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FIELD OF INVENTION The present invention relates to methods and compositions for treating
disease caugethbyogaieroorganisms, particularly tuberculosis. The present inveniiowsaise;relates to
methods and compositions having improved anti-mycobacterial activity, namely compositions
comprising novel substituted ethylene diamine compounds. 10 BACKGROUND OF THE INVENTION
Mycobacterial infections often manifest as diseases!such as tuberculosis. Human infections caused
by mycobacteria have been widespread since ancient times, and tuberculosis remains a leading
cause of death today. Although the incidence of the disease 15 declined, in parallel with advancing

standards ofiving, singe the mickaiPeleenth eeRuRyBYRObRSIerakdiseasas il consiite a leading
g _

cause of morbidity and mortality in countries with limited medical resources. Additionally,
mycobacterial diseases can cause overwhelming, disseminated disease in immunocompromised
patients. In spitep@fihe gfiarisafngrperous health organizations worldwide, the eradication of
mycobacterial 20 diseases has never been achieved, nor is eradication imminent. Nearly one third of
the world's populationfgdrfested withtimy colb&stérimmthode rodl osisresitipieXor ervisn§issesferred to as

tuberculosis (TB), withapRigyinataly8 miliomnewsasassandiwar e thisenmiliensdeatis attributable
to TB yearly. Tuberculosis (TB) is the cause of the largest numft:lzgrE %Ig%lr?n n deaths attributable to a

single etiologic dBEAPTEea PyEBIPRFIPHM MRS, JRPRYEDCiRME -686, (10934 2000
WHO/OMS Press:irgieiase) caftgistieoadessafstectinehfBrisdramnondhenisés. In the United States, up to
10 million individuals are believed to be infected. Almost 28,000 new cases were reported in 1990,
constituting'8 9.4 percent increase gver.1989. @é'%teen percent increase in TB cases was observed

from 1985 to 19@(5‘.‘%&%%9%\%%8 CSN Gt nd shared air spaces are 30 especially conducive
to the spread of TB, copuibting: 1o ihe.inceass iningtanses;tbathaxs heapRhssivedameng prison

inmates, and among the’homeless in larger U.S. cities. . , i .
infections caused by mycobacteria have been widespread since ancient fimes, and

tuberculosis remains a leading cause of death today. Although the incidence of the disease
15 declined, in parallel with advancing standards of living, since the mid-nineteenth century,
mycobacterial diseases still constitute a leading cause of meorbidity and mortality in
countries with limited medical resources. Additionally, mycobacierial diseases can cause
overwhelming, 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 infecied with mycobacierium: tuberculosis complex, commonly
referred to as muberculosis (TB), with approximately 8 million new cases, and two to three
million deaths atiributable to TB yearly. Tuberculosis (TB) is the cause of the largest
number of human deaths attributable to a single etiologic agent (see Dye et al,, I Am. Med.

25  Asgsociation, 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 sixicen 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 mstances that have

been observed among prison immates, and among the homeless in larger U.S. cites.
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WO 03/096989 PCT/US03/15927 Approximately half of all patients with "Acquired Immune Deficiency
Syndrome" (AIDS) will acquire a mycobacterial infection, with TB being an especially devastating
complication. AIDS patients are at higher risks of developing clinical TB, and anti-TB treatment seems
to be less eff@étinaEttagi? in non-AIDS patients. Consequently, the 5 infectionP6fi&iptadfiEsses to a
fatal disseminated disease. Mycobacteria other than M. tuberculosis are increasingly found in
opportunistic inféetivrenthiatypial)wé dheastDs pitisAtgOrehismseffdeficihec A envdtamehtradtiulare

complex (MAC), gapegially. seratyres: tauandeight, acrpunkios 3700l hg.myerbacistiahdsolates
from AIDS patients. Enormous numbers of MAC are found (up to 1010 acid-fast 10 bacilli per gram of

tissue), and consSQGRERIRPthe Bro RS F4F R MRREIEEA D STEREMES B8 Th&Waly Health
Organization (WH®@jcohtrues to énchsragéthes biatte iagainst [PB, pdtommdéhdiagupréyvetition

initiatives sugh ag,fhe;Fxpanded Rragranm:en qimmunizaton,{EP1), and therapeutic compliance
initiatives such as "Directly Observed 15 Treatment Short-Course" (DOTS). For the eradication of TB,

diagnosis, treatment, am@cm@vamiomﬁrmaqﬂﬁlbﬁ&mpﬂbmnhrR'&pidasﬁamtfﬁmdfﬁm@Bipatignts will
lead to early tregiment byhigh.aboylt 208k Glie I3 %%gﬂvﬁﬁmw&ﬁeieg%egﬂxﬁ&%&%&:&%“tlca'_ for

the battle against TB. In addition, therapeutic compliance ensure not (gnly elimination of infection,
but also reductiofPTPiFe &y eee P oilres SanEl Siplinacoonnt s et Glace stiarigitksistant M
tuberculosis is afs&xtsemaly MdibtiHhitgphenemenanmthe wteiatnewidBcages proVerdesistant to at

least one stﬁpdagg%g{}tg%rigﬁﬁgg%gm{gy’l‘gﬂ%%&?gﬁ&&h@ {ﬁ‘?p?@gﬁ%s}sgégﬁet?n%%@&:@g%ir:?sﬁ]%g?etlii'minate

Compliance with therapeutic regimens, therefore, I1s"also a crucial component i
TB and prevent®R&emergence of drug resistant strains. Equally important is the development of 25

new therapeutic agents.that.are effective as.vacci da§ {reatments for dis ase caused by drug
osictant sains o myca o o et LR e o
more than 95% OB allPRIEIFIATEE LB AR aliBBe sivepedfestt mycopuieterErMafibe¥ulosis, M.

avium intracellulgignibakansasii) Mnfomeiigiagd cchplonae ianekivdeptaa: Therpostpeyalent
15 Treatment Short-Course" (DOTS). For the eradication of TB, diagnosis, treatment, and
prevention are equally important. Rapid detection of active TB patients will lead to early
treatment by which about 90% cure is expected. Therefore, early diagnosis is critical for
the battle against TB. In addition, therapeutic compliance will ensure not only elimination

of mfection, but also reduction in the emergence of drug-resistance strains.

20 - The emergence of drug-resistant M. tuberculosis is an extremely . disturbing
phenomenon. The rate of new TB cases proven resistant to at least one standard diug
increased from 10 percent in the early 1980's fo 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 deveiopment 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. inberculosis, 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 mhalation of infectious particles
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30 mycobacterial disease in humans is tuberculosis (TB) which is predominantly caused by
mycobacterial species comprising At tuberculosis, M. bovis, or At. africanum (Merck Manual 1992).
Infection is typically initiated by the inhalation of infectious particles 2 WO 03/096989
PCT/USO03/1&@25/08%eh are able to reach the terminal pathways in lungs. Fedlowseg/exagulfment by
alveolar macrophages, the bacilli are able to replicate freely, with eventual destruction of the
phagocytic cells.whichscaddeaffeciobrise esmulre ngithwastinbtign. of dhewphagooyhiecells abaukes

additional macrom'aag@%g&d BMRRAGYIES Inigralgiidhgsite ofinferlinn, WoGeRiney (g0 are

ultimately eliminated disease is further disseminated during the initial stagms by the infected

macrophages wiREFEYEI 18 focal GAPRBASHTHSS, e&?@@e\’l’@ﬂﬁtﬂ%%‘i’ao‘géﬁe BAFStREFtissues
such as the boneanarreddispleemdighays, dadrignghdogentramneswonsisystent. {Fee dvuriayeet al.
Medical Microbiglogy, T, GrYn MRSy, SOmpany, él?e%%Qs@\ﬂ‘%QDd&&J}%@lr& 15,5500 0. GlsAL

understanding of the factors which contribute to the virulence of mycobacteria. Many investigators
have implicated RS BY the %&F%Wéﬂ@’ﬁ%‘éﬁ&%ﬁﬁ‘éfé@%%?ﬁﬁBGf&%@foaéd’t’GHﬁﬁB‘i‘bH‘élogy and
virulence. Evidence-sugeesisithahd imycasides; tn thecstsfase afieartaitnnyycobrciadiadaalls, are

mportant in facijgtigg. syndyel atihe grapnisn wibin macigphages T eliglose & Sdimyslate, a

cord factor, has 15 beeri implicated for other mycobacteria. The ifterrelationship of colony
morphology and YrteRer’ )éartlcularly pronounced in M. avium. Al. avium bacilli occur in several

distinct colapy forms. BAglll whieh.arow asliansearentserianan, olonisson.comenipnallaboratory
media are multlpllcable within macrophages in tissue cu ture, are virulent when |njecte into 20

susceptible micetafErabactEgistiRnOBYHDBISIRE. hm@ugwlefﬁﬁéﬁ@ﬁi&réﬁthﬁéémuwwmaﬁ Beeidhintained

on laboratory cuawﬁcmed@nmfbﬁps@r&auaepuﬁypasmgm@ampawe Bvaglanysunagahelngy, at which

time they are not multlgllcable }lln ma. arc(%p F%&, arevac\égéjclt% cemlc%,eapng a][rten[gl%lhl%g1 syg,gegtlble to
opaque strains

antibiotics. The cirﬁ[erences in colony morpho etween t e transp arerﬁ rou
of M. avium: are e¥it Eehamsyraae 16ins rm)érpraé%cé” ’@F%%%éhﬁimyééﬁfm@ W&ﬁ@%ﬁ&&e of

transparent;and pRHYIMEIYABISIRS ther mycobacteria.

The interrelationship of colony morphology and virulence is particularty
pronounced m M. avium. M. avium bacilli occur m several distinet colony fonms. Bacilly
which grow as transparenmt, or rough, coiomies on conventional laboratory media are
multiplicable within macrophages in tissue culture, are viruient when imjected into

20  susceptible mice, and are resigtant to antibiotics. Rough or fransparent bacilli, which are
maintained on laboratory culture media, often spontaneously assume an opague R colomy
morphoiogy, at which time they are not multipiicable in macrophages, are avirnlent in
mice, and are highly susceptible to antibiotics. The differences i 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 ceating, 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 fo antibiotics and the resistance

30  to killing by macrophages have been attributed to the glycohpid barrier on the surface of

M. avium.



which acts as a protective capsule. This capsule, or coating, is composed primarily of C- mycosides
which apparently shield the virulent Al avium organisms from lysosomal enzymes and antibiotics. By
contrast, the non-virulent opaque forms of M. avium have very little C-mycoside on their surface. Both
the resistancesoramtiosstics and the resistance 30 to killing by macrophages e deaspattributed to
the glycolipid barrier on the surface of M. avium. 3 WO 03/096989 PCTIUS03/15927 Diagnosis of
mycobacterial infectionfis:gmsfirnréd byctitedsokitionfafidnidentificdtiondof the hathegemmalthugh
conventional diagnQsis.isHaserOn SN SRS SoRRBaETAYRXaMNAAN SCSRIARL Slinical

symptoms. Isolation of mycobacteria on a_medium takes as long is four to eli_grét eeks. Species
f

identification tak&8e8! fARer B BRI Fhars SPaed iEraBRier tebHity s Oé\g EHng

etecting
mycobacteria sucirdisrthekpolyrivepasefchain sahcticaki? CR)snyyidotiHoteiiunieberdutbsiswirect test,

or amplified mycpbacterigmduberculosis diiget ieshildDh-and-detectign.sasays thak ulliag

radioactive labels. One diagnostic test that is widely used for detecting infections caused by M 10
ﬁ% ‘%¥|ab|e

tuberculosis is th BRI ERIFC RSP Al U RARAEFS L PSSR BT G ki Yo st VBPY

typically one of twygpteparationdofildssrdulm tantipEns)aredused tiotd: serye bativti {@ T hopgpivrified
protein derivativg (PRD). The antigen preparation is either injected into the skin intradermally, or is
topically applied and is then invasively transported into the skin with the use of a multiprong inoculator
(Tine test). Several problemisgxdstisvithithtatls skifziie skelanasiscmethadedtionexampidpthié Tine test

's not generally resommSidedsesansaine pRouNL alaRliosR INsCed BIg aintiadatalayer

cannot be accurately controlled. (See Murray et al. Medical Microbjology, The C.V. Mosby Company
219-230 (1990)E AltHSudgrPiFYBErel i SRR TRERSPE WHESRH L S8R A LSRG ST o to 20
three days to genenmgjeestifis; ancemanywithePHE reSultstys inapeurate isindefageqpasitives are

sometimes seen il SRl AAMS RERREIROATALR MY G00REHH AR LRI AN Ao
instances of mis- lagnosis are frequent since a'positive result Is i )
skin with the use of a multiprong inoculator (Tine test). Several problems exist with the

15 skin test diagnosis method. For example, the Tine test is not generally recommended
because the amount of antigen injected into the intradermal layer cannot be accurately
controlled. (See Murray et al. Medical Microbiology, The C.V. Mosby Company 219230
(1990)).

Although the tuberculin skin tests are widely used, they tfypically require two to

20  three days to generate results, and many times, the results are inaccurate since false
positives are sometimes seen in subjects who have been exposed to mycobacteria, but are
healthy. In addition, instances of mis-diagnosis are frequent since a positive resulf is
observed net oniy in active TB patients, but also in persons vaccinated with Bacilie
Calmette-Guerin {BCG), and those who had been infected with mycobacieria, 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 16 a six-
month regimen consisting of four drugs given for two months, followed by two drugs given

for four months. The twe most important drugs, given throughout the six-month course of

4



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 tuberculiwskinassssAdditionally, the tuberculin test often produces a crassrrasistionzn those
individuals who were infected with mycobacteria other than M. tuberculosis (MOTT). Therefore,
diagnosis using thespkinaesisowerierihy afaiable is\iteepgbntly subjmet t& enleieny Mapkuraties. 30
The standard tr%mﬁi@&sasﬁqpﬁﬁ%IQaiﬁyﬁmdr%dﬂag@g%esﬁiy%@rmrpmmo&% Rt regimen

consisting of four drugs given for two months, followed by two drugs given fog&our months, The two

g
most important dHIGE, B/t HIRTG RO TRTRRYSi- HHBPHRE B SEBP AR B3709698Y BETLha15927
therapy, are isoniazittand rifempinuAdthdighwtiteregiove wiske|ativ ebrsinaplepiss: ddrbinistdtion is
quite compligated, Paily-inoestinn of:AightarRing:RilsIAfigR ieotisdssiiag e firstRhage of

therapy; a daunting and qonfusmg prospect. Even severely ill patients are often s%mptom free within a
few weeks, and MERATPAIEED A& 18 Bl it HaRitRieTeR IRER Y oMY tRAIERTAET8t Rontinued to
completion, howexesdthe: jatieégh. mayekperiérnoera k&lapse;tannithe relapse rate for patietts who do
not continue trealpgpl fo “ﬁ%%&ﬂgn sbighy Aarienal farms.ehpalienicentered cafe deg used to

promote adherence with therapy. The most effective way of ensuring that patients are taking their

medication is to BEHITRTERL BoLEBETHEPRERY HRHAR ORI HAVIRG 2 Harae FERHTe YoPealth care
teach Obserye theapatiant take eashvdase piieachekkugcDidestlpiobseried. tHeraply candoeprovided in
the clinic, the payients (ERI9eRER, AlamOLithR!kageat LRAR.Alte Negrbalatet who have

tuberculosis causegﬁﬁy drug-sensitive organisms, and who complete therapy wfl1 be cured, and the
risk of relapse isStery N6a e Ehdrity N ey Oche VP HEPBRHSSHEE PHISEIESISIE R e tiite d States” ed.
L. Geiter Commitige @mihaclhdedpiyn malioncofe T uder digl aisisdhrtivedd mitech StataSHDvg dfe it ddealth
romotion and Digeast. rigyeioReihalibile o dlegiane sdipullisheds Whabizgeded gre effectve
therapeutic regimens that include Improved vaccination and treatment Erotocols. Currently available
therapeuticésareaim@ﬁ@é]‘ of Tubercutosis in the United States Division of Health Promotion and Disedse

Prevention, Institute of Medicine. Unpublished.)

What is needed are effective therapeutic regimens that include improved
vaccination and treatment protocols. Currently available therapeutics are no longer
consistently effective as a result of the problems with freatment compliance, and these

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

Fthambutol (EMRB) is a widely used antibiotic for the treatment of TB, with over

300 miltion doses delivered for tuberculosis therapy in 1988.

O

N ™

NH

HO Bthambutol
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consistently effective as a result of the problems with treatment compliance, and the 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~~ NH HO Ethambutol 25 5 Ethambutol, developed by Lederle Laboratories
in the 1950s, has low toxicity and is a good pharrnacokinetic. However, ethambutol has a relatively
high Minimum Inhibition Concentration (MIC) of about 5g/ml, and can cause optic neuritis. Thus, there

is an increasing; n ffegtive, .t C GO itigns (See for example, U.S.
Pat. No. 3176%&%ﬁﬁﬁs%%;%MN%&%%]%G{“%%@%Q\é@agg’%ﬁl%g%go%egg%%ﬁ%‘a?bgotw o, Pfé?f, 57; U.S.
Pat. No. ¥ 8pabphymacpisnscasip i Hatisrebeohbasipsriiiie & hivle domanohbribingt etters 11-

(2001) 1&mxdh8hyidn theldeaauebyeaspsince dhe discansey efdbenbensliciaheffegisof gthambutol,
few pharm ances, iré 1B reatment have been develoa%ed. Mor%%ver with the combined

logical
AL Sgr é;gegcg mofe eHectve, t%eragleut{c COIL c?%lpﬁ%;c egc{'g{,i Sf%ﬁ%%lﬁs e itis

e
emergence o resistan &?alns, an € more prevalent spre

becomindseristisiyoapgdfetttnat-heRethdtaptafie.cotmpositibas hre élfalidié Sighutadainst

tu bercu:oss,'% @ﬂsaflw@iqﬁtvm.emﬂgzﬁgjmeR%.tfzi@t,jegl,ugﬁdi %@Y&de\’?ﬁ?ig%tﬁgﬁ{ﬂ@ &redatment
protocols, are.needed. A therapeutic vacci t vent the onset of tuberculosis, an
therefor:hél ﬁﬁ?ﬁ%ﬂ%ﬂ‘e@nﬁg&%f r%ﬁa&%s@%@ragv@%ﬂtﬁéﬁg i?‘&ugi’gnﬁ?c(’é%?éiIéﬁ%stﬁé‘?%\%éﬁﬁcs such as
ethambutbbareceffettihe, theedniel gdties of Uetigmasisthnfe stroinsias keted sithtact-aew fGBnulations
and compagitipns that BERMRFRMYSANEMBV.Chamtieh anhhavaliaplshaIapayLiss are no

C=1

longer consistently gggctive as aresult of the%ﬁ)roblems with treatment compliance; lending to the

developriBfTsf Hitid¥e SO RPLESH SPIEALI SrBFO DAL Heguied e RewwaimettBEretiiar drugs
that provigedrighithaeffectikertipattitentmpodi sSborten ausimplifihtubgichiasisichematherapy.

Clearly effective therapeutic regimens that include improved vaccination and
treatment protocols are needed. A therapeutic vaccine that would prevent the onset of
tuberculosts, and therefore eliminate the need for therapy is desirable. Although currently
available therapeutics such as ethambutol are effective, the emergence of drug resistant
strains has necessitated new formulations and compositions that are more versatile than
‘ethambutol. Currently available therapeutics are no longer consistently effective as a result
of the problems with treatment compliance, lending to the development of drug resistant
mycobacterial strains. What is needed are new anti-tubercular drugs that provide highly

effective treatment, and shorten or simplify tuberculosis chemotherapy.

SUMMARY OF THE INVENTION

The present disclosure comprises methods and compositions comprising ethylene
diamine compounds effective for the treatment of infectious disease. The present disclosure
also provides methods and compositions comprising substituted ethylene diamines having
improved anti-mycobacterial activity, including substituted ethylene diamines having

mmproved anti-tuberculosis activity.

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

ethylene diamines are based on the foliowing structure.



SUMMARY OF THE INVENTION The present disclosure comprises methods and compositions
comprising ethylene diamine compounds effective for the treatment of infectious disease. The present
disclosure 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 disclosure contemplates substituted ethylene diamines, which

can derive from a variety of amine compounds. In the'jgresent disclosure, the substituted ethylene
diamines are based on the following strtgt%&mNRZR3 Substituted Ethylene Diaming The
substituted ethylene diamine compounds™d ' eret ?gg nthesized and screened for activity
as follows. A chemical library of substituted ethylene diamines'¥s*Jrepared on a solid polystyrene

support using split and pool technologies. This technique allows for the synthesis of a diverse set of

substituted ethylene diamines. These diagn,ﬁl, ines are screened for anti-TB activity using in vitro,
ghp g& %al%%% ] "‘Fgﬁngssay, based on the recently

biological assays, .including a High- Throug pu‘tlt. cree (H y, L _

completed genofiie seauRREe ahy N hershlosinanga Mot lbialian Senceniigtan (MIC)
assay. The methods and compositions described herein comprise su stitated et lene 8lz_am|nes that
are effectiteSinet drbALe Balllpsy hickamirsloipswmsms sistnmsg, shy e defoltacteria
and virusespine embesideotatiha diggipstiraspiedslesame il seandicemposiions eamrrising

substituted ethylene diamines that are effective against mycobacterjal disease. Anather embodiment
GR s TR SRS S Red difyiaHEHRines that

of the disclosure provia\és Methods an rsgo?%tpgg ONs co
have MIGsf 5aRs1d de etfior iy eotieicie tsingiseasr Arvthegienhbodine nnokhuihie pre Jéinhd isclosure
compriseshisifiuied-ethenerdigmines HAthave MG R 2 MALdNREfar MyeaRactsarial

disease. Ylet noth}ar embaodiment of the present disclosure comprises stibstituted ethylene
M. tuberculosis, and a Minimum Infubition Concentration (MIC) assay.

The methods and compositions described herein comprise substituted ethylene
diamines that are effective against disease caused by infectious organisms, including, but
not limited to, bacteria and viruses. One embodiment of the disclosure provides methods
and compositions comprising substituted ethylene diamines that are effective against
mycobacterial disease. Another embodiment of the disclosure provides methods and
compositions comprising substituted ethylene diamines that have MIC of 50uM or lower
for mycobacterial disease. Another embodiment of the present disclosure comprises
substituted ethylene diamines that have an MIC of 25 uM or lower for mycobacterial
disease. Yet another embodiment of the present disclosure comprises substituted ethylene
diamines that have an MIC of 12.5 uM or lower for mycobacterial disease. Another
embodiment of the present disclosure comprises substituted ethylene diamines that have
an MIC of 5 uM or lower for mycobacterial disease In another embodiment of the present
disclosure, the methods and compositions comprise substituted ethylene diamines with
HTS Luc activity of 10% or greater. In yet another embodiment of the present disclosure,
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 a primary or secondary amine. In another embodiment of the present disclosure, the
methods and compositions comprise substituted ethylene diamines, wherein one amine is
dertved from cis-(-)myrtanylamine, cyclooctylamine, = 2,2-diphenylethylamine, 3.3-
diphenylpropylamine, (+)-bornylamine, l-adamantanemethyiamine, (+)-

1sopinocampheylamine; or (-)-isopinocampheylamine.



diamines that have an MIC of 12.5 M or lower for mycobacterial disease. Another embodiment of the
present disclosure comprises substituted ethylene diamines that have an MIC. of 5 ItM or lower for
mycobacterial disease In another embodiment of the present disclosure, the methods and
compositions comprise substituted ethylene diamines with HTS Luc activity of 10% or greater. In yet
another embodiment of the present disclosure, the methods and compositions comprise substituted

ethylene diamingseWREISIN RREAMINEo AMP i deriMed St SRIIRARK amingnandwdesain the other
amine group is derived from a primary or secondary amine. In another embodiment of the present

disclosur8STHat st HE SHESEBHRSoSRITRHIHBHYS st itsshtaian! disgleRBrkiniFREC AN one
amine is diarveehiromisdisRyRRRAMINGs Cyelopctylaminged. 2 phenyiethylaming 3

diphenylpropylamine, (+)-bomylamine, I-adamantanemethylamine, (+)- isopinocampheylamine; or
(-)-isopinB‘é‘é%Bﬁ%@%‘?ﬁWV?s‘T%ep%%‘;@ﬁf istioutirefeohts spIRes Mot sare Sk sand other
substituted. darivativesaf thetsylastituteshethylene diamines. The present disclosure also contemplates
enantiomers and other stereocisomers of the substituted ethylene diamines and their substituted

derivalives. The Uesediclosuis s cantemplales,"aaliBent on ApIIAlS. aglding, but not

limited to, humans. Accordingly, it is anobject of the present sure'to provide methods and
compositRSHEPRTERE R AT ARA AV RRR S §6 A4 B8 LA FEBEE P IRITORIBMIAS: Accordingly, it
is an object of the present disclosure to. provide methods and compositions for the treatment and
prevention of infie%ﬁ%rl%% ﬂl}géégé%. no %rto o%f;e%cjfo?ltﬁgnﬁré}ssézn(f%]irscl%)sﬁ?g\fls%oIBF(BE‘/?&% ﬁ{’“é‘;hods and
compositfeiapdeitigns frsdhnéreamnpradantwmnopngicotasteraiisease, including but not limited to,
tuberculosis. Ye an%her Qbfj1ect of the present disclosure is to provide methods and compositions for

the treatment a FTehtisht SHiths ioSIbILSSSY S JFmpAsifisiodo Ariesmpesiveiituted
ethylene iathinesafmathendbjestof theopresenbaisaias uiecsto proviiegnmethassiand-dompositions
for the tregfment.and prevention of mycobacterial disease using compositions comprising

Yet another object of the present disclosure 15 to provide methods and
compositions for the treatment and prevention of infectious diseases using compositions

comprising substituted ethylene diamines.

Another object of the present disclosure is to provide methods and compositions
for the treatment and prevention of mycobacterial disease using compositions comprising

substituted ethylene diamines.

Stll another object of the present disclosure is to provide methods and
compositions for the treatment and prevention of tuberculosis using compositions

comprising substituted ethyvlene diamines.

Another object of the present disclosure 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 uM, or less.

Another object of the present disclosure is to provide methods and compositions
for the treatment and prevention of tuberculesis using compositions comprising

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

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

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



substituted ethylene diamines. Still another object of the present disclosure is to provide methods and
compositions for the treatment and prevention of tuberculosis using compositions comprising
substituted ethylene diamines. Another object of the present disclosure 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 M, or less. Another object of the

present disclosure.is to provide methods and compositions. for the treatment and prevention of
tuberculosis using \é%%r;ﬁggf 0 %‘én%gﬂ}‘? éesseﬁ%rgt? ﬁf%%ﬂeetﬁﬁlfgﬁéo&i m&ﬁ‘f{ﬁﬁ&l if e Uiite has
an MIC of 2BMhotiesismierhetideprobistioof ¢heubresdnsidissloguerisas providenpethigds briduted

ComIOOSitiO@Hﬁ%l@@i&%ﬁi@?%@f@nﬁ'[@ﬁ%ﬁﬁﬁeq{a@&?m%@ ng.cmpositions comprising
substituted ethylene diamines, wherein the diamine has an MIC of 12.5 M, or less. 8 Yet another

object of the presentdisclibsurdisctoptbyigesatiiodband sompasifibnscfhnthedtteatmpeosidns
prevention gf \upeteulasiatsing EAmARSIIAN COmASIGSHbYss elylens dlamines. wierein the
diamine has an MIC of 5 M,or I%ss. Yet another object of th(egpresgg%g%sclosurgq%s t pro‘ign e%ﬁethods

and compoSHisHasdimias e dhe Jravmstss Blinbetcareituelny Gomsa##Bns comprising

substituted ethyleg&g1 (gt@emio%e&t\%?%ein the g@rsnﬁne has HTS/Lugeactéﬁitaf/dof 10% or greater. fAnother

object of the present disc oSure is to %%\3?&3 me&%sagealr%c}oc 1f%‘f)iosi ions Tor afhect?rengtrﬁieunotngn

prevention dl¢ubrEntHSi kG oo SificHBcEarBIksnGELISStDesHI Gt ylemertiapinesstivhiedein one

amine groupis; ek vieie: fioey, avlisnaty e ineirn gy RIRFRBINEaOMR S Eey VeRifom-a prmary or
secondary amine. Y.et another bIj]JecE%c%Jr the present disclosure is to provide methods and compositions
u

for the treat%e%taﬁlgfo%rﬁnggn ion’of tiberehiosis” 3{1%6%%%|%r8§?ﬁ%1r9§'c0mprising substituted

ethylene diaminesywhg(sin-Ppgamitans ﬁ%@é’ﬁ%ﬁ%@fﬁsﬁl%‘(g){m{ﬁ@xﬂﬁ@fﬂéﬂﬂ%ds%%ﬁb%@éﬁi@ﬁs
2,2-dipheny ethglamlne 3,3-d|pI!1enyIpropyIam|ne, (+)-bon%am|ne, 1- adamantanemethylamine,

(+)-isopinocddm h%yfﬁ%%%r%%%ﬁ?ﬁ%@&%eﬁafﬁ%? VandtHer SOBRPHFME pretdRtstiéclosure

is to provideuwsmpasitighyfenthdiamines, wherein one amine is derived from cis-(-)myrtanylamine,

cyclooctylamine, 2,2-diphenylethylamine, 3,3-diphenylpropylamine, (+)-bornylamine, 1-
adamantanemethylamine, (+)-isopinocampheylamine; or (-)-isopinocampheylamine.

Yet another object of the present disclosure is to provide composition for the

therapeutic formulation for the treatment and prevention of mycobacterial disease.

Another object of the present disclosure is to provide compositions for therapeutic
formulations for the treatment and prevention of mycobacterial discase caused by
mycobacterial species comprising M. fuberculosis 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 disclosure will
become apparent after a review of the following detailed description of the disclosed

embodiments and the appended claims.

In a first aspect, there is provided a substituted ethylene diamine compound of the

formula

Ra

R1HN\)\
NR2R3



therapeutic formulation for the treatment and prevention of mycobacterial disease. Another object of
the present disclosure is to provide compositions for therapeutic formulations for the treatment and
prevention of mycobacterial disease caused by 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 disclosure will
become apparent after a review of the following detailed description of the disclosed embodiments
and the appanded slaimsen @dissiraspect, there is provided a substituted ethylene diamine compound
of the formula R4 R1HN NR2R3 9 or salts or isomers thereof, wherein R4. is selected from H, C_8

alkyl, aryl, heteroataiarsitbRlitytadecicday RN amdyCa-¢ alkenyhiér stralioomd, araliiyyiGad
aralkynyl, C3_i3 éyclo lkyl, C3.6 cloalkeng/l; and wherein R1, R2 and R3 are independently selected
KetgPlEY- (Hz;fﬁ@/

from H, C2.¥¥ Yep A e hyt B3l Bk Ay B ealE Yy tloatkgloa iy cloalkenyl,
halide, CI-8 aikoxy, arylpxy, C%S Ik)é!e%ari] arylthio, silyl, siloxy, amino or combinations thereof; or
wherein Ri is selecgtj%% ¥F’§{r§ﬁy , 2.%% %13, yﬂﬁ?@f%%tygllﬁ%e%f%@nﬁ'%@%{‘ﬁ”é’nlal@%yl, Cl14
cycloallcyl, Byéytydoalkenykiyalid®, Cof BlatkalxyCaryoxyo Bl 18 alkylthitoatryiio haiie SEOXY.
amino, and NR2R3 is derived fram.a cyclic secondary.amine; and wherein aryl or ar refers to a C6 to
C14 aromat Srou S & SN et e Bt DB G o
compound SeleCt%vqlgt%ri% f{‘}lsstell_ﬁlabe flr\grenvth& aﬁi&élll\}lfﬂ‘]alkynyl, Cigaralkyl, Cyqaralkenyl, Cy4
aralkynyl, C;g cycloalkyl, Cs cycloalkenyl, halide, Cyg alkoxy, aryloxy, Ci.s alkylthio,
arylthio, silyl, siloxy, amino, and NRoR; is derived from a cyclic secondary amine; and

wherein aryl or ar refers to a Cg 1o Cy4 aromatic group.

9a



Me H NH NH (s; NHJ ~uun s1 Me 9b NH rw ,~Me rs~ Me NH-/- H Me Me. NH --/I-- NH Me--7--\ Me
Me VA Me Me /Me Me 9¢c -NH NH ~-OEt \OH HN Me CH :or (s)e Me -WIR) IRI (R)

In a second aspect, there is provided a substituted ethylene diamine compound

selected from

H
4 \ NH"/%ME

ol

Q.
%

N{‘-i (S
1 =
(O T

(S
Me

9b



NH H Me 9d In a third aspect, there is provided a substituted ethylene diamine compound selected
from Me NH 6NH HN is s me -'/ NH-~HN NH NH-~ Me 9e -NH NH N)-I NH (s) (R) le, ~ Me Me
(R) Me Me\J-NH Me\ J-N NH NH 9f Me OHN~N

N\

NH (R uu(i\fle

H
N / Me

7\
T Y
NH

Ol
Me Me

\__/ N/"/ZE\

e H}\——/_Mzw\

\ / v Nle.

Sc



Me ~Ni NH Me ~NH NH z~ .,""1Me NH or NH (s, -me Me rs~ Me 99 In a fourth aspect, there is
provided a substituted ethylene diamine compound selected from H NH NH /~rsi NH ~uuu rw
uu~-Me (s) Me “NNHe silH,~1Me N,,-, NI"rRi ((R) JH Me,

Me CH :or

9d.



9h HMe RH Me. M (R) Me s) Me \!-N HHN Me-,.Me NH-/ Me HNH Me OH Me ~HN\/ NH 9i
or NH_/-H In a fifth aspect, there is provided a substituted ethylene diamine compound selected from
eH Me~r~~Neu HYeMe MeN H

In a third aspect, there is provided a substituted ethylene diamine compound

seiected from

Me

HN o
O NHf \IH!II®
R \\\\TMe
o R

- w a@
.
o e

——

\_/



Me le Me\~\N Iv M. M\ NNH HV 9j In a sixth aspect, there is provided a substituted ethylene
diamine compound selected fromH NN H (3) Me HMe N (3) =N H Me\ Me rs) e MeO\ NH Me
Me Is) Me (Z) NH 9k nee /\ --NH NH-/ CPNH ~NH C11H23.

TN /T TN
\ NH

hMe

o5
°8D

oraval\

v

of



~-~/--NH /\NHJ ta~e0 5 MeO Meo -HN-N Ee NH-NH 10 NH NH~91F 0-~NH NHJ~ HN (sl
H (R) Me Me Me me (S) Me RJMe Mers rsl~ftl (slme "ei,e"NHS HN

Me
/N
O
\/' ] Me

e e
oA

a
G

o —NH
(S}
\ Vi NH ”“};@N%Me
Me

@ ’



Ph'NH NH HO -NH (KJ "0 rRk Me Me (R) Me 10 9m NH (s) rR=Me Me rw Me Meu \ NH1 NCO
~N\ IlveoNH E109n CiH ~. Ct NH~~ HfJ~OF NH NH 90 F-N Me rrr 4j~~M

In 2 fourth aspect, there is provided a substituted ethylene diamine compound

selected from

NH‘/_’_ ¥

!

Q NG @ (s

NH R) “\\(Me

NH iﬁ

oh



HAAe “err ~ " rrrk, iY me NI~ In a seventh aspect, there is provided a method of preparing a
substituted ethylene diamine compound of the formula R4 i R, HN ~ NR2R3 or salts or isomers
thereof, wherein R4 is selected from H, C,_8allryl, aryl, C2.4alkenyl, C2,alkvnyl, C1s aralkyl, Cz.4
aralkynyl, C;_g cycloalkyl, C3.6 cycloalkenyi: 9p and wherein Ri, R, and R3 are independently selected
from H, CI-8 alkyl, aryl, C24 alkenyl, C2.4 alkynyl, C1.8 aralkvi, 024 aralkenyl, C2_4 aralkynyl, C3.8
cycloalkvl, C3.6 cycloalkenyl, Cj_B heteroalkyl, heteroaryl, halide, Cl_$ alkoxy, aryloxy, Cj_8 alkylthio,
arylthio, silyl, siloxy, amino or combinations thereof; or wherein R is selected from H, C1.$ alkyl, aryl,
C2_4 alkenyl, alkynyl, Ci_g aralkyl, C24 aralkenyl. C2.4 aralkynyl, G._ 8 cycloalkyl, C3.6
cycloalkenvl. eroalkyl, heteroarvl. halide. C1.B alkoxy, aryloxy, Ci_g alkylthio, arylthio, silyl, -
siloxy, amino, a R2R3 is derived from a cyclic secondary amine; and wherein aryl or at refers to a
C6 to CIA aromatic group’ co prisi% (a) activating a solid-support resin containing hydroxyl groups
with a halo-donatingNfeagent m-the presence of base to produce a solid-support resin containing halo
groups; (b) displacing the ha ps with a primary amine to produce a solid-support resin

containing amine groups; (c) Al
halo-acylhalide in the presence of a basic compound, or with a halo-acylacid in the presence of base,
to produce a '

Me

~NH
NH Me

{S)

OH

)
HN '
ke

5



solid-support resin containing a-haloacetyl amide groups; (d) displacing the a-halo groups of the
a-haloacetyl amides with a primary or secondary amine to produce a solid-support resin containing
a.-amine imide groups; (e) 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;

and (f) cleaving the amine groups sigarated by two carbon atoms from the solid support resin in the

presence of acid to,produce th ituted ethylene diamine compound. In an eighth aspect, there is
provided the use ofjan effecti¥e amount of a substituted ethylene diamine compound of the formula:
R4 R,HN~_ ~NRZR3 wherein R4 is selected from H, C1.8 alkyl, aryl, C2.4 alkenyl, C2.4 alkynyl,
C,.8 aralkyl, C2.4 gralkynyl, Cs-8 cycloalkyl. C3.6 cycloalkenyl; and wherein R,. R2 and R3 are
independently selected from H. C2_4 alkenyl, C,_4 alkynyl, C2.4 aralkenyl, C2.4 aralkynyl, C3.g
cycloalkyl, C3.6 cycloalkenyl, halide, C,_8 alkoxy, aryloxy, C,_8 alkylthio, arylthio, silyl, siloxy, amino,
including straig branched chain derivative thereof, cyclic derivative thereof, substituted derivative
thereof, functignalized derivative thereof, salts thereof, isomers thereof, or combinations thereof: or
wherein R, is selectgd from H, C2.4 alkenyl, C24 alkynyl, C1.8 aralkyl, C2.4 aralkenyl, C24 aralkynyl,
C3_8 cycloalkyl _ 6 cyClogdkenyl, halide, C,.5 alkoxy, aryloxy, C,.8 alkylthio, arylthio, silyl, siloxy,
amino, and NR2R3 erive a cyclic secondary amine; and wherein aryl or at refers to a C6 to
C14 aromatic group, for the manufacture of a medicament for treating a disease caused by a
mycobacterial agent. 9r In amjnth-aspect, there is provided a substituted ethylene diamine compound
selected from r, FyCC

In a fifth aspect, there is provided a substituted ethylene diamine compound

selected from

~ =, ,'\ N

Me N
H !3



1/o-1HIrMc,~ rsi A9s1-S J~NH~ ~SC! HN\/ H3CN 5e HaCO\/N/~NH~/~OH I ~~CI
HyCO\/~/NH~~~/H1 10 H3CO \/ N/-~/NH\ H3CO\/NNH9tHNH\*~1 NHH H 5H

In a sixth aspect, there is provided a substituted ethylene diamine compound

selected from

——

\__/

(E)

9k



- NH \NH ~QO02Hyo NH\ jor NV ~/9u In a tenth aspect, there is provided a method of preparing a
substituted ethylene diamine compound of the formula Ra R1IHN~ NR2R3 or salts or isomers
thereof, wherein R4 is selected from H, alkyl, aryl heteroatom substituted alkyl and aryl, alkenyl,
alkynyl, aralkyl. aralkynyl, cycioalkyl, cycloalkenyl; and wherein R1, R, and R; are independently
selected from H, alkyl, aryl, alkalkenyl, aralkyl, aralkenyl, aralkynyl, cycloalicyl, cycloalkenyl,

heteroalkyl, heteroaryl higlide arylox Ithio axvlthio, silyl, siloxy, amino or combinations
thereof; wherein aryl or ar refers.t 4 argmatjc groldp, comprising: (a) activating a
solid-support resin containing hydroxyl groups with a h&jo-dgf atlng reagent in the presence of base to
produce a solid-support resin containing halo groups; (b) displacing the halo groups with a primary
amine to produce a solid-support resin containing amine groups; (c) acylating the amine groups with a
FMOC protected amino acid iryttrenpresence of a coupling reagent and a base. followed by removal of
FMOC protecting group tg- n@ solid- support resin containing a-amino acetamide groups; (d)
modifying the a-amino g @s he a-?-nwm-acetamlde groups with a carbonyl

NH CytHazs
/—NH
NHJ
MeO

el

W@J}J ™

NH—/—' :

NH
nu

10



~ compound to produce a solid-support resin containing a corresponding derivative of a-amino

Rrtt4N EfiR, or RsRzR " inRa is s d fro
_galkyl and aryl, C2 q alkenyl, Cz~ al'i i, Ci\s ar

T,

acetamide groups; (e) 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 (f)

cleaving the amine groups separated by two carbon atoms from the solid support resin in the

presence of acid to produce the substituted ethylene diamines compound. In an eleventh aspect, there

is provided the use of a pharmaceutically effective amounyof a compound as defined above for the

manufacture of a medicaor treating a disease by a mycobacterial agent. 9v In a twelfth
S

aspect, there is provided ¢ diamine compound of the formula R6

=, C;_g alkyl, aryl, heteroatom substituted C;
Ikyl, C3, aratkynyl, C;_a cycioalkvi, C;.6
cycloalkenyl; and wherein R" r,2 and R3 are independently sélected from H, aryl, G,.c alkenyl, C;-4
alkynyl, aralkenyl, Gam, aralkynyl, C34 cycloalkyl, C;6 cycloalkenyl, heteroaryl, halide, G,.$ alkoxy,
aryloxy, C,_t~alkylthio, arylthic, silyl,8iloxy, amino; arwherein NR,R3 is derived from a cyclic

secondary amine; and wherein aty% rs to Q C34 aromatic group. BRIEF
DESCRIFTION OF TEE FIGURES Figure 1 rgpres flow chart schematic showing various solid
support syntheses used to préff)e 3 [ @ diamines. Figures 2(a}-2(ac) provide

chemical structures of aMan;%

3(a)-3(f) provide chemlcalhﬁ.
e

Me
Me Y

o
5 < :’ :

5
P”\Q\
Y NH
N/
HO
f—-; NH
NH g
Me-
Me ® Me .
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Figures 4(a)-4(i) provide chemical structures of a variety of cyclic secondary amines. 5 Figure 5

" represents a flow schematic for a representative reaction pool of ten substituted ethylene diamines.
Figure 6 is a graph of Luminescence Count per Second (LCPS) versus concentration showing HTS
Luc assay results for pooled substituted ethylene diamine 1pVmcompounds, nds 31LLS.
compounds, 10 Figure 7 is a graph PS versus concentration showing HTS Luc assay results for
individual substituted ethylene dia @» pounds. Figure 8 is a graph of LCPS versus concentration
showing HTS Luc assay re pdividual substituted ethylene diamine compounds. Figure 9 is a
bar graph providing a sypt ) IC actrvrg?s for discrete 15 substituted ethylene diamines. Figure
10 is a bar graph providikrg_a % f Lu agdjvity of discrete substituted ethylene diamines
with at least 10% activity in reference to ethéﬁ’n \getat 3. | M. Figure 11 is a bar graph showing the
frequency of occurrences of the selected #ifers in the substituted ethylene diamine
compounds that were active against TB. fhine rﬁ@ndﬁfers are represented by their numerical
designations. Figure 12 represents a flow schematic showrng 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'-(IR, 2R, /Z53R, 5 (-)-isopinocampheylethane-i,2-diamine as hydrochloride

N-Geranyl-N'-(2-adamanjay]) ethar -;2 -diarmiie.

MeO :_M_.;./_NH |
(\ 5/ |

10
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- 10 WO 03/096989 PCT/1JS03/15927 Figure 16 is a proton NMR profile for compound 109,
N-Geranyl-N'-(2- adamanthyl) ethane-l,2- diamine. Figure 17 is a bar graph of data from a Colony
Forming Units/Lung (CFU/Lung) study showing CFU/Lung growth over time in days for various
compounds. 5 Figure 18 is a bar graph of data from a CFU/Lung study showing CFU/Lung growth
over time in days for various compounds. Figure 19 is a bar graph of data from a CFU/Lung study
showing CFU/Lung growth over time in days for various compounds. Figure 20 is a bar graph of data
from a lesion study showing visible lesions over 10 time after treatment with various compounds.
Figure 21 provides a schematic demonsttating the identification of a drug candidate Figure 22
provides the compounds teste vivo efficacy. Fng:rfe%B is a graph showing the results of in vivo
studies of compounds 73 and ait 1 and 10/chr&q\;dose (spleen). 15 Figure 24 is a graph showing
the results of in vivo studies of compourfds /A3 an A nd 10 mg/kg doses (lungs). Figure 25 is a
graph showing in vivo studies of compounds"i*)9 and 11 and 10 mg/kg doses (spleen). Figure 26
is a graph showing in vivo studies of compounds 59 and 1 1 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 106 CFU
M.tuberculosis H37Rv; treatment s started 18 days following infection. EC - EC - early
control, CFU in lungs of mice at{the diy of 25 chemotherapy start. Mice received: 1 - untreated mice, 2

- INH (25 mg/kg), 3 - EMB (100 g), 4 comp.\l/w! 5 4 -<omp.109 (10 mg/kg), 4** -
comp. 109 (0.1 mg/kg), 5 -comp. 58 (25 mg/@), 6 -comp.73 (2 lmg/k ), 7-comp. 111 (25 mg/kg).
Figure 28 is a graph showing the results of efticacy testing of theé.copapounds 58,

£

So



. 73,109, and 111 in C57BL.6 mice infected with M.tuberculosis H37Rv (lungs). Mice 30 were infected
i.v. with 5 x 106 CFU M, tuberculosis H37Ryv; 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 WO 03/096989 PCT/US03115927 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 29 provides LC/MS data of tested

des a graph showing regylts of PK studies with a cassette dosing of 5

compounds. Figure 30 pr,
tested compounds to ic%Oratadelivery. Compound NS£722039 in the study reads as the
' 4 compound 109. Figure 31 provides a graph

compound 37, NSC 728040-amgound 59, NSC[7 2051,

showing results ofPK s .‘- .7 Cassette dasit grefuatested compounds to mice. Peritoneal delivery.
Compound NSC 722039 in“the stud.y readls 8s e gompound 37, NSC 722040 - compound 59, NSC
722041 - compound 109, 1V Figutd8Zprovides a gfaph showing results of PK studies with a cassette
dosing of tested compounds to mice. Intravenous delivery. Compound NSC 722039 in the study reads
as the compound 37, NSC 722040- compound 59, NSC 722041 -compound 109. Figure 33 provides
a graph showing the results of PK Studies of the compound 109 in mice. 15 Figure 34. Tissue
distribution of 109 in mice‘ (i V.. mg/kg). Figure 35. Tissue distribution of 109 in mice (p.o., 25
mg/kg). Figure 36 Mebdgotim.of the compound 109 in mouse urine. Figure 37. No glucoronidation
metabolites.of 109 wer&¥

—t

SQBisAd on solid support. Figure 4Riprovidessemggilires of representative targeted diamines prepared
¢~ via acylation by amino acids. Figure 43 proyides Table 25 summarizing data for synthesized plates of

‘= diamines .

ar

In a seventh aspect, there is provided a method of preparing a substituted ethvlene

diamine compound of the formula

Ra

|
ReHN \/\
NRoRz
or salts or isomers thereof,
wherein Ry 1s selected from H, C;galkyl, aryl, Crealkenyl, Coualicvnyl, C, 4

araliyl, Cyuaralkvnyl, Cypeveloaliyl, Cag cveiocalkenyl:



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, 12 WO 03/096989 PCT/US03/15927 Figure 47 provides Table 26
listing the amino acids that were used in the prepartion of the diamine library. Figure 48 provides
carbonyl compounds used as reagents in the synthesis of the diamine library. 5 Figure 49 provides
Table Zr&Réwielg EarBorplddnfsoirirperisnty sstemiediorplate Gor BllevsyantieSis:eiittrydiamine
library. dtigure, 50, jprendiitels répreseiitativie €xanaplis/afMIC; ang tivxiddtador the:disdmine, lhrary.
Figure Sd-prauidesasehematisahavingitbe,oesupence of alkytatingmanemess is) ¢ finalfiamine
products withwanti: B @ggggyofigure 52 provides the layout of a representative 96-well deconvolution

plate. Figure 53 provides a list of com d hits and structures for the modified linker, diamine library.
15 DETAILEDng%g?Z §|ﬁﬁ%ﬁteﬁw§°&e%%ﬁ1%%%%é‘ﬁy§ﬁa ”’"b%fg?%%rg’o‘o%] ‘iﬁe éé&f%glﬁ(%r sférence to
the folf6HiTg Hetared HESipion oYtineliyediic shverlirmarsTreRIEeHErSiReBB#EPaldRhough the
presentirmalifgsh BEBEek cedkiBb with feferéihide flopedificnietaild DR dertaidaeivisbiitments
thereofitis netdndendadithatrslich details should be regarded as 20 limitations upon the scope of the

invention. Theygpi#ie aeyqtc@fam@f@&m@ggsmgﬁgﬁggg@g{@@@,are hereby incorporated in their
entiretig&ﬁ%ﬁ@qﬁg‘reme including United States Patent Application Serial No, 10/147,587 filed May 17,

2002, and n&'gd Stgégs PVOV'S'99&&%%@&‘%@&?@8%%‘;9”'Seﬁa'*NO- 60/381,22 f!q'%% ]I(\}/I_gg 17, 2002.

Vatng & 50 ming nydroxyl groups wit
reagent in the presence of base to produce 2 solid-support resin containing halo groups;
(b) displacing the halo groups with a primary amine to produce 2 solid-support resin
containing amine groups;
{c) acylating the amine groups on the solid-support resin with a halo-acvihalide in the

presence of a basic compound, or with a halo-acylacid in the presence of base, to produce a

nating

solid-support resin containing o-haloacety! amide groups;

(d) dispiacing the o-halo groups of the o-haicacervl amides with & primary or
secondary amine to produce a solid-support resin containing ¢-amine imide groups,

(&) reducing the carbonyl moiety on the c-amine imide groups with a reducing agent
to produce & solig-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.

In an eighth aspect, there is provided the use of an effective amount of a

substituted ethyiene diamine compound of the formula:
Ra
|

R4HN
\/\NRQRs



Mycebacterial 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 13 WO 03/096989 PCT/US03/15927 such infection. In addition, the emergence of
drug-resistantwiieaés f inysiehas o haleckikeitresiment areblents ohkyahiitfectedipersons. Many
people who are i fecte%) ith. mycobacteyia are poor, or live in areas with inadequate healthcare
facilitie&% %ﬂﬁegﬁ%%’ic ﬁ&]?éo%%%ﬁ%@f fB6homical, education 5 levels, etc.), many of these
individuals are unable to comply with the prescribed therapeutic regimens. Ultimately, persistent
non-compliance by.t nd, other-individuals results in_the prevalence of disease. This_

Y R R R R e e BPobaceeria

h%sel%
noncompliance Is frequent
Effective:canmpositions cardiveandings: thatorkybt Varionsosfiamg dfange dbaciiiaare yiesessary to bring

the incraasind NUMARAL Ok 1O HarCUosS ‘iﬁ‘&%ﬁi&f@ds%fa&%%‘?'_béé&&(@@t&%@pafeﬁ&ﬁ@%%gﬁ”e?‘tme”t

for tuberculosis. Some curfent chémotherapy treaiments require the use of three or four drugs, in

combingitior, erftriisteheaedailgfotitiied oHtAS Yo thrinvhiStersigmsiedkietorfoartbsenblvelthonths.

Table I lists seyvsral-digatment schedules forstangard tuberculosis drug regimens. 15 Table 1
Treatment Schedules for Standard TB Drug Regimens. INDUCTION ~i STANDARD PHASE

CONTINUATION DRUG Dosing PHASE REGIMEN Schedule DURATION DRUG Dosing Schedule
DURATION lsgrfazitt Daily; QT ffoweagks Isamnianid 2iwaekdOT, 16 MeeKS ., aralkenyl, Ca

aralkynyl, Cs4cycloalkyl, Cs¢ cycloalikenyl, halide, C, g alkoxy, aryloxy, C;.g alkylthio, arylthio,

silyl, siioxy, ammo, and NR2R; is derived from a cyclic secondary amine; and

wherein aryl or ar refers to a C, to Cy. aromatic group,

for the manufacture of a medicament for treating a disease caused by a mycobacterial agent.



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 tHB AnBREARSRE bf THESy L BIAY Sety e RS UG OB RERsidinming \wenpeyn96989
PCTIUSBR3{db92# tuberculosis, the revolution in pharmaceutical drug discovery of the last decades,
and the use of national drug testing and combinational chemistry. Consequently, the treatments of
drug-resistant M tuberculosis straing, and latent tuberculosis infections, require new anti-tuberculosis
drugs that provide highly effective gl’;g,ﬁments, and shortened and simplified tuberculosis
chemotherapies. Moreover, it is desi‘r‘\ablg,,that these drugs be prepared by a low-cost synthesis, since
the den@graj‘phﬁsﬂf“the’d@éﬁ"é‘é*d@fa&e’that cost is a significant factor. The present invention
provides ethods and tomp sitiongﬁomprising a class of substituted ethylene diamine compounds
effective in treatment ﬁ%ﬁ&ggvention of disease 10 caused by microorganisms including, but not
limited to, bacteria. Inyggtcular, the methods and compositions of the present invention are effective
in inhibiting be growth of the microorganism, M. tuberculosis. The methods and compositions of the
present in\ge“ﬁﬁqn are intended for the treatment of mycobacteria infections in human, as well as other
animals. FoOy . example, the present invention may be particularly upful for the 15 treatment of cows

infected bovis. As used h&rein, the term "tuberculosis" comprises disease states usually
associatf\ed WifﬁTﬂfé’EﬁWusIad—bxomxcobacteria species comprisingM tuberculosis complex. The
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. term "tuberculosis" is also associated with mycobacterial infections caused by mycobacteria other
than M tuberculosis (MOTT). Other mycobacterial species include M. 20 avium-intracellulare, M.
kansarii, M. fortuitum, M. chelonae, M. leprae, At. africanum, and M. microti, M. avium
paratuberculosis, M. intracellulare, M. scrofulaceum, At. xenopi, M. marinum, M ulcerans. The present
invention further comprises methaods ang compositions effective for the treatment of infectious
disease, including to those ed by bacterial, 25 mycological, parasitic, and viral

agents. Examples of s infectious agents inctfudey

pasteurellaceae, bordetella, francjseila, brucella, legionellaceae, bacteroidaceae, gram-negative
bacilli, clostridium, corynebacterium, propionibacterium gr’am positive bacilli, anthrax, actinomyces
nocardia, 30 mycobacterium treponer‘q@P borrella

chlamydiae, systemie ;

adenoviruses, herpe

retroviruses. The present invention further provides methods and compositions useful for the 5
treatment of infectious disease, including by net limited to, tuberculosis, leprosy, Crohn's Disease,
aquired immunodeficiency syndrome lyme diseasescat-scratch disease, Rocky Mountain Spotted
Fever and mfluenza The antj- ¢ hod @ fipositions of the present invention contain one
or more substituted ethileng/diamine ¢ mpounds particular, these compounds 10 encompass a
(-Wide range of substituted ethylene diapdine compounds having the following general formula: R4
-R1HNJ_~"NRZR3

b

o N/\/“”\/G{
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_ Substituted Ethylene Diamine 15 where "R1INH" is typically derived from a primary amine, and
"RZR3N" 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 prinss amlnes acyclic sggondary amines=and cyclic secondary amines are shown in

20 Figures 2, 3, a ~Gexferally; chesfiicaoieji

diamine compounds-of the present inveriti i et

alkynyl; aralkyl; aralkenyl; aralkynyl; loalkyl; cycloalkenyl; heteroalkyl; heteroaryl; halide; alkoxy;
aryloxy; allrylthio; arylthio; silyl; siloxy; a disulfide group; a ureagroup; amino; 25 and the like, including
straight or branched chain derivatives thereof, cyclic derivatives thereof, substituted derivatives
thereof, heteroatom derivatives thereof, heterocyslic_derivatives thereof, functionalized derivatives
thereof, salts thereot=such salts including Ni;L989 PCT/US03/15927 but not limited to
hydrochlorides and tes, Somgrs thereof;-or tompinations thereof. For example,
nitrogen-containing meterocyclic moieties’include, but are not limited to, groups such as pyridinyl

(derived from pyridine, and bonded t gh aring carbon), piperidinyl (derived from piperidine and

bonded through the ring nitrogen atom or a ring 5 carbon),:and pyrrolidinyl (derived from pyrrolidine

and bonded through the ring nitrogen atom or a ring carbon). Examples of substituted, or

imited to, moieties containing

t Qlide, apndg, 2 mino, azido, acid, alkoxy, aryloxy,
halide, carbonyl, etR ester, thioether, hloester nitrile, alkylthlo arythio, sulfonic acid and salts
~thereof, thiol, i0 aikenyl, alxynyl, nitro, tngine, imide, al .ky5>, ar'ri,, combinations thereof, and the .,

\.like. Moreove, in the case of alkylated derivatives of the recited moieties, the alkyl substituent may
be pendant to the recited chemical moiety, or used for bonding to the amine nitrogen through the alkyl
substituent. Exampl of chemical m0|et|es Rl d R3 of the present invention include, but

substituents such a v Aarmyh

~
N 9 04

Su



15 are not limited to: H; methyl; ethyl; propyl; butyl; pentyl; hexyl; heptyl; octyl; ethenyl; propenyl,
butenyl; ethynyl; propynyl; butynyl; cyclopropyl; cyclobutyl; cyclopentyl; cyclohexyl; cyclooctyl
cyclobutenyl; cyclopentenyl; cyclohexenyl; phenyl; tolyl; xylyl; benzyl; naphthyl; pyridinyl; furanyl; .
tetrahydro-I-napthyl; piperidinyl; indolyl; indolinyl; pyrrolidinyl; 2-(methoxymethyl) pyrrolidinyl;
piperazinyl; quinoiinyl; quinolyl; alkylated 20 1,3-dioxolane; triazinyl; morpholinyl; phenyl pyrazolyl;
indanyl; indonyl; pyrazolyl; thiadiazolyl; rhodaninyl; thiolaetonyl; dibenzofuranyl; benzothiazolyl,
homopiperidipyl;. thi L, .auinonuclidingl; isoxazolidinenyl: any isomers. derivat| or substituted
analogs the(:fe%%; tggﬁaﬁ]%g%%émﬁ%ﬁ ér%ﬁéﬁ%gt%%é% %ﬁfrﬁ?ggﬁ%‘égiég%ﬁéﬁﬁs@%\ﬁ%, ether, thiol,
thioetABMestaryrande sbedrmadz amine, primary amine, ester, thioester, carboxylic 25 acid, diol,
diester, acrylic acid, acrylic ester, methionine ethyl ester, benzyl-l-cysteine ethyl ester, imine,
aldehyde, ketone, amide, or diene. Further exa s of chemical moieties Ri, R2, and R3 of the
present invention include, but are not limited to, the following species or substituted or alkylated
derivatives of the following species, tl ?{\i&t e amine nitrogen: furan; tetrahydrofuran;
indole; piperazine; pyrrolidine; pyrrolidinone; 30 pyriding:‘gufoline; anthracene; tetrahydroquinoline;
naphthalene; pyrazelgoiddaneteatthiophene; pyrrolidine; morpholine; and the like. One feature of the
recited spegigs af substijted eralkviated derivatives f:ibgse.8006RY, dsdhahthey mawdhe covalently

bonded to the amine njtrogen in an fashi@}g%%lcluqmg through the pendant substituent or alkyl 17

WO (AFFBKe 8B ISETHISHEM 5651 ety §frthe heteroatom as appropriate, or through a ring

atom as apprpnidtersis Rundir todRbatniésrarmeaty skieriah e eagﬁénﬁégk Ables RI, R2,

and R3.0f thexpriesenirneniionmizonvcitrisodiy areysotlimited Herecyalky ol kanresaandiayckc alkenes,

and inglude b andnon DUAgRd g, Eoamples-aiduidagsbibes astude, but are not mited (o,
amphe

the following groups: Isopinoca % barnyl; norbornyl; adamantanetetyl; cis-(-)myrtanyl;
adamantyl: VefER AN AEIEPETR e 8, > 1 HARAE  &8%orbomane; and the like. In one

embodimentahthsipgesent invention, NR2R3 is derived from a cyclic secondary amine. Examples of
a cyclic chepicghmaigty. NRARZuphthe REaseahianantionydroxyl groups with a halo-donating

reagent in the presence of base to produce 2 solid-support resin containing halo groups:

(b) dispiacing the halo groups with & primary amine 10 produce a solid-support resin
containing amine groups,

(¢) acylating the amine groups with 2 FMOC protected amino acid in the presence of e
coupling reagent and a base, followed by removal of FMOC protecting group 10 produce a solic-
SUppOTt TESiN containing c-aminc acetamide groups;

(d) modifving the c-amino groups of the a-aminc acetamide groups with a carbonyl
compound to produce a solid-support resin containing & corresponding derivative of o-amino
acetamide groups,

(=) reducing the carbonyl moiety on the amide groups with a reducing agent to produce &
solid-support resin containing two amine groups separated by two carbon atoms; and

(f) cleaving the amine groups separated by two carbon atoms from the solid support resin

in the presence of acid to produce the substituted ethylene diamines compound.

In an eleventh aspect, there is provided the use of a pharmaceutically effective
amount of a compound as defined above for the manufacture of a medicament for treating

a disease caused by a mycobacterial agent.

Gv



10 include, but are not limited to, 4-benzyl-piperidine; 3-piperidinemethanol; piperidine; tryptamine;
moropholine; 4-piperidinopiperidine; ethyl I-piperazine carboxylate; 1-(2- amino-ethyl)-piperazine;
decahydroquinoline; 1,2,3,4-tetrahydro-pyridoindole (reaction at either amine); 3-amino-5-phenyl
pyrazole; 3-aminopyrazole; 1-(2-fluorophenyl) piperazine; 1-proline methyl ester; histidinol;
1-piperonyl-piperazine; hexamethyleimine; 15 4-hydroxypiperidine; 2-piperidinemethanol; 1, 3,

3-trimethyl-6-azabicyclo[3,2.1] octape; 3-pyrrolidinol; | -methylpiperazine; (S)-(+)-(2-pyrolidinylmethyl)
pyrrolidine; 1-ma§h?§/ﬁ%‘=1£r%‘pﬁ§£?8tziﬂ’§f?23§ﬂﬁ9ﬁiﬁﬁ‘éﬁoﬁﬁ’é'?’?fa?fc??&‘-‘@Eﬂ%ﬁ%ﬁ’éﬁgﬁﬁrﬁﬁ e
1-(4-fluorapheo pigehazinendd-tryptophan methyl ester; tert-butyl (15, 45)-(-)-2,5-diazabiclyclo[2.2. |
] heptane-2-carboxylate; isonipecotamide; 20 heptamethyleneimine; alpha-methyltryptamine; 6,
7-dimethoxy-1, 2, 3, 4-tetrahydroisogginoline; 3-aminopyrro|idine1 , 5-dimethylpiperidine; 2,
6-dimethylmorpholine; 1,4-diQ%ggR8-az spiro[4.5]decaneg Rmethokq, 7-dihydroxy-1, 2, 3,
4-tetrahydroisoquinoline; 1, 3,4, 677, 8- hyd#o-2H-pyrido (1, 2-A fmidine; 1, 2, 3,
4-tetrahydroquinoline; 1-(2-methoxgghenyl) piperazine; 1-(2-(28ydroxyethoxy)ethyl) 25 piperazine;
(S)-(+)-2-(aminomethyl) pyrroli-ding; (3Srg 4AH§ e : ] and arvl,
BAD)-N- L bty BOBTSER i . SSSEHE O a0 rlniﬁﬂﬁ?ﬁ?ﬁéﬁﬁ%ﬁt’ﬁﬁ%@%@ine; 2.
6-dimetHipaieeaying:gedativm, ﬁl@i@ﬁ@kﬂnﬁmﬁmvgi h7avii %éiﬁ'é‘thdﬂ/%}'p?am‘l"n 4, 4'-bipiperi
dine; 1-(2-hydroxyethyl) piperazinc; 4-methylpiperidine; 1-histidine methyl ester; or methyl pipecoliate.
30 The R1HN gybsjituent ixderived dramasepiiduenaeniiie sTireti2REN Eumiugﬁ%iénﬁ?ﬁiba%%derived
from a primary o« se Ning.. UL may 8)seasiar I anweiviieratitemrrasr driinbcacie s
precurs&ri%%’gﬂ"fn%gg%gg’a%%nsfo?m??g??g%l'%wigﬁ%ogr 18 WO 03/096989 PCT/US03/15927
When a?5Pindatidis shiifidyed as the source of thé R2R3N moiety, the precursor compound may
be selected from, among others, the following compounds and their derivatives: d,l-tryptophan methyl
ester; 1-methiowireesitRyReRtds; detiysit FoRetyIES St RRE2TE ATBR &P Rither primary amine);
(S)-benzyl-l-cysteine ethyl ester; 1-arginine methyl ester 5 (via reaction at either primary amine);

1-glutamic acid,gilylestercl bisidiaerpeind esterpmatic group.

BRIEF DESCRIPTION OF THE FIGURES
" Figure ! represemts a fiow chert schematic showing various solic suppoTt gymithesss
used to prepers substituted efhylene Giammes.

Figures 2{)-2(ac) provide chemical sructures of & variety of primary minss.



or (3S (3a, 4ADb), 8A b)-N-t-butyl-D-ecahydro-3-iso-quino linecarboxamide. The R4 moiety of the
substituted ethylene diamine compounds of the present invention is typically selected from H, alkyl or
aryl, but R4 can also constitute alkenyl, aikynyl, araikyl, aralkenyl, aralkynyl, cycloalkyl, c-ycloalkenyl,
and the like. Egannplesof 10 the R4 chemical moiety include, but are not limited/tsoismethyl; ethyl;
propyl; butyl; pentyl; hexyl; heptyl; octyl; ethenyl; propenyl; butenyl; ethynyl; propynyl; butynyl;

cyclobutyl; cyclopentylFesclehexyls @y shabisteaiintyslepenienybcyclahexesybphienyt:dalyly xylyl;
benzyl, naphthyl;a stlraei%ht or branched chain derivatives thereof; cyclic derivatives thereof; substituted,
functionalized, and Neteroatom derivatives thereof; and 15 heterocyclic derivatives thereof, and the

like. Typically, R4 is sejggtrd foma) methu, ethvtabutilcar-aheny. Hawevar (wienRdrig.rH"” the

ethylene diamine does not contain ethambutol. A majority of the ethylene diamine compounds
described hrein §Pé"5?eferably prepared using a solid support synthesis, as set forth in one of the

representative reactiorpigpmsgh SsROWRJR Kigute e %P"M%S&éé&ﬂﬁ%g%k%ﬁdntﬁ@ofe@q@n does not
proceed well when sterically hindered amines are used for R;NH2, or when diamines, such as amino

aIkernemor_phoIﬁ‘fB‘f‘tg?tg‘iirﬁ Bgfk’yijéﬂ%’-rﬁrsperidines, are used for RINH2. When R4 is methyl, or
phenyl, sterically hlndeﬁg@éngn§ %S%qagﬂr Igﬁ%%l}uﬁleg&&gt \@gﬁgtwgg}dg&ggé s@@glnggggge at the

reaction site. In this case, a competing hydrolysis reaction 25 producing the corresponding amino
alcohols, and inc@%ﬁﬁ‘%ﬁﬁ%ﬁ%{%ﬁg%R:T@?é'tﬁ?/ﬂélﬁ%ﬁ%iH@??nf@??é‘r‘@t?ﬁitﬁ&lﬂ@%ﬁ@ﬁ’blﬁescheme.
As a result, the desiged-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 i®%in’tés BERIKEHEHE & B trecirrdEiRITRPRE Ty IhbYprif srals
hexachloroethangimgirahy diofitasd(dihlnel disstepoigfallaiwed by addition of the primary amine in
the 19 WO 03/096989 PCT/US03/15927 presence of Hunig's base (EtN(i-Pr)2) in dichloroethane.
The third step is the adjigtion of aigepbsih L4tRicH o AMTENESIRY chbisme el 8f the a4y aejiltion routes

shown in Figure &y individual substituted ethylene diamine compounds.

Figure 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 ethiylene diamine compounds that were active against TB.

Amine monomers are represenied by their numerical designations.

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

adamanthyDethane-1,2-diamine (compound 109}.

Figure 13 is a flow schematic showing a synthesis of N-{Cyclooctyl}-N'-(IR, 2R,

25 3R, 55-{-}-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)

gthane-1,2-diamine,

10



The acylation step is preferably accomplished using either a-chloroacetyl chloride, a- bromo-a-methyl
acetylbromide, a-bromo-a-ethylacetyl bromide, a-bromo-a-butyl 5 acetylbromide, or
a-chloro-a-phenyl-acetylchloride, each in the presence of pyridine in THE. Other acylation reagents
known to thog@yskiledgn the art may also be used, however, the a-bromoacetythaliggsresult in low
product yields, which may be attributed to HBr elimination. The acylation may also be accomplished
via a peptide coupling smaehanism usipgBnbNAMR-andrathylacetimasis ore;chlara-aymethylacetic acid,
in the 10 presen%gaofa%)%n@%%!ﬁazqkez-l:xg% -tris-pyrrohdino-phosphonium hexafluorophosphate
(PyBrop) and N1 -fﬂlsop}’r py er{%yf amine (EtN(i-Pr)2) in dichloromethane (DCM) and

dimethylformamide (DI¥k)AQRIR 2Othesa0Y I8tign.reagentskngwRiaitidase skilled iothe .ag may also
be used. The acylaéjo stegﬁii, ferablg/ ‘ngrformed twice tg. achieve better %cylated product yields. 15
Introduction of th&"8E0RE %@hu N R EEEPSIN  AchieV e I e Bregetice of Hunig's base in

dimethylformamide (DME),Reduction ffhedriermediate-aming-amide is.icarragouiysing:Red-Al
(3.4M solution of sodium’his (2-methoxyethoxy) aluminum hydride in toluene). The final product is

cleaved from the V&SSP EAYE (KGR 698 PSSRon (by volume) of trifluoroacetic acid (TFA) in
dichloromethane (DCM);, e £ 3YERLIE SMARORAIEY.ARGDE T %H@ﬂ%@ﬁdﬁﬂ@ﬁ jagnige products

are analyzed by mass spec, and screened against M. tuberculosis for effectiveness. Some of the
substituted ethyR¥§E HSAMiARS BrEPEPBYCHERRYTH® above-described solid-support synthesis, are also
prepared using a solutign phasesythesis,deseribed Relow, Foumatian ofihe Subsiied Fihyiene
Diamine Library 25 The olid support s§nﬁ1e5es, shown in Figure 1, are preferably used to prepare a
substituted Ethyl&pe aispitrETIFraISeliguprrIsecsydthesis offers at least three principal advantages:

(i) a reduced need for .rom%{ct) gg%hic p{ggcedur gmgg%tthe ’}%ﬁg%ﬁ% eSS re?g%nts to 91{’%?? a reaction

. . . Te.. esa erac atl catjon o can
forward in high yields, aitd ﬁu e use of splitand pool technologies or the syn Hésis o arge

number of compoundsF8uti28 mppofesihsttreseswisdesed ffianife 4fifeagies have previously been

accomplished by the regpgtion Qf.shosk Mertidesd fesigrver at al.o Reptidesci94duRkocesdings of the
European Peptide Szmpo ium; aji%slgss(ls_pggﬂ} Esom: Leiden, 1995, 465-466). However, as described

herein, an ethyleh& 2t 1 209 1V mg/kg
15 Figure 24 15 a graph showing the results of in vivo studies of compounds 73 and

109 at 1 and 10 mg/ke doses (Jungs).
Figure 25 1s a graph showing in vivo studies of compounds 59 and 111 at 1 and 10
mg/kg doses (spleen).
Figure 26 15 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 38,
73, 109, and 111 in C57BL.6 mice infected with M.tuberculosis H37Rv {spleen). Mice
were infected .v. with 5 x 10° CEU M.tuberculosis H37Rv; treatment with drugs started 18
days following infection. EC - EC — early control, CFU n 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/ke), 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 38,
73, 109, and 111 ip CS7BL.6 mice infected with M.tuberculosits 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



20 WO 03/096989 PCTIUS03/15927 diamine library is created using amines, rather than simple
amino acids, to allow for greater diversity in the building-block monomers. The first three steps of
each support synthesis: the activation of the Rink-acid resin, the addition of the first amine, and the
acylation stepraogicasged out in 10 ml tubes on a QUEST(r) 210 Synthesizepomamutactered by 5
ARGONAUT TECHNOLOGIES(r), Inc., Foster City, California. The synthesizer handles up to twenty
simultaneous reactitmls 'm 5 soinpr 10Pnil Teagligh véssels:tol afldWforyapidd Synthesis 0f%aiget

compounds. The sypihesizef.proiges aragrammale emperaiure; coniohandbagifation. and the

automated delivery o solvents into the reaction vessels. The addition of the second amine, the
reduction with Red-Al, Si§¥ e BREEHE SN dra Ldfitfed 6°stIBBTE are carried out in 2 mi wells in a
96-well, chemically resistant plaiseviion tordbie showthsupporst pithesiss edthaarmiaes Withig nimbers | to

283, as shown 19, FIgUgA 2udhiAhids digpalyedn BMEARA A8 malao saluion. and.ragnized i

three, 96-well plates (one amine per well), to yield three master Elates of these amines An individual
haloacetyl amideffdiH @At pr poRrii APAPE P RA23P6UD CRSHREAYS in the first three
steps of the support synifaesi3! bidividualgralbabetyharmides diekthedicpedied intecgeatipsgbten or

thirty. A suspensignqf i RARled sinslid i daixise hRGMIRHE msvenly distibytedyinto one,

two or three reaction plates to assure 15-20 mg of the suspension per well. The number of reaction

plates used is ba%gééec?ﬁ‘ﬂﬁ’é“&fjrﬁuﬁ{sgf7%%%”[5)en%?8i?%ﬂ?5|%@5%5@?%éﬂ“8%86?8d%sms is reacted
with a corresponding amijne 2Q fromdhe: mastenplates=fuguse B provides:a lowssahearadtic §or a

representative pg%%agggggggu%nrggﬁur&@@eﬁge}{ ewellcmn%%ﬁrgwggﬁgy%n g's %§e in DMF

at 70-75C for 16 ours. Each resulting amine-amide 1S reduced using 65+w% Red- Al at'room
temperature. Thésadgaeiisirarstehet By cidadate witncrode Yo SFRAI bt rrigdstilents in each

reaction well are evapariied 3anebthesTHAasalisofitiaidiaminesraradyzdiek 35 {masampes) @nd
screened agalnst M..tuberculosis. One plate of pooled diamines are screened against M smegmatis.
Two randomly sePemted rows in each plate; i.e., 24 samples per 96-well plate, or 25% of the library,
are examinéd by massiSpEet6sE6pi. d@‘ﬁ'@éﬁfél pEdfscsIn kAt tetaiteédahethods are provided below in

the Examples. 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 preparved 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 hinkers.

Figure 43 provides a schematic showing the occurrence of amine monomers in the

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

30 Figure 46 provides a schematic showing structural diversity among primary amines,
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Screening Against Al'. 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
21 WO 03/096889:#3658dUS03/15927 Concentration) was also determined. g Még3isdbe minimum
concentration of a growth inhibitor, here the substituted ethylene diamine, where there is no

multiplication of the migfaRrIANisMRAGLRXRMIRAHAR. AEHRERIAY MRS Hone:HsNGea i ightdhroughout
Screening (HTS)EI%LL% ssa%svyjth recombinant mycobacteria containing a promoter fusion 5 of a
-Ih

luciferase to the Gcibfe Tlgéar%‘ (Luc assay). The Luo-assay and MIC assay are described in detail

below. These assays arsqellknowiuie tassalisddnie.sn: Besag.aniihisdnighssresning, 300+

compound mixtures showed anti-TB activity. Figure 6 represents typical assay data in a luciferase
reporter strain catgihg B Rv0341 EMB- inducible promoter. Figure 6 represents percent maximum

Luminescense Count et 40 SeEAoP | GRS CLARGIAL SATRRUNAMUYIER B QBB O (ron

D) in one of the 96-w S. Deconvolution of the Reactive Wells The M. tuberculosis screening
revealed approxifAatisy 3Bl @coapBaHIE™M5 mixtures that were selected for deconvolution. In
particular, wells possessin ivity of a roximgtelg <12E5é'ul}/| inthe c&"]TS Luc @Stﬁga%nd(}gr an MIC
of approximately _<12.5§§ ) e\;?/%rgrgl\é%gtégﬁ fgosretgat&%I of 336 v?eIi\s{.ké)iﬂgf:on%Iuaﬁonsrwere1 E)nelrformed by
discrete re-synth&8iaof each substituted ethylene diamine compound in each active compound pool.
The pooled compound?m 2Q each ggstlggcwee” %yerﬁo%ggguallgus nthesized, and screened.

1gUL 1 provi atic s £ 00 nce or aikylating mo ers 1
Syntheses of the targe eg diamife compounds in eac ive poolewere one inine os-well plates

using stored archivédiasid osetgss anfides-IBsiitgtiached haloacetyl amides), according to the
previously described reaction steps, éthe addition of the second amine, the reduction with Red-Al, and

the cleavage from the SORFSUHPGRICeT i SrEit el FERIRERIRETS Stors: AEom HIoRIAFcompounds at
4C. The 96-well plates MElk ‘5§egﬂof8&é?§ Eﬁ%@&%&é{mhﬁéiﬁm structures for the modified Iinker

diamine library.

15  DETAILED DESCRIPTION

The present invention may be understood more readily by reference to the
following detailed description of the specific embodiments included herein. However,
although the present inveniion has been described with reference to specific details of
certain embodiments thereof, it is not intended that such details should be regarded as

20  hmitations upon the scope of the invention. The entire text of the references mentioned
herein are hereby incorporated in their entirsties by reference mcluding United States
Patent Application Serial No. 10/147,587 filed May17, 2002, and Uﬁited States
Provisional Patent Application Serial No. 60/381,220 filed May 17, 2002.

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

25  declining in occurrence, have rebounded, and agam constitute a serious health threat
Tubserculosis (TB) s the cause of the largest number of human deaths attributed to a single
etiologic agent with two to three million people infecied 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

13



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 S. Figures 7 and 8 represent the Luminescence Count per 30 Second
(LCPS) for ingiyighaalegmpounds. 22 WO 03/096989 PCT/US03/15927 SunpimekysedSeieening
Results Overall, the deconvolution screening results revealed about 2,000 ethylene diamine
compounds with soktibitteyi activntydagai) Sia v dipepre ufaBig -ivhorenianidSer aftwsescompdnds
exhibited MICs e%l{ragag%g{tr:gor\é/ﬁgr}l %@S%]%{I%Eggt%eefjéoln -SM. Figure 9 5 summarizes the MIC data for

all synthesized discrete compounds with an MIC 04M or less. Figure 10 summarizes Luc assay

data for all compoundshat exajint ahdeastidB%eastivithrbaaghicorcentrationwhe resulisiare not

cumulative). The Mg and Lug activiies, were, obtcined for nan:purfied samples, yith cheical yields
of approximately§ S Based on an assurmed 80d6 ylelO at eachreactio stepfﬁn he Luc assay,

32compounds exXhitslteeiclo mativ iy thase BévivahdrneissiMSOuehayitae aeribebimiermEs had an

M t<)3 of 3-1d3 4r|\1/| '| ré@l@aé@i.altﬂﬁ&u@l},@){;&fs;mtta&mﬂﬁ%a@m'ge&m&h@%ﬂmﬂtﬁddﬁam@m@wﬁy of the
substituted ethylene diamines are shown in Figure 11, with each amine represented by its. numerical
designation. Thed® AR Hotd e TollcWg PSSt ST hosy e 18 315
3,3-Diphenylpropytaratnes sidn-rdisirirntaismemylehatinsiap Aocovpisiaagieehy ke Hec 63

(S)-2-Amino-I-butpf ok g4 4ekidrk Sisiystamdarning 28 itk &yl a6ky aninere S hinbeanantamine
#105a (IR’Z%BRﬁu 882 -)-iso inocagrel heylamine #231 2-Methoxyphenethylamine

cliosis cases under control.

Chemotherapy ts a standard treatment for tuberculosis. Some current chemotherapy
treatments require the use of three or four drugs, in combination, administered daily for two
months, or administered biweekly for four to twelve months. Table | lists several

treatment scheduies for standard tuberculosis drug regimens.
15 Tabie 1

Treatment Schedules for Standard TB Drug Regimens.

INDUCTION !
STANDARD PHASE CONTINUATION
! DRUG Dosing PHASE
REGIMEN Schedule DURATION | DRUG Dosing Schedule |IDURATION
Isoniazid Datly, DOT & weeks Isontazid 2iweek, DOT 16 weeks

Rifampicin Datly, DGT & weeks  |Rifampicn | Ziweek, DOT 16 wesks
Pyrazinamide | Daily, DOT 8 weeks

Ethambuto! or | Daily, DOT & 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 iine drugs, such as
isoniazid, rifampin, pyrazinamide, ethambuto! 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
14



#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 23 WO 03/096989 PCT/US03/15927 compounds,
synthesized indargeksigantities (2-60mg) on the Quest(r) Synthesizer, and purifieshHystdPLC using
semi-preparative C18-column, are shown in Table 3. Generally, the final purity of each compound in
Table 3 was at |least930%0isT &lsle=201btiSy nthetienGubsiiti téa DisthyleneDienusie Gdeteenb v inimum

Inhibition Concentrafion, MI& dM&%s%?%ﬁf& ggmimgmiggeﬁigfpiphenyipropylamine

exo-Aminonorbomane Hydrogen 3.1353.70 2,2-Diphenylamirie (+)-Isopinocampheylamine Hydrogen
3.13 93.94 2,2-Diphenglaisinegis; (Heyatanytamineugyeioganid. 1d6448:2s2Diphedyiasmine

Ccloociamine tg0ed 82,4, 2 &L RHEMIBING 2 DIy RIBIORDETE Horooen.

3.13 42.80 5-Aminoquinoline y% ohexylamine Hydrogen 3.1318.3 . o
tert-Octylamihe HpaVOERiH 3nE3spoimedangntiBRfifind | Heck:NssthyhepsEsBitamite ERFo deli 3.13

26.33 cis-(-)-Myrireyiamie: thi-B arayiaminepaydoge tod-13s 160065 Gisn{cy- My danylamping of
Fydrogen 3.15 605 THMa i o AmiCl s R At btyiamine Hydrogen 47081

3,4-Dimethoxyphenethyigmine-Adananiansieiby aenee Hydgen $:dhs bdfrising a class of

3,4-Dimethoxyphenethylaming Hexglidine (mbdure ghisemers)l Hydraden 8:22 Qion of disease

10 caused by microorgamisms including, but not limited to, bacteria. In particular, the

methods and compositions of the present invention are effective in inhibiting be growth of

the microorganism, M. fubercuiosis. The methods and compositions of the present

invention are intended for the treatment of mycobacteria infections in human, as weil as

other anmimals. For example, the present invention may be particularly umful for the

15 treatment of cows infected by M., bovis,

As used herein, the term “tuberculosis” compnses disease states usually associated
with infections caused by mycobacteria species compnsing M. ruberculosis complex. The
term “mberculosis” is also asseciated with wmycobacterial infections caused by
mycobacteria other than M. tuberculosis (MOTT). Other mycobacterial species include M.

20 avium-intracellulare, M. kansarii, M. fortuitum, M. chelonae, M. leprae, M. africanum, and
M. microfi, M. avium paratuberculosis, M. intracellulare, M. scrofulaceum, M. xenopi, M.

marinum, M. ulcerans.

The present invention further comprises methods and compeositions effective for the

freatment of infections 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, entercbacteriaceae,
pseudomonadaceae, vibrionaceae, campylobacter, pasteurellaceas, bordetella, franciseils,
brucella, legionellaceae, Dbacteroidaceae, gram-negative  bacilli,  clostridium,
corynebacterium, propionibacterium, gram-positive bacilli, anthrax, actinomyces, nocardia,

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

cestodes, adenoviruses, herpesviruses, poxviruses, papovaviruses, hepatitis viruses,

15



3,4-Dimethoxyphenethylamine Dehydroabietylamine 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 1 50.08 3,3-Diphenylpropylamine 1,3-Dimethylbutylamine !
Hydrogen 6.2503%:439%s(1-Adamantyl)efnylamine, 3,3-Diphenylpropylaminesd@&igysiragen 6.25 45.14
3,3-Diphenylpropylamine (S)-(-)-Cyclohexylethylamine | Hydrogen 6.25 43.49
3,3-Diphenylpropytasaine (Risés)- CyelohexgldathiydgaminerbHyciagan 6.20d034:8i4us8s3-Diplanyhpropylamine
1-Adamantanem§§gpgﬁmégeﬂgﬁlﬁme§-%én}%jn;‘aa%r%ﬂ&m&&éﬂ%ﬂ%&m&%@n@; iSomers)

Hydrogen 1 6.25 henethylamine Hexetidine (mixture of isomers) Hydrogen 1 6.25 0
b-Methylpheneth¥fi&eHiEHexetidine (mixture of isomers)! Hydrogen 6.25 0 b-Methylphenethylamine

Undecylamine Hydrogen 6.25 0 2.2-Diphenylamine (+)-Bomyl mzi e Hydrogen 6.2 8
2 5 Dipenylamine () pe A e P rtn BN R PR e f P
alpha-MethyRrypteatirrnt-pydrésenus P55, Grelgd Dy eh{Eitsih e alpirac vty lspyptarhiité ydrogen
6.25 23.08 2,2-Oiphenylamiee dnthesidhtitnaminaiiverogen 8284, 22Riphenydreaoe Rocky

2,5-Dimethoxyphenethylamine Hydro 6.25 2,2-Diphenylamine 2.4-Dichlorophenethylamine
Hydrogen 6.25 %ﬁ%?%é%f?,%%ﬁ“@ﬂ%mme phenylthio)benzylalcohol Hydrogen 6.25

2,2-Diphenylamine 1-(lrfaphtiybatoyianing Hydreasbstidn 6:28: YREBHYhAPR contain one
2,5-Dimethoxyphenethryla%r{’rl}$?e Heydr(%[%sn 6.25 24 WD 03/0%698 PCTE[U 93/%'\5/5)27 Sgnth tic
Substituted DietjIEREDIFREE SSred By Mimmu THlbition ContEhtration Mic 19" N'N2 R4 (um)

Induction 10 encompass a wide range of substituted ethylene diamine compounds having the following

general formula:

Ry

R1HN\/K
NR,R,

Substituted Ethylene Diamne

15 where “RyNH” is typically derived from a primary amine, and “RoR3N” 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 Ry, Rz, and Rs 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, inciuding straight or branched chain derivatives thereof, cyclic derivatives
thereof, substituted derivatives thereof, heteroatom derivatives thersof, heterocyciic

derivatives thereof, functionalized derivatives therecof, salts thereof, such salts including,

16



2-(2-Aminomethyl) Veratryl amine phenylthio)benzyl alcohol Hydrogen 6.25 5-Aminoquinoline
2-Aminoheptane Hydrogen 6.25 26.22 5-Aminoquinoline I-Adamantanarnine Hydrogen 6.25 18.91
1-Aminomethyl-I cyclohexanol, HCI Hexetidine (mixture of isomers) Hydrogen 6.25
cis-(-)-Myrtamytamingsdy3-Dimethylcyclohexylamine Hydrogen 6.25 100.00 aisxRy<vbyrsagmylamine
3,3-Diphenylpropylamine Hydrogen 6.25 1 87.78 cis-(-)-Myrtanylamine (+)-Isopinocampheylamine
Hydrogen 6.25 98l BoiCisafigdMy Kainydhiorine 255 Ripheayisimise tHiydodgentn8loBd thereof.

cis-(-)-Myrtanylaming,¢iz-()- Myt %M%E‘gd&%%%@ﬁ@ﬁﬂi% 2R 8a% et TSV timited 1o,

cis-(-)-Myrtanylamine azabicyclo fogen 6.25 68.18 cis-(-) _Myrtanylamine

1-Adamantanem&®ipafite ‘?@IWIB}’?@%"?? fE‘P§‘(I)YW?Farﬁﬂ%rh‘méeEléh(?ﬁﬁfy?téﬁﬁlaﬁ%ﬁ?@)Methyl
6.25 44.14 Cyclq&p&ﬁkﬁﬁym@&x%fgﬂmawm@mylamm&&bﬂdmgm 6h25i1H 01006 yelapetylaimine
()-1S0PInocaPNcHd gy A5 NAAEN O denmd %x% Peeaiidre B edisye ngagh(r?ﬂgxwgaag%%mers)

Hydrogen 6. amin exetldlne ture of isomers) Hydrogen 6

3- Methylbenzylah‘ﬁﬁ%%ﬁd@@;ﬁa@ﬁ’ﬁé jTHaRsget F@%E‘SmEdN%tﬁB‘ﬁi}@?ﬁWéﬂﬂﬁif’é'ﬁé%ilﬂwé (Fiixture of
isomers) Hydroge 62 mbasanylaming idnicthimaniananingsihty ddydiogensdd. 25.20.66rmy],

1-Adamantanemet Iamlne nz eridin 0] 0_1-A a |
2,3- Dlmethylcyug}ﬁex |élm|ni§1 Eﬁ rc%:gngdr? ammgll_%{ggrggﬁta%%%ﬁ a%lg}f%?%qg&te Qgﬁ%ﬁr}glﬁ%wiamne

Hydrogen 9.4 4096 ﬁhmﬁmaﬁt@ﬁﬁﬁaétﬁv}an%@fmdafﬁﬁamawéfﬁ?&wv&tﬁmesﬁfy ih@ 4 15.25
I-Adamantanemetydaming:z:2;Diphe nidamingitlydnge ey Oodbd3ndnimpthadiOand the like.

1-Adamantanemgthiylaming azabieySiofd 2 GIANGHYSFagen i QaAdamantanemetiyamine 138
Hydrogen 9.4 0

may be pendant to the recited chemical moiety, or used for bonding to the amine nitrogen

through the alky! substituent.

Examples of chemical moieties Ry, R;, and Rj of the present invention inciude, but

15 are not limited to: H; methyl; ethyl; propyl; butyl; pentyl; hexyl; heptyl; octyl; ethenyl;
propenyl; butenyl; ethynyl; propynyl; butynyl; cyclopropyl; cyclobutyl; cyclopentyl;
cyclohexyl; cyclooctyl cyclobutenyl; cyclopentenyl; cyciohexenyl; phenyl; tolyl; xylyl,
benzyl; naphthyl; pyridinyl; furanyl; tetrahydro-1-napthyl; piperidinyl; indolyl; indolinyl;
pyrrolidinyl; 2-(methoxymethyl) ;fnyrrolidinylg piperazinyl; quinolinyl; quinolyl; alkylated-

20  1,3-dioxolane; triazinyl, morpholinyl; phenyl pyrazolyl; indanyl; indonyl; pyrazolyl
thiadiazolyl; rhodaninyl; thiolactonyl; dibenzofuranyi; benzethiazolyl; homopiperidinyi;
thiazolyl; quinonuclidiny!; isoxazolidinonyl, any isomers, derivatives, or substituted
analogs thereof, or any substituted or unsubstituted 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 sthyl ester, benzyi-1-cysteine ethyl
ester, imine, aldehyde, ketone, amide, or diene. Further examples of chemical moieties R,

Ry, and R 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 mitrogen: furan, tetrahydrofuran; indole; piperazine; pyrrolidine; pyrrolidinone;

30 pyridine; quinoling; anthracene; tetrahydroquinoline; naphthalene; pyrazole; imidazole;
thiophene; pyrrolidine; morpholine; and fhe like. One feature of the reciied species or
substifuted 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

17



3-Phenyl-I-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
[-Methyl-3-phepyipsapyiamine Dehydroabietylamine Hydrogen 12.5 0 Cyclobutylaniinetiexetidine
(mixture of isomers) Hydrogen 12.5 0 2-Fluorobenzylamine Hexettidine (mixture of isomers) Hydrogen

12.5 01 2-Fluorghapzyiaminehh ebycinabiatylapineidt] wdragempd 2.51(} SshDimethopyphesethylamine

Undecylamine H&?&Q N:h&:3 §f§-£)}'phe ﬁlprotplglafmine exo-Aminonorbomane Hydrogen lam 14.38
3,3-Diphenylpropy arlr%%oe Deca vdré&ua}ﬁ’o#ne!PHycﬁdgen 12.5 22.52 3,3-Diphenylpropylamine

Hexetidine (mixture of ispmessickyssraentl 258, 0nd B; Rinhe pyprapylamine ddhanybuiylamine

3 Diphery oro B e 2O e o dORHe oy e obn TALaeo o b
PCT/US03/1592 gy niitatie Substhnde Dieth el D itnre s deadcbly Migi mbie i itios:
Concentration Mi€osraobibdiReR4 (%}nduﬁﬁ@ﬂngﬁ-@gﬁkﬁmﬂa@pylaﬁ@j(n}ingxr@minohadﬁadd&d.rogen
DehydroabiotyaiHE PR RTS8 0 4 5 A Acy BrmAe B2 HohexenyhethyLamine
Methyl 12.5 9.5 3,3-DigheRy |Mkﬁfﬁ}iﬂ%icitﬁe('ﬂrgﬂéﬁﬂaiﬂyéﬁﬂﬂﬂ,emm)451365\!158-ﬁ%m a cyclic
3,3-Diphenylpropylamjne C _clqp t Iar?iglefj\él%tré iI %gérsmgo}.m Prp%% in . ‘ehydroabLet lamine
Hydrogen 12.5 0" PHEABHATIE:i ﬁ%@d{?oab?’eé SMine HyEegen ?}@15 §|t EPCishexyamine
Hexetidine (fixtimehoiisbehars) kydioges K 5nzyl-piperidine; 3-piperidinemethanol; piperidine;
tryptamine; moropholine; 4-piperidinopiperidine; ethyl 1-piperazine carboxylate; 1-{2-
amino-ethyl)-piperazine; decahydroguinoline; 1,2,3 4-tetrahydro-pyridoindole (reaction at
either amine); 3-amino-5-phenyl pyrazole, 3-aminopyrazole; 1-(2-fluorophenyl)
piperazine; 1-proline methy! ester; histidinol; 1-piperonyl-piperazine; hexamethyleimine;

15 4-hydroxypiperidine; 2-piperidinemethanol; 1, 3, 3-trimethyl-6-azabicyclo{3.2.1] octane;
3-pyrrolidinol; 1-methylpiperazine; (S)-{+)-(2-pyrolidinyimethyl} pyrrolidine;
1-methylhomopiperazine, 2-ethyl-piperidine; [, 2, 3, 4-tetrahydroisoguinokne;
1-{4-fluoropheny!)  piperazine;  d]-tryptophan  methyl ester; tert-butyl (15,
45}-(—}—2,Swdiazabiclyclo[z.2. 1] heptane-2-carboxylate; isonipecotamide;

20 heptamethyleneimine; alpha-methyltryptamine; 6, 7-dimethoxy-1, 2, 3,
4-tetrzhydroisoquinoline; 3-aminopyrrolidine; 3, S-dirmethylpiperidine; 2,
6-dimethylmorpholine; 1,4-dioxo-8-azaspiro[4.5]decane; 1-methol-6, 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; {35(3a, 4Ab),
8Ab}—Nntwbutyle—ecéhydro%-isoquino~1inecarboxaméde; {R)-cyclosering;
homopiperazine; 2, 6-dimethylpiperazine (reaction at either amine); iminodibenzyl;
S-methoxytryptamine; 4, 4'-pipiperidine; 1=(2-hydroxyethyl) piperazine;

4-methylpiperidine; 1-histidine methyl ester; or methy! pipecoliate.

30 The R,HN substituent is derived from a primary amine. The RoR:N substituent is
typically derived from a primary or secondary amine, but may alse arise from an amino

acid, or an amino acid precursor. The amino acid can transform into an amine alcohol.
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3-Amino-l-propanoi Hexetidine (mixture of isomers) Hydrogen 12.5 0 b-Methylphenethylamine
Dehydroabietylamine hydrogen 12.5 0 4-Methoxyphenethylamine 2-Fluorophenethylamine Hydrogen
12.5 0 4-Methoxyphenethylamine 2-(1-Cyclohexenyl)ethylamine Hydrogen 12.5 0
4-Methoxyphgpathyasmine 2,4-Dimethoxybenzylamine Hydrogen 12.5 0 4-Methexyphenethylamine
4-Fluorophenetlrylamine Hydrogen 12.5 16.78 4-Methoxyphenethylaznine Hexetidine (mixture of
isomers) Hydrogen 12.5 0 Tetrahydrofurfurylamine Hexetidine mlxture of isomer e) Hydrogen 12.5 0

Amylamine 4- Flumﬁh%émﬁ%ﬁﬂﬁelﬁﬁmw 5 &) 91 8hyhe Kokl yi&?{ﬁ‘ﬁe precursor
2-(1-Cyclohexenytyetloyisiming My droemer 120513 4=oeg\diterpromy |anhinend - Hographe methiHamine

Hydrogen 12.5 12,94, 2.2-Djp! INGtar-Anviaming Hydegeni?2. 500 aPihenylamine
Undecylamine Hydrogen 12. 5 2,2- iphenylamine Dehydroabietylamine Hydrogen 12.5

2,2-Diphenylamiff@¢ise (- W?f%%lﬁ‘@’ﬂﬁét@ﬂfﬁ% 5‘31538‘53’3(@134(}1‘?%‘3&8{%}6”? BYieliaiSne (tech)
2,5-Dimethoxyphenethytamneikbydpogeny 1:20e2-(Zhulxa(Bs Andinoijybpyty; 2-histidine methy] ester;

Aminomethy')ph%mﬂ‘}‘d?s) bed, Pyaralisinans (18chalconol HYHogRR AsRamide.
4- (Trlfluoromefnyl)benzy arnlne 2,5-Dimethoxyphehethylamine Hydrogen | 12.5

4- (Trlfluoromethyl)ben %L N hth Hydro gen 12.5 gratrylamine
4-Phenylbutylamine Hy rogennié Ag&ln%g%%}r/\tanoﬁ}% élDdlrme eo>%c'ym ﬁé}rgllethyﬁa%f@laln?—:'r Hyérogen

12.5 1 2-(2- Amirkeieistery o heinpiikisslseissd SommindyT Setivandrt R BRI HaRG§Eh apenyl,

2-(1-Cyclohexenyfetiylaming 2rik<&ysiohpxanybethylamioa-dydeageant2ib like. Examples of
igth;llgu aer%%e ?é@#«‘;el”' F'W%Eﬂ%”ebhy lamine Hdrogensl 2:2ugi(Liyclohexepylethylamine

pentyl; hexyl heptyl octyl, ethenyl; propenyl; butenyl, ethynyl; propynyl; butynyl,

cyclobutyl; cyclopentyl; cyclohexyl, cyciobutenyl; cyclopentenyl; cyclohexenyl; phenyl,

tolyl; xylyl, benzyl, naphthyl; straight or branched chain derivatives thersof, cyclic

derivatives thereof’ substiteted, functionalized, and heteroatom derivatives thereof, and

15  heterocyclic derivatives thereof, and the like. Typically, Rsis selected from H, methyl,

ethyl, butyl or phenyl. However, when Rsis “H” the ethylene diamine does not contain

ethambutol.

A majority of the ethylene diamine compounds described hrein are preferably

prepared using a solid support synthesis, as set forth in one of the representative reaction

20 schemes shown in Figure 1. However, when R. is H, the reaction does not proceed well
when sterically hindered amines are used for RyNH:, or when diamines, such as amino
alkylenemorpholine, or aminoalkylene-piperidines, are used for RiNH,. When Ry is
methyl, or phenyl, sterically hindered annnes used for R3RoNH do not work well due to
steric hindrance at the reaction gite. 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 vields.

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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2-(1-Cyclohexenyl)ethylamine 2,5-Dimethoxyphenethylaminej Hydrogen 12.5 2-(2-Aminomethyl)
2-(1-Cyclohexenyl)ethylamine phenylthio)benzyl alcohol Hydrogen 12.5 1-Aminomethyl-|
cyclohexanol, HCI 2,5-Dimethoxyphenethylarnine Hydrogen 12.5 3-Fluorobenzylamine
2,5-Dimethoxyphghretiydatnine Hydrogen 12.5 4-Amino-l-butanol Hexetidineggqixisire;efs0mers)
Hydrogen 12.5 26 WO 03/096989 PCT/US03115927 Synthetic Substituted Diethylene Diamines

Sorted by Minimum Inhibitj ncentration Ml N2 R4 (uM tion .2- Ethox lamine
Hexetidine (mixtuf& SF |§or¢3‘eﬂ|" g@lflﬁilng ? %%Wﬁgﬁ anj\‘#? %ff ﬁtegcfytférﬁf (ﬂ}/ ogen 12.5
67.73 cis-(-)- Myrﬁahsﬁlam@ﬁedleM@memﬁydlammef hedrog ery k2@ Faugs @F@L\(/I)-Mﬂmwlhmme

1- Adamantanammdyg@gggtgg R @%@b@sa&a@wm@é&'lﬂnw%@é QJBQQMHQEQDM{%HH&G «Methyl
12.5 22.32 Cyclopet Iamlneé Iso inocampheylamine | H dro%?n 1255 clooctylamine

(+)-Bomylamine IHV Tl A Bm V00l ISMMRE FREY Ant3R gthyila RS ERRrogen 12.5
52.95 Cycloéetyl?&myrfiefczﬂz}ﬂp!hefwlarmﬂ@hdyﬂmge.mh@@iled@ @ytloootstaming pyridine in

cis-(-)-Myrtanylangige HM&Q%IQ%Q %&%t&m%cwlmg%méa%e%agwr}ﬁablxé@kr@%nugé 559.21
Cyclooctylamine Hexetidine (mixture of |somersg dror?en 12,5 C cIooq‘_/le}amlne

* Aminodiphenyim&RERE HUHPE YRR % GHRiss SHA 8"(}?{8@1&% IFiffte iUt Sy Pe 2 ERE]
Cyclooctylamine 8,3 Biptienyhsiopy|dheineyidtthyhip §H53t8 2acCyuidisltylarninepeptide coupling

(+)-Isopinocamphgylaminge Mehv d2mo Cyaloochdaming cis-Eaibrranvlaming Meily! 12 73189

4- Chloropherg)ylalanlnol Hexetl ine (mlxture of Isomers) H drogen 12.5
1 presence of benzotniazole-l-yl-oxy-tns-pyrrohtino-phosphenium  hexafluorophosphate

(PyBrop) and N;N-diisopropylethyl amine (BfN{i-Pr)s} in dichloromethane (DCM) and
dimethylformamide (DMF). Again, other acylation reagents known to those skilled in the
art may also be used. The acylation step is preferably performed twice to achieve better

acylated product vields.

15 Introduction of the second nitrogen moiety is preferably achieved in fhe presence of
Hunig’s base in dimethylformamide (DMF). Reduction of the intermediate amine-amide is
carried out using Red-Al {(3.4M solution of sodium bis (2-methoxyethoxy} aluminum
hydride in toluene). The final product is cleaved from the resin support using a 10%
solution {(by velume) of trifluoroacetic acid (TFA) in dichloromethane (DCM). The

20 solvent is evaporated, and the TFA salts of the final diamine products are analyzed by mass
spec, and screened against M. tuberculosis for effectiveness. Some of the subsiituted
ethylene diamines, prepared using the sbove-descrived solid-support synthesis, are also

prepared using a solution phase synthesis described below.
Formation of the Substituted Ethvlene 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) 2 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 accompiished 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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(-)-Isopinocampheylamine 3,3-Diphenylpropylamine Hydrogen 12.5 23,68 (-)-Isopinocampheylamine
1 (+)-Bomylamine Hydrogen 12.5 44.85 (-)-Isopinocampheylamine 2-Amino-Il-propanol, d,| Hydrogen
12.5 46.19 (-)-Isopinocampheylamine cis-(-)-Myrtanylamine Hydrogen 12.5 33,87
(-)-1sopinocampheytamsine 2-Adamantanamine, HCI Hydrogen 12.5 24.29 (-pdsopmonoeampheylamine
Aminodiphenylmethane Hydrogen 11 12.5 48.35 Allylamine Hexetidine (mixture of isomers) Hydrogen

12.5 3-Ethoxypropyhami nsrh@w}%% (oahetkarRf, i&@ﬁ@?ﬁ%ﬁfl)ﬁﬁﬁ@ﬁ%&% &i&@%ﬁ%&&e}i@@am

Dehydroabietylamine m nohe tan roabiet drogen

Ethanolamine Hg;(e% lﬁy m&tﬁl}‘}eﬁg iﬁgﬁ(eréjjn ﬂ? rogehn ??965 ﬁ%x enz Ia‘% & Synt ems
4-Phenylbutylamth@alféltyﬂilﬁiglecnC e Bug-pustigaive e ddaifine Qﬁﬂl@f@ﬁﬂ@ﬁ@pﬁ@ﬁétﬁ@l%ﬁﬁ@ﬁi%ogen 12.5
3-Methy)lbenzylammal;%eéay@t@adaiewlafmin@owmgemﬂ;%ér@ipg@wmﬁ@eﬁﬁé@mmmiagture of
isomers) Hydrog droabiet drogep 12.5 2-Methoxyethylamine
Dehydroabie vla%%léaﬁﬁdg(%%%r?%?‘ﬁ %fErS)c? ehe(ffslte %ﬂg}(’ |d|ne %G?Séizgf éor@%rs)
Hydrogen 12.5 mimm%mmn@w@Bwexeummeﬂ(m%mml afdsorneiesyiytireden e Bpid

3-0-Methyldopangine,HC L ndesylamingnikly dragennhiza.3-9:Methyide mmﬁmﬁglnpmme
Dehydroabletylamlne ggdro en 125 3- Fluoro%genet%lag%ge Hexetld gmlxture of is ers)

Hydrogen 12.5 DERJaréabASTAMEHYaPaR: BiSeH amené;\tlon vessels” 1
2- Methoxyphenetlﬁ?iafm|néth*teseemﬁrveﬂ(m|mreedij@,@nwb)RW&&ogéhﬁl@@azaMefm@xsﬁphsehéthylamine

Aminodiphenylmgthane, Hydregesdid- b 3t1is rEliesihylaming, HGkhexgtidine (mixture of
isomers) Hydrogen 12.5 2-Amino-l-phenylethanol Hexetidine (mixture of isomers) Hydrogen 12.5
2-Amino-I-phenylethanétiRehyir ealbietyporiine:tiydyogen «bfs, 2ithin numbers 1 to 288, as shown

in Figures 2, 3, and 4, is dissolved in DMF as a one molar solution, and organized in three,
96-well plates (one amine per well), to yield three master plates of these amines An
individual haloacetyl amide from each primary amine and a particular Rsgroup, 15 formed
15 m the first three steps of the support synthesis. Individual haloacetyl amides are then
pooled into groups of ten or thirty. A suspension of the pooled resins in a 2:1 mixture of
DCM/THE is evenly distributed into one, two or three reaction plates to assure 15-20 myg of
the suspension per well. The number of reaction plates used is based on the amount of
suspension available. Each well of pooled resins 1s reacted with a comesponding amiine
20 from the master plates. Figure 5 provides a flow schematic for a representative pool. Each
reaction occurs in a separate well, in the presence of Hunig’s base in DMF at 70-75°C for
16-20 hours. Each resulting amine-amide is reduced using 65+w% Red-Al at room
temperature. The reduction is followed by cleavage with 10% vol. TFA m 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; te, 24
sampies 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 ethambuto! (EMB) sensitive Luc-assay. The MIC (Minimum Inhibition
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WO 03/096989 PCT/US03/15927 Synthetic Substituted Diethylene Diamines Sorted by Minimum
Inhibition Concentration MIC j % NI N2 R4 (uM) ~ Induction 2,5-Dimethoxyphenethylamine
2-Adamantanamine, HCI Hydrogen 12.5 22.18 2-(2-Chlorophenyl)ethylamine N-Allylcyclopentylamine
Hydrogen 12x6/8498 (2-Chlorophenyl)ethylamine Hexetidine (mixture of isgmess)Hygrogen 12.5
3-Hydroxytyramine Hexetidine (mixture of isomers)! Hydrogen 12.5 4 (Trifluoromethoxy)benzylaminel
2-AdamantanamibencklGhitygregensd Ad204. GetanylamihethBamydaminatdydogen:ld.5

3,3-Trimethyl-6 Gg,t{%qx une}%zglglca/ éo([ 3.4 Jrfl()Ct ane Hey Irogen,12.5 37,42 lami
2-Ethylpiperidine Hyofrogeﬁr?LZt 529 SSfu Gerany amlnaemlmAdamantanrgn?mng IPIE}1 %6%?1%2%%% 63

Geranylamine NRIRyEIBISEN{A4rRISE AN Hien Bor5Taseyas etalify aiin et ARRo RO ethane
Hydrogen 12.5 SEc&&nﬁgr(aa‘lsdmmaesa@hvﬂma&mwamla@ddydﬁegeraol;&&aﬂ;gﬁaqﬁm@mamethytamme
Decahydroq noI 0 ‘I -Adamantanemeth damanta gen 18.81i
0 2,2- Dlphetrélylamlne %r ?nqgtﬁ% cycl%)dgg(yrf1 ?ﬂ%@l%ﬁ% 21 1?§§0368 ai %n nyslzzmlge

test-Octylamine HWF&jéﬁnl@tSﬂl@ﬂE@’ 2Thersipreny e b@&ghgﬁdﬂmﬁwh%lﬂwr@@eﬁ%@s 8.96

4- |V|ethy|benZV|a@H%lEW§W@P@BﬂQ&bM@%@5@S A6xrvi-MeliylbenaylamineBenzyiamine Hydrogen
2517.07 4- Methpélben |ne1 Hexeté ine (m Ixture of isomer sc)]3 droﬂ%&gf’ 0] §v%%lih ﬁ%nzylamlne

1te
Dehydroabietylamime d ogen 559 y%ltl)npenty amine Hexet (:mlxtureo isomers) Hydrogen 25 O

Cyclopenty lam nédgémd?m&ylaﬁi%rﬁ/d?@rgéwzavewmmﬁwmémmﬁwmﬁﬁ@md&%gen 250
1-Methyl-3-pbengprarylenmine. Hexslidingdsnixtiamlisomens:Hydiegenaa D) in one of the
96-well plates.

Deconvolution of the Reactive Wells

The M. tuberculosis screening reveaied approximately 300 active compounds
15 mixtures that were selected for deconvolution. In particular, wells possessing activity of
approximately <12.5uM in the HTS Luc assay, and/or an MIC of approximately <I2.51M,

were selected for a total of 336 wells.

Deconvolutions were performed by discrete re-synthesis of each substituted

ethylene diamine compound in zach active compound pool. The pooled compounds in

20  each active well were individually svnthesized, and screened. Syntheses of the targeted
diamine compounds in each active pool were done in the 96-well plates using stored
archived oa-haloacety! 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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1-Methyl-3-phenylpropylamine Undecylamine Hydrogen 25 0 1,2,3,4-Tetrahydro-l naphthylamine
Undecylamine Hydrogen 25 6.24 1,2,3,4-Tetrahydro-I naphthylamine Dehydroabietylamine Hydrogen
25 01 2,3-Dimethylcyclohexylamine Undecylamine Hydrogen 25 0 2,3-Dimethylcyclohexylamine
Dehydroabietytasminadstydrogen 25 0 Tyramine Hexetidine (mixture of isomeps)t+ydsngery 25 0
Tyramine Undecylamine Hydrogen 25 0 Tyramine Dehydroabietylamine Hydrogen 25 0 Tyramine

cis-(-)-Myrtanylagipe: Metidodefng-luarobenzylamine Undecylamine Hydrogen 25 0
(R)-2-Amino-I-butanol Hexetidine (mixture of isomers) Hydrogen 25 0 3.3-Diphenylpropylarine

(S)-(+)-1-Amino-2-propavekil Hyddegrenc2bitr 8;B<Diphenylsnepsdéah rber@-EidY Iipéndidetdyedrogen 25

11.32. 3,3-Diph&m&@&@é"@ﬁﬂnﬁ%ﬂwl%ﬁﬁﬂﬁﬁyﬁﬁwMA’QEQQEH.ZEgvﬂoch@;an 150 of these
3,3-Diphenylpropylamine Amlnqdlphe%lmethane Hydrogen 25 0 3,5_—D|met%él%perld|ne (cis

3,3-DiphenylpropTaRTHE At PaRS- FGENS 958058158 WS EIA6E080 T/ U EH3115927
Synthetic SubstitutesDiethile v DiamifoesiSentdekbycMimmigrroininbitio nvBonceiti ationMIS N1 N2

R4 (uM) jinductiqn,s 3. #;Riphenylprapylamine Alvicyglohexylaming Hydragen gsiOal iqpyjamine
Undecylamine Hydrogen 25 0 Phenethylamine Undecylamine Hydro%g; 250 ngtam_ln_e

(S)-(+)-1-Amino-EHEp AR GERETHB BreritEminacs AR me it propansieharsyen 25 0
Cyclohexylaminevkindécytaminenblyguafens2nles, with chemical yields of approximately 20%, based

on an assumed 80% vield at each reaction step. In the Luc assay, 32compounds exhibited
10 activity at 1.56 puM, and in the MIC assay, at least 11 compounds had an MIC of 3.13 uM.

The total frequency of the top thirteen amines that contributed to the activity of the
substituted ethylene diamines are shown in Figure 11, with each amine represented by 1is

numerical designation. These amines inciude the following:

#11  2,3-Dimethyleyiochexy amines

15 #i8  3,3-Diphenylpropylamine
#44  1-Adamantanemethylamine
#47  2.2-Diphenylethylamine
#63  (8)-2-Amino-1-butanol
#74.1 (-)-cis-Myrtanylamine

20 #77.1 Cyclooctylamine
#78.1 2-Adamantamine
#1052 (1R,2R,3R,38)-{-)-Isopinocampheylamine
#2231 2-Methoxyphenethylamine
#255  {8)-Cyicohexylethylamine

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 resulis. Some
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Cyclohexylamine Dehydroabietylamine Hydrogen 25 0 (+)-Isopinocampheylamine
Dehydroabietylamnne Hydrogen 25 0 Benzylamine Hexetidine (mixture of isomers) Hydrogen 25
Benzylamine Undecylamine Hydrogen 25 3-Amino-I-propanol Dehydroabietylamine Hydrogen 2510
2-Fluorophereghydamiae 2-Fluorophenethylamine Hydrogen 25 0 2-Fluoropkefatiydasine Veratryl
amine Hydrogen 25 0 2 -Fluorophenethylamine 2,4-Dimethoxybenzylamine Hydrogen 25 0

2 Fluorophenethyiaipilg 2 Alings2s eyl piaRafcl (irebngen 22,0 Gikluoophensihylamine

4-Fluorophenethylamine Hydrogen 25 0 2-Fluorgphenethylamine Hexetidine (mixture of isomers)
Hydrogen 25 0 f}ﬂﬂ&%ﬁrﬁ%‘eﬁ%ﬁ%iﬁ@i@(i@ﬁﬁb‘ﬁtﬁ;}ﬁaﬁmﬁﬁﬁ% TRERIBge 25 -gCeneratly.
2-Fluorophenethyiafivinepl-Ar afractanemetidyiaiirie Metiwl 126:3%. 2-Fluorophenethylamine
cis-(-)-Myrtanylamine Methyl 25 1 4.89 b-Methylphenethylamine 4-Phenylbutylamine | Hydrogen 25 0
| b-Methylphenethylamine 2,4-DichIorophenethylarﬁ?ﬁl—? Hydrogen 25 0 b-Methylphenethylamine | -(l

-Naphthyl)etﬁyla e . EA- A . X
Hydrogen 25 0 13- AN D e O o D L On s B ezt

.A .ﬁ}'}rc en 250

\\J_I_\IIIIIIUPI\JrJy meTTet lylullllllC Py omammToTIY
Z__| Veratryl amine Hydrogen@5 0 4-Methoxyphenethyamine 1 Undecyiamine (hl;@%r 098250
4-MethoxyphenethylgmiRgiEe fysiaahielyamine dydiegaiedmbhe T elalyeiaitITarnyiaming 7o
Dehydroabietylamine Hytragesw?hnidd AmylammnaszrhlvarpphenathylaniaeHydragen 29 0s/Amylamine
2-(1-Cyclohexenyl)ehylapringh¢iiagiegen 25 | 0 AnhdsEimming 2dsDimethokypenzylaminesHifdrogen 25
0 3-Phenyl-1-propylanfideliRhirophenethylamirfevtippptiogen 25 31 Phérgkd-propiylanint
1-Adamantanemethvlagigenepydiagen 25, 3.4-Dibydroxynorephedrine | Hydrogen | 3.13 42,80
© S-Aminoguinoline Cyclohexylamine Hydrogen | 3.13 | 1833
5-Aminoguinolne tert-Octylammne Hydrogen | 3.13 20.85
S-Aminoguinoline 4-Methylcyclohexylamine | Hydrogen ] 3.13 26.33
cis-{~}-Myrtanylamine {(+)-Bomylamine Hvdrogen | 3.13 100.00
cis-{-}-Myrtanylamine i-Adamantanemethylamine | Hydrogen | 3.13 85.20
cis«{~}=-Myrtanylamine {-)-lsopinocampheylamine | Hydrogen | 3.13 60.94
1-Adamantanemethyiamine terl-Octylamine Hydrogen | 4.7 9.8t
3 4-Dimethoxyphenethylamine 1-Adamantanemethytamine | Hydrogen | 6.25 11.45
3,4-Dimethoxyphenethylamine | Hexetidine {mixture of isomers), Hydrogen | 6.23 0
31,4-Dimethoxyphenethylamine Dehydroabietylamine Hydrogen : 6.25 ¢
3,3-Driphenyipropylamine 1-Adamantanemethylamine | Hydrogen | 6.25 9.53
2-Methylcyclohexylamine
3,3-Diphenyloropylamine {mix of cis and wang) Hydrogen | 6.25 5008
3,3-Diphenylpropylamine 1,3-Dimethylbutylamine Hydrogen | 6.25 39.40
1-(1-AdamantyDethyiamine,
3,3-Diphenylpropylamine HCI Hydrogen | 6.25 4514
3,3-Diphenylpropylamine (S3-(-)-Cyciohexylethviamine | Hydrogen | 6.25 43.49
3,3-Diphenylpropylamine {(R)-(-3-Cyclohexylethylamine | Hydrogen 1 6.25 34.54

3,3-Diphenylpropyiamine 1-Adamanianemethylamine Methyl | 6.25 16.14
Propylarmine Hexetidine (mixture of isomers)] Hvdropen | 6,25 ¢
Phenethyiamine Hexetidine (mixture of isomers)l Hydrogen | 6.23 0
b-Methyiphenethylamine Hexetidine (muxture of 1somers) Hydrogen | 6.25 G
b-Methyiphenethylamine Undecylarmine . Hydrogen | 6.25 0
2.2-Diphenylamine {+)-Bornylamine | Hyvdrogen | 0.235 £7.86
2.2-Diphenylamine {-}-Isopmocampheylamine | Hydrogen | 6.23 77.80
2,2-Diphenylamine alpha-Methyliryptamine Hydrogen | 6.25 55.07
2.2-Diiphenylamine alpha-Methyltryptamine Hydrogen | 6.25 23.08
2,2-Diphenylamine 4.Phenylbutylamine Hydrogen | 6.23
2,2-Diphenylamine 2,5-Dimethoxyphensthyiamine Hydrogen | 6.25
2,2-Diphenyiamine 2 4-Dichlorophenethylamine | Hydrogen | 6.25
2-{2-Ammnomethyl)
2,2-Diphenylamine phenylthio)benzy! alecoho! | Hydrogen | 623
2,2-Diphenylamine 1-{1-Naphthylethylamine | Hydrogen | 6.25 7.20
Veratryl amine 2,5-Dimethoxyphenethylamine | Hydrogen | 6.25
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3-Phenyl-i-propylamine 2,4-Dimethoxybenzylamine 1 Hydrogen 1 25 3-Phenyl-I-propylamine
Hexetidine (mixture of isomers) Hydrogen 25 3-Phenyl-I-propylamine 4-Phenylbutylamine Hydrogen
25 3-Phenyl-I-propylam ne 2,4-Dichloraphenethylam ne Hydrogen 25 3-Phenyl-I-propylamine
Undecylaminedysdragen. 25 3-Phenyl-lI-propylamine Dehydroabierylamine pkydnogyen 357
2,2-Diphenylamine 4- (2 Amlnoethyl)morphollne Hydrogen 125 1-(3-Aminopropyl)-2-

2,2-Diphenylamif

2-(1-Cyclohexe
25 29 WO 03/0
Minimum inhibiti
4-(3-Aminopropyh

2,2-Diphenylamin

(S)-(-)-Cyclohexwy
5.84 1-(3-Aming
4-(Trifluorometh

4-(Trifluorometh

alpha-Methyltryg

Hydrogen 25 2-
255.13 4-(TriflL

c Pyl R R DTSR Sobed RNERVARE bition Concentration
yl)etnylamlne Hydrogen 26 2,Z2-Diphenylamine Z,4-Dimethoxyherzylamime Hydrogen
6989 PCT/UBD3/15927 Synthetic Substituted DiethvlengDiamirés Sottehby
on Concentration MIC "/a {NI N2&ZAmpnedviction 2,2- Dlphen lamine
NmorphSiRELAIRSgen 25 9@%&%{%&)&&%@ e =T e ;4%/2%@ ing Hydrogen 25

e Hn\isaﬁmm Fﬁ-ﬂ 'Jin?ra n'F cnmarcs #plb@agina)l: ") ’7 li‘(‘)gﬂl'l ]Zjnn 6.2

L. S-Amingghigoine "",":','.:"r'\f-ﬁtd%m tanaming 'Hfé‘ﬁéi*y “5". SO 1891

tett |yu-1uﬁrhlc 'n"1¥: _g._!cn 252 2-Diphenytamine Fadamantater ethytamine-Methyl 25
propylise &%E&Q;LL In@ne (teched-Rbe nyibutylamine slydragem 256 25
Vl)berbzsy@rmm@&ﬂxaman ancmethylane HAyEarogeni2bogen | 6.25 | 100.00
yberzylanaredatintumylamine HygiegemnasiahaErifludramethyhBénzykamine
tamins-Hybinoteri:2606.06 4-(Trifleprorrethhvdybenzyiamide gPhédy|butylahine
2-Ansinoimdsmenylamn(Tifluoromethytieseyikrine phelyithisihefzyl alcaiitsl Hydrogen
orom@tHy1YhErstERthe UndecSEAni e By RN 25 Hydrogen | 6.25 | 68.24

-7 7 71,3, 3- Trimethyl-6-
cis-{-}-Myrtanylamine azabicyclo[3.2.1joctane Hydrogen | 6.25 68.18
cig-{-)-Myrtanylamine 1-Adamantanemethylammne Methvyl 6.25 2422
cis-{-}-Myrianylamine cis-(-}-Myranylamine Methyl 6.25 44.14
Cyclooctylamine 3,3-Diphenylpropylamine | Hydrogen | 6235 100.00
Cyclooctylamine (-y-Isopinocampheylamine | Hydrogen : €.25 59.13
sec-Butylamine Hexetidine (mixiure of isomers), Hydrogen | 6.25
3-Methylbenzylamine Hexetidine (mixture of isomers) Hydrogen | 6.25
3-Methylbenzyiamine Undecylamine Fydrogen | 6.25
2-Methoxvethylamine Hexetidine (mixture of isomers) Hydrogen | 6.25
Geranylamine 2-Adameantanarmmne, HCL Hydrogen | 6.25 25.66
-Adamantanemethyiamine 4-Benzyipiperidine Hydrogen | 9.4 0
1-Adamantanemethylamine 2, 3.-Dimethyleyciohexylamine | Hydrogen . 9.4 0
i-Adamantanemethylamine 3,3-Diphenylpropylamine | Hydrogen | 2.4 40.06
1-Adamantanemethylamine t-Adamantanemethylamine | Hydrogen ! 9.4 1525 |
1-Adamantanemethylamine 2,2-Diphenylamine Hydrogen | 9.4 0 !
1,3,3-Trimethyl-6- §
i-Adamantanemethylamine azabicyelof3.2.1}octane Hydrogen | 9.4 0
1-Adamantanemethyiamine 138 Hydrogen | 9.4 0
3-Phenyl-1-propylamine 138 - Hydrogen | 9.4
2.2-Diphenylamine 1-Adamantznemethylanmne | Hydrogen | 9.4 65.89
2,2-Diphenylamine 138 Hydrogen ! 9.4
Furfurylamine Hexetidine (mixture of isomers) Hydrogen | 12.5 0
3.4,5-Tnmethoxybenzyiamine | Hexetidine (mixture of 1somers), Hydrogen | 12.5 0
1-Methyl-3-phenylpropylamine Dehydroabietvlamine Hydrogen | 12.5 0
Cyclobutylamine Hexetidine {mixtare of isomers)| Hydrogen | 12.5 0
2-Fluorobenzylamime Hexetidine {mixture of isomers) Hydrogen | 12.5 0
2-Fluorobenzylamine Dehydroabietylamine Hydrogen | 12.5 0
3.4-Dimethoxyphenathylamme Undecylamine Hydrogen | 12.5 0
3,3-Diphenylpropylamine exo-Aminonorbornane : Hvdrogen | 12.5 14.38
3,3-Diphenylpropylamine Decahydroguinoling Hydrogen | 12.5 22.52
3,3-Diphenylpropylamine Hexetidine {muxture 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-Diphenvlpropylamine 2, 4-Dichlorophenethylamine | Hydrogen | 12.5 0
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4-(Trifluoromethyl)benzylamin (-)-3,4-Dihydroxynorephedrine Hydrogen 25 drogen j 25

4-(Trifluoromethvl)benzylamine Dehydroabietylamine 14V Veratryl amine tert-Amylamine Hydrogen 25
5-Amino-I-pentanol 4-Phenylbutylamine Hydrogen 25 2-(1-Cyclohexenyl)ethylamine
2-Fluorophenethyiamsine Hydrogen 25 2-(1-Cyclohexenyi)ethylamine 1-Adameamansnsethylamine
Hydrogen 25 1- Amlnomethyl I cyclohexanol HCI 4 Phenylbutylamlne Hydrogen 25

3-Fluorobenzyla ATETQIA LA TRV Y TaT oMl 8 - )
3-Fluorobenzylamine T alconol Hydrogen 25 2 - Dlmetnoxybenzylarr IER Adamantc namgne
Hydrogen 25 2,4-DimethoxyBénzylamine Hexetidine (Mikture of isomersiHydragen 2Bduction
2,4-Dimethoxybenzyfahivraddrieeyiamine Hydrogen/@8og@ndapimethoXifdeseyiarie | 18.05
Dehydroabietyla miné’ﬁ@ﬂ?@@éﬂﬁfﬁ’ U axyhenzy HARTEAAMAInantadt e HyHrdgen 25
2-Ethoxybenzylaminémﬁﬁﬁ§ﬂ&%fﬂlﬁfnmghﬁ£& ppobistda anyhéixégﬂmpéw 0
2,4-Diehloropheneths S MBI o8 2 He¥SOIRRISIARS (o M s nidnuietivlamine
Hvdrogen 25 3.89 -Diphenyipfopylaraine | || 1s-£—\}l%"y Hanylamne ,}Wﬁhﬁ!’l LS - iRAT
y g - 3:3I J\ élncykl%lallllllc \ ) IUbeI%}IfICIiGGCMUIU CIT £ J mlllr\})}\ l '%ylagollgg
D_ehydroabletyla . e  CIS* =)= V'y'ldDXk')?Ei'rH&Bi’e@'ih'm\ﬁxuu' TR, et yEEUTE Hydragen 25
cis-(- Myrtanylantine Heﬁgg{p@&mwure Of TSOMBER} drVOIdER.<> CiSHek MW anylamineg |
Aminodiphenylmethanediydregeinde Cis-(-)ridysianyamine @fgoayagju@mp&;ganethylarnmed—lydirogen 25
cis-(-)-Myrtanylamine (& )fuipé-yotohexylethylBmineird ydiogen2m8s94igisefe: Mytanylanine |
Undecylamine Hydrogen®Bpisis=E)dvyrtanylamifetis)ddomrocampheyisimgse IMathyl 25¢ |
4-Methoxyphenethylamine 2-Fluorophenethylamine Hydrogen { 12.5 0
4-Methoxyphenethylamine 2-{1-Cyclohexenylethyviamine | Hydrogen | 12.5 0
4-Methoxyphenethylamine 2 4-Dimethoxybenzylamime | Hydrogen | 12.5 0
4-Methoxyphenethylamine 4-Fluorophenethylamine Hydrogen | 12.5 16.78
4-Methoxyphenethylamine Hexetidine {mixture of isomers)} Hydrogen | 12.5 0
Tetrahydrofurfurylamine Hexetidine (mixture of isomers) Hydrogen | 12.5 0
Amylamine 4-Finorophenethylamine Hydrogen | 12.5 ¢
3-Phenyl-1-propylamine 2-{1-Cyclohexenylyethylamine | Hydrogen | 12.5
3-Phenyl-1-propylanine 4-Fluorgphenethylamine Hydrogen | 12.5 12.94
2.2-Diphenylamine tert-Amylamine Hydrogen | 12.5 9.05
2,2-Diphenyiamine Undecylamine Hydrogen | 12.5
2,2-Diphenylamine Dehydroabietvlamine Hydrogen | 12.5
2,2-Diphenylamine cis-{~}-Myrtanylamine Methyt 12.5 4518
{«(3-Aminopropyl}-2-
pyrrolidimone {tech) 2.5-Dimethoxyphenethylamine| Hydrogen ; 12.5
2-(2-
1-(3-Aminopropyl)-2- Aminomethyl)p(henylthio)benzy
pyrrolidinone (tech) } aleohol Hydrogen | 12.5
4-(TriflucrometayDbenzylamine] 2,5-Dimethoxyphenethylamine| Hydrogen | 12.5
4-{Trifluoromethyibenzylamine 1-{1-NaphthyDethylamine | Hydrogen | 12.5
Veratryl amine 4-Phenylbutylamine ! Hydrogen | 12.5
5-Amino-1-pentanol 2.5-Dimethoxyphenethylamine | Hydrogen | 12.5
2-(2-
Aminomesthyl)phenyhthio)benzy
5-Amino-1-pentanol 1 alcohol ! Hydrogen | 12.5
2-(1-Cyclohexenylethylamine | 2-{1-Cyclohexenyljethylamine | Hydrogen | 12.5
2-(i-Cyclohexenylethylamine 4.Fluorophenethyiannne Hydrogen | 12.5
2-({1-Cyclohexenyhethylamine 4-Phenylbutylamine Hydrogen | 12.5
2-(1-CyclohexenyDethylamine | 2.5-Dimethoxyphenethylamine| Hydrogen | 12.5 E
2-{2-Aminomethyl) E
2-{1-Cyclohexenylethylamine phenylthio)benzyl alcohol | Hydrogen | 12.5 !
1-Aminomethyl-1-
evelohexanol, HCL 2,5-Dimethoxyphenethylamine | Hydroger: | 12.5
3-Fluorcbenzylamine 2,5-Dimethoxyphenethylamine | Hydrogen | 12.5
4-Amino-1-butanol Hexetidine (mixture of isomers)] Hydrogen | 12.5 |
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cis-(-)-Myrtanylanune Cyclooetylamine Methyl 25 24.42 Cyclooctylamine 2,3-Dimetlrylcyclohexylamine
Hydrogen 25 56.55 Cyclooctylamine (S)-2-Amino-I-butanol Hydrogen 25 100.00 30 WO 03/096989
PCT/11S03/15927 Synthetic Substituted Diethylene Diamines Sorted by Minimum Inhibition
Concentratiowdhilad@msNi N2 R4 (uM) (Induction Cyclooctylamine 2-AdamatanamaiestiCl Hydrogen
25 29.61 Cyclooctylamine 4-Phenylbutylamine Hydrogen 25 Cyclooctylamine 2-Chlorobenzylamine

Hydrogen 25 Cy

[cloosiylaidsabdnAx i mestdane: Bl iy dmpgeny 2on kel oactlanine entration

Dehydroabietyla
Cyclooctylamine

(mixture of isom

2,3-Dimeth oxyb

Hexetidine (mixtu

4-Methylcyclohe

Hydrogen 25 27.
trans-2 Phenylcy
Phenylcycloprop

(mixture of isom¢

25

27

mine Hydrogen 25 Cyclooctylamine 1-(1-Naphthyl)ethylamine Mgdrageryi25 4.62
l-AdamantafEmethylamine Methyl 25 14,20 2.3-Dimetffdxybe\ianidecaxetidine
2rS) HQIEFWBWWMWQE Di p%\?ﬁ‘fﬁ%ﬁ?ﬁ%ﬁ&ﬂ@ﬁﬁ ABI RS -I\HP?\ en 25
ArShiet ,|=.m.quv)mmlawmz 4 NrEYIRERe RS ihe
Y a0 SRy e Tome el OIS
b ‘°‘(’ )n'\“fixrthﬁ'?“'”é"'” N 'c'ién"éh‘f'”"""é'“"" Hyadrogen{ 12.5 . By bogen
<ytamine Detydinaietytamme kiyg ﬁé&iﬂb‘r@ﬂaﬁ&q?ﬁé‘“ Uw&@x'aﬁﬂa%"f, g Dibengytamine
95 trar @yéo IEIRLyCIopT ,)pyl(qlblll.l n&&dpgr%%w e EYOTO0E 25:32°80
CIOpfOp(y’j,@ng&ﬁﬂrﬁ[&el Z-A amanta@@gug@;amfgé Hydr)@@ﬂrdgférﬂ. B trangr 4o
ylamine;dcdcdidaamantanamiagahydiegem2bibt S4rhigeicamineg Hexwtidine
ors) Hydrogiemli2iongR)-1-Amino-2:2prapantintidexetid|riéymicturel fisorerd) Hydrogen
Cyclooctylamine ci1s-(-}-Myrtanylamine Hydrogen | 12.5 84.56
Cyclooctylamine Cyelooctylamine Hydrogen | 125 56.21
Cyclooctylamine Hexetidine {mixtre of isomers)) Hydrogen | 12.5
Cyclooctytamine Aminodiphenylmethane Hydrogen | 12.5
Cyclooctylamine Undecylamine Hydrogen | 12.5 5.61
Cyclooctylamine 3,3-Diphenylpropylamine Methyi t2.5 53.92
Cyciooctyiamine (+)-Isopinocampheylamine Methyl 12.5
Cyclooctylamine cis-(-}-Myrtanylamine Methyl 12,5 33.89
4-Chiorophenyialarninol Hexetidine (mixture of isomers)| Hydrogen | 12.5
{~}-1sopinocampheylamine 3,3-Diphenyipropylamine | Hydrogen | 12.5 23.68
{-}-Isopinocampheylamine {(+)-Bornylamine Hydrogen | 12.5 44,85
{-}-Isopinocampheyiamine 2-Aming-1-propanol, d,! Hydrogen | 12.5 46.19
{-3-Isopinocarmpheylamine cis-{~Myrtanylamine Hydrogen ; 12.5 33.87
{(-)-Isopinocampheylamine Z-Adamantanamine, HC! Hydrogen | 12.5 24.29
{-)-Isopinocampheylamine Aminodiphenylmethane Hydrogen | 12.5 48.35
Alivlamine Hexetidine (mixture of isomers), Hydrogen | 125
3-Ethoxypropylamine Hexendine (mixture of isomers), Hydrogen | 12.5
sec-Butylamine Dehydroabietylanine Hydrogen | 12.5
2-Aminoheptane Dehydroabietylamine Hydrogen | 12.5
Ethanoiamine Hexetidine (mixture of isomers) Hydrogen | 12,5
3-Methylbenzylamine 4-Phenylbutyiamine Hydrogen | 12.5
3-Methylbenzylamine 2,4-Dichlorophenethylamine | Hydrogen | 12.5
3-Methylbenzylamine Dehydroabietylamine Hydrogen | 12.5
Piperonylamine Hexetidine (mixture of isomers)| Hydrogen | 12.3
Piperonylamine Dehydroabietvlamine Hydrogen | 12.5
2-Methoxyethylamine Dehydroabietylamine Hydrogen | 12.5
4-Fluorophenethylamine Hexetidine (mixture of isomers)l Hydrogen | 12.5
3-o-Methyldopamine, HC! Hexetidine {mixture of somers) Hydrogen | 12.5
3-o-Methyldopamine, HCl Undecylamine Hydrogen | 12.5
3-o-Methvldopamine, HCI Dehydroabietylamine Hydrogen | 12.5
3-Flugrophenethylamine Hexetidine (mixiure of isomers) Hydrogen | 12.5
3-Fluorophenethylamine Dehydroabistylamine Hydrogen | 12.5
2-Methoxyphenethylamine Hexetidine (mixture of isomers)] Hydrogen | 12.5
2-Methoxyphenethylamine Amunodiphenyimethane Hydrogen | 12.5 34.67
2-Fluoroethylamine, HCl Hexetidine (mixture of isomers)| Hvdrogen | 12.5
2-Amino-1-phenylethanot Hexetidine (mixture of isomers)) Hydrogen | 12.5
2-Amino-1-phenylethanol Dehydroabietylamine Hydrogen { 12.5 {



4-Chlorophenylalaninol 2.4-Dichiorophenethylamine Hydrogen 25 4-Chlorophenylalaninol
Undecylamine Hydrogen 25 4-Chlorophenylalaninol Dehydroabietylamine Hydrogen 25 I-Leucinol
Hexetidine (mixture of isomers) Hydrogen 25 i-Leucinol 2,4-Dichlorophenethylamine Hydrogen 25
1-Leucinol Defyelroabigtylamine Hydrogen 25 (-)-Isopinocampheylamine 2-Mathsgypienethylamine
Hydrogen 25 29.59 (-)- Isopinocampheylamine Undecylamine Hydrogen 25 AIIyIamine

Dehydroabietyla

Undecylamine H

4-Phenylbutyla

4- Phenylbutylaml%nlﬁxdro g’rg)xy?oe

= 25 1-Naphtha
Hydrogen 25 Pi

T O el S O R A I SRS Rt & Rfispmers)
Hydrogen 25 3-Ethoxypropyfarnine 3;3-Dighenytpropytamime Hydrogenm 25— 3-Ethggypropytamine
ydrogen 25 B4Ethoxypropylamine i DeRydroabietylaminedydragem Paduction
sec-Butylamine 2,4-BDiohighopivénetiyiamine HydsdgentdbrsaciButylamimedindeeyamirel Hydrogen
25 | 2-Aminoheptah&-Heigestiting éfbenies of |sdndissyHymiradan:25 PHAMieohepahe  62.31
iné-Pryiergaieph e DyRmiRiohE pitaitE oMb opITEN ne!Pydrogen 25
1-Naphthalenemethyla Wﬂf%%fmmp (m yﬁ‘?ﬁ’?ﬁ“ﬂ@r@ﬁ*\mﬁ ﬁéﬁqm%droﬁ?ﬂ' nmén_heneme];hylamine
aph 1alegemethr}g§arpn%n§ ﬁc‘} i hll TRk he atgy ar}:grﬁ Hydrogen
UlTelnctlsxg,%ﬂ%nyll ecyfamine ”%‘ﬂb{'ﬁﬁhhﬁ% Ethar %g&%g& quI:!}SUIUd.UIUI.yI mine
eronytamine 4-Phenytbutytamine FiygregeRiZzo 31 WO 03/096989 PCT/US03115927
Synthetic Substituted DiethydenenRiamines SortedbhydMihimsnadahibitiopicgncentratiprsMHC % Ni
Geranylamine 2-Ethylpiperidine Hydrogen | 12.5 2981
Geranylamine 1-Adamantanamine Hydrogen | 12.5 16.63
Geranylamine N-Allvieyclopentylamine Hydrogen | 12.5 74.86
Geranylamine Aminodiphenylmethane Hydrogen | 12.5 57.93
Geranylamine Dehydroabietyiamine Hydrogen | 12.5
1-Adamantanemethylamine Decahydroqumeline Hydrogen | 18.8 0
I-Adamantanemethylamine 1-Adamantanarnine Hydrogen ! 18.8 0
2,2-Diphenyiamine 2,3-Dimethyicyclohexylamine | Hydrogen | 18.8 23.60
2,2-Diphenylamine tert-Gctylamine Hydrogen | 18.8 19.28
2,2-Diphenylamine Diecahydroguinoline Hydrogen | 18.8 8.96
4-Methyibenzyiamine Furfurylamine Hydrogen | 25 13.46
4-Methylbenzylamine Benzylamine Hydrogen | 25 17.07
4-Methylbenzylamine Hexetidine (mixture of isomers)| Hydrogen | . 25 ¢
4-Methylbenzylamine Dehvdroabietylamine Hydrogen | 25 o
Cyclopentylamine Hexetidine {mixture of isomers)] Hydrogen | 25 G
Cyclopentylamine Dehydroabietylamine Hydrogen : 25 ¢
Furfurylamine Furfurylamine Hydrogen | 25 0
t-Methyl-3-phenylpropylamine, Hexetidine (muxture of isomers) Hydrogen | 23 Q
1 -Methyl-3-phenyipropylamine Undecylamine Hydrogen | 25 0
1,2.3,4-Tetrahydro-1-
naphthylamine Undecylamine Hvdrogen | 25 6.24
1,2,3,4-Tetrahydro-1-
naphthylamine Dehydroabietylamine Hydrogen | 25 0
2,3-Dimethyicyclohexylamine Undecylamine Hydrogen | 25 0
2,3-Dimethylcyclohexylamine Dehydroabietylamine Hydrogen | 25 0
Tyramine Hexetidine {mixture of isomers) Hydrogen | 23 0
Tyramine Undecylamine Hydrogen | 25 0
Tyramine Dehydroabietylamine Hydrogen | 25 4]
Tyramine cis-(-}-Myrtanylamine Methyl 25 0
2-Fluorobenzylamine Undecylamine Hydrogen | 25 €
{R)-2-Amino-1-butanol Hexetidine {(mixture of isomers)l Hydrogen | 25 &
3,3-Diphenyipropylamine {S)-(+)-1-Amino-2-propanol | Hydrogen | 25 0
3,3-Diphenylpropylamine 2-Ethyipiperidine Hydrogen | 25 11.32
3,3-Diphenylpropylamine J-Allykeyclopentylamine | Hydrogen | I35 11.63
3,3-Diphenylpropylamine Aminodiphenyimethane Hydrogen | 25 0
[ 3,5-Dimethylpiperidine {cis-
3,3-Diphenylpropylamine | and trans-) Hydrogen | 25 30.28

28



N2 R4 (uM) Induction 1-Ethylpropylamine Hexetidine (mixture of isomers) Hydrogen 25

1-Ethylpropylamine Dehydroabietylamine Hydrogen 25 isopropylamine { Hexetidine (mixture of
isomers) Hydrogen 25 4-Fluorophenethylamine 4-Phenylbutylamine Hydrogen 25
4-Fluorophergthdassige 2,4-Dichlorophenethylamine Hydrogen 25 4-Fluoroahensibykammine

Dehydroabletylamlne Hydrogen 25 3- Fluorophenethylamlne Undecylamlne Hydrogen 25

2-Thiopheneetlryta

me (mix

of cis and trans)
and trans) Dehy

Hexetlonne (mlxwre 0'r i50
droabietylamive Hydrogen

ersn Hyorogen 454 4
25 2-Methoxyphenethyla

tnylcyclo

1mear
Min82-Adamént

(mix of cis

Hydrogen 25 26

77 23Nhethoyimpreietnyla

mine Alisppiiocamplieyld

rhivecEéyo

rogen

25%1P.95

2-Methoxyphen

mine H@@F@@éﬁ*@?& 24.38

Pndreshn

xyahe

N-Aliylcyclopent

*thvlamlnéf?m’ima?nantan

ne
lamiine Hydrogen

25 2-Methoxyphe R } j ;&Mmg
Dehydroabietyla; YeloRety e - oY SyiEipine Hydrogen; 25
2- Fluoroethylam!. 1€, ﬂugyﬁ;)hg)&%méctylal I."I? 1Y, }}ﬂ%ﬁgxéﬁaﬁlfﬁ%‘an R IARAnMeETErCrmygrogen 25|
17.72 2- Amln0I||ua|(|+ N Ssh 2o PR ERE™ tethergt {Hnseyiamie Hy@onEE25 25 5
2,5-DimethoxyphenethylageiRghiflsBoMylamiR e 00 etrL5r Zonfes) ZiodRHReN@Xyphenetnylamine
Noradamantaminé, HCT Hysdipgem«5 11.73 2,5-Dimethaxyphenethylaming-dAdamantanamine
Hydrogen 25 12|57 2-{2:Ghistaphemyl)ethylaminedRhaeaylbuiydamingddydeogen 25 0
2-(2-Chlorophenyl)etByimimbeidtidkeeytamine Hyditoggerp@Bthylamine | Hydrogen | 25 0
2-Fluorophenethylamine Veratryl amine Hydrogen | 25 0
2-Fluorophenethylamine 2,4-Dimethoxybenzylamine | Hydrogen i 25 G
2-Finorophenethylamine 2-Amino-2-methyi-1-propanol | Hydrogen | 25 G
2-Finorophenethylamine 4-Fluorophenethylamime Hydrogen ; 25 G
2-Floorophenethylamine Hexetidine (mixture of isomers)| Hydrogen | 25 4]
2-Fluorophenethylamne 1-{1-Naphthylethylamine | Hydrogen | 25 0
2-Fluorophenethylamine 1-Adamantanemethylamine | Methyl 25 3.21
2-Fluorophenethylamine cis-(-}-Myrtanylamine | Methyl 25 4.89
b-Methylphenethylamine 4-Phenvlbutylamine Hydrogen | 25 G \
b-Methylphenethylamine 2,4-Dichiorophenethyiamine | Hydrogen | 25 ¢
b-Methyiphenethylamine {-(1-Naphthylethylamine | Hydrogen | 25 ¢
4-Methoxyphenethylamine ] -Adamentanemethylamine | Hydrogen | 25 G
1-(3-Ammopropyl}-2-
4.Methoxyphenethylamine pyrrolidinone (tech) Hydrogen | 23 0
4-Methoxyphenethyiamine Veratry! amine Hydrogen | 25 ¢
4.Methoxyphenethylamine Undecylamine Hydrogen | 25 G
4-Methoxyphenethylamine Dehydroabietyiamine Hydrogen | 25 G
Tetrahydrofurfurylamine Dehydroabietylamine Bydrogen i 25 G
Amylamine 2-Fluorophenethylamine Hydrogen 25 G
Amylamme 2-{1-Cyciohexenyljethyiamine | Hydrogen | 25 0
Amylamine 2 4-Dimethoxybenzylamine | Hydrogen | 25 0 |
3-Phenyl-1-propylamine 2-Fluorophenethylamine Hydrogen | 25
3-Phenyi-1-propylamine 1-Adamantanemethylamine | Hydrogen | 25
3-Phenyi-i-propylamine 2.4-Dimethoxybenzylamine | Hydrogen | 25
3-Pheny!-1-propylamine Hexetidine (mixture of isomers)| Hydrogen | 25 ;_
3-Phenyl-1-propylamine 4-Phenvlbutylamine Hydrogen | 25 ]
3-Pheny!-1-propylamine 2,4-Dichlorophenethyiamine | Hydrogen | 23
3-Phenyl-{-propylamine Undecylamine Hydrogen | 25
3-Pheny!-1-propylamine Denydroabistylamine Hydrogen | 25
2,2-Diphenylamine 4-(2-Aminoethylmorpholine | Hydrogen | 25
1-{3-Aminopropyl)-2-
2.2-Diphenylamine pyrrolidinone (tech) Hydrogen | 25
2.2-Diphenylamine 2-{1-Cyclohexenylethylamine | Hydrogen | 25
2,2-Diphenylamine 2.4-Dimethoxybenzylamine | Hydrogen . 25 %
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2 (2-Chlorophenyl)ethylamine 1-(1-Naphthyl)ethylamine Hydrogen 25 2- 2
Aminomethyl)phenylthio)benzy! | alcohol Hexetidine (mixture of isomers) Hydrogen 25 2-(2
Aminomethyl)phenylthio)benzy | alcohol 4-Phenylbutylamine Hydrogen 25 2-(2

Aminomethybphenyigi@)benzy | alcohol Undecylamine Hydrogen 25 1-Amigeindan, Hexetidine
(mixture of |somers) Hydrogen 25 1- Amlnomdan Undecylamlne Hydrogen 25 1- Ammomdan

Dehydroabietylam

25 1,3-Dimethyl
Dehydroabietyla

2519.31 (S)-(--

03/096989 PCT/

Concentration M|

2510.88 (S)-(-)-

propanol Hexetidi

Undecylamine H

utyldmlne unue:(,yldmlne Hyurugen 4:) 5. 34 1; 6 Dimethytbut Ig,{]ttnes %
mine Hydrogen 25 (S)-(-)-Cyciohexyletlylamine (-)- ILopm@campheylamﬂmdd’ drogen
Cyclohexpipthytaamine Hexetdmnan{mixiyrg) obigorhersi ert?5 32 WO
US03/259Riph@yhathietic SubstittiBebDidthytetmnBiamiies Swrted By Ninimum|Inhibition
IC % RERpPRIENT InductiberefSp dpeveisheyiatylaipae Wndécylamine Hydrogen
mmmr?@%z@vammiﬁmwp Dphmﬁ%&?fﬁé‘f@%ﬂsﬂm’éﬂﬁﬁ Hsﬁif,ozfa-(-)-é- -3=phenyl-|
: yelrbGSH IRy, lfm"tm}"gewl wf propar ol
- IHERT NS
ydrog% 1d1€gi§?1_g§p‘mlro 3- quJiy’butylamme Hydrogen 25 |
4-({Trifluoromethybenzylamine 1-Adamantanemethylamine | Hvdrogen | 25
4-(Trifluoromethyhbenzylamine teri- Amylamine Hydrogen | 25
4-(Trifluoromethiylybenzylamne alpha-Methyltryptamine Hvdrogen | 25 6.06
4-(Trifluoromethyl)benzylamne 4-Phenylbutylamine Hydrogen | 25 ]
2-(2-Annnomethyl) [
4-{Trifluorcmethyl)benzylarmine phenylthio)benzyl alcohol | Hydrogen | 25 513 ]
4.(Trifluoromethybenzylaming Undecylamine Hydrogen ; 25 i
4-(Trifluoromethylbenzylamine] {-}-3 4-Dihydroxynorephedrine] Hydrogen | 25 ‘|
4-{Trifluoromethylybenzylammne Dehydroabietylamine Hydrogen | 25 J
Veratryl amine tert- Arnylamine Hydrogen | 25 ,
5-Amino-1-pentanol 4-Phenylbutylamine Hydrogen | 25 i
2-{1-Cyclohexenyl)ethylamine 2-Fluorophenethylamine Hvdrogen | 23 E
2-{1-Cyclohexenylethylamine I-Adamantanemethylamine | Hydrogen | 25 |
I-Aminomethyl-i-
cyclohexanol, HCI 4-Phenylbutylamine Hydrogen | 25
3 Fhaorobenzylamine 4-Phenylbutylamine Hydrogen | 25
2-(2-
Armnnomethyllphenylthiobenzy:
3-Fluorobenzylamine i alcohol Hydrogen | 25
2,4-Dimethoxybenzylamine i-Adamantanamine Hydrogen | 25 |
2,A-Dimethoxybenzylamine | Hexetidine {mixture of isomers) Hydrogen | 25 |
2.4-Dimethoxybenzylamine Undecylamine | Hydrogen ? 25 f
2. 4-Dimethoxybenzylamine Dehydroabietylamine Hydrogen | 25 |
2-Bthoxybenzylamine I-Adamantanamine Hydrogen | 25 *
2-Ethoxybenzylanmune N-Phenyiethyldiamine Hydregen | 253 [
2-Ethoxybenzylamine 2,4-Dichlorophenethylamine | Hydrogen | 25 |
2-Ethoxybenzylamine 2-(2-Chiorophenyl)ethylamine | Hydrogen | 25 | 3.89
2-FEthoxybenzylamine Undecylamine Hydrogen | 25 |
2-Ethoxybenzylamine Dehydroabietylamine Hydrogen | 25 |
cis-(-)-Myrtanyiamine 2-(1-CyciohexenyDethylamine | Hydrogen | 25 |
cis-(--Myrtanylamine Hexetidine (mixture of isomers)] Hydrogen | 25 §
cis-(~}-Myrianyiamine Aminodiphenylmethane Hydrogen 25 {
cig-{-)-Myrtanylamine 2,4-Dichlorophenethylamine | Hydrogen | 25 !
cis-(-}-Myrtanylamine {8)-(-)-Cyclohexylethylamine | Hydrogen | 25 28.94 ]
cis-{-}-Myrtanylamine Undecylamine Hydrogen | 25 |
cis-(-}-Myrtanyiamine {(+)-Isopinocampheyiamine Methy! 25 '
cis-(-}-Myrtanylamine Cyclooctylamine Methyl 25 24.92
Cyclooctylamine 2,3-Dimethyleyciohexylamine | Hydrogen | 25 530,55
r Cyclooctylamine [ (8)-2-Amino-1-butanol Hydrogen | 25 100.06 |
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propanol Dehydroabietylamine Hydrogen 25 (1 S,2S)-(+)-2-Amino-3 methoxy-I-phenyl-I-propanol
Hexetidine (mixture of isomers)l Hydrogen 25 Octadecylatmne + -Bornylamine Hydrogen 25
Octadecylamine I-Adamantanamine Hydrogen 25 Geranylamine 2,3-Dimethylcyclohexylamine

Hydrogen 2554 addeesanylamine tert-Octylamine Hydrogen 25 15.22 Gerapytapusyei soz7
- Adamantanemethylamlne Hydrogen 25 4,37 Geranylamlne Decahydroqumollne Hydrogen 25 31.79

Geranylamine D 3 ! Wi BINGTN: Hydrogen 25
16.44 Geranylamine Cyclooctylamlne Hydrogen 25 12 37 Geranylamlne (-)-1sopmocampaheylanune
Hydrogen 25 8.95_1-(1-Adam¥ntyl)ethylantine, Geranylimine HCI Hydrd¥fen 2582} 93nd8akanylamine
Undecylamine HydrogefyZioctdtaRfiamine 1-(3-hanparpiaity iAmine frdfetien 25 Anflamine
1-Adamantanamu 498 3 _PRenyl- ?Prbgﬁﬁ]@wwe% 3- Flﬁﬁ@*ﬁgﬁ ertL]a hine Hydrogen
37.5 3 -Phenyl- CRlIIE b enylamiac ISUIBRAHIEY &3 Brkeed orbylamine
1-Adamantanantine-Hyareen 3 f-b 8- 65 2 2-Pi 2 Amrﬁp .ﬁgr‘ﬁ b “Imiﬁ%% e ogen
, ) Cycloctylaming | ehydroabretyiamin uu Mlvar 2 ol :
37.5 .1,2-D|phe yldllllll%ﬁ,lﬁolc{wulﬁihl tamine '_'X‘(l‘* ‘ﬁh@f)e"’a‘l}??&fﬁhé’ T st Y55 2r2=Piphenylamine
azabicyclol3.2.1] 8767 212 Ripheam s i daRmtanaxniTeHygdrggen 37.5
58.10 4-(Trifluoro mfsnyﬁtaeiazy&bamymtﬁr -OgLY:aBHO iy QYR P Hydrbgen | 23
4-(Trifluoromethyl) bepnytamuneh3d-mydrogen 3 7imdedvietiytbenzylamme2nFluesobenzylamine
Hydrogen 50 22;10 24-Methyibgrzptamine 4-FludrdbéngyiaririnesHydidgens 1462
4-Methyloyelohexylamine Hexetidine {mixture of isomers)l Hydrogen | 25
4-Methyleyciohexylanine Undecylamine Hydrogen | 25
4-Methylevelohexylamme Dehydroabietylamine Hydrogen | 25
4-Fluorobenzylamine Dibenzylamine Hydrogen | 25 27.98
trans-2-
Phenyicyclopropylamine, HCI Cyclooctylamine Hydrogen | 25 32.80
trans-z-
Phenyicyclopropylamine, HCI 2-Adamantanamine, HCI Hydrogen | 25 18.99
trans-2-
Phenylcyclopropylamme, HCI I-Adamantanamine Hydrogen | 25 18.84
Thiomicamine Hexetidine (mixture of isomers); Hydrogen | 25
(R)-1-Amino-2-propanol Hexetidine {muixture of isomers) Hydrogen | 25
4-Chiorophenylalaminot 2,4-Dichlorophenethylamine | Hydrogen | 23
4-Chiorophenyiaianinol Undecylamine Hydrogen | 25
4-Chiorophenyiatanino! Dehydroabietylamine Hydrogen | 25
I-Levecinol Hexetidine {mixture of 1somers) Hydrogen | 25
iI-Leucinol 2 A-Dichiorophenethylamine | Hydrogen 25
I-Leuvcinol Dehvdroabietylamine Hydrogen | 25
{-}-1sopinocampheylamine Z-Methoxyphenethiylamine | Hydrogen | 25 25.59
(-)-lsopinocampheylamine Undecylamine Hydrogen i 235
Allylamine Dehydroabietylamine Hydrogen | 25 i
3-Amino-1,2-propanediol | Hexetidine (mixture of isomers)| Hydrogen | 25
1-Ethoxypropyiamine 3,3-Diphenylpropylamine Hydregen | 25
3-Ethoxypropylamine Undecylamine Hydrogen | 25
3-Ethoxypropylamine Dehydroabietylamine Hydrogen | 25
sec-Butylamine 2,4-Dichlorophensthylamine | Hydrogen | 25 f
sec-Butylamine Undecylamine Hydrogen | 25 |
2-Aminoheptane Hexetidine (mixture of isomers){ Hydrogen 25 f
2-Amincheptane 4-Phenylbutyiamine Hydrogen | 25 |
2-Aminoheptane 2.4-Dichlorophenethylamine | Hydrogen | 25 |
| -Naphthalenemethylamine Hexetidine {mixture of 1somers)| Hydrogen | 2
1.Naphthalenemethylamine 4-Phenylbutylamine Hydrogen 1 25
1-Naphthalenemetirylamine 2 4-Dichlorophenethylamine | Hydrogen ;| 25
1-Naphthalenemethylamine Undecylamine Hydrogen | 25
Ethanolamine Dehydroabietvlamine Hydrogen | 25
Piperonylamine 4-Phenylbutylamine Hydrogen | 25
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4-Methylbenzylamine alpha-Methyltryptamine Hydrogen 50 0 4-Methylbenzylamine Undecylamine
Hydrogen 50 0 Cyclopentylamine Undecylamine Hydrogen 50 O Furfurylamine 2-Fluorobenzylamine
Hydrogen 50 0 Furfurylamine Benzylamine Hydrogen 50 O Furfurylamine 4-Fluorobenzylamine

Hydrogen 504 Waigsydamine alpha-Methyltryptamine Hydrogen 50 0 Furfupglamiéaefsdrdecylamine
Hydrogen 50 0 Furfurylamine Dehydroabietylamine Hydrogen 50 0 33 WO 03/096989

PCT/US03115927  Syrihabe: Suhshicied-INalyieia i sines seiathDyhinsmusbHaion
Concentration M2JC NI N2 R4 (uM) Induction Furfurylamine Furfurylamine Hydrogen 50 O«
3,4,5-Trimethoxyhenzylamine ¥IFluorobenzylamine Hydisgen 50 0 3.4.5FAmethekibandyiémmne

Benzylamine Hydragen 580y mopramitaethaxylissisna s iphismehiiyigaeiming®Hydrogen 50 0
3,4,5-Trimethoxy \pn7\/lﬁrﬁthﬂpf@ﬁﬂﬁﬁm%mm: H\/dp‘? m’\oﬁh‘fﬁ’lmﬁ“ﬁ Tri fﬁ‘?ﬁ?\‘? nrrzrillamjne_

hine HudSSRRRY SBAG | ad p‘dﬂxaﬁ & minre Sfisemers) NAroeRh o he o oo
Dehydroabietylamy uqrophenethylamine ¢ E”l}.eryﬂﬂﬁtxl%ﬁme C Styitrypt

-Iydro .
Hydrogen 1 50 oH |V|Ci FXHOI‘D ||§Q¥)}?i’0 xlou ”“2‘& D’b’ﬁ%‘fop‘ﬁ@ Eﬁ!klj}lillglﬁ‘ll d&?}%?&téﬁ v} 2.5y\, ubutylallnlne
Octadecylamine yu'%ﬁbf&g}hﬂiﬂe%}a'ﬁ{ﬁgly'i”"”%i‘d!%‘aﬁ?&yiﬁ{éﬁé_'yu'%ﬂ 0 O—Gyctobutytmine
Dehydroabietylamine HyHiOa8Eme  tudine, 3.4~ T eranyliaiRaRhthyamimesEexetidine (mixture of
isomers) Hydrogen 50 Drdicdndnddhelfahydro-T naphihviansneArunodiphesyimethane Hydrogen 50
4.31 1,2,3,4-Tetralyatohlicyclobexylamine (mix

of ¢is and trans) Hexetidine (mixture of isomers)| Hydrogen | 25
2-Methyleyclohexyiamine (mix
of ¢is and trans) Dehydroabietylamine Hydrogen | 25
2-Methoxyphenethylamine 2-Adamantanamine, HCl Hydrogen | 25 26.77
2-Methoxyphenethylamine (-)-Isopinocampheylamine | Hydrogen | 25 31.95
2-Methoxyphenethylamine I -Adamantanamine Hydrogen | 25 24 38
2-Methoxyphencthylanmne N-pliyicyclopentylamine Hydrogen | 25 14.56
2-Methoxyphensthylamine 4-Phenylbutylamine Hydrogen | 25
2-Methoxyphenethylamine Undecylamine | Hydrogen | 23
2-Methoxyphenethylarmine Dehydroabietylamine Hydrogen | 25
2-Fluoroethylamine, HCI Undecylamine Hydrogen | 25
2-Fluoroethylamine, HCI Dehydroabietylamine Hydrogen | 25
2-Aminoindan, HCI 2-Adamantanamine, HC! Hydrogen | 25 17.72
2-Amino-1-phenylethanol Undecvlamine Hydrogen | 25
2,5-Dimethoxyphenethylamine (+)-Bornylamme Hydrogen | 25 | 2578
2,5-Dimethoxyphenethylamine Noradamantamine, HCl Hydrogen [ 25 11.73
2.5-Dimethoxyphenethylamine 1-Adamantanamine Hydrogen | 25 12.57
2-(2-Chlorophenyliethylamine 4-Phenylbutylamine Hydrogen | 25
2-(2-Chlorophenyljethylamine Undecylarmine Hydregen | 25
2-{2-Chlorophenvljethyiamine 1-{1-NaphthyDethylamine | Hydrogen | 25
22~
Aminomethyl)p(l'lenylthio)benzy
1 aleohol Hexetidine (mixture of isomers)] Hydrogen | 25
2-(2-
Aménomemyl)p%enylthio)benzy
I alcohol 4-Phenylbutylamine Hydrogen | 25
2-(2-
AminomethyDphenylthio)benzy|
I alcohol Undecylamine Hydrogen | 25
[-Aminoindan Hexetidine {mixture of isomers)| Hydrogen | 25
1-Aminoindan Undecylamine Hydrogen | 25 !
1-Aminoindan Dehydroabistyiamine 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 {->-Isopmocampheylamins i Hydrogen | 25 19.31 E
(S)-(-)3-Cyclohexylethylamine | Hexetidine (mixture of isomerq)i Hydrogen | 25 E
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naphthylamine alpha-Methyltryptamine Hydrogen 50 0 1,2,3,4-Tetrahydro- | naphthylamine
2-Methoxyphenethylamine Hydrogen 50 0 2,3-Dimethylcyclohexylamine Hexetidine (mixture of
isomers) Hydrogen 50 0 2,3-Dimethylcyclohexyianune Aminodiphenyimethane Hydrogen 50 3.64

2,3-Dimethylgysighryydamine alpha-Methyltryptmine Hydrogen 50 0 Tyraming-friréusylesnine Hydrogen

50 0 Tyrmine 2- Fluorobenzylamlne Hydrogen 50 4 07 Tyramlne Benzylamlne Hydrogen 500

Tyramine 2,4-Di¢

Hydrogen 50 O
2-Methoxyphene

Hydrogen 50 O

[-(I-Adamantyl)e

Dehydroabietylmn
Hydrogen 1 50 Q
3,4-Dimethoxyplk

3,4-Dimethoxyplk
3,4-Dimethoxyplk

dine Hydrogen 5
33-Diphenylprop

(S)-(+)-I-Amino-2

0 Phenethylmm

Hydrogen 50 O

5k : ) . - . ethane
/- |—|uor00enzylam|ne 4- Hneny|DUIy|am|ne Hydrogen o0 0 Z-F uqupenzy,tamm
thylamine 1 Mydrogen 50/0 2-Fluorobénzylamine 2 4-DRA1|OI’)W]HE‘IW&WH€ I
-RRigrobeiylairing1i8-Dimethy|botytalmine HydrogEndsge 10.88
h)ﬂ%ﬁﬁﬂ@@@ﬁ!&ﬂ‘bﬁ@ﬁ?@l mine [HOEHsREEES0 0| HRYPEAN m%’i | -butan
inéSt @ﬁd?ﬁgggﬂﬁ@%y% D@}t?ett1 q%/g}%ggtg] I!S%Qﬁllgi xQLrQ}{E}_getl;i}i|ohgl_gwylz1ethance
%@fﬁfﬁmmoy engt |1|y| fhRe-4-rReRymutyrah Hyarogetou
1en(e h Ianﬁggagﬁl &t oxypheneth drogen 50,Qopen | 23
ler@l;r[;glammﬁ@%@@mor)pnenethylamlne Hydrogen 500
enethylanpiaeedgB-DimethylbutyRemidrezblydragen 50 ¢88Riphehyipropylamine Pipe
00 @,szqrpﬁ i p%rlamlne 2 ,3- Dlmethylcyclohexj lamine Meth | 50 7.81
Ty ; i ¥
oroparS TR ANIRe enethiRs vdroge ,inm ol Hydr
Propanof FRIarogeh-50-0--Phenoty '“'z"t'bfm%ﬁe\;/ o2 p rpanel-Hydrpgen 50
ne4-1 I'%b%ﬁ%{hé”'c ”Y”'Uﬁfﬂiﬁl‘éﬂ%lcyél&ié‘i A By frofen -1 23T ORISR ) lamine
Geranylamine tert-Octylamine Hydrogen | 25 15.22
(Geranylamine 1-Adamantanemethylamme | Hydrogen | 25 4.37
(Geranylamine Decahydroquinoline Hydrogen | 25 31.79
Geranylamine Dibenzylamine Hydrogen | 25 6.48
{eranylaniine N-Butylbenzylamine Hydrogen | 25 16.44
Geranylamine Cyclooctylamine Hydrogen | 25 12.37
Geranylamine {-»Isopinocampheylamine | Hydrogen | 25 8.95
1-{i-Adamantyl)ethylamine,
Geranylamine HCl Hydrogen | 25 32.95
Geranylamine Undecylamine Hydrogen | 25
Geranylamine 1-{1-NephthyDethylamine | Hydrogen| 235
Amylamme 1-Adamantanamine Hydrogen | 37.5 0
3-Phenyi-1-propylamine 3,3-Diphenvipropyiamme | Hydrogen | 37.5
3-Fhenyi-1-propvlamine 2,2-Diphenylamine Hydrogen | 37.5
3-Phenyl-1-propylamine 1-Adamantanamine Hydrogen | 37.5 18.65 |
2,2-Diphenylamme 3,3-Diphenvipropylamine | Hydrogen | 37.5 1
2,2-Dnphenylarnine 2,2-Dhphenylamine Hydrogen | 37.5 5.56
1,3,3-Trimethyl-6-
2,2-Diphenylamine azabicyclof{3.2.1 ]octane Hydrogen | 37.5 8.67
2,2-Diphenylamine 1-Adamentanamine Hydrogen ! 37.5 | 58.10
4-{TrifluoromethyDbenzylamine tert-Octylamine Hydrogen | 37.5 | 747
4-(TriflueromethyDberzylamine 138 Hydrogen « 37.5
4-Methylbenzrylamine 2-Fluorobenzylamine Hydrogen | 50 2210
4-Methvlbenzylamine 4-Fluorobenzylamine Hydrogen | 50 14.62
4 Methylbenzylamine aipha-Methyliryptamine Hydrogen | 50 J
4-Methylbenzylamine Undecylamine Hydrogen . 50 iy
Cyclopentylamine Undecylamine Hydrogen | 50 i
Furfurylamine 2-Fluorcbenzylamine Hydrogen | 350 0
Furfurylamine Benzylamine Hydrogen | 50 0
Forfurylamine 4-Fiuorobenzylamine Hydrogen : 30 Y
Furfurylamine aipha-Methyitryptamine Hydroger | 50 0
Furfuryiamine Undecylamine Hydrogen | 50 0
Furfurylamine Dehydroabietylamine Hydrogen © 50 0
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34 WO 03/096989 PCT/US03/15927 Synthetic Substituted Diethylene Diamines Sorted by Minimum
Inhibition Concentration WIC NI N2 R4 (uM) Induction Phenethylamine 1,3-Dimethylbutylamine
Hydrogen 50 0 1-(1-Adamantyl)ethylamine, Phenethylamine HCI Hydrogen 50 0 Phenethylamine

1-(I-Naphthyhethylgsgige Hydrogen 50 0 4-(2-Aminoethyl)morpholine 2-Aming-2aeihyédzpropanol
Hydrogen 50 O Cyclohexylamlne 2 4 chhlorophenethylamlne I Hydrogen 50 O exo- Amlnonorbomane

Benzylamine Hygdr O SRTRRD g : TV 5 ogen 50
0 (+)-Isopinocat pneylamlne /-\mlnompnenylmetnane Hydrogen 50 3. 07 ®)- Isqmno ,arrvpheylamlne
4-Phenylbutylamine HydrogeN150 0 (+)-Isopinocamnheytamine 2,4-Dichigrophdanethyiedming:Hydrogen
50 0 (+)-Isopindcampheylafmiriarisndecylamine HyBedoehks0:0 Benzytinger3, 3-Diphenylpropylamine
Hydrogen 50 11, Beh?VAsrittexpommiaenize nethv%ﬁhpﬁﬁﬁﬁﬁliqq\%ﬁnnpri{,ydﬁqg%cxnéﬂar ine’
1-(1-Naphthyl)et ;ﬁﬁ.ﬁamﬁhwmﬁﬁmwammw@ R ming HYdragen-50 f
3-Amino-l-propa ' A Eﬁlﬁh%meme .3,!';' WHE3 5 Rib Aylprepylamine
Hydrogen 50 0 TEAWNINNRe v o Livaogenl SUal 70
ydrogen . / aarmg ysEguer 3 ot
-(3-Aminopropyy 3 %/IEt}&VB‘ﬁﬁ'e‘Hijy!&hﬁﬂw DU, IYERRN 050 | 0
2-Fluorophenethylarig DesaRyegHiRaine Hy r@g&@@%né FIuoTGRfgTetnylamine 1o
-Adamantanamine Hydroga&llddss4 Z2-Fluoropheneihylamine 2,4-Dighlaraphesethylamine
Hydrogen 50 0 2-Fluorapheneihytamine Undecylamnefiydnegen 50 Bydrogen | 30 0
Cyclobutylamine Dehydroabietylamine Hydrogen | 50 0
1.2,3,4-Tetrahydro-1-
naphthylamine Hexetidine (mixture of isomers)| Hydrogen | 50 0
1,2.3,4-Tetrehydro-1-
naphthylamine Aminodiphenylmethane Hydrogen | 50 431
1,2,3.4-Tetrahydro-1-
naphthylamine alpha-Methyltryptamine Hydrogen | 350 0
1,2,3,4-Tetrahydro-1-
naphthylamine 2-Methoxyphenethyiamine | Hydrogen | 50 ¢
2,3-Dimethyleyclohexylamine | Hexetidine (mixture of isomers); Hydrogen | 30 i
2,3-Dimethylcyclohexviamine Aminodiphenylmethane Hydrogen | 50 3.64
2,3-Dimethyleyclohexylamine alpha-Methylryptamine Hydrogen | 50 0 |
Tyramine Furfurylamine Hydrogen | 350 T
Tyramine 2-Fluorobenzylamine Hydrogen | 50 4.07
Tyramine Benzylamine Hydrogen | 50 ¢
Tyramine 2,4-Dichiorophenethyiamine | Hydrogen | 50 G
2-Fluorebenzylamine Aminodiphenylmethane Hydrogen | 50 0
2-Fhuorobenzylamine 4-Phenylbutylamine Hydrogen | 50 o
2-Fluorebenzylamine 2-Methoxyphenethylamine | Hydrogen | 50 0
2-Fluorobenzylamine 2,4-Dichlorophenethylamine | Hydrogen | 50 O
2-Filuorobenzylamine 1,3-Dimethylbutylamine Hydrogen | 50 0
1-{1-Adamantylethylamine,
2-Fluorobenzyiamine HCI Hydrogen | 50 0
{(R)-2-Amino-1-butanol Dehydroabietyvlamine Hydrogen | 50 0
3,4-Dimethoxyphenethylamine Anunodiphenylmethane Hydrogen | 50 0
3,4-Dimethoxyphenethylarmne 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-Dimethyicyclohexylamine |  Methyl 50 7.81]
3.3-Diphenylpropylamine {(-}-Isopinocamphenylamine Metlhyl 5G 12.06
Propylamine (S¥-(+)-1-Amino-2-propanol | Hydrogen | 350 0
Phenethylamine (S$)-(+}-1-Amino-2-propanol | Hydrogen | 50 0
Phenethylamine 4-Phenvibutylamine Hydrogen | 30 0
Phenethylamine | 2,4-Dichlorophenethylamine | Hydrogen 50 0
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2-Fluorophenethylamine Dehydroabietylamine Hydrogen 50 0 2-Fluorophenethylamine
2-(1-Cyclohexenyl)ethylamine Methyl 50 0 2-Fluorophenethylamine Cyelooctylamine Methyl 50 5.81
b-Methylphenethylamine 3,3-Diphenylpropylamine Hydrogen 50 0 b-Methylphenethylamine
tert-Octylamiwyg klyshigen 50 0 b-Methylphenethylamine 2-(1-Cyelohexenyl)ethyiasminesktydrogen 50 0

b-Methylphenethylamine 2 Amino-2-methyl-I- propanol Hydrogen 50 10 b- Methylphenethylamlne
4-Fluoropheneth yH qrEme
h-MethylphenetH

3.3-Diphenylpro
Hydrogen 50 O

4-Methoxyphenethylatnine
yp y o

of isomers) Hydre

Tetrahydrofurfur

n‘E@ = Q
ylamine 5 Methoxytryptamlne Hydrogen 50 0 4-Me

4-Fluorophenett
Amylamine 1-A
Hydrogen 50 O

Sorted by Minim

Hydrogen 50 O

hoxyphenetnleamlnﬁ,
pylamine 1 H¥drogen 50 0, 4-Methoxyplgnethyaming 2-Rning-2¥hetdtpropancl
4-MethoRyprieretitdaming 2 4-Didhiosaplanetphm|nty 8aFoge50 0 0
r%q‘-t%( Nalphthyl)eth))iéhﬁ*i}é%/g% B@‘éﬁ’%@o -M%hlgnm% Hexelgdine (mixture
reeen v'r\'F vf PP
A 4v A l: T Liul |=vu|U S:l I.llyl%llg lNa h’t?] ﬁ. %ﬁyiéiﬁllqgll %llé lg.g LLLELA~ lstyuluucéll 5 0
T4 2-Amnbett ik | 2 TR el ddhYi-1 rdpanvl Hy z*sgéﬁ' yoigrariaryjamine
yldm"weyaraﬁ%&wméu ~ 0~ TEN SV LAY A UREscylaming Hydregeh 50 1 0
amaranemesiamine Hydrogen SEiky EAReylaminég iHaxeiginesfmixture of isomers)
5 Wi3R2aa8Rah U S QR 1h827 ([Syntheficcsulsifuieddbiethylene Diamines
um {ARigiion-Cophgémtiation MIS~NpdiddRdfetvidndutivdrgsmylsinine Béidecylamine
Amytarisme Behydstabie tylamine Hydsdystes0:0 111 1Hydgamantdnemethylamine
cis-(-)-Myrtanylaminé Megiytautherapitenyl- | i Hmmenaanin deitpBtRorptbline Hydrggen 50
(+)-Isopinocampheylamine " Undecylaming Hydrogen | ' 50 i
Benzylamine 3,3-Diphenylpropylamine | Hydrogen | 50
Benzylamine 2-Amino-2-methyl-1-propans] | Hydrogen | 50
Benzylamine 1-(1-Naphthyllethylamine | Hydrogen; 50
Benzylemine 2.4-Dichlorophenethylamine | Hydregen | 50
3-Amino-1-propanol Undecylamine Hydrogen | 50 0
2-Fluorophenethylamine 3,3-Diphenyipropylamine | Hydrogen | 50 | Y
2-Fluorophenethylamine 1-Adamantanemethylamine | Hydrogen | 50 0
1-(3-Aminopropyl}-2-
2-Fluorophenethylamine pyrrolidimone (tech) Hydrogen | 50 0
2-Fluorophenethylamine Decahydroguinoline Hydrogen | 50 0
2-Fluorophenethylamine 1-Adamantananune Hydrogen 56 2434
2-Fluorophensthyiamine 2.4-Dichlorophenethylamine | Hydrogen | 50 ]
2-Fluorophenethylamine Undecylamine Hydrogen | 50 G
2-Fluorophenethylamine Dehydroabietylamine Hydrogen | 50 | G
2-Fluorophenethylamme 2-(1-Cyclobexenyljethylamine | Methyl 50 0
Z-Fluoronhenethylamine Cyclooctylamine Methyyl 50 3,81
b-Methyiphensthylamine 3,3-Diphenyipropylamine | Hydrogen | 50 G
b-Methylphenethylamine fert-Octylamine Hydrogen | 50 g
b-Methylphenethylamine 2-{1-Cyclohexenyhethylamine | Hydrogen | 50 0
b-Methyiphenethylamine 2-Amino-Z-methyl-1-propanocl | Hydrogen | 30 0
b-Methylphenethylamine 4-Fluorophenethylamime Hydrogen | 50 O
b-Methviphenethylamine Geranylamine Hydrogen | 50 0
| b-Methyiphenethyiamine 3-Methoxytryptamine Hydrogen | 50 0
4-Methoxyphenethyiamine 3.3-Diphenylpropylamine | Hydrogen | 50 0
4-Methoxyphenethylamine 2-Amio-2-methyl-1-propanol | Hydrogen | 50 0
4-Methoxyphenethylamine 2 4-Dnchlorophenethylamine | Hydrogen | 50 ¢
4-Methoxyphenethylamine 1-(1-NaphthyDethylamine | Hvdrogen | 50 Q
L-Methionmot Hexetidine {mixture of isomers)) Bydrogen | 50 0
Tetrahydrofurfurylamine 1-Adamantanemethylamine | Hydrogen | 50 0
Tetrahydrofurfurylamine 2-{}-Cyclohexenylethylamine | Hydrogen | 50 0
Tetrahydrofurfurylamine 4-Fluorophenethylamine Hydrogen | 30 0
Tetrahydrofurfurylamine Undecylamine Hydrogen | 50 ¢
Amylamine 1-Adamantanemethylamine | Hydrogen 50 0
Amylamine Hexetidine {mixture of isomers) Hvdrogen | 50 0
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1-(3-Aminopropyl)-2 3-Phenyl-I-propylamine pyrrolidinone (tech) Hydrogen 50 3-Phenyl-I-propylamine
Veratryl amine Hydrogen 50 3-Phenyl-I-propylamine Aminodiphenylmethane Hydrogen 50 2-(2
Aminomethyl)phenylthio)benz 3-Phenyl-I-propylamine i | alcohol Hydrogen i 50 2,2-Diphenylamine
2-Fluorophergthiglaspsge Hydrogen 50 2,2-Diphenyiarn ne 3,3-Diphenytpropsdanise Mdethyl 50
2,2-Diphenylamine (+)-Isopinocampheylamine Methyl 50 2,2-Diphenylamine (+)-Bornylamine Methyl

50 2,2-Diphenyl

Methyl 50 3.81 4-

4-(Trifluorometh

aming, kGO0 EMRTITR-MEIbalik S LRNeNYamine i dsopiiasampheylamine

4-(Trifluorometh

4-(Trifluoromethy
4-(Trifluoromethy

1-Adamantane
Veratryl amine 4

Hydrogen 50 Ve
(S)-(-)-Cyclohexy

Dehydroabietyla
5-Amino-l-penta

Hydrogen 50 5 -/

(Trifluoromethyl)benzylaminel, 4-(Z-Aminoethyl)morpholine Hysnogen 5@
Dbenzylaming 2-(1-Cyclohexenyl)ethylénine Hydrogen#460 | (M) |induction
)\benzylatmfniexetiding (mixtur&seessmess) Hydraldpso | S0 0
/I)hpn7viaf?ﬁi‘ﬁ}|3®n&-DirhlnrnnhpP&M%E@Wﬁ%%ﬂqmncsr%rﬁﬁogen 50 0
Ye . falda) nl\é-‘f‘(gh{;" arafr‘éﬂ 'nian '
thyaeaeny il propyiaiing 0 L) BpRalne . Hydiogen [ 30 S
emnyramhie-ryategeh-ou vcnu.uiy(a3 |||||c z \ZybIUIICACIIyI}C ylallll Y€1 |yU|.ugen 50
-Fluorephenethylaming Hydrogep, gldﬂg 8&/ iamine Hexetidine {mixture of isomers)
Tatryd: @Eggppl<Dﬁ#@ﬂ&rognenetnw@mﬂ@eaiﬁmgrogen 50y Veratryl amine
lethylamsine 1 Hydrogen:50 | Verathyhaiphesy adeeylamiyerbiysiogen 50 Veratryl amine
mine Hydrogen 50 Veratryl amine 1-(2-8ap hthyl)ethylamine Hydrogen 50
nol 1- Adamantanemethylamﬁ@é%?ﬁ%@@ﬁ%ﬁhls)bm no- | -perjtanol Dibenzylamine
i LJ-.‘%EYR‘?M SIune \ Avsrt anvig \lnlrnnc.n 50
2.2-Diphenylamme * 7 17 ﬂﬁi‘ﬁf&ﬁﬁ‘émetﬂﬁmﬂle \Hyc‘frogen 50
2,2-Diphenylamine 3,3-Diphenylpropylamine Methyl 50
2,2-Diphenyiamine {+}-Isopinocampheylamine Methyl 50
2,2-Diphenylamine {(+)-Bomylamine Methyl 30
2.2-Diphenylamine Cyclooctylamine Methyl 50
2,2-Dnphenylamine {-}-Isopinocampheylamine Methyl 50 3.81
4-{ TrifluoromethyDbenzylaminel  4-(2-Aminoethylymorpholine | Hydrogen | 50
4-{ TrifluoromethyDbenzylamine| 2-(1-Cyclobexenylethylamine | Hydrogen | 50
4-{TrifluoromethyDbenzylamine] Hexetidine (mixture of isomers)| Hydrogen | 50
4.{Trifluoromethyl)benzylaming  2.4-Dichlorophenethylamine | Hydrogen | 50
4-{Trifluoromethylybenzylaming  (S)-{-)-Cyclohexylethylaming | Hydrogen | 30
Verairyl amine I-Adamantanemethylamine | Hydrogen | 50
Veratryl amine 2-(1-CyclohexenyDethylamine | Hydrogen | 50
Veratryl amine 4-Finorophenethylamine Hydrogen | 50
Veratryl amine Hexstidine (mixture of isomers) Hydrogen | 50
Veratryl amine 2 4-Dichlorophenethylamine | Hydrogen | 50
Veratryl amine (8)-(-}-Cvyclohexylethylamine | Hydrogen | 50
Veratryl amine Undecylamine Hydrogen | 30
Veratryl amine Dehydroabietylamine Hydrogen | 50
Veratryl amine 1-{1-INaphthyDethylamine | Hydrogen | 30
5-Amino-1-pentanol I-Adamantanemethylamine | Hydrogen | 30
5-Amino-i-pentano] Dibenzylamine Hydrogen © 50
5-Amine-1-pentanol cis-{~}-Myrtanviamine Hydrogen | 30 12.97
2-(1-Cyclohexenyhethylamine 2,4-Dimethoxybenzylamme | Hydrogen | 50
1-Aminometiyl-i-
cyciohexanol, HCI tert-Amylamine i Hydrogen | 50
24(2-
1 -Aminomethyi-1- AminomethyDphenylthioYoenzy)
cyclohexanol, HCI | aicohol ! Hydrogen | 50
1-Aminomethyi-1- i
cyclohexanol, HCI Undecylamine Hydrogen | 50
1 -Aminomethyi-1-
cyciohexanol, HCl 1-{1-NaphthyDethylamine | Hydrogen | 50
3-Fluorobenzylamine terf-Anyiamine Hydrogen i 50
3-Fluorobenzylamine Hexetidine (mixture of isomers) Hydrogen | 30 ;
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2-(1 -Cyclohexenyl)ethylamine 2,4-Dimethoxybenzylamine Hydrogen 50 1-Aminomethyl-I
cyclohexanol, HC1 tert-Amylamine Hydrogen 50 2-(2- 1-Aminomethyl-1-
Aminomethyl)phenylthio)benzy cyclohexanol, HCI | alcohol Hydrogen 50 1-Aminomethyl-I
cyclohexanoigh@diddedecylamine Hydrogen 50 1-Aminomethyl-1 cyclohexapeirAiégh/1s027

1-(1-Naphthyl)ethylamine Hydrogen 50 3-Fluorobenzylamine tert-Amylamine Hydrogen 50

3-Fluorobenzyla

PCT/US03/1592
Concentration

4-Amino-l-butan

2,4-Dimethoxybe

Aminodiphenyl
2,4-Dimethoxybe

2,4-Dichlorophe
Hydrogen 50 4 2

2-Ethoxybenzylg

4-Phenylbutylam
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MinesexalGas (G IOk URRIN Sl 0g e R NI BRI Yon
7/ Synthetic Substituted D|ethylene Diamines Sorted by Minimurgdnhibitton
IC % NI N2 R4 (uM) Indugtion 3-Fluo$benzylamine Uridecylaivifle [Epgdraeren 50
ol llndhﬁl}ﬂfﬁl?ﬁﬁlﬁ’m%npn 50 4 Arsiseceniianol DedyFaen Amine Hydrogen 50
HWHHH“% 2 A-iEEEN ,hé%\ lamine
thancATinel budl [ oL DehyGrasbiRlgmme | baen 50
‘:___' A-Dimeioxybenzylamine’ | . K- 'Effgnﬂé xﬁﬁ'a'?éf}ig"' ydrogen | 100 1 " "7 9
oy B T aE Y | A b AN e R e HRGHIpTyRghayamine)
leuM omﬁ{égl&% ﬁgg{ﬁlgy 24D DR YR yAarm %&rdgeﬁ“”'gbu“ renyhethylamine
ADimetbaxyRrmAyiamine (Trifuoiprsihoienzyamns Hydrogen 50
Imine-Amiasdiphenyinathane HydnogemaidadikihoXyheazytamine |
inez Myeinagfenybehzylamine 2-{2-Chlorophenyljethylamine | Hydrogen | 50 |
4.
2,4-Dimethoxybenzyiamine | (Trifluoromethoxy)benzylaming Hydrogen | 50
2-FHthoxybenzylamine Aminodiphenylmethane Hydrogen | 50
2-Ethoxvbenzylamine 4-Phenylbutylamine Hydrogen | 50
2-Ethoxybenzylamine 2-Chlorobenzylamine Hydrogen | 50
2-Ethoxybenzylamine 2-Aminoindan, HCI Hydrogen : 50
2-Ethoxybenzylamine 2,5-Dimethoxyphenethviamine: Hydrogen | 50
4
2-Ethoxybenzylamine (Trifltuoromethoxy)benzylaminel Hydrogen | 50
2-Ethoxybenzylamine I-(I-NaphthyDethylamine | Hydrogen ! 30
cis-{-}-Myrtanylamine 4-(2-Aminoethylymorpholine | Hydrogen | 50
cis-{--Myrtanylamine 2-Fluorophenethylamine Hydrogen | 50
1-(3-Amincpropyl)-2-
cis-{-}-Myrtanylamine pyrrofidinone (tech) Hydrogen | 50
cis-(-}-Myrtanylamine Veratryt amine Hydrogen 50
cis-(-}-Myrtanylamine N-Butylbenzylamine Hydrogen | 50
cis-(-)-Myrianylamine 2,4-Dimethoxybenzylamine | Hydrogen | 50
cig-(~)-Myrtanylamine 1.2,3 4-Tetrahydropyridoindole} Hydrogen | 50
cis-(-}-Myrtanylamine 4-Phenylbutyiamine Hydrogen | 50
cis-(-}-Myrtanylamine 2-{2-Chlorophenyiiethylamme | Hydrogen | 30 3.91
1-(1-Adamantylethylamine,
cis-(-}-Myrtanylamine HCI Hydrogen | 50 10.85
cis-(--Myrtanylamine {(R)-(--Cyclohexyietnylamine | Hydrogen | 50 5.8
cis-(-3-Myrtanylamine Dzhydroabietylamine Hydrogen | 50
cis-(-}-Myrtanylamine 1-(1-Naphthyljethylamine | Hydrogen | 50
cis-(~}-Myrtanylamine {(+}-Bomylamine Methy! 50 4.04
Cyclooctyiamine 4-Methvlevelohexylamine | Hydrogen | 50 4.55
Cyclooctylamine N-Phenylethyldiamine Hydrogen | 50
Cyclooctyiamine 4-{Hexacylanuno)benzylamine ; Hydrogen | 50
Cyclooctylamine 2,5-Dimethoxyphenethylamine | Hydrogen | 50
Cyclooctylamine 2 4-Dichlorophenethyiamine | Hydrogen | 50 3.36
Cyclooctylamine 2-(2-Chlorophenyljethylamine | Hydrogen | 50 8,15
1-(1-Adamantylethylamine,
Cyclooctylamine HCI Hydrogen | 50 10.62
Cyciooctylamine (S)-(-3Cvclohexylethylamine | Hydrogen | 50 5.85
Cyclooctylamine (R)-(-)-Cyclohexylethvlamine | Hydrogen | 50
Cyclooctvlamine 4. Hydrogen | 50 4,54



2-Ethoxybenzylamine 2-Chlorobenzylamine Hydrogen 50 2-Ethoxybenzylamine 2-Aminoindan, HCI
Hydrogen 50 | 2-Ethoxybenzylamine 2,5-Dimethoxyphenethylamine Hydrogen 50 4
2-Ethoxybenzylamine (Trifluoromethoxy)benzylamine Hydrogen 50 2-Ethoxybenzylamine

1-(I-Naphthylgihylaripe Hydrogen 50 cis-(--Myrtanylamine 4-(2-Aminoethyhmorrhp]ke,Hydrogen 50
cis-(-)-Myrtanylamine 2- FIuorophenethyIamlne Hydrogen 50 1- (3 Amlnopropyl) 2

cis-(-)-Myrtanyla:

a\viFY3al

Hydrogen 50 cis
2,4-Dimethoxybsg

i
cis-(-

Hydrogen 50 cis

2-(2-Chloropheny

HCI Hydrogen 50

cis-(-)-Myrtanyla

Cyclooctylamineg,

Hydrogen 50 Cy

50 3.36 Cyclooc
Cyclooctylamine

5-(-)- I\/Iyrtanylamlne N But; Ibenzylamlne Hydrogen 5 )- Mman‘

enzylamine Hydrogen 50 cis-(--Myrtanyiamine 1,2.3)4-T8&ahydrdyyridcindolie
-(-)-Myrtanylamine 4-Pheny(befiytatnitiecriyehrsgeniBg _cis-(-)-Myrtanylaniine
v)ethyid Tadsh 50 3 Q1Ciq{f}:%b1%€l¥iﬁﬁf\mpthv|§¥ﬁm?nric-?Q\- yfthtylamine
h 1n4 ethyleyclokigrylaim i Pasp Ao thvl Ve v driaen 50 5.8

- B-Methyiguclobesy a;mmg o ._.,,,qmnha BRilame 2 Yycrogen S0V | -

L Z-Flybrobenzylgmine ([ N-Bengyl-2:phere Qinii’ﬁé"‘ﬁ' drogen |- ' 50
-Naphthyl)ethylamine mﬁﬁ%@h&;ﬁnﬁ - Myrienyienin mﬁr%ﬁmf 'Hgg%ivgﬁ hjg? 04—

A-MelinyseiSRRETTE Hydrogen a0aa: Cycloggyprmme NsPhenytethyldiamine

ClooCIViaRR s (FexacylaminojRsrZylsaynelHydrogens k.G ysipoctylamine
2,5-DimethoxyphenethylamiassElydrogen 50 Cyclooctylamine 2,4-Dichlorophénethylamine Hydrogen

tyl&heiné 24 er@hitoropiEriy|) Bt fettiye rdgend0 JidBod=(1-Affamantyl)ethylamine,

HCI Hydro&em50 10.62 ,

Phenylcyclopropylamune, HCI Undecylamine Hydrogen | 30
trang-2-

Phenyleyciopropylamine, HCI Dehydroabietylamine Hydrogen | 50
(R)-1-Amino-2-propanol 4-(Hexacylamino)benzylamine | Hydrogen | 50
(R)-1-Amino-Z-propanol Undecylamine Hydrogen | 50
{R}-1-Amino-2-propanol Dehydroabietylarmmne Hydrogen | 50

I-Leucinol Undecylaming Hydrogen | 50
{-)-Isopinocampheylamine 2-Ethoxybenzylamine Hydrogen | 50 27.27
(-3-Isopinocampheylamine Hexetidine (mixture of isomers) Hydrogen 50
{-}-Isopinocampheylamine 4.Phenylbutylamine Hydrogen | 5C
{-)-Isopinocampheylamine Dehydroabietylamine Hydrogen | 50
{-}-Isopinocampheylamine 1-{i-Napbthyljethylamine | Hydrogen ! 30

Allylamine 3,3-Diphenylpropylamine | Hydrogen | 30

Allyiamine 2-Amino-1-propanol, d.! Hydrogen 30

Allylamine Undecylamine Hydrogen | 50
3-Amino-1,2-propanediot | Dehydroabietylamine Hydrogen | 50

3-Ethoxypropylamine i 2,2-Diphenylamine Hydrogen | 30 9581
J-Ethoxypropylamine cis-{-)-Myrtanylanmne Hydrogen | 50
2-(2-
Armunomethylphenylithio)benzy
2-Aminoheptane } alcohol Hydrogen | 50
I-Naphthaleremethylamine Geranylamine Hydrogen | 50
1-Naphthalenemethylamine Dehydroabietylamine Hydrogen | 30
I-Aminopyrrolidine, HCI Hexetidine {mixture of isomers)| Hydrogen | 30
1-Aminopyrrolidine, HCl Undecylamine Hydrogen | 50
I-Aminopyrrelidine, HCI Dehydroabietylamine Hydrogen | 30
Ethanolamine 3,3-Diphenyipropyiamine | Hydrogen | 50
3-Methylbenzylamine Geranylamine Hydrogen | 50
3-Methylbenzylamine 5-Methoxyiryptamine Hydrogen | 50
Piperonylamine Aminodiphenyimethane Hydrogen | 50
Piperonylaming 2,4-Dichlorophenethylamine | Hydrogen | 50
2-(2-
Aminomethyl)phenylthio)benzy
Piperonylamine 1 alcohol Hydrogen | 50
Isopropylamine Dehydroabietylamine Hydregen | 50
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Cyclooctylamine (S)-(-)-Cyclohexylethylamine Hydrogen 50 5.85 Cyclooctylamine
(R)-(-)-Cyclohexylethylamine Hydrogen 50 Cyclooctylamine 4- Hydrogen 50 4.54 37 WO 03/096989
PCT/US03/15927 Synthetic Substituted Diethylene Diamines Sorted by Minimum Inhibition
ConcentratiofgdisodshN2 R4 (uM) Induction 0/0 (Trifluoromethoxy)benzylamif dsfgamantanamine,
HCI cis-(-)-Myrtanylamine Hydrogen 50 49.73 4-Methylcyclohexylamine N-Phenylethyidiamine
Hydrogen 50 4-MethyleyeiR EEsakiTS: Aie I v aoines F IV Raa b Adn Do aRe s amine
N-Benzyl-2-phenethylamine Hydrogen 50 A-Fltiorobenzylamingé Hexetidineé (mixkgiee of 1ISgmefs)
Hydrogen 50 4-FluorobenzyRiiine Undecylamine Hydiéhen 50 4-Fluor8benzylamingnduction
Dehydroabietviamine*tiirdreriercBoemns-2 Pieniieytioptopsiamire, Har¢dexetidihe (mixture of
isomers)! Hydrogen B0F peaprdepainiapiagy cl nmr‘i\%ﬁ}?ﬁ’rﬁ&nmﬁfthﬁ"decvmq- yd¥bgen 50 trans-2
Phenylcyclopropylamine, HCI Dehydroabiety amlne R)-1-Aming-2-propanol
4-(Hexacylaminc)bengy@gaﬁeng%gfagrgg@ 50 ﬁmlmﬂ %ﬁ&mé% er%f lgpg[ggég amipe Hydrogen 50
(R)-1-Atnino-2-propz DG ) f QrLLEIcingl HRdgcytapine fiydrogen 50
(-)-1sopinocamptk eylamum&;&:@ﬁt&@&y@@zyIaﬁﬁi@@diﬂygﬁwcﬁﬁdﬂa&) Hygrsepinogiampheylamine
Hexetidine (mixture 6fisemerapttydeogen 50 | (J-sepinosampheylaminesPhenylbutylamine

Hydrogen 50 4-Chioroamphetamine, HC1 2-Methoxyphenethylamine | Hydrogen | 50
4-Chloroamphetamine, HCI Undecylamine Hydrogen | 50
4.Chloroamphetamine, HCI Dehydroabietylamine Hydrogen | 50

3-Fluorophenethylamine (-}-Isopinocampheylamine | Hydrogen | 30
3-Fluorophenethylamine 1-Adamantamine Hydrogen { 50 8.59
3-Fluorophenethylamine 4-Phenylbutviamine Hydrogen | 30
2-Methylcyclohexylamine (mix
of cis and trans) Undecylamine Hydrogen | 50
2-Methoxyphenethylamine 3,3-Diphenylpropylamine | Hydrogen | 30
I 2-Methoxyphenethylamine {(+)-Bomylamine Hydrogen | 50
i 2-Methoxyphenethylamine tert-Octylamine Hydrogen | 30 20.46
P 2-Methoxyphenethylamine I-Adamantanemethylamine | Hydrogen | 30
2-Methoxyphenethylanune Dibenzylamine Hydregen | 50
2-Methoxyphenethylamine N-Butylbenzylamine Hydrogern | 50 5.20
1,3,3-Trimethy!-6-
2-Methoxyphenethylamine azabicyclof3.2. 1 actane Hydrogen | 50 8.59
Z-Methoxyphenethvlamine N-Phenylethyidiamine | Hydrogern | 50

Z-Methoxyphenethylamine 2,4-Dichlorophenethylamine | Hydrogen | 50
2.Methoxyphenethylamine 2-(2-Chiorophenylethylamine | Hydrogen | 50
1-{1-Adamantylethylamine, '

2-Methoxyphenethylamine HCl Hydrogen | 350 3.61
2-Amipoindan, HCl {+)-Bomylamine Hydrogen | 50
2-Anunoindan, HCI Noradamantamine, HCl Hydrogen 50 7.43

2-(2-Chlorophenyl)ethylamine N-Phenyiethyidiamine Hydrogen | 50
2-(2-Chlorophenyhiethylamine Aminodiphenyimethane | Hydrogen ;| 30

2-{2-Chlorophenyhethylamine 2 4-Dichlorophenethylaming | Hydrogen | 50
1-(1-Adamantyl)ethylamine, g

2-(2-Chlorophenybethylamne HCI Hydrogen | 50
2-(2-Chlorephenyliethylamine Dehydroabietylamine Hydrogen | 50
2-(2-
Aminomethyl)pglenylthio)benzy
I alecohol 2-Methoxyphenethylamine | Hydrogen | 50
5 2-(2- |
Ammnomethyl)phenylthioYbenzy
1 alcohol 2,5-Dimethoxyphenethylamine] Hydrogen | 350
2-{2-
Ammomethy])p(henylthio)benzy
I alcohol 2-{2-ChlorophenyDethylamine | Hydrogen | 30
2-(2- 1-(1-Adamantyhethylamine, | Hydrogen | 50 )
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(-)-Isopinocampheylamine Dehydroabietylamine Hydrogen 50 (-)-Isopinocampheylamine
I-(1-Naphtnyl)ethylamine Hydrogen 50 3,3-Diphenylpropylamine Hydrogen 50 Allylamine Allylamine

2-Ammo-Il-propanol, d,1 Hydrogen 50 Allylamine Undecylamine Hydrogen 50

3-Amino-1,2wpeppanesiel Dehydroabietylamine Hydrogen 50 3-Ethoxypropydamifiezi2sBiphenylamine
Hydrogen 50 95.81 3- Ethoxypropylamine cis-(- ) Myrtanylamine Hydrogen 50 2- (2-

Aminomethyl)ph
Geranylamine H

Undecylamine H
Ethanolamme 3

50 3-Methylben
Aminodiphenylme

Diethylene Diam

Y R R BRAATE fleRho e o R Rl EU Ry amine
0 T=-Naphthafernemethytamine Dehydroabigtytamine Rygrogencho
I-Arninopyrrolidine, HCI Hexetidine (mixture of isomersiaydrogen 50 1-BninopykolicidesHCl
ydrogen<BQhbngirapyarolidine, HCI DBRYydroabietylamine Hydrogen 50 i
3- Dinhenvlirﬁlﬁﬁs\?iamine Hydrogen 50 3:Methylhenzylamine Geranylamine Hydrogen
zylamine 5- ? 5 tanmine Hydrogen 50 Piperonylamine
mmorr'_e'th 1 hen tﬁé . _
16 ronylmwg&%@@gg@grophm%@m@@ Hydrogen ~ 50
2-(2 Aminomethytyphenyl IigIRsER Peronyfaming,alcRisiRydroge @rdgégprogylawne
Dehydroabietylamine HygiRgeniiin 38 WO 030888 FHenbidRtidld 53 drcpaththesic Substituted
ines SoneddhyNhhnimum Inhibitierroricentaiion MIOS6ogen | 50
{S)-{-}-Cyclohexylethylamine Aminodiphenyimethane Hydrogen | 50
{S)-{-)-Cyclohexylethylamine 4.Phenylbutylamine Hydrogen | 50
{8)-(-}-Cyciohexylethylamine 2,4-Dichlorophenethyiamine | Hydrogen | 50
1-(1-Adamantylethylamine,
{(8)-()-Cyclohexylethylamine HCl Hydrogen | 50
(18,28 }-{(+)-2-Amino-3-
methoxy-1-phenyl-1-propanol Dehydroabietylamine Hydrogen | 50
Octadecylamine 2-Adamantanamine, HCl Hydrogen | 30
(1R.28)}-(-)-2-Amino-1,2-
3-Hydroxytyramine diphenyiethanol Hydrogen | 350 i
3-Hydroxytyramine Dehydroabietylamine Hydrogen | 50 :
(Geranylamine 3,3-Diphenylpropylamme : Hydrogen | 50 g
Geranylamine N-Phenylethyldiamine Hydrogen : 50 ‘
Geranylamine Hexetidine {mixture of isomers)| Hydrogen | 50
Geranylamine 2-Thiopheneethyiamine Hydrogen ; 30
Geranylamine 2-Methoxyphenethylamine | Hydrogen | 30
Geranylamine 2,5-Dimethoxyphenethylamine | Hydrogen | 50
Geranylamine 2,4-Dichiorophenethylamine | Hydrogen | 30
Geranylamine 2-(2-Chiorophenyl)ethylamine | Hydrogen | 50 J
2-Fluorophenethylamine 2,3-Dimethyleyclohexylamine | Methyl >50 2.07
4-(Trifluoromethyl}benzylamine]  2,3-Dimsthylcyclohexylamine | Hydrogen | >50 8.20
4-(Trifluoromethiyl}benzylamine 1-Adamantanamine Hydrogen | =50 32,02
5-Aminoguinoline exo-Aminoncrbomane Hydrogen | >50 17.87
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Ni N2 R4 (uM) Induction 4-Fluorophenethylamine 2,4-Dimethoxybenzylamine Hydrogen 50
4-Fluorophenethylamine Aminodiphenylmethane Hydrogen 50 2 (2 Aminomethyl)phenyl thio)ben
4-Fluorophenethylamine | alcohol Hydrogen 50 4-Chloroamphetamine, HCI N-Allylcyclopentylamine
Hydrogen 501§ @Bmoésgshloroamphetamine, HCI Hexetidine (mixture of isome¢g)iiyeiagen 50
4-Chloroamphetamine, HCI 4-Phenylbutylamine Hydrogen 50 4-Chloroamphetamine, HC1
2-Methoxyphenethylamine Hydrogen 50 4-Chloroamgphetamine, HCI Undecylamine Hydrogen 50
4-Chloroamphetamine, MCI Dehydroabietylamine Hydrogen 50 3-Fluorophenethylamine
(-)-Isopinocampheylamine Hydfagem&ds Sykioiophenetoyldmingtits Aednmdirtamine Hydrogen 50 8.59
3-Fluorophenethylamine 4-Phenylbutylamine HyitogEreBatioapMethyicyclohexylamine (mix of cis and

trans) Undecylamine Hydrogen 50_2-Methoxyphenethylamine 3,3-Diphenylpropylamine l|—|y rogen 50
2-Methoxyphen ine (+)-Bo ine Hydrogen 50 2%%%‘?1'8xyphenethyl’é;fr‘gﬂﬁe tglri/;‘éﬁ’ctylamine
Hydrogen 50 20-46-2-MethoxyphenethylannneAdaman-tanemethytamine Hydrogemn56
2-Methoxyphen thyiaming.pib@m;}‘g@ﬁyimwlﬂydrogeeth &phene ralamjne 25
N-Butylbenzylainine Hydrdgény58:5020,2-88:flgimethyl=6< 2-Me e @ ylamine
azabicyclot3.2.1)actane Hydrogen 50 8 59 2 -Methoxyphenethylamin® K-Phenylethyldiamine
Hydrogen 50 2tMethoxyphenethylamine | 2,4-Dichlorophenethylamine Hydrogen 50| 1
2-Methoxyphenethylaming.t2ndnCipherpphenyl)e .hyWyd rogen 50 1-(I-Adamantysthylamine,
2-MetlnoxyphenethylarnineizgltHydroperba:3. 6l \ ]— )
=W
\_/
N-{1-(1,2,3 4-Tetrahydro-
3 naphthalene)-N'-(undecenyl)- i 10
ethane-1,2-diamine
—NH
NH \011H23
4 N-2-(3,4-Dimethoxy- | ——NH 13 it
phenyl)-ethyl-N"-(1- NH
methyladamantyl)-ethane- MeO
1,2-diamine
MeO
5 N-[2-(3,4-Dimethoxy- MaC G 8
phenyhethyl-N -(norbormyl}-
ethane-1,2-diamine MeOb_/_‘ I\H/‘ m\l&
6 N-(1-Adamantyimethyl}- V- 55 36
{3,3-diphenylpropyi)propane- N;_,NH
1,2-diamine O NH
.
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2-Aminoindan, HC1 (+)-Bomylamine Hydrogen 50 2-Aminoindan, HCI Noradamantamine, HCI
Hydrogen 50 j 743 2-(2-Chlorophenyl)ethylamine N-Phenylethyldiamine Hydrogen 50
2-(2-Chlorophenyl)ethylamine Aminodiphenylmethane Hydrogen 50 2-(2-Chlorophenyl)ethylamine
2,4-Dichlorophs pethydamine { Hydrogen 50 I-(I-Adamantyl)ethylamme, 2-(2¢¢hjesaphenyl)ethylamine
HCI Hydrogen 50 2-(2-Chlorophenyl)ethylamine Dehydroabietylamine Hydrogen 50 2-(2
Aminomethyl)phenylthio)benzy | alcohol 2-Methoxyphenethylamine Hydrogen 50 2-(2

Aminomethyl)phrenyithig)oenzy Talconol Z,5-Dimethoxyphenéthylamine Hydrogen 50 2-(2
Aminomethyl)phenylthio)benzy | alcohol 2-(2-Chlorophenyl)ethylamine Hydrpgen 50 2-(2-
1-(1-Adamantyl)ethylamjA&s ! BHsiEe VO 03/596989-PCTIUSORI5927 Bynthetit Substituted
Diethylene Diamines Sorﬁéﬁgﬁﬂm B SAHBition & om:MIC I'NI N2 R4 (uM) Indugtion
Aminomethyl)phenylthio)benzy HCI | alcohol 2-(2 Aminom&thyl)phe io)benzy | alcohol
Dehydroabietylamine Hydrogen 50 1-Aminoindan 4-Phe lami rogen 50, 1-Aminoindan
2,4-Dichlorophenethylamine Hydrogen 50
8 N-{2-(Cyclohexen-1-ylethyl}- Me 46 37
N-(3,3-diphenyipropyl) SS8
propane-t,2-diamine %\NH NH i
10 N-{-}-cis-Myrtanyl-N-{3,3- 14 11
diphenyipropyl)ethane-T,2' O Mm\igggg| -~ @
diamine R “\‘%Me
v
Me
11 N-Cyclooctyl-N=(3,3- Me 22 18
diphenyipropytjethane-1,2- >wNH
diamine
O NH D
13 N-Allyl-N-cyclopentyl- N-(3,3- N \ 33 27
diphenyipropyliethane-1,2- i ‘
diaming Q NH b F
v |
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1,3-Dimethylbutylamine 4-Phenylbutylamine Hydrogen 50 (S)-(-)-Cyclohexylethylamine
Aminodiphenylmethane Hydrogen 50 (S)-(-)-Cyclohexylethylamine 4-Phenylbutylamine Hydrogen 50
(S)-(-)-Cyclohexylethylamine 2,4-Dichlorophenethylamine Hydrogen 50 I-(1-Adamantyl)ethylamine,
(S)-(-)-Cyclohexyiashagiamine HCI Hydrogen 50 (I S,2S)-(+)-2-Amino-3 methpxyArahasylsl-propanol
Dehydroabietylamine Hydrogen 50 Oetadecylarnine 2-Adamantanamine, HCI Hydrogen 50 (1 R,2
S)-(-)-2 -Amino-1, 2 3-Hydroxytyramine diphenylethanol Hydrogen 50 3-Hydroxytyramine
Dehydroabietylamine Hydrogen 50 Geranylamine 3,3- DlphenylpropylamlneﬁHydrogen 50 |

Geranylamine N- Phgnylbmyglgnglqe‘ Ijogqmgen 0 Geranylamine Hexetidin (rql?xtu%e ofisomers)
Hydrogen 50 Geranyl arﬁ& RF) hgtaﬁm
2-Methoxyphenethylamingaiigdrogen 50 Geran D ,Q_!mEth ethylamine Hydrogen 50
Geranylamine 2,4-Dichlorophenethylamine Hydroge# 50=Geranylarmne™2<(2-Chloro henyl)%thylamine
Hydrogen 50 2-Fluorophenethylamine 2,3-Dime| hylcy ylamine Methyl 550 2.0
4-(Trifluoromethyl)benzylamine 2,3-Dimethylcyclohexylamine Hydrogen.. >50 8.20 |
4-(Trifluoromethytybenzytaming T-Adamantanamine Hydrogen >50 32.0Z 5-Aminoquinoline

e Hydrogen SOHNGer ylamine

exo-Aminonorbomane Hydrogen >50 1 17.87 40 WO 03/096989 PCT/US03 15927 Talgle 3
Compounds Synthésizef 1#&%@%”@@%@(@@9% Further in vitro Evalugtidns 5°
piperidine -
N N ;
7 NH- —-\
Me
17 N-2-{2-Methoxyphenylethyl- == NH 50 40
N-(3,3-diphenyiethyDethane- \ y » _/_.
1,2-diamine
21 N-{3,3-Diphenylpropyl-N- 5 4
{18){1-ethyicyciohexane)-
gthane-1,2-diamine NH )5
22 N-{3,3-Diphenyipropyl)-N*- 21 17
(1R)-{1-athyloyclohexane)- / NH
ethane-1,2-diaming NH B Venitvie
23 N-Allyi-N-cyciohexyl- N-(3,3- & 5
diphenvipropyl)ethane-1,2- _/—-N \\
diamine NH i
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Cmpd # Name Structure mount, Yields, mg % 1 N-(4-Methylphenyl)-N'- Me NH 23 25
(furfuryl)ethane-l,2-diamine NH CO 2 N-(4-Methylphenyl)-N'- 27 29 (benzyl)ethane-l,2-diam,ine APs \/
/ N-[1-(1,2,3,4-Tetrahydro- i 3 naphthalene)-N'-(undecenyl)- 11 10 ethane-1,2-diamine /-NH - PN H
CiiH2a 4 N-[@(debispethoxy- NH 13 11 phenyl)-ethyl-N'-(I- H met yladamaotyd)ethane- MeO
1,2-diamine MeO 5 N-[2-(3,4-Dimethoxy- M 0 9 8 phenyl)ethyl-N'-(norbornyl) ethane-1,2-diantine MeO

6 N-(1-Adamanfyimethyl)-N-55 36 (3,3-diphéenylpropyl)propane- -NH 1;Z-digmine NHIJJ 4T;WO
03/096989 PCT/US03/15927_7 N-(I-Adamantylmethyl)-N- ~NH 28 22 (3,3-d phenylpropg}ll)ethane
1.2-diamine NH 24 N-2-(2-Methoxyphenyljethyl  IMeC ) 10
! N-{4-flucrophenylethyl)- F
ethane-1,2-diamine
NH
NH—/—
27 N-(3-Phenylpropyl}-N.{1- ' i 10
adamantylethane-1,2-
diamine N
w!
28 N-{3-Phenylpropyl-N*t{4- F 11 10
fiusropherylethane-1,2-
diamine
NH
NH:
29 N-(2,2-Diphenylethyl}-N-{(2,3- 4.5 4
dimethyicylcohexyllethane~
1,2-diamine
NH
O~
Me
31 N-{2,2-Diphenylethyl)-N~{18)- 24 20

{1-ethyicyclohexane)-ethane-
1.2-diamine

&
Q NH-/_rs}NH
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8 N-(2-(Cyclohexen-1-yl)ethyl]- Me 46 37 N -(3, 3-dip henylpropyl ) propane-l,2-diamine NH H N fe)
10 N-(-)-cis-Myrtanyl-N'-(3,3- 14 11 diphenylpropyl)ethane-1,2 / Muni diamine NIS rvb 11
N-Cyclooctyl-N'-(3,3- Me 22 18 diphenylpropyl)ethane-1,2- "\\\ -NH diamine \NH il I, 13
N-Allyl-N-cyclapesitykds(3,3- 33 27 diphenylpropyl)ethane-1,2- ~N \\ diamingNtt;«421\0é& 03/096989
PCT/US03/15927 14 N-(3,3-Diphenylpropyl)-N'- 17 16 -norborny)ethane-1,2 diamin HN diamine \ NH
6 ~ 15 1-{2-[N-(3,3-Diphenylpropyl)]- Me 6.2 5 aminoethyl}-3,5-dimethyl piperidine

32 N-{2,2-Diphenyiethyl}-N-(R)- / 58 48
\ Me\__/Me
(+ =
N
NH—/—
e
33 N-(2.2-Diphenyiethyl}-N*- 11 g
{1,1,3,3-tetramethylbutyi}-
ethane-1,2-diaming
pNH
O
Me Me
Me
Me Me

34 N-(2,2-Diphenylethyl}-N-(1- Q 6.8 8

methyladamaniyljethane-1,2-
NH
O™

diamine
35 N-(2 2-Diphenylethyl}-N- 38 30
{1.1.3-trimethyi-G-azabicyclo-
[3.2 1joctyilethane-1,2- Va
diamine N
p—
7\ e
— Me

36 N-{2-]N~{2,2-Diphenviethylj}- 28 24
aminoethyl}- Q

decahydroquinociine
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C\/ NH-'/-4 Me il 17 N-2-(2-Methoxyphenyl)ethyl- - /- NH 50 40 N' (3,3-diphenylethyl)ethane- NHJ

OMe 1,2-diamine 21 N-(3,3-Diphenylpropyl)-N _NH 5 4 (1 S)-(1-ethylcyclohexane)

ethane-1,2-diamine / NH fsl Me 22 N-(3,3-Diphenylpropyl)-N'- ~NH 21 17 (1 R)-(1-ethylcyclohexane)

ethane-1,2-diginadsd«(RI We \ 6 5 23 N-Aliyl-N-cyclohexyl- 1(23- N/ ~~~ dgphg:@3gayiprop

propyl)pe thanehane-1,2 diamine ~ / NH 43 WO 03/096989 PCT/US03/15927 24

N-2-(2-Methoxyphenytjethyt=vte0-10-9—N-(4-fltugrophenytethyt)ethane=1; 2=damime- 771Nk
N-(3-Phenylpropyl)-N'-(1- 11 10 adamantyl)ethape-1,2 diamine NHK Z~g 28
-(3- =N]'- 54 38
N-(3-Phenylpropyl)3'-(4- Cfs?my an;ﬂq]anebf‘éeﬁ’?yl)e
diamine
38 Nef-}-cis-(Myrtanyl)-N-(2,2- 39 30
diphenyiethypropyi -1,2- '
diamine
%— y @
/ '\ MNH \rmrs;n?} m\
N/ 5
40 N-(2 2-Diphenyiethyl)}-N-{1R, 5 Me 33 23
2R, 3R, BS)-{-}-isopinocarm- Q -
pheylethane-1,2-diamine @ Me
mm R
o
Me
41 N-{-y-cis-{Myrtanyl}-N-{2,3- ] g6 62
dtmet_hyigyclohexyl)ethane - /N\//\
1,2-diamine
@<{j H
g Me
”"’n’l
Mg @
42 NA{3,3-Diphenyipropyl)-N-{-}- 11 g
sis-myrianylethane-1,2- O\/_\ / \mm
diamine N 4l n\
5
\ 7
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diamine - NHJ NH 29 N-(2,2-Diphenylethyl)-N'-(2,3- 1 /\ 4.5 4 dimethylcyicohexyl)ethane 1,2-diamine
NH Me NH-// ~ '/ Me 31 N-(2,2-Diphenylethyl)-N=(15)- 24 20 (1 -ethylcyclohexane)-etha n e
1,2-diamine -NH NHJ Is, Me | 44 WO 03/096989 PCT/US03/15927 32 N-(2,2-Diphenylethyl)-N'-(R)-
58 48 Me\"~gMeElssBkeB7NH __-HN Me 33 N-(2,2-Diphenylethyl)-N'- 11 9 (1,3 3-tettamethylbutyl)
ethane-1,2-diamine NH-//--NH | Me Me Me Me Me 34 N-(2,2-Diphenylethyl)-N'-(1- 6.8 6
methyladamantytjettame-1;2

43 N-(-}-cis-Myrtanyl-N-(15, 28, Me 31 27
38, BR)~(+)- " Me
isopinocampheylethane-1,2- s}
diamine
N:.SA'”” 5 fl{(Me
n‘;,” ]
: : | NH ;
HN—/—
47 N-{-}-cis-Myrianyl-N-{1R, 2R, Ma? 5 e 42 33
3R, 58)(-F e, () .
isopinocampheylethane-1 2- P R Me
diamine W ia'd
4
N Mo
51 N-{Cyclooctyl)}-N~(2,3- 5.1 2
dimethylcyclohexyljethane -
1,2-diamine

NH_/_NH Me
@\Me

NH 20 18

52 N-{Cyclooctyl}-N~(3,3-
dfphs;nyipropyl)ethane ~1,2~ O " /
diamine :\‘ ;

53 N-Cyclooctyl- N-{15, 25, 35, 7.4 7

5R)-{+}-isopinocamphey!-

gthane-1,2-diamine
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diamine NH NHF 35 N-(2,2-Diphenylethyl)-N" /\ 1 38 30 (1,1,3-trimethyi-6azabicyclo
[3.2.1)octyl}ethane-1,2- diamine \ NH' Me Me Me 36 N-(2-[N'-(2,2-Diphenylethyl)]- 28 24 aminoethyi}
decahydroquinoline N NH--// 45 WO 03/096989 PCT/US03/15927 37 N-(2,2-Diphenylethyl)-N'-(-)- /\

54 38 cis-(myganyidetiane-,2 diamine NH (sl PIH~\...,IRI Me (s) Me 38 N-gg1eissatanyl)-N(2,2-
39 30 diphenylethyl)propyl -1,2- Me diamine NH sl NH \nnnC - Me - (Rl UO~

54 N-Cyclooctyl-N~{R)-{+)- 17 16
bornylethane-1,2-diamine Q ~—Me
HN ; é
H —/-
55 N-{Cyclooctyl)-N-{1- 7 &
methyladamaniyhethane -1,2-
diamine
o M

56 N-{Cyciooctyl}-N-{28)-[2-{1~ 1.4 1
hydroxybutyl)jethane -1,2-
diamine
_/—NH

NH
OH

57 N-{-}-cis-Myrtanyl-N~- 18 18

(cyclooctyliethane-1,2-

diamine

\i n
‘ JEJQN Me
15§

58 N-{Cyclooctyl)-N-(2- 25 23

adazmantyliethane ~1,2- //\

diamine
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Me 40 hN-(2,2-Diphenylethyl)-N~(1R, (sl Me 33 23 2R, 3R, 5S)-(-)-isopinocam
pheylethane-1,2-diamine Me NIN\n(RI (gyp (RJ NH-H Me 41 N-(-)-cis-(Myrtanyl)-N'-(2,3- H 66 62
dimethylcyclohexyl)ethane - /NV~, N 1,2-diamine (sl (Po H Me Me Me Me (5/ 42

N-(3,3-DiphegypsepydN'-(-)- /~ 1119 cis-myrtanylethane-1,2- NH diamineprPNite3zMde:d Me 46 WO
03/096989 PCT/US03/15927 43 N-(-)-cis-Myrtanyl-N=(1S, 2S, Me 31 27 3S, 5R)-(+)- n7 Me

AL LAL A=Z- A1

isopinocampheytethaneri; 2=ve{s)diaminers)MersrMe-(5)(RIT-NHHN47 N=()=cts=Myrtanyl-N'

(1R, 2R, Me (s) Me 42 33 Me fin,,, 3R, ts) r-M

50 | N-{Cyclooctyl-NL(1R, 2R, S Me 15 14
3R, 58){-)- e
isopinocampheylethane-1,2- H @ Me
diamine N T R

H E
Me
61 | N-(Cyclooctyl)-N={1-ethyl-(1- e 16 14

naphthyhjethane -1,2-diamine

N, A
N I/
62 | N-(-)-cis-Myrtanyl-N-(18}-(1- Me 48 48
i ethyicyclohexane)ethane-1,2- Me—d, {5
diamine S "N
{ H,l,f"
NH
\i\ﬂ"f—-/_fSj Me
63 N-{Cyclooctyl)-N-trans-(2- Ph 47 5 48
phenylcyclopropyliethane- i
| 1,2-diamine {
HN
NH—/_
B84 N-{2-Adamantyl}-N-irans-(2- Ph 48 43
phenylcyclopropyliethane- \A\ N
1,2-diamine Fr
NH
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Isopinocampheylethane-I,2- rs) diamine *~n" ,o rw =, Ma r?/'r~ "rR,, HN-iHi Me 51
N-(Cyclooctyl)-N=(2,3- 5.1 2 dimethylcyciohexyl)ethane 1,2-diamine Q j NHK dMe Me 52
N-(Cyclooctyl)-N'-(3,3- H -NH 20 18 diphenyipropypethane-1,2- diamine 0-6N 53 N-Cyclooctyl- N=(1
S, 2S, 3S, Mg d #/dosalR)-(+)-isopinocampheyl- (R) Me ethane-1,2-diamine (§-£QudAlhy7-"NH 47 WO
03/096989 PCT/US03115927 54 N-Cyclooctyl-N'-(R)-(+)- Q 17 16 bornylethane-1,2-diamine \

ZMMee'/-[~~\~Me—=HH

diamine NH
&5

N-{1-Adamantyl}-N"-frans-(2-
phenyicyciopropyllethane-
1,2-diamine

H—NHMe-metmethylac

fanrtadamantyt)yntyt)ettrane

Ph

NH
NH—/—

-12

18

=ON

16

86

N-(3,3-Diphenvipropyl}-N-
(1R, 2R, 3R, 58)-{-)-
isopinocampheylethane-1.2-
diamine

2.3

68

N{ /- }-[2-{ 1-Hydroxybuty -
N-{1R, 2R, 3R, 58)-{-}
isopinocampheylethane-1,2-
digmine

HO

0.8

71

N-(1,1-Diphenyimethyl}-N*-
(1R, 2R, 3R, 58}-{-)-
isopinocampheyleihane-1,2-
diamine

73

N-{2-Adamanty])-N-[2-(2-

1,2-diamine

methoxyphenylethyllethane-

MeQ

21

15

50
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Z~0 56 N-(Cyclooctyl}N' (2S)-[2-(1- 1 1 hydroxybutyi)lethane -1,2 diamine NH NH' Me OH 57
N-(-)-cis-Myrtanyl-N'- 18 18 (cyclooctyl)ethane-1,2 diamine NH NH-~ uuir re) Me st Me 58
N-(Cyclooctyl)-N"-(2- 25 23 adamantyl)ethane -1,2- Q diamine HN / NH/ 48 WO 03/096989
PCT/11S03/12927053:N-(Cyclooctyl)-N'-(I R,2R, (S) Me 15 14 3R, 5S)-(-) epcr/mso3/15927
isopinocampheylethane-1,2- H M mine NH Me cr dia 61 looct 1 Me 16 14 naphth
naphthy!)]ethangame=1;2:2=diamin-diamine

76 N-Allvi-N-cyclopentyl-N-[2-(2- MeO N /—\ 8 7

methoxyphenyhethyllethane- fann
1,2-diamine ngNH b

77 N-{1,1-Diphenyimethyi}-N-[2-

hMaQ B
{2-methoxyphenyl)- W~
ethyljethane-1,2-diamine

78 N-Z-Adamaniyi-N'-2,3- 4.3 3
dihydro-1H-inden-2-yi-
ethane-1,2-diamine H
N /\\/N@
H

32 27

78 N-[2-(2,.5-Dimethoxyphenyl)- Me Me 58 AQ
ethyl}-N-(R}-{*}- Moo
bomylethane-1 2-diamine e N.r—-/‘HN
. d_\ Ne
Ohe
103 N, N-Bis{cyclooctyl)ethane- 8.3 4

1,2-diamine

HN
NHf
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ff1 NH\~J 62 N.(.).cis-Myrtanyl-N(1 S)-(I- Me 48 46 ethylcyclohexane)ethane-1,2- Me~ is) diamine
ts~ /~ (R) nn NH NHI Me 63 y-N-trans- Ph 47 46 phen phenylcycloprlcyclopropyl)ethaneane-
1,2-diamine SHN NH 64 N-(2-Adamantyl)-N-trans-(2- 49 46 Ph phenylcyclopropyl)ethane-
1,2-diamine whgHded® WO 03/096989 PCT/US03/15927 65 N-(1-AdamaniyhdNetrasnss(2- 18 16
phenylcyclopropyl)ethane- Ph~ 1,2-diamine N H NH-/ N-(3,3-Diphenylpropyl)-N'- NH 2.3 2 (1 R, 2R,
3R, 5S)-(-)- NHJTS, ISopinocampheylethane-1,2"Me diamine Me

107 | N-(2,2-Diphenylethyl)-N-(3- Q 58 52

ethoxypropyljethane-1,2-
NH
O
Okt

diamine

109 N-Geranyl-N-{(2- fie e 27 24
adamanthylJethane-1,2- /k/\/&/\ H
dlamine M N AN
H
111 N-[2-{N'-Geranyl)aminoethyl}- 24 24
2-ethylpiperidine e ™ b
WWN/\/
H
116 N-Geranyl-N-aliyl-N- ™ A 45 42
{cyciopentyhethane-1,2- Ve (\
diamine )\\/\/K/\
Me BN NN
H
117 N-Geranyi-N-(1,1-diphenyl- Me Me S 24 20

methyiethane-1,2-diamine M\ _ |
(E\ NN AN

118 N-2-(2-Chlorophenyliethyl-N" i 5.4 6

atiyl-N-(cyclopentyliethane- r/\
1,2-diamine |
NN
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rR; Me 68 N-(+/-)-[2-(1-Hydroxybutyp]- HO 0,8 1 N-(1R, 2R, 3R, 5S)-(-) isopinocampheylethane-1,2
NH diamine NH~ - rs); Me Me (R) Me 71 N-(1,1-Diphenylmethyl)-N'- 29 2 (1R, 2R, 3R,
isopinocampheylethane-1,2- - diamine NH sl NH Me me rRI Me 73 N-(2-Adamantyl)-N [2-(2- 21 19
methoxypheryhetpdisethane 1,2-diamine MeO -NH 50 WO 03/096999 PCT/HSP3LL39204- 76
N-Allyl-N-cyclopentyl-N'-[2-(2- 8 7 methoxyphenyi)ethyilethane- MeO ~N \\ 1,2-diamine NH 77
N-(1,1-Diphenyimethyl)-N-[2- MeO NH 32 27 (2-methoxyphenyl)- NH-/ ethyl)ethane-1,2-diamine i

118 N-2-{2-Chlorophenyliethyl- o] 30 27
N*{2-(3-fluorophenyl)- 7N
sthyllethane-~1,2-diamine S l3 -
N> Y
g |
'
128 N, N-bis-(-)-cis- IS 41 as
Myrtanyipropane-1,2-diamine %, _Me
z | v Me
e \/\N——‘S 18)
© H
"
7#,,,{}
Me
134 N-{2-(N-2,2-Diphenyisthyl)- CH 20 15
aminoethyil-{-}-3 4- Q
dihydroxynorephedrine OH

NH
O™
Me CH

67 60
”.?.“\Nk/\m

164 N'-z-(d-fluorophenylethyl]-  [MeD 84 73
N*-[2-(4-Methoxy) =
phanyiethyl}-1-phenylethane-
1,2-dlamine

151 N-[2-(2-Methoxy Jphenylethyil-
N-{1R, 2R, 3R, 5S{-}-
isopinocampheyi-ethane-1,2-
diamine

N

53



78 N-2-Adamantyi-N-2,3- 4.3 3 dihydro-IH-inden-2-yl ethane-1,2-diamine H ~ 79
N-[2-(2,5-Dimethoxyphenyl)- Me Me 59 49 ethyl]-N'-(R)-(+)- bornylethane-1,2-diamine Meo HN Me
OMe 103 N,N=Bis(cyclooctyl)ethane- 6.3 4 1,2-diamine Q HN NH-/- 51 WO 03/096989
PCT/USO03/15825,@9sN-(2,2-Diphenylethyl)-N-(3- 58 52 ethoxypropyl)ethanerkediagmine NH NH_
~OEt 109 N-Geranyl-N-(2- kb 27 24 1Vb adamanthyl)ethane-1,2- H diamine A ~\~~~ H 111
N-[2-(N'-Geranyl)amino&thyl]- 77\ 2424 2-éthylpiperidine we KIb M1~e AtapA" N~V {H 1167

SR

E

N-Geranyl-N'-al yI-I1\I8-545 Nz-@-gﬁ gpmw pitglyBefRte-1,2- fvb tvb d|am|ne H

phenviethane-1,2-diamine

NH
NH—/—

&

The present invention is also directed 10 a new library of diamine compounds useful
against infectious disease. To further enhance the structural diversity of prior dhamine
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 elemenis, 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 roufe starting from the Rink resin simmiar 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 schemss are

15 similar, except one {(step 4) when formation of the second amino functionality occurs. In
Scheme I, 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 (Novablochem) was converted into the Rink-chloride upon
treatment with triphenylphosphine and dichloroethane in THF, This activated resin was
then loaded by addition of an amine NI in presence of Hunig's base in dichlorosethane.
The amine N1 includes, but is not limited 10, alky] and aryl primary amines. Out of 177
primary amines that had been previously used as NI for 100,000 library preparation, oniy

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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117 N-Geranyl-N'(1,1-diphanyl- Nis we 24 20 methyl)ethane-1,2-diamine 118
N-2-(2-Chlorophenyl)ethyl-N'- Cl 6.4 6 aUy1-N'-(cyclopentyl)ethane 1,2-diamine\IN H 52 WO
03/096989 PCT/US03/15927 119 N-2-(2-Chlorophenyl)ethyl- 30 27 N'-[2- (3-fluorophenyl)
ethyllethanevl¢Pestimmagse H 125 N,N -bis-(-)-cis- (s) 41 35 Myrtanylpropaner{ igigamiae’ Me Me H tRi
F\ime H Meese Me rs) 134 N-[2-(N'-2,2-Diphenylethyl)- OH 20 15 aminoethyi]-(-)-3,4
dihydroxynorephedrineD@ Hie i st thd byl dfiordd fiod 5k NedRipRRe BR7 (Rriidecogig with

isopinocampheyl-piangsl.de £8:4i0s Ml IAMING ofu¥@U (0-(7-Azabenzotriazol-1-y1)-N,N,N,N-
tetramethyluronium hexafluorophosphate) and EtN(iso-Pr)y in DCM/DMFE mixture at room
temperature. The reaction was done twice to lmprove 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 alkyvlation 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 sclection 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 conmpounds
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
493,

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 trifluorcacetic acid
dichloromethane resulting in the formation of TFA salts of the diamines.

For hbrary production the first three sieps 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. Foliowing the acylation, formed resins were thoroughly
washed, dried, and then groups of fen 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 Combiciamps system by
Whatman Polyfiltronics or the FlexChem system by Robbins Scientific. A suspension of
the pooled resins in 2:1 mixiure of DCM/THF was evenly distributed into one reaction
plate resulting in approximately 10 mg of the resin per well. The 96 diverse carbony!

30  compounds were arrayed in one 96-well plate template and added, one carbonyl compound
per well, to each individua! 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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M t, 164 N'-[2-(4-fluorophenyl)ethyi)- MeO 94 73 Nz-[2-(4-Methoxy) F phen yiethyl)-1-phe nylethane
1,2-diamine NH - NH 53 WO 03/096989 PCT/US03/15927 N1-(2-(4-fluorophenyl)ethyll- 1 165 N21 F
23 19 j phenyleth nyletharine-1,2-diam ine NH NH The present invention is also directed to a new
library of diaggipgsa@papeunds useful against infectious disease. To further eshgpegstixe,structural
diversity of prior diamine compounds, a synthetic scheme to incorporate amino acids into a bridging
linker between 5 fineriwoifnnegerspeIens haskaerdavplopead. JihdUseobamiromagissallowed for
diverse linker eleanéls%nts, as well as chirality see Figure 42 for representative examples. The diamine
compounds were prgpared on mmol scale in 96-well format in pools of 10 compounds per well (for the
vast majority of the plat@¥jlitvaasresgseptriiive Maurrrmizads yatdaer MElsyhtsazkemémss. 10 The
reaction scheme dolowrdisrehionriiy higuredd S otid pliase sy hesestispag dRirk resins Twenty one
96-well plates have been. prepared..Six-step.synthetic route starting from the Rink resin similar to
hat that na oS VAP e T 00 e e Beeienin UL,

applied to make TrgeHea iETphitie s StHERTE S FRsbreding cobsamingIpeik patdrthese Yiichies are 15
similar, except ong: (siemdivhen fasmatiensf themegond aminadunsionalily secuisetor-Sabeme |, the
second amine is intreduced into the maolecule.as a le hon. vi ophilic, displagement of
S foncton of thd THEEE WRTE W the it (adb IR SEUDOPila. S8 1RO O Bla5

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 fo form a therapeutic composition.

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

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, subcufaneously. Examples of liquid
compositions include formulations adapted for injection intramuscularly, subcutaneously,
intravenously, intraarterially, and formulations for topical and intraccular administration.

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

hungs.

A sustained release mairix, as used herein, is a mafrix made of matenials, usually
polymers, which are degradable by enzymatic or acid/base hydrolysis, or by dissolution.
Once inseried 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

npot limited to, liposomes, polylactides, polyglycolide (polymer of giycolic acid),
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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-chloride upon treatment with triphenylphosphine and dichloroethane in
THE This aclivgitgdd@sin was then loaded by addition of an amine NI in presenags@fHuig's base in
dichloroethane. The amine Nl includes, but is not limited to, alkyl and aryl primary amines. Out of 177
primary amines thatibadibespReyusdyiisacasiNider 10@,00A |frarycpiejdaratiangniyh 30 were
selected in this Schem d upon in vitrq activity data of their ethylenediami vagives (from
e mrevious 0BT B B o
PCT/LIS03/1592F49nfEHe rads shbpsrindingsy RRivicrdatton Walskctofprehetiviassestiaaiedupling
with FMOC protegigd antine aaidsiipresenesief Hadhdie)-phiddanenaedligaiinyl) oMb -
tetramethylutonium hexafluorophosph and EtN(iso-Pr)2.in DCM/DME mixture at room ..
tormperatire- ThE Hea e i e i b s G R B o i

used to create tHisHes ERlyls o RVl EraidapI@ BB (iU Ay o eprotection (removal of the FMOC

group) was carried outltp/ reaction %Ntll:[lh 0|x|gecr)|dlne at [opm t%m 5@“&5%&9&!%%I:'ngit%gaqzagf %Fee amino

e
. 1
group was achieved by e ascat%?eoalkyﬁa PR With various Car 8ny compounds, s as aldehydes,

ketones, and capbrirylic epsithosiAahasplesuhrbeot NEBUNIB wstoba Teigperadirndsion2i98eh. The 10

selection of the catkanW-RomPaUds Wasmadeis0 thatthefinabdiaming produsts.would, carry the
same or sin]iéart %%S%Of ubstituents t}aaé had been obse{ved éla ttgeel' cow{go%nds en ratgid from the
ure

previous library amb O aha 5’35, ag%lné?sﬁlfﬁzetufgfndlversity (% é?f)r cr)ernep% e list of
the carbonyl cordpengadsansenss ShowA in TableRy (Frplre aPthesiReyudtioedss they contain

aminoethyleneamiges itoarespeORMARGERAMNSSIAS 6AFHRE Opibshging-the selubledadusing reagent
65+w% Red-Al at room temﬁ)eraﬁure. Cle%}i%%?o?f %Qg agr_od cts [ro.m the resin was achieved with a

10% solution of fiFIBFSEESH SRR 1S 4 < use

oromethiane rue'guu ‘ﬁrﬁa ?ﬁliﬁé‘l Srmation of TFA salts of
thediamines. The cornposition may be administered in combination with other compositions and
15  procedures for the treatment of other disorders occurring I combination with
mycobacterial disease. For example, tberculosis frequently occurs as a secondary
complication associated with acquired immunodeficiency syndrome (AIDS). Patients
undergoing AIDS treatment, which includes procedures such as surgery, radiation ot
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. suberculosis. In additiona, the teachings
of R. Lee et al, J. Comb. Chem 2003, 5, 172187 are hereby incorperated 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
a6 The Rink-acid resin was obtained from NOVABIOCHEM® Inc., San Diego,

California, Solvents: acetonitrile,  dichlorometharne,  dimethylformamide,
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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 paglgdidagether. A small amount of each resin (-0.059) was archivigggpsiefdta pooling to
facilitate re-synthesis and deconvolution of actives. 25 Deprotection of the FMOC group, addition of

the carbonyl compansRldREHELIOMe R CIEAVAREYSIR.CAITIRE O WG well reactipRibiggks using the
Combiclamps system hy Whatman Polg/filtronics or.the FlexChem s%stem by Rob ig&?gientific. A
into

suspension of tHAPBSKES rddfeesPs 2AdHiktLPe BEDEM/THE §RE S8R diSHiES 6He reaction
plate resulting inSAgpexhBIRIGH®, e tHemesitiphiand||[1The06 diversoaarlspriyb86 compounds

were arrayed in ?Qﬁo%ﬁéﬁ"ﬂh pia@dﬁm@a@@%%ﬁ‘ﬁ’é?,%, opg.catReM KeMPeLNENPROFeHs ) each
individual pool of ten resins, reiﬁltin,g in an anticipated 960 diamines produc%%g)g?%late Reduction

was carried dut iR shifle fothiaPind EiBalSgd'Gnd S8REF 630088 PE Pi5de7 filtering
into storage plat&¥HveBvViaINSvVRDbY EN ARSI alioRRof(HretT FAghridr t8didkogiciasssmpeGliadity

assessment of th@)@ﬁﬂ@%@fﬁ?ﬁﬁq@ﬁg%Wﬁ%%@,@ah%ﬁl@.%@%%ﬁlﬁd{?B?s%‘il%ﬁts%ﬁ&@%%@metfy
using two randocrg%selected rows (16 sam&!zs iﬁr@;late 17% of the 5 total number. Successful

production of a compoIHt-Fas ased®h a néBFInomETIar B of the cAIRTSHE mass.
Depending on thehsnminogapidthathedihee nvase chfoiortival symthe sis] AHERErcentagedithélpredicted

ions were opservags anddherefore the.pisdicted, compoundsweredormed.yaved fromse:RQ% (Table

25, Figure 43). Based on MS analysis, out of targeted 20,000 compounds, 4,500 diamines were
actually formed. SDM¥ERGE T BPhatEasebintes; RETbtsTom o tons LBt Rng e Si%ituted

ethylene diamineiigbim@oiihialssof the present invention, can be prepared in physiologically acceptable

formulations, such as in pharmaceutically acceptable carriers, using known techniques. For
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 3mi

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 mi 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 (EiN(iPr)2) 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
5B



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, soapsandisiaplantable dosage units. Pills may be administered oraflyrlgsapeutic creams
and anti 20 mycobacteria soaps may be administered topically. Implantable dosage units may be
administered locaty; fesexamipersin tHentungspormay BicmibplarmetdordstentaticPiBESelof the

therapeutic composition, for examhlReshBCUiRnsAYSeE xamplenabliquid sompasitiensiieclude
formulations adapted for iréjection intramuscularly, subcutaneously, intravenously, intraarterially, and

formulations for ¥BgfE &R FrtPBENET administration. 25 Examples of aerosol formulations include

inhaler formulations for; admiRisﬁr%tciquvg%tllﬂgEﬂgﬁgg&yﬁﬁggg@ined release matrix, as used herein, is a

matrix made of materiaﬁs, usugﬁlff1 polymers, which are degradable by enzymatic or acid/base

hydrolysis, o by dissoltion. sQuneeinsexteriintathe bbtyidh eRavatresiisveestet wpbeibyBrizmes and

body fluids. The 30 sustained release matrix i irghty;fromy higgompatibie. paterals,
including, but ndttim o} Iif)hc?élof:ngr ,e%omtﬁc?ﬁ?@o%%y%e (rn())lymer of %ycof;@acida)f 56 WO
03/096989 PCT/&B@@@QZ%OQ@M%?Id@&%ﬁ%@ﬁbe%%ﬁﬁ%‘@@%ﬁ%ﬁésa%}g AF VBT acid),

polyanhydrides, jefy(grh)esierss nelypeptidastdryrturaniciacidrcollagef]eldndrdita stilfate,

carboxylic acids, fatty acids spholipds, palysaccharides, nucleicacidsy Ralyaming.acids, amino
acids such as pt?ehﬁ‘é’f&ﬁ?n%f, ﬁr%%%}%?égo éiﬁgin%?op%lﬁ:‘?éotides, p(()Zviny)l propylene, 5.

polyvinylpyrroliddie m@@@wmewﬁﬁéfé?%ﬁtbﬁda@@réﬁ%oﬁﬁ?ﬁ?‘@ YA IEE SHESP EitRer
polylactide, polyglygqlide. #upelylastidr ce-alysalidenghados@aenct thereothpositardwitdepend on

the condition being treated, the particular composition used, and.othey clinicalfactarmeauab as weight
and condition of tH&" patie R 5Ha a{eé %ﬁ Iéorgrgplrlﬁié?gsration.%qsuita%% dosage may range from 100 to

0.1 10 mg/kg. A rieserpiefeirell tosagentiiptare a6 O, 2y, Atbré fretéfrel dosage
may range from 2519.0& Me/keial abletscanoihrtifosmsunimediaumayt ¢contain
15 b. Acylation with o-Phenyl- o-Chloroacetyl Chioride. The same procedure set
out for the acylation with chloroacetyl chlonde was used. A 2.5 mmol exces of e—phenyl-

a-chioroacetyl chlonde, relative to mmo!l amount of linker in the rink-acid resin, was used.

c. Acylation with o-Halo- u-Methyl; a-Halo- a-Ethyl and o -Halo - o-

Butviacetyl Bromide. A 1:1:1 mixture (by volume) of the a-bromoproponyl bromide (Ra =

20 Me), a-bromobutyryl bromide (R4 = Et), 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 & 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 (.43

mmol/g (0.5g resin per tube).

25 d. Aeylation with a-Chloro-c-Methyl Acetic acid. Each resin was prewashed
with dichloromethane. Fach tube was charged with 3 mi of a sotution of PyBrop (0.29 g,
0.62 mmole) in dichloromethane, a solution of the c-chloro-a-methylacetic acid (0.0935 g,
0.62 mmole) in 3m! of DMF, and EtN(iPr}2 (02 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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from | 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 disordets;@eeEnigg in combination with mycobacterial disease. For exampigpiuerculosis
frequently occurs as a secondary complication associated with acquired immunodeficiency syndrome
(AIDS). Patients (ssaigrg oing i Snrtteatmentowhieh: inchideseprapetduses sushrassturgeirye radiation or

chemotherapy, may laagéwefjédfrom Qst?cggggah?}ggrti‘fcaggﬁlh%ggnaeq% compositions described 20 herein. The

following specific eXamp?gs willilfistrate the invention as it apﬁjﬁ'es to the particular synthesis of the
substituted ethylene diggmine ggmpawads, @rddhadnvitro and in vivo suppression of the growth of
colonies ofM tuberculosis. In additions, the teachings of R. Lee or al. J. Comb. Chem 2003, 5,
172-187 are hereby incbrporataibyretesd nebain@theinidnticetys. ftowillisefapphewiaters thiatcother

examples, ingluding,mingr yariationsip enamisal pragedures.Hilkae apRatenk Gihosesidied in the

art, and that the invention’is not limited to these specific illustrated examples. EXAMPLE | ?enerating

the Ethylene DiaATFEMBHIR) 30 PHERIMEAEIHT S TS BOLiNE oM NBVABIICHERInc., San
Diego, Californiaiichaineniszacehdritife ydichloribmethanendinvethylformaibidell S7cWO 10816096989

PCTIUSO3MS9a FoeiivIRRSAIEIRIde TesaRalAng IpRud QIR RS RULERASRAION 1o

ALDRICH(r) Milwaukee, Wisconsin, and used as received. All other reagents were purchased from

SIGMA-ALDRICH{H 0SNG S& R RiRtaAe ffibiee S8l PHgE st s ds8RiBre HEBriftsd on a
QUEST(r) 240 SyrihesizersfonmuARGONAIT TEGHN GLOE|ES) 2 X Roster GityfGalifomid, with the

aid of combinatorial chemis i t, T ; T ngland;
Rockland, Mass?;%E%#Ltfgae1 S é{%ﬁ%%ﬁorgggﬁ%fg&% IIE}W'%%C%%@éﬁn%?%%%a%%%%%%ggggﬁi of

solvents was dorfaiieg SPREBYRE TRIIS RAHES AV AN TR TR0 ASSK MRIEW PBIRTH) Wstessary
COMBICLAMPS® (Huntington, West Virginia), and 10% E{N(iPr); in DMF was added at

0.2 m] per weil (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 m] per well (0.1
mmole amine per well). The COMBICLAMPS® are used to accommodate 96-well
reaction plates during synthests, 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 bottorn 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 dred 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 mi per well {0.28mmole of Red-Al per
well), and allowed to react for 4 hours, Each resin was then f{iltered, washed with THF
(2x1 ml), and methano! (3x1 m!). The addition of methanol should proceed with caution.

30  PBach resin was then dned under vacuum.
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chromatographic separations were performed on a WATERS' ALLIANCE HT 10 SYSTEM(r), Milford,
Massachusetts. Analytical thin-layer chromatography was performed on MERCK(r) silica gel 60F254
plgtes, purchased from SIGMA-ALDRICH(r), West Monroe Highland, lllinois. The activation of the
Rlnk-a(:ld resi tha@dgition of the first amine, and the acylation step were garfigg@uisiniOml tubes
using the QUEST(r) 210 Synthesizer. The 15 addition of the second amine, the reduction with
Reql-AL, and the cleavage frarihesotisinsUppoknayeiendasiadootnd 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 grarBtiesitsy FaUPABHIEY RS SF IR HESTRANENS st BRI SRR WRITBI 2:1

mixture of 20 digiygremethaneaneiatahysiotisamid Hir) rabcdigiritutegdntoderts 1itbm| dubes, with

8ml of resin suspensjon per tube. Each suspension was filtered.an hwige, Wi A
solution of triphefJipRBSPHTETS.8 acfmfﬁglar%elgho%ﬂ% @@ﬁﬁf%ﬁi}gﬁg%ﬁ%%%reﬁ ﬁﬁg] g‘r_{r%% of this

solution wasSaddiehtasacketlbelifolioied byrtreadngcrbisartsrasctitish elFrRieR S oethane in
;rel;ln F (3.3;99/14.3@2@ C}%Qﬁ?%%]b%@%%@? &aﬂh%@ malpT liRheAftEE2Rragitatiom farsidroiig) at eoom
perature, each activated resin was was ice with THF and.twi ithydichi - ne. B.
Addition of the Fﬁléatrg%h‘ighéa‘@%% ,I.Xcmorr?taﬁ?cilﬁl‘é\{t fgrg%ﬁyggﬁﬁfnﬁg%ﬁ%ﬁ&v}%? ?h?ﬂggg%ﬁ ml of
dichloroethane, @3 AL 7o Ry NN SO reBi T yTATR RS TE RGP O S d e TS LB s ponding
amine (around 1 mmpl).Jfithe.selacied BmipRwas A wolicpdatenmsieneperakienit wassddaed as a

solution, or a suspension in ..Enqugh digﬂ roethane_was addegl.to.each.tube fi
- H SAInpiss {(TEX sangwere Qal VOIume
of 8 ml. Thelpeacé)mlytﬁ%%\mgg} ea é%‘%vf’ §‘%v8‘ %6&5%%%“5%8“ %1é§§/15§27 &%C??‘BF"GB hours.

Th(ra] resirr]ls welre fittdcad fonthshpuifvithoa. 2:1 mixture of dichloromethane and methanol (1x8 ml), then
with methanol (2x8 ml), and then dried under ar inutes. C. Acylation with the
Halo-Acylchloride %9&&%&81?1 Y

Deconvolution Example

Dieconvolution of the active wells was performed by re-synthesis of discrete
15  compounds, from the archived o-haloacetyl amide resins (10 resins, 0.05 - .10 g 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., see the template) in 2 96 well filterplate, and
was divided between X rows (A, B, C, etc), where X is the number of hits discovered in the
original screening plate. To each well, in a row, a seiected N2 (RyRyNH) hit amine (0.1
20  mmol), DMF (180 ml) and EfNiPry (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

1s 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 perforined according to steps 5 and 6 in the original synthetic
protocol, The product wells from the cleavage were analyzed by ESI-MS (Electro Spray
lonization Mass Spectroscopy) to ensure the identity of the actives, and were tested in the

30  same Luc and MIC assays,
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5 a. Acylation with Chioroacetyl Chloride. Each resin was prewashed with THE (2x8 ml), and then
charged with THE (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 45C, and then for 6-8 hours at room
temperature szaghgiReeie was filtered, washed with a 2:1 mixture of dichlororagthagg/methanol (1x8
ml), methanol (2x8 ml) and THE (2x8 ml). 10 The acylation was repeated using the same loading of
reagents, but a shorter reaction time of 4 hours at 45C;t@aand 2 hours at room temperature. Each resin

was then filtered, washed with a 2:1 mixture of dichloromethane and. m

methanol (3x8 ml). Each resin was dﬁé&”%‘o‘éﬁ&P@%‘ﬁ“ﬁBﬁ‘f&ﬁ%ﬁ?ﬂe@.t

ot

e

anol (1x8 ml), and then with
resin was then transferred

into a vial and d 'leﬁunEﬁlesﬂccator undef vacuumdor 14jour. AS b. Agylation witica@henyl-
a-Chloroacetyl Chloride. Theg same procedure set out for the acylation with ch | chloride was
. . daed to . .
used. A 2.5 mmol excess of a-phenyl- a-chloroacetylchloride, relative to mmol amgunt of linker in the
rink-acid resin, agHS e /—\gz'la oy withsa-Halgz arMethyt getHtatagsa=Edyt .a.gge%-a-idio - a-
Butylacetyl Bromide. A 1:1:1:mixture (by volume) of the a-bromoproponyl bromideéR4,= 20 Me),
a-bromobutyryl bromide (R4 |= Et), and atbromphexanoyl bromide (R4 = Bu) wasldsdéd to give a molar
ratio of 0.52:0.56:0.42 |(in. mmols). This resulted in a malar excess n(f: 1651 '7!31:.-%};01 31, respectively,
if the original coyefdge ofthe résin was 0.68°mm&fg (05 d rédin pértubd). anaﬁééﬁ and 1.9 if the
original coverage of the resins was 0.43 ‘'mmol|g (0.5g resin per tube). 25 d. Acykation with
a-Chloro-a-Methyl Acetic acid. Each resin was prewashed with djchlorometharg-Bé&ch tube was
charged with 3 mI b aisalationiof PyBrogd (029 gP®.62Hmoley in dithlorBhietalsesd solution of the
a-chloro-a-methylacetic acid|(0.09% g, 0,62 mmole) in 3ml of DMF, and EtN(iPE‘Q (0.2 'ml,;1.2 mmole). -
Each reaction mixture | was gllowed to react for 16-18 hours at room temperatugg. fzach resin was then
filtered, 30 washetswith-gichctarprmethane (2x8 T andgreltiagol (258 i andteecyaton was
repeated. Each tesin was then filtered, washed with dichloromethane (2x8 ml}, amattighol 59 WO
03/096989 PCT/US03/15927 (3x8 ml), and dried under argon for}about 10 mint#és =&eh resin was
transferred into E10
Fi ¥2 F3 F4 F5 F6 F7 Fg bG F10 | Selected
amine N2,
Added to F1-
F10
GI |Gz | G | G4 | G5 | G6 | G7 | G8 | G9 | GIO | Selected
amine N2,
Added to
G1-GL0
1 | Hz | B3 | H4 | H5 | H6 | H7 | H8 | HY | HiO | Selected
amine N2,
Added to
H1-H10
*X* selected
Amines N2
t0 be added
on the step 4
‘ Individual
i resins
#H1 - 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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vial, and dried in a desiccator under vacuum for one hour. D. Addition of the Second Amine Ten, or
thirty prepared a-haloacetyl amide resins from the first three steps were 5 pooled together, leaving
0.05-0.10 gram of each individual resin for necessary deconvolutions. A suspension of the pooled
resin mixtureyiigy 19@sp3kef a 2:1 mixture of dichloromethane and THE was digiriytgeli89,0ne, two or
three, 96-well reaction plates. 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 wsesh@nd far 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 gegr8Hssesputifonsdrbivingedcivesiinan & hylagediesiism the chambers of
the 96-well reaction plates. The recetperpiatedngdretansiired M EOMBICLAMPS(r) (Huntington,
West Virginig), and 109h&Ed{iRMzsépiidhmiasdddaedat O 2xampet walk(QIRE mhokeadddtN(iPr)2 per
well), followed b tr} addition oga L. luti f Lk [ iming f ponding
master plate, 0. TR Bar B0 L e NP s oo

accommodate 9GawelherastuoARAES Hinknigisiasin s ibe siRsKage To @ alIRBAtoY FEAFERTE into the
plates, and a propeisseatirgthat Mmintainsreagenimandselents toe hatlsaieleyatbestemiperatures.
These clamps consist of a top and bottam cover proeyi it migally 20 rgsistant
sealing gasketsﬁyﬁ%%)g %alcg%%@arfg ntso_ g{%or%artﬁoondggglgggwgél%ﬁgg?ogrﬁg%%g%yetweenszh% top and
bottom covéfs. Treiricuonipikés weke searsdianPKept Ttdn diish dte Peripsesiel THGUFS. After

cooling to room tgmpetaluigithe resinswerafiiprethivashedaamith @dibmixiireeiENMIMethanol

(IxIml), methanol @2xIml), and then dried in a desiccator under vacuum for 2 hours. 25 E. Reduction
a !Z)ﬂ gf:a AnC p?d II1‘111’161 C8C %?I\%é?CL%éﬂP% r .

with Red-Al The Té4¢ Po# es Wére% aced Into . A 1:6 mixture of Red-Al (65+w%

in toluene) and THE wagagddeda60.8MmikrrwelM023mmaleafdies-Alpaaniell)candatawed to

react for 4 hours, Each resin wa ,thenlf%'ltered, washed with THE (2xI ml), and methanol (3xI ml). The
addition of methafdl ?ﬁ%ﬁﬁ%ﬁ ro¢e8d Wwith caution. 30 Each resin was then dried under vacuum. 60
Me Me H
MewN/\/NE
[ |

P Compound 109

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 mi tubes of QUEST® 210 Synthesizer, and washed twice with THF. A solution of
triphenylphosphine (0.380 g, 1.45 mmol) in THF (3 mi) 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 mi) and dichioromethane {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 dichloromethane and
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WO 03/096989 PCT/US03/15927 F. Cleavage of Final Ethylene Diamine Compound This step was
carried out using a cleavage manifold, a Teflon coated aluminum, filter/collection vacuum manifold,
designed for recovering cleavage products from the reaction plates into collection plates. The
manifold is desigagekigsensure that the filtrate 5 from each well is directed topa-g@E@esRERding well in a
receiving 96-well collection plate. The reaction plates (placed on the top of the collection plates in this
manifold) were ehatged with a11,018%: 5 mixtutie.efl THS, dighlexmethane, fund netharoh{@:s ml of
mixture per well). After fifteen minutes, the solutions were filtered and collected into proper wells on
the collection pla & The procedure was repeated. Solvents were evaporated on a 10 SPEED VACV,
Holbrook, New York, and the residual samples (TFA salts) were tested without further purification.
EXAMPLE Il Detonvohstjtati&xantip Deecrvbiiiofiof fieideiiveorsin v petforaniiore-synthesis

of discrete 15 compaunds.fremrihe aighived.ashaipace amideresins (L resing.0 Harp@il0 g

each), which were set aside at the end of the acylation step before the pooling. Each resin was
assigned a discrétécbihfl T rrriging, (Gt mbeetthemihp pie FiFcrst ettt p e ™Hnt° was
divided betweenpgxewsifA aBovedatchiwhersh g the airdemoithissmdisconereddnriie original
screening plate. To each well, in a row, a selected N2 (RSR2NH) hit amine (9.1.20. mmaol), PMF (180
ml) and EtNiPr2 ﬁ%ﬁit\i/\o/%ré‘} aasdﬁgrg.ﬁivﬁtg’fi%r% $&iecte a%r%ﬁlg %Va%agﬁae?;a” i?é t%é '?eé?ﬁs in the row "A",
the second amindchiortimestesinsainl thestowo! BE1themhirdnethiine - @xtharttesms id e W €2, etc. A

lay-out of a representative 6well fiiterplate isshowis i Tabledelheiearton patesivere:sealed and
kept in an oven at 70-75C for 16 hours. After 25 cooling to room temperature, the resins were filtered,

washed with a 14 kaRke et © end 22 st FesTB | EReRATH et B (SXmie Srid QFR2G5 1 B Siccator
under vacuum for, 206 RegucHORIRRG Cleavag e tese nerimed Ascarcing do stepsinatdifoln the

Spray.lonizatorl MA28 SHELFORHGRS) Th RS GHERRE TRy BT 1Y Seet and were tested in the
4. Addition of the second amine. Synthesis of resin attached N-Geranyl-N'-(2-
15  adamantyDacetamide. The tube with the resin was charged with DMF (3 ml) and EtN(Pr)
(0.6 mi, 44 mmol), followed by the addition of a suspension of 2-adamantamine
hydrochloride (2.0 g, 1.1 mmol) in DMF (4 ml), and was allowed fo stir at 76-75°C for 16
hours. Afier cooling down to the room temperature, the resin was filtered, washed with a
1:1 mixture of PCM and metha;noi (1x8 ml), methanol (2x8 ml), and suck dried for 15

20 minutes under argon,

5. Reduction with Red-Al.  Synthesis of resin attached N-Geranyi-N'-(2-
adamantyl)ethane-1,2-diamine. The resultant resin was éuspended in anhydrous THF (3 ml)
in 2 tube, and stirred for 15 min. Commercially available Red-Al, 65+ w% m 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 methanoi (1x8 ml)
(addition of MeOH should proceed with caution), methanol (3x8 mi), and then dned.

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 dichioromethane, and the formed
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30 same Luq and MIC assays. 61 WO 03/096989 PCT/US03/15927 Table 4 Lay-Out of
Representative 96-Well Filter Plate Al A2 A3 A4 AS A6 A7 A8 A9 AIO Selected amine N2, Added to
Al-A10 B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 Selected amine N2, Addedto 131 C C2 C3 C4 C5 C6 C7

C8 _C9 C10 Salasteskeggnine N2, Added to C1-C10 D1 D2 D3 D4 D5 D6 D7b838:R462Selected
amine N2, Added to DI-D10 EI E2 E3 E4 ES E6 E7 ES E9 E10 Selected amine N2, Added to El-

E10 F1 F2 F3 F4:fhth&ikdshsod Fi0.8electedsarmins Ne; Adgedithiich #10:0H G2 63,8 G5 G6 G7
G8 G9 G10 Selec% ogess suspension was filtered, and the filtrate was collected into a proper be. The
procedure was repeated, and solvents were evaporated on 2 SPEEDVAC®. Half of the

arount of crude N-Geranyl-N'-(2-adamanthyl)ethane-1,2-diamine (in a form of

5  trifluoroacetate salt) was purified by HPLC using following conditions: column C18, flow

4 ml/min, 30 min run, gradient starting with 3%AcOH/MeOH (100%) finishing up with

acetonitrile (100%). Obtained: 27 mg of N-Geranyl-N -(2-adamanthyl)ethane-1,2-diamine

diacetate, 24% vield, 98% purity by NMR.
EXAMPLE IV
10 Representative Solution Phase Synthesis of the Active Compounds

Preparation of N-(Cyclooctyl}-N-(1R, 2R, 3R, 58)-(-)-isopinocampheylethane-1,2-
diamine as hydrochloride (compound 59) is set forth in Figure 13.

H
l N\/\ I\X\\\\\“‘;
H

fund
h

Compound 59

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 teaction femperature 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 filiration, washed with ethyl ether (1 x 30 mi), and the filtrate was
concentrated to dryness on a rotory evaporator. Bromocyclooctylacetylamide was
forwarded to the second step without additional purification.

25 N-(CyclooctyD)-N"~(1R, 2R, 3R, 358)-(-)-isopinocampheyl-i -carbonylethane-1,2~
diamine. To a solufion of the bromocyclooctylacetylamide in DMF (60 ml) were added
Hunig's base (4.64 g, 0.036 mol) and (IR 2R, 3R, 58)-(-)-isopinocampheylamine (4.5 g,
0.029 mo?), and the reaction mixture was stirred at 80°C for 16 hours. After cooling off to
the room femperature, 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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amine N2, Added to GI-G10 HI H2 H3 H4 H5 H6 H7 H8 H9 HIO Selected amine N2, Added to
H1-H10 *X* selected Amines N2 to be added on the step 4 Individual resins ##110, Resin Resin !
Resin Resin Resin Resin Resin Resin Resin Resin preloaded #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 with
proper aming:lds a6 WO 03/096989 PCT/US03/15927 EXAMPLE |ll Sobg-Fhase synthesis of
Selected Substituted Ethylenediamine Compounds Using the QUEST(r) 210 Synthesizer 5 The

solid-phase protgcgy qﬂﬁqﬂﬁed)aéaquggo@mmﬁanw&a&apm@dem shatscaied: upasyathesihof the
selected SUbStItUteddgé?é/ava %l%?cr?ér Ounu%%e i 8{%&&&%@9&9{1@&& ) I[rggglﬁhgl %%\@tlon of the

Rink-acid resin t&°tH were carri out usin the QUEST(r) instrument

only, which allowéBfbusing §nmndrvem@wwmé@é§aaf qwéa@eﬁ%ﬁﬂﬁ@é@ﬁ@@%p@%éaﬁdﬁ of all
crude samples \A@M%@pbwam} tandeld Adisiasiabispraducisin ity greaiar ihamPoMn Table 3
e B R o8 IS S, A SR BRI RS S LR AR
final product (7.29 ¢) was obtained as a brown oil; 76% yield, purity 90%.
N-(Cyclooctyl)-N'-(1R, 2R, 3R, 58}-(-)-isopinocampheylethane-1,2-diamine. To a2
solution of the amide, from previous step, in anhydrous THF (160 ml), was added dropwise
via syringe commercially available (SIGMA-ALDRICH®) Red-Al, as 65wt% solution in
10 THF (28 ml, 0.05 moi). The reaction mixture was stirred at reflux for 20 hours. After
cooling down to the room temperature, the reaction mixture was poured into 1.5M NaOH
(200 ml), and extracted with ethyl ether (2 x 100 ml). The organic layer was washed with
brine (1 x 100 ml), dried over MgSOy, and evaporated to dryness on the rotory evaporator
10 vield 7.2 g of a crude product, as a brown oil. Chromatographic purification of the crude
15  using the same equipment and conditions as for the previous step, gave 3.5 g of the
diamine. The diamine was freated with 2.0M solution of HCI in ethy! ether (25 ml), and
kept in a refrigerator overnight. A dark vellow solid (4.2 g) formed, and was filtered off,
and recrystallized from MeOH and ethyl ether to yield 1.5 g of the diamine as an HCI sait
(of purity greater than 98%, NMR and MS are available), 19% overall yield.

20
EXAMPLE V
Mass Spectroscopy Analysts

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.

Al Library of Substituted Ethylenediamines

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

library of ethylenediamines. Mass spectroscopy wasdone 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 weil 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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adamanthyl)ethane-|,2-diamine is described below as an example. The Preparation of
N-Geranyl-N'-(2-adamanthyl)ethane-I,2-diamine (compound 109) is set forth in Figure 12. Me Me H
Me ~ N ~~ NG H 15 Compound 109 1. Activation of the Rink-acid resin. Synthesis of Rink-Cl resin.
Rink-acid resg,; &avgsage (linker) of 0.43 to 0.63 mmol/g (0.8 g, 0.5 mmol), wasplageghinto one of the
20 10 ml tubes of QUEST(r) 210 Synthesizer, and washed twice with THF. A solution of
triphenylphosphing £0:38Qeit45 named) i TRRhwas addedfollowedd thesaddiiop.of a
solution of hexachloroethalgj&%(m %}i‘ 1.43 mmal) in THF (3 mg. THF was added up to the volume of the
tube (approximat&iy S 1Y AtV B dPa e r AT WAL it B (00 LORmEs thith Illifth(%’(‘gj i) &nd
dichloromethane {(2x&dpnRErdAddition of the first amine. Synthesis of resin attached geranylamine.
The tube with activated resin was charged with 3 ml of dichloroethane, EtN(iPr)2, (0.3 ml, 1.74 mmol),
and geranylamine (0.2384°1 % FinGH BSRMIS OB WIS HEIEPRS S TBIGME bf B4 SPPRE reaction
was carried for 8fhoursat4bEandifoeg 8ihairs atmpomdtemiberature’  gBerahyldatire joadid resin
was filtered, washed wigy %&m%tg;%@i&'%@'%mmama%{i R MR AR/ 0AREY Fqd R03/1.5927

methanol (1x8 ml), thén with methanol (2x8 ml), and suck dried for 10 minutes under argon. 3.
Acylation with chfBrBatetsPeRiBiE & SYRRES Shrser 4fieHed N-Geranyl-a- 5 chloroacetamide. The
resin was prewashed with THF (2x8ml). The tube was-gharged with 8 ml of THF, pyridine (0.3 ml,
3.67 mmol), and chloroacge%l chloride §0.2m1; 2.F5 mmol), and allowed to stir for 8h at 45C, and 6-8 h

at room temperature (RT): R 13 '5?§d?%%%hed with a 2:1
M T rBIOESEEWaRIe

N

mixture of dichloromethane and methanol (Ix8 ml), methanol (2x8 ml), and THF, and the 10 acylation

was repeated Usjiiyte isame Ipaderabtheofead ntsNbiib shoftarsemutioMinB-0! the product |

resins) (from the master plate of the | RiNHCHCHNRRs
amines)

Plate # 4-034-2, well D10
1-{Z-Aminoethyl)piperdine 2-Aminoheptane 270 absent
Phenethylamine 263
4-(2-Aminoethylymorpholine 272 absent
Tryptamine P 302
Cyciohexviamine 241
Exo-2-Aminonorbomans 253
Benzylamine 245
2-Fhiorophenethylamine 281
7-Methylphenethylamine 277
4-Methoxyphenethylamine 293
Plaie # 4-56-1, well U4
4-Methylbenzylamine ex0-2-Aminoncrhornane 239
Cyclopentylamine 223
2-{ Aminomethylpiperidine 246 low intensity
Furfurylamine 235
3,4,5-Trimethoxybenzylamine 335
1-Methyi-3-phenylpropylamine 287
Cylcobutylamine 209
1,2,3,4-Tetrahydro-1-paphthylamine 258
2,3-Dimethylcyciohexylamine 265
2~-Amino-1-butanol 227 low intensity
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4 hours at 45C and 2 hours at room temperature. At the end, the a-chloroacetamide loaded resin was
filtered, washed with a 2:1 mixture of dichloromethane and methanol (1x8 ml), methanol (3x8 ml), and
suck dried for 15 min under argon. 4. Addition of the second amine. Synthesis of resin attached
N-Geranyl-Nw(dv1/asgsl@mantyl)acetamide. The tube with the resin was charged wiiy/RMF (3 ml) and
EtN(iPr)2 (0.6 ml, 4.4 mmol), followed by the addition of a suspension of 2-adamantamine
hydrochloride (2[Rl k- malrGDMFE (4 mi),Jand was allowed to stirjat 70-75C for 16 haurs. After
cooling down to theseomdtemperature, the resjrn-wasdftesetymished Wit a 1:1 mixture (jf DCM and
methanol (I x8 ml}, methaneld2x@mhmard suck dried for 15 20 minutessunder argon. 5. Reduction
with Red-Al. Synthesis-efrasimattached N-Geranyl-N'-(2- adamantyl)gthanesa-diamine. The resultant
resin was suspenged: iR appyerousitdtF (3 ml) in a tube, and stirred fors15amin: Commercially
available Red-Al, 62 Wisiatelvene, was 25 added (2.0 ml, 6.4 mmol), #&dlowed by addition of 2-3 ml
of anhydrous THF, i, filudr-thesivolume of the tube). The mixture was atlmwed to react for 4 hours.,
After the reaction,the,;resinwas-filtared, washed with THF (Ix8 ml), a 1 &kamixture of THF a{nd
methanol (1x8 ml)_tadditionofMeOH should groceed with caution), methangt{8x8 ml), anﬁ then dried.

30 6. Cleavage framdhe, resipang purification. Synthesis of N-Geranyl-ii#(2-
adamanthyl)ethanel Z-giamipgAceiaige For this last step of the synthesis .teentube with the resin
was charged with-a-16:96-mixture-of TFAand-dichtforomethane; and the formed 64" WO 03/096989
PCT/US03/15927 bright red suspension was allowed to stir for 30 min. After addition of MeOH (0.5
ml), the colorless suspension was filtered, and the filtr?tglgv s collected into a proper tube. The
procedure was repeated, and solvents were evaporateda on a SPEEDVAC(r). Half of the amount of
crude N-Geranyl-N'-(2-adamanthy!fégsafeea Dagifmmitins e fof iy srsdiatiiRsfoacetate salt) was purified
by HPLC using following conditions: column C18, now 4 ml/nf, 30 min run, gradient starting with
5%AcOH/MeOH (100%) finishing up with acetonitrile (100‘V;)/.[§‘t;t ined: 27 mg
ofN-GeranyI-N'-(2-adamanthyl)ethane-1,Z-qiérﬁ‘iﬂé/\diafétm ) 0 yifpiqn-’%% purity by NMR.

O H

5
R;NH; in the 17 position IM+1]" of the [M+1]" of the products, Rs = Ph
products, R4 =H  iamines, 1 \ mmino 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 1322 196 absent
L-Methioninol 305 absent 382 absent 256 absent
Cyclooctylamine 298 374 248 formed
(18,28)-2-Amino-1-phenyl- | 337 absent 414 absent 288 absent
1,3-propandiol

i-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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EXAMPLE IV 10 Representative Solution Phase Synthesis of the Active Compounds Preparation of
N-(Cyclooctyl)-N'-(1R, 2R, 3R, SS)-(-)-isopinocampheylethane-1,2- diamine as hydrochloride
(compound 59) is set forth in Figure 13. Me H Me 15 Compound 59 Bromocyclooctylacetylamide. To
a mixture of qygigpgiwamine (3.3 g, 0.026 mol) and pyridine (2.42 g, 0.031 mmebsiahydrous THE
(80 ml) at OC was added dropwise, via syringe, bromoacetylbromide (5.78 g, 0.029 mol). The reaction
temperature was 20 maintained by an ice bath. The rétlioh mixture was allowed gradually to warm

o o room tember (e ‘é@%?@{rﬁﬁe@i%@%‘fﬂf@m%{ﬁ%‘?@%'zb%ﬁéﬁe precipitate was removed
thy

by filtration, washed with ether (1 x 30 ml), and the filtrate was concentrated to dryness on a
rotory evaporator. Bromocyclooctylacetylamide was f rwardgd teythe second step without additional
purification. 25 N-(Cyclooctyl)-N'-(1R, 2R, m%gpin camypheyi-i-carbonylethane-1,2- diamine.
To a solution of the bromocyclooctylacetylamidg in F {60 m wé\r@-léﬁ%led Hunig's base (4.64 g,
0.036 mol) and (IR, 2R, 3R, 5S)-(-)-isopinocampheylamifi& (4.5 g, 0.029 mol), and the reaction
mixture was stirred at 80C for 16 hours. After cooling off to the room temperature, the reaction mixture
was diluted with B0k 6fatrydsetrer, andtisd washed with 1MMYHORE dsieardrr 2" 30"fl). The organic
layer was washed with brine (1 65 WO|@S/#S8989 PICT/UB88/£5927 x 50 mbncmiedidivé? MgSO4, and

14

NEsS-( rotory-evanorator: Th_e F a_‘é%ue \11.0!'_r g)as bi’@@ié“bééiétvvaa au_rified on
sco, Lincoln, Nebraska, USA), using |Silicagel catridges commerclallt}/_avallable

from BIOTAGE(F-{BBBREMKC. of DyaxCot5™Wa, USA), aHd th& following mobile hi5Se Yradient: 30

min run, starting aibysDEiE00%, ang2Bhishing up with #¥fixture DCM:MeGH:fRPOH

(600:400:10). The sfigal-prasisieh(7.29 g) was obtained as azbrown oil; 76% yield4 pusrity 90%.

L-Methionino! 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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N-(Cyelooctyl)-N'-(1R, 2R, 3R, 5S)-(-)-isopinocampheylethane-I,2-diamine. To a solution of the amide,
from previous step, in anhydrous THE (160 ml), was added dropwise via syringe commercially
available (SIGMA-ALDRICH(r)) Red-Al, as 65wt% solution in 10 THE (28 ml, 0.09 moi). The reaction
mixture was gtisiggabgeflux for 20 hours. After cooling down to the room tempergkissz e reaction
mixture was poured into 1.5M NaOH (200 ml), and extracted with ethyl ether (2 x 100 ml). The organic
layer was washed with brine (1 x 100 ml), dried over m&@4 and evaporated to dryness on the rotory
evaporator to yleld 7. 2 % C{ugoe ﬁé’s‘%b?i Q &Aegﬁqom@g%grﬁghlc purification of the crude
15 using the same equ en Ahd conditions as the previous step, gave 3.5 g of the diamine. The
diamine was treated with 2.0M solution of I-IC! in ethyl etiler (;5 ml), and kept in a refrigerator
overnight. A dark yellow solid (4.2 g) formed, and was filtered cqu and recrystalllzed from MeOH and
ethyl ether to yield 1.5 g of the diamine as an HQ’l@IIN of pdrity g%ﬁt than 98%. NMR and MS are
available), 19% overall yield. 20 EXAMPLE ) Mass Spectroscopy Analysis Mass spectra data were
obtained by Elecrospray lonization technique on KIN ELMER(r)/SCIEX(r), API-300, TQMS with
an autosampler, manufactured by SCIEX(r), 25 Toronto, Canada. A. Library of Substituted
Ethylenediaming&Viass tspEctretieopy JeMved a6 emear]s for Momitaify RrSYEadtigiesults of the
library of ethylenediamines. Mass spectroséwtyy Ruastdondemiwe random|yseiedtetelows (24
Samp|eS) perr action DlHTP for I’ﬂllﬂh|V 28 000 r‘nmnmmdc in.noolof 10.6r ’2{'\ 20 compou nds per well.
Thus, if ten comﬁéﬁi‘ﬁ’é{’s’: per well were sy?‘&ﬁesmed the ma%sgé?‘ sb[;ectra for each We]fl srhould contain ten
signals, correlatidghdithnthaiproper moleddlaieris for eacRYe8pdOUNd. The p?é%@ﬁ’éédor absence of a
particular signal idicategithenteasibility|abthe 66 WO 03/09688P CT/US03/18%2#nsgarticular

synthesis, Based %nghel §§n§pectral data, and on a gengralianalysis of the ; teaedivity of the various

amines, it is estlm_%sdlgggg 7,000 com pg%gggelwere forrnggO Ut o 104 absent
Cyclooctylamine 268 282 absent 186 absent
{15,28)-2-Amino-1-phenyl- | 308 322 absent 226 formed
1,3-propandiol
1-Adamantanemethylamine | 306 absent 320 absent 224 formed
2,2-Diphenylethylamine 338 352 absent 256 formed
5-Amino-1-pentanc! 244 258 absent 162 absent

5
EXAMPLE VI
'H NMR Spectroscopy

Proton NMR data was tecorded 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 proion NMR. A representative proton NMR profiles is shown in Figure 1€.
NMR and MS data for some representative hit compounds are shown beiow
Compoumi 6.

N- -{1- Adamantyimethyl} N'-(3,3-diphenylpropyl)propane-1,2-diamine. 55 mg, 36%

15 yield. "HNMR: & 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,/ = 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 (&, /=24 Hz, 31—1) Mass spectram (ESI) m/z (MHY™ 417,
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112,000 compounds. Figure 14 is a representative mass spec profile for one sample well. Mass
spectra 5 for a representative ethylene diamine compound is shown in Figure 15. Tables 5 to 8,
below, list illustrative examples of mass spec data for representative reaction wells, with each well
containing tegsybstidtged ethylene diamines. Table 5 ILLUSTRATIVE EXAMRERESOEIMASS SPEC
DATAFOR REPRESENTATIVE t0 ETHYLENEDIAMINES (TEN COMPOUNDS PER WELL). RiNH2

in the Is positionpagh@fd) R2R3NH in the 2 position [M+1] of the product resins) (from the master
plate of the RINHGCHI2 DipANRPRS @Nes hiRiakar# dddddhmelt D8 (@ Aminagthypipatidine
2-Aminoheptanel278RssotvEe Bettiplaminen2 63 Y- (RoAmideettsyBmaiphaldie(2 (2-abséht,
Tryptamine 302 4Bycloleiddlantiriec 248 1ExH=22 Anihéh GtbomaRE238) BetizidantirfelZ40 21);
2-Fluoropheﬁett1}/-%?r€hﬁé,2’8i 13 Wrethy), héﬁmﬁl%ﬁﬁﬁéizﬁ{hw@t%@bﬁén@tﬁw’&nﬁﬂé 293 Plate #
4-56-1, well C4 %Wb%ﬁ?%ﬁ?ﬁé“b&&@- hdfBdinane 259 Cyclopentylamine 223
2-(Aminomethyl)pi er(i)%irg&&% low intensity Furfurylamine 235 3,4,5-Trimethoxybenzylamine 335

)13 , .
1-Methyl-3-phen J?@Bﬁl@ﬂ%ﬁﬁ%—(?,Q/L?BQW@%'{?&%%Q:%-1,2—diamine. 14 mg, 11% vield. 1H
10 NMR (500MHz) & 7.30-7.10 (m, 10H); 3.95 (m, 1H); 2.922.83 (m, 4H); AB: 2.80 (d,J =
7Hz, 1H); 2.76 (d,/ = 8Hz, 1H); ; 2.65 (dd, /= 9.6 and 7.6 Hz, 2H); 2.42-2.20 (m, 4H),
2.29 (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 (ESDm/z (MH)" 391.3.

15 Compound 14.
N-(3,3-Diphenylpropyl)-N -exo-(2-norbomy)ethane-1,2-diamine. 17 mg, 16% yieild. 1H
NMR (500MHz) 8 7.30-7.15 (m, 10H); 3.95 (t,/ = 7.9 Hz, 1H); 2.86 (dd,/=11.5 and 1.5
Hz, 4H); 2.73 (dd ,J = 8.0 and 3.3 Hz, 1H); 2.64 (t,J = 7.6 Hz, 2H); 2.29 (t,J = 7.5 Hz,
2H), 2.31-2.26 (m, 2H) 2.30 1.96 (s, 3H); 1.63 (ddd,J = 13.1, 7.9 and 2.5 Hz, 1H); 1.60-

20 1.50 (m, 1H); 1.50-1.43 (m, 2H); 1. 30 (dq,/ = 4.0 and 13.5 Hz, 1H), (1H, m), 1.20(dd, J
=104 and 1.1 Hz, 1H), 1.11 (dd,J = 2.0, and 85 Hz, 1H), 1.08 (dd,/ = 2.5, and 8.5 Hz,
1H}, 1.10{(dg, J=8.3 and 2.1, 2H). Mass spectrum (ESI) m/z (ME)Y" 349.1.

Compound 21.
25  N-(3,3-Diphenylpropyl)-N-(15})-(1-ethyleyclohexane)ethane-1,2-diamine. 5 mg, 4% yield.
Mass spectrum (ESI) m/z (MH)" 365.5.

Compound 32.

N-(2,2-Diphenyliethyl})-N -@-(+)-bornylethane-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,/ = 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 (4d,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 {(560MHz) 8 7.30-7.15 m, 10H); 4.15 {t, /= 7.6 Hz, 1H); 3.24 (dd, J = 7.9 and
1.2 Hz, 2H); 2.79 (1,J = 6.5 Hz, , 2H); 2.74 (t,J = 6.0 Hz,m, 2H); 1.95 (m, 8H); 1.69 (¢.J
=12.5Hz, 4H); 1.59 (d,/= 11.9 Hz, 4H); 1.40 and 1.39 (br s, 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 {1,/ = 7.6 Hz, 1H), 3.26 {(d,/ = 7.6 Hz, 2H), 2.86 (ad,J
45 =473, 8.0 Hz, 4H), 2.76 (dd,J = 7.6, 12.2 Hz, 2H), 2.37 (ddd, /= 1.8, 9.0, 12.5 Hz, 1H),

2.12 (dg, J = 1.8, 7.6 Hz, 1H), 1.98 (br s, 2H), 1.981.84 (m, 4H), 1.30 {ddd,J = 2.4, 4.0,

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

(MH) 377.2.
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I,2,3_,4-Tetrahydro-I-naphthyIamine i 258 2,3-Dimethylcyclohexylamine 265 2-Amino-I -butanol 227
low intensity 67 WO 03/096989 PCT/US03/15927 Plate # 4-44-2, well G1 Veratrylamine
4-Fluorophenethylamine 333 2-(1-Cyclohexenyl )ethylamine 291 5-Aminoquinolone 310 absent

1-(I-N_aphthy%h,g}g§gg§ge 337 absent | -Aminopiperidine 266 3-Fluorobenzyjaming 29,7
2,4-Dimethoxybenzylamine 333 3-Amino-1,2,4-triazine 262 absent 2-Ethoxybenzylamine 317

4-(3-Aminopropymaieielire 310 absent Table 6 Mass Spec Data for Synthesized Ethylenediamines
H N'~NR 11-10 SvofiRNHEnin-the(d, pasitieny iy hyopdhe [MHikihokthe Productd)Rai=tdPhtproducts,
R4 = H Diaminesymismeinehdis3d-3. 1Tyaming) 3083384 25B0férmed); 22Rdaktakdtdmine B21 absent
398 absent 272 foimed4dis-Myfarjarning 324406 8740 rMBu2 S5 mindll-grépansdl 2aeB22 196
absent L-MéthiohiHoldes atsert- 883 Akent2ok A deat Cydlottlyshiink 2d8:373p é‘ﬁglﬁéﬁned
(1S,28)-2-Amino?@bﬁ@n&@@%@géﬁ%ﬁf‘m;aﬁéé‘ﬁgéggg‘?l&%%ﬂ7 (s, 3H); 3 0.93 (s, 3HJ; 0.87 {dg,

. iz

=9.7 and 4.2 Hz, 1H). Mass spectrum 3591.0.

Compound 40.
10 N-(2.2-Diphenylethyl)-N'-(1R, 2R, 3R, 358-{-)-isopinocampheylethane-1,2-diamine. 33
mg, 23% yield. 'H NMR: § 7.31-7.18 (m, 10H), 4.13 (t,/ = 7.5 Hz, 1H), 3.27 (d,/ = 8.0
Hz, ZH), 3.14 (dt, J = 6.0, 10 Hz, 1H), (4H), 2.36 (qd,J = 2.0, 6.0 Hz, 1H), 2.34 {dt./ =
2.0, 10 Hz, 1H), 2.07-1.96 (m, 3H), 1.82 (dt,/ =2.0, 6.0 Hz, 1H), 1.71 (ddd,J = 2.5, 5.5,
13.5 Hz, 1H), 1.22 (s, 3H), 1.09 (d,J = 7.0 Hz, 3H), 0.96 (d,J = 10.5 Hz, 1H), 0.91 (s, 3H}.
15 Mass spectrum (EST) m/z (MH)" 377.3.

Compound 47,

N-(-)-cis-Myrtanyl-N'-(1R, 2R, 3R, 585)-(-)-isopinocampheylethane-1,2-diamine. 42 mg,

33% vield. 'H NMR: § 3.35-3.20 (m, 6H), 2.93 (dd,/ = 4.6, 2.0 Hz, 2H), 2.45-2.33 (m,
20 4H), 2.17 (s, 3H), 2.06 (quint,J = 7.0 Hz, 1H), 2.0-1.9 (m, 6H)}, 1.90 (dd,/ = 2.1, 5.2 Hz,

1H), 1.87 (dt, J = 1.8, 4.6 Hz, 1H), 1.5] {ddd,J = 4.6, 10.0, 13.0 Hz, 1H), 1.23 (s, 3H),

1.19 (s, 3H), 1.12 (d,J = & Hz, 3H), 1.03 (d.J = 10.3 Hz, 1H), 0.98 (s, 3H), 0.94 (d,/ = 9.8

Hz, 1H), 0.94 (s, 3H). Mass spectrum (ESI)m/z (MH)" 333.6.

25  Compound 52.
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 (1,J = 7.9 Hz, 1H); 3.00 (m, 1H); 2.90 (dd, J =
=55 Hz, 2H); 2.84 (dd, §, = I, = 5.0 Hz, 28); 2.61 (,/ = 7.3 Hz, 2H), 2.27 (q,/ = 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-dlamine. 6.7 mg, 6% yield. 1H NMR
(500MHz): 6 3.08-3.02 (m, 1H}), 3.02-2.98 (m, 2H); 2.97-2.92 {m, 2H); 2,36 {5, 2HY; 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

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

2.76 (dd,J = 11.6 and 7.3 Hz, 1M} 2.73 (dd,J = 11.9 and 8.2 Hz, 1H); 2.40-2.34 (m, 18);
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 (,J = 5,5 Hz, 2H), 2.83 (br 5, 1H), 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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1,3-propandiol 1-Adamantanemethylamine 336 412 absent 286 formed 2,2-Diphenylethylamine 368
444 318 formed 5-Amino-I-pentanot 274 350 224 formed 68 WO 03/096989 PCT/US03/15927 Table
7 Mass Spec Data for Synthesized Ethylenediamines, R4 = H and Me .4 H N"R11-10 H RINH2 in
the 1 positioRyiysklegdshe [M+1] of the products, R4 = Me products, R4 = H Rigmiessd,Amino
alcohols, 13 Tyramine 1 278 293 196 absent 2-Adamantamine 293 absent 307 absent 210 low
intensity cis-Myrtaylaming 293 309 212 formed 3-Amino-I-propanol 217 231 134 absent |

Methioninol 277 @Q@@h@@@;@l&s@m,Jg%j@rmg@t)@ygm@yﬁggj;@%gﬁa,aﬁgaﬁh,s@,nt 186 absent
(1S,2S)-2-Amino-1phenyto30R iow intensits 823rahsent226:formed, 103 papandmko-3.28 (m,
1-Adamantaneméthylafitie 1 307,321 224 ifidined (2i2-Diphertyle tityladainél 339858, 256 Xormed
5-Amino-l-peéhtane} 24512502182 Mdent3B) 6D 8407031098889 . FECTIR) SO 35005 T-abler8 Mass Spec

Data for Synthesiz&d (EstHeé@ﬁé)d%ﬁnﬁ%és}Fiﬁ tPHhdINe (R4 = 72 Hz, 1H), 0.90 (s, 3H). Mass
spectrum {ESI) m/z (MH) 307.4.

Compound 62.

10 N-()-cis-Myrtanyi-N -(1.5{1 -ethylcyclohexanejethane-1,2-diamine. 48 mg, 46% yield.
1H NMR {500MHz}; 6 3.06-3.0¢ (m, 1H); 2.98-2.95 {(m, 2H}; 2.92-2.84 (m, 1H); 2.79
(dd,J = 11.9 and 7.0 Hz, 1H); 2.75 (dd,J = 11.9 and 7.9 Hz, 1H); 2.73 (m, 1H); 2.39 {m,
1H}; 2.28 ( quintet, J = 8.5 Hz, 1H), 2.00-1.86 (m, 6H); 1.82-1.76 (m, 2H); 1.68 (m, 2H};
1.54-1.42 (m, 2H);, 1.32-1.10 (m, 6H); 1.19 (s, 3H); 1.13 (d./ = 6.7 Hz, 3H); 1.07 {ad, J

15 =12 and 3 Bz, 2H); 1.02 (dd, J = 12 and 3 Hz, 2H); 0.98 (s, 3H}; 0.93 (d./= 9.7 Hz, 1H).
Mass spectrum (EST) m/z (MH)' 306.9.

Compound 65.
Netrans-(2-phenylcyclopropyl}-V'-(1-adamanthyl)ethane-1,2-diamine. 18 mg, 16% yield.
20 Mass spectrum (ESI) m/z (MH)" 311.3.

Compound 66.

N-(3,3-Diphenylpropyl)-N'-(1R, 2R, 3R, 58)-(-)-isopinocampheylethane-1,2-diamine. 2

mg, 2% yield. |H NMR (500MHz) & 7.26 (m, 10H); 3.96 (t,./ = 7.6 Hz, 1H); 3.09 (m, 1H),
25 2.92 (m, 1H); 2.84 (m, 2H); 2.62 {m, 2H); 2.35 (m, 4H); 1.97 (s, 3H); 1.82 (m, 1H); 1.68

{m, 1H); 1.21 (s, 3H); 1.12(d, ] = 7.3 Hz; 3H); 1.01 (m, 1H); 0.92 (s, 3H). Mass spectrum

(EST) m/z (MH)" 391.4.

Compound 73.

30 N-(2-Adamantyl)-N'-{2-(2-methoxyphenyl)ethyijethane-1,2-diamine. 21 mg, 19% yield.
"H NMR: § 7.22 (dd, J = 8.2, 7.3 Hz, 1H), 7.14 (d,/ = 7.3 Hz, 1H), 6.89 (d,J = 7.1, Hz,
1H), 6.87 (d,/ = 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 (1, T = 7.1, 2H), 1.95 {br s, 2H), 1.90-1.80 {m, 7H)}, 1.78-1.66 (m, O6H), 1.59 (d, }
= 2.5 Hz, 2H). Mass spectrum (EST) m/z(MH)" 329.4.

35
Compound 78.
N-2-Adamantyl-N'-2,3-dihydro-1 H-inden-2-yl-ethane-1,2-diamine. 4.3 mg, 3% yield. 'H
NMR: & 7.20 (dd, J = 4.9, 8.5 Hz, 2I), 7.14 {dd,/ = 5.5, 2.1 Hz, Z2H), 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,/ = 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,
4F1), 1.68-1.60 {m, 2H). Mass spectrum (EST) m/z (MH)" 303.4.

Compound 109.

N-Geranyl-&'«(Z-adamanthyliethane-1,2-diamine. 27 mg, 24% yeid. 1H NMR
45  (400MHz): § 5.40 (t, ] = 7.2 Hz, tH), 4.78 (br s, 2H), 3.64 (d, ] = 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 (ESD)m/z

(MH)" 307.4.
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H~ CN N~, R11-10 Me' RINH2 in the 1 position [M+I]' of the [M+1 ] of the products, R4 = Me
products, R4 = H Diamines, 1 Amino alcohols, 13 Tyramine 278 292 absent 196 absent
2-Adamantamine 292 absent 306 absent 210 formed cis-Myrtanylamine 294 308 absent 212 formed
3-Amino-l-progangdedé 230 absent 134 absent L-Methioninol 276 absent 2ppabsantsd 84 absent
Cyclooetylamine 268 282 absent 186 absent (1S,2S)-2-Amino-I-phenyl- 308 322 absent 226 formed
1,3-propandiol I-&gaprantanemethylamine 306 absent 320 absent 224 formed 2,2-Diphenylethylamine
338 352 absent 26G6danyad-G-Amippdrigenianon244-dhathiabsentsl 6y absentyEXAMPLBMRIH NMR
Spectroscopy PréigiiviiRédala was-ecoried ibn AMARIAN|Y B Nudedr-MdagHetizHReIoRaRte
Spectrometer (P&ho4Alto? SaliforHi) 28600, Rz 210 F%epﬁ*é};elnwﬂv@s(!bsﬁﬁ%e]d@fhy?réﬁeidiam|nes
were purified® by H’Fﬁ_f@ aAd Garalyizet oy pramn R RS A (fepTeséntative profor MR BB is shown

in Figure 16. NM é%ré ‘data for some representative hit compounds are shown below. Compound
6. N'-(1- Adaman Imeth g -(3, 3 -diphenylpropyl)propane-1,2-diamine. 55 mg 36% 15 yield, 'H
g{%w AL

NMR: S 7.28-7.1 79H I-Qi 9142(9 S4H) 71((}5} 2g—|)241(s
€ra C [ Ane- 1a
2H), 2.32 (dghJ= ;ng % é},} % (my A1), oil2: i 2§n§| .51 (d, )=
2.4 Hz, 3H). Ma5§§,p@cjwm3@EzS )Hm/; éM@f}D*l‘ﬂﬂ) ) 51)0( 63/@@69139 P@T 8%9%71 2H),
3.16 (quintet, J = 8.2 Hz, 1H}, 3.02 {m, 2H), 2.95-2.86 (m, 2H), 1.884.80 {m, 4H), 1.70 (s,
3H), 1.74-1.66 (m, 3H), 1.65 (s, 3H), 1.58 (s, 3H), 1.56-1.50 (2H), 1.50-1.40 (m, 2H).
Mass spectrum (EST) m/z (MH)™ 305.3.
15
Compound 117
N-Geranyl-N'-diphenylmethylethane-1,2-diamine. 24 mg, 20% vyield. iH NMR
(SO00MFiz): 8 7.40 (d, J = 7.2 Hz, 4H); 7.29 (t,J = 7.3 Hz, 4H); 721 (t,J = 7.0 Hz, 2H);
5.15 (t,J = 7.5, 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. 1H NMR (500MHz}: &
25 3.62 {(m, I1H) 3.18 {(dd,J =137 and 3.7 Hz, 1H); 3.05{dt,/=11.5 and 7.5 Hz, 1H); 3.06-
2.92 (m, 2H); 2.86 (dt,./ = 12.2 and 7.3 Hz, 1H); 2.40 (m, 4H); 2.06-1.84 (m, 10H); 1.56-
1.46 (m, 2FH); 1.37 and 1.36 (two ¢,/ = 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); 6.97 (s, 3H); 0.94 (two d ,J = 10.1 Hz, 2H}. Mass
spectrum (EST) m/z (MH)" 346.9 .
30
Compound 151.
N-[2-(2-Methoxy)phenylethyli-N'-(1R, 2R, 3R, 585)-(-)-isopinocampheyl-ethane-1,2-
diamine. 67 mg, 60% vield. IH NMR (500MHz): & 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 (5, 3H); 3.13 (m, 1H}; 3.1-3.0 (m, 3H); 3.01 (tJ=
35 7.0 Hg, 2¥); 2.89 (t,J = 7.0 Bz, 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, F = 7.3 He,
3H). 0.99 (d, J=10.1Hz, 1H); 0.93 (s, 3H). Mass spectrum (EST)m/z (MH)" 331.5.

N-2-(2-Methoxyphenyl)ethyl-V -allyl-N -cyclopentyl-ethane-1,2-diamine. & mg,
40 7% yield. 'H NMR: § 7.26 (dd, J = 7.3, 8.5, |H), 7.18 {(d,J = 7.2 Hz, 1H), 6.91 (m, 2H),
5.61 ddd, (/= 6.7, 17.0, 84 Hz, 1H), 5.13 (d,/ = 153 Hz, IH), 5.10 (d,/= 92 Hz, 1H),
3.83 (5, 3H), 3.13 (dd,J = 7.0, 6.7 Hz, 2H), 3.10 (d,/ = 6.7 Hz, 1H), 3.00 {d,/ = 7.3 Hz,
1H), 3.05-2.90 (m, 2H), 2.97 (dd, J = 8.2, 6.1 Hz, 2H), 2.75 (t,/ = 6.1 Hz, 2H), 1.73 (m,
2H), 1.62 (m, 2H), 1.50 (m, 2H), 1.22 (m, 2H). Mass spectrum (ESDm/z (MH)" 311.4,
45
N?-(3-Phenylpropyl)-V !.[2-(4-fluorophenyl)ethyl]-1-phenylethane-1,2-diamine. 23
mg, 19% yield, 'H NMR: 8 7.35 (8, = 7.6 Hz, 2H), 7.34 (quart,/ = 7. Hz, 1H), 7.26 {d, J
=64 Hz, 3H), 7.23 (d, = 7.6 Hz, 2H), 7.17 (dd,/ = 7.3, 6.4 Hz, 1H), 7.12 (d,/ = 7.0 Hz,
2H), 3.21 (m, 1H), 3.03 (ddd,/ = 4.2, 8.0, 12.8 Hz, 4H), 2.86(t, J = 8.0 Hz, 2H), 2.85-2.79
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Compound 7. N-(3,3-Diphenylpropyl)-N'-(1-adamanthylmethyl)ethane-1,2-diamine. 28 mg, 22% vyield.
1H NMR (500MHz) S 7.30-7-12 (m, IOH); 3.95 (t,1 = 7.6 Hz, 1H); 2.91 (d, J = 1.2 Hz, 4H); 2.70 (dd, J
=7.6 and 1.2 Hz, 2H); 2.40 (d, J = 1.3Hz, 2H); 2.32 (9,1 = 8.0 Hz, 2H); 51.98 (br d, J = 1.7 Hz, 4H);

1.72 (d, J = $2p2kmcddd); 1.62 (d, m? J =12.2 Hz, 4H); 1.51 (br s, 6H). Mass-spesiugaXESI)m/z
(MH)+ 4016. Compound 10. N-(-)-cis-Myrtanyl-N'-(3,3diphenylpropyl)ethane-1,2-diamine. 14 mg, 11%
yield. IH 10 NMRx(500MHE), SH%;30:74 5054/ £:h)2 398, (1% 1H}i2 9252188 (quirtH) =A% 8280 (d, J =
7Hz, 1H); 2.76 (dH). MBkizspddtim 22685 fael(hrs B 67and 7.6 Hz, 2H); 2.42-2.20 (m, 4H), 2.29(d,J =
8Hz, 2H), 1.90 (m, 8H); 1.42 (m, 1H); 1.19 (m, 2H); 1.17 (s, 3I-1); 0.95 (s, 3H); , 1.00-0.8 (m, 211).
Mass spectrum (ESI)m/z (MH)+ 391.3. 15 Compound 14.
N-(3,3-Diphenylpropyl)-N'-exo-(2- norbomy)etha‘%é%ﬁ%ﬂ%e 17 mg, 16% yield. IH NMR (500MH2z)

8 730-7.15 (g, 10H); 3.95 (t,J= 7@,@@@,&@@@&9 11580 1; Hg, 4H); 2.73 (dd , J = 8.0 and
3.3 Hz, IH); 2.64 (t, J = 7.6 Hz, 2H); 2.29 (t. 9 = 7.5 Hz,’ 2H). 2.31-2.6 (m, 2H) 2.30 1.96 (s, 3H): 1.63

(ddd,J= 13.1, 7.9 and 2.5 Hz, 1H); 1.60 20 1.50 (m, 1H): 1.50- 143(m 2H); 1. 30 (dg,J= 4.0 and 13.5
Hz, IH), (1H, m), 1.20 st oiwlapeidiamings, ASFetcT ofiRpmpnpvrre g 6 S a0 tdd, J= 2.5,
and 8.5 Hz, 1H),3:0.406: J58a nigh-cbudid): Massntpeckum (BE])aolziittl)z 348k @ompound 21.

25 N33 Diprembrany (1) b e e ISR S RIIOG 5.08: 4 iskly Mass

spectrum (ESI) m ompoun
N-(2,2- Dlph‘éhyléthylﬁﬂ\#néadlfmﬂB‘éﬂ*ﬁﬂéﬂ?&ﬁ@-‘f@%ﬁﬁh@tgﬂﬁ@ CABYFYIL BIHHR AR O3B (500MH2):
8 7.30-7.10 (m, Ii@d“k)]dﬂal&{tbp&m&&kﬂau& k)ag. %i(dnaesczneeHﬂqredses 3102 thmébd)a2t@% 290 (M,

1H); 2.15-2.08 (m €2194 %H@)l? 15 4813 lq&Z) 2 LO6
tebte £ U a sind turH ﬂuéz ]tl&g b)
(dd,J=13.6 and i) gzﬂl}f §ﬂ5’p6§ 85 gl—?) gnzg 3H 3 Mass spectrum (ESI?m/z (MH) 1
3772 35 Compodtisdairal yleld 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 uM.

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 dissoived in 200 pl of methanol for a concentration of 31.5mM diamine(s). The diamine(s)
solution was diluted 1o a concentration of 200 uM in 7H9 broth medium (& 1:15.753 dilution

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

in an opaque, 96-welil piate, The 7HY broth medium, 25 pi, was added to each of the

25  remaining wells {(#2-12) in the row. The diamine(s) solution in “well one” was serially
dituted by transferring 25 wl 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. “Weil twelve” was used as a growth control o
assess background activity of the reporter strain. The plate was then covered and ncubated

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 soiution. This final solution (50 wi) was added to each of the twelve wells,
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N-(2,2-Diphenylethyl)-N'-(I-adamanthylmethyl)ethane-1,2-diamine. 6.8 mg, 6% yield. IH NMR
(500MHz) 6 7.30-7.15. m, 10H); 4.15 (t, J = 7.6 Hz, 1H); 3.24 (dd, | = 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 angld.@hdbyss, 3H); Mass spectrum (ESI) 40 m/z (MH)+ 389.0. Cemposesh 3.7
N-(2,2-Diphenylethyl)-N'-(-)-cis-myrtanylethane-1,2-diamine. 54 mg, 38% yield. 'H NMR: 8 7.31-7.18
(m7, éOB, 24-|_1|3 (;irﬂm—zﬁs?éels‘zsgwmé%;%ﬁ&oh peAibitigd Hi), 2861 (ddndsAhcs fod 8aOnHzs1Bkl)s 2.76 (dd,J
=7.6,12.2 Hz, 2H), 2. J=1 5Hz, 1 H), 212 (d 18 7.6 H (br's, 2H),
1,9&1.84 (m, 4HJ" .Sé‘&%d ‘njiuigs 8% g‘éjlﬁﬂ?nfﬁ)“ o %2?9%6 Cosi8esHy, Eg)%%}\'}q %10 0 Hz,
1H) Mass spectr(povESsd) fifeveNIhngy NXT 1inviea3/096989.PCT(US03/25927 Compound 38.
N-(-)-cis-Myrtanyl-N'-(2,2-dphenylethyl)propane-1,2-diamine. 39 mg, 30% yield. 1H NMR (500MHz) 6
7.30-7.15 (m, IOH); 4.3 u({fs&ﬁaf‘y 9y RyjosA Bosay A8 il othe %‘ﬁ%‘fafﬁje@% (g2 COPMRZ 41 3.26
(d,J= 6.1 Hz52HR®36 (Emeacaﬂ;ezpmam ), &i2a dildtel, I=2) . 5¢18.Q] I8v0 bz VB-3)1P.58 (ddd,J
= 7.0,10.0, 14.0.44g, or%%'l)atg 38 M 1ho@2thd Murhiilr G U0eLBR Bl JaAG ROk, L itk - 17 (S,

3H); ; 0.93 (s, 3H) dd, J=9.7 and 4.2 Hz, Mass spectrum (ESI)mlz (MH)+ 391.0.
Compound 40. 16K- @%ﬁ?ﬁﬁ%‘iﬁ‘ﬂ%tﬁi’ﬁ?q\?’}(ﬁﬁa‘ﬁ‘ﬁ‘%ﬁeg’éﬁ‘lk‘})t%%‘pﬁ#&%mpheylethane 1,2-diamine.

33 mg, 23% yield. 'H WM ? %ilgé%{ﬂal %%F% ek 3 Ehe’ rc?éa%ebwer%@a&@oﬁmmﬁ‘n abiZ: 2H),

3.14 (dt,J=6.0,10H 6.0 Hz, | J= 2.0, 10 Hz, H)207196
(m, 3H), 1.82 (dtEve34d Eé@mﬂldzmﬂr) PTW&*%cheJdmzfspfsssnt31‘sﬁlseF1Qb‘iv;l‘jd 1199 & Bl 4o (d,0=
7.0 Hz, 3H)18.96:4{ehy) Fot Gomipdyri @k Bite{so8 brk) rodS(Mash)s petir U vwESonziz (Mé#)8%Zs3.
Compound 47. Nofe)cis MWamENT RGR - 3R aRkEkIseripacAmARsvs ang:lAadiaguine. 42 mg,

was measured by the intensity of luminescence, and compared to ethambutol (100%

intensity, 99% purity) at 3.1uM. Each curve in Figure 6 represenis one well, or ten

compounds. Results are reported in percent maximum Luminescence Count per Second

15 (% Max. LCPS). During the screening, a theoretical 100% chemical yield was assumed for
every unpurified compound. Concentrations are given for a éingi& compound. Based on

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

EXAMPLE VIIT
20 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 mefthod was used to determine the MIC of the substituted ethylene
diamines, capable of inhibiting the growth of Mycobacterium wberculosis in vitro. In a

25  representative MIC experiment, bacteria, the H37Rv strain of Mycobacterium tuberculosis
(M.1h}, was cultivated in 7H9 mediom to a density of (.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 ethambuto! were each prepared in water. The solutions were then
30 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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33% yield. 'H NMR: 6 3.35-3.20 (m, 6H), 2.93 (dd, J = 4.6, 2.0 Hz, 211), 2.45-2.33 (m, 20 4H), 2.17 (s,
3H), 2.06 (quint, J = 7.0 Hz, 1H), 2.0-1.9 (m, 6H), 1.90 (dd,J = 2.1, 5.2 Hz, | H), 1.87 (dt, J = 1.8, 4.6
Hz, 1H), 1.51 (ddd, J = 4.6, 10.0, 13.0 Hz, | H), 1.23 (s, 3H), 1.19 (s, 3H), 1.12 (d,J= 8 Hz, 3H), 1.03
(d,J=10.3 Heyd bhefR8 (s, 3H), 0.94 (d,J=9.8 Hz, IH), 0.94 (s, 311). Mass gpegiswnd&S)ni/z (MH)z
333.6. 25 Compound 52. N-(3,3-Diphenylpropyl)-N'-cyclooctylethane-1.2-diamine. 20 mg, 18% vyield.

IH NMR  (500MHzds Hed - 30nedbhom, &H o8- Qﬁoﬁtﬁﬂhﬁ Héd&ﬂ)w@s@@démolb&bh&gﬁ (:dd,93-= Iz =55
Hz, 2H); 2.84 (dd, ?sz = 5.0 Hz, 2H); 1%1 tJ)=7. 3 H %ﬂweg ; 1.83 (m, 2H);

1.74 (m, 2H); 1.65 6*%%%’5#} b e . r%ﬁa t Ime 0w
N'-cyclooctylethahexbj2Eisaminige6 4 migites \ie . ErhiNIIR nQ@@OMHE?B@S@l@@ltB SORtinm, 194),

3.02-2.98 (m, 2H); 297 &i@@t&’uﬂeﬁb&)} 2mBS et 1 %o (Mo R H 01,0304 88ulan 2 805150 (m,

19H). 35 Compound 57. N-(-)-cis-Myrtanyl-N'- (cyelooctyl)ethane 1.2-diamine. 18 mg, 18% yield. IH
NMR (500MHz)835tsts! (ﬂﬁ“%ﬁﬁ‘“ﬂﬁs 29 gec W st 19yeesd (royeb iy wire 2 76
(dd,J= 11.6 and %Pddayelid);A2s€3afdtiidkionldl. SacinchBs2uktix| dthyleRedDathBd {nd, k)o@ 228{quintet, J

=8.0 Hz, , 1H); y K 1), 180517 . S <118 (s, 3
097 (5, 310,98 (o DG P T e ey B o e T 4

N-(2-Adamanty!)IRy- &c%acfgﬂ%ﬁ?aﬁén ?‘aﬁ%ﬁ%”%’ RIS t}lé?éthﬁﬁiﬁvi?é‘sg’“% b‘é HOFED, 3.00 (¢, J
= 6.1 Hz, 2H), 2.9 {écktiv5 8tz [iRbAphA8B bt )ibht)} 2,798 (sy3H )he Ki82-di18Go(rm2kQikYartie80-1.50 (m,

20H). Mass,gpecym (&SI} 1V g M 3057k 2 Q103 ROG 989G TS50 Campgund 59.
plate was then covered and incubated at 37 °C for 10 days. The plate was read for bacterial
growth, or non-growth, using an inverted plate reader. The MIC was determined to be the
lowest concentration of substituted ethylene diamine that inhibited visible growth of the

Mrb.

15 A representative plate layout, listing concentration in each well, is shown in Table
9, Table 10 lste MIC and LD50 data for selected compounds. The LD50 is the
concentration of the substituted ethylene diamine at which 50% of the cells (H37Rv strain
of M.th) 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

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

DRUG
soniazid 582 9.1 145

5 28 i 64 182 191 1 451 23 111 .06 .03
thambutol |28.7 | 4.3

5 191 .60 0 80 (.80 145 .22 111 1.06 .03 .01
ubst, 500 12 156
thylene 50 125 125 L1 1911 .96 1 98 | 49 | .24
lamine

25
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N-(Cyclooctyl)-N'-(1R, 2R, 3R, 5S)-(-)-isopinocampheylethane-1,2-diamine. 15 mg, 14% yield. IH NMR
(400MHz): 6 3.47 (dt, J = 6.0, 10.0 Hz, 1H), 3.40-3.28 (m, 7H), 2.44 (tq, J = 2.0, 10.0 Hz, 1H), 2.36
(dtd,J = 2.0, 6.0, 10.0 Hz, IH), 2.09 (dg,J = 2.0, 5 7.2 Hz, IH), 2.00-1.90 (m, 3H), 1.88-1.78 (m, 2H),
1.78-1.63 (MyAhsdofmel.30 (M, 8H), 1.18 (d, J = 6.0 Hz, 3H), 1.16 (s, 3H), bd¥dashze7-2 Hz, IH),
0.90 (s, 3H). Mass spectrum (ESI) m/z (MH)z 307.4. Compound 62. 10
N-(-)-cis-Myrtanyl-N'-(1S)-(1-ethylcyclohexane)ethaygzl 4-diamine. 48 mg, 46% yield. 1H NMR
(500MHz): 6 3.06-3.00 (m, IH); 2.98-2.95 (m, 2H); 2.92-2.84 (m, 1H); 2.79 (dd, J=11.9 and 7.0 Hz,
1H); 2.75 (dd, J = 11.9 and 7.9 Hz, | Kdiectivi (paed iy, S2189:(nTohptind28 (quintet,J= 8.5 Hz, 1H);
2.00-1.86 (m, 6H); 1.82-1.76 (m, 2H); 1.68 (m, 2H); 1.54-1.42 (m, 2H); 1,32-110 (m, 6H); 1.19 (s, 3H);
1.13 (d,J= 6.7 HzCa3hd) | 1NIC(ddLO5DEM)I2 hd [3MHZ(u2h); 1102 (k0] = 12 a#id 3Hz, 21-1); 0.98 (s,
3H); 0.93 (d91=(9.7 HzZ, 1#¥) Mass spectfum (ESI) m/z (MH)+ 3%1?%? 7{% rrgvg%égg 65.
N-trans-(2-phennh o RippL=l-adgma . mm!rl%,—%?ﬁ( '.éh'ﬁ?ﬂ‘igf yield. 20 Mass
spectrum (ESI) latz 3.7’! .)12'5 Bt COmBOtRtsREN-{3:3> 5 , 3R,

NN . LB Y BT \DAg
5S)-(-)-isopinocamphieylethpre=1;2-disgginez & My, 2%oyEid1H NI\/QR:;(%@OMHTE5 7.26 (m, IOH); 3.96
(t,J= 7.6 Hz, 1H); 3G9 (m5.8H); 25 2.9%8(1,4EH); 2.84dsey 2H); 2.62 Gas, 2H)12335 (m, 4H); 1.97 (s,
3FI); 1.82 (m, 1H); 13868 (meZH); 1.21 (¥, BHA261,12 (h,&Y 3 Hz; 3H)21,.01 AA48LH); 0.92 (s, 3H).
Mass spectrum |(ESH mi2-6¢fH)" 391 .45CCorfiffblind #3187 25.8 384
N-(2-Adamanty£ NiFD(2 ]E.."?%?hoxyphe.r@! eﬂf{@fhag%iﬁginlarnhefg%g ég%ﬁ%ﬁ, ield. 1 HNMR: 6
7.22 (dd. J = 8.2 FHz iy -t stz TEOrePR(d 35 Kiamddd), 6.87 (4. =82, Hz,
1H), 3.81 (s, 3H);3:06(t; I =71 Hz,2H); 306 (m, 2H);"3.0T(m, 2H), 2293, J= 7.1, 2H), 1.95 (br s,
2H), 1.90-1.8D (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

b
9]

The above procedure was also used to examine batched compounds {10 compounds
per well). Synthesized batches of substituted ethylene diamines were dried in speed

vacuum and then resuspended in DMSO or sterile water to a concentration of 2.5 mg/ml.

10 TABLE 11
MIC Data for Purified Samples

Plate set-up

INH

5825 | 26.125 | 14.56 | 7.28 3.64 182 5.1 0.45 0.3

EMB

78775 13375 | 71875 | 3594 11797 | 0898 | 0449 02245 101123

CMED

560 350 125 625 3125 | 15625 | 7813 | 30063 [1953 |

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

057 0.9

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

71875 837 735 725

15

Cimpd TMIC (@M) BACTEC
(EMB:
2.5UG/ML)

1 250 750 125 123

] 250 250 750 350

3 31.25 62.5 5.6 5.6

4 125 62.5 635 2.5
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Compound 78. N-2-Adamantyl-N'-2,3-dihydro-IH-inden-2-yl-ethane-1,2-diamine. 4.3 mg, 3% vyield. IFI
NMR: 8 7.20 (dd, 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, 111), 3.05 (m, 4H), 2.86 (dd,J = 4.8, 40 15.8 Hz, 2H), 2.08 (m,

2H), 2.00 (My@kl)zde96:5.88 (m, 4H), 1.88-1.80 (m, 3H), 1.74 (m, 4H), 1.68-1x6Q {1thsAE.Mass
spectrum (ESI) m/z (MH)+ 303.4. Compound 109. N-Geranyl-N'-(2-adamanthyl)ethane-1,2-diamine.

27 mg, 24% vyiefd; T 5 540 (tI="7T-2Hz; 1), 4778 (br S, 5304 (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), 1.824m, 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 Qpentrm\MH)+
307.4. 73 WO 031096989 PCTNIS03/159%7 Compouridiil. |00
N-Geranyl-N'-( -‘éthvlpipericiﬁ‘éﬂét*hane-, F diamine. 43'?119 42% ﬁ@ld 1H NMR_(500MHz): S 5.22 (t,
J=6.1Hz, 1 H):5.04 (m. | H}’3%82 (d. J £%3 Hz. 2H)>%.05-2.85| I, 4H); 2.66 (m. 1H); 2.44 (m, 2H);
2.08 (m, 4H); 1180-1.50 (m, 2H¥; 1.70(s, 3#M; 1.65 5 (s238P); 1.58|(S:8H): 1.50-1.35 (m, 2H), 0.89 (t,J =
7.3, 3H). Mass spectrum (ESN/Z (MH)**#93.4. Compdund 116. 7%
N-Geranyl-N'-allylIN'-(cyclopéhifl) ethanecaprairiiping. 45 mg, 4296 yield. 1H NMR: S 10 5.86 (ddd, J
=10.0, 16.1, 6.Y Az, 1H), 5.288d,J = 15,9'R2, 1H), 5.25@, J = 8.71H%, 1H), 523 (t, J = 73Hz, 1H),
5.30 (m, IH), 3.594d,J = 7.3|H=62H), 3.281b¢d, J = 6/4-Hz, 2H), 3186 (quintel, J = 8.2 Hz] 1H), 3.02
(m, 2H), 2.95-2.86 (m, 2H), 1:88%.80 (m, Z¥4Y, 1.70 (| Z3P1), 1.74-1%6 (m, 3H), 1.65 (s, 3H), 1.58 (s,
3H), 1,56-1.50 (Z2H), 1.50-1.4€2m, 2H). |Mass spectrunt (EST) m/jziéMR)- 3305,3, 15 Compound 117.
N-Geranyl-N'-dighienylmethyletsane-1,2tdiarfine. 24 mgs 20% yield.s1H NMR

22 3125 3123 7.8 5.6

23 3123 37.25 5.6 156 &

24 125 125 31.25 31.25

27 123 62.5 15.6 31.25

2% 125 62.5 3125 3125

Z9 62.5 62.5 3128 62.5

31 3125 61.25 15.6 15.6

32 15.6286% 15.625 7.8 7.8

33 62.5 62.5 31.25 31.25

34 7.813° 7813 3.8 38

35 62.5 62.5 156 3125

36 31.25 62.5 15.6 15.6

37 15625 * 15.625 3.8 7.8 125

38 7.813 7.813 39 7.8

40 18.625 * 15.625 7.8 78

41 31.25 15825 156 186

47 31.25 31.25 1.85 3.8

43 31.25 31.25 3.8 7.8 2.5

a7 15.625 15.625 195 7.8 5

51 31.25 250 3125 31.25

52 15625 * 15.625 39 38

53 31.25 31.25 3125 3125

54 31.25 21.25 156 31.25

55 156257 15.625 15.6 156 25

56 500 >500 500 500

57 15.625~ 7.813 7.8 7.8

58 158625 " 15.625 7.8 7.8 5

59 15.625 * 31.25 1586 156 12.5

61 62.5 62.5 3125 3125
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(500MHz): S 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=7.5,
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'-bisgfr)wigd¥bystanylpropane-l,2-diamine. 82 mg, 70% yield. 1H NMBA{pRQMH%);8 25 3.62
(in, IH); 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 al‘lué'n%é-k, i )EVI%‘IEM}”’ H)2:06=1:84(m; +OH); 156-1: g&-37and 1.36
(two d,J= 6.7 and J= 7.0 Hzj 3H); ; 1.20/(s, 3H); 1.19 (m, 3H), 0.99 and 0.98 (tw®'s, 3H) Hz, H); 0.97
(s, 3H); 0.94 (two d .J= 10.1 Hz_ 2H). Mass spectrum (ESI) m/z (MH)' 346 938" 8ipound 151.
N-[2-(2-Methox WhenylethyI'RE4fR, 2R §I1?‘?%S)-(-)- s%@nocamgh%\/ﬁ%thane-l 2- diamine. 67 mg,
60% yield. IH NMR (500MHEZ§28 7.23 (1. 25,8 Hz, | H} 733 (dd,.$%°5.8 and 1.8 Hz, 111); 6.88 (m,
2H); 3.81 (s, 3H)%.13 (m, 1H1:291-3.0 (K8 3A); 3.01/ 12535 7.0 2. PH): 2.80 (t.J= 7.0 Hz, 2H);
2.42-2.35 (m, 2H352.00 (m, BH62E82 (di,3'=6.0 and 310°Az , 1H):3.#2 (ddd,J = 2.5, 5.5,/13.5 Hz,
1H); 1.22 (s, 3H)86.13 (d, J £1£.8282, 3H)1DE39 (d, J= 161Hz, 1H): 6893 (s, 3H). Mass spettrum
(ESI)m/z (MH)' B8a..5. N-2-(258fethoxypheyl)ethyl-N}-8§1-N'-eyclddéntyl-ethane-1,2-diamine. 8 mg,
40 7% yield. 1H RMR: S 7.26%dd, J= 7.3,8.5, TH), 7|18 @8,J= 7.2 Bz23H), 6.91 (m, 2H), 5.61 ddd, (J=
6.7, 17.0, 9.4 Hz73H), 5.13 (625 15.3 HE, 1H), 5.10 ((;0569.2 Hz, If§,63.83 (s| 3H), 3.13 (dd, J = 7.0,
6.7 Hz, 2H), 3.10760, J=6.7 Fz,3H), 3.00 &,8 = 7.3 HZ1.25), 3.05-2.96 (m, 2H), 2.97 (dd,J= 8.2, 6.1
Hz, 2H), 2.75 (t;J76.1 HZ, ZA),. 3573 (M, 2H351.62 (m;12H), 1.50 (m5.2H), 1.22 (m, 2H). Mass
spectrum (ESHm#g (MA)Z 31156545 NZ-(FPeenylpropyhaV-[2-(4-fmsophenylethyl - T |
-phenylethane-IZsdiamine. 23 7850, 19% yicid. H NMRES 7.35 (0,45 7.6 Az, ZH), /.34 (quart,J=7.
Hz, | H), 7.26 (d-s55= 64z 53E 7.23(Uzdzs 7.6 Az @FYy, 7.17 (Ud= 7.3, 64 HZ, T H), 7.12 (d,J =

7.0 Hz, 2H), 3.24£m 36855 tddd =52, 8-0, 128z, 4H), 2865t I =810 Hz, 2H), 2.85-2.79
109 19537 1.053 195 165 063
141 7.813° 7.813 7.8 7.8 5
116 15,8257 15.625 7.8 1586 12.5
117 7.813* 15.625 7.8 7.8
118 31.25 g2.5 31.25 no data
119 125 §52.5 cont no daia

contam |
125 15,625 15.625 % cont no data 6.25
134 =500 =500 500 no data
151 15625 " 7.813 cont ne data 8.25
164 162.5 125 cont no data
165 625 525 56 1568
EXAMPLETX

Secondary Screening and Evaluation of Substituted Ethylene Diamines Against

Drug Resistant Patient Isolates

5 Secondary screening was performed on some of the substifuted ethylene diamine
compounds to examine their activity against three clinically resistant MIDR patient isolates.
MDR Strain TN576 is classified as a W1 strain (STF', INHY, RIF®, EMBF, ETH", KAN®,
CAPY) strain TNS87 is classified as a W strain (STP® INHY, RIFY, EMB®, KANY), and the
third strain TN3086 is classified as a W1 strain (STP, INH®, RIFR, EMBF, KAN®). Each

16 MDR strain is highly resistant to ethambutol with MIC values exceeding 12.525pM. The
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74 WO 03/096989 PCT/US03/15927 (m, J = 12. Hz, 2H), 2.74-2.64 (m, 4H), 2.61 (t,J = 7.7 Hz, 2H),
1.96 (quint, J = 7.6 Hz, 2H). Mass spectrum (ESI) m/z (MH)" 377.3. EXAMPLE VII 5 M. Tuberculosis
Rv0341p Lucs Drug Response Substituted ethylene diamines, as described herein, were tested on
Mycobacteriyg jyhsgndlosis using high-throughout screening assay with regorahiggymsgycobacterial
containing promoter fusion of luciferase to Rv0341 EMB-inducible promoter. This assay 10 quickly and

reliably identifiesygtimyeoactshiglagtivibiuincampaund mixiures and/an ) individyakcompounds. In

this assay, bioluminescence.increases when the mycobagteria is _tested against an active compound,
or an active comf)%ﬁ%od‘?ﬁ?i%‘&r _”g%’r?ﬁg“{Fﬁ%dﬁé%fgw %{ea R3S S ¥00% 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 W. The substituted ethylene diamines were analyzed
according to the following procedure. The diamiges were dried in_agpeed vacuum to an approximate
concentration of 6.3 trundles per well. Each diamige s diamjne mixture, was then resuspended or 20
dissolved in 200 gt of methanol for a concenteation of 31.5mM>diamine(s). The diamine(s) solution
was diluted to a concentration of 200 M in A49 broth medium (a 1\15.75 dilution of the 31.5mM stock,
followed by a 1:10 dilution; each dilut irg oth medium). w20 1 of the diluted diamine(s)
solution was added to the first well of a rof*efltwfelve in an opaGue, 96-well plate. The 7H9 broth
medium, 25 p1, was added to each of Mfe 25 remaining wells (#2-12) in the row. The diamine(s)
solution in "well one” was serially diluted by trapsfering.45:4 from “well one” to “well two", and
repeating a 25l transfer from "well two" to "well three", and so on, on through "well eleven”. In "well
eleven”, the extra 25 Id of solution was discarded. "Well twelve" wagygsed as a growth control to
assess background activity of the reporter strain. The plate wass covered and incubated 30 at 37
'C for 24 hours. Immediately prior to analysis, Erl @H}Ming S ere

g © N
5 Me
Me - Z
700”;

. Me Compound MP 117
" NH s

NH Nitting =

& .
(S}

Me

R1241 (compound 37)

10

Compound 59
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prepared: a buffer solution containing 50 mM HEPES at pH 7.0 and 0.4% Triton X-100. Then, 025 ml
of IM DTT, and 14 gl of 10 mg/ml luciferin in DMSO were added to 5 ml of the buffer solution. This
final solution (50 t) was added to each of the twelve wells, 75 WO 03/096989 PCT/GS03/15927
immediately aftpfipaségeubation period had run. The luminescence from eachyalkwsasomeasured 20
minutes after the luciferin substrate was added, using a TOPCOUNT(r) (Downers, Grove, lllinois) NXT
luminometer (55/well). Figures 6-8 showytypical assay data for the luciferase reporter strain containing
an 5 Rv0341 EMB-inducible promoter with serialidilution of 12 wells (1 row) of a 96-well library plate.
Figure 10 shows the number of sub%&éﬁy&é&,ﬁmﬁw atrteast 10% luciferase activity,
based on the activity of ethambutol at 3.1M. Figure 6 repiesents typ assay data in the luciferase
reporter strain containing an Rv0341 EMB-inducible promoter. T A4 represents values obtained
from the FITS Luc 10 assay for compound mixtures of one row 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 coﬁ?ﬁ‘&?@d’@d%ﬁhambutol (100% intensity, 99% purity)
at 3.IM. Each curve in Eigure 6 represents gne well, or ten .co n I rted in
percent maximum Lum?il%ggselglté’gp 8815%’? f?é@y é%%\%én(gg g g”]XBE%P ‘"’)b%%ﬁrﬁgrt 3% rs{%%%ﬁr?g a
theoretical 100%MR&rrieat yretddipascassgrieéddor every unpurified compound. Concentrations are
given for a single compound. Based on this initial screening, 300+ compound mixtures showed
anti-TB activity. EXAMPLE VIII 20 Representative ?/ﬁ@e Xperiment The Minimum Inhibition
Concentration (MIC) is the concegtfatian of 16-araviiRiphiitonake A-atlstituted ethylene diamine,

at which there is no multiplicationof seasied realis: omicrodilutioninethagdvps used to determine the
MIC of the substituted ethylene diamines, capable of inhibiting the growth of Mycobacterium

tuberculosis in vitro 1n a.25 representative MIC experiment-bactera-the-H37ZRv-strain of
Mycobacterium tubgrculosis (M.tb), W& cultivatedsite 7H9 meditim to a de#®ity of 0.2 OD (optical
density) at 600 nm. EMB 3.12{cr1L.1uM) | 12.5-25 12.5~25 12.5-25
MP 116 6.25 3.15 6.25 3.15
MP 117 6.25 3.15 3.15 3.15
RL 241 1.5 {or 3.34 uM) 1.5 1.5 1.5
10 WT= wild type of M.th

EMB as 2HCI salt
RI1241 as 2HC I salt

Table 13
15
Screening of Substituted Ethylene Diamines Against
Drug Resistant Patient Isolates — {MIC values in ug/ml)
WT 576 587 3806
EMB 1.6-1.8 50 50 | 50
Cmpd#59 0.05 (or 0.13 ubh) 6.1 0.05 0.03
Cmpd#109 0.10 (or 0.18 uM) 0.2 0.2 EO.E
Cmpd#59 as a 2ZHCI sait
20 Cmpd#109 as a 2CF;COOH salt
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The bacterial culture was then diluted 1.100 in 7H9 broth medium. Stock solutions of isoniazid and
ethambutol were each prepared at 32 g/ml in 7H9 medium. A 3.2mg/ml solution of isonizid and
ethambutol were each prepared in water. The solutions were then 30 filtered, and diluted 1:100 in 7H9
medium. Eagiglisigedasrchased from Sigma, was "laboratory use only" gradgefd€andsolution of
each substituted ethylene diamine was 76 WO 03/096989 PCT/US03/15927 prepared in methanol.
Next, 100 | of the 7H9 medium was added to eachygl in a 96- well plate (rows (A through H) x
columns (l. through 12)). To the first wells in. rows C t Wsatrsaiadded an additional 80.tl of the

0
7H9 medium. The isoniazid solution, 1 %, v?ﬁal%t%{} 48 acl)clﬁ\%/gve l; and the ethambutol solution, 100 |,

was added to well B .5ix bssbstiwted ethylene diamings, 2Bkeadgh, were rdgedito|wells Cl through
HI (column 1), respectively. A serial dilution af each sulstityted ethylene diamine and the isoniazid
and ethambutol controts;wasperformed-acrosseachrowForexampte,aseriatditgtion across row
CI-C12 was done by ixing Bnd tra‘lﬁsferﬁng 180 1|of'the Bre iBus Well tS the Rext Sconsecutive well. In
each well in "column 12," 100 | of the final dilution was discarded. 10 Next, 100 | of the diluted H37Rv
strain of M.tb was addedvto @ach well. T ke 96rwe|l platerwasghenrcovered and|iscubated at 37'C for
10 days. The plate for-bactefrial-growth,or nor=growthusing-arinverted-plate reader. The
MIC was determinecd®f%e ;he lowRst concentratioriofl sdibstitdted Bthylene| diamine fthat inhibited
visible growth of the ‘Mtb. 15 A representative plate layout, listing con¢entration iin each well, is shown
in Table 9. Table 1@ listssMiG:and LD50 data for selected compounds. The LD50 is the concentration
of the substituted e@glgygedgabrpine at which 50% of the cells (1-137Rv strain of Mab) are killed. Table
| 1 lists MIC data for purlﬁe&’ su%stituted ethylene diamines in comparison to ethambutol (EMB).

Figure 9 shotvs the HlihTbeFsfgtstituted ethylene 20 diamine compounds with MIC activity at various

concentration levelgNFaebledsi&oncentration in Each Well (M) Based on Columns 1-12 DRUG
Rif = Rifampicin
Emb = Ethambutol
Eth = Ethionamide

10 Kan = Kanamycin
Cip = Ciprofloxacin
Cap = Capreomycin
Cyc = Cycloserine

15 EXAMPLE X
In Vive Animal Studies
Animal models were used in the final siages of the drug discovery cycle 10 assess
the anti-microbial efficacy of some substituted ethylanediamine compounds in 2
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. suberculosis H37Ry.
A. CFU Lung Stady

Mice aerosolized with M. fuberculosis H3TRy 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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soniazid 158.2 9.1 4.55 .28 .64 .82 .91 .45 .23 .11 .06 .03 thambutol 128.7 4.3 j51 .19 .60 .80 .90 .45
.22 .11 .06 .03 .01 ubst. 500 1.2 5.6 thylene 50 25 2.5 .81 .91 .96 .98 .49 .24 famine 25 77 WO
03/096989 PCT/US03/15927 Table 10 Selectivity Index for Selected Compounds Cmpd MIC
LD50(uM) MiaNitgokgyml) LD50 SI (uM) (U 9/1111) 6 7.813 20 536 4,18769/1£,7/254:559836 34
7.813 32 508 3.969004 16.256 1 4.095738 37 15.625 32 496 7.75 15.872 2.048 47 15.625 25 452
7.0625 11.3 1.6 57,15,625,18 426811 £,65625,7:6681- 152 5945625 32475 £:05625 113,632 2.048
65 15.625 60 430 6.71875 25. g 13.84 109 1.953 32 450 87885 14.4 16.38505 111 7.813 44 412
3.218956. 18.128% 1551547454409 849 % 1 i 8088185 918 48 §P54 568N 5 EUBoVE BB Hure was
also used to exaiwinedatohieeicompolrnds:(1Biedmptiundskpendvell). Syhitheskpedibatchedof
substituted ethylgne, diamines e, Aied Rl 'Qaﬁg, G yﬁ%%éﬁ'@@%ﬁh%ﬁﬁ%@%@ NRMRP or sterile

water to a concentration of 2.5 mg/ml.
5 tested at | myg/kg and 10 mg/kg. F1gures 17 to 19 represent data from three, independent

CFU Lung studies. In each study, the number of colony forming units (CFU) that were

recoverable and cultivatable, were determined during various time intervals (days).
B. Lesion Study

The ability of compound 59 and compound 109 fo prevent the development of gross

10 pathology due to bacterial burden was determined in conjunction with the CFU/Lung
Study. The gross pathology was determined by visible quantitation of lesions on the
surface of the lungs. Quantitation by inspection is a good surrogate for CFU determination,

and directly correlates to the bacterial burden, as determined by the actual colony forming
units. The lesions are first vigibly examined, and then the lungs are processed and plated

15 for CFU quantification. The lesion study demonstrates the ability of the drug to prevent the
development of the disease pathology. Figure 20 represents data from a lesion study. The

corresponding CFU results are shown in Figure 10.
C. Toxicity Study

Toxicity was assessed using a dose escalation study. This study was performed

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.
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MIC Data for Purified Samples 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 14.375 1 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 (UNDAM@&EMB Avg EMB 17.1875 8.37 7.25 7.25 15 Cmpd MIC (M), BAGEES (EMB:
25UG/ML) 250 1250 125 125 2 250 1 250 250 250 3 31.2562.5 15.6 15.6 4 125 62.562.562.5 78
WO 03/096989 PCTIUS03/15927 Cmpd MIC (uM) BACGEES (EMB. 2.5UG/ML) 5 >500 500 500 500
67,813*7.8133.93.9 715.6257.8133.93.9 8125112531.2531.25 107.813*15.6257.87.8
In vitro toxicity and Selectivity Indexes for hit compounds

5 Twenty six compounds (including 37, 59 and 109) were tested inan in vifro model
of toxicity using monkey kidney celis (Vero) and human cervical cancer ceils (HeLa) using
methods well known to those skilled in the art. The data from this toxicity testing and the
MIC data were used to calculate 2 selectivity index (SI), the ratio of ¥C50:MIC (Table 15).
Selectivity Indexes were ranging from 1.76 to 16.67. Compound 109 has the best

10 selectivity index.

Table 15
In vitro data for representative compounds.

Compound - MIC (uM) Vero 1C350 (uh) SI{IC50:MIC)
66 15.6 28 1.76
40 15.6 25 1.88
41 3.13 19 2.05
59 15.6 36 2.3¢
55 15.6 34 2.32
57 11.7 22 : 2.40
37 7.8 32 4.10
38 6.25 33 528
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 5 1.56 26 1a6.67
15
Example XII
In vivo efficacy of ethambutoi analogues
20 Compounds 58, 59, 73, 109, and 111 were selected forin vive 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).

I these studies, 8-week old inbred female mice C57BL/6 were intravenously

25  infecied with M rberculosis. 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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11 31.25 contaminated 3.9 3.9 13 31.25 31.25 15.6 15.6 15 14 15.625 " 15.625 7.8. 7.8 15 >500 >500
250 500 17 62.562.515.6 15.6 21 15.625* 31.257.8 7.8 22 31.25 31.257.8 15.6 23 31.25 31.25
15.6 15.6 24 125 125 31.2531.25 27 1251 62.515.6 31.25 28 125 162.5 31.25 31.25 29 62.5 62.5
31.2562.5 3134349684025 115.6 15.6 32 15.625" 15.625 7.8 7.8 33 62.5 685-3LBa:1:25 34
17.813* 7.813i3.9 3.9 3562.562.515.6 31.25 36 31.25 62.5 15.6 15.6 37 15.625 * 15.625 3.9 7.8

1.25 3875813 7 GASAT RA0A007RIS 8390000 HLELARHSIRELR0 4R35 31.25
1.953.94331.2531.253.97.812.5 47 15.625*15.6251,957.8551 3 1.25 31.25 52

15.625 * 15.625 35 529 24V B&ioggs jrang, | Eé‘%%%q“%ht%?%%?fhé‘é’bi%‘%"éi BEEE 5 625 * 15.625
15.6 15.6 25

Materials and Methods

5  Mice. Female C57BL/6 mice of 8 weeks old were purchased from Charles River (Raleigh,
NC), housed in BSL-2 factlity of BIOCAL, Inc. (Rockville, MD), and were allowed to
acclimate at least 4 days prior infection.

Mycobacteria. An example of frozen and thawed of M.tuberculosis H37TRv Pasteur was
added to 5 m! 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 m! medium (2-d passage during 2 weeks).
Cuhure was washed twice and resuspended in PBS with 0.5% BSA and 0.05% Tween 80,
aliguoted and frozer 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. aubercuiosis H37Rv intravenously through lateral tail

vein in corresponded dose in 0.2 mil 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% ethano! 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
PRS 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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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 79 WO 03/096989 PCT/US03/15927 Cmpd MIC (uM) BACTEC
EMB: 2.SUG/ML) 62 15.625 * 31.25 15.6 31.25 63 62.5 62.5 31.25 62.5 64 31.25 31.25 31.25 31.25
65 15.625 * 32530645 31.25 66 15.625 * 15.625 7.8 7.8 68 500 500 500 $09,7khHRHH2.5 31.25
31.25 73162.515.6 15.6 76 62.562.531.2531.25 77 31.25 31.25 15.6i 15.6 78 15.625 * 31.25
15.6 15.6 79 3125,31.25 15.6 15.6 103 31.25 31.25 62.5 62.5 107 500 500 250 250 109 1,953-
1.9531.951.950.63 111 7.813*7.8137.87.85 116 15.625 * 15.625 7.8 15.6 12.5 117 7.813 "
15.625 1 7.8 7.8 118 3125w a6tiges 26 eV Armucrgdsn s B 5esitetns dhese compounds are

presented in figures 21-24. In the experiment presented in figures 21 (spleen) and 22
(lung) mice were infected with 5 x 10° CFU M. tuberculosis H37Rv and chemotherapy was
5  started 20 days following infection. Mice were treated with INH (25 mg/kg), EMB (100
mg/kg), compounds 73 and 109 (both Img/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 ! mg/kg and 10
meg/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 mnfected with 5 X 10° CFU M.tuberculosis
15  H37Rv and chemotherapy was starfed 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 activein 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.iuberculosis H37Rv and beginning chemotherapy 20 days following infection
(Figure 25 and 26). Both compounds showed anti-uberculosis activity at concentration 10
30 . mg/kg comparabie 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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contam 125 15.625 * 15.625 cant no data 6.25 134 >500 >500 500 no data 151 15.625 * 7.813 cont
no data 6.25 164 1 62.5 125 cunt no data 165 62.5 62.5 115.6 15.6 1 EXAMPLE IX Secondary
Screening and Evaluation of Substituted Ethylene Diamines Against Drug Resistant Patient Isolates 5
Secondary s¢reeningwas performed on some of the substituted ethylene digipigggppaounds to
examine their activity against three clinically resistant MDR patient isolates. MDR Strain TN576 is

classified a5 a WL Siin (SHIR JNREIFR. VB, RTHR. KANB. GARRLSiels TNSRE s classifed

as a W strain (STPR INHR, RIFR, EMBR, KANR), and the third strain TN3086 js classified as a W |
strain (STPR, INFARBRIFHS. ERAESESSK RRARYAEEIth 10 RABSES sidin g lﬁ@rﬁf?eﬁ%?is?inf%cé%a?ﬂ%utol with
MIC values excegiliftadadps2bMidhe 80 WO 03/096989 PCT/US03/15927 MICs for the following
substituted ethylene diamines, MP 116, MP 117, RL 241, compounds #59 and #109, were determined
for all three patient isolates. H Me Me Me a,,, Me Me Compound MP 116 Me H =Me H Me Me - 5)
5 Me Compotund MP 117 EXAMPLE X1

in vivo toxicity

Preliminary dose acceleration studies in mice have indicated that compound 109
10 can be well tolerated at doses up to 800 mg/kg and compound 59 up to 1000 mg/ke.

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 ditferent

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
15 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

20 abnormality.

Methods:

i Treatment of mice: C57BL/6 fernale 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

25 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

30 behavior or those remaining in 2 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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TNN (s) NH~ (RI) ew rsi me RL241 (compound 37) IS) Me H Me N'/~Na"~R~tai R (le)i/ 10 Me
Compound 59 81 WO 03/096989 PCT/US03/15927 H W-~ NL H Compound 109 The results from
this study are shown in Tables 12-13. Table 14 characterizes each MDR strain according to its

resistance. 5. %e; ;&écreenlng of Substituted Ethylene Diamines Against [yig.Resistant Patient
Isolates - (MIC values in ug/ml) WT 576 587 3806 EMB 3.12 (or 11. 1 uM) 125 - 25 12 5-25125-25

MP 116 6.25 3.15 6.25:3, 12y M fbb Bramiis: todudioh? Fisk Fnldh iwdded 2d AARMIMI dedntmdl -5 10
WT= wild type of M.tb EMB as 2HCI salt RL241 as 2HC] salt
for abnormalities resulting from drug toxicity.

These studies indicate that the maximum tolerated dose for the compound 109 is

600 mg/kg (Table 16). No visible changes in organs were observed. Dose 800 mg/kg was

5  fatal: out of a group of 3 mice, two animals died within 3 days (Table 17). Compound 37
was well tolerated at doses 10¢ and 300 mg'kg. No visible changes in organs were
observed. Additional experiments to evaluate maximum tolerated dose and in vivo efficacy

for the compound 37 are being conducted.

10 Table 16
Determination of 2 maximum tolerated dose for the compounds 109 and
37 in mice.
109 at 109 at 108 at 102 at 37 at
100 mg/kg | 300 mg/kg | 600 mg/kg | 1000 100 mag/kg
mgrkg !
Mice | Dayol | Mice [ Uayof | Mice | Dayof [ Mice | Dayof ! Mice J Day of |
Dav | death death death death i death |
Y
04.08.03 | 1 3 3 | 03 3 2= 1
e 4h
04.09.03 |2 3 3 |3 | 2 i 2 2
04100313 3 3 3 ~ 2 \ 2
04110314 3 3 3 1‘1 J4 2
04130316 3 3 3 0 16 2
04.14.03 |7 3 3 [ P 3 - 2 E
15
Table 17
Determination of a maximum tolerated dose for the compounds 109 and 37 in mice.
Date 37 at 37 at 108 as HCi | 108 as TFA
100 mg/kg 300 mg/kg salt at salt at
860 mg/kg 800 mo/kg
Day | Mice | Dayof | Mice |Dayof |Mice |Dayof |Mice |Dayof |
death | death death death
04.28.03 | 1 3 3 | 3 |1
04,3603 1 2 3 3 201 2 1
05.01.03 13 3 [ 3 11 13 1
05.02.03 1 4 3 3 4 1
08.03. 5 3 3 1 1
05.04 9] 3 3 1 1
05.05.03 |7 3 f 3 K [ K i
20
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Table 13 15 Screening of Substituted Ethylene Diamines Against Drug Resistant Patient Isolates - -
(MIC values in ug/ml) WT 576 587 3806 EMB 1.6-1.8 50 50 1 50 Cmpd#59 0.05 (or 0.13 uM) 0.1
0.05 0.05 Cmpd#109 0.10 (or 0.18 uM) 0.2 0.2 0.1 Cmpd#59 as a 2HCI salt 20 Cmpd#109 as a
2CF3COOH galt 82 W& 03/096989 PCT/US03/15927 Table 14 Drug Resistgpeg;@f;sEagh MDR Strain
Stran STP STP 2 NH INH Rif Em Eth Ka CipICapCyc 2bn576 RRRRRRRRSRS W1 587W
RRRRRRSRSSS 38306RRRRSR W]EMAF\!/PE-’L% grkesistant S = susceptible 5 STP =
Streptomycin INH = Isoniazid Rif = Rifampicin Emb = Ethambutol Eth = Ethionamide 10 Kan =

Kanamycin Pharmacokinetic studies of the compounds 37, 59, and 109

3 initially, analytical methods for determination 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 experimént: (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: methano! (with 0.1% of trifluoroacetic acid) : ammonium acetate (80/20);

(5) vortex, spin, and use supernatant; {(§) run LC/MS/MS on Sciex APT 3000.

Biostability studies of the compounds in plasma were carried out using
concentrations 1 and 15 mg/m!. 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. Hurman Dog Rat Mouse
37 20%4 stable 35% 4 stable

59 stabie stable stable stable

109 30% 4 40% stable stabie

30

Pilor 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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Cip = Ciprofloxacin Cap = Capreomycin Cyc = Cycloserine 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 stat in vjvo testing approach involves the 20 inoculation of fout:si %2, C57BL/6
mice via aergvsvo ,gc/g%(i\%:éwing approximately 200 colony forming units of M. tu%é?é#gsgé 7Rv. A.
CFU Lung Study Mice aerosolized with M. tuberculosis H37Rv were examined for 10 to 12 weeks
following inoculation. Drugs (substituted ethylene diﬁmin s) were administered via the 25 esophageal
cannula (gavage) 7 days/week, ﬁf@ﬁggglggrggp@gtgdégggé days pogtdntection, Bacterial load in the
lungs of five mice per group were detesmifieshahapptoximatehaae::83 WO 03/096989
PCT/US03/15927 vyeek-iatenreals-y-vieist Frtsr-Fh '
bERMfosis drug iso

CA IU ) J:Gr‘ljy' \:\J.UI ILS .I LAY L) ugo -
the front line anti-tup nidzid| &d to 'the seldond life drdd; eth&MbutBi® I$dhtaz
ethambutol were tegted-at25Tmofkgarnd_$00Tmy/ka; TespECivety I el supsStityted ety '
compound 37, como%%]“ggngﬁd compo?fjrnd 1é , we?éseac?ﬂ 5 tesst%d ‘1'[51 lldgngb/ Ié an(}:’r% mag/kg
Figures 17 to 19 redreésent rom three, ndependent UTURg studies.|Ta each.giugyykhe
number of colony fo T?%Sget&%%}fg(CFU) 1h§t were recoverdgble and cultivatable, were detefmined during

various time intervals fgays).fRnlyesion Sfdy Tae abilfy of compeynd)SShand eampaggdi 168kt
prevent the development of gross 10 patholagy due & bacterial burdenswas|determined jn congunction
with the CFU/Lung Stiigyx (Haengross patirelogyssas degernaed by vigidssquansttaties. of; legioris on
the surface of the Idngs. Quantitation by insgection i€ a gpod surrogate for GEU determination § and
directly correlates tq therbagterial burdéens.@s détérmiféd bytthe aétaaljcolony forming/A | NA

CL (miskg/h) 353 | 804 | 324
) 3 {1

Bioavailability (%) 72 35 55 33 (08 |27

Lrine excretion (%) | .71 1.9 52 <001 <0.0 | <00 NA | NlA | N/A

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 ruled out as possible candidate. Therefore, compound 109 (NSC 722041 by the NCI) was
selected for further PK analyses.

It has been shown that compound SQI109 reaches and exceeds its Minimum
Bactericidal Concentration MBC {313 ng/m}) in plasma when administered either iv or
inatraveneously orally (p.0.), has a haif-life of 5.2 h, and has total clearance less than

15  hepatic blood flow (Figure 33, Table 20).
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units. The lesions are first visibly examined, and then the lungs are processed and plated 15 for CFU
guantification. The lesion study demonstrates the ability of the drug to prevent the development of the
disease pathology. Figure 20 represents data from a lesion study. The corresponding CFU results are

shown in Figwg jgﬁg(gﬁ%;goxicity Study Toxicity was assessed using a dose es&ﬂ%@ﬂ /%&d/y. This study
Wi

was performed

ten C57BL/6 mice per candidate. Every two days, the mice wéere administered

an increased concentration of the drug, and monitoltaebq E%r detrimental effects. The administration

scheme was 50, 1%@06%3 600, 800 and 1000

based on the goal:gf dese.sseadatic

P R SN

. The m

o EQ-_and

anakakHaal

ana

B

m aximum limit ofp}{gggtggé@'ug was
npanghthersolubility of the drugd ip.the deljvery vehicle. Compound

37 was toxic in mice at 100 kg/mg.
1000 mg/kg &nd 800 mg/kg, resped

UTTTPUUTIU 29" JJ Aty \/UIII'JUUII

ti@(ﬂ?ﬁ fFreHkld be untlerstood thatth

e-forggoing relates only to

preferred embodiments of the preg

109 wc.%gtolerated in mice at

eAtifveatidmiand that M@eheroug rdbélificatlons, or alterations, may

be made therein without departing

reference mentioned herein is here
PCT/US03116927 EXAMPLE Xl In

+ " " - 1
Uy ieorporatcy, mrits crninety, U

. 30 84 WO 03/096989

referenc

frem theyspirit and scopef the inuestion. %he entire text of each

W@?g(fpi!h}/ and Seld (‘?i@/ﬁ’% Indelxd8%
six compounds (including 37, 59 arldTkAgpwere tested in

or hitt compounds 5 Twenty

afl in vitro mOd8l of foxicity using monkey

kidney cells (Vero) and human cer\llc@mm%fﬁflls (HeLp)uging methods wll known to those skilled

+

in the art. The data from this toxicity
index (SI), the ratio of IC50:MIC (T3

|
eSSty alTa tTe —viTre Ud.td. VWCTT

pisdte@e ctivity 1ndekBeSy

er

nsed-tocalculate a selectivity
> ranging from 1.76 to 16.67.

Compound 109 has the best 10 se

eBibatrilatiti. Table 15 In vitro datador re

resentative compounds.

Compound MIC (pM) Vero IC50 (p

VIY ST (TCE0MTC)

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 Jungs and spleen (Figures 34 and 33), which is highly

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

By using an uitracentrifugation 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/mi). After iv. dosing (3 mg/kg) the compound distributes

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

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 dese

30 (Table2).
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66 15.6 28 1.76 40 15.6 251.88 41 3.13 19 2.05 59 15.6 36 2.30 55 15.6 34 2.32 57 11.7 22 2.40
377.8324.10 386.25335.28 1117.81455.76 7312.5816.48 58 12.582 6.56 78 15.6 130 8.33
109 1.56 26 16.67 15 Example XII In vivo efficacy of ethambutol analogues 20 Compounds 58, 59,
73, 109, and‘kl,(ljy)\é%%%glected for in vivo efficacy studies in a mouse model pf.JBefsqmapounds 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 fﬁgnyqnt (Figure 22). In these studies, 8-week old
inbred female mice C57BLA%%@O%E@%%MW#@M@@I@Q Witk itwhercuiasisad weeks following
infection drug treatment was initiated (deetailetprotocaliiaprovded). 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 85 W §gg969§%§n%TelySfS/lSQ&grim%%gmgrmined (Figures 23 and

24). These spudies demonsjratgethat compound ¥8@ihad activity at doses 1 and 10 mg/kg equal to

that of ethambutol at 100 mig/kg. Materials and Méthods SHiice. Bérhal€s7BLISi¢e of 8 weeks old

were purchased from Charles Riygs (Ralgigh, | <001 <001 003 001 0.04
Bv.
20 Feces <(.01 4.0 0.04 <0.01 0.06
25 Urine - - -
ma/kg
p.Q. Feces 048 0.3 112  0.08 2.0

Inifial attempts to identify metabolites of the compound 109 in urine, did not

provide evidence of breakdown products, Figure 36. For example, there was no evidence

25 for the formation of conjugated metabolites (M™ 521} in the mouse urine during first 24 hr

following compound’s administration, Figure 37. Conjugated metabolites are products of

the typical metabolic pathway N-giucoronidation formed by reaction with glucuronic acid

(D.A. Williams and T.L. Lemke in Foye’s Principals of Medicinal Chemistry, 5% Bd,
p.202).

30 EXAMPLE XV

In vitro Pharmacokinetic Studies of Compound 109

n vitro Pharmacology and early ADMET {Absorption, Distribution, Metabolism,

15  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 standiard 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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NC), housed in BSL-2 facility of BIOCAL, Inc. (Rockville, MD), and were allowed to acclimate 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 3&,((; C}Q n 1 ml was added into 25 ml medium (2-d passage[déjgg ;ﬁks) Culture
was washed twice and resuspended in PBS with 0.5% BSA and 0.05% Twee quoted 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 calcliE#edZIcEdays later. 15 Infection: Frozen sample of
culture was thawed, and diluted for concentration about 106 CFU/ml. Mice were infected with M.
tuberculosis H37Rv intravenously tis(fghdaterat iathweisdinndorr &§PBatiéd dose in 0.2 ml of PBS. 20
Antimicrobial agents. INH, EMB, Ethambutol analogues. Protocol of drug treatment: Treatment of mice
with compounds was |n|t|ated 20 days following |nfe pounds were dissolved in 10% ethanol
in water and administered by gavage (0.2 1 ﬂsC)E)/Th was given 5 days per week and
continued for four 25 or six weeks. Two, fo g six weeks follewyihng chemotherapy start mice (6 mice
per group) were sacrificed, lungs and spléenis-were removed and homogenized in sterile in 2 ml PBS
with 0.05% Tween-80. Homogenates were platé®TPeeiaPBfitdfs 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 ANGYanesdyaiipéddandgiait isomuigiificareesoftthe différéhcédSafas’ &stimated

by Student's testa,&fgh@@M@%&@%@@f@%&@ﬂ@ﬁ@ﬁﬂy@%lﬂ@gnén é@é@ @@/036&8%@/%03/15927
Results In \g)éo actlv s of nerY g ounds Th%oaﬁ:tl Eitles Ljnds are t%nc{ed in

figures 21- In"ﬁ% BeFim preseﬁfn%?n% lgites 21 (Spleen eae Was Lont rn

mice re infected
with 5 x 105 CF@M@%D@W@@@H@W@W@&%WW?M of ethambutol aﬂa!ogues 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 R/NH;
seldom vield 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 | 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-adamantancne using

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

MIC (Minimal Inhibitory Conceniration) equal or better than compound 109,

EXAMPLE VIII

Generating the Diamine Library with a Modified Linker

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

resin was purchased from NovaBiochem, Inc. Solvents acetonitrile, dichioromethane,
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5 started 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 statisticgl differgnces between activities of these compounds at 1 mgfkg.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 ggng. Statishically, syl i&é&ﬂsr@déf,e&%%&&{amh@WAEJ@{g?&M&@dE&Q%a%
concentrations 1 mg/k%n%ér%lmg/kg (Figure 22). INH was the most active drug in both spleen and

lung. Compound& 4 SradAsefabiet incsA e IHBI Rt TR iR RIgRErad&e Y Iffection
(Figures 23 and 24pthvbeerwergoifectedmitbe sy 106 Chtididtiliernenosts dfpibiBatR yvandman

chemotherapy w arted 15 Howing | tiop, Mice were.treat j H &ne ), EMB
(100 mg/kg), corr?glgéi\a%qf 9 ?gﬁfﬁ’%}%%&%ﬁ%ﬁ/ﬁg %n%%t\grlr{?gﬁf_gs?}%gg%&gn% I %%glr%gégr%g/kg).
Mice were tréatewxwe@%.(ﬁw& tHé2sp [ERSHoa AU S ORI AN Do HPHERCAPRIZRTGAS 10

mg/kg and 25 mgésgnhad activiynemunrl/Reidhat i3 B Qg kgioanmbit 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 lufiesighifitantadifferBine dyastvisesddictivitid shof amese awntipowntsevagemot

detected. Compaynds H8.anddikL 456 aptiva,ihyive iubath shieenand luRgnhoweyel, raampounds 73
and 109 are greferable. The results of these experiments iﬁ;licate that}ﬁ?lgé)?rg, ounds 73.and 109 in
S

low concenthitioS SHRnESRER TR G I S F ENTE T8 hgTRBC e A BriEsund 109
shows higher activityhd éstivigofronnipoatidisupidtarioe58 wieb qoe dttrisdri 2B6) midle dnfeatedywith 5 x
105 CFU M.tub%%@g(?ﬁggl?v 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 similafte EMBL1G0 MR RBkersdssioad of bacteria on 1.0-2.0 logs. 87

15 A suspension of the Rink-acid resin (coverage of 0.43 — 0.63 mmol/g), 6 g (up to
3.78 mmotl), in 80 ml of 2:1 mixture of dichioromethane and THF was disitrubuted into 20
tubes, 4 ml per tube, filtered and washed twice with THF. A solution of
triphenylphosphine (5.7 g, 21.75 mmol) in 40 mi of THF was added, 2 ml/itube, followed
by the addition of a solution of hexachloroethane (5.09 g, 21.45 mmol) in 20 ml of THF, I

20 ml/tube. After 6 h the resins were washed with THF (2x4 ml) and dichloromethane
{(2x4dml).

Step 2. Addition of the first amine.
Each tube was charged with 3 ml of dichloroethane, EtNiPry, (0.2 m} 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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WO 03/096989 PCT/US03/15927 Among studied compounds 73 and 109 are the most preferable,
because the highest capacity to decrease mycobacteria in organs and its parameters of toxicity and
pharmacology kinetics. 5 EXAMPLE XIII In vivo toxicity Preliminary dose acceleration studies in mice
have indicatglthapsegpound 109 10 can be well tolerated at doses up to 809, mglkgsand compound
59 up to 1000 mg/kg. Compound 37 was fatal at doses 100 mg/kg (Cii.f Barry, MAID, unpublished

results). Compoundsge%%yvgﬁym%sﬁl%ﬁ%gl&@ I?gtg&%@ a%gj}hggﬁochloride at five different doses, and 37
g :

- solely as hydrochloride salt at two doses. Mice were given a one-time dose of the compounds at

concentrations 100, 300 or 15 1000 mg/kgﬁusin%);[h,?h?avage method. Each dose of each compound
consisted of one group B EHICERITATERRY SEtheiive AR B R Ml e BB YoM B MRS ion of the
experiment. Micevgtirvimihgf ciidhiwveelcthast-diagladnmmibratien twirsishorficddl CatieaP ongahs were

aseptically remoygd.and asevadierstnemalliss pad ifense.ab dius AN MR (majko)

is the highest dose that results in no lethality/tissue abnormality. Methods: 1. Treatment of mice:
C57BL/6 female Hio t8-@weds th 2YE £ a4 dAe T dsélof e Bhpouha o™
concentrations 1@6ypafatier 1006 rmgikeghusmgdhegatiged method withel compound$ BMfdisdolved in

the appropriate qqrenlfalign.ofsiandlaadn disliecnaleh and AU SiEd R Abimaef 0.2m1

per mouse. 2. Observation of mice: Mice will be observed 4 and 6 hours post administration, then
twice daily for or@WeROSH AFi{EAZERS %d?f‘v%‘fgﬂtedfﬂ‘i’i%é”?/\fﬁlﬁBE‘?ﬂo&’éf@e%‘Bﬁh&{eH‘Wﬁwﬂout the
study. 3. Assesspient B diogidexicify(celenhibiting-signsd ¢f:amy)abrbehadyajpppearaict o030

behavior or {ose, ARG, &GHaUPIN VRICR.GIN: Tlse A8 nalsy b gy ol sacrifced

for assessment c?fuarug toxicity. Critical organs will be aseptically removed and observed; tissues from
the liver. heart. d@#l W&H*@@ﬁl&ﬁgﬁ@ Ji5ee subjected for quality control using MS spectra.

Step 4. Alkylation of the amino group.

Deprotection. Ten prepared resins from the first three steps were pooled together,

15 leaving approximately 0.05 g of each in the individual vials for all necessary
deconvolutions. A suspension of the resin mixture (2.0—- 2.5 g) in 100 mi of a 2:1 mixture

of dichloromethane and THF was distributed into two 96-well filterplates and filtered using

a filiration manifold. 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 fiitered, washed with 0.2 ml of DMF,
and deprotection was repeated with 0.2 ml of 20% solution of pipendine in DMF and
allowed to stay for 20 min. After that plate was fiitered, 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 solutien 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 (.05 ml of ENPr; in dichloromethane (0.022 mi, 0.13 mmol,

10 mol excess to loaded resin}. Each well in rows B through H was charged with 0.1 m] of

THF, 6.160 mi 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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88 WO 03/096989 PCT/US03/15927 placed into 10% formalin solution. These fixed tissues are
sectioned and examined for abnormalities resulting from drug toxicity. These studies indicate that the
maximum tolerated dose for the compound 109 is 600 mg/kg (Table 16). No visible changes in organs

were observqg D956 R90 mg/kg was 5 fatal: out of a group of 3 mice, two apj | ithin 3 days
0 : pERalsdipd W y
(Table 17). Compound 37 was well tolerated at doses 100 and 300 mg/kg. No visib(l}g}?;ganges in

organs were observed. Aﬁgig@gﬁ%ex er| ts40 evaluat ¥jmum, in. Vivo
efficacy for the c%°'5#§8ﬁﬁd 7 are 2'(‘akilgn)rge ?:%}ﬁagusg%ee 0 %%1%6%%@}%%%%%%% Zgrfglg%%m

tolerated dose foPthdecerApEanernt 0o N =35dirvaties. Wito Bl 093¢ 169 B 0% EIr @X100 mg/kg

300 mg/kg 600 mgikgrka@0stae-me/kaiengikamviiceziay of Mice Day of Mice Day of Mice Day of Mice
Day of death death death death Day death | 04.08.03133332-1 04.09.0323313222

04.10,03333322 04.11.03433311412 t04.130363331062 04.14.037333-215Table
17 Determination of a maximum tolerated dose for the compounds 109 and 37 in mice. Date 37 at 37

at 109 as HC? 109 as Tﬁs&\p 5. 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, 0.6 mi per well {0.28mmo] of Red-Al per well), and
aliowed to react for 4 h. After the reaction completion the resins were filtered, washed

with THF (2x1ml), methanol (3x1ml} and dried in the filtration manifold.
10

Step 6. Cleavage.

This step was carried out using a cleavage manifold. The reaction plates (placed on

the top of the collection plates in this manifold) were charged with a 10:85:5 mixture of

TFA, dichloromethane, and methanol, 0.5 ml per well. After 15 min, the solutions were

15  filtered and collected imto proper wells of the collection plates. The procedure was
repeated. Solvents were evaporated on a speedvac, and the residual samples were ready for

testing.

Deconvolution Example.

20 Deconvolution of the active wells was performed by re-synthesis of discrete
compounds, from the archived FMOC-protected U-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 Tepresentative 96-well deconvolution plate is shown in Table 28, Figure 52.
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100 mg/kg 300 mg/kg salt at salt at 800 mg/kg 800 mg/kg Day Mice Day of Mice Day of Mice Day of
Mice Day of death death death death 04.29.031333104.30.032332/121 05.01.033331/113
1 05.02.034331.1 05.03.53311 0504633!'11 05.05.0373311 2089 WO 03/096989
PCTIUSO03/1399 5 /f8AMPLE XIV Pharmacokinetic studies of the compounds37ya3,,a3nd 109 5
Initially, analytical methods for determination of the compounds had been developed that allowed to

carry out all the PK exp@ﬁmgams&%ﬁw@s@ﬁemcﬁmép@abﬁqf resgrintian.aftheexparinent: (1)

plasma spiked with tested compounds and 10 uL of Terfenadine or plasma samples (200 uL) added;

(2) ACN (2 mL) atifeha B itite Broteitt At Bph st 2806 MY () ebsp dPAesStiariatant to

dryness; (4) add 280w ff e Redddtutimgndaieertznvatizgrdiotvwith D% iod toifitrprdametic aiict)
ammonium acetais (B0/2 Q) VOHRY, S0 AR IS B R RRENAIANELO)EN LGIMSI NP B8 S6iex AP

3000. Blostablllty studies of the compounds in plasma were carried out usin concentratlons l and 15

mg/ml. The cdm Mggﬁﬂféyé?ﬁgﬁﬁ%‘i%aférsﬁecfoéc%?@ S8R a8 Prrgeighd iV as found
that all tested comepedritshyeviCstable in plasmayaif itz ZECMIHIZandprodidid a4 hraTéblef 18

Biostability of testgd, comPRWES BRIASIOR - ided in Table 30, Figure 53.

Compound 673
N ~[{2-methoxy-1- naphthyi)methyl} S-Dheny!—N -(3-phenylpropyi)propane-1.2-diamina, Mass
10 spectrum (ESH m/z (MH) 438.2

Compound 674
NA[2- (benzytoxy)ethy!] N -(3,3- -diphenyipropyh)-4-(methyithio)outane-1,2-diamine. Mass specirum
ESH m/z (MH)” 4834,

I5
Compound 675
N'-(3,3- dlphenylpropyi)~4 {methylthic}- -NP-(3- -phenylpropyt)butane-1,2-diamine. Mass spectrum
(ESH myz (MH) 447.2

20 Compeound 675
NZ-{cyctohexytmethyi)-N*-(3,3-diphe.nylpropyl)—4-(mathyithio)butane«1 2-diamine. Mass spectrum
(ESH m/z (MH) 4251

Compound 8§77
25 N33 -diphenyiprapyl)- J-NP-{2-sthoxybenzyl)-4-(methylthic)butane-1,2-diamine. Mass spectrum
(ESH) m/z (MH)" 463.1

Compound 678
Nz- 2-{benzyioxyiethyl}- N~ -[{6,6- dlmethy!btcyclo{S 1.1hept-2-ylimethyi}-4-{methyithio)butane-1,2-
30  diamine. Mass spectrum (ES) mvz (MH)” 408.3

Compound 879
N'-[{6,6-dimethylbicyciol3 .1 .1}hept-Z-y!)mamyl}-t;—{mezhyfthio}-!vz-( 3-phenyipropylibutane-1,2-
diamine. Mass spactrum (ESIH) m/z {MH)” 388.5

35
Compound 680
Nz-{2-ch&cro—4-ﬂuorobenzyl)~4~methyi~N1~{4»methyib6nzyi)pentane»1 2-diamine. Mass spectrum
{ESH m/z (MH)" 363.3, 365.5; (MCH,CN) 403.3, 405.3,

40  Compound 681,
- <[2-{benzyloxy)ethyi]- N'- -[Z-(4-methoxyphenyljethyi]- 4-methylpentane-1,2-diamine. Mass
spectrum (ES1) m/z (MH)* 385.1,

Compound 682.
43 NZ-[3-(4-c:hﬂomphenoxy)benzy!}- -j2-{4-methoxyphenyhethyil-4-methyipentane-1,2-diamine. Mass
spectrum (ESI) mvz (MH)" 487.1, 468.2.

Compound 883.

N -{4-isopropylbenzyl)-N'-{2-(4-methoxyphenyllethyl]-4-methylpentane-1,2-diamine. Mass
50 spectrum {(ESD m/z (MH)" 3B3.3
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Comp. Human Dog Rat Mouse 37 20%1 stable 35% y 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 ini d to mice simultaneously orally at 25 mg/kg, periton kg, and 35
intravenouslf lgt%gigé%%end that doses 15 and 7.5 mg/kg caused death of mic%é,‘!{l %%ggg g appeared
lethargic immediately Aftesgosing but then appeared normal appearance a few minutes later; 3 mg/kg
displayed no advetge+eattansanthencesrastiged- asHalyanenoigdoses-Qbtainied taia are
presented on Figrs8BUESH mériHE 23pfes téd SoRipsiiTaR e studied under the NCI' indexation NSC)
and summarizeddp, Tahle 9. 90 WO 03/096989 PCTIUS03/15927 Table 19 PK Parameters of tested
compounds 37, 58,[andniiSpétena-casseite-desingds meendNi A-daoindctesiatdetruRaBse i.v. i.v. i.v. f
i.p. i.p. i.p. P.O. pré. () 35¢émpounds 37 59 109 37 59 109 37 59 109 Dose (mg/kg) 3336 6 6 25
2525 AUC(ngh/m).9n4 #84 100 137 272 109 160 169 655 F 7 P 7 Cmax (ng/mL) 970 296 119 630
217 935 26328. 722 £hidrb-2(brpibeyG-4-rbetyd 19- 8- FrdndiNbA)DERahA 2- G hr(reukedh}rd&3:804 324 n .1 n
Bioavailability (YF$23585)3337¢.78.9 Urine excretion (%) 71 1.9 .92 <0.0 <0.0 <0.0 N/A N/A N/A
Compound 687.

N?-[3-({4-chicrophenoxy)benzyll-4-methyi-N'-(3-phenylpropyl)pentane-1,2-diamine. Mass spectrum
15 (ESD myz (MH) 451.1, 453.3.

Compound 58B.
NE—{4—isapropylbenzy§)-4—methyl—N1~(3—phenylpropyl)pentane-1 ,2-diamine. Mass spectrum (ESI) m/z
(MH) 367.3.

20
Compound 689
4-methyi-!\!2—{(2E}-3-phenyIprop-Z-enyi}-Nﬁ{?’-phenyipropyﬁ)pentane—1 ,2-diamine. Mass specirum
(ES1) m/z {(MHY 351.2.

25  Compound 680
Nz-{2—ethoxybeﬂzyi)-dumethyi-hl’~{3~phenylpropyl}pentane—1 2-diamine. Mass spectrum (ESIH) m/z
(MH)" 388.1.
Compound 881,

30  N-decanhydronaphthaien-2-yl-N'-[2-(4-Auorophenyl)ethyl}-3-thien-3-yipropane-1,2-diamine. Mass
spacirum (ESDH miz (MH) 415.3.

35
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_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 ruled out as possible

candidate. Therefare.qgpmpound 109 (NSC 722041 by the NCI) was  selecteg-iondeitfiesK analyses.
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.o.),
has a half-life of 5.2 In, and has total clearance less than 15 hepatic blood flow (Figure 33, Table 20).
91 WO 03/096986BEHEES03/15927 Table 20 Pharmacokinetic parameters of the compound 109.

Parameters i.v. p.o. 5 e [ 223 . (nge 2,254, . 118, (M35 52, ax(ng/mL
1053 155 T 0031 CL (nOKg 3188 Uik (k) 11620 Bty S 2 s el

bioavailability is only 38Y6TWAHen SPrhiSterer .0 Bt tHeiE EHMITPBY RS UmGuRHSEu8 istribution
pattern. Tissge distributipagtydBstavedewiaostiatat Shati St @8dpHimerityndiBtriectés/inde the lungs

and §pleen (Figures 3%@%35% &/}/@}lﬁ%@ hj'igjﬁlé/ﬂqgé@ntageous for a infection that characteristically
manifests as a lung dlsease.slgy using an’ultracentrifugation method, it was found that plasma protein

binding of 25 the compaundr 109 faepncentiaéiandependent rthyatiesafam 1584 @0bag/ml) to 74%
(200 Snider, D.E.Jr; Thomton, G. “Treatment of Tuberculosis and Tuberculosis

Infection in Adults and Children. The American Thoraic Society and the Canters
10 for Disease Control and Prevention,” Am. J. Respir. Crit. Care Med, 1994, 149,

1359-1374,

3. Farmer, P.. Bayona, 1., Becerra, M.; Furin, J.; Henry, C.; Hiat, H; Kim, J. Y.,
Mitnick, C.; Nardell, E.; Shin, S., “The Dilemma of MDR-TB in the Globa! 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.8; Kim, S.J;; Chaulet, P
Nunn, P., “Global Surveiliance for Antituberculosis-drug Resistance,” 1994-1997.
N. Engl. J. Med 1998,338, 1641-1649. [Erratum, N. Engl. J. Med. 1998, 339, 1391,

3. 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.; Eiglmeter, K.; Gas, S; Bamry, C. E. 3%, Tekaia, ; Badcock, K.; Basham, D;
Brown, D.; Chillingworth, T.; Connor, R.; Davies, R.; Devlin, K.; Feltwell, T
Gentles, S.; Hamlin, N.; Holrovd, S.; Homusby, 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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ng/ml) to 48% (2000 ng/ml). After i.v. dosing (3 mg/kg) the compound distributes between plasma and
red blood cells in a ratio 70.6: 29.4. 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 (Taflg fdaavO 03/096989 PCT/US03/15927 Table 21 Amounts gf-thecompound 109
cumulatively excreted in mouse urine and feces following single administration. Dose/ Samples Period

after dosing (1) 10 RogteJorat0 it gt 2433 0:3%3 malkadrine <001 SOALA03 0,01 004
I.V. Feces<001001004<0010062 Urine - - --mg ’PO Feces 0.48 0031 112 0.08 2.0

Initial attempts to |dent§39‘ﬁli’é?él98ﬁ{e%h6ﬂﬁ@’dﬁrﬂ‘ﬁo%ﬁv&1%@%t iR FafePHBY SPaviERF b lid&RCe of

breakdown products, FRyurkeabF komexarigie, hewe was no evidence 25 for the formation of

conjugated metaQO“te%yV'a%%%) 13 e EIQ&%‘%‘ s Wine. %!1”1;,% first, 24y, following, compouad ...

administration, Figure 37. Conjugated metabolites are products of the typical metabolic pathway
N- glucoronld%tlon form@él‘ﬁi/%&ﬁl@ﬁli}ﬁ?ﬁ @%NFMYG%WWTWIH%J% dhd MEripeMRESn Foye's

Principals of Medicinal Givgnaisby et Edenprib2pB0EXAMRILE XV In vitro Pharmacokinetic Studies
of Compound 109In vigo Bharmacalogy and ety ADME T 400R0IRIN RisiHbyton:Mgiabelism.
R.G., “Structure-activity Studies Leading To Ethambutol, A New Type of
Antituberculosis Compound,” Ann, N. Y. Acad. Sci 1966, 135, 686.
10 11 Deng, L.; Mikusova, K.; Robuck, K. G.; Scherman, M.; Brennan, P. 1, McNeil, M,
R., “Recognition of Muliiple Effects of Ethambutol on Metabolism of
Mycobactenial Cell Envelope, “Antimicrob. Agents Chemother. 1995, 39, 694-701.
12. Lee, R. E... Mikusova, K.; Brennan, P.J.; and Besra, G.5.; “Synthesis of the
Mycobacterial  Arabinose Donor  B-D-Arsbinofuranosyl-1-monophosphoryl-
i35 decaprenol, Development of a Basic Arabinosyl-transferase Assay, and
Identification of Ethambuto! As An Arabinosyl Transferase Inhibifor,” J. Am.
Chem. Soc. 1995, 117, 11829-11832.

13, Belanger, A.E.; Bestrz, G.S.; Ford, M.E.; Mikusova, K., Belisle, 1.T; Bremman, P.J ;
20 Inamine, .M, “The EmbAB Genes of Mycobacterium aviom 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.; Bernasconi, C.; Stockbauer, K.E.; Wieles,
25 B.; Musser, JM.; Jacobs, W.R. Jr, “The Emb Operon, A Gene Cluster of
Mycobacterium Tuberculosis Invoived in Reststance to Ethambutol,” Nat. Med
1997, 3, 567.
i5. Cuervo, J.H.; Weitl, F.; Ostretch, J.M.; Hamashin, V.T; Hannah, A.L.; Houoghten,
R.A. in Peptides 1994 Proceedings of the European Peptide Symposium; Maia
30 HSL Ed., Esom: Leiden, 1995, 465-466.
16. Silen, J.L; Lu, A.T.; Solas, D.W., Gore, M.A.; Maclean, D.; Shah, N.H.; Coffin,
IM.; Bhinderwala, N.S.; Wang, Y.; Tsutsui, X.T.; Look, G.C.; Campbell, D.A
Hale, R.L.; Navre, M.; Deluca-Flaherty, C.R., “Screening For Novel Antimicrobials
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35 Excretion, Toxicity) studies of the compound 109 were contracted out to CEREP (15318 NE 95'h
Street, Redmond, WA 98052, USA, www.cerep.com, tel 425 895 8666) under a Service Agreement
and included testing against 30 stand~,rd receptors (see CEREP Tables 22 and 23, provided in
Figures 38 agg,39:ihgCYP450 enzymes, hERG (K+ channel), aqueous sojiifity,pregdicted intestinal
permeability, and metabolic stability (data presented 40 in Figure 40 Tables 24(a-m)). 93 WO

03/096989 PCT/US03/3382 £:E4AMPbpiidaiR (4-HrdamanlyNeihyenediaming. sQRISAdH HN~~N
5 L~ Compound SQBisAd Compounds with the best Selecti\gty In?eig]es, such as 109, 58, 73, 78,

(Table 15) and good ir P8 datE CHEIRAHE LA A4 IR A taRe fragihent (Figure 20). A compound that

10 would have sdlely tHisstrdggmetitKonthatinsideslof GheostizyldvieMidke Bholdencantemmptat&d..During
preparation of targeted 100,000 eoyrpound library of aihambuighanaleauss 79RO 158MRENds were

proven to be formed, but 30,000 were failures. This particular compound was not initially detected
perhaps because it wad SARFEeEEd FFEsRPRWRERIS: DetBasd AL hetaPHAIS ETETS steric
factors. 15 In the synthéttessetremeoasett febgreparation of the library Scheme | (Figure 41), sterically

hindered amines@n th%?ﬁﬁ&%é&%@a{}%ﬁ&@%@%@%% Analyzing MS data for a number of original

plates it can be stated that 2-adamantanamine when used as RINH2 seldom yield desirable products

and this can be eXblaingtFB@ebu8eVor SXiespie B TRbERigrHiNaey Teaba SrgatMe2tp 2 or
step 3 of the synthesis Gehefran? drigtite, 4 Ty-20-Gonipountd SABBAT. can be prepared by "wet
chemistry” yging 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 symmetridd natBfe¥ihis-eopolintlasivé §hderpdaity AltvMahersiey! (Wehdve

Resin; A New Versatile Solid Support for The Synthesis of Secondary Amines,
“Tetrahedron Lett, 1998, 39, 8533,
21, Zuckermann, R.N.; Kerr, SB.H.., Moos, W.H., “Efficient Method for The
15 Preparation of Peptoids [oligo(N-substituted glycines}] by Submonomer Solid-
phase Synthests,” J. Am. Chem. Soc. 1992, 114, 10646-10647.
22. Gordon, D W.; Steele, I, *Reductive Alkylation on a Solid Phase: Synthesis of a
Piperazidione Combinatorial Library, Bioorg. Med. Chem. Lett. 1995, 5, 47.
23, Liu, G.; Ellman LA, “A General Solid-phase Synthesis Strategy for The
20 Preparation of 2-Pyrrolidinemethanol Ligands,” /. Org. Chem. 1995, 60, 7712.
24, March, 1., “Advanced Organic Chemistry,” 3xd Ed., Wiley, New York, p. 916,
25, Luknitskii, Vovsi., Russ. Chem. Rev, 1969, 38, 487-494,
26, Lee, M.H.; Pascopelia, L.; Jacobs, W.R.; Hatfuli, G.F., “Site Specific Integration of
Mycobacteriophage L5: Integration-Proficient Veciors for Mycobacrerium
25 smegmatis, Mycobacterium wberculosis, and bacilli Calmette-Guerm,” Proc. Matl
Aecad. Sci USA 1991, 88,3111,
27. Shawar, R.M.; Humble, D.J.; Van Dalfsen, J.M.; Stover, C.K.; Hickey, M.].; Steeie,
S.; Mitscher, L.A.; Baker, W., “Rapid Screening of Natural Products for
Antimycobactertal  Activity By Using Luciferase-Expressing Strains  of
30 Mycobacterium bovis BCG and Mycobacterium intracellulare,” Antimicrob. Agenis
Chemother, 1997, 41, 570-574.
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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 VIl Generating the Diamine Library
with a ModifigehLinkat30 General Methods: All reagents were purchased froE& rAldrich. Rink
acid resin was purchased from NovaBiochem, Inc. Solvents acetonitrile, dichloromethane, 94 WO

03/096989 PCT/YS03/1394 i+ duglyligram kﬁi‘l%kaﬂ%?r‘étgb%b'ef e @&Uﬁ%ﬁ@a&@%&%@ﬁ%@’dmfuraﬂ

were purchased from Aldrich and used as received. Solid phase syntheses were performed on Quest
210 Synthesizer (ArgoHalitteEpinotbgidsiaindoeSHibin s ARERTSIRFEeRAbRIMRL MR an
Polyfiltronics and Robbinsiseieatifigd-f apasationt ofdha splventsiivas done using 5 SpeedVac AES
(Savant). Mass spectra data were obtained by Electrospray lonization technique on Perkin
Elmer/Sciex, API-300, TQMS with an autosampler. The activation of the Rink-resin, the addition of the
amine, and the acylation step were carried out in 10 ml tubes using the Quest 210 Synthesizer.
Removal of the FMOC 10 group, reductive alkylation reaction with carbonyl compounds, the reduction
with Red-Al, and the cleavage from the solid support were carried out in 96-deep (2ml) well, chemically
resistant plates. Step 1. Activation of the Rink-acid resin. 15 A suspension of the Rink-acid resin
(coverage of 0.43 - 0.63 mmol/g), 6 g (up to 3.78 mmol), in 80 ml of 2:1 mixture of dichloromethane
and THF was disitrubuted into 20 tubes, 4 ml per tube, filtered and washed twice with THF. A solution
of triphenylphosphine (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, | 20 ml/tube. After 6 h
the resins were washed with THF (2x4 ml) and dichloromethane (2x4m1). Step 2. Addition of the first
amine. Each tube was charged with 3 ml of dichloroethane, EtNiPr2, (0.2 m\ 1.15 mmol),
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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 4m1.
The reaction was carried for 8h at 45C and 6-8 h at room temperature. The resins were filtered, .
washed with a 2:1 mixture of dichloromethane and methanol (I x4ml), then with methanol (2x4m1),
and suck dry. 30 95 WO 03/096989 PCT/US03/15927 Step 3. Acylation with Fmoc protected amino
acid. The resins were pre-washed with dichloromethane (2x4ml). Each tube was charged with 2 ml of
dichloromethane, HATU (2 mot excess to loaded rfE ail? (S').14 g, 0.39 mmol, dissolved in 1 ml of DMF),
and 0.47 mmol (2.5 mot excess to loaded resin) of amino acid 5 dissolved in 1 ml of DMF, and allowed
to stir for 8h at 45C and 6.8 h at room temperature. After 16 h the resins were filtered, washed with

1:1 mixure of PME A dishiromeihane (S sighlprmetan (x3m and acylaton vas repeated

with the "'samé amount oéjrea?éents. t the end, the resins were filtered, washed with 1:1 mixture of
DMF and dichloromethane (Ix3ml), and methanol (3x3m1), sucked dry (on Quest) for 30 10 min and
transferred into vials (one resin per vial), and dried in a desiccator under vacuum_ for th. After this step
- all resins were subjected for quality“control using MS spectra. Step 4. Alkylation of the amino group.
Deprotection. Ten prﬁpﬂ@d resing from the first three steps were pooled together, 15 leaving
approximately 0.05 g of eachirrthe i il vials for all necessary deconvolutions. A suspension of
the resin mixture (2.0- 2.5 g) in 100 m] of a 271 mixture of dichloromethane and THE was distributed
into tweeo sl fistenstatésrand filtered using a filtration manifold. The reaction plates were transferred

into combiclamps,ap% ;¢ MLaE20%,50lution. af pipgNidineiv MR wastadded tanemayedrmoc
protecting group and 20 allowed to sta@/*jor 10 min. After 10 min plate was filtered, washed with 0.2 ml

of DMFC-aritk gy StecabiiWhasidpafed fitha!ntordsvaoluficr S19BERENe 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),
and (Wher_ein RE R, and)R3 are independently selected from H, Cay alkenyl, Coq alkynyl,

Co. aralkenyl, Cy4 aralkynyl, Ca.g cveioalkyl, Cs.q cycloalkenyl, halide, C; g alkoxy, aryloxy, Ci.g

- alkylthio, arvithio, silyl, siloxy, amino or combinations thereof; or
wherein R; is selected from H, C,. alkenyl, alkynvl, C, aralkyl, Coy aralkenyl, Cos
aralkynyl, C, cycloalkyl, Cag cycloalkenyl, halide, C;¢ alkoxy, aryloxy, Ci.g alkylthio, arylihio,
silyl, siloxy, amino, and NRyR; is derived from a cyclic secondary amine; and wherein aryl or ar

refers to a Cq to Cy4 aromatic group.
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Reaction with the carbonyl compounds. Each well in row A on the reaction plate 25 was charged with
0.1 ml of dichloromethane, 0.08m1 of --I.OM solution of appropriate acid in DMF from master plate,
0.05 ml DMF solution of PyBrop, (0.015 g, 0.03 mmol, 2.5 mot excess to loaded resin) and 0.05 ml of
EtNPr2 in dichloromethane (0.022 ml, 0.13 mmol, 10 mot 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 96 WO 03/096989 PCTIUS03/15927 solution of NaBCNH3 were added. The reaction
plates Were sealed and kept at RT for 72h. At the end, the resins were filtered, washed with THF,
DCM (Ix| m‘f;g andfgrled in desiccator und r vacuum for 2h. 5 Step 5. Reduction with
Red-Al. he re I AWl R AR R S BB RS Afr% mixture of Red-Al (65- w% in
toluene) and THF was added, 0.6 ml per well (0.28mmol of Red-Al per well), and allowed to react for
4 h. After the reaction completion the resins were filtered, washed with TIE (2xIml), methanol (3xIml)
and dried in the filtf \ manifold. 10 Step 6. Cleavage. This step was carried out using a cleavage
ates (placed on the top of the collection plates in this manifold) were charged
with a 10:85:5 mixture\of TFA, dichloromethane, and methanol, 0.5 ml per well. After 15 min, the
solutions were 15filtert s |nto proper wells of the collection plates. The procedure was
repeated. Solvey sre eVdpdrated orBspeedvac, and the residual samples were ready for testing.
Deconvolution Example. 20 Deconv
discrete compounds, from the a | FMOC-protected 0-aminoacetamide resins (10 resins, 0.05-
0.10g each), which were set asiae e end, of the acylation step before the pooling. Each resin was
assigned a discrete column (I, or 2, or 3, etc.) in a 9&well filterplate, and was

LD ey
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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. 97 WO 03/096989 PCT/US03/15927 The reaction plates were sealed
and kept at RT for 72h. At the end, the resins were filtered, washed with THF, DCM (IxIml), methanol
(2xIml) and dried in desiccator under vacuum for 2h. Reduction and cleavage were performed
according to ste 3 and 6 of the synthetic protocol. The product wells from the cleavage were

analyzed by ES 5 (Electrospray lonization Mass Spectroscopy) to ensure the identity of the
actives, and wete=teste

he MIC assay. A summary of the ESI-MS data is provided below. A list of
compound hits and g f i

N Table 30, Figure 53. Compound 673

Lohenyl-Ni-(3-phenylpropyl)propane-1,2-diamine. Mass 10
8\\\2;%&5;

N2-[2-(benzylox yl]-N'-(3,3-diphenylpropyd)-4-(methylthio)butane-1,2-diamine. Mass spectrum

(ES!) mlz (MH)" 463.4. 15 Compound 675

. N'-(3,3-diphenylpropyl)-4-(methylthio)-N2-(3-phenylpropyl)butane-1,2-diamine. Mass spectrum (ESI)

pound 676 '

N2-(cyciohexylmeghyl)-N;-(3,3-diphenylpropyl)-4-(methylthio)butane-1,2-diamine. Mass spectrum

7\
T/ Y
d N /7\\/Me
Me X
Me Me
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(ESI) m/z (MH)" 463.1 Compound 678 N2-[2-(benzyloxy)ethyl]-N'-[(6,6-dimethylbicyclo[3.1.1
|kept-2-yl)methyl]-4-(methylthio)butane-1,2- 30 diamine. Mass spectrum (ESI) m/z (MH)4 405.3
Compound 679 N'-[(6,6-dimethyibicyclo[3.1.1
Jhept-2-yHmethyll-4-(methylthio)-N2-(3-phenylpropyl)butane-1,2- diamine. Mass spectrum (ESI) m/z
(MH)' 389.5 35 Compound 680

~ N2-(2-chloro-4-fluorobenzyl)-4-methyl-N'-(4-methylbenzyl)pentane-1,2-diamine. Mass spectrum (ES!)
m/z (MH)} 363.3, 365.5; (MCH3CN) 403.3, 405.3. 40 Compound 681. N2-[2-(benzyloxy)ethy1]-
N'-[2-(4-methoxyphenyl)ethyl]- 4-methylpentane-1,2-diamine. Mass spectrum (ESI) m/z (MH)' 385.1.
Compound 662.
N2-[3-(4-chloropterntxy)benzyl]-N'-[2=t4=methoxyphenyl)ethyl]-4-methylpentane-1,2-diamine. Mass
spectrum (ESI) m/z (MH)-467.1,469.2. Compound 683.
N2-(4-isopropylbenzy!)-N-{2-(4-methoxygheny!)ethyil-4-methylpentane-1,2-diamine. Mass 50
spectrum (ESI (MH)" 383.3 98 /096989 PCT/US03/15927 Compound 684.
-[(2E)-3-phenyiprop-2-enyl]pentane-1,2-diamine. Mass

G

;or
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(ESI) m/z (MH)' 377.2, 378.9. Compound 687.
W-[3-(4-chlorophenoxy)benzyl]-4-methyl-N-(3-phenylpropyl)pentane-l,2-diamine. Mass spectrum 15
(ESI) m/z (MH)' 451.1, 453.3. Compound 688.
N/-(4-isopropylbenzyl)-4-methyl-N'-(3-phenylpropyl)pentane-1,2-diamine. Mass spectrum (ESI) m/z
(MH)' 367.3. 20 Compound 689
4-methyl-N2-[(2E)-3-phenylprop-2-enyl]-N'-(3-phenylpropyl)pentane-l,2-diamine. Mass spectrum (ESI)
m/z (MH)' 351.2. 25 Compound 690
N2-(2-ethoxybenzyl)-4-methyl-N'-(3-phenylpropyl)pentane-1,2-diamine. Mass spectrum (ESI) ink
(MH)- 3@9'1' CR%%?H{&%@%&X Qe diamine compound selected from ) o
NZ-decahydronaphthalen-2-yI-N'-[2-(4-fluorophenyl)ethyl]-3-thien-3-yipropane-1,2-diamine. Mass
spectrum (ES!) m/z (MH)' 415.3, 35 99 WO 03/096989 PCT/US03/15927 References 1. Dye, C.;
Scheele, S.; Dolin, P.; Pathanig;y .; Raviglione, M.C., "Consensus statement. Global Burden of
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4, The substituted ethyiene diamine compound of Claim 1, wherein NHR; or NRaR3, or
both NHR | and NR,Rj5 of the substituted ethyiene diamine has the chemical structure
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103 Claims 1. A substituted ethylene diamine compound of the formula R4 RjHN NRZR3 or salts or
isomers thereof wherein R4 is selected from H, C;_8 alkyl, aryl, heteroatom substituted CI-8 alkyl and
aryl, C2_4 alkenyl, C2.4 alkynyl, aralkyl, C2_4 aralkynyl, C3.8 cycloalkyl, C3.6 cycloalkenyl; and
wherein RI, R2 and R3 are independently selected from H, C24 alkenyl, C_4 alkynyl, C2.4 aralkenyl,
C2.4 aralkynyl, C3.8 cycloalkyl, C3.6 cycloalkenyl, halide, C;_8 alkoxy, aryloxy, C.8 alkylthio, arylthio,
silyl, siloxy, amino or combinations thereof; or wherein R, is selected from H, C2.4 alkenyl, alkynyl, C.8
aralkyl, C2_4 aralkenyl, C2.4 aralkynyl, C1_8 cycloalkyl, C3.6 cycloalkenyl, halide, C;.8 alkoxy,
aryloxy, CI-8 alkyfthioy, arylthio, silyl,.siloxy, amino, and NR2R3 is derived from a cyclic secondary
amine; and whérein aryl or ar refers to a C6 to C14 aromatic group. 104 2. A substituted ethylene
diamine compound selected from NH Me Me-,Me 6--\NH_/-H Me H NH ~NH s NH ~uun nu (s) c-

Me : 105 Mrs NH
1 ) M
NH ©

Me\/MB

Me :



NH Me rs~ Me "Me NH Me. NH Me e Me Z~ Me Me N OhNSLMe Me 106 N HNS NH/-NH OEt /
OH OH /3NH~HMe OH ;or V'(e) e _Me NR NH-/H Me 107 3. A substituted ethylene diamine
compound selected from Me

Ph
| /A/ |
z\wr ™ “or

' H
H—/_

6. A substituted ethylene diamine compound selected from

Me e
)\/\/[&\/\

H
Mie (€) N/\/ N
H £
Me \ (ﬁf)\ N/\/ N
H ;



H~-NH FIN Isl %NHrI Me (s) me HN U-gNH~ NH U-gN Me 108 NH ,D6NH-/-0 ; NHS Me Me (R)
Me Me NH NH-/E) Me\JNH NHJ N 109 Me HN~N Me H NH- Me -NH %NHIIMe / NH or

MANWND

AR 9

7. The substituted ethylene diamine compound of Claim 6, wherein the substituted ethylene

diamine compound 1s
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N Hs' NH~ (RI Me (s) Me 4. The substituted ethylene diamine compound of Claim 1, wherein NHR]
or NR2R3, or both NHR1 and NR2R3 of the substituted ethylene diamine has the chemical structure
110 lei 5. A substituted ethylene diainine_ compound selected from /- NH NHJ L -NH s NH ~nuu rRi

Me (S)Me QHNrNHe HMe N (R)H~~w Me ill RHFMe; Me, (R) \iMe (S)

41
[13]

H
M e \ {E)\ N/\/ ’E
H

8. A substituted ethylene diamine: compound selected from
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‘0sMe __ /-NHHN Me~,Me NH-/~Me QtHNH-/Me ~s) OH N SHN QMe H 112 ,Ph QHN ; or
ONH IH 6. A substituted ethylene diamine compound selected from Me Me H Me rE, N H Me Me
Me (E) NN H 113

Me NH
NH—/-

R

il
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ele(\ MeNNH e Me\NH (E) N H 7. The substituted ethylene diamine compound of Claim 6,
wherein the substituted ethylene diamine compound is 114 e e Hg Me E'er NN) H 8. A substituted
ethylene diamine, compound selected from H NN H (s) Me e (R) HMe N (S) N (s) H (R) Me\ (s)

F

NH
NH-/-‘

H
/N\/\N
H

(s}
Me : . e Me
7’#” 7

e {5}
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H111]

1

(- _ (R} Me
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“Me MeO Me NH Me (s) Me /\F H (z( N H (E) 115 Me _/-NH NH CPNH ~NH C11H23. /-NH ~$"NH
M eO 5 MeOMed HN Nea NHj MeO F NH NH-/ NH-//--NH 6; 116 F NH NHJ H N
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S)_{R)Me HPeM Me Me (S) Me (R) Me Me (s) (s ~Me (sIR(s~~Me 5HN~ Ph\Z~\ NH NH~
. HHO Me Me (R) Me 10 117 NH IS) NH-/ Rt Me Me P(P) Me oMe NH NH N Me0O NH 5 [vO -/-NH
Mao - -

Cl
&
F
X N I NR_~ l/\v/
H
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. avb 10 118 ocr HN 0. C( ~NHvn F HMeOF NH NHF N 119 r57 MBM,tat '~ ~~B (((ff \L~..
Hvim Me f~~t6dlf - r~ " fPPA(( NH----"fife r\_ or Ph\ p~gg ~(Npp__}} 1Y 9. A method of preparlng a
substituted ethylene d|am|ne compound of the formula R4 R1HN

e -

a

9. A method of preparing a substituted ethyiene diamine compound of the formula
R4

R1HN\)\
NRRs

or saits or isomers thereof]
wherein Ry is selected from H, Cygalkyl, aryl, Coalkenyl, Cyqalkynyl, Cig

aralkyl, Cs4 aralkynyl, Csgcycloalkyl, Cs.q cycioalkenyi;

119y



NR2R3 or salts or isomers thereof, wherein R4 is selected from H, C,_$ alkyl, aryl, C-,_4alkenyl,
C2.4alkynyl, CI_8 aralkyl, C2_4aralkynyl, C3_$cycloalkyl, C3_6cycloalkenyl; 119a and wherein R;, R2
and R3 are independently selected from H, C_8 alkyl, aryl, C2_4 alkenyl, C2.4 alkynyl, Ci_s aralkyl,
C2.4 aralkenyl, C24 aralkynyl, C3_$ cycloalkyl, C3.6 cycloalkenyl, Ci_s heteroalkyl, heteroaryl, halide,
Ci_s alkoxy, aryloxy, C_s alkylthio, arylthio, silyl, siloxy, amino or combinations thereof; or wherein R,
is selected from H, CI-8 alkyl, aryl, C24 alkenyl, C24 alkynyl, CI-8 aralkyl, C2-4 aralkenyl, C2_4
aralkynyl, C3_8 cycloalkyl, C3.6 cycloalkenyl, Cr_s heteroalkyl, heteroaryl, halide, Cs alkoxy, aryloxy,
C_g alkyhihioharyithia, Bilynsikxyseaminpnaaot NRIRE:(S derividdFromllay loyclic Secolvdar) &mine; and
Whereina@;(thK ar refaesa acco @&Lﬂﬁ;({[@@ti&@@ﬁ?i, @mm:_iﬁiﬁgl:k@) activatirigaksolig-support

resin coptalning ydroxyhaiouRsith & halodonating, reanantinihe.nrsrnca.af bpss tapraduce a

solid-support relﬁlargigr%n?épégp (I;ll_a|0 groups; (b) displacing the halo groups with a primary amine to

produceO Soh -support resii containing amine. groups; (c) lating. the amine groups on the
solid-support rédiFGith alhsEERYHaE i 188 53 s ’c(é B‘g‘éic%édﬂ %ﬁﬂd,(%ﬁ@vﬁﬁ( lljh.a”i‘é-acylacid
in the preebioslofbasekoploduceyrsdlicsGppsitdasikeeshtaimdg aiaioackejtamiide Grtsps; (d)
displaciniy thékaxyaleygoeups of the ldhalegdhiyl amiteswith zoprimany ofRsBeondary ahingite produce
a solid-sippertestsontairing@-amine imide groups; (e) reducing the carbonyl moiety on the
a-amine imide graups with,a reducing agenk 0 predugg a,:8alid-support resin containing two amine
groups separate% by twd carbon atoms; and (fs cleaving the amine groups separated by two carbon
om the'slid support resin,in the presence of acidﬁj)

atoms from to produce the substituted ethylene diamine
Pmseaiv ol Hioens

Sl

compound. 10/%he rASRBENSF AN YRR FSH S BRIGAR :

reagent in the presence of base to produce a solid-supportresin containing halo groups;

(b) displacing the halo groups with a primary amine to produce a solid-support resin
containing amine groups;

(c) acylating the amine groups on the solid-support resin 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 containing a-haloacetyl amide groups;

(d) displacing the o-halo groups of the o-haloacetyl amides with a primary or
secondary amine to produce a solid-support resin containing c-amine imide groups;

(&) reducing the carbonyl moiety on the c-amine imide groups with a reducing agent
to produce a solid-support resin containing two amine groups separated by two carbon atoms;
and "

{fj 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.

10. The method of Claim 9, wherein the primary amine of step (b) is RiNH;.

11.  The method of Claim 9, wherein the secondary or primary amine of step (d) is RoRsNH.
[2.  Use of an effective amount of a substituted ethylene diamine compound of the formula:
R4

R‘]HN \/K
NR,Rj

120



11. The method of Claim 9, wherein the secondary or primary amine of step (d) is R2ZR3NH. 12. Use
of an effective amount of a substituted ethylene diamine compound of the formula: R4 R1HN NR2R3
120 wherein R4 is selected from H, C_s alkyl, aryl, C2-4 alkenyl, C-4 alkynyl, Ci_g aralkyl, C.4
aralkynyl, C3_s cycloalkyl, C3.6 cycloalkenyl; and wherein RI, R2 and R3 are independently selected
from H. CI-4 alkenyl, C2.4 alkynyl, C2-4 aralkenyl, C2.4 aralkynyl, C3-s cycloalkyl, C3.6 cycloalkenyl,
halide, CI-8 alkoxy, aryloxy, C_s alkylthio, arylthio, silyl, siloxy, amino, including straight or branched
chain derivative thereof, cyclic derivative thereof, substituted derivative thereof, functionalized
derivative thereefigsalt® stherdafidddmersitlisredkyaragbrobindtiand theredityoywhereinilRi,i selected
from H, %_%14 %I edEyI, C\:jzl-(ff ﬁlk}yr@/I C!é O%aelrlf f, C2.4 aralkenyl, C2.4 aralkynyl, C3.8 cycloalkyl, C3-6
cycloalkenyi?hg ide’ G2 ikoxy, Ay Toxy. . Salkylthio, arylthio, silyl, siloxy, amino, and NR2R3 is
derived from a cyclic secondary amine; and wherein aryl or ar refers to a C6 to C14 aromatic group,

for the manufagiyrs,pf & medicanention usaing mdisease causedhbyacnyapbagierial agept, 13 The

use of Claim 12, wherein the'mycobacterial agent comprises Al tuberculosis, Al "avium-intracellulare,

All, kans@rii, dlfsriditbo mtikteidnaes Aldepad, Al-afieaiien Al hmidroti; ArBvZUN paratuberculosis,
Al intracel|ulase, Al-serfulaceuWhoM XeneRi, ALMAHDWR AL & VISRIARS Adm The Uak ohilaim 12,

wherein the infectious disease comprises tuberculosis. 15. The use of Claim 12, wherein the
substitutef ethyrEa g mmectorpaiHisds deivat viid el Nupctig alipet dssivpte e s L faitkfer
comprising 2 RNasmacaniicak c iefbldions thereof; or

wherein R is selected from H, Co4alkenyl, Ca.q alkynyl, Cy garalkyl, Cyqaralkenyl, Cos
aralkynyl, Cs.g cycloalkyl, Cy4 cycloalkenyl, halide, Cy.galkoxy, aryloxy, C,g alkylthio, arylthio,

silyl, siloxy, amine, and NR2Rs is derived from a cyclic secondary amine; and

wherein arvl or ar refers to a Cq to Cy4 aromatic group,

for the manufacture of a medicament for treating a disease caused by a mycobacterial agent.

[3. The use of Claim 12, wherein the mycobacterial agent comprises M. ruberculosis, M.
avium-intracellularve, 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.

14. The use of Claim 12, wherein the infectious disease comprises tuberculosis.
15. The use of Claim 12, wherein the substituted ethylene diamine compound is
e e .
H

H

16.  The use of Claim 135, further comprising a pharmaceutical carrier.
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17. A substituted ethylene diamine compound selected from HF1 CO ~yrll M. xtt ~™ fn~1t r' }4
f'W.AROtt'4.H,5122 NH~ H/S Nj VNH~ rH/SClI HHaC H\/F HaCO N NH~~~O CI H3CO

NHC IJ 10 H3CO\/-NNHH H,CO NH

17. A substituted ethylene diamine compound selected from

i Mm v‘\\
I {a‘,

i

N

——
H‘E ’ ;
7 h oy ML //’c&&k i
% i - h - %
Y H | i
— 7 RS
o R
‘Mw,;’f""‘
J‘;&—-\;\'
B
»é\ Jfa
5
o |
¢ RN o B
: : R VI
(\; ! I’}"”fk e o \‘T \\m__""‘\\‘ 3
JV;:} ),;S [ | "y, .
S , / {“' \\\\
A ii\L \'l'
: i
& \‘-\-vﬁﬁf
5
=
{.'m
'
%
Yo
—
LT - = T it ﬁrﬂ\]
ff :\,-" M\'\--"/ ‘“g‘,‘;"’ o ., - ;
k! 7 H 4 RN el i
%_...._...,':'/ ‘,} e \:\‘f_
I’
wﬁ—
s
P
i,
%
%, {;}-
Yord
5 _‘_4“_,‘««\
e H s F
7 R N P ¢ §
A w v et ]
% & # ! N
o
ot 5 \
- >

I ' o
r\ ‘;: e g g "~y ““x‘sp’,ﬂaf\k W
& ; % st
%3‘ ....;;(? " £ ;g,;v
/’) i
e b
&
4"'-))‘6‘

122



TN

H 123NH\~HvO\/ CI NHF HNNH\I0\ HNH. HNH HH 10 C2H50 NH Hor F/\ NH\~"~

124 18. A method of preparing a substituted ethylene diamine compound of the formula R4 R1HN
NRZR3 or salts or isomers thereof, wherein R4 is selected from H, alkyl, aryl, heteroatom substituted
alkyl and aryl, alkenyl, alkynyl, aralkyl, aralkynyl, cycloalkyl, cycloalkenyl; and wherein RI, R, and R3
are independently selected from H, alkyl,,aryl, alkenyl, alkynyl, aralkyl, aralkenyl, aralkynyl, cycloalkyl,

cycloalkenyl, heter teroryl, alidé,/\O

Oy

Cl

H

Hsc«—@/\gj N

. 5 .
1
O
H
L
H3C04®\/\ MNH Q\ &)
N
Q
10
HSCO—‘Q\/\N
H
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HLCO
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_alkoxy, aryloxy, alkylthio, arylthio, silyl, siloxy, amino or combinations thereof; wherein aryl or ar refers
to a C6 to C14 aromatic group, comprising. (a) 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; (b) displacing the halo groups with a primary amine to produce a solid-support
resin containing amire\groups; (c) acyvating the.ami with a FMOC protected amino acid in
the presence of a § g reagent anda basg, folfdwe oval of FMOC protecting group to
produce a solid- support resin containinga-amino acetamide groups; (d) modifying the a-amino groups
of the a-amino acetamide groups wit arbonyl compound to produce a solid-support resin
containing a corresponding derivative of a-amino acetamide groups; (e) reducing the carbonyl moiety
on the amide groups with a reducing agent to prgduce a solid-support resin containing two amine
groups separated by two carbon atoms; and (f) cleaving the amine groups separated by two carbon
atoms from the soligrsappart resin inthe pigsen ¢ /- to produce the substituted ethylene
diamines compounh’ﬁhar ceuticall-eftective amount of a compound of any one of
claims 2, 3, 5, 6. 8, or17 for the manufagture of a medicament for treating a disease caused by a
mycobacterial agent. 125 20. A sym

C2.4 alkenyl, Cz_4 ~C244a ,
heteroaryl, halide, G H
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alkoxy, aryloxy, C1_galkylthio, arylthio, silyl, siloxy, amino; or wherein NR2R3 is derived from a cyclic
secondary amine; and wherein aryl or ar refers to a C6 to C14 aromatic group. 21. The compound of .
Claim 1, wherein R1 of the substituted ethylene diamine is selected from 1-adamantanemethylamine,
2.2,-diphenylethylamine, 3,3-diphenylpropylamine, 2-amino-I- butanol, cis-(-)myrtanylamine,
cyclooctylamine, 2-adamantamine, (+)-bornylamine, cyclohexyethylamine, undecylamine,
geranylamine, (+)-isopinocampheylamine, (-)- isopinocampheyiamine, or substituted derivatives
thereof, or stereoisomers thereof. 22. The compound of Claim 1, wherein NR2R3 of the substituted

ethylene diamine js selecied.ffom ladamanianesmetilaminendamdiniieny fethyiamine,
3.3-diphenylpropylamine, 2-amino-I - butanol, cis-(-)myrtanylamine, cyclooctylamine, 2-adamantamine,
(+)-bomylamine, cyclohexyethylamine, undecylamine, geranylamine, (+)-isopinocampheylamine, (-}-
isopinoeampheylamine, or substituted derivativesthereof, or stereoisomers thereof. 23. The
compound of Claim 1, wherein RI, R2, and R3 arﬁ selected from isopinocamphenyl; bomyl; norbornyl;

adamantanetetyl; cis-(-)myrtanyl; ad&ataiNtyl; n an}:t%/I!iia 6-azabieyclo[3.2.1 Joctane; or
exo-norbomane. 126 NRzR3

or salts or isomers thereof,

wherein Ry is selected from H, alkyl, aryl, heteroatom substituted alky! and aryl, alkenyl,
alkyny!, aralkyl, aralkynyl, cycloalkyl, cycioalkenyl;

and wherein R;, R, and R; are independently selected from H, alkyl, aryl, alkenyl,
alkynyl, aralkyl, aralkenyl, aralkynyl, cycloalkyl, cycloalkenyl, heteroalkyl, heteroaryl, halide,
alkoxy; aryloxy, alkylthio, arylthio, silyl, siloxy, amino or combinations thereof;

wherein aryl or ar refefs to a Cg to Cy4 aromatic group,

comprising:

(a) activating a solid-support resin containing hydroxyl groups with a haio-donating
reagent in the presence of base to produce a solid-support resin containing halo groups;

(b) displacing the halo groups with a primary amine to produce a solid-support resin
containing aming groups;

(¢) acylating the amine groups with a FMOC protected amino acid in the presence of a
coupling reagent and a base, followed by removal of FMOC protecting group to produce a solid-
support resin containing a-amino acetamide groups;

(d) modifying the o-amino groups of the a-amino acetamide groups with a carbonyl
compound to produce a solid-support resin containing a corresponding derivative of o-amino
acetamide groups; _

(e) 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

(f) cleaving the amine groups separated by two carbon atoms from the solid support resin

in the presence of acid to produce the substituted ethylene diamines compound.

19.  Use of a pharmaceutically effective amount of a compound of any one of claims 2. 3, 5,
6. 8. or 17 for the manufacture of a medicament for treating a disease caused by a mycobacterial

agent.



20. A symmetrical substituted ethylene diamine compound of the formula
Re

Ry
RyHNL A RaRaN L
1 g R, or ~—

MRZR;

s
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wherein Ry is selected from H, C,.g alkyl, aryl, heteroatom substituted C; .5 alkyl and aryl,
Crgalkenyl, Cogalkynyl, Cisg araiky_l, Cn.s aralkynyl, Csgcycloalkyl, Cs.g cycloalkenyl;

and wherein R;, R, and R; are independently selected from H, aryl, Cou alkenyl, Cig
alkynyl, Ca.q aralkenyl, Ca aralkynyl, Cag cycloalkyl, Cs.s cycloalkenyl, heteroaryl, halide, Ciq
alkoxy, arvioxy, C;.s alkylthio, arylthio, sityl, siloxy, amino; or

wherein NRoR; is derived from a cyclic secondary amine; and
wherein aryl or ar refers 1o a Cg to Cy4 aromatic group.

21. The compound of Claim 1, wherein R; of the substituted ethyiene diamine is selected
from 1-adamantanemethylamine, 2.2.-diphenylethylamine, 3,3-diphenylpropylamine, 2-amino-1-
butanol,  ciss(-)myrtanylamine,  cyclooctylamine,  2-adamantamine,  (+)-bornylamine,
cyciohexyethylamine,  undecylamine,  geranylamine, {+)-isopinocampheylamine,  (-)-
isopinocampheyvlamine, or substituted derivatives thereof, or stereoisomers thereof.

22. The compound of Claim 1, wherein NRzR; of the substituted ethylene diamine is selected
from 1-adamantanemethylamine, 2,2,-diphenylethylamine, 3,3-diphenyipropylamine, 2-amino-i-
butanol,  cis-(-)myrtanylamine,  cyclooctylamine, 2-adamantamine,  (+)-bornyiamine,
cyclohexyethylamine, undecylamine, geranylamine, (+)-isopinocampheylamine, (-}-
isopinocampheylamine, or substituted derivatives thereof, or stereoisomers thereof.

23, The compound of Claim 1, wherein R1, Ra, and R; are selected from isopinocamphenyl;
bornyl;  mnorbornyl;  adamantanetetyl;  cis-(-)myrtanyl;  adamantyl; noradamantyl;
6-azabicyclo[3.2.1]Joctane; or exo-norbornane.



