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The present invention relates to nmethods and conpositions for treating

di sease caus m croorgani sns, particularly tubercul The pr esent

i nventi on‘%§°§’g%?%l ates to nethods and conpositions havrlr%g'”ﬁ%
anti-mycobacterial activity, namely conpositions conprising novel
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reported N per Ce I hCrease over si xt een
per cent ilicr dadiged, in fehiichwigls advancing standards of living, since the mid-nineteenth century,

mycobacterial diseases still constitute a leading cause of morbidity and moriality in

countries with Timited medical resources. Additionally, mycobacterial 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 pever been achieved, nor is eradication imminent. Nearly one third of the
world's population is infected with mycobacterium tuberculosis complex, commonly
referred to as tuberculosis (TB), with approximately 8 million new cases, and two to three
million deaths attributable to TB yearly. Tuberculosis (TB) is the cause of the largest
number of human deaths attributable to a single etiologic agent (see Dye et al., J. Am. Med.
25  Association, 282, 677-686, (1999); and 2000 WHO/OMS Press Release).

Afier 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, constitirting a 9.4 percent increase over 1989. A sixteen percent increase in TB cases

was observed from 1985 to 1990. Overcrowded living conditions and shared air spaecs are

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

been observed among prison inmates, and among the homeless in larger U.S. cities.



was observed from 1985 to 1990. Overcrowded |iving conditions and shared
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20 The emergénce of drug-resistant M. tuberculosis is an extremely disturbing
phenomenon. The rate of new TB cases proven resistant to at least one standard drug
increased from 10 percent in the early 1980's to 23 percent in 1991. Compliance with
therapeutic regimens, therefore, is also 2 crucial component in efforts to eliminate TB and
prevent the emergence of drug resistant strains. Equally important is the development of

25 new therapeutic agents that are effective as vaccines, and as freatments, for disease caused

by drug resistant strains of mycobacteria.

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

30 mycobacterial discase in humans is tuberculosis (TB) which is predominanily caused by

mycobacterial species comprising M. tuberculosis, M. bovis, or M. africanum (Merck
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the j;n’esence of a glycolipid coating on the surface of transparent and rough organisms

which acts as a protective capsule. This capsule, or coating, is composed primarily of C-
mycosides which apparently shield the virulent M. awvium organisms from lysosomal
enzymes and antibiotics. By conirast, the non-virulent opaque forms of M. avium have
30  wvery hittle C-mycoside on their surface. Both the resistance to antibiotics and the resistance
to killing by macrophages have been atiributed to the glycolipid barrier on the surface of

M. avium.



Di agnosi s of mycobacterial infection is confirnmed by the isolation and
identification of the pathogen, although conventional diagnosis is based
on sputum smears, chest X-ray examnation (CXR), and clinical synptons.
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e, diagnosis using the skin tests

currently available is frequently subject to error and inaccuracies.

30 The standard treatment for tuberculosis caused by drogsensitive organisms is a six-
month regimen consisting of four drugs given for two months, followed by two drugs given
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10 nedication is to use directly observed therapy, which involves having a
menber of the health care team observe the patient take each dose of each
drug. Directly observed therapy can be provided in the clinic, the
patient's rﬁ ;@Fnce or any nutually agreed upon site. Nearly all patients
who have tWB&EIHsis caused by drug-sensitive organis WS conpl ete
therapy will be cured, and the risk of relapse is very Iom/( Endi ng
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SUMVARY | n one aspect, there is provided a conposition conprising a
substituted di am ne conpound of the fornula selected fromthe group

consi sting of: HX NC XL/7-- Di scl osed is a conposition
conprising a substituted di amre conpound of the formula selected fromthe

group consi sting of:

Ethambutol, developed by Lederle Laboratories in the 1950s, has low toxicity and
is a good pharmacokinefic. However, ethambutol has a relatively high Mininom
Inhibition. Concentration (MIC) of about 5 pg/ml, and can cause optic neuritis. Thus, there
is an increasing need for néw, and more effective, therapeutic compositions (See for
example, U.S. Pat. No. 3,176,040, U.S. Pat. No. 4,262,122; U.S. Pat. No. 4,006,234; US.
Pat. No. 3,931,157; U.S. Pat. No. 3, 931,152; U.S. Re. 29,358; and Hauslerer al,
Bioorganic & Medicinal Chemistty Letters 11 (2001) 1679-1681). In the decoder years
since the discovery of the beneficial effects of ethambutol, few pharmacological advances
‘in TB freatment have been developed. Moreover, with tlie combined emergence of drug
resistant strains, and the more prevalent spread of mycebacterial disease, it is becomng
seriously apparent that new therapeutic compositions are. crucial in the fight against

tuberculosis.

Cleatly effective therapeutic regimens that include improved vaccination and
freatment protocols are needed. A therapeufic vaccine that would prevent the onset of
tuberculosis, and therefore eliminate the need for therapy is desirable. Althongh curently
available therapeutics such as ethambutol are effective, the emergence of drug resistant
strains has nccessitated new formulations and compositions that are move versatile than
ethambutol. Currently available therapeutics are no longer consistently effective as a result
of the problems with treaiment coﬁlpﬁance, lending to the development of drug resistant
mycobacterial strains. What 1s needed are new anti-tibercular drugs that provide highly
effective treatiment, and shorten or simplify tuberculosis chemotherapy.



pN. N HO Di sclosed is a conposition conprising a substituted
di am ne conpound of the fornula selected fromthe group consisting of:

SUMMARY

I one aspect, there is provided a composition comprising a substituted diamine compound of the

formula selected from the group consisting of:

-0y 000

Disclosed is a composition comprising a substituted diamine compound of
the formula selected from the group consisting of:

Ba



The present disclosure conprises nethods and conpositions conprising

et hyl ene di am ne conpounds effective for the treatnent of infectious

di sease. The present disclosure also provides nethods and conpositions
conpri sing substituted. ethylene diam nes having inproved
antiunycobacterial activity, including substituted ethylene di am nes
havi ng i nproved anti-tuberculosis activity. The present discl osure
contenpl at es substituted ethyl ene di am nes, which can derive froma
vari ety of am ne conmpounds. In the present disclosure, the substituted

et hyl ene di'am nes are bas on the.fold owi ng structure. T/ US(13115928
WO 03/096987 Ri NR2R3
= O

Cl
N N
HOWCN o HO N
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Substi tuted Ethyl ene D am ne lie substituted ethyl ene diam ne
conpounds described herein are synthesized and screened for activity as
follows. A chemical library of substituted ethyl ene dianaines is prepared
on a solid polystyrene support using split and pool teclnologies. This
technique 5 allows for the synthesis of a diverse set of substituted

et hyl ene di am nes. These di arnines are screened for anti-1B activity using
in vitro, biological assays, including a H ghl hr oughput Screeni ng caTs)
assay, based on the recerlly conpl eted genoni ¢ sequence of M

t ubercul osis, and a M ni nhi bt ope Concentrati on (AEC

The net hods and conp05|t| des ed herei rise s N ¢y .
et hyl ene 10di a Y e agakgigzy' Se~¢
i nfectiols &rgaf : |nclud|ng, but not |i toJ bacteria and viruses.

One enbodi ment he di'scl osure provi des met hgd$yand conpositions

conprising su uted et hyl ene di am nes that ef fecti ve agai nst

mycobacterial disease. Anothes_enmbodi ment of the disclosure provi des
ii:lii OFTE -

met hods and conpositions®15 ri sing substi ni nes that
have vl C ' ‘ mycobacteri al her

enbodi nefi di scl osure conprises™fs bstltut G ene
di anai nes t an M Ciof 25 piM O | ower flor di sease.
Yet anot her enffjodifment of the present disclostife conprises substituted

et hyl ene di=am hes that have an 20M C of 12.5 MJl_or lower_ for,
mycobact eri al/ di sease. Anot her enbodi nent of the present disetosur e
conprises gulistituted ethylene di am nes that h an MC pl Yl or
| ower for

u,Coo-\tQIla di ot her enpodj t t he! present
[ E s and onposit ons. conpri subgtitut ¢d et hyl ene
di am nes w ctivity of 10% or great

di scl osur e,

_\

HO. ) HQ

Tz
X

HQ,

<l
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25l n yet anot her enbodi nent of the present disclosure, the nethods and
conpositions conprise substituted ethyl ene &m nes, wherein one am ne
group is derived froma TLIS03/15925 WO 03/096987 prinmary am ne, and
wherein the other amne oup is delived froma primry or secondary ani ne.
The present disclosure contenplates various salt conpl exes and ot her
substituted derivatives of the substituted ethylene diam nes. The present
di scl osure al so contenplates 5 enantionters and ot her ste,reoi somers of -
t he substituted ethylene diam nes and their substituted derivatives. The
present -disscl osure further contenpl ates treatnent for animals, including,
but not limted to, humans. Accordingly, jt is an aimof the

enbodi ment s{of the present invention to provi‘de nmethods and conpagjtions

for the tfeatwent and,prevention of di seas¢s e i nfectious| agents.
i n aim t epbodi nent i tion to
and. conpositions for the treatnent and

- 10Accordin ,

pravi de net hod

infectious disgases, ~ Another aimof the enbodi mé
invention is

ovi de net hods and conpositions for "
prevention of obacterial disease, including but not rded to,

t ubercul osi s.-

HO

&d



15Yet anot her aim of the enbodi nents of the present invention is to
provi de net hods and conpositions for the treatnent and prevention of

i nfecti ous di seases using conmpositions conprising substituted ethyl ene

di am nes. Anot her aim of the enbodi ments of the present invention is to
provi de nmet hods and conpositionsfor the treatnment and prevention of
mycobacteri al di sease using conpositions conprising 20 substituted

et hyl ene di am nes Still another aimof the enbodi nents of the present
invention is to provide nmethods and conpositions for the treatnent and

prevention of tubercul osis using conpositgz;i conpri sing substituted
=g

et hyl ene di am nea. Anot her~aj p#of the enbodi nents_of the present
to 'prgoonpo ons fer 95 the treatment and
preventi ECQuUL-6S]| sS)ATg,_conposi tfi on /czﬁﬁr' i ng, {uted
n 1 .
nb

Qz—h

i nventi On i
b
et hyl ene ¢ j ﬂ:ﬁfﬁ, wherein fhe diam ne has’a 11C of 50
Anot her ai m of the enbodi nents of the present vention is to BV de

&

- met hods and conpositions for the treatnent and prevention of tubercul osis
usi ng co sitions conprising substituted gthylene dirayi pes, wherein the

di am ne hasjyan 1Yri C qf 25 or | ess. 03/ 096987 / US03/ 15925
Anot her aim of the entjodi 3 of the prese i nventi i$ to provide
net hods AndY}e® St or“the treatnment a e of tubercul osis
usi ng co sitidns conprli si ng substituted~etfyl en Wnes, wherein the
di am ne has aR C of 12.5 i LM or |ess. Yet' anot ai mof the

enbodi ments of the present invention is to provide nethods and
conposi tions 5for thecstreal ment and preveption of tubercul osis using

conposi ti ¥ns conpi si ng“=gubsti t ut ed [:ii

HN

(o)

HO,

HO,

ce



et hyl ene di am nes, wherein the dianaine has an IvlIC of 51.01, or |ess.
Yet anot her aimof the enbodi nents of the present invention is to provide
met hods and conpositions for the treatnment and prevention of tuberculosis
usi ng conpositions conprising substituted ethyl ene di am nes, wherein the
diam ne has |1 TS/ Luc activity of 10% or greater. 10Yet another aimof the
enbodi nents of the present invention is to provide conposition for the
therapeutic formulation for the treatnent and prevention of mycobacteri al
di sease. Anot her aim of the enbodiments of the present invention is to
provide conpositions for therapeutic formulations for the treatnent and
prevention mycobacterial disease caus by mycobactefial species
conprising Al; tubercul o nptex, Al aviymintrace re, Al 15
kansari i, fortU|Lunz chel onoe, Al - canum Al
nzicroti, /M and ot her ai ns,
features becone apparent
after a review.of the follow ng detailed d i-ption he di scl osed
enbodi nment s t he appended cl ai ns. BRI ER CRI PTI ON OF THE FI GURES

Fi ssure 1 prayides representative exanpl es di at ni ne products

synt hesi zed from al 111110 al cohol pre-loaged resins. Figure 2 provides

comrercially "gvail abl e am no a hol pre-1oaded resins. _

zT
=
e

l

and

Disclosed is a composition comprising a substituted diamine
compound of the formula selected from the group consisting of:

C ,Z/ pa | ~
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25Fi gure 3 provides Table 1 which shows the prepared |ibrary of targeted
- 21,120 etham butol anal ogs_ Figure 4 provides Schene 1, a schenmatic
showi ng the Synthesis of foe original 100,000 conpound |ibrary of

Et hambut ol - anal ogs. Figure 5 provi des Scheme 2, a schematic show ng the
use of am uo al cohol pre- 30l oaded resins and ami no acids as |inker.9
Figure 6 provides Schenme 3, a schematic showi ng farther nodification of
the. l.inker: working with am no al cohol pre-I|oaded resins. - Figure 7
provides Table 2 which lists the Amno acids used in the library

prepar att™qn. 5Figure 8 provid representative, carbonyl conpeunds used  as

reagents i/n the—syntheses. Fi 9 provides rgepresgntative | es of

M C and fat gure._10 shkaews t he occurrfEen t' nomers in
t he act . Fi gure 11\ provides a I “of Wit conpounds and their
structures. 10F|gure 12 prOV|des Table 3 which shows the layo for
deconvol uti ons. wo.

HO,

HO,

HO,



DETAI LED DESCRI PTI ON The present invention may be understood nore
readily by reference to the follow ng detail ed description of the specific
enbodi ments i ncluded herein. However, 15 although the present invention
has been described with reference to specific details of certain

enbodi nents thereof, it is not intended that such details should be
regarded as limtations upon the scope of the invention. The entire text
of the references nentioned herein are hereby incorporated in their
entireties by reference including United States Provisional Patent
Application Serial No. 60/381, 244 filed Mayl7, 2002 and United States 20
Patent Application Serial No. 10/147,587 filed May 17, 2002.:

Mycobacterial infections, such as those causing tubercul osis, once thought

to be decli MhdGedeRk &2§c¢d5lméQﬂﬁaﬁmsebﬁ%ﬁoﬁﬁ@ﬂ%ﬁ@@hmﬂ?@mﬁ@@ln@ fanst ihbmie a
serious health threat. Tuberculosis (113) is the cause of the |argest

nunberC%?mﬁﬂﬁﬁﬁﬁﬁéa@h@e%@?Wﬁﬁpéﬁﬁﬁﬁméd§ﬁﬁbF54§FFHW6@P8”%gent with two to
t hr ee mildol firondep @aploés ;hnﬂfceﬁlfpe&ﬁbdm témirabe sculiosi sitdyiangargachiayiear . 25 Areas
wher e h%rrraog?d 11[1hemcco \i\cg 118} ta(?:gw{ hr c’ludgﬁg iuté{{ng&l Eﬂﬂg%bﬁng%mg?‘rlgwhp usi ng, are ,
i ncreasi fRave pe?%ons affect nycobact eria. | ndividuals
who arempmuﬁhﬂbﬁdwpnbmHM$edyare at great risk of being infected with
nycobacteria and dying fromsuch infection. In addition, the energence of
drug- r esi st &ht prsteniadisrbosof coyteoblaict erbbEuthdsthiled digniveseativertn drobiems of
such | 0LRG AdnRELAMRRN AR RACRLR IO ALR AL AL RAL W Lh Mycobact eri a

are poor, Ve i'n areas w th ina equat e re facilities. As a
resul t 8*“@5%?&&§d8%§F§ﬂOéﬁﬁ{%@ﬁﬁ%nlcaI education WO

03/ 096987PCTI US03/ 15925 | evel s, etc.), many of these individuals are
unable to conply with the prescribed t herapeutic reginens. Utimtely,
persi stent non-conpliance by these and other individuals results in the
preval ence of disease. This nonconpliance is frequently conpounded by the
energence of drug-resistant strains of nycobacteria. Effective
conpositions and vaccines 5 that target various strains of nycobacteria
are necessary to bring the increasing nunber of tubercul osis cases under
control . Chenot herapy is a standard treatnment for tubercul osis. Sone
current chenotherapy treatnents require the use of three or four drugs, in
conbi nation, adm nistered daily for two nonths, —or adm nistered biweekly
for four to twelve nonths. Table 1. |lists several 10 treatnment schedul es
for. standard tubercul osis drug reginens.

&h



Table 1 Treatnment Schedules for S
t andard TB
| NDUCTI ON DRUG PHASE  CONTI NUATI ON Drug Regi mens STANDARD

Wi (3/096937 PCT/USO3/15923

[\

R»;HN\/K
NR,R

ayhstitnted Bibylene Diamme
The substituted ethylene dlamme compounds described herein are synthesized and

screened for activity as follows. A chemical Hbrary of substituted cthyiene. diaznines 1s

prepared on a solid polystyrene support using split and pool technologies. This techmique

5 allows for the synthesis of a diverse set of substituted ethylene diamines. These diamines

are screened for anii-TB activity usmg in vitro, biological assays, including a High-

Throughput Screening (FTS) assay, based ok the recently completed genomic sequence of

M tuberenlosis, and a Minimum Inhibition Concentration (MIC) assay.

The methods and compositions desoribed herein comprise substifuted ethyiens

10 diamines that are effective against discase caused by infectious orgamisms, including, but

not Hmited to, bacteria and viruses.

One embodiment of the disclosure provides methods and compositions comprising

cubstituted efhylene diamines that are effective against mycobacterial disease.

Another embodiment of the disclosure provides methods and compositions

15 comprising substituted ethyiene diamines that bave MIC of 50uM or lower for -

mycobacterial disease.

Another embodiment of the presént disclosure comprises substituted ethylene

diamines that have an MIC of 25 1M or lower for mycobacterial disease. Yet another

ent of the present disclosure comprises substituted ethylene diamines that have an
Another embodiment of the

embodim
20 MIC of 12.5 pM or lower for mycobacterial disease.

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 cubstitated ethylene diamines with HTS Luc activity

of ‘1-0% or groater.
25 In yet another embodiment of the present disclosure, the methods and compositions

comprise substituted effiylene diamines, wherein one amine group is derived from a



REA MEN Dosi ng PHASE  Schedul e DURATI O DRUG Dosi ng Schedul e DURATI ON

WO 03/006987 POT/USG3/15925
oived from a primary or secondary

primary aming, and “wherein the vﬂm amine group is der

amine.
The present disclosure contemplates various sait complexes and other substituted derivatives

of the substituted ethylene diamines. The present disclosure also contemplates

fiomers and other stereoisomers of the substituted ethylens dlmmnes and their

A

&nan

substituted derivatives. The present disclosure further contemplates treatment for animals,

including, but pot 1imited to, iumans.

Accordingly, it is an aim of the embodiments of the present invention to provide methods and
compositions for the treatment and prevention of diseases caused by infoections agents.

Accordingly, it is an aim of the embodiments of the present invention to provide methods and

ok
<

compositions for the treatment and prevention of infectious diseases.

Another aim of the embodlments of the present invention is to provide methods and compositions for

the treatment and prevention of mycobacterial diseass, inchuding but not limited to,

tuberculosis.

ther airn of the embodiments of the present invention is o provide methods and compositions

15 Yet ano
d prevention of infecticus diseases using compositions COMPELSING

for the treatment an

substituted ethylene diamines.
Another aim of the embodiments of the present invention is to provide methods and compositions for

the treatrment and prevention of mycobacterial disease using compositions COMPIISING

20  substituted ethylene diamines.
Stili another aim of the embodiments of the present invention is to provide methods and compositions

for the treatment and prevention of iwberculosis sing compositions comprising substituted

ethylene diammines.

Another aim of the embodiments ‘of the present invention s to provide methods and compositions for
25  the freatment and prevertlon of iubemuloas UM COMPT gitions comprising substituied

sthylens diamines, wherein fhe diamine has an MIC of 50 plV, or less.

Another aim of the embodiments of the present invention is to provide methods and compositions for

the treatment and prevention of tuberc culosis using

ethylene diamines, wherein the dizmme has an MIC of 25 ubA, or less.

o GOMIPOSItioNS COMPsing substituted
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Anotheraim of the embodiments of the present invention is to provide methods and compositions for

fhe treatment and prevention of fuberculosis using compositions comprising substituied

cthylene dizmines, wherein the diamyine has an MIC 0£ 12,5 uM, or less.

the embodiments of the present invemion is to provide miethods and compositions

Yet anothel aim of
ng substituted

for the ncatmem and prevention of mberculosis using composﬂsona compiist

cthylene diamines, wher cin the diamine has an MIC of 5pM, or less.
Vet another aim of the embodiments of the present invention is to provide methods and compositions

for the treatment and prevention of mberculosis USing compositions COMPTSing substituied
ethylene diamines, whesein the diamine has HTS/Lue activity of 10% or greder.

Yet another aim of the embodiments of the presént invention is to provide composition for the

therapeutic formulation for the treatment and prevention of mycobacterial discase.
Another aim of the embodiments of the present invention is to provide compositions for therapeutic -

fommlatmns for the treatment and prevention of mycobacterial disease caused by

mycobacterial species comprising A tubereulosis complex, M. avium iniracellulare, M.

lamsarii, M. fortuitum, M. chelonoe, M. leprae, M. africanum, M. mricrosi, M. avium

pamfuberczzlosfs, ot M. bovis.

These and other aims, features and advantages of the present disclosure will

become apparent after a Teview of the following detailed description of the disclosed

embodiments and the appended claims.

HRIEF DESCRIPTION OF THE FIGURES

Figure 1 provides representative gxamples of diamine products synthesized from

amino alcohol pre-loaded resins.
Figure 2 provides commercmlij
Figure 3 provides Table 1 which shows the prepared library of targeted 21,120

- available amino alcohol pre-loaded resins..

cthambuto] analogs.

Figure 4 provides Scheme 1, @ schematic showing the Synthesis of the original

R

108, {}OO compound Hbrary of Fthambuto! analogs.

Tigure 5 p1ovz§es Schems 2, a schcmauc showing the use of amino alcohel pre-

loaded resing and ainino acids as linker
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Figure 6 provides Scheme 3, a schematic showing further modification of the
linker: working with amino al¢ohol pre-loaded resins.

Figure 7 provides Table 2 which lists the Amino acids used in the library
preparaiion. '

Figure 8 provides representative carbony! compounds used as reagents in the
syntheses.

Figure 9 provides representative examples of MIC and Lux data.

Figure 10 shows the occurrence of alkylating monomers in the active molecules.

Figure 11 provides a list of hit compounds and their structures.

Figure 12 provides Table 3 which shows the layout for deconvolutions.

DETAILED DESCRIPTION

The present invention may be understood more readily by reference to the
following detailed description of the specific embodiments included herein, However,
althongh the present invention has been described with reference to specific defails of
certain embodiments thereof, it is not intended that such details should be regarded as
limitations upon the scope of the invention. The entire text of the references mentioned
herein are hereby incorporated in their entireties by reference including United States
Provisional Patent Application Serial No. 60/381,244 filed May 17, 2002 and United States
Patent Application Serfal No. 10/147,587 filed May 17, 2002,

Mycobacterial infections, such as those causing tuberculosis, once thought to be
declining in occurrence, have rebounded, and again constitute a serious health threat.
Tuberculosis (TB) is the cause of the largest number of human deaths dtributed 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
immunocompromised are at great risk of being infected with mycobacteria and dying from
such infection. In addition, the emergence of drugresistant strains of mycobacteria has led
to treatment problems of such infected persoms.

Many people who are infected with mycobacteria are poor, or live in areas with

inadequate healthcare facilities. As a resnlt of various obstacles (economical, education

10



Streptonycin Decades of m suse of existing antibiotics and poor
conpliance with prolong and 15 conpl ex therapeutic reginens has led to

mut ati ons of the mycobacteriumtubercul osis and has created an epi dem c of
drug resistance that threatens tuberculosis control world w de. The vast
maj ority OYOBMFBAt|y prescribed drugs, including the fPERMUSHIARSdr ugs,
such as isoniazdd, rifanpin, pyrazinam de, ethanbutol and streptonycin

wer e devel opag s 98, gy #IRQS iktidahiSard 97E to Idhty withihs peearibédahersieud opnent
of tubercul osis chenotherapy did not 20.hav§é%% it% %i slgtg_\s,i%l1 lstrgseults'

i mpl i cati ons B¥mENe WERYHE RELTRIHEE-BFPRAPES ErAUR T Uber cul osis. 't he
revol ution i nyphakBeeusi gadasdr athigdnsompliancofis thequehiéys ompraddshy dhd t he

use of national drug testing and.copbinationa L SE L Vi :
Consequent | y,@%“?roégfﬁ%?ﬁ%ng%aﬁﬁ 35}-3)1 sy a'nlE f%h%tgnﬁ%ae}{%ﬁ?nos_saﬁg Vstrains,
and | at ents t ubenegt esios skt nyrebacteraos neesvawialring heiberasing sehiker @f ugs

t hat provide highly effectiv reat ments, and shortened and sinplified

t ubercul osi's %}%egcr?%%ﬁé?sggp‘fng?c R}_%)Orl'eov_er, it is desirable that these drugs be
pi epared by a | oWeQ8dme)id\eRindard SRR 6 kR bR IPBYE, adbic @t cthmbineraply Sease

dictate that cost Is a significant factor. The present |nvention
provi des net Hisgtneas deainhssyse iob Hgeec A jdgjefhgn 50181915@?%%"1’%53%?4 fkﬂﬁ e”ftaf

et hyl ene di a%ﬂ%&%&%ﬁ&é&@ﬁﬁd@y ifd? fhiraa twEnd matiths. pTakehtibte nevefal
di sease caused by m croorgani sps, i_ncl ini gﬁ but not limted to, bacteria.
I n particl arireataat oFlp 8 & PHe present invention are

shdnlssor stnfaddihyEd

effective in inhibiting the growth of Table 1

Treatment Schedules for Standard TB Drug Regimens.

STANDARD | INDUCTION
DRUG PHASE CONTINUATION
REGIMEN Dosing _ PHASE
Schedule DURATIO | DRUG Dosing Schedule |[DURATION
N .
Isoniazid Daily, DOT | 8 weeks |Isomiazid 2week, DOT 16 weeks

Rifampicin | Daily, DOT | 8 weeks [Rifampicn 2hweek, DOT 16 weeks
Pyrazinamide | Daily, DOT | 8 weeks
Ethambutol or | Daily, DOT | 8 weeks
Strepomyein

Decades of misuse of existing antibiotics and poor compliance with prolong and
15  complex therapeutic regimens has led to mutations of the mycobacterium tuberculosis and
has created an epidemic of drug resistance that threatens tuberculosis cpntrol world wide.
The vast majority of currently prescribed drugs, including the front line drugs, soch as
jsoniazid, rifampin, pyrazinamide, ethambutol and streptomycin were developed from the
19505 to the 1970s. Thus, this earlier development of tuberculosis chemotherapy did not
20 ha*v;e at its disposal the implications of the genome sequence of Mycobacterium
tuberculosis, the Tevolution in pharmaceutical drug discovery of the last decades, andthe

use of nationa! drug testing and combinational chemistry.

11



10 the m croorganism M tubercul osis. The methods and conpositions of the
present invention are intended for the treatnent of nycobacteria

i nfections in human, as well as other animals. For exanple, the present

i nvention may be particularly useful for the treatnment of cows infected
byM bovi V0 899%p§ed herein, the term "tubercul osis" conBFFdES I B8ease
states usually associated 15 with infections caused by mycobacteria
speci es conpri si N@bkdeqleidg @ ShSitCONPhS®sistdR /. t1eFehuldsis bartiay a0 l@eht | S

al so associated with nmycobactectial infectiqgns caus by . na_ ot her
Chan Wit uber cPaSas (RsE e e R rs o, B R RO et
2yiupyiptracahhmhaﬁeamwﬂmkamaamﬂ&mqﬁﬁmia&mmﬂbﬁmvmm®MEhgk®né@ﬁﬂ%ﬁ;ﬁe&rae,

t afi-icanum_ a l croti,. M avi.yr ' -

i ntracel | ul ar ?ﬂ%ggg%ég%T%%%ﬁﬁﬁ %ﬁgﬁgbﬁs&%§g%ﬁk%géﬁﬁﬁﬁfwﬁ%mﬂ IS ve . The
present i nventhe discafeudittite thatoostps 2 sgefiemtihders and conpositions effective for
the treatnment of infectious disease, including but not limted to those ,
caused by bact eri dhe prejsblrgention Proviiss asthoficandGomPOTHoRF OIS, 2 Bl es of
such inf ect i OWUS«ABGNByIdnd Gidee Soxolulh lAWiIRG in SdafitRY 1AGRGEHSN of disease

strept ococcaceae, nei sseriaaceae, ¢occi, enferqgbacteriace

e, 25
pseudpnnnadad@&@?1ViW#W@ﬁﬁ@@@é}m%%ﬁﬁywwbﬁﬂi@F¢ﬂpﬁs @Wﬁ?1a§%§5&mﬁ5rgﬁtella,
L r a_nlc: sel | ? 1?&14&@ 53 |aﬁcﬁeon1pﬁﬂﬁ&ig@f{ha§ﬁ@@_ tinbaﬁbﬁemeiegamm i, intghisns thegavihod

acilli, clostridium corynebacteyrium, propjonibacteri ur I L.Live
baci | 17, &ht Hpamicem e?,%e’ﬁlﬂ{é’%{‘?dijﬁlg w?fh%%a e‘i”fnﬁﬁﬁ‘g‘}[“? g’ﬁgtgéerp?ge,%m
borrelia, |ephesbbd s iRytaepkasiiBireattichnpl Agehycteri difattibed @, g, anypdilae,
system c nycoses, opporiuni sti coses,. pbroto _ des,
30 cost odes. HEBTHPLSEY “REpfe 0¥ Poenr s AR be SERELAR Rl HhE
hepatitis vi rtuaesnt of cows infected by M. bovis.

As used herein, the ferm “tuberculosis™ comprises disease states usually associated

15  with infections caused by mycobacteria species comprising M. tuberculosis complex. The
term “tuberculosis” is also associated with mycobacterial infections caused by
mycobacteria other than M. fuberculosis (MOTT). Other mycobacterial species mclude M.
avium-intracellulare, M. kansarii, M. fortuitum, M. chelonae, M. leprae, M. africanum,

and M, microti, M. avium paratuberculosis, M. intracellulare, M. scrofilaceum, M. xenopi,

20 M. marinum, M. ulcerans.

The present invention further comprises methods and compositions effective for the
treatment of infectious disease, including but not limited to those caused by bactenal,
mycological, patasitic, and viral agents. Examples of such infectious agents include the
following: staphylococcus, streptococcaceas, neisseriaacea?, cocci, enterobacteriaceae,

25  pseudomonadaceae, vibrionaceae, campylobacter, pasteurellaceae, bordetella, francisella,
brucella, legionellaceae, bacteroidaceae, gram-negative bacilli  closiridium,
corynebacterium, propionibacterium, gram-positive bacilli, anthrax, actinomyces, nocardia,
mycobacterium, treponema, borrelia, leptospira, mycoplasma, ureaplasma, rickettsia,
chlamydiae, systeinic myceses, opportunistic mycoses, protozoa, nematodes, trematodes,

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

orthomyxoviruses, paramyxoviruses, coronaviruses, picornaviruses, reoviruses,

12



ort honyxovi nses, paramyxoviruses, comaviruses, picornaviruses,
reoviruses, WD 03/096987PCT/ US03/ 15925 togavi ruses, fl avivinses,
burtyaviridae, rhabdoviruses, human i munodefici ency virus and
retroviruses. The present invention further provides nmethods and
conmposi ti SYRUHPEMBY| for the treatment of infectious di sE&EYSM¥HRISudi ng by
not limted to, tuberculosis, |eprosy, Crohn's 5 Disease, aquired

I mmunodef i ci epgyirgys) daaiused, wﬁ@aﬁha@mmdoﬁaﬁessnmh ahmohicdefiacy Roclyd
Mount ai n Spotted. Fever and i nfl uenza. Second Generation Antibiotics from
Et hanbut ol Jt"""E“’"“'“SBSThe present invention is particularly directed to a

novel |ibrary of am unds 0

nodi fi ed et hyl ene ﬁﬁgﬂﬁln %ﬁF%%g&%ﬁﬁ%?%?§?£$&%w§fﬁ§%?g&gﬁ$no

al cohol pr e- |atredt wfesfeﬁ:@us diseapg, nncmdmgmm ]FTWReéﬁNZ“heW“]é’ﬁssé?PFW{C’tOB“ &nhance
the structyir ahisdiy Ghdldntntundiificikddd «piddor, Wit AN olisaRah ABsusdRARY ! 0

assess the influenc nodi fied |inker on the activity of structurally

di ver se di aniMemtaigSpotied Faypramda@idsi s, the synthetic schene to

i ncorporate am no acids into the brldglng | i nker between the two am ne

conponent s WaSscdddichiéreton ABiBiotts fam Mbaetakads was of a special interest

since it allowed introduction of another diversity elenent into the |inker

(as R4), as well 3g, (i)pésérﬁlih{réﬁtion is particularly directed to a novel library of diamine
compounds of Ethambuto] family comprising a modified ethylene linker starting from

10  commercially available amino alcohol pre-loaded resins.
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In an effort to enhance the structural diversity of our library of Ethambutol analogs

15  and to assess the influence of a modified linker on the activily of stmeturally diverse

diamines against M.tuberculosis, the synthetic scheme to incorporate amino acids into the

bridging linker between the two amine components was modified. Use of amino acids was

of a special interest since it allowed introduction of another diversity element into the
linker (as R4), as well as chirality.

20 Tt was crucial for the project to synthesize a sub-library of diamines closely related

to Ethambutol by having amino alcohol moiety in the molecule, and yet quite different due

to presence an claborate linker between the two amime atoms (see Figmwe 1 for
| 13



201t was crucial for the project to synthesize a sub-library of di am nes
closely related to Ethanbutol by having am no al cohol noiety in the

nol ecul e, and yet quite different due to presence an el aborate |inker
between the two amine atons (see Figure 1 for 13 iepresentative

exanpl es) WAPEYIS e fact that the 2-Chlorotthyl resins Mith' P& oaded
am no al cohols are cormmercially available (Figure 2) and suit well
proposed chenieptesgntatios exaarplesat tAlsc thevigct that the 2-Chlphtritglonrpoundl praloaded
library were pr d. Qo N = I - | -%39&, 10
conpounds per we??{c %)Sra?ef e veéégﬁlﬁg?%ﬁe?@g%?ﬁ)t é%{&%{l}@g&o&%%%%g I (%Il:Si gure
3) sunmmari zesvenetiadtive. t he synt hesi zed pl at es. Solid phase synt heses
usi ng anino al cohG,, REAAARIRCHS Bk Swerd BRALN B3] LeakiRbES R mabREN

prepared. Four- and five-steps synthetic routes starting fromconmercially
avai | abl e ani peplseiclOrromppnds peraveibi(ferals pst BrinTy A teoPkipt Thied HaK dksed to
10 create our gfnhstesidfd 00 SaMBRMAdItLbr ary (Schene 1, Figure 4), were
applied to make tarcéc?t ed di am nes _(Sch_eme§ ﬁoandIS Fi gure,? 5 agg 6Il
respectively). ThePBd afeeSyrkeses 125 ERER Sl IRE 8RB es T e P i 1 st
steps of the SehemBvd wee @BaRdoNefbui-Nafdc Heeresps2 spmittid; roGtdy stantiighd&ofschene

1, the second amne is introduced i.nto th |.ecul S synt hon via
nucl eophilic m%?r%%@b’naé’ﬁ‘tlébief angpe ?’ﬁ?}’(?i P%"ﬁloag?({%ﬁuem_ nlnﬁzkrg(r} ,‘“’%\%\%V%gﬁlggffﬂn%ﬁ{ea
Schenes 2 145 amsgle dur fifst prOgIOe edspéund dibghy (fobinfd T atipwn 4bfwerchapbsd Bt inflgg ami no
noi ety by carbonyl. conpou . o PRYL AL 1 f sed
am no al cohol gﬁ%ﬁo‘%ﬁlg’geszgﬁﬁmﬁ (g't ?’I}dtglcﬁglg% %gn%séﬁgéggﬂéfi ’srhée}g a%gé&%zpti de
coupl i ng wi t hdife®epindhesnthdsesn ) bva@sioteps of thy Sobeme b awgRbaqdgued in Schemes

(0-(7-Azabenzgty | - 1 = , A1) ‘ Q a whol
hexaf t uor ophog%%da%é(?) nalnhléy %%Fﬁ% is\lc?ll\é P%%gﬁﬁﬁﬁ%%ﬁ gﬂfﬁgerga?w%as e

\Y ] 3 . The
reaction was efhen visimseleanbiliofiplvaanegt ofdimotjaneaf dhe likrewhijedp therScheeersdni no
aci ds useqst 0,4 9,a§teﬁ)r5éye§s lﬂ:lrafliﬁrﬂiﬂdiﬁcaﬁﬁpw the edifiRg Takhe mbidyFivgUsatboriyl
Deprotection (renoval of the FMOC group) was carried out by reaction with
pi peri di ne at CPPOUssr | vat i zati on of the am no group was achi eved by
reductive athyl at iseres252 WA yRihe Qushaed oy 2lohipeciostisd 2sClbroaisyl
al dehydes, ketones, and c rbax lic acids, in Eh gese AN %mlgaal?(,:%l iI13 at
RT for 72-96 Ff’.smE‘I'Pf@S?&‘foé‘E’?"f 15 PERYEC SRTHElBR T, uRdS“ Was Hede™So,  t hat
the final di apiestfceprodfict SHADGI d (Eaf7rAzabdnectdznel -pl)-NSY, NiN-gtrarhstisdeonfim
substituents {hat had b 0 ednd N the i ] eLat s dxfsr om
the previ roius f"fxﬁ"%‘héotm g%?%h%%bs%ﬁod%?%ﬁogs, é‘yg\xﬁ%m%@; rgggt l?r_al_
diversity (Fi goneéwig) to ypouveplodgtceyikidst Theflist of the amino acids used to create this library

is shown in the Table 2 (Figure 7).
Deprotection {removal of the FMOC group) was carried out by reaction with

piperidine at RT. Derivatization of the amino group was achieved by reductive alkylation
25  with 96 various carbonyl compounds, such as aldehydes, ketones,and carboxylic acids, in
the presence of NaBCNH; at RT for 72-96 h. The selection of the carbonyl compounds was
made so, that the final diamine products would carry the same or similar types of
substituents that had been observed in the hit compounds generated from the previous
library of ethambutol analogs, as well as strﬁchn‘al diversity (Figure 8). A complete list of

30  the carbonyl compounds used is shown in Table 3 (Figure 8).
Reduction of the aminoethyleneamides into corresponding diamines was carried out

using the soluble reducing reagent 65+w% Réd—A] at Toom temperature. Cleavage of the

14



30 the carbonyl conpounds used is shown in Table 3 (Figure 8).

Reducti on of the am noet hyl eneam des into correspondi ng di am nes was
carried out using the soluble reducing reagent 65+w% Red- Al at room
tenperature. C eavage of the WD 03/096987PCT/ US03/ 15925 ]igr oducts fromthe
resin was VHO8PEY with a 10% sol ution of trifiuoroacet FETASIHSIH

di chl oronet hane resulting in the formati on of TFA salts of the diam nes.
For library praslestioa iHeh@siaCydsadchisvedSkigp a0f0%d betutiy ndthieiflueometive aed ks
carried out using a Quest 210, t hesi z n.scale.of .0 1-0.15 g of resin
per tube. Foldl“'t‘j%g‘?ﬁeﬁ%w%‘@%ﬁ% a %Oge&ggrsgggiogishﬁ\?\lemﬁénef'hor oughl y washed,
dried, and then gFauUfiBar®fprddedion eisd mglatier seppafchesntheigreschene wis swedd ovinount

of each resin (4}.05 rchive [ 1 ' Cklih
Fe- oyt hesi s M < dRRany l Ditsh g Rt oER 10 sR00 IR phPube kol BIERe
group, addi t irentiof, firined caink vl thaomepurashed, drisded thsh grogpgioidyagagicter e

carried out | olEh re&@%i | QGKS M P9.05DCw ARG BARSO PYSIgH by 10
What man Pol yfplraf)]’?‘?(go |'%J§r' é’r t eag{é ex%hemrsys?gm %)y Robbi ns§Sci g?l)ti %n;%c. A

suspensi on offadilifate growtheasit andidaepnygluipn of 3pi@sur e of DOM Tl 1F was evenly

distributed into pR& LRGN INGEGrdupSdliioN Bf ihd cARiAyDonPRhRE, Yedhbtidilpy Of
the resin per well. The 96 diverse carbonyl é:ﬂisrrgounds wer.gl arrayed.in one

96-wel | pl at end elspiags Wora feiristiens i 9657RY reasHendy} RGBT PY each
i ndijvi dgaio pqmlmutaén hg@%m&?@;m, thé BRktHenNGstbd b?moabi:ﬂ séi@ﬂitﬁed? Qﬁ‘ﬂﬂentiioardfnes 15
produced per ate. Reduction was rriped out in.the .format an

cl eavage and th§ Peodsd; T5gns Wt%?él’t"fﬂ‘%gﬂg%ﬁhgﬁs s SV E‘S‘ﬁ%‘%g%ilm"e\‘?éep%?%??on of
the TFA pri orpldt® ril@h® @i Siproxdasey .10 mg of thQuasin per vadls #bs Aeniivesé cwhenyl
prepared binary of .di am nes . was ne..b |l e i I §
spectronetry ?fﬁ‘dfmelﬂgﬁ'ﬁgl’ﬂ%/ﬂegg'fwgg égﬁﬁﬁéé%dgédﬁ%%sg p)'(’al(ragnﬁ ate, 20
17% of the t gieaweluntech inSetiodseblLbf fpr odinstewitingfin an evfipoied POQdEMESed on
an appear pnce o | ecul 34l il @ SRS Sat AARRAIBGEN the
am no aci ?t ﬁé?guﬁ%dg%ggﬁgugieeaﬁ(‘?g? g{aﬁtecg}geér;lt tgi"sii s, the Ee? centa e_ggf_ t he
predi ct ed i orfStevieg toburgey pldteands fileved by aveperatis ddhe TBY rEFhSINEE A\er €
formed, vari edgsagrom 31-96% (Table 1, Figure 3). Based on M5 anal ysis, out
of targeted 15,360 conpounds, 7,500 diani nes were actually 25 forned.

Anino acids such asaaphaerBbRydred sghexyibrenstiagyihdsovaaiots by Rleegbay ani ne,
or phenyl al ani ne produced desirabl e co unds Wi, t ood. yi e (88-96% .
A The L. IPHGDE S SHFigraR oY 160 CROHL 3rigi 1aS U6 Muledfpl P
t et rahydrzo saqed a6l eotslambsbey. | Siecasfiid produntion Wi az odmmhone veartisepdy bt @naci d
did not lead to the corr ndi n r Oaf‘i: : %QSBFb% é&o BUGEESSiclathat
prepar ati on GPPEFHERDLE OF eglﬁaarll%nggt‘@\? &frf%%lrﬁ &d |_E§té' "
had been used for the synthesis, the percentage of the predicted fons were observed and
therefore the predicted compounds were formed, varied from 31-96% (Table 1, Figure 3).
Based on MS analysis, out of targeted 15,360 compounds, 7,500 diamines were actually
25 formed. Amino acids such as aminomethylcylcohexyl carboxylic acid, thienylalanine, or
phenylalanine produced desirable compounds with good yields (88-96%). At the same

time, some amino acids, such as arginine, tetrahydroisoquinoline carboxylic acid, and

thiazolidine carboxylic dcid did not lead to the corresponding products.

30 Scheme 3. Success in preparation of ethambutol analogs with modified linker
encouraged us to aftempt synthesis of another sub-library of diamines using commercially

available amino-alcohol pre-loaded resins (Scheme 3, Figure 6). This route yields diamine
15



encouraged us to attenpt synthesis of another sub-library of diam nes
using comrercially avail abl e am no-al cohol pre-loaded resins (Schene 3,
Figure 6). This route yields diamn. e 15 conpounds that are simlar to
those produced by the (Scheme 2, Figure 5) but that also possess desirable
subst i t ueR¥&34P6%he first nitrogen atom W have PF?’L‘@WIQSEZ% this
met hod by starting fromcomercially available 1,4- arainobutanol
pre-|oaded r %sinﬁbun&&m&rﬁ@mdr fol thee @l‘oﬁﬁc&:ﬁ byt Shen(Gclicmee?, Figuros)aet dmt Sle,
Anac, 5 (ha, Tr an Tabl %1% ave the best prelimnary results
in the screer?f’?‘?gsg YO8 “%Lf‘ﬁﬂ‘g s h the Table 1). The very
first step was deWieV]&Ive Akatsirarad dfis mélodiﬂwmmnyzgoﬁm\ppmmmdﬂmalwbbhl k4 ati on
by 10 carbony 0
(S)-citronel §’Im°g‘r'w e ?aﬁk‘%/re rahy?}%g%ﬁ-ﬁ% Pl%p%m %¥Q%%g§ggﬂ$%m
4- (4-hydr csxypmnw)@dﬂun afabhd)g@tmylﬂaé@ﬂm@mn@nd@@dﬂsem@ezm%g assays
adamant anone) ee'}lm%& F’PB‘h o NABEWBr1R vl Thirst 88 Q! deQvitagion (R MEFE

P

carri ed out |na5|m ion as we reported earlier for the Schene 2.
Screeni ng t herdupbpar yﬂ@g@ﬂenslikmmﬂt db’er]@ul%@i’%’l apfereaeds n(Frats A f 4t he

active m xt USszy ﬁ}r&h&ﬁlﬁﬁewg'@@}&mﬁ%ﬁ@y \Ahg,ﬁenmecorfatamﬁdtb~4ﬂy@@ha6dnerl a

containing a pronoter fusion of luciferase to RvQ341, as as the MGs,

has been usedOramRNeef-FHyeroRmhenyt2 LA Bend SerBY a6 &V\%gg?fﬁut 0

anal ogs, fo gl&ﬁﬁna%tanone? mpréa%&emmaanﬁg 86 B The Hllbaing sepromere tariahdut i 4
anti-TB activity, Tab act VI at <1ﬁ 5. uUMin the HTS Luc assay
and/or with & @Slﬁ?naéf?r iff’étbﬁég et ected for deconvol utions.
Deconvol utions of Sakdnink9e dfbmmwgdmm Mitutresslovie rapd plecinoolnisk by ehectidh scr et e

re-synthesis of the ne campoun in
archi ve 20 r &&FH: ?(Pp?‘\gg "g { Rem o9 ’?ﬁ%t%%% e S%&%&@%@fl C
Schenes 2 andusion aihlamﬁaasetcsawﬁ?ém wgwlia@t@ﬂ WMEEe hgs bepnfused toywsregn dlde B#W ol ut ed
pl ate. Few ca gntified as potent synthons

1% ngn{;lﬁld 113191 &él‘éﬁal{i@?@r

contri buti'ng activi ure 5 Perfornmed deconvol utions

reveal ed 118 hi tslftﬁfcomv@ld najtclprge bave Wﬁ’é’é‘é ﬂiﬁ‘tqc‘“l‘B’ LHRLERYEY @Tabl e
4), 38 of thage sGRMRAHNHASS \ﬁﬁé %SW ARV aR@6L 4126 M. hok rBe@%SBMSd f025
Figure 11 provides a list of hit conﬁounds and their struct res
deconvolutions. Deconvolutions of all 198 compound mixtures were pe: 0 by the
discrete Te-synthesis of the diamine compounds in 96-well format using stored archive
20  resins (prior pooling them together) and the same synthetic Schemes 2 and 3. The same
screening tests were used for every deconvoluted plate. Few carbonyl compounds have
been identified as potent synthons contributing to the anti-TB activity (Figure 3).
Performed deconvolutions revealed 118 hits of novel stmctures as potent anti-TB
compounds (Table 4), 38 of those compounds were proven fo be active in both assays.

25  Figure 11 provides a list of hit compounds and their structures.

Formulations

Therapeutics, including compositions containing the substituted ethylene diamine

' compounds of the present invention, can be prepated in physiologically acceptable

30  formulations, such as in pharmaceutically acceptable camiers, using known technijues. For
example, a substituted ethylene diamine compound is corabined with a pharmaceutically

acceptable excipient to form a therapentic composition.
16



For mul ati ons Ther apeutics, including conpositions containing the
substituted ethyl ene di am ne conpounds of the present invention, can be
prepared in physiologically acceptable 30 fornulations, such as in
pharmaceutically acceptable carriers, using known technl %ues For exanpl e,
a subst it OY@PF/®ENY| ene di ami ne corrpound i s combined wit FCA/US03/15925

phar maceutical ly acceptabl e excipient to forma therapeutic conposition.

16 The conmus cbimaBiond oﬂﬁiepnaﬁeasmmnubmmmﬁ)bamnmyer@einahhﬁonh&fer ed in
the formof a l.id I| ui r .S .0 ns
i ncl ude pills® Oﬁg agr s%an ' O%Is%iﬁltmﬁ%o %éﬂcieudgﬁ & crg% %)%Mﬂ%

admi ni st ered mpahltayls diﬂlgﬁf apsu Pills nmwéammmaﬂwdbMMWMQ@Way be

adm ni st ered ]_Iﬁ (Q)lbg ysoﬂj r%égpé %’i’cléﬁlsfé{%ﬁa@@ agge}l | F%%bﬂedo?ag@%té“m%&%eed

| ocal 'y, for or systematic
rel ease of5t rmirrmhéﬁratbbmllycfosem inj thmlungsper reayhepinelanted foe sisRatslegse

Exanpl es of | 11, dinGRBRAS | dohdpPstridn Ghil SRmip®S rmm‘éansuﬁayad@mlﬁaesf ef HqﬂideCtl on
i ntranuscul arly, subcutaneously, Int ravenousl , intraarteriall

formd ati ons fempewiigns Arcluda doropmlapionscadrrisd BB HVSTEGT PERPRHRRial; SpRsHaw OBSQY’
aer osol for mihgtveRRsty! MEhdEaty) hdl Rfmflfoa roatmpqm aﬁdommdﬂmmmm_tamm to

the 10 | ungs. A sust ai ned reIe se i_X

matrix made oﬁxaﬁpaleérof apreso! dermaiehers geg 'gﬂﬁé?@ \X?ﬂ“b‘% efg%‘j?%ﬁ”ﬁ‘f’% *%9*‘*
enzymati c1®r Iaggsd/ base hydrolysis, or by dissolution. Once inserted into
the body, the matrix is acted upon by enzynes and body fluids. The

sust ai ned r el ease Anpstaingd redeasdnosteR, aﬂelsédrhpmﬁy if 2 oy welorpd ateldphle. yralbr i al s,

| ncl udi ng, bgé ﬁﬁt{'%&h&{lﬁ g%hg%adltﬂﬁf by ke cﬂ%a)fé %erél%sor Whr)ﬁ&iu\ﬁ@?l i de

(pol yner of actl co g ycol | cop ymsrs of lactic
aci d and gl yc@hdednsgteddtipto tpelby@nﬁ)ydm‘haeg acted ipqndst sreymestasd odspfligsehie des,
hyal uroni c acgugmln&@}eiea&eaamﬁ mﬁ&qgegldreélﬁb1§tﬁofnﬁ&eco@amh@wehas  hdme, bt ty

aci ds, phospho sacchari des, nucleic acid i no..aci
anino aci 5 s hﬁﬂléedpl%n ospEsi relylactides,s pplgalygolide éﬂ%‘l”“ﬁ%‘ g(ﬂleﬂl’l‘tlaé i des,
pol yvinyl pr opyhisige cg-QlyQ&id)éVGc@ﬂ)ltﬁB{d’ bPldctlonad and gsycbm: adle), péiypineisies.ed

bi odegradable matrix is a matr of one of, either lact
pol ygl ycol i dePOIﬁ?ﬂBEﬂSS?FaE?IWé’“‘%’B’ hyplpeegici agy, collagen, ¢ 1%’? 5% % SpbeRdic

conposi tion wiclds, sepatids, PhodpheipdQdiytdccinrbel ngldi aadlsadolyﬁdneo peidd, iamiroar
conposi tion use nd ot her. clinical factors, dition
of the patient® dg’afﬁ%‘ PHEIPY l]m g Aistrari o Reog%e \t,\?%]?mjgg&%} gegﬁay
range frooo 1Qﬂ)lﬁv®y@yﬂromﬁ>nﬂg¢d<@mom mbp@fqmeéb@ﬁmabi@mgg ipmpakiamgend ¢fom 50

to 0,2 ng/Kkg. om 25 to 0.5 nog/kg.
Tabl ets or ot% o i ?acﬁﬁe F&%g‘%lg@§©&%§n§tﬁgﬁ% glrlﬁ% to 1000 ng of the

substituted et hyl %@ dgéa f‘%le {82866 AMI&PeRNh &ﬁhﬂﬂ&iﬁ&ﬁbéﬁfg treated, the
adm nistration simlar t hanbut ol or . ot her antl-tuewg s dr snay

be used. The mamﬁﬁbsmmmﬁmﬂrayser&eméa%ﬁ@é‘rfé@%ﬁuw W 6

conposi ti ons fekt, and the route of administration. A suitable dosage may range from 100 to 0. 1
25 mg/kg. A more preferred dosage may range from 50 to 0.2 mgkg. A more preferred
dosage may range from 25 to 0.5 mg/kg. Tablets or other forms of media may contain

from 1 to 1000 mg of the substitutcd 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
30 procedures for the treatment of other disorders occurring in combination with

mycobacterial disease. For example, tuberculosis frequently occurs as a secondary

17



30 procedures for the treatnment of other disorders occurring in

conbi nation with nycobacterial disease. For exanple, tuberculosis
frequently occurs as a secondary -conplication associated with acquired
i mmunodefi ci ency syndrone (AIDS). Patients undergoing AIDS treatnent,

whi ch i ncW@B84%¢88bcedur es such as surgery, radiation or PEREAB{IREP apy, may
benefit fromthe therapeutic nethods and conpositions described herein_
5Th|e_ foll ow ﬁ@mﬁlﬁlﬁﬁ@nf h&oﬁ%tamﬁsac}qﬁifddfihhﬂﬁﬂdsdeﬁ&bﬁyt djﬁdriémm{ﬁﬁ?&).n m;i_em_
applies to the _parti r_synthesi.s o e substituted et ene . diamrte
conpounds, aﬁ‘é‘d‘{)‘ﬁ’é‘lg %gﬁe&%ﬁﬁ% Vfﬁ’h"%\/wgéeg UppT g‘g%ﬁ ?.)‘ﬁ}l Sf THEYGFOWR" S

col oni es of MchérdiRdraty] @iy Shendfit faddithe thaapeutib enctledc hidh genmefititts desmibed al .
J. Conb. Cherg 2003, 5, 172-187 are hereby incorporated by reference in

00
their entiretyV. Tt will be appreciated that other exanples, including

m nor varisations i) %0%8%%%;%&?% M@@g%gmww the REveRiRAsEN bhpdils foh@se

skilled in the art, and, e invention is not limted to'these.

speci fic il wstiaNer syrthesly efshe mipivmedethyleoe dispine cagrewrds, prbit Aei Bty from
comercial ly M%ﬁﬂp’i‘@fh@n BFInE QrAE SNonRE 8f MOBBBE.15:8S ITASdditldaa, the teachfager al
Met hods: All reagents were purchased from Sigma- Al drich. Am nq al cohol
pre-| oaded r ®€Rn&eqmghad JpGP’E‘Era@?Hl bm W@ia%c}ﬁéem' nggqurgﬁflg]y é%%?‘l?ﬁi“’t rile,
di chl or omet hangy exthicdiRt Myl tefiated €liah yihenexathplek)| inelidig, mhwt traatdns iand
tetrahydrof uran were purcha fromAldrich.and used a ei.ved. Solid
phase syn’tohe§g rpé°°ﬁ§‘wsoﬁﬁ§ npght "‘Oﬂ’@?t 5@%@ TEU %ﬂi%zt%a?%fﬁ‘b%%oélul
Technol ogi eshosliftadiadthesabedificillusthiedeataples.equi prent  (What man

Pol yfiltronics and Robbins Scientific). Evaporation of the solvents was
done using SpeedVac ABS (Savant). MEEAVEREIra data were obtai ned by

El ectrospray loni 7ation technique on Perkin Elnmer/Sciex, API-300, TQVS
with an autosanpl er. Schene Gereméagihe Bidmine lghrapeorpr ocess.

commercially available amino alcohol pre-loaded resins.

15

General Methods:  All reagents were purchased from Sigma-Aldrck. Amino
alcohol pre-loaded resins were purchased from NovaBiochem. Solvents acetonitrile,
dichloromethane, dimethylformamide, ethylene dichloride, methanol, and tetrahydrofuran
were purchased from Aldrich and used as received. Solid phase syntheses were performed

20 on Quest 210 Synthesizer (Argonmaut Technologies) and combinatorial chemistry
equipment (Whatman Polyfiltronics and Robbins Scientific). Evaporation of the solvenis
was done using SpeedVac AES (Savant). Mass spectra data were obtained by Electrospray
Tonization technique on Perkin Elmer/Sciex, API-300, TQMS with an autosampler.

Scheme 2. Description of the Process.

25 The acylation step was carried out in 5 ml tubes using the Quest 210 Synthesizer.
Removal of the FMOC 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. :

30
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25The acylation step was carried out in 5 nl tubes using the Quest 210
Synt hesi zer. Renoval of the FMOC group, reductive al kylation reaction with
carbonyl conpounds, the reduction with Red-Al, and the cleavage fromthe

solid support were carried out in 96-deep (2rrfL) wel |, chem cal | reS| st ant
plates. 30YO8VEE. Acylation of amino al cohol p-e- | 0ad SETHSEY S5 ¢ h
am no aci ds. Each tube was | oaded 0.150 g of corresponding resin

(coverage of 8teBi UcHattoml gl aeoeb! pietloadedicsigs wigh enipr aridswol | en in DCM f or
1.5 h and filtereclifFnoc protected resin was used: the resin was stirred

with 2.5 nl of 20%agoiube vesloasied Bil Hbs pldoresPendRvEIT Gpverge ff §3-1-8 moqlighr ed,

and washed W Lfy - resiltlwedd prViifen mTﬁ@mqsme uﬁ@ﬁlmwﬂs%@z@mmsmw
stirring time was 20 mn.” After_that all resipns were filtered vvashed W th

DVE (1x2.5 maﬁeéﬁhemwfwmﬂ%éﬁﬂ%Wa%%me%P@é%ﬁ%@ﬁ)WFﬂf fmin,
F“ CQ' gr ones h?ﬂl@emcfsﬁﬂdﬂ%sﬁéﬂ'vﬁﬂmz @mﬁ&ﬂmir Thep ébcdmuea&as%técebﬁmhnﬁgms?zto |
oaded resin) were m o
excess to Ioaﬁ@ﬁﬂ}ﬁ@ﬁﬁ§mﬁﬁ%t ? “?gmgggy“?%% gb%ﬂﬁw?%¥ﬂ%9 EN§6 m of
m xture acid- GMG&anmmuﬁdd@dthmﬁaﬁhlhﬂbﬁ&ﬂﬂ@bﬂﬂhﬂ@.@mﬂmhedadd&MmOhnof
solution of 1.5 6 1 excess to | tNPr2 in
005 mi L of i LRAP PR SOR L broth o e ST e AR T Y e o T 2
roon1tenperatmﬁeﬂoﬂﬂM@Kzubémmaa@Ih@hdwasﬂm@h@mwwwa@Méﬂdéﬁhn@-ﬁk@%lS
filtered,

asaPs g%cm b Wchala (DMen B3 o @gr e S

di chl ororre and acylation was re
of 15 reagent &5 matol {036 re{t0 mp}ﬁécqsﬁ@llme‘i/\'ie?@ of E¥Ry @5 mkef dishlorgmethane. 1

m xture of DMge2R4, &0l Rf 8%k 18%emt LR roodRiMRARe. ( AR reactids kRdl dry

(on Quest) for 30 mn and transferred into vials (one resin. [i)er vial), and

dried in a dedsich, dic armsarery HRerenrhed Fh Lirpigfure of ME pad dichlqromethang’s” wer e
subj ected for (193@ lcﬁdhld‘r&ﬂéﬂi&% (u@m@ga&ﬁcﬁmﬁ@ reptiteSheR the safk lytoadtiodn of

t he am no_grou rotectlomT ar.e sjns fromt first
three st e&g %n"ﬁoéfél%f ?”(Slgélfeh’&?ms 1""8’5 % gl“i’?ﬁtie?ﬁmﬁmﬁ?fg}gﬁf dch in
the indivi dua:ihc}ﬂebraﬂnSthfhﬁl‘(1ﬁ$1hl),nﬁ€tﬁe&ﬁal(3k3ﬁlepmkeﬂ diyi @nSQueét)sfwsp@zmsn amdof the
resin mxture

0,
di chl or ont et h%a%‘éfeﬁ?ﬂjmﬁgl Wgﬁg‘%ﬁﬁge% & ’tﬁnéid%'s fn 0 flesmagfg Trva 11|uFﬂtf8Ir%) at es
and 25 filt eraflertiss step il bibhst wea subjectadior quelit comfttvbusimd$ sirirpl at es wer e
transferred into conbiclanps, and 02 m of 20% sol ution of piperidine in
DMF was added to renove Fnoc protecting group and allowed to stay for 10
mn. After 10 min plate was filtered, washed with 0.2 nm of DWF, and
depr ot ect Pdn Wer2 r E‘é%f’c"éélf‘if%ﬂ"ﬁm@g’?“ﬁ’ﬂ of 20% sol ution of piperidine in DVF
and all owed to st

d h
DMVF (0.2 mi per 3%%“105”"3318““ BB orr%%)l?% Hane f?'?%&} %Sst?ﬁsw eeIgO%%fiﬁ%%ﬁlge Wit

leaving approximately 0.03 g of each in the individual wals for all necessary
deconvolutions. A suspension of the resin mixture (0.08 -~ 1.0 g) in 100 ml of a 2:1
mixiure of dichloromethane and THF was distributed into two. 96-well filterplates and
25  filtered using a filtration 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 allowed to stay for 10 min. After 10 min plate was filtered, washed with 0.2 ml
of DMF, and deprotection was repeated with 0.2 m! of 20% sohition of piperidine in DMF
and allowed to stay for 20 min. After that plate was filtered, washed with DMF (0.2 ml per
30  well) and dichloromethane (2x0.5 ml per well).
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Reaction with the carbonyl conmpounds. Each well in row A on the reaction
pl ate was charged with 0.1 1331 of dichloronethane, 0.08nl of -1.0M
solution of appropriate acid in DIVIF from naster plate, 0.05 m DW

sol ution of Bro (0.012 g, 0.025 mmol, 2.5 nol excess to Ioaded resin)
and 005 mWQYR] Pr2 i n di chl or onet hane (0.017 i, 0. 1BCHURBAR2S 10 nol
excess to |l oaded resin). Each well in rows B through H was charged with
0.1 m of THE, O. Refrsioh wirh thelcddboddisoinpdundn Eadh vegdipinapw iAadretha kdietiopddater

Kk f

min 0 075 m o GrenG B 8t Egffudiak i i LEAT R B of g AT 50
added. The reiadIME)ﬁfogIIaaS@spm@%@dlM&ﬂ@ldﬂ@ﬁﬁﬁ@PJ@O#bs,W@ﬁmlml ﬁlﬁe end,
the resins %Lés& & E)Qdedv&@éﬁbe&d ddg%ﬁ&f%m@%'\ﬂu(dleﬁo‘ﬂ@rﬁama&@ éd‘iﬁ% neho

(2x1nt) and desi ccat or r vacuum f or duction
with Red- AL mmol 10rme! exsesstip émdqsﬂ s Hﬁiémelbmae‘éﬁﬂuﬂﬁmhdgw PRERHYIDA 1: 6
m xture of Regl fh of Go0r, W80 HAIBPLP@M}ohﬁIEQ of HprfiatcatidRghe & kéiowd infaFvel |

0. 28 | f Red- Al 1), nd 15 al t t f th
Rt AL ol ML R B N L e T A

net hanol  ( 3x 11 @nsdiofl b REBCNEL A THF word alkied fI’hd’Tﬁﬁhtif)@ lpHtes Steﬁpeaaled ool ept age

This step was i ed out  usi gacleav h at es
(pl aced on 20% f%a‘reftﬁggh ttﬂf‘Fe Itqeérﬁst’lfso‘ﬁe'%%g?%d; gh‘?”;é[‘ ﬁ%%l 0@ 'HHBL
charged wigh metﬂe&oﬁax&ﬂmﬂﬁtdﬁeemcdfema&%mmﬁlbmmmmane, and
triisopropylsilane, 0.5 m per well. After 15 mn, the solutions were
fdtered and collected into proper wells of the collection plates. The
procedure was repé&apddRedBolionorithisRedell.e evaporated on a speedvac, and the
resi dual sampl e YL fabiAthinOford ARh B aRbRRRID B nbREELERLLANGSE L he

Pr ocess. Thé' re uctlve a ation ste 4-am nobutan-1 ol "resin
and the acyl aw¥amtoducap) and I&Fcwasraddad. @)@Fﬂipﬁ"ﬁeﬂrﬁ’ 2pmmeakof Refrd renyeeliaasdt 210

Synthesi zes . JRopRy &) refth ey El\/%egfh@lwméne ek udlddsabdio Rl GhiRA Wi th
carbonyl conpounds, the reduction with Red ...and the 30 cl eavage from

the solid sup‘ﬁ@’rm%ﬂﬂ*@@@%ﬂﬁmWd%eddégﬁﬁét?ﬁ‘ﬁ’}%°|1 chenical ly

resi stant pl ates.

Step 4. Cleavage.
This step was carried out using a cleavage manifold. The reaction plates (placed on
20 the top of the collection plates in this manifold) were charged with a 10:88:2 mixture of
" TFA, dichloromethane, and triisopropylsilage, 0.5 ml per well. After 15 min, the solutions
were filtered and collected into proper wells of the collection plates. The procedure was
repeated. Solvents were evaporated on a speedvac, and the residual samples were ready for
testing.
25
Scheme 3. Description of the Process.

The reductive alkylation step of 4-aminobutan-1 ol resin and the acylation step were
carried out in 5 ml tubes using the Quest 210 Synthesizer. Removal ofthe FMOC group,
reductive alkylation reaction with carbony! compounds, the reduction with Red-Al, and the

30 cleavage from the solid support were camied out in 96-deep (2ml) Vwell, chemically
resistant plates.
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Step 1. Reductive al kylation of 4-Am nobutan-1-ol resin. A
suspension of the resin (coverage of 0.3-1.0 mol/g), 1.0 g (upto 1.0
mol), in 30 m of 2:1 mxture of dichl omrethane and TEM was di sitrubuted
into 10 tubes, 3 m per tube and filtered, than each tube was charged wth
0.10 g of WR&HI¥69BResin was we swollen in 5 DOM for 1.5 RCARSFPIPer ed.

Each tube were | oaded with 1.5 m 1, 2-di.chl oroethane, 0.3 mmol (3 nol
excess) of coswzes rendee lyieby o6 finkataadiel talrkyl ati ng reagent) and
allowed to react for 30 min. After that 0.3 mmol (0.3 m) of 1 Msolution
of NaBCNH3 i n THF Awesensicdetharein (@aehicorf Mak0 garol/ge 0 gutr ttl.(RTEmMPHying8 h.

When reactio %!E!QS F
(2x3m), EOV%S@%%%& suc‘%!k%0 ry ?on gﬁe‘tsv%é&l gﬁred?%%ir]nﬁﬁbééﬁ %{ﬂle%éf'Z
Acyl ation WI tmb%ammelaélﬂw each tube was]chargeghyath Odrecof s R%%%WHW
twce. EaCI e ]76@ Cﬂ‘é{dgﬁ@né@ E&\:hltuﬁé wak 16Hu&hlyan erBhnan@chiARmae ass ds,

0. 25 mol Dl V1F nol excess to | gaded. resi n xed

with HATU, O. @nﬁh@mol eXOFH ffﬁiﬂﬁsmn@ idelsde prketams (4igilating agd )PB i‘g’“leéaded
resin) and altbqg@gf&gogﬁ@yAﬁ@rmalﬁg%mm qos @ 1 M Solbtionaff NEBKINE, én aEkd- HATU
wer e added to each tube foll OWI w&% of soluti %nmqgte&aﬁ nmol ,
0.17 m (10 nwe added ad weptiop Fae ﬁ‘élsfi“h%* neRclpngNag o

di chl or omet hagkss WeeaEkdr@) washied gt THIR (230i1), MeObCGxamil at Sickedalty oo Gvest

t enper at ur e. fgft r. 16 h the resins were filtered, washed with 1:1 m xture
of DMVF andf di t hane (1x3nl), dichl oronethane (1x3nml) and acyl ation

20 was repeatgd 2 Aapunt of reagents. At the end, the resins
were fil tered5 éMAﬁye on%%%%y m Xture of DI VIF and di chl oronet hane

(1x3mi), methanol AGBxREllere Sk dFith QN (§a46:Habh tubE w@@cﬂﬁ}g@d and 1 ml of
transferred into V|als (one resin r vial) ﬂngwg@(gg r‘iade at.or
under vacuum $igjforamethares eﬁmlﬂlﬂlagl%t(&? gpopl ﬁ“e]sF‘ 8 uBy eeé‘feé;?j e&ual ity
control usi ng Mgns @%Eﬁxﬁed with AT, 0l2) @b 0.07€ g Gh iDBNmB SFIPEIF (2 na:ll Ieydeastioon of
t he am no rou e uction wth .Re ayage
(Step 5 15" viohict g ptiaid frayosiian - Anagr 15} Sodbe Bl T RRDY §
Appl i cation. adm& Mae@aﬁsmmxkg S0t bBARGm E6ENMRLECD]. Dam\/tblm 648 mol
Dec onvol ution of 't i r.f S i
di screte conpBUHd¥ 1°"|‘qu ’(“ng %{#ﬁ C%romtm %m%dﬁgaac%wr%{é}%gt arﬁ)iI €
resins (10 resi"dsnd 8305t room temperature Aftcr 16k the resins were filtered, washed with 1:1

mixture of DMF and dichloromethane (1x3ml), dichloromethane (1x3ml) and acylation

20  was repeated with the same amount of reagents. At the end, the resins were filtered, washed

with 1:1 mixture of DMF and dichloromethane (1x3ml), methanol (3x3m), sucked dry (on

Quest) for 30 min and transferred into vials (one resin per vial), and dried in a desiccator

mnder vacuum for Th. After this step all resins were subjected for quality controlusing MS

specira.

25 All following reaction steps, - alkylation of the amino group (Step 3), reduction with Red-Al
(Step 4), and Cleavage (Step 5), - were carried as they were described for the Scheme 2 of
this Application.
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5 0.10g each), which were set aside at the end of the acylation step
before the pooling. Each resin was assigned a discrete colum (1, or 2, or
3, etc.) in a 96-well filterplate, and was divided between X rows (A, B,
C, etc), where X is the nunber of hits discovered in the orisgi nal

screeni ng PPAVR6%870 each well, in a row, a selected car A bHound
(present in the hit) was added along with other required reagents: the
first selected carbonyl conpound.10 wassagdexdi21o the resins in the row
"A", the second carbonyl conpound- to the resins in the row "B", the third
carbonyl conpound- to the resins in th@espwlilitch, etc. A lay-out of a
representative 96-well deconvolution plate is shown in Table 3, Figure 12.
The reaction pl at dscemplotioreaf gt eatide keshs veas mRIfonmsd by fp-symbesishel difdete t he
resins were f b ged, s aRetnittd BtEro Ntk iom B IEANQD s 10, and

dried in desicc 15 vacuum for uctron and, cl eavage were

per f or med &ccOis fﬁgh)t ‘dhlglt B8 sa agigpptthospd phige WW%?‘?H:‘”B’F%@BB% ing THaeh

product wel | sychi G taigmed E@M&% c¥ing (BRaky&es ey EDbeWE! filkdda, M08 paay
| oni zation Mass S ect roscop

re th ent | 0 e acti,ve and
were tested i AVIOpEPNTESDFS (Agﬁsg ﬁhﬁgg{ ’éleﬁﬂ‘é{é’%'s t{)‘t’fm F%v(‘f‘liegdn%
Substi tuted Ebﬁyﬁaem@gmes Tdshahgwdlh ;@aesi seRt0d Syrvnigbinpeund (present inThe
solldphasep cribe ve fo r n Li brary, of di am ne
conpounds was b’& d‘g‘ﬁ% Re Vs 3‘?‘ “’CB““SE/ %l@eg?%eege%%%ﬁleg&p%nﬁ
substit ut et ethyddaarstaniesies mcthqmmfdé’ theleeaepd edrbonylepiphior 4o gpgesifsrinm t he
acylation of kP QELELAY AYMbICLEn I AP £0RO e A BAdater osi ns

to the cl eavag& df heflna were carrie usi ng

i nst rument onhyeprwdnta@he%ﬂde@dorfvelﬂQOﬁ%temtSMWTﬁﬁ?%ﬁW Iileactl ons

Purification of alf, ?e{a : e&@émﬁ%aabxﬁ&a@ﬁl SHhosRt A8rRREWeRN
0

Conbi Fl ash (Ise, Inc Id desirabl e products in purlty greater than

90% Here, t hﬁlt&g%pvh@gq‘l yltb r@CM{(I)EIWg) 57@#1&% %ﬁﬁ@%é&&d 1 désiciator under

1-(2- 1 3- ¢4- chl.a6R @d}gﬂoﬂa@ﬁ&?—éﬁlﬂ]cﬁﬁﬂgg QbreJrerfdthed accordmg to steps 5 and 6 of the
phenyl propyl ) pi peridin-4-ol, is descrj bed beI w as an Ideb Egﬂ\ds
03/ 096987PCT/ &3 Btpsasoly The, pEifuc Ay lis frgm the cleavage were “analyFea’ty

1- (2-{[ 3- (4- cphhanephenetibe MaW dpasiosaby)de eenbd ipentipydf )tlm apidves,chingh wéreo| |
conpound 588.
tested in the MIC assay.

20 Solid Phase Synthesis of Selected Substituted Ethylenediamines
Using the Quest 210 Synthesizer.
~ The solid phase protocol described above for generating a library of diamine
compounds was applied to the scale-up synthesis of the sclected substituted
ethylenediantine compounds. Here, all reaction steps, from the acylation of the
25  commercially available amino alcohol pre-loaded resins to the cleavage of the final
product, were carried out using Quest instrument only, which allowed for up to twenty
parallel reactions. Purification of all crude samples was done by Flash Chromatography on
CombiFlash (Jsco, Inc.) to yield desirable products in purity greater than 90%. Here, the
synthesis of one of the active compounds, 1-(2-{[3-(4-chlorophenoxy)benzyllamino} -3-
30  phenylpropyl)piperidin-4-ol, is described below as an example.
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Compound 588 Representative synthesis of active conmpounds. Renoval
of FMOC protective group. Commercially available resin

( N- FMOCpi peri di ny1- 4- oxy) - ( 4- net hoxyphenyHnet hyl pol ystyrene, coverage
(linker) 0.88 mmollg 10 (0.4 g, 0.35 nmol ), was placed into one of the 10
m tubes AYOYEB?210 Synt hesizer. A solution of piperi dCRESPIISESn] ) jn
DVF (6 M) was added and stirred for 30 mn, filtered, washed wth DW
(1x6 m), and the addit irppBfar@bR6f i- gL ANRASrdBER g&zyg'a 8sin was
washed with DVF (1x8 nl) az%eg‘grl\/l ﬂi(éA ngtl?r% WItL FI\C/J}DCprotected
L- Phenyl al anine . The resinP pIBP@P%E ﬂogxn"?rﬁp% d%8ni1 of DCM for 20

m n. FMOC L-Phenyl al anine, (.0341 g, O. 88 1) 1 mM of DMF (2,5 nol
excess to | oaded resin) were m xed-w N hi 8 0.88 mmol) in 3 m
of DMF, and added to the tube f;z}l(@n ng by the addition of solution of 0.6
m of Etthi3r2. Reaction was carfied at for 20 h. After the reaction
was conplete, the resin was filtered, ed with 1:1 m xture of DWF and

di chl oronet hane (1x6ml), dichl onnuet hane 20 (1x6ml), and acyl ati on was
repeated with the same amount of re&g§@AEdSE the end, the resins were
filtered, washed with 1:1 m xture of DMF and di chl orrrrethane (2x6mL). 23
Renoval of FMOC protective group. A solution of piperidine (1.5 m) in DW
(6 M) was added to the regin and forned suspen5|on was stirred for 30

mn, filtered, msmm DVF (11X NHrri) and the aquglon of piperidine
was repeated. The res S wash th DMF ({lx

(2x8ntl), and sucke \ |d@$‘i9-‘~“fAr ﬁﬁb—ﬁ}ﬂ
conpound. The re Q e- vvas

charged with @wof THE. 3% (4-Chlor ophenoxy) benzal dehftle™( 80

mol ) was added fol | owed by addition of 1.0 Msol ution of I\Ta"ﬁfﬁ\ll—B in THE
(1 m, 1 nmol) after x3 n.

721 At t he end,
(2x6mL), and )

Representative synthesis of active compounds.

Removal of FMOC protective group. Commercially available resin (N-FMOC-

piperidinyl-4-0xy)-(4-methoxyphenyDmethyl polystyrene, coverage (linker) 0.88 mmuol/g

16 (0.4 g, 0.35 mmol), was placed into one of the 10 ml tubes of Quest 210 Synthesizer. A

solution of piperidine (1.5 ml) in DMF (6 ml) was added and stirred for 30 min, filtered,

washed with DMF (1x6 mi), and the addition of piperidine was repeated. The resin was
washed with DMF (1x8 ml) and DCM (2x8ml).

Acylation with FMOC protected L-Phenylalanine . The resin was pre-washed with
15 5 ml of DCM for 20 min. FMOC I.-Phenylalanine, (0341 g, 0.88 mmoi) in 1 mi of DMF
2,5 mol excess to loaded resin) were mixed with HATU (0.33 g, 0.88 mmol} in 3 mi of
DMF, and added to the fube following by the addition of solution of 0.6 ml of EiNiPr,.
Reaction was carried 2t RT for 20 h. Afier the reaction was complete, the resin was
filtered, washed with 1:1 mixiure of DMF and dichloromethane (1x6m1), dichloromethane
20  (1x6ml), and acylation was repeated with the same amount of reagents. At the end, the

resins wers filiered, washed with 1:1 mixture of DMF and dichloromethane (2x6ml).
23



10 for 30 mn. Reduction with Red-Al. The resulted resin in a tube
‘was nme-washed with anhydrous THE (2x6nl) and filtered. The tube was
charged with 5 mM of anhydrous |I'HE foll owed by addition upon stilling
commercially avail able Red-Al as 65+%in toluene (1 nil mpl) After 4
h the resMP%44%7 | tered, washed with THF (2x1nml) and Né’é’I_”r’Si%ﬁ?éxlrrn)
(addition of MeO1l shoul d proceed with caution!), and dried under Ar for
10 min. d eaxa@ﬁaz FFMO photdctied groipe A efutiohef §1wridn:es([15 nithia DMBe6 W t h

the resin was har bri ght red
suspensi on wid gFﬁ%@E tott% ?flflranég?m uﬁgen‘Slonllﬁe(S%%és?%r\;\gd/;% ft@?&iw Sheﬁd t he
filtrate was with DEEt(d mht amdghcsaldiima tof pmemdmmewasmaqgﬁ o&h&dmme wea svaslepeat ed.

DCM and excess (o) 20

1- (2- 113- (4- A5 q'jél‘r’%gﬁ 1 g et ?%"?%g’??b%d%“& &"8 ropyl pi pé"ri din-4-ol (in
a formof grufi UO&%E&%@&ﬁa%a}bwyz\e@,ﬁpowlﬁeeﬁmwaf sHeArAIBLIDORBYY ON
Conbi Fl ash (The %w?s' ng foll ow n% conditions: pre-loaded silica %el

col uim, 12 g mip| @igretpand qhﬁ@?‘ﬁ with & 1 of T, 3-GrGltiraphenep kbeoesldetvie §-280m

fll PIZZFIBH?JJD#YO'M ibb%h M;N@Q%édeallﬂﬂl@w] e&ﬁﬁ@dﬂﬂﬁﬁloiﬂb %M@hﬂﬁﬁﬂ@%ﬂ?ﬁw@f il
chdor op enoxy enzyl ] am.n phen i o)

ditrill uor oad®t haolsEey %?rgﬁﬂdﬁwaca?n %“@*aaz‘t’ @‘g Fﬁvdﬁ@iﬁ% ’)SZR %gﬁ][e (ESI)

mz (M) 451 tﬂareﬁéamzﬁiterad AvaSIRa RS THIO( x ol pid MeOH (2x6ai)p sid amtladdedmam ne

conmpound l%f hre30f Qr rrul a selected fromthe group consisting of: and

Reduction with Red-Al. The resulied resin in a tube was pre-washed with
anhydrons THF (2x6ml) and filtered. The tube was charged with 5 ml of anhydrous THF
followed by addition upon stirring commercially available Red-Al as 651% in toluene (1
ml, 3.2 mmol). After 4 h the resin was filiered, washed with THF (2xlml) and MeOH

15 (3x1ml) (addition of MeOH should proceed with cautionl), and dried under Ar for 10 min.

Cleavage. For this last step of the synthesis the tube with the resin was charged with
DCM (8 ml) and TFA (1 ml) and formed bright red snspension was allowed to stir for 30
min. The resin was filtered and the filtrate was collected into a collection tube. The
procedure was repeated. DCM and excess of TFA were evaporated on 2 speedvac. Crude

20 1-(2-{[3-(4-chlorophenoxy)benzylJamino}-3-phenylpropyl)piperidin-4-6l (in~ a form of
trufluoroacetate salt) was purified by Flash Chromatography on CombiFlash (Isco) using
following conditions: pre-loaded silica gel column, 12 g, flow 15 ml/min, 25 min run,
gradient starting with DCM finishing up with DCM/MeOH/NHLOH (600/400/10).
Obtained: 0.128 mg of 1-(2-{[3-(4-chlorophenoxy)benzyl]amino}-3-

25  phenylpropyl)piperidin-4-ol ditrifluoroacetate, 53% vield, of at least 95% purity. Mass
spectrum (BSI) m/z (MH)" 4512, 453.2.
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‘Claims

1. A composition comprising a substituted dlamme compound of the fonnula

selected from the group consisting of:
—O~Or
oy OO0

’”@@““@m @ = f
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