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BACKGROUND OF THE | NVENTI ON Mycobacterial infections often manifest as
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deaths attributable to TB yearly. Tuberculosis (TB) is the cause of the

| ar gest lthunber of human deaths attributable to a single etiologic agent
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overwhelmlng, disseminated disease in immunocompromised patients. In spite of the

efforts of numerous health organizations worldwide, the eradication of mycobacterial
20 diseases has never been achieved, nor is eradication imminent. Nearly one third of the

world's population is infected with mycobacterium tuberculosis complex, commonly

referred to as tuberculosis (TB), with approximately 8 million new cases, and two to three

million deaths attributable to TB yearly. Tuberculosis (IB) is the cause of the largest

number of human deaths attributable to a single etiologic agent (see Dye et al., 1 Am. Med.
25  Association, 282, 677-686, (1999); and 2000 WHO/OMS Press Release).

After decades of decline, TB is now on the rise. In the United States, up to 10
million individuals are believed to be infected. Almost 28,000 new cases were reported in
1990, constituting a 9.4 percent increase over 1989. A sixteen percent increase in TB cases
was observed from 1985 to 1990. Overcrowded living conditions and shared air spaces are

30  especially conducive to the spread of TB, contributing to the increase in instances that have

been observed among prison inmates, and among the homeless in larger U.S. cities.
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will acquire a nycobacterial infection, with TB being an especially
devastating conplication. AIDS patients are at higher risks of devel opi ng
clinical wB,03asdsanti-TB treatnment seens to be | ess effe®Ciuesos/n®a7in
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20 The errergmﬁe of drug-resistant M tubercul osis is an extrenely

di sturbing phenonenon. The rate of new TB cases proven resistant to at

| east one st andarkhedWoudd Healtr OgaadationdWHO) qmltinmemtto iencdut@eelaaerlba}tlel%miss to
23 percent i c re efore is

1991. CoéﬁBlI i ance twithm.t.tther lrlltla ﬂde& gref,
al so a cruciar’ cERPYRBIG"E PTEFFETY S"HTER i M Tat’e an 97 SV EIRE he®
ener gence ofIndmu@zaltles'i GiP&)’lTan&Ttlfe&ipBL‘Etlc doeipdibhog ihitipves anth m"lDﬂmtlyle)beJ:@pdrent
of 25 ne eut ents, are ffe e as.yacci nes
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t uber cul osi streapent Py ytch aﬁ’l‘)l"% PFWFéSr‘é?‘peT\%%ahéeé%tgfe € y‘?i‘ﬁ“%? fsu‘fﬁtlcﬂ)l
chel onae, ange MitieRERARt TBNGn BRETiorD HRMBERIR coRBlide MR 6iisare @k ofll SEAFRLbN
humans is tuberculosis (TB) which is predom nantly caused by nycobacteri al

speci es conptiigeipnMtia QFWF%%thel@f“e%%esddﬂ‘rg’rﬁﬁm%??‘é%iﬁ%m (Merck Manual
1992). Infection is typically initiated by the inhalation of infectious
particled 2 wO ddreogBIegcpchl drigIpsisigy M. uber C”los’s 1s an extremely disturbing

phenomenon. The rate of new TB cases proven resistant to at least one standard drug
increased from 10 percent in the early 1980's to 23 percent in 1991. Compliance with
therapeutic regimens, therefore, is also a crucial component in efforts to eliminate TB and
prevent the emergence of drug resistant strains. Equally important is the development of
25 new therapeutic agents that are effective as vaccines, and as treatments, for disease caused

by drug resistant strains of mycobacteria.

Although over 37 species of mycobacteria have been identified, more than 95% of
all human infections are caused by six species of mycobacteria: M. tuberculosis, M. avium
intracellulare, M. kansasii, M. fortuitum, M. chelonae,and M. leprae. The most prevalent

30 mycobacterial disease in humans is tuberculosis (TB) which is predominantly caused by
mycobacterial species comprising M. tuberculosis, M. bovis, or M. africanum (Merck

Manual 1992). Infection is typically initiated by the inhalation of infectious particles
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which are able to reach the term nal pathways in |lungs. Follow ng
engul fmrent by al veol ar nmacrophages, the bacilli are able to replicate
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maintained on laboratory culture media, often spontaneously assume an opaque R colony

morphology, at which time they are not multiplicable in macrophages, are avirulent in
mice, and are highly susceptible to antibiotics. The differences in colony morphology
between the transparent, rough and opaque strains of M. avium are almost certainly due to
25  the presence of a glycolipid coating on the surface of transparent and rough organisms
which acts as a protective capsule. This capsule, or coating, is composed primarily of C-
mycosides which apparently shield the virulent M. avium organisms from lysosomal
enzymes and antibiotics. By contrast, the nonvirulent opaque forms of M. avium have
very little C-mycoside on their surface. Both the resistance to antibiotics and the resistance
30 to killing by macrophages have been attributed to the glycolipid barrier on the surface of

M. avium.



Di agnosi s of mycobacterial infection is confirnmed by the isolation and
identification of the pathogen, although conventional diagnosis is based on
sput um srweres/09698hest X-ray exam nation (CXR), and cli ni caCTaspi1eE.

| sol ati on of nycobacteria on a nediumtakes as |long as four to eight
weeks. Speci es | dsibfrobis Caf | Afcdbakifal didfedtibhels effirmede8)S theThgilatioar @nd
several other techniques for detecting nmycaobacteria such as the ol yner ase
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d B
is then invasively transported into tﬁ\g skin wwth the use of a nultiprong
i nocul ator (Mbele test). Several problens exist with the 15 skin test
di agnosi s nethod. For exanple, the Tine test is not generally recommended
because t he anmpurdneofiagnestiqyéast thaf écwidgli nied fohdeteetingadelestions cayped byanot be
accurate ; kit MeinfeAbus Vel 100 R0 in E8€arE. V.
Mosby m%an%g%%ﬁ%%g%?%gg%)uw Sﬁﬁt%o.ué% %e tu.beruéulei n sI?i n teg%s a?_re
wi del y used, avafaye, ttyméadlailohg of expuirenaratipos efgubepqulin ipdgeng aspiseds QJé fibereukin
results, andmny t . e EACE iRl SSectBP RS | VES
are soneti ma%d@’eée/r ‘fl“?iﬁg@ I%&Jgrggérﬁaﬁléé ﬁg{% g‘gg%ﬁ%%g{;ggg@o 1?r}?ctgétga]g’tecet_ri a, but
are heal t hythe Iskinadaadernoally, bnist tapicaly apblied snddis dbpmoigiasivghyetrinspaytedrintosthieice a

positive resylt i obser.ved t only . in fve. T b J SQ.in
per sons vacc#‘ﬁ%f”g t}\113 i oéé‘crlmlﬂpgmn%:g}orxrem%tto fe@éetre?t?i ? %‘%%1 }’%ﬁ“ﬁ‘?@i‘ﬁ \Mge had
been i nf Xt egkimitdsh diayashaatéthed. a Fobertantpiey ehen®ine 28t dewved ggpechlly hecotimadsde. | t
is hard therefore, to distinguish active T tients.fromth ot her such
as househol d°SFSEdht 513?%“,% Otgfg‘t{%eé’ st dﬁtf)itﬁe g‘%iaﬂerfn«gg jay erA%adlln?tie%en%cicfl?,t e%E he

t ubercul i n t @mitrodd. §BePMAbIE etsal A1&dicud BfidrebiologR MThe IC.Vhidsebyl Oehpaing 2a9-3300h0
wer e infect eﬁ i.th nycobacteria other than M tubercul osis (MOTT).
Therefore, di g%bsi s using the skin tests currently available is

frequently subject to error agﬁ. i naccur aci es, . 30 %h sband rd treatnent for
tubercul osi s causdioBsh hedpbeatg; S@F\/‘@“&P&aﬁldswsf* 8% )E’lcaﬁ%ﬁe[qﬁlrF Vé?&r%n
consi stipg ofhrdeOdys db Y@her@e iesuli,0find WanyrdifdekSthe frodulo e i¢cirawe siticagfalsgi ven
for four nmonths, The two nost inpportant dr ugs, iven (}hr oughout .ttge
si x-nont h coRffsdivegpre sgmetimes seen in subjects who have beeil exposed to mycobacteria, but are
healthy. In addition, instances of mis-diagnosis are frequent since a positive result is
observed not only in active TB patients, but also in persons vaccinated with Bacille
Calmette-Guerin (BCG), and those who had been infected with mycobacteria, but have not
25 developed the disease. It is hard therefore, to distinguish active TB patients from the
others, such as household TB contacts, by the tuberculin skin test. Additionally, the
tuberculin test often produces a cross-reaction in those individuals who were infected with

mycobacteria other than M. tuberculosis (MOTT). Therefore, diagnosis using the skin tests

currently available is frequently subject to error and inaccuracies.

30 The standard treatment for tuberculosis caused by drug-sensitive organisms is a six-
month regimen consisting of four drugs given for two months, followed by two drugs given

for four months. The two most important drugs, given throughout the six-month course of
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WO 03/ 096989 PCT/ US03/ 15927 therapy, are isoniazid and rifanpin. Although
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neuritis. Thus, there js an : :
vaccination and treatment protocols. Currently available therapeutics are no longer

consistently effective as a result of the problems with treatment compliance, and these

20  compliance problems contribute to the development of drug resistant mycobacterial strains.

Ethambutol (EMB) is a widely used antibiotic for the treatment of TB, with over
300 million doses delivered for tuberculosis therapy in 1988.

OH
HN

HO Ethambutol
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i ncreasing need for new, and nore effective, therapeutic conpositions (See
for exanple, 5 U S. Pat. No. 3,176,040, U. S. Pat. No. 4,262,122; U S Pat.
No. 4, 006wdP34/09d985. Pat. No. 3,931,157; U. S. Pat. No. 3, PE3MS2y23921). S. Re.
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structure. Geth¥ihdd 020081y HRABEARABTS arbAo RinfticomsitdNRY BfectiSebsi rdsult ed

Et hyl ene Di ami ne The substituted et h?/I ene d amn ounds scri bed
herein are s$frifhEEDEEY Kty realpent capglisnse, 1g "i‘glfot§ g% Breahat dITie RS al

library of sybsdphdittis dirihly WeneistedH8dNRS név® anti-tubercular drugs that prov1de highly
20 effective treatment, and shorten or simplify tuberculosis chemotherapy.

SUMMARY OF THE INVENTION

The present invention comprises methods and compositions comprising ethylene

diamine compounds effective for the treatment of infectious disease. The present invention

25  also provides methods and compositions comprising substituted ethylene diamines having
improved anti-mycobacterial activity, including substituted ethylene diamines having

improved anti-tuberculosis activity.

The present invention contemplates substituted ethylene diamines, which can derive
from a variety of amine compounds. In the present invention, the substituted ethylene

30 diamines are based on the following structure.



prepared on a solid polystyrene support using split and pool technol ogies.
This technique 5 allows for the synthesis of a diverse set of substituted
et hyl ene woawiop@s9 These di am nes are screened for anti- PBTAMNBNIRY uSi ng
in vitro, biological assays, including a H gh- Throughput Screening (HTS)
assay, based on the recently conpl ¢ ed genom c sequence of M

t ubercul osis, and a M ni mum | nhi bi tji%on Concentration (M C) assay. The

nmet hods and conpositions dgquNi\b?ey%{ ei n conprise substituted ethylene 10
diam nes that are effective agarmst dide#e caused by infectious organi sns,
including, but not limted to, bacteria and viruses. One enbodi nent of the
i nvention provides nmethods and conpositions conprising substituted

et hyl ene di ami nes that ar e SubsibigadiBfylengBiamgpe mycobacteri al di sease.

Anot her enbodi ment of the invention provides nethods and conpositions
conpri si ng subst i Thgtsebstisited ¢thylencddiaming eempdvads fesoberiberest ars gxatbsizedwed 15
for mycobact gt i I A€ i . i it
conpri ses S%E)ése'?% dt g{régﬁéﬁh@ﬁﬁ%‘bﬁi Qméﬂralglg!apﬁg{ar}ﬁgfvgeu%gﬁ%@%ﬁlgknézg}é&ﬂ%grsqlgower
for nycobact pepaatd onli selakpolystaencanppdrbvsingnipdit prdepaol ddchndiegign dhigiechniqyent i on
conpri sesc su j diam : M ¢ Of

| ower for5 w@%@;%@?;ﬁ&@%@ggé .“%l/&%% ﬂ(gr%u{)%%%%@r@%%n%%l? ﬁsg Tp}getgaesgiﬁ%ﬁr%

i nventi on comprscseseds fobsntit TR ectivetyysingnig diranbiekogicehassaymavieclading®® Nigh- of 5
M or |ower faor cobacteri { I t her i . ent
nvent fon, RO RRPROREe s huh SSRF Bl of B s Rhe LORALIF Binchte olERESE

di am nes wi t M. Hb&culosis, aad b Minimunonhib@im dlongmeaticar(MIChasgst. anot her

enbodi ment of the present invention, the methods and conpositions conprise
substituted et hylBremeihads aek comprsitens dessebairherein gamause issbatigtddy etiyfenom a
primry in and erei-n the other am ne group.i.s ri v f.r .
primary s@é‘BWﬁ%p@@gﬁiergfn.cnvlenagglﬁgt}t &P eHbS ib%éﬁfieatlﬁugt% F%nﬁgl%slgﬁk%llggv@ﬁti on,
t he et hodsnanghigan@dactiinasd ciousps.i Oac stibstimenttof dheeinbgrition eraidasmea®ds

wherein one anmine is.. derived.fro i s- (- rtanyl am ne, cyclooctyl am ne,
2, 2- di pheny! BEhSIRASHGNS SOBPIIYRE, ﬁ‘é%ﬁ&“%ﬂo%é‘f%ﬁ ﬁl&liﬁf@&fﬁyﬁ‘*%ﬁﬁwr?e?gam”&

1- adanmant anempédbydtédil hseadet) -AnofRpichbodifphieyf #¥ wentdh provides methods and
(-)-isopi nocanpheyl am ne. 7 WO 03/ 096989 PCT/ US03/ 15927 The qpu{vﬁseg)t

i nvention coffrptigrempasing ubsified ¢ipdseckaningdeibhaye MIG SO M PRger

derivatiyes Rf AGoadhal ididied AhbiEeBALSHIABMNES the THseRl GS@Atfion BYBHON
al so contenplates enantioners and other stereoi soners of the substituted
et hyl ene di awbstisuted sthyleneidiamigesbthei haye et MEE iof 251N 1 1qer for avisplactemgbnt i on

further cont &é@%'se"?‘t €8t bt ggl%dn;l&rt o?‘[ﬁe %%s%nt in\%n{i&? L&xqﬂrﬁgs suBbtitut® l'ethkliegé ted

to, humans.
diamines that have an MIC of 12.5 uM or lower for mycobacterial disease. Another

embodiment of the present invention comprises substituted ethylene diamines that have an
20 MIC of 5 uM or lower for mycobacterial disease In another embodiment of the present
invention, the methods and compositions comprise substituted ethylene diamines with HTS
Luc activity of 10% or greater. In yet another embodiment of the present invention, the
methods and compositions comprise substituted ethylene diamines, wherein one amine
group is derived from a primary amine, and wherein the other amine group is derived from
25 a primary or secondary amine. In another embodiment of the present invention, the
methods and compositions comprise substituted ethylene diamines, wherein one amine is
derived from cis-(-)myrtanylamine, cyclooctylamine, 2,2-diphenylethylamine, 3,3-
diphenylpropylamine, (+)-bornylamine, 1-adamantanemethylamine, (+)-

isopinocampheylamine; or (-)-isopinocampheylamine.

7



Accordingly, it is an object of the present invention to provide nethods
and conpositions for the treatnment and prevention of di seases caused by
m cr oor gawonamwIeosAccordingly, it is an object of the preseatr/isavednrion to
provide methods and conpositions for the treatnment and prevention of
i nfectious di seasgg. dQnROL{eh cggtblﬂﬁlﬁteﬁfvaxti&ﬁ Rt @8 APlexdsHRNSth® ubstitdi&d
provi de nethods and ‘conpositions for the treatnent and prevention of
mycobact er i aderigptinga o€ theisnbititndédngfhienc diamings. iihearesent, invantipe plse Fengemplatvet
anot her .Obj St t?(jmetrgednﬁ) F SRG el BY L QR the dLbsehliQVle leg‘@w}g‘giﬁe@qu their .
conposi tions for the treatnent an prevention of infectious di seases using
conposi t i onssubsitged démgtivess Thalpstsent nvedticat fasthez sentdinplaien ersatmapidioherimelsj ect
of the prgaseinglu&hqv%qkﬁ&@idiédgoohg%gn\éi de net hods and conpositions for the
treat nent’ and prevention of nycobacterial disease using conpositions
conprising substj t. e pfl.ani F LrRPcehbnds LhE -
present inventi orécfcg}d?%lfrlgﬁ gg % tcﬁc%ﬁ rc?%c{(t)r#ﬁ‘gg?ﬁ (Igdre]g 2%3 thr tShe
treat ment anshnpositientfoothe ofatmeatend plevsitisn obdisrgses oaypod by mgmsorgamrpIsi si ng
substituted ethylene dianm nes. Another object of the present invention is
to provide nethodsccerdihgbonipdsian iabjest PHithe preeent rivventiernto arayidsr mothady end of
t uber cul osi s_usi LLlon | S : j Lot et hyl ene di am nes,
LSk I0PRE h&%\%%eﬁgﬁé’ Eﬁg@ﬁ%@ rgf @%@ﬁ&ds él%%%gs.

wherein the 01 am ne has an ess. ot her object of the

present jpventi Op%gﬁg Bl too\éhféeprég%ﬁtmﬁﬁém_t&pma@ I RS ad Plompblifiold AL Ment

and prevention o ul'osi's ‘usi ng conpositions conprising substituted
et hyl ene di athe nestmanhenéimeveheord ofimynebaagsaladispdsC wflud@iBg Mjut grot |liswted Wnot her
obj ect of the sent invention is to provide nmethods and conpositions for

;
the treatnen béa%%u OS|c1)sr'eventi on of tubercul osis using conpositions conprising

M or |ess. 5 vio 3RS BO M ERSHRot S YA Rs affcdscflons 2. ©
present i nvefot itlentreament prdomevkation bh adectiang dsesspo8sing omspdsitrons lsemprigeg nent

and preventio f tubercul.osi s using conpositions conprising substituted
et hyl eneF§d1i a%gﬂglét?é%ﬁgl?éﬁé‘}a?wg&di amine has an MC of 5M or |ess. Yet

anot her object of,the prese i nvent.ion.ls. i
conpositions 5 f‘%llromeﬁggjf %@g%hﬁgﬁ?sgrgﬁﬁvegtrdg?/les&1‘??@%%% t%l d’ggrﬁ“gbﬁ %? ?gq%&l fr(ﬁ;
conposi t i onsthe arepmicat Rad udyshtidnudie chycobhdtyliad nbsedieansime sompdséioes wombeasigy am ne

has HTS/ Luc BGLLYLY Ynind 0008, 07 et o7

Still another object of the present invention is to provide methods and compositions
20 for the treatment and prevention of tuberculosis using compositions comprising substituted

ethylene diamines.

Another object of the present invention is to provide methods and compositions for
the treatment and prevention of tuberculosis using compositions comprising substituted

ethylene diamines, wherein the diamine has an MIC of 50 pM, or less.

25 Another object of the present invention is to provide methods and compositions for
the treatment and prevention of tuberculosis using compositions comprising substituted

ethylene diamines, wherein the diamine has an MIC of 25 pM, or less.

Another object of the present invention is to provide methods and compositions for
the treatment and prevention of tuberculosis using compositions comprising substituted

30 ethylene diamines, wherein the diamine has an MIC of 12.5 uM, or less.



Anot her obj ect of the present invention is to provide nethods and
conpositions for the treatnent and prevention of tubercul osis using
conposi t iwo309aypY i Si hg substituted ethylene diam nes, wrerdiSas/oive7 ani ne
group is derived froma primary amne, and the 10 other am ne group is
derived froma pPryJmfymd bj%&cg%fg)é eﬁ{“n{?&u X ‘r“stto fb‘%&d@%etﬁ’&is%ﬁ& ofthpdsins
present invention 1S to provi fods and ositions for the treatnent
and/ or pr evefot ihe nre@tﬁnemmvérmmeotsqnsofu@englosmmpms p@mm@&iw@@)mp@m @ubstituted
substituted e : Ln.on grived from

Shi¥le cﬂgmgesa%?gl%t SHIGhEE Has af‘?\gﬁgmﬁe ﬁyli et

cis-(- )nyrtany)f am ne hyI am ne

3, 3-di phenyl prop w TR )
(+)-isopi nocanph)e/%/ gﬁnclﬁ}?er Ogjezt - {&lyrg%m lﬁg%lggm Ilﬂiq']tgflpgo(rér’l ne. @ht@ anot her OE? ect
of the preseiot thenmemtenoandmevtemtiqmmf\xilhzte:utn@rsw@mg t:ompDSfttms PMQannrmeﬂuhqjlélutd c
forml ati on fﬁ}l;l%rieh ntn{leesa% re1 tk en(fi arH ggasrﬁ"fé:}]?uc actlw 8 %G/t g&terdl Sease.

Anot her obj eC present i nventron is e co sitions for

t herapeutic for erial
di sease caused b*y%‘ﬂo%* %9‘? 5 belelEAMERCL t%é‘@v@.g% e e
conpl ex, M thvitieatnient amicplebentian ef tll\hercukxamsamgl conNIOSIfIWSt tmntmmng Mubsttgtdbnoe,

M Ieprae, M croti or es r ects,
Feat ur o ancEBAVET ARG ot ergte OpF ssebrott, sk (o RS AhiE e

after a revi@heramidepgofpab HmMed@odlet;&mheeydomke&mdmptarrmw. of the discl osed
enbodi nents and t he appended clains. 25 BRI EF DESCRI PTI ON OF THE FI GURES
Fi gure 1 represenes asotlidr objectertie mesheniatzdrMOs sawiproyideandtiongs asd)tdrub(sinpps)rt

synt heses used to ubsti tuted et ne di.am

2(a)-2(ac) proVIYeT E%‘é‘z‘ﬁ? fil%gt‘?rﬁvefl ne Of t}‘ Cuo 15 &t ‘fomﬁ’omrr%r% Corﬂms"%g 9
V\;D 03/ 09698gsuBgﬁfﬁthtS@ﬁ&fbﬁéaiﬁmllﬁsgwhﬁ&n&(na)aﬂﬁx(é 1)5 qamad flemcheRinyahndiminet ur es
of a variety o C|IC ond ures 4(a rOV|de

cheni cal st r‘i}’ﬁ{oﬂft@é P}?e ak‘?%éf]famé’%%% dlgléeg?ﬂlﬁa)é’?' Vgn m%je%‘) WEEUle 5
represents aadﬁhﬁm/aﬁe@ﬂlﬂﬁﬁimlﬁe {OrisdpinephgeeRnaie we-Fieatidcanpigamisd ten
substituted ethylene diamnes. Figure 6 is a graph of Lum nescence Count

per Second (LCPS)yetemnstiér oljediCemthe qirmm mlhewiongs HF Provide asmpasitioasiok ttse f or

ool ed substituted eth ne_di amn
P therapeu(tjlc }ﬂagon for the treatment and prevention of mycobacterial disease.

Another object of the present invention is to provide compositions for therapeutic
formulations for the treatment and prevention of mycobacterial disease caused by
20  mycobacterial species comprising M. tuberculosis complex, M. avium intracellulare, M.

kansarii, M. fortuitum, M. chelonoe, M. leprae, M. africanum, M. microti, or M. bovis.

These and other objects, features and advantages of the present invention will
become apparent after a review of the following detailed description of the disclosed

embodiments and the appended claims.
25

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 represents a flow chart schematic showing various solid support syntheses

used to prepare substituted ethylene diamines.

Figures 2(a)-2(ac) provide chemical structures of a variety of primary amines.



conpounds. 10 Figure 7 is a graph of LCPS versus concentration show ng HTS
Luc assay results for individual substituted ethyl ene di am ne conpounds.

Fi gure 8 we oa/ogmaph of LCPS versus concentrati on show ng HC$/USos1:@3Bay
results for individual substituted ethyl ene diam ne conpounds. Figure 9 is

a bar graph provig] ry.of MC actiyifi for . di

substituted et hyllg%‘g&d?%ﬁ@g?f&ﬁ#gﬁ? réucfggtlmsc}{léésbgf?ad}rag%tﬂ 03?%:\%1& %egjgcg;%da?'umrar y
of Luciferassmaetivity of discrete substituted ethylene diamnes with at

| east 10% activity in reference to ethanbutol at 3.1 M Figure 11 is a bar
graph showi ng t heFiguresqd@né)) ofovalecechemamt eguadires o€ aswdrgtt @l caeticneecolry
nmononers in the substituted ethyl ene diam ne conpounds that were active

. amines. H H
agai nst TB. mne nmononers are represented by their nunerical

designations. Fi 2 I h ' 10W. NG nt i s of
N Geranyl SN - (2- SR oRER S Rl St TSI End BTG R) SLTEL ® 3
is a flow sciubstittted etbylend digmmesynt hesi s of N-(Cyclooctyl)-N -(1R 2R, 25
3R, 5S)-(-)-isopinocanpheyl et hane- 1, 2-di am ne as hydrochl ori de (conpound
59). Figure 14 i Figurera6sisspegrapr offi [Lemingscensee Goptr esenieadnd/ LEBRpIversuel |

cont ai ni ng 0ql ed..substi.t u t hyl ene di am _ne i . is a
s spec pr SR et SR HEy GO Eel B IR R TREHANE cfbfufe Gidkind
et hane- 1, 2- décmpionsds. 10 WO 03/ 096989 PCT/ US03/ 15927 Figure 16 is a proton

NVR profile for conpound 109, N Geranyl-N -(2- adamant hyl) ethane-1, 2-
di am ne. 1(Fi gur e Tigurs 7as barapyrodpCPSfvedias eorcerdration Soivomgy HEFS rlmic agsalgmesuds Lung

(CFU Lung) tug . show ung..qgrowth over tinme in days for various
conmpounds. Stsof:fn ﬁvrl@afi%lmb%}gutg%ber@%%p m%fo%%({ugd%rom a CFU/ Lung study show ng

CFU/ Lung growt h ver t.ine | for vari . nd Ri gur .S a
bar graph of dat aﬁgurr%rgnlsaa I_Ogﬁ%ijétvﬁr ills %%“8@#%88%9‘5%?&%‘%%%éf‘gséliéti me
i n days for feaindbiduacabgousd sthylBnegdisrein Qormmuaddar graph of data from a

| esion study showing visible lesions over 10 tinme after treatnent with

vari ous conpoundsFigure 9 is a bar graph providing a summary of MIC activities for discrete
15  substituted ethylene diamines.

Figure 10 is a bar graph providing a summary of Luciferase activity of discrete
substituted ethylene diamines with at least 10% activity in reference to ethambutol at

3.1uM.

Figure 11 is a bar graph showing the frequency of occurrences of the selected amine
20 monomers in the substituted ethylene diamine compounds that were active against TB.

Amine monomers are represented by their numerical designations.

Figure 12 represents a flow schematic showing a synthesis of N-Geranyl-N’-(2-

adamanthyl)ethane-1,2-diamine (compound 109).

Figure 13 is a flow schematic showing a synthesis of N-(Cyclooctyl)-N'-(1R, 2R,
25 3R, 58)-(-)-isopinocampheylethane-1,2-diamine as hydrochloride (compound 59).

Figure 14 is a mass spec profile for one representative sample well containing

pooled substituted ethylene diamine compounds.

Figure 15 is a mass spec profile for compound 109, N-Geranyl-N'-(2-adamanthyl)

ethane-1,2-diamine.

10



Figure 21 provides a schematic denonstrating the identification of a drug
candidate Figure 22 provides the conpounds tested for in vivo efficacy.

Fi gure 23wbDa3mgesaph showi ng the results of in vivo studi estafSoyosvpounds 73
and 109 at 1 and 10 ny/ kg doses (spleen). 15 Figure 24 is a graph show ng
the results of i rrlgﬂre/%stlydg oot 1@19[@2&81@@ 3 Bpflouri090at NlG@aH1 A0 (31! kg
doses (| ungs ure 25 1s ng in vivo studies of conpounds 59
and 111 at Eﬁaﬁ@ngﬂ)ﬂhgﬁKQZGG@@Be(spleen) Figure 26 is a gr aph shomnng in

vivo studies of conpounds 59 and 111 at 1 and 10 20 ng doses ?s
Figure 27 is a griaghe dhawe ey grarb ofedatd frem of GolpmcBerppingeYpitshegngf(CEFH ung

conpounds 5 U?ﬂ% th
M t uber cul ogslmsdyl—slg%vg\l;g%lj eel%Jg;lc;]Wth ng@bgg?ﬁfgﬁaggmﬁwgmﬁ%h 5 x 106 CFU

M t ubercuy osi s FEH&;% wWiRYSFRh

i nfecti o;g EC - F%@e (laéa{S%f/Jacon hW&Q@ﬁ?%F@L%%%%d}%oce a(tS: I{Iheh%l)gfoag}% 25
chenot her apyovst Gme in dédye for Vet gemppounds. untreat ed m ce, 2 - INH (25 ng/ kg),

3 - EMB (100 no/kg), 4 - conp. 109 (25 % 109 (10 ng/ kg)
4** - conp. 109 (Faeure 19vi5/augy graﬂl af d?@rffpms F{U nﬁgw&ﬁhw@ngCE‘é’#ﬁn&@O@?

g/ Kg), 7- CQRPtimd ilad ?gﬁ)rqg{l&gzom@lﬁg&re 28 is a graph showing the results
of efficacy testing of the conpounds 58 73, 109, and 111 in C57BL.6 mce
infected with Mty ’\%lﬁé 61k O8 bar HRARYF datdHR65)a le%l?@tudygghowgawsmfeel%&l@x@ ve -

with 5 x 106 CFU ubercul osis H37Rv; treatment with drugs started 18 days
foll owi n i rﬁremﬁqmeatE@LWlEOIaHOWWO@@ﬁt rol, CFUin lungs of nice at the

day of chenotherapy start. Mce received: 1- untreated mce, 2 - INH (25
ng/ kg), 3 - EMB (Flme 211uromﬁw@tg%8@emwr@sugsﬂlq51@mﬁcaﬁw «f@)dmmcand@éwp 109
(25 ng/kg), 4* - AH3 Gég%é'&!n‘&gﬁx dstested fof ) Wvo FHAC$.0- 1 mo/ kg) 5 -
conp. 58 (25 ng/k % Vlorrp 73 i 786 01 X C§

- conp. 111 (25 .
Fi gure 29 provi d@gl@ma(xa%tpaSh}leneﬁﬁe@ubwfpmuﬁd@udFF gim@p@gnd@gg ‘ges a

graph show ngr with a cassette dosing of 5 tested
conpounds toﬂ)r%agz%éu lﬁgﬁgléosége&gieg%o ound NSC 722039 in the study reads as

the conptbund 37, R{S@ 722@4faph skmmpg)tmdeSBES, ofNS@ ve 22044 of copwpepeisid and9.

Figure 31 proy results of PK studies with a cassette
dosi ng of tfeb\sét gg chl(gmgﬂaéﬁ{é Peritoneal delivery. Conmpound NSC

722039 in the st tRiIgures 2ads grapb shdvengormmmwi%hfcmum@ﬁll@d-l 1t etrhandnid 59,
NSC 722041 _m(g:/ﬁgags%g 9spflégt%i
Figure 26 is a graph showing in vivo studies of compounds 59 and 111 at 1 and 10
20  mg/kg doses (lungs).
Figure 27 is a graph showing the results ofefficacy testing of the compounds 58,
73,109, and 111 in C57BL.6 mice infected with M.tuberculosis H37Rv (spleen). Mice
were infected i.v. with 5 x 10° CFU M.tuberculosis H37Rv; treatment with drugs started 18
days following infection. EC - EC — early control, CFU in lungs of mice at the day of
25  chemotherapy start. Mice received: 1 — untreated mice, 2 — INH (25 mg/kg), 3 - EMB (100
mg/kg), 4 — comp. 109 (25 mg/kg), 4* - comp.109 (10 mg/kg), 4** - comp. 109 (0.1
mg/kg), 5 — comp. 58 (25 mg/kg), 6 — comp.73 (25 mg/kg), 7— comp. 111 (25 mg/kg).
Figure 28 is a graph showing the results of efficacy testing of the compounds 58,
73, 109, and 111 in C57BL.6 mice infected with M.tuberculosis H37Rv (lungs). Mice
30  were infected i.v. with 5 x 10% CFU M .tuberculosis H37Rv; treatment with drugs started 18
days following infection. EC - EC — early control, CFU in lungs of mice at the day of

chemotherapy start. Mice received: 1 - untreated mice, 2 — INH (25 mg/kg), 3 - EMB (100
11



10 Figure 32 provides a graph showing results of PK studies wth a cassette
dosing of tested conpounds to mce. Intravenous delivery. Conpound NSC
722039 i nwolma/osdssely reads as the conpound 37, NSC 722040 pCTamopoisen 59,
NSC 722041 -conpound 109. Figure 33 provides a graph showi ng the results of

PK St udi es ofgtkBp 40 nq1091 mb/Rgjl48€. FooquD BndHy), F¥5SWemi sy {dout i on
of 109 in mce ?)a g @g k E’nureco?lfg) Tlssueg?iglstrlbutlon oft109|n

mce (p.o. @skﬁ);ﬁl(g«)omp e él‘"@ﬂ% QVE"EOé‘Bbﬁ @Amsrke)He COBRpbUAS TE&E n mouse

urine. Fi gure 37. F@[gegéyﬁbgfdgm@mg%mg@moh;pgﬁ(gf 109 were found in nouse
urine. Figure 41. Schene 1. Synthesis of 100,000 conpound library of

et hanbut ol 20 arfigwede srayifes a|zragh sheyyag results ¢fifKestudies vgdha fissaite dasingebt s t o
synt hesi ze SEBLS A0hnpRindOlol Hics UBRA detiver). ggaﬁp&%dqﬁstff heR39 34 mevswa@%a@fas

representative targeted diamnes prepared via acylation by am no acids
Fi gure 43 pribyicerepoundB7 N3G 720 pompavgd AANSE 63(20§5/ﬂt«‘<r1@§’|u2@é|09pl ates of

di ani nes 25 for ﬂgﬁ.‘e@q ?,gg,g(ggsic ﬁea%‘s%gé(&gﬁ%résé‘lﬁsgcﬁ@ﬁdsn%ﬁesqz@% ?EJ’&?JF{Q hf’am e

anal ogs. Figure pr ov _ . W ng the synthesis o
library usinigstedeimppunds tdsnies Reritoeal deliveig UranppBndNE(i7deE 9en ﬁ@rsmtw:@s

show ng t he n hA1S gener at ed
in the ori g|%§ﬁéj§‘8ﬁ%§%%gﬁ§§0@2d‘{q} @Oﬁnd ’E@E%%% log%%%ﬁefgogure 46
provi desl@ schendtigwe §21<pwvmgs gtgraphtshnvahg disviey FiPKystadiesngtips caseatty dasinges. 12
WO 03/ 096989, PCT/ USO3/ ur e vi d T h m no
aci ds t hat wS?tg‘r e ¢ m“’ﬁr elg%arvtef‘%ﬁ ef’¥er¥ h%%am?l%dﬁ%g?.’%?% mgtf%é R“‘)Z
provi des carteadsds tlmmsmpumdmmsiéd 7a3040eagmpdndisa, NHE 72304 hesmsoumﬁ lt)he
diam ne library. Fi re 49 rov .Table 2 nds
used in the mast eé‘é‘frﬁ Propjsies ﬁ‘épfég‘?ﬁ gr%fllzst#g%\é%t&%fsn&rtﬁ %ur e
50 provides inaepcesent ative exanpl es of M C and Lux data for the d| am ne
l'ibrary. Figure royi hemat. i sho he occurrence of
al kyl at i rmnongé%‘ﬁ? %Y Tcijﬁuef ﬁ?ﬁtﬂgu%ﬂe? i mﬁ’?‘B‘HPgté anti-TB activity.
Figure 35. Tissue distribution of 109 in mice (p.o., 25 mg/kg).
Figure 36 Metabolism of the compound 109 in mouse urine.

Figure 37. No glucoronidation metabolites of 109 were found in mouse urine.

Figure 41. Scheme 1. Synthesis of 100,000 compound library of ethambutol

20  analogues on solid support.
Figure 41. Scheme 2. Attempts to synthesize SQBisAd on solid support.

Figure 42 provides structures of representative targeted diamines prepared via

acylation by amino acids.

Figure 43 provides Table 25 summarizing data for synthesized plates of diamines

25  for the prepared library of targeted 20,000 ethambutol analogs.

Figure 44 provides Scheme 5 showing the synthesis of the diamine library using

amino acids as linkers.

Figure 45 provides a schematic showing the occurrence of amine monomers in the

hits that were generated in the original 100,000 compound library of EMB analogs.

30 Figure 46 provides a schematic showing structural diversity among primary amines.
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Figure 52 provides the |ayout of a representative 96-well|l deconvol ution
plate. Figure 53 provides a list of conmpound hits and structures for the
nodi fi ed worB@esessdi am ne |ibrary. 15 DETAI LED DESCRI PTI ONPCraiSos/e®ent

i nvention may be understood nore readily by reference to the follow ng
detail ed descri ptg; Lb4 € di e i ncl L ver,
al t hough the preggé?egieéﬂgFgﬁgﬂ%géB%@gggescr?%%ﬁh&?gﬁgfg?gﬁgﬁ%gﬁ?gmﬂﬁ
speci fic det efithsdighinedibrarai n enbodi ments thereof, it is not intended that
such details should be regarded as 20 [imtations upon the scope of the

i nvention. The eriigure 4Baxevidss aarhonylefompemds iserbas reagants inhibe shmihesiseofhtbe eby
incorporatedd$8h£@$';Yentireties by reference including United States

Pat ent Application Serial No. 10/147,587 filed May 17, 2002, and United
States Provisio . i i . i i 17,
2002. Nyc%bacterPg?ngﬁ%gg%ﬁ%ﬁg%&ggzﬁﬂ§g§$ﬁgggwggﬁ§?%éa$%%§ﬁgﬁFgggg?m%%ce

t hought to bfer theSyntbesisi afitegliaminpbbraryr ence, have rebounded, and again
constitute a serious health threat. Tuberculosis (TB) is the cause of the
| ar gest number ofFigureraf powaden sepagsentativigtexamplgs af Mlagind Lustdat] foythe disgumt wi t h
two to threewﬁﬁg!ion peopl e infected with tubercul osis dying each year.
Areas where hunans are crowded together, or living in substandard housi ng,
are increasingl y: : 1 i .

i vi dual s who B0 P R A B L G R aF PR e n

i nf ect ed1i t finahiovheqreducts vardntyliBugtifittom 13 WO 03/ 096989 PCT/ US03/ 15927
such infection. In addition, the energence of drug-resistant strains of
mycobact eri a has Higwe 52 providesthertaoutpf o tipeayentefve Saorellidet@ypkitiopelatsons. Many
peopl e who are infected with nycobacteria are poor, or live in areas with
i nadequat e heal t Higure 58 arevides jadist of\gorapauad hits awst styugruresufer dissmedifiedslinker
(econom cal , jiedicablqn 5 levels, etc.), many of these individuals are
unable to conply wth the prescribed therapeutic reginens. Utimtely,
persi stent non-conpliance by these and other individuals results in the
preval ence of disease. This nonconpliance is frequently conpounded by the

energencgsongTﬁgtﬁﬁﬁﬁﬁyﬁgyTﬁmgains of nycobacteria. Effective conpositions
and vaccines that target various strains of nycobacteria are necessary to

bring the increasiyagyRuPahvedfion Hhyt BORMEHSOS] GRS/ NBE reCRAld @ -the
Chenot herapy is a standard treatnent for tubercul osis. Sonme current

chenot her apyfolleyiagtdetailed dewsgtioneof e spewufioempediments ringlygled herqiys Hovgver,
conbi nati on, alfi’195@.}mh%tlﬁés%gt B3k dtdbn 135 bb¥Pdescribed with reference to specific details of
certain embodiments thereof, it is not intended that such details should be regarded as
20  limitations upon the scope of the invention. The entire text of the references mentioned
herein are hereby incorporated in their entireties by reference including United States
Patent Application Serial No. 10/147,587 filed May17, 2002, and United States

Provisional Patent Application Serial No. 60/381,220 filed May 17, 2002.

Mycobacterial infections, such as those causing tuberculosis, once thought to be

25  declining in occurrence, have rebounded, and again constitute a serious health threat.
Tuberculosis (TB) is the cause of the largest number of human deaths attributed to a single
etiologic agent with two to three million people infected with tuberculosis dying each year.
Areas where humans are crowded together, or living in substandard housing, are
increasingly found to have persons affected with mycobacteria. Individuals who are

30 immunocompromised are at great risk of being infected with mycobacteria and dying from
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nont hs, or adm nistered biweekly for four to twelve nonths. Table I lists
several treatnent schedules for standard tubercul osis drug regi nens. 15
Tabl e 1 Tweatnedsy Schedul es for Standard TB Drug Regi mensPCTIUSDRMGPRTON
STANDARD PHASE CONTI NUATI ON DRUG Dosi ng PHASE REG MEN Schedul e DURATI ON
DRUG Dosi N SgRR ehféRioPUR atldfoNn, the eférdéics o Plub Yosistde stRind®e kS cdaebliaRdsded

2/ week, DOT 16 weeks Rifanpicin Daily, DOT 8 weeks Rifanpicn 2/ week, DOT
16 weeks PyWdERImEeH er@blsaﬁggsucw&%dws@w- Et hanbut ol or Daily, DOT 8 weeks
Streptonycin Decades of msuse of existing antibjotics and _poor conpliance
with prol ong and MeWnpfogle Vhreprsjaigeted With gnyfebrctasiasare aeert o HiR Btareiisvidt t he
nycobact er i URhdddRRE GHAIBRAS fAIGtiesZ A hARsAl R £ud BbeRIA T8 hoRfcald b ation

resi stance that threatens tuberculosis control world wi de. The vast

maj ority df leusly &) papr odbese belividnalsgre unaple taeAmily wH. teparserited Herapenis,
such as 'S%gﬁ?ehg.’ Ulithﬁaaa%&rsid@afﬁ A81-05HpIdRee L MaDIY QtheANdividuh RREQIVY & N
were devel oped fromthe 1950s to the 1970s. "Thus, this earlier devel opment
of tuber cul obF sprevaense ekt disspseli dTiistnonepmvdiange iis dredvespp seompopdetingy iteat i ons
of Lhe QCNONEnSEAIERE GrulreslhirP ORI T bat fbr MOERELRR CO oMo Wi Rclmd 7
tubercul osis, the revolUtion in pharndceutical drug discovery of the |ast
decades, andthattergeiugeions stragtsiof makotdrtarja are etasgpraiocbringrid matchsneatunttisend stry.
Consequept | v . drug-resistant M tuberculosis strains, and
| at ent P(Lbe@%%ﬁ@g%ni&?%s}[@@%fcgﬁ%?l. require new anti-tubercul osis drugs that
provi de highly ef ' 3 | L L

t uber cul osi s cherréo}t%ﬁltglﬁh\aégpggs.gW&@S{e&%@efl@?g&%&l?sﬁgb g?e '?: %gt llltt %ar{s](gh%rg@/gs be
prepared by camencogrirsthnvivedthace wifour drughan dengatimphddognigtred diidy g bease
dictate that, 6apl diSadhidis@Ra’ bisRAly 'B°RRL o Wen AR IaKRNE 1R RLgyf des
met hods and conpdsitions conprising a cl'ass 0 substitute et]hyl ene

di am ne conpoeaodent e¢heddes foestamlatd teberendosis dngrepimeuent i on of di sease 10
caused by m croorgani sns including, but not limted to, bacteria. In
particul &, the nmethods and conpositiofigsblefi t he present invention are

effective in inhibiting the grow h of
Treatment Schedules for Standard TB Drug Regimens.

INDUCTION
STANDARD PHASE CONTINUATION
DRUG Dosing PHASE
REGIMEN Schedule DURATION | DRUG Dosing Schedule |DURATION
Isoniazid Daily, DOT 8 weeks Isoniazid 2/week, DOT 16 weeks

Rifampicin Daily, DOT 8 weeks  |Rifampicn | 2/week, DOT 16 weeks
Pyrazinamide | Daily, DOT 8 weeks

Ethambutol or | Daily, DOT 8 weeks
Streptomycin

Decades of misuse of existing antibiotics and poor compliance with prolong and

complex therapeutic regimens has led to mutations of the mycobacterium tuberculosis and

20  has created an epidemic of drug resistance that threatens tuberculosis control world wide.
The vast majority of currently prescribed drugs, including the front line drugs, such as
isoniazid, rifampin, pyrazinamide, ethambutol and streptomycin were developed from the
1950s to the 1970s. Thus, this earlier development of tuberculosis chemotherapy did not

have at its disposal the implications of the genome sequence of Mycobacterium
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the m croorganism M tubercul osis. The nmethods and conpositions of the
present invention are intended for the treatnent of nycobacteria

i nfecti orwoioa/obassmn, as well as other aninmals. For exanplPel/ush®ipPeesent
invention may be particularly useful for the 15 treatnment of cows infected
by M bovis. ApersRSis,NBE BivBlutibheh fiRAcehtiABB®Ydashvery 60MPN4sE Bscatliss Sab e
states usually gssociated wth infections caused by nycobacteria species
conpri si ng MEmbariapelgevgteyttigsnd combipaionglchesisiy her cul osi s" is al so
associated with cobacterial infectiogns caused by nycobacteria other than
M t uber cul osi s ( %mquem\élae Weaﬁaﬁegf*wgrre%% M dubeilgsiresims nd laten

avi um i nt r acgbbidh18§i€ infdtibad) Saduiire ,ne artiibdddul a4 drids Gheponiae highly teptiee, M
afri canu and M mcroti, avi um par at uberculosis, M _intracellulare, M

scr of ul acunireatients g phortaped ang SipplHied NibAresdesignghemprisTapics s eMerep¥ife it S on

further conpgdsggsle MRt BROESIARILCHRPASI by PMsw-85t SRfttekR, fife thbBemdgrfid¥rypt of
i nfectious disease, including but not Timted to those caused by bacterial,

25 nycol ogi clie dispase distatq that capids ¢ pigrificayB6tos. Exanpl es of such infectious
agents include the foll ow ng: staphyl ococcus, streptococcaceae,
nei sseri aaceae, co¥chreseBhingfiondretifesraghods and comppiciy LOBRESING PHless Abiceae,

canpyl obact eg;hsiaRl eilyRhé aRaA% cPdRI& Hettivel harainkal bt preRine6E£ bl Bisease
| egi onel | aceae, bact eroi daceae, Caram negative bacilli, C]|DOS'[I’I di um

corynebad er faungd py apicroareaaiene ripdwdingsriainneb dimifed dop hirateriar , Iaperiicalr, the
actinonyces, ;BRGA HomplidBhS BPRHE Hfdséi ﬁveﬁﬁ&%@%tiv?ﬁlriﬁﬁ{)i‘tiﬂg hk GRIWARBE T @,

mycopl asma, ureaplasma, rickettsia, chlanydiae, system c nycoses,
oppor t uni st i e npisoweganispy di.o pdarculvsivat dbke snethade mad gpapositierss phH des present

adenovi r uses, Vi i i E it hr.uses,
12o00 08 0o BRERR ASE HrRRULEHaR b rROBKAKS HBREn: BEARN b wikh Tl

cor onavi r usesthempamgmplhaviar iexempler gvpresese sventiongaey beagicularlawisafilr fog ake

bunyavi rigaeﬁe%g‘ggpwv&sﬁgaed PRR,J;jmunodef i ci ency virus and
retroviruses. € present 1nvention further provides nethods and

conposi tions “Sefk'é usfe 'herteﬂethe.ﬁet%{ ‘ecﬁ'ﬁe%%sisggglig%q%gms%}@ stq{e§ﬁ§t§aﬂﬁl,a%sggilclfégi ng

by not limted to, tubercufosis, |eprosy, sease, aq
i mrunodef i ci eith ynfeofinolk cureed Hyymycoliidaaspecicsatonpusiag bh iuderselsie coRpleky The

Mount a! n SpO{et ed“lilglgé/r%losellsn’d ig n e;llsouens%c%iatg(-ihe iﬁ\ntr;&cioglc?e%tai V%fe@&&OQ?us%de
conpositions of the present i nvention contaln one or nore Subs It ut ed
et hyl ene di amycsbacterigatherdsan MrvupataloGUIMOTT (ase ngenixetenidbspedits wolodgass a

wide range of subetitped gt hylene,diamne Sonpeunds, having Lhg.lgh 5 no
M. microti, M. avium paratuberculosis, M. intracellulare, M. scrofulaceum, M. xenopi, M.

marinum, M. ulcerans.

The present invention further comprises methods and compositions effective for the

treatment of infectious disease, including but not limited to those caused by bacterial,

25 mycological, parasitic, and viral agents. Examples of such infectious agents include the
following: staphylococcus, streptococcaceae, neisseriaaceae, cocci, enterobacteriaceae,
pseudomonadaceae, vibrionaceae, campylobacter, pasteurellaceae, bordetella, francisella,
brucella, legionellaceae, bacteroidaceae, gram-negative  bacilli, clostridium,
corynebacterium, propionibacterium, gram-positive bacilli, anthrax, actinomyces, nocardia,

30 mycobacterium, treponema, borrelia, leptospira, mycoplasma, ureaplasma, rickettsia,
chlamydiae, systemic mycoses, opportunistic mycoses, protozoa, nematodes, trematodes,

cestodes, adenoviruses, herpesviruses, poxviruses, papovaviruses, hepatitis viruses,
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general fornmula: R4 R HN ,"~NR2R3 Substituted Ethylene D am ne 15 where
"RINH" is typically derived froma primary amne, and "R2ZR3N' is typically
derived Woonngeogri mary or secondary am ne. The et hyl ene @camisngssef t he
present invention are prepared by a nodul ar approach using prinmary and
secondary amfRsyasvikiés di PRaf)RGlSses, aRBropAHRESNT FibEnATRS, nnle@&m@& with
an et hyl ene |inker bU|Id|ng bl ock. Representatlve primary am nes, clic
secondary aniog@4rusenfaviyipssess bunyavirdees Wah%Vﬁé%eSdW@%H’@Wh‘“? ﬁC‘EGCYFYIQ'G r“é 2,
3, and 4, regpgehivel y. Cenerally, chemcal noieties RL, R2, and R3 of the
et hyl ene di am ne conpounds of the present invention are independently

sel ected fromH, ’ﬁleiﬁ}fésentafnyéntloﬂltjﬁﬁﬁﬁf | provBdes Widthods aal Qeuﬁ}%sm&fs@lsgﬁﬂ%r,the

aral kynyl ; cycl oal kyl ; cycl oal kenyl ; heteroalkyl het eroaryl ; halide

al koxy: atyl @s@ymermoﬁwf@qﬁlpbs dlaq-ayfr fpflustingshyl pat-limyiepl sgeyubescudsisuieprogs Gebip: a
urea group; BRENE; aq%ﬁe@'ﬁthﬁt%ehélgﬁ?r dyRGbHd] f}‘lgmes&ﬁe%keg Rbe st ARGRE RoERAI N
derivatives thereof, cyc deriva |ves theéreof, substituted derivatives
t her eof , het MovataioSpoleadiFeaeriond influprseeof | heterocycllc derivatives thereof,
functional i zed derivatives t her eof salts t hereof, such salts including,
16 WO 03/ 096989 PXbF/antitefedtiy amrethasls tandh gempasitiopeaf the PRPERtGRTANEPY edain pe
acetates, | SWO?e tSE‘lESIElﬁlQJd’ el eﬁ@ fﬁ?&rﬁiﬂé 'cgﬁlﬁpﬁrﬂgr eﬂI pard: Qfar e?ﬁ@&pk&npounds

ni t rogen- contai ni ng eterocy Ic noleties I nclude, but are not [imted to,
gr oups sUbh ersompass diwig¢ range ot spbefithied athplgng dipmae camounsa daxing fe deldhviag ri ng
car bon), gﬁéhghﬂxha(derlved from pi peridi ne and bonded through the ring
nitrogen ato ring 5 carbon), and pyrrolidinyl (derived from
pyrrolidine and bonded through the ring nitrogen atomor a ring carbon).
Exanpl es of substituted, or functionalized, derivatives of RI, R2, and R3
i ncl ude, but are not Ilnlted to, n@ietles cont ai ni ng substltuents such as
acyl, fornyl, hydroxy, acyl halid am de, am no, azido, acid, alkoxy,
aryl oxy, hali de, carbonyI,R@HhQLd/ﬂegfer, t hi oet her, thioester, nitrile,

al kylthi o, arythio, sulfonic aci NfdRs;s t hereof, thiol, 10 al kenyl,

al kynyl, nitro, imne, imde, alkyl, aryl, conbinations thereof, and the

| i ke. Moreover, in the case of al kyl ated derivatives of the recited

moi eties, the al kyl substi Sukstituteddifiyyldse Dipanetant to the recited chenical

noi ety, or used for bonding to the am ne nitrogen through the alkyl
substituent. Exanples of chem cal noieties R, R2, and R3 of the present

i nvention include, but ‘ _ '
15  where “RiNH” is typically derived from a primary amine, and “R,R3N” is typically derived

from a primary or secondary amine. The ethylene diamines of the present invention are
prepared by a modular approach using primary and secondary amines as building blocks,
and coupling the amine moieties with an ethylene linker building block. Representative
primary amines, acyclic secondary amines, and cyclic secondary amines are shown in

20  Figures 2, 3, and 4, respectively.

Generally, chemical moieties R, Ry, and R of the ethylene diamine compounds of
the present invention are independently selected from H, alkyl; aryl; alkenyl; alkynyl;
aralkyl; aralkenyl; aralkynyl; cycloalkyl; cycloalkenyl; heteroalkyl; heteroaryl; halide;
alkoxy; aryloxy; alkylthio; arylthio; silyl; siloxy; a disulfide group; a urea group; amino;

25  and the like, including straight or branched chain derivatives thereof, cyclic derivatives
thereof, substituted derivatives thereof, heteroatom derivatives thereof, heterocyclic

derivatives thereof, functionalized derivatives thereof, salts thereof, such salts including,
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15 are not limted to: H, nethyl; ethyl; propyl; butyl; pentyl; hexyl;
heptyl; octyl; ethenyl; propenyl; butenyl; ethynyl; propynyl; butynyl;
cycl opr opyb;0309eB8obut yl ; cycl opentyl; cycl ohexyl; cycl ooecylusoytisobut enyl ;
cycl opentenyl; cycl ohexenyl; phenyl; tolyl; xylyl; benzyl; naphthyl;

pyridinyl; fwalevhmu&&w W&Ehf&m'desnﬁﬂt ams!ates Pis®fiérs @hepeblf - orl BEIrtionsi hekebd ny! ;
pyrrolldlnyl 2- (et hoxynet hyl ) pyrrolidinyl; plpera2|nyl qui nol i nyl ;

qui nol Iy| aI Fay| expmglep 01tipeen-einisin heteropydlis Zneighios ingkdsn GRt AR ROt Jiaitag) to,
pyrazol yl ; \ i n I
thlolactonyl gﬂﬁb%ﬁgégﬂﬁgﬁtFl@%%ﬁﬁg?ﬁ#agﬁkgk?Qh§§§%¥géﬁ?§?ﬂ?|hﬂyfﬁ?%?o lyl;
quuPonucl|d|my¢mhm%é&@&@1ﬁqmnnmymnwamQbp@bdﬁh@ﬂ@ﬁ@@ﬂ@&@ﬁV@gﬂa@ﬁl@Ubgﬂgtuted
anal ogs ther r such
2e el conol . Efom) dha BRtoTRHRT (heded ol pydBFARE whd B RGN, o SloRS:

pri (rjnar y am rmtpmestaefmg Ctathoo)asEmplqsalfbob@ymt@, pEfuacticpalizgd oderivetives 08R), Rasr ylic
aci acryli 0 e

cster . 1 neinddf s Bl Al 6Bl o R 3L SonaB A ibatjRKSH| B30 B Bl

cherr: cal noi letdrey, Riyl halid, amidd, RBinof azidve agid.cdleny, amiloantliabde,icatbudesthbut ar e
not limted t he fold n £¢) r St :
derivatives o%’r %“w¥ t%§xﬁ“g%§gc.“§%h@ov gﬁﬁ%g%%%§§g§5?%hﬁﬁéakgﬁﬁﬂg’

ni t rogento f walkmyl, taﬂkmhyrdtrmf gy ; imidegl cilley], piypecroaﬁniimﬁpnsp;hereof i aiidnthe like.

pyrrolidinong, 30 p e; in i,ne: .ant hracen tetra
naphthaleneﬁﬁﬁV?g?o%thef%?ﬂgggﬁg? dehgReH ﬂwlﬁmgpo(neﬁﬁe lﬁﬂ fﬁ%ﬁ and
the like. O‘hﬁa)f &apwdentaé tﬁehecxfeechetrﬁldalsmayen& wsed fos bdnmhngtmttbajarmme aittogbxat ed

derivatives aﬁﬁ |es is that they may be covalently bonded to the
aane nitrog ﬁF&W i ncl udi ng through the pendant substituent or
al kyl 17 WO 03/ 6 /USO [ 15927 r,ough the heteroat.om as
appropriate, or t l}efnﬁc £\ o] sa%‘gﬁ?) @pﬁal ztﬂg pq%gm BT g?%fnC%ge’brgﬁl?one

of ordiney &kinbi lnlnlﬁed fw HY ﬁleth'yrhgﬂgqu@albuml hity@shekl; haayl acgll; RReofl; t he
present invention SO ut ar ngt limte lic al kanes and
cyclic al ken@gpené{ln ‘it‘ﬁ’é’ LJy‘B' i HYRY"Y: ’ngmﬁﬁﬂ AR §y‘f'lf"?’r@ Cﬁ%lg %«'g’s of
bridged ri ng@cldﬁ@;lyud@cldauﬁyl a{) H%.Q:tnyi |t TbRshtdnOl; cyaeha‘xelhylomdngl g619LPSAlyl;

i sopi nocanphenyl ; | , adamantanetetyl; cis-( % I

adamant yl ; %Ffé{daﬁ?é‘ﬂtyblpy“ém&lzé‘HFW’C"IeHT}Q’ -l papdpykridperidiyls g Dg%r H‘gﬂé‘“y]and
the like. %mﬁdﬁypQcthféﬁllakw@éthﬁhﬁyrmlaﬁgﬂtpqaeﬂ&@lpt iq@iolityR2g3ndlE; deylaed from

a cyclic second arf am ne. anpl es of yclic chem cal nmoiety, NR2R3, of
the prestht 1.#diorelans tr@emvlnewa@lmmhtp@pﬂ AYezalyliviindagyly gndonyl; " pyrazolyl;

4- benzyl - pi ptﬂfa'dfik('ﬂ?l’ rﬁocﬁhﬂﬁ iteibREERYN afl')@ﬁzoﬁﬁht@? I bedbAABiazdiyly mbxﬁ%lP@ndmyl
nor ophol i ne; “4-pi peri di nopi peri di ne; perazi ne carboxylate; 1-(2-

am no- et hyl )thptiz@lg agllllfkﬂ;lﬂ(!lﬁb]@’é,hﬁ?(@?@hdlﬁ@}y ,n ény 1somers derivatives, or substltuted
1,2,3,4-tet raﬁﬁ%‘gE &e%f,'oﬁjgﬁ)}q&%tﬁutgc{ SARSsIRAmAH chemical species such as alcohol, ether,

thiol, thioether, tertiary amine, secondary amine, primary amine, ester, thioester, carboxylic
25  acid, diol, diester, acrylic acid, acrylic ester, methionine ethyl ester, benzyl-1-cysteine ethyl
ester, imine, aldehyde, ketone, amide, or diene. Further examples of chemical moieties Ry,
R,, and Rj of the present invention include, but are not limited to, the following species or
substituted or alkylated derivatives of the following species, covalently bonded to the
amine nitrogen: furan; tetrahydrofuran; indole; piperazine; pyrrolidine; pyrrolidinone;
30 pyridine; quinoline; anthracene; tetrahydroquinoline; naphthalene; pyrazole; imidazole;
thiophene; pyrrolidine; morpholine; and the like. One feature of the recited species or
substituted or alkylated derivatives of these species, is that they may be covalently bonded
to the amine nitrogen in any fashion, including through the pendant substituent or alkyl
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ei ther am ne); 3-am no-5-phenyl pyrazole; 3-am nopyrazol e;

1- (2-fl uorophenyl) piperazine; 1l-proline nethyl ester; histidinol;

1- pi per oryb-opiop@sazi ne; hexanet hyl ei m ne; 15 4-hydr oxypi pecirdisng]15927
2- pi peridi nenet hanol ; 1, 3, 3-trimnmethyl-6-azabicyclo[3.2.1] octane;
3-pyrrolidi ngbup ]thﬁﬁélhﬂieme&%a@&ﬁ e apﬁr%ﬂaﬁe"’)o'r (ol #kihgliatoyd H&‘«‘E}ﬂﬁl‘éﬂnate as

pyrrolidine; 1 nmet hyl honopi_per azi ne; | - pi peridine; 1,

4-t et rahydro'I@SﬁEﬂOH@VPH"eOfor‘iln‘(rM}F‘Ilefb%ﬁﬁenyl ) pi perazine; d I -t rypt ophan
met hyl ester; tert-butyl (15, 5)-(-)-2,5-diazabiclyclo[2 c]i

hept ane- 2- car boxyThétCéemIC%]dH?‘ﬁté’é&laﬁ# @ad Rzefﬁé@feé‘?fﬁt‘ﬁﬁ“&?eql?ﬁ ipglude, but are

al pha- met hyl {4i\Mphitddl B cydhic alkafeBidN@%¥e hikeres, §nd uféhf&l@tbh %aadm SOBHIL | ne;
3-am nopyrrolidine; 3, 5-dinethyl pi peradi ne; 2, di et phol i ne;

1, 4- di ox0® 8- Bbss pErasPlEs Y sdassermes. lﬁ@tl%lbutsaremoauhﬁytaﬁ* &whfa foll?erg groups:
4-tetrahydr Ws%%aﬂlﬁhé gﬁ b3my13 nétborfiyl; 7ada§1ahﬁ dr gis-2hRyihd e Qla'amagﬂﬁ‘)

pyrim dine; tetra %droqw nol i ne; 1-(2-net hoxypheny
pi per azi ne; llmﬁ@ﬂ(azt}’hﬁcﬁ‘zébéwi% %y Jostangi|exo-nerbpinps; and the like.
(S)-(+)-2-(am nonet hyl) pyrroli-dine; (3S(3a, 4Ab

8AD) - N- t - but yI - D-la caiy@mksidzoqns of he Graseii B snk e atRehe: is (deyived drogs ar yiglic

homopi per azi {&gond% zﬁmqé nE;(Ml&' &%rﬂglﬁd’@eﬂﬁcg%gfe@nN@tzR 'o?hl% ré@ﬂtrfﬁ\)@ntlon

i m nodi benzy met hoxytryptam ne;, 4, bi pi peri dine; -( - hydr oxyet hyl )
pi per azi He: ~ ingludet bisy| 35¢ ek iligiited: to,1%ﬁwl-mﬁ@mﬁet%wer@memethaml PERCERigine;

pi pecol i ate. I S verl i f [ The
R2R3N substit er{%n?sﬁmﬁyg@g}gl Fﬁ%%@l}n\?g@ ‘?(ﬁlgém egg’ér{ %Zlgé dsggo%%r%gtg]rgqém ne,
but may al socarainp-sthyhmiperazineadécaby dreguinglingrl, ah4 detishpdraroyadqindatautreastion The

amno acid c rmi n h W 03/

pCri Usos! 15690 vt SaPhS- 2Rl SRl ComindrtAS BRI phenl o
noi ety, the ppeezing drprobmmwhyﬂdestm,yhlbmhmél bpme@nflrmmazarmhgxa@teﬁeﬂesmlrmhe
foll owi ng. co nds. an eriy tlvs I t er;
et off ne S TraE et g i afingl 1 2y b YRS SRR o B
primary am n:e))ym(lmnohenz;&Iméth;dmsérezmm et I‘@M(ﬂs@bmohdmyanghym ne pmtoﬂlylineest er

5 (via reactjon_at, either m 1-glutam,c gcid,eth
1- hi sti di ne ]n—,gt ﬁhogg)PlgFramg%r ”?géy?gl erlcﬁ%b 9’8 AE m3 ql tetrahydro}/soqumolme

b)-N-t- butyI}&ﬂﬁ@bp&dhﬂ)B pipErafink; nodlmﬂcﬁmalaoxamtm dhe; Raendigty @F, the

substituted di am ounds, of t resent invention is
typically sefég%sezdyglﬁmw&i% ggjmor ar?ﬂptanﬁgtca%ﬁxﬁgﬁ’ al so CONEErRiERKe:

al kenyl , 20 al llfepth\xﬁiexhy@ernairrkué adipakaaiylrysialnky ny b, cycdimethbwl-1, cye) oaBkenyl,
and the like, | es of 10 the R4 chenical npjety incl t are_not
linmited to: ‘I—'Itetrﬁ’@frg%?}FOq“g’PH% pr apyePYIRitdne  pent yP: d“ﬂ@ﬁﬁplpefﬁ@mw 2octyl ;
et henyl ; progamydihylibtpBeite; 1QId'flikBW—azaﬂﬁ@WﬂHécan@LlT—M&Méer 7-dihydroxy-1, 2, 3,

4-tetrahydroisoquinoline; 1, 3, 4, 6, 7, 8-hexahydro-2H-pyrido (1, 2-A) pyrimidine; 1, 2, 3,
4-tetrahydroquinoline; 1-(2-methoxyphenyl) piperazine; 1-(2-(2-hydroxyethoxy)ethyl)

25  piperazine; (S)-(+)-2-(aminomethyl) pyrroli-dine; (3S(3a, 4Ab),
8 Ab)-N-t-butyl-D-ecahydro-3-isoquino-linecarboxamide; (R)-cyclosering;
homopiperazine; 2, 6-dimethylpiperazine (reaction at either amine); iminodibenzyl;
5-methoxytryptamine; 4, 4'-bipiperidine; 1-(2-hydroxyethyl) piperazine;
4-methylpiperidine; 1-histidine methyl ester; or methyl pipecoliate.

30 The R;HN substituent is derived from a primary amine. The Ry;R3;N substituent is
typically derived from a primary or secondary amine, but may also arise from an amino

acid, or an amino acid precursor. The amino acid can transform into an amino alcohol.
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cycl obutyl; cyclopentyl; cycl ohexyl; cyclobutenyl; cycl opentenyl;

cycl ohexenyl ; phenyl; tolyl; xylyl; benzyl; naphthyl; straight or branched
chai n derwoaBioy®s9 t hereof ; cyclic derivatives thereof; swoItisHs/i®d7
functionalized, and heteroatom derivatives thereof; and 15 heterocyclic
derivatives thereof, and the like. Typically, R4 is selected fromH,

met hyl, et hWVnen lbutapting racidhis rgrhploydd wsvibe ,sowle ref Rde RgReNHmoteltys the pydcarser

e BS80S ALY 0 ST i

conpounds desc pr épare g a so support
synt hesi s, a@rwmve‘é od.t-hryptoplanenedfyl tdter; lrreghwsmmemm sstery ldpse roethyl 28lesolre e s

shown in Figy wever, when .reaction. d . d
el 1 whon storredp SREF T AR TELb Gl LR SRR, (985 P Hul o6eP
di am nes,5 sug@h m&tﬁmaﬂatheabkmh@mﬂnmmlfgmtama actalrethy‘riestelaIl-k'ystiéinempihpbcsitdi nes,
are used for e 4. hen rlca | y hindered
am nes used ?w%l?ém g%gsnlgttstw}'n%t ?/%{1 dr%fl[i‘l 6% nén’ﬁ“ /"dt ance at the

reaction site. In this case, a conpeting hydronS|s reaction 25 producing
t he correspondi ng’haanmOiaaltscoﬁcbhes sutmhidted natlyiprleediemime desonioomdsoéf theepresent
am doet hyl eneani.nes, .. nLg h h t he
desired di an%mrlleentlog X 8’3 %‘F’Cﬁgd’\%&%} III ﬁk}ﬁ %wl’?'ﬂ‘t%r%g}rlsgf?ogﬂnﬁ ? %ﬂ%ﬁqyl
et hyl ene di aatkyngh araﬁkym,raeélkerrabIayallamybnpjlwaﬂh&(tyclnalkewl sﬂnépls: hkeuﬁxagp@s of

rink-acig,resin, The first st he synt he IS nve
rink-aci go retzl? E{“t Bemlﬁﬁl PSR- 18§1188 bé' arl% P rhéné ?ré%t Wit lﬁylf F|¥hﬁhé’9§ﬂ ﬁbous hi ne
and hexachl ofeasf; hamll Be}itﬂt foatyy, detbényt; amoﬁﬁvgégitﬁggggtgyrgpdp&g%g}l il buvgniylby

addition of th am.ne

presence of ‘iliﬁﬁPEWL cPf‘él et R Ohﬁ’@? Sycflﬁu'ﬁ%lh% gf’tﬁ%ecyc’#‘gxe[nﬁ ql e@%p i's
the acyl ati oplydf xylynevehed) ma;ﬂﬁﬁy@;c Etﬁiﬂg}ﬁrﬂrnl&ahtﬁlbdlg:h&mt betvaives méremme;ybum

acyl ation routes. shown in ion step is.prefer

acconpl i sheodeﬁ‘é’i’th"ﬁs dherendy S‘&’s%meg’r é‘&ﬁtéci“ﬁlllz %/‘Elra\g‘fii‘éroat&m %Pﬁﬁb‘gé t}?f‘é"t“%

acetyl br p4m digterstyli® BBati AdshiérBsre hiyd theMRET dBpicaly oD sedeckddt ¥dm 31, methyl,
acetyl brom de, or a-chloro-a-phenyl -acetylchl oride, each in the presence of

pyridine in etmﬁFbUtﬁq{é’rhe%)éylfg’c“{e&Ws wheny Bris s T iBwAthyIsnt Aigminecdoes Yo he

art may al so.tRgnesgd, however, the a-bronpacetyl halides result in |ow
product vyields, which nay be attri buted to HBr elimnation. The acylation

may al so be acconplished vi pepti de .couplin chanj sm usin
a- br ono- a- net hyl g’%p &Rty gf cfﬁe SFhYEnE Hape éig%?‘%@? gg%f’g‘é‘i E{?ﬁ”d are %e{eﬁ‘é’]ylo
presence of henzat ddimZokdidl su?!lﬁ thuls Sis R foth iirflbitOo e SpRRAtAtve reaction

h fl h hat B N1N- I hy| EtN(j-Pr)2
i ﬁxgl CEF’E{? gnq(;{slg{a%esee@é]%y égg: . However vgﬁelnngplg I-P )’t/hee;[eag{lon%mesnr?ot (prc;[ceegdI welr) )

when sterically hindered amines are used for RjNH,, or when diamines, such as amino
alkylenemorpholine, or aminoalkylene-piperidines, are used for RiNH,. When Ry is
methyl, or phenyl, sterically hindered amines used for R3R,NH do not work well due to
steric hindrance at the reaction site. In this case, a competing hydrolysis reaction
25 producing the corresponding amino alcohols, and incomplete reduction of the
amidoethyleneamines, interfere with the reaction scheme. As a result, the desired diamine

products form in low yields.

The preparation of the ethylene diamines is preferably accomplished in six steps,

using a rink-acid resin. The first step of the synthesis is converting the rink-acid resin to

30 rink-chloride by treatment with triphenylphosphine and hexachloroethane in
tetrahydrofuran (THF). This step is followed by addition of the primary amine in the
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di met hyl f ormam de (DVF). Again, other acylation reagents known to those
skilled in the art may also be used. The acylation step is preferably
per f or redwDWBO2698® achi eve better acyl ated product yiel deCTAS0S/M92DdUCt i ON
of the second nitrogen noi ety is pref erably achieved in the presence of

Huni g' s base in di hyl f mi Red ct| on of. the internedi at
ani ne- ani de Pr§sen‘éea&1r§}|&‘eé JEFH?(@ é@éd“ SAEFME":‘,’C RS of st tish steR ‘Ssth?ﬁ“iy t‘BPé’
(2- met hoxy et @>X¥sin- a&ddmmMne hyidlp iefiRer iofle P kHEQNB )acytiéh fduf@alshwrpdmguﬂea
cl eaved fromthe resin support using a 10% solution y vol une

trifluoroacefhc a%y&t@n(ﬁfms nr#eebbfmca%dewahenq BNy H’fH%rOWYé d‘zpélﬂf ¢35

evapor at ed, gBfoldBethfA a&¥tfiBroRfidel N@-Hromeo-tydd¥eie PrEiUEt Sq- afoﬁma&lﬁh% ged by
mass spec, and screened agai nst M tubercul osis for ef f ecti veness one of

the subst?t u?Etbremidgl ene-chioami-rbay-febpdiadeusichgn thie PrEBGe ol ¥t

sol i d- suppor {gpynHhes h&:latﬁ}hereééeﬁﬂ mﬁ%p@rﬁeseuehm f &Rl 4 ) ARABE used,
synt hesi s descri bed bel'ow. Formation of the Substituted Ethylene D am ne

Li brary 25 Theveyen, ihe esbiopiopeetd yiatides sesylt inslowproflyet piedflsr whith may degitabetedip| y
used to preparfpf el ﬁBﬁtt‘lt]Qdac%Hé(rl ﬁf&? aﬁiéoase Q&ol'ngml@flywa AepfdeP BADEing

synthesis offers at ast ree” princi advant ages é a reduced need
f or chr omat ogechphise yingc edmnese-methy)acet aqﬁ,eordf cldsroesmethylaegie racyl, tio thiy i ve a

tecnnol of st Pt pf (et BoRS A0 e rbibE phpdthort Dhila 1REHUR R
support synt (li’eBem) ahd dellszprdp)dcthyieanhmb (BN(eBr)h an alighl@viethaley(§@dh and
To04: " pr ococtmsuN G IR, CheSibabhr w3 FRbh SRR o oy RRBL OO
Lei den, 1995art ﬁﬁﬁ-alhﬁﬁ))e usbbv\ﬁhteaqylaalsn dteﬁwprbkchbtyepeefonnechmlm toyalceuaee b&@r WO
03/ 096989 PCT/ 31 diamne library is created using am nes, rather
than sinple %PAJE%%% uaé'lelfi% allow for greater diversity in the

bui | di ng- bl ock nmononers. The first three steps of each support synthesis:
the acti Vati on oflntrdvmcRymdt- tm:s;edondeét'mg,en m@tsaddirﬁfcr@biyeéhit\twé if fhe preseagt pe, and

the acyl ati Oﬁu ’e%a e3h Gink }Iirl F ‘% Qhtefin gi‘%%s-lr-r(l -a %&1

Synt hesi zer uréed o yy ( Tnc oster Ot ,
California. éﬁhneedsymtﬁm Red- Aha(&dl\/bsolumtm bbsddmentlys $1- nnthbayedlws) pRlBaciunoNs i n
compounds.  THERG0t 18SEr 10t Ut RSP o Bhsdnre (RSBt ara: BB 5 and
agit alt i on, ami;tiohe(bgu\tcﬂumé)ed delubmecreyic thds CSJTRPthSdmllﬂbmrrteﬁﬁne’ éacM)onThe
vessel s. _The and

addition of the s ereductlon wi t.h dAI
he- ol oadboeEaREHIPEY 4 5 TER gHsAR Mok BRmE e e e AR TS
96-wel |, chedpegadddysciRséd bgditst M. Aiberculosis for effectiveness. Some of the substituted
ethylene diamines, prepared using the above-described solid-support synthesis, are also

prepared using a solution phase synthesis described below.
Formation of the Substituted Ethylene Diamine Library

25 The solid support syntheses, shown in Figure 1, are preferably used to prepare a
substituted ethylene diamine library. Solid phase synthesis offers at least three principal
advantages: (i) a reduced need for chromatographic procedures, (ii) the use of excess
reagents to drive a reaction forward in high yields, and (iii) the use of split and pool
technologies for the synthesis of a large number of compounds. Solid support syntheses of

30 1, 2-diamine libraries have previously been accomplished by the reduction of short
peptides (Cuervo et al., Peptides 1994: Proceedings of the European Peptide Symposium,
Maia HSL Ed., Esom: Leiden, 1995, 465-466). However, as described herein, an ethylene
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Prior to the solid support synthesis, each amne, within nunbers 1 to 288,
as showmn in Figures 2, 3, and 4, is dissolved in DM as a one nol ar

sol uti on,wend/oamgani zed in three, 96-well plates (one anmpaa/yses/1seetl), to
yield three master plates of these amines An individual hal oacetyl am de
from each pr I S LQk

first threo SPank WBIHPR R BRphbh e arliPonyd o L B SIGP ebIE

are then pOd)IVGIdtM mtthe glrlbimﬁblocrk melmnmrs tTiierﬁIyt thmegtstspeﬁ]wbmumbrttsmhml ed
resins in a enl L \Wo or
three reacti Shelaibtb e kil i 4% sGHEM of SLALL Wbl b RER RIS s, 2
nunber of reaetctammdpbant &s lised uubesbasead QUESF@ Em)ﬂmthe(sfzer mastpfecnsne(bnby

guat! 20 & ERRRotells hRRRUTIFSELIR, SordCa R s SrTASE M 2 re
p

r epr esent at i metopwehty dﬁﬁﬁlthneditﬂ&é&ictlﬁﬁk mc&:mt or L0 mA resepar adsselsvel aljow fortringd
presence of Huqﬂiﬁg s .base in DVF a %‘ or 16-20 hours Fa%:h re§uul ting
ani ne- ani de 18 Eu?ééﬁrgﬁtsf‘ﬁ’&l’%‘%%m Osyg cHEeT RIBHeS RgpEAA e

reduction i scdnébi m&gltdﬁpnCdrﬁ&N@zgﬁorﬂdtédﬁeh@@@\bOkolvéﬁEAnloﬁheDEBMUofh@sseBO Muent s

in each reactj 0 are eva | ts. of the diam pes
anal yzed 25 ‘(4‘?& Vq\gﬁ}lfcﬁeconélr?dm %rt g'ﬂf“él@éﬁ"&‘gf IVF @F@Eﬂaﬁﬁe}(’“’d‘]’é Sﬁrgte of
pool ed di@m §@sorbire carfied &Me nAgrilmta Ml walyepRatdlly.reslstant pRiedon y sel ect ed
rows in each plate; i.e., 24 sanples per 96-well plate, or 25% of the
library, are examrdet thY sdTRISSpSRESHThOSSE @Roh amif@dihin Sunfiiedd DRSS, Antlown
detail ed net hqods are pI’OVI de(ﬁ belgwb t he Exanpl es. .Screeni nlg aﬁaal nst M

t uber cul osi sMF0UFS %At 19 1§ Brsgivgd gt DMF 5 Rar Molfr selpien pod ergaeadyn dnee:

di am nes (tag@@EIEGIMLNBRY afine [P VRAYNDSyiabarbe AP PR)es dItBRAMREAGNAS An
descri bed above, was screened, in vitro, against M tuberculosis |n

et hambut ol (leﬂzs)dugléﬁ&aqu}ému% frameach pripasy mn@e(anﬁ AiPatiistiRR R BPR: dhtormad wo
03/ 0969895 PG/ %Qéét%@@%tep@ﬁwwpa&ﬁ QPHthedRS RUSRIuAELBEATLRE dmidE @reMubn i S

the m ni mum concentration of a growh "inhibitor, here the substituted
ethyl ene di aPRokd, IN@rEERUps PREREOT (o AniiRIEPT ehtF FAOlsH T4SHS In Aiely Beyasi sm
under exam NBENVITHF RGEVERD AREHDIRE i5l0Bfe, Wod DhRe HaBflon i QUGN e 15580 BGTINY
(HTS) Luc assay with reconbi nant mycobacteria containing a promoter fusion
5 of a |uci fibesewensiont prs vl | Frpurtindier ofeaetiqn letesnssd g basyd en|thpoamewhyt and
M C assay ar i I N t O
those skille &ﬁ%ﬁgbzﬁf?ﬁle rhfggé@hoorﬁ?b?gr?ﬁg? ?gﬁa@tgg?\égln?g?éegédgi corrp%und
m xt ur es2&hofverd teermasteT Blagast Figuteys ptﬁvg@sraeﬂcav sqhepatessiont sepreppitetivie pasls dipchiat a
in aluci fer%?&mﬁg)%ﬁé fila & h@e%‘ﬁoﬂhﬁb Q&o@@f@ﬁgé%awbw%% %c’%: for

pronoter. ure repre er ¢ent XI mum nescense Coun
16 20 hours. Each resultmg amine-amide is reduced using 65+w% Red-Al at room

temperature. The reduction is followed by cleavage with 10% vol. TFA in DCM. The
solvents in each reaction well are evaporated, and the TFA salts of the diamines analyzed
25 (mass spec), and screened against M. fuberculosis. One plate of pooled diamines are
screened against M. smegmatis. Two randomly selected rows in each plate; i.e., 24
samples per 96-well plate, or 25% of the library, are examined by mass spectroscopy.

Specific protocols and detailed methods are provided below in the Examples.
Screening Against M. tuberculosis

30 An entire library of synthesized substituted ethylene diamines (targeted number of
compounds about 100,000), prepared as described above, was screened, in vitro, against M.

tuberculosis in ethambutol (EMB) sensitive Luc-assay. The MIC (Minimum Inhibition
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10 Second (% Max. LCPS) for pool ed conpound m xtures in one row (row D) in
one of the 96-well plates. Deconvolution of the Reactive Wlls The M

t uber cul owDI3eeENi ng reveal ed approxi mately 300 active eamsosRy27 15

m xtures that were selected for deconvolution. In particular, wells
possessi ng a@éﬁc\éh&a)ﬁoﬁf waPARS @trigiea! yrhgivﬁcﬁMﬁenmhmnW&ckMet@ﬁ%@y r @A/ or
an M C of appr oxi matee% <12.5PM were selected for a total of 33% wel | s.
Deconvol ut i of#8ibites: dexs ?GP‘?FEH‘tQS‘yetHX@@r@@lémﬁewb%fﬁttﬁ‘é% iss N mupzdinationbeft the ut ed
ethyl ene di agicoreANRPYWAMer BxARltioAC! 'S\fﬁ:eﬁgmééHmeéoglsm They; qhquhom
conpounds in 20 each active well were 1ndiViduall % e5|ze

screened. Sydrpredes(HIS) Lhe assay g‘e@le@lcmbawnheymbnﬁmmmwlmneacprp%fé@n fvempool
wer e dones i no |inPEBL 4 PShe SLAL 8ay) 2GRV RDs 8y Al SAESLY des
(resin attac% yﬁh%?%%?gtty 2 lﬁ egﬁ Eacgor d?s(r%a') t he fosrg)ev?dous? cfgs%nl bed
reaction st egescriltedan deteiil bclow dﬂlesewesasre@@n@blldmowe tO these sleu@cmutmm Bhsed

Red- Al , and he I h I S vvere
stored as ZSBI?n |V|%\Jgﬁg%glf8ﬁ%or@u6r?ds a h‘% ﬁ#&ﬁ&)@%%ﬁ 61-5 a%tlah%%t\{‘\%& %d fo
t he remai ni ngpsyertshigpical asstyegma asa ucdiviasuspyrtadesem d@edumﬂmen BamzfllsléMéem ng
tests, MC and, hiS FSo@e S Powdlel LoRELIOLIRG R, SA6N LARGNKOLULEM, per
corrpound Represent Ve Lunfnescen ésalp econvol ut'e npounds are
shown i nlGri gBecesd Po Mick. 8.LCPE) gmlpeslecchambuad neﬁmesenbndﬂaw (Immﬂ))elsomﬂefethé:ount
per 30 Secogéii g’éq%% for individual conpounds. 22 WO 03/096989
PCT/ US03/-159 § ry of Screening Results Overall, the deconvol ution
screening results reveal ed about 2,000 ethyl ene diam ne conpounds with
inhibitory activity against Mtubercul osis. Mre than 150 of these
conpounds exbedvntdatid dEsheRpaativetWelsr | ower than approxi mately 12.5M Figure
9 5 summarizes the M C data for all synthesized discrete conmpounds with an
M C of 50M or | €Bs. MFitgbnredds@ sucm@gi reealéd) epmesiaptetia 30 fagiriveab¢mmn¢3)unds
t hat exh:lg)lt at | east 10%1 chic |&¥ I ach Lconcentra ty are
4 ﬁ% OI' (& nvou

not cunulati Véx)turesl. at YFgs qnvolugo es rtlcu ary E:lisn%oagefs?ng L&RA

non- urlfled
sanples, w tippﬁdi@ﬁlté:l@lklyﬁﬁmﬁ tlQaf prﬁ@xssmmi/m am%c bagpebximatelar 1 asgvined

80% yield at eacq tion shgo %{1 the Luc assay, 32conpounds exhibited 10
activity at YeBeelRftediona {9l oh &N Hsassay, at |east 11 corrpounds had an M C

? ]:) ? héBa(l\:/{ i V;I-P 5 Eﬁe{c{an%l.'Vé)El{tleo éj evge% Igefrfogrr?ed %Opdlgcrgétgtr%—esgmﬁgsllsn% eac atsugs(%lj:clll[tgci but ed

ethylene diamine compound in each active compound pool. The pooled compounds in
20 each active well were individually synthesized, and screened. Syntheses of the targeted
diamine compounds in each active pool were done in the 96-well plates using stored
archived a-haloacetyl amides (resin attached haloacetyl amides), according to the
previously described reaction steps (the addition of the second amine, the reduction with
Red-Al, and the cleavage from the solid support). The archived resins were stored as
25  individual compounds at 4°C. The 96-well plates were used for the remaining synthesis

steps as previously described.

The same screening tests, MIC and HTS Luc assay, were performed on each
deconvoluted compound. Representative Luminescence data for deconvoluted compounds
are shown in Figures 7 and 8. Figures 7 and 8 represent the Luminescence Count per

30  Second (LCPS) for individual compounds.
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substituted ethyl ene diamnes are shown in Figure 11, wth each am ne
represented by its nunerical designation. These am nes include the

f ol | owi ngwoHBDhI@sB- Di net hyl cyl ochexy ami nes 15 #18 3, 3- Dirgtrdarsp/psvepyl am ne
#44 1 - Adamant anenet hyl am ne #47 2, 2- Di phenyl et hyl am ne #63

(S)-2-Am no cis-Mrtanylam ne 20 #77.1 Cycl ooctyl am ne
#78.1 2- Adan’éaur#?lldll Wb%ﬁ%&“@?‘%?&%R 3R, 55)-(-)-1sopi nocanpheyl am ne #231

2- Met hoxyphenet hyb a6 55w S XGRS 1L VLA A 200 @RR-LNelgRKL an ne

#272 CGeranyl amn Vi'ty o
substituted @trﬂnouadsewcth anhibigsy agtiatys hgmiust IMJ filpdptidoszs. "Mme dlamp bifhd§ these Tabl e

2 are Sorted oun I\élt%d rl\%ﬁ%' équal % r lower t 03/rc(>) glrggtgl?/ g SO { 91' 9; 7
qu 7. B0hY) ster)y

conmpounds, syn esl ze Inlarg anti t1es
Synt hesi zer , suamshrizputhe MIéJoHabyfomL@numm@ digmite poregandd wntlearCMIQ @xﬁ I50pivi,orar e

shovvnlnTabIeS Gener a efln e 0 nd.in le 3
nae ! T enatleGookie o usmiagzed 1 staed rtal g SRR st FBRY Hea 1028
Sorted by M atitifigyrad dablh bmicemnﬁo(ﬂ&emmatatmt cih@atloe) NTh\NRITR4nd L adtivdiest i on
3, 3-Di phenyl\gr opél am e eXxo- nono bor

e Q.
2.1 phony | S RE0IE) M BB PO ORI QN HO P HER boapps Krhig 209 based
5 g- 3 pﬂeny: cﬁfﬁlﬂzﬁsﬁqh/éﬁl-@% ylMdl’a& az&]ﬂr'ajyfg&embb' dmaBeDucdasisy, 8Zcoffhounds exhibited
, 2- D phenyl am ne cl ooct ro 3.13 6 4 e m ne
3, 4- Di hyHt ox%?ﬁ&%ﬁﬂeﬁfﬂl\ﬁémﬁwtméyﬁﬁ aésai:é“ Stéé CO’S‘P%WﬁﬁB"tifﬁ ﬁ\éﬁ ﬁ%g gy“ﬁ
Cycl ohexyl am ne |t%%rt(c))u‘. ¥ equency o%ehe top thirteen amines that contributed to the activity of the

substituted ethylene diamines are shown in Figure 11, with each amine represented by its

numerical designation. These amines include the following:

#11  2,3-Dimethylcylochexy amines

15 #18  3,3-Diphenylpropylamine
#44  1-Adamantanemethylamine
#47  2,2-Diphenylethylamine
#63  (S)-2-Amino-1-butanol
#74.1 (-)-cis-Myrtanylamine

20 #77.1 Cyclooctylamine
#78.1 2-Adamantamine
#105a (1R,2R,3R,5S)-(-)-Isopinocampheylamine
#231 2-Methoxyphenethylamine
#255 (S)-Cylcohexylethylamine

25 #266 Undecylamine
#272 Geranylamine

Other amines that contributed to the activity of the substituted ethylene diamines

are shown in Table 2. The compounds in Table 2 are sorted by their MIC results. Some
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d e
%glungy rrolg ?Waéﬁgﬁaest?-%/(‘ir ogen 6.25 0
m ne Hydrogen 6.25 9.53

2- Met hyl csycl ohexyl am ne 3 3- Di phenyl propy am ne (mx of cis and trans)
Hydr ogen 6. 25-50-08 . .u. emvlnropvl am Pi-ret-hvl-butAd 1
Hydrogen 6. 45_38YHeetis S e dé i Lqﬁ'qm%émﬁaﬁor?gwyfm@umjpbl 1%%nn§'qvnmn8 Wlani ne
HCl Hydrogen 6.25 45. di 3 3-Di phenyl propg\]zam ne MIC I dz
(S)-(-)-Cycliehexy ethh ant pe-Hyarogen 43-49—3-3 shbn(%,’l'lll\d*)' AU ne
(R)-(-) - OycllohekyPEbEbIREiney ], oqdo-dmsionafisne 3 | SYEORnstl b opd Ui ne
1- Adamant anemet_hgéﬁ IPREY JgopigcampReyTaming | Hydogen |, A% o :’9'3193 tyr e
of isoners) {Hydr sHipgenylanyge” pp o e il hhyd 64 4§nrrers)
Hydr ogen 6. 25 0 b2 NEsyPEREnet Hyl am faclpeelaming ne 4 Avdrers dfd; 44
Hydr ogen 6.25 0 %Z.-WW e net Hyl MDA dIgnersphedrps o Hydnedned 13 pet2E0
2, 2- Di phenyllani ne>- Girelipe ani e HydExdelsxdedine g7 glvdmeon|n3dBenyi84i ne
(-)-1sopino amhe@ﬁéﬁﬁoﬁ@nWﬂr agan 6. 25ey@ctglaming o njl hlydiegenanBAd | "20.85
al pha- Met hyl[t r ypt srdipreapigpeegen |6, 25Mshyleyplohexylmite p i dlygrogeri [nd 13 | 2633
al pha- Met hyl|t r y ptiagi-Mertasylamingen |6. 25 28-Bygnylanie. [ phdlydiogen nd-13 | 100.00
4- Phenyl but y| am ¢ie(-Hysraglening. 25 2 1 Adpingieaaysthdnies | Hydrogen | 3.13 | 85.20
2, 5- Di met hoxy phesiet-hylydanylagingly drj o gn-I®p@ecampheylapinghe flyHea¢me 3.13 | 60.94
2, 4- Di chl or gphénelanyitaminetylddicdr qgen 6. 1@60cRlafhire Ani noiiptidegén)| 4.7 9.81
2, 2- Di phenyl|aaiizmpthetyyhenéihyddniben z y || - Aslhooirobmddydmogen Hyd@gen | 6.25 | 11.45
2, 2- Di pheny||anj4m@EmithéxypiNaghtidnyihe)| etergliding (mixnidy oiipgen)| Gly@5gah [20.25 Ver ab r y|
am ne 2, 5- Di|neplmnypbepehéiylannda)e HyDelgdembidyldhine Hydrogen | 6.25 0
3,3-Diphenylpropylamine 1-Adamantanemethylamine | Hydrogen | 6.25 9.53
2-Methylcyclohexylamine
3,3-Diphenylpropylamine (mix of cis and trans) Hydrogen | 6.25 50.08
3,3-Diphenylpropylamine 1,3-Dimethylbutylamine Hydrogen | 6.25 39.40
1-(1-Adamantyl)ethylamine,
3,3-Diphenylpropylamine HCI Hydrogen | 6.25 45.14
3,3-Diphenylpropylamine (S)-(-)-Cyclohexylethylamine | Hydrogen | 6.25 43.49
3,3-Diphenylpropylamine (R)-(-)-Cyclohexylethylamine | Hydrogen | 6.25 34.54
3,3-Diphenylpropylamine 1-Adamantanemethylamine Methyl 6.25 16.14
Propylamine Hexetidine (mixture of isomers)| Hydrogen | 6.25 0
Phenethylamine Hexetidine (mixture of isomers), Hydrogen | 6.25 0
b-Methylphenethylamine Hexetidine (mixture of isomers)] Hydrogen | 6.25 0
b-Methylphenethylamine Undecylamine Hydrogen | 6.25 0
2,2-Diphenylamine (+)-Bornylamine Hydrogen | 6.25 87.86
2,2-Diphenylamine (-)-Isopinocampheylamine | Hydrogen | 6.25 77.80
2,2-Diphenylamine alpha-Methyltryptamine Hydrogen | 6.25 55.07
2,2-Diphenylamine alpha-Methyltryptamine Hydrogen | 6.25 23.08
2,2-Diphenylamine 4-Phenylbutylamine Hydrogen | 6.25
2,2-Diphenylamine 2,5-Dimethoxyphenethylamine| Hydrogen | 6.25
2,2-Diphenylamine 2,4-Dichlorophenethylamine | Hydrogen | 6.25
2-(2-Aminomethyl)
2,2-Diphenylamine phenylthio)benzyl alcohol | Hydrogen | 6.25
2,2-Diphenylamine 1-(1-Naphthyl)ethylamine | Hydrogen | 6.25 7.20
Veratryl amine 2,5-Dimethoxyphenethylamine| Hydrogen | 6.25
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Cycl ooot yl ai-ne g4 %%an?kﬂncgwrrp.t éyrg*gr?j?‘?hm.&;é? u’@g’ﬂeé.-ggd@g‘enﬂ?ms 87.78
sec- But yl anilne_HOK@EERamne 17 (Grlsepingcaipheyiaing, 0@39”%@256'25 23.10
3- Met hyl ben 15)- MAEHARY g, i xt FeDpecnylage o THdogen 1625 o 81.84
3- Met hyl benzyl ani e YMASHINER nd Hy dfiSsigdfyrenyamine )b Hydoed 625, L 08 24
Hexeti di ne (m xt ur i soners) |Hydr o*g%%'lfim?%ﬁ'%er any) am ne
2- Adanmant anam-ne> éfMy dPBle g oo ROy Naghe, A MVAREGL, G247 e 0813
4- Benzyl pi paridigs anite 4 |o" T-AdNpanGepelilamgs, ) Mebyb T 025 17 2422
2, 3- Di net hyl pm%cs)yl\ V%wlﬁlamﬁmrnnerISoDzNWanilarmsmnt Metxh e 0623 o 4414
3. 3- Di phenyi|propy CAHPEAmIRE age 9 343- Ipropy! ,ﬁgg%hg&gm 42090
- Adamant anertet hyl &ufleeotiapitngen (9 A—prwammhemmm Sydnegsiny P4 Ing?-13
2, 2- Di phenyllani ne ®yBrylgBHeg 4 He&qti@nemﬁw pfysomgrs)| Hydrogen [” 6.25
3-Methylbenzylamine Hexetidine (mixture of isomers)| Hydrogen | 6.25
3-Methylbenzylamine Undecylamine Hydrogen | 6.25
2-Methoxyethylamine Hexetidine (mixture of isomers)| Hydrogen | 6.25
Geranylamine 2-Adamantanamine, HCI Hydrogen | 6.25 25.66
1-Adamantanemethylamine 4-Benzylpiperidine Hydrogen | 9.4 0
1-Adamantanemethylamine 2,3-Dimethylcyclohexylamine | Hydrogen | 9.4 0
1-Adamantanemethylamine 3,3-Diphenylpropylamine | Hydrogen | 9.4 40.06
1-Adamantanemethylamine 1-Adamantanemethylamine | Hydrogen | 9.4 15.25
1-Adamantanemethylamine 2,2-Diphenylamine Hydrogen | 9.4 0
1,3,3-Trimethyl-6-
1-Adamantanemethylamine azabicyclo[3.2.1]octane Hydrogen | 9.4 0
1-Adamantanemethylamine 138 Hydrogen | 9.4 0
3-Phenyl-1-propylamine 138 Hydrogen | 9.4
2,2-Diphenylamine 1-Adamantanemethylamine | Hydrogen | 9.4 65.89
2,2-Diphenylamine 138 Hydrogen | 9.4
Furfurylamine Hexetidine (mixture of isomers)| Hydrogen | 12.5 0
3,4,5-Trimethoxybenzylamine | Hexetidine (mixture of isomers)] Hydrogen | 12.5 0
1-Methyl-3-phenylpropylamine Dehydroabietylamine Hydrogen | 12.5 0
Cyclobutylamine Hexetidine (mixture of isomers)| Hydrogen | 12.5 0
2-Fluorobenzylamine Hexetidine (mixture of isomers)| Hydrogen | 12.5 0
2-Fluorobenzylamine Dehydroabietylamine Hydrogen | 12.5 0
3,4-Dimethoxyphenethylamine Undecylamine Hydrogen | 12.5 0
3,3-Diphenylpropylamine exo-Aminonorbornane Hydrogen | 12.5 14.38
3,3-Diphenylpropylamine Decahydroquinoline Hydrogen | 12.5 22.52
3,3-Diphenylpropylamine Hexetidine (mixture of isomers)] Hydrogen | 12.5 0
3,3-Diphenylpropylamine 4-Phenylbutylamine Hydrogen | 12.5 0
3,3-Diphenylpropylamine 2-Methoxyphenethylamine | Hydrogen | 12.5 6.82
3,3-Diphenylpropylamine 2,4-Dichlorophenethylamine | Hydrogen | 12.5 0
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2,2-Diphenylamine Dehydroabietylamine Hydrogen | 12.5
2,2-Diphenylamine cis-(-)-Myrtanylamine Methyl 12.5 45.18
1-(3-Aminopropyl)-2-
pyrrolidinone (tech) 2,5-Dimethoxyphenethylamine | Hydrogen | 12.5
2-(2-
1-(3-Aminopropyl)-2- Aminomethyl)p(henylthio)b enzy
pyrrolidinone (tech) | alcohol Hydrogen | 12.5
4-(Trifluoromethyl)benzylamine| 2,5-Dimethoxyphenethylamine| Hydrogen | 12.5
4-(Trifluoromethyl)benzylamine 1-(1-Naphthyl)ethylamine | Hydrogen | 12.5
Veratryl amine 4-Phenylbutylamine Hydrogen | 12.5
5-Amino-1-pentanol 2,5-Dimethoxyphenethylamine | Hydrogen | 12.5
2-(2-
Aminomethyl)phenylthio)benzy
5-Amino-1-pentanol 1 alcohol Hydrogen | 12.5
2-(1-Cyclohexenyl)ethylamine | 2-(1-Cyclohexenyl)ethylamine | Hydrogen | 12.5
2-(1-Cyclohexenyl)ethylamine 4-Fluorophenethylamine Hydrogen | 12.5
2-(1-Cyclohexenyl)ethylamine 4-Phenylbutylamine Hydrogen | 12.5
2-(1-Cyclohexenylethylamine | 2,5-Dimethoxyphenethylamine| Hydrogen | 12.5
2-(2-Aminomethyl)
2-(1-Cyclohexenyl)ethylamine phenylthio)benzy! alcohol | Hydrogen | 12.5
1-Aminomethyl-1-
cyclohexanol, HCI1 2,5-Dimethoxyphenethylamine | Hydrogen | 12.5
3-Fluorobenzylamine 2,5-Dimethoxyphenethylamine | Hydrogen | 12.5
4-Amino-1-butanol Hexetidine (mixture of isomers)| Hydrogen | 12.5
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Hydr ogen 12.|5 $- Clmwphg}y@ﬂmmp]. || Hexetidine (mixture of isomers)| Hydrogen | 12.5
(-)-Isopinocampheylamine 3,3-Diphenylpropylamine | Hydrogen | 12.5 23.68
(-)-Isopinocampheylamine (+)-Bornylamine Hydrogen | 12.5 44 .85
(-)-Isopinocampheylamine 2-Amino-1-propanol, d,1 Hydrogen | 12.5 46.19
(-)-Isopinocampheylamine cis-(-)-Myrtanylamine Hydrogen | 12.5 33.87
(-)-Isopinocampheylamine 2-Adamantanamine, HCI Hydrogen | 12.5 24.29
(-)-Isopinocampheylamine Aminodiphenylmethane Hydrogen | 12.5 48.35
Allylamine Hexetidine (mixture of isomers)] Hydrogen | 12.5
3-Ethoxypropylamine Hexetidine (mixture of isomers)| Hydrogen | 12.5
sec-Butylamine Dehydroabietylamine Hydrogen | 12.5
2-Aminoheptane Dehydroabietylamine Hydrogen | 12.5
Ethanolamine Hexetidine (mixture of isomers)] Hydrogen | 12.5
3-Methylbenzylamine 4-Phenylbutylamine Hydrogen | 12.5
3-Methylbenzylamine 2,4-Dichlorophenethylamine | Hydrogen | 12.5
3-Methylbenzylamine Dehydroabietylamine Hydrogen | 12.5
Piperonylamine Hexetidine (mixture of isomers), Hydrogen | 12.5
Piperonylamine Dehydroabietylamine Hydrogen | 12.5
2-Methoxyethylamine Dehydroabietylamine Hydrogen | 12.5
4-Fluorophenethylamine Hexetidine (mixture of isomers)] Hydrogen | 12.5
3-0-Methyldopamine, HCI1 Hexetidine (mixture of isomers)| Hydrogen | 12.5
3-0-Methyldopamine, HC1 Undecylamine Hydrogen | 12.5
3-0-Methyldopamine, HCI Dehydroabietylamine Hydrogen | 12.5
3-Fluorophenethylamine Hexetidine (mixture of isomers), Hydrogen | 12.5
3-Fluorophenethylamine Dehydroabietylamine Hydrogen | 12.5
2-Methoxyphenethylamine Hexetidine (mixture of isomers)} Hydrogen | 12.5
2-Methoxyphenethylamine Aminodiphenylmethane Hydrogen | 12.5 34.67
2-Fluoroethylamine, HCl Hexetidine (mixture of isomers)| Hydrogen | 12.5
2-Amino-1-phenylethanol Hexetidine (mixture of isomers)| Hydrogen | 12.5
2-Amino-1-phenylethanol Dehydroabietylamine Hydrogen | 12.5
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4-Methylbenzylamine Benzylamine Hydrogen | 25 17.07
4-Methylbenzylamine Hexetidine (mixture of isomers)| Hydrogen | 25 0
4-Methylbenzylamine Dehydroabietylamine Hydrogen | 25 0
Cyclopentylamine Hexetidine (mixture of isomers)] Hydrogen | 25 0
Cyclopentylamine Dehydroabietylamine Hydrogen | 25 0
Furfurylamine Furfurylamine Hydrogen | 25 0
1-Methyl-3-phenylpropylamine| Hexetidine (mixture of isomers)| Hydrogen | 25 0
1-Methyl-3-phenylpropylamine Undecylamine Hydrogen | 25 0
1,2,3,4-Tetrahydro-1-
naphthylamine Undecylamine Hydrogen | 25 6.24
1,2,3,4-Tetrahydro-1-
naphthylamine Dehydroabietylamine Hydrogen | 25 0
2,3-Dimethylcyclohexylamine Undecylamine Hydrogen | 25 0
2,3-Dimethylcyclohexylamine Dehydroabietylamine Hydrogen | 25 0
Tyramine Hexetidine (mixture of isomers)| Hydrogen | 25 0
Tyramine Undecylamine Hydrogen | 25 0
Tyramine Dehydroabietylamine Hydrogen | 25 0
Tyramine cis-(-)-Myrtanylamine Methyl 25 0
2-Fluorobenzylamine Undecylamine Hydrogen | 25 0
(R)-2-Amino-1-butanol Hexetidine (mixture of isomers)|, Hydrogen | 25 0
3,3-Diphenylpropylamine (S)-(+)-1-Amino-2-propanol | Hydrogen | 25 0
3,3-Diphenylpropylamine 2-Ethylpiperidine Hydrogen | 25 11.32
3,3-Diphenylpropylamine N-Allylcyclopentylamine Hydrogen | 25 11.63
3,3-Diphenylpropylamine Aminodiphenylmethane Hydrogen | 25 0
3,5-Dimethylpiperidine (cis-
3,3-Diphenylpropylamine and trans-) Hydrogen | 25 30.28
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2- Ami no- 1 -|phenyl depgiaglineey et i|di ne (H‘FQFFYW’&m%f I Sd ﬁ@ﬁ’@ger‘l—J (ﬁ;gnn n 12 %
2- Ani no- | -|phenytAminesiratormehy droabi Beyephieidamigelr ogdlydrpgens” 257 W 0
03/ 096989 P(T/ UdiBwompbepgthylaming het | c2-Elvigrophenefhdaming ol Hlydiogen [N i hesO Soit ed
by M ni mum I{nhi BiFfuorsnhemethvieming atli on M ¥eragy! ppinap R4 | HyMpgsmdat i on 0
2, 5- Di met hoxy pheéibtotepheagthylemige AdanéAtRimethaxpecnzyioningy dydigesn 125 P2, 48
2- ( 2- Chl or ophen¢{Fluetopkdnethylameind\- Al 2yArgiye P-oystnlt \prapanple Hetgdeenger2512,. 5 62. 31
2- ( 2- Chl or ophengFuetopkenethylmandex et i éHFiveropimnsthydenenef | iHydweeens)) Hydr ogén 12.5
3- Hydr oxyt yrlam A& ludephdnthylasing m| x Hexnetdind (mixduerefiimetsy diydgeen 125 | 4 0
(Trifl uoronmgt hoRyF)vomplepktayinnmee 2-| Ad ar@MNaghtbytjethglamid€l | Hydwogen 262. 5 28. 34
Ger anyl am ne ( +2-FBoropheasthyl@niky dr|0g & diBarfenemethylamine | Methyl 25 3.21
2-Fluorophenethylamine cis-(-)-Myrtanylamine Methyl 25 4.89
b-Methylphenethylamine 4-Phenylbutylamine Hydrogen | 25 0
b-Methylphenethylamine 2,4-Dichlorophenethylamine | Hydrogen | 25 0
b-Methylphenethylamine 1-(1-Naphthyl)ethylamine | Hydrogen | 25 0
4-Methoxyphenethylamine 1-Adamantanemethylamine | Hydrogen | 25 0
1-(3-Aminopropyl)-2-
4-Methoxyphenethylamine pyrrolidinone (tech) Hydrogen | 25 0
4-Methoxyphenethylamine Veratryl amine Hydrogen | 25 0
4-Methoxyphenethylamine Undecylamine Hydrogen | 25 0
4-Methoxyphenethylamine Dehydroabietylamine Hydrogen | 25 0
Tetrahydrofurfurylamine Dehydroabietylamine Hydrogen | 25 0
Amylamine 2-Fluorophenethylamine Hydrogen | 25 0
Amylamine 2-(1-Cyclohexenyl)ethylamine | Hydrogen | 25 0
Amylamine 2,4-Dimethoxybenzylamine | Hydrogen | 25 0
3-Phenyl-1-propylamine 2-Fluorophenethylamine Hydrogen | 25
3-Phenyl-1-propylamine 1-Adamantanemethylamine | Hydrogen | 25
3-Phenyl-1-propylamine 2,4-Dimethoxybenzylamine | Hydrogen | 25
3-Phenyl-1-propylamine Hexetidine (mixture of isomers)| Hydrogen | 25
3-Phenyl-1-propylamine 4-Phenylbutylamine Hydrogen | 25
3-Phenyl-1-propylamine 2,4-Dichlorophenethylamine | Hydrogen | 25
3-Phenyl-1-propylamine Undecylamine Hydrogen | 25
3-Phenyl-1-propylamine Dehydroabietylamine Hydrogen | 25
2,2-Diphenylamine 4-(2-Aminoethyl)morpholine | Hydrogen | 25
1-(3-Aminopropyl)-2-
2,2-Diphenylamine pyrrolidinone (tech) Hydrogen | 25
2,2-Diphenylamine 2-(1-Cyclohexenyl)ethylamine | Hydrogen | 25
2,2-Diphenylamine 2,4-Dimethoxybenzylamine | Hydrogen | 25
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25 0 (R-2- m no- Yerﬁti'bflﬁrﬂﬂ? Hexeéat i di F;erf A%WPWF‘E of il &l anl\ Hodr baen 25 0
5-Amino-1-pentanol 4-Phenylbutylamine Hydroger | 25 =
2-(1-Cyclohexenyl)ethylamine 2-Fluorophenethylamine Hydrogen | 25
2-(1-Cyclohexenyl)ethylamine 1-Adamantanemethylamine | Hydrogen | 25
1-Aminomethyl-1-
cyclohexanol, HCI 4-Phenylbutylamine Hydrogen | 25
3-Fluorobenzylamine 4-Phenylbutylamine Hydrogen | 25
2-(2-
Aminomethyl)p(henylthio)benzy
3-Fluorobenzylamine 1 alcohol Hydrogen | 25
2,4-Dimethoxybenzylamine 1-Adamantanamine Hydrogen | 25
2,4-Dimethoxybenzylamine | Hexetidine (mixture of isomers)| Hydrogen | 25
2,4-Dimethoxybenzylamine Undecylamine Hydrogen | 25
2.,4-Dimethoxybenzylamine Dehydroabietylamine Hydrogen | 25
2-Ethoxybenzylamine 1-Adamantanamine Hydrogen | 25
2-Ethoxybenzylamine N-Phenylethyldiamine Hydrogen | 25
2-Ethoxybenzylamine 2,4-Dichlorophenethylamine | Hydrogen | 25
2-Ethoxybenzylamine 2-(2-Chlorophenyl)ethylamine | Hydrogen | 25 3.89
2-Ethoxybenzylamine Undecylamine Hydrogen | 25
2-Ethoxybenzylamine Dehydroabietylamine Hydrogen | 25
cis-(-)-Myrtanylamine 2-(1-Cyclohexenyl)ethylamine | Hydrogen | 25
cis-(-)-Myrtanylamine Hexetidine (mixture of isomers)| Hydrogen | 25
cis-(-)-Myrtanylamine Aminodiphenylmethane Hydrogen | 25
cis-(-)-Myrtanylamine 2,4-Dichlorophenethylamine | Hydrogen | 25
cis-(-)-Myrtanylamine (S)-(-)-Cyclohexylethylamine | Hydrogen | 25 28.94
cis-(-)-Myrtanylamine Undecylamine Hydrogen | 25
cis-(-)-Myrtanylamine (+)-Isopinocampheylamine Methyl 25
cis-(-)-Myrtanylamine Cyclooctylamine Methyl 25 24.92
Cyclooctylamine 2,3-Dimethylcyclohexylamine | Hydrogen | 25 50.55
Cyclooctylamine (S)-2-Amino-1-butanol Hydrogen | 25 100.00
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4-Pheny! but yl g o W‘j e 2Rol] o 03 YA RIS T8 gen | 25 | 1899
trans-2-
Phenylcyclopropylamine, HCI 1-Adamantanamine Hydrogen | 25 18.84
Thiomicamine Hexetidine (mixture of isomers)| Hydrogen | 25
(R)-1-Amino-2-propanol Hexetidine (mixture of isomers)| Hydrogen | 25
4-Chlorophenylalaninol 2 4-Dichlorophenethylamine | Hydrogen | 25
4-Chlorophenylalaninol Undecylamine Hydrogen | 25
4-Chlorophenylalaninol Dehydroabietylamine Hydrogen | 25
I-Leucinoi Hexetidine (mixture of isomers)] Hydrogen | 25
I-Leucinol 2,4-Dichlorophenethylamine | Hydrogen | 25
I-Leucinol Dehydroabietylamine Hydrogen | 25
(-)-Isopinocampheylamine 2-Methoxyphenethylamine | Hydrogen | 25 29.59
(-)-Isopinocampheylamine Undecylamine Hydrogen | 25
Allylamine Dehydroabietylamine Hydrogen | 25
3-Amino-1,2-propanediol Hexetidine (mixture of isomers)| Hydrogen | 25
3-Ethoxypropylamine 3,3-Diphenylpropylamine | Hydrogen | 25
3-Ethoxypropylamine Undecylamine Hydrogen | 25
3-Ethoxypropylamine Dehydroabietylamine Hydrogen | 25
sec-Butylamine 2,4-Dichlorophenethylamine | Hydrogen | 25
sec-Butylamine Undecylamine Hydrogen | 25
2-Aminoheptane Hexetidine (mixture of isomers)| Hydrogen | 25
2-Aminoheptane 4-Phenylbutylamine Hydrogen | 25
2-Aminoheptane 2,4-Dichlorophenethylamine | Hydrogen | 25
1-Naphthalenemethylamine | Hexetidine (mixture of isomers)] Hydrogen | 25
1-Naphthalenemethylamine 4-Phenylbutylamine Hydrogen | 25
1-Naphthalenemethylamine 2,4-Dichlorophenethylanine | Hydrogen | 25
1-Naphthalenemethylamine Undecylamine Hydrogen | 25
Ethanolamine Dehydroabietylamine Hydrogen | 25
Piperonylamine 4-Phenylbutylamine Hydrogen | 25

31



b- Met hyl phenet hyl am ne 1-(1- Napht hyl)ethyl am ne Hydrogen 25 0O
4- Met hoxyphenet hyl am ne 1- Adanant anenet hyl am ne Hydrogen 25 0
1- (13- Am rwproafp9doys 2- 4- Met hoxyphenet hyl am ne pyrrol i di non@ctusesr)soklydr ogen

25 0 4- Met hoxyphenet hyl am ne Ver atryl
i SGEE B

am ne Hydr ogen 25 0

4- Met hoxyphene D LV HEOTEE i ne
Dehydr oabi ety — |e[rdnyur of ur fourytam ne MIC 0/
Dehydr oabi et yl ami ne Hydyiogen 25 Q  Anyl am pg 2- Fl uor gphenet hy iyl N&uction
Hydrogen 25 0 AMlERifEpyfadide OV Q! AEREN im0Vl TR HMRE@0ems25 U
Ayl am ne 2, 4~ DiMHURANBS AT 1€ HYBLER bidylatine 5. N i5MMgen |- PIs0pyam e
2- FI uor ophenethytamigie SR HT RO 2503 Ril Thixuire O iSOmets Tyl geh | 25
- Adarmant ane Ei'yim&uofﬁheamylmﬁé' 5 3RS Wlyfangine PT URRERELITE 25 |
2, 4- Di met hoxybenz i gt fe hyghageT 2 DR lorBp oy ROt AL TRxetidi e
ot oger, 96 [ Rbeb LR e |2 DERNal Ly ety Bt Yo 0
3- Phenyl - 1 :r gé‘l%{g‘) 5 phontt X‘Héiéél'l arri-e- H'gﬁeﬁyl%nrifnng 3= E diofet [25 ypﬂhq%arg m ne
Dehydr oabi et P I“2thhlcmg;‘lf%eﬁthrylam r_ 4 HA}(.%u?éaI};éH%{nnl"?eﬁ§C1 Hyd één 25 )
. ethylc e mix|’ )
4 (2- A noet iy PV LI I 80ei 28 o ki ATLARRT OMde? 25, |
2, 2- D phenyl g M“vf ARSISImmE Iy gétw'/ Hydrogen—25—22-br phenytamine—]
2" (1- ycl oneden) T U LARES 0 ogen o dudyphaenyiage | os |
Sy et Sohor SRR el MBS ot
Concentrati on I\/Iz'f"\‘;f Etﬁmm enwa'm‘ine tHv} Ct'lj'rlsaéi@?ci\ggl .he‘fl%mggé B b .dllr(‘? "‘#1 n"iﬁéc oL
: 2Methoxyphenetlylamin 7 ' |EAdamanjanamiie ‘Hydiogen ] ' 25 24.38
4- ( 3- Ami nopr GpyH-HE f!x.p‘. —h 'yaﬁl '? agen phReny- & e
4- FI uor ophenet hyRARRGRPTpedivlanine 4o N{_my 52 eﬁﬂ'l IS e WARES 300 1 JAD0 o
of isomers) Hydeds Jowweﬁéﬂ‘y%‘qepken - ARREY Tb'“@;lah"m) o ,Hy'%n Sl e‘% hyl-ari-ne
Hydr ogen 25 "2-Methoxyphenethylamine "' Undecylarhine ‘Hydrogen 5
2-Methoxyphenethylamine Dehydroabietylamine Hydrogen | 25
2-Fluoroethylamine, HCI Undecylamine Hydrogen | 25
2-Fluoroethylamine, HCI Dehydroabietylamine Hydrogen | 25
2-Aminoindan, HCl 2-Adamantanamine, HCI Hydrogen | 25 17.72
2-Amino-1-phenylethanol Undecylamine Hydrogen | 25
2,5-Dimethoxyphenethylamine (+)-Bornylamine Hydrogen | 25 25.78
2,5-Dimethoxyphenethylamine Noradamantamine, HCI Hydrogen | 25 11.73
2,5-Dimethoxyphenethylamine 1-Adamantanamine Hydrogen | 25 12.57
2-(2-Chlorophenyl)ethylamine 4-Phenylbutylamine Hydrogen | 25
2-(2-Chlorophenyl)ethylamine Undecylamine Hydrogen | 25
2-(2-Chlorophenyl)ethylamine 1-(1-Naphthylethylamine | Hydrogen | 25
2-(2-
Aminomethyl)p(henylthio)benzy
1 alcohol Hexetidine (mixture of isomers)| Hydrogen | 25
2-(2-
Aminomethyl)p(henylthio)benzy
1 alcohol 4-Phenylbutylamine Hydrogen | 25
2-(2-
Aminomethyl)phenylthio)benzy|
1 alcohol Undecylamine Hydrogen | 25
1-Aminoindan Hexetidine (mixture of isomers)| Hydrogen | 25
1-Aminoindan Undecylamine Hydrogen | 25
1-Aminoindan Dehydroabietylamine Hydrogen | 25
1,3-Dimethylbutylamine Hexetidine (mixture of isomers)| Hydrogen | 25
1,3-Dimethylbutylamine Undecylamine Hydrogen | 25 5.92
1,3-Dimethylbutylamine Dehydroabietylamine Hydrogen | 25
(S)-(-)-Cyclohexylethylamine (-)-Isopinocampheylamine | Hydrogen | 25 19.31
(S)-(-)-Cyclohexylethylamine | Hexetidine (mixture of isomers)| Hydrogen | 25
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1-(1-Adamantyl)ethylamine,
Geranylamine HCl Hydrogen | 25 32.95
Geranylamine Undecylamine Hydrogen | 25
Geranylamine 1-(1-Naphthyl)ethylamine | Hydrogen | 25
Amylamine 1-Adamantanamine Hydrogen | 37.5 0
3-Phenyl-1-propylamine 3,3-Diphenylpropylamine | Hydrogen | 37.5
3-Phenyl-1-propylamine 2,2-Diphenylamine Hydrogen | 37.5
3-Phenyl-1-propylamine 1-Adamantanamine Hydrogen | 37.5 18.65
2,2-Diphenylamine 3,3-Diphenylpropylamine | Hydrogen | 37.5
2,2-Diphenylamine 2,2-Diphenylamine Hydrogen | 37.5 5.56
1,3,3-Trimethyl-6-
2,2-Diphenylamine azabicyclo[3.2.1]octane Hydrogen | 37.5 8.67
2,2-Diphenylamine 1-Adamantanamine Hydrogen | 37.5 58.10
4-(Trifluoromethyl)benzylamine tert-Octylamine Hydrogen | 37.5 7.47
4-(Trifluoromethyl)benzylamine 138 Hydrogen | 37.5
4-Methylbenzylamine 2-Fluorobenzylamine Hydrogen | 50 22.10
4-Methylbenzylamine 4-Fluorobenzylamine Hydrogen | 50 14.62
4-Methylbenzylamine alpha-Methyltryptamine Hydrogen | 50 0
4-Methylbenzylamine Undecylamine Hydrogen | 50 0
Cyclopentylamine Undecylamine Hydrogen | 50 0
Furfurylamine 2-Fluorobenzylamine Hydrogen | 50 0
Furfurylamine Benzylamine Hydrogen | 50 0
Furfurylamine 4-Fluorobenzylamine Hydrogen | 50 0
Furfurylamine alpha-Methyltryptamine Hydrogen | 50 0
Furfurylamine Undecylamine Hydrogen | 50 0
Furfurylamine Dehydroabietylamine Hydrogen | 50 0
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[bhydroabl etyim.th. { ] S AT ST A2y I Hel NAREZT Lllyoall
Hydr ogen 25 |41 8Bty Ry atendeppy el ) dpie-Mediitibanine, i Hydioeny (0L T 520 4 4
2, 3- D met hoxy &8y inhenxlpqgﬁw,a_{plp Fne (RO RIIE "} ¢ o kiogen g S0s 50
2, 3- Di et ho anine t?q?cx mie o 3 Hydingon, hs;();yben(z‘ I
Dehydr oabi et PX 4. vot HOASRXIamiRh oy rl.ﬁyfjrggﬁge.xe L dined
(m xture of |i anprc&"ilobll\tb’rlﬂn}‘*%n 28 4. P/Ehyﬂrwblqtylmmemn R8N eyl and ne
Hydrogen 25| 4- Met: P\a‘}TT 9@1Y6‘Héxyl gmine E)eh dr oabfj et dré%)gen 25
4- Fl uor obenz e_fz’é’iEﬁ 5%“56
Phenyl cycl opr opyl %fﬁ’l“ traqyﬁﬂo 1Q/cl ooct m rogerﬁ 32.180_,. tra $i 2
Phenyl cycl of an@ééﬁﬁgﬁper?x B Ly dPEgER o520 g 9@ !
trans- 2 1234Tefrahy fo-1- 7
naphthylamine alpha-Methyltryptamine Hydrogen | 50 0
1,2,3,4-Tetrahydro-1-
naphthylamine 2-Methoxyphenethylamine | Hydrogen | 50 0
2,3-Dimethylcyclohexylamine | Hexetidine (mixture of isomers)| Hydrogen | 50 0
2,3-Dimethylcyclohexylamine Aminodiphenylmethane Hydrogen | 50 3.64
2,3-Dimethylcyclohexylamine alpha-Methyltryptamine Hydrogen | 50 0
Tyramine Furfurylamine Hydrogen | 50 0
Tyramine 2-Fluorobenzylamine Hydrogen | 50 4.07
Tyramine Benzylamine Hydrogen | 50 0
Tyramine 2,4-Dichlorophenethylamine | Hydrogen | 50 0
2-Fluorobenzylamine Aminodiphenylmethane Hydrogen | 50 0
2-Fluorobenzylamine 4-Phenylbutylamine Hydrogen | 50 0
2-Fluorobenzylamine 2-Methoxyphenethylamine | Hydrogen | 50 0
2-Fluorobenzylamine 2,4-Dichlorophenethylamine | Hydrogen | 50 0
2-Fluorobenzylamine 1,3-Dimethylbutylamine Hydrogen | 50 0
1-(1-Adamantyl)ethylamine,
2-Fluorobenzylamine HCl Hydrogen | 50 0
(R)-2-Amino-1-butano} Dehydroabietylamine Hydrogen | 50 0
3,4-Dimethoxyphenethylamine Aminodiphenylmethane Hydrogen | 50 0
3,4-Dimethoxyphenethylamine 4-Phenylbutylamine Hydrogen | 50 0
3,4-Dimethoxyphenethylamine 2-Methoxyphenethylamine | Hydrogen | 50 0
3,4-Dimethoxyphenethylamine|  2,4-Dichlorophenethylamine | Hydrogen | 50 0
3,4-Dimethoxyphenethylamine 1,3-Dimethylbutylamine Hydrogen | 50 0
3,3-Diphenylpropylamine Piperidine Hydrogen | 50 0
3,3-Diphenylpropylamine 2,3-Dimethylcyclohexylamine | Methyl 50 7.81
3,3-Diphenylpropylamine (-)-Isopinocamphenylamine Methyl 50 13.06
Propylamine (S)-(+)-1-Amino-2-propanol | Hydrogen | 50 0
Phenethylamine (S)-(+)-1-Amino-2-propanol | Hydrogen | 50 0
Phenethylamine 4-Phenylbutylamine Hydrogen | 50 0
Phenethylamine 2,4-Dichlorophenethylamine | Hydrogen | 50 0
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4- Phenyl but ya Sopjocamipley Ariodiohenyinfe A4 7 ami ne
()] Iﬁ%—ﬁ%’-ﬁ-&ﬁ% I1 anjife, | rhirfe!
Hydr ogen 25 - } AmEAR e
Hydr ogen 25 % Rapmecampiicy s eiylami
- Napht hal ened nef(tps JOFAIPBEYJagec Ly '
1- Napht hal er .
Dehydr oabi et i ne® : fogen
25 31 WO 03/.09698BepHEMI803/ 15¢ 'l)efhylé'if}}?ér. \
Di ami nes Sorted hy Ben#iaiin | nhi 4i (TAR bR PR | SONE )
Induction 1-Et hyiAmibmipwmnae Hdxet i di HBIEH#minGr o of Hydgeesrls)SOuyidr ojen] 25
2 Fluorophenethylamine 3,3-Diphenylpropylamine | Hydrogen | ~50 ° 0
2-Fluorophenethylamine 1-Adamantanemethylamine | Hydrogen | 50 0
1-(3-Aminopropyl)-2-
2-Fluorophenethylamine pyrrolidinone (tech) Hydrogen | 50 0
2-Fluorophenethylamine Decahydroquinoline Hydrogen | 50 0
2-Fluorophenethylamine 1-Adamantanamine Hydrogen | 50 24.34
2-Fluorophenethylamine 2,4-Dichlorophenethylamine | Hydrogen | 50 0
2-Fluorophenethylamine Undecylamine Hydrogen | 50 0
2-Fluorophenethylamine Dehydroabietylamine Hydrogen | 50 0
2-Fluorophenethylamine 2-(1-Cyclohexenyl)ethylamine| Methyl 50 0
2-Fluorophenethylamine Cyclooctylamine Methyl 50 5.81
b-Methylphenethylamine 3,3-Diphenylpropylamine | Hydrogen | 50 0
b-Methylphenethylamine tert-Octylamine Hydrogen | 50 0
b-Methylphenethylamine 2-(1-Cyclohexenyl)ethylamine | Hydrogen | 50 0
b-Methylphenethylamine 2-Amino-2-methyl-1-propanol | Hydrogen | 50 0
b-Methylphenethylamine 4-Fluorophenethylamine Hydrogen | 50 0
b-Methylphenethylamine Geranylamine Hydrogen | 50 0
b-Methylphenethylamine 5-Methoxytryptamine Hydrogen | 50 0
4-Methoxyphenethylamine 3,3-Diphenylpropylamine | Hydrogen | 50 0
4-Methoxyphenethylamine 2-Amino-2-methyl-1-propanol | Hydrogen | 50 0
4-Methoxyphenethylamine 2,4-Dichlorophenethylamine | Hydrogen | 50 0
4-Methoxyphenethylamine 1-(1-Naphthyl)ethylamine | Hydrogen | 50 0
L-Methioninol Hexetidine (mixture of isomers)| Hydrogen | 50 0
Tetrahydrofurfurylamine 1-Adamantanemethylamine | Hydrogen | 50 0
Tetrahydrofurfurylamine 2-(1-Cyclohexenyl)ethylamine | Hydrogen | 50 0
Tetrahydrofurfurylamine 4-Fluorophenethylamine Hydrogen | 50 0
Tetrahydrofurfurylamine Undecylamine Hydrogen | 50 0
Amylamine 1-Adamantanemethylamine | Hydrogen | 50 0
Amylamine Hexetidine (mixture of isomers)| Hydrogen | 50 0
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Dehydroabl etyrat LS/ A A : SRy 2= %“ﬁ&d}b éd H,Ijg?ﬂldhélc, Hogéﬂ' ey ramne
Hydr ogen 25 (—2-Huoroethyramne,—HE—be abtetyagmae—Hydrogen—25
2-Am: noi ndan, HC 2- Adamant anami ngmlrj-ﬁ%} % &R 17 72
2- Ami no- | - phenyl3%%ﬂ?'prop’ﬂ%iﬁé’! am ﬁ:% @@ ) Hydrogen | 50
2, 5- D met hoxypheres By i)l )~ BoT S B HE Y EhHTeT H"yaroééxn 80 [
2,5-D net hOX‘y.ELIELIfQ BY; STl O uauyglb? = Forapytepigty T REFRT 2P ot 1S
2.2 D et hoxyphenes By STt A TBN SR ey RO Mictiy] 2P
5 § S ohl or olneny 2 EDiphem e = 17T R HOAR gl Y My P50
henvl PEPiRbpylamine 77 Cyplsoctilaminel ) L Methyl L S0 oc 5
2 (2 d]l Oro TTreTTyT I glll.l\/ == \.l. T LA T > T T T I{’UIU \R N} L3’7f
Ani norret hyl ) phng\#’?'.;??pémy UG "4 |a) (Qeadpinpeaiphey gmyie eyt e of i sokdls
Hydr ogen 25 4 (] ugrometh Wé,/amp‘leen{[Z inogthyDpgrpholine Hy rogen | 30
4-(Trifluoromethyl)benzylafine]  22(1-Cyclolexenyl)éthylamine | Hydrogen | 50
4-(Trifluoromethyl)benzylamine; Hexetidine (mixture of isomers)| Hydrogen | 50
4-(Trifluoromethyl)benzylamine]  2,4-Dichlorophenethylamine | Hydrogen | 50
4-(Trifluoromethyl)benzylamine]  (S)-(-)-Cyclohexylethylamine | Hydrogen | 50
Veratryl amine 1-Adamantanemethylamine | Hydrogen | 50
Veratryl amine 2-(1-Cyclohexenyl)ethylamine | Hydrogen | 50
Veratryl amine 4-Fluorophenethylamine Hydrogen | 50
Veratryl amine Hexetidine (mixture of isomers)| Hydrogen | 50
Veratry! amine 2,4-Dichlorophenethylamine | Hydrogen | 50
Veratryl amine (S)-(-)-Cyclohexylethylamine | Hydrogen | 50
Veratryl amine Undecylamine Hydrogen | 50
Veratryl amine Dehydroabietylamine Hydrogen | 50
Veratryl amine 1-(1-Naphthyl)ethylamine | Hydrogen | 50
5-Amino-1-pentanol 1-Adamantanemethylamine | Hydrogen | 50
5-Amino-1-pentanol Dibenzylamine Hydrogen | 50
5-Amino-1-pentanol cis-(-)-Myrtanylamine Hydrogen | 50 12.97
2-(1-Cyclohexenyl)ethylamine 2,4-Dimethoxybenzylamine | Hydrogen | 50
1-Aminomethyl-1-
cyclohexanol, HC] tert-Amylamine Hydrogen | 50
2-(2-
1-Aminomethyl-1- Aminomethyl)phenylthio)benzy|
cyclohexanol, HCI 1 alcohol Hydrogen [ 50
1-Aminomethyl-1-
cyclohexanol, HCI Undecylamine Hydrogen | 50
1-Aminomethyl-1-
cyclohexanol, HCI 1-(1-Naphthyl)ethylamine | Hydrogen | 50
3-Fluorobenzylamine tert-Amylamine Hydrogen | 50
3-Fluorobenzylamine Hexetidine (mixture of isomers)] Hydrogen | 50
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(S)-(-)-2-Am E ARG ey migT[OP 2" S PREARSEIALA (TR ieS, 0fs0 Sprer sy
Hydrogen 25 I imb %otz Sie - [PTEMY ChiofopeZRATC THIRES F3gTel tyrdrogen
(Zi S( g)s; f i Z_; '4'Dunetﬁojxyﬁ'r'1§' ldmine || DY ‘[')Uq%io[rophcne iar'rlfr’lgL "Hydlogén 'L:S‘_O, Y Y 'sz
Lo PICH 10 TS 20 e L TG 0 el 1
I Sorrer S) l_inI Ugbl LT U Uyl rr‘ljlq Ilyl ATt TC TIYUI \.1 n L5
Cetadecy! a1 MATROLAAAI e |y dseEhef, el and e 0 oot yragi ¢
HS/dI‘ ogen 25 1é ,,Z;Eﬁloiybenzyfammey I= Anfinodipiénytmethane 2| Hydroger 50 AR
¥ “Z_Ethoxybenzylamine 4-Phenylbutylamine Hydrogen 50
2-Ethoxybenzylamine 2-Chlorobenzylamine Hydrogen | 50
2-Ethoxybenzylamine 2-Aminoindan, HCl Hydrogen { 50
2-Ethoxybenzylamine 2,5-Dimethoxyphenethylamine| Hydrogen | 50
4-
2-Ethoxybenzylamine (Trifluoromethoxy)benzylaming] Hydrogen | 50
2-Ethoxybenzylamine 1-(1-Naphthyl)ethylamine | Hydrogen| 50
cis-(-)-Myrtanylamine 4-(2-Aminoethyl)morpholine | Hydrogen | 50
cis-(-)-Myrtanylamine 2-Fluorophenethylamine Hydrogen | 50
1-(3-Aminopropyl)-2-
cis-(-)-Myrtanylamine pyrrolidinone (tech) Hydrogen | 50
cis-(-)-Myrtanylamine Veratryl amine Hydrogen | 50
cis-(-)-Myrtanylamine N-Butylbenzylamine Hydrogen | 50
cis-(-)-Myrtanylamine 2,4-Dimethoxybenzylamine | Hydrogen | 50
cis-(-)-Myrtanylamine 1,2,3,4-Tetrahydropyridoindole| Hydrogen | 50
cis-(-)-Myrtanylamine 4-Phenylbutylamine Hydrogen | 50
cis-(-)-Myrtanylamine 2-(2-Chlorophenyl)ethylamine | Hydrogen | 50 3.91
1-(1-Adamantyl)ethylamine,
cis-(-)-Myrtanylamine HCI Hydrogen | 50 10.85
cis-(-)-Myrtanylamine (R)-(-)-Cyclohexylethylamine | Hydrogen | 50 5.89
cis-(-)-Myrtanylamine Dehydroabietylamine Hydrogen | 50
cis-(-)-Myrtanylamine 1-(1-Naphthylethylamine | Hydrogen | 50
cis-(-)-Myrtanylamine (+)-Bornylamine Methyl 50 4.04
Cyclooctylamine 4-Methylcyclohexylamine | Hydrogen | 50 4.55
Cyclooctylamine N-Phenylethyldiamine Hydrogen | 50
Cyclooctylamine 4-(Hexacylamino)benzylamine | Hydrogen | 50
Cyclooctylamine 2,5-Dimethoxyphenethylamine| Hydrogen | 50
Cyclooctylamine 2,4-Dichlorophenethylamine | Hydrogen | 50 3.36
Cyclooctylamine 2-(2-Chlorophenyl)ethylamine | Hydrogen | 50 9.15
1-(1-Adamantyl)ethylamine,
Cyclooctylamine HCl Hydrogen | 50 10.62
Cyclooctylamine (S)-(-)-Cyclohexylethylamine | Hydrogen | 50 5.85
Cyclooctylamine (R)-(-)-Cyclohexylethylamine | Hydrogen | 50
Cyclooctylamine 4- Hydrogen | 50 4.54
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4- Met hy| benL‘y'I am e i Rav Lllyltlpralllllc My GfHo0get 70010
4- Met hyl b_enzyllﬁ ol %u{%@l@le Hydr o_gg&cagmge QICI (¢ Qg,glltoéé&am
Undecyl am n Hy ¢t Ugcﬂan‘ﬁ\ﬁ O—rur-furytamne—2=+ruot UUtIIL_yI e —Hydrogen 50 0
Furfuryl am ne PRE 163H ‘Exﬂ'bédﬂ'{@lcﬁn 5B§kgdgoEH£t§l%Mé am H'S/QI%EQ uoiogbenzyl am ne
Hydrogen 50 6—marfat v S0 dien ottt A YL Ao Al [l agE .
Fur f uryI am FE ug clb/Xnua"'Z orop'ar% Fggetir—o U}’fdecyléd{nhu' yrat |H§,\a'rogg_‘|)/u30ua —etyram ne
Hydrogen 50 6 {R)-1-Amino-2-propanol Dehydroabietylamine Hydrogen | 50
I-Leucinol Undecylamine Hydrogen | 50
(-)-Isopinocampheylamine 2-Ethoxybenzylamine Hydrogen | 50 27.27
(-)-Isopinocampheylamine Hexetidine (mixture of isomers)| Hydrogen | 50
(-)-Isopinocampheylamine 4-Phenylbutylamine Hydrogen | 50
(-)-Isopinocampheylamine Dehydroabietylamine Hydrogen | 50
(-)-Isopinocampheylamine 1-(1-Naphthyl)ethylamine | Hydrogen | 50
Allylamine 3,3-Diphenylpropylamine | Hydrogen | 50
Allylamine 2-Amino-1-propanol, d,1 Hydrogen | 50
Allylamine Undecylamine Hydrogen | 50
3-Amino-1,2-propanediol Dehydroabietylamine Hydrogen | 50
3-Ethoxypropylamine 2,2-Diphenylamine Hydrogen | 50 95.81
3-Ethoxypropylamine cis-(-)-Myrtanylamine Hydrogen | 50
2-(2-
Aminomethyl)p(henylthio)benzy
2-Aminoheptane | alcohol Hydrogen | 50
1-Naphthalenemethylamine Geranylamine Hydrogen | 50
1-Naphthalenemethylamine Dehydroabietylamine Hydrogen | 50
1-Aminopyrrolidine, HCI Hexetidine (mixture of isomers)| Hydrogen | 50
1-Aminopyrrolidine, HCI Undecylamine Hydrogen | 50
1-Aminopyrrolidine, HCI Dehydroabietylamine Hydrogen { 50
Ethanolamine 3,3-Diphenylpropylamine | Hydrogen | 50
3-Methylbenzylamine Geranylamine Hydrogen | 50
3-Methylbenzylamine 5-Methoxytryptamine Hydrogen | 50
Piperonylamine Aminodiphenylmethane Hydrogen | 50
Piperonylamine 2,4-Dichlorophenethylamine | Hydrogen | 50
2-(2-
Aminomethyl)p(henylthio)benzy
Piperonylamine 1 alcohol Hydrogen | 50
Isopropylamine Dehydroabietylamine Hydrogen | 50
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WO 03/ 096989 PCT/ US03/ 15927 Synthetic Substituted D ethyl ene D am nes

Sorted by M ninmum I nhibition Concentration MC %

Ni

N2 R4

(uM

| nduct i

Fur f uryl awores/obassd ur yl am ne Hydrogen 50 0 3, 4, 5- Tri met hox poarusys/asywne
2- Fl uor obenzyl am ne Hydr ogen 50 0 3,4,5-Trinet hoxybenzyl am ne Benzyl am ne

on

Hydrogen 50 03, g ShasHEtk I PRHIRIZ B RAed Soret 8 Minlil BhibligPE ARG drggen
50 0 3,4, 5-[frrmet hoxybenzytam e tndecytam e Hydrggen S0Py %
3,4, 5- Tri met hoxybenzyhgni ne Dehydr oabi et yl\gn ne Hydriogeg 50| diM) |mduction
1-Met hyl - 3- phveTTy R e IRing | P Te e ih o B Rthie [ MRRIGEET &P P
1- Met hyl - 3- nenwﬁh %Mén@tﬂﬂé mnéLL due%xﬂ‘c&ip’ﬂ&x e eT dgeny CEPOPtYTam ne
Cct adecyl am me—Hydrogen—50 Eyictobuty Jre—ondecytam e Hydrogen—5670
Cycl obutyl ani ne Eehydroabietylan1ggmhyg&9 ggwﬁgoﬁmn; 2,3, 4-Tetrapydro-1
napht hyl am ne Haxglthddemithxt urje of I sorped Hydrodenarided| 5o
1,2, 3, 4- Tet riamyii: SRR HEl Me ATy 9&1@@&9%{5@[ anRrdWET O8ET] 5.4 31
1,2,3 , 4- Tet ran Vi oainpRetdithd T Fexetib (et OBibdnleVsf{trRialJ3En V3 ogerm 5070
1, 2, 3_, 4-Tet rdllﬁl_ h}broa&n hdta B. 8l nTe 4%@1’6%&%1 eret Il_yyldfblgédl Hydrogen 50 0
2, 3- D met hy | ey Glaies AR, HEX St T Sisnd b rh il fnfife TSRS | Py poem 59 O
A a1 5 a1 0 A 1
F, -Di net y :ya_l_gblbidxaﬁn] g El‘llli e,ﬁ r:ﬁ it;:vlﬁt‘)leﬁydl_ :al%.n Sie |dro%gn| I8 Y |yTa||| ne
Urfuryl am ne [AS 5 R4S =T A=A |y|a|||(|_=cll Z 11 JuhO[Jeﬁzyll IS _y'dgo geh 5064. 07
Tyram ne Bernzw §Pﬂuﬁvp].9§’¥~1 e 50 0 .‘S)l':plém.?a%lg A B ahilerSEhengt-hirham-ne
Hydr ogen 50 |0_2-rlgrphpsthilatiine " 1 o A fdemianbipe o LHydiggin |0 0, B o880
. JFlgrophengthylamige L dePhep necg g Hygrogen [od -
2 Fluorobenzy!$ﬁ1§ lﬂgxun ! L%!anlnu Hydradgen—-50-0—2-FEruprobepzylam ne
2- Met hoxyphe né %O&Pﬁs and iﬂgP o 50 0 Undecylamine Hydrogen | 50
2-Methoxyphenethylamine 3,3-Diphenylpropylamine Hydrogen | 50
2-Methoxyphenethylamine (+)-Bornylamine Hydrogen | 50
2-Methoxyphenethylamine tert-Octylamine Hydrogen | 50 20.46
2-Methoxyphenethylamine 1-Adamantanemethylamine | Hydrogen | 50
2-Methoxyphenethylamine Dibenzylamine Hydrogen | 50
2-Methoxyphenethylamine N-Butylbenzylamine Hydrogen | 50 5.20
1,3,3-Trimethyl-6-
2-Methoxyphenethylamine azabicyclo[3.2.1]octane Hydrogen | 50 8.59
2-Methoxyphenethylamine N-Phenylethyldiamine Hydrogen | 50
2-Methoxyphenethylamine 2,4-Dichlorophenethylamine | Hydrogen | 50
2-Methoxyphenethylamine 2-(2-Chlorophenyl)ethylamine | Hydrogen | 50
1-(1-Adamantyl)ethylamine,
2-Methoxyphenethylamine HCI Hydrogen | 50 3.61
2-Aminoindan, HCI (+)-Bornylamine Hydrogen | 50
2-Aminoindan, HC! Noradamantamine, HCI Hydrogen | 50 7.43
2-(2-Chlorophenyl)ethylamine N-Phenylethyldiamine Hydrogen | 50
2-(2-Chlorophenyl)ethylamine Aminodiphenylmethane Hydrogen | 50
2-(2-Chlorophenyl)ethylamine 2,4-Dichlorophenethylamine | Hydrogen | 50
1-(1-Adamantyl)ethylamine,
2-(2-Chlorophenyl)ethylamine HCI Hydrogen | 50
2-(2-Chlorophenyl)ethylamine Dehydroabietylamine Hydrogen | 50
2-(2-
Aminomethyl)p(henylthio)benzy
1 alcohol 2-Methoxyphenethylamine | Hydrogen | 50
2-(2-
Aminomethyl)phenylthio)benzy|
1 alcohol 2,5-Dimethoxyphenethylamine| Hydrogen | 50
2-(2-
Aminomethyl)pgwnylthio)benzy
1 alcohol 2-(2-Chlorophenyl)ethylamine | Hydrogen | 50
2-(2- 1-(1-Adamantyl)ethylamine, | Hydrogen | 50
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2- Fl uor obenzyl am ne 2, 4- Di chl or ophenet hyl am ne Hydrogen 50 O
2- Fl uor obenzyl am ne 1, 3- D net hyl but yl am ne Hydrogen 50 0O
1- (1- Adamsiotoplod@shyl am ne, 2- Fl uorobenzyl am ne HC1 Hydr og@oTAG0915927
(R -2-Am no- 1 -butanol Dehydr oabi etyl am ne Hydr ogen 50 0
3, 4- Di et hoxyph f
3 4 D1 1ot oy P B S R oo
3, 4-Di met hoyphenet hyl\gm ne 2- Mgt hoxyphengphyl am ne Hycjaogenéﬁ% Orduction
3, 4-Di et ho yR] FARI=m p‘ﬂéHnyﬁo)ﬁen Brcht-oropfygpet |Ty| ante Hydriogerm oo
3, 4- Di net hoxyphenet Hmc@,ml 1, D| met hyI butyl am ne Hydrogen 50 O
3, 3- D phenylpropyt AT TRy PrperidrmeHydr Ugwﬁﬁ-ﬁ_?ﬁ_hmlyi propytam ne
2, 3- Di net hyl cxgmg;ﬁ@t}gyﬁpgmynﬁ;o%&?yl 50 7.81 3, 3-Di phenyl propyl any ne
(-)-1sopi noganphenyl @idongt Met hyl| 50 péhy@Rat¥pRNheM Nelydrogen | 50
('S)-(+)- 1- Afi Mo~ 2- PIARRAIRRIan FY T 008N 3nBhy RNARETNY T dHyaRgen | 50 _
(S) - (+) - 1- AT N0~ 2~ PIAGRARIan FY AT Q0ET2 DR rophENRkNE AT dRedr PIENY[ DUty ami ne
Hydr ogen 50 @%&Etﬂ}}ib_&ﬂh{ﬁﬁ Z,4-Di qrphg{ypog%g@ﬂenyl clpygg,gé-rgyar@ge 5070 34
WO 03/ 0969857_P§)'"'( )%fdhé:&%&lamﬁbé' t ney\h{moﬁqﬁg&& rﬁeullaﬁg.l i Hyidf&é\édf”esou BT TTES
Sorted by M Ill(g}ldl)lc TR ik )émHél CEM bl aimn/eo A\ H¥drobeh (T8 Fductd on
Phenet hy! am TS e IoRE R Iy R [ LS o Ry 170 | Hiyglobeg |50 .
Yy ) L||y|a|||||c, ||c||c.||y|a|| ARt PEGRE IIULIIyId.I'IIIIL
1- (1- Napht hyl )ﬁmt)acmhgg,lelﬁ%gmgge H) '6 H m noét %)oga{ phgl i ne
2- Am no- 2- net i“ LORRLQR. Tydrogen—56—0—Cychohexytant ne
2,4-Di chl or ophg Eh% E) DEpr anlcgen §Quy9roat§899arﬁﬁl nor quggg@nne fenzyl am ne
Hydrogen 50 19 \*)oataawﬁaﬂﬁ’rw”wty' dmagnmglmélmﬁf (i, BloBL ) Odo T SOUMETS
Hydr ogen 50 [6—(+)=tsoprnocanpheyt TR 7 (I-)I Hley::llyl retfraneHydrogenmr—50
5.07 (+)-15opi nacamphisytamcne 4- Phenydhutyhaming Hydrages, 5050
(+)-1sopi noc d.llpllt?,yrllﬂillldxl})g,rafmﬁé Brghtor Béﬂ)‘&‘ﬂd’&’dléﬁyi FHrTe J'ﬁ%jfog& 010
Geranylamine 3,3-Diphenylpropylamine | Hydrogen | 50
Geranylamine N-Phenylethyldiamine Hydrogen | 50
Geranylamine Hexetidine (mixture of isomers)| Hydrogen | 50
Geranylamine 2-Thiopheneethylamine Hydrogen | 50
Geranylamine 2-Methoxyphenethylamine | Hydrogen | 50
Geranylamine 2,5-Dimethoxyphenethylamine| Hydrogen | 50
Geranylamine 2,4-Dichlorophenethylamine | Hydrogen | 50
Geranylamine 2-(2-Chlorophenyl)ethylamine | Hydrogen | 50
2-Fluorophenethylamine 2,3-Dimethylcyclohexylamine | Methyl >50 2.07
4-(Trifluoromethyl)benzylamine| 2,3-Dimethylcyclohexylamine | Hydrogen | >50 8.20
4-(Trifluoromethyl)benzylamine 1-Adamantanamine Hydrogen | >50 32.02
5-Aminoquinoline exo-Aminonorbornane Hydrogen | >50 17.87
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(+) -1 sopi nocanpheyl am ne Undecyl am ne Hydrogen 50 O Benzyl am ne

3, 3- D phenyl propyl am ne Hydrogen 50 Benzyl am ne 2- Am no- 2- net hyl -

1

- pr opanolwhiodingggen 50 Benzyl am ne 1-(1- Napht hyl) et hyl am meTHisds/og9en 50

Benzyl am ne 2, 4-Di chl or ophenet hyl am ne Hydrogen 50 3 - Ami no-

1 - propanol

Undecyl am ne Hydrogen 50 O 2-Fl uorophgggt Byl am ne 3, 3- Di phenyl propyl am ne
Hydrogen 50 O 2-Fl uorophenet hyl am ne 1 - Adamant anenet hyl am ne Hydr ogen 50
0 1-(3-Am nopropyl)-2 @on'fﬂoﬂ%%lﬂﬁx@ﬁ%ﬁyhﬁmg@%&)ﬁ%&'fbfjlbd?f?l@xe (tech) Hydrogen
50 0 2-Fl uorophenet hyl am ne Decahyglroqu aghide Hydrogen 50 0
2- Fl uor 0|c5henet hyI am ne 1- Adamant anam ne Hydr ogen 50 24.34

2- Fl uor ophe armnhe—2; ‘fq- chi-orophenet ||y| Utvt-frerlyUI oget fﬂb’un‘t’ Yields,
2- Fl uorophenet Hyf am ne Undecyl am ne -iydrogen 50 0 - Fl uorop,l;gene hyJ ani ne
Dehydr oabi etytaneHydr Ugen 5010—2yFu pirenet nyl am ne
2- (1- Cycl ohexenyl ) et@wr hyl  He J@-E{Nuo he I am ng 25
Cycl ooctyl am ne Metdapthry aée- 3 didridvet hyl neihy! a
3, 3- Di pheny| propyllam ne Hydrogen 50 0 b- Met hyl pheneta 1' ne
tert-Cctyl am ne Hydrogen 50 0 b-Met hyl phenet hyl am ne
2- (1- Cycl ohexenyl )iet hyl am ne Hydrogen 50 O b- Met hyl phenet|hyl am|ne
2- Anmi no- 2- met hyl - | V-@pYiehviphety DV dr ogen 5 b- Met hyI phengt hyl ani n&
4- Fl uor ophenet hy! arene/Dppenedgedianses 0 Meb_@w t/e'n ne Gerlanyl ami ne
Hydrogen 50 O b- Met hyl phenet hyl am ne ho*‘jﬂ Hydr ogen 50 |0
4- Met hoxyphenet hyljam ne 3, 3- Di phenyl propyl am ne Hydro 50 0
4- Met hoxyphenet hylijam ne 2- Am no- 2- net hyl - - propanol Hydrlogen 50 0
4- Met hoxyphenet hyllam ne 2, 4- Di chl or ophenet hyI am ne Hydrogen 50 (
4- Met hoxyphienet hyl é\ﬁﬁlr{ézi"';{eﬁahyﬂapht nyl )et hyl ani ne Hydroggn 50 (
L- Met hi oni nol x & pRAthalene) Y g reenydr o ! 10
Tet r ahydr of jur f ur yI| &5 % Hydfrant ane 00
Tet r ahydr of ur f uryljam ne 2-(1- Cycl ohe gen 50 0
Tet r ahydr of ur f uryllam ne 4-Fl uor opheng¢ 0
Tetrahydrofurfuryllam ne Undecyl am ne|
4 N-[2-(3,4-Dimethoxy- 13 11
phenyl)-ethyl-N"-(1-
methyladamantyl)-ethane-
1,2-diamine
5 N-[2-(3,4-Dimethoxy- 9 8
phenyl)ethyl-N'-(norbornyl)-
ethane-1,2-diamine
6 N-(1-Adamantylmethyl)- N - 55 36

(3,3-diphenylpropyl)propane-
1,2-diamine
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Anyl am ne 1- Adamant anenet hyl am ne Hydrogen 50 0 Any

(m xture of

Concentration MC %

| am ne Hexeti di ne

i soners) Hydrogen 50 0 35 WD 03/096989 PCT/ US03/ 15927
Synt het i cwBubsdssut ed Di et hyl ene Di ami nes Sorted by M ni meawlushs/doeT on

NL N2 R4 (uM

| nducti on

Hydr ogen 50 O Arryl am ne Dehydr oabi et yl am ne Hydr ogen 50 0

1- Adamant an
3- Phenyl - 1| -
- Ami nopr opy
3- Phenyl -1 -
Am nodi phen
- Phenyl - 1
2- Fl uor ophe
3, 3- D pheny
(+)-1sopino
Met hyl 50
(-)-I1sopino
4- (2- Ami noe
2-(1-Cycloh
Hexet i di ne
2,4-Di chl or
(S)-(-)-CGc
1- Adamant an
2- (1- Cycl oh
4- Fl uor ophe
i soners) Hy

Anyl am ne Undecyl am ne

llb'Lllylouullt: ctrs=(=)=Wrtanytamne—Methyl—50-0—
propyl ami ne 4-(2- Am noet hyl ) nor phol i ne Hydrogen 50 1 |-(3
)-2 - &&h@amhmhm@mpwar 2 ch)g Hydr egen 50
pr opyl ams,naiph@kptopylhetand-ng | -1 - prlopyl arfi ne
vyl met hang-diydicogen 50 2- hi 0) bgnz 3
- propyllam ne 1 al cohol Hyjq | am ne
net hyl am ne Hydrogen 50 2,
propyllam ne Methyl 50 2,
canpheyl am ne Met hyl 50 2, 2- Di phenyl am ne (' +) -[Bor nyl|lam ne
R, 2-Diphenyl amine Oyelooectylam-neMethyl—50—2-2-BipRenylani ne
v —H J Y P4 b4 1 4 y
canpheyl am ne Methyl 50 381 4-(Trifluoronethyl|) benzyl am ne
t hyk) ntr,\qb_q’;we@xg,gzdy.gg@p 50 4-(Trigd uoronet hyl|) begzyl agi ne
exenyl )| ed-(3)ldpredy@rdpyidr ogen /A 4 Tr| fl yoronet hyl ) benzyl amjne
m Xt ur|@ropénetisdtiaaning  Hydr g rif | uor onet hyl ){benzyliam ne
pphenet/hyl ani ne Hydr ogen 5C I uor onktthyl|) benzyl am ne
ohexyllet hyl am ne Hydrogen 50 tryl amy
enmet hyllam ne Hydrogen 50 anm ne
exenyl )et hyl am ne Hydrogen 50 Verat ryl am ne
netnytgm ne Hydrogen 50 Veratryl am ne Hexetidine (m xture of
dr ogen {50
10 N-(-)-cis-Myrtanyl-N"-(3,3- 14 11
diphenylpropyljethane-1,2- 2
o TPV "H/— \""" mf
(s;
11 N-Cyclooctyl-N-(3,3- Me, 22 18
d?phgnylpropyl)ethane-1 ,2- >—NH
diamine NH :
13 N-Allyl-N-cyclopentyl- N-(3,3- 33 27
diphenylpropyl)ethane-1,2- O N \
diamine NH b
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Veratryl

am ne 2, 4-Di chl or ophenet hyl am ne Hydrogen 50 Veratryl
(S)-(-)-Cycl ohexyl et hyl am ne Hydrogen 50 Veratryl

anm ne

am ne Undecyl am ne

Hydr ogen WO 03edad ryl am ne Dehydr oabi etyl am ne Hydrogen PQT/U8%88/a8%2y| am ne
-(1 - Napht hyl ) et hyl am ne Hydrogen 50 5 - Am no- | -pentanol
1- Adamant anenet hyl am ne Hydrogen 50 5- Ami no-| -pentanol D benzyl am ne
Hydr ogen 50 —Amno-f=pentanol _crs-(-)-Wrtanytam ne Hydrogen 30 12.97
2- (1- Cycl ohexenyl ) et hyl am ne 2, 4- Di met hoxybenzyl am ne Hydrjogen 50 |
- Ami nonet hyll - 1 gyeBStipkemybopylHCI tert - Anyl ani ne Hydroger) 50 2- (%
1- Ami noret hyl - /\ﬁi‘%@r?ﬁ'tbﬁw)ytbﬁ@ﬁ;?rt i cyc HC1 1 al cohol
Hydrogen 50 1 - Afi%RBREt hyi - cycl ¢ m ne Hydrogen 50
1 -Am nonethyl- | | cycl ohexanol , Hd 3 yllam ne |{Hydr ogen 50
3- Fl uor obenizyl am ne tert-Anyl am ne Hydrog 0O 3-Fl uorobenzyl am ne
Hexeti di ne |(m xture of isoners) Hydrogen 36 WD 03/096989 PCT/ US03/{15927
Synt heti ¢ Substi+tuted—-Dbrethytere—bBrafnes—SortedbyMnrarmgmtrhitbition
Concentratijon MC % N N2 R4 (uM |nduction 3-Fluorobenzyl amine
Undecyl am ne Hgdr 9geanb@.3-Dihémiprpylfl- but anol  Undecyl ami me Hyde.pgen 50
4- Am no- | - bjut anol | Beiryetnyddtd-drbelyam ne Hydr ogen 50 2 t hoxyhenzyl am ne
N- Phenyl et hy! di ami®@et4dr ogen 50 2,
Am nodi phenyl met hane Hydrogen 50 2, 1
4- Phenyl butlyl am ne Hydrogen 50
17 N-2-(2-Methoxyphenyl)ethyl- NH 50 40
N*(3,3-diphenylethyl)ethane- O NH-/_ OMe
1,2-diamine O
21 N-(3,3-Diphenylpropyl)-N- 5 4
(1é)—(1-e51ylcyyc|laohg)¥a)ne)- _/— NH
ethane-1,2-diamine NH- ) e
22 N-(3,3-Diphenylpropyl)-N*- 21 17
(1I(?)-(1-efhylcgc?oh2>}:a)ne)- _/_ NH
ethane-1,2-diamine NH ® )-niMe
23 N-Allyl-N-cyclohexyl- N-(3,3- 6 5
diphgnylprgpyl)eth);ne-1(,2- Q _/—N \\
diamine NH
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, 4-
, 4-
, 4-
4-
Et

2 me
2 i me
2 me
21
2-
4-

Di
Di
Di
Di
t hoxyben
Phenyl but
Hydr ogen 50
2- Et hoxyben

2- Et hoxyben
2- Et hoxyben

cis-(-)-Mrt
cis-(-)-Mrt

- Am nopr opy
cis-(-)-Mr
N- But yl benz
2, 4-D net ho
, 2,3, 4-Tet

Phenyl but

(2-Chloro

is-(-)-Mr
(R-(-)-Cyc
Dehydr oabi e
- Napht hyl ) e
Met hyl 50 4
Cycl ooctyl a
4- (Hexacyl a
2, 5-Di net ho

1
4-
2-
c

t hoxybenzyl am ne
t hoxybenzyl am ne
tWoxplogdesy | am ne
met hoxybenzyl am ne

2- Chl or obenzyl am ne Hydrogen 50
2, 4- Di chl or ophenet hyl am ne Hydr ogen 50
2- (2- Chl or ophenyl ) et hyl am ne HydPcgarsoy 927
(Tri f | uor omet hoxy) benzyl am ne Hydrogen 50

Fyt-ani e Annodi- phenyt et trame Hydrogen 50— 2= Etjhoxybenzytani ne
vyl am ng Hydrogen 50 2-Et hoxybenzyl am ne 2- Chl or obenzyl am ne
224Ft NoYgtravetydxmhengiet®- Anve@oi ndan, HC Hydr ogen 3@ 9
7yl ani ne!\HZ4 fgoppheaytyRy phenet prhami ne Hydr ogen /50 4
zyl am nee"la‘ﬁ??f"ﬁ'B'P%rret hox;) | am ne Hydpoggn 50
zyl am ne 1-(1- Napht hyl) et hyl e Hydrogen
anyl ani ne 4-(2- Ami noet hyl ) mor pholN ne™ 4 50
anyl anfi ne 2- Fl uor ophenet hyl ami ne i“—E/dr oger 1- (3
=2 cis= (=)= Wrtanytam e pyrrotidimone—{tech)T Hydrggen 56
t anyl ani ne Veratryl am ne Hydr ogen 50 cis-(-)-Mrtanyl am ne
y| azvi ne NHpdhheylropBOV-(ti S- Nyrtanyl am ne 11 10
Ky benzylademangehaas-dgen 50 -Myrtanyl am ne
r ahydr g oi ndol e Hydr og (- )JAMNH anyl ani ne
yl am ng Hydrogen 50 cis-(-)- M/rtanyl 3
phenyl )let hyl am ne Hydrogen 50 3.91 -(1 -Adasgnt yl ) gt hyl am ne,
t anyl ani ne HCO Hydrogen 50 10. 85 ci s-(-)- nyl anm|ne
ohexyllet hyl am ne Hydrogen 50 5.89 cis- rit anyl am ne
t yl am ne Hydrogen 50 cisq(- ) Wrtanylamne -(2
hytanmtme—Hydrogen—50——cis=(=)=Wrtanytanmmne (+)=Bornytanme
04 Cydl ooctyl am ne 4- Met hyl cycl ohexyl am ne Hydrogen (50 4. 55
m N8 N-|Phemrybethopyevadn ne | Hydrogen 50 Cycl ooctlyl ami ne 10
m no) bgrigypriatiethddgdi2ogen | 50 cI ooct yI amni
xyphendt¥¥N"&ni ne Hydrogen 4
29 N-(2,2-Diphenylethyl)-N*(2,3- 45 4
dimethylcylcohexyl)ethane-
1,2-diamine
NH
Me
31 N-(2,2-Diphenylethyl)-N*~(1S)- 24 20
(1-ethylcyclohexane)-ethane-
1,2-diamine
NH
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Cycl ooctyl am ne 2, 4-Di chl or ophenet hyl am ne Hydrogen 50 3. 36 Cycl ooctyl am ne

2- (2- Chl or ophenyl ) et hyl am ne Hydrogen
Cycl ooct yWwermsnesosiCl Hydr ogen 50 10. 62
(S)-(-)-Cycl ohexyl et hyl am ne Hydrogen

Cycl ooct yl am ne
50 5.85 Cyclooctyla

m ne

50 9.15 1-(1-Adamantyl)ethyl am ne,
PCT/US03/15927

(R -(-)-Cycl ohexyl et hyl am ne Hydrogen 50 Cycl ooctyl am ne 4- Hydrogen 50
4.54 37 0370968989 PCT/USO37159277 Synthetic Substituted D etfhylen
Di ami nes Softed by M ninmum I nhibition Concentration MC (’% N2 R4 (uM
I nduction N ¥Tri|fN-@érinretdetny Vo@hzy| amiyne  2- Adanpnt anani né8 HC148
cis-(-)- [ anyl arfi ne Hydrogen 50 49. 1- Met hyl cyC | am ng
N- Phenyl et hyl di am ﬁ’g' Hydrogen 50 4-Meth¥l cycl ohgxyl afti ne
4- Phenyl but yl am ne Hydrogen 50 4-Fl ugrobgnz afiin
N- Benzyl - 2- phenet hyl ami ne Hydr ogen 50 Fl uor obe I"arfi ne Hexetli di ne
(m xture of|isoner|s) Hydr ogen 50 4-Fluor obenzyl am ne Undecyl am ne Hydrogen
50 4- Fl uor phenzytanme DBehydroabiet ytamnmeHydrogen 50— trans-2
Phenyl cycl opropyl am ne, HCL Hexetidime (m xture of isomers|) Hydrjogen 50
trans-2 Phenylasycl|opremuhamietie)-NHC | dgey i 5011t rian$- 2
Phenyl cycl opr opyl drii. hé3-ta4anetDintybr oabi 0
(R) - 1- Ani nol 2- pr o &#Bre-42- fRRRaCcy | ani | n 50
(R) - 1- Ami not 2- propanol Undecyl am ne | i [no- 2- gr opanal
Dehydr oabi ef yl am ne Hydrogen 50 |- Lel Hydr ogen 50
(-)-1sopi nogcanpheyl am ne 2- Et hoxybenz 7 27
34 N-(2,2-Diphenylethyl)-N*-(1- 6.8 6
methyladamantyt)ethane-1,2- Q
diamine
NH
Q A
35 N-(2,2-Diphenylethyl)-N- 38 30
{1,1,3-trimethyl-6-azabicyclo- Q
[3.2.1]octyl}ethane-1,2- Ve
diamine N
Me
Me
36 N-{2-[N*-(2,2-Diphenylethyl)]- 28 24
aminoethyl}-
decahydroquinoline Q
N
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1
ol

50
1
am ne

e

ogen

ne

N1 N2
rogen

(-)-1sopi nocanpheyl am ne Hexetidine (m xture of isoners) Hydrogen 50
(-)-1sopi nocanpheyl am ne 4-Phenyl butyl am ne Hydrogen 50
(-)-1sopiwooanmpévey| am ne Dehydr oabi et yl ami ne Hydrogen 50 PCT/US03/15927
(- )-Isoplnocanpheylanlne 1-(1- hbphthyl)ethylanlne Fydrogen 50 AIIyIanlne
3, 3- D phenyfpropytrani meHydrogenm 50 TAHytam me—2=Am no- I -jproparof;, —d;
Hydr ogen 50 AIIyIanlne Undecyl am ne Fwdrogen 50 3- Am no- 1, 2- pr gpanedi
Dehydr oabi el yl&m re\l- ubjwtf&mN (3~ E{ hy propyl anm ne 2, 2- Oi phenyl abé ne
Hydr ogen 50| 95. 81 iETﬁ B¢ HREpYA- ani 1 ne Hydrogen
2-(2- Ami nopret hy!l )|FHE¥SI t hi o) b en 2- Hydr qgen 5(
- Napht hal engnet hyljam ne Ger anyl am ne hal engnet hyl
Dehydr oabi et yl am ne Hydrogen 50 | - Hexet i|di ne
(m xture of}isomerls) Hydrogen 50 1 - Undeqyl am n
Hydr ogen 50 IT-Am[nopyrrofidine, HJ Uenydroabletylanlne Hydrogen 50
Et hanol am ne 3,3-[xphenylpropylanine Hydr ogen 50 3- Met hyl|benzyliam ne
CGer anyl ami ng H@dr qden a2¥be1 m ne 5- Met hoxyt rypt & ne #dr
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The present invention is also directed to a new library of diamine compounds useful
against infectious disease. To further enhance the structural diversity of prior diamine
compounds, a synthetic scheme to incorporate amino acids into a bridging linker between

5 the two amine components has been developed. The use of amino acids allowed for
diverse linker elements, as well as chirality see Figure 42 for representative examples. The
diamine compounds were prepared on mmol scale in 96-well format in pools of 10
compounds per well (for the vast majority of the plates). Table 25 (Figure 43) summarizes
data for the synthesized plates.

10 The reaction scheme followed is shown in Figure 44.

Solid phase syntheses using Rink resin. Twenty one 96-well plates have been
prepared. Six-step synthetic route starting from the Rink resin similar to what that had
been used to create our first 100,000 compound library (Scheme 1, Figure 41), was applied
to make targeted diamines (Scheme 5, Figure 44). Overall, all steps of these schemes are

15  similar, except one (step 4) when formation of the second amino functionality occurs. In
Scheme 1, the second amine is introduced into the molecule as a whole synthon via
nucleophilic displacement of Cl-function of the linker, while in the Scheme 5, it proceeds
through modification of the existing amino moiety by carbonyl compounds.

Attachment of the first amine to the support was done according to the Garigipati

20 protocol. Rink acid resin (Novabiochem) was converted into the Rink<hloride upon
treatment with triphenylphosphine and dichloroethane in THF. This activated resin was
then loaded by addition of an amine N1 in presence of Hunig’s base in dichloroethane.
The amine N1 includes, but is not limited to, alkyl and aryl primary amines. Out of 177
primary amines that had been previously used as N1 for 100,000 library preparation, only

25 30 were selected in this Scheme, based upon in vitro activity data of their ethylenediamine
derivatives (from the previous ~100K library) as well as structural diversity (Figures 45
and 46).
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temperature. The reaction was done twice to improve product yields. The list of the amino
5  acids used to create this library is shown in the Table 26 (Figure 47).

Deprotection (removal of the FMOC group) was carried out by reaction with
piperidine at room temperature. Derivatization of the amino group was achieved by
reductive alkylation with various carbonyl compounds, such as aldehydes, ketones, and
carboxylic acids, in the presence of NaBCNH; at room temperature for 72-96 h. The

10  selection of the carbonyl compounds was made so that the final diamine products would
carry the same or similar types of substituents that had been observed in the ht compounds
generated from the previous library of ethambutol analogs, as well as structural diversity
(Figure 48). A complete list of the carbonyl compounds used is shown in Table 27 (Figure
49).

15 Reduction of the aminoethyleneamides into corresponding diamines was carried out
using the soluble reducing reagent 65+w% Red-Al at room temperature. Cleavage of the
products from the resin was achieved with a 10% solution of trifluoroacetic acid in
dichloromethane resulting in the formation of TFA salts of the diamines.

For library production the first three steps of the synthetic scheme (resin activation,

20  amine loading, and acylation) were carried out using a Quest 210 Synthesizer on scale of
0.1-0.15 g of resin per tube. Following the acylation, formed resins were thoroughly
washed, dried, and then groups of ten resins were pooled together. A small amount of each
resin (~0.05g) was archived prior to pooling to facilitate re-synthesis and deconvolution of
actives.

25 Deprotection of the FMOC group, addition of the carbonyl component, reduction,
and cleavage were carried out in 96-well reaction blocks using the Combiclamps system by
Whatman Polyfiltronics or the FlexChem system by Robbins Scientific. A suspension of
the pooled resins in 2:1 mixture of DCM/THF was evenly distributed into one reaction
plate resulting in approximately 10 mg of the resin per well. The 96 diverse carbonyl

30 compounds were arrayed in one 96-well plate template and added, one carbonyl compound
per well, to each individual pool of ten resins, resulting in an anticipated 960 diamines

produced per plate. Reduction was carried out in the same format and cleavage and
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mass spectrometry using two randomly selected rows (16 samples) per plate, 17% of the

5  total number. Successful production of a compound was based on an appearance of a
molecular ion of the calculated mass. Depending on the amino acid that had been used for
the synthesis, the percentage of the predicted ions were observed, and therefore the
predicted compounds were formed, varied from 5-60% (Table 25, Figure 43). Based on
MS analysis, out of targeted 20,000 compounds, 4,500 diamines were actually formed.

10

Formulations

Therapeutics, including compositions containing the substituted ethylene diamine
compounds of the present invention, can be prepared in physiologically acceptable
formulations, such as in pharmaceutically acceptable carriers, using known techniques. For

15 example, a substituted ethylene diamine compound is combined with a pharmaceutically

acceptable excipient to form a therapeutic composition.

The compositions of the present invention may be administered in the form of a
solid, liquid or aerosol. Examples of solid compositions include pills, creams, soaps and
implantable dosage units. Pills may be administered orally. Therapeutic creams and antt

20  mycobacteria soaps may be administered topically. Implantable dosage units may be
administered locally, for example, in the lungs, or may be implanted for systematic release
of the therapeutic composition, for example, subcutaneously. Examples of liquid
compositions include formulations adapted for injection intramuscularly, subcutaneously,
intravenously, intraarterially, and formulations for topical and intraocular administration.

25  Examples of aerosol formulations include inhaler formulations for administration to the

lungs.

A sustained release matrix, as used herein, is a matrix made of materials, usually
polymers, which are degradable by enzymatic or acid/base hydrolysis, or by dissolution.
Once inserted into the body, the matrix is acted upon by enzymes and body fluids. The

30 sustained release matrix is chosen desirably from biocompatible materials, including, but

not limited to, liposomes, polylactides, polyglycolide (polymer of glycolic acid),
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R 2R, 3R 5$lylhctide co-glydoile (ESHDROCANMRAEYARE Ban lil@ol?c i@ poRamyidesde (R)
Me 68 l\l—(+/-)-[2-(1-|—|ydroxybut31|)]- HO 0.8.1 N - R. 2R 3R 59 -(-)

i sopi nocanpheR)YErthIFRers, polyprpiidesy; hyajuppmiogigid, collageny chopggpitip suffategarboaylife 71
N(1,1-Di phethYds[r%n@Ye{c)dS!\'ghdspl\o]i%dsg, PRlysdctRaridéR nudlBic Rdk; Eg(l}amino acids, amino

| sopi nocanpheyl et hane-1,2- - diamne NH NH (S (R é PM M (R M 73
N ( 2- Adanant 3ids- §ych (a5 _phouylalargne, tgrosingtisRdsugitge ROy nUstaniifigse PR HEY 1 ProPYEREN ne
MeO NH 5 polyvinylpyrrolidone and silicone. A preferred biodegradable matrix is a matrix of one of

either polylactide, polyglycolide, or polylactide co-glycolide.

The dosage of the composition will depend on the condition being treated, the
particular composition used, and other clinical factors, such as weight and condition of the
patient, and the route of administration. A suitable dosage may range from 100 to 0.1

10 mg/kg. A more preferred dosage may range from 50 to 0.2 mg/kg. A more preferred
dosage may range from 25 to 0.5 mg/kg. Tablets or other forms of media may contain
from 1 to 1000 mg of the substituted ethylene diamine. Dosage ranges and schedules of

administration similar to ethambutol or other anti-tuberculosis drugs may be used.

The composition may be administered in combination with other compositions and

15 procedures for the treatment of other disorders occurring in combination with
mycobacterial disease. For example, tuberculosis frequently occurs as a secondary
complication associated with acquired immunodeficiency syndrome (AIDS). Patients
undergoing AIDS treatment, which includes procedures such as surgery, radiation or
chemotherapy, may benefit from the therapeutic methods and compositions described

20  herein.

The following specific examples will illustrate the invention as it applies to the
particular synthesis of the substituted ethylene diamine compounds, and thein vitro and in
vivo suppression of the growth of colonies of M. tuberculosis. In additiona, the teachings
of R. Lee et al. J. Comb. Chem 2003, 5, 172-187 are hereby incorporated by reference in

25  their entirety. It will be appreciated that other examples, including minor variations in
chemical procedures, will be apparent to those skilled in the art, and that the invention is

not limited to these specific illustrated examples.
EXAMPLE
Generating the Ethylene Diamine Library
30 The Rink-acid resin was obtained from NOVABIOCHEM® Inc., San Diego,

California. Solvents: acetonitrile,  dichloromethane, dimethylformamide,
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NH~ 50 WO 03/096989 PCT/ US03/15927 76 N-Allyl-N-cyclopentyl-N-[2-(2- 8 7
nmet hoxyphenyl ) et hyl ] et hane- MeO -N 1, 2-diamine NH 77

N(1,1- Diwbemmbm hyl)-N -[2- MeO /-NH 32 27 (2- met hoxy prempisp3/ 139kl J

et hyl ] et hane-1, 2-di am ne Z7~ 78 N 2- Adamantyl-N -2,3- 4.3 3

di hydro-1Hi t
N-[2-(2,5-Di ﬁeﬁ?ﬁlggﬁiﬁgﬁi %ﬁ@ﬁ\@no]- a%?idﬂeﬁ‘éﬂgﬂﬁ)ﬁﬁan NN}T@ ligu{c%?sed from ALDRICH®,

bor nyl et haneMilwaulge s Wistengid npNsedas ©REIVEdD3AN, NtheBre@gmwer@d@tuthy@ﬁrfm 6.3
4 1,2-diam g 'ﬁNT ﬂtﬂ'ﬁ@? wodt NRnR3/ ﬁ%ﬁ%ﬁ Qﬁ 930%11%5%%& shtfieses were

N- (2, 2- Di phenyl eth (3- 58 52 et hane- 1, 2 di am ne NH
GEt 109 N Gmr@nwd Nn {;QUEST@ 1209 &’Tiﬂ@éﬂlzerad@namRﬁSQNQUﬁaﬁECHNQLQGIES®

5 Foster City, California, with the aid of combinatorial chemistry equipment, from
WHATMAN® POLYFILTRONICS® (Kent, England; Rockland, Massachusetts) and
ROBBINS SCIENTIFIC®, Sunnyvale, California. Evaporation of solvents was done using
SPEEDVAC® AES, from SAVANT®, Holbrook, New York. All necessary
chromatographic separations were performed on a WATERS’ ALLIANCE HT

10 SYSTEM®, Milford, Massachusetts. Analytical thin-layer chromatography was performed
on MERCK® silica gel 60F;s4 plates, purchased from SIGMA-ALDRICH®, West Monroe
Highland, Illinois.

The activation of the Rink-acid resin, the addition of the first amine, and the
acylation step were carried out in 10ml tubes using the QUEST® 210 Synthesizer. The
15 addition of the second amine, the reduction with Red-AL, and the cleavage from the solid

support were carried out in 96-deep (2 ml) well, chemically resistant plates.
A. Activation of the Rink-Acid Resin

The Rink-acid resin had a coverage of 0.43-0.63 mmol of linker per gram resin.

Four to five grams of this resin were suspended in 80 ml of a 2:1 mixture of

20  dichloromethane and tetrahydrofuran (THF), and distributed into ten, 10 ml tubes, with 8ml
of resin suspension per tube. Each suspension was filtered and washed twice with THF. A
solution of triphenylphosphine (3.80 g, 14.5 mmol) in 30 ml of THF was prepared, and 3ml

of this solution was added to each tube, followed by the addition of 3 ml of a solution of
hexachloroethane in THF (3.39g/14.3mmol hexachloroethane in 30 ml THF). After

25  agitation for six hours at room temperature, each activated resin was washed twice with

THF and twice with dichloromethane.
B. Addition of the First Amine

Each tube, containing the activated rink resin, was charged with 3 ml of
dichloroethane, 0.3 ml (1.74 mmol) N;N-diisopropylethylamine (EtN(iPr);) and the

30 corresponding amine (around 1 mmol). If the selected amine was a solid at room
temperature, it was added as a solution, or a suspension in DMF. Enough dichloroethane

was added to each tube for a final volume of 8 ml. The reaction mixture was heated at
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diamne \ O\ Nom O H 111 N[2-(N -Ceranyl)am noethyl]- 24 24

2-ethyl piperidine M kb H 116 N-Geranyl-N ally)-N 45 42

(cycl opervglopepdsane- 1, 2 diamine H 117 N-Ceranyl-N (1, 1- aicphsayiso2Nt Nh /

24 20 nethyl)ethane-1,2-diamne H 118 N 2-(2-Chlorophenyl

6 allyl-N @yc! ppeayhyas.harmbe 1reRingi were n8ltdxed, Nwpshed 2WiND %)334)9'@9@96 of

et hyl - N

Cl

PCT/ US03/ 15927 . 119 N 2- (.2- Chl I ]y~ .
N (5311 darsghety BT e R o UG g Al g i, spd ey e
bi s-(-)-ci Sjmg§)argbia 8510 pateany| propane-1, 2-dianmine M2 M (R) K ‘M N (S)

- N ()
C. Acylation with the Halo-Acylchloride

5 a. Acylation with Chloroacetyl Chloride. Each resin was prewashed with THF
(2x8 ml), and then charged with THF (8 ml), pyridine (0.3 ml, 3.67 mmole) and

chloroacetyl chloride (0.25 ml, 2.5 mmole). The reaction mixture was stirred for 8 hours at

45°C, and then for 6-8 hours at room temperature. Each resin was filtered, washed with a

-1 mixture of dichloromethane/methanol (1x8 ml), methanol (2x8 ml) and THF (2x8 ml).

10  The acylation was repeated using the same loading of reagents, but a shorter reaction time

of 4 hours at 45°C, and 2 hours at room temperature. Each resin was then filtered, washed

with a 2:1 mixture of dichloromethane and methanol (1x8 ml), and then with methanol

(3x8 ml). Each resin was dried under argon for 10 minutes. Each resin was then

transferred into a vial and dried in a desiccator under vacuum for 1 hour.

15 b. Acylation with o-Phenyl- a-Chloroacetyl Chloride. The same procedure set

out for the acylation with chloroacetyl chloride was used. A 2.5 mmol exces of a—phenyl-

a-chloroacetyl chloride, relative to mmol amount of linker in the rink-acid resin, was used.

c. Acylation with o-Halo- o-Methyl; o-Halo- o-Ethyl and o -Halo - o-
Butylacetyl Bromide. A 1:1:1 mixture (by volume) of the a-bromoproponyl bromide (R4 =

20  Me), a-bromobutyryl bromide (R4 = Ef), and a-bromohexanoyl bromide (R4 = Bu) was

used to give a molar ratio of 0.52:0.56:0.42 (in mmols). This resulted in a molar excess of

1.65, 1.75 and 1.31, respectively, if the original coverage of the resin was 0.63 mmol/g (0.5

g resin per tube), and 2.4, 2.6 and 1.9 if the original coverage of the resins was 0.43

mmol/g (0.5g resin per tube).

25 d Acylation with a-Chloro-a-Methyl Acetic acid. Each resin was prewashed

with dichloromethane. Each tube was charged with 3 ml of a solution of PyBrop (0.29 g,

0.62 mmole) in dichloromethane, a solution of the a-chloro-a-methylacetic acid (0.095 g,

0.62 mmole) in 3ml of DMF, and EtN(iPr) (0.2 ml, 1.2 mmole). Each reaction mixture

was allowed to react for 16-18 hours at room temperature. Each resin was then filtered,

30  washed with dichcloromethane (2x8 ml) and methanol (2x8 ml), and the acylation was

repeated. Each resin was then filtered, washed with dichloromethane (2x8 ml), methanol
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(R M M (S) 134 N-[2-(N -2, 2-Di phenylethyl)- OH 20 15

am noet hyl]-(-)-3,4 di hydroxynorephedrine OH NH NH Me CH 151
N[ 2- (2- MyDhasygophenyl ethyl]- Nb 67 60 N (1 R 2R 3R PEIA(S03/15927
| sopi nocanpheyl -ethane-1,2- RR diamne Nt? (~ 164

N1-[ 2- (4-fl ugk@Rrilgnyd dashihder a8 bémt 10NAmbids ( Fadtblebiaxyas thnsferred into a
phenyl et hyl ) - 1- phenyl et hane 1, 2-diam ne NH NH 53 WD 03/ 096989

PCT/ US03/ 15997, and driefl ;n g desiceafer Widpersgrum B Ry houe 23 19 165

N2- ( 3- Phenyl propyl )-1- RN. phenyl et hane-1,2-diamne O \~ NH The present
invention is al sd-di ré*@fi’é‘ﬁnPBthﬁ%FFé\RﬁlAF‘B?eary of di ani ne conpounds usef ul
agai nst infectious disease. To further enhance the structural diversity of

prior diamne coifpotitty arepyred peheloacebdngtte tesins deost Pr iplethts ¥/ AtT s
(1% Sond ol R RGOS D QRGO ey
wel | as chi rddconvplusions. FAgusrengion pHihe pepled sesim mixtwre e k@il e§a 2ih@ixtye &fi ne
conpounds m&i@hl@oﬁr@ﬁl@ﬁ?a&%ﬂ%as %ﬁﬁlb‘ﬁteid rfntg Q)hg\,etuo Jr Qﬁrg?;t%i-v%lpﬁgétﬁm (bflatélso
For one reaction plate, 1.7 to 2.0 grams of resin were used. For two reaction plates, 3.0 to
3.3 grams of resin were used, and for three reaction plates, 4.7 to 5.0 grams of resin were
10  used. The distributed suspension was then filtered using a filtration manifold, a small
lightweight manifold that is generally used for drawing solvents and reagents from the
chambers of the 96-well reaction plates. The reaction plates were transferred into
COMBICLAMPS® (Huntington, West Virginia), and 10% EtN(iPr), in DMF was added at
0.2 ml per well (0.21 mmole of EtN(iPr); per well), followed by the addition of a 1.0M
15  solution of the appropriate amine from the corresponding master plate, 0.1 ml per well (0.1
mmole amine per well). The COMBICLAMPS® are used to accommodate 96-well
reaction plates during synthesis, allowing for the addition of reagents into the plates, and a
proper sealing that maintains reagents and solvents for hours at elevated temperatures.
These clamps consist of a top and bottom cover provided with changeable, chemically
20 resistant sealing gaskets. They are designed to accommodate 96-well reaction plates
between the top and bottom covers. The reaction plates were sealed and kept in an oven at
70-75°C for 16 hours. After cooling to room temperature, the resins were filtered, washed

with a 1:1 mixture of DCM/methanol (1x1ml), methanol (2x1ml), and then dried in a

desiccator under vacuum for 2 hours.
25 E. Reduction with Red-Al

The reaction plates were placed into COMBICLAMPS®. A 1:6 mixture of Red-Al
(65+w% in toluene) and THF was added, at 0.6 ml per well (0.28mmole of Red-Al per
well), and allowed to react for 4 hours. Each resin was then filtered, washed with THF
(2x1 ml), and methanol (3x1 ml). The addition of methanol should proceed with caution.

30 Each resin was then dried under vacuum.
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conpounds per well (for the vast majority of the plates). Table 25 (Figure
43) summarizes data for the synthesized plates. 10 The reaction schene
fol |l oned We oslogoago i n Figure 44. Solid phase synt heses usi RGTRiSOk1392Bi n.
Twenty one 96-wel| plates have been prepared. Six-step synthetic route
starting from the R nkleaggt Bf ShaliHtilede®inhiat Compbudad been used to create
our first 100,000 conpound library (Schene 1, Figure 41), was applied to
nmeke targeted di grisngsp wachene Sut usingur @eabdde meMbrldlal Teflinl cogted piinpifuthhese
schenes are 15 sim | ar, excelgt .nghi%s.te té(f% when.f or rratié)nm(a{mg e S cond
ani no f unct i fBisEFellegtio kapnum pgpitols isignefl for fecogermendeaas 80t At b dced

into the nolegibe phfesantdhioli& sy plaken The ananfiolalie agpsignkd co eiisspl thaehe fittrao

Cl -function of the linker, while in the Scheme 5, it gpgéoc lecgil tthr(?L{gh

modi i catSi orfram eadhavediis Sitpsied QA FRETEPRINENS WR) 1R AT HGHVA cd‘?‘r%od) 8" A chnent
of the firstaNelQiohpIAtEe (34RO Vnt thvasp 4PN aneeiddi plaed n thie nfEaifolg) patd 20
protocol. Rink acid resin (Novabi ochem) was converted into

t.h .
Ri nk- chl or i dargedwithe @56 Fenixtugg efl kA diphlorsmesrse e metieng! (gisdﬁll YryEtFane in

THE This aCtﬂeY@v_teﬁﬂ ARS fhedSinutdieMe LOAEIRE wRe e dnarodcta@Nn@rprsj@r N&lld n
presence of ‘Hunig's base in dichloroethane. The amne N incl udea, but is

not |inited dnothe ziolgdtion piptesr yTheppropasduie W rragatedoyPolygnts ¥91¢ HRAPYRAEG %4 nes
that had, peasheneyines | oitise 19y Moo Gha BR0A0R Lidb1as yrinX eney aticomsicont y

25 30 were selected 1 this Scheme, based upon in vitro activity data of
t heir et hyl emdédhiuafvrther pugiéedtipnt i ves (fromthe previous -100K library) as
wel |l as structural diversity (Figures 45 and 46). 54 WD 03/096989

PCT/ US03/ 15927 On the next step, thEXaMildtilon reaction was acconpli shed
via peptide coupling with FMOC protected am no acids in presence of HATU
(O (7- Azabenzotri azol - | -yl ) - N, N, NDsgonydetioadase®pleur oni um
hexaf | uor ophosphate) and Et N(iso-Pr)2 in DCM DVF nj xture at% room,.

t enperat ure. The Resaroiwign\@fsthacteéve wistle W& P??fS’I"B[?He Oy r GEREesy 8fndlés.°re’ﬁehe

list of jhe am SHBH Dafch &A1 Gntith fesin Prodse¥ind, 0.6310MY ERatihe

Tabl e 26f5?Fi %@r"gg‘h"?} frg‘%&g?%ﬁégl??? %n a( rgéﬂrr}i)v_all of Slt hgl Fl{c/&l: gr O;E) wgs_acar ried
out by reactwhioh wietehset psigreatithé ersl eft the eotation siserbafar te roehng, JE3ChESBHDF t he
am no group was hi.eved r tiwv I { N APRF TANGIT tDQRY |
conpounds, SUCH Es” %‘F‘ﬁ%ﬁﬁ@é@? (Eg)? ghéérsf egﬁgé(é t@%ke ﬁaﬁ)i ¢ aci ds, tleﬁﬁ{ he
presence of WMaBGNHRd mitweadtravarpeBaCiate, Wimre Xds the nimberteé hitpdiseovered inohe of

carry 1 ho SaETN Srrran ey pecegt el Een PRy raieHEIONBLRNARRE (0
the it gENPAMRYSDMF (180 ml) and EtNiPr, (20 ml) were added: the first selected amine was added
to the resins in the row ”A”, the second amine - to the resins in the row “B”, the third
amine — to the resins in the row “C”, etc. A lay-out of a representative 96-well filter plate
is shown in Table 4.
The reaction plates were sealed and kept in an oven at 70-75°C for 16 hours. After
25  cooling to room temperature, the resins were filtered, washed with a 1:1 mixture of DCM
and methanol (1x1ml), methanol (2x1ml), and dried in desiccator under vacuum for 2h.
Reduction and cleavage were performed according to steps 5 and 6 in the original synthetic
protocol. The product wells from the cleavage were analyzed by ESI-MS (Electro Spray

Tonization Mass Spectroscopy) to ensure the identity of the actives, and were tested in the

30 same Luc and MIC assays.
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generated fromthe previous library of ethanbutol anal ogs, as well as
structural diversity (Figure 48). A conplete |ist of the carbonyl
conmpoundswo8m@94989 shown in Table 27 (Figure 49). 15 ReduecTrarsosissehe

am noet hyl eneami des into correspondi ng di am nes was carried out using the
sol ubl e reducing reagent 65+w% Red-Al at Teglem t enperature. C eavage of the
products fromthe resin was achieved with a 10% sol ution of trifluoroacetic
acid in dichloronet hane resL&iytOut@fiRmpnemtatlm%Weﬁrfﬂﬁm salts of the

di am nes. ForA HBF Ry PEe g‘% R e fd sttt Re steps Riv thg.qynthet i c
schene (resiin 5101 i'vat| on, anine| 1 oadi ng, | and @acyl dtion) ;weE&pcarri ed
out using a|Quest 210 Synthesizer on scale of 0.1-0.15 g 0hqdRssn per
tube. Fol |l owi ng the acyl at|i on, |forned resins|were| t horjoughl wi-avashed,

dried, and thgrorgaps @ t8F TE53 NS BET|E gpo0T Bg [ GPeT[NBI0 | Reledidl I gnount
of each resin (10.059) wgs archived prijor to poo|]ingito faaiintNafe
re-synthesi g and|deconvol uti on|of f@actiJes. 25 Depr ot gcti onAdfedithe FMOC
group, addit{ion of the carlbonyl conponent, reductjon, | and|8ldd0age |were
carried out [TC19p-@&IT a3eactCron & ock® ysicig|t G [Cditbi|cCHhpSelsysit em|by
What man Pol yfiltronics or |the Fl exChem dystem by Robbijns ScireineNi c.
suspension af the popled|resins in| 2:1|m xture of DCNl THF|#Wddeddyenlly
distributed|intolone reactlion |plate regulting inl apprloxi maféi4%10 ng of
the resin pdr Diel D2 TheX6 &tvéerke cdthany’ 30D§on'd?)9und9‘1ﬁi din
one 96-wel | |plate tenplate and|added, ore carfbony con'poundamgg 2velll, t

(0]

each individual pool pf ten resins,[resylting in an anticip
di am nes prioduced _pe nLat_g Reductionwas—carii-edodt—=in fre—{f or mat
and cl eavagsg Bhal B5 Wooas 665985§PC1‘L;6lJS;0§71559E% f1 telralmnc Eﬁ%ﬁmstor age
pl ates was flol | owed by evaporation pf tHe TFA pripr td bi ol Qdh&@ab p1.dssay.
Qual ity assessnent of|the |prepared gonpgqunds|was done |by Ellggsrospray
| oni zati on |[ARSSTSPECIT@MERY USFNU[ W0 [T andUTEy FeteTr Bl 1 8Wecddl® ganpl es)
per plate, 17% of tﬁe 5 tiotal |nunmber. Successful | producti oamek Na, cgmpound
was based on an appeaf ancg of nol ecul gr i on of fhe cal cul alded toBsS.
Dependi ng on thejam np aci|d that hagd begn used for the synfFiesis, tlhe
per cent age gf dihé @redicI e€d G4oNsSGohef eGONs&7vedG8 ahdsd HeGed ¢iSeledtdue
predi cted cgnmpounds were flornmed, vafied |from|/5-60p6 (Tabl e 2%minENgureg 43).
Based on M3 anallysis| out| of fargeted 20,000 conpounds, 4,%@8ddpani|jnes
were actual lly fornmed. |10 G1-G10

Hl | H2Z | H3 | H4 | H5S | H6 | H7 | H8 | H9 | H10 | Selected
amine N2,
Added to
H1-H10
*X* selected
Amines N2
to be added
on the step 4

Individual
resins

##1 — 10,
Resin |Resin |[Resin |Resin |Resin |Resin |Resin |Resin [Resin |Resin | preloaded
#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 | with proper
amine N1.
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Formul ati ons Therapeutics, including conpositions containing the
substituted ethyl ene diam ne conpounds of the present invention, can be
prepar ed wo jphyesol ogi cal |y acceptable formul ations, suchcaaSos15927
pharmaceutically acceptable carriers, using known techniques. For 15
exanpl e, a substituted ethyl ene di amxwMebBRprund is conbined wth a
pharmaceutically acceptable excipient to forma therapeutic conposition.
The conpositions of tdyfdPhesSyhihbsiVETSkicond Babstitedatinglaiegiamired in the form

of a solid, liquid or aeces lmdﬁmﬁﬂpmeQU@BT@nhbdwﬁmapnﬁitions i ncl ude
pills, creanms, soaps and inpla nits

bl ) be
admi ni st éred or allhg solerplpsgpapiopql d a8 g‘?gsa 2K in pnpls g W@&WE‘S@?"V‘PF fealedatbs may

be adni ni st efgdediOpH tﬁ@kdl%ted'smtlﬁﬂédaéﬂﬁﬁeﬁmgﬁe btﬁil;ioﬁndﬂi)Heb@ all achiriion sémr ed
| ocal ly, for exanple, in the lun or ﬁ$tenat|

nt
rel ease of ff%“l%é?‘éﬁ&'@ﬂpf@‘e&%%g?z‘i 1epig o tl’FGFea@gﬁ ?’1@ fﬁ? éﬁcé LIS R

Exanpl es of [y thchemm fds@iSedt RElyUdRich QHGNé@fok tRSsindapt®ed siathesempct i on
|ntranuscularly, subcut aneously, = intravenously, |ntraarter|§£g ?
f or mul at i ondweely replekesrctions PhEfcaen phpll SAHF SFERIFSYPHRONe Y %'(rﬁ? L

aer osol feor %E@z{bﬁé)%dﬁ&§ irpﬂﬁ'xtﬂl @hﬁde? thah @M. @ﬁﬂl@ﬂslwfsothe aehma- ﬁ}issdfrs%bsttiﬁted o the

| ungs. A sustained release matrix, as used herein, is a matrix nmade o
materials, wudéneydiansioes e, thevindlesia PEoRRfrBLAIIVE CHRYPRRGY FETRVGT (2'
aci dfbase Ny oyl funade.1 Daidth 38 Rldild Bl b NECad aRpled 1 NLO_the body, the
matrix is acted upo y ehzymes and body fluids. The 30 sustained rel ease
matrix is chosen ﬂ@SP&ﬁgJit%nf SRS RAPRS bG8 AR5 dhfidleUdongoutaut
not limted to, 0SO yl acti'des, polyglycolide (polyner of glycolic
acid), 56 W®9®BBQQBQBQHhQW¢U$03/15927 pol yl acti de co-glycolide (coplyners
of lactic acid and glycolic acid), polyanhydrides, poly(ortho)esters,
pol ypepti des, hyaluronig acid, collagen, chondroitin sulffate, carboxylic
acids, fatty acids, phospholigds, p saccharides, nucl g ¢ aci ds, polyam no
acids, amno acids such as ghenyl a \plne tyriosi ne, isdl eucine,
pol ynucl eoti des, pol yvi nylMgr opyl DT i rolijdone and silicone.
A preferred biodegradablie matrix is a matt i x of of Jeither polylactide,
pol ygl ycol i de, or polylactide co-glycolide. Th age t he conposition
wi || depend on the condijtion being treated, the particy ar conposition
used, angs other clinical factors __sich as ition of the
patient, and the route of adm nistrati ©ampunddP?abl e dosage may range from
100 to 0.1 10 ng/kg. A nore preferred dosage may range from50 to 0.2
ng/ kg. A nore preferred

1. Activation of the Rink-acid resin. Synthesis of Rink-Cl resin. Rink-acid resin,

coverage (linker) of 0.43 to 0.63 mmol/g (0.8 g, 0.5 mmol), was placed into one of the

20 10 ml tubes of QUEST® 210 Synthesizer, and washed twice with THF. A solution of
triphenylphosphine (0.380 g, 1.45 mmol) in THF (3 ml) was added, followed by the
addition of a solution of hexachloroethane (0.4 g, 1.43 mmol) in THF (3 ml). THF was
added up to the volume of the tube (approximately 2 ml). After 6 hours, the resin was
filtered, washed with THF (2x8 ml) and dichloromethane (2x8 ml).

25 2. Addition of the first amine. Synthesis of resin attached geranylamine. The tube with
activated resin was charged with 3 ml of dichloroethane, EtN(iPr),, (0.3 ml, 1.74 mmol),
and geranylamine (0.230 g, 1.5 mmol). Dichloroethane was added to a volume of 8 ml.
The reaction was carried for 8 hours at 45°C, and for 6-8 hours at room temperature.

Geranylamine loaded resin was filtered, washed with a 2:1 mixture of dichlorometane and
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dosage may range from25 to 0.5 ng/kg. Tablets or other fornms of nedia may
contain from1l to 1000 ng of the substituted ethyl ene diam ne. Dosage
ranges arogchedsd es of adm nistration simlar to ethanbwcalusos/1her
anti-tubercul osis drugs may be used. The conposition nmay be adm nistered in

conbi nat i on MbthdhoP (N mDOMRRSith M&BarRN x81lal)PhAr adurdeisd ffor 10 hémitesedideent of
ot her disorders occurring in conbination with nycobacterial disease. For
exanpl e, tub®8®¥ul osis frequently occurs as a secondary conplication

associ ated with acquired i munodefici ency syndrone (AIDS). Patients

under goi ng DS tyeat.nent. e udes pr u I

radi ati on oﬂ ?%8?&*6%}‘ \eﬁ%’aroacﬁ g{alioflg?'r o%&ﬁ %qu ﬁ‘%ﬁ%%@g hl%g I\ﬁrfgiteﬁiggzﬂ-and
c;)lrmOSI t |5)nscﬁﬂiﬂ§&‘deta|ﬁﬁde 1243 B¢ 6Val plre'WhehédO\lvitD\meg' (2spet) fTie erawpb esarged |
illustrate the invention as it applies_to the rticul t he
subst it ut ed Withehel Hilkaysid cﬂﬁﬁdﬂhgsm I&WBBt HIéP FHorgRGery CE??\EI‘H? 253\1;? i
Suppr essi 0” ob h&ncﬂélﬁ)%éa thsnPRJr%ﬁla%as‘lﬁ Mna wben %deb%l fem {Jefht\ﬁrél@RT) ORdter t he
t eachi ngs R Lee et al i . Chem 2003, 5, 87 are hereby

i ncor por at edhbyremlfoerwmeomnle@s thme¢snn SRS ﬁléqrw W@Sh\ﬂﬂilwlﬂbé AppPeEiEet 8H t hat
ot her exanpl ncI ud| n arj.at L ens., cﬁgplr Il be
appar ent to (f?sll?)lg mSek a]nf:e%ldn}n% ané’i {lxg J’n(li?d %’lt Etm(’?@g?rc{f/ﬂ ngflgn is ledottm
limted to t&wmoﬁmelrépeatedldsmgtthmm loxdsng ths reagdtAb/PIVE shorteCesatiant Himg: t he

Ethylene Diam ne Library 30 The Rink- d f :
NOVABI OCHEM 4 Joyrg @t 45 §aﬁndDF Bgeys at gegm ?%%‘H‘?F%Efglsn ‘\V/\@ﬁFE‘? tﬁ%‘étcglﬁfcgargig?f’%“de

di chl or onet W@Q&d Jgélfr%&a@ Xfiltfeférdn@g%hgg ’Wlth5a72 YO Q&0 9P 8RR oRIal¢iidal 3hd 3R anol

et hyl enedi chl ori hanol “and tetrahydrof uran were purchased from

ALDRI CH(r), (1M8 i whedimnoMBs8 ons and sushdriad i 15aninendsraegdn. Al | ot her reagent s
were purchased from SIGVA-ALDRICH(r), West Mnroe Highland, Illinois.

Sol i d phase &ynt hekigmnnef ¢he pepidpmig. ofysth@UEST (esjn Bﬁﬂh@ﬂt%gﬁﬁ@% -2from

ARGONAUT. TE ES(r EOs

conbi nat bt i ot EAD S e sadre e i R e e (s
(Kent, Engl aod; nfRoaid amnbl), Maliswah bg eﬂhe siddaiod ofROBBENSSIBTI ENAH Iaéa@(nita)mine
Sunnyval e, liforni.a i ration I ent n | SREEPYAC( 1)
AES, from SA%' F{Of'de %‘Fﬁ’?{;gf{“ malely 4 EAP nd?lvev?:sezglsoév(rgd?o ragﬂoag ograpx@
separ ati ons wgEe z@ﬂe’rfcmbhi%ddm ta thMBERSemﬁdmuAl\kﬁE rédin W@s ﬁi‘téﬁél'cEN(asl)ed wiH 4 or d,

Massachusett 1 rrﬁgt?llr % fﬁv{ Enpd methax}/o‘:f (lx(‘Shr %QHOE}QE"YS ; a PLRIIRE for 15

20  minutes under argon.

5. Reduction with Red-Al Synthesis of resin attached N-Geranyl-N'-(2-
adamantyl)ethane-1,2-diamine. The resultant resin was suspended in anhydrous THF (3 ml)
in a tube, and stirred for 15 min. Commercially available Red-Al, 65+ w% in toluene, was
25  added (2.0 ml, 6.4 mmol), followed by addition of 2-3 ml of anhydrous THF (to fill up the
volume of the tube). The mixture was allowed to react for 4 hours. After the reaction, the
resin was filtered, washed with THF (1x8 ml), a 1:1 mixture of THF and methanol (1x8 ml)
(addition of MeOH should proceed with caution), methanol (3x8 ml), and then dried.

30 6. Cleavage from the resin and purification.  Synthesis of N-Geranyl-N’-(2-
adamanthyl)ethane-1,2-diamine acetate. For this last step of the synthesis, the tube with

the resin was charged with a 10:90 mixture of TFA and dichloromethane, and the formed
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on MERCK(r) silica gel 60F254 plates, purchased from SI GVA- ALDRI CH(r), West
Monroe Hi ghland, Illinois. The activation of the R nk-acid resin, the

addi ti on wD oBlogsoBe r st ami ne, and the acylation step werePcarusogesout in |
Oral tubes using the QUEST(r) 210 Synthesizer. The 15 addition of the
second am neprighbRd k@b dnofaswilibied@ttiAfor 38 Rtn.t A&ecddénionge MeOBN0hel) st i d
support were carried out in 96-deeg&q(2 g@é wel |, lgah%gi.call\p/ resigta([jﬁ1
plates. A Aqripst ushensionias frferad: Apd the REE3tH WiR SOOI 10 HPIPBY Ho%had "4
coverage of Qo43u@ Wi @pRtedOfind bdNeRls P&E cPipdiatddesd I SPEEOVACRD HaMef gians of
this resin were suspended in 80 n of 1 cl) . 20 di chl or onef hane

a 2:1 mxtur f
and t et r ahy oAtk aff (M) ,N‘@ﬁﬁmﬁli'lgf@r@ﬁ’?‘é‘ﬁ}.‘xl}ﬁlﬁn?'éﬁjd apng (ipyBedomy ¢h gn
of resin suspNSLARRES]S WAS purkRAby FHIRE R ORIIYRRg fcbhdifsRdc it was et t wi ce
with THF. A solution of  triphenyl phosphine in 30 m of

| ( _ ] F (3.80 14.5 nmol)
THFE was pr ephmdaninaomanipn, gradien sareg with é%w/w&%h(ltoe%éémﬁhwab@, with
foll owed by irtdo® C | b Ret hangindd THF
(3.39g/ 14. S%ﬁnﬁ@gégﬁl 'rgjebtt %Jr?ézfﬁlg%(g?}%b&%}"@-)ﬁf- @A??%?ﬁg@bgtgigt ation for six
hours at roodirdetatp@fatyigld I8%aumtalt NME: ed resin was washed twice with THF
and twice with dichloronethane. B. Addition of the First Am ne Each tube,
containing the activated rink resin, EXxAMPEEdVged with 3 ml of
di chl oroethane, 0.3 m (1.74 mmol) NLN-diisopraopyl ethylam ne (EtN(iPr)2)
and the 180 cor r espdirarasentaiive Selutian Bhase Synthassiof thejctivpcomprwdt ed ani ne was
a solid at roomtenperature, it was added as_a sol ution, or a suspepgion in
DMVF. Enough di chiPesrseating 9é N-(Gasloagidesd) 't @& AR+ %%é-)ﬂ%?&“né?cwﬂ’a}/‘e@’ﬁi?% “of 8
. The 1 eack Ao Ul MdcRINAE (RRPHAMH B) is BN0G34A96989 PCT/ USO3/ 15027  45C
for 6-8 hours. The resins were filtered, washed with a 2:1 m xture of
di chl oronet hane and nmethanol (1x8 m), then w tk fanol (2x8 m), and
then dried wunder argon for 10 mnutes. C Ac Mai th t he
Hal o- Acyl chloride 5 a. Acylation witf Chloroad | ori de. Each resin was
prewashed with THE (2x8 ni), IR @GR THE (8 M), pyridine
(0.3 mM, 3.67 mole) and chljoroacetyl chl aiid 0.25 M, 2.5 mole). The
reaction m xture was stirred 456 and then for 6-8 hours at
roomtenperature. Each resin iltered, washed with a 2:1 m xture of

di chl or OiTSEt hane/ nmet hanol (1x8 m ), nggrggglu%ld 5g2x8 m) and THE (2x8 m).

Bromocyclooctylacetylamide. To a mixture of cyclooctylamine (3.3 g, 0.026 mol)
and pyridine (2.42 g, 0.031 mmol) in anhydrous THF (80 ml) at 0°C was added dropwise,
via syringe, bromoacetylbromide (5.78 g, 0.029 mol). The reaction temperature was

20  maintained by an ice bath. The reaction mixture was allowed gradually to warm up to
room temperature, and was stirred at room temperature for 1 hour. The precipitate was
removed by filtration, washed with ethyl ether (1 x 30 ml), and the filtrate was
concentrated to dryness on a rotory evaporator. Bromocyclooctylacetylamide was
forwarded to the second step without additional purification.

25 N-(Cyclooctyl)-N'-(1R, 2R, 3R, 5S5)-(-)-isopinocampheyl-1-carbonylethane-1,2-
diamine. To a solution of the bromocyclooctylacetylamide in DMF (60 ml) were added
Hunig’s base (4.64 g, 0.036 mol) and (1R 2R, 3R, 55)-(-)-isopinocampheylamine (4.5 g,
0.029 mol), and the reaction mixture was stirred at 80°C for 16 hours. After cooling off to
the room temperature, the reaction mixture was diluted with 150 ml of ethyl ether, and

30  washed with 1M NaOH solution (2 x 50 ml). The organic layer was washed with brine (1
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10 The acyl ation was repeated using the sane | oading of reagents, but a
shorter reaction tinme of 4 hours at 45C, and 2 hours at room tenperature.
Each resiwowasodogen filtered, washed wth a 2:1 m xture eCtdiSohimepnet hane
and nethanol (1x8 m), and then with methanol (3x8 m ). Each resin was

dried under asg@a), fdgied dGerMESh.Lond ERGEtRREItH dmssstdaeme r&tb@n@ﬁ@frﬁted mt o a
vial and dried_ in_a desiccator under vacuumfg 2 AN%

with a- Phenylesidug (bh0h ghacipyn odnyas prfed opfdM %%ﬁl%%gdiﬂ’ incghn, NEby S or t he
acyl ation wg§aLhLing Qﬁ’igféeYJ:atﬁcllEeQEérﬁilﬂet’é\@ﬁy bNaEable frod BIOTHOIE @ISt ge, Ofc. of

a- phenyl - a-chl oroacetg §! loride, relative to mmol anpunt of |inker in the

ri nk-acid relyax CarpsVay "tnd the {Allawingrmakile phase gzadient: SONRIYY - stagingay ih
a- Ethyl and 1§CMH”}b@%, aity ﬁﬁ%‘ﬁlﬂé a %&ﬁzﬁl ﬁﬁ;&%@cw‘loﬂ{ PjHJ@H(T((&U’OQIO()JQH) vVghaine)

of the a-bronoproponyl bromd 0 M), a- brormbuté/ryl bromde (R4 =
Et), and a- bﬁ@hmt?émﬁb% g)bv%mbtﬁéle(‘mabmm)"ﬂm%@s/ vislePy8Y §9%e a nolar ratio

of 0.52:0.56:0.43,. gb@atdmg )%0 (ﬁ M8 JResHl (t)qgodlﬁbc%nm@yg&haﬁe@@s(ﬁarmm ¥o65

1.75 and 1.31, res t he ori'ginal covera of the resin mas 0. 63
mmol /g (0.5 Sogitlpesfﬁhe patdet ﬁ@@)prevamla stgp,4n aghygrogs dHF (660 ml); Wes addeddrpmyyise

coverage of $1E§yr§n | BHmMRSal aﬁg la W@&éﬂ&—&ﬁﬁléﬁ@ Re®8l, & WGl sgﬁtlgn in

Acyl ation wit | oro- a- tic acid. Each resin was prewashed
Wi th di cHl or BrE(2amd. 0.hoielt u"B@ rerpion msixtgesowad stired apfrefluk far 3@ howrp oM iist

Bro 0. 29 0, f
o oni or o ac nisPligt Sdf Rl oo, BRI Mxnfy SR thlanh S Na0H
Et N(i Pr) 2 (0220 ml), add &trantod a)ith efrt bthere@ct 06y Xheuprganindseravdsovstied with eact
f 16-18 h t h
washed wi t n TEHEFOBTINERE SISty PR o ERRD ARSI by fpgrde
acyl ati on was yidiépeatefd cridaphodo@siasm baagn bihe@hibinktographiic puaﬁchedn of thircrude
di chl th 2X8 96989 PCT/ US03/ 159 3x8
ml ;: g:}gfrser i 'ZS?P%U 8)e(stam5re)§81r?n}68{] “ﬁ%%‘%dﬁfas A (r;flluttgls PIERT CI%’S i wa %§ %ran}gef )e<r red

into a vialdiaaing. dht dthmifie sadesitaiceittlo?. OMhadrtiovad dHThifh @thybeteerr(@ﬁlml) Bnd

Addi tion of the Secqand Am ne Ten irt I r a- hal Qacet m.de
resins from fREINF] feligeraiprg (B/e@e@b A\/\‘){élfliayeug“%p/s(?g? Z‘g?ﬁgg‘&“ﬁgﬁ Wé’é\ﬁ){tﬁreg iy
0.05-0.10 grzaianred‘ry@ﬂmdlm VieGuPAndregigil Bthérab yﬁw@eS%adfyhe aiemm\a@lamﬂcorsst A
suspensi on of the pool e sin m xt in 100 -1 m xture of

di chl or onet h@hRUrER aregieE! § 8%i gﬂvg%ari: F‘l‘fadJlal'&lﬁ)e18{\)3(‘56”6{J Y ee, 96-wel |
reacti ompl ates. For one reactlon plate, 1.7 to 2.0 grans of resin were
used. For two reaction plates, 3.0 to 3.3 grans of resin were used, and
for three reaction plates, 4.7 to 5. @xgnamE Wf resin were

Mass Spectroscopy Analysis

Mass spectra data were obtained by Elecrospray lonization technique on a PERKIN
ELMER®/SCIEX®, API-300, TQMS with an autosampler, manufactured by SCIEX®,
25  Toronto, Canada.

A. Library of Substituted Ethylenediamines

Mass spectroscopy served as a means for monitoring the reaction results of the

library of ethylenediamines. Mass spectroscopy was done on two randomly selected rows

(24 samples) per reaction plate, for roughly 28,000 compounds in pool of 10 or 30

30  compounds per well. Thus, if ten compounds per well were synthesized, the mass spectra
for each well should contain ten signals, correlating with the proper molecular ions for each

compound. The presence or absence of a particular signal indicated the feasibility of the
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10 used. The distributed suspension was then filtered using a filtration
mani fold, a small |ightweight manifold that is generally used for draw ng
sol vent s wodsne@agents fromthe chanbers of the 96-wel | reagtisosr1pbat es.
The reaction plates were transferred into COVBI CLAMPS(r) (Huntington, West
Virginia), S chyosGhhsiPr RS t 1
nol e of Et ﬁfinll Pr)2 lj:attlalr}lgs:llxsle E%,ea QmQM;wed Sb&gt?ﬁgiag‘dg?cg?%ﬁrgen%r aﬂ%\/}s ¢né

sol ution of fPﬂ‘félVﬁbEE@SrViﬂla‘tué agyRest fSreéTrI\lmth‘éthébﬂ@)@rY@mP‘ﬁgls g5 formes) ‘att@f 0.1
m per well {10.0bo cHHPdGa@m ne per well). The COVBI CLAMPS(r) are used to
acconmodate 96-wel|l "reaction plates during synthesis, allow ng for the
addi tion of reagemphse 1Pi kgﬁsﬁtﬁi@@%aséﬂﬁc Brofitd RPGhe SARIE DAL Ralss GRIcRY al ns
reagents and solvents for hours at elevated tenperatures. These clanps
consi st of afor eperAYNBbYe ethylewy dpmpespimpeendaistshowmam ieals! &5 dhldei 64p 18y 20
resistant seghingisoarkeiRe o Me@éﬁg&‘s@%k&n&% o2 r@ﬁ&gﬁm%scu%ﬁ »w,@ﬂs' with
reaction plates between the top an tom covers. The reaction plates
wer e seal ed capkiwkikpentdining renswhstitutad ethipdeng §@nfiegs. 16 hour s.
roomt enperat ure,

After cooling to
the resins were filtered, washed wth a 1:1 m xture of
DCM net hanol (1 x | nml), nethanol (2x | rHableSand then dried in a

desi ccat or underygSuRATIVG EXANMPLESSOF MasEspRe BughirOR RidpRBsERe ki AlvEThe
reactionlpl at es wer e plEtEdENEDOANDVBI(TEMIVPS(POUNDS PERGWRLKYE ur e of Red- Al
(65+wWX% in toluene) and THE was added, at 0.6 gl per well (0 28mmle of
Red- Al per |WeNH)in tienid patitioo\ien! ¢fd0 | aR4NH ipthe2 " Ipositian, |EMCh PESF Prodss | hen
filtered, wastsed) with THE (2x1 nl) (framtic mestdrahisiof (18X RiIMHEH G R ti on of
met hanol shaqul d proceed with cauti gamineg0 Fach resin|was then dried under
vacuum 60 \WB@af 698689ePBiY US03/ 15927 F. d eavage af Final Ethyl enge
D am ne Conpdu@diniituethyBpigapidings car 1} i2eniodieptarsi ng a cl|@d@agentmani f ol dj
Tefl on coat edhalettplamiinen  filter/coljl ecti on vacuum marni2k®l d, desi gned
recovering cl4e(§\Aq’g§oe&5,qu5}5ﬁos§mg rom tthe reaction platessMenicol | ecti
pl ates. The r{anl I's designed tg ensure that the fli;hirate 5 from
well is direc r@ﬁm{ corresponding well in a receivi ot 96-wel | coll
plate. The @é‘ﬁ?ﬁxﬁlﬁmBFat es (placed on the top of the gbl | ection pla
thi s mani f ol [drovetrenonepamged with a 10: 85:5 m xture of2FFA,

di chl or onet h@vezyleaamat nmet hanol (0.5(m of mxture per/24&l1). After f
m nut es, theg 2smhddpgheietylseime filtered and collected in

a
f or
on
each
ection
tes in

fteen
on

the coll ecti

on a 10 SPER

salts) were

Ol Bh A SethyERhePT OCedur

Q M A&Q)henmlapx{u? ok, Nev

v Yor k,

e was repeated. Sd
and the res

281 proper we. ..

lbyents were eva

idyal sanples (

por at ed
TFA

Plate #4 56-1, well C4

2-Amino-1-butanol

4-Methylbenzylamine ex0-2-Aminonorbornane 259
Cyclopentylamine 223
2-(Aminomethyl)piperidine 246 low intensity
Furfurylamine 235
3,4,5-Trimethoxybenzylamine 335
1-Methyl-3-phenylpropylamine 287
Cylcobutylamine 209
1,2,3,4-Tetrahydro-1-naphthylamine 258
2,3-Dimethylcyclohexylamine 265

227 low intensity
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wi thout furt

her purification. EXAVMPLE Il Deconvol uti on Exanpl e

Deconvol ution of the active wells was perfornmed by re-synthesis of discrete

15 conmpouwox3/obewem t he archi ved a- hal oacetyl
- 0.10 g each),

am de resi ns PCIWSowsions, 0. 05

whi ch were set aside at the end of the acylation step

before the

3, etc., see
bet ween X rd
the origina
(RBR2NH) hi t
added: the f
t he second 4
resins in thHh
plate 1is sH
oven at 70-7
resins were
(I'xlm), nmet

assigned a discréte colum (1, or 2, or

Wehlodphlck@ahiad €, |apd  vas divided
i's the nunber {gh; hits discovered in

wher e
yS(lcnybIOhekeng)eﬁ'a?%me =ach well, in a rov selected N2
SHhHeAUIgloRe 20 mol ), DVF (180 i) and Etﬁn@a 20 M) were
ilr@ Nagthydsthdamiagi ne” wag added to the regiPA52Ht he row ['A",
aritAveinepigedidinhie resins in the row "B", the|[t?Ard anmine - to the

id P 47-Ba GIesi N was
Vehgheme! ate) in a 96

8 -HAsbekzylam@ik C .
OWIDHRthd;
85-1;

?lag%jéer el tgﬁ

K qu‘z%lam

After

L@@ﬂmmghe reaction plates were
25 cooling to rog
wth a 1:1 mxture of D(
and dried in desiccator
Reduct i on and-@1AsTeREey W Bl f or fed according to st

A lay-qut of a representatbve 96-wel |

un

fi
seal ed and kept
%im@rature

| ter
in an
t he

2h.

and met hanol
g@ vacuun1for
%nd 6 in

t he

ori gi nal

synt hetic
anal yzed by ESI-MS (El ectro Spray

pr ot ocol .

the identity of the actives,

The product wells fromthe cl eavage were

and were te

Taffe

30 sane Luc and

| oni zati on Mass Spectroscopy) to ensure
¢ n the

MC

N2,
Added

assays. 61 WD 03/096989 PCT/ US03/ 15927 e 4 Lay-Qut of Representative
96-Wel | Filter Plate Al AMAS Spdc Pya Ag SArzthmzeAQEﬂnd@e«gemwﬁ ed amne

Added to Al -Al10 Bl B2 B3 B4 B5 B6 B7 B8 B9 BlQ, Sel ected ami ne N2,

to

B1-B10 d C2 C3 C4 C5 G C7 C8 9 C10 Setff\ij

NN "R 0

o\) H
R;NH, in the 1™ position [M+1]" of the [M+1] of the products, R4 = Ph

products, R4 =H Diamines, 1 mino alcohols, 13

Tyramine 308 384 258 formed
2-Adamantamine 321 absent 398 absent 272 formed
cis-Myrtanylamine 324 400 274 formed
3-Amino-1-propanol 246 322 196 absent
L-Methioninol 305 absent 382 absent 256 absent
Cyclooctylamine 298 374 248 formed
(1S,2S)-2-Amino-1-phenyl- | 337 absent 414 absent 288 absent
1,3-propandiol
1-Adamantanemethylamine | 336 412 absent 286 formed
2,2-Diphenylethylamine 368 444 318 formed
5-Amino-1-pentanol 274 350 224 formed
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amne N2, Added to Cl1-Cl10 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 Sel ect ed
N2, Added to D1-DIO El E2 E3 E4 E5 E6 E7 E8 E9 E10 Sel ected ani ne
Added to wWO-03090¥8¢1 F2 F3 F4 F5 F6 F7 F8 F9 F10 Sel ect ed Pamuse3/Nd27
to F1- FIO Gl @ B A &b &6 GF B P GlO Sel ected am ne N2, Added
Gl-GOHL H2 H3 H4 H5 H6 H7 H8 H9 H10 Selrablted anmi ne N2, Added to

*X* selected Am nes N2 0. be ad on the step. i vidual resi
##1 - 10, ResiMa eﬁ%@ﬁ#’ﬁﬁ??‘ﬁ%ﬁl?e%g}lws s—iﬁaﬁégﬁgn Resin Resin

prel oaded #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 witR,proper amne N 1.
H

am ne
N2,
Added
to

H1- H10
ns

N N\R 1 1-10

H
R;NH; in the 1 position [M+1]" of the [M+1]" of the products, R4 = Me

products, R4 =H Diamines, 1 Amino alcohols, 13

Tyramine 278 293 196 absent
2-Adamantamine 293 absent 307 absent 210 low intensity
cis-Myrtanylamine 293 309 212 formed
3-Amino-1-propanol 217 231 134 absent
L-Methioninol 277 absent 291 absent 194 formed
Cyclooctylamine 269 269 absent 186 absent
(18,28)-2-Amino-1-phenyl- | 309 low intensity 323 absent 226 formed
1,3-propandiol
1-Adamantanemethylamine | 307 321 224 formed
2,2-Diphenylethylamine 339 353 256 formed
5-Amino-1-pentanol 245 259 162 absent
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Sel ected Substituted Ethyl enedi am ne
Synt hesi z&0 08/0%4%89 sol i d- phase pr ot ocol

applied to

di am ne conpounds.

Ri nk-acid r

usi ng the QJESWﬁ%SHeﬁﬁaFaJﬁﬁM“%E

synt heses o

109)

t he scal ed-up
Her e, al
esin to the cl eava

f twenty parall el

reacti ons.

ri bed

EXAMPLE |1 |

finds W co

product , re carried

t N en
ranylRIN'2 ( 2-

bel ow as an exanple. The

Sol i d- Phase Synt hesi s of
Conmpounds Usi ng the QUEST(r) 210
descri bed above i nPETArgs/es9L7 was
synthesis of the selected substituted ethyl ene
reaction stgpsle8 fromthe activation of the
e of the final
hiEsd Etidprediamings g™ fgnd
Pugi fication of all
was done by HPLC to yield 10 desirabl e prod
Table 3 lists the scal e-ups of subst
synt hesis of one of the active conpo
adamant hyl ) et hane- 1, 2-di am ne i syd
Preparation of N Geranyl-N -(2-adaman
is set forth in Figure 12. M M H N M N"-

out

e sinultaneous
crude sanpl es
tsHin purity greater than 90%
efi amnes. Here, the

) et hane- 1, 2- di am ne (conpound
H 15 Conpound 109 1.

Acti vati on
resin, cov
pl aced into

Of NHI & the TTKpod@Gdnd T ¢
erage (linker) of
one of the

20 10| m

PV oyt hes

TMRIThé-tkd pradass, B, =Rink- a

ci d

D pxéétclésoR% f3

ubes of

SO
PRS0 8 0y Al alomels) 73
QUEST(r) 210 Synt hesi zer, a

S
nd

washed twi c
mol) in TH
hexachl or og
vol ume of t
filtered, Ww
Addi ti on of
tube with

Et N(i Pr) 2,

ey THF A sofu
E (3 n) was added
t frAfpnapgmipey - 143
has-MykayaapRr oXi maf
qfhed vytJ1éﬂjE (2x3

AT RPN ne.
plcMethamand! r esi n was

(@ycﬁ)o%lmni]‘le 74 mol )

bERT Of tTTphn
f ol | oned by

"% n THE
eddy 2 m). A
32{9) and dic

synt hesi s of

s 2Wrlsegled wi t
268 and geran

uayiéb'%gghi ne (TKIQMBSQT 1.4
t addition o sol.utio
€§§ﬂ¥§“ THE mas5“§8HEH up
[ 888 abSenhour s, thelxfesned was
nLoy Bt hane (2X834dp). 25 2

resin attached geranf?énine
h 290 ssenpf  di chl of Yeabbrahe,

y begmpagt (0. 230 g,186labSentmmol )

D
n of
[0 the

The

Di chl or oet hane was added to a|volune of 8 bd f or

( M_. The reactio s carri
8 hours at UBE2S)hamsrl-BetyhodSs at room { eApEFEt ure. 326 foimed
1,3-propandiol

320 absent
352 absent

258 absent

224 formed
256 formed
162 absent

306 absent
338
244

1-Adamantanemethylamine
2,2-Diphenylethylamine

5-Amino-1-pentanol

EXAMPLE VI
'H NMR Spectroscopy

Proton NMR data was recorded on a VARIAN® Nuclear Magnetic
Resonance Spectrometer (Palto Alto, California) at 500 MHz.

10 Representative substituted ethylene diamines were purified by HPLC, and

analyzed by proton NMR. A representative proton NMR profiles is shown in Figure 16.

NMR and MS data for some representative hit compounds are shown below.

Compound 6.

N’-(1-Adamantylmethyl)- N -(3,3-diphenylpropyl)propane-1,2-diamine. 55 mg, 36%
yield. "H NMR: & 7.28-7.15 (m, 5H), 3.95 (t,J = 7.9 Hz, 1H), 2.94 (br s 4H), 2.71 (dd,J =
7.6, 9.8 Hz, 2H), 2.41 (s, 2H), 2.32 (dd,J = 7.6, 7.9 Hz, 2H), 2.16 (s), 2.08-1.98 (m, 4H),
1.72 (m, 6H), 1.62 (m, 6H), 1.51 (d, J= 2.4 Hz, 3H). Mass spectrum (ESI) m/z (MH)" 417.
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Geranyl am ne | oaded resin was filtered, washed with a 2:1 m xture of

di chl oronet hane and 63 WO 03/096989 PCT/ US03/ 15927 nethanol (I1x8 m),

t hen w t hwoeBlhasyed (2x8 m ), and suck dried for 10 m nut e®cariches/159ar gon. 3.
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THF (to filllHyp 1t 19efdq, Vet 8iranch¥. 11258, Wbﬁegﬂectfﬁhe(ﬁﬁm/l(MH\)vay%I | owed to react
for 4 hours. After the reaction, the resin was filtered, washed with THF
(1x8 m), a CQoripavnd2ure of THF and met hanol (1x8 m) (addl tion of MeOH
shoul d p2ocerd3 dilipheogiptapphV -(hBi(hathlcy(IBheBane)othanar - -dimmmed?y imgel 473 0¢ld.
Cl eavage fr oMiatstspeatr@si (ESBmdtz (MH) f3664t i on. Synthesis of N-Geranyl-N -(2-
adamant hyl ) et hane- 1, 2-di am ne acetate. For this last step of the synthesis,
the tube w t(hompdmadBESi n was charged with a 10:90 m xture of TFA and
di chl or onet haqe2-Tipteny latay oV r@¢+)-todylethane-1,2-diamine. 58 mg, 48% yield. 1H NMR
30 (500MHz): & 7.30-7.10 (m, 10H); 4.18 (t,J = 6.8 Hz, 1H); 3.34 (d,J = 7.6 Hz, 2H); 3.02

(m, 4H); 2.95-2.90 (m, 1H); 2.15-2.08 (m, 1H); 1.94 (m, 1H); 1.72-165 (m, 2H); 1.48-1.30

(m, 2H); 1.27-1.10 (m, 2H); 1.06 (dd,J = 13.6 and 4.1 Hz, 1H); 0.82 (s, 3H); 0.81 (s, 3H);

0.78 (s, 3H). Mass spectrum (ESI) m/z (MH)" 377.2

35 Compound 34.
N-(2,2-Diphenylethyl)-N-(1-adamanthylmethyl)ethane-1,2-diamine. 6.8 mg, 6% yield.
1H NMR (500MHz) & 7.30-7.15 .m, 10H); 4.15 (t, J = 7.6 Hz, 1H); 3.24 (dd, J = 7.9 and
1.2 Hz, 2H); 2.79 (t,J = 6.5 Hz, , 2H); 2.74 (t,J = 6.0 Hz,m, 2H); 1.95 (m, 8H); 1.69 (d,J
=12.5 Hz, 4H); 1.59 (d,J = 11.9 Hz, 4H); 1.40 and 1.39 (brs, 3H); Mass spectrum (ESI)
40  m/z (MH)" 389.0.

Compound 37.

N-(2,2-Diphenylethyl)-N-(-)-cis-myrtanylethane-1,2-diamine. 54 mg, 38% yield. 'H

NMR: § 7.31-7.18 (m, 10H), 4.13 (t,J = 7.6 Hz, 1H), 3.26 (d,J = 7.6 Hz, 2H), 2.86 (dd,J
45 =43, 8.0 Hz, 4H), 2.76 (dd4,J = 7.6, 12.2 Hz, 2H), 2.37 (ddd,J = 1.8, 9.0, 12.5 Hz, 1H),

2.12 (dq, J = 1.8, 7.6 Hz, 1H), 1.98 (br s, 2H), 1.981.84 (m, 4H), 1.39 (ddd, J = 2.4, 4.0,

6.1 Hz, 1H), 1.18 (s, 3H), 0.95 (s, 3H), 0.91 (d,J = 10.0 Hz, 1H) Mass spectrum (ES)m/z

(MH)" 377.2.
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cool i ng of f He IEHEY GotH): iasesnecinre (Exllvez (MEY 334 ni xture was diluted with
150 m of ethyl ether, and 30 washed with 1M NaOH solution (2 x 50 m). The

organic RhyeEOWnM%hed with brine (1 _
N-(3,3-Diphenylpropyl)-N-cyclooctylethane-1,2-diamine. 20 mg, 18% yield. IH NMR

(500MHz): 8 7.30-7.10 (m, 10H); 3.96 (t,J = 7.9 Hz, 1H); 3.00 (m, 1H); 2.90 (dd, } = J,
= 5.5 Hz, 2H); 2.84 (dd, J; = J, = 5.0 Hz, 2H); 2.61 (1,J = 7.3 Hz, 2H), 2.27 (q,J = 7.6 Hz,
2H); 1.83 (m, 2H); 1.74 (m, 2H); 1.65-1.40 (m, 10H).

30
Compound 55.
N-(1-Adamantylmethyl)- N’-cyclooctylethane-1,2-diamine. 6.7 mg, 6% yield. 1H NMR
(500MHz): § 3.08-3.02 (m, 1H), 3.02-2.98 (m, 2H); 2.97-2.92 (m, 2H); 2.36 (s, 2H); 1.98
(m, 2H); 1.93-1.86 (m, 2H); 1.80-1.50 (m, 19H).

35

Compound 57.

N-(-)-cis-Myrtanyl-N -(cyclooctyl)ethane-1,2-diamine. 18 mg, 18% yield. 1H NMR

(500MHz) & 3.05-2.95 (m, 4H); AB: 2.76 (d,J = 7.5 Hz, 1H), 2.23 (d,J = 8.0 Hz, 1H);

2.76 (dd, J = 11.6 and 7.3 Hz, 1H); 2.73 (dd,J = 11.9 and 8.2 Hz, 1H); 2.40-2.34 (m, 1H);
40  2.28 (quintet, J = 8.0 Hz, , 1H); 1.97 (s, 3H); 2.00-1.84 (m, 6H); 1.80-1.70 (m, 2H); 1.68-

1.38 (m, 11H); 1.18 (s, 3H); 0.97 (s, 3H); 0.92 (d,J = 9.8 Hz, 1H). Mass spectrum (ESI)

m/z (MH)" 307.5.

Compound 58.

45  N-(2-Adamantyl)-N’-cyclooctylethane-1,2-diamine. 25 mg, 23% yield. 'H NMR: & 3.06
(m, 1H), 3.00 (t,J = 6.1 Hz, 2H), 2.93 (t,J = 5,5 Hz, 2H), 2.83 (br s, lH) 1.96 (s, 3H),
1.92-1.80 (m, 10H), 1.80-1.50 (m, 20H). Mass spectrum (ESI) m/z (MH)" 305.1.
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Compound 73.

30  N-(2-Adamantyl)-N’-[2-(2-methoxyphenyl)ethyl]ethane-1,2-diamine. 21 mg, 19% yield.

"H NMR: § 7.22 (dd, J = 8.2, 7.3 Hz, 1H), 7.14 (d,J = 7.3 Hz, 1H), 6.89 (d,J = 7.1, Hz,

1H), 6.87 (d,J = 8.2, Hz, 1H), 3.81 (s, 3H), 3.06 (t, ] = 7.1 Hz, 2H), 3.06 (m, 2H), 3.01 (m,

2H), 2.93 (t, T = 7.1, 2H), 1.95 (br s, 2H), 1.90-1.80 (m, 7H), 1.78-1.66 (m, 6H), 1.59 (d, J

= 2.5 Hz, 2H). Mass spectrum (ESI) m/z(MH)" 329.4.

-

35
Compound 78.
N-2-Adamantyl-N’-2,3-dihydro-1H-inden-2-yl-ethane-1,2-diamine. 4.3 mg, 3% yield. 'H
NMR: & 7.20 (d4, J = 4.9, 8.5 Hz, 2H), 7.14 (dd,J = 5.5, 2.1 Hz, 2H), 3.71 (quint,J = 6.1
Hz, 2H), 3.19 (dd, J = 5.8, 15.9 Hz, 2H), 3.13 (br.s, 1H), 3.05 (m, 4H), 2.86 (dd,J = 4.8,
40  15.8 Hz, 2H), 2.08 (m, 2H), 2.00 (m, 6H), 1.96-1.88 (m, 4H), 1.88-1.80 (m, 3H), 1.74 (m,
4H), 1.68-1.60 (m, 2H). Mass spectrum (ESI) m/z (MH)" 303.4.

Compound 109.

N-Geranyl-N’-(2-adamanthyl)ethane-1,2-diamine. 27 mg, 24% yield. 1H NMR
45 (400MHz): 8 5.40 (t, ] = 7.2 Hz, 1H), 4.78 (br s, 2H), 3.64 (d, J = 7.6 Hz, 2H), 3.34 (m,

2H), 2.07 (m, 2H), 2.08-1.95 (m, 4H), 1.95-1.85 (m, 4H), 1.82 (m, 2H), 1.881.70 (m, 4H),

1.70-1.62 (m, 3H), 1.67 (s, 3H), 1.56 (s, 3H), 1.50 (s, 3H). Mass spectrum (ESI)m/z

(MH)" 307 4.
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conpound. The presence or absence of a particular signal indicated the
feasibility of the 66 WO 03/096989 PCT/ US03/ 15927 particul ar synthesis.
Based on wbasnm®ss spectral data, and on a general anal ysi ®Cofushires927
reactivity of the various amnes, it is estimated that 67,000 conpounds
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N-Geranyl-N -diphenylmethylethane-1,2-diamine. 24 mg, 20% yield 1H NMR

(500MHz): 6 7.40 (d, J = 7.2 Hz, 4H); 7.29 (t,J = 7.3 Hz, 4H); 7.21 (t,J = 7.0 Hz, 2H);

5.15(t,J="1.5, 1H); 5.01 (m, 1H); 4.89 (br s , 1H); 3.42 (d,J = 7.0 Hz, 2H); 3.00-2.78

20 2.93 (m, 4H); 2.20-2.00 2.17 (m, 4H); 1.63 (s, 3H); 1.59 (s, 3H); 1.56 (s, 3H). Mass
spectrum (ESI) m/z (MH)" 363.3.

Compound 125.
N, N -bis-(-)-cis-Myrtanylpropane-1,2-diamine. 82 mg, 70% yield. IH NMR (500MHz): 6
25  3.62 (m, 1H); 3.18 (dd,J = 13.7 and 3.7 Hz, 1H); 3.05 (dt,J=11.5 and 7.5 Hz, 1H); 3.06-
2.92 (m, 2H); 2.86 (dt,J = 12.2 and 7.3 Hz, 1H); 2.40 (m, 4H); 2.06-1.84 (m, 10H); 1.56-
1.46 (m, 2H); 1.37 and 1.36 (two d,J = 6.7 and J = 7.0 Hz, 3H); ; 1.20 (s, 3H); 1.19 (m,
3H), 0.99 and 0.98 (two s, 3H) Hz, H); 0.97 (s, 3H); 0.94 (two d ,J = 10.1 Hz, 2H). Mass
spectrum (ESI) m/z (MH)" 346.9 .
30
Compound 151.
N-[2-(2-Methoxy)phenylethyl]-N’-(1R, 2R, 3R, 5S)-(-)-isopinocampheyl-ethane-1,2-
diamine. 67 mg, 60% yield. IH NMR (500MHz): 6 7.23 (t, J = 5.8 Hz, 1H); 7.13 (dd,J =
5.8 and 1.8 Hz, 1H); 6.88 (m, 2H); 3.81 (s, 3H); 3.13 (m, 1H); 3.1-3.0 (m, 3H); 3.01 (t/=
35 7.0 Hz, 2H); 2.89 (t,J = 7.0 Hz, 2H); 2.42-2.35 (m, 2H); 2.00 (m, 3H); 1.82 (dt,J = 6.0
and 2.0 Hz , 1H); 1.72 (ddd, J = 2.5, 5.5, 13.5 Hz, 1H); 1.22 (s, 3H) 1.13 (d, ] = 7.3 Hz,
3H). 0.99 (d, J=10.1Hz, 1H); 0.93 (s, 3H). Mass spectrum (ESI)m/z (MH)" 331.5.

N-2-(2-Methoxyphenyl)ethyl-N-allyl-N-cyclopentyl-ethane-1,2-diamine. 8 mg,
40 7% yield. "HNMR: & 7.26 (dd, J = 7.3, 8.5, 1H), 7.18 (d,J = 7.2 Hz, 1H), 6.91 (m, 2H),
5.61 ddd, (J=6.7, 17.0, 9.4 Hz, 1H), 5.13 (d,J = 15.3 Hz, 1H), 5.10 (d,J = 9.2 Hz, 1H),
3.83 (s, 3H), 3.13 (dd,J = 7.0, 6.7 Hz, 2H), 3.10 (d,J = 6.7 Hz, 1H), 3.00 (d,J = 7.3 Hz,
1H), 3.05-2.90 (m, 2H), 2.97 (dd, J = 8.2, 6.1 Hz, 2H), 2.75 (t,J = 6.1 Hz, 2H), 1.73 (m,
2H), 1.62 (m, 2H), 1.50 (m, 2H), 1.22 (m, 2H). Mass spectrum (ESI)m/z (MH)" 311.4.
45
N -(3-Phenylpropyl)-N’-[2-(4-ﬂuorophenyl)ethyl]- 1-phenylethane-1,2-diamine. 23
mg, 19% yield. '"H NMR: § 7.35 (d,J = 7.6 Hz, 2H), 7.34 (quart,J = 7. Hz, 1H), 7.26 (d, J
= 6.4 Hz, 3H), 7.23 (d, J = 7.6 Hz, 2H), 7.17 (dd,J = 7.3, 6.4 Hz, 1H), 7.12 (d,J = 7.0 Hz,
2H), 3.21 (m, 1H), 3.03 (ddd,J = 4.2, 8.0, 12.8 Hz, 4H), 2.86(t, J = 8.0 Hz, 2H), 2.85-2.79
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- Met hyl - 3- phenyl propyl am ne 287 Cyl cobutyl am ne 209

2,3, 4-Tetrahydro-1-napht hyl am ne 258 2, 3- D net hyl cycl ohexyl am ne 265

Am no- | wbuBamoB 227 | ow intensity 67 WO 03/ 096989 PCT/ UBQ3/u692027 Pl ate #
4-44-2, well A Veratryl am ne 4-Fl uorophenet hyl am ne 333 2-(1-Cycl ohexenyl

) et hyl ani ne @91 = 5 A, Do 710h N alaseny —17 { kNt byl hihdy L& e, 337
absent 1 -éﬂ)nmspegek%ﬁ% A6h/z ( %gﬁrzgggpﬁgyl%ﬁﬁ’e 91@ QG208 B,
2, 4- Di met hoxybenzyl am ne 333" 3-Am'no-1, 2,4-triazine 262 absent

2- Et hoxybenzyl am ne 317 4-(3- Am nopropyl ) norpholine 310 absent Table 6
Mass Spec Data for Synthesized Ethylpsnedppgings R4 H N-\N' NCR 1-10 H 1
of 5 RINH2 in the 1 position [Mtl ] of the [Mtl ] of the products, R4 = Ph
products,s R4 = H Di am nesjs ¥ups @08k Romn?,LuggDr@R@%ﬁg@ 308 384 258 forned
2- Addamant am ne 321 absent 398 absent 272 tormed <cis-Mrtanylam ne 324 400
274 formed 3-Am no-I|-propanol 246 322 196 absent L-Methioninol 305 absent
382 absent 256 alssbsiitutedytbylenc diythams, ne d@Q8bGIIErdn gvdrotasted on Mycobacterium

tuberculosis using high-throughout screening assay with recombinant mycobacterial

1
11
2.

containing promoter fusion of luciferase to Rv0341 EMB-inducible promoter. This assay

10 quickly and reliably identifies antimycobacterial activity in compound mixtures and/or in
individual compounds. In this assay, bioluminescence increases when the mycobacteria is
tested against an active compound, or an active compound mixture. During this assay, a
theoretical yield of 100% was assumed for every unpurified substituted ethylene diamine,
and the activity of each sample was compared to commercially available ethambutol

15 (99.0% purity). Results were reported in LCPS, and % Max. LCPSbased on the activity of
EMB at 3.1 pM.

The substituted ethylene diamines were analyzed according to the following

procedure. The diamines were dried in a speed vacuum to an approximate concentration of

6.3 mmoles per well. Each diamine, or diamine mixture, was then resuspended or

20  dissolved in 200 pl of methanol for a concentration of 31.5mM diamine(s). The diamine(s)
solution was diluted to a concentration of 200 uM in 7H9 broth medium (a 1:15.75 dilution

of the 31.5mM stock, followed by a 1:10 dilution; each dilution in 7H9 broth medium).
Next, 50 pl of the diluted diamine(s) solution was added to the first well of a row of twelve

in an opaque, 96-well plate. The 7H9 broth medium, 25 ul, was added to each of the

25  remaining wells (#2-12) in the row. The diamine(s) solution in “well one” was serially
diluted by transferring 25 pl from “well one” to “well two”, and repeating a 25ul transfer

from “well two” to “well three”, and so on, on through “well eleven”. In “well eleven”, the

extra 25 ul of solution was discarded. “Well twelve” was used as a growth control to
assess background activity of the reporter strain. The plate was then covered and incubated

30 at 37 °C for 24 hours. Immediately prior to analysis, the following substrates were
prepared: a buffer solution containing 50 mM HEPES at pH 7.0 and 0.4% Triton X-100.
Then, 0.25 ml of IM DTT, and 14 pl of 10 mg/ml luciferin in DMSO were added to 5 ml

of the buffer solution. This final solution (50 pl) was added to each of the twelve wells,
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(1S, 2S) - 2- Ami no- | - phenyl - 337 absent 414 absent 288 absent 1, 3-propandi ol

1- Adamant anenet hyl am ne 336 412 absent 286 fornmed 2, 2-Di phenyl ethyl am ne
368 444 30 oBovayedd 5- Anmi no-| - pent anol
PCT/ US03/ 15927 Table 7 Mass Spec Data for Synthesized Ethyl enedi am nes,
ihmidad} 246 b lﬁ%%h%n lg@mt)d"ﬁadlruﬂosﬂlte'lﬁ’ﬂm[e%ﬁde Bdm R \Léwuas of

the products, R4 = pr oduct s,

= H and Me

Diam nes, 1 Am no al cohol s,

274 350 224 for med PCEFRISVENIO337 096989

R4

Tyr ami ne 278111%8&19@ atiesest afte-thel dwrafetinrubstraR0 8an bddedt ugog aaE@BGOUNJI@I ow

intensity
134 absent

absent 226 1 or mod 1 a e bRk ai Al L5040 R e BIRPK fendlh B Aob R Y 22

f2 og med 25b2 R)'/QTsHérEMB{iMpbam prem8®9 vaﬁaseEiEIdemlmmd 125«*164131' (hoow) pEnt Hnwetll 245
59 162 absept 9 69 [/ \JSO3/ 15027 e ta
b %ryl:&l% %gﬁ {(P sgnowggh be'r_|o é) tedﬁ}y& Ed%f\'\@ Sﬁﬁlﬁ?tﬁ%g@ .

Synt hesi ze

for
~-]

10

15

20

25

30

cq_ﬁo%l}%{]téwg qmngg)?ﬁgﬁ 1\:?’19%0%%% ég}wrgﬁ? 13- Ani no- 1- propanol 217 231

ionlno sen sen

I am nes,
10% lu01ferase activity, based on the activity of ethambutol at 3.1uM.

Figure 6 represents typical assay data in the luciferase reporter strain containing an
Rv0341 EMB-inducible promoter. The data represents values obtained from the HTS Luc
assay for compound mixtures of one row (row D) in the 96-well library. Row D was
subject to several serial dilutions. The effectiveness of the compound mixture in the assay
was measured by the intensity of luminescence, and compared to ethambutol (100%
intensity, 99% purity) at 3.1uM. Each curve in Figure 6 represents one well, or ten
compounds. Results are reported in percent maximum Luminescence Count per Second
(% Max. LCPS). During the screening, a theoretical 100% chemical yield was assumed for
every unpurified compound. Concentrations are given for a éingle compound. Based on

this initial screening, 300+ compound mixtures showed anttTB activity.

EXAMPLE VIII
Representative MIC Experiment

The Minimum Inhibition Concentration (MIC) is the concentration of the growth
inhibitor, here a substituted ethylene diamine, at which there is no multiplication of seeded
cells. A microdilution method was used to determine the MIC of the substituted ethylene
diamines, capable of inhibiting the growth of Mycobacterium tuberculosis in vitro. In a
representative MIC experiment, bacteria, the H37Rv strain of Mycobacterium tuberculosis
(M.th), was cultivated in 7H9 medium to a density of 0.2 OD (optical density) at 600 nm.
The bacterial culture was then diluted 1:100 in 7H9 broth medium. Stock solutions of
isoniazid and ethambutol were each prepared at 32 pg/ml in 7H9 medium. A 3.2mg/ml
solution of isonizid and ethambutol were each prepared in water. The solutions were then
filtered, and diluted 1:100 in 7H9 medium. Each drug, purchased from Sigma, was

“laboratory use only” grade. A 10mM solution of each substituted ethylene diamine was
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R NH2 in the 1 position [M1] of the [M+l] of the products, R4 = M
products, R4 = H D amnes, 1 Am no al cohols, 13 Tyram ne 278 292 absent
196 absemvo i3/ogedasrant am ne 292 absent 306 absent 210 for n®dT/US03/15927
ci s-Mrtanyl am ne 294 308 absent 212 fornmed 3-Am no-I|-propanol 216 230

absent 134 ahsenrly of )
Cycl ooct yl aﬁ‘l&ne 2615@%{%}“%212%? 108?2)6?%?1?{& m%‘%gﬁ%%e%nﬁkﬁéaﬁ‘p‘;%ﬁ 396208
I8

gg (2) agsent 294! platerfears A Srongbghrd pgdimas cc\dtarmgla abendiorpe St mellgoeroassent
absent fo d

5- Ami no- 1- péﬁ%ukﬁ)ﬁmg%f dﬁ%% l%)sen%l Xll@ih then?@ @%Wﬁkﬁgéﬁ%ﬁgﬁm 165

Spect r oscopyulPwas wided\idRvel bA &, atvasher@hamlni@di santian, VIXKRLANGAS addeImI edt BMagnxet i

Resonance Spectr to Alto, | ifor

Repr coontac| YRR s ERubiicd e G sreiels Bou P8l gl epimn g

anal yzed by mpspetiprlyNVR seral rdéipti@sefidastt subeutptre@temylehwaapmm‘ anldetBe issnisdidwand i n

Ee?g\l;v_e égnp Oe{%l%ltoq R@nrtoT Xgé];?%rﬁwfeﬂgctr{ﬁg E%cﬁlsr%w %'Iolr g)?amrylé[ a%grrlgf %l‘ltrxltgosn 2Hogs S hown

- (3, 3-di ph@wyctpcopwa) abﬁp@nmmhgzmﬂithaang 560 [rgoftBé%evfbﬁsbeEItdithe nekNVR: S
728715(m urél I I Héﬁ)o L 63 ,Jépt
7.6, 9.8 Hz, COEFSDCUU‘? wiall. L& eagh e *2 §9“(“&d 1 gt the figal “‘%‘H‘jvas Cf%deés)
2.08-1. 9% ( nNe)&"bO:O pllof £e ﬁﬂlﬂtecﬁH)WR\lstﬁﬂn oM. tﬁH)as alld&ilto( éch dell2. Fhe MG, wdH) .

Mass spectrum (ESI) nz/z 417,
COWDOUIEl)d 7 platg: was %hen coveregdl\g;li)d incubated at 37 (\,‘/\Q)rolgldgygs6 %"%e Egrv/vzgsrgad/ fl r5 t%%zerlal

N- (3, 3-Di ph grmlr prﬁ(dn) Blvrh( dsirdARNS lﬁ@éﬁu&e)retrhamckya% -ddieafinBEto KE]hET,
22% vyi el d. |sz 6 30715 (t

H%fi395 ,,J=7.6Héé 1H);
2.91 (d, J Joyes cpﬁcentrg{t}cbn of@ub@h{t@f&ethglene cylalgma tllﬂgblﬁil V‘?P—}f; gr(?v_vthg)f(t " ] =
1.3Hz, 2H); @2 (g, J = 8.0 Hz, 2H); 5 1.98 (br d, J =1.7 Hz, 4H); 1.72
(d, J =12.2 Hz, 4H); 1.62 (d, m? J =12.2 Hz, 4H); 1.51

15 A representative plate layout, listing concentration in each well, is shown in Table
9. Table 10 lists MIC and LD50 data for selected compounds. The LDS50 is the
concentration of the substituted ethylene diamine at which 50% of the cells (H37Rv strain
of M.tb) are killed. Table 11 lists MIC data for purified substituted ethylene diamines in
comparison to ethambutol (EMB). Figure 9 shows the number of substituted ethylene

20  diamine compounds with MIC activity at various concentration levels.

Table 9

Concentration in Each Well (uM) Based on Columns 1-12

DRUG
soniazid 582 [ 9.1 |45

5 28 1 .64 | .82 |91 | .45 (.23 |.11 | .06 |.03
thambutol {28.7 | 4.3

5 19 1 .60 | .80 .90 | 45| .22 .11 | .06 | .03 | .01
ubst. 500 1.2 | 5.6
thylene 50 {25 |25 81 [ 91 {96 .98 | .49 | .24
iamine

25
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(br s, 6H). Mass spectrum (ESI) mz (M) + 403.6. Conpound 10.
N-(-)-cis-Myrtanyl -N - (3, 3-di phenyl propyl ) et hane-1, 2-di am ne. 14 ng, 11%

yi el d. 1HvOLG/0bdvBd (500MHz) S 7.30-7.10 (m 10H); 3.95 (m PCH)ySoZ1B27 2. 83
(m 4H); AB. 2.80 (d, J = 7Hz, 1H); 2.76 (d, J = 8Hz, 1H); ; 2.65 (dd, J =
9.6 and 7.6 Hz, 2H); 2.42-2.20 (m 4Hgpmwpie2it®9 (d, J = 8Hz, 2H), 1.90 (m
8H); 1.42 (m 1H); 1.19 (m 2H); 1.17 (s, 3H); 0.95 (s, 3H); , 1.00-0.8

(m 2H) Mass spectrum(ESI KWeZi x I keRcted PofipRRAYNd 14,
N- (3, 3- Di phenyl propyl)-N -exo- %t ry_hcﬁor nyeef anéﬁ? 2-diamne. 17 ng, 16%

yield. 1H MR ( 500Nz Z 30-7 15 (m - 2 l;/f J.=7.9 Hz, 1H);
2.86 (dd, J 9”&‘3.5%d %Déo(“iv—g MY M’ﬁf(‘?%mfig ‘1) o a¥d 3.3 He, 1H):
2.64 (t, J E7—frHbe 2H) 230 i = bl —SH 23226 (m 2H) 2,30
1H), 150_1433?"7"}5‘625 — -.3? (\A%J: '-+.L7_a]§i'| 1315g¥2, J.I_% 48€1H’ n'), 1.20
(dd, J = 1p—4zandiod ek (g =20 and 8- 9 gz, 1 H, 1.08
(dd, J = 2. b—agntr& st tHE a0 (Jgesehs 8- 3 anged + 12%t) . Mass
spectrum ( BSH)ys91z13(hti 34933 GogTpoungssehs (25 13.632 2048

N- (3, 3- D phenypropgrsT N =(1Sh1 (gt hyt gy etexane)Btgiane-3tga2- di am ne. 5
ng, 4%vyieldTp ‘15:1_953)3(: rum3QtESi4)50 Z (O &dz% [30D. D. 140MHIEHes [32.

N- (2, 2- Di phenyilfgt itz N = (T a43) <[ nyhermee- 1, 218izen 563168 my, 48%
yield. 1H NVR1580 (GZ99WVHZ) T G17. @0 . 1036188510H); #8458 §.247664 = 6.8 Hz, 1H);

I
E

3.34 (d, J T 2H) T 3.02 (m4H)49-290(m1H)215208(m
1H): 1.94 (m 1H): 1.72-165 (m 2H): 1.48-1.30 (m 2H): 1.27-1.10 (m 2H):

%H;) 6 ﬁ/ggs‘];pégt ? re]:dgéfe)lerz ur&% gls%’?stgo %na%gﬁﬁ% é’apoungg (10 compoungis

N- (2, 2- Di phegyy|wdihy| $yrthesizdd %dﬁ]mn&fhwbﬁf&ﬁtbdl |e)}@fldﬂaﬂﬁarﬂ.mé’s- dfle&mlrlhﬁ lnﬁspﬁedrg 6%
y|eId 1HN|\/R(500|\/Hz S 7. 9 {EO—QI étr fzé 1 H;
3.24 (dd, J vacyuryandfhen fesuspppde EH?MSQ °79te{1 g2 8011%‘2, ratign of m?ﬁ“(t J =
6.0 Hz,m 2H); 1.95 (m 8H); 1.69 (d,J = 12.5 Hz, 4H); 159(dJ—119Hz
411); 1. 40 and 1.39 (br s, 3H); Mass % g ItErum(ESI) 40 mz (VH) + 389. 0.
Conpound 167, N- (2, 2-Di phenyl ethyl)-N ‘%3 SC‘ chls- nyrt anyl et hane- 1, 2- di am ne.
54 rrg, 38%yield. 1H NWMR 6 7.%ic Dath8odMikified Skhpledt. 13 (t, J = 7.6 Hz, 1

H, 3.26 (d, J = 7.6 H, 2H), 2.86 (dd, J
Plate set-up

INH

58.25 29.125 14.56 7.28 3.64 1.82 0.91 0.45 0.23

EMB

28.75 14375 | 7.1875 | 3.594 1.797 0.898 0.449 0.2245 | 0.1125

CMPD

500 250 125 62.5 31.25 15.625 | 7.813 3.9063 1.953

Avg INH MIC (uM) Avg INH MIC (uM)

0.91 0.91

Avg EMB MIC (uM) Avg EMB MIC (uM) Avg EMB Avg EMB

7.1875 8.37 7.25 7.25

15

Cmpd MIC (uM) BACTEC
(EMB:
2.5UG/ML)

1 250 250 125 125

2 250 250 250 250

3 31.25 62.5 15.6 15.6

4 125 62.5 62.5 62.5
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45 = 4.3, 8.0 Hz, 411), 2.76 (dd, J = 7.6, 12.2 Hz, 2H), 2.37 (ddd, J =
1.8, 9.0, 12.5 Hz, 1 H), 2.12 (dg, J = 1.8, 7.6 Hz, 111), 1.98 (br s, 2H),
1. 98- 1. 84WOM3/ Adﬂ}m 1.39 (ddd, J = 2.4, 4.0, 6.1 Hz, 111) pCI/us®3/(s27311),
0.95 (s, 3H), 0.91 (d,J :100Hz, | H Mass spectrum (ESI) mz (MH)+
377.2. 71 V\fa;,ypﬁ 09698MIEEM)US)37 15927  Qompournd 38. BACTEC
N-(-)-cis-Myrtanyl -Nj- (2, 2-di phenyl et hyl|) pr opane-|1, 2- di am js: 39 ng,| 30%
yield. 1H INVR (500MHz) 6 7.30-7.15 (m [10H); 4.13 (t, J =28z, 1 H);
AB: 3.28 (d,5J = 7.5|F00 1 H)08.24 (d,|W0= 7.5 |H0 1 H),|3.26 (d, |[J = 6.1
Hz, 2H); 2./ (M T {313 88- 2783 (M 2ZH)395 2 7013@dd, JF 45,7 9.0, 13.0
Hz, 1 H), 2-p8fddt P15 s0 1659y T4 0 T H 3 35 (M 221 (m
1H); 2.00- 180 {m—6H) i i 401 (P27 —s 0-93—(s5—3H);
0.89 (dd, |1= 9.7 an'® 2 b, 11?-5 Mhss SRRt ruml( &&ﬁm7 (M) + 3910,
Conpound 40.1910 N (2] 288 bhenyll&PHy1 ) - N -8R, 2R,
5S) - (-) - i sgpilnocanpheyl-#t hane- tofandnaggdi ne-2 33  ny, 3923% yield. 1H NVR S
7.31-7.18 (jm3 I0H), #3103 (T, J3£29.5 Hz,|1B6H), 3./266(d, J FI8.0 FHz, 2H),
3.14 (dt, J76-0; 1115-52,5u H) ,155245-1), 273G (qd, Jrg 2- 0, 6 0 Hz, I11), 2.34
(dt, J = 2 —30+z door) 2784t 96 (st Teggtdt =206 Hz, 1
H) , 1.71(de15, 1 = 2|8 15 1850 1022009 3 b 0o (d. 14 7.0
Hz. 3H), 0.9 (d,J= 62.% He. Jﬁ?? o. oL (31.5'63I—h. 18%hss spectrum (ESI) mz
(|vH)+ 377. 3.21Conpoung 1A®5 *N- (1 P18% s- Myrtladdyl - N - (I8 2R, 3R
-(-)-i somznocarrphﬂyl.ﬁt hane-3%].25 di am ne.8 42 ng,| 1533% yiel d. 1H NMR 8
3.35-3. 20 (jm3 OH), 2 gpzs(dd L31—-25+ 0, Z.[05Hz, ZHA),15& 45-2. 83 (m 20 4H),
2.17 (s, 3Hy3y2B6 it 357350 Her s 2 0-Tagkm— 6t $90(dd, J =
2.1, 5.2 H 1H), 1 (dt,J 8 4.4z~ 1H) 1 1°51 (ddd 3 = 4.6, 10.0,
13.0 Hz, 1 H. 125 317), AT (s. 138° 1.12%d> 31 =8 Hr, 3H | 1.03
(d, J = 10. 328Hz 1 H) 1250. 98 (<62§ H, 0.]942fd,J 43828 Hz,|1H), 0.94 (s,
3H). Mass sjpsctrum (EBLym z (Mear.s 333. 6. 2B5Conpauidd 52.
T-H( %IVBR Di ghegl?%l propy 3195 cyc1' Q:gg;_t5y| e'E oF ﬂsﬁl Z-dijamieie. 20[ng, 18% yi el d.
). U b . J. 1 B . .

1H) ; 5 06 ( ’, 1965 7 1\15'625’?.,{"_?' 70(5&17'8—33?’— 5.0 uzmrém
2.61 (t, J27.3 tz |9%F, 2 271%%P 01 = 736%P, 21'%%1.83 {m 2H): 1.74 (m
2H): 1.65-1.30 (m 10API330 [7813 3.9 39

35 62.5 62.5 15.6 31.25

36 31.25 62.5 15.6 15.6

37 15.625 * 156.625 3.9 7.8 1.25

38 7.813 7.813 3.9 7.8

40 15.625* 15.625 7.8 7.8

41 31.25 15.625 15.6 15.6

42 31.25 31.25 1.95 3.9

43 3125 31.25 3.9 7.8 12.5

47 15.625 * 15.625 1.95 7.8 5

51 31.25 250 31.25 31.25

52 15.625* 15.625 3.9 3.9

53 31.25 31.25 31.25 31.25

54 31.25 31.25 15.6 31.25

55 15.625* 15.625 15.6 15.6 25

56 500 >500 500 500

57 15.625* 7.813 7.8 7.8

58 15.625* 15.625 7.8 7.8 5

59 15.625* 31.25 15.6 15.6 12.5

61 62.5 62.5 31.25 31.25
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Conpound 55. N-(1- Adamantyl net hyl) -
ng, 6%yield. 11-1 NVR (500MHz):

NI

6 3.08-3.02 (m 1H),

-cycl ooctyl et hane- 1, 2- di am ne.
3.02-2.98 (m 2H);

6.

7

2.97-2.92wOrm3/02dd39 2.36 (s, 2H); 1.98 (m 2H); 1.93-1.86PCmMUSEM)5927
1.80-1.50 (m 19H) 35 Compound 57.
N-(-)-cis- ¢Ihﬁyly| M(IG noogtytyettang=1,2=diram ne. 18 Adteyield. 1H
NVMR (500MHz) 6 3.0512.95 (m |4H); AB: 2.76 (d, J = 7.5 HzjeMs: H), 2./23 (d,
J =8.0Hz,|21H,; 2{76 (dd, J = 11.6 and 7.3 Hz,| 111); 2.?3“‘(/'6’6! Ji=11.9
and 8.2 Hz,[a21); 2. 405.22%84 (m31126l); 4012628 (quiditast, J 8.0 Hz, |, 1H);
1.97 (s, 3Hg3 2. 00-1]g#s(mM ©OH)g245L. 80- L1 g9W2o6mMm 2ZH)625L. 68- [.38 (m 11H);
E'ﬂ'i's(l(vls_lj_i_?’éo- 2 gzn(szgé;J);Egi %2' At =9385z I3 Fass spectrum (&Sl )
N (2- Addamantyvl)-N - ey %sc;yl el hizfte- 1, 2- di-4Ri ne_ |78 9%y —23%yield '{H NVR
8 3.06 (m , 3. 031?-92,5J = 61916%%,, 21y.8 2.93 (t78J = 55 Hz, 2H),| 2.83
(br s, 1H),|@88 96 (s, |8, 1.9500. 80 (m 50QH), 1./8®01.50 (m 20H). WMhss
spectrum (ESH) Mz (M. 305. 1628 VWO 0338926989 @ﬁ/25803/1>927 Conpound
59. N(WC|%tyi)-N GléR’ 2RT3R; 156
59) - (- ) - | soppnocanpheyd pthane—2-di-ari 15 r.m, Pl yeHg—HH-NVR
(400Mz): 6,9 47 (dt|°3°= 6 0| %P0 H7ﬁ"‘I,’H\25 3_40-3-%3 (m 70y 2 44 (tq,
J =20 100 Hz, 1H 312536 (dt3.2P = 2. 0/58. 0, 10.1§6r|z. . 2.09 (dq,J =
2.0, 5 7.2l %, 1H), |2.626".90 3145 3H), |1588-1. 79 15H 2H), 1.78-1.63 (m
4H) , 1.65-1.:\31) (m  8Hp1.28. 18 (|@1.26 = 6. 168, 3H),| 1b.66 (s, |3H), 1.17 (d, J
= 7.2 Hz, 1lHjpz0-96 31 255r|) |\;bg>1525 bpe soBT (ESH) ¥ % (I'V'I-I“) F—307. 4. Conpound
62. 10 N-(-}) &S My HA—N—CES—( et h"-ocyc.uh %6e,m..a‘.e +2-¢diam ne.
48 ny, 46%y1 L d 1 VR _(500IVHZ) ﬁ?g%-q 00 (jm ); 2198-2 05 (im 2H);
2.92-2.84 (%%H) . 2/7853(dd, [3'S31. 9 4d¥57. 0 Hz.1-?5H): 2]1983(dd, ] = 11.9
and 7.9 Hz,[111H); 2. 738(%f | H)78B 39 (nmy8 1H);: 2.728 ( quinbet, J =|8.5 Hz,
1H); 2.00-1 86 (m 6HI5.63582-1.16626m 2Hy;8 1.68 (m5.82H); 115%8-1.42|(m
2H); 1.32- 134G —(m 6"“7.81:1*19 (51,5_5’@5“),ﬁ. ¥3 (d, J=6rg Hz, 3H); 1.07 (jdd, J
15 = 12 and 1’318!-'.2, 2H}- 02— (degs5g—=F21apge 3 gt 698 (st 0.93
(dd = 9.7 1_H) ISS_spectriim (ESI W3 vl 68 9.
19 125 62.5 cont ' ’[nodafa
contam
125 15.625* 16.625 cont no data 6.25
134 >500 >500 500 no data
151 15.6256 * 7.813 cont no data 6.25
164 62.5 125 cont no data
165 62.5 62.5 15.6 15.6
EXAMPLE IX
Secondary Screening and Evaluation of Substituted Ethylene Diamines Against
Drug Resistant Patient Isolates
5 Secondary screening was performed on some of the substituted ethylene diamine

10

compounds to examine their activity against three clinically resistant MDR patient isolates.
MDR Strain TN576 is classified as a W1 strain (STF, INH®, RIF®, EMBF, ETH, KAN®,
CAP®) strain TN587 is classified as a W strain (STP®, INH®, RIF?, EMB®, KAN), and the
third strain TN3086 is classified as a W1 strain (STPX, INHR, RIF®, EMB®, KAN®). Each
MDR strain is highly resistant to ethambutol with MIC values exceeding 12.525uM. The
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Conmpound 65.

N-trans- (2- phenyl cycl opropyl )-N - (1-adanmant hyl ) et hane-1, 2-di am ne. 18 ng,
16% yi el owO 0309d9BEss spectrum (ESI) mz (VH) + 311. 3. Conpo®ad/is63/15927

N- (3, 3- D phenyl propyl )-N - (1R 2R, 3R,

5S)-(-)-i sommcmhﬁyfoﬂbm@esu%st&u@aamme &ammas R Yig! ;ip 117H RVR41,
(500MHz) S7268£3 (t 1H; 3.09 (m 1H; 25
2.92 (m 1H)compo (#ﬁ?arzi#m’z“’@zdf(t?ﬁmmfor 321 thise patjeniyisplates. 97 (s, 3H): 1.82
(m 1H; 1.68 (m 1H); 1.21 (s, 3H; 1.12 (d, J = 7.3 Hz; 3H); 1.01 (m

1H); 0.92 (s, 3H). Mass spectrum (ESI) mz (MH)+ 391.4. Conpound 73. 30
N- (2- Adamant yl ) -[ 2- (2- met hoxyphenyl ) et hyl ] et hane- 1, 2-di am ne. 21 ngy, 19%
yield. | HNW 6 7.22 (dd, J =8.2, 7.3 Hz, 1AH), 7.14 (d, J = 7.3 Hz, 1
H, 6.89 (d, J =7.1, Hz, 1 H, 6.87 (d, J =_8 Ve, 1 H), 3.81 (s, 3H),
3.06 (t, J =7.1 Hz, 2H), 3.06 (m ; 2H), 2.93 (t, J = 7.1,
2H), 1.95 (br s, 2H), 1.90-1. 80 (rﬁ 7H), 1.78-1 (m 6H, 1.59 (d, J =
2.5 Hz, 2H). Mass spectrum (ESI) M—|)+ 329. 4. \36 Conpound 78.

N 2- Ada man yl-N -2, 3-di hydrlg| | HET 2-yl -ethane*,2-diamne. 4.3 ng, 3%
yield. '"H NWVR 6 7 20 (dd ?/,;} 8 5 Hz, 2iM)e” 7.M8 (dd, J = 5.5, 2.1
Hz, 2H), 3.71 (quin 3.19 (dd, J = 5.8, 15.9 Hz, 2H),
3.13 (br.s, 1 H, 305(m 4 , 286(de 4.8, 40 15.8 Hz, 2H), 2.08 (m

2H), 2.00 (m 6H), 1.961.88 (m 4HCompol@-MP8D6(m 3H), 1.74 (m 4H),
1.68-1.60 (m 2H). Mass spectrum (ESI) mz (VH) + 303.4. Conpound 109.

N- Geranyl - N - (2- adamant hyl ) et hane- 1, 2-di am ne. 27 ng, 24%yield. 1H NVMR 45
(400MHz): 6 5.40 (t, J =7.2 Hz, 1H), 4.78 (br_= H? 3.64 (d, J = 7.6 Hz,
2H), 3.34 (m 2H), 2.07 (m 2H), 2.88-1.95 ( i Md.95-1.85 (m 4H),
1.82 (m 2H), 1.88.1.70 (m 4H), 1-MOAT8Rwirm , 1.67 (s, 3H), 1.56 (s,
3H), 1.50 (s, 3H). Mass spectrum (ESI)nfz H(M) 4 307.4. 73 WO 03/096989

PCT/ US03/ 15927 Conpound 111. Me
N- Ceranyl - N - (2-et hyl pi peri ﬁl'e e§ e-1,2-diamne. 44 ny, 42%yield. 1H
NVR (500MHz): 6 5.22 (t, J /4, | H; 504 (m | H, 3.52 (d, J =7.3

Hz, 2H); 3.05-2.85
H) 5 Me Compound MP 117

—N ©
\llllll
R \\\\TMG
©

Me

R1.241 (compound 37)

(S) Me

H @ Me
O/N\/\N““‘(;a, ®)
H
10 Me

Compound 59
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2. 66
3H) ;

(m 4H);
1. 70(s,

7.3, 3H) .wkasgegectrum (ESI) mz
-(cycl opentyl) et hane- 1, 2- di am ne.

N Cer anyl -

1.

~allyl -

(m 1H);

65 5 (s,

NVR 6 10 5.86 (ddd, J

1H),
(d,J
Hz,

5.25 (d,J
7.3 He,
111), 3.02

1.74-1.66 (m 3H),

(m 2H).

N Ger anyl -
(500MHz) :
7.0 Hz,
3.42 (d, J
4H); 1.63 (s,

7.

ng, 70%yi el d.
3.7 Hz, 15 H);
(dt, J
1.46 (m 2H);
3H); 1.19 (m
(two d "I

= 10.

= 8.7 Hz,
3. 28

2H),

(m 2H),

515(
0 Hz,

3H)
1 He,

1.65 (s,
Mass spectrum (ESI) mz (MH)+ 305.3. 1

- di phenyl et hyl et hane- 1,
6 7.40 (d, J

t

(MH) + 363. 3. MERWRAH W ckdR td\i,td\lemm&e
TH NVR ( 500Mz

3.05 (dt,
12.2 and 7.3 Hz,

2.44 (m 2H);
3H) ;

3H), 1.5

7.2 He, 4H)
J

3.00-2.78

J

1 H;

1.58 (s,

2.08 (
3H) ;

10%161 6.7 H,

RPN

56 (FEXN) N/%-@

8(55

2-di am
7.29

20 2.93

3 H)The Iesgbs frgm tlg;_ﬁtudylars 8h0(vs§1 in

(-)-

m 4H);
1.50-1.35

5

73+,14
»

H, 1.

ne.

(t,

7.
7.5, 1H); @nmunér%?%m)

e L Tl

ci s- Myrt anyl propane- 1,
25 3.62 (m 1 H);
11 5 and ThldHz, 1 H);

2.40 (m 4H);

151. N-[2-(2-Methoxy)phenylethyl]-N-(1R 2R 3R,

55)-(-)-isopin
(500MHz): 6 7.
6.8 8 (m 2H);
35 7.0 Hz, 2H)
1.82 (dt,J= 6.
1.22 (s, 3H 1
3H). Mass spec

N 2- ( 2- Met hoxypt

g,

(m 2H),
45 ny,

28(dJ
5.30 (

4H)

20% vyi el
3 Hz, 4H);
4. 89 (br

3.18 (dd,

3.06- 2.92 (m 2H);
2.06-1.84 (m 10H);
1. 37 and 1s&6eridgd¥ Sdbstiduted Bthylewd Diathires Aghingdz, 3H); ;
0-2%@r@gl\"lgesﬁtaﬂﬁz(tfem“ﬂates’il»‘QMIﬂZvahl'é)s in 6y/8H (s,

. SS

(qU| nt et
1. 70 (s,

pcanphey
3 (t, ]

-ethaﬂe-l, 2-
=58 Hz_ 1H

dlﬁ;m ne|.
13.1(

675817@,

50%-gihel d.
5.8 and

3.848 (s

2,80 (

f

3 2t-d};113u1\11)’:=

J =7 0 H-

—~=

D MRAnth 2.

Hz625 | H)

i [

3.5 Hz,

1.80-1.50 (m 2H);

0.89 (t,J

(MH) + 293. 4. Conpound PLG/US03/15927

42%vyield. 'H
15.9 Hz,
m 1H), 3.59
J=8.2
3H),
1.50- 1. 40

d. 1H NMWR
7.21 (t,

s,lH)

J

00 2.17
WF‘EE@S)%?H z

2-di am ne. 82
13. 7 and
2. 86

J

1. 56-
1.20 (s,

3H); 0.94

spectrum (ESI) mz (MH)+ 346.9. 30 Conpound

1H NMVR

.8 Hz, 1 H);
3.01 (t,I
.00 (m 3H);
1H);

b rMPL UES

'_"_C_l

o 3N

-
—3 T

.) 26@fM—|) +

RL 247

N—=altyt
(or3 34 uM)

opentyt—e
PE

2-di am ne.

); 0.93 (s,

8

10 WT= wild type of M.tb
EMB as 2HCI salt

R1.241 as 2HCI salt

Table 13
15

Screening of Substituted Ethylene Diamines Against
Drug Resistant Patient Isolates — (MIC values in ug/ml)

3806
50
0.05
0.1

587
50
0.05
0.2

576
50
0.1
0.2

WT

1.6-1.8

Cmpd#59 0.05 (or 0.13 uM)

Cmpd#109 0.10 (or 0.18 uM)
Cmpd#59 as a 2HCl salt
Cmpd#109 as a 2CF;COOH salt

EMB

20
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40 7%yield. ' HNWR 6 7.26 (dd, J =7.3, 85, 1 H, 7.18 (d, J = 7.2 Hz,
1H, 6.92 (m 2H), 5.61 ddd, (J=6.7, 17.0, 9.4 Hz, | H), 5.13 (d, J =
15.3 Hz, wObB/o09d840 (d, J = 9.2 Hz, | H), 3.83 (s, 3H, PCTASI"HE27 = 7.0,
6.7 Hz, 2H), 3.10 (d, J =6.7 Hz, 1 H, 3.00 (d, J =7.3 Hz, 1 H),
3.05-2.90 (m 2H), 2.97 (dd, J = 8.2, gk 4z, 2H), 2.75 (t, J = 6.1 Hz,

2H, 1.73 (m 2H), 1.62 (m 2H), 1.50 (m 2H), 1.22 (m 2H). Mass spectrum

(ESI)mz (M) + 311.4. 45 Drug Resistance of Each MDR Strain

N2- ( 3- Phenyl propyt ) =IN=1 Aﬁ( Z4-{iugrophenyi) yitL- ] Tytethane-|1, 2- di am
ine. 23 ng, 199 o AT | HINVRYHg BiHas Riff Em— Bihg 1Kg | Oy Capr | Qg |(quart, J=
= 6.4 d,

7. Hz, 1H), 7.26 (d,| J E 6.4|Hz,|B11), 7 17=17.6 |He, | 2H), 7. 17
(dd,J =" 7.3, 6[&FE 712 (0. IS 70 e, 28 3 2L (Mm< 1 H, 3.03
(ddd, J = 4.2,§6o, R 4&), é‘.sesR(t,qS om,s’;zrl‘ 5

] usa m [ = 12

, %, )N p5%eH.2. 79 74
WD 03/ 096989 P 3/ 15927 12. H., [2.74-2.164 {m |4H), 2.61
(t, J =7.7 Hz| s&2Wy . | R- 96 {qui gt ,| &R =| R 6 He. | 2H) r VB$S |spec¢tgum (ESI) m z
(MH) + 377. 3. XAMPL B VI 5 M ! Tubercullosils RvD341p luycs OruglResponse
Substi tuted etfngoenel di arirnes, as, @&es¢rr bedk herei nR were jtested |on
Mycobact eri um | wubericul osi s usi ng hi gh-throughout |scrieeniing assay with
reconbi nant nyeebacteria contat-ntng-promoter—fustoen—of—tuetferase to
Rv0341 EMB-i ndBci kdssstapt onot er. This assay 10 quickly and reliably
identifies ant grg/sg%gmlgri al activity in conpound mi xtures and/or in
i ndi vi dual conpounds. In this assay, biolum nescence increases when the
mycobact e¥i a i §TP e&éeptdmaigai nst an active conpound, or an active conpound
m xture. Duri ng\ld}tllgi@on%ﬁay, a theoretical yield of 100% was assuned for
every unpurified substituted ethylene diamne, and the activity of each
sanpl e was conB#relifampieBnrerci al |y avail abl e et hambutol 15 (99.0% purity).
Resul ts were rep@©@dahbutéiCPS, and % Max. LCPSbased on the activity of EM
at 3.1 W The substituted ethylene dianm nes were anal yzed according to the
following proE&guE@ionyRidedi ani nes were dried in a speed vacuumto an
appr oxi npj € COoRgRPiKaRhh@mof 6.3 mmoles per well. Each diamne, or diamne
m xture, was then resuspended or 20 dissolved in 200 tl of nethanol for a
concentration &fP 3%l X874 ne(s). The diamine(s) solution was diluted to
a concentrati ogapt 2PRoMyéiR 7HO broth nedium (a 1: 15.75 dilution of the
31.5mM stock, foll d by a 1:10 dilution; each dilution in 7H9 broth
medi um) .  Next ?Y%Oaﬁl(?fer%‘{‘ﬁe di l uted di ami ne(s) solution was added to the
first well of a row of twelve

15 EXAMPLE X
In Vivo Animal Studies

= .

Animal models were used in the final stages of the drug discovery cycle to assess

the anti-microbial efficacy of some substituted ethylanediamine compounds in a
representative system of human disease state. The in vivo testing approach involves the

20  inoculation of four-six week old C57BL/6 mice via aerosol, containing approximately 200

colony forming units of M. tuberculosisH37Ry.
A. CFU Lung Study

Mice aerosolized with M. tuberculosis H37Ry were examined for 10 to 12 weeks
following inoculation. Drugs (substituted ethylene diamines) were administered via the
25  esophageal cannula (gavage) 7 days/week, starting at either 14 or 21 days post infecton.

Bacterial load in the lungs of five mice per group were determined at approximately one-
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in an opaque, 96-well plate. The 7H9 broth nedium 25 |, was added to each
of the 25 remaining wells (#2-12) in the row. The diam ne(s) solution in
"well onewowam®esially diluted by transferring 25 gl fr @acr/uses/issone” to
"well two", and repeating a 25gl transfer from"well tw" to "well three",

and 0 on, NehHRHAM by Eablc SbBHP Pounys! MWl RUEY Rl difeliy ol &nt O

sol ution was disca _ was used as a growt
assess backgirauniheaanti-tnbergulodis tdmeg isepioritlernd tte dhar secPhé Iple admg.vekantthven.

covered and 4 i W I to

anal ysis, t hfggiﬁ%%?(fggmgr?%qrsng tg?rzlgﬁe{se&\%\der%te zgg}r{%%%ra Jé%r!mg "g%%’ er ﬁég% i oghe

cont ai ni ng S@bstivittiERRPend diphings, @ompehing .34 Y6 ohrpiotnd S KarklD@®@mpoilink H)9, @ekceaph  of
1M DTT, d. 1l f 1 / luyci ferin i Q wer dded to 5 f the
but for sl ut o *ThrdReaTo | Shlers o S B TR e taoenhy et ve
well's, 75 WFO3N0H6D8Rs.PCTLAdBOBIdY5 92 humbemeittcing fprnaihg enitd ((FU)nbatbedre on

period had run. T | ym nescence fromeach well was. neasured 20 m nutes
L er t ho. | UETTaPPf: 2o UPTRTEe e deRies fueyos bR AR A Bomner s,
Gove, Il1li ngi S) an%gi noneter (55/well). Figures 6-8 show typical assay
data for the>l uciferasy ?’eporter strain containing an 5 Rv0341

EMB- i nduci bl e pr ter. Wth seri ElLution 0

96-well library p éiﬁlél.ty icé)ﬁl %unfgbsa %ﬁ%mg%gd E{)Jgn%)éfg\\%#létgﬁ %F{O?ﬁ[%lgé)ffgﬁﬁill ene
di am nesli tpatladogyedst to BL%Urihlbutler aae daetmived yy chgsetonwithhte dCiUALLYy of
et hanbut ol .1 Figure 6. represents.typical. assay.data jn the

| uci f er ase ?%b rt esgtr%éi]??ﬂ}?!)%?'a‘?'%i eéergﬁleg%yo‘ﬁ}ﬁl?%%iqfltﬁ? ncf’t) °8'°BF Shot'er .
The dat a repueaendfshe/mhgie Quahditationey ihgpectionhiea £ sutregatdfor @8V alytefromatdmipound
m xtures of one.ro row D) in . the . 96-well 1ibrar Row D was.subject to
several seri¥d dfef éoﬁﬁgtesfﬁg’emté‘ﬁ%\?\é%@s? dST‘e“Png %ﬁlﬁ&ﬁ%ﬁ%% T the
aSﬁaxr/Tb Wals Emﬂts.urmel 1d33ont B ﬁr@aﬂﬂslytexaxﬂlﬁl)ed,uﬁ& fescenhegs a8 greespaneplhed

et hanmbut o 100%_ intensity, 99%purity) at 3.1M ch curve in Figure 6
represents oRECHE|amantdicatio, The dsion shdy tdistivies el eog(s}iet%agﬁorxﬂfaéﬁfc%%t

maxi mum Lum Resepres oEaiéiseRRIpaR @ d Fibare( 2 iiésents @Rfa) fronbu dsid@ stud@. The
screening, a theoretical 100% chem cal yield was assuned for every

unpuri fied comsmemdng EEHendt aeishere BFewss {%kn for a single conpound. Based
on this initial screening, 300+ conpound m xtures showed anti-TB activity.
EXAMPLE VI 11C20 Repic#¥8mditi ve M C Experinent The M ni mum I nhi bi tion

Concentration (MC).is the concentration of the ﬁ:{gOWt ) in(?i bi torf here a
substituted et hyl ORI At d5eessedtusipRidcPPSE IFeTatation s y'm'n'li‘t‘ﬁ P s Begmed eeded

20  with ten C57BL/6 mice per candidate. Every two days, the mice were administered an
increased concentration of the drug, and monitored for detrimental effects. The
administration scheme was 50, 100, 200, 400, 600, 800 and 1000 mg/kg. The maximum
limit of 1000 kg/mg was based on the goal of dose escalation, and the solubility of the
drugs in the delivery vehicle. Compound 37 was toxic in mice at 100 kg/mg. Compound

25 59 and compound 109 were tolerated in mice at 1000 mg/kg and 800 mg/kg, respectively.

It should be understood that the foregoing relates only to preferred embodiments of
the present invention, and that numerous modifications, or alterations, may be made therein
without departing from the spirit and scope of the invention. The entire text of each

reference mentioned herein is hereby incorporated, in its entirety, by reference.

30
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cells. A mcrodilution nmethod was used to determne the MC of the
substituted ethylene diamnes, capable of inhibiting the growth of
Mycobact ewDwaiobasBer cul osis in vitro. In a 25 represent ati PeTMSE/e59pEr i nent ,
bacteria, the H37Rv strain of Mycobacteriumtuberculosis (MA), was
cultivated in 7H9 nediumto a densi tyxaMPeagCOD (optical density) at 600
nm The bacterial culture was then diluted 1:100 in 7H9 broth nedi um

St ock sol utions of |smlggkg(l&?qngggggm%g{de%rf&ﬁ%g,pgﬁ@gar ed at 32 g/
in 7H9 medium A 3.2nmg/ m | ution of isonizid and et hanbutol were each

prepared 4 n vt erpy ke QoA ntiahal 43080 3 fdo} Wercaaedn Bl |itth fthal 100
in 7H9 nmedi um Each drug, purchased from S gma, Wwas | aboratory use only"
grade. A 10nMiteosintysing ke lsidney tsds (Yaie)eeid gtungzn eanaca canreneellggdelay gsipgD
03/096989 P he. 47
medi um was %@H@ﬂ%&gﬁ%ﬁm\g lﬁ%p@gk%%dégtﬂg%w%gldgtaé%ﬁ%ﬁtg Cllty ﬁgtl ﬁndl‘ﬁ@
colums (1 tMi©dgh “@E)I)sed Tocaldulatef & sedectivagt indey (blx twgat®d Oftlﬁﬁ@b@ﬁ (iﬂalwlaé5)added
an addition ' Lazj t vvas
added to mat%el?&I%VI T %yge{eﬁ?ang&go ’ﬁ?it%ﬁ,%%ibobﬁ?ﬁgdélg a deécli’sllg.11 % aé/es B I
Six 5 HlJbssteidcmxadnwhyl ene di am nes, 20l each, were added to wells C
through HL (colum 1), respectively. A seri al dilution of each substituted
et hyl ene di am ne and the isoniazid an nmbut ol controls, was perfornmed
across each row. For exanpl l%b .8 aei % gé Qn across  row Cl- C12 was done
by m xing and transferring 97T 4G Q[rﬁ%)reﬁ%wvoug Rt o the next

consecuti ve vveII In each well in "colum 12," 1QO [tl of the flnal
dilution was uc\ir ﬁd}‘!ﬁr LMI@@M)n UVEIIO IESO (PW n of Mb

MIC

was added t eacAwetH—TFhe Wwe was—tren—covet att—+cubat ed

150 g "1 76"
at 37 C for|10-da¥s- _T.h,p!"s% Wt f‘,ﬂ? baect-eral :&*ho
non- gr ow h, e'—u%ad%—lhe M C was lerm-ned to be
the |owest| concédtrati i tuted éthyl ene_diam 'Y hat i nlifi bi t ed
visible gro 59 tB5-615 represéntativie plated3¥out  Listing
concentratilpn inach 156 shown in P4ble 9 Table2¥ lists M C and

LD50 data flpor sel¥cted c,on’pdlhﬁds. The LD8® is the concémfthation daf the
substi tut ed| et hyl3@ne di ami ne7.&t whj ch 50920f thel cells (@HY7Rv strdin of
Mtb) are kjIled.38Table[11 loixts M C dat &3for pufified sul¥stituted ethyl ene
diam nes in conparison|to eflanbufol (EMB). Figure 9 sitows the nlnber of
substi t ut ed et hyl/gne 20 di gmsne cponpoun@s wth M C actied&y at vari ous

concentratipm rewsgls. Tabl € {9 5Concentratigen i n gach Vel 1 4gV) Based on
Columms 1- 1@ 78 156 T30 833
109 1.56 26 16.67
15
Example XII

In vivo efficacy of ethambutol analogues

20 Compounds 58, 59, 73, 109, and 111 were selected forin vivo efficacy studies in a
mouse model of TB. Compounds 58 and 59 share the same cyclooctyl fragment in their
molecules; compounds 58, 73, and 109 share adamantly moiety, and 109 and 111 — the
geranyl fragment (Figure 22).

In these studies, 8-week old inbred female mice CS57BL/6 were intravenously

25  infected with M. tuberculosis. 3 weeks following infection drug treatment was initiated
(detailed protocol is provided). The drugs were administered orally by gavage. Mice were

sacrificed at three timepoints (15, 30, and 45 days post infection), and CFUs in spleen and
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DRUG soniazid 58.2 9.1 4.5 5 .28 .64 .82 .91 .45 .23 .11 .06 .03 thanbutol
28.7 4.3 5 .19 .60 .80 .90 .45 .22 .11 .06 .03 .01 wubst. 500 1.2 5.6
t hyl ene 5®025/02:989 . 81 .91 .96 .98 .49 .24 iamne 25 77 WPCOA/09ED89D
PCT/ US03/ 15927 Table 10 Selectivity Index for Selected Conpounds Cnmpd MC

LDSO(uM MV 6 g/ dae}min@@gﬁ res £8/ha o0/ fille st@dlzs 8drordRated thateohbbafRB
10. 72 2.559836 34 7.813 32 508 3. 969004 16.256 4.095738 37 15. 625 32 496

7.75 15.872 Mg acuvzty ssdees] 281 Whpe/ks e@mbtothat 9f athgnbuo ay Hgpgkag 426

6. 65625 7.668 1.152 59 15.625 32 426 6.65625 13.632 2.048 65 15.625 60
430 6.71875 25.8 3.84 109 1.953 32 450 0.87885 14.4 16.38505 111 7.813 44
412 3.218956 18.128 5.63164 151 7.813 41 450 3.51585 18.45 5.247664 5 The
above procedMetergiiangMsthiodsed t o exani ne bat ched corrpounds (10 conpounds

per wel | )5 %éehellise aﬁ’a%ﬁ%&%ﬂ Gie %ES &Veg(sstol %tﬁ}%%ue S g{éﬁ 811191 1ve1£ @&Ee?ghd“ ed

in speed vacuum an en resuspen

concentr at i ONCfhadséd ingBS$H-2 fadlity ABIEHOCAIMILS. (RO viller MRy atﬂd g@dreSdlvpleé so

Plate set- Upaclci\lmate at least 4 days prior infection.
Mycobacteria. An example of frozen and thawed of M.tuberculosis H37Rv Pasteur was
added to 5 ml 7H10 broth medium, with 0.5% BSA and 0.05% Tween 80, incubated 1

10  week at 37° C, and then 1 ml was added into 25 ml medium (2-d passage during 2 weeks).
Culture was washed twice and resuspended in PBS with 0.5% BSA and 0.05% Tween 80,
aliquoted and frozen at —80° C. To determined CFU of the culture aliquot was thawed, and
10-fold dilutions will be plated on agar 7H9 and CFU count will be calculated 20 days
later.

15
Infection: Frozen sample of culture was thawed, and diluted for concentration about 10°

CFU/ml. Mice were infected with M.tuberculosis H37Rv intravenously through lateral tail

vein in corresponded dose in 0.2 ml of PBS.
20  Antimicrobial agents. INH, EMB, Ethambutol analogues.

Protocol of drug treatment: Treatment of mice with compounds was initiated 20 days
following infection. Compounds were dissolved in 10% ethanol in water and administered
by gavage (0.2 ml per mouse). Therapy was given 5 days per week and continued for four
25  or six weeks. Two, four and six weeks following chemotherapy start mice (6 mice per
group) were sacrificed, lungs and spleens were removed and homogenized in sterile in 2 ml
PBS with 0.05% Tween-80. Homogenates were plated in serial dilutions on 7H10 agar
dishes, and incubated at 37° C. CFU counts were calculated three weeks later.
Statistic analysis. To analyze results of CFUs in organs ANOVA test was performed; the
30 significance of the differences was estimated by Student’s test, p<0.05 was considered

statistically significant.
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58.25 29.125 14.56 7.28 3.64 1.82 0.91 0.45 0.23 EMB 28.75 14.375 7.1875
3.594 1.797 0.898 0.449 0.2245 0.1125 OCWD 500 250 125 62.5 31.25 15.625
7.813 3. 9963309038 Avg INH MC (uM Avg INH M C (uM 0. 9Pcansbs/#eg7 EMB M C
(uM Avg EMB MC (uM Avg EMB Avg EMB 7.1875 8.37 7.25 7.25 15 Chmpd MC
(uM BACTEC R{EMB: 2.5UGF ML) 1 250 250 125 125 2 250 250 250 250 3 31.25
62.5 15.6 15.6 4 125 62.5 62.5 62.5 78 WO 03/096989 PCT/ US03/ 15927 Cnpd
M C (uM BACT ES (TENB:o adivilded d¥lgew DormpdddldH00rhd 2 tibifies 6f ﬂle@&&Oﬁlfﬂurﬁi&réB 9
HEEL SRR Er e e o S T
15. 625 7. 8. (TunB) hcexbROint&RQ wib05 0 CHT Mo2bdrcdsiSHIR vanliThémotBdragybw25 *
3L.25 7. 8 7 s?arted 20 days following infection. Mice were treated with INH (25 mg/kg), EMB (100
mg/kg), compounds 73 and 109 (both 1mg/kg and 10 mg/kg). The results indicate that in
the spleen, compounds 73 and 109 have activities equal to that of EMB at 100 mg/kg
(Figure 21). In spleen there are no statistical differences between activities of these
compounds at 1 mg/kg or 10 mg/kg. In the lung, compound 109 at concentration 10 mg/kg
10  after 4 and 6 weeks was more effective than EMB at 100 mg/kg. In the lung, statistically
sufficient difference was shown for compound 109 at concentrations 1 mg/kg and 10
mg/kg (Figure 22). INH was the most active drug in both spleen and lung.
Compounds 73 and 109 were also tested in shorter model with using higher dose of
infection (Figures 23 and 24). Mice were infected with 5 x 10° CFU M.tuberculosis
15 H37Rv and chemotherapy was started 15 days following infection. Mice were treated with
INH (25 mg/kg), EMB (100 mg/kg), compounds 109 (0.1 mg/kg, 10 mg/kg, and 25
mg/kg), 58, 73 and 111 (all 25 mg/kg). Mice were treated for 4 weeks. In both the spleen
and lung, compound 109 at concentrations 10 mg/kg and 25 mg/kg had activity equal to
that of EMB at 100 mg/kg, and at concentration 0.1 mg/kg minimal but sufficient
20 difference with untreated control appeared after 4 weeks of therapy (Figure 23 and 24).
Statistically sufficient difference between compounds 73 (25 mg/kg) and 109 (25 mg/kg)
was detected. In the lung significant difference between activities of these compounds was
not detected. Compounds 58 and 111 are active in vivo in both spleen and lung; however,
compounds 73 and 109 are preferable. The results of these experiments indicate that
25 compounds 73 and 109 in low concentration show activity equal that of EMB at 100
mg/kg, and in some cases compound 109 shows higher activity.
Testing of compounds 111 and 59 was performed in B6 mice infected with 5 x 10°
CFU M. tuberculosis H37Rv and beginning chemotherapy 20 days following infection
(Figure 25 and 26). Both compounds showed anti-tuberculosis activity at concentration 10
30 mg/kg comparable to that of EMB at 100 mg/kg.
In all experiments, INH showed higher activity than EMB and other compounds

decreasing load of bacteria in organs on 2 - 3 logs during 4 — 6 weeks of chemotherapy;

new compounds similar to EMB (100 mg/kg) decreased load of bacteria on 1.0-2.0 logs.
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In vivo toxicity

Preliminary dose acceleration studies in mice have indicated that compound 109
can be well tolerated at doses up to 800 mg/kg and compound 59 up to 1000 mg/kg.
Compound 37 was fatal at doses 100 mg/kg (Clif Barry, NIAID, unpublished results).

Compound 109 was mostly used in the form of dihydrochloride at five different
doses, and 37 — solely as hydrochloride salt at two doses.

Mice were given a one-time dose of the compounds at concentrations 100, 300 or
1000 mg/kg using the gavage method. Each dose of each compound consisted of one
group of 3 mice. Monitoring of the mice was done twice a day for the duration of the
experiment. Mice surviving one week post-drug administration were sacrificed; critical
organs were aseptically removed and observed for abnormalities and evidence of drug
toxicity. The MTD (mg/kg) is the highest dose that results in no lethality/tissue

abnormality.

Methods:

1. Treatment of mice: CS57BL/6 female mice (6-8 weeks in age) are given a one-time
dose of the compound at concentrations 100, 300 or 1000 mg/kg using the gavage
method. The compounds are dissolved in the appropriate concentration of ethanol
in distilled water and administered in a volume of 0.2ml per mouse.

2. Observation of mice: Mice will be observed 4 and 6 hours post administration,
then twice daily for one week. Survival and body weight of mice will be closely
monitored throughout the study.

3. Assessment of drug toxicity: Mice exhibiting signs of any abnormal appearance or
behavior or those remaining in a group in which other mice did not survive to day 7
will be sacrificed for assessment of drug toxicity. Critical organs will be aseptically

removed and observed; tissues from the liver, heart, and kidneys are extracted and
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no data 6.25 134hsssosudiepindisae thas teapaamen tolsrajesbdose forgthe cegpgund d 084t 4
6.25 164 62 Ry CRBle 9. HBLAILIOShafigesIn Brgars Wéte Bbskavel. /kgwas

Secondary Screeni ng and Eval uati on of Substituted Et h)fl ene_Di am nes Agai nst
Drug Resist afgtal:pa plengrope of dmice, Svoseumplg dieg vathied deysd Tolle 1 peCraraEd Hh sone

of the substjg &@ﬁi tslts}ayédeaedoqé@mmgnd SEQUTRRURAS NbOyi S8R nARg ek hﬁ'Js%ﬂQtWéféty

agal nst three clinically resistant MDR patient isolates. rain TN576
i s classifi eebsersedh AdditianabgxperiigamtiRo evalpe mRKIERM BlyBred ¢opemd iKANR efficacy

for the compound 37 are being conducted.

10 Table 16
Determination of a maximum tolerated dose for the compounds 109 and
37 in mice.
109 at 109 at 109 at 109 at 37 at
100 mg/kg | 300 mg/kg | 600 mg/kg | 1000 100 mg/kg
mg/kg
Mice | Dayof | Mice | Dayof | Mice | Dayof | Mice | Dayof | Mice | Day of
death death death death death
Day
04.08.03 | 1 3 3 3 3 2- 1
4h
04.09.03 | 2 3 3 3 2 2 2
04.10.03 | 3 3 3 3 2 2
04.11.03 | 4 3 3 3 1 4 2
04.1303 | 6 3 3 3 0 6 2
04.14.03 | 7 3 3 3 - 2
15
Table 17
Determination of a maximum tolerated dose for the compounds 109 and 37 in mice.
Date 37 at 37 at 109 as HCI 109 as TFA
100 mg/kg 300 mg/kg salt at salt at
800 mg/kg 800 mg/kg
Day | Mice [Dayof [Mice |Dayof | Mice |Dayof |Mice | Day of
death death death death
04.29.03 | 1 3 3 3 1
04.30.03 | 2 3 3 21 2 1
05.01.03 | 3 3 3 1/1 3 1
05.02.03 | 4 3 3 1 1
05.03. 5 3 3 1 1
05.04 6 3 3 1 1
05.05.03 | 7 3 3 1 1
20
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CAPR) strain TN587 is classified as a Wstrain (STPR INHR, R FR EMBR,
KANR), and the third strain TN3086 is classified as a WL strain (STPR

| NHR, RI ARO 0B0BRSY KANR). Each 10 MDR strain is highly resipstrarsos/iz27

et hanmbutol with M C val ues exceeding 12.5-25M The 80 WD 03/096989

PCT/ US03/ 15927 M Cs for the foll owighg \gpisiiy ut ed et hyl ene di am nes, MP
116, MP 117, RL 241, conpounds #59 and #109, were determned for all three

patient isolates. H Mep R}étﬁﬁ%g/ﬁmgg&tmﬁﬁ?%?q P bl H =M = H

h
M Me '7 5 Me Conpoun (s) 111" 'RL241 (conpound
37) (S) M H=M M\'\( R (R (R 10 Me Conpound 59 81 WO 03/ 096989
PCT/ US03/315927  Hpifjplly. Eanajyéigl  mthodso fpyo deigrmipgion of the compounds had been

developed that allowed to carry out all the PK experiments, see Figure 29. Here is a brief
description of the experiment: (1) plasma spiked with tested compounds and 10 uL of
Terfenadine or plasma samples (200 uL) added; (2) ACN (2 mL) added to precipitate
protein and spin at 2,500 rpm; (3) evaporate supernatant to dryness; (4) add 200 uL of the
10  diluting solvent: methanol (with 0.1% of trifluoroacetic acid) : ammonium acetate (80/20);

(5) vortex, spin, and use supernatant; (6) run LC/MS/MS on Sciex API 3000.

Biostability studies of the compounds in plasma were carried out using
concentrations 1 and 15 mg/ml. The compounds were incubated for 1,2, 3 & 6 hr at 37°C
(Table 18). In addition, it was found that all tested compounds were stable in plasma at

15 24°C,pH 2 and 7.4 up to 24 hr.

35

Table 18
Biostability of tested compounds in plasma.
20

Comp. Human Dog Rat Mouse
37 20%+ stable 35% 4 stable

25
59 stable stable stable stable
109 30% 4 40% 4 stable stable

30

Pilot PK study of the compounds 37, 59, and 109 in mice was conducted using a
cassette dosing: all the three analogs were formulated together in saline at 1.5 mg/mL, and
administered to mice simultaneously orally at 25 mg/kg, peritoneally at 6 mg/kg, and
intravenously. It was found that doses 15 and 7.5 mg/kg caused death of mice, 3.75 mg/kg
appeared lethargic immediately after dosing but then appeared normal appearance a few
minutes later; 3 mg/kg displayed no adverse reactions and hence was used as intravenous
dose. Obtained data are presented on Figures 30, 31, and 32 (tested compounds were

studied under the NCI” indexation NSC) and summarized in Table 19.
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The results fromthis study are shown in Tables 12-13. Table 14

characteri zes each

| sol ates -

2HC salt

Qﬁ&!cgte

MDR strain according to its resistance.
Scr eeni ngwofo3Bedese i t ut ed Et hyl ene Di ami nes Agai nst
(MC values in ug/m)

W 576 587 3806 EMB 3.12 (or
12.5-25 12.5-25 12.5-25 MP 116 6.25 3.15 6.25 3.15 M 117 6.25 3.15 3.15
3.15 RL 241 1.5 (or 3.34 uM 1.5 1.5 3,5

RL241 as 2HC:1’K%%}a¥ne£g§t3¥ l%stéldgtom
Et hyl ene Di am nes Agai nst

5 Table 12
Drug Regisvam92Pat i ent

11. 1uM

9l0 WI'= wild type of Mtb EMB as

né%e@n&aag 0®hfepybsti tuted
Resiesb ARE. ﬁﬁth&@Etedta%@ ates - (MCvalues in

ug/m) W 576537233068 ENR 1 6.1 8 50 B0 Q05 (or 012 ud 0.1
0.05 0.05 CnpH#b0@ 0.10 (or [Gv18| uk) [0i2 c..zb.o. m.p. Chpd#5P pas |ap2HG1p.sallt
20 Cnpd#109 as| a 2CF3COMH salt 82| WO 03/ 096989 PCT/ US03/ 15927 | Tablle 1
Drug Resi st anck cempbafdd MDOR $tarai nsot rahmp $T87 STR92 NHob NH3Ri f| Bgn Bt fokq
Cip Cap Oyc Abn576 RRRIRRRRRSR|S W 587/ WRRRHARR|SR$ S
S 3806 R R R Rpgsfmgikg) 3 3 |3 6 6 6 25 |25 | 25
AUC(ng-h/imL) 954 | 384 | 100 | 137 | 272 | 109 | 160 | 169 | 655
A 2 Q 2
Cmax (ng/mL) 970 | 296 | 119 | 630 | 217 | 935 | 263 | 28.7 | 227
2
T1/2 (h) 48 |64 |55 |49 |97 |44 | NA | NA | NA
CL (mL/kg/h) 353 | 804 | 324
1] 3 1]
Bioavailability (%) 72 |35 |55 [33 |09 |27
Urine excretion (%) | .71 | 1.9 | .92 | <0.0 [ <0.0 | <00 | N/A | N/A | N/A
1 1 1
5

Conducted pharmacokinetic studies indicated that compound 59 (NSC 722040 by
the NCI index) has relatively poor PK profiling (AUC, Cmax) and further testing of this

compound was abandoned. Based on preliminary toxicity data compound 37 was also

10

selected for further PK analyses.

ruled out as possible candidate. Therefore, compound 109 (NSC 722041 by the NCI) was

It has been shown that compound SQ109 reaches and exceeds its Minimum

Bactericidal Concentration MBC (313 ng/ml) in plasma when administered either iv or

inatraveneously orally (p.0.), has a half-life of 5.2 h, and has total clearance less than

15

hepatic blood flow (Figure 33, Table 20).
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state. The i nhdoMPodn@369.Nq PoMARRASH | nvol vesyt he 2Q praocul 4tion of four-six
week ol d C57BL/6 m ce vi a}aerosol—contalnithg—apprg 200 col ony
formng units of M tuberquDose gndBMRv. A. [GFU Lung Sudy W ce aerosolized
with M tubercul osis H37R\ ed forygi0 to |l ekg follow ng

i nocul ation. Drugs (substltutugng?ﬂﬁ}gnc “-lﬁ?ncs, m%?%eadwinistered Vi a
the 25 esophageal cannul § Tgavéye) 7 days/|vie®k, stlabfing 4§t either 14 or
21 days post infecion. Bag A ad I n thq ngs [ofad1ve m ce per group
were det& m ned at approxi S03/ 15927 week
intervals by viable colony Tadis. The drug® tested WSre dijrectly conpared
tothe front line anti-tu S arug | azl and t¢ the second |ine
drug, ethanbutol. |[Isoniazt R@&ﬁanbuLLu 25 ng/ kg and 100
ng/ kg, ﬁipectively. The |sdlgimikged et hyl eri&26i am nes, cq@npound 37,
conmpound 59 and conpound e Fach 5 (ested at Kg and 10 ng/ kg.

t hree

At

Figures 17 to 19 represent
I n each study,

recoverabl e and cultivatabl e,

(days).

i ndene

U Lung st udi es.

t he nunber of colony formng units (CFU) that were
were determ ned during various tine intervals

20 Its oral bioavailability is only 3.8% when administered p.o but this is explained by

its unique tissue distribution pattern. Tissue distribution studies have demonstrated that

SQ109 primarily distributes into the lungs and spleen (Figures 34 and 35), which is highly

advantageous for a infection that characteristically manifests as a lung disease.

By using an ultracentrifugation method, it was found that plasma protein binding of

25  the compound 109 is concentration dependent and varies from 15% (20 ng/ml) to 74% (200

ng/ml) to 48% (2000 ng/ml).

between plasma and red blood cells in a ratio 70.6 : 29.4.

After i.v. dosing (3 mg/kg) the compound distributes

Little is known of the fate of the compound in the body, since the total amount of

the compound after excretion (urine and feces) does not exceed 3% of the delivered dose

30 (Table 2).
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B. Lesion Study The ability of conpound 59 and conpound 109 to prevent the
devel opnent of gross 10 pathology due to bacterial burden was determ ned

i n conj unwpiosooess h t he CFU/ Lung Study. The gross pat hol egy/usazi1sdet er m ned
by visible quantitation of |esions on the surface of the |ungs.
Quantitation by inspection is a good sypfogate for CFU determ nation, and
directly correl at es ARuitdiér tR26MEFIuh@h 0RMMEARRclyRRcrélE iR FidiR@Endd t he act ual
colony forming wunits. The | estRapiénifg ditdlesddmtisthtny exam ned, and then the
lungs are processed and plated 15 for CFU quantlflcatlon The | esi on study
denonstrates the am
di sease pat hol ogy.

t t=tre—ch oY pPTreveTTt ttre E'V'E"'U'D'ITE'I'H- of the
o%ek 2 S@@ml%sse 7 e5iof Pﬁ?ﬁd&S'P%Ql)on study] The
correspoldi ng CFU r s PY€ ade shown %f’jgur % 24 9|t}5 §t dy
Toxicity was assess using!a dose ekca at i At qr u?f T <f|m3 S
performed 20 with tlegnigikgBl/&ingi ce oen.oaan@la:late)osEveroy twoo.d/ay b, the mce
were adm ni stered ar] in.ncreased concentration of the drug, and ngnitored
for detr)] d”rental ef fdcts. The Feadsni ni pt<P&i oB0schéfi# ws8.050, @00, | 200, 400,
600, 800~and 1000 kg. The maxinmunm limt of 1000 kg/ng was baged on the
goal of dose escal atjign, and widwe sol bbility-of the drugs in the|delivery
vehi cl e. Conmpound 37 m@&kgtoxfic in mge at 100 kg/ ng. Conmpound 25]59 and
conmpound 109 were tdl ppat ed |ifeces ce Rp0.4B0000.8Y/ kd.1@nd 080 nyZ.&g,
respectively. It shquld be understood that the foregoing relateslonly to
preferred enbodi nents of the present invention,! and that nunerous

nodi fications, or ' S t g]%{éar from
the spirit and S(}B%iél g#e%ﬁfgﬂjl hd\?e |%§a@ﬁe§ %ﬁ;ﬁ%fc'g ce)%d g@ug]ach rdtgc grgtence
ment i oned heprevide dddnee ebireakdown pordattediigire 36t Eorgyaimplst therehyasmefeyidenese. 30

84 WO 03/096989 PCT/ LSO A

Sel ecti \%f tI% %ee;(érsm#{ gﬁc%%?u(%%tﬁ%glﬁnyahgs @mn?%yséé%gg%%&ngx“@ﬁg %J%Prng 37,
59 and 109) ﬂsﬁb\emgesmgdmdh; administraviba, rliguro del Conyﬁgatt@t(mctiabqhmsarmgomske@

ki dney ceIIs Véro a in ods
wel | known tB ng{%g? fce‘g‘% ﬁ%ﬁuﬁ?rf’m% %Iamfeé bfyrreéc'ﬁglhl“gsth ?)uflll%ﬂc”%i(gstl ng
and the M C(Diat Wlmame and €L t leentke! iauFat 8 Rrirélaiscofi MediyinainCOomiftS), )5th Edge

ratio of 1C50; M C (Table 15). Selectivity Indexes were ranging from1.76
to 16. 67. th% nd 109 has the best 10 selectivity index.

30 EXAMPLE XV

In vitro Pharmacokinetic Studies of Compound 109

In vitro Pharmacology and early ADMET (Absorption, Distribution, Metabolism,
35  Excretion, Toxicity) studies of the compound 109 were contracted out to CEREP (15318
NE 95" Street, Redmond, WA 98052, USA, www.cerep.com, tel 425 895 8666) under a

Service Agreement and included testing against 30 stand,!ard receptors (see CEREP Tables
22 and 23, provided in Figures 38 and 39, five CYP450 enzymes, hERG (K+ channel),
aqueous solubility, predicted intestinal permeability, and metabolic stability (data presented

40  in Figure 40 Tables 24(a-m)).
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Table 15 In vitro data for representative conmpounds. Conpound MC (M Vero
IC50 (M SI (1C50:MC) 66 15.6 28 1.76 40 15.6 25 1.88 41 3.13 19 2.05
59 15.6 380238%9855 15.6 34 2.32 57 11.7 22 2.40 37 7.38P82/Us0159288 6. 25
33 5.28 111 7.81 45 5.76 73 12.5 81 6.48 58 12.5 82 6.56 78 15.6 130
8.33 109 1.56 26 16.67 15 Exanple XI|I In vivo efficacy of ethanbutol

anal ogues 20 Conpounds 58, 59, 73, EZAMBIEXVI1 were selected for in vivo
efficacy studies in a nouse nodel of TB. Conmpounds 58 and 59 share the
same cyclooctyl fragnment i Bishadimaniyletisldnediamie g@Bisdé 58, 73, and 109
share adamantly noiety, and 109 and | 11 - the geranyl fragnment (Figure
22). In these studies, 8-week old inbred fenale mce C57BL/ 6 were
intravenously 25 infected with M tubm*(fhbo@ weeks foll ow ng

infection drug treatnent was ini gd (detai protocol is provided).
The drugs were adm ni stered oral hy_by gavage. u({ were sacrificed at
three tinmepoints (15, 30, and 4 s post infection), and CFUs in spl een
and 85 WD 03/096989 PCT/ US03/ 15927 Compagrd $@BEAdet er mi ned (Fi gures 23 and
24) . These studi es denonstrated that conpound 109 had activity at doses 1

and 10 ng/ kg equatonpduiidiatitiofhe Bt ettty alexdd)QudrDdskigy, s&yEBETY, alTabnd)
Met hods 5 M ce. Fermale C57BL/ 6 mice of 8 weeks ol d were_ purchased cfl rom

Charl es Ri Veq,nd(gqg_ql & e data share the same adamantane fragment (Figure 2(8. A compound that

10  would have solely this fragment (on both sides of the ethylene linker) was contemplated.

During preparation of targeted 100,000 compound library of ethambutol analogues, 70,000

compounds were proven to be formed, but 30,000 were failures. This particular compound

was not initially detected perhaps because it was synthesized in very low yiel or because it

was never made due to steric factors.

15 In the synthetic scheme used for preparation of the library Scheme 1 (Figure 41),
sterically hindered amines on the second step rarely gave products. Analyzing MS data for
a number of original plates it can be stated that 2-adamantanamine when used as Ri\NH,
seldom yield desirable products and this can be explained because of existence of sterically

hindered reaction site on the step 2 or step 3 of the synthesis Scheme 2 (Figure 41).

20 Compound SQBisAd can be prepared by “wet chemistry” using the same route,
Scheme 3 (Figure 41), it is documented that 2-adamantamine (used as commercially
available hydrochloride) does provide products when used on the 1 and 2 steps. Due  to
the symmetrical nature, this compound can be synthesized by alternative routes. We have
prepared SQBisAd by reductive alkylation of ethylnediamine by 2-adamantanone using

25  sodium cyanoborohydride. Final product (without additional purification) demonstrated

MIC (Minimal Inhibitory Concentration) equal or better than compound 109.

EXAMPLE VIII

Generating the Diamine Library with a Modified Linker

30 General Methods: All reagents were purchased from Sigma-Aldrich. Rink acid

resin was purchased from NovaBiochem, Inc. Solvents acetonitrile, dichloromethane,
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NC), housed in BSL-2 facility of BIOCAL, Inc. (Rockville, MD), and were
allowed to acclimate at |east 4 days prior infection. Mycobacteria. An
exanpl e oWofog@sy and t hawed of M tubercul osis H37Rv Pasteearuseasso2added to
5 mM 7HLO0 broth medium wth 0.5% BSA and 0. 05% Tween 80, incubated 1 10

week at 37 GinRf1tbAGide, Hh g\x@é Ailede ] Ab@arko?, Md BV %E@tg@@ﬂa%e&url ng

2 weeks). Culturé was washed twi ce and resuspended in PBS with 5% BSA and
0. 05% Tween &om Aldrishyandrused anepceivesz evplidtphagsyatheses wees eqtfornediotRuesH 219 he

culture ali as\RkneB S (]tAJll} Qtz T@c’ﬂqolo%lgsa fa9h QOHHn%hgn&le}Msltrg egﬁ?meﬁ’tt @@ha@xﬂa@gar

7H9 and CFU count w be cal cul 20 days Il ater ection: Frozen
sanpl e of cuPalyfileroniess anth Rebbiins afeeendifi¢)ut @Gaﬁmtw@o@fb&qt fodxensnwath done 198

CFU M. Mceqpereg, m%%ﬂm t 36 dépga&r &Mk Ol otrgglzg{y bggg@%gﬂ%%aryza&lm ough

| ateral tail “veln in corre ose in 0.2 tim crobi al
agents. | NH, teﬂmue@ﬂ’aﬂm@hﬂeﬂén&x dgli880, TS witblan efitoghmpdert r eat nent :
Treatnent of mce with conpounds was initiated 20 days follow ng

i nfection. Conmpounds were dissolved in 10% et hanol in water and

ad rrikni S;er ed by "gﬁ}é@ﬁﬁhftl()ﬁ 0P gm Rlaﬁesﬁp%%dIUEHQf ﬂﬁ%/arrﬁﬂé agié WiRMachlatiéy stepper
week and continued for four 25 or six our and sjXx

fol | owi ng ch¥#scAgied syt Wt Lol whesaismg t?ﬁm@léesﬁ%}o SyrbsspsT ‘?“éo‘?gﬁﬁ'eﬁle%@g%c

| ungs angy spiE&N TRl JIRIM¥RdeRRGN MRS @anbdhn8§ emd teBudtin ¥ithIRedPBS Wi t h
0. 05% Tween-80. Honogenates were plated in serial | uti ons on 7H10 agar

di shes, and I HIE DR O P10l PO i CHRE UL %4639 &b el himirly

| ater. St atléglgtgn%ésym s. To analyze results of CFUs in organs ANOVA test
was perforned the 30 significance of the differences was estimted by
Student's test, p<0.05 was considered statistically significant. 86 WD
03/ 096989 PCT/ US03/ 15927 Results In vivo activities of new conmpounds. The

activities of thegg COROMPADS BeRinRigsREhed in figures 21-24. In the
experiment presented in figures 21 (spleen) and 22 (lung) mice were

infectedigith 5 xa 3@Befsidd ddthd Rbﬂzraefdlr@ssﬁ @eolvazgé/ofamds chenahhergpy V(/a§ td
started 20 days follow ng infection. e were treated with | NH ﬁg/kg)

EMB (100  ngl-Kgmmadeip¥Lmbef 7B maiere QMICWBW%H@?%T%W&@%}W mt
results i nd'ﬁﬁése &hﬁ‘ﬂi ft>é? ufHRe ﬁ{%ke%erand CREIMON NG 3viaNdrE09 haveiamhi et i es
equal to that of at 100 m% g
triphenylphosphme (5.7 g, 21.75 mmol) in 40 ml of THF was added, 2 ml/tube, followed
by the addition of a solution of hexachloroethane (5.09 g, 21.45 mmol) in 20 ml of THF, 1
20 ml/tube. After 6 h the resins were washed with THF (2x4 ml) and dichloromethane

(2x4ml).

Step 2. Addition of the first amine.
Each tube was charged with 3 ml of dichloroethane, EtNiPr;, (0.2 ml 1.15 mmol),
25  and the corresponding amine (1 mmol). (When a selected amine was a solid, it was added
as a solution or a suspension in DMF). Dichloroethane was added to each tube to fill up
the volume 4ml. The reaction was carried for 8h at 45°C and 6-8h at room temperature.
The resins were filtered, washed with a 2:1 mixture of dichloromethane and methanol
(1x4ml), then with methanol (2x4ml), and suck dry.
30
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(Figure 21). In spleen there are no statistical differences between
activities of these conpounds at 1 ng/kg or 10 ng/kg. In the |ung,
conpound WO93apeosoncentrati on 10 ng/ kg 10 after 4 and 6 WPERAISNEH$39ADr €
effective than EMB at 100 ng/kg. In the lung, statistically sufficient

di fference was &?%‘."’Q{g&ﬁﬁox‘?@l’fﬁ@%@ i‘&&t@&anﬁ%‘%&ﬁ”ati ons 1 ng/ kg and 10
§2 O was t i

ng/ kg (Figure e nost active drug in both spleen and | ung.
Conmpounds 73 and 109 were al so tested in shorter nodel with using higher
dose of infecti drhe¢singuyessprR3vagied with) dichigromethered 2k4nily cEasl tabietwasShaegad6 CFU

M t uber cul os} 4 epnt ! |.owing

i nfection. ﬁgzﬁydf%@é%%gmgm&f %Tllglﬁ&?’%l gn%? ?;‘%qgaég;gr%%ogq%/ Eg)brﬂ%l

co ?Eo;mds 108sspBed ;mgkrtiyg DME)napdkiyd 7 mmal 2255bmn’g¢)4c98)s to B@dedn@sinnel almlm.o fad| 25
ng/ kg) . ce.were.tre eks, P n
corrpoundl\glogdl?isto{vg%rlnéeﬁt@a?flf %nMsﬁla\éﬁn%ﬁ)kvéé g(r)\dsgggo{rgf/?kag J}?g(g%ggﬁa&siht% gyaﬁnal to
t hat of EMB tampdafirergAlkier, 1@hdhatesioo meenfiltatd, ovasBedlwitly/l Kgmixitune wh [DMbE) tand

sufficient 2 i fferenc i t.h.untreated control .a red after s of
Cher apy (Fi quriemeliE Sanb!" afflbiogRieasy FObPneRERROSR o f b e MBS o
conpounds 7 &amanttyhkes) respests 1AO0MhE 20d, nigy degihs werasilteked,ecdskall withn 111 heixtumen gf
significant djfferen bet yween tivities of these c ounds ) 0

det ect ed. Cﬁ%&?&ﬁ%@o@t’?ﬁtﬁ%ﬁ(lﬁ%ﬁ’f i g’ainﬂl @f‘%ﬁi Si"fglf)r%t g‘B’I (\é\%f‘?t)ﬁﬁgq ung;
however, 10 cofpoMmddand@réniatold9s ddne resirep@nvad)), and diiel ihasdehit@t@funtdreaeuum
experinments jndicate that 25 co ou?”g)s 73 and 109 in_|aw concentrati on show
activity equ8F I wter gys SEW}E‘%&F SISOTrre }%&,%f%ﬁﬂﬁ‘a&?icg‘&f%uEg% SpEPound 109
shows hi gher activity. Testing of conpounds 111 and 59 was perforned in B6
mce infected with 5 x 105 CFU M ubercul osis H37Rv and begi nni ng

chenot herapy 20 days following infection (Figure 25 and 26). Both

conpounds showed M;i,-Alq'\{/gl@ﬁMfQ}sejasnia@gliouﬂ,,ty at concentration 10 30 ng/kg
conparable to that of EMB at 100 ng/kg. In all experinments, |INH showed

hi gher activity than EMB and ot her coﬁgunds f_de reasi ng | oad %{/\f bacteria
in organs on 2 - Depresepdiopufsnrpyengred rgsifplipra g fissh Tiehs Ay Poqieto8BRgounds
simlar {p Eb;/ﬁrci:ﬁ%loa(% FRkAdly de.0s e@ssrd chdhath ohe bingivRtubia vl YoO-aB. Qedeagsy 87
WO 03/ 096989 P U ‘83/ 1592% Am)nggqst udi ed conpounsgé 73 an(“l 02_ are the
most pref er adcenvobiioatis stmEnFAngr 8t resie gpEeiety Org-uedP e4S B AR BB a in
())([ Iglansl and i §1S1iddramBhsleSan@ frHFOKds Gistrbudddnto RREDEBE D ey lakdsABRY Fiftéred BsifiXAMPLE
n vivo toxicit
a filtration ma%/ifold. The reaction plates were transferred into combiclamps, and 0.2 ml of
20% solution of piperidine in DMF was added to remove Fmoc protecting group and
20 allowed to stay for 10 min. After 10 min plate was filtered, washed with 0.2 ml of DMF,
and deprotection was repeated with 0.2 ml of 20% solution of piperidine in DMF and
allowed to stay for 20 min. After that plate was filtered, washed with DMF (0.2 ml per

well) and dichloromethane (2x0.5 ml per well).

Reaction with the carbonyl compounds. Each well in row A on the reaction plate

25  was charged with 0.1 ml of dichloromethane, 0.08ml of ~1.0M solution of appropriate acid
in DMF from master plate, 0.05 ml DMF solution of PyBrop, (0.015 g, 0.03 mmol, 2.5 mol
excess to loaded resin) and 0.05 ml of EtN:Pr; in dichloromethane (0.022 ml, 0.13 mmol,

10 mol excess to loaded resin). Each well in rows B through H was charged with 0.1 ml of

THF, 0.160 ml of ~1.0 M solution of appropriate aldehyde or ketone in DMF from master

30 plate and allowed to react for 30 min. After 30 min 0.075 ml (0.075 mmol) of 1.0 M
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Prelim nary dose acceleration studies in mce have indicated that conpound
109 10 can be well tolerated at doses up to 800 ng/ kg and conpound 59 up
to 1000 myblogioso&pnpound 37 was fatal at doses 100 ng/ kg ECTfSoBasy,
NIAID, unpublished results). Conpound 109 was nostly used in the form of
di hydr ochl Oré %loﬂtof f\llaﬁéNgf et aQi'aEd T%Q?&%nonaﬂ?ge%ere séa@édeJnM Kept aiﬂkqtrfgxcwhor' de

salt at two doses. M ce were given a one-time dose of the conpounds at
concent r at i oAttheGd, BOCesor wers fitgod weaghddgwitls iTHE, P Qlaﬁ\}@@emﬁlah@dZXE@Jéh

dose of each &%gmsggﬂgg&h&%m gpﬁ?Zh group of 3 mce. Mnitoring of the
u

m ce was doné tw ce a for the ration of the experinent. Mce
surviving one week post - drug adm nistration were sacrificed; critical
organs were aseptically removed and observed for abnormalities and evi dence

of drug oXi Ci t Yq,. T t he hi ghest dose that results in no
| et hal i tyé tissue Stezooﬁg%%gﬁ.&lr%ﬁ;ﬂg%fhods 1. Treatnment of mce: C57BL/6

female mce (6-8 weeks in age) are given a one-tinme dose of the conpound
at concentrati onsTht(I@iC‘UGl@Olatys weGORaged /ity combingmphie Aghd aygturenadtRedcdh! (Phre

compounds  ar (le‘nsé gnd THFQ&as BRLORG AL % %ﬂg@.g%ﬁ&f %&t e?%g b af®@ 1N

distilled water an mnlsere In a volunme o
Qoser vat i on dioweilge reaM e 4. | IAftbetlmtIS@nlvedomplam e reursswgo diitered, washed

adm ni strati oq Is_%fefxr]n;tn% anc?lé&%’l 8andod1%?¥‘ftﬁgﬁlsﬁt§ﬁ§f}£n¥%b@2d body wei ght of

mice will be” c ore ughou sessnment of drug
toxicityjoMce exhi b| ting signs of any abnornmal appearance or 30 behavi or

or those remaining in a group in which other mce did not survive to day 7

wll be sacrifi cegjelj‘@r(;]amg@snent of drug toxicity. Critical organs will be
aseptically renoved and observed; tissues fromthe |liver, heart, and

ki dneys are extr agfidepnsh caﬁ&dw&bﬁ{g@g&&gggemfdmm5&2ﬁon ﬂhﬁ@@ﬁhcbcﬁlbﬁ) 10%
formalin solution. These fixed tissues are_sectioned and a légénsned f or

abnor mal i ti e$e e e sellectignplaes dn flosmenfald) e sharagd it CRPETE REt t he

maxi mum t ol etrpj egicilgdmethefie, bhE nfeRARAUNY i r 'w%ll Gﬁﬁzr m8/rsd, thd ablBonk6yere NO
vi si bl e changes in organs were observed. my/ kg was 5 fat al : out

of a grold ofilt=edriapd colegsdaintararogerdells af flﬁ’l ?Pllscmglaﬁabw qregedugs, ¥8%Hund
37 was wel | f.pldRtseflcalt WiRSE kAL 818308 aBWhH the rDRGu4l SinilIR veRaRE@STok N

organs were oObserved. Additional experinments to eval uate nmaxi numtol erated
dose and in ‘epting. ef fi cacy

Deconvolution Example.

20 Deconvolution of the active wells was performed by re-synthesis of discrete
compounds, from the archived FMOC-protected J-aminoacetamide resins (10 resins, 0.05-
0.10g each), which were set aside at the end of the acylation step before the pooling. Each
resin was assigned a discrete column (1, or 2, or 3, etc.) in a 96well filterplate, and was
divided between X rows (A, B, C, etc), where X is the number of hits discovered in the

25  original screening plate. To each well, in a row, a selected carbonyl compound (present in
the hit) was added along with other required reagents: the first selected carbonyl compound
was added to the resins in the row “A”, the second carbonyl compound — to the resins in
the row “B”, the third carbonyl compound — to the resins in the row “C”, etc. A lay-out of

a representative 96-well deconvolution plate is shown in Table 28, Figure 52.
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for the conpound 37 are being conducted. 10 Table 16 Determ nation of a
maxi mum t ol erat ed dose for the conpounds 109 and 37 in mce. 109 at 109 at
109 at 10@o0awB/08®dsat 100 ng/ kg 300 ng/ kg 600 ng/ kg 1000 10@cmy/desy1ssey/ kg
M ce Day of Mce Day of Mce Day of Mce Day of Mce Day of Day death

death deat h deat hrigegidfio La%v@?e slaah%d §nd3k t &REfor 4oh, QAthQ@ncD%le%eénﬁwéeZ 2 2
04.10.03 3 3 .33 2 2 04.11.03 4 2 04.1303 3306 2

04.14. 03 7 3fitered, washedrwithy B, QWM@DMF&W@H%M&anﬁh%%*umdﬁm%ﬁoavé#rdose

for the compeungs 408 aRiudon Ad MeGage Bﬁeri%ané‘g ac@grdﬁ’n% td—@t@psaSSam of @9 as
TFA 100 ng/ kg 300 ng/kg salt at salt at Day M ce Day

of M ce Day #nthetieeprgtagolof Ty pedmdywells freraathe mgﬁ ‘d@fatqiilak‘!é%ﬁ hy ER-M9 03 1

05.03. 5 5 3dqongm Baraloyipiy Peuiiodh g5y Ml offi Gt e 1 1

tested in the MIC assay. A summary of the ESIMS data is provided below. A list of
compound hits and structures is provided in Table 30, Figure 53.

Compound 673
N- -[(2-methoxy-1- naphthyl)methyl] -3-phenyl- -N'-(3- phenylpropyl)propane-1,2-diamine. Mass
10 spectrum (ESI) m/z (MH)" 439.2

Compound 674
N- -[2- (benzyloxy)ethyl] -N' -(3,3-diphenylpropyl)-4-(methylthio)butane-1,2-diamine. Mass spectrum
(ESH m/z (MH)" 463 4.

15
Compound 675
N'-(3,3- dlphenylpropyl)-4 -(methylthio)-N?-(3-phenylpropyl)butane-1,2-diamine. Mass spectrum
(ESI) m/z (MH)" 447.2

20  Compound 676
N- (cyclohexylmethyl) -N'-(3,3-diphenylpropyl)-4-(methylthio)butane-1,2-diamine. Mass spectrum
(ESl) m/z (MH)" 425.1

Compound 677
25 N' -(3,3- dlphenylpropyl) -N- -(2-ethoxybenzyl)-4-(methylthio)butane-1,2-diamine. Mass spectrum
(ESl) m/z (MH)" 463.1

Compound 678
N -[2-(benzyloxy)ethyl]- -N'- -[(6,6- dlmethylblcyclo[3 1.1]hept-2-yl)methyl]-4-(methylthio)butane-1,2-
30 diamine. Mass spectrum (ESI) m/z (MH)" 405.3

Compound 679
N' -[(6,6-dimethylbicyclo[3.1.1]hept-2- yl)methyl] -4-(methylthio)- -N- -(3-phenylpropyl)butane-1,2-
diamine. Mass spectrum (ESI) m/z (MH)" 389.5

35
Compound 680
N- -(2-chloro-4- ﬂuorobenzyl) -4-methyl- -N'- -(4-methylbenzyl)pentane-1,2-diamine. Mass spectrum
(ES!) m/z (MH)* 363.3, 365.5; (MCH5CN) 403.3, 405.3.

40  Compound 681.
N- -[2-(benzyloxy)ethyl]- N'-[2-(4-methoxyphenyl)ethyl]- 4-methylpentane-1,2-diamine. Mass
spectrum (ESI) m/z (MH)" 385.1.

Compound 682.
45 N- -[3-(4- chlorophenoxy)benzyl] -N'-[2-(4-methoxyphenyl)ethyl]-4-methylpentane-1,2-diamine. Mass
spectrum (ESI) m/z (MH)" 467.1, 469.2.

Compound 683.

N?-(4-isopropylbenzyl)- -N'- -[2-(4-methoxyphenyl)ethyl]-4-methylpentane-1,2-diamine. Mass
50  spectrum (ESI) m/z (MH)" 383.3
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WD 03/ 096989 PCT/ US03/ 15927 EXAMPLE XIV Phar macoki netic studies of the
conpounds 37, 59, and 109 5 Initially, analytical nethods for determ nation
of the cowpasng®shad been devel oped that allowed to carrycautsoaiidozr he PK
experinents, see Figure 29. Here is a brief description of the experinent:
(1) plasma s@ikRehawsih tested conpounds and 10 uL of Terfenadine or plasma
sanpl es ( 200n'b-J4-raeletagbineryRsthyaethg!- N Elpaishe bl idrap-péngiipeptarteat 2diarpco vassn - and
spin at 2, 50®e¢tpm(Ef€IB/)7/ZMﬁpi§r7ét[M (StuoeiFeiRradti+ 250- dr yness; (4) add 200 uL of
the 10 d| in solvent met hanol (with 0.1% of trifluoroacetic acid) :
anmmoni um n (6) run
LC M5/ M5 on %f <2 y%%%gé "(eg%o’oéggé ewl‘%r;gfog‘%maﬁeegz %1?,%{1%3/}3 gs(r) é‘%rﬁrﬂgzsnl n pl asma
were carried out usi ng concentrations 1 and 15 ng/nm . The conpounds were

i ncubat ed fomonip,our{dsaéi & 6 hr at 37C (Table 18). In addition, it was found
that al | 1@ este@-cie tﬂum@bgnzwiéﬂeﬁe@vla\bi(%phenwmm&m&taw121W'Qﬂ@assﬁ?@uand 7.4 up
to 24 hr. TaBFBmEdMB) 8812B18% ty of tested conmpounds in plasma. 20 Conp.
Human Dog 7 20%- stable 35% stable 25 59 stable stable stable
st abl e 109% ..i% ﬁénamb%nz%ﬁ amefﬁyil‘}\@(s Slehyiropibestiédy @imitd) BasapR@Unds 37,
59, and 199 @B mQRHMas1.cas3duCt ed using a cassette dosing: all the three
anal ogs were fornul ated together in sal | ne at 1.5 ng/nL., and adm nistered
to mce si mfaemedipdy orally at 25 eritoneally at 6 ﬁ%ﬁ and 35
i nt ravenous%(‘ﬁ's%p' ?e’rzes'bﬁa%ﬂé‘[ -Cerbe r°f5' p&ﬁﬂ“ef %d'%?%éa?féﬁ%cggg {H o

mce, 3 ppeared | ethargic imediately after dosing but then
appear ed norg@hpoifapear ance a few mnutes later; 3 ng/kg di splayed no

adver se reaczt-metn;&Némzt)Jaepmlpms ebygjed- (amenmmpamn@mmdmm Malatspeared dat a
are present e@sonzAMpLiBEs2. 30, 31, and 32 (tested conpounds were studied
under thfslNCII |ndexat| on NSC) and summarized in Table 19. 90 WO 03/096989

pound
PCT/ US03 (2 ethoxybenzyl) -4-methyl- -N'-(3- phenylpropyl)pentane-1,2-diamine. Mass spectrum (ESI) m/z

(MH)" 369.1.

Compound 691.
30 N2-decahydronaphthalen 2-yl- -N' -[2-(4-fluorophenyl)ethyl]-3-thien-3-ylpropane-1,2-diamine. Mass
spectrum (ES!) m/z (MH)" 415.3.

35
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Tabl e 19 PK Paraneters of tested conpounds 37, 59, and 109 after a
cassette dosing to mce. NNA- not detectable. Route i.v. i.v. i.v. i.p.
i.p. i.p.wB.o®09®dsO. P.O  Conpounds 37 59 109 37 59 109 3PcFastfI®&92Dose
(rmg/ kg) 333666 2525 25 AUC(ngh/nmL) 954 384 100 137 272 109 160 169
655 R 9 q 9 Cmax (ng/nL) 970 296 119 630 217 935 263 28.7 227 9 T1/2 (h)
4.8 6.4 5.54.99.7 44 NANANA CL (n/kg/h) 353 804 324 n .1 n

Bi oavai | abi | Refgrepogs 72 35 55 3. 3 0.9 2.7 Uine excretion (% 71 1.9 .92
<0.0 <0.0 <0.0 NA NANA 1 1 5 Conduct ed pharmacokinetic studl es

i ndi cated thht cd®Seund Sabeeém Priina8.; pEathanite WCoIRavVigdens Mds, repesensys| y

poor PK pr ofili ngsta(té%'t&t @I@B‘aﬂ ]ﬁl%nfd‘frfﬁglrcultogigfiﬁgna@éc Ir{clﬂieﬁce WEHM af@

abandoned. Based on prelimnary toxicity data conpound 37 was al so 10 ruI ed
out as possi bl e dderdliaBe Conhey.edHe Glabahpusvisinaomd Weatoring dzoedty 4 Her NCI )

was sel ected for, pgth 5“Plg9gg@lg 95434t has been shown that conpound
SQL09 reaches an exceeLg s ny 3act eri ci dal Concentration MBC (313

ng/m) in plasm ny @d stere e v tr Sl alsl.
(P ), has & hafRpT e L"}aﬂ% A a"‘eﬂai’%t i} o ARREOTRYS Ny

hepatic bl ood fl| dwideFi @lﬁér 3§h0ﬂmb,l &..2 (Y reagen\Of O B1powO8s MT/TUSQ‘SWPSSZ?
Tabl e 20 Phar rracqﬁ§e&§ @Rﬁ{%@?& %{l}xﬁdr@{. ’E}% &?éﬁmoﬁ%glclggmet? PR Efrerb - V-

p.o. 5 Dose (ma/ ka
for Disease Control and Prevention,” Am. J. Respir. Crit. Care Med. 1994, 149,

1359-1374.

3. Farmer, P.; Bayona, J.; Becerra, M.; Furin, J.; Henry, C.; Hiatt, H.; Kim, J. Y.;
Mitnick, C.; Nardell, E.; Shin, S., “The Dilemma of MDR-TB in the Global Era,”
Int. J. Tuberc. Lung Dis. 1998, 2, 869-876.

15 4. Pablos-Mendez, A.; Raviglione, M.C.; Laszlo, A.; Binkin, N.; Rieder, H.L;
Bustreo, F.; Cohn, D.L.; Lambregts van Weesenbeek, C.S.; Kim, S.J.; Chaulet, P;
Nunn, P., “Global Surveillance for Antituberculosis-drug Resistance,” 1994-1997.
N. Engl. J. Med 1998, 338, 1641-1649. [Erratum, N. Engl. J. Med. 1998, 339, 139].

5. Chan-Tack, K.M., “Antituberculosis-drug Resistance,” N. Engl. J. Med. 1998, 339,
20 1079.

6. Cole, S. T.; Brosch, R.; Parkhill, J.; Garnier, T.; Churcher, C.; Harris, D.; Gordon,
S. V.; Eiglmeier, K.; Gas, S.; Barry, C. E. SRD; Tekaia, ; Badcock, K.; Basham, D.;
Brown, D.; Chillingworth, T.; Connor, R.; Davies, R.; Devlin, K.; Feltwell, T.;
Gentles, S.; Hamlin, N.; Holroyd, S.; Hornsby, T.; Jagels, K.; Barrell, B. G.,
25 “Deciphering the Biology of Mycobacterium tuberculosis From The Complete
Genome Sequence,” [published erratum appears in Nature 1998 Nov 12; 396, 190];
Nature 1998, 393, 537-544.

7. O’Brien, R.J., “Scientific Blueprint for Tuberculosis Drug Development,” The
Global Alliance for TB Drug Development, Inc. 2001.
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T112 el (h) 3.5 5.2 10 Cmax(ng/nL) 1038 135 Tmax(h) 0 0.31 CL (nL/kg/h)
3788 15 Vdss (mJkg) 11826 Bioavailability 3.8 20 Its oral bioavailability
is only 3we%swh@so adm ni stered p.o but this is explained IPgTiUS®3/WBRTUE
tissue distribution pattern. Tissue distribution studi es have denonstrated

that  SQLO9 @ri megdrly cdi SHT, ISPHUES R AL RafnBon] UNISLANR BPFERDLI(TdBHE&Sng4 and
35), which is hi ghlnlﬁly advant ageous f or aaBi&r?f ection 't ha!to char actngﬁfﬁngal |y

mani fests as a | dryntinateriad &hemiptrydn thy Bevelopmeniceliiew AnjayrdactamalHowes.i t was

found that pl asngg;poh.ebi LA 9§ 725 the conpound 109 is concentration
dependent and vari es %"romrIS% ?gkg)’ngilznf') to 74% (200 ng/m) to 48% (2000

ng/ m). Afte?} i.\Cyndwenny. H3 Kigheng) St PieSkaspgp buidd; dhase. i, hidcvyitieshedt Soverl

pl asma a red bl i rat| .6 . 29, httle A | »the
fate of the corrp(%ﬁn llégytoﬁglh%hggﬁg%é:sﬂ\gg%{b %eter{%?gﬁbeéér%&ﬁ%tﬁé ﬁ/IutﬁﬁgW{I})od(re}i;ﬁound
after excretion (AwimeoadgerteClespidod89nds, ld8e8ed 3% of the delivered dose

30 (Table 2),,92 03/096989 .PCT/ US0Q3/ 7 ~ Tabl.e 21.AnD CQf.th
conmpound 10910Cunu§\ﬁg a}@efgge"?%%hentcédldlsarﬁmr%@gé”gropﬁsgelﬁngd}r@&ag’g }fs'b Iﬂ(l)(bl\}sﬁng
si ngl e adm ni st r &.GonSthearé-acExitp| BsdiPerlicadingf TerEtbosbutg, (4)Newt 0TReubé

Total 0-4 4-8 8-24 24-32 0.—8@ 3 ng/ljé,g, rin I%.CO 0. .03 0.01 0.04
i .v. 20 Feces <0. 0fTPelogsbpmeausy .O)g' f’.f%a% |lnli96-g’1-393688' ng/ kg P. O. Feces
0.48 0.310 1.112 O0.Mhg2l O Mikisbva K. ;aRdbacitks G. pSdheleiuinj My, Bredrabol.iJt, ddcMadil, vhe
conmpound 109 in ing, did.not vi de_evi den f breakdo roduct s,
Figure 36. For exanpl&oqHie %&'ﬁtﬂ’l‘évpﬁ%%%edcemgamb“tﬁ on Metdbofism o
Mycobacterial Cell Envelope, “Antimicrob. Agents Chemother. 1995, 39, 694-701.
12. Lee, R. E.;. Mikusova, K.; Brennan, P.J.; and Besra, G.S.; “Synthesis of the
Mycobacterial ~Arabinose Donor f3-D-Arabinofuranosyl-1-monophosphoryl-
15 decaprenol, Development of a Basic Arabinosyl-transferase Assay, and

Identification of Ethambutol As An Arabinosyl Transferase Inhibitor,” J. Am.
Chem. Soc. 1995, 117, 11829-11832.

13. Belanger, A.E.; Bestra, G.S.; Ford, M.E.; Mikusova, K.; Belisle, J.T.; Brennan, P.J;
20 Inamine, J.M, “The EmbAB Genes of Mpycobacterium avium Encode An
Arabinosyl Transferase Involved in Cell Wall Arabinan Biosynthesis That is The
Target for The Antimycobacterial Drug Ethambutol,” Proc. Natl. Acad. Sci USA
1996, 93, 11919.
14. Telenti, A.; Phillip, W.J.; Sreevatsan, S.; Bemasconi, C.; Stockbauer, K.E.; Wieles,
25 B.; Musser, J.M.; Jacobs, W.R. Jr., “The Emb Operon, A Gene Cluster of
Mycobacterium Tuberculosis Involved in Resistance to Ethambutol,” Nat. Med.
1997, 3, 567.
15. Cuervo, J1.H.; Weitl, F.; Ostretch, J.M.; Hamashin, V.T; Hannah, A.L.; Houghten,
R.A. in Peptides 1994: Proceedings of the European Peptide Symposium; Maia
30 HSL Ed., Esom: Leiden, 1995, 465-466.
16. Silen, JL; Lu, A.T.; Solas, D.W.; Gore, M.A.; Maclean, D.; Shah, N.H.; Coffin,
J.M.; Bhinderwala, N.S.; Wang, Y.; Tsutsui, K.T.; Look, G.C.; Campbell, D.A_;
Hale, R.L.; Navre, M.; Deluca-Flaherty, C.R., “Screening For Novel Antimicrobials
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25 for the formati on of conjugated netabolites (Mt 521) in the nouse urine
during first 24 hr follow ng conpound's adm ni stration, Figure 37.

Conj ugat edomsadysd i t es are products of the typical netabecrausoaiiveany

N- gl ucoroni dation formed by reaction with glucuronic acid (D. A WIIlians

and T.L. Lenke ingdm@yBncod&d aumbpdhctiaPlLiMRdECIalsfaBem $#6Dimedsonkd.A
p.202). 30 EXAMPLE XV In vitro Pharmacokinetic Studies of Conpound f09 I n

vi tro Phar macol ogiprate Auimisroncigetts Chgaestet 108, 4L ¥ i buti on, Met abol i sm

35 Excretionyy Toxihdrdh, 8 R9ieiRy, éNP @)%91@1”%1}\@% “@lﬁe@d&lo')\”@%ﬁdR‘?Ut to
CEREP (15318 'NE 95th Streef, Rednond,” WA 98052, USA, wwy. cerep.com tel

425 895 8666) undemizC.JsEolend hgi bepmparetiomel quhyé@éfStaééﬂ’m@eagﬁ@ Rha1e 30
standLrd feceptOrﬁda&ﬁl@%agﬁR%re}%heilbrggesaﬁfg r%g Alasﬂme@%ﬂapelFlgu{h%s 38 and

39, five CYP450 enzynes K+~ channel ueous solu Ity, edi ct ed
i ntestinal per nmealsrabedron K98, Mette®bl i c stability (data presented 40 in

Flgure 40 Taples ga(ay pl)uned3, 0, %gpgggg%ﬁpm/ US03/ 15927 EXAMPLE XV

Bi s(2- Adamant yl ) et'hy I 'am ne, ~N Z~Q 5 Conpound
SQBi sAd CorrplﬁmdsGamgmatlt R&V.h‘&RxtagSed foc owibinptorinl@xgesic SyuthhsiasPrdi@tios8nd 73,

78.’ (Tabl e 15) a(rj'ses cﬂowd Tgrah dohigt? lt) S 3 3] ?‘dama”t ane fragment
n%( ufd’ ol’ely t?’u

(Figure 20). A cofnpoun ave s is fragnent (on both
si des of l@he et hyl ene Ii nker) vvas contenpl ated. During preparation of

2 geted 100,000 OISRt P Sy BT o RSl
particul ar conpoukdin, WadlewoVersatilé Salid Bumpettetot é‘ﬁe [S@ntheqms obée@ud;zey IAminess
Factors. 15 In 1 ndveyReidniel BORRTEREEa for "preparation of the Iibrary.
Schene 1 (Figur e Zlﬂ:kennaﬁﬁ eRiNal Katr, hS/BdEr: eBload)yi WeH ., OTEffibients etaind SoreThear el y
T T T A R R NI R
phase Synthesis,” J. Am. Chem. Soc. 1992, 114, 10646-10647.
22. Gordon, D.W.; Steele, J., “Reductive Alkylation on a Solid Phase: Synthesis of a
Piperazidione Combinatorial Library, Bioorg. Med. Chem. Lett. 1995, 5, 47.
23.  Liu, G.; Ellman J.A., “A General Solid-phase Synthesis Strategy for The
20 Preparation of 2-Pyrrolidinemethanol Ligands,” J. Org. Chem. 1995, 60, 7712.
24, March, J., “Advanced Organic Chemistry,” 39 Ed, Wiley, New York, p. 916.
25. Luknitskii, Vovsi., Russ. Chem. Rev, 1969, 38, 487-494,
26. Lee, M.H.; Pascopella, L.; Jacobs, W.R.; Hatfull, G.F., “Site Specific Integration of
Mycobacteriophage L5: Integration-Proficient Vectors for Mycobacterium
25 smegmatis, Mycobacterium tuberculosis, and bacilli Calmette-Guerin,” Proc.Matl
Acad. Sci USA 1991, 88, 3111.
27. Shawar, R.M.; Humble, D.J.; Van Dalfsen, J.M.; Stover, C.K.; Hickey, M.J.; Steele,
S.; Mitscher, L.A.; Baker, W. “Rapid Screening of Natural Products for
Antimycobacterial ~Activity By Using Luciferase-Expressing Strains of
30 Mycobacterium bovis BCG and Mycobacterium intracellulare,” Antimicrob. Agents

Chemother. 1997, 41, 570-574.
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sel domyi el d desirable products and this can be expl ai ned because of

exi stence of sterically hindered reaction site on the step 2 or step 3 of
t he synt weios/osokene 2 (Figure 41). 20 Conpound S@Bi sAd caoThsoprsopared by
"wet chem stry" using the sanme route, Schene 3 (Figure 41), it is

docunent ed tbsf.lt 25 AHATERL REIOR, AUSSHCRS, FONTREE & KY “BRYHih&BAR Screenin
hydrochl ori de) does provide products when used on the 1 and 2 steps. EUe to
the symetrical ratVite, (Bidh$ix) deswpd fnidHigkny obenes ntimecobacsetiabireg Desconsry.ve
routes. W have d [ ugd h ye yl ati on of ethyl nedi am ne
by 2-adanantanonéBﬁgﬁﬁégé%éégg?éﬂ?@%a%%gbﬁ%%551?%gl Fi nal product (wi thout
additional purification) denonstrated MC (Mniml Inhibitory
Concentration) equal or better than conpound 109. EXAMPLE VIIIl Cenerating
the Diamine Library with a Mddified Linker 30 General Methods: All reagents
were purchased from Sigma-Aldrich. Rink acid resin was purchased from
NovaBi ochem Inc. Sol vents acetonitrile, dichloronethane, 94 WO 03/096989
PCT/ US03/ 15927 di net hyl f or mam de, et hyl ene dichloride, methanol, and
tetrahydrofuran were purchased from Al drich and used as received. Solid
phase synt heses were perforned on Quest 210 Synthesizer (Argonaut
Technol ogi es) and conbi natorial chem stry equi pnent (Wat man

Pol yfiltronics and Robbins Scientific). Evaporation of the solvents was
done using 5 SpeedVac AES (Savant). Mass spectra data were obtained by

El ectrospray lonization technique on Perkin El nmer/Sciex, API-300, TQVS
with an autosanpler. The activation of the Rink-resin, the addition of the
am ne, and the acylation step were carried out in 10 m tubes using the
Quest 210 Synt hesizer. Renoval of the FMOC 10 group, reductive al kylation
reaction with carbonyl conpounds, the reduction with Red-Al, and the

cl eavage fromthe solid support were carried out in 96-deep (2m) well,
chemcally resistant plates. Step 1. Activation of the Rink-acid resin. 15
A suspension of the Rink acid resin (coverage of 0.43 - 0.63 nmol/g), 6 ¢
(upto 3.78 mmol), in 80 m of 2:1 mxture of dichloronmethane and THF was
disitrubuted into 20 tubes, 4 m per tube, filtered and washed twice with
THF. A solution of triphenyl phosphine (5.7 g, 21.75 mmol) in 40 m of THF
was added, 2 m/tube, followed by the addition of a solution of
hexachl or oet hane (5.09 g, 21.45 mol) in 20 mM of THF, 1 20 m/tube. After
6 h the resins were washed with THF (2x4 m ) and di chl or onet hane
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(2x4nl). Step 2. Addition of the first am ne. Each tube was charged with 3
m of dichloroethane, EtNiPr2, (0.2 m, 1.15 nmol), 25 and the
corresponaiong/oasysme (1 nmol ). (When a sel ected am ne was @2C3aiSosiisoant was
added as a solution or a suspension in DVF). Dichloroethane was added to
each tube to fill up the volunme 4nm . The reaction was carried for 8h at
45C and 6-8 Qla#ges room tenperature. The resins were filtered, washed with a
2:1 mxture of dichloronethane and nmethanol (Ix4m ), then w th nethanol
(2x4m ), and suckwﬁPlj‘%m‘BO 95 WD 03/096989 PCT/ US03/ 15927 Step 3. Acylation
wi th Fnoc protected am no acid. The resins were pre-washed wifh

di chl or omet hhne (2XARROSILOESURPESIZ SHEL MR sthEene qimife oompougd of the formula

di chl oronet hane, HATU (2 nol excess to |oaded resin, 0.14 g, 0.39 mol,
dissolved in 1 mM of DW), and 0.47 nmol (2.5 nol excess to | oaded resin)

of amno acid 5 dissolved in 1 nl oR,DM-, and allowed to stir for 8h at 45C

and 6.8 h at room tenperature. Aftdr 16 h the resins were filtered, washed
with 1:1 m xture of DVF and HﬁMt hane (1x3m ), dichl oromnethane
(I'x3m ) and acyl ati on was répea W TRNRYR, sanme ampunt of reagents. At
the end, Yhe resins were filtered, washed wWith 1:1 m xture of DM and

di chl oromet hane (A k. AARIBLAANGL G e BUEkE it all, AUgPhdn for 30

10 mn and transferred into vials (one per vial),

desi ccat or ualkkeyl, ukgyuylparatkyly arhlkynyAfdyeloalkyli syckialkpnyd] | resi ns were subj ect ed
for quality control using M5 spectra. Step 4. Al kylation of the am no
group. Deprotection. Ten prepared resins fromthe first three steps were
pool ed toget her, andSHeedvRp®R,appRexienndepkydedtl Selgptadf frama &l alkgl, ahyd alkedili dual

vials for,all necessary ecanvol utions. uspension of th sin mxture
(2.0- 2.5 g)alkypy ’0*631%11’ 6‘faq‘§“ - e r°§°1°€}l‘ys'd 2SIPTheB Rl Prisrea g R

di stribut ed halide, dikeay Hoyloe), hik§litHid,aepihéd, &byl akidxy, amirer@d using a filtration
mani fol d. The reaction plates were transferred into conbiclanps, and 0.2 nl
of 20% solution of piperidine in DM was added to renove Fnoc protecting

group and 20 al | ovegeih ®;Sik aylefted frbth M, RlkyAfdrAr alkOnyn) flkylydt SalwplS afdlkenel; ed,
washed with 0.2 m of .. and deprotectio S repeate ith 0.2 m of

20% sol ut i onarﬁli‘y‘i‘iil’pé?"flgl"}\{\l‘:@ icﬁcq?ﬂ}Fenéi{r;ldheteé?qllﬂaegg?ﬁ’ag’ﬁagalfdgr ¥i AYIRPt er

that plaie wagyifhid, tey186b, SRS RBckyWatdhd (NRR, 1 dered fivel h)cyadidsecondary

di chl oronet hane (2x0.5 m per well).
amine.

2. The composition of Claim 1, wherein NHR, or NRyR; of the substituted ethylene

diamine has the chemical structure

O
o

20
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Reaction with the carbonyl conmpounds. Each well in row A on the reaction
plate 25 was charged with 0.1 ml of dichloronethane, 0.08nl of -1.QW

sol uti on wbD oapprepriate acid in DVF from master plate, OPQI/US03/DVET
solution of PyBrop, (0.015 g, 0.03 mmol, 2.5 nol excess to | oaded resin)
and 0.05 m of EtNIPr2 in dichloronethane (0.022 m, 0.13 mmol, 10 nol
excess to | oaded resin). Each well in rows B through H was charged with 0.1
m of THF, 3. 160bgicompositionpfAladwy|2whespindfe sepypvepd ¢iaxlencizneing eempround st one
in DMF from omst.8%hor0 Plate and allowed to react for 30 mn. After 30 mn
0.075 m (0.0/5 mml) of 1.0 M 96 WO 03/096989 PCT/ US03/ 15927 sol ution of
NaBCNH3 wer e added. The reaction plates were seal ed and kept at RT for 72h.
At the end, the resins were filtered, washed with THF, DCM (I xI m),

met hanol (2xIm) 3 dried in desiccator under vacuumfor 2h. 5 Step 5.
Reduction wth Red- he reaction plates were placed into conbiclanps. A
1:6 mxture of Red- 65+ W% in toluene) and THF was added, 0.6 ml per
wel I (0.28muol of , and allowed to react for 4 h. After
the reaction conp QN tNE-T e§Y pemer e filtered, washed with THF (2xIm),
met hanol (3xI ) daried in tlHe filtration manifold. 10 Step 6. C eavage.
This step was carried out usi cl eavage mani fold. The reaction pl ates
(placed on the top of the co ion plates in this manifold) were charged
with a 10385:5 nixture of TFA “dichl oronmet hane, and nethanol, 0.5 ml per
well. After 15 mn, the solutions were 15 filtered and collected into
proper wells of the collection plates. The procedure was repeated.

Sol vents were evaped on a speedvac, and the residual sanples were ready

for testing. Deco ti on Exanpl'ec~20-Beconvol ution of the active wells
was performed by ressynthesis of discflete conmpounds, fromthe archived
FMOC- pr ot ect ed 0- ani ngacgt am Ne "El(lo resins, 0.05- 0.10g each), which

were set aside at pon step before the pooling. Each
resin was assigned di screte col yn or 2, or 3, etc.) in a 96well
filterplate, and di vi ded between X rows (A B, C etc), where Xis the
nunmber of hits discovered in the 25 original screening plate. To each wel |,
in arow, a selected carbonyl conpound (present in the hit) was added

al ong with ot her red reagents: the first selected carbonyl conpound

Q e V'

10

NH (S
NH / N\ N Me
(R) \\\\T
&) Me

>
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was added to the resins in the row "A", the second carbonyl conpound - to
the resins in the row "B", the third carbonyl conpound - to the resins in
t he row "W0,03@p689 A | ay-out of a representative 96-wel | deaasaliisn? on

plate is shown in Table 28, Figure 52. 97 WD 03/096989 PCT/ US03/ 15927 The
reaction plates wg —\sealed and kept at RT for 72h. At the end, the resins
were filtered, with THF, DCM (I xI M), methanol (2xIm) and dried in
desi ccat or under Sor 2h. Reduction and cl eavage were perforned

according to steps 5 ofNHhe n@hetic protocol. The product wells
fromthe cl eavage yzedu 5 (El ectrospray lonization Mass
Spectroscopy) to \Véé the actives, and were tested in
the M C assay. A Ssmmary of the ES edata is provided bel ow. A list of
compound hits and structures is provided in Table 30, Figure 53. Conpound
673
N2- [ ( 2- met hoxy- 1- napht hyl ) met hyl ] - 3- phenyl - N - ( 3- phenyl propyl ) propane-1, 2-d
iam ne. Mass 10 spg m(ESI) mz (WH)+ 439.2 Conpound 674
'-(3,3-diphenylpropyl)-4-(nethy|thio)butane-1,2-di

ESI) mz (MH)' 463.4. 15 Conpound 675

(neyhyNtho) N2- (3- phenyl propyl ) but ane- 1, 2-di ami n
e. Mass spectrum 4-.@ 20 Conpound 676
N2- (cycl ohexyl met R -(3,3 d | propyl ) -4- (et hyl t hi o) but ane- 1, 2-di am
|ne Mass spectrum 425\, Conpound 677 25

- (3, 3-di phenyl propyl ) - N2- ( 2- ethO'ybenzy?) 4- (et hyl t hi o) but ane-1, 2-di am n
. Mass spectrum (ESI) mz (WMH)' 463.1 Conpound 678
2-[ 2- (benzyl oxy)ethyl]-N -[ (6, 6-di met hyl bi cyclo[3.1.1
hept - 2-yl ) met hyl | - qet hyl t hi o) but ane-1, 2- 30 di am ne. Mass spectrum
ESI) mz (MH)+ 40 pound 679 N -[ (6, 6-di nethyl bicyclo[3.1.1
hept - 2-yl ) met hyl ] - t hyl t hi 0) - N2- ( 3- phenyl pr opyl ) but ane- 1, 2-

—NH
NH (S) Me

am ne. Mass spectrunm
- (3, 3-di phenyl pr gpyl

e
N
]
(
]

5 ;
7\
NH
NH Me% e
Me C
Me Me

o,
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di am ne. Mass spectrum (ESI) mz (VH)+ 389.5 35 Conpound 680

N2- ( 2- chl oro-4-fl uorobenzyl ) -4-nmet hyl -N - (4-net hyl benzyl ) pent ane- 1, 2-di am n
e. Mass swoeaBnmwsy (ESI) mz (MH)+ 363.3, 365.5; (MCH3CN) 203/1303/409273. 40
Conpound 681. N2-[2-(benzyl oxy)ethyl]- N -[2-(4-nmethoxyp hen yl)ethyl]-

4- et hyl pent ane- 1, 2-di am ne. Mass spectrum (ESI) mz (MH) +385.1. Conpound

682. 45
benzyl ]-N -[2-(4-net hoxyphenyl ) et hyl]-4-nmet hyl pent an

N2-[ 3- (4- chl or ophe

e-1, 2-di am ne. MasS ctrum (ESI) mz (MH)+467.1, 469.2. Conpound 683.

N2- (4-i sopropyl benz§y=¢ N - [ 2- (4- xyphenyl ) et hyl ] - 4- met hyl pent ane- 1, 2- di
am ne. Mass 50 sp (ESI z ( + 383.3 98 WD 03/096989

PCT/ US03/ 15927 \nd KB4/

N - [ 2-(4- met hoxyph et hyl]-4- | - N2- [ (2E) - 3- phenyl pr op- 2- enyl ] pent ane
-1, 2-di am ne. Mass Spectrum (ES z (M) + 367.3; [M (CH2CH=CHPh) 2H] +
251. 5 Conpound 685 ’

N2-[ 2- (benzyl oxy) et hyl ] - 4- net hyl - N - ( 3- phenyl propyl ) pent ane- 1, 2- di am ne.
Mass spectrum (ESI z (M) + 369.1. Conpound 686. 10

N2- (2-chl oro-4-fl enzyl)-4-met hyl -N - (3-phenyl propyl ) pent ane-1, 2-di am n

e. Mass spectrum ) mz (MH)+ 377.2, 378.9. Conpound 687.

N2-[ 3- (4- chl or ophenox begfylm44-nethyl-N'-(3-pheny|propyl)pentane-l,Z-diam
i f ) z (MH) +451. 1, 453.3. Conmpound 688.

-met hyl - N - (3- phenyl propyl ) pent ane- 1, 2- di am ne.
(MH) + 367#QEt 20 Conpound 689

5
OH

< "

Q NH_/—‘NH
Me OH ; or

() Me
&, f
N\\\“(h) R
H
("

10 4. The composition of Claim 1, wherein NHR; or NRR; of the substituted ethylene

diamine has the chemical structure
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4- et hyl - N2-[ ( 2E) - 3- phenyl prop- 2-enyl ] - N - (3- phenyl propyl ) pent ane- 1, 2-di am
ne. Mass spectrum (ESI) mz (MH)+ 351.2. 25 Conpound 690

N2- ( 2- et wRYBEM®YY ) - 4- net hyl - N - ( 3- phenyl propyl ) pent ane- 1 pgxdisasriiver Mass
spectrum (ESI) mz (MH)- 369.1. Conpound 691. 30

N2- decahydr onapht hal en- 2-yl - N -[ 2- (4~{] uor ophenyl ) et hyl ] - 3-t hi en- 3-yl propan
e-1,2-diamne. Mass spectrum (ESI§ m Z2NHVH) + 415.3. 35 99 WO 03/ 096989
PCT/ US03/ 15927 References 1. Dye Scheele, S.; Dolin, P.; Pathania,
V.; Raviglione, MC., "Consef |t . 4 obal Burden of Tubercul osis:
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5, 47. 23. Liu, G lman J. A, (A Ceneral Solid-phase Synthesis Strategy
for The 20 Prepa - @/'r—r i di nemet hanol Ligands,” J Org. Chem
1995, 60, 7712. 2 rgh, YH7» Kgvaded O ganic Chemistry,” 3'd Ed.,

Wley, New York, p. 916 5. Luk#itskii, Vovsi., Russ. Chem Rev., 1969,
38, 487-494. 26. Lee, la, L.; Jacobs, WR ; Hatfull, GF.,
"Site Specific Integratiof
Vectors fdr Mycobact eri um

oYaYat\
v

NH (S)

O NH- \||IIII® M
(R) ‘\\\T e

o

6. The composition of Claim 1, wherein NHR or NR3R3 of the substituted ethylene

10

diamine has the chemical structure
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25 smegmati s, Mycobacteriumtuberculosis, and bacilli Calnmette-Cuerin,"
Proc. Matl Acad. Sci USA 1991, 88, 3111. 27. Shawar, R M; Hunble, D.J.;
Van Dal f swnD,03@94989 Stover, C. K.; Hickey, MJ.; Steele, SPCTMS0&tiveT, L.A ;
Baker, W, "Rapid Screening of Natural Products for Antinycobacterial

Activity By Using Lucifer asr es g Strains of 30 Mycobacterium bovis

BCG and Mycobacteriumintragcell ufare;” Antim crob. Agents Chenother. 1997,
41, 570-574. 102 WD 03/0969 / US03/ 15927 28. Arain, T.M; Resconi

A E.; Hickey, MJ.; Stover, , "Biolum nesence Screening In Vitro

(Bi o-Siv) Assays for High- Vblune Antinycobacterial Drug Discovery,"

Antim crob. Agents Chenother. 1996, 40, 1536-1541. 103 WD 03/096989

PCT/ US03/ 15927 GhgiBRpdtidn! AiCHimb, w‘ﬁbr@iﬂqp@ﬁb&ltﬂ@d 1 GRMDE dhfife Borspthgliid ut ed
et hyl ene di ami ne conpound of the fornula 4 jH R3 wherein R4 is

sel ect ed frowelasteddiory| , aryl, heteroaton1subst|tuted al kyl and aryl |,

al kenyl, al kynyl, aralkyl, aralkynyl, cycl oal kyl, cycl oal kenyl ; and wherein
R, R and R3 are independently selected fromH, alkyl, aryl, alkenyl, 10
al kynyl , aral kyl, enyl, aral kynyl, cycloal kyl, cycl oal kenyl,

het er oal kyl, hete hal i de, al koxy, aryloxy, alkylthio, arylthio,
silyl, siloxy, amYQ; _#ér wh in Rl is selected fromH, alkyl, aryl,

al kenyl , al kynyl, aral kyl/, | kenyl, aral kynyl, cycloal kyl, cycl oal kenyl,
het er oal kyl , heteroary hal ide, al koxy, aryloxy, 15 alkylthio, arylthio,
silyl, siloxy, am no, and is derived froma cyclic secondary am ne.
2. The conposition of d ai wherein NHRI or NR2R3 of the substituted

et hyl ene diam ne has t 1cal structure 20 NH

2

989 P

—NH (S
NH \IHHI

®) \mi/Me
© Me

7]

!

——N
NH

10 ;

(S) Me

H @ Me
NS R
H
Me .
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104 WD 03/096989 PCT/ US03/ 15927 3. The conposition of Caim?2, wherein the
substi tuted ethyl ene diam ne conpound is selected fromr NH NH~ (s) M

; Me-, -woOMB/09389- HN NHr L//k Me NH -NH 10 NH (s) NHPCWuses/ssde ~sl
I\/b 105 WD 03/ 096989 PCT/ US03/ 15927 Me | NH (S M (R ,11 (S M .

dNH //--NH Me %Q—l NH(S) Me 5 NH NH Me-- Me Me Me \Me
Me

NH Me
1s)

OH .
Q <)
HN

v )

10
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N NHJ M Me Me 106 WO 03/096989 PCT/ US03/ 15927 NNH~ ~ NH j--NH CBt 5 OH
OH -NHNH/ OHor (S M M MUV (R NHH Me 10 4. The conposition of
Claiml, woasepdsNHRL or NR2R3 of the substituted ethyl enecrtdisasisye7 has the
chem cal structure 107 WO 03/ 096989 PCT/ US03/ 15927 NH 5. The conposition
of Claim4, wherei he substifuted ethyl ene diam ne conpound is selected
from5 Me ObNH N (S) 6 -S NHf Me (S)Me

HN
NH—/_ - or

HN
i

5 8. The composition of Claim 1, wherein NHR; or NRyR; of the substituted ethylene

diamine has the chemical structure

10 9. The composition of Claim 8, wherein the substituted ethylene diamine compound is

selected from

Me Me H

Me Me ‘O
MGW NS N
H .

15
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HN 9%H F 10 NH NHF(S) Me 108 WD 03/ 096989 PCT/ US03/15927 NH %N H J- 0
j-NH (s) NH(R ,\\ M M (R M Mc NH NH (E) 5 Me (J6NH>RN % NH/- 10
109 WO 03WOIB88M@sPCT/ USO3/ 15927 Me 06j-N NHMe NH \ / NET/OWe1soe7/ @ /-
NH% HI (R .,11 M5 ;

K\
WNNN
o

H
© Me
eJ“m = M
© S e
////,,\ N\\\‘(;?) (R)

H
HN Me

; or

Ph

10

10.  The composition of Claim 9, wherein the substituted ethylene diamine compound is
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CI5NHJ' ' or (S) Me (SMe QB\NH NH 10 6. The conposition of Claim1l, wherein
NHRL or NR2R3 of the substituted ethylene diam ne has the chem cal

st ruct ur ewd3/0Y0893/ 096989 PCT/ US03/ 15927 NH 7. The conpesirtisosy1k7 C ai m
6, wherein the substituted ethyl ene diamne conpound is selected fromb5

Q/- NH NH6 )] -NH (S V111111 = NHMe (S) M QHNHN 10 ; ISMM H
M NR~I "~R~- ~~R~ H M 111 WO 03/096989 PCT/ US03/ 15927 Q NH NH~ Me Me
u N
Mé BX N/\/
H
11. The composition of Claim 1, wherein the substituted ethylene diamine compound is

5  selected from

=/N N——\‘S (S)
S A& H
Me-_3
////,//
Me (s) ;
10
Me MeO
R
® -“‘“NH\/\ /\JQ
Me

Me NH
NH~/ @
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M (R me(s) (s) ~Me ~NHHN QM-,, ~M NHj-HN5 M NH//---NH Me
cW8J OH Q M HN NH~ 10 112 WO 03/096989 PCT/ US03/ 15927 Ph QHHN N or ON
HN H~ D 5w8.03/b@sconposition of Claim1l, wherein NHRL or RRIRZBomisoehe
substituted ethylene diam ne has the chem cal structure Me M M "\ NH 10

9. The conposition of @ :n 8, wherein the substituted ethyl ene di am ne
conpound is sel ggied @ Ve Me H n\NPO;
=0

3

NH
NH CqqHos |

NH
"
MeO
MeO .
MeQ
Ej —\ HN %
Me NH/’

MeQ

NH
NH—/—

10

NH
NH—/_
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Me ( E) NH M M M --\ rEX\ NZN 15 H 113 WD 03/096989 PCT/ US03/ 15927
M M M (=7\ N H M M M\ (E~-NHHM (S) M (S) einn (S \.~ (R M
(R} HN Hwb oseocoke Me-411, (S) (S) .~~ (R NH NHI (S) MecarusosisobiH / r - - NH
10 10. The conposition of Claim9, wherein the substituted ethyl ene di am ne
conpound is 114 WO 03/096989 PCT/US03/1592F Me Me H

NH
w/

H
-:f"’ Pd “\~/””’\\\\\ Pd
(S) = H
Me 5 Me Me
7///////
Mg  © :
Me
(R) Me
Me s
(S)
Me\lulu ’s) "///

s) i: (R) Me
I’I/,/
\ NH
HN—/_

10
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Me (E) Nomi NL H 11. The conposition of Claim1, wherein the substituted
et hyl ene di am ne conpound is 5 selected fromH NN H)9; (S M 9, ~ M
HMe NWBoM6s) = H (R M Me (S) 10 M MO (R (PCTso§R9R) , %\ N
HNH Me = Me S I (Z) Me -0----\NNHNH (E)\ 115 WD 03/096989

PCT/ US03/ 15927 NH NHH NH Cl11H23.
N
Q NH :‘Y‘

Me R Me

MeO i—\,\IH_/;N'-l\?Q

Roluls)
o

I

y /—NH
9

N_'__/——HN

OMe

.

10

118



NH NHI--

MO\ 5 MO MeO Me NHr-HN MeO F bL; NH 10 O--\~ NH-/-NH 6 ;

116 WO 03/096989 PCT/ US03/15927 F NH O0--\-~~0 NHF HN (S) H (R M

= Me Mo WDa3EPsMe (R) Me Me (S) (S) Me-Im~ (S) (RcT(Esps/ider

H

N/\/N
Cl
N % NH F
H
MeQ
F
NH
5 NH ; or
F
N -
10 12. A method of preparing a substituted ethylene diamine compound of the
formula

R4

R1HN\)\
NRZRs

wherein Ry is selected from H, alkyl, aryl, alkenyl, alkynyl, aralkyl, aralkynyl,

cycloalkyl, cycloalkenyl;
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5HN Ph\ZL\ NH'NH HONH NH (S) (R (
03/ 096989 PCT/ US03/ 15927 Fw NH (RI' (S) r
MeO N NHVB 03/09dvB® NH NH~ wo HN OVe 10 1
CC NN HC ,/ NHF OEN -"-

and wherein R;, R; and Rj; are independently selected from H, alkyl, aryl, alkenyl,

RM M (R) Me 10 117 WO
RM Me (R Me MO JNH NH
18 WD 03/ 09698PCRATKILED3T 15927

alkynyl, aralkyl, aralkenyl, aralkynyl, cycloalkyl, cycloalkenyl, heteroalkyl, heteroaryl,
halide, alkoxy, aryloxy, alkylthio, arylthio, silyl, siloxy, amino; or
wherein R, is selected from H, alkyl, aryl, alkenyl, alkynyl, aralkyl, aralkenyl,
5 aralkynyl, cycloalkyl, cycloalkenyl, heteroalkyl, heteroaryl, halide, alkoxy, aryloxy,
alkylthio, arylthio, silyl, siloxy, amino, and NR;R; is derived from a cyclic secondary
amine;
comprising activating a solid-support resin containing hydroxyl groups with a halo-
donating reagent in the presence of base to produce a solid-support resin containing halo
10 groups;
displacing the halo groups with an initial primary amine to produce a lid-support
resin containing amine groups;
acylating the amine groups with a halo-acylhalide in the presence of a basic
compound, or with a halo-acylacid in the presence of base, to produce a solid-support resin
15  containing a-haloacetyl amide groups;
displacing a-halo groups of the a-haloacetyl amides with a secondary or subsequent
primary amine to produce a solid-support resin containing a-amine imide groups;
reducing the carbonyl moiety on the a-amine imide groups with a reducing agent to
produce a solid-support resin containing two amine groups separated by two carbon atoms;
20 cleaving the amine groups separated by two carbon atoms from the solid support

resin in the presence of acid to produce the substituted ethylene diamine compound.

13.  The method of Claim 12, wherein the initial primary amine is RiN,.

25  14. The method of Claim 12, wherein the secondary or subsequent primary amine is
RoR3HN.
15. A method of treating disease caused by an infectious agent comprising

administering an effective amount of a substituted ethylene diamine compound of the

30 formula:

Rs

1HN \)\
NR,R3
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HMOF NHS5NH,; or F NI PV_~ N10 12. A nethod of preparing a
substituted ethyl ene di am ne conpound of the fornmula R4 R HN NR2R3

wher ei n R¥oiss/os@ect ed fromH, al kyl, aryl, alkenyl, alkymgr/usas/aioryl ,

aral kynyl, cycloal kyl, cycl oal kenyl; 119 WD 03/096989 PCT/ US03/ 15927 and
wherein RI, R2 a I Nzl lL.egt ,

al kenyl , al kynyl %aeﬁ? E{?ﬁs Sﬂ?ﬁ?ﬁ%ﬁ@l h glgff%y?qe%gg%@ﬂ(a&y}gyglﬁ%k 1(’anyl ,
het er oal kyl ,cyabebybaroealkenplal i de, al koxy, aryl oxy, alkylthio, arylthio,
silyl, siloxy, amno; or wherein RI is selected fromH, alkyl, aryl,

al kenyl , al kynyl, aral kyl, aral kenyl, 5 aral kynyl, cycl oal kyl,

cycl oal kenyl , hetapd odiketeyl Ri, Retaad Bansel inddpadentdy; seddciedxyom Hsyllkmiyr,yl, adlfelyl t hi o,
arylthio,. silyl. si Y, inho, N i i fr i

secondar y5 aar%%ﬁng}’ %‘(L)lir%’)éf iagaiﬁc%}glﬁag{a?\{}'gﬂ, %géaﬂé% ?gaés%%g%lr thgérg}eog}kﬁxg%ﬁ%ﬁ%li ng
hydr oxyl gr chapisewikohy arfietypalkditna taryithio; eidesroxy, aminagorpr esence of base to
produce a solid-support resin containing halo 10 groups; displacing the
hal o groups with an initial primary am ne to produce a solid-support resin
cont ai ni ng am ne wieeip R, iacylkatd fignt He akkyl, neylgpibond, alkyrylaarhiaylo-amdkenial i de

in the presence of a hasi C ound,. or with hal o- aci.d in_th
presence of %Qgér,lyl’t Sy%?ailﬁﬁ’céy‘%g@fﬁn?'d-%egeﬁ%M’ f gtgfoﬁry?’lg&%’dghtag?oﬁ?"nﬁ}yl&y’
a- hal oacay yl alkyTihile a@ylthit) Silyl, siloxy, amino, and NRR; is derived from a cyclic secondary

amine.

16. The method of Claim 15, wherein the infectious agent comprises a bacterial,

mycological, parasitic, or viral agent.

15
17. The method of Claim 16, wherein the bacterial agent comprises M. tuberculosis, M.
avium-intracellulare, M. kansarii, M. fortuitum, M. chelonae, M. leprae, M. africanum, M.
microti, M. avium paratuberculosis, M. intracellulare, M. scrofulaceum, M. xenopi, M.
marinum, or M. ulcerans.
20
18.  The method Claim 15, wherein the infectious disease comprises tuberculosis or
Crohn’s disease.
19.  The method Claim 15, wherein the substituted ethylene diamine compound is
25
Me
)\/\/I\Ake/\ H
Mé NN N
H
20.  The method of Claim 19, further comprising a pharmaceutical carrier.
30
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di spl aci ng a-hal o groups of the a-hal oacetyl am des with a secondary or
subsequent primary am ne to produce a solid-support resin containing

a- am ne iwode/grsups; reducing the carbonyl noiety on thepraTarmoness2M de
groups with a reducing agent to produce a solid-support resin containing
two am ne groups separated by two carbon atons; 20 cleaving the am ne
groups separat ed n the
presence of gk.df$§”%¥§ﬁ§§§&?ﬂ% suEgg%ﬁﬁgggngkﬁ§h%ﬂg§§?gﬁfﬁgc@%@%ﬁﬁ%d 13.
The met hod of C aim 12, wherein the ial primary amne is RIND. 25 14.
The met hod of C aim 12, wherein the ondary or subsequent primary am ne
is RZR3HN. 15. A nethod of treating)difsease caused by an infectious agent
conpri si ng al sterl ng an efLect| punt of a substituted ethyl ene

di am ne conpg tie N30 ~for muta: ¥— 1HN NR2R3 120 WO 03/ 096989

PCT/ US03/ 1592 tgd fromH, alkyl, aryl, alkenyl,

al kynyl , aral kyl, aral kyr cycloalkyl cycloalkenyl and wherein Rl, R2
and R3 are independentl ected fromH, alkyl, aryl, alkenyl, 5 alkynyl,
aral kyl , aral kenyl, aral kysfiyl , cycl oal kyl;, cycloalkenyl, het er oal kyl ,
heteroaryl, halide, al koxy, aryloxy, alkylthio, arylthio, silyl, siloxy,
am no; or whereym RL is selected fromH, alkyl, aryl, alkenyl, alkynyl,
aral kyl, aral k ar al kynyl, cycl oal kyl, cycl oal kenyl, heteroal kyl,

het er oaryl , al koxy, aryloxy, 10 alkylthio, arylthio, silyl,
siloxy, amn R2RZ is. demived froma cyclic secondary amine. 16. The
nmet hod of C & e dafectious agent conprises a bacterial,
nycol ogi cal , ps al age 7. The nethod of C aim 16,
wherein the bacteri al agent conpri sesl\/l @ culosis, M

aviumintracel lulare, M ka sarii, M for tum M chelonae M |eprae, M
africanu@ M nicroti, M aV|un1paratubercuIOS|s M intracellulare, M
scrof ul aceum M xenopl M marinum or M ulcerans.

7““w®
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20 18. The method C aim 15, wherein the infectious di sease conprises
tuberculosis or Crohn's disease. 19. The nethod C aim 15, wherein the
subst i t utwd Blobgotene di am ne conpound is 25 Me Me H M e pCEjuSSRisory N) g 20.
The nethod of C aim 19, further conprising a pharmaceutical carrier. 30
121 WO 03/ 096989 PCT/ US03/ 15927 21. A conposition conprising, a
substituted e Nem und conprisingy, NHN H H3CONH HH 5
SNH H/S NH NH/SNH \ / 0 S

/S

10
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10 122 WO 03/096989 PCT/US03/15927 NH N rH NHN/ rH SC HHCNN\
/" F5,; HICO\ / NNH ,~~O HHI CONNH O/ 10 H3CO\ / NNH HH H3CO
NH H H 1280\0038996989 PCT/ US03/ 15927 NH~~ H C NH F ‘ech/udo€iso2N NH

O

al

2

O
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Iz
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<
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H5; NH H- H~ N HH 10 CZH50 NH\ / Nor _ NF-O\ NH"-cc H
S 124 WD 03/096989 PCT/ US03/ 15927 22. A nethod of preparing a substituted
et hyl ene woagiop@sconpound of the formula R4 RIHN NR2ZR3 Powheowis»2R4 is
selected fromH, alkyl, aryl, heteroatom substituted al kyl and aryl,

al kenyl , al kynyl, aral kyl, aral kynyl, cycloal kyl, cycl oal kenyl; and wherein
RI, R2 and R3 are independently selected fromH, alkyl, aryl, alkenyl,

al kynyl, aral kyl, aral kenyl, aral kynyl, cycl oal kyl, cycl oal kenyl

het eroal kyl , ;2net & Rf%l of prliBking § sulidliti®athyfinY bRA¥Yne Bhp¥hdddrehe BENUIE Ni O,
silyl, siloxy, amno; 10 conprising activating a solid-support resin

cont ai ni ng hydroxyl groups with a h@tp- donating reagent in the presence of
base to produce a solid-support resijn containing halo groups; displacing
the hal o groups with an inh“hﬁL\ELLAELZ am ne to produce a solid-support
resin containing amne groups; NR,R;

5 wherein Ry is selected from H, alkyl, aryl, heteroatom substituted alkyl and aryl,
alkenyl, alkynyl, aralkyl, aralkynyl, cycloalkyl, cycloalkenyl;
and wherein R;, R; and Rj are independently selected from H, alkyl, aryl, alkenyl,
alkynyl, aralkyl, aralkenyl, aralkynyl, cycloalkyl, cycloalkenyl, heteroalkyl, heteroaryl,
halide, alkoxy, aryloxy, alkylthio, arylthio, silyl, siloxy, amino;

10 comprising activating a solid-support resin containing hydroxyl groups with a halo-
donating reagent in the presence of base to produce a solid-support resin containing halo
groups;

displacing the halo groups with an initial primary amine to produce a solid-support
resin containing amine groups;

15 acylating the amine groups with a FMOC protected amino acid in the presence ofa
coupling reagent and a base, followed by removal of FMOC protecting group to produce a
solid-support resin containing a-amino acetamide groups;

modification of a-amino groups of the a-amino acetamide groups with a carbonyl
compound to produce a solid-support resin containing corresponding derivative of a-amino

20  acetamide groups;

reducing the carbonyl moiety on the amide groups with a reducing agent to produce
a solid-support resin containing two amine groups separated by two carbon atoms; and

cleaving the amine groups separated by two carbon atoms from the solid support
resin in the presence of acid to produce the substituted ethylene diamine compound.

25
23. A method for treating an infectious disease comprising administering a

pharmaceutically effective amount of the composition in Claim 21.
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15 acylating the am ne groups with a FMOC protected amno acid in the
presence of a coupling reagent and a base, followed by renoval of FMOC
prot ecti ngogBop@set o produce a solid-support resin contai MOTYQSA3/a392N0
acet am de groups; nodification of a-am no groups of the a-am no acetam de
groups W th g carbegy d;!osﬂféﬁ'&@&l & Doy ELsuBstFObd AnPIURPOAhinE 88thPbund
cont ai ni ng correspondi ng derivative of a-am no 20 acetam de groups;
reduci ng t heofdbg fo5AYlE noi ety on the anide groups with a reducing agent to
produce a solid-support resin containing two am ne groups separated by two
carbon atons; and cl eavi ng Rdhe am ne groups sébarated by two carbon atons
fromthe SO|Id suppor R sesi nlin the presgn9¢ oflacid to produce the
substituted ethyl ene di amiyie conpound. 25 ANRhod for treating an

i nfectious di sease conpri sRng adnlnlstering . pharnaceutlcally effective
anount of the conposition in Caim2l. 125 WO 03/096989 PCT/ US03/ 15927 24.
A conposi tion conrjer&n RY isBsetttodetom elahlkgluh@u i Hettr@tbre tsiibstigund adicydhderyl |

conmpound _of the f | a R2N NR2R3 a a wherein R4 is
sel ect ed ¥ r oftkmyl: éﬁ‘i‘(gﬁ arﬁlﬁ%’afll’ gg\lfé?yi °(¥8]P 15%%‘1“ Bfed alkyl and aryl 5
al kenyl, al kynyl, aral kyl, aral kynyl, cycl oal kyl, cycloalkenyl and wherein

R, R2 and R3 are |ndependently selected fromH, alk alk
al kynyl , aral kyl ,2ndPdeteahi Ragpd Regsyindepg Pihapalgried %Wﬁﬁgéﬁwbﬁ ?M%Wr

het er oal kyl , alRly e T RAKN ,aran&a&ll Ciealk@&kczwoamyly lc@wmkea&kwctemaucyl al{eYér&ahle
silyl, silox am no; or 10 Rl is selected fromH, alkyl, aryl,
al keny! | aIkéﬁ@%aﬂﬁ%é@ﬁﬂWWGaW&mR%ﬁEth 8ifYhl KGRy PN 81 0al kyl , cycl oal kenyl
heteroalﬁyl heteroaryl, halide, alkoxy, aryloxy, alkylthio, arylthio,

silyl, siloxy, am no, and NR2R2 is derived froma cyclic_secondary am ne.
15 126 wherein R, is selected from H, alkyl, aryl, alkenyl, alkynyl, aralkyl, aralkenyl,

aralkynyl, cycloalkyl, cycloalkenyl, heteroalkyl, heteroaryl, halide, alkoxy, aryloxy,
alkylthio, arylthio, silyl, siloxy, amino, and NR;R; is derived from a cyclic secondary
amine.

15
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