
numbers of carbon atons t“herelg) with fromahout 6 to abqut 14 carbons
bei ng. pr 026 o s used e Hkemy"dxterhiP a3 alkH ARG AYS o THEES Apyhjg bonds.

ant hr acefyb e ghwrln l’hfl&&}ﬂrefex@\rtd’*hogﬁltﬁﬁﬂ Eaubstvins Il dbbiiteDtoAbout
unsubstituted. [0029] used herein, "haloaryl" refers to neans an aryl
group subQembor@eM&i t h one or more hal o groups sel ected from-F, -O, and
-Br. [0030] As used herein, "aral kyl" or "arylalkyl"™ refers to

aryl -substituted al kyl radicals having fromabout 6 to about 50 carbon
at ons (arﬁ@za] | Ag ysedibseein, GrllymyR deisisie AQUPHaving one of e triphechosfaci f i ¢
nunbers bgave@mg%rt ﬁb?.flﬁ kedrs tothd afksrﬁ,mg?éagyaavﬁlgt fFonR Bt 2 BbeaY bon
at ons bel ng preferre Imting exanples include, for exanple, benzyl,
phenyl et HQlcarbga atgmeny| prop-| -yl , tetrahydronapht hal enyl, 3-phenyl prop- 2- yI
and 4-napht hyl hex-1-yl. Aral kyI groups can be substituted or
unsubstituted. Substitution rmay occur on the aryl rin carbons or al kyl
carbons (¢#028he Asnmékyerein,[ RGOS IkfeAstongmehoh @i-elri, or othst wydlicareredtieringt o a

I | ud
g? rlloeast 6%%}“%%’30?' e?ne?%g’lt;y fér’oa(r;bﬁxﬁt? ou% ajf.&‘gauskééﬁlﬁﬂllﬁo%@tanhnc Hees

subcombinations of ranges and specific numbers of carbon atoms therein), with from about 6

to about 14 carbons being preferred. Non-limiting examples include phenyl, naphthyl,

anthracenyl, and phenanthrenyl. Aryl groups can be substituted or unsubstituted.

[0029]  As used herein, “haloaryl” refers to means an aryl group substituted with one or
more halo groups selected from -F, -Cl, and -Br.

[0030]  As used herein, “aralkyl” or “arylalkyl” refers to aryl-substituted 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.
Aralky! 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-




oxygen, or nitrogen heteroatomring nenbers. Heteroaryl groups can have,
for exanple, -9 WD 2004/048320 PCT/1JS2003/037511 from about 3 to about
50 carbon atonms (and all conbi nati ons and subconbi nati ons of ranges and
speci fi ¢ nwibmososedo car bon atons therein), wth from abonws2dostosrsabout 10
carbons being preferred. Non-limting exanpl es of heteroaryl groups

| ncl ude, o BRIl dboudaiblo latons!{ind ail coR i Brnbihipeell d

pyri m di ny?{a ot hi a(zntl) 3 |ae(1)2(§q§/‘?& tcrpﬁlgzg S,an& ]’a}(‘jalgolF1 t?oq tet%(é;’zol yl,
pyr azi nyland gpecifip pymberp gﬁeﬁ;ibmtgms therging yridhniyom abzm Ade hlpcehﬁ)w carbesistbeingof ur yI
pyrazol yl o] R By )ﬁ"_,a, and
i soxazol fe.fér&gt (Ig)fétlleahrn@dﬁégro pl)éé%gﬁal?]té e Sﬁrg@%ﬁ?ﬂ?%eg?%%k% Bé B)lljt ! [ 0032]
As used Ipgridyln, 12%@@11@&17% alyriyidiny o fisatlgazolyLh dhiezaddy yiragalyist nnudﬁtzeb'l,al kyl

radi cal s ng, f tQ n an

conbi nat |t%trr?§vll pyerng(ES}g aqtlﬁb %aﬁ%@gﬂj d ls)%%g é gn%’er ’ car bon
at ons .t heymiolyl, mdplbrh phnn:m @ﬂm@lyﬁbermmbmm 2B azpdyl band 1scacam1m bletengpryl
preferred, Non exa clude 2-(1H pyrrol-3-yl)ethyl, 3-

pyri dyl mgfcﬁlﬁ g’e(ﬂfﬁbu 4o yets[uteé]hyl and

3-(pyrimdin- 2. yl)-2-net hyl cycl opent anyI Heteroaryl al kyl groups can be

substitu r ynsubstitute Su eter aryl
ring car h@ﬂgp ?/cfh?:rg?lb oﬂestISZfryb{%%f, l{gt rt8 ﬁr% ﬁubaqﬂffg ?]kyAgad{fgps
herein, hﬁﬂﬁ@&oﬁ)ﬂﬁém altkybcan $0 Carbef &oras (and ait ydm’tnmﬁoﬁﬁiml sabdamttitatioescbfat each

of two ad rbo ons, Wi t h aone
di r adi calf@ ‘“’gssi’?“bfn‘? °Ls 0 nfs‘é%b(?ﬂ&toFPﬁlﬂéef Evléoﬁtaé Wbo'r"ia#?g"yafbé’ndef i ned
3y tge t}&&nﬁﬁlb&ﬁ%nfjreﬁ]iﬂéhl rk |1|‘I&1-ﬁl|’ﬂ[tb@n$xa@[miest mrlludeaak(m@yﬁm -3 tmethyiJ k| gne

i radi ca used cycl oal kyl ary roups,_can about
40. car b@mexaRyk a%dﬂé‘rt?“aéﬁlﬁﬁmﬁ"&%’]r oﬂ%‘{) aﬁcﬁpmﬂ} %Yligf?%ﬁg YSPP?IEW};*S and
speci fi CHeEEx'&H?ﬁﬁ 10ro31 daR he AhosiEutddNG rudbubhtitutdl ! fSuBitMﬁoﬁbﬂd# ofuit én teout 20
car bons bei ng eferred- Non-limti ng exanpl es .i ncl ude

t et r ahydhetg ﬁ@wﬁ%ﬂns%@mm diehsteyenddideny | indanyl , and 2, 3,

3a, 4, 5, 9b- hexahydro IH-cycI opent a[ a] napht hal en- 8-yl . "Fused

cycl oaI kyl aryl " grougq: be substituted or unsubstituted. Substi tut I on
e

may occur0@3] t Hs used hereinj rfgseéé;m@wgﬂwl”éefeqSé%leadwﬂﬁgnw%@r% egh efhe fused
CyCI oal k%f?;iix) eﬁt[nﬂ‘%z ﬂboﬁsatdfﬁse‘glﬂh&{ee%ﬂﬁnus%YEﬁ BinHleB thALH Kb ‘as & form a

"cycl oal kyl'a refers to cycloal kyl- substltuted aralk | radicals
havi ng f rscmmdibmwty witose oydeadial riBg isclefirsrbydhetve adiagent atyl ring nsand tes and

subcombi nat | ons (Qf«.iGRAESaiRtar PRGL FoBHENRT S oRfupS BLIRRe BbAModiRELe M) .

about 40 carbon atoms (and all combinations and subcombinations of ranges and specific

numbers of carbon atoms therein), with from about 9 to about 20 carbons being preferred.
Non-limiting examples include tetrahydronaphthalenyl, hexahydro-benzocyclooctenyl,
indanyl, and 2, 3, 3a, 4, 5, 9b-hexahydro-1H-cyclopenta[alnaphthalen-8-yl. “Fused
cycloalkylary > groups may be substituted or unsubstituted. Substitution may occur on the
aryl ring carbons or cycloalkyl ring carbons of the fused cycloalkylaryl.

[0034]  As used herein, “cycloalkylarylalkyl” or “cycloalkylaralkyl” refers to cycloalkyl-
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. Cycloalkylarylalkkyl groups can be substituted or

-10-




with fromabout 12 to about 25 carbon atons being preferred. Non-limting
exanpl es include, for exanple, para-cyclohexyl benzyl,

3-cycl opropyl phenyl et hyl, and 3-[4- cycl opentyl phenyl]-prop-1-yl.

Cycl oal kyl gygyroadidegdzogr oups can be substituted or 10 WrRGDdi:048820

PCT/ US2003/ 037511 unsubstituted. Substitution may occur on the aryl ring

carbons or al C ons,.of the aralkyl. .ot on it ri carbons.qf the
cycl oal kﬁn?l%f%%%g] agA‘g Stﬂgtéod' Fey & qna%(f:léla’rylr“e e(r;aébcf%g A llgfflbf’ ’&f‘( (:’E)%-e or an
aryl - C( =Q@alkydy o op the[ring 3&dbordsyfitieadycipalkglubst i t ut ed chem cal nvoieties include
one or nore substituents that replace hydrogen. Exenplary substituents

I ncl ude, for exanple, halo (e.g., -F, -d, -Br), (provided that when hal o
i's -Br, t[bess] BAsiuseddictens; Hagteferito apalkylaT(bOR o s iryh€(=0)- aroagr bon of an

al kenyl or a ring carbon of aryl or heteroaryl group), al koxy, hal oal koxy,
- OCF3, al kylthio, nonohal oal kylthio, polyhal oal kylthio, -SCF3, alkyl,

h CF3, hal[looysEyI TypRWEY, sabdiyited SiEmtiGInkgidties imihide e, orahéey nyibstinkna! daatl , aryl,
et er oar VAR

eterocyclyl, hydroxyl (-| itro (: ,, cyapo _ (-
sul f onyl renlwwo,ge%u#%% qul %@w&s%%@eu gﬁ?xasﬁem-(ﬂﬂz?ew%ﬁcrwm,
N( RSR6)  gpfdviadbethbd wiRn bhRQSBr, A -Risie dhtdtRédt n sp?Rarbbe Eith a8 h b e@bdybf anr ef er s
to an al kyl ene diradical, both ends of which are bonded to the sane carbon

at om of taenyrerinegieBep of G OF AFtEroey] Bope plkexyy HRfagfoyT HAC B ity |
group, tgk&RnlISIEHARY, p¥hhdlodlibyithidd (KIH,, EAUCE, aRIARVE Idwdiiyl@girodtgs, 3 to 20
ring atons. Preferab?y, it has 3 t0 10 ring atons, Non-limting exanples
of a spi rabienkly alkygbsrlotandn hetergayh Setergryahyly hydraxat 6RE).gre b NCak Cyme

1- (1 - met by Y%al s QRO.RAPT ARRHoy - @8G;NRERGL-SR?, amino (-NH,, NHR®, NHR®,
phenoxy-g;gﬁéﬁroggﬁﬁ-efﬁy’aniné?aaﬁd ﬁ-neghyl-spiro[é.?]ﬁodecane. The

spi r oal kyN(RGRDepwkthe ke.t hi s i nvention can be substituted or unsubstituted.

[ 00381 As used herein, "antimcrobial" refers to conpounds having activity
agai nst  pat hogeni ¢ m croorgani sns such as bacteria, protozoa, yeasts,

vi ruses, [603Fhe, A§ usediherey, theviami Sapirodkylerefers tor wsdiapens girdigel beth epdrcdfudi ng

but not lim.,ted . to, tho i R i snodi a
o rmal ar 14 Bifigh AP e SSAFRANA R obardi ploth b R byl RS
i ncl udi ngrhebpitoation gloupritdked tdgetheMvitinits pavent gtosp,cas henginade@inedyhassd/ o2 rognpl ex,
M  tubercul osjs l.epr Joxopl a | 1 n C ' [ gani sms
such as. BERaRb TS aTe IP A S Yot B e ST o Bbdutn et
taken together with its parent group include 1-(1-methyl-cyclopropyl)-propan-2-one, 2-(1-
phenoxy-cyclopropyl)-ethylamine, and 1-methyl-spiro[4.7]dodecane. The spiroalkyl groups

of this invention can be substituted or unsubstituted.

[0038] As used herein, “antimicrobial” refers to compounds having activity against
pathogenic microorganisms such as bacteria, protozoa, yeasts, viruses, algae, fungi, or
various other microscopic parasites including but not limited to those compounds having
activity against the plasmodia of malaria (P. berghei), antimicrobial activity against
mycobacteria including, but not 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-




[ 0039] As used herein, "side effect” refers to a consequence other than the
one(s) for which an agent or neasure is used, as the adverse effects
produced by a drug, especially on a tissue or organ system other then the
one sought wa2obgodsenefited by its adm nistration. |n the/gRa@HO37si0r

exanple, of antimalarial agents, the term"side effect" may preferably
refer -to . sufidhns %ﬁgﬂ} | 003 I Czﬂlﬁdé&h NSer@sys T OF
exanpl e, cgastrof%’t e‘???%gw%ﬂ%ar I'ac g%e#%?o?og%%@ %nﬂ centra ﬁeervous

syst em r eysianeteladéd effets. [ 0040] As used her ei n, "effective anount" refers to
an amount of a- conpound as described herein that may be effective to
Inhibit, or treat the synptons of particular disease, disorder, or side

ef fect, ([ﬂ()tmb prsewalritereili, Whffdstive anpountli neferd te lan eimeurd of e compaund ymb&scxﬁtmdof
partlcul d ase I: f S rders

and side eqe ? may éﬁh %&%‘Stmhélgé O?Ig ﬁltﬁen%’?"gaomst @%%p%f@g%e u([%

mal ari al opadasﬁfd:cesar tamev(dnamﬂﬂm umlmmdslpheblgas symptoms ﬁqia'rttmta: dlamle,

di hydrofql ate red |sor used
her ei n, %Bﬂﬁlﬂ’rﬁﬁﬂ @QSF %}Fgé‘@g@ﬁ? 81S%”derrs’e§ngrs t e‘ﬁfgg ‘éfljdml St eri al s,
conposi t it)falari) dffests dDmaldalf paraiites) hatotacterivmiahd |pneun’meysms oniécnmhs smdnd

medi cal . ud t, suitable for co cl .. h the tissues of human bei ngs
and ani n‘&ﬂ’é’%ﬁﬁ%ﬁf‘lﬂu@%&%@w ?ro@??‘g'ﬁa?‘iﬂ,dlsoﬁeﬁ tation, allergic response, or

ot her problem conplications conmensurate with a reasonabl e benefit/risk

ratio. [Q042] As us d herei n, maceut,i. ga etable alts" refer to
deri vat i W&l Lf Ap psed F%IWCEQW%?F&@tW%Fé%tPﬁ@ ‘g olﬁf)S’iﬁ‘\ﬁ i s

nodi fi ed chpdEtont tnder dofige BaER (Balakd w1ﬂ1hﬁﬂﬁ&ﬁope@féﬁaiﬁlhcﬁﬁlcdlﬁal judgment,

phar maceut | cal | y accept abl e sal tg i ncl u t.are n limted to, mneral

or or ganiseitablc far copfack with thefispues p anﬁg‘%“t eXeRslYs O¥EGr gani ¢
sal ts-of lﬁﬁtﬂh Cauefg?éfesbéﬁé‘e stiGtherdsoliidih E&ﬁMichﬁor@‘ébﬁﬁwns%ﬂ@e it a kédéshabihus, the
term"acid addition salt" refers to the corresponding salt derivative of a
par ent cbﬁ@@ﬂn&l@h‘at has been prepared by the addition of an acid. The
pharmaceutically acceptable salts include the conventional salts or the
quaternary ammoni um salts of the parent conpound forned, for exanple, from
i nor gani ¢002] orAgawsed harsing Sphanacenticaly laeceptablersalivnipantto Skrvatives e§ihenc| ude,
but are '
nyclr ochl ARriesSd oA kAR, piblh Aot AbARLERPhEAE kAT LTSS | ¢

| i ke; andhetdof s&lmlqsr(ﬁgamenhcémnﬂmagapmhie asemajslcbldahbtasara@et limjted to,

mineral or organic acid salts of basic residues such as amines; alkali or organic salts of acidic

residues such as carboxylic acids; and the like. Thus, the term “acid addition salt” refers to
the corresponding salt derivative of a parent compound that has been prepared by the addition
of an acid. The pharmaceutically acceptable salts include the conventional salts or the
quaternary ammonium salts of the parent compound formed, for example, from inorganic or
organic acids. For example, such conventional salis include, but are not limited to, those
derived from inorganic acids such as hydrochloric, hydrobromic, sulfuric, sulfamic,
phosphoric, 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, inctuding free acid, free base, and zwitterions, are contemplated to

be within the scope of the present invention.
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propi onic, succinic, glycolic, stearic, lactic, malic, tartaric, citric,
ascorbic, panoic, nmaleic, hydroxynaleic, phenylacetic, glutam c, benzoic,
salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic,
met hanesul fwanzoe4/04et2hane di sul fonic, oxalic, isethioni cPCEHDgR0A39875M1 ke.
Certain acidic or basic conmpounds of the present invention may exi st as
Zwi tLer iG] Albaich©rifSrs® af diim A OBBONRAELS makRl Wbl & fmagi d, free base,
and zwitterions, are contenplated to e wthin the scope of the present
invention. _12 WD 2004/ 048320 PCT/ US2003/037511 (00431 "Patient" refers to
an ani malgan 41C1udl . r;ap ' di ngly,
the pres ?1'%44Pn\%g‘]fujlaglﬁ%i’ gﬁ%% %%f@%ﬁi%%ﬁég%éré%e?’ {ﬁ%gmnﬁg%lﬁg[angéﬂ%ﬁgﬁ g{arml al
or f or nullar Kinnklagilzorp pharnees eutichlyadcesptabbecsaptthasead, apdlall egmaplendftautometical |
equi val e%@}&yﬁ%&qpric fornms thereof: i Rye RBtl~NNR3a | | R' R7T O+
N N~R36 ~ " RRONNH R(-'" RB RibHXII whereinn R is R',
substituted aryl, substituted al kyl, substituted fused cycl oal kyl aryl,
substituted aral kyl, substituted cxpl oaIEE | aryl al kyl, substituted
het eroaryl, or substituted het eroar"ykal §+N wherei n the latter seven
groups are substituted with at Ieasﬂji\eﬂistiju\ent selected fromthe
group consi sting of Cl\i/ﬁ)\C\Fﬁ,/d’n\a‘lNoa ko:{y, N -

: 2 H H H

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, -QCF3, haloalkoxy,
-SR®, -OCFs;, -SCF;, haloalkylthio, -NR°R®, -SO,R?, -SO,NR’R®, heteroaryl,
heterocyclyl or R'°0-(CH,CH,0);-, or combinations thereof;

R" is substituted or unsubstituted:
‘q}fh

O
(CRI BRl b) "
O

wherein each R' and R'Pare independently H, atkyl or fluoro;

¥

R? is branched or straight chain lower alkylidene, or lower alkylene;
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-SR4, -OCF3, -SCF3, haloal kylthio, -NRR6, -S02R4, -SO2NRR6a, heteroaryl,
het erocyclyl or RO (CH2CH20O)/-, or conbinations thereof; R' is substituted
or unsubstituted: (CR R b)k \O wherein each Rya and Rlb are

I ndependentwy2ool/04as2kyl or fluoro; R2 is branched or spCEiUgfe303t5ai n | ower
al kyli dene, or |ower al kylene; -13 WO 2004/048320 PCT/1JS2003/ 037511 R3a

and Rib are each i Y, I lﬁﬁ"e | ower

al kynyl, or taken }tlztgge her%%%?rc]nalq?:@gﬁga%ﬂ% & E‘?"’Feéa"i] lrogroup gach R4

is i ndependenﬁdvsy:rhigrghyd;gnemkeilmgaherafbﬂnyat;ycmmsmrtsgt@dk)ﬂemp, al kyl, | ower

:: t;%: erjglSt | tgfﬁog]il #?ﬁg'?é drar yﬁYJW#%ggg?%r%¥|SUbS% etlé‘lrv%fz?;g'll 1&é\geach R5

i sbi ?dteptengelnhllkynymyﬁttstgmd laxtrdtydlkenlgllzubmﬁrtalk)msbﬂ ![so':m{tutzd llo)nre; alkmlafr aryial kelnil I

substituted I g e substituted | ower al kyny al ky
finfi S betoaty 4501 B nEERY eyt

substituted af pendent |y hydrogen, alkyl,
substituted | ower ablk)ns sl mvdqrend@tlj(etrymogcrsm@ﬂl substitdted dweer alkklerdgwer | ower

o Scongsrs; - By SRt HE (et et WP ok IoRel B ey ar

or SozNRSRS,
attached forng@shetee@mmhgl each Rb6a |s I ndependent |y hydrogen, alkyl,

substituted | ower alk . al .k , Substityted wer Iovver
al kynyl , substi tut%‘&hﬁ) “QEWWPY £ 33‘9@3?#’?‘6‘3‘@8 ¢ 2 a]lkglcg%/“'éror

ﬁnd R6a t?ken%ag@;éaaimwed lovidp li@hym lbwerdlkyaiyl, lltsh’&yiu&édalo“&f m%hyledasmrm aI
eterocycl e; an are. e nt fogen, a .. aQr acyl ;
Dis |lower al R‘iﬂs‘i“a@ﬂ@ry#%ﬁ@%y%géwe ; t}%& ”%f 9t¥’e‘>é§‘tl? gle Y

hydr ogen, al k){t!om@mlﬂﬁéyte@éiat{a@ﬂbﬂrfmﬁl?kl)éterodyeléer al kenyl , substituted | ower
al kenyl , | ower al kyll)l/ substituted | ower al kynyl -sub tltut ed aryl,

or acyl; RIO is algel I%r 1 g}d@gﬁfngg,qﬂy hydrogen, alkyl subst:tutelé lower 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(Rg)—;

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

R!? s 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 R'OO-(CI-IZCH;_O)r;
or a pharmaceutically acceptable salt thereof. Preferably, when R!isR*, 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 contemnplated to be within the scope of the present invention.
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J is an integer froml to 20; and k is an integer from1l to 4; provided
that, in a conmpound of fornula XIlIl, when R3a and R3b are each
i ndependently H, |ower alkyl, or taken together forma cycloal kyl or
spi roal kyl vgo zoposszmed R7 and Rs are each hydrogen, theRCRUSI0/RISIDr S
substituted wth at | east one substituent fromthe group consisting of

- OCF3, hajop4d; kOXEomﬁélﬂdR“@t@m( 265 the préEntAnPARbAMERH herdblodiaPase Pt abl e
salt thereof. Preferably, when Rl is R', then Ria and Rib are each fluoro.
Nbre pr ef BBERSHic sy o vasaes knds, Blpluﬂengaw@n@%r@h agtiviflr Bl sone; ebedigients,
[ 00451 Al e Qhiit ObnHahiRd CORIRIAM SctivifyC hﬁ%rngecfréaﬁé:’d Q&dugty, f dsfRiall§ SRhepNd
ZW tterions, |som)r]§h| c crystalline fornms, all chiral "and_racem c forns,
hydr at es, adsinistared oraliyn d Faxtheamers) 1n somp embpdimentsy e compamgs af te imventien wi t hi n
the scope,f sl AERE Bk G hfive ol U RO RARIA0RETALSE0434 037511
[0046] Conpounds wThin the scope of the present invention have
antimcrobial and antiparasitic activity of various kinds, including
anti nal arjsglm1a
bi ol ogi ca'; ﬁ% t%is}geﬁ&eﬁ}:‘%’ré ect eas ecési%g?%ﬁsy%sgggergé %P c}ly \%ﬁ}h %&%gly
admi ni st ereBebt dreandprlyifg chénteahsprmpounds. s Hawevendtbel nafurst and Vlahle of thepreseds of t he

i sl osed™Y ANEAI R PRl Ry BGHARP bt ARGy REVEY ¥iniily i REPOPRITD o

and namespans €bhuseat & mdemstope dhdt yheafodmulec used thetein, as @feuee@tthe bemicedl @paings ng

chem cal weyv vent I on
doos not HEERS RUs s THE Einaty afea&) ol At Ty REURE B ffenid

whol e or iarny pﬁy,tmclifdmgrasnncnm mmjmysmemﬁh tahlahxemmbnhmrwhmsspmﬁdolbtmabl n as
wel | as the chemical nanes attributed to the correspondi ngly indicat ed

conpounds® BSPEEHBEORRt ended to linit the invention in any way, including
restricting |t to any specific tautoneric formor to any ;pecific opti cal

or geonetric PA 8@8 The comp l{mds of .t he resei,nt | v on_may

exist in P‘bsdlr eFB‘F‘ un SRFesFat B W‘onmﬂyﬁ’ﬂ?t&'bp Bt “TFHel ude
any covals Mdn)@”b@ﬁ%decpt@ﬁﬁdlﬁe&n? Badalon@) Basied bditiers @lat ¥teapathe a&uvequgt or .
whose form Is converted, for exanple, to corrpoun%s of forrggl a |

formul a Xireg or whose forgin envered{ar sLarpple, (o, FAIBRAYAL Trmg an}!gtunods of

the pres ed}tofb{?x&eﬂhhﬁlﬁb orl dOmpbiids eMhRPedSH G R légtﬂe%re%éi{fhﬂ\‘eﬁﬁ&nr Bt a
patient. Since prodrugs are known to enhance
when such prodrug is administered to a patient. Since prodrugs are known to enhance

numerous desirable qualities of pharmaceuticals (e.g., solubility, bioavailability,
manufacturing, etc.) the compounds employed in the present methods may, if desired, be
delivered in prodrug form. Thus, the. present invention contemplates methods of delivering

prodrugs.

[0049] Prodrugs include, for example, compounds described herein in which a 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-butyi,
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 XTI,
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nuner ous desirable qualities of pharmaceuticals (e.g., solubility,

bi oavai l ability, manufacturing, etc.) the conpounds enployed in the
present nmethods may, if desired, be delivered in prodrug form Thus, the
present i nwemtiogmsgwnt enpl at es net hods of delivering peEDUSAGNITN0049]
Prodrugs include, for exanple, conpounds described herein in which a

hydr oxy, am no, or carboxy group is bonded to any group that, when the
prodrug is adm nistered to a manmalian subject, cleaves to forma free
hydr oxy! ,[00303e Whemat vgratlapasueyrqre thap pae time Bxam consfigiept o ampfoasulanc| ude,
but are n&tdehhmoh%ieacﬁa,oc%ﬁeh@é g,m&éaemteomddeﬁmﬁaﬁ @verP@!hbﬁ’@écbff&ﬁeOf

al cohol and am ne functi onal groups; kyl, carbocycli c, , and

al kyl ar y| Thuaforsxemplecih an R’ gwoppisishow W;ble Su‘rﬂﬁbﬁdl with, &s.cpanapigs L to 5@f ;KFN
i sobutyl,_ LY - d
phenethyl €s é?g%mbmé gEF%PHﬁMiYQ£C) I oSPnCYS%é orqxﬁﬁgﬁ% e

conpoundsheterasclyl ¢henzbe Bl granp nmtoamaliz éel sibstitated gvithoupatof feraf tﬂhmbowg-

bi ol ogi ¢ t I s the
oxi datt varipben@ihbdfudls SURGEG AL b Fuleblot R scBEkd KhintnaliF Bt [0
-15 | V[H@@ﬂﬁW@dﬁB@@hﬁ@fmusﬁmﬂﬁwﬂﬂm$mlCbp@@@@@mwﬁ@wmawWﬂvaﬂkabhemﬂ@nurs

nor e than one t i an ipition in
each occufrience s 0|n p%%é&ﬁ?két#oﬂ?{é&ul@if %aﬁ%et% ?%1 '&dM % furtﬁe% ﬁ%&r%?%é: cr?1 urrence.
Thus, f orthaxeis uertamfsulantuﬁlits gre aipimially sdquinl, swwhios, femﬁxsinphm ﬂﬂ Rhindiety,f or

e, ety Ry Jiplurag Shpur DG 4 e bl GR s BROR g1 oup

may opt i divad thy ghepf b@hirmasiltumtshonqﬂldr sulfsfitment(s) ndtfiwrathe gewup nertiicded
substltuené and the substituent at each occurrence is selected

i ndependéeft ﬁ@”qqﬁmn t he above defined |ist of possible substituents.

Conbi nations of substituents and/or vari ables are pern155|ble only if such
conmbinations_result in ﬂéable oou derstood that,

whi | e certf@th sIE}l§§WFFE?B ‘@3%{'7’ I%fmhﬁr%%hsgcﬁ sybstigied with abhp) e
the R. mMifidhe oftd?@FngBél@élNox?ﬁ}SCpﬁ hﬁlldﬁlkirlﬂﬁo stR¥OLCHLEH,0)-1 h the sane
substltuent(s) anot her substituent(s) fromthe group of required
substituents, or other substituent(s) not fromthe group of required

subst i tueméﬁg Msbﬁﬂéelﬁ%dﬁlm o BRRSHuABY Y ForpfulLirnanRlsis RF, vietdmik & loror X111,

R is SU%ftl uted with at

[0053] In some embodiments of compounds of formula I or XIII wherein R' is R*, R' and

R'™ are each independently H or F. In some preferred embodiments, R and R' are each F.

[0054] In some embodiments of compounds of formula I or XIII, R is substituted with one
to four substituents selected, independently, from the group consisting of halo, -NO;, -CN,
-CFi, -OCF3, haloalkoxy, -SCF3, haloalkylthio, haloalkyl, lower alkyl, spiroalkyl, aryl,
alkoxy, -SR*, -NR°RS, -SO;R?, -SO’NR’R®, 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 kylthio, or

R100O (CH2CH20) j [ 00521 I n sone enbodi nents of conpounds of forrmula I or
XIll, RLis wherein k is 1 or 2. [0053] In sonme enbodi nents of conpounds
of fornul a woen4»8s20 wherein RLis W RL d an R b argCwEs¥0GTEpendent |y
Hor F. In sone preferred enbodinents, Ra and Rib are each F. [00541 In
sone enbodi ments of .compoynds of _f rrul al or Xlll, R'«,s substituted with
one to four substitu Y he group

consi sting of hal o,F - , - SCF3,

hal oal kyl t hi o, hal o | al koxy, -SR,

- NRSR6, - SO02R, -SO2 ) ; pyt=" and conbi nati ons
thereof. In some ot her entddiments of corrpounds of formula | or XIIl R
optionally [0055] substl tuted, is: -16 WD 2004/048320 PCT[ US2003/037511,1

FOFor 56] |In so referred odi . conpounds of
formul a IIOHXSFFW‘ rese ﬁJcr?bc\leﬁ s cﬂn?ouﬁgﬁof[e%%g%ﬂ%Mﬁ;e‘F: p;ne)ferred

enbodi .ments of conmpounds of fornmula | or Kl Il, R is: F. F 0 [0058] In
certain preferred enbodi nents of corrpouna of formulal or XM Rx is: F F
FFO. [0059] In yet other preferied e (ments of conpounds of formula I
or XIl'l, R" is: FO\ ~ ~Il

E O

[0057] In other preferred embodiments of compounds of formula I or XIIT, R* is:
F><0: /\’: "QL/
F (o]

[0058] In certain preferred embodiments of compounds of formula I or XIII, R* is:

JV\.lfV‘
F 0
F
F
F (0] .

[0059] In yet other preferred embodiments of compounds of formula I or XTII, R* is:
F. O ~
F
F
F ) .
{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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FF F OJ[0060] On certain other enbodinments of formula I or Xl II
conpounds, when R is substituted aryl, substituted al kyl, substituted

fused cycl oal kyl aryl, substituted aral kyl, substituted
cycl oal kyl avcytoadiags20 substituted heteroaryl, or substi PCRE$003/037511
heteroarylal kyl, it is further substituted with one to four substituents

sel ect ed, qoh GRS, | Y50, (G hilGaIf1 Ok 1, Wokra A/ QB34 alko d
PCT/ US2003/ 037511 cnsi s’tlcr?g of ?11%;0 “NeR aﬁ& V%S halgrgal kyIa Tower al kyl ,

spi r oal kytombinaiiens thgiepfal koxy, and conbi nat i ons t her eof . [0061] In sone
preferred enbodi nents of the conpounds of formula | or XlIl, R

substituted aryl, substituted fused cycl oal kyl aryl, substltut ed ar aI kyl, or
substit ut[@@ﬁllcyckbsnrkwpwfﬂ,ltedld(lghodmmweofpﬁhefcemab‘lryls ‘oR formyle §ipst KEL R ar yI

Even nor , S he olg tituted.
Mor e pre?sgggﬁt&{ a”Hl su&t tﬁtgd Rﬁy&g tc#Imno or gﬁl)sgmmgﬁstfﬂtkf'}f e% K g\t@ R3a and
Rib are e:adhaﬂcyidvb&ydte Mdn;f preﬁwehiy,aﬂ knylsubsatutttdamh Erﬂgembm rprefcr@blm R'is

SXFLOp;(JE%{’S“?“‘E“Z en érrll@ﬁl) -gu antggf!& b ar g;reac%1§ ﬁep dlgntly O-SEDnO >

al I cyl, q:lol}t aibst:tutd)g&ﬂyher enR > aare yach opdependenthyr losyer alisgl ey fakesr tmghert he

substit ut subst it ut ed still
nore pr effglﬁg @ﬁ‘%@ﬁ% TEAtSCA R BOSP m%l ;ﬁtﬁf)es?er g{%}atbgd Whﬁ% rg:::sgmglu?msn%ﬁg
pr ef er r edpbsRtutédsphenyland B.B*gmd Rt acleaoh mdy;senemusﬂmmm oi uahemegemr foret nore

preferred, subs h sub OCF3, R3a
and i b SRR eI YR (e cHon PR OR PabbHh Py f Ikt e

cycl opr opdCRY hﬁ@nﬁ%ﬁlllﬁ}dre Prefenpd e:aotelmafﬁsr, &' prmdmrsubditutedysienylRYet more )
R R I o e L I
group, RR'ii§ nidAbaubstitutdd mﬁﬁrﬁasdﬁmseap\hﬁny@caﬂdﬂ{)andswb&re eabﬁ)ﬂﬁzl}enaem@t her
preferred enbodi nents, or one hox hen¥ R3a and Rib

fl
are each metenrieken ogsth ﬁ%@WPCY%?PI‘?PgL@ﬁP{I@@ﬁﬁ@PPT Y6 HOTE Prefesisi-oRinn or

spi roal K{' @ Qidho-subdfithtdd iphemyd- subSifuted) Gwitkd —WCF; sl gIemnd Matee afer @hddr r ed,
when R is para- trifluoronmethoxyphenyl, R3a and R 3b are each

i ndependdrdepsndeathhippthyl pr teksctegstisg detrict cxciapgpy] or spiroalkyl group, R is para-
trifluoromethoxyphenyl and D is -O-,

[0062] In other preferred embodiments, when R! is para-trifiuoromethoxyphenyl, R* and
R* are each independently methyl, or taken together form a cyclopropyl or spiroalkyl group,
and D is -O-, R’ and R® are hydrogen.  More preferred, when R! is para-
trifluoromethoxyphenyl, R* and R*® are each independently methyl, or taken together form a
cyclopropyl or spiroalkyl group, D is -O-, and R” and R® are hydrogen, R” is -CH,CH,CHo-.
Even more preferred, when R' is para-trifluoromethoxyphenyl, R* and R™ are each
independently methyl, or taken together form a cyclopropyl or spiroalkyl group, D is -O-, R’
and R® are hydrogen, and R? is -CH;CH,CHp-, R* and R*® are each methyl, or alternatively
they form a cyclopropy! or spiroalkyl.

[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 pheny! 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 pheny!
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cycl opropyl or spiroal kyl group, Dis -0-, and R7 and Rs are hydrogen, R2
Is -CH2CH2CH2-. Even nore preferred, when R 1is

para-trifluoronet hoxyphenyl, R3a and Rib are each independently nethyl, or
t aken t ogemwerooiressma cycl opropyl or spiroal kyl group, POIe3d3751R7  and Rs
are hydrogen, and R2 is -CH2CH2CH2-, R3a and Rib are each nmethyl, or

al ternati é’ﬁ%ﬁg{e@@ﬁthfap{lﬁéﬁn&ﬁﬁh Oﬁ’veﬂ@/dre erefe?d%'l)}' ARl EYd positiBR 8Bihe lrrﬂ)ngltlﬂe r

preferreé I ment s IS nono, or polysubs tltuted phenyl ; and
wher ei n Rshfsw&wﬁdwhm)él%abﬁﬁmtm%&ently | over al kyl, or taken together
forma cycl oal kyl or spiroal kyl group, the phenyl is substitut ed with at
| east one-NRS5R6. Even nore preferably, the Jpara position of the nono- or
pol ysubst[0a6d edInpyee ather prefesnad smbodiments,when RIRS R&no- of Poé)éﬁbséwdomhﬁ’eﬂ

A R e H O R R AN

one - SR4 pr&mebiynﬁle euhsnmtedraﬂdyl is, substignteshwigh pidsdst prsrhalf. Evea maye olef@#bl}’,

pol ysubst | t -SR4. [00641 In yet other
preferr e °o'(§| E‘?S@(epre T H(F%?'EH tLQSIEﬁl 1¥"'df{}' pol ysubstituted phenyl and the

phenyl |s substituted W|th at |east one -SR4, R is substituted | ower alkyl.

Mb , th bstitut.ed,al It t. Ut . t
o e SHRRED RSl o bt bl MBR R W bt U pRleelfif o
al kyl . s phagq; thé PGS i ls L-.mbsﬁmma mmmneas:mne-ﬁk eﬁmm“ad @Fﬁbaﬁumm’%amﬁem R is

nono- or ub tit en hen ubst.it d wt I east

one -SW 1 &nt 35 e F@g a%%éﬂﬁ It}e 5‘5)3 %é!:oﬁmpy Heﬁpé’f%’a@‘ﬁfﬁa?“ﬁ*epﬁa Vil

%ken Ej 0 g&%lyf Rﬁmﬁa w?aieoaagmmlbp@dexﬁlpummmlkwo@ rpmfﬁ'abl?;dfmﬂ wbasxeR ;\?bl y,
a an are each | ndependent prefera en Rl

is  nonoMege- BbP‘ilgiPB%t{t}“F‘gP]éeﬂy‘p "%%Pﬁtg ﬁg{’\%?ﬁeﬁy S}f at lgﬁbg? R'%ith at

| east Onecgi%d ¥ ah$ R Qg%aclﬁﬁﬂeﬂ%ﬁ&erﬂ?dndﬁl)b Rt & @ﬁ@ﬂ;ﬂﬁ@pemnmtme met hyl ,

R2 is.-CH CH2-. Even nore preferab

pol ysubs breferebly, whaarRy|is mepgs %H@Wfosqt'éte%ﬂl‘fgi’lr &'ﬁﬂ”gﬁy\l/\hsts Sﬁfuteldé’ﬁg’t atlggte - SR4,
R4 s - Cide Yﬁ@ﬁk%d 1cf,, A€ok eﬁtﬁaﬁ%&mehﬂy ﬂedlw&nm%@k @{zmzeﬁWWZ CH2-,

Is -0-. nmore preferably I S nono- ubsti t ut ed phenyl

and the phedryl Yétgnorg m&r@ltlmv@mﬁ tlhmavo-mé&gltysw%mteép eﬂy di%le phtyl 1S3 and
Rib are egf tdt&ﬁﬁﬂ?&q%iérﬁé SR, hﬂs @Fg R3R§1d'l?b Mﬁ@#ﬂdenﬁiz nﬂeﬁlyl and

4(tr|fluororre net hi o henﬁ 1S -0-, and R7 and ,are geac
R? is —-CH,CH,CH,-, R’ is 4-(tri uoromethanethxo) phenyl, D is -O-, and R’ and R

hydrogen.

are each

[0066] In yet other preferred embodiments, when R! is mono- or polysubstituted phenyl
and the phenyl is substituted with at least one -SO,R* R* is substituted lower alkyl. More
preferably, the substituted alkyl is substituted with at least one halo. Even more preferably,
the halo is —F. More preferably still, the alkyl is -CFs.

[0067] In some other more preferred embodiments 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
-CFs;, 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 -SR%, R? is -CF3, R* and R are each independently methy! and R is ~CH,CH,CH,-, D
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hydrogen. [0066] In yet other preferred enbodi nents, when R is nono- or
pol ysubstituted phenyl and the phenyl is substituted with at |east one
-S2R4, R4 is substituted lower alkyl. Mre preferably, the substituted

al kyl is soistoov/umsed with at | east one hal o. Even nor eP@HER280388Ty1  t he
halo is -F. More preferably still, the alkyl is -CF3. [00671 In some ot her
mor e pr efierd edy §HRad b ienisty, W RRis thénd R GolyQibstitRdd BhEAFL, 'aﬁdlih@g)he anyl, the
phenyl is substituted wth at |geast one - O¥R4band R4 is -CF3, a and Rib
are  eaclsubsigdpbwitbat legst gae 1HRR & iy LFanRT g RAee pash idepeadentBmedyl or
spiroal k . prefer R Ban ' pastod pderenfdam |y

nmet hyl . ?gﬂqgg?%%%ﬁé& Ifsﬁfal\?ﬂ\}]ago R 1 ?mﬁﬁg?&gf" pol ysubstituted phenyl
and t he piveepghhydrogambstituted with at | east one -SO2R4, R4 is -CF3, and
R3a and Rib are each independently nethyl, R2 is -CH2CH2CH2-. Even nore
preferably, when Rt is nono- or polysubstjtuted phenyl, the phen?/I S
subst i t ut[@@s8hi t I ether prefetred eprhodin®Ris, when Rsis-1@p®:- oRpelywheiitytpd phanyl andch
i ndepend I A . 4] 2 6 ‘e HRBA832

PCT/ USZO%@% Bge}g'ﬁip%qsmﬁ‘tggd I%%teﬂt anrgfgg%grye er ab’llg, lsv\%(gzrll{ R'rzéltg2 nmono- lg[? e

pol ysubstpiré¢fambly, R EnO,R andort pesferaldn philli whensRibis tSQB1, 4 iviseistitated lowst one
-SR1e, R,.s =CE3. R3a.a ' ' : t S
 Crpcrpcat B lgorﬁPﬁ%@‘ﬁ%ﬁ%%%lﬁéﬁ%‘?@?ﬂ ?“gﬁﬁﬁ%‘qﬁﬁ% P‘},ﬁﬁp?%st-"g?ﬂa%d R7
and Rs &t neacprefeyabtyo therhalo[fO06 Mork praferbtdy stih, dfeatlkybd-@hbodi nent s, when R1
I's mono- or polysubstituted phenyl and the phenyl is substituted with at
| east one NRS5R6, R6 is SO02R5 or SO02NRsR6a. Mbre referably, R6 is SO2R5.
Mor e pr ef(egedpl YinSbink bthetdaons piferted cBdd@iments whsreiuR S intonb-eat pobysebstitmddk y| .

Even nore preferably, .the substituted | ower kyle bsjsi.t ut it h at
| east- oné’hﬁ‘&ﬁ’o.&‘e vl ips Stm‘tﬁ‘?é‘?étﬁ% E?astt?ﬁf Tﬂ?g ’i]% & %Osng% %Pgﬁsglpi%# y
still, thewa! A ,i fd QA8 subs@0Rdllondd allomes alheR e RPref ech esieperdostiyment s
wherein RL is nono- or pol ysubst{gt ut ed Bhe tl] t he_phenyl. i ybsti tuted
with at 1Tyl errfakepiagefior fmacyeiopioy! qespirealir) grppy faryP e-e&kilf- 84 and
the substgs® %@@aéhoiﬁﬂépeﬁ&éﬁﬂ* rhethyl ChioreRrafeibly Eill) vitieg Rashmondeqepslpnt |y
met hyl, or taken together forma cyclopropyl or spiroal kyl g{) up, s More
pr ef er ablsybstitded aheayl, theophspd ie sebstifuied SHEneRast PrmstRyY » Ry eRefSabl y
still, Bited TowER iyl Othe Pbiutst R tantye ds POBNYend R Q@ T Ydre ietich
substi-t\tlj\?g%tl\%tﬁ at Ieays’t2 one NR5R6, R6 i8S SO2R5, R5 is .
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 -NR’R®, R® is SO,R’, R’ is
substituted lower alkyl, the substituted lower alkyl is -CFs, R and R*® are each

independently methyl and R? is -CH,CH,CH,-, R” and R® are each hydrogen D is -O-, and R’

]

is 4-(trifluoromethanesulfonamido)-phenyl.

[0070] In some other still more preferred embodiments of the invention when R' is mono-
or polysubstituted phenyl substituted with at least one —~OCF3, the phenyl is substituted with
at least two ~OCF;. In other still more preferred embodiments the mono- or polysubstituted
pheny! 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 pheny! is substituted with at least one ~OCF; 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 —OCF..
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substituted | ower alkyl, the substituted |lower alkyl is -CF3, and R3a and
Rib are each independently nethyl, R2 is -CH2CH2CH2-. Even nore
preferably, when R is nono- or polysubstituted phenyl, the phenyl is
substi t ut edvoreowos20l east one -NRSR6, R6 is SO02R5, R5 PET/UBWPXWTIIUt ed | ower
al kyl, the substituted lower alkyl is -CF3, R3a and Rib are each

I ndepende[ﬁm’y% nﬁtsBMla ofHeFmBR préferrdd HdatdA s wifei?RUisRfond! 6r Rlbdindésrgen D
is -0- -(trifluoromet hanesul f onam dog -i)heny 0070] l,n some

ot her st |Rhenﬂﬂﬁ‘éﬁ1§@é?@ll PesabsSBlY iR deastome -QEF} qaﬁﬁnﬁ\h@LRRlanﬂ§ nono- or
pol ysubst ¢ 'éﬁéﬁdin@etbgﬂdéhtlf ‘tﬁ%?ﬂy'l tdl‘ttﬂ&n%ééﬁleﬁtfoﬁrﬁﬁl%fyd@ﬂ}gpﬂ gg:ﬁu’o hétazg ghRignyl is

substituted wt east her St nor e rred

enbodi nengretpmfeqablnoR “epd BS |ay%€asb mdpmmé@ltlypwélw Mose mrafsbit tilewhsd Rh at
| east ong %%r?:@ﬂrs&ﬁsh @ﬁemal&m ghenPd-’lUsbﬁ%hﬁteﬁLmﬁf[dttlé&t' dﬁ@s-o%fF affch of

hal o and 5 he |nvent|or21 such
4, 5- di hal a1gst anei~Cl.wpod &neanlddi( y pleeash indepgrgently methyl, R” is —CH2CH20H2- Even

5- hal o- 2, HRR e
monor Cor o plethbl; WRECRT ﬁﬁﬁ@‘?ﬁ%kﬁ%ﬁ‘?ﬁ%@% 01 BULEbRA Y sl 1 and
at | east wxﬂna Izl e -O6F mcl ¢ lepast ong-C], land B *fand RE&X aeneash independéndlyrmethyl,

enbodi neng=s. 4 _Aono- or pol ysubstituted phenyl, the phenyl is
subst i tutr%cf %ﬁh@%ﬁﬁs 20 |1 WD 2004/ 048320 PCT/US2003/ 037511 [0071]

In sone ot her rmre pref erred enbodi nents wherein RL i s nbno- or

pol ysubst hen and th u t Wit one

- OCF3 an bgﬁ mc?n heraxorc en%aﬁm?%’% nt?é'}ﬁ g%c %!‘”g eopengolgtS ﬂ)‘e’?iﬁ'%%yl, or
t aken toqﬁehﬁ;ﬂlé phiciyhbis emhmmﬂepmlat tenst b FOEFK R ayd(ﬁﬁ‘bare eadhrimdeperaikrthabl v,
R3a and R are each i.ndependent th refera sti when R
i s nono- %?tglﬁo?rﬁﬁfﬂg?gepﬁf S EI@P%EHE flﬁ?aﬂﬂh@ﬁwﬂo Igo?d’ﬁ%#?lﬁt "gge%t h at

| east ones n%—%r@ﬂ@-suﬁdﬁtdt&ﬁﬂienﬁ aRd th€phenghid sRBdtuesddvifhi dbleastewe aOOF;, R™

monor - or FOIRSHEEHEBY. NPTy FL Ry is e GURLNEE B PR ot

| east onesub%éﬁ armd aﬁleaétecast-omrg am@R* aniRR3ze aaaﬂ 1ﬂepexﬂeﬁ1yemahy1 R? is
I ndependent | s -CH2CH2CH2-, D.is {EO? 1.1n sorrE ot her

nore pref & 2‘éﬁfﬂod ﬁ’f@‘ht’%"rﬁ\/r%‘?fe‘ﬁ’m hep Ry ‘sof’“bﬁ‘ﬂﬂ”)‘?d Kenyl
the phenyéubéméélaﬁhlat Hafdwdi IJURL RY @as R M eamﬁaepeﬁa’eaﬂﬁm@ BndR® ieach

I ndependently net or taken together forma cycl opropyl or spiroalkyl
gr oup. 2§He‘f3§ra%I1§/'O'Men R

[0073] In other still more preferred embodiments, when R' is mono- or poly-substituted
phenyl, the phenyl is substituted with at least one —OCF;, and R* and R® are each
independently methyl, and R? is -CH,CH,CH;-, D is -O-, R’ and R® are each H and R' is 2,4-

bis-trifluoromethoxyphenyl, 4-chloro-3-trifluoromethoxyphenyl, 4,5-dichloro-2-
trifluoromethoxyphenyl, 2-chloro-4-trifluoromethoxyphenyl, or 4-chtoro-2-
trifluoromethoxyphenyl.

[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-.
-21-




I s mono- or poly-substituted phenyl and the phenyl is substituted with at
| east two -OCF3, R3a and R b are each nethyl. Mrre preferably stiII Wnen
Rl is substituted phenyl, the phenyl is substituted

- OCF3, and %é"”ﬂﬂﬁ?ﬁ b are each independently methyl, WEéBUQZtMJ’
Even nore preferably, when R is substituted phenyl, the phenyl is
substituted with at least two -OCF3, R3a and Rib are each independently

met hyl ge-gl L& -0-. nilQ073] N re

pr ef erreghﬂ ﬁodl mant S, p\%en eﬁg&%ﬁ&, %r qgoﬂgéjgﬂédt}ﬁég{'%eg&cﬁ) plﬁﬁ@?iylg, t he
phenyl i s(tnsﬂﬂmscimdthﬁnemilfmyﬂhp@yll eerst 4-(riflucr@orBaneadnaBidolapiend. ar eMoaz h

i ndependen t each H
and Rt i spr%fle%lb{mwtﬂgl} R 1151 8&5@}1{% xﬁe%% gny’l Rﬂ&ﬁuor&nethalﬁzsﬁﬂgylﬁﬁhe%&fa

4- chl or o-@- ur(u-fﬂuummﬂmnésobfgmhmw-lphengd,SR janti| BF car@-eath i HydrogeoreetihBx jpheny!| |
2-chl or o- 6 trifluoromethoxyphenyl, or 4-chloro-2- trifluoronethoxyphenyl.
[00741 | N0t her preferred enbodinments of the conpounds of formula | or
X, is 2, 4 bi s-trifluoromet hoxyphenyl,

4- chloro oronet i.chl r|fluor thox henyl ,
OO ot oL SRRE e BemaBE BRSaPs bR IR e
More pr efsﬂbﬁbﬁt&‘d allwlellib & subsiltlﬁcdﬁlalbylﬁieﬁd’ Imldﬂmteﬂibbdimmplﬁéliwﬂkyléae having
chloro-3-trifluoronet he ?ICh }f biluoromat%&xy henyl ,

o bl or ot Eener (TSR BTty T 15 o 0 i Rios Gielstebls. AaF B0 ARE 1 B¥Theny!
R7 and Rsmé&@e%reﬁﬁdﬁl Yuisoges toafgr.D Most- feferabBln js i2e2004/dBkB J2€Ferred

PCT/ US2003/ 037511 0075] In other preferred enbodinents, R is

4- (trifl ysatedineisnRiFeYe §henyl , 4- (trifl uoronet hanesul fonyl)-phenyl or
4-(trifluoronethanesul fonam do)-phenyl. Mre preferably, when R is
4-(trifluoronethanethio)-phenyl, 4-(tri fI uor onet hanesul fon sphenyl  or
4-(trifl dﬁﬂmfetlnamum'mawmfﬂm@mh e Aormde RUT X‘F&d é% and D
is -p_ é}&@] mk bg%& @1@% rmh@ of 16w Ju%zplo@\ tmceartogaﬁaw*oﬁm N

conpounds tituted al ene or substituted al kylidene. In
ot her errbordloa&mltw sRirosllsyl grocipt cRreferahlbyy fhﬁg}* erbRgegrenns|arg exchindependently -

wh
pr :1[ :r gb: Iy, lqulﬁlf}g %tr%%g%tdgg&%ofﬁéﬁa %f)cg{m%r ef ghé%uﬁn ,Emhﬁl Edo?ﬁrg@égﬁnm%gr

pref errednd R* groups are each independently methyl, or taken together form a cyclopropyl or

2CHZ-

spiroalkyl group.

[0078] In certain embodiments of the formula I or formula XIII compounds, the R’ and R®
groups may, each, independently, be hydrogen, alkyl, or acyl. Preferably they are each
hydrogen. In other embodiments, no more that one of R” and R® is hydrogen.

[0079] In some preferred embodiments, R* is substituted lower alkyl. More preferably, the
alkyl is substituted with halo. Even more preferably, the halo is fluoro. Yet more preferably,

the substituted lower alkyl is —CF;.

[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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enbodi nents, nis tw to ten. [00771 In certain enbodi nents of the formula
| or formula XIIl conpounds, the R3a an d Rib groups may be | ower alkyl,

| ower al kenyl, or lower alkynyl, or taken together forma cycloalkyl or
spi roal kyl W@ #p048FPef erably, the R3a and Ri b groups aPeVBEEHBRdkpendently
| ower al kyl, or taken together forma cycloalryl or spiroal kyl group. Mre
pr ef er ablayieyl, toh eubisited 2gvebr Bkl Gh PetRshenpRicered bmbaiitage) #E itibyeralityltydr, or t aken
t oget her form a cycl gpropyl or spiroal kyl group. [0078] In certain

enbodi neftestigied REerad¥hula | or fornula X I conpounds, the R7 and Rs
groups may, each, independently, be hydrogen, alkyl, or aryl. Preferably

they are each hydrogen. . ln other enbodj ts, no it.hat one of. R7 andR8
i s hydr od®4$1][ doyope ?W@m%f&wm@ﬁgggq%h{ig{%% Js sipsatured ity | ower
al kyl . Mgy Bf bl ¥, othdtembdkiidents 6f &idsphiipbutide bf Woinlulfdl 6. XEYER' 0T €
preferably, the halo is fluoro. Yet nore preferably, the substituted | ower

al kyl i s sulggtigited WtBOICH:mSQa6Es, pF EPPEdenbodi nents, R4 is hydrogen, | ower

al kyl, substituted |lower alkyl, |ower al kenyl, substituted |ower alkenyl,
aryl, substituted aryl, or haloaryl. In_other IvPreferred enbodi ments, R4 is
hydr ogen,[0083he dn sgmeyrefemsestesbiogimeats, Pdsved- o 18y MoggpeferablypRi§ tQted aryl, or
hal oaryl. In other preferred enbodi nents, R4 is hydrogen, |ower alkyl,
substituted Ilower alkyl, aryl, or substituted aryl. In other preferred

enbodi merff883] Rin pthertpyefermeembodinkats, D 2ploviey alodigeng 28 rgr skyievssAdorg/ 037511
al kyl , or i Lt I ot her preferred enbodi nents, R4
%’g{?}@&, %Eﬁ IS\Qelj a?&ﬁ{ien% oﬁ' er Llﬁyl\‘.ﬁt(

is | ower P4 sub uted lower alkyl. [0081] In sonme enbodi nents of
t he conpounds of forrmula I or XIIl, R is substituted with -CN or -QOCF3.

| n ot her di qen f s: of . fa l. , i

substi t utlg@&i t hlﬂls-0 %gfefe%&%l@@ &%ﬁgml%g& lF(%eB%]hg‘lg(h#gc}?reqobr% reer red
enbodi nempreferablyjj9s 1@ 6. or -S-. Mdire preferably, Dis -0-. [0083] In other
preferred enbodi nents, Dis |ower alkylidene or |ower alkylene. Mre
preferably, Dis |ower alkylidene or |ower alkylene. [0084] In other

pr ef er r eqo@sspodi sR&EtBefeqred embadinientsglgiar] dr@. t he range of 1 to 10. More
preferably,j is 1 to 6.

[0086] In other preferred embodiments, R! is para-trifluoromethoxyphenyl.

[0087] In some preferred embodiments, R® is hydrogen, alkyl, substituted lower alkyl, alkyl
substituted aryl, R® and R® taken together with the atom to which they are attached form a
heterocycle. In other preferred embodiments, R and R® are each independently hydrogen,
alkyl, or substituted lower alkyl. In some preferred embodiments, R® and R® taken together

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.
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[0085] In other preferred enbodinments, k is 1 or 2. [0086] In other
preferred enbodinents, R is para-trifluoronethoxyphenyl. [0087] In sone
preferred enbodi nents, R6 is hydrogen, alkyl, substituted | ower alkyl,

al kyl  subs}d bodl/edsary!l . RS and R6 taken together w thpghesaépdrsio which
they are attached forma heterocycl e. In other preferred enbodi nents, R6

and R6' are each i ndependent dr ogen, | kyl, .or substitutedq | ower
T 1 AOG0f e ey D e i Ron e ComBouoTLe (RIEBROT By HeRthet ey t ho

a;gmdt 0 whmebuérghey f&ﬁrﬁd 1At gﬁﬂeﬁ ngma ahﬂia@rhﬂﬁwli‘daﬂiy a%%&%]e lsagt ml f. kvl
enbodi nent s i s i ndependent rogen yl , substitute mer al ky
or al kyl Pacferablyy the sompgupd is qfrf"%{'ﬂlﬂeﬁ/ l‘éﬁ"F’g @%Bﬁcﬁﬁ‘rf’éy agegptable salt

i ndependeytdelcoRydiAdE formudlky! , or aI kyl substituted aryl. In still other
preferred enbodinents, R5 is i ndependent ly hydrogen or alkyl. [0089] In

sone preferred enbodi nents, R7 and R8 are each, independently, hydrogen or

acyl, o O GHBRNY ShodE maf GoraiR oo ARG XHREBRcal23 VO
So0ai a3 35 B RyEhis 03751C1igés o may Fe ¢ cally?

0090] In an){ t hese teachr;gr
conpound SBIPSUM@ ¢3rfhﬂer#qﬂl§na'}¢e[§}a}'d@ 1&91@%1‘1 apHea IY@%&aﬁ@e@rc BRsuT s, a 1 formul a
XL, or g ?I 2 Lﬁ& %Je%lé‘ﬁ:?:ﬁptaﬁ'&”aﬁ Shitrit ROLRAE fomfRr & £E@RYe aPehe

corrpound |s o romula’ |, nore preferably a pharmaceutrcalha‘i/ accept abl e
salt of inthededowniess the ser=c1ﬁcmt¢rm emistry QDBINeTolepB ifrpscideally 5 net hods

may cont %rg:&ra@n% fprgrara £R!ikMfate SHAY gh&ara&%enr‘e%nm ]%r%&ﬁn pignd may
be isolated 1h optically act racemc rms. Thus

di ast er eomsires of staxceispmers orybe aﬁrpdramldlbyg@om terlniques inshidingt ot mat hﬂltﬁ‘ﬁl
structur

formis 2%2:5‘7%? 1“@3? Ié}d?a(r%%m {f 21?11§ IgltQ ﬁ?@’p?&m%%hgﬁa%&%a&?n&ﬁﬁie%g{%aﬁ&ﬁp ? onﬂ Ie(|r;ar e
and i sol pieferantizb saipfqrmatﬁdnyreaxysﬁauieatiomr angl, thedike, ex dprphizgl synthgdisieier Gbm
i ed SPE SRR B Pabs e PEFRES b B, oo’ Dhace. and chira
chromat ography, preferential salt formation, recrystallization, and the
del | ber at0082) P BrpRpgelthe A uen dEhe BBl oty g eral s o by
the invention 1l(BN(Ji-ﬁﬁ'ﬁmromethoxyphenoxy)propyloxy)-5-1sopropyl blguamde
1-(3-(4-trifl uo%?ﬁ-&ﬂﬁ%@’&ﬁﬁ% Pu&yﬁp Xpy? 3-5-?50{:?08 amde uigl?clc%%fe
1-(3-(4-triflucromethoxyphenoxy)propyloxy)-5-cyclopropyl biguanide;
1-(3-(4—triﬂuoromethoxyphenoxy)propyloxy)-5-cyclopropyl biguanide hydrochloride;
6,6-Dimethyl-1-[3 -(4-triﬂuoromerhoxy-phenoxy)-propoxy]{1 ,3,5]triazinane-2,4-
diylidenediamine;
6,6-Dimethyl-1-[3-(4-triflucromethoxy-phenoxy)-propoxy}[1,3,5]triazinane-2,4-
diylidenediamine hydrochloride;
1-[3-(2-chloro-4-trifluoromethoxyphenoxy)propyloxy}-5-isopropyl biguanide;
1-[3-(2-chloro-4-triflucromethoxyphenoxy)propyloxyl-5-isopropyl biguanide
phosphate salt;
1-[3-(4-chloro-2-triflucromethoxyphenoxy)propyloxyl-5-isopropyl biguanide;
1-[3-(4-chloro-2-triflucromethoxyphenoxy)propyloxyl-5-isopropyl biguanide, mono
phosphate salt;
1-[3-(4-chloro-2-triflucromethoxyphenoxy)propyloxy]-S-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;
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1-(3-(4-trifluoromet hoxyphenoxy) propyl oxy)-5-i sopropyl biguani de

hem succinate; 1-(3-(4-trifluoronethoxyphenoxy) propyl oxy)-5-cycl opropyl

bi guani de; 1-(3-(4-trifluoronethoxyphenoxy) propyl oxy)-5-cycl opropyl

bi guani de yslipgdikasi de; PCT/US2003/037511
6,6-Dinmethyl-1-[3-(4-trifluoronmethoxy-phenoxy)-propoxy][1,3,5]triazinane-2,
4- dlylldenedl I ne; .. . . . o

6, 6- D1 et hyl - -6 ¢Aiblore 2 TSy PRSRORTPYISF O oS P BEY9% azi nane- 2,
4- diyl i denedi3sine,3 Byrbt@fidre2i3ddthydro-benzo| 1,4]dioxin-6-yloxy)propyloxyl-5

1-[3-(2- chloro 4-trjfluoromet hoxyphenoxy) propyl oxy] - 5-i sopropyl bi guani de;

[ 3- ( 2- AFPEPELYEYaRIdE] yor omet hoxyphenoxy) pr opyl oxy] - 5-i sopr opyl bi guani de

osphate sal . [3-(2 2-Difluoro-benzo[1 3]d10xol S-yloxy) propyloxy]-S-isopropyt blguamde
[3-(4-chloro-2 “t'rifl uoromet QXY g on§# éDISO ropyl bi guani de;
[ 3- ( 4- ohl or 64344 EWP%%%FHE%%? )ﬁ?’@%ﬂ%&’ Y opyl bi guani de,
nmono  phosphat g3 $4(difluoromethanesulfonamido)phenoxy)propyloxy]-5-isopropyl  biguanide;
1-[3-(4- chIoroq2%t¥|f?uoronethoxyphen%&y p?gpgroxy 5-1 sopropyl biguanide,
bi s pho@pﬁate salt; 1-[3-(2,4-bis(trifluoronethoxy)phenoxy)

propyl oxy] - 5-  $9R4 @R Qxhgtﬁﬁ{éhnﬁﬁ Dpheh x9]-$-is3piol 1fﬂlg§|@ﬁlqsﬁt hoxy
phenoxy)propylgkg gﬁ |%b rop ny&%hfggﬁﬂqﬁgngm) 802?0

PCT/ us2003/ 037511 1-[3- (4 5 dlchloro 2-trifluoronet hoxy

phenoxy) I
gb@gg %%’e}’tg@l hﬁgﬁlﬁféﬂﬁé ﬂxpln%':%'ahqjsedlrected to composmons comprisin

1-
ph
1-
1-

1-[3-(2, uor o- 2 di hydro- benzo[ 1, 4] di oxi n-6-y[l ox %propyloxy] 5
i sopropyl bi gatdpastiene cmmn:gun(dzafiolmu{m Tigp K& b@?ﬁupnacs]ﬂmaax @ccmalw %l

propyl ox |§Bpropyl bi guani de;

1-[3-(4- 1uoronethanethlo)phenoxy)propyloxyl 5-i sopropyl biguanide;

1-[ 3-(4- (tr|fmuamoumﬁdummmsumbﬁbaw¢ﬂﬂ$bh@nvmy)propyloxy] 5-i sopr opyl
bi guani de; and
1-[3-(4-(trifluoronethanesul fonyl) phenoxy) propyl oxy] -5-i sopropyl bi guani de.
[ 0093] | rjoegay t aiSuclemhnpbmmns sire pﬂaparémilemetdandeSW'ﬂﬁ mptebletpbammnpuisﬂt i ons,
conprisin S ne.c nula L. of ‘e
phar mac elP??CEQFP%’/ § c?xc Bll-ﬂéeang%lemnf oe"r‘sé z amac ried! Scx és, qethaedmon, ed

Alfonoso R. Gennaro, Mack Publishing Company, Easton, PA (1985). Pharmaceutically

acceptable carriers are those that are compatible with the other ingredients in the formulation

and biologically acceptable.

[0095] The water solubility of the hydrochloride salts and most other salis of the parent
compounds may be limited, so when solutions are required it may be preferable to add
solubilizing agents to the water, such 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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at | east one pharmaceutically acceptable carrier. [0094] Such conpositions
are prepared in accordance with acceptabl e pharnmaceutical procedures, such
as described in Rem ngton's Pharnmaceutical Sciences, 17th edition, ed.

Al fonoso Rwdam@ge Mack Publishing Conpany, Easton, RAanstéBb)7s1:
Pharmaceutically acceptable carriers are those that are conpatible with

the other ' | f I | e.
[0005]  TredeE ER S ol sy AL AR R bl AR, o AR T sal 1
of the paodinm cad:ompwkmdmhhdgsebnoljfvmmmhdlsm low erelting] wenieo argl ian exchaegei red i t
may be preferable to add solubilizing agents to the water, such as

non- aquecgﬁs 5ol vents. Alternatively, a nore soluble salt may be used or a
very dilute solution prepar ed. [0096] The corrpounds of this invention maybe

admi ni st 3@]@% §Fa d—m&{ r en {‘e?‘erre\é 'and %gé anr txlg)rle S e algl@%}tér%%%v@f felbted

convent i rrlers iers can

i ncl ude q:mjueﬂs ofibéing Edabﬂi)t am;orhsd bhatammes @ ssfficiantt lewds fol maI@rthmgmqgenﬂss
ot oaci o Hheieret imyerr ¥ SRR AE AP ERF Richis, o Taons fir B fpectea
encapsul ais¢ fg bawt eh Isaﬁﬁclehlrnopm}diy’ewto allbw teahdraentic sgeat foienek ;olntmmmleh& solid
that is in adm xture with the finel ggﬂlglded actiyv r edi ent

|
Labl et s, SFECHET B IAGHEmEm JPTRIEoR Fs BHERT Rl mied
necessar Yo, G451RE, pHR] GPsudésOfiehdts, %i:‘anulﬂs, powillead) l:l@e“ﬁﬁg)gmﬁs‘, Epénsivhs] emaBioaaCct ed in
the shape and size desired. The bl ets refe ably co tlal n up
to 99% GPPROW@%@P%OIP%%BF@H‘# P{Eﬁfﬂa T %‘ s aﬁf‘a‘}a&rﬂérﬁg Fave 1%@%
exanpl e, vagdes Ul PAREIYRAER . sohntidhs for\Vajediéid of 48856h. POVhErS 24P fophiaié Sdhli | -

magnesi um stearate, talc, sugars, |actose, dextrin, starch, gel agin,
cel | ul osdiecastamipe formmlaiios Biay asHds dilucais Blging pRRHYs. dispersipg adents, surface-

pol yvi nyl piyer Qhdnill Nbrica rigéﬂté n&aﬁ@ Sfatefial, IFRATor%C RANEE colofifif Ngents,0097]
Oral forrmulations are preferred his invention has the advantage over

rel at ed cpmndlqét@leme ts@rnw&t%fadsweytea%d}rbw {henenhampasenically, racsepiablit | evel s
to make th %W&g&qéglen’gelﬁm RARFE Hhrch %W%Bltaﬂeoﬁcﬁgé‘lsjta‘fchﬁ%lb Vﬁnaﬁiismm

therapeut I C agént l'ati’ons for oradl I njected use are based on

suf fi ci enteasits}, afiirddrysjallise qeliulabd, Bovidens, hxdquamﬂt granpajerated ois, @atvalyeald| ut i on
in the %err?gpoﬂﬁjer a%&l:ﬂsnsoiﬂlgﬁg UL RS Biomird @BNeR of EAbSuIE LI AfKeONS

I ncl ude, are no
the formulations may be presented as premeasured unit doses or in multidose containers from

which the appropriate unit dose may be withdrawn.

[0098] Liquid carriers may be used in preparing solutions, suspensions, emulsions, syrups,
and elixirs. The active ingredient of this invention can be dissolved or suspended in a
pharmaceutically acceptable liquid carrier such as water, an organic solvent, a mixture of
both or pharmaceutically acceptable oils or fat. The liquid carrier can contain other suitable
pharmaceutical additives such as solubilizers, emulsifiers, buffers, preservatives, sweeteners,
flavoring agents, suspending agents, thickening agents, colors, viscosity regulators,
stabilizers, or osmo-regulators. Suitable examples of liquid carriers for oral and 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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to, tablets, pills, capsules, sachets, granules, powders, chew ng guns,
suspensi ons, enul sions, suppositories, and solutions. Particularly
preferred for oral use are tablets and capsules of all varieties and

m cr obe- f r & ®oelugizons for injection or infusion. WierECTg2eGP8Is8t e and
necessary the formul ati ons nmay include diluents, binding agents, dispersing
agents, surface- active agents, lubricating agents, coating material s,
flavoring agents, coloring agents, controlled release formulations,

sweet enef@98} wﬂinhagmcpmphmgﬁmwt wylclae@@fwlﬂfp@tw@ﬁdmsvm@@pnsmn

exanpl e, bg%hﬁwereéeg P RIRIE ﬁgiasfeehai ?még &%ﬁf;or aib@&t&[ﬁméé fi&tiofBONESi UM

stearate, mcrocryst I ne PovI drogenat e unsat ur at ed
oi | s, polS;egillcysths)ps canyalsople @hmmsﬂwd lmxerwslm@rﬂtaﬂ@mstrammytbhéﬂher

f or mul atl apsules and the Iike the formulations may be
pr esent ed as pr‘glr‘%é;glglﬁ%tgo m? doses or in nultidose containers from which
the appropriate unit dose may be wi thdrawn. [0098] Liquid carriers nmay be

d i I li xi
uved L, SRR B BRI Bin S RERT s S VARYRES: AP epel 8L TS,
phar rraceumiulsaulnl yh ac pmmhmcalllyqaucebtalﬂe rligeid, sa.g:hstaﬂe v@pregen-feen watgamrc

sol vent, amx ure har tlc t.a s or fat. The
i quid cRFFMER 13 &ﬁceeghlfa?olﬁ OBIHHQ& ?}n}? hl%'n C%I%eiﬁl |b3§Fms% CEPTEY such as
sol ubi | i zBtidkida@RWr itHer @reServitives end stamhmserbuﬁm ‘(mferabhehttameﬂlﬁuted fd avori ng

Pani || 2 PO epe BREAPEG B G0 Ot (0 BHo bR FEHES BoHeGHD P PRErs 1 or

oral andgpaieaink Qketts, saééaﬁdh§£geﬁtsldﬂ dthen hantiecenadatly aéqmprablecudhmzésy Sieht ai ni ng
addi ti ves as above, e. g cel lul ose derivatives, her ably sodi um

car boxy mEr Wil ¢ pisseed iv gnit dpsgfrm sy 8?16‘?’%“1?5‘1‘?’1' l§ MIRARBRSHRSS O al cohol s

and pol yky ghitRdRt €8 lstchtas @ boﬁteytmh hich ke iﬂpﬁjphaléelbse\/ﬁi}l Vewith&iwn,@rl s (e. g.
fractionated coconut oil and_arachis qil)., For parenteral %9 stratl on

the car r pep selighiogn o consentigte i ogn be pggd tQ GBlﬁmM?reé’?‘ﬁ)f‘P igegah! ap%pr opy!|

nyristat ey rfblaliéhs! fof %Jé’ctiféﬁrdi-é BfcFeraf]8 ablSRAId fhd %S%dd Red. | Guppbsiteted
conpositions for parentéral adm nistration. -26 004/ 048320

PCT[ US200@1taising the compoprgipu algoj cqniath yH#hseAsdars ie@a Focos Bt Ralxgheols i ch ar e

sterile %ﬂ{ePétth'B?th%—ran%Hﬁﬁﬁns' ons, can be adm nistered by, for exanple,
i ntranusc intraperitoneal or subcutaneous injection. Sterile

sol utions can also be adm nistered intravenously. Oral adm nistration may
be eit her[OlOl] Preferably, the pharmaceutical composition is in unit dosage form, e.g. as tablets,

capsules, powders, solutions, suspensions, emulsions, granules, or suppositories. In such
form, the composition is sub-divided in unit dose containing appropriate quantities of the
active ingredient; the unit dosage forms can be packaged compositions, for example packeted
powders, vials, ampoules, prefilled syringes or sachets containing liquids. The unit dosage
form can be, for example, a capsule or tablet itself, or it can be the appropriate number of any

such compositions in package form.

[0102] In addition to standard pharmaceutical additives there may 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 XTI
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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liquid or solid conposition form [0100] The injectable formmay be an
agueous or nonaqueous sol ution, suspension or enulsionin a
pharmaceutically acceptable liquid, e.g. sterile pyrogen-free water or
par ent er al o negrgb@bl e oils or m xture of |iquids whirit/usagsommiiai n
bacteriostatic agents, antioxidants or other preservatives and

stabiliz byffers eferably hut pnot limted to a si 0l ogi cal pH
range of ?@%%1 7.LH?? CWO&F of, prrg%atépvelnﬁ%n Y H‘%?‘S‘F‘lmfdgl&a &H?‘(IP:) W twygﬂ’éﬁbl ood,
tgijg:k_eni R@ovﬁsigﬁﬂhﬂﬁ)?e guﬂmepﬁhegmagewhﬁh ctliedﬁmberngpgmmnyad e?;blicalab Inyulkstep pt ab: e
addi tives. Suc or nB e presented in unij dose.formsuch as anpul es
or di spoBWSess i§ mrefersdy n%’é\}P@B'ss&B rProgess fypically &hé@es 8 %’g}é‘% eagta'ém%om) | e
from whi ghitdibR. aRehRERicHreluteSecdmyertiallyvalishle niny simiplifipsr abviagd sothefodr m or
concentrate that can bg used to_qui clf)l yﬁéepacrle an inj ecﬁ)abhe formnul ati on.
Al for mheaPiogsss shegs | hice ComRAndy 2 be rsupthsized.o for sxamples by fge &n free.

Supposi t @édeifed BiW, r VaRBidh§ eheERRRO Upptetbttd b kieaskilRd tlaptishn. S LIt rBessegar ri ers,
e.g. cocoa butter, polyglycals or other state-of-the-art carriers. [0101]

Pr ef er abdipclogaddn grapabtnevith the)pressapstipnare centemplated fo e pgiiced SR e. g, as
tabl ets, scafdPbhiny RIMBRRS ! thidgfitn, RWHRANSLAMKloSEH| & eOAmegianul es,
or suppositories. Tn such orm the conposition is sub-divided in unit
dose contpsfrifdgedlppropriate quantities of the active ingredient; the unit
dosage forns can be packaged conpositions, for exanple packeted powders,
vials, anpoules, prefilled syringes or sachets containing |liquids. The unit
dosage {M0A4} can Ibeonef embadimagnp| the Hvention Ui edifseted ofp| procesgesefor  PreRAring can be

t he appr jaf e. wﬁﬁﬁ f . ositions in package form [0102] In
addi ti on%gﬁlg{ogﬁigar Bﬂda%??ra etﬁltnggglr})tegggﬁti ves there may be included within
f or mul at i ons efntacteg compoundofdotma Hher apeuti ¢ agents, particularly
including other antimalarial agents and antiinfective agents. The
conmpounds of formula | and forrmula XIlIl my be conbined with sul fonam des
or sulfones to inprove the biolo i}dl\spep um and potency of these
conmpounds of formula | or for rrullﬁ Xl 1ITRY27 004/ 048320
PCT/ US2003/ 037511 [0103] The conpounds of the present invention maybe
prepared in a nunber of ways well knowmito those skilled in the art of
which the follow ng generally applicable nmulti-step process is preferred.
This multi-step process typically utilizes readily available starting

with a compound of formula III:

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

R RS
Ty iy R3?
oo MMl
L Sy N N R®
H H H
I
~-28 -




materials. Internediate products, if commercially available, may sinplify
or obviate sone of the process steps. The conpounds can be synthesi zed,
for exanple, by the nmethods described below, or variations thereon as

appreci at edydModdigsa6ki | 1 ed artisan. Al processes di sgdpgBgbsiosysassoci ation
with the present invention are contenplated to be practiced on any scale,

including mlligram gram nultigram kilogram nultikilogram or comrerci al
i ndustrial scale. [0104] In one enbodinent, the invention is directed to
processes forwhérgipari ng anti m crobi al conpounds conprising the steps of.

contacting a co nd of formula |1 0 of
formul a | Igl rrp('\)&lﬂ Q(J substifysd aﬂ']’l\fupftﬁqltw]] s “é'ite\gl %dafﬁ‘g %]E’a fi

condi ti ons SU§ufbbtﬁm@mt alalcyR QWtisifted CodRMiinaylalkyf, oOsubstimted: hEéroR31, log, L N N
R3a RD\RI DNNNR3b M H H | - -28 WO 2004/048320 PCT/ US2003/ Ogﬁ%&- wher ei n:

R is Rx, sub®bptituiedpetgroprylalioyy,whareipthslaipn saven groyeg pie mBginy!

cycl oal kyl ar Yieast oﬁélﬁl%ﬁththéﬂt 86lectddatkda the gfouB Tohdidting @ AONG, -OTFK eRAKbR), Ky |
substi t ut ed hetproar Py 5 6a
-OCF3, —SCF3, haloalkylthio, -NR°R®, -SO;R’, -SO.NR’R®, heteroaryl,
heterocyclyl or R! °O-(CH2CH20)J--, or combinations thereof:

R* is substituted or unsubstituted:
""U.‘ﬁ
/

O
(CRI aRl b)k

O

>

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 spiroatkyl group;

each R? is independently hydrogen, lower alkyl, substituted lower alkyl, lower
alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, aryl,

- substituted aryl, haloary}, 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 alkymyl, 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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substituted heteroaryl al kyl, wherein the latter seven groups are
substituted with at |east one substituent selected fromthe group
consisting of -CN, -OCF3, hal oal koxy, - SR, -QOCF3, -SCF3, hal oal kylt hi o,

- NRSR6, - SRRi04/0a3s®NRSRba, heteroaryl, heterocyclyl mirdS:2880{76H2CH20) ] -,
or conbi nations thereof; Rx is substituted or unsubstituted: CR R b)k \o

e o 1 2, 30 R AR B Vi Bond s Bk o

are each i ndegpigE Nwey aﬁkyﬂsﬂ,@mtbmﬁer atttykyll alkylosbstingedcaply br acyl, ower

al kynyl, or taken tg)ge h cycl oal kyl or spiroal kyl group; each Ris
[ ndependent |y hydr%g@ﬁ‘ Maaﬁc}yzy substituted | ower alkyl, |ower
al kenyl , substit ut; wlﬁwgérmﬂ(pmm(}, addower al kynyl, substituted | ower

al kynyl, aryl, substltut ed_ar hal oaryl, acyl, or heterocyclyl; each R5
i s i ndependent | y wa%@merfawiﬂto 4substituted | ower alkyl, lower alkenyl,

substituted I&%ﬂ%w%alygﬁgﬁ&l@agm%f substituted | ower al kynyl, al kyl
substituted aryl, or acyl; each R6 is independently hydrogen, alkyl,

substituted | ower al kyl, | over al kenyl, substituted | ower al kenyl, |ower
al kynyl, (E“?Ft 'YteHrnﬁQ ﬂr%éd 2l theydhple pr@&ééé’for Wﬁd{:ﬁéﬂ &Qh@édﬁﬁpouﬁ&w the - SO2R5,
or SOZNR or and R6 taken together wth the _atom ich they are

at t ached ffronin &Y, Wetlemwmﬂ@omw@ﬁxmgml R FdelpEREH R Wérf’ogéw eaghky| |
SUDSTT ¢ U b SR AL or | BNBTiopchlek A} o SREAII piofh ROWRY rtl edn, [ ower

al | cynyl [ ower al kynyI aIk uted aryl, acyl: or R5
and R6a imlhmdmgeﬂhmd Riiis HO+ ﬁeoté@rdmrp@rqﬂmeéwmuqéwatsen the a&qw@racersér m a

heterocygl yﬁ%g@cﬁgn %F He§ coﬁ‘%ﬁEnc‘ 6fntq§ ﬂﬁggﬁrﬁ/l Rf iy q{ﬂ?:%ﬁitﬁahgﬁﬁ'o%he% acyl; D

is | ower @l ene
2004/ 048326flRETheIBHe9thogpEDhyY., RY |%tdﬂygnomgélﬁnesallf¢4wﬂld tituRed iBower

alkyl, | O(‘fﬁgCI-ﬁ»hﬁ?n % and %t‘ 'a&éj g&n kn(agfeﬁdently methyl, or taken together form a
cycloalkyl group, R” and R® are each, independently, H, and D is -O-.

[0106] In other preferred embodiments of the process for production of the compound of

formula IV, a compound of formula XTV:

R'-D-R*-OH
X
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-0H
XV

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

R? is -(CHy),, wherein n is 2 to 10;
-30-




al kenyl, | ower al kynyl, substituted | ower al kynyl, alkyl-substituted aryl,
or acyl; R10 is alkyl or haloalkyl; j is an integer from1l to 20; and Kk
is an integer from1l to 4; or a pharmaceutically acceptable salt thereof.
[ 01051 Yet nore preferred in the above process for the production of the
compound oWVOAW4BBPula 1V, R is para-trifluoronet ho‘?&ﬂ?ﬁ%ﬂ?@?“ﬂz

I s- CH2CH2CH2-, R3a and Ri b are each independently nethyl, or taken

t OgetD her for nfoia aajtf[téhami wngler glmiin;ﬁops Riffigiont tRpravide thagbmpoﬁlmdwépm@enﬂhy, H, f
an is0-...Ln othe re,preferr odi | ve nrocess for
the proddd?i R °gF* Y ﬁrg%eg g&) npﬂgaﬁfgmgrﬁs £ ﬁ%‘e % g’tr%?rsg Iﬁgretrlﬂél,gm&{fa%os Sr 3B Bol ¥

4-trifl udsrmukt Naviatebiribphealirgdtly abbver RE liv Groblved-ra hifbiotdimethoxpipbenyl or oF-

each | ndSHBERET st RgT R R HACBaT e K7 g e st BaRRRadh, o
and R8 amnftifaohiakempgghadent 4 yyclddkybgdui)R’ and B are p@bOhdegendantip g, andef er r ed
oo T2 1 e B B R L 1 2
S e i st ot et

uorqine -di -2 oxyph 18- ok
e e ety i, S o anio  Op B 0hee Tl 5. 3
i s produced by contact] nﬂﬁ compound of the formula VI: R-DH VI wth a

conpound atsreagth depsndently, Bapnd R ®00H XV wherein: X is hal o,
nmet hanesul fonate, or para-toluenesulfonate; and R2 is -(CH2)n-, Wnerej nn

is 2 to 10; ) L ) N 2.
[0107] The route shown directly below is valid where D is -O-, -S-, or -N(R")- and R” is

hydrogen or acyl in the intended compound (Ia). Where the starting material is an alkanol
(VI), an excess of the alkanol is utilized and the desired reactant quantity is treated with one

equivalent of alkali metal sodium to form the alkali metal salt in alkanolic solution.

[0108] In instances where the desired phenol is not commercially available, it may be
prepared, for example, from the corresponding aromatic amine through its diazonium ion.
(See F. A. Carey and R. J. Sundberg, Advanced Organic Chemistry, Part B: Reactions and
Synthesis, 3 Ed., p. 588-591, Plenum Press, New York (1990) and R. C. Larock,
Comprehensive Organic Transformations, VCH Publishers, New York, (1989)

[0109] Tn 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 ttme 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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-30 WO 2004/ 048320 PCTI US2003/037511 for a tine and under conditions
sufficient to provide the conpound of the forrmula XIV. In certain preferred
enbodi ments of the process for the production of a conmpound of fornula XV
described dir | bove, R is 2-chloro-4- trifluoromgiiexeeny!l or 4-
chl oro- 2-t%f2ﬁ(%@?§érzr€t hoxyphenyl, R2 is -CH2CH2CH2-, R3a and R b are each

i ndependently nethyl, or taken together forma cycl oal kyl group, R7 and R8

are each, independently, H and Dis -0-. In other preferred enbodi nents
of the processphor the production of a conpompd ok fornula XV described
directly abo®é, R+ i Na@HA+phiX&% r Fuoromerhoxyihenyl V45 or o- 3-

trifluoronet hgxyphenyl or 4,ppdichloro-2- trif uoronet hoxyphenyl, R2

i s-CH2CH2CH2-, R32 and Ri b are each independently nethyl, or taken

t oget her form ¥=&JerEarRyPr=grgap oy ing are each, independently, H,
and Dis -0 07[ The route shown dire tl)o\b\el,mﬂjiﬁsz,&@ngﬂthere Dis
-0-, -5-, ar|rt'N(IR9) - Koo, RS dsrohye-ogen B acyR i nthe i nfended compound
(la). Were tlw starting matgv’ al is an al kangly (VI), an excess of the

al kanol is util'ized and the Uesired reactant quantity is treated with one
equi val ent of a&{=alp.methapgsifonae SeRtfriglens e t he al kal i metal salt in

al kanolic solution. [01081 In instances where the desired phenol is not
comerci al |y avajt+Bhl e-OHt risgholyelogerpionssert erd, f or lgxaﬂmkg’,xf romthe
correspondi ng afomatic am ne, TATOOOIT 1 Todiazoni umion. (See F. A Carey
and R J. Sundberg,XUa(dvancecil 8'gan| c Ghem stry, Part IB: Reactions and
Synthesis, 3'a Ed., p. 588-591, Plenum PredS PIRERYSHR™(1H9E]*Hd R C
Larock, Conprehensive Organic Transformations, VCH Publishers, New York,
(1989) [01091 InNJohmt@&seH@f\ anm nes;—thi-ot sy -0 phenol 8HQVI), an excess of
base is utilized, suitably &queous al kali hydréxide or al kali carbonate.
An excess of di hal oaailg%@ﬁ' - met hanesul fonate, or

di - par a-t ol uenesul f@flgth&c&) zths if§ then added, suitably a 2-fold excess
over the cal cul ated anpunt of VI. Wen an aqueous solution is enployed, a
surfactant or R,m‘PasE,/t)f ansk£o. agent—ray—be adged tg enhance the interaction
of the phases.” The mixt'ure is HBeated wthpsfiTwfig™as a tenperature in the
range of about 50¥to about 100C for a time in_ the range of about 1 hour
to about 48 hours, preferably about 12 hours td alzounHA®bQUrS.  The

m xture is cooled, and the organic |layer is separded@Fs¢H:IHat i on under
reduced pressure, _or s%parati on by columm chromat ogr aphy provi des the

- . D o
desi red oxy-, atﬁlanNRzo’r N7 +HCI+H0 —— o g \NH3*C1‘
+ AcOH
Vaor Vb 8 I
R, . (As the HCl salf)
: N R
D .90 = I
g7 SR OnNHgor 4 \\
N N R*®
H H
m

II
(As the HCl salt)

R} RS
lm,lN %.IN -
o o M NI
- Sg” \N N N R3b
Ri R 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 alcoho!l sulfonation agent. Non-
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t hi oal kyl halide (1V), its correspondi ng net hanesul fonate, or

par a-tol uenesul fonate. 31 WD 2004/ 048320 PCTI US2003/ 037511 R2 Rt +NaX+H20
DH + NaOH + XR2X - R"' X VI VIl IV X=hal o, nethane

sul f onat e, av@upHe4BBPuenesul fonate r | ~DH | D] +2KEFPEMBPIPII R | +
K2Q03 + 2 [XRZOH 2 L RR VI XV W X = hal o, nethane sul fonate,

or par a- t ginigieeSkiplea nAttepitdl [EAgENt: ot catditlonh of agecwmt beofound @nlarock, R.B. Zi X Rl

R XIVaIcohoI sul f natlo agent N X, .= f
or par a- t Stnerdenstyg) fﬁ‘i’ﬁice “Ef”ts}-IVwCJ:%hﬁéheﬁC&’ﬁi qiyl—é% :%’%aé‘;sga g s
I-?tN}-l[C)\( R203 @i@éﬁm S IeVi Wws anc[\l’i‘@(tm'lmﬁ) BidZectitd\ GroupX in\Brgafilic_ S)MtheszRﬂ Ed Zlohn
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the HO sgl Eampound of formula XIV may be prepared by contacting a compound of the formula VI
with a compound of formula XV (X-R2-OH), wherein R? is C,-Cy¢ 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 formmula 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 hydrochleric 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 (I, 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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',,. RI/DR2/ONH3+Cl- + NH NR b (As the HC salt) R3LI~ RSLUN Rap
R/D\RZ O\NN~N~R3b  H H H [0110] Alternatively, the desired oxy-, amno-, or
t hi oal kyl halide (1V), or its corresponding nethanesulfonate, or
par a-t ol uepesul f e may be prepared by contacting a t he
formula Xl @%%%09‘%%6 al cohol hal ogenati on agent or alco lﬁ:o[?i%g!ﬂ]l%onat| on
agent. Non- -32 WO 2004/ 048320 PCT/US2003/037511 Ilimting exanpl es of
typi cal realjegtatkaneliccwmiudion icam e ghanosatedcenieheedficedrpressure  taranekthe Resigd

Conpr ehengi vemg e%asﬂb%.lgte@ﬂ%%gd %l%dn%ﬁtc d@ﬂ{ H@r ﬁssltfgeﬁﬁhoc!h Fide Mt orssl‘?l 363.

(1989) afd’ ot ectl ve ou s 1n ganic
Synt hesi &ydrﬁtibdlaﬁdavhmh]@hrbe pwified/by8ccBomrs chrématogrxphyy oF b?—cmsaill(m@@u)Where

i ncor por at ed el n by referen d of
formul a X% b % p%roglﬁg%f/'gbg%thl eac({%}%‘ﬂ%n%g%rrpﬁ{}h%%b sug ?u or nu g Vi

with a cwmuﬂ@lmﬁxofmf@hahéﬁmfiﬁ Ramyoing Mhﬁrﬂgeﬁ%ndsmcmemﬁ chlakneflene, for
a time and r c to those utilized in the production of
a conpouRPdpst Gggﬂ’Wﬁllogd* gﬁ%%hg‘ﬁhﬁ% Mécting of a conpound of formula Vi
with a conpound of fornmula VII. [0111] Acetohydroxam ¢ acid,

N—hydrox ac tim date, or,a functional ui val ent is_7cO gert 9 t he
correspo ﬁb W&qﬁtlsr%ﬁ‘é‘?a @tg'f:’itolp cﬁﬂwafglg 'gﬂsg‘glfﬁt&?f{oﬁn cfe n*of base.
Sui t abl e o@s fin ihpabpehe aﬁ@@&&bdﬁaféﬁlsls\ﬂ@hféh 2 R, &k fhgdiotMertide I@tﬂrut@bbnaise t he

acidic proton in acetohydroxan ¢ and, i ncl ude ut are |i,m ted
to, NaOHSusResded 4p kaals?‘t"t%\‘ft ¥ptey HP‘%‘@C‘E?’ rEPYORHDFTL °’%ﬁ“f?afs? V‘??ét pita @Xreﬁ at es,

KH, NaH, jgifle tdifkehiviith anl BReSXYT aquadls kali, .Qﬁtaﬁlbld@ﬁédﬁwsodlﬁlamydﬁ)x{db\/ﬁm or its
correspondi ng met hanesul fonate, or para- t ol uegoesul fonati 'E‘é f%:ed as
above, | STECPEAaySHcaPaRREd-dred.And hegted wndss et fordramAbnst Lig Whé range

of about gl Jifh an BkcebObs 8 shitime héyla{tﬂﬂg @i gfor Wxadplel beelyl tlodde. h QUteS

preferably between about 12 hours. The solvents are renoved under

reduced pemplsiigneofhel raaptiony §‘§| ‘fﬂ’ﬂ?@lq COmpAReNLS; 3 FARPVER Lides Feduged RIESS O a
wat er - i M GehPh&ire LIS PMldcomPbRNt - The organic solvent is dried, filtered,

and 3
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evaporated to give the anticipated oxy-, am no-, or thioalkyl

acet ohydroxamate (Va) or imdate derivative (Vb). [0112] The

acet ohydroxanat e hydrochl oride(Va) or imidate derivative (Vb) is taken up
in an alk |@ phional ly with an excess of dilute mgper mﬁ added,

sui tably hyadr 06% oric acid, preferably w thout excess aC|d

m xture i s heated under reflux for a tinme in the range of about 2 to about
24 hours, preferably about 16 hours, and the solvents are renoved under

reduced R3S urv@]&@ms\agcyi hegi i &ltrs%ﬂhéﬂcl?%&’?{ﬂeﬁﬁab(é bs 1lﬁ§trdtéd5abt3¥éjrﬂﬁh| oride
salt). [01l1 The al koxyam ne h{droc ori aken up in an al kanol

and the awni@raeatcelrd &re%assﬁbg ik Gther: &%%é%@tﬂérﬂ%@) @nq Davidsqgy, Jeganpl e, a
| ower al I8S1 ed. The mxture is heated under reflux
for a t|E%E?%hfﬁ@n?g%ggd§?7ggd%§94 to about 24 hours. The resulting

sol ution nay be diluted with water, basified and extracted with an organic
wat er- i ib ol i er
reduced urlgﬁe ?hl%gmc J’O(‘ﬂmg‘%ddg‘in%‘gg s&ﬁ:ﬁgt?ﬂ[ Bfgg gﬁ cdg? onimdic
di am de elka)ol,assclaasfqﬂmolbuhr@h prcipetesthe sasdiym saltef 3-@anoAbR) ﬂ@ﬁnmxt%@ﬁ)

PCT/ US20 by nder
reduced AAEs TR ogf GF Yihioh Gl 1 il Sb oafieAERIRh el

i m nodi céahtiaanwith chipl silmmglaﬂembieat)temperam H?ndlpmdhtt@ppadﬂesséﬂle sospesﬂ'mt is hydrate

(1a), \Améggenl?ln Fcieel ale %he sglddst}ﬁtege% o%aﬁ%ﬁ erirt?%?a raa%Hydn%g) aglglé | zati on.

VWher e rs-a nono onega-s I cyan carryl ng no
subst i t uttethiyl-d>R tisothiowren@i)ni ng i m no nitrogen, then R$ in corrpound S
hydrogen and, in the thus obtained product of formula I, R7 and R8 will be

hydr ogen. [0114] Wiere it is desired either to place the sanme substituent
at R7 anp1R®] or TNhBotiokReai(X) inidded td haalkhyalicaghtion afl &° allgidatid tndethe i S
desired at R7, chloride h S .Suspended in a suitable
wat er - i nfrgpers eatng‘grc{ ﬁ?ﬂﬁs Wri’el?rfssﬁlé’/e%ﬁﬁlle@tgﬁ’l {/g%b Thgire ﬁ@ﬁ"% gflhsﬂ 8cet at e,
shaken V\dstéﬂacﬂlﬂllﬁ&mﬁécﬁwmf wagtigeus!) atdgabduct smtmbésxouaww@e sp@anairy dr oxi de,
the organi ¢ l.a gr is separated, dried, and heate lgﬂ reflgl;él for from
about 1 GB& Kt gunidine (D) o Thig (an rfhen, bgseagied withjthe, hydro YRDE| ng

agent , Qj?dr@éh‘?dﬂ?lla‘é‘altﬁﬁ%ﬁ Fdscridel Qfdvibasly Af sbdin ue@eRleacbapoudl (e reaction, the
vol atil e conponents are renoved under reduced pressure to yield the

desired acyl ated conpound. N--C=S S +Na R3a

NH R*® R
N\ )L * base/alkyl halide /I‘L )\
N N R®
H H
I Il |
where REis H where R® is alkyl

[0118] Alternatively, the appropriate omega-substituted dicyandiamide (II), for example, a
lower alkyl dicyandiamide, may be reacted with an alkyl halide in the presence of base to
provide the corresponding alkylated omega-substituted dicyandiamide (III). This may then

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

[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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+ Na''NH-N-- NR3VIII HR3b 11X S +Na R3a S RN N NXR3b CH3I \ | NR e~
lj H%H~{\ 5 R3aR8"I NRa \N-R +RSNHZ 36 HNHNHR3b II
RAN L-t* Ntl, N K+ RL RRZONH2 RCONXNNH NH NH 2 HH I~ 11

"R3b R~ R3 WO 2004/ 048320 PCT/ US2003/ 037511 Lq;[gsg R8 is
al kyl, a dﬁ?ﬁ%@%%gégynthetic route is desirable, as iléus até%ga ove. For

exarrple see Curd, F. H S., et al. J. Chem Soc. 1630-45 (1948) and
Davi dsonmethylegclohex@h@nicyibgnzensl Mhdustr Pr DIFRNG (®UBS) . infare] 61ommRe R3

I sot hi ocyang o%eﬁh\éhé'émarﬁfoﬁﬂdﬁq th1ik. S fb‘?i@%bﬁ t%%&ﬂﬁe%ﬂ?&?@?ﬂcﬂ%' n

al kanol , “such, as eth whi ch precip tates t iumsalt o
3- cyano- tieR3l ethet, Himefheseymethidhe, tetrahydrofuran (THF), 1,3-dioxane, 1,4-dioxane, furan,

ethylene glycol dimethyl ether, ethylene glycol diethyl ether, diethylene glycol dimethyl
ether, diethylene glycol diethyl cther, trieithylene glycol diisopropyl ether, anisole, or t-
butylmethyl ether. Other aprotic solvents include, for example, N,N-dimethylformamide
(DME), N,N-dimethylacetamide (DMACQ), 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-
pyrimidinone (DMPU), 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, tolucnesulfonate,

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

[0121] Stable salts are normally formed with a ratio of one molecule of NI 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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After filtering off the sodiumsalt and washing it wth al kanol, nethyl
iodide is added to the filtrate with rapid stirring at anbi ent

tenperature. The product separates. The suspension is cooled in an ice
bat h, the j tered off, washed with water. and gied,ta

3- cyano- S—Wr?fie)toﬁﬁ%%z}}% i sothiourea (X). [0117] The i sot |our eam?]) i s added
to an al kanolic solution of R8. al kylam ne and the mxture is heated for 4

hours i nl@22} essTheepierncs of dhe ippatbizigride myEogeas gp tthe, gnalgerls, crediesutheon i s
gr adual | yodivhiity 8€foph} tg8kivatives b¥rdacBbifwith SfPisriatelMbdt@deb.i Z€s out to give
the N - c?gno K(l% C?HRBHE 2‘% N2- R18 g})t?armalcdl ne (I'T1). aTrf‘i S caen then be reacted
with the hydroxyl am ne hydrochl oride salt (I I) as described previously to
obtain t S g,{lﬁg,mdmfgﬁﬁﬂ @ ehlﬂgd Basehatdiybyhal i de
N 1NNWI%§ Iﬁl\ll?qugG HHc ere & erea |sglkyl
[0118] Altheelommmeewychqah@ aﬂgp?héles -substitugpd- gm@mﬂ elgniddisaghosinigdicde
(ren), Tl )ﬁ@}d& gmr Vin B0 63 M.t h an
al kyl ha ag‘g Iﬁ 8‘%?%’?3%{& I%fé%ézsagblt?o plr)oggl y eu'(tzorr(:’espgxr}%gb

al kyl at egrooessepa-Eheleyelizatioreniayiileoy baveiiraad anb in vigre )V.lth'thn apprapyiate mqrob%e)rr eact ed
as descr ielti)zs,g,iessupra, to yield a conpound of fornmula I. [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 aptgti,C S gggg;egal L, 8kc ncl ude

hydr ocar l!)@trzl‘ﬂgol &Ilatnl?'rs]ﬁvegﬁgp%al:h ena rrvat ﬁ/oggplt her e%lﬁ)pwg)p‘{?amh

(I;)C/:% (L)Jg%ayqﬂ;:g/ (;n?g? anye,rea'chmhgjaﬂexydmnﬂe(ﬂé, taﬁyllttdbmydpmlainede salg5 Wit 26)614#1?48320
ane yl benz xyl ene

oct ane, Wﬁ@m%on@ %‘ trhgﬁlg R 8% VeIgnd t Ppki fct Aprotic

sol vent ﬁm&iﬂ&ryandiﬂhidelexm tsetrateﬁuﬂﬂl & minetid] escidy buch tas duydrochilonixt dmdgyrmhhane

t et rahydr of uran (THF oxane, furan et hyl ene chol

di met hy! a@ffr?évrsuc ‘Bﬂ’é’l ‘%‘8 et ﬁ%ﬁ“""g’f‘ﬁé’F a °&?‘%I%‘?F§?P8‘}Fee‘l&‘|"§‘8‘6‘r S et hy!

ether, daet- hﬁh&ﬂﬁs@m@oﬂ-etm;@tdwbpreﬁdner Thé fea@ioh mydyen @omtluyed bt WPCSOIT, opy|

et her, ani sol
preferabefy amblent temperature, and for 0.5 hours-10 hours, preferably one hour. The

product (XTI where R’ and R® = H) may be isolated by trituration with a solvent, such as

acetone, or by column chromatography.
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butyl net hyl ether. Qther aprotic solvents include, for exanple,
NN- di et hyl fonnam de (DWMF), N, N-di net hyl acet am de ( DMAC),
1, 3-dinmethyl -3,4,5,6-tetrahydro-2(1H)- pyri m di none (DWU),

1, 3- di net hwﬁé@%quol i dinone (DM), N-nethylpyrroli d&&%g%?ogfo%g\b |

f or mam de, cetam de, N-nethylformam de, acetonitr

di met hyl sul f oxi de (ODIVBO), propionitrile, ethyl formate, nethyl acetate,
hexachl oro,aee%f\Qne/ ~acetone, Yethyl nethyl ketone, ethyl acetate, isopropyl
acet at e, X - but yR acet &%’ Osul f ol ane, N, N-di net hyl pr opi onani de,

ni t ronet hane, nHtrobenzene, and hexanet hyl phosphor ani de. na[ 012Q§a The
compounds of the Hfles¥nt invention may be made in the folim of t|he

nonohydr ohal i ¢ atid addition lsalts and/or the sol yated chAppoun for
exanpl e the hydrochloride hydrateor t he~hyargifomder” Ghgr saltggmay be
made howexer by sinple reactfion of a base with aci d Band ma{¥ be desirabl e
in order t dify ies of the product, such as its toxicity,
taste, physi of release into the body).{HFor exanpl e, the
conmpounds may ormof the sulfate, bisulfate, phosphate,
nitrate, acetdte, ht hal at e, succi nate, phosphate, nitrobenzoate,
stearate, mandgl ate, N acetyl-glycinate, panpate, sulfopgte, di-sulfonate,
cycl ohexyl sulfamate, citrate, tartrate, propionate, gl Y{ccolate, |actate,
mal at e, ascorbate, hydroxynal eate, phenylathate, | ut amgit e, benzoate,
salicylate, sulfanilate, 2-acetoxybenzoates Twygsate,. ul fonate,

nmet hanesul fonate, ethane i sul fﬁgﬁt e, isethiondte, ne yl ate gl uconat e,
and the liKke. [012+1] St abjfe sal are_normally fornmed{w th rati o of one
nol ecul e of X | N5-di subs tutgﬁmm&nidodicarboninidi ~am 0 one or two

nol ecul es of nonoproti<€ acN{ (OF nore than one nolecyl e Nof com®und la in
the case of polyprotic acids) but the possibility of having basic groups
as substituents in R-, for exanple, neans that further quantities of acid
may be conbined with the disubstituted im dodi carboni #ldi c di am de in sone
cases. In addition the above nolecules nay contain vari ous, hydrated forns
with nol ecul es of water or other solvent includedt®s® pd lgrebutdr fornul a
of the stable entity. -36 WO 2004/ 048320 PCT/ US208%/08 R 1ate mpidg2] The

presence st N uylilldii Bl A ei0ed dr SER: 19 BReARIEAYLIE GLRAY Chodene

possi bi | 'ty of tornm ng~acy erivatives by reaction with appropriate

subst r at esmpdunds, 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 XTIT) 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 XIIT). 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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[0123] The di hydrotri azi ne conpounds of fornula X1l nmay be prepared
enzymatically by the oxidative cyclization of the N, N5-substituted
asynmetrical imdodicarbonimdic diamdes of the invention. The
cyclizatio , r naturally in vivo via netabolic The
cyclizatio&mﬁgém%%%g be carried out in vitro wth the g%%@%%%@??élnicrobes
or enzynes. [0124] Alternatively, .the dihydrotriazine conpounds of fornula
XI'll may be prepared syntheticall y rBﬁQ;ing al koxyamne (11), as its
hydrochl ori de salt, with sodium dicydndi amie (XI)R*n an al kanol or ot her
appropriate solvent. The product al kjgpxydi cypndi amifde (XI1) is treated with
a mneral acid, such as drochj oric I d, LR_an kanol, such as
nmet hanol , and ketonqlxéhc ™ ac e, Ofya cy prop ne equi val ent, such
as 1-trinethy|si|y|o%y-|-et oxy c\&l oprophne. THe reaction may be conducted
at 10C-50C, preferably anbient tenpergture, and for 0.5 hours-10 hours,
preferably one hour. The product (X Il where R7 and Rs = H nay be
i sol ated by t MIEtat i on with a sol vent, such as acetone, or by col umm
chromat ogr aphy. - 3F! JAQ204i048 320, R6IHLISR ARSI, Qovkhfded fRbedRSchERyRIy,O |1 NH
|1

NH as HCL salt R R2 HH NHZ N XU NH I NR7Z O RINXNH HC X +
substituted aralkyl, substitute)é cyc':\{c_:)algl laﬁcyi( su

ary stituted 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 R' 00-(CH2CH20),-—, or combinations thereof;
R* is substituted or unsubstituted:
L\""L.
/

O
(CRI apl b)k

0]

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,
Jower 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,NRR’; 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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al kanol +N'~NRS H X Il where R7 and Rs are H, and R3a and R b are nethyl

[0125] Wil e the biguanide derivatives of fornula |I have inherent

bi ol ogi cal activity, these conpounds, in part, owe their in vivo

phar macol ogi ¢ jvity to the netabolic conversion | nide to

Its corres%’&n@%"‘ﬁ%g%%) hydrotri azine netabolite (XlI1). g%@%&@?&?%ﬁnes have

been shown to be potent inhibitors gf di hydrofol,tﬁte reduc'é@??h%mFR) and,

as such, are subptiteted atpd. agxl; oR By AL R1 | teken Jasrther With e gPmdo BRECRBEY fenited to

antim crobi al ,pERNtSrm b deblycldd certain preferred embodi ments, the

di hydrotriazines of, the.invention (conpounds of formula X Il) my be

enpl oyed in an in Riad® gwsteney ndepcadentlidivarogay afybar #¥ht he bi ol ogi cal

activities of theip;PbeeeASRERE, 19@%%1&@,30(’i_5_@05_1\§n§-;bi guani des of fornula
d I azi |1

| are prodrugs of the dihydrotriazine of faornula ). These prodrugs do

not exhibit the fuklisbxdregeh, akyliwbytitutedlowergkddpwaraliepyh subsiivied 9%y are
converted to ' | )éﬁ("yf&lré BiE] BRENIBRRLISI-duBstitht¥ParyRBFlacyl;hus may not
be readily evglFﬁigg’elm _%}n Vitr g. However, t’hé b?(guellln?ce daerryi va%clyves of
formula | nmay be Rvédaligl echalaglylit ro by assaying for the activity of their

correspondi ng di hy‘%&ﬁfhfe s 1 0 d004’] I'n one embodi ment, the invention is
directed of methods evaltating the'in vivo biological activity of a

conpound of f or nullkislan int@8r frgn 2004/ 048320 PCT[ US2003/ 037511 R7 Li~ RsLI. N
R3a D~ 0~ 36__ R, R? bl . 1s R', substituted aryl,
a hamaclébs%%cg%ﬁ@%% S%g@he;'/

substituted afi@A sl used cycloal kyl aryl, substituted aral kyl,
subst i t utcethpeiyiag drlsteplofir yl al kyl , substituted heteroaryl, or substituted

heteroaryl al szlséyil\{g] I%rv?tironfotr glee blic%gtigarl a&ﬁr}@ b q{e%%ct%f %es&é?tﬁijvé !:’);cﬁgat%t h at

of the compound of formula L.

[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 inféctions, 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 fingi, 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 sclected from the group consisting of
Plasmodium sp., Mycobacterium sp., Toxoplasma gondii, and Preumocystis 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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| east one substituent selected fromthe group consisting of -CN, -QOCF3,

hal oal koxy, - SR4, -OCF3, -SCF3, hal oal kylthio, -NRSR6, -S02R4, -SO2NRSR6a,
heteroaryl, heterocyclyl or R 00-(CH2CH20O)j-, or conbinations thereof; R
i's substit substituted: (CRIRb O wherein el?(‘,:lt)ﬁ Rb are

I ndependent (ﬁlgﬁ%%# or fluoro; R2 is branched or ral% gﬁal n | ower
al kyli dene, or | ower aI kyl ene; R3a and R 3b are each i ndependent |y

hydr ogen, | ower aIkyI | ower al kenyl, Iower alkynyl, or t aken toget her
forma c iR I rogen,
| ower ﬁﬁﬁﬁ? %‘s’ﬁt ut elél E@g&v\dg b tﬁwﬁv g\;\iglﬁg Br%c eﬁ té’ P-Q g’?%ﬁ%{céﬁg% o

ﬁl Ikenyl I plamnelsusamtljvlwtlo m&etmltqamtiém ekpsare falakwgnmmaﬁeiﬂbted f@l:rbﬂﬁl&rtmped aryl :
cubet | 1 uiceliiiag of PR RRALHE VcoriBERat S, T pRERE BRI, oo MEbARGD: © T

al kynyl , csmastcompmwgmomepot?al kynyl , al kyI substituted aryl, or acyl; each
R6|S|ndepen ntl al kyl t
al kenyl , subsi'f1 %gggg%%ﬁ}aﬁgkw,mfﬁwe&?&ktaﬁ fti‘%\l\ﬁ{l)s“? Fﬁtate}jéaﬁomer

al kynyl , c&h}i@hdﬁmnlaﬂwrmmayﬁﬂ. aryl, -SO02R5, or S02NR5R5; or R5 and R6

taken together with the atomto which they are attached forma
het erocycl e; each 0 is independently hydrogen, al kyl, substituted | ower

al kyl, | qgowsin] arHeqsterredsdddsged fangecid btoraar 0.5 lakd b ng/teidagr Thb kanpy lis quite
substltu ed vver al al k WO 2004/ 048320 . PCT/.US2003/ 37511
Subst | ¢ utaEp LAPgtee AN SRgh et ik i gl oF BERHADe S5508t f RPPRVBTHY o whi ch
they are m&!ﬂgw&ﬁ&d aﬁ@ife&tal ubjeet; 6f Whhterhe RVelafdnfRsionie WaehgivemdenbRaent |y,
hydr ogen, s .| owner yl i dene, |ower al kylene, -0-, -S-,

or -N(R)- the tﬂ@"‘??"%ﬁ@}tﬁé@ﬁ Sogmflfactgﬁﬁ‘é’{ef’? ted | ower alkyl, |ower alkenyl,

substi t ut ed | ower
EXAMPLE OF BIOLOGICAL ACTIVITY OF THE INVENTION

[0132] Biological Activity Against Plasmodium berghei (KGB Strain)

Mouse Malaria Model:

Selective compounds of this invention were tested for antimalarial 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 experimehtal 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.

Iib. 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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al kenyl, | ower al kynyl, substituted | ower al kynyl, alkyl-substituted aryl,
or acyl; R10 is alkyl or haloalkyl; j is an integer from1l to 20; and Kk is
an integer fromi to 4; or a pharmaceutically acceptable salt thereof;

conpri sing._th t of assaying in vitro for the biol og ivity of the
product of “{q@"@%?}g%tive cyclization of the corrpoundolgffﬁ@g?oanﬁ%fgﬂl. [0128]
There is disclosed an inproved node of pro hél axis and treatnent of

I nf ect i ofBlMY Tonwicomenpimeons ipraasnowell wit) b blosd celpipriad b, and

pneunocy S : ; lagé | agﬁg e
bi guani d?ﬂﬁsﬁﬁ%{g‘?ﬁ&‘?%ﬁ ??g?(ffﬁ?’grb}e,ﬁghgn tcﬂgnﬂ%% gg’éghguf'%;f“gu y rv;cl)gtgri azi nes
of f or nulohtaited frpmafdondranquse baving 4 payasiierniobetweene$% andil4%. and derivati ves

t hereof have antinmalarial and antibacterial activity, as well as

ef fectiveness against sone fungi, protozoans, parasites and viruses.

Addi ti ong013§] tThe coapprads eereddministéred awordpig t6 thrermight lof gre mxice.| Theamidei t
simlar activi.ti

ST articul ar Nol Std .1 1.cgal
bi guani d&€T™ ‘f’ﬂ%hegcﬁa?heg oﬁgﬂr%l%%ﬁ%?d#%ﬁ%%f%%g Lﬂﬁ%%@ﬁ?@? Q%Egtn\%\%ﬁ_ﬁ ®as their
subst i t utvehimedet 1 ¥ atlikgesf bedyhmieight. aranpenmisi vére slotinisteted eithed oddipgpracti vity
agai nst the plas I a of ria er.ghej ). i by nt i m | al
activity S&t‘f&%ﬂ@”‘g@ﬁ%’ﬁﬁgéjﬁ% EW%‘T"&EF"H% ,Ja u%%ar}hl%% 8%?’%%%8%{ I%)C,'S m&ﬁrcgglj\lii um
i nt er cel IpMArfms Mereotdkenroncduyd gost-inkdctisriaelrteite omickly fdd 30 dqys.a@haistelkdxopl asma
gondi i, and pneunpbcystis oyganis such.as P. .carinij..associated wth, but
not |im tPér&’“{‘)sé,%’arqs Ao¥es %Frﬂwggﬂmaﬁh(i‘“@?}fasﬁtmﬁ’ blopdifiM8n, t hese conpounds
have activity against nocardia infections. [0129] In yet other
enbodi nents, the_invention is diregct to methods for reducing in
ey et M caeimBmAL SRy s DR P LA SRS L et i ne
group conghuplohMhyahi. TRe Ao Ao thddted cAMED BRGNS PotwechQie9PY andrro.gondi i

and Pneunocystis carinii conprising the step of admnistering to said
pati ent iThe Froalts argbewafn 51t f ecti ve amount of at |east one conpound of

formula | or forrmula XiI1. 40 WO 2004/ 048320 PCT/ US2003/ 037511
Table 1
% SURVIVAL AT DAY 31
TEST GROUP DOSE (mg/kg)
64 32 16 8 4
Infected Non-Treated Controls 0 0 0 0
Compound of Example 5 100 | 100 86 14
Compound of Example 6 100 71 43 14

[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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[0130] In yet further enbodinents, the invention is directed to nmethods for
protecting a patient susceptible to infection caused by exposure to an
organi sm sel ected fromthe group consisting of Plasnodi um sp.,

Mycobact er 4e3ya OXOPl asma gondi i, and Pneunocysti doBhi-s;COMPri si ng
the step o?&w%%ﬁ¥%¥%tering to said patient in need th2¥g§§&%%b%?¥60tive
anmount of at | east one _conpound of forrmyla |  or rmula XIll. [0131] The
pr ef er r ed¥a8845gd 09 Hhgbculturauetiend ﬂﬁ.aﬁpl?alﬂlﬂlatieﬁar\‘b?’f(‘%f’ geterin bgReHesSs” quit e

| ar ge beepMSEbube il il e Plfe weéfehd iBéibeied UHBOER bebecB U@ o Rine dosage
is prophylactic  and if given to an infected _subject, on what the |evel of

i nf ect i oR2YssGropwaggssessrddy tuhidits measupqment apd MK repated gk 25- 500 ng of
active material. EXAMPLE OF BI OLOG CAL ACTIVITY OF THE | NVENTI ON [0132]

Bi ol ogi cal Activity Against Plasnodi um berghei (KGB Strain) Muse Mlaria
Model : Sel ective conmpounds of this invention were tested for antinalari al
activity in the established nodification of the Thonson nodel. Jensen, et
al., J. Med. Chem, 2001, 44, 3925-3931 as follows: CD-1 mce (nmale and/or
female), 4 to 5 weeks old, are purchased from Charles River. Seven (7)
mce are typically used in each experinmental group. The mce are housed 3
to 4 per cage and are naintained at a tenperature of 75C with a 12-hour day
light cycle. The mce are fed a standard Ral ston Purina(r) nouse chow and
given water ad I|ib. Their cages and water bottles were changed tw ce a
week. [0133] Preparation of the test conpounds oral adm nistration involved
grinding the material wth a nortar and pestle before diluting in 0.5%
hydr oxyet hyl cel | ul ose- Tween 80 (pol yoxyet hyl ene (20) sorbitan nono-ol eate)
for oral adm nistration. For subcutaneous admnistration, the test
conpounds were suspended in peanut oil. -41 WD 2004/ 048320

PCT/ US2003/ 037511 [0134] The mice were infected intraperitoneally with
50,000 red blood cells infected with a drug-sensitive strain of Plasnodi um
berghei (KBG strain) on day 0. The inoculumwas obtained froma donor
nouse having a parasitem a between 5% and 10% [0135] The conpounds were
adm ni stered according to the weight of the mce. The m ce
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wer e wei ghed each day before the drugs were adm ni stered. Test conpounds
are given in a volune of 10 m/kg of body wei ght. Conpounds were

adm nistered either orally or subcutaneously twice a day (6 hours apart)
for 3 days,si on the 3rd day post infection. Bllgﬁq] re taken
on day 6 p‘gz)tz-%‘?\f&g?l on and tw ce weekly for 30 days s?evﬂfyswe
parasites (parasitem a) was determ ned fromthe G ensa stained blood fil ns.
[0136] Antinalarial activit i ed b?/ ercent survi val

cal cul ated fodnkihitprytAdtivityg Dﬁ‘ryﬂtfgnéﬂ“%t@fh ey pEPS Neries #ZOAINEH- ¢ r eat ed
control mce usually die between days 7 and 10 The results_are shown in
Table 1.[ Table 1 % SURVI VAL AT DAMIEDI TE$T GROUP DOSW 64 32 16 8 4
| nf ect ed Non- Treated Control s| 0 WRPI91® MIGPf of ofiteof1 90 100 86
14 0 mpound of Exanple 6 100Mptabglitenf ¢ Megrbglite oBi ofCompewnd ac{ivity

Agai nst [Mycobact erium I sol at gfs AnPStlﬁ'berc I osPS-Zéctl vl t EsampleSe fissessed in

vitro ugj ng the b| ol ogl caIIy .netgﬁé;ites of the
] o Signs AT A - as

i m dodi cfs : : —— 15l o
fol |l ows: ture treated 96- wel | mcroliter pl ajes were

[ 3 2
added 20_pl 2 QAL o of %@ﬁf&d—@%ﬂ%&)md to dry
in an incubator atl0h t enper atfur Yt 0 1955 668¢ tlor 201 o 30| mi nutes.
Then thd pl ates wePB subjected t¥4FK 4P ghd F¥OAEL4i nut 862 Ed7%ki |1
bacteria. The pl d@88%were general I5%4sed wthlﬁoi 3 qaysléfoséel ng made. To
each wel|__ -42 \W&FoHh4/ 048320 5@352%3/ 375194 was ladd®8*P60 p) of

cul tur e |br StaimofMpdwdadgnprmoprli ate strain ¢f Mycobact jl’l um t ubercyl osis or
Mycobactler i um aubarcwlosihe pl atles were thenlincubated at 37C for between 18
days to [21  daysErdfewt h was Jasses@@d by furbidity ngasurelent apd M Cs
reported T PG/ m . -43 WO 20047 048320 PCI7 US20037 037511 ™ ..

J@,WOJ\,L/L

P5-15

\/\/"\NJH\ jﬂ /]\

B

Fx-1

(b) . 526

[0139] The invention is further described in the following examples. All the examples are
actual examples. These examples are for illustrative purposes only, and are not to be

construed as limiting the appended claims.

EXAMPLES

[0140] The following experimental details apply to examples below. All chemicals were
reagent grade and used without further purification. Melting points were determined on a
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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Table 2 Inhibitory Activity of Dihydrotriazine Metabolites of PS Series
Prodrugs MC of MC of WR9210 M C of Metabolite of Metabolite of
Met abolite of Conmpound of PS-15a PS-26 Exanple 5 My/m pg/m pg/m

Strain of g% % ieumavium 101 19.5 37.7 1.95 %(ﬁ@us%oo%/os'}sﬁR 38.432.9
16.611.7 3 Eﬁ[%gﬁkarlno <01<011085 3404-4 15.6 13.3 0.4 0.6 0.3

Strai n of cobacterium tubercul osi s .- 4- Erdrr&nn 2.2 19 a NH Nx ' O HHH
a | (a) vpsthes tifpiedfy colorigssyess vith 2Nppdim ity G3PHPr P PTRBHDT SHUF &1 ur t her

descri bedyiing Rt Ble! AWORRNEXRAP 8RS pla vad Eﬁaﬁ&ia\ﬂiﬂi 85599 rsBdiumCédfBdnaRXx anpl es.
These exanpl es are for |Ilustrat|ve purposes only, and are_not  to he

const r uedelagon fordevélop the T -Caspetsn deHLe Iehieﬁ‘st"@(tAl‘bPIl‘E@“I foptha Bisunides ) owi ng
exper i ”Egﬁaalneg Ghah h 862D I¥tlr® oEEBLR) B SoRA-Blanoidrmec R, CAldSchVEhéicileagent

grade and Used w thout further purification. Melting points were deternined
on a Co. 200-400 or 70-230 mesh 60A silica gel was used for column chromatography. Elemental

analyses were done by Robertson Microlit of Madison, NJ.

[0141] Example I:
Preparation of 1-(3-(4-trifluoromethoxy)phenoxy)propyl bromide, a compound of the

formula IV

A mixture of 4-triflucromethoxyphenol (5.0 g, 28 mmol), 1,3-dibromopropane (28 g,
40 mmol), sodium hydroxide (7.0 g of a 24% aqueous solution), and tetrabutylammonium
hydrogen sulfate (0.2 g) was stirred at 70° for 48 hours. The reaction layers were allowed to
separate. Excess 1,3-dibromopropane was removed from the organic phase under high

vacuum at a bath femperature 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)prepyl  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
mmo}) 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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Laboratory Devices Mel-Tenp 11 heating bl ock type nelting point apparatus
and are wuncorrected. TLC was perfornmed on Baker Si250F254 silica gel
pl ates using UV/fluorescence visualization. Visualization was, where

noted, als ' the use of a diazoniumsalt spray y
i scol ving MEHBERSR | e tT 0 or Tnoan Ha (200 1 PC%?W’(?%?’% this
g ( 9) ( ) - q

solution 44 | WD 2004/ 048320 PCT/ US2003/ 037511 was then titrated to
col or | esseregediorhthe krude gradnstringder high yagaum 619 srmte Pioyide st gramp ph-(4-Af t er

the spr %{%@&ﬁ%ﬁ&ggﬁ%{@gﬁ%ﬁﬁbmm WarolliGtide! 3R oBBEncARRANRH Wik Wledd 5%

sodi um carbon the TLC spots. A TLC eluent found to
be usef ulwifhont ﬁlﬂ@rbu@mnmd@shaftvﬂowmglsmmgte}?\,as a 12:6:3:2 mxture of
CHC13/ acet one/ n- but anol / fomuc acid. Al drich Chem cal Co. 200-400 or 70-230
mesh 60A silica gel was used for colum chronmat ography. Elenental analyses
wer e dond0bid] RElsempledn M crolit of Mdison, NJ. [0141] Exanple 1:

Pr epar at iPraparhtidn (0B- {-@-@+trifluometiedxyphenopy)enapyloxpl-Srispprdapyb igianids, @onpound
of the feompuhwd of\théformmdadk e of 4-trifl uoronet hoxyphenol (5.0 g, 28 mmol),
1, 3-di bronopropane (28 g, 40 mml) sodi um hydroxide (7.0 g of a 24%

aqueous sol utiagn),.,and tetrabut oo m - ' was
s'? irred at 705%6%}‘&%0%'35&‘ xyp$ &Y)g’ ﬂ) ﬁmlnme g’g&%ﬁ?"é&ﬁ' %rg\}\tﬁgﬁé'glg% @épar at e.
Excess 1,g&uﬁbgb3_gmﬁmpmnmpmldi@mm% (Mgﬂaim ﬂr&gmniat) vpdxas@edm;ahylhl( 982
vacuum at a ba rat.ur 1 r t, (102%
based on *&Xp W‘?ggﬁx@@?ﬁ’ Soggﬁpwgfé led ?Lgpar %?%{ﬁ Y of
2- (3- (4- tabdthtk U ﬁg%hwﬂéuewmydmmydlrome(mhynmfmmmousasolmnpdmd of
Forrmula V The cru brom de %ﬂ% ‘) fromExa%e 1n}£ﬁ c{1eate at 55tCWIth
pot assi uﬂga&Ee?]%ﬂﬁ?d‘faéﬁH’éftéd( 58 o potasiih \caaenaig, fltged. Ao he sopvsht 16
hours. ThgafordeoSAtond icRide Wighaniy a9 swrgaetnggi. The q;rddabtawys Qibjored ab @blunthi | Ut ed
wth water (20 m), and extracted wth et hé acet ((g i The
conbi ned cBoHAgEp 9’?21%?%0%1’@16%%35]&“6‘%’@33 KHAFERS h(4d ?SlFi‘fe“Ea'p’(?onate
fT'h' t er ed o 3afridth Bactiohy REre cEMBREI @dabe Sddvedi M@potatdd ﬂ: gwe 06 guslofag3 s oil .
trifluoromethoxyphenoxy)propyloxy)-5-isopropyl bignanide free base (62.5% overall yield

from 4-triflucromethoxyphenol).

[0145] Example 5: _ . -
Preparation of 1-(3-(4-trifluoromethoxyphenoxy)propyloxy)-5-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)-S-isopropyl biguanide free base (6.6 grams, 17.5
mmol) in 20 mi 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)-3-
isopropy!l biguanide hemisuccinate (6.0 grams 78.5%), with melting point 154°C-155°C.
Elemental Analysis for C;7H2sNsOsCIFs: Caleulated: 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)-S-cyclopropylbiguanide
hydrochloride, a compound of the formula I (as its hydrochloride salt)
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obt ai ned material was used wi thout further purification in the follow ng
exanpl e. [01431 Exanple 3: Preparation of
3-(4-trffluoronethoxyphenoxy) propyl oxy)an ne hydrochloride, a conmpound of

t he fornul %Vd@ﬂ-‘l@@:nhts HCl salt) Crude acetohydroxi matg. ﬂsﬁ}fi’ﬁ’sﬁg g mol ),

from Exanpl e was d ssolved in 50 m of met hanol , ochloric
acid (3.5 grans,_ 35. mpé and wat er gr ans (19 nmol ) . wer e added.
The reaction ﬁ%ys%lpmoeyl\ﬂé@f W%l{q\%grm (ﬁ%ﬁtmwlo Wgs added Efb%r‘ﬁ‘tl'é}?ﬁé’f dtbre for

16 h . enl @mg@;,ﬁg e dual
sol vgﬁ[ Sﬂgﬁ?ﬁghl% %’gﬁ 8320 Pﬂ#ﬁsglgolgc}é(gto?&ngrem@g{g Ppozr';er;ﬁ]heugrude
product @hcesolwe ghayelc thpqlutiap wemyefhedowithy stireing aB 6871 oggmighic 4 After
trifluor %Eﬁﬂg%ﬂ@bﬁ&%fwapmtﬁ%@ﬁg Mheadiyl FRMNE Rhd eﬁen pl]ilﬂ?edQJ%@é 86

material was used w thout furt purification in the | owi ng synthetic
step. [OB841 @Rawp| esing PA%ar anathprobf in  ethyl  acetate to gwe 1-(3-(4-

ioﬁﬁoﬁﬁd‘ﬂé?“fﬁf%ﬁ%ﬂ?%*ﬁ%ﬂg&ﬁ a8 o T Sy ne
hydr ochl diieaeodtietovas Escaystallized fros @hangl-water to 2801 ytalkmerisalt (1.5 grams 54

| Sopr oby gl it} 9931 O A Bentd Sl BBIC MENR RS Fhhaeldyh spacet at e

(50 nt) and ours € so cool ed, "diluted

wi t h et hyH, 5.04cHt, 1. 28; C53.201 Talawletedra€i 43 Fg Hnb. ﬂh,&daﬂasﬁfh&dﬂ oxi de (10 m  of
24% aqueous sol ution). The organic phase was separated, dried over

pot assi um carbonate, filtered, and the solvent evaporated to afford crude
bi guani d40143] 3Egampk)7: The product was subjected to colum chronmat ography
on 70- 23(Prapahtien lof da(3déitrifiberonethuyyplidnyiy)popbay)digtanidepla ¢oinpdoundsofe! uent .
The appnbpformuia XHacti ons were conbi ned and the sol vent evaporated to give
6.6 grans of 1-(3-(4- trifluoronethoxyphenoxy)propyl oxy)-5-isopropyl

b guani de {18 DR o2 R KL b Bkl R talokl L2 PRIy B! )

1- (3- (4- idyhhdiahiaenes. mgwnmﬂnx:ae}dod@@%@wm Bl bﬁ:ﬁah@@ydhmhmgnmmdﬁeated

hem succi natoe a cqQnp d‘nd of th formil a as its nonog- r’gsuc% Date

salt) 5°C and malntame overnight. e reaciion rmx € was evaporated, d11ute with 10%
aqueous sodium hydroxide and the precipitated oil separated. The oil was extracted with

ethyl acetate, and the extract is removed of solvent in vacuo to give 7.6 g of crude free base

(XII.

[0148] Example 8:

Preparation of 6,6-Dimethyl-1-[3-(4-trifluoromethoxy-phenoxy)-propoxy]
[1,3,5]triazinane-2,4-diylidenediamine hydrochloride, a compound of the formula XTI
(as its hydrochloride salt)

The 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 (XIH): 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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Succinic acid (1.05 g, 8.9 nmol) was added to a solution of 1-(3-(4-
trifluoronmet hoxyphenoxy) propyl oxy) - 5-i sopropyl biguani de free base (6.6
grans, 17.5 mol) in 20 m of ethanol. The m xture was heated to di ssol ve

the acid a@%gﬁ@tmg% 40 mM) was added. The solution Wﬁ&%‘%i"gﬁ room

t enper at ur equently refrigerated to conplete crystallization. The
crystals were isolated by filtration, washed with 5 m of ice- cold 50%

et hanol #H494Hr Esample 9yi el d 1- (3- (4-trifl uoronet hoxyphenoxy) propyl oxy) - 5-

i sopr opy Prepagation of2- Blunwmtbwnhgw&mcompsn@/?fwmﬂ Y'an poi nt
154C-155C. Elenmental Analysis for C'H25N506CI F3: Cal cul ated: C, 46.78; H,

5.77, N, 16. 04 FRHAor 4rimbRmSRoxspbemdi (B g, Bi11 1ividi Gnd ElddARknE%aR% 206

Preparation o
1- ( 3- ( 4- mii, 0l A20molek tas stipsére alosepinpiempstatixey Jor Fiveyhwiuspr Sy Exdegpuehsudiuryl

hydr ochl g.i d a i L oK} lt) -46
b 20041 10350 B FHERDHEG Dy e, Db Rk e WRERELLOSRIER D)
(6. 96 mMuichlovmsstiade ed tveshed othuil wh offHD- (Thetargdnicubye medshroparathd nivies )

pr opyl oxyami yer ochl gri de A 6 I sol ute
et hanol . Xﬁﬁ@ﬁuﬁ%‘% "’\l/\ngscmrl%3 {réﬁagﬁ)%&né}{f‘%z%?f?% %ﬁ)‘g‘% ZEﬁ %%&éﬁ%r\?g‘?%i ght. After
cool i ng pmificdciveratsilice gelvalunyusing 1 (Ppicthy] adelnte mdasineon yiddildde obhet hen
purified over e I I i % 10/ - d y ate to
Give 1o (BRfRE CEVRORMET RN s 10 B a2 Bar it rafathn de
hydr ochl pedde Hz1J,#7.06 B20H), 7.08¢d, prhidHE, NBHS MSeleyisd-sirky) fREHT 21dM.

et hanol -water to afford the crystalline salt (1.5 grans 54 % : nelting
poi nt. 112C-116C. El enental Analysis for C 5H21N503ClF3: Found: C, 43.50;

H, 5. 04; [0¥s016. E@imple 108. 2. ; Calculated: C, 43.74; H 5.14,;N, 17.00,;d,

8. 60. [ Opfephrfioan®t 8-(Z-chidienarifiiérometioxyphenoxy)propanol a compound of the

1- (3- (4- tordhddRIWNet hoxyphenoxy) pr opoxy) - bi guani de, a conpound of the
formula X1 3-(4-Trifl uoronet hoxyphenoxy) propyl oxyam ne hydrochl oride (7.2
g, 25 mmol) and dicyandi am de (2 were di ssolved in 50 m of

(2.3 g, . 25 mmol ) [
met hoxyet hanoTo agelui@nsoidshieng-4-fifuamsmetpryphenoh (Lahed Wenaiel 100mk
react i ongfMhotloniifle Was ARYAPS-bRkRBropaidl ﬁm gy}d.djyzliﬁ&fe) ﬁﬂ%&mﬁqﬁimmsydr oxi de
e Ol

and the precipitated oil separated. was extracted wit

(21.33 g, 0.154 mole). The resulted solution was refluxed at 75°C-80°C overnight. The
solvent was then evaporated. The residue was dissolved in 100 mL of ethyl acetate and
washed with 100 mL of H,0. The organic layer was separated, dried over MgS0,, filtered
and the organic solvent was evaporated to yield 20 g of the product.

[0151] Example 11:
Preparation of 3-(2-chloro-4-trifluoromethoxyphenoxy)propyl methane sulfonate, a

compound of the formula IV

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 MgS0s, filtered and evaporated of

solvent to yield 25.4 g of the product.
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ethyl acetate, and the extract is renoved of solvent in vacuo to give 7.6 g
of crude free base (1). [0148] Exanple 8: Preparation of
6, 6-Di met hyl -1-[ 3- (4-trifl uoromet hoxy-phenoxy) - pr opoxy]

[1,3,5]trigzin 4-di yl i denedi am ne hydrochl ori de, g, of the
formul a Xlﬁ‘62 @FS?)%I::» % hydrochl ori de salt) The obtai ned %r]@%g@gse 1 from

Exanple 7 (3.4 g) was dissolved in 30 mM of nethanol, 1.1 m of
concent r §162] hExpmplalldri c acid, and 10 ml of acetone. The reaction mixture
was mai niPeépacationt of N 63r(2-ehiprordatrifluerameshonyphencxplpropydoxy) eibylasetimidateyas
renoved agomipoundeefitbefbrpbs¥ure to give 4.1 g of crude product. The crude
material was triturated with acetone overnight and the obtained crystals

T S oY T gofioRbe Panteo f i e Enfiiah) StoyEMREOBIRRL e |
17.00; Cgdsol, 0676 mde) lhaoa&ﬂ, bfac&oﬁﬁﬂe Was adtied 4thyl Mhydiogy 2@CHiGWSER0)

2 chl or 0 OS] AUy BYBHUIR SHTBREN G0, &.0-F5 AR AR dPrBhFapT B8 o1 ut i on

of 4-tri flifaesr (@I58, DOBY pde).OThd Réulting semﬁanmxemuﬁadt 'ﬂBCf'HP@bvdﬂillghlI m\e (18. 20
m., 0.22 nole) was stirred at roomtenpeyf atur‘i for f|vFE}Pours excess

of sul f upsjyent was then qeanpeatedApd tos e WP dissplypd inlfQnk 8 la?ﬁéte'rér Pdue was
di ssol veglitibnOfagivashed v@ithcmooﬂ]grm*tmnerw wﬁ@h@ér Wai Bepafdted]-d@éa 6. The

organic IMg%er was separated, drie I\@ filtered and concentrated
to yiel dMs30y fitered pd svenaraded °f'lsﬁl¥e‘%,trt9|éf?ldp? 89 thepreduch  The srade Rt sl ca

gel colu % 6 BRtakDin)HeRdnd td Giek 19.70§ of the
product . %sﬁﬁb@o%&&ﬁﬁ&y 5 a&ﬁ%ﬁhﬁsnglg/%gﬂ? talH)n, ) 4:§> (ﬁg 1J 7(2%%5 Hz,

11-1), 7p@811<{tdd Jt=2.75 Hz, J2=7.16 Hz, 1H) 703(d J=7.16 Hz, 1H).I\/S
(el ectro-spray) [MH 211.4. [0150] Exarrple 10: Preparation of
3-(2-chloro-4-trifluoronethoxyphenoxy) propanol a conpound of the formula
X'V To al8MutExample 13: chl oro-4-trifl uoronet hoxyphenol (16.4 g, 0.077 nole)
in 100 nt’repafatmeqfoﬁ’r(&-chlow-%ﬁl@m@hmhwﬂ?hﬁpmﬂwyaomw lgydrgchlexidm2 nol e)
and pot as gommumkdf(jhafoemula II (as the hydrochloride salt

To a solution of N-(3-(2-chloro-4-triflucromethoxyphenoxy)-propyloxy)ethyl
acetimidate (14.7 g, 0.041 mol) in 60 mL of absolute ethanol at 0°C was added 6.9 mL of
12N HCL The resultant solution was stored in a refrigerator overnight. The solvent was then
evaporated and the crude product was recrystallized from hexane-ethyl acetate solvent to
yield 12 g of the product. 'H-NMR (DMSO, 500 MHz), 5 11.03 (bs, 1H), 7.57 (d, J=2.85 Hz,
1H), 7.35 (dd, J;= 2.85 Hz, J,=14.64 Hz, 1H), 7.26 (d, J=14.64 Hz, 1H), 4.19 (dd, 2H), 4.15
(dd, 2H), 2.10 (m. 2H). MS (electro-spray) [M-+H]" 288.45.

[0154] Example 14:
Preparation of  1-[3-(2-chlore-4-trifluoromethoxyphenoxy)propyloxy]-S-isopropyl-
biguanide phosphate salt, a compound of the formula I

A mixture of 3-(2-chloro-4-frifluoromethoxyphenoxy)-propyloxyamine hydrochloride
salt (8.8 g, 0.027 mo!) and isopropyl 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 MgS0q, 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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(21.33 g, 0.154 nole). The resulted solution was refluxed at 75C 80C
overnight. The solvent was then evaporated. The residue was dissolved in
100 nL of ethyl acetate and washed with 100 nL of H20. The organic | ayer

was separ %%00%4{;329 over MgSHA, filtered and the orglga(p[l a@r ent was

evaporated to yie 20 g of the product. [0151] Exanple eparation of
3-(2-chloro-4-trifluoronet hoxyphenoxy) propyl nethane sul fonat e, a conpound
of the feyaparated] apdTthecrudy prodagt wes recrystallized from water to yield 10 g of the

3-(2-chl Q%taﬂm%gfoﬁ{léiomﬁ‘?éﬂa@ﬂﬁwwsHﬁ anplp: f:aﬁuauedf)?%ﬂsmﬂ a)m in 100

nmL of di chl oronet hane at 0C was added "nmet hanesul ‘orid 3 n,

0.089 ndl &3.74kd. &93 &t hyl%adoned: (QE553nH, 4.0 N33 ﬁ%lcé:)" 24I'ﬁe11r5e7$LH

sol ution fﬂlz RV S t hen
washed (ﬁ?{%ﬁ%@d rbc%% goefm%qe_ﬁta(g@ H% ﬁﬁﬁggn?oﬁgtb%%lnﬁwaegg?\é\%ﬁ)ﬁc | ayer
was sepaddi ¢, 14y, 264 (wv2H), 1 SOh 6H)i MS éelestrosnraybMY 4122 . B (KB)BSEht t o

L &l A AN o0 S S sy coron L0152

Exanpl e.
N-(3-(2-chloro-4-trifluoronet hoxyphenoxy) propyl oxy) ethyl acetimdate, a

S ooent il 512'1%4"?15'%#3 e DX phenoXY) - pr th 3L
0. 073 no E‘}pa ﬁ% é%%ﬁ' g’? g&! gge FoR ?1‘?' ‘ééyitl m dat e
(9 g o0 !?8?“ oﬁB'?“J%?f bAr E’QPTSB ate 5@ copppy i liion I

tetrabutyl - ammoni um hydrogen sulfate (2.5 g, 0.007 nole). The resulting
sol ution was {1- {] £f-{aLonRso 2ltri fi@frorhbtho YRGBk Popy 814g-5-iSeroemt bvga&uaé]envas

evaporated and the residue was dissolved in 100 nl of ethyl acetate. The

sol ut i onPiERdFedSemekiriijuorpmegiyxyahepl unges substantially the;same &?}@n%é‘“g@ﬂa‘? at ed,
dried ovgp préifariitn offl1L[tsqnﬁmomuﬁuﬁﬂﬁ{e@fogpbmﬁowaw?%xﬂcs-Mgﬂrﬂea%xﬂ of the

product. The ‘crude product was purified over | ca col um using 5%

ethyl acétnafluremethasyphasol @dWeqSer, WardHill, MA)(Ree Examplasdf to (91 9D¢ CEBGSrrpI e 13:
Pr epar at g Bu@fwad- r@&yamlﬁdofr&ntemyﬁ labk@4te mﬁlé}eem Qﬁﬁl ewmr@@m? R
hydr ochl % a conpound of formul a droch orlde sal t)
calculated C=29.64, H=4.47, N—ll 52 Ci=5.83, F=9. 37 Found C—29 81 H=4.31, N=11.44,
Cl=5.65, F=9.73. 'H-NMR (DMSO0, 500 MHz), § 7.52 (d, 1H), 7.44 (dd, 1H), 7.28 (d, 1H),
6.25 (bs, 1H), 4.10 (m, 2H), 3.93 (m, 2H), 3.37 (m, 1H), 2.03 (m, 2H), 1.14 (m, 6H). MS
(electro-spray) [M+H]'=412.9 IR (KBr) 3498, 3454, 3386, 2985, 2961, 1670, 1296, 1218,
1063, 999 em™. mp 125°-127°C.
The crude product was also crystallized from water to give the mono phosphate salt of

the title compound: m.p. 115°-118°C.

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

(a) 1-(bromodifluoromethoxy)-3-(triftuoromethoxy)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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To a solution of N-(3-(2-chloro-4-trifluoronethoxyphenoxy)-propyl oxy) et hyl
acetimdate (14.7 g, 0.041 nol) in 60 nL of absolute ethanol at 0OC was
added 6.9 nL of 12N HCI. The resultant solution was stored in a

refrigerat gqé@{fg{zght . The solvent was then evapor atﬁ,d"@ﬁ?%%"?ﬁlpr ude

product wa | 1'i zed from hexane-ethyl acetate solven yield 12 ¢
of the product. 'H NWVR (DVSO, 500 MHz), 8 11.03 (bs, 1H), 7.57 (d, J=2.85
Hz, 1H) [0187B5 ()dd24-bistriflugpmethoxydhenzeng4 Hz, 1H), 7.26 (d, J=14.64 Hz,

1H), 4.19 (dd, 2H), 4.15 (dd, 2H), 2.10 (m 2H). Ms (electro-spray) [MH"
288.45. [0154] Exanple 14: Preparation of )

1- [ 3- ( 2- chl or & splution bf UhronredifleorgmerberydyP) (ot mstqxyihenzenp pepg suitableguani de
phosphate _salt, a h a i O 1

(2 cnl GrE i o9 pRRRRLIENE I Bl S Enbafill ModiEpidine cppplex o oo
(8.8 g, @gliRdlentolnoided sowoprunty | thdi opetivai asri apepled:. 44 The  obt@iadd nbB-piswas

heat ed for..30 ,hut.es - - . - %[;Mg L$Sol ved in 100
nm. of et %ﬁg@&e © )gﬂﬁg{eﬁég%gﬁ% Wl—&(@g p%ﬁ%ﬁoﬁ%o e Ilﬁ%@og @%20
solution. The organic |ayer was separated, dried over MgSO4, filtered and
evapor at | vent. The residu hen. di ssolved in 50 nL of absolute
et hanol iﬁ’d‘gg?fg ﬁ%‘#’“ﬁ%@?‘ﬁﬁ& %ﬁ?%ﬁ%‘l"%ﬁ@\gg‘cﬁded. The et hanol was -49
WO 2004/ 048320 PCT/ US2003/ 037511 evaporated and the crude product was
recrystallized fromwater .to.yiel d 10 of the crystall,ine.pro .

El enent al anaIAyﬁﬁl‘gmf‘\é\’? lﬁi%ﬁ%mﬂ%%ﬂ%m %P%"dgrém §‘§V§’i I{L eai&%f N,
13.74 1recﬁic&5te%ﬁ/esritllrcjﬁth Fatong bads, sudbassdc-blutyHMlitHiimMyr tHeJikeO Aller suffi2iéntF,
11.57," HNWR ( . 500 NHz),. S 7. d, 1H., 7.34 (dd, .1 7.25.(d, 1 H),
4715 (1 nimpias ol tp aicns e ihigtonof e bitha postiong ki S s dbnenda s g1y '
(el ect ro"tﬁrﬂétﬁ% HoMiktdl * ARér 7an | Ippidpdale 3b&iup FEO&Aure3Mhd, cBd42,42843, 1675,
1276, 1220, 1193, 1058, 950 cnil, np, 92-94C, [015 %) Exaggl.e 15 P epar ation of
1- [ 3- ( 4- dwifypromethoxy)phanyibaroricsId 15 Hseb ¥k 9F B‘ﬁ'g‘ Y.apikation Jp thtollowme i de,
bi s phosphakg, salt, or nono phosphate salt, a conpound of the fornula I

1-[3- (4-chloro-2-trifl uoronet hoxyphenoxy) propyl oxy] - 5-i sopropy!l bi guani de
was prepared from 2-trifl uoronet hoxyphenol under substantially the sane

conditio i lhz [ mé,z‘;' of
1-[3-(2- @ﬁﬁ%i o-@- ??’ﬂ)%%ﬁggrr%ﬁoxyp eﬂrﬁggly) - propyl oxy] - 5- bi guani de from

A solution of 2 4-bis(trifluoromethoxy)phenylboronic acid in a non-protic solvent is
treated with hydrogen peroxide or an oxidative equivalent to generate 2,4-bis-

(trifluoromethoxy)phenol after an appropnate workup.

[0160] Example 17:
Preparation  of  1-[3~(2,4-bis(trifluoromethoxy)phenoxy)  propyloxy]-S-isopropyl
biguanide, a compound of the formula I

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-
triflucromethoxyphenoxy)  propyloxy]-5-isopropyl ~ biguanidle = from  2-chloro-4-
triflucromethoxypheno! (Examples 10-14).
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4-trifluoronmet hoxyphenol (Alfa Aesar, Ward Hill, MA) (See Exanples 10 to
14). The crude product was recrystallized fromethyl acetate. El enental
anal ysis for CL5H27N5010CI F3P2 cal cul ated C=29. 64, H=4.47, N=11.52,

=5.83, F= nd C=29.81, H=4.31, N=11.44, C1=5 " H NVR
(DIVBO 500"1?%5“}4"’%9’}; 52 (d, 1H), 7.44 (dd, 1H), 7.28 ('&éﬁﬁ{“%@’zs (bs,
1H, 4.10 (m 2H, 3.93 (m 211), 3.37 (m 1H), 2.03 (m 2H), 1.14 (m 6H).
M5 (el e([@l@ls&xa ‘ple[llﬁ'ﬂrl—l]4 =412.9 IR (KBr) 3498, 3454, 3386, 2985, 2961,
1670, 12®Feparatien o ﬁdsero-%gylwmmetwmg%mmWHe ef thgdommwa ¥t was al so
crystallized fromwater to g| ve the nono phosphate salt of the title
compound: m p, %ﬁ;ﬁ BP i 18l GReHAR! isOfirRf at room
2,4-bis(trifl uororre oxy eno a corrpound of the formula VI (a)
1- (br onndlérﬁpemtur@rmxtlhomyr)%rsswn(qfratérnng)mm@hm(w@éahz% pempletso| Thei exeetsfof
3-triflugr ﬁgts , reQilE & SMiGRAl § Dbase
in an apprlg"ﬁy emgeo chér(] gﬂsehﬁ Qdmmy}?egﬁjb ﬁltAJorT‘}e{g\lrgrononeélhane until the
reaction dlcﬁ:lormﬂhdnetaed witted olithavaterd The ckganidalief isusepagated, dried over MgS0s,

met hoxy) trifl uor o oxY. S8 i cation
T o] et i g Fomse STl 45V BBRIEGEE 4 AR Enibhdpbaiogichild ET?LH"{J&W] (b)
2, 4-bi s( tprodhbus)pmml'muhmma) dilinzeh@lviusoding te @ivegirified product that is used with or

1- (br onodi. r hoxy)benzene and a suitable base
in an appf {k‘ﬁ er?%é%h?nm% t;oelJé‘?lgé? g@ "hydrogen fluoride-pyridine
conpl ex or eqU|vaIent fluoride source until the reaction is conplete. The
obt ai ned &1@%] x éfel f 1 uor onet hoxy) benzene | s used with or wthout
purificat g 1 Ff §1 | 9 _fg_ i orn K ngl ]gff%"? ropyloxy]-5-isopropyl

2, 4- bls(tPr"Fl?‘ﬁﬂB?‘brré’ ) 'ﬂwg‘%? RS 5yA § RRPSP

1, 3- bi s( R8PS, B fiUe a non-protic solvent is treated at

reduced t enperat ure vmth a strong base such as sec-butyl lithiumor the
like. After SHf(fﬂl&b-@%ﬂudrbrﬂ&h&@ﬁh@lbﬁﬁS:Bﬁkrehed &f f-Bo- chtwo-mt;ﬁﬁluom:hano}@f t he
ort ho p03|t|on the reaction is nche orate. ter an

trineth
appropr i ﬁ‘b@lwml%ylo%éﬂﬂff’@/ tbﬁ%’aﬁl aabsgst&mm“g the daihe manner 3e previously
(trifluoy 9%6%&1%&9 tBQ%PéﬁhﬂﬁérP B ¢-[3.%2-Ghtbf-AlaERoMhichoRyphehdxyP propplekyEs-cat i on

in the fol reaction.
isopropyl blguamde from 2-chloro-4-trifluoromethoxyphenol (Examples 10-14).

[06163] Example 20:
Preparation of 4,5-dichloro-2-trifluoromethoxyphenol, a compound of the formula VI

(a) 1-acetoxy-3,4-dichlorophenol

A solution of 3,4-dichlorophenol (Alfa Aesar, Ward Hill, MA) is treated with acetic
anhydride and an appropriate base such as pyridine. When the reaction is complete the
reaction mixture is diluted with aqueous 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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[0159] (d) 2,4-bis(trifluorometboxy)phenol A solution of
2,4-bis(trifluoronethoxy)phenyl boronic acid in a non-protic solvent is
treated mﬁth hydrogen peroxi de or an oxidative equivalent to generate

2, 4-Dbis- t hoxy) phenol after an appropri at <0160]
Exarrpl e 17 repar a{)mon of 1-[3-(2,4-bis(trifluoromet ﬁ"%‘?&ﬁﬁﬁ’%@

pr opyl ox% 5-1 sopropyl uani de, a conpound of the fornul a |

2, 4- bi s( Petpmpd, 'é‘Wé‘?r%‘PPRSXJ;ﬁ}S g'ﬁlélﬁ@phf(nekla#fﬂdwifeﬂ)wwuwﬁb@rwécqt@n nths. (2, 4-

bis(trif lfd!BM}{EﬂeMlSﬂ.) phenoxy) propyl oxy]-5-isopropyl biguanide in
substantially the same nmanner as previously described for the preparation

of 1-[3-(2-chloro-4- trifluoronethoxyphenoxy) propyl oxy]-5-isopropyl

bi guani dgykePMe?- G Rinfafiuck b bhi0s-QERRAAX YPGB ARIeadxanpl s 10-14). -51 WO
2004 045 38R | DbShftauoré %pzesﬁs%t Znple 18: Preparation of

4-chl oro-3-trifl uoronet hoxyphenol a conmpound of the formula VI A solution
of 3-trifluorp Db S SIalnicESHeRsenE Sis| Saibdd B3 BlackgRM

t emperat ure unltﬁ? conver5| on onzgacgty ting mater al St%e%%o duct ?sacctgpnpl ete.
The exced$-dithlorgpHeheiripla sirhiley mageer jtes ﬁ@t/]a‘p‘fjp@ﬂledbsembcriléméh? prepargtianvefdor at or .
The resi 21 ywater. The
organi c Eba(gnel?aﬁ‘gd@g&gr)g}?s&&ﬂrl g% \%@HE ' mﬂgqnm;e% Kh&concentrat ed to
yi el d crude 4-chl oro- 3- trlfluoronethoxyphenol The crude product is
purified r Si LYY rified product that is
used wt Hﬁﬁﬁ @n) irfl?nfo %P gxy UI"I: '(‘:'étr?‘ll%ﬁn)‘oﬁir?\éﬁﬁegfol | owi ng reaction.

[0162] Exanple 19: Preparatlon of 1-[3-(4-chloro-3-trifluoromnethoxy

phenoxy) pr opy - 5-1 sopr | a corrpound of t forpula |

4- Chl or o- 3-tri'%ﬁ{5?r8%$ﬁ i@%@ﬂ %'(ﬁéh ﬁ\}% “ed to° &hF ffotn

1-[3-(4- mmﬁahtﬁmﬁ-drhéﬂmxgmmtthxwmhmmW¢mmﬁmlm:}rmsruoshqnpmpmhslpl guani de
in substantially {he same manner as desc for th

pr epar at fespribad 1-908. ( 30% h BYEBAAHAY | f‘F{J L%ﬁsﬁ%‘%ﬂﬂ@ﬁ BFBSy| 01%}? 5-
'130pr ;)pyll (ﬁb%&ﬂb&%ﬁeﬂ@ﬂ%%@hﬂm&néhdx&)bfehzéﬁé onet hoxyphenol (Exanpl es

\

[0167] (e) 4,5-dichloro-2-trifluoromethoxyphenol

A solution of 1-trifluoromethoxy-2-acetyl-4,5-dichlorobenzene is treated with meta-
chloroperbenzoic acid in a solvent such as 1,2-dichlorethane. The solvent is removed and the
residue is treated with aqueous base such as sodium hydroxide to give, after appropriate
workup, the crude 4,5-dichloro-2-trifluoromethoxy phenol that can be used with or without
further purification.

[0168] Example 21:
Preparation of 1-[3-(4,5-dichloro-2-trifluoromethoxy phenoxy)propyloxy]-5-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).

-53-




[0163] Exanple 20: Preparation of 4,5-dichloro-2-trifluoronethoxyphenol, a
conpound of the formula VI (a) 1-acetoxy-3,4-dichlorophenol A solution of
3, 4-di chl orophenol (Al fa Aesar, Ward Hill, MA) is treated with acetic
anhydri de ropri ate base such as pyridine. Wﬁﬂ. tion is
conpl ete tﬁ@dm%@é%??on m xture is diluted wth aqueous {/ﬁdéri@g}g oir:Ll c acid
and extracted with an organic solvent. The organic solvent is washed with
wat er, difé8l ofxrmplgddesi um sul fate, filtered _and rotary evaporated to

gi ve crudzeprration oxy 98 4. d-Brifdpribwromsthanethio)phayoxyprapdoxsliSrisppseeyly t hout
further pigupnide cogtpoupd pfthedormyaf ng reaction. [0164] (b)

2-acetyl -4, 5-di chl orophenol A solution of 1-acetoxy-3,4-dichlorobenzene in
a solvent sucj, ﬁffhioﬁinuﬁ%eﬁ]ﬁggﬂeﬁat(ﬁﬂa AVt Fv Al B, MR ieatadd %H‘igi-gthe
reaction is cogrp ete. Following a suitabl’'e workup, the -52 WD 2004/048320
PCT/ US2008flaapB4thanegie)ahemeny)eronriexyl-Sdeapranyl biggagifle lin svhspmbally the samged wit h
Or Wit NOuandd ! AP HEGhib&R F O -2 ifioroh @b Ok Ry B8y o Rdfiadyl( ©)

1- br onodi T 1T uor onet ﬁyl - 3 acetyl -4, 5-di chl or ophenol

1- Br onod bigharsdeottrztingoftgm 2-tefeargmethoxgphiinel{Esaapleny tor. i s prepared from
2-acetyl - 4,5-dichlorophenol in a simlar manner to that previously

descri bed for the preparation of 1-

(br onodi {01G6) ofemhplx @3- 3- (tri f | uor omet hoxy) benzene from

3-tri fl uBrepreativmxof g Br@t (triffupdadésthqndjulfonamido)phenoxy) propyloxy]-5-isopropyl

1-tri f | ubigonaeitiaepnipoané vf/theformda Ehl or obenzene

1-Trifl uoromet hoxy-2-acetyl -4, 5-di chl orobenzene is prepared from

1-bronodi fl uo hoxy-,2- ac | - -di,chl orohenzeng in a siml nner to
that previ ous‘f’&%@g‘)ﬁﬁt}ﬁgﬁ“ﬁ%ﬁw%délﬁ}?welp@feé’ta{egnasoi’n Betglrofl, Rajhhorid, aid

1, 3- bi s( Hoftflabl0 PaEk,haXx \)rgeeme (1a)n 1835-39 (1979)) is converted to 1-[3-(4-

1- (bronodi fl uoronet h -3-(triflyoroneth benzene. [0167 e)..

b o Sn e P BTk R I B TP Ry puanide 8 dubbiEially

1-trif | ugleORRiehRXe? - BC Y Hesdriteddiot N [B4H hiTuofmeetioky t phemdxgHproplbxyTest- a-

chl oroperbenzqi¢ acid in a_solvent such as. 1, 2-dich|orethane. The sol vent
i s renpv&aPaRY bigyanids gartting fomd-ip E%P@ﬁnwwhmﬁgffg‘a{??l%ié such as sodi um

hydroxi de to give, after appropriate workup, the crude

4,5-dichloro-2-trifluoronmethoxy phenol that can be used with or w thout
[0171] Example 24:

Preparation  of  1-[3-(4-(triflucromethanesulfonyl)phenoxy)propyloxy]-5-isopropyl
biguanide, a compound of the formula I

4-(Trifluoromethanesulfonyl)phenol (as prepared in Lee, et al. US Patent No.
5,538,812) is converted to 1-[3-(4-(trifluoromethanesulfonyl)phenoxy) 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—t1iﬂuoromethoxyphenol (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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further purification. [0168) Exanple 21: Preparation of
1-[3-(4,5-dichloro-2-trifluoronethoxy phenoxy) propyl oxyj-5-i sopropyl
bi guani de, a compound of the fornmula I
4,5-Dichlopo-2-trif]luoronmethoxyphenol is converted to gzl 3 -di chl or o- 2-
trifl uoron@ﬁé?f{/&%ﬁ}énoxy) propyl oxy] - 5-1 sopr opyl bi guan’al'1C e |2é10%§%785 antially
the same manner as that previously described for the preparation of

1- [ 3- ( 2- ey @s that deseritied &rd nietfrESHOFERRINAKY PRISBYIPERYPXB:1-$eRPBAY|  bi guani de
from 2- C'Bizggsxsaaélgta&iﬁ b QLARBSBRXMBEBRG! (FR5APRS £% 40- 14) . -53 VO

2004/ 0483 PCT/ US2003/ 037511 [0169] Exanple 22: Preparation of
1-[3-(4-(trifluoronethanet hi o) phenoxy) propyl oxyl -5-i sopropyl bi guani de, a
conmpound ,ﬁfn]t heydigpievka | 4-(Trifluoromet hanet hi o) phenol (Al fa Aesar, Ward
Hi | l . MA réparidh’ 1;[ggts-tcﬁlo}ﬁ-h32;3&34fetraﬂuorahenz_odioxan-s-yl)oxy]propyloxy]-»s-
(trifluotg f‘ﬁ@ﬁgﬂiﬂé Q%Hﬁw&pgﬂw o P- | sopropyl” birguani de in

subst ant i al t san® manner as that descri bed for . . .
1- [ 3- (4- 'stdpf d: PREPIFRESCOD2, DA RN RS hRiFilybenZoaixe@Py | bi guani de starting
fromd4-tri 1PI uor onret hoxyphenol (Exanples 1 to 4). [0170] Exanple 23:
Preparation of 1-[3-(4- (trifluoronethanesul fonam do)phenoxy)

propyl oxy] - 5- i soprny.B-Tebbfinodnscdminoherczodipoamn fCHS 118989F-0-ALDakwood

4-(Trifl 0 ha ul f m nal. (pepare S in r geron ynond,
and Hof H %‘?‘m 681{35?‘?%1%%%&“"%% g%@@?ﬂ%‘&aﬁ i%)cﬁssfg'ﬁgl-“sagsot"%g’? gﬁ"athsan onvert ed

L o 1-[ _3;1 éﬂﬁriﬁ:fabigfah&lafcﬁldﬂlafﬂha B&ﬁw douiaiisdhted parkionyise wgm myh@gmigsgmﬁaopr opyl
i guani de i n,  subst ant t sane nner t escri or

1-[ 3- (4- 0f soRiu R RMR: O%ﬂa%‘ieéwﬂw‘o%@ F%Xf‘ﬂjt&é@ 2&?@&%@1‘%’ guani de

Et arti n? h&dr@igbénéoaiokéﬂéqme&&éﬂnﬁw&hﬁmbssﬁrﬁmltﬁ)émysis—. 4). [0171] Exanple 24:
reparation o

1-[ g-(4-(t rifl uoromet hanesul f onyl ) phenoxy) pr opyl oxy] - 5-i sopr opyl

bi guani depy7a) COIP DY PEepatatidn g8 (RLCRIor0-2,2(3[3 -ttt AMRbAMRAARR aRUSIyIJRX}) Phenol
(5 Pr Dot Apid) Lo i Bhonaifle Pat €N Ko

2,2,3,3-Tetrafluoro-5-hydroxybenzodioxene (from step a, above) is converted to 1-[3-
(8-chloro-2,2,3,3-tetrafluorobenzodioxan-5-yl)oxy] propyloxy]-5-isopropyl biguanide in
substantially the same manner as that described for 1-[3-(2-chloro-4-triflucromethoxy
phenoxy) propyloxy]-5-isopropyl-biguanide starting from 4-trifluoromethoxyphenol
(Examples 9-14). '

[0175] Example 27:
Preparation of 1-[3-[7-chloro-2,2-difluorebenzodioxol-4-yloxy]propyloxy]-5-isopropyl
biguanide, a compound of the formula [

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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5,538,812) is converted to 1-[3-(4-(trifluoronethanesul fonyl)phenoxy)
propyl oxy] -5- isopropyl biguanide in substantially the sanme manner as that
described for 1-[3-(4- trifluoronethoxy phenoxy) propyl oxy]-5-i sopropyl

bi guani de s$@sdok/dshr om 4-trifl uoronet hoxyphenol (Exapplgsodsdstsif) - [0172]
Exampl e 25: Preparation of

1-[3-[(2,2,3. 3-tetraf |l uor pbenzodi oxen- 6-2yl ).oxy] pr opyl oxx‘]‘- 5-1 sopropyl

bi guani d 917&] c SR Fyensratonof d3:{(F-chlero-2,2-difluorobenzodioxol-d-yloxy]

2,2, 3, 3-b¢b LisbnPory Bicaxyigenzodi oxene ([ CAS 103467-50- 1] OGakwood 7950,
Cakwood Er olggé:’{)gu,g fbﬁgmvégt Columbia, SC) is converted to 1-[3-[(2, 2, 3, 3-
tetraf | uor obenzodi oxen- 6-yl ) oxy] propyl oxy] - 5-i sopropyl bi guanide in

subst ant i al | y2bl8ASGER.iyEkxVansRdlRABRRMBGT iS00 RiRaTakd 1-(wer as that
described for 1-[3-(4-trifluoronmethoxy phenaoxy)propyl oxy]-5-isopropyl

bi guani dé&hleroag.2idHlyorabsrrodioxeli4-yRrxy bprap e s HemsPyY{ cdn substaptiadly. " [ 0173]
Exanpl e @B sahnt GRAAAEE 88t Rfcribed for 1-[3-(2-chloro-4-trifluoromethoxyphenox
1-[3-(8-chloro-2, 2, 3, 3-tetrafl uorobenzodi oxan-5-yl ) oxy] pr oS{A oxy] - 5-

i sopr opy Propilgezii-isepropyldbigupaidesarting fram 4oiflreromethogphench(Examplea Pddd.on of
2,2,3,3-Tetrafl uoro-5- hydr oxybenzodi oxene

2,2,3,3-Tetrafl uoro-5-am nobenzodi oxene ([ CAS 119895-70-4] Oakwood 7818,
Cakwood HHFALicExample@8: West Col unbia, SC) is dissolved in a solution of
wat er an@repation ¢fd-[32.2-difluprobmzedioxdiiieylexylpronyloxylfrisepropy higusarided

portionw solution of sodiumnitrite and the obtai ned
di azoni %%ggm’ﬁ@oﬁl\r}gg?oggﬁ%? 2,2,3,3-tetrafl uoro-5- hydroxybenzodi oxene

under reflux and, if necessary, with catalysis. [0174] Step b: Preparation

f 1-[3-(8-Chl - 2.2 - 1. f [o"R -5-yl
gr opyl[ oxé%—pba-: ipgéﬁ%f?)%% &g%‘?}gﬁ\"{)@é&E?&?gﬁ%!zl?"e*&éﬁnuor )c/)- )50)%1:” oxybenzodi oxene

(fromstep a, above) is converted to 1-[3-
(8-chloro-2, 2, 3, 3-tetrafl uorobenzodi oxan-5-yl ) oxy] propyl oxy]-5-isopropyl
bi guani de i n 22dbhftantSiaalitopenzodiozalad 1/dded] Qakwohd 734 OakwindProdicts,

1-13-(2-¢hl Qr0s 4-t riflyar.onet hox h R . .
pr opyl ox%cl’ﬁ?sééﬁlr"%%% - |lgﬁcg1%fg%éqyt (s)tz %r‘ﬁﬁﬁ%g%rhgﬁqmﬁﬁep%("fdlml}glredﬁet hoxyphenol
( Exanpl esutRtaitdglly 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).

[0178] Step b: Preparation of 1-{3-[2,2-difluorobenzodioxol-5-yloxy]propyloxy]-5-
isopropyl biguanide

2,2-difluoro-5-hydroxybenzodioxole (from step a, above) is converted to 1-{3-[2,2-
difluorobenzodioxol-5-yloxy]propyloxy]-S-isopropyl biguanide in substantially the same
manner as that described for 1-[3-(4-triflucromethoxy 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,

-56-




[0175] Exanple 27: Preparation of
1-[3-[7-chl oro-2, 2-di fl uor obenzodi oxol - 4-yl oxy] pr opyl oxy] - 5-i sopr opy!l
bi guani de, a conmpound of the formula | Step a: Preparation of

2,2-difluo xybenzodi oxol e 2, 2- D'fluoro-4-an1ﬂ€p@§
([106876- SER%ﬁOQ%gagod 7813, Oakwood Products, Inc st éb?hngla SO is
converted to 2-di fluoro-4-hydroxybenzodi oxole in, substantially the sane

nmanner asﬂtﬁlﬁlﬁﬂ thag herappaged @Jiﬂmé coves, a§ speh gayppieat vnstions 35 &l withia fsdBicox ene
starti ng gfitpMddcipenftidifldnadd. Uor o- 5- am nobenzodi oxene (Exanple 26 step a).
-55 11 2004/ 048320 PCTI US2003/037511 [0176] Step b: Preparation of
1-[3-[(7-chloro-2, 2-di fl uor obenzodi oxol - 4-yl )oxy] propyl oxy]-5-isopropyl
bi guani de 2, 2-Di fl uor o- 4- hydr oxybenzodi oxol e (from step a, above) is
converted to 1-[3-[(7- chloro-2,2-difluorobenzodi oxol - 4-yl) oxy]
propyl oxy] - 5-i sopropyl biguanide in substantially the same manner as that
described for 1-[3-(2-chloro-4-trifluoronethoxyphenoxy)

propyl oxy] - 5-i sopropyl - bi guani de starting from4-trifl uoronet hoxyphenol
(Exanmpl es 9-14). [0177] Exanple 28: Preparation of

1-[3-[2, 2-di fl uorobenzodi oxol - 5-yl oxy] pr opyl oxy] - 5-i sopropy!l biguanide, a
conpound of the fornmula | Step a: Preparation of

2, 2-di fl uoro-5- hydroxybenzodi oxol e 2,2-Di fl uoro-5-am nobenzodi oxol e

([ 1544-85-0] Oakwood 7844, Gakwood Products, Inc., West Colunbia, SC) is
converted to 2, 2-difluoro-5-hydroxybenzodi oxole in substantially the sane
manner as that described for 2,2, 3,3-tetrafl uoro-5-hydroxy benzodi oxene
starting from2, 2,3, 3-tetrafl uoro-5-am nobenzodi oxene (Exanple 26 step a).
[0178] Step b: Preparation of .
1-[3-[2, 2-di fl uorobenzodi oxol - 5-yl oxy] pr opyl oxy] - 5- i sopropyl biguanide

2, 2-di fl uor o-5- hydr oxybenzodi oxole (fromstep a, above) is converted to
1-[3-[2,2- difluorobenzodi oxol -5-yl oxy] propyl oxy] -S-i sopropyl biguanide in
substantially the same nmanner as that described for
1-[3-(4-trifluoromet hoxy phenoxy) propyl oxy]-5-isopropyl
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bi guani de starting from4-trifluoromethoxyphenol (Exanples | to 4). [0179]
The di scl osures of each patent, patent application and publication cited or
described in this docunent are hereby incorporated herein by reference, in
their enti 0] Those skilled in the art wll I hat

nuner ous chgﬁé%ghgﬁg nodi fications can be nade to chR%¢§§ggbgﬁh

enbodi nents of the invention and that such changes and nodifications can
be made without departing fromthe spirit of the invention. It is,
therefore, -56 WO 2004/ 048320ANEIDRIIGINS037511 i ntended that the
appended cl ai ns cover all such equivalent variations as fall within the
true spirit and scoperewgiedbyée nippaippdl Byrean o3 WRe2304/ 048320

PCT/ US2003/ G381 is apgyrribeisini2As smcelisddhe wapagyng fams gredisbangsthal  Bur eau on
30 June 2004: ~ claim1l is anended, claim2 is cancelled, the remaining
clainms are unchanged. 1. A conpound of formula | or a pharmaceutically
acceptable salt thereof: R Rg I-tl 11, R3a RIRRON~- N~ N "R3b DHHH |
wherein: R is R', substituted aryl, substituted alkyl, substituted fused
cycl oal kytl ar y A compbund af fereniladr a2 iphirmagentisaliytageepthbleyselt 8wrdef| ar yl al kyl ,
substituted heteroaryl, or substituted heteroaryl al kyl, wherein the latter
seven groups are substituted with at |east one substituent selected from
the group consisting of -- CN, -EEE%N hﬁkgglkoxy, -SR4, -OCF3, -SCF3,

hal oal kyl t hi o, -NRSR6, -S2R4, - SC2NR5R6aN heter@#ryl, heterocyclyl or

t

R1O (CH2CH2O)i , or conbinations reof;l
D 0
T ST Dy N N R3®
H H H
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, -OCF;, haloalkoxy, -SR* -OCFs, -SCF;, haloalkylthio, -NR°R%, -SO,R*, -
SO,NR°R®, heteroaryl, heterocyclyl or RIOO—(CHZCHZO)J--, or combinations

thereof}
R* is substituted or unsubstituted:
W,
0 /
(CRIR®)
O »
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,

AMENDED SHEET (ARTICLE 19)




R' is substituted or unsubstituted: R Rlb)g wherein each Rla and Rl bare

i ndependently H, alkyl or fluoro; R2 is branched or straight chain | ower
al kyl i dene, or lower alkylene; R3a and R3b are each independentl|y hydrogen,
| ower al ky | kenyl, |ower alkenyl, or taken tf@ﬁﬁ a
cycloalkylhgykgﬁﬁggglkyl group; each R4 is independent ’Q§ﬁ§g§%p1 | ower

al kyl, substituted | ower al kyl, |ower alkenyl, substltuted | oner al kenyl,
| ower al kynyl, substituted | ower al kynyl, AMENDED SHEET ( ARTI CLE 19)

2004/ 048320 PCT/ US2003/037511 aryl, substituted aryl, haloaryl, acyl, or
het erocyclyl; each R5 is |ndependently hydr ogen, al kyl, substituted | ower
al kyl, | ower alaiﬁéarwbsht@@d:mﬂ baloasyl, dayluer %@ﬂ%@fﬂml I ower al kynyl

substituted | ower al k ﬁ:%jbl?gﬁd!: eig];eg ; is

i ndependent |y hydr ogen allﬁ%}lﬂéndgs i utégcelilt'l ed O\fvear Hﬁgﬁyl
substituted | omﬂieajrlkwbgﬁtutedi tomer alitbikyl,dgwer adigngt mhsu@tedll@mmﬂ@mdyﬂw al kyl
substituted aryl bs\%ﬁ# 1SOZR or SO2NR5R5; or R5 and R6 taken together
with the atom £8 Wh‘g °Yte attached forma het er ocycl e; each R6a is

i ndependent |y hydr ogez[chlaﬂ:lsyﬁdepmdbxstly hydrcgdnlalm,rmhtirtyﬂed ldvmmtkyl dbkanyl ,
substituted | owe al ke I Kk bst i Ly ower 1 al kyl
substituted ary® %}‘,ly"r“ggt%ﬂ't 3’r‘?{ia %W%%& &1 dlﬁw%r He aYC) % whi ch
they are attaCB&lf&uEﬁédfﬁrﬁ 5@1esog@’cd)ﬁsozﬁi{%drméamﬁtamhogethedwamhent|y,

hydr ogen, aI kyl, or acy ﬂwer al k Ildeq | ower al kyl ene, -0-, -S-,
or - N(R9) - |a§’nhwlﬁﬁ}bﬁeY§F hed opR AEETOSE G oner al kyl, | ower al kenyl ,
subst i t ut ed ' over allany® is Jh@éfﬁﬁdeﬁhjﬁﬁwbgensukﬁt b:IHdﬁﬁtidh@#&ra]J@ﬁl klww

al kyl -substituted aryl, or acyl; R10 1s alkyl or haloal kyl; aln

i nteger from 1 talkeny; suppfifuted lower alkenyl, lower alkynyl, substituted lowe.r a;
substituted aryl, acyl; or R® and R® taken to gether 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)-;

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.
2. (canceled)
3. The compound of ¢laim 1,
wherein R’ is substituted with at least one substituent selected from the

group consisting of —OCFs;, haloalkoxy, -SCFs, halealkylthio or
R;00-(CH,CH0);-.

AMENDED SHEET (ARTICLE 19)




k is an integer from1l to 4. 2. (canceled) 3. The compound of claiml1,
wherein Rl is substituted with at | east one substituent selected fromthe
group consi sting of -OCF3, hal oal koxy, -SCF3, hal oal kylthio or

Rl OO ( CI—IZ% HVENDED SHEET (ARTI CLE 19) WO 2004/ 003/037511
PCT/ US2003 g%%%%s 4. The conpound of claim1, wherein I'S sabstituted or
unsubsti t ut ed: ICl 5. The conpound of claim4, wherein R' is

subst i t utted mﬂhwoemumdﬁffctﬁyn 1swherein R isustigsedqruasrbsitigdpendent |y,  from

t he group consisting of halo, -NO2, -CN, -CF3,t.0CF3, hal oal koxy, -SCF3,

hal oal kyl t hi o, hal oal kyl, | ower aIkyI, Spi roag t?ﬂo aryl, al koxy, -SR4,
-NRSR6, -SO2R4, -SO2NRSR6a, heteroarpd—~and Meterocycl yl, and conbi nati ons
t hereof. 6. The conpound of Cla'”‘éc““@ﬁr’ the latter seven groups
are further substituted with one t our* uents sel ected,

i ndependently, fromthe group consistiyg o , -NO2, -CF3, hanaIkyI

| oner al kyl, spiroal kyl, aryl, and al koxy, and conblnatlons t hereof. 7. The
conpound of claim1, wherein RL is substituted with at | east one -SR4. 8.
The conp u f claim erein: is 4-(trifluoronethanethio)-phenyl;
Dis - 9 andﬁﬁVmHWBmﬁéﬁﬁﬁgnéach hydrogen. 9. The conpound of claim1,

wher ei n RL is subsihckdit RYiswubstitutdd widbsie to foar subRitknts selkoted, ihdpesieagynd of

claim1, ..
from the group consisting of halo, -NO;, -CN, -CF3, -OCF3, haloalkoxy, -SCF;,
haloalkylthio, haloalkyl, lower alkyl, spiroalkyl, aryl, alkoxy, -SR4, -NRRS, -SOZR4,
-SONRR®, heteroaryl, and heterocyclyl, and combinations thereof.

6. The compound of claim 1,

wherein when the latter seven groups are further substituted with one to four

substituents selected, independently, from the group consisting of halo, -NQO;, -CF3,
haloalkyl, lower alkyl, spiroalkyl, aryl, and alkoxy, and combinations thereof.

7. The compound of claim 1,
wherein R! is substitated with at least one -SR*.

8. The compound of claim 1,
wherein:
R! is 4-{trifluoromethanethio)-phenyl;
Dis-0-; and
R and R are each hydrogen.

9. The compound of claim 1,
wherein R! is substituted with at least one -NR'R’.

10.  The compound of claim 1,
wherein:
R! is 4-(trifluoromethanesulfonamido)-phenyl;
D is -O-; and
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wherein: R is 4-(trifluoronethanesul fonam do)-phenyl; Dis -0-; and -60
11 WO 2004/ 048320 PCT/ US2003/037511 R7 and R8 are each hydrogen. 11. The
conmpound of claim1l, wherein R is substituted with at |east one - SO2R4.

12. The co Sl 493‘20clai m1l, whereini: R is PCT[USZ(}03/037511

4-(trifluoronmethanesul fonyl)phenyl; Dis -0-; and R7 and are each
hydr ogen. 13. The_go0 Q,und fthIal m 1, V\/nerel n. Rt iIs
2, 4-bis-trifluoronBt PRV YU s -0-; and R and R8 are each hydrogen.

14. The conmpound of claim 1, wherein: Rl is 4-chloro-3-

trifluoraoneth - and R7 and Rs are each hydrogen. 15.
The conpdénd gﬁgg O%P‘!L"f'i&\)i’r'é‘rel n: is

4, 5-di chl oro- 2- tr|&h&gﬁgﬁmsﬁ]@ggmmﬂﬁaueaad@_soiw, and R7 and Rs are each
hydrogen. 16. The compound of claiml1,

12.  The compound of claim 1,
wherein:
R! is 4-(trifluoromethanesulfonyl)phenyl;
Dis-0-; and
R” and R® are each hydrogen.

13. The compound of claim 1,
wherein:
R! is 2,4-bis-trifluoromethoxyphenyl;
Dis-0O-; and
R’ and R® are each hydrogen.

14.  The compound of claim 1,
wherein:
R! is 4-chloro-3- trifluoromethoxyphenyl;
D is-O-; and
R’ and R® are each hydrogen.

15.  The compound of claim 1,
wherein:
R! is 4,5-dichloro-2-trifluoromethoxyphenyl,
Dis-0-; and
R’ and R® are each hydrogen.

16. The compound of claim 1,
wherein:
R' is 2-chloro-4-trifluoromethoxyphenyl;
D is-0O-; and

R’ and R® are each hydrogen.
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wherein: R is 2-chloro-4-trifluoromethoxyphenyl; D is-0-;and R7 and Rs
are each hydrogen. -61 17. The conpound of claim1l1l, wherein: ! Rl is
4-chl oro-2-trifluoromethoxyphenyl; Dis -0-; and R7 and Rs are each
hydrogen. 18. The conpound of claim1l, wherein R38 and Rib are nmethyl, or
taken together .forma cyclopropyl or spiroal kyl group. 19. The conpound
of claiml1l, . wherein R is substituted with -CN or -OCF3. 20. The
conmpound of claiml1l, wherein R is substituted with -SCF3, -SQ2CF3, or
-NHSO2CF3. 21. The compound of claim 1, wherein said conmpound is:
1-(3-(4- trifIuoronethoxyphenoxy)propyloxy) 5-i sopropyl biguanide;
1-(3-(4-trifl uoromethoxy enoxy)propyloxy) 5-i1sopropyl biguanide

hem sud@i natlée camp@ind of glej uoronethoxyphenoxy)propyloxy) 5-cycl opropyl

bi guani de; 1- (3“%? |f|uoronethoxyphenoxy)propyloxy) 5-cycl opr opyl
bi guani de hydroc orlde

1-[3- (2- chl or o- 4Rf na#%ﬂmélﬂﬂumpﬂmmnﬂw)lﬂropyl oxy] - 5-i sopropyl bi guani de;

1-[3-(2-chl oro-4; trl(f)l yor onet hoxyphenoxy) pr opyl oxy] - 5-i sopropyl bi guani de
phosphate salt;

1-[ 3- (4- chl or o- 2Rf dfd Rbsreendtyasopenoxy) pr opyl oxy] - 5-i sopropyl bi guani de;

18.  The compound of claim 1,

- ( ) )

* wherein R*® and R* are methyl, or taken together form a cyclopropyl or -

spiroalkyl group.

'19.  The compound of claim 1,
wherein R is substituted with -CN or -OCFs.

20. The compound of claim 1, ,
wherein R' is  substitated with -SCF;, -SO,CFs, or
-NHSQO.CFj3.

21.  The compound of claim 1,
wherein said compound is:
1-(3-(4-triflucromethoxyphenoxy)propyloxy)-5-isopropyl biguanide;
1—(3-(4-triﬂuoromethoxyphenoxy)pfépyloxy)—5 -isopropy! biguanide
hemisuccinﬁte;
1-(3-(4-trifluoromethoxyphenoxy)propyloxy)-5-cyclopropyl biguanide;
1-(3-(4-triflnoromethoxyphenoxy)propyloxy)-5-cyclopropyl biguanide
hydrochlonde, |

1-[3- (2-chioro-4-tnﬂuoromethoxyphenoxy)propyloxy]-5-1sopropyl biguanide;

1-f3- (2-chloro—4-tnﬂuoromethoxyphenoxy)propyloxy}- -isopropy! biguanide
phosphate salt;

1-[3- (4-chloro-2—t11ﬂuoromethoxyphenoxy)propyloxy]-s-1sopropy1 biguanide;
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1-[ 3- (4-chl oro- 2- trifluoromet hoxyphenoxy) propyl oxy] - 5-isopropyl biguanide,
nono phosphate salt;

1- 3- (4- chyas Smgpdskdef | UOT ONEE hoxyphenoxy) pr opyl oxy] - 5- p&ppEARYls4E guani de,
hi s phosphate salt; 1-[3-(2,4-bis(trifluoronet hoxy)phenoxy)

br 0pY! Y] & 1 SO Py B oottt 4 s SR

1-[ 3- (4, 5- di clidonb @hdsphatt dittior omet hoxy phenoxy) pr opyl oxy] - 5-i sopr opyl

bi guani de; i . . .

1- ?3- (2,2, 3, 3- Tet r & {belers-24rifpqromrBopEhesr PP PPatesxd hisergrd bigiptidhy | oxy] - 5
- i sopropyl bi gisphbshate alf;3- (2, 2- Di f | uor o- benzo[ 1, 3] di oxol - 5-yl oxy)

propyl oxy] - 5-i sopr

D o1 oo o bt it ooy oy Rsamplong S dsoBrmy) Ewmitsani e
1-[3-(4- (trifl uor pRifeirgs Bl fidoinetad B RAKY)prépyRIRY]-$58bbropyl iQRMRY |

bi guani de; or

1-[3- (4- (trif | uor oft-Hadrdishiprchiifpprewteyy phappieepylonlsdepenyd| bi guani de.
22. A corrpounglgqglngé aim2, wherein when R1 is R', R', optionally
substituted, is: FOF Fr 23. The conp ound of claim6, wherein R is

substituted aryl, k‘l[ﬁ]@(? 3. irtlstatiuoeg- %&1dWﬁ&W°[§GE&WWEﬂYBFWWVl -5- or

substituted cysgh,g? ib.al kyl . 24. The conpound of claim?7, wherein R of
said -SR4 is ituted 'ower alkyl. 25. The compound of claim 9, wherein
R6 is -SO2R5 or - staim@sﬂuom;em{éﬁmwmxm}prewmm-iﬁomml wherein R of
said - SO2R i Sbﬁﬂgﬁ&é;t uted | ower al kyl .

1-[3-(4-(trifluoromethanethio)phenoxy)propyloxyl-5-isopropyl biguanide;
1-[3-(4- (trifluoromethanesulfonamido)phenoxy) propyloxy}-5-isopropyl
biguanide; or

1-[3-(4-(trifluoromethanesulfonyl)phenoxy)propyloxy]-5-isopropyl biguanide.

22. A compound of claim 2, wherein when R! is R¥, R¥, optionally substituted, is:

lr:-' 0 7 F 0 = i

23,  The compound of claim 6,
wherein R' is substituted aryl, substituted cycloalkylaryl, substituted aralkyl,

or substituted cycloalkylarylalkyl.

24, The compound of claim 7,
wherein R* of said -SR? is substituted lower alkyl.

25.  The compound of claim 9,
wherein R is -SO;R? or -SO,NR°R®.

26.  The compound of claim 11,
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27. The compound of claim 21, wherein said conmpound is:

"1-(3-(4-trifluoronet hoxyphenoxy) propyl oxy)-5-isopropyl biguani de;

1-(3-(4-trifluoromethoxyphenoxy) propyl oxy) -5-i sopropyl biguani de

hem succi nate; 1-(3-(4-trifluoromethoxyphenoxy) propyl oxy)-5-cycl opropyl

bi guani de; 1-(3-(4-trifluoronet hoxyphenoxy) propyl oxy)-5=cycl opr opyl

bi guani de hydrochl ori de;

1-[ 3- (2-chl or o- 4-t df | uor omet hoxyphenoxy) pr opyl oxy] - 5-i sopr opyl bi guani de;

1-[3-(2-chl oro-4-trifluoronet hoxyphenoxy) propyl oxy] - 5-i sopropyl bi guani de

phosphat e salt; wherein R* of said ~SO,R" is substituted lower alkyl.

1-[3-(4-chloro-2-trifl uoromet hoxyphenoxy) propyl oxy] - 5-i sopr opyl bi guani de;

1-[3-(4-chloro-2-trifl uoronet hoxyphenoxy) propyl oxy] -5-i sopropyl bi guani de,

mono- phegphaife Gilgoimdéf claim 21, . _ _

1-[3-(4-chloro-2-trifl uoronmet hoxyphenoxy) propyl oxy]-5-i sopropyl biguanide,

bi s phosphat e saJWhﬂgB§m¢ﬁ@mEBWBégnd*of claim 22, wherein- Dis -0-; and R7

and R$ are each hy Gfis iv'bi iddherein RL is
Yﬁ-@gﬁgluokme&%xyﬁﬂeﬁowwg@a ?ﬁ?" bigtan

nono- or pol ysubstituted phenyl; and erein ] b ar each

i ndependent | y | owef3-é-kifluorogie WHQWM?%?XW@(‘FH%OP@&‘%@‘%I or

spi roal kyl ﬁl’o-lsl ek %\% The conpound of claim 24, wherein said | ower alkyl
of Ris substrtited with at |east one halo. -64 WO 2004/,048320

. PCT/ US2003/ 03751 11-(B-triflueroustipapphenexy) mroeileny2 S cyakeiopy ibigwgmide; - so2Rs.

' 1-(3-(4-1:riﬂuoromemoxyphenoxy)propyloxy):5:cycloprqpyl biguanide
hydrochioride;

I-[3-(2-chloro-4-trifluoromethoxyphenoxy)propquxy]-5 -isopropyl biguanide;

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

1-[3-(4~chloro-2-tn'ﬂuoromethoxyphenoxy)propyloxy] -5-isopropyl biguanide;

l-[3—(4-chloro-z-triﬂuoromethoxyphenoxy)propyloxy]-S-isopropyl biguanide,
mono phosphate salt; or

1-[3-(4-chloro-z-u'iﬂuoromethoxyphenoxy)propyloxy]—5-isopropy1 biguanide,
bis phosphate salt. '

28.  The compound of claim 22, wherein:
D is-O-; and
R” and R® are each hydrogen.

29.  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. '

30. The compound of claim 24,
wherein said lower alkyl of R* is substituted with at least one halo.
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32. The conpound of claim 26, wherein said | ower alkyl of said R4 is
substituted with at | east one halo. 33. The conpound of claim 28, wherein:
R3a and Rib are each nmethyl, or taken together forma cycI opropyl or

spi roal kyI conmpound of claim 29, wherein: bstituted
phenyl . %04’04 2%ound of claim 29, wherein said pheny #fﬁﬁz@'&}@%gﬁ“ tuted

wth at Ieast one -OCF3. 36. The conpound of claim 30, wherein said halo
of RAis -F. 37. The conpound of claim31, wherein R5 of said -SQ2R5 is
substitutzgd | @Manﬂjolﬁdofdgﬁzﬂhe conpound of claim 32, wherein said halo
of said R4 is -F. 9. The conpound of claim 33, wherein: R2 is

- CH2CH2CH2- . 40. Whﬁéelé&n!foﬁﬁ of claim34, wherein: R is phenyl
substituted with -OCF3. -65 WD 2004/ 048320 PCTI US2003/ 037511 41. The
conmpound of claim 35, wherein said phenyl is substituted with at |east two
-OCF3. 32. Thks @opsouhef dfim@6ai m 35, wherein said phenyl, substituted with

at | east one - mqg%éran H&H&%[‘a.lﬁ;iﬂ ?&é&ﬂ*ﬁ ub%@%hit?&%on@ haI 0. 43. The

conmpound of clai ereln sa a and s are eac math | .

33.  The compound of claim 28, wherein:

R* and R™ are each methyl, or taken together form a cyclopropyl or
spiroalkyl.

34.  The compound of claim 29,
wherein:

R! is monosubstituted phenyl.

35, The compound of claim 29,
wherein said phenyl is substituted with at least one -OCF3.

36.  The compound of claim 30,

wherein said halo of R* is —F.

37.  The compound of claim 31,
wherein R® of said -SO,R’ is substituted lower alkyl.

38. The compound of claim 32,

wherein said halo of said R* is -F.

39.  The compound of claim 33, wherein:
R? is -CH,CH,CHy-.

40. The compound of claim 34,
wherein:

R' is phenyl substituted with -OCF;.
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44. The conpound of claim 36, wherein R4 is -CF3. 45. The conpound of
claim37, wherein said |lower alkyl of R5 is substituted with at | east one
hal o. 46. The conpound of claim 38, wherein said alkyl of said R4 is -CF3.

47. The co claim39, wherein R, optionally SM' is: FO
\/ 2 FO /W&E‘HM%{%% compound of claim 39, wherein R1,” op glzgdr%g)ﬁﬁ;l/l

substituted, is: F OFF F O 49. The conpound of claim40, wherein: -66
WD 2004/ 348320hpeomnogpdo3lam?s11 R3a and Rib are each nethyl, or taken

together forma cy‘?ﬁggﬁggﬁbtl@?lis%gjsémtg%h&%f%t _Q%&E;?E@Q)%npound of claim41,

wherein said phenyl 1s su ute The conmpound of
claim4l, wherein said R3a and said Rib are each nethyl, or taken together

forma clo i Qalkyl . 52. The conpound of claim42, wherein
sai d hal gd'of g{é%)%spﬁgé(%?@a%ggsbhenyl is -C. 53. The conpound of claim42,

wherei n sai d R3a awkkrgnisald Phinyhsebstituted withtahjdast coe -@ERe s fudigpe stistitutedr m a
cyclopropyl  of; &Rl £ QRbiMato.

43, The compound of claim 35,

wherein said R* and said R® are each methyl.

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 —CFi.

47. The compound of claim 39, wherein R!, optionally substituted, is:
X3
|
F © F )
48.  The compound of claim 39, wherein R!, optionally substituted, is:

F
F O / .

49.  The compound of claim 40,

wherein:
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54. The conpound of claim43, wherein R2 is -CH2CH2CH2-. 55. The conpound
of claim44, wherein R3a and R 3b are each nethyl, or taken together forma
cycl opropyl or spiroal kyl. 56. The conpound of claim45, wherein said halo

of RSis F“{Oaibéﬂmggﬁ conpound of claim 46, wherein m%w%zggs@é%ﬁhgach

nmet hyl , or oget her forma cycl opropyl or spiroa

conpound of claim4y/, wherein R3a and Rib are each nethyl. 59. The
conpound of cl ai mB8, aghBreris tsh meilylRiop takea ©aethernformys cycloprppyl omp
2004/ 048320 Peh{dRgP03f 037511 60. The conpound of claim 49, wherein: R
is para-trifluoromethoxyphenyl; and Dis -0-. 61. The conpound of claim 53,
wherein said W and said Rib are each nethyl. 62. The conpound of claim

54, wher gjyn: d fofisimtdyl T 1 uor omet hoxyphenyl; Dis-O;and R7 and Rs
are each%'ﬁydrggcéﬁ.n%oé%. 0'I_' emco’rr_pounql of claim54, wherein: R is
4-chl oro- 3- trifl ushesemsiidrlpivbia pabstitufpdivgth-tgo -OGk-d

51.  The compound of claim 41,

wherein said R*® and said R™ are each methyl, or taken together form a

cyclopropyl or spiroalkyl.

52. The compound of claim 42,
wherein said halo of said substituted phenyl is —Cl.

53, The compound of claim 42,

wherein said R* and said R*® are each methyl, or taken together form a

cyclopropyl or spiroalkyl.

54.  The compound of claim 43,
wherein R? is -CH,CH,CH,-.

55.  The compound of claim 44,

wherein R* and R are each methyl, or taken together form a cyclopropy! or

spiroalkyl.

56.  The compound of claim 45,

wherein said halo of R® is —F.

57. The compound of claim 46,

wherein R* and R* are each methyl, or taken together form a cyclopropyl or

spiroalkyl.
58.  The compound of claim 47, wherein R* and R* are each methyl.

59.  The compound of claim 48, wherein R* and R*® are each methyl.
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R7 and Rs are each hydrogen. 64. The conpound of claim54, wherein: R is
4,5-dichloro-2-trifluoronethoxyphenyl; Dis -0-; and R7 and R8 are each
hydrogen. 65. The conpound of claim54, wherein: R i

is
2-chl oro-4<tr] met hoxyphenyl; Dis -0-; and R7 afk‘fil\'@ I ch
hydr ogen. v&égi.omf‘ﬁg&gorrpound of claim54, wherein: -68 3%603758128320
PCT/ US2003/ 037511 R1 is_4-chloro-2-trifluoronethoxyphenyl; Dis -0-; and
R7 and RSVar e Thagompppad 8d#m 497, The conpound of clai m 55, wherein R3a and
Ri b are each nethylyherei8. The conpound of claim 56, wherein said al kyl of
R5 is -CF3. 69. The conpound of claim57, wherein R3a and R3b are each
methyl .  70. The cBnisgardrifporemgihaxydenyfiigdein R is: F O\ F 0 71. The
conpound of claimpgs gvherein Wis: F.

61.  The compound of claim 53,

wherein said R* and said R* are each methyl.

62.  The compound of claim 54,
wherein:
R!is 2,4-bis-friflucromethoxyphenyl;
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 -0-; and
R and R® are each hydrogen.

64.  The compound of claim 54,
wherein:
R! is 4,5-dichloro-2-triflnoromethoxyphenyl;
Dis-0-; and
R’ and R? are each hydrogen.

65.  The compound of claim 54,
wherein:
R! is 2-chloro-4-triflucromethoxyphenyl;
Dis-0-; and
R’ and R® are each hydrogen.

66.  The compound of claim 54,

wherein:
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Oi F O72. The conpound of claim59, wherein R ist: FO F F FO/ . 73.
The conpound of claimb59, wherein R is: -69 | W 2004/048320
PCT/ US2003/037511 F O F F F O/ 74. The conpound of claim 60, wherein:

R7 and Rs ydrogen. 75. The conpound of cl ai FQE%Z(]S 848 N said R2
IS -042042%0&%@%& The conpound of claim 67, wherein |zgd%(]§l CH2CH2- .

77. The conpound of claim68, wherein R3a and Rib are each nethyl, or taken
together form a cyRlisgrbisye-2mfluasometipsvRlenyl 78, The conpound of cl ai m 69,
wherein R2 is -CH2EERGsma 79. The conpound of claim 74, wherein R2 is

- CH2CH2CH2- . 80. The cgnpound of clai m 76,
R’ and R" are each hydrogen.

~ 67.  The compound of claim 55,

wherein R* and R* are each methyl.

68. The compound of claim 56,
wherein said alkyl of R? is —CFs.

69. The compound of claim 57,

wherein R* and R are each methyl.

70.  The compound of claim 58, wherein R!is:
Annn
F><0 :E
F O :
71.  The compound of claim 58, wherein R' is:
F><O: i '1{
F O )

72.  The compound of claim 59, wherein Ris:

e
F O
F
F
F O

73.  The compound of claim 59, wherein R' is:
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wherein: Rl is 4-(trifluoronethanethio)-phenyl; Dis -0-; and R7 and e
are each hydrogen. 81. The conpound of claim77, wherein: R is

4-(trifl uor onet hanesul f onyl ) phenyl; -70 | WD 2004/ 048320 PCT/ US2003/ 037511
Dis -0-; 7%2% R8 are each hydrogen. 82. The c Pns%'fs aim 78,
wherei n R3a and are each nethyl. 83. The conpoun arm 79, wherein

R3a and Rib are each methyl. _84. The conpoungd of cIa|n179 wherein R3a and
Ri b taken together forma cy ) gl kyl . 85. The conpound of
claim 81, wherein R2 is -CHP : b tonpound of cl ai m 85,
wherein: Rl is 4- (trlfluoro-vt:anesull jo) - phenyl; Dis -0-; and R7
and R8 are each hydrogen. 87, fr, conprising: at Ieast one
conmpound according to claimf; and© at | 8ast one pharmaceutical ly
acceptabl e carrier. 88. The conposition of claim87, further conprising at

| east one anti-nmlarial agent or anti-infective agent.
74. The compound of claim 60,

wherein:

R and R® are each hydrogen.

75.  The compound of claim 61,
wherein said R? is -CH,CH,CH,-.

76.  The compound of claim 67,
wherein R? is -CH,CH,CH,-.

71. The compound of claim 68,

wherein R* and R® are each methyl, or taken together form a cyclopropyl or

spiroalkyl.

78. The compound of claim 69,
wherein R? is -CH,CH,CH,-.

79.  The compound of claim 74,
wherein R? is -CH,CH,CH,-.

80.  The compound of claim 76,
| wherein:
R! is 4-(trifluoromethanethio)-phenyl;
D is-O-; and
R and R® are each hydrogen.

81. The compound of claim 77,
wherein:

R! is 4-(trifluoromethanesulfonyl)phenyl;
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89. The conposition of claim87, further conprising at |east one

sul fonam de or sulfone. 90. A process for preparing antim crobi al
conpounds, conprising the steps of: contacting a corrpound of formula I1I:
-71 1 WD 2 440%53%9 PCT/ US2003/ 037511 RI ND\ R2/ ONH 2 {:fmé% b3 £ ompound

of formula tLNRBa NNNR3b HHIIlI for a under
condi tions sufficiept t(g piovide a conpound of fornmula I: R7 Rs N NR3a D
(O-, ")) 3b RRZH vvhereln Rl is R', substituted aryl, substituted

al kyl, substituted RlgdR ayodadahydydgny| substituted aral kyl, substituted
cycl oaI kyl aryl al kyl , substituted heteroaryl, or substituted

het er oaryl al kyl , V\/nerei n the latter seven groups are substituted with at

| east one 8§ubsﬂ"hecmnnous¢bfemila08;‘ romthe group consisting of -CN, -CCF3,

hal oal koxy, - SR4, 3 ha t hi o, -NRSR6, -S02R, -SO2NRSR6a,
heteroaryl, heter ocy W‘ C?ngl B@ﬁl?@%’ , Oor conbinations thereof; R
is substituted or unsubstituted: (CRRIb)kI /\

83.  The compound of claim 79,

wherein R*and R* are each methyl.

84.  The compound of claim 79

wherein R** and R¥ taken to gether form a cyclopropyl or spiroalkyl

85.  The compound of claim 81,
wherein R? is -CH,CH,CH;-.

86.  The compound of claim 85,
' wherein:
R'is 4-(trifluoromethanesulfonamido)-phenyl;
D is-O-; and
R’ and R® are each hydrogen.

87. A composition, comprising;
at least one compound according to claim 1; and

at least one pharmaceutically acceptable carrier.

88.  The composition of claim 87, further comprising at least one anti-malarial agent or

anti-infective agent.
89.  The composition of claim 87, further comprising at least one sulfonamide or sulfone.

90. A process for preparing antimicrobial compounds, comprising the steps of:

contacting a compound of formula I1:
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\0 -72 WD 2004/ 048320 PCTI LJS2003/037511 wherein each R a and Rl bare

i ndependently H, alkyl or fluoro; R2 is branched or straight chain | ower

al kyl i dene, or lower alkylene; R3a and R3b are each independentl|y hydrogen,
lover al kyl,o loweks,.al kenyl, lower alkynyl, or taken tP@ﬁﬁ%ﬁﬁsmfs%'i{” a

cycl oal kyl "or“spirtoal kyl group; each R is independently hydrogen, |ower

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

| ower al kynyl, substituted | ower -kyn‘L43£qyl, substituted aryl,
hal oaryl, acyl, or heterocycl&ﬁf/gzchR S i s Nddependent|y hydrogen, alkyl,

substituted | ower al kyl, |ower alkenyl, substituted |ower alkenyl, |ower
al kynyl, substituted |ower alkynyl, allkyl substituted aryl, or acyl; each
R6 is independently hydrogen, alkyl, substituted |ower alkyl, |ower

al kenyl, substituted | ower al kenyl, |ower alkynyl, substituted | ower

al kynyl , al kyl suwih g compayndoiformelall:, - SO2R5, or SO2NR5R5; or R5 and R6
taken together with the atomto which they are attached forma

het erocycl e; each R6a is independently hydrogen, al kyl, substituted | ower
al kyl, I ower alkenyl, substituted | owdr al kenyl, |ower alkynyl,
substituted | ower al kynyl, alkyl subgﬁﬁﬂq@ed aryby acyl; or RS and R6a

taken together with the aton1to}yhich they are ttached forma
het erocycl e; R7 and e are each, ﬁﬁgggfnde |y, hydrogen, alkyl, or acyl; D
S r

is |lower alkylidene, |ower alkylene,™~<0- , (559) -; RO is hydrogen,
al kyl, substituted | ower alkyl, |ower E}kenylﬂ substh tut ed | ower al kenyl ,

| oner al kynyl, substituted | ower al kynyl, _al kyl-substituted aryl, or acyl;
R10 is al kyl or haloalkyl; j is an integeﬂffronll to 20; and k is an
integer fromi to 4; or a pharnmaceutically acceptable salt thereof. 91. The

process of claim90, wherein the conmpound of the fornmula I] is produced by
for a time and under conditions sufficient to provide a compound of formula I:

8

R R
oo ML
R \Rz/ \E N N R®
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, -OCFs, haloalkoxy,
-SR*, -OCFs, -SCFs, haloalkylthio, -NR’R®, -SO.R®, -SO,NR’R®, heteroaryl,
heterocyclyl or R'OO-(CH2CH20)j-, or combinations thereof;

R* is substituted or unsubstituted:




contacting a conpound of the formula IV: RRDIR2-' X |V -73 WD 2004/ 048320
PCT/ US2003/ 037511 wherein X is hal o, nethanesul fonate, orpara-toluene
sul fonate; with an al kaline salt of acetohydroxamic acid to form an

i nt er nedi a formula Va or with an al kaline s '
o Bl AL

N-hydroxyalcetl ate to forma n internmediate of forml _ _
of the formila Va or. Vb wi t h "Herl Fe s 4 Reomriepcuiaey WaleTer s -
effective to provi d%zisbmnchndpnstrmglmﬁhaﬁrhbwémmﬂd@etbﬂ%era nef ocess of
compound of the forSulaiut: &5 ek FHEpPRAeRf odowdin ot ot 1er REmG a Vi |
XX VIl wher ei lowenalkyn¥l,ics takemdegiberdant 4 syclvalkel oripikdaesLp.onat e, or
para-toluene sul foeggﬁgaiﬁgﬁ ?ang%liﬁg\e}ly%g%e&?%err ﬁ%ndl t%]ione%l sufrf | Ci elg‘}V to .
provi de the conmpound © : o0, Jpveer gkt aubstiyted dpwerallo, lowether ei n:
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 Jower alkenyl, lower alkynyl, substituted lower alkynyl, alkyl
substituted aryl, or acyl;
cach RS 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 Iower 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, alky, or acyl;
D is lower alkylidene, lower alkylene, -O-, -S-, or -N(Rg)-;
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 ! to 20; and
k is an integer from 1 to 4;

or a pharmaceutically acceptable salt thereof,

91.  The process of claim 90, wherein the compound of the formula II is produced by

contacting a compound of the formula IV:

D
Rl/ \Rz/x

Iv
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R is para-trifluoronethoxyphenyl; R2 is -CH2CH2CH2-; R3a and Ri b are each
i ndependently nethyl, or taken together forma cycloalkyl, R7 and Rs are
each, independently, H, and 74 WD 2004/ 048320 PCT/ US2003/037511 Dis -0-.
94. The prg%e)[% | aim 92, wherein: Rl is 4-trifl hi ophenyl ,
4-trifluorome ﬁ“é‘ﬁ%%ﬁl fonyl phenyl, or 4- trifluoronet h;ﬁéesu ?dgﬁgﬁldophenyl ;
R2 is-CH2CH2CH2-; R3a and Ri b are each independently nmethyl, or taken
together form a cywhesir Kyp halgmipncriforpiel orpararieluengenlfoiatedlependent |y, H,
and D is -0-. 95..h I ORARS s oPL&'td?i&%&:émﬂo ve%iaga fé:ﬂﬁmﬁﬂfa}ﬁw?%e of ﬂ%he

formula IV is produced by contacting mpound of the formula XV

R -D R2-OH XovmulpiMarpravitheancadkedine spdi ofdehydrpaiaceigudate tor fomman indermedipfeonat i on
agent for a téﬁpvﬁng nder conditions sufficient to provide the conpound
of the formula : . A process of claim95, wherein the conmpound of the

formula XIV is produced by contactjyng a conpound of the f la VI: R -DH
VI with a conmpound of ﬁhe fo(grmla X X-F\’2-C]—|D XV \g/nerei
/
R'/ \Rz/ \E or Rl/ \Rz/ \N
Va
Vb ; and

contacting the intermediate of the formula Va or Vb with acid for a time and

under conditions effective to provide the compound of the formula IT.

92.  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:

VIl
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.

93, The process of claim 92,
wherein:
R! is para-trifiuoromethoxyphenyl;
R?is -CH,CH,CH;-;
R and R™ are each independently methyl, or taken together form a
cycloalkyl, R” and R® are each, independently, H; and .
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X is hal o, nmethanesul fonate, orpara-toluenesulfonate; and R2 is -(CH2)"-,
wherein nis 2 to 10; for a time and under conditions effective to provide
t he conpound of the formula XIV. 97. The process of claim 96, wherein:

-75 R is 2 nd-trifluoromet hoxyphenyl, or 4-chl ofordsiez037511
trifluor orrg‘{(ﬁ%h% 3(326n1yl; R is- OH2CH2CH2-, R3a and R Shersamznar:

i ndependently nethyl, or taken together forma cycloal kyl group; R7 and R
8 are each, indep G%TQ‘Iy, H, and Dis-O. 98. The process of claim 96,
wherein: R is 2,4-bis-trifluoromethoxyphenyl,

4-chl oro-3-trifluoronet hoxyphenyl or 4,5-

di chl or 094- t r The preseshef dey enyl ; R2 is-CH2CH2CH2-, R3a and R 3b are each
i ndependent |y met hyjereiaf taken together forma cycloal kyl group; R7 and R8

are each, independently, H and Dis-O. 99. Use of an effective amount of
at | east one conmpoliné 4dtdfbommathapethiophany, B-trifueramethpgaselfoayipheyLofr 4

medi canent f oL Q?;gét&g LForanR@do .the level of infection caused by an
or gani sm sel egr%f[eug rom %%eo ro%"%si sting of Pl asnodi um sp.,

Mycobact eri um sp. ,R” F&¥tbpHaEHz; gondi i, and Pneunocystis carinii. 100. Use
of an effectiye ampepla®d aflealifild egdasﬂ,m@mgygﬁae&qegeﬁ{e%m Ghghigal 10 the

manuf acture of a nedicanent tTor protecting at1 ent” suscept
i nfection caugmup;by exposure to an organi sm selected fromthe group

consi sting of Pl asﬁﬁgﬂdgﬁyﬁc%%'\%gﬁgaﬁ&eﬁi #‘@ sp., Toxoplasma gondii, and
: 0

Pneunocystis carinti. gvaluating the in vivo biol ogical
activity of a conpdisv®-of fornula I:

95. 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
X1V
with an alcohol halogenation agent or alcohol sulfonation agent for a time and under

conditions sufficient to provide the compound of the formula IV.

96. 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*-0H
XV
wherein:
X is halo, methanesulfonate, or para-toluenesulfonate; and
R%is -(CHz),-, whereinn is 2 to 10;
for a time and under conditions effective to provide the compound of the
formula XIV.

97.  The process of claim 96,

wherein:
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-76 WD 2004/ 048320 PCT/ US2003/ 037511 RAN R8 R3a D~ 0O RR2 IN1 HH)-~"R3b
wherein: Rl is R', substituted aryl, substituted al kyl, substituted fused
cycl oal kyl aryl, substituted aral kyl, substituted cycl oal kyl aryl al kyl,
substituted heteroaryl, or substituted heteroaryl al kyl, wherein the latter
seven groups are substituted with at |east one substituent selected from
the group consisting of -CN, -OCF3, hal oal koxy, -SR, -0OCF3, -SCF3,

hal oal kyl t hi o, -NRSR6, -SOZR, -SO2NRSR6a, heteroaryl, heterocyclyl or

R 00- ( CH2 CHROj 2-chl6ro-4-aifhioidhétassyphbeyl a6 4-cHRorol B ta flbsroidetHorgpl@hyl;
unsubstituted: CR RIbk , XO wherein each Rta and R bare independently H,
al kyl or fl BodoCH26H2682-pr anched or straight chain |ower alkylidene, or

ower 2l kengy 9oy af GeRReBRRRL Aok 1P PP EAER M e KRR oaliSLBlou,

spi roal kyl @ anpR® emadaciR indepemtbafeidenid y hydr ogen, | ower al kyl ,

substituted_] ower alkyl, lower alkenyl, substituted | ower alkenyl, |ower
al kynyl , suEEFﬁ?Uted | ower al kynyl, aryl, substituted aryl, hal oaryl,
acyl, or heterocyclyl; each R5 is independently hydrogen, alkyl,
substituted | ower alkyl, |ower alkenyl, substituted |ower alkenyl, |ower
al kynyl , ¥ubbe ptagesadilcbaar®6al kynyl , al kyl substituted aryl, or acyl; each
R6 is independently hydrogen, alkyl, substituted |ower alkyl, |ower

al kenyl , sub2EiEt ed | ower al kenyl, lower alkynyl, substituted |ower
al kynyl', al RYks 2 3 %p5tiffudfektRdipherdt W-chlordR iRiflucesmSthELYBRER 0p8,5R5 and R6

taken together with the atomto which they are attached forma
het er ocycl edichiosor2rtgQupromethpapplivarhit | y hydrogen, al kyl, substituted | ower

alkyl, | oweRz ;s cH,CH,CH,-,
R*® and R*® are each independently methyl, or taken together form a cycloalkyl group;
R” and R? are each, independently, H; and
D is-O-.

99, Use of an effective amount of at least one compound according to claim 1 in the
manufacture of a medicament 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 Preumocystis carinii.

100. Use of an effective amount of at least one compound according to claim ! in the
manufacture of a medicament 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 Preumocystis carinii.

101. A method of evaluating the in vivo biological activity of a compound of formula I:
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al kenyl, substituted | ower al kenyl, |ower alkynyl, substituted | ower
al kynyl , alkyl -77 WD 2004/048320 PCT/ US2003/ 037511 substituted aryl,
acyl; or R5 and R62 taken together with the atomto which they are

at t ached de*%o&/Jl%ﬁr ocycle; R7 and Rs are each, indepg@glgﬁ,ds)ﬁmlwdr ogen,
e -, -5, or

al kyl, or Di1s lower alkylidene, |ower alkylen

- N( R9) ; RO is hydrogen, alkyl, substitut ed | oner al kyl, |ower al kenyl,
substituted | ower al kenyl, | ower kynyR%, substi t ut ed | over al kynyl ,

al kyl -substituted aryl, or acyl; RLO Ns al kyW or ha’®»alkyl; j is an integer

from1l to 20; and Kk is an integer fr| m1l tq] 4; or ja pharmaceutically
acceptabl e salt thereof ;np conpg_sing $he st of : saying in vitro for the

bi ol ogi cal activity t hesprodu §Oxi Ve “eymlization of the
H

conmpound of fornul a 1278

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®, -OCF;, -SCFi, haloalkyithio, -NR’RS, -SO;R, -SO;NR’R®, heteroaryl,
heterocyclyl or RIOO-(CHZCHZO),--, or combinations thereof;

R* is substituted or unsubstituted:
LL]’IL.
/

0O
(CRI aRlb)k

o)

3

wherein each R™ and R'"are independently H, alkyl or fluoro;
R? is branched or straight chain lower alkylidene, or lower alkylene;
 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 atkyl, lower
alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, alkyl
substituted aryl, acyl, -SOR?, 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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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 s 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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