DI AM NOPTERI DI NE DERI VATI VES This application clainms priority from
U.S. Provisional Application Nunber 61/211,137, filed March 25, 2009, the
cont ent s wO 2edovatwoar e i ncorporated by reference in 5t heipcTarstowadogos
TECHNI CAL FI ELD [ 0001] The present invention relates to diam nopteridine
derivatives and their conpositions for use as anti-infectives. 10

BACKGROUND OF THE | NVENTI ﬂ)&l@lﬁ@@?ﬁg@l‘blﬁﬁ%E Wigsrate of antibiotic
es

resi stance over the past deca as rai sed serious concerns that the
antibiotic treatnment options currently available will soon be ineffective.
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enzyngs of folate netabolism In the recent years, studies have shown that
RNA structures | ter) fungi ternmed 25ri bosw tches may
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concentrations during transcription of the 30nRNA, the riboswitch receptor
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gene expression. In the absence of the cognate netabolite, the riboswtch

fol ds i ntlepttds ageinstcragiesialtmatiogenses not interfere with the expression of the
ORF. [0003] Anti-microbial agents may act via a number of known mechanisms, e.g., by

inhibiting synthesis of bacterial cell walls, by acting directly on cell membrane of the

20  microorganism to increase permeability and leakage of intracellular compounds, by
disrupting function of various ribosomal subunits to reversibly inhibit protein synthesis, by
binding to various ribosomal subunit and alter protein synthesis, by affecting bacterial
nucleic acid metabolism or by blocking essential enzymes of folate metabolism. In the
recent years, studies have shown that RNA structures in many bacteria and fungi termed

25  riboswitches may regulate the expression of various genes crucial for survival or
virulence. Typically [ocated within the 5’-untranslated region (5'-UTR) of certain
mRNAs, members of each known class of riboswitch can fold into a distinct, three-
dimensionally structured receptor that recognizes a specific organic metabolite. When the
cognate metabolite is present at sufficiently high concentrations during transcription of the

30 mRNA, the riboswitch receptor binds to the metabolite and induces a structural change in
the nascent mRNA that prevents expression of the open reading frame (ORF), thereby
altering gene expression. In the absence of the cognate metabolite, the riboswitch folds

into a structure that does not interfere with the expression of the ORF.



WO 2010/ 110907PCT/ US2010/ 000904 [ 0004] Si xteen different cl asses of

ri bosw tches have been reported. Menbers of each class of riboswitch bind
to the sawe 20mviabwli te and share a highly conserved seqeemas2ando®econdary
structure. Riboswitch notifs have been identified that bind to thiam ne

pyr ophosphate (TPP), flavin nononucl eotide (FMN), glycine, guanine,
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(AdoChl) qiasboémbqswrelsbmAdth@lsamamespbolftoamd sharest highly consesdpeasencased f s have
been 1 denkbdiad drlahee! SEOANIRR 3t AAR0C 5K TRhT AN Ay am.amnel I and 111, 1V
and two stin recogni ze pre-queosine-1 (PreQl). Several
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bi nd the negativ arged pyrophosphate noiety of the ligand. Simlar to
TPP, guanibvewiehdn@otid¢sogainditeis, TlﬂMﬁveh%@mﬁc@meaowwmﬂfoewmw
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by thi's hi ecifrc int ractl for the design of small
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cof act or 05 4% a, and e I SNB suc as bacteria,
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- Uty angtaines thegbRnfidttidnal Golp of thb i Mhiesi&-hyivok grhethgl-d-nvol ved in
methylpyrimidine (HMP) moiety and another subdomain that coordinates two metal ions
and several water molecules to bind the negatively charged pyrophosphate moiety of the
ligand. Similar to TPP, guanine and SAM riboswitches, FMN riboswitches form receptor
structures that are highly specific for the natural metabolite FMN. It is by this highly

30  specific interaction that allows for the design of small molecules for the regulation of

specific genes.
[0005] The riboswitch that is of particular interest is the TPP riboswitch. TPP is an

essential cofactor in bacteria, archaea, and eukaryotes. Organisms such as bacteria, plants



the bi osynthesis of thiamne, turns the riboswitch structure "off" and
reduces transl ation of 5the nmRNA by sequestering the ribosone binding site.
Simlar twokawmmedoal ribosw tch, eukaryotic ribosw tche®Chiusdo10PR4th a
simlar affinity and undergo the sanme conformati onal changes. As such,
conpounds that target TPP riboswitch may be used to regulate or inhibit
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[0007]In the aspect, the I nvention provides a Conpound of Formul a
Q| NH2 thediopymehesis Oﬁtsmamna taynp thesibappsirc sirugtiieRpfT” mod eeddceryapslaiog of f ol | ows:
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i ndepegdan bt inhiblH iy nthSCHATOERezand ltRbhcpsshory@@@ESnvatwes necessary
for many cellular processes.
10 [0006] It is therefore the objective of this invention to provide compounds useful for

treating an infection, particularly compounds that target TPP riboswitch.

SUMMARY OF THE INVENTION

[0007] In the first aspect, the invention provides a Compound of Formula Q-I:
NH,
R1
N
NT YT Y
)l\ A N R?
H,N N N |
R* R3
Formula Q-I
15
wherein
(i) R', R? and R? are as follows:

(a) R, R?and R® independently H, —SO,CF3;, —-SO;H, -NH,, —
C(O)N(R®)SO;3H, ~CH,C(O)COORs, —-OH, —C_4alkyl-COOR?
20 (e.g., -CH,COOR?), —P(O)(OR?’),, —C, 4alkyl-P(O)(OR?),
(e.g.,—CH,P(O)(OR?),), -OCH,COOR?’; ~C(O)N(R®)S(O),R’, -
C(H)=C(OH)C(0)OR’, -C(O)N(R,)(Rp), -OCH,C(O)N(R,)(Ry)
or —C(H)(NH,)COOR’;
(b) R? and R? are independently COOR?; or
25 ()  R?and R® are independently <OH or -OCH,COOR® and R' is -
COOR’;
(i) R%isaH or C4alkyl (e.g., methyl);



(iT)R4 is a Hor Cl_4alkyl (e.g., nmethyl); W) 2010/110907PCT/ US2010/ 000904
(iiti1) RBis a Hor C _aalkyl (e.g., ethyl); (iv) R6is Hor d _aalkyl; (v)
R7 is C weal2ky11gw7g., nmethyl); (vi) Ra and Rb are i ndepemdsatiopotdoor
Cldalkyl, 5in free, salt or prodrug form [0009]1n another enbodinment, the
I nvention provides a Conpound of Formula QI11: NH2 H2NN N1 R4 wherein (i)
Formula Q11 R, fall h. 10 (a) R, R2 and R3 are
i ndependently H, (”_i%oﬁ%%%{%ﬁﬁ?’ﬁ%ﬁ’g%b’

(iv) R’is H or Cyalkyl;

(v)  R’isCaalkyl (e.g., methyl);
(vi) R, and R, are independently H or C,.alkyl,

5 in free, salt or prodrug form.

[0009] In another embodiment, the invention provides a Compound of Formula Q-II:
NH, 1
R
N
N
)l\ Z / N R?
H,N N N |
R* R®
Formula Q-II
wherein
() R', R? and R? are as follows:
10 (@ R, R?and R? are independently H, ~SO,CF3, ~SO3H, —-NH,, -

C(O)N(R®SO;H, —~CH,C(0O)COORs, —OH, -C_salkyl-COOR’
(e.g., ~CH,COOR?), —-P(O)(OR?’),, —C,_salkyl-P(O)(OR’),
(e.g.,—CH,P(O)(OR?),), -OCH,COOR?; ~C(O)N(R*)S(0);R’,~
C(H)=C(OH)C(0)OR?, -C(O)N(Ry)(Ry), -OCH,;C(O)N(R,)(Rp)
15 or ~C(H)(NH;)COOR’ or
(b) R? and R are independently ~OH or ~OCH,COOR” and R' is —
COOR’;
(ii) R*is a H or C,alkyl (e.g., methyl);
(iiiy R’ isaH or C alkyl (e.g., ethyl);
20 (iv)  R%isH or Calkyl;
(v)  R’isCj.alkyl (e.g., methyl),
(vi) R, and Ry, are independently H or C,_salkyl,
in free, salt or prodrug form.

{0010] In another embodiment, the invention provides a Compound of Formula Q-I1I:



C(0) N( R6) SO3H, -CH2C(0) COOR5, -OH, -C _4al kyl - COORS (e.g., -CH2COORSG),
-P(0) (0OR5) 2, -Cl_4al kyl -P(0) (0R5)2 (e.g.,-C H2 P(0)(0 R5)2), -0C H2COOR5;
- C(0) N( Roy820j0zRv907  C(H) =C( OH) C(0) OR5, - C(0) N( Ra)) ( Rb) PCTOSRAACOM)9M Ra) ( Rb)
15 or -C(H) (NH2) COOR5 or (b) R2 and R3 are independently -OH or
-OCH2COOR5 and Rl is - COORS5;

NH,
R‘I
N
NT YT Y
A'é[ /‘\Q
H,N N N l
R R3

Formula Q-II1

wherein
(i) R', R? and R* are independently H, ~SO,CF3, ~SO3H, -NH,, -
C(O)N(R®SO;3H, ~CH,C(O)COORs, ~OH, —C,_salkyl-COOR’ (e.g., -
5 CH,COOR?), —P(O)(OR®),, —C, salkyl-P(O)(OR’), (e.g..~-
CH,P(0)(OR?),), ~OCH,COOR?®; —C(O)N(R®)S(O),R’, -
C(H)=C(OH)C(O)OR?, -C(O)N(R,)(Ry), -OCH2C(OIN(R,)(Rs) or -

C(H)(NH2)COOR’;
(i)  R*is aH or Cyalkyl (e.g., methyl);
10 (i) R’isaH or Calkyl (e.g., ethyl);

(iv)  R®isH or C alkyl;
) R’ is C).qalkyl (e.g., methyl);
(vi) R, and Ry, are independently H or C.salkyl,

in free, salt or prodrug form.

15 [0011] In another embodiment, the invention provides a Compound of Formula Q-1V:
NH,
R1
N
NT X A
)I\ = _ N R?
H,N N N I
R* R3
Formula Q-1V
wherein

(i)  R', R?and R? independently H, ~SO,CF3, ~SO3H, —NHy, —
C(O)N(R®SO;H, -CH,C(O)COORs, —OH, —C, 4alkyl-COOR’ (e.g., -
20 CH,COOR?®), ~P(O)(OR®),, —C| qalkyl-P(O)(OR®); (e.g.,—
CH,P(O)(OR?),), ~OCH,COOR?; ~C(O)N(R%)S(0)2R’,~
C(H)=C(OH)C(0)OR*, —C(H)(NH,)COOR’, -COOR’, C(O)N(R,)(Rv)



(it) RAis a Hor Cl. 4alkyl (e.g., nmethyl); (iii) RS is a Hor G _olkyl

(e.g.,
(e.g.,

ethyl); 20 (iv) R6is Hor G olkyl; (v) (vi) R7 is G 4alkyl
mawbybio/11Bm7and Rb are i ndependently H or C _aal lpgir/uS2em/0bee€,
or prodrug form [0010]In another enbodi ment, the invention provides a

Compound of Formula Q 111: Formula Q111 wherein

10

15

20

25

or -OCH2C(O)N(R,)(Ry);
(i) R*isaH or Ci.salkyl (e.g., methyl);
(iii) R’isaH or Calkyl (e.g., ethyl);
(iv)  R®isH or Cjalkyl;
(v)  R7isCjaalkyl (e.g., methyl);
(vi) R, and Ry, are independently H or C;_salkyl,
in free, salt or prodrug form.
[0008] In still another embodiment of the first aspect, the invention provides a

Compound of Formula I:

NH,
R1
N
NT YT Yy
PR R
H,N N N |
R? R3
Formula |

wherein
(vii)  R', R? and R? are as follows:
(@  R',R?and R? independently H, —-SO,CF3, ~SO;H, —~NH,, —
C(O)N(R®)SO;H, -CH,C(0)COORs, —OH, —C/_4alkyl-COOR’®
(e.g., -CH,COOR?), -P(0)(OR?),, —C)_salkyl-P(O)(OR’),
(e.g.,~CH,P(0)(OR’),), ~OCH,COOR?; ~C(O)N(R®)S(0),R’, or
~C(H)=C(OH)C(O)OR?;
(b) R? and R* are independently COOR’; or
() R? and R® are independently -OH or -OCH,COOR?® and R' is -
COOR?;
(viii) R*isaHor Ci.salkyl (e.g., methyl);
(ix) R’isaHor Calkyl (e.g., ethyl);
(x)  R®isH or Cialkyl;
(xi)  R”is Cqalkyl (e.g., methyl);
in free, salt or prodrug form.

[00010] In another embodiment, the invention provides a Compound of Formula I1:

sal t



R, R2 and R3 are independently H, -S02CF3, -S03H, -NH2, -

) N(R6) SO3H, -CH2C(0) COOR5, -OH, -Cl_4al kyl-COOR5 (e.g., - 5CH2COORS),

- P(0) (ORSY@,20t00i10®@al kyl - P(0) (OR5) 2 (e.g.,- CH2P(0) (0R5) PrI/UGSQObRGOORS;

C(0) N(R6) S(0) 2R7, - C(H) =C(OH) C(0) OR5, -C(0)N(Ra) (Rb), -OCH2C(0)N(Ra) (Rb)

r - C(H (NH2) COOR5; (ii) R4 is a Hor Cl.4alkyl (e.g., nethyl); 10(iii)R5

is aHor Cdalkyl (e.g., ethyl); (iv) R is Hor G _aalkyl; (v) R7 is

Cl. 4al kyl (e.g., methyl); (vi) Ra and Rb are independently H or C _aal kyl,

in free, salt or prodrug for m" 5[ 0011] I n anot her erdodi nent, the invention
provi des a Conpound of Fornul 8l Q1 \_ wherein 7 R2 and R3 independently
H, -S02CF3, -S03H, -N H2, R67\\$03H - ) COOR5, - (OH,

-Cl_4al kyl- COOR5 (e.g., - 97 P - C1_4al kyl - P(0) (OR5) 2
‘N 0>N?R6>80>2l57 C(F) G OH) G 0) OR5'

(e.g.,- CH2P(0)(OR5)2),

- C(H) (NH2) COOR5, - 000RS5, C(O)N(Ra)(Rb) orR* OCHXC(O0) N(Ra) (Rb); (ii) R4 is a
Hor d _aalkyl (e.g., nmethyl); €bimpaS is a Hor O _aalkyl (e.g., ethyl);
(iv) R is Hor Cl_4a| kyl; 5(v)R7 is Cl..4alkyl (e.g., nethyl); ( i)Ra and

Ro are independent]y H or G _4al kyl,

(1)
(0
(

e

N

Q) R', R? and R? are as follows:
(a) R', R? and R are independently H, =SO,CF3, =SO3H, ~NH,, —
5 C(O)N(RG)SO3H, ~CH,C(O)COORs5, —OH, ~C|_4alkyl-COOR5

(e.g., ~CH,COOR?), ~P(O)(OR®),, =C1.salkyl-P(O)(OR’),
(e...—CH,P(O)(OR®),), ~OCH,COOR?; ~C(O)N(R®)S(O).R’, or
~C(H)=C(OH)C(O)OR’; or
(b)  R?and R® are independently —OH or ~OCH,COOR® and R' is —
10 COOR’;

(i)  R%isaH or C 4alkyl (e.g., methyl);

(i) R’isaH or C aalkyl (e.g., ethyl);

(iv)  R%is H or C.aalkyl;

(v)  R’is Cjaalkyl (e.g., methyl),

15  in free, salt or prodrug form.

[0012] In another embodiment, the invention provides a Compound of Formula i1l
NH, o
N
N
)l\ AP N R?
H,N N N |
R* R3
Formula 1
wherein
(vii) R',R?and R® are independently H, ~SO,CF3, ~-SO3H, -NHz, -
20 C(O)N(R®)SO;3H, ~CH,C(0)COORs, ~OH, ~C.4alkyl-COOR’ (e.g., -

CH,COOR?), —P(O)(OR®),, —C/4alkyl-P(O)(OR); (e.g..—
CH,P(O)(OR®),), ~OCH,COOR’; ~C(O)N(R®)S(O)2R’, or -



in free, salt or prodrug form [0008]1n still another enbodi nent of the
first aspect, the invention provides a Conpound of Forrmula 1. NH2 Formula
| 10 wherwOrzo(vilpgRl , R2 and R3 are as follows: (a) R, PRR/Usna0BE0904

i ndependently H, -S02CF3, -S03H, -NH2, - C(0)N(R6)SO03H, -Cl-12C(0) COORS5,
-OH, -Cl_4al kyl -COOR) 15(e.g., -CH2COORS), -P(0)(OR5)2,

- Cl4al kyl - P(0) (OR5) 2 (O BR6OR5) 2), - OCH2COORS; - C(0) N(R6) S(0) 2R7,
or -C(I—I):C(C]—I)C(O)OR5§392%)C(RZQ)_%@ R3 are independently COORs; or (c) R2 and
R3 are i ndependektiliy RO 2o or GGHICDERS. meftly!lRl is - 20COOR5; (viii) R4 is a
H or G _4al kyl (e.g., thwl ) e (i Dy | .Hor C4alkyl (e.g., ethyl);
(X)R6 is Hor Ciilé(gl kf}ﬁ%a{%‘%ﬁ?‘(&:@ g%la(?lyfn (e.g., nethyl); 25in free, salt

or prodrug form (£000ROJd M oafiotalet; enbodi nent, the invention provides a
Conpoupd of Formyla 1hsic e aikyl (e.g., methyl);

in free, salt or prodrug form.

[0013] In another embodiment, the invention provides a compound of Formula IV:
NH, "
N
NT X X
/t / = N R2
H,N N N Fli“ 8
Formula [V
wherein
10 (i)  R',R?and R® independently H, —=SO,CF3, ~SO3H, -NHz, -

C(O)N(R®)SO;H, -CH,C(O)COORs, ~OH, —C,.salkyl-COOR’ (e.g., -
CH,COOR?), ~P(O)(OR®),, —C)salkyl-P(O)(OR’); (e.g.,—
CH,P(O)(OR®),), ~OCH,COOR?®; ~C(O)N(R®)S(0),R’,~
C(H)=C(OH)C(O)OR?, -C(H)(NH,)COOR® or -COOR?;
15 (vii) R%isaH or Ci.alkyl (e.g., methyl);
(viti) R’ is a H or Calkyl (e.g., ethyl);
(ix)  R%is H or Cjalkyl;
%) R is Cy4alkyl (e.g., methyl);
in free, salt or prodrug form. _
20 [0014] In a further embodiment, the invention provides a compound as follows:

1.1. acompound of Formula I, 11 or I1I, having the following configuration:

R1
NH,
N
N \ x N R2
|
/“\ NP R* R®
H,N N N

Formula I-A, II-A or 11I-A



WO 2010/ 110907PCT/ US2010/ 000904 Formula Il wherein (I)RI, R2 and R3 are as

follows: (a) RI, R2 and R3 are independently H, -S02CF3, -S03H, -NH2, -

5C( 0) N( Roy6Q8H/11690H2C( 0) COOR5, -OH, -G _aal kyl - COOR5 (ePg:r/,USmlemmeé) :

-P(0) (OR5) 2, -Cl1_4alkyl-P(0)(0OR5)2 (e.g.,-CH2P(0)(0115)2), - OCH2COOR5;
-C(0)N(R6) S(0) 2R7, or -C(H=C(OH)C(0)OR5; or (b) R2 and R3 are

i ndependently ; 0 I avi wi nfigrdtidn:
Cl_4al kyl (e. g EH {?1 C@_@W“&%ql sﬁoémh ;%1 4al iylﬁgICé ﬂgﬁdtgtﬁs{) (1v)

R6 is Hor O _aalkyl; (v) R7 I Sy 14a|ky| (e.g., methyl), 15in free, salt
or prodrug form 10012] In anoth r enbodi ment, the invention provides a
Compound of Formula I11: Forw%iﬂl V\/nerele (vigs) R, R2 and R3 are

i ndependently H, -S02CF3, -INH2

Formula I-B, 11-B or I11-B

1.3. acompound of Formula I, IL, lIl or 1V, 1.1 or 1.2, wherein R', R? and R®
are independently H, —-SO,CF3, ~SOsH, —-NH,, —C(O)N(R6)SO3H, -
5 CH,C(O)COORs, —OH, —C,.4alkyl-COOR’ (e.g., ~CH,COOR?), -
P(O)(OR’),, ~C\.4alkyl-P(O)(ORY), (e.g..—CH,P(O)(OR)), -
OCH,COOR?; ~C(O)N(R®)S(0),R’ or -C(H)=C(OH)C(O)OR’;

1.4. acompound of Formula I, Il or lil, or any of 1.1-1 .3, wherein R', R* and
R? are independently H, ~SO,CF3, ~SO3H, -CH,C(O)COORs, —
10 P(O)(OR®), or -OCH,COOR’;
1.5. acompound of Formula I, I, Ill or IV, or any of 1.1-1.3 wherein R', R?

and R are independently H;
1.6. acompound of Formula I, I, Ill or IV, or any of 1.1-1.3 wherein R', R?
and R® are independently —SO,CF3;
15 1.7.  acompound of Formula I, II, [l or IV, or any of 1.1-1.3 wherein R', R?
and R® are independently —SO;H;
1.8. acompound of Formula I, 1, lIF or IV, or any of 1.1-1.3 wherein R', R?

and R® are independently —NH,;

1.9. acompound of Formula I, i1, [l or IV, or any of 1.1-1.3 wherein R', R?

20 and R are independently —C(O)N(R®)SO;H;
1.10. acompound of Formula I, II, 1l or IV, or any of I.1-1 .3 wherein R', R?

and R® are independently -CH,C(O)COORs;
1.11. acompound of Formula L, II, Il or IV, or any of 1.1-1.3 wherein R', R

and R® are independently —OH;
25 1.12. acompound of Formula I, I, [l or IV, or any of 1.1-1.3 wherein R', R?
and R are independently -CMalkyl-COOR5 (e.g., ~CH,COOR®);



20C(0) N(R6) SO3H, -CH2C(0) COOR5, -0OH, -Ci1.4al kyl-COOR5 (e.g., - CH2COCORS),
-P(0) (OR5) 2, -Cl_4al kyl-P(0)(OR5)2 (e.g.,- CH2P(0)(OR5)2), -OCH2COORS5;

- C( 0) N( Roy6(20302iR09070r - WO 2010/ 110907PCT/ US2010/ 000902CC(Uudpe10(0@dpL( 0) ORS;
(viii) R4 is a Hor O _aalkyl (e.g., nethyl); (ix) RS is a Hor Cl. 4alkyl
(e.g., ethyl); (x) R6 is Hor O _aalkyl; 5(xi)R7 is Cl.4alkyl (e.g.,
ethyl): 0 Treey S@ldnglndOiiidiah o Wh&rqolélaw oAN9t Nehhashad| RENt, the

i nvention provi npoun Formul a Forrmula 1V wherein
10(ii)R, R2 and R31nd @pseindensodeptlj- P@@@B{egsﬁ@(omﬁﬁ)zorq 0) N( R6) SO3H,
- CH2C( 0) COORS, - PO&%%W yl -COOR5 (e.g., - CH2COOR5), -P(0)(OR5)2,
- Cl4al kyI - P(0) (OR5)% - CH2P( 0) (OR5) 2), - OCH2COOR5;

- C(0) N( R6) S( 0) RRY., G ddyrGloGhd) GI(IEI)r@RE\l 11,10 ) ¥ N @ODRE - o} Wheveind® s R15( vi i ) R4

L,‘tsh; ;_'5 OE | )c(:)l ég' Ikg aﬂg %5 IRHE 'nlly Vi)l OR 2 (k. LeHA@ i, (e 9.,

e.g., 4?H2P(O)(OH)2),

1.15. acompound of Formula I, 11, It or IV, or any of 1.1-1.3 wherein R', R?
and R? are independently —~OCH,COOR?;

1.16. acompound of Formula I, 11, ITf or IV, or any of 1.1-1.3 wherein R', R?

10 and R? are independently —C(O)N(R®)S(O),R’;

1.17. acompound of Formula I, 11, Il or IV, or any of 1.1-1.3 wherein R', R?

and R? are independently ~C(H)=C(OH)C(O)OR’;

i.18. acompound of Formula I, 1l or IV, or any of 1.1-1.3 wherein R?and R’
are independently ~OH or -OCH,COOR’ and R' is -COOR’;
15 1.19. acompound of Formula I, Il or IV, or any of 1.1-1.3 wherein R?is -OH

and R' is ~COOR?;

1.20. acompound of Formula I, Il or IV, or any of 1.1-1.3 wherein R?is—
OCH,COOR’ and R' is -COOR’;

1.21. acompound of Formula I, Il or IV, or any of 1.1-1.3 wherein R?and R’

20 are independently COOR?;

1.22. acompound of Formula I, II, Il or IV, or any of 1.1-1.3 wherein R', R?
and R® are independently H, —C/.salkyl-COOR® (e.g., -CH,COOR?), -
C(H)=C(OH)C(O)OR?®, -P(O)(OR’)2, ~C).4alkyl-P(O)(OR®); (e.g..-
CH2P(O)(OR’)2);

25 1.23. acompound of Formula I, I, 1T or IV, or any of 1.1-1.22, wherein R*is
H or C,.salkyl (e.g., methyl);

1.24. acompound of Formula I, I, Ilf or IV, or any of 1.1-1.23, wherein R is
H;

1.25. acompound of Formula I, 11, IIT or IV, or any of 1.1-1.23, wherein R* is

30 C.alkyl (e.g., methyl);
1.26. acompound of Formula I, II, [IT or [V, or any of 1.1-1.25, wherein R’ is

H or C,.salkyl (e.g., ethyl);



(x) R7 is Cl_4alkyl (e.g., nethyl); in free, salt or prodrug form
20[0014]In a further enbodlnent the invention provides a conpound as
foll ows: wWoRom/aemwpound of For mul a 1,11 or 111, having trhe/usedioommong
configuration: H2N Formula I-A II-Aor I11-A8 W

2010/ 110907PCT/ US2010/ 000904 1. 2. a conpound of Fornula 1,11 or 111, having
the follow ng conf '%ﬁﬂkh@&fﬁ%%ﬁ%ﬁ”ﬁﬂ'lﬁ dr1%; orlahy Br P1i- Ilﬁlwﬁeérn%iIQSconpound
of Formula I, I, Il vV, 1.1 1.2, wherein R, R3 are
mdependently H, $(‘L2CF3 - SO3H, -NH2 - C(0) N( R6) SOBH - SCHZC(O) COORS5,
-OH, -Cl_4alkyj : P

_C1 4al kyI A 0)( 16 n‘%p%urgd ofFaﬁE% MY g?:\l)Sor'lV ((rQI)]&I—{RI P 26 wherem R is

-C(0) N(R6) S(0) 2127 Q)mamﬂ((lélﬁ-,@(?ﬂ-)l)C(O)ORS 1 4. a corrpound of Formula I, II

“Lobek, " ool S Gy R AR o P 5P L e

H or C, . alkyl;
1.30. acompound of Formula I, II, Il or IV, or any of 1.1-1.28, wherein R®is
H;
1.31.  acompound of Formula I, I, Ill or IV, or any of 1.1-1.28, wherein R®is
10 Ci.qalkyl;
1.32.  acompound of Formula L, I, [1f or IV, or any of 1.1-1.31, wherein R’is

Ci.qalkyl (e.g., methyl);
1.33.  acompound of Formula I, II, Il or IV or any of 1.1-1.32 selected from

any of the following:

N N
HZNT A _x
N N H
CONPLNGN HO.__O N H
| H N
N
NH,

N N,
H2N\‘;j[ \j\/
| H
N = y N
N
NH,
\QYO HO.

OH OH | 0

N N
H2N\'/ NI J
| H
N = Z N
N
NH,

11



1.5.a compound of Formula I, Il, Ill or IV, or any of 1.1-1.3 wherein Rl

R2 and R3 are independently H, 1.6.a conpound of Forrmula I, IIl, Il or 1V,
or any ofwm.zillonlﬂsmherei n R, R2 and R3 are independent IPgTASARA@HBE904L51. 7. a
conmpound of Formula I, 111 or IV, or any of 1.1-1.3 wherein R, R2 and
R3 are |ndependently SOSH 1.8.a compound of Forrmula I, I, I1] or IV, or
any of 1.1-1. 3 wher and R3 are independently - NH2 1.9.a conpound
of Formula I, III ayof 1.1-1.3 wherein RI, R2 20and R3 are
i ndependently - C(O) N( H/ onpound of Formula I, I, Il or 1V,
or any of 1.1-1.3 whereih RN an ar ef i.-ndependently - CHZC( 0) COOR5;
1.11. a conpound of Foriika I , A, or any of 1.1-1.3 wherein RI,
R2 and R3 are independently - C]—I 251 120’g1 conmpound of Forrmula I, 11, 111
or IV, or any of I .1-1.3 wherein R, R2 and R3 are |ndependently

- Cl. 4al ky1- COOR5 ( en@,

QRs): VIO 2010/ 110907PCT/ US2010/ 000904 1. 13.
a conpouna o ormul a 1),
d of Formula i T¥

IV, or any of 1.1-1.3 wherein R, R2
(esq., -P(0)(OCH2CH3)2 or -

P(0) (OF) 2); 1.14. a cdnpouhd of Fo # 1, 11, Il or 1V, or any of 1.1
-1.3 wherein R, R2 5andNR3 are i ndepeagd tIy Cl _4al kyl -P(0) (OR5) 2
(e.g.,-CH2P(0) (OR5) 2, e.g.,-CH2P(0) (OF1)[2); 1.15. a conmpound of Fornula I,
[1, I'l'l or IV, or any of 1.1-1.3 wheseipg R, R2 and R3 are independently

- OCH2COO0RS5; 1.16. a c und of Forrmula I, Il, 11l or IV, or
any of 1.1-1.3 wherein R, R2 10an are independently -C(0)N(R6)S(0)2Rz2;

N N
HZ“\( XX
PP
P N
NH,

0
S
OH ™|
N NH,
0 N
L
N AN )\
N N NH,
CH,
o]
CHs™ 2P
L
NH NH,
/N ~ N
|
NS \N)\NH2
5
HZN/©\NH NH,
N
~d
\N NH,

12



1.17. a compound of Forrmula I, I, Ill or IV, or any of 1.1-1.3 wherein Rl
R2 and R3 are independently -C(H) =C(OH) C(0)0OR5; 1.18. a conpound of Formula
[, 1l or wo20oyiieeesy of 1.1-1.3 wherein R2 and R3 are i naepasdeniobopos OH or
-OCH2COOR5 and RI is -COOR ; 151.19. a conpound of Fornulal!, Il or IV, or
any of 1.1-1.3 wherein R is -OH and Rl is -COOR5; 1.20. a conpound of
Formula I, Il or 1V, or any Qf 1.1-1.3 wherein R2 is - OCH2COOR5 and Rl is
- COOR5; 1.21. pnpound of Fornula!, Il or 1V, or any of

1.1-1. 3 wherein R2 andyR3 X @ i ndependently COOR5; 1.22. a compound of
Formula I, Il, Ill or IV or7anyNof 1.1-ku3 wherein R, R2 and R3 are
|ndependently H, - Glcdalmyl - COORR (eng., Jx CH2COORS5), - C(H) =C( OH) C(0) ORS,
-13(0)(0R5) 2, -G 4abk§| P(0) (OR5)77(eYd. , N CH2P(0) (OR5) 2); 251.23. a
conpound of Forrmula 1,911, 111 or IQ, afny of 1.1-1.22, wherein R4 is 1-1
or Cl..4alkyl (e.g., methyl): 1.24. & compouMte of Formula I, 11, Il or 1V,
or any of 1.1-1.23, wherein R4 is H 1.25. a conpound of

Formula I, I, 111 %F\tvﬁ\ N y of 1.1-1.23, wherein R4 is 30CL. 4al kyl
(e.g., nethyl); 1.26. co ozﬁg\zgiFornula!, [1, I'l'l or IV, or any of
1.1-1.25, wherein R5 i'S\HONy \ .g., ethyl); 1.27. a conpound of
Formula I, I, I'I'l or I'Vy,or any of 1 26, wherein R is H, 1.28. a
conmpound of Formula I, I2 11 or 1V, ™% of 1.1-1.26, wherein R5 is
Cldal kyl (e.g., ethyl) 51.29. a conmpound of Forrmula 1, I, 11l or IV, or
any of 1.1-1.28, wherein R6 is H or Cl_43jkyk,_330. a conpound of Formul a
[, 1, 1Ill or IV, or any of 1.1-1.28, mhereln R6 is H 1.31. a conpound of

Formula I, Il, Ill or IV, or any of 1.1-1.28, Owherein R6 is 10
G
oj/O
0 0
il

NH NH,
= N |N
\N \N NH

N N
HZN\“/ > NS
N _~ = NH
N



1.32. a compound of Fornulal,
Is Cl.4al kyl (e.g., nmethyl);

IV, or any of 1.1-1.31, wherein R7
[, 11l or IV

[, 111 or
1.33. a conmpound of Formula I,

or any ofw@.2er0l118®7sel ected from any of the foll ow ng: PCT/US20HAM0AIBY H2N
NH NH2 H2N NH2
N N
N = NH
= N
NH,
_Ps
HO™ 1~0
OH
H,N N\ N\
1S GU
N
NH,
HO o and
N N
HzN\“/ NN
N A~ NH
N
NH,
Px
HO™ 1>~0
OH .
1.34. acompound of Formula Il or 11l or any of 1.1-1.33 selected from any of
5 the following:
HaN__-Na N
XX
N = = N
H,N N N N
2 \"/ b H NH
N N/ N
OH OH 0 ,



HO' I "0 OH . 1.34. a conmpound of Fornula 11 or Ill or any of

1.1-1.33 selected fromany of 5the follow ng: CH11 O.."....0
H2N, 11 - :w0.2010/116907 N NN, ., NH NH, OCH H21IN N-N_ 1P@T/US2(P10/0009D4 ?..
N‘! r -1 1 N

HyN Fk\ N\\
u j\/H
Nal AL & N
N
NH,
\©\ /kF HO\

Ho’ll

6]
%
OH |
CH;
0.9
~
NH NH,
/N Z N
I

NH NH,
HyC AN /N Z~ N
o~ /”\
NN
5 ,
N N
H,N | X
N = = NH
N
NH,
HO OH



NH  .OP( I OHOH, H2N,,..N%I NNHNH, P.... HOLOOH, H2NI(N--/N
N-..NH N NH,
WO 2010/110907 PCT/US2010/000904

o 0
HCo g
NH NH,
O
\N \N)\NHZ’
HZN\( N\ N\
NH, 0

0 OH

OLOH

N N
HZN\“/ [ S
N = = NH
N
NH2 \Q 0
P/

1 ~OH
H
N N
HZN\( X
N = 7 NH
N
NH,
P
HO” 130
OH

16



,1) HO1 1Cd 011. 1 1.35. a conpound of Fornmula Ill or any of 1.1-1.33
selected fromany of the followng: H2nk,,,,,NN.. IIHN"',.NN NH2 HO WO
2010/ 110990RCIV1WBH010/ 000904 NHNH2 NNNH2 H2 NNN NHPCT/US2010/000904

4,N N N
! 2 \|r NG >
N P — NH
N
NH,

HO (6] and
H,N N N
AN AN
1568
N = = NH
N
NH,
_Ps
HO™ 1™M0
OH .
1.35. acompound of Formula Iil or any of 1.1-1.33 selected from any of the
following:
HzNYN\ N\
| H
N AN & N
N
NH,
HO.
5 0 )

N N

HZN\r N X

| '

N =~ N/ N

HzN\I/ NH,
L



WD 2010/ 110907PCT/ US2010/ 000904 | | N NH, H2 NN N NH, H N N, NH, HOIl '0

OH HOI "0 OH. 1.36. a conmpound of Formula 1,11 or IIl1l, or
any of 1l.welk8f/geoected from any 5of the foll ow ng: PCT/US2010/000904
CH;
Y
NH NH,
)\l Z |N
= \N)\NH

H3C\ /NH /N = N
(o] |
\N \N NH
3
N N
H,N | s X
N A =& NH
N
NH,
HO OH
(6]
E
N N
RSy
N 7 NH
/ N
NH, _0
pZ
1 "OH
OH



14, NI\ 1, NH,
H2N yN

WO 2010/110907

1.36.

CH3

H2N | | NH2 I OH OH H2NTV NI -12 HO 1l 'O OH NH,

PCT/US2010/000904

N N
HzN\“/ NN \j\/
N = NH
= N

NH,

N N

N _ NH
P N
NH,
N N

HZNT AN \j\/

N _ NH
= N
NH,

a compound of Formula [, I1 or 111, or any of 1.1-1.32 selected from any

e Y\[ <

P
HO” 1 X0
OH

HO 0 and

P
HO” 130
OH

2

of the following:

" Y\Qv {5

HO.

O OH



N, N NH2 and ,P? HOl "0 OH . 51.37. a conpound of Formula 1,11 or 11|
or any of 1.1-1.32 selected fromany of the followng: O NH2 NNNH2 H2 N
WO 2010/110907 PCT/US2010/000904

HO™ || A
, N N
. N N
N — NH
= N
NH,

HO OH

20



NH ,0P( I OHOH HOI "0 OH H2N -7?,/ N¥% NH2 ,P? HOl N OH . 1.38.
a conpound of Fornmula!, Il or IIl or any of 1.1-1.33 selected fromany of
t he fol | owDreg10/11090MH2 PCT/US2010/000904
H,N
\[/\;i
AL
I|VOH
HN\’/
HO” |\o
H,N N N
XX
12;[ /j\/NH
N
HO O and
N N
HZNm/ XX
NN NH
N
NH,
Px
HO” 130
OH .
5 1.37.  acompound of Formula I, Il or Il or any of 1.1-1.32 selected from any of
the following:
HZNTN\ N\j\/
H
HZNTN\ N\ HO. o) Nﬁ/;EN/ N
N .2 \,/ § NH;
NH,
O OH

21



H2ZN-N, N I Ni 7' ie.NH NH2 HNNNIT N,r---NH H NH2

H2NN. . ............ , N'....k, NH2
WO 2010/110907
N N
HZNY SN S
| H
[\~ Z N
N
NH,
HO
P
HO™I}
O 2
N N
N _— NH
S N
NH,
HO OH
O
CH,
oj/O
0 (@)
H,C
>0
N
\N \N NU

22
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,P? HO1'0 OH . 1.39. a compound of Fornmula | or any of
1.1-1.33 selected fromany of the 5following: H2 N NH2; 1.40. a conpound
of Formulwol2ptokiiowr 111 or any of 1.1-1.33 sel ected fromrcams2ab/ ovdves
followi ng: WD 2010/ 110907PCT/ US2010/ 000904 N 2 or N, NH2 OH

N N
PbN\ﬂ/-\\ N
NN NH
N
NH,

HO (6] and

N N
HZN\“/ N R
N _= = NH
N
NH,

P
HO” 130
OH .
b

1.38. acompound of Formula I, Il or Il or any of 1.1-1.33 selected from any of

the following:
HzN\T/’N\\ AN
N
NH,

HOS |
HO 1|
0

N N
PQN\Tf/ NN
N A = NH
N
NH,

HO OH

N N
HZle/ AN AN
N = / NH
N
NH, 0
P/

I ~OH
OH

b
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OH . 1.41. a conpound of Fornmula IV, or any of 1.2-1.33 wherein RI, R2 and
R3 are independently -C(H) (NH2) COOR5; 51.42. a conpound of Formula IV, or
any of 1.\@02o83u1erein R, R2 and R3 are independent!|yPCCOSRH (00904 ,
-COOH); 1.43. a conpound of Formula IV, or any of 1.2-1.33, wherein the
compound is: NrN NH, 1.44. a conmpound of Formula I, I, Il
or IV or any of 1. 1H;L, 435 _Whgrein said 10conpound has a m ni num | nhi b| tory
concentration (MC) o n 130t.tg/nmL, preferably less than 10014ni,
nore preferably |ess mgn Of@(/ﬁbﬁtlll nore preferably |less than
251.tg/ m., nost prefera SS FQog/ mL in an assay, for exanple, as
descri bed in Exanple 1. 'Nn free, salt Jjr odrug form 151001511 n anot her
enbodi ment, the invention provi des the | owi ng formul ae: 2.1a conpound of
For nul a QI Qll, QIlIl or @IV, as he e| nbef ore descri bed, wherein the
substituents are described in any of oo ful ae 1.1- 1. 44; 2.2a conpound of
Formula Q1, wherein: 20RI R2 and R3 |HHependentIy H, -SOZCF3 - SO3H,
-NH2, - CHZ 0) -&H (G _4al kyl -COOR5 (e.g., -CH2COORS), -
P(0) (OR5) 2, -Cl 4al 0\ 5)2 (e. g , - CH2P(0) (OR5) 2), - OCH2COORS;
R2

C(O)N(R6)S(0)2R7 - QJR5 A(0) N(Ra) (Rb), - OCH2C(0) N(Ra) (Rb)
- C( H) ( NH2) COOR5; 5 pdepgndent | y COOR5; or

HO (6] and
N N
joey
N NH
= N/
NH,
Px
HO™ 1>~0
OH .
1.39. acompound of Formula I or any of 1.1-1.33 selected from any of the

5 following:

. N N
HZN\“/ x x
H
HZNYN\ N\ HO. O Nz N/ N
H
'J P Z N NH,
N
NH;
s

(0] OH or
O\n/©\ ~CH;
1.40. acompound of Formula I, Il or IIl or any of I.1-1.33 selected from any of

the following:

24



R2 and R3 are independently -OH or -OCH2COOR5 and Rl is -COORS5 and the
remai ni ng substituents are described in any of fornmulae 1.1-1.2, 1.4-1.8,
1.10-1. 28weandiolLi@®y1. 44; 2. 3a conpound of Forrmula Q11 , pamasesm/oomIRl , R2
and R3 are independently H, -S02CF3, -SO03H, -NH2, - CH2C(0) COOR5, -COH,
-Cl_4al kyl -COOR5 (e.g., -CH2COOR5), - P(0)(OR5)2, -Cl1_4alkyl-P(0)(0R5)2
e.g.,-CH2P(0) (OR5) 2), CH2COOR5; - C(0) N(R6) S(0) 2R7, - C( H) =C( OH) C(0) OR5, -
C(0) N(Ra) (Rb), - OCH2C(0 ) (Rb) or -C(H)(NH2) COORS or 15R2 and R3 are

i ndependent|y - OH oh© ¥ 25 is -COOR5; and the remaining
substituents are descii bed in| an ‘ormul ae 1.1-1.2, 1.4-1.8, 1.10-1.28
and 1.32-1.44; 2.4a conpound O Qlll, wherein: R, R2 and R3 are
i ndependently H, -S02CF3, - SO03H Z}E 20CHZC(0) COOR5, - OH,

-0 _4al kyl - COOR5 (e. g , - CH2COoORYY, ¥ Plh¢ror') 2, - Cl1_4al kyl - P(0) (OR5) 2

(e.g., CHZP(O)(ORS) - OCH2COORS; C(O) N(R6) S(0) 2R7, -C(H)=C(OH) C(0)01e

- C(O)N(Ra)(Rb) - (Rb) -C(H) (NH2) COOR5; and the remai ning
substituents are descrhbe in ny Qm f-rnulae 1.1-1.2, 251.4-1.8, 1.10-1.28
and 1.32-1.44; 2.5a conp un NOf A 1V, wherein: R, R and R3

i ndependently H, -S02CF3NHr SO3H, - NH M N(R6) SO3H, -CH2C(0) COOR5, - OH,
ECl 4al k)C/::—IZCPI(IOR) (SO(RE) gzg) , - %Zcxmxm%, - P{0) I(\I(’/*RGI - Cl1. 4al kyl - P(0) (OR5) 2

e.g.,- , 0 S(0)2 - '
C(H)(NH2) 3 - ) );:S(0) 2R7, - C(H) =C(CH) ((0) OR5" ,

- COOR )N(RaL%?egp 0 ( nd the
renai ni ng subst |4t'uei‘1?%m%9”§dé?§§8r|"? ha'hyn‘if lg ?%P")rl?ﬁ{emﬂ R?)a"idg 4¢1.4-1.8,
1.10-1.28 and 1. 32- ;,d@ﬁlmdaqt@acqgmgmb(ow Formula Q1, QII, QI 1 or QIV,
or any of formul ae 2. ) 3

1.42. a compound of Formula IV, or any of 1.2-1.33 wherein R', R? and R’ are
independently —COOR? (e.g., -COOH);
1.43. acompound of Formula IV, or any of 1.2-1 .33, wherein the compound is:

NH,

0
OH
NH
N N
/ I YNHZ
NS =N

N

NH, )
1.44. acompound of Formula I, II, [l or IV or any of 1.1-1.43, wherein said
10 compound has a minimum inhibitory concentration (MIC) of less than

130pg/mL, preferably less than 100pg/mL, more preferably less than
50pg/mL, still more preferably less than 25ug/mL, most preferably, less

than 10pug/mL in an assay, for example, as described in Example 1.

in free, salt or prodrug form.

15 [0015] In another embodiment, the invention provides the following formulae:
2.1 a compound of Formula Q-1, Q-11, Q-I11 or Q-1V, as hereinbefore
described, wherein the substituents are described in any of formulae 1.1-
1.44;
2.2 acompound of Formula Q-I, wherein:
20 R', R? and R® independently H, ~SO,CF3, —=SOsH, -NH, —
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2.5, wherein RI, R2 and R3 are independently -CH2CH2COOR5; 2. 7a conpound of
Formula Q1I, QIIl, QIlIl or @IV, or any of formulae 2.1- 2.6, selected
from any wb 20tee116@7| owi ng:  H2N NH2 NH2 NNNH,  PRRUSBIHO/00098N yN, % N
NH, P. HO LO OH

CH,C(O)COORs, ~OH, —C,4alkyl-COOR? (e.g., -CH,COOR?), —
P(O)(OR’),, —C).4alkyl-P(O)(OR?); (e.g..—CH,P(O)(OR’),), -
OCH,COOR?; —-C(O)N(R®)S(0);R’, —C(H)=C(OH)C(O)OR?, -
C(O)N(R,)(Rp), -OCH,C(O)N(Ra)(Ry) or ~C(H)(NH2)COOR?;
5 R? and R® are independently COOR?; or
R? and R? are independently —OH or -OCH,COOR® and R' is -COOR’®
and the remaining substituents are described in any of formulae 1.1-1.2,
1.4-1.8, 1.10-1.28 and 1.32-1.44;
2.3 a compound of Formula Q-I1, wherein:
10 R', R? and R? are independently H, ~SO,CF3, =SO3H, -NH,, —
CH,C(0)COORs, —OH, —C4alkyl-COOR? (e.g., -CH,COOR?), —
P(O)(OR®),, —C).salkyl-P(O)(OR?); (e.g.,—-CH,P(O)(OR?),), -
OCH,COOR?; ~C(O)N(R®)S(0);R’,—~C(H)=C(OH)C(O)OR’, -
C(O)N(R,)(Ry), -OCH,C(O)N(R,)(Ry) or —C(H)(NH2)COOR® or
15 R? and R? are independently -OH or —-OCH,COOR” and R' is -COOR’;
and the remaining substituents are described in any of formulae 1.1-1.2,
1.4-1.8, 1.10-1.28 and 1.32-1.44;
24 a compound of Formula Q-I11, wherein:
R' R? and R® are independently H, ~SO,CF3, ~SOsH, -NH,, —
20 CH,C(0O)COORs, —OH, —C/_4alkyl-COOR” (e.g., -CH,COOR’), —
P(O)(OR’),, —C,.4alkyl-P(O)(OR?); (e.g.,—~CH,P(O)(OR’),), —
OCH,COOR?’; —=C(O)N(R®S(0);R’, ~C(H)=C(OH)C(O)OR>, -
C(O)N(R)(Rp), -OCH,C(O)N(R,)(Ry) or —~C(H)(NH2)COOR?;
and the remaining substituents are described in any of formulae 1.1-1.2,
25 1.4-1.8, 1.10-1.28 and 1.32-1.44;
2.5 a compound of Formula Q-1V, wherein:
R', R? and R® independently H, ~SO,CF3, ~SO3H, -NH,, —
C(O)N(R®SO;H, ~CH,C(0)COORs, ~OH, —C, 4alkyl-COOR® (e.g.,
—CH,COOR?), —=P(O)(OR?);, —Csalkyl-P(O)(OR®), (e.g.,—
30 CH,P(O)(OR?),), -OCH,COOR’; —C(O)N(R®)S(O),R .-
C(H)=C(OH)C(O)OR*, -C(H)(NH>)COOR?, -COOR>,
C(OIN(Ry)(Rp) or -OCH,C(O)N(R,)(Rb);

and the remaining substituents are described in any of formulae 1.1-1.2,

26



,P. HO1'0 OH HZN N N 0 NH2Ove Ove H2N N N61130 WO

2010/ 110907PCT/ US2010/ 000904 5 in free, salt or prodrug form [00161ln
still anovbenicamwdi nent, H3C N PCT/US2010/000904

1.4-1.8, 1.10-1.28 and 1.32-1.44,
2.6 a compound of Formula Q-1, Q-11, Q-1 or Q-1V, or any of formulae 2.1-
2.5, wherein R', R? and R are independently -CH>CH,COOR?;
2.7 a compound of Formula Q-I1, Q-11, Q-11l or Q-1V, or any of formulae 2.1-

5 2.6, selected from any of the following:

N. N.
HZN\"/ SN x
N H
HyN XN N\ HO. O NaL 2 P N
| H N
NH,

(o] OH
kd 2
H,N N N
2 Y NS >
PP
N N
HZN\|/ AN > N
I H NH,
N .=~ p N
N
NHZ o) HO.
OH OH | 0

N N ’
H,N NP
| H NH,
Ne AL = N
N
NH,

- HOS,
Fil HO™ |
O k] 3
HoNo Ny N
T NN H _CH,
Na AL = N 2
N 0 N
NH, o = = 'N
?/SO > NS )\
OH N N NH,
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NH2 wherein: the invention provides Formula V a conpound of Formula V:
Ais a heteroaryl, e.g., sYsa' NN 10Rl is Cl_8al kyl -COOR2 (e.g, -CH2COOR2)
R2 is H owoChiomabdoyl (e.g., nmethyl); in free, salt or pPQEAUSYH0OO0YN4
[0017] I n a further enbodinment, the conpound of Formula V is selected from
H3C NN NH2NN WO 2010/ 110907PCT/ US2010/ 000904

CH
N

(@)
Ol

cHy” ow\©\
NH NH,
|
NS N\
N N)\NHz i

H,N

)

NH N
H3C>S/ = = N
0/8 J\
NS NS
N N NH,
N N
N — NH
= N

NH,
HO OH
0
i
ﬁjT/O
0 0
HC
30
NH NH,
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H3Cl in free, salt, or prodrug form (Fornula [0018]In anot her
enbodi nent, N 5.1). the invention provides a conpound NX of Fornmula VI: R1
R2 NH2 WO 2010/110907 PCT/US2010/000904

H,N N N
2 \ﬁ/ T X
N/N/ NH
H,N N
NH, 5 \ﬂ/ XX
N = — NH
NH,
flj PEO
O OH

M NS
| H,N N\\ N\
N A & NH |
N N A = NH
NH, N

NH,
p
HO” 10
OH HO 0
H,N N N
T X
N _— NH
/N
NH,
P<
HO” N0
OH
NH,

H,N” NN

29



Formula VI 5 wherein: X is a C _4alkyl, e.g., ethyl; R and R2 are

i ndependently H or CLl.8al kyl - P(0) (OR3) (OR4), e.g, - CH2CH2P(0) (OR3)(0R4);
10 R3 anawB4osvmodondependently H, G _ol kyl (e.g., ethyl PCo®US2010/000904
Cl _4al kyl -OC(0)R5 (e.g., CH2CH20C(0) R5; R5 is Cl4al kyl (e.qg.,

t-butyl), in free, salt or prodrug form [0019]In a further enbodi nent,

the conmpound of Fqrmula VI ig~selected from O I1H11,0 N/ N H 15NH20 in
free, salt or pro rzug form ( nmul a q)g.)
SOl

HZN/‘\N/ N ©

3

NH,

NH
NSNS N o NSNS 2
ML éH3 0 M2 C'3H3 o
H,NT N N HNTONTON

N NH,
SRR
P e 0

and HNT N7 N :
in free, salt or prodrug form.
5 [0016] In still another embodiment, the invention provides a compound of Formula V:
HaC N
\'/ \
| o
R1
NH, =
Formula V
wherein:

A is a heteroaryl, e.g.,
;ﬂ/\ﬁ:
N\/N
10 R is Csalkyl-COOR? (e.g, -CH,COOR?)

R? is H or C,alkyl (e.g., methyl);

in free, salt or prodrug form.

[0017] In a further embodiment, the compound of Formula V is selected from:
HaC N
\’/ X
o o
W o
NH, N\/N 5 e
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[ 0020] The present invention clainms a conpound of any of fornulae I-1V,

e.g., any of WD 2010/ 110907PCT/ US2010/ 000904 fornul ae 1.1-1.44, fornul ae

Q| thougho@oinilo®rg., any of 2.1-2.7, or fornmula V or YCI/UuS2@0/006904 mul a

1 or 6.1, in free, salt or prodrug form [0021] The Conpounds of the

nvention as herei nbefore described, a Conpound of any of fornulae I-1V,
.g., any of forml -1.44, formulae Q1| though @IV, e.g., any 5of

2.1-2.7, or forwl% , e.g., formula 5.1 or 6.1, are useful as

anti-i nf ectives, e.g ant i -bactrerl al or antl -fungal . These conpounds nay

act via a number of ni ng synd hesi s of bacteri al

cell walls, by acting di ectly on eII nbr t he croorgani smto

i ncrease perneability amdé,l eakage i phr acel conpaunds, by disrupting

function of various ribosomal subuni to reversi bl y~1 nhiBHt protein

synt hesi s bi ndi n o various_ribosomal subunit and alter protein

synt hesi s fb%//e ?ia?tf 8%’?0%'@‘%%%{8‘[@5’["&‘?13 ﬁdél eic acid metabolismor by bl ocking

essent i al [0®a&) medn afotheleatbediimdng it ih sditios pehidasa dohyoudd of Bbratuéa YEduct ase or

di hydropt eroate synt hase Wthout intending to be bound by any particular

theory, it is believed tﬁ particul ar mstince certain pteridine
derivatives of the inventio Y cgrtaln conpouynds of formula I, 11, 11|

or 1V as 15 hereinbefore d i Ng. of Nernulae 1.1-1.44, any of
formulae Q1 though QIV, e.gJ], 2.I-2. 7] or fo mul a feg, formula 5.1,
preferably any of formulae 1.37, 1.38, 143, 5.1, in free, salt or

prodrug form also targets thi azm ne pyr @phosph@te ri boswitch, e.g., binds
TPP riboswitch with an 1 C50 val ue of |less than 201i M preferably | ess than
101. 1M nost preferably less than 11M'in a bindi ng assay, for exanpl e,
as des¢ri RReinh Exanpl e 2. 20As such, the invention also provides various
Compounds of fornmula I, e.g., any of fornulae 1.1-1.44, QI though Q1V,

e.qg., 2. 1-2.7,Xéva€omffidhgasetyly. | 5. 1, preferably any of fornulae 1.37,
1.38, 1.43, orp5 R4 fhERNISR tH CRERILB@ P riboswi tch
| i gand. [0022] I n nanotahe]rn g‘%ﬁec & ﬁr I|8nvgnt| n p?r(lc())w Zle "a pharmaceuti cal

conposi tion ZSCO%hCﬁuR(@)@Rf&(@EODnd of Fornmula I, Il or 1V, as herein

before descri bl@ﬂandek“%re in SBénQJntlpgfé é@?yé%%g fmé‘ %ok?b{%"(gg QI

though @1V, e.g T ornu
formul& 5.1 or 6CH,2CHEO€¢®B,, pharmaceutical |y acceptable salt or pr odr ug

form in adm X p ceutically acceptable diluent or carrier.
[0023] I n stil Iﬁanofﬁe“%ﬁzggﬁé ?tgﬁhe i nvention provides a nethod for the

t r eat ment indree 3@frroo ptodhexdosnof an infection (Method 1) conpri sing

dm ni stefi t ject, i th t f
S PR o G hon STy OSESR BB SRR °L 2y
of forrrulae11144130 hough Q 1V, eg any of 2.1-2.7, or formJIaV

N
or VI, e.g., formula 5 or infre pharnaqale/um\/au/ly acceptable sal t
or prodrug form

b

O

YWJV\U/\J\ \/\J\’/

in free, salt or prodrug form (Formula 6.1).

15

[0020] The present invention claims a compound of any of formulae [-1V, e.g., any of
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or a pharmaceutical conposition conprising the sanme. [0024]1n a further
enbodi nent, Method | as herei nbefore described, is useful for the treatnent
or prophywexor/abva G am positive or Gam negative bact eciraiS2émfew®ns on
(Method 1-A). In another specific enbodi nent, Method |I is useful for
treating a bacterial infection 5including, but not limted to an infection

by one or fgm{g‘ﬁleqf F he 4ehliven h&@ﬁg}iw g May 8rel b, eataamuhal bsyi, Kl ebsiel | a

pneunoni ae, St aphylococcus epi erm rept ococcus viridans,
Ent er ococeugs féravda dnor &t amﬁweo@b@ee@da@rf@f% Baci | | us anthraci s,

Franci sel |yl arNSE G Sl EOH AEAREHRnRTRUTRBEBR B AT Rpdind 38T UgI nosa.

Aci net oba baumanni 1, ruce a nelitensis, Escherichia coli, Haenophil us
i nf| uenzaeny bf Htrevlhal-Do erg)mwyotfﬁ)rg'ehéé I- Ik, errellae - oueh 0aV- ¢ighany

chol er coecus fa i a, BeSh, [ lelgls,
St r ept O@Egée{)gé’rgeﬂ‘g orgr f %)Srlgdgﬁfgel??seﬂl\ﬁ/ga% alc])tll W?%wg I'n_ anot her

enbodi nentantitbhaedd bhadi- ﬂmgasl (]"aasfeutbmbwnds ey eetedd mmberﬁpfmeawwmm & of an
i nfection by one or the foll aur eus,
lﬂgblgbg rﬁ'fDﬁsal g[)acé%{ | llwzmé'I Pﬁg&‘?@? on%&ﬁ%ﬂb%@%ﬂﬁ%

St aphy! ocdd Tus” subt er ococcus
faecal i s" bic@piganioMad sncidasPppemnesatiigand sakagpbﬁmOQmﬁslapy@gmds bEscheri chi a

coll. Pseudononas. aerugj.nosa, .Kl ebs Ia neu [ fluenzae
and Aci netdd%‘éfﬁfléff“‘ﬁaﬁ'ﬁgtmriouf NE?SHB‘S' lD 1 To TerB@ g gagﬁg&@@%ﬂ-ﬁ%&% t he
Met hodigl  ibsndibserb Whridrritobemalrselainitend aloar pmt@plsydtbosissbx)iff@nng hictartal on by one

f the foll bacteri a: St | I
cpi dor m dinueleEe Grispiide o By BacF s PR RS eCHoro B e ST R agcoccus

Escheri Ch'cﬁ‘hﬁ&lofolatg’?e@u&@ém@&yﬁﬁfptﬁg@amﬁtha*@ ebslnce:lt imrﬂngunbn beurarig
Haenophi | us i nfl uenza. In a Ioartl cul.ar e l.is useful for

the treat mBKPAGEUIRTBENY] ihisibe iged hatiinp gyt F@?f 'Bifaflfﬁec‘%?'“ gr SN the

fol | ow ng RAGARES 8f Bt W@M‘&C@gcU&Ta&lﬂcﬂlp‘é)un(ﬁtdfﬁmmmcﬂuﬂl priduayoni ae and
Streptococcus pyo genes (Method |-B") a partl 3{3@@ r'ﬂsé Met hod |
i s uselSul Merinbefase 8?%%\'?%% any ‘bfrfeﬁ'wfi'ea&l -d.4gfany Oé %{B‘r‘fﬁe HE" 98 ur eus

i nfection e(%’e%h‘adi bi fotmuth Q023 If@rnﬁllef 3 td?@férasmas;lbmﬁma%t_modm 1as,

her ei nbef or escfibed 1s Useful for the treatment or prophyl.axis of a
di sease, imfdcin foge, salt wonereg Himsdbeiered thlalamea?ywbwh%ﬁ@?flﬁhge &f

anthrax.  SaRkasacealy SERLARY, SHLOGBKIMAT, (AR DTaE A TaIN, | Vi

di sease, [iculitis, furuncles,
car buncl eanosegalfedaﬂy &@sihamlmylndrammlngaabwe‘@swmm@m depctibegd ln@g@réelmlel itis
endocarditis

Shock, Syndr. e acyt usitis,
otiti sz%ed‘\sasucgéﬁet inyentiop gso tplr%v'(?eé '%)%uar p% 'pc}sr?gr %1na| b ?g gp)zdr)l?car ditis,
cel luliti sformlad N1absicesithodghl @I . @,2.ur2|7narrfy>rmmlaéft elgnfSelcpretﬁmablEﬁlpyerra
food poisoning, diarrh tivi risj ering to a
subj ect i rPf ﬁ%@ﬁ‘laetlhgr’é§$’ gﬁge‘?rf eL &863’5 rﬁr q%i‘lgp npng%rﬁ Sﬁs fs’l](i)r nula I,

[l, 11l orjdaNg.as hereinbefore descrlbed e.g., any of forrrul ae 1.1-1.44,
any of formulae Q1 though rmula V or VI

, €.
e.g., forni@PZ]5. 1lpgnogher asﬂeg fhed vengwrﬂﬂﬁmR@HPW”%@&%%‘E%‘B\“&“sa| t or
pr Odr f Ocr aprgirn a @H@Hoﬁﬁ&@pﬁdrﬁﬁla ICANPRSIIVI &heEONPéfofl degeribbe, esarmy 0( I\/E‘t hod

| -D). Rout wi shing to be bound to any par |fcullar2tlhze_?
bel i eved tfhanulae 1.1-1.44, any of formulae Q-1 though Q-1V, e.g., any ot formulae
formula V or VI, e.g., formula 5.1 or 6.1, in free, pharmaceutically acceptable salt or
prodrug form, in admixture with a pharmaceutically acceptable diluent or carrier.
[0023] In still another aspect, the invention provides a method for the treatment or
30  prophylaxis of an infection (Method I) comprising administering to a subject in need
thereof an effective amount of a compound of formula 1, 11, 11l or IV as hereinbefore
described, e.g., any of formulae 1.1-1.44, Q-1 though Q-1V, e.g., any of 2.1-2.7, or formula

V or VI, e.g., formula 5.1 or 6.1, in free, pharmaceutically acceptable salt or prodrug form,
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particul ar Conmpounds of the Invention, various conpounds of Formula I, II,
11, or 1V, e.g., of fornulae 1.1-1.44, of forrmulae QI though Q1V, e.g.,
of 2. 1-2.wp20oro/fiaeeorul a V or VI, e.g., fornmula 5.1 or 6. PCcTAISRdI®NAIBDY
formula 1.37, 1.38, 1.43 or 5.1, in free, pharmaceutically acceptable salt
or prodrug form also target thiam ne pyrophosphate 10ri boswi tch, and

ther ef or e, pf Gtk dscelBEAN G Rp&Ritidn BRbLiEIA: AeRARL Eri @l infection via a novel
mechanism e.g., by utilizing ri bosvvi%ch-l igand binding to alter gene

expr essi olf02¢her dny futiies embpdimgomMisthod das baseiabsfaee dspasibydtinessiid forake such,
L hese COMROUAER P pRopRlEES bt Y Brdd bl Ittt hebAvethabha EL KMk | onal
En d ffect due to d e

antibiotics are r ered ineffective t ug resistance. Therefore, in
a particul-an. brasothensnseificehdodimeanMetioddionsetie sorNteatiegia bacgariahmfectiFof

Met hods 1- 1 . i ' ' ] ound is a
compound GE e e nBEREL oA By 3R LGRS o B8 p SAIRE

phar maceuMocaielly caarbplisaBledsigdd prneamopineditapgyioovarys eriderwiivés. Siraptobrecasnf ect i on
is by an infecti agent. whi ch is ,resistant t drug that. is.npt a
 bosu t chP i EAR TR BB el S R SRS RBbe BB A S s P o i

r esi st ant nila@remig Soeptowiceusthmagsorsed, @sdiddmbnaa meeuggrooaicbendingtt ng of a
penicilli 20vango in,,.cephal ospagrin,a met.hicillin. In a.particular
Brbodi menba i SRedi Bt EERE BRI s R B S e as i 8iB e cus  aur eus
i nf ect® onmohdlPdgenen, Sulndhedln earpedtvibrid@olenye BuicodroptidVaddels, ¥elimd a

Conmpound of F al, Il, Ill or IV e.qg.,,an f formylae 1. 1-1 44, any of
Corol'ne Basfi ebtl sy Srgbigeoctiys progfied and BOelfa mpRiibetfadtepeyimi 51

formul a Sinlanetheberdbodimerit] the M BgR il frahd tyeabieR Pk plRbRyISHE bf ahdor prodr ug
form in the mapufacture of a nedicapent. for the treatnent or prophylaxis

of an i nf B&HEHDY PROVETH Ogthﬁaf‘lr’TIE“@Uﬂ g-?rr%teé'ﬁbgﬁ‘ip Atk B ¥ 4ivent i on provi des

use as hes@pnebos s cprefhiiREBaciNiSURIIR, ENE-obsURE He8Mis] Strédtdeb@iy POSi tive or
Gram negative infection. In still another specific enbodi nent, the

i nf ect onPresmaRiap.nYIGEIIC s UbPY 8RS ob SCRETE drgdt Bravdognas @e/a@'™80% r om a gr oup

consi sti n@c@fieMopR%SbhBe REMophdls iSfuclt R RN ALindioBASRAINARRI RiARAYIL 0CcOoCCUS
epidermdis, Streptococcus viridans, Enterococcus faecium Staphyl ococcus

aur eus, BBOi 1M ¥ apefherreariodimant. dbecMs@pd Jistuge it ton diedreampang pr prepfydaxes of

pneunoni ag, ; MoNaS i -Aci 0b r wappije, Brucella
Tl i tensi & '”%Eﬁﬁ'g?-‘{ O e P,gﬂhﬂg‘zgr’%”ﬁ%ﬁag?'g\/\%&}z’ 11‘6%1090%)&/ US2010/ 000904

i nf | uenza&aphilapeqs apidomydist bigrenesys Bedaloiétep@ceqruepicagioniebri o chl i er ae,
Ent er g¢o cg%%gfi%% 931{, ?geugg{rzgié@-'ra%g&?ﬁo%{z %(lelﬁ%?l'f: lp'né*'z?mcﬁ#? hid }Jgen%a?th[h?sp tococcus

pyo genes an orre n st anot her specitic enbodi nent,
t he i nf ectrfleenziadnarpaitichlacemboediméntoMethod | isosefubfae tlertreatngak ecprephyaxism a gr oup

consi sti ngeof;. BLABN) HEAEFIR: AUEEHTow RLABULLEOSRYS. PERI derm di s,
Ent er ococcus T aecal i’s, §{rep ococcus pﬁeum)nl AP ESCREY RS col i,
Ps e ud oo nSsepadb tidiis po&anorikleadns iSetpracqpaipyogiras @iethbtheBOphinl aysarticufdruenzae | n

ACEEAETCT B TN R WL

bact erj a: m:pbahitt0so0LiBodalUC B US,
[0025] In a further embodiment, Method 1 as hereinbefore described is useful for the
treatment or prophylaxis of a disease, infection or condition selected from a group
consisting of anthrax, staphylococcal scalded skin syndrome (staph infections), lyme
disease, pneumonia, impetigo, boils, cellulitis folliculitis, furuncles, carbuncles, scalded

30  skin syndrome, abscesses, meningitis, osteomyelitis endocarditis, Toxic Shock Syndrome

(TSS), septicemia, acute sinusitis, otitis media, septic arthritis, endocarditis, peritonitis,
pericarditis, cellulitis, brain abscess, tularemia, urinary tract infection, empyema, food

poisoning, diarrhea and conjunctivitis, comprising administering to a subject in need
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Streptococcus pneunoni ae and Streptococcus pyo genes. In a further
enbodi nent, the 10i nvention provides use as herein described in the
manuf act uwe 20fo/ao9eedi canent for the treatnment or prophylPaXits2aib/0e0904
condition, disease or infection selected from anthrax, staphyl ococcal
scal ded skin syndrone (staph infections), |lynme disease, pneunoni a,

i npet i go, tHeeiol 8n efF@kivelhhbink of @ CoirpBirdt dfFornfuty U Cll?ér near \-H"@J fite scal ded
ar

skin syndrome, abscesses, neni ng;u s, osteonyé |t| S en oC Toxi ¢
Shock Synﬂ?SGH@ed( TSNy ‘1%@@@‘!'?‘?:13 144, ansafdorsiuiaesQ thouglo O kY, sgn@dy af septic

arthritisp, l@ﬂ%%rmuid Vor p‘?re'é Ofehltn!ll§5 IQ)?%IICﬁlrfpée glﬁa'rmgc%#l dl'ytal:ésegtagfeal n

abscess, tularema, urinary tract infection,
di arr hea %Wr@é?ﬂr%@trmv@'tq gharngeedial WWItlan@DmmSlmﬂb@dammIGMeth'ouud}D)nvent| on

provi des ypeepf V@fth&ﬂ%l%%%@%%Ufﬁifto a%% Iz!rtlp]e!o&/ lblé:be}leved h\a/t €.g., any

of fornulae 1.1- , for g., any of
2.1-2.7, 6?”'?‘6@frﬁﬂf%\00und5e0fghe Infvention! war®us sonpog fids eltHoyméiled, iyl 18, dr. 187, 1. 38,

1.43, or offopmflla $; LPW i a%:%ﬂtlh ugh ?‘ptablgfls rfp qd form as
Bed Phr R 1 Fad: PLgPnda e

her ei nbef o%e descri n'sard istant to
a drug t hit &g, fnonulaSrllom@sJV\plteﬁdnably Qmmdla 137, aﬁ&tlhe?orfiurtliﬂﬁ‘ée enbodl ment, the

i nfection ct.ed. from

consi sti naﬁﬁ?s(%{ éat@%ce%%bp sah Or rg)lgrrlfg cep%%f)g gtﬁf Fﬁmﬁ’ﬁ(ﬂ’yﬁ’é’ﬁ?ﬁ%ﬁ‘i‘tf’l in. 25In a
parti ¢l arlb®mulamémerefbrh@r0mdeemtth®d*s df$reﬁtmgeitﬁabréhhl| ihfeeti®@Svis b abtel

St aphyl oc ureu ect . 3 et anot her enbodi t he

i nvent i on%%&é\ﬁlis & uséu%z'%?' c%§ é&@gm%‘ﬁ"%{) WFﬁeresslqnn?‘FrePy or 1V
e.g., of d#ffacting d@vristr&arﬁﬂﬂdmmefblcfsgritmﬁsaeks(@udh &l’ﬂ:@é«l&hn@uh?!é ar€ effectivein 2. 1-2. 7,
or forrrulfale formula 1,37, 1.38, 1.43 or

5.1, in ff eghg 36315‘?%“081’” hﬁ?eHH'ir‘?fé“?"B ?ﬂt'gloﬁ'c% %% repderad et iGriyesiue 2 Grugi cament

for the tresiatan@ntTherefe,apayhbmixilar @hboithenighd ml\/E}ft%éirWides[l\@Q%d] 14t a et
i ovides a nethod for the treatnent of an

anot h i nvention pr

i nf ecﬁ onw bn%qafhfo t@r‘?ﬁﬂ"F@l”ﬁ?@f%é%‘%s?ﬁb:?fjé‘thWQ‘ e cQnRMNglisheoneraypd PSi ng

adm ni st eairlyrtg‘forhmle&UCjV phant.ans £f fieeaté ?ﬂalﬁﬁf@é—lﬁkalw ac@e&@dm%rtﬁi of Formul a
[, 1, 11 IV e.g., any of f or mu| ae 1-1.44, any of fornulae Q1 though

:
Q1V, e. gpmg%lﬁ&ora’fa and whereip the,jnfacgpryisiby ay,infectigus age@lewmca@eastarprt@ﬁerab| Y,
any of fogiiptiat &-ndva ridesdBich Lgé}% (Metlﬁ)d]l E)I M § fif@er é%&l@éntg 991%&901]: orm as

herei nbefore described. In a particul ar ‘enbodi ment, the infection is a
bact eri al Is#&gsistant to one or more drugs selected from a group conS|stmg ofa penicillin,

20 vancomycin, cephalosporin and methicillin. In a particular embodiment, the infection is a
methicillin-resistant Staphylococcus aureus infection.
[0027] In another aspect, the invention provides use of a Compound of Formula I, 11,
Hlor IV e.g., any of formulae 1.1-1.44, any of formulae Q-I though Q-1V, e.g., any of 2.1-
2.7, or formula V or VI, e.g., formula 5.1 or 6.1, in free, pharmaceutically acceptable salt
25  or prodrug form, in the manufacture of a medicament for the treatment or prophylaxis of
an infection.
[0028] In a particular embodiment, the invention provides use as hereinbefore
described, wherein the infection is a Gram-positive or Gram-negative infection. In still
another specific embodiment, the infection is an infection of one or more bacteria selected
30  from a group consisting of Moraxella catarrhalis, Klebsiella pneumoniae, Staphylococcus
epidermidis, Streptococcus viridans, Enterococcus faecium, Staphylococcus aureus,
Bacillus anthracis, Francisella tularensis, Streptococcus pneumoniae, Pseudomonas

aeruginosa, Acinetobacter baumannii, Brucella melitensis, Escherichia coli, Haemophilus
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Sfungal infection in a plant. [0032] The invention also provides a

phar maceuti cal conposition conprising a Conpound of formula I, II, Il or
IV e.g., woRomit1d90i- 1. 44, any of forrmulae QI though Q PUI/US2@10/00@0y oOf
2.1-2.7, or formula Vor VI, e.g., fornula 5.1 or 6.1 as hereinbefore
described for use in the treatnent of any di sease or condition as

her ei nbef W, ue)%gg,,c zggﬁéjmo;rpcg%zﬁj ,L@n%ﬁ%g;%mt% J]{ﬂﬁrde[\wmmui 0025] The

term"riboswt or "ribo vv_ltcﬁes."_ Is an art recognized termand refers to
an r1r15?NA Witiecdlisc Berpiniasmestia Baeilluy subtibip iStratocactignrypgends APy &t/ et abol i t e and
an expr essi | atfar I &h.igh ' Gldfigh §fnegauUl at e
genes. [Ogﬁﬁf’%%ﬁt g’rs];% '%t\g@rsl%b%swé?g "mklgftt(}a}??fg%}{%ﬁ%{)@w t(;h thgt gi nds to
t_h|b ani ne ﬁw@mmiphelbeed)fromm%rdmndetﬁng o Sewévincatieerers, SPPYEPecrPP
riboswi.tch |igand-_refers t ) Whi i 3 TPP

ri boswt cﬁ{”dlﬁ'g'ﬁ?’f’ @/’?’%rofchcgu“rﬁléﬁ%% 52%275% g}r}g\%gﬁmly’%g E’,’P’% |‘?\6§r§€y;%g’r in the

5' - unt ri’inﬂsaﬁemo%r@m@ma,dleb‘mlmM1mia W Heamophilehinfieerees I8@ bound by any
parti cul ar theor it i el i eved the, bi ndi ' "

ri boswi tcﬁrﬁf?{iﬁ?c °8'”&ec5'?1ft€er (i) nl\{'gﬂ fovc':dﬁgH%ggs{pl%reﬁ%%ogeg%%sg?@gﬁwﬂﬁ%ﬁwhguch t hat
t he expr esgt@ionesd by hree dORkore sf the ffisl sdegihactedn: Bxdvpiceccus awigus.hat t he

Ty s s, aCKPROGH P FHIGEIRE N iRt @ Rareh ATt B AR, MERTERaee
hal t s |BNAspRtisiEsosidebhe hohereinhiesddBEd hahe bensfyntkesh zedicomest fiathe pi n t hat
D1 i mg-{ SR RRGRTS B 413 SoRANE AL AR PSS B 8REBR 1 boswi t ch
: II Igangf II 3&bh‘ﬂ§c&€bﬁl s@dl&d%@tndgyhmohﬁ(ﬂstﬁﬂl MREl) |anapiecsse pnefmdria,mul a 1, |1,
) Vg Sop, SRR Rl A0, R i ¥t T L
"infecti 0%5%%99%%@%& 841yl B brlddBarbiis, RS etioak Spietirohe (TSR . [ 0029] In a
particul ar el odl ment, the term"infection" refers to a bacteri al
i nf ectliSon.sentivemiro B4t SivyiaPHETINCdid. KEPCHFBEYS 67 AT IHISPARRPSI ti ve or
G P e eSS W S BRI Pt onl D AR o 13 ar
poisoning, diarrhea and conjunctivitis.
[0029] In yet another embodiment, the invention provides use of various Compounds
of Formula I, 11, 11, or 1V, e.g., any of formulae 1.1-1.44, any of formulae Q-1 though Q-
20 1V, e:g., any of 2.1-2.7, or formula V, e.g., formula 5.1, preferably formula 1.37, 1.38,
1.43, or 5.1, in free, pharmaceutically acceptable salt or prodrug form, as hereinbefore
described in Methods 1, wherein said infection is resistant to a drug that is not a riboswitch
ligand. In another further embodiment, the infection is resistant to one or more drugs
selected from a group consisting of penicillin, vancomycin, cephalosporin and methicillin.
25  In a particular embodiment, the infection is a methicillin-resistant Staphylococcus aureus
infection.
[0030] In yet another embodiment, the invention provides use of various Compounds
of Formula I, 11, Il or IV e.g., of formulae 1.1-1.44, of formulae Q-I though Q-1V, e.g., of
2.1-2.7, or formula V, e.g., formula 5.1, preferably formula 1.37, 1.38, 143 or 5.1, in freé,
30  salt or prodrug form, in the manufacture of a medicament for the treatment or prophylaxis
of a fungal infection.

[0031] In yet another embodiment, the invention provides a method for the treatment

of an infection in a plant comprising administering to such plant comprising administering
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WO 2010/ 110907PCT/ US2010/ 000904 from a group consi sting of Mraxella
catarrhalis, Klebsiella pneunoniae, Staphylococcus epidermdis,

St r ept ocowousiwiipdodans, Ent erococcus faeci um Staphyl oc®CTUs2@0080984
Bacillus anthracis, Francisella tularensis, Streptococcus pneunoni ae,
Pseudononas aer ugi nosa, Aci netobacter baumannii, Bruce/la nelitensis,

Escheri chigsieRblant APETRRM dsunpb Y EHRPARAE of E&IE |, &, TPBOBYE L., B8NS,

Sal nonella enterica, Vibrio chol erae, Enterococcus faecal is, Yersinia

pestis, Ba&UMulagd-lsiiftiany of foomulasQbBewahQpyoyendy offd -BérordpimlaVs gdor f eri .

In yet athgh%mﬁlrg)f’@'ﬂ@l@Fabl}lQr%/dml‘?rﬁ;lé9@7'15386"? a8 13f SG1 inGFee DIt AR BroBFugTOr €
bacteria selected froma up consisting of Staphyl ococcus

aur eus" St &Ry Pi)'@%@@bﬁforéﬁﬁ@énbﬁdp ding, pagtisular epbediments e dndeqtion it basjsriskaccus
pneunogi ag,, glslﬁﬂ%éﬁfﬂ'aapléiﬂl i, 10 Pseudononas aerugi nosa, Klebsiella
pneunoni a aid Haenophil'us influenza. In a particul ar enbodi nent, the

i nf ecti on[9032hn |Tifeeovqnonn higo proeides a pmreadsattad compeséticacoagritingm

St aphyl oc {1 S i yo
genes. | e a B oL R 8RR RS 1 (P ROIBEASEMO YD s

i nfectionlV]eag. aarwamfﬂllcm,arr femb@de)eNﬂ ,e.g-hfermutk édtaron a5$1eermb|efvfreect| on which
is resist 15r|bos it ch n n further
aspect of %?Sﬁnged f%r i ,9 %reg?rnﬁengopanﬁt SR Orcoq‘d nla(%rrllerleg%aﬁ)ref(&l g |on whi ch
is regbstant to one or nmor e drugs sel ected from a group consisting of

ermboai menETTEE Pr e FPU B RPN BERTONT o Stant st aphyl bcoceus. aur eus

(MRSA) infection. [0030]In ot her aspect, the term"infection- refers to a

f ungal a 20f.un pfection include bu re no
ied T BN octTHEIOB] oP B GO Ao Sy B co e B B AR 00 'OTi nea
(e.g., tiBaemRNX %mﬁlc@mprugdsmeatuﬁedp@meﬁﬂhﬁtﬂﬁnd@@ﬁrgarméiabohtdi Mdapl asma

capsul aturn, Cocci Rgfbdﬁs i nm tis, Blastonyces dernatidis, Candida (e.g.,

Candi d3 aPHirEsIREplat h qhgages it ERGHY HLICHRGIOSHBYYE 871 schenckii fungi .

Exanpl es gfo26pnditHeqéitn Corps@sbsitctr rkféRaalribbdWiRathRBinds € Heidghindut are not
limted to mycoses such as superficial, 25cutaneous, subcutaneous or

system c RYEBagsghateorgl PP-gepepdant pioimgi&siars, hi st opl asnosi's, bl ast omycosi s,

candi di aszmép g. “1TPY’¢ﬁw%Ewit@1fl hir %f&gto%ﬂbém@&hgm.&\nﬁﬁ&tts lichesi s and
rlngworm . lete's ock itc scal rr ngworm nai | rlngworm

body ri ngmb@smltcbef‘ag avig rh«@g\mﬁmonsm%ﬂ’ﬁh@dtnéramamaw ¢ pauntegpslatedict eri al ™
i ncl ugg, Péé?og?%?ﬁ@%mh)\@ t\)@i‘i‘n&?w'i\@fn X&‘Eé @ou%g bg%ﬁ'?‘ &hahaﬂ tﬁeorgﬂh?QS' ella

pneunoni ae aphyl ococcus epi erm tococcus vi ridans,
Ent er ococ belsvédide bindingSifaiphidaod mlw@oawndulsdum@ cén fosnagiot 4l chaigs jn the

Franci sel | g Lyl ARRIS L&y 3L HEALBEOGEHST POBHIRIN:A%: - FSEHLONRARS, g0 nosa,

Aci net oba aunanni i, Brucée ensi s, Yeric em)phl | us
i nf | uenzathe ekpretsion & emmmsyespomﬂeﬁqr tlSa;hmarbeisyrahems eaprasae,d \Thlmruso chol er ae,

o OCoC LB s E B T S B M P R S B oo
"bact g5 i abefore thdORF&hh bd syntlﬁ:@dzbtﬂ@ a Haitpinah® sewiestbis id $HineShalghwybococcus

aureus, sequence and prevents the ribosome from binding to the mRNA so as to translate the ORF.

Examples of TPP riboswitch ligands include but are not limited to various compounds of

Formula I, 11, HI, or IV, various compounds of formulae Q-1 though Q-1V, e.g., any of

formulae 1.37, 1.38, 1.43, or 5.1, in free, or salt form.

30 [0028] The term “infection” encompasses any infection by bacteria and/or fungi.

[0029] In a particular embodiment, the term “infection” refers to a bacterial infection.

In another embodiment, the infection is a Gram-positive or Gram-negative infection. In

still another embodiment, the infection is an infection by one or more bacteria selected
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St aphyl ococcus epidermdis, Bacillus subtilis, Enterococcus faecalis,
Streptococcus 5 pneunoni ae, Streptococcus pyo genes, Escherichia coli,
Pseudonomaie 2asvugionosa, Kl ebsi el l a pneunoni ae, Haenophi IPa3/tsadiooeyaae,

Aci net obacter baumannii. In still another enbodi ment, the term "bacteria”
or "bacteri aI refers to Staphyl ococcus aureus, Staphyl ococcus

epi derm di, %@B&E&&Bﬁﬁé’éf ABR&ANd c%zarﬁtafh@Q%l@&@&&%e&)n&uﬁa)ma@ﬂylo@w@erl chia
coli, Pseuéfo . aerugi no.va, Klebsiella pneunonia and Haenophilu.s.

10i nf | uenzpidenrridia, Sorepfoepaces visidaod Ersracocqup &epaey Saphyl9coces|Eed f r om
St aphy| OC%??%?? SR ;%%Ez?&}aotﬁﬁzg%ﬁ Q%M&bﬁﬁn&%n%rﬁﬁbmﬁys pyo

genes.- R e S & speci f or clear fromcontext, the
fol | owi ng a%mgrmscaﬁcus@daherlmumahmeBWWéiaml’l{eGW Hejchesistiagy; Hfﬁ")ol’/&dl%yl as

used hgfe' Mgeza, B BofSey e WA BNbAIALn YL, %Mﬁ;marémnwwcmef erabl y

sat ur abed, VB f{@r'?mono cat’bon atons in whi'ch may be |inear
or branc hgf&’bcbﬁs, Gersinie jwtzleaodlus srbtnlzbuﬁzryptpcocamsdom«;nebend)éw ffal |y

substit utg ’séffg( afr{(?ﬁrt]grcdther embogrn}g'e%{ lthe%h'f@iﬁdn lygﬂﬁf&lﬁo@g o6& Rirethe carbon

atom e.g. ogen (e.g., chloro or
fluoro), rba&taad ieydcte(je&og] a gtoup fcbrwmuogef SrgpAy/ OChnglns oxreus, Srphploeeoxy. For
exanpl e,

al deno a n to. 8 Exanpl es
of al kyl eﬁE’FH’H@” ‘gﬂfmé Cé“h}élfcqli h‘ﬂ/eé’c?cf)ccm uﬁ'ofﬂaeeésyhil ?&ﬁﬂ%?opyl ,
i -propyl , Medtsinbhas dzer@dhdsla,, K&B.Oelbl,yﬁryhmoma bt Elqucﬂahllnellnﬂyéfpenh"ﬁ
4- nethylpentyl n- pentyl, n-hexyl e 0033 the
I nventi on Regicylar e Bemade ot e‘iféf‘ r‘r%?"a'“%cu "Pb}y(fnle or Tore %,%P"%g%ﬁ@&éd %
f or mul ae ]gtéph%}oééocustdre&ﬁQM@?ochcJ:M,pneur@Jmclze&n?l Sﬂ‘eﬁtpccm‘cusf Dogetes M aOEidVI
e.g., 5.1 or may exist in free or salt form . . C ition
Salts. an fshecaReTIGh HeaM el 1o SorBRE s S iR, Fon iR s
suf fi ci entd o BRANNE thd iffecBSRRRA %fe@ﬁbn&ﬂildﬂn igetistah 01 asdrlig which fis ndt ar exar‘rpl e,
an inorganic or organic acid, for exanple hl?a/ldroch({ oric E:Ff/dro

sul phutsi c, rigohwisghligend., lna?\:fuéhﬁrcaét"icé"“ﬂ‘}slp?‘l“ﬁb befRRyqimentth ?;Ct'opréﬂ a@l c aci d,

tol uene S%Hegmncwhlapg QSl?étQﬂ't&oneSd*%r@Ulegs gliotelfidim a giRpIcbesistingefi c, malic,
tartaric, cifric, ascorb panoi c, roxgmal ei ¢, phenyl aceti I ut am c,

benzoi c, smehicdin, |mncw0fmn¢nhﬁbsp@m§@émﬁy‘b iz dn épa‘f‘ﬁ‘h‘ﬁrr‘?‘%bo f'B‘fnﬁréPﬁgssul fonic,
met hanesul f{%nglorf 1F§tnk%?1n9||m r%yilslfamt%)hy%%cbpaurbﬁsqm@M iafedGdd, and the like.

I n additiofi a conpound he 1 nvention which is sufficiently
acidic is [&MO]V\D memm@mmwwgzﬁmmog@moalfkrsaai infgstign- Bxanplesobp

exanpl go leg‘g% urﬁ‘]?ﬁ%(gn mctluadsesbluyépe %Q‘J leté’%ﬂo & E&ioh 1B W@Forsﬁbrm%t @'lch%?il}tt@n for

exarrpl magnesi um sa an amoni um salt or a salt with an
organi ¢ bas}ﬁdmloﬁllﬂytaf frmmlsseg, pmasueah@gnrctmewe(aee@pa epP it ATiIBN e Hh t hi s

speci fication, unl erw s di cat ed a8 Hampounds  of
the | nvent§@iiaum 5 é‘??f ‘Else’f"ﬂ'&ﬁ Stomeyn(f’)srdé(r:'}?%%g suc%la%‘g{ﬁ)ou%ds in any form

for exanpl grkems, Lpsgilns, famignaddi Sponrisialsthehohinfungir Brhmples of conditions
caused by a fungal infection include, but are not limited to mycoses such as superficial,

25  cutaneous, subcutaneous or systemic mycosis, €.g., coccidioidomycosis, histoplasmosis,
blastomycosis, candidiasis (e.g., yeast infection or moniliasis), sporotrichosis and
ringworm (e.g., athlete’s foot, jock itch, scalp ringworm, nail ringworm, body ringworm,
beard ringworm).

[0031] The term “bacteria” or “bacterial” include, but are not limited to Moraxella

30 catarrhalis, Klebsiella pneumoniae, Staphylococcus epidermidis, Streptococcus viridans,
Enterococcus faecium, Staphylococcus aureus, Bacillus anthracis, Francisella tularensis,
Streptococcus pneumoniae, Pseudomonas aeruginosa, Acinetobacter baumannii, Brucella

melitensis, Escherichia coli, Haemophilus influenzae, Listeria monocylogenes, Salmonella
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t he conpounds contain acidic substituents, in free acid or base addition
salt form The Conpounds of the Invention are intended for use as
phar macewDcalw1090her ef or e pharnaceuti cal |y accept abl e fartts2@omoEnef err ed.
Salts which are unsuitable for pharmaceutical uses nmay be useful, for
exanple, for the isolation or purification of free 10Conpounds of the
I nventi 0ner%rzctahWbrrzom?rgfe%cg»ﬁd—&ﬁ&%)’ﬁ@&flﬁpf’eqpllv@l P BacifiSublipy €f ore al so
i ncl uded. [ 0034] Conpounds’ of I nvention may i n some cases al so exist in
prodr ug fWzﬁtocvﬁ@swwgﬁww@eﬁqagﬂm|byrgdﬁrf@mtlnrae:@es@wlazém'b@@mw@m terefers to a
drug precyf,s@fia P %ct&.@araq,muae%Ea%'nsﬂ,m.%ts,ﬂﬁ&m&%9ure£ﬁ' ease the active
metabolite in vivo follow ng I5adm nistrati via sone chenical or
physi ol og$’€a¢yl€;ﬂ06@é§31demdﬂe&@n¥ﬁ{ééubtdheEnt@heoc@mvﬁémﬁldsS"@Pmme nvention
contai§ a,carBo%y DR gﬂ%g S . pLAESE nts may be
esterifi eJFe% ?or m 5 yg?%Pp s E‘ﬁ%@ﬁ%ﬁ;%%bf% uando%g?g}pl)}igggfe esters
(e.qg., caKlyésa;/lllqnneawpmlaes‘(ce—’rr@plyiuspwbgpmnéazeet@’mmréaumangn In (10) OR5,
o S e AN BN R BB 0 o
whi ch ar eSthg/d//@bytsabhze’e'wnderErphy)scvcouQ@ecmals Smptzbr:aacanmewmoynael d acids, e.g.,
car boxyl i osphoni ¢ acid (i the ase unds f the
| nvent | ongé fré %’%%Odggé%i}?jh'&@asoare” Hg)é qﬁhﬁf‘éﬁgu‘f)unfo”fauaenrqt 4e"8k"#e one hand
and | lOl.OREﬂanHGRE pmfeﬁrdfdeemﬁddeﬁednandbacwha¢shse&mdtfh>afr59bpl@&>cpdws| ol ogically
tolerable at dgses to be adm ni st red. Si mlarlél ‘wherein the conpounds of
t he i nvenfi 8> YERSHCETH PAR AR KA B EH O BFE IG5 such anine, for exanpl e,
ani no aci @p3nar bamin@witreist gfecifiled opdledldropt QhtdigShe MBEYwRlgSanRXk Gdedwher ei n
t he prodrueg |Pr$ Ce!sfgagfﬁd to rel ease the active amne netabolite in vivo
fol | owi ng"BARPAYSLEF HOYINE 'PEFREr details of anine prodrugs may be found in
Jeffrey P. Krise@pnd Re&aGh uyihered ©hesineldagynsathaecdmarodarsonl Aspects,
Prodru s, Volume 5, Part 3, pages 801-831, the contents of 30which are
herei I i ncor porat ed b§oieBs é’r’%fﬁ'i?élylsﬁt”f%?geﬁ'ﬁ‘? togignt caborytpms Helengilyr eci at ed,
the termthus enbrace&hﬁﬁma?rwl.qmlor&aaémg@%thﬁad | & eAbHG ) MdRay Met hods
of Maki ng Conpounds of the [nvention /110 07PCT/U 010/ 000904
[ 0035] The conpounds ofe eRiienEbt s¥hstiuted. ejg, mqrior, diyy of tyi-sUbstituteh PRS- | V, or
Formula Voor VI, in frag. ofib&altbmS Ok W‘iﬂ%ll@«?( Olﬁ‘etH?l %&okg%amgwods as
descri bed and exerrpllfl ed herein an SI m ar thereto and by
met hods known in the @learshtoad mafﬂqoro)shaiwllﬁsét(mdtslﬂunmwdwl) bydroxyeend i mi t ed
to, se described b esecr n i met hods
descrl ed herein, it cl?ai% Iggr%%%g%sf(g %ﬁp&lﬁgt dé?{ e§tan( fo@%eg]lreltgaggtl on
condi tions, incl ud! ngcaclmma(mnsofEwdpiﬁsnfalkyleadudeohutaatrmplhereé to,r eact i on
tenperature, duration, gf, { ig, PXRELINt0ANS PN KR AT QEBUHT Shuefise chOSEN
methylpentyl, 4-methylpentyl, n-pentyl, n-hexyl and n-heptyl.

[0033] Compounds of the Invention (e.g., Compounds of Formula I, 11, 111, or IV,

25 e.g., any of formulae 1.1-1.44, Q-1 though Q-1V, e.g., 2.1-2.7, or formula V or V1, e.g., 5.1
or 6.1) may exist in free or salt form, e.g., as acid addition salts. An acid-addition salt of a
compound of the invention which is sufficiently basic, for example, an acid-addition salt
with, for example, an inorganic or organic acid, for example hydrochloric, hydrobromic,
sulphuric, phosphoric, acid acetic, trifluoroacetic, citric, maleic acid, toluene sulfonic,

30  propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, ascorbic, pamoic,
hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic,
fumaric, toluenesulfonic, methanesulfonic, ethane disulfonic, oxalic, isethionic acid, and

the like. In addition a salt of a compound of the invention which is sufficiently acidic is an
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standard for that reaction, which should be readily recognized by one
skilled in the art. Therefore, at tines, the reaction may require to be run
at el evatwo 20svpegoat ure or for a 10l onger or shorter percoadsedionoiyed It is
understood by one skilled in the art of organic synthesis that
functionality present on various portions of the nolecule nust be

compat i bl ey o] 0 FE2GEMNIS 2 30Mh SRESANS ANOBOARMne LErinpbiacanTRy ci al |y
abl e, startln teria or these processes may be nade

pr ocedur eexamypi ualaum os glagngsann fallomn ANBOFHBIFRIE QT @alttwugﬁ'm@gefé%h%rfques whi ch
are siml ali*ucg,[ g‘él %ﬂyséloé@al L %&E‘Jl@@ﬁﬂoﬁ mthﬁ@ﬁm@aaﬁﬁ’rﬂﬂfk'd@&ﬁemﬁe

ref erence$ €] ere I ncorporated i n their entirety by
referencenﬂkﬁ&ﬂﬂhmhmgsymhheCpmmewhoﬂ®eﬂD®nWMES@bhﬁﬁ@ﬁﬂgméﬁs?ﬁ@apﬁésent

I nvention a i || ustr.ated.bel AW, Th s
set - fof ¢ nSEB e f R ¥yl Py bR Rk R O o 1V
F gggs]s ﬁt frercompeurdadomainedidic subﬂntmtsRianHz ap|dRB Basepgddisjon pqgg\foNnNTQ@4R2

7] The

exanypl e, §C%n§l](l) dig%tl%\fengf)rll erl]r\éem a%d %ep{%n%@ut?cqmb%erre?@gt ing, for
2, 4-di am amﬁmaédudbeﬂl-}ﬁ:cyép{am ayth aﬂeepkefdee,d Salt{ whigh are unsuitable for
Sour 2, popbets BETueta e o) e AR B bl oBon PRI g
H'). The Compounds of the Invention or their pharmaceutically acceptable salts, are therefore also
included.
[0034] Compounds of the Invention may in some cases also exist in prodrug form.
The term “prodrug” is an art recognized term and refers to a drug precursor prior to
administration, but generate or release the active metabolite in vivo following
15  administration, via some chemical or physiological process. For example, when the
Compounds of the Invention contain a carboxy or phosphonate substituent, these
substituents may be esterified to form physiologically hydrolysable and acceptable esters
(e.g., carboxylic acid esters or phosphonate esters, €.g., -C(O)OR’, -P(0)(OR’ )(OR®). As
used herein, “physiologically hydrolysable and acceptable esters” means esters of
20  Compounds of the Present Invention which are hydrolysable under physiological
conditions to yield acids, e.g., carboxylic acid or phosphonic acid (in the case of
Compounds of the Invention which have carboxy or phosphonate substituents) on the one
hand and HOR® or HOR?® on the other hand, which are themselves physiologically
tolerable at doses to be administered. Similarly, wherein the compounds of the invention
25 contain an amine group, prodrug of such amine, for example, amino acid, carbamic acid
ester, or amide prodrugs, may also exist wherein the prodrug is cleaved to release the
active amine metabolite in vivo following administration. Further details of amine
prodrugs may be found in Jeffrey P. Krise and Reza Oliyai, Biotechnology:
Phérmaceutical Aspects, Prodrugs, Volume 5, Part 3, pages 801-831, the contents of
30 which are herein incorporated by reference in their entirety. As will be appreciated, the

term thus embraces conventional pharmaceutical prodrug forms.

Methods of Making Compounds of the Invention
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2, 4-di am nopteridin-6-yl-nethyl halide, 2, is then coupled wth aniline 3
optionally in the presence of a base, e.g., potassium carbonate, sodium
car bonat eyvo=odvumobi car bonate, triethyl am ne, sodi um hydriuseqioloembum
oxide, or the like, to yield the Compound of the Invention, 4. 5 Methods of
usi ng Conpounds of the Invention [0038] The Conpounds of the Invention are
useful fofposéye treafRBpSindaRf HRFSRRMIQM 11 Fiﬁronwqurwugamuvf&ctl on by
bacteria Including but not limted to Moraxella catarrhalis, 10 Kl ebsiella
pneunoni aBormsiaWiey Vbap dies ST @i fawn mayibe mads vsipe Be sredheds 3 Fesershed and

Ent er oc chﬂ;%n plifiE& h&tEih anli 8 Sfméh%%%'ﬁr ARURd bFHTdthddd knGWA nhf‘l@*gﬂe'ﬁ“ncal

Franci sel [a tularensis, rept ococcus pneunoni ae, Pseudonpbna.s. aerugi nosa,
AC|netoba@téwcba@ﬁﬁdﬁmpmdBﬁut@ﬁﬂmﬂﬁéﬁ¢ﬁ@ﬁsdgw“E%Hﬁ%%Ychﬁ@3@§WﬂﬁwH@énophlIus
i nfl uenza rh@hdRY 096, L&h Vi el goghol erae,
Enterogocghs%?ggga &'&RYE$§%H?599§§{§3LEgaCf} ngsﬁ $?Mm 15Sfreptococcus
pyogenes amdnBoﬁnsﬂwhn$dwgmaﬁsdwwn mmx@np@mﬁpMu¢awwemb@ﬂnngmﬂe t he
Cowpounds th n |nfect|on
par (1 cul afiodn e SEPhiER s BB Aok s bR BB R hafifh "
StaphylocamamﬂrbuﬂEUSmasmawhvhdum&thseab&daxmndm$byEmmﬁ¢mmsngubnlIis

O A kS, 8RB BT B BRI kR SBAPRRESH Fory cGenes,
Escheri chi a ¢ol% eUdonDnas ae uafnosa K &5e7é F neunoni ae,

Haenopthi | 1oagérrok hht&tezamod/ktﬂnmt dbia ahdisthaibyeoneiskilled in thaott Ioéorgemrbodl ment, the
Compounds of, th vent i are useful for .the reatnent of ,an |nfect|on
parti cul af"i";}‘eé'ﬁ%aﬁf 8'["?'51ﬁ MRFCSALN ‘fa“%sr%o”é?“sﬂqg S BYIFAT RGBSt eri a:

St aphyl ocesfpisibRUViE e réabEmpirRiaontidss pogissnnif ast @nthdtinkpbadalsieus pyo

ene 0039] The in tion therefore, proyi des hods, of tre
one or  hoRGTDEERETH PTG CoRar oY BHLE CERPRES WG presrieced fom

st aphy| oc e ¢RémisgladRthg3kdhiqBydWlKieEre GHhiap Br Al polis @NBY synkhes® odkimrase,
pneunoni a, i npeti pboils, cellulitis folliculitis, furuncl car buncl es,
scal d&d skqmp%‘g}%l%élrfé er%%saé@éégrelnr?é%'reﬁ?ﬁYtln@m%%m&@r F?tffst@afdocar ditis,
Toxi ¢ Shoglergypdr ome (TSS), septicem a, acute sinusitis, otitis nedia,
septic arthritis, endocarditis, Cs}erl tonitis, pericarditis, cellulitis,

brain absH83€] tul arhsreyvaihetigmethe fsvhf:&emppwrdé@fﬂ“@r?r%émfﬂpé%ﬁon fi§od
poi soni gy, di-ALd 61»9@ apfl AT h&H?.Eés' ¥} b & %rswmre & segfoaﬁl HhSVeSbeEdrdiaan

effective anount o ound of For or IV, e.g,., any of
formul ae M, HEdr.I¥4or medﬂ@l@lrbugﬂﬁdﬁglhleg¢th€rwesegndlcaém§/ of 2.1-2.7, or

Formula V or VI , 5.1 or 6.1, in free, phapmaceutically acceptable
salt or prodrug 6rn1 to a human or animal subject in Napd thereof. WO
2010/110907Pcm4 0 04 [0040] The words "tfeatne and "treating" are
to be underst d/ cQEFﬂ?ﬂgly'as—ewbracrng_ﬂroph | axi 5ﬁ £ eatrent or
arel i orati ¢hNof Nsyrfpt ons of di sease as wel | as r & ~ the cause of

t he di sease. [0041]The term "subject” as used herein enconpasses uman or
non-human (e.g., Sanimal) and/or plant. [0042] Dpsages erpl oyed in

practicing the agent i nvention wll of course vary depending, e.g. on the
particular ghs or condition to be treated, the particular
\N R NHZ R4
H g 3 |
AL AP
HzN N N R1
R3
20 4 R?
[0037] The Compounds of the Invention may be prepared by reacting, for

example, 2,4-diaminopteridin-6-yl-methanol (1) to a 2,4-diaminopteridin-6-yl-methyl
halide, 2, (e.g., 6-(bromomethyl)-pteridine-2,4-diamine) by reacting with, for example,
SOClz, PCls, PCls, POClIs, PBrs, Ph3P/Br,, PhsP/Cl; or HX (e.g., HCI, HBr or HI). The
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Compound of the Invention used, the node of administration, and the therapy
desired. Adm nistration of a therapeutically active anount of the

t her apeutwo 20vipe®it i ons i s 10defined as an anount effe®CiIrusS201a00@08ages
and for periods of time necessary to achieve the desired result. For

exanpl e, a therapeutically effective anobunt of a Conpound of the Present

I nvent i on2ueAghiny@eMihs-@lmdiBAThIId, BAE tHeRRo@Hled th hhiRRSIB SRl HaT Y
according to factors such as the disease state, age, sex, ang wei ght of the
i ndi vi duaPTeSEeOt hAsalsi§-i Rojaseim saebopdRpeting qacbasiccsodiun biegrbonste. r esponse i n
the indi virbuah amARSRARINT REHHIEVarilBYoxRE, 315@9]ik@}@geﬂigh@@&%h(gﬁdtolﬁﬁleom I mum

t herapeutic response. For exanple, several divided doses y be

admi ni st ef¥@ntéps #y or the dose may be proportionally reduced as indicated
by thesexigencies of the therapeutic situation. [0043]Pharnaceuti cal

conposi ti RHGOEMRHS: e ~the Invention may be prepared using
conventi onal Odi Ifl}gntgs Og'?mexci gﬁgg’?‘é%%’?j t echni ques known in the gal enic
20art. Thypsgral 4 | 1 S,..capsul es,. sol utions,
suspensi O‘F@ glnd t hg i | Eg.["%lsﬁt@%‘ﬁén?'%hggéﬁ%@ﬁéoﬂhésltfeﬁ%ggoeg ne{mseg'ocnar rier" as
used her epatti¢udar]yangntéedornt by basteria dreclwiing lrmnet 18nichl ta3/@atdneaandabgueous
buf f ey so L ounds of the Present |nventi.an nmay be

adm n?%t e%%&l?prll;%n%gﬁ’y%@(fﬁ%y %ﬁ%cﬁgsr KE: s’%c? '%s‘% {SPIPFCEE e %"@Uch as

subcut ane&uwerocoqrus faeenmusStaphyjoorals aackws, Bastih@auinbracis, Rhadcatiomlarénsansder mal
applicatign, 25 ntravagi nal ,application, .topical | ication, jntranasal,
subl i ngua?tréé)rtocro S B 9 £ WQ?T%W‘S affé’ﬁ'gﬁ‘&f? ﬁ‘@’”f)??%g‘ﬁ%( lf”é’ﬁ’f’@”’bfé’ ucella

admi ni st r aelitensjs, Ehgreaichiv veli,dhrepophit:s e hte Cat 86 niono @rdgah& S@iokédapr ot ect
the conpound .fr t he degradation by enzypes, . acids ang other natural

condi t i on%"q‘frhcgt '?ﬁ'ﬁ cﬁ?@i‘%i g’gfrgc?%@%’S%BU%?’”’FW%{%?@?’ 5l ”lg‘hbodi nent, the
conpouind Smeprdaecdns phdgenadindBostedt @drgdbiieran®h Rerticeabasbdmatnt, thbe conpound is
30admi ni s&ered Vi a t})om cal. appli gla}ti m;l. [0044] 1 n certain enmbodi ment, the
ConpoundsCBPPYRds phie VBRI UisEH deirMhireBFE AT A Brieetig. RaHicuBAY dRct i on,
e.g., at PfecabObY bdcheiaSadBdihd BR nof lifitdiibISRPAOYSE) Yu PR REDBP RIS HYcRT

simul taneously in an adm xture, wth another agent, e.g., an agent to

faci | i t at @4 Srcifsr HOHBH ITtqosEcusiieecadmpbemawcets rememigent i on into the
cel I, €. gsrepffboddih niBdehQPEM A ik B8, PsPEBIbAR: aefYihdTh CEPORIA), cationic
peptides include peptides which contain (1) a disulfide-bonded 13-sheet

pept i Hes; Pregyoniag Hiqsaopkibs duheriagadciprighacde dauni@yiie fn ervthed epbpdiindets; or  (4)
| 00p- St I UGL kbR omeforﬁ]%%nveﬁﬁm%&fﬁﬁfo%&'n%hq%mp&%'iﬂ@ctloﬂ%ﬁuﬁ&lag@% anesnat
limted to defensins, cecropins, nelittins, nmagalnins, indolicidrns,

bact eneci infegtien it erteayymane of e Fedlowengragleds: Sdp/aivcoariue pweualStreqabéooriisc

pepti des | - t imted to human neutrophil defensin-1
(HNP-1), %’Pé{"g g%%%%&cg?%ék}%re%%el n-1 (tPMP), inhibitors of DNA gyrase
or prot eil#033)nt hesilhg irGRABN @R2Dre BBV idENnetbRl@A treBacidHdasndosabresed i n

Fri Edﬁ Chof%e %IIlbwin@%%hmigr{sp%hth'rb‘a%qrq};egtioqg’t%y?o%%éca( szc(z)ipd%zi slﬁiﬁ(s%?d:rgnqg& the
(staph infections), lyme disease, pneumonia, impetigo, boils, cellulitis folliculitis,
furuncles, carbuncles, scalded skin syndrome, abscesses, meningitis, osteomyelitis
endocarditis, Toxic Shock Syndrome (TSS), septicemia, acute sinusitis, otitis media, septic
arthritis, endocarditis, peritonitis, pericarditis, cellulitis, brain abscess, tularemia, urinary

30  tract infection, empyema, food poisoning, diarrhea and conjunctivitis; comprising

administering an effective amount of a Compound of Formula I, II, Il or IV, e.g,., any of
formulae 1.1-1.44, Formula Q-I through Q-1V, e.g., any of 2.1-2.7, or Formula V or VI,
e.g., 5.1 or 6.1, in free, pharmaceutically acceptable salt or prodrug form, to a human or

animal subject in need thereof.
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10contents of which are hereby incorporated by reference in their entirety.
Furt her exanples of antibacterial cationic peptides include but are not
limted twopoloymmyirn e.g., polym xin B, polynyxin E or poIryusgxiono0904
nonapepti de. Therefore, in another enbodi nment, the Conpounds of the

| nventi on may be adm nistered in conjunction with polynyxin, e.g.,

pol ym xi n h@wﬁpl Y MA Nz d OFirARh AVt rBARBPER Y BeundRFsBfoRI3HinPYlay My Xi N B.
15 M ninu nhi bitory Concentration: Exanple 1. [0045] The M C assays are
carried oembiaping pfaphzlexis end)ireateentxo@maliorptipngd sy plomsog diseas ahwelbdt t om

pl ates acgordiny ftﬂ%crgggelmgﬁ &sdabl i shed by the Ainical Laboratory
20St andargs tlﬁlns'%bltute (CL Ie). B?Ji?efly, test conpound suspended in 100 %

DVSO (or #Wéther suTlteabene‘_‘%!bjegtt’)’iabilieidrhgrebmnrcempassg haerge @ pen-Aymal (€guot  of
medi a appro ra!gaa;]g/f){gq/réna gi ven pathogen to a total volune of 50 }IL. This

solution Is seria iluted by 2-fold into successive tubes of the sane

media to {042] a rangesagés angreyed dmprotidngibn pesint atveoing i epyrbaray to the
Senay i or dfREfodicth R Pd 53 Ui EAIROUI I el yRARIRD P! of 2

25bact eri i"on Trom an OvVerni I'n nedia
appr opr i aCempoural afitveinvgaion agei thefarlof bdinetratdn, ambihe themapyslesiregdr oxi mat el y

105-106 CEY wel | .. Afte row h. for.18-24 haours, at 37 C . is defined
as the | o@g/g't‘"'ﬁtfﬂti'(%ﬁhQ\e?agﬁ%?“%l?ﬁtlvﬁia@? %tiog ejlléeera eug %8?“1%0%%%{% ely inhi Biet s
?r owtl:) ho of dgmled af gamheunt affedst e idechgbyant Her periad defdingyeecessalyad achéeve thecont r ol
or bacteria romh in the apsence of ded antibiotic. Ciprofloxacinis
30used asd%ﬁ'feﬁ?ﬁsPlﬁiFg’f%a- &id! Vgpeé'B?ﬁhyc??fg?thveég‘c?Hmsoch edeoﬁ?‘??gﬂ"gggtéfl. Each 1)f
tcglel bathf elP'te@,éK_}_ &Uehﬁﬁrﬁ&aéth%twiﬁlregt lcavtai ﬂdcﬁhin&)f‘mPombbkneitMﬁ)i eanackpptngdal t ur e

ection www. atcc.org) is identifjed by its AT umber. . WO
2010/ 1100 ST TG FBSTS O Bess oS SR HEiP L BN AT ARBHSSunds of
t_he I NVeniHeQBmpBurl to eGOIPALHNES r&Bdnsk A thB individal. Msagelreddredt A3y bhave a

m ni mum i nhi bitory concentration (MC) of less than 130m ni. agai nst at
| east 1&neadipstechie AsACEEIE QPYBHBARGEPLIISINSH YT S S VLA U/.ng,% doses

St r ept 0COGLYSe RV HIREHERailyJr tIRIIRE RGG YS pRYSTBRAS, rediReIBPMUICHEd bjfHeuenzae,
5St aphyl ocoCcus epidermdi.s., Enterococcus faecalis., and E. scherichia
coil. exigencies of the therapeutic situation.
[0043] Pharmaceutical compositions comprising Compounds of the Invention may
be prepared using conventional diluents or excipients and techniques known in the galenic
20  art. Thus oral dosage forms may include tablets, capsules, solutions, suspensions and the
like. The term “pharmaceutically acceptable carrier” as used herein is intended to include
diluents such as saline and aqueous buffer solutions. The Compounds of the Present
Invention may be administered in a convenient manner such as by injection such as
subcutaneous, intravenous, by oral administration, inhalation, transdermal application,
25  intravaginal application, topical application, intranasal, sublingual or rectal administration.
Depending on the route of administration, the active compound may be coated in a
material to protect the compound from the degradation by enzymes, acids and other
natural conditions that may inactivate the compound. In a preferred embodiment, the
compound may be orally administered. In another embodiment, the compound is
30 administered via topical application.
[0044] In certain embodiment, the Compounds of the Invention may be

administered alone or in conjunction, e.g., at or about the same time or simultaneously and

separately or simultaneously in an admixture, with another agent, e.g., an agent to
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Binding of ligand to riboswitch: Exanple 2: [0047] The TPP ri bosw tch
receptor region upstream of the tenA thiam ne 10bi osynt hesis operon of B.
subtilis we2RPR1e9pl i fi ed using the DNA priners 5' - PCT/US2010/000904
TAATACGACTCACTATAGGATTCGTITTAACCACTAGEG (T7 RNA pol ynerase pronoter and
additional G residues are underlined) and 3'- TTTATGGCGAGGTGAAGG. To i nprove

transcri pifacnnatefelitrﬁ@qaaweawtt?offt?,eB%pe%we{h@s@venhaﬁneo fRE OBES., 3k € desi gned
to add two G nu%I eotjdes at the 5 -end of the natural RNA séquénce. RNA

const r uct &nt{jigey %F%P"lcmepil% Mm'%gb'a'rcét"?"r"éﬁ%'ﬂ?ﬁb@éﬂUf‘%pmﬁﬂ?Sleilﬂbm PCR
anpl i fi edcédMin UBiaGsulfTdeNNJBPB¥RERT é’e%%de @g*ﬁ%ﬁ’fﬁ%}@ c@f-\cqgal\(}@s ?)hdé'é 3

i ntenstinal al kali ne phosphat ase, - endl abel ed ng protocols
sinilar tsxtﬁmgéela&érqrb‘@dom@mcwm gﬁpilwssééamrdﬁamtlorsc peridy inctude M |

Sudar s@n, pN-are W@nﬁe@%@éfensﬁrs%ecro%glglm i ﬁlag ?B?QJ%%%% %%tengc‘;}’r? 341, the

contents of which are hereby i ncorporate erence In their entirety.
For in |iaelpspesiingg Qtberesemplenef antimigralal o@bmemmuts iopludd b’ areG}RJIP | abel ed

RNA is ing uf fer (50
mv Tris- Hcﬁhﬁﬁ)%éﬁgggf Utg%hg]d@%eﬂéﬁn&i ;ng]) plgltg,r?(tﬂ Bmm% 'rE&?‘?‘“O' tal ﬁl ng

varyi ng cihibetaisredNohgymase d?Fprtcm sgmtimms Shed, ICPri’BJ ERUIGN, QPdpAuBatQAas defi ned
for each 10 1AL f a S0 n| ng 7 M
urea and %ﬁg?ﬂ%g.ﬁﬁ&na 'éé"é’ﬁmb 9 ‘inrtlsecpro g&ﬁé:da 8328% &t he
25sub$@quemtensoifirthidrare berfeb)ambommateedbydﬁ“arahcwnathan@nmﬂ% pRlrihacedapnples de gel

el ectroph e . dried and analyzed using a S or.m

Phosphol n%%aglﬁb%&é ﬁ@G%%OF ﬁcpaPtlcjes mﬁluuéjetbf"ta?ff F%H'”B%dlﬁf\lﬂg]<%®¥é'\'}‘gcg aPtO yé’ﬁé'(?l fic
sites is Blmtiyraykiag oapblynqtunommiephddgalndrdf@eoﬁIﬂﬁd;t&érieﬁfboaimmgehet0 provi de an
estimate @f the al ues for, each co ound 0048 The experinment shows

that vari u@p%%(ﬁ 8! VSPGB PRASHLT 'Btﬁ &ngonju 88’6 BAANEYEB €orth in any

of for mul petyrbix@3vB, golydByxid E43 polymyxih,noR@éptid, plefdhblg pallhiyinty, to TPP
ri bosgtch with an 1 C50 val ue of |ess than, or equaF to, 201.1.M Synthesis
of the Conpounds of the Invention: W) 2010/110907PCT/ US2010/ 000904

[ 0049] Cenkfiilnuielivosifory ConRRfralibn.€s are given in degrees Celsius (O);
unl ess otherw se stated, operations are carried out at room or anbient

tenperatu?%aml?ﬁét is, at a tenperature in the range of 18-25 C.

Chr omat ogjpas)y ”eaﬁ%efhjll@,sz{%sé&l@%%r@l;rfégro@p*f\)é Al %lhrhgaf gﬁ} s ﬁm6rkvécllaé4§arr
chromatogra hg@ TLC) is carried out on silica gel plates. tais 5in

t he del t aroved-bettonpplates pesordingigriogihads epptdisbershy the Céinichlnabaratey per million
(ppmog el ﬁsméﬁdstmsmp(@Lpglzeqr%ﬂgoée&%a&gounﬁ%gg%%naadqn%o IOBIRY @ bR, OF

signal shape are used const when provi ded, e glven in
Hz. For rragsble puebitizing MBfer) ishiddddooes bliqms of medioapprepriatesfor @piven ed f or

IOl SOl CSpPEEE] SLORAAEE S LD eSS i BT SR RES RSS2 peatks.

Sol vent ions are given dr vol une
successive tubes of the same media to give a range of test compound concentrations

appropriate to the assay. To each dilution of test compound in media is added 50 ul of a

25  bacterial suspension from an overnight culture growth in media appropriate to a given
pathogen. Final bacterial inoculum is approximately 10°-10° CFU/well. After growth for
18-24 hours at 37° C, the MIC is defined as the lowest concentration of antimicrobial
agent that completely inhibits growth of the organism as detected by the unaided eye,
relative to control for bacterial growth in the absence of added antibiotic. Ciprofloxacin is

30  used as an antibiotic-positive control in each screening assay. Each of the bacterial
cultures that are available from the American Type Culture Collection (ATCC,

www.atcc.org) is identified by its ATCC number.
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l10ratios. In cases where the NVMR spectra are conpl ex, only diagnostic

signals are reported. General nethods for analytical HPLC anal ysis: Mthod
A Anal ytiwel2otAu®ors performed using a Luna Prep C18, 1@0TAS2040/090944 6 x 100
nm col um. 15 The aqueous phase is 0.1% TFA in USP water. The organi c phase
is 0.1% TFA in acetonitrile. The elution profile is as foIIovvs 95% aqueous

(0 to 0.5[om46); a ngﬂ:CngEﬁm&ftQﬁo%%t%gHﬁé‘MﬂsBpthgweﬁﬁ&@@ /)émhp 10.5
mn); 98% organj c § | 42;Oﬁjradl ent from 98% organic t o aqueous (5.5

min): 95ty<§%<§‘a1€b'asf°fmul%riﬁ Y. EHHAINBINN R bjieTyceencepREDY @W@pﬂﬂsmd using a
Zor bax Clamaﬁ150;%%Ka§alﬂstm7'iea§%hé13ﬂhe %keYﬁ@Eleéed AGALE, @hﬁz[oc& 1}y, 0 1%

formc acid, Solvent B: water with O. formc aci gradi ent lg%Ato
85%A over ’Iﬁ?f?ﬁoﬁcus%ewwS@m?%wslpw%enﬁﬁmemsp/p@lsfr(ﬂrume,um ng a YMC

Conbi sgre s phase is 1% 2 nM
NH40AC | nggﬁgfgof%&e ggngdsogn}?r'?g%cwag%wmr%deE;[%rr’ e c??Panl Cc phase is 1% 2

nv NHA0Ac i n 90 10 I PA:H20, 0.03% TFA in acetonitrile. The elution profile

is as fol 95% aqueous to 100% 30organic (0 to 10 mn);
100% or galgl C &I&&?moemosud?@nt from 100% organic to 95% aqueous (0.1

mn); S%Ea%fuebas (3 min). General nethods for preparative HPLC.: Method 1
Pr epar at o[@oﬁﬂPLC i Srh%efrl;POMB@ﬁnHﬂeQ u% %1 Fi r TM P ﬁ%‘gtp%%‘%ﬂ grlggm C30 X

100 mm col u The aqueous phase
phasel® s biossinthesis opéren ofl Besuélilis is @ﬁR[quﬂllﬁhd?uSng ms D‘NA bawsis 5100% aqueous (0

0 ) AR AT TSR PR LR IR Bk 042 T ) L2
aqueous ( promiotey andgtditeaal2G reSIduePﬁre}nadﬁhrmd)'addFﬁ_G‘ TRATPEGCOATETGAAGS. a
Phenomsne’fo 1Cr:r|1p8r0\(e transcnp%on rgmuenc? wnt%qJ7LHWA polymerase, these primers are designed
to add two G nucleotides at the 5’-end of the natural RNA sequence. RNA constructs used
15 for in-line probing are transcribed in vitro from PCR amplified-DNA using T7 RNA
polymerase, dephosphorylated with calf intenstinal alkaline phosphatase, and 5’->2P-end-
labeled using protocols similar to those described previously in Seetharaman, S., Zivarts,
M., Sudarsan, N., and Breaker, R.R., 2001 Nature Biotechnology 19, 336-341, the contents
of which are hereby incorporated by reference in their entirety. For in line-probing
20  reactions, a trace concentration of 5°->?P-labeled RNA is incubated for ~ 40 h at 25 °C in
10 pL of in-line probing buffer (50 mM Tris-HCI [pH 8.5 at 25 °C], 20 mM MgCl,, and
100 mM KCl) containing varying concentrations of TPP or given small molecule
compounds as defined for each experiment. After incubation, 10 uL of a solution
containing 7 M urea and 1.5 mM EDTA is added to each in-line probing reaction and the
25 subsequent solution is fractionated denaturating 10% polyacrlyamide gel electrophoresis
(PAGE). Gels are dried and analyzed using a Storm Phospholmager (GE Healthcare). The
fraction of RNA cleaved at specific sites is plotted as a function of ligand concentration
change to provide an estimate of the ICsq values for each compound.
[0048] The experiment shows that various Compounds of the Invention, e.g.,

30 compounds set forth in any of formulae 1.37, 1.38, 1.43 or 5.1, have a binding affinity to

TPP riboswitch with an ICsp value of less than, or equal to, 20uM.

Synthesis of the Compounds of the Invention:
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10acetonitrile to 90% acetonitrile over 20 mn, flow 20 nL/mn. Terns and
abbrevi ati ons: CH3CN = acetonitrile, 15CH2C12= dichl oronet hane Conc. =
concent r aveap100@®0z di cycl ohexyl car bodi i m de, DI PEA = dipcsapseappb@vhyl am ne
DMF = N, N-di net hyl foram de, 20DVA = N, N-di net hyl acet ami de DMSO = di et hyl
sul foxi de, EtOAc = ethyl acetate, Rf = retention factor h = hour(s), 25HBTU

0- Benzofodg 0! - Ngbhehat Merrol. MM res - OFiv TR A~k 08EIAs Papspat e, HCL =
hydrochloglc §0|d HPLC —hléa perfgﬁﬁané% flghldrhhéonatoér;pgg, K2CO3 =

pot assi unPhartsnwated. operelipns appqarisdaiut atTonE IHCEB bienSIEPEIAE 8@% Bo*ﬁét e, NH4OH
= amoni UW%ﬁéﬁ%e rf%plo?l8‘29%%%5&H§ra%§yﬁ@r@rﬂagﬁehrﬂatog

tenperature = thironyl chlorid =retention tinme
trifl uor oasitie ge& tamu latyer chromatography TTIgS)s editied puiyarsilich g@r?éft%?\’a%giata STVSBr =

trimet }j]yl TQH t|h¥ ngfao\rcrl‘llf%§ of major diagnostic protons, given in parts per million (ppm) relative to
appropriate solvents. Conventional abbreviations for signal shape are used. Coupling
constants (J), when provided, are given in Hz. For mass spectra (MS), the lowest mass
major ion is reported for molecules where isotope splitting results in multiple mass
spectral peaks. Solvent mixture compositions are given as volume percentages or volume

10 ratios. In cases where the NMR spectra are complex, only diagnostic signals are reported.

General methods for analytical HPLC analysis:

Method A

Analytical HPLC is performed using a Luna Prep Csg, 100 A 5 pm, 4.6 x 100 mm column.
15  The aqueous phase is 0.1% TFA in USP water. The organic phase is 0.1% TFA in

acetonitrile. The elution profile is as follows: 95% aqueous (0 to 0.5 min); a gradient from

95% aqueous to 98% organic (0.5 to 10.5 min); 98% organic (2 min); a gradient from 98%

organic to 95% aqueous (5.5 min); 95% aqueous (1 min).

20 Method B
~ Analytical HPLC is performed using a Zorbax C18 (15 cm X 2.1 mm) column, Solvent A:
acetonitrile with 0.1% formic acid, Solvent B : water with 0.1 % formic acid, gradient 5%

A to 85% A over 15 min.

25  Method C
Analytical LCMS is performed using a YMC Combiscreen ODS-AQ, 5 um, 4.6 x 50 mm
column. The aqueous phase is 1% 2 mM NH4OAc in 90:10 IPA:H;0, 0.03% TFA in USP
water. The organic phase is 1% 2 mM NH4OAc in 90:10 IPA:H,0, 0.03% TFA in
acetonitrile. The elution profile is as follows: a gradient from 95% aqueous to 100%
30 organic (0 to 10 min); 100% organic (2 min); a gradient from 100% organic to 95%

aqueous (0.1 min); 95% aqueous (3 min).

General methods for preparative HPLC:
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Exampl e 3: 3-((2, 4-di am nopteridi n-6-yl)nethyl am no) benzoic acid
5Reaction Schene for Exanple 3: NH2 Ph3P/Br2, DVA, RT, 24 h to- HN N N HN
NN Ba@vo260/11@97h 11 H HZNN N Step 1. Preparation of PCT/US2010/000904
(2, 4-di am nopt eri di n-6-yl ) met hanol NH2
Method 1
Preparatory HPLC is performed using a SunFire™ Prep C18 OBD™ 5 pm, 30 x 100 mm
column. The aqueous phase is 0.1% TFA in USP water. The organic phase is acetonitrile.
The elution profile is as follows: 100% aqueous (0 to 3 min); a gradient from 100%

5  aqueous to 98% organic (3 to 21 min); 98% organic (I min); a gradient from 98% organic

to 95% aqueous (1 min); 95% aqueous (1 min).

Method 2
Preparatory HPLC is performed using a Phenomenex C18 (150 X 30 mm) 5 pu column, 5%

10 acetonitrile to 90% acetonitrile over 20 min, flow 20 mL/min.

Terms and abbreviations:

CH3CN = acetonitrile,

15 CH,Cl, = dichloromethane
Conc. = concentrated,
DCC = dicyclohexylcarbodiimide,
DIPEA = diisopropylethylamine
DMF = N,N-dimethylforamide,

20 DMA = N,N-dimethylacetamide
DMSO = dimethyl sulfoxide,
EtOAc = ethyl acetate,
Rf = retention factor
h = hour(s),

25 HBTU = O-Benzotriazole-N,N,N’,N’-tetramethyl-uronium-hexafluoro-phosphate,
HCI = hydrochloric acid
HPLC =high performance liquid chromatography,
K,COj3 = potassium carbonate,
MeOH = methanol,

30 NaHCO; = sodium bicarbonate,
NH4OH = ammonium hydroxide,
POCI; = phosphorous oxychloride,

RT = Room temperature

46



-NOH H2ZN N N 10To a suspension of tetraam nopyrimdine sulfate (7.14 g, 30
nmml) in water is added bariumchloride (7.32 g, 30 mmol) at once. The
m xt ure iwohnesrm\amoat 100 C for 10 min and cool ed to RT. PChasssabiocodbari um
sulfate is renoved by filtration. The filtrate is added to a solution of
450 mL of 4 M aqueous sodi um acetate solution containing di hydroxyacetone
(8 g, 90 nnnl)S@@p_qx§hgumg“Q¥drochlorlde nonohydrate (3.63 g, 30 15 nmol)
inalliter 3-neck round bottom flask attached with a mechanical stirrer
and stirred foft=2gehfionti® open to air. The precipitated yellow solid is
filtered, “ﬂShﬁﬁA@hﬁgu&@&ﬁhca&@d et hanol and dried overnight in a heated
vacuum oven to give (66% of product. This product is further
purified as peTL¢Hﬁhmdmkommﬁ@a@gwééﬂure The yellow solid is dissolved in
10% aceti c aci h ps of conc. HCl at 75 C. The hot
SO|UtI§n i's fﬁg gdtﬁﬁgﬁ9E”??§%ﬁ%§ charcoal and filtered. The filtrate is
neutralized with conc. NHAOH. The bright yellow solid is collected, washed
with water, water-ethanol and finally ethanol and dried overnight in a
heat ed vacuum oven to provide 2.8 g of the title conpound (54% . Step 2.
Preparation of 3-((2,4-di am nopteridin-6-yl)nethyl am no)benzoic acid To
a solution of triphenyl phosphene (408 ng, 1.03 mmol) in anhydrous DVA (1
m.) is added brom ne dropwise at 0 C (0.08 nL, 1.03 mmol) under N2
at nosphere. After 10 stirring for 5 additional m nutes,
(2, 4-di am nopteridin-6-yl)nmethanol (100 ng, 0.33 nmol) is added at once and
the reaction mxture is stirred at RT for 18 h. Barium oxide (100 ng, 0.65
mmol) is then added to the reaction mxture followed by 3-am nobenzoic acid
(107 mg, 0.78 mmol ) at RT. The reaction mxture is then heated at 56 C and
stirred at that tenperature for 24 h and cooled to RT. The m xture is
diluted with nmethylene chloride (5 15 nL) and the resulting brownish
precipitate is filtered. The solids are washed with water and net hanol. The
solids are then taken in nethanol and heated at reflux for 2 h. After
cooling to RT, the solids are filtered again and dried overnight in a
heat ed vacuum oven to give 45 ng product (Yield: 26.9% as a browni sh
yell ow solid. 11-1 NMR (500 MHz, DMSO-d6) 8 4.6 (br s, 2H), 6.7 (s, 1H)
6.9-7.0 (d, 1H), 7.15-7.3 (m 2H), 7.38 (br s, 2H), 208.6-8.7 (br s, 1H),
8.9 (s, 1H), 9.3-9.4 (m 2H), 12.8 (br s, 1H); LCGM nlz 312 (MH),
retention time 11.48 mn., HPLC Method B. The conpounds of Exanples 4-9 are
prepared using the procedure as described for Exanple 3. 25 Exanple 4:
2-((2,4-diam nopteridin-6-yl)nethyl am no) benzoi c acid
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WO 2010/ 110907PCT/ US2010/ 000904 NH2 NNN )1, H2N N N The title conpound is
prepared using a procedure simlar to that of Exanple 3 except 2-

am nobenzwpeosxiidwors used in place of 3-am nobenzoi c aciPdT/UBRHIBNRIWYH00 MHz,
DVsSO- 5 d6) 6 4.6 (s, 21-1), 6.55-6.60 (m 1H), 6.7-6.8 (m 31-1), 7.4-7.5
(m 2H), 7.8 (d, 1H), 8.0 (br s, 1H), 8.7 (s, 1H, 8.9 (br s, 1H), 12.9 (br
s, 1H, Lgx i3z 312 (MH+), retention tine 13.17 mn., HPLC Method B. 10
Exanpl e 5: 4 2, 4-di am nopt eri di n-6-yl ) net hyl am no) - 2. hydr oxybenzoi ¢ aci d

NH, NNN H2H(2pd-diamiwontenidin-orgpnethylamino)bengein agid | s prepared using a
procedure simlar to that of Exanple 3 except 4- am no-2-hydroxybenzoic
acid is used in place of 3-afrenobenzoi id. 1H NVR (500 WVHz, DWVSO-d6) 8
4.6 (s, 2H, 6.1 (d, | H, & XT~2cdopy | H, 7.5 (br s, 2H, 8.6

(br s, I H, 89 (s, 1H), 94 r:jgl:)ﬂ 11.5 (br s, 1H), 12.9-13.1 (br s,
IN). LCGMS nfz 328 (MH)HNretNentNon time 11.42 nmin., HPLC Method B. 20
Exanpl e 6: 2-(4((2,4-di am nopteridin-6-yl)nethylam no)-phenyl)acetic acid
NH, NNN A H2NN N 25

5 Reaction Scheme for Example 3:

NH, B 7]
N PhyP/Br,, DMA, RT, 24 h NH,
N X OH N
P N™ Y S Br
H,NT N7 N P
2 H,NT NN

HoN” : “COOH

BaO, 56 °C, 24 h

et
N
- N XN COOH
PN
H,N" N7 N

Step 1. Preparation of (2.4-diaminopteridin-6-yl)methanol

NH,
L
H,NT N7 N
10 To a suspension of tetraaminopyrimidine sulfate (7.14 g, 30 mmol) in water is added
barium chloride (7.32 g, 30 mmol) at once. The mixture is heated at 100 °C for 10 min
and cooled to RT. The solid barium suifate is removed by filtration. The filtrate is added
to a solution of 450 mL of 4 M aqueous sodium acetate solution containing
dihydroxyacetone (8 g, 90 mmol) and cysteine hydrochloride monohydrate (3.63 g, 30
15 mmol)ina 1 liter 3-neck round bottom flask attached with a mechanical stirrer and stirred
for 24 h at RT open to air. The precipitated yellow solid is filtered, washed with water,
and ethanol and dried overnight in a heated vacuum oven to give 3.4 g (66%) of product.
This product is further purified as per the following procedure. The yellow solid is

dissolved in 10% acetic acid with aid of few drops of conc. HCl at 75 °C. The hot solution
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The title compound is prepared using a procedure simlar to that of Exanple
3 except (4- am nophenyl)acetic acid is used in place of 3-am nobenzoic

aci d. 1HWDRo(03OWoONHz, MeOH-d4) 6, 4.6 (s, 2H), 5.1 (s, PCHUS28060@04 (m
2H), 6.8 (m 1H), 7.1-7.2 (m 1H), 8.9 (s, 1H). LCMs mz 326 (MH). 5
Exanple 7:

6- ((4- (trisf drdsuaowRh MeliSdidd ORMkIPRRMHIRFEINOYRE YA RL SEkliDET Jvidh- LM ne NH,
S2C F3 |1 H2N 10 The title conpound is pre areé using a procedure simlar
to that oNHERHnpTke Brightdyablpwusdlidgis cofleqted [washeshiithywaten Matgrieshandll ande, whi ch
i s prepar gghj ?QJtHaQW 018 408 REOCRAY & haa%&précaan'are#roogrogfd@ 25 87 uléllec! nal
Chem stry Lefters, 1995, 5(20); 2303-8, the content

|ncorpora%®éP0Hé¢éﬁ4%)by reference in their enti rety. LG-Ms niz 400 (M),
15retention time 15.45 min., HPLC Method B. Exanple 8: _
3-((2,4-diam nopt er| di n- 6- yI ) rret hyI am no) benzyl phosphonl c acid The title
conpound Dispgr &) : : e Dam fivet il e 3 and by
usi ng di et hyI 3 am nobenzyl phosphonate which is prepared as descri bed
below. LCGMS mz 362 (M—I+) ritent i on t 2.21 mn., HPLC Method B. Step

1. Preparation of diethyl -N ?ﬂim .~- &gggte

To a solution of triphenylphosphene (408 mg, 1.03 mmol) in anhydrous DMA (1 mL) is
added bromine dropwise at 0 °C (0.08 mL, 1.03 mmol) under N, atmosphere. After

10 stirring for 5 additional minutes, (2,4-diaminopteridin-6-yl)methanol (100 mg, 0.33 mmol)
is added at once and the reaction mixture is stirred at RT for 18 h. Barium oxide (100 mg,
0.65 mmol) is then added to the reaction mixture followed by 3-aminobenzoic acid (107
mg, 0.78 mmol) at RT. The reaction mixture is then heated at 56 °C and stirred at that
temperature for 24 h and cooled to RT. The mixture is diluted with methylene chloride (5

15 mL) and the resulting brownish precipitate is filtered. The solids are washed with water
and methanol. The solids are then taken in methanol and heated at reflux for 2 h. After
cooling to RT, the solids are filtered again and dried overnight in a heated vacuum oven to
give 45 mg product (Yield: 26.9%) as a brownish yellow solid. 'H NMR (500 MHz,
DMSO-ds) 6 4.6 (br s, 2H), 6.7 (s, 1H), 6.9-7.0 (d, IH), 7.15-7.3 (m, 2H), 7.38 (br s, 2H),

20 8.6-8.7 (brs, 1H), 8.9 (s, 1H), 9.3-9.4 (m, 2H), 12.8 (br s, IH); LC-MS m/z 312 (MH+),
retention time 11.48 min., HPLC Method B.

The compounds of Examples 4-9 are prepared using the procedure as described for
Example 3.

25
Example 4:

2-((2,4-diaminopteridin-6-yl)methylamino)benzoic acid
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A m xture of 3-nitrobenzyl bromde (2.16 g, | mml) and triethyl phosphite
(1.66 g, 1 mmol) in DM (10 nL) is heated at 90C under for 16 h under

ni t rogen woroepheye. The reaction mxture is cooled to RTTarsdowdiobasoed wit h
et hyl acetate. The organic layer is 5 washed with water (2 X) and brine.
After drying (Na2SO4), the solvent is concentrated. The crude product (2.56
g) (TLC, 80% et hyl acetate/ hexane " Rf 0.35) +s used as it is for the next
step. Step 2. Preparation of diethyt 3-am nzyI phosphonat e 10 The
product fromstep 1 (2.56 g, 9.4 N} fsNndissolved in 10 nL of et hyl

al cohol and added to a round boglt om f Lask Hcorgaomi ng 250 ng of 10%

pal | adi umf carbon catalyst. TR&Nni Xtu™e is purged with H2 and stirred at RT
for 16 h under a H2 at nosphere using a balloon. Upon conpletion of reaction
by TLC analysis, the m xture is then passed through 15 a pad_of celite and
washed wi The &t gerapounttie prepared asiag i precedure sinitar Qi tharpExamnde B egeffbe- (1. 45
g, 64% g, - Sk ; Q) b ogr [ . 75%
BN | n %ﬂ&!%%ﬁ"%%%yw'ﬁ%%égd%ﬂ%?f%%é“é%%‘f%"%%- AR R O
6.4 - 6.5dQm 4.0 2HE 355-6.60 6m( bid), 67+.8 (18, BH) Hyd-AMHm, 231)47(85@,% 8.01by (1,
6H). 20 I ; ( - di ayyi terl din- o) | fonic
aord - haTh Er e Bhigete IMATLEEL Tl BOAIRL Ir AL AR hat of
Exanpl e 31&X¢emt., YPLAMgtbdseBzenesul fonic acid is used in place of

3-am nobenzoic acid. LCGMs nfz 348 5(M+), retention tinme 14.71 mn., HPLC
Met hod B. Exanples 10 and 11: Exanple 10

10 Example5:

4-((2,4-diaminopteridin-6-yl)methylamino)-2-hydroxybenzoic acid

COOH
. X
N Nif/\N OH

M JH

H,N7 N7 N

15  The title compound is prepared using a procedure similar to that of Example 3 except 4-
amino-2-hydroxybenzoic acid is used in place of 3-aminobenzoic acid. 'H NMR (500
MHz, DMSO-ds) 6 4.6 (s, 2H), 6.1 (d, IH), 6.3 (m, 1H), 7.2 (s, 1H), 7.5 (br s, 2H), 8.6 (br
s, 1H), 8.9 (s, 1H), 9.4 (m, 2H), 11.5 (br s, 1H), 12.9-13.1 (br s, 1H). LC-MS m/z 328
(MH+), retention time 11.42 min., HPLC Method B.

20
Example 6:
2-(4-((2.4-diaminopteridin-6-vl)methylamino)-phenyl)acetic acid
N N\ N COOH
/l NP H
HN" N7 N
25

50



102- am no- 2- (4- ((2, 4-di am nopt eri di n-6-yl ) net hyl am no) phenyl ) aceti c acid
NH2 NH2COOH N HZN)LN N I H NVR NMR (500 MHz, D20) 6: 4.7 (s, 1H), 5.0 (s,
2H), 6. 88W6.2010(1dp901H), 7.15-7.20 (d, 1H), 8.7 (s, 1H). PCINS20000@®d4L ( MH+)
retention time 2.51 min., HPLC Method B. 15 Exanple 11:

2-am no-2-(4-((2, 4-di am nopteridin-7-yl)nethyl am no) phenyl )acetic acid NH2
HZN N N Hhe Mil2cdatfding Qlifre MR d st g3dpkodellite kim ila@ tMbi FTExhinpR 2exadpti@-n. , HPLC
Method B. The title conpounds are prepared using a procedure simlar to

t hat of Eﬁ@mp@engl)mcgydupsqlsﬁ@m place of 3-aminobenzoic acid. '"H NMR (500 MHz,

rac-2- (4- aEdeaned §s; 2rf sard- Ant e¥%CAmRoM! QETRONBC LI @giidh, 4.9 he final
wor kup, the tert-butoxycarbonyl ‘group Is rénoved using trifluoroacetic acid
i n net hyl dHe EGINS mde32690140)- by vol ume). The crude reaction mixture from
the deprotection is purified by preparative HPLC (Method 2). The maj or
conmponent (rt = 3.79 min.) is 2-am no-2-(4-

((2, 4-di akxamplect:i di n- 6-yl ) net hyl am no) phenyl )acetic acid and the ninor
conponent i . . .

5am no- 2-

H,NT N7 N

The title compound is prepared using a procedure similar to that of Example 3 and by

using 4-(trifluoromethylsulfonyl)aniline, which is prepared following the procedure

reported in Bioorganic and Medicinal Chemistry Letters, 1995, 5(20), 2303-8, the contents

of which are incorporated herein by reference in their entirety. LC-MS m/z 400 (MH+),
15 retention time 15.45 min., HPLC Method B.

Example 8:
3-((2.4-diaminopteridin-6-y)methylamino)benzylphosphonic acid

o /©\/9

Py
N~ N\ N t "OH
A H o
~ ~
N N

The title compound is prepared using a procedure similar to that of Example 3 and by

20 HoN

using diethyl 3-aminobenzylphosphonate, which is prepared as described below. LC-MS
m/z 362 (MH+), retention time 2.21 min., HPLC Method B.
25

Step 1. Preparation of diethyl 3-nitrobenzylphosphonate
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Exanpl e 12: (Procedure B)

4- (N((2, 4-di am nopteridi n-6-yl)nmethyl)-N nethyl am no)benzoic acid NH2

NNN H2N. /WMo Me110®7To a suspensi on of comrerci al | y avai Pablus2010/000904

6- (br ononet hyl ) pt eri di ne- 2, 4-di am ne hydrochloride (50 ng, 0.154 mmol) in
DVA (2 nlL) is added 3-(N-nethyl am no)benzoic acid (3 equival ents) and

pot assi um carbonate (41 ng, 0.29 mmol, 2 equiv) at once. The m xture is

heated at 70 C for overnight co«d ed to RT. The reaction mxture is
diluted 15 with dichloronmeth Thep ﬁ/egl pitated solid is filtered, washed
with water and hot nethand?Nto give esired product as brown solid

(31% . 1H NWVR (500 MHz, MeOHd4 with aldrop of TFA-d) 63.2 (s, 3H), 5.4 (s,
2H), 6.7 (d, 1H), 6.9(d, 1H, 7.1-7.3 (m .2H), 8.6 (s, IH; LCMs mz 326
(M), retention tinme 6.88 mn., HPLC Method B. 20 The conpounds of

Exanpl es 13-20 are prepared using procedure as described for Exanple 12.

Exanpl e 13: mRtLﬁ'E Q)Y|3 mtrobenz | bromlde (2.16 g, | mmol% and triethylphosphite (1.66 g, |
4((2,4-di am nopteridin-6 Y | am no) phosphonat e 25 The title

conmpound M&gbria AR ¢! QJ'@H]@ *ﬁatﬁ‘f’ éb%)oﬁ(fr‘é‘ 3 f‘?fl' p upderinitsgeep AssARRSt- e ThE2 except
di et hyl re@éﬂo‘ﬂorgﬁ(%w|9|39§19&‘9@@headdsdlﬂﬁﬁﬂw'itﬁ d%ﬂ%@et% The organic layer is
3- (N- net hyl am no) benzoic acid MR (50 , MeOHd4) 51.7 (m 6H)
4.0-4.% (weshegiwithawsger @ Xppyd brineg /(&ﬁ@r dZH)lg (Pﬁaé%}nthez;q)lvenalwne@ ratpdly) |
Exanple 1 diyaddi 438 N NNNH2

,k H2ZN N Fhe %Hééé Ei t éqggﬁ‘g%ir‘l%éq %%%@%Méﬂ%ﬁ%kﬁggéeldare Si tm lar to
that of Bthampktestep2 except 1, 3-benzenedi am ne is used in place of
3- (N- et hyl am no) benzoic acid. LCGMS mz 282 10(MH+), retention tinme 3.89
mn., HPLC Met hod B.

Step 2. Preparation of diethyl 3-aminobenzylphosphonate

10
The product from step 1 (2.56 g, 9.4 mmol) is dissolved in 10 mL of ethyl alcohol and

added to a round bottom flask containing 250 mg of 10% palladium/carbon catalyst. The
mixture is purged with H, and stirred at RT for 16 h under a H, atmosphere using a
balloon. Upon completion of reaction by TLC analysis, the mixture is then passed through

15  a pad of celite and washed with ethanol. The filtrate is concentrated. The pure product
(1.45 g, 64%) is isolated by silica ge! column chromatography using 50 to 75% CH3;CN in
CH,Clo. 'H NMR (500 MHz, DMSO-dg) § 6.9 — 7.0 (t, 1H), 6.7 (s, IH), 6.4 — 6.5 (m, 2H),
5.3 -5.6 (br, 2H), 3.9 (m, 4H), 3.4 (s, 2H), 1.2 (1, 6H).

20 Example9:

4-((2,4-diaminopteridin-6-yl)methylamino)benzenesulfonic acid
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(2, 4-di am nopt eri di n-6-yl) nmet hyl am no) - N- (et hyl sul f onyl ) benzam dedi am n
The wotbm/amwpound i s prepared using a procedure siparlseomoodobat of

Exanpl e 12 and by using 3-am no- N (nethyl sul fonyl)benzam de which is
prepared follow ng the procedure reported in Bioorganic and Medi ci nal
Chem stry Letters, 1995, 5(20), 2303-8, the.codognts 200f which are
i ncorporated herein by referencétn their rety. LCGMs mz 389.5 (MH),
retention tinme 3.15 mn., HPL ~nBEXaampl e 16:
3-(44(2, 4-di am nopt eri di n- 6-yl )imet hylJanm wo) pheny1) - 2- hydr oxyacrylic acid N
NH2 |1H 25H2N NN The titH2" cdyrpodnd i s prepared using a procedure )
simlar to that of Exanple 12 and by using 3-(4-am nophenyl)-2-oxopropanoi c
acid which is prepared followi ng the procedure reported in Synthesis, 1992,
793- 797, Thetidondrepdund o pehared using aipnwedyosatitd ththaeohExynpie erkepcé- i n

t hei tirety. LC m z .354 - tenti ti 2.31 mnp. HP 5
o, RS TS el TR B b
i no) - 25 ( ( eaHhxxstedianbdmy 1 4. Telho YD 1-C betwod e O

Exanpl e 15:
3-(
e

Examples 10 and 11:

Example 10
10 2-amino-2-(4-((2.4-diaminopteridin-6-yl)methylamino)phenylacetic acid
NH,

NH, /[::]/1\000H
N NS N
A .

s ~

N N

'"H NMR NMR (500 MHz, D-0) &: 4.7 (s, 1H), 5.0 (s, 2H), 6.88-6.9 (d, 1H), 7.15-7.20 (d,
1H), 8.7 (s, 1H). LC-MS m/z 341 (MH+), retention time 2.51 min., HPLC Method B.

15
Example 11:
2-amino-2-(4-((2,4-diaminopteridin-7-yl)methylamino)phenyl)acetic acid
NH,
N7 N\
) ]\
H,N” N7 N
HN
NHa
COOH

20 LC-MS m/z 341 (MH+), retention time 2.51 min., HPLC Method B.

The title compounds are prepared using a procedure similar to that of Example 3 and by

using rac-2-(4-aminophenyl)-2-(tert-butoxycarbonylamino)acetic acid. In the final
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10H2NO The title compound is prepared using a procedure simlar to that of
Exanpl e 12 except nethyl 4-am no-2-(2-nethoxy-2-oxoethoxy)benzoate is used
i n pl ace wb 28t(Moret hyl am no) benzoi ¢ acid. LC- M5 nf z 4P4ET(USRMP/0009et ent i on
time 8.07 mn., HPLC 15Met hod B. Exanpl e 18:
4((2, 4-di am nopt eri di n- 6-yl) met hyl am no) - 2- (car boxynet hoxy) benzoic acid 0
NH 20H Thy,Qiubigh: Mnmt&@@arbbryl Sroup MAeMBed iR 1R BELHS ki iBmBhQeRdUr €
simlar to that of Exanple 12 except 4- am no-2-(carboxynethoxy)benzoic
acid i s uderide{5¢/pabr volums). The e ydagianiBirEen Femdhadsrmoteqor iy B diedz
?A;Ol;l_lj-é d4g§rﬁ€e}r%ﬁ\{fgﬁ_]PL@Metﬁo@2)§-T%e@f@jorjcwnpor@ng(r(58.7§|F9in.)73 Bahtho-2lfdL. 8.5
4( (2, 4- di URArdopmeinppteridin-G=yhn)atestlanyinglpheny) Jaersie pridiaad Breominer comngnentig® NN H2N
N N

S

amino-2-(4-((2,4-diaminopteridin-7-yl)methylamino)phenyl)acetic acid (rt = 4.69 min.).
Example 12: (Procedure B)
4-(N-((2,4-diaminopteridin-6-yl)methyl)-N-methylamino)benzoic acid

N
ALY e
Z ez Me
N

HNT N

10
To a suspension of commercially available 6-(bromomethyl)pteridine-2,4-diamine
hydrochloride (50 mg, 0.154 mmol) in DMA (2 mL) is added 3-(N-methylamino)benzoic
acid (3 equivalents) and potassium carbonate (41 mg, 0.29 mmol, 2 equiv) at once. The
mixture is heated at 70 °C for overnight and cooled to RT. The reaction mixture is diluted

15  with dichloromethane. The precipitated solid is filtered, washed with water and hot
methanol to give the desired product as brown solid (31%). 'H NMR (500 MHz, MeOH-
d4 with a drop of TFA-d) & 3.2 (s, 3H), 5.4 (s, 2H), 6.7 (d, 1H), 6.9 (d, 1H), 7.1-7.3 (m,
2H), 8.6 (s, 1H); LC-MS m/z 326 (MH+), retention time 6.88 min., HPLC Method B.

20 The compounds of Examples 13-20 are prepared using procedure as described for

Example 12.

Example 13:
Diethyl 4-((2.4-diaminopteridin-6-yl)methylamino)phenylphosphonate

P
NH,, /©/ o
N O
N™ Y7 S N W
A A AT
HNT N7 N

25
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9 P, OHOH The title compound is prepared using a procedure simlar to
that of Exanple 12 and by using 4-am nophenyl phosphonic acid which is

pr epar ed wol2bowiing7t he procedure reported 5 in Journal eCTNSdioion@b4
Chendsny, 2001, 44, 340-349, the contents of which are incorporated herein
by reference in their entirety. LCGM5S mlz 348 (MH), retention tine 2.48
mn., HPLEhMaid\@hBundd®afed2Qing a procedure 5|mllar to that of Example 12 except

103- ((2 4- di am nopt eri di n-6-yl ) met hyl am no) phenyl phosphoni ¢ aci d The
title confistmks- P@mbmrpéesnhgmglsalsw ipetage pg%ﬁﬂrﬁlqtbxlam@oibﬁazowmdax anple 12

and by usi C d6 + drops
AU 15@&@%99%%9%@%?92@5 m&a%ﬁgngl@sﬁ?(w zmzésgws@ > (m
2H), 8.7 (8,(mi), SERdspiHe. 21:

4((2, 45D am nopt eri di n-6-yl ) met hyl am no) benzyl phosphoni ¢ aci d React i on

Schene for Exanple 21 WD 2010/ 110907PCT/ US2010/ 000904 NH2NH2 NH2
Example 14: 6-((3-aminophenylamino)methyvDpteridine-2.4-diamine

N
N ir/\N NH,
M A F H

H,NT NN

The title compound is prepared using a procedure similar to that of Example 12 except
1,3-benzenediamine is used in place of 3-(N-methylamino)benzoic acid. LC-MS m/z 282
10 (MH+), retention time 3.89 min., HPLC Method B.

Example 15:

3-((2,4-diaminopteridin-6-vl)methylamino)-N-(methylsulfony)benzamidediamine

The title compound is prepared using a procedure similar to that of Example 12 and by
using 3-amino-N-(methylsulfonyl)benzamide which is prepared following the procedure
reported in Bioorganic and Medicinal Chemistry Letters, 1995, 5(20), 2303-8, the contents

20  of which are incorporated herein by reference in their entirety. LC-MS m/z 389.5 (MH+),
retention time 3.15 min., HPLC Method B.

Example 16:
3-(4-((2.4-diaminopteridin-6-yl)methylamino)phenyl)-2-hydroxvacrylic acid

ﬁrm

25
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1. Bad 2. 2H20, H20NCOH H2SO4 2. L-Cystine, NHACI, NHAOHHBr/ AcOH, AcO01-10..
H2NNH2 1, 3- di hydroxyacetone.-- H2ZNNN 2 hr, 95 C 4 days NH2 NNN H2N N
N PO OH)WO 28toeip09b7 Pr epar at i on of 6- (br ononet hyl ) pt er i diPa@AR2e000@N3 ne NH,
NNBr H2N N N 6- (Bromonet hyl )pteridine-2,4-diamne is prepared starting from
(2,4-diam nopteridin-6- yl)nethanol [Step 1, Exanple 3] follow ng the
procedur eTRea(E tHRFbUNA id prellygrgd uSREM prodedBR. sm’liﬁar tga%l?’ﬁ “oF 4&dm gf*édfﬁqd by

6- (bromonet hyl ) pteri di ne-2,4-diamne is used in the next SF

Pr epar at i bring3-( P@myhena()(%ompmramlﬁ@?jﬁevhlm 18- %egare)dnfbtlhwnarrhmmpb@mwl

phosphonat8od in sMMYsA, 1992, 793-797, the contents of which are incorporated herein by
reference in their entirety. LC-MS m/z 354 (MH+), retention time 2.31 min., HPLC

S  Method B.
Example 17:
methyl-4-((2.4-diaminopteridin-6-yl)methvlamino)-2-((methoxycarbonyl)methoxv)-
benzoate
0]
N O
N™ ™S N N (] ~
(SO BES
10 H>N N N

The title compound is prepared using a procedure similar to that of Example 12 except

methyl 4-amino-2-(2-methoxy-2-oxoethoxy)benzoate is used in place of 3-(N-

methylamino)benzoic acid. LC-MS m/z 414 (MH+), retention time 8.07 min., HPLC
15  Method B.

Example 18:
4-((2,4-diaminopteridin-6-yl)methylamino)-2-(carboxymethoxy)benzoic acid
O

NH, @EU\OH

J\f\/‘ijﬂ : O/\[(])/OH
N" N
20

The title compound is prepared using a procedure similar to that of Example 12 except 4-

HoN

amino-2-(carboxymethoxy)benzoic acid is used in place of 3-(N-methylamino)benzoic
acid. 'H NMR (500 MHz, MeOH-d,) 8 4.1 (s, 2H), 6.2-6.3 (m, IH), 6.9 (s, 1H), 7.5 (d,
1H), 8.5 (s, IH).

25
Example 19:
4-((2,4-diaminopteridin-6-yl)methylamino)phenylphosphonic acid
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H2ZN N N PO(OEO2 15Crude 6-(brononethyl)-2, 4-pteridi nedi am ne (60 ng,
0.235 mml ), diethyl 4- am nobenzyl phosphonate (0.302 g, 1.24 nmmol), and
K2CO3 (4280mg10/83097mmol ) are dissolved in a DV (1 nl), PCHIGR1080090)
m xture and heated to 70C overnight (15 h). The crude reaction mxture is
filtered and washed with MeOH (30 nL). The filtrate is concentrated by
rot oevaporation, dissolved in a mnimum anmount xof MeOH (5 nlL), and filtered
again by syringe filter (0.45 urn) for purification by prep HPLC using
Method |I. The desired fractions Mke conbi @Pt‘oncentrat ed to give 10 ny
of diethyl 4-((2,4- diam nopt em\ eyl am no) benzyl phosphonate
(Yield; 10%. The product is uged|SiI the next step with out any further
purification. LGM mz 4184 N“retention time 2.29 mn., HPLC Method
C. Step 3 Preparation of
4-((2,4-D am nopt eridi n-6-yl ) net hyl am no) benzyl phosphonic acid 10 NH2 N
PQ(OH) 2 HgiNtiadNtbib&inayis pfephfed . udmdiadprbérapieasim damto Ghat] of Maimpleald aa)denzy|
phosphonate (10 ny, 0.024 . . .

using 4-aminophenylphosphonic acid which is prepared following the procedure reported

5 in Journal of Medicinal Chemistry, 2001, 44, 340-349, the contents of which are
incorporated herein by reference in their entirety. LC-MS m/z 348 (MH+), retention time

2.48 min., HPLC Method B.

Example 20:

10 3-((2.4-diaminopteridin-6-yl)methylamino)phenylphosphonic acid

NH,
O
)l\ e Pz H 0]

H,NT N7 N

The title compound is prepared using a procedure similar to that of Example 12 and by
using 3-aminophenylphosphonic acid. 'H NMR (500 MHz, DMSO-ds + drops of TFA) &
15  4.55(s,2H), 6.7-6.75 (m, 1H), 6.8-6.85 (m, 1H), 7.1-7.2 (m, 2H), 8.7 (s, 1H).

Example 21:
4-((2,4-Diaminopteridin-6-yl)methylamino)benzylphosphonic acid

NH, /©/\PO(OH)2
N T Y
f:[ TN

20 HN” N7 N

Reaction Scheme for Example 21
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mmol) fromStep 3 is dissolved in DCM (1.5 nL), CH3CN (0.5 nlL) and TNMSBr
(0.5 m., 15 3.8 nmol ) is added drop wise to this mxture at RT, and stirred
for 25 h.wbhCwM®/mbwwred nono phosphonate is present in thecphuse@aomos aci d
crude reaction m xture and additional TWMSBr (0.5 nmL, 3.8 mml) is added and
stirred for 28 h. Atrace anobunt of nono ester is still present, however,
the reaction nmgture is concentrated and the Resi due i s dissolved in MeOH

(1 m) and co mi (0. 3 gk, b Added andth&/rgn & s stirred for 30
d
SNadd#éd d

mn. The 20 ent ,,ics e\éqp(%ﬁge;\ﬁj, @rm dhe cr |,%r,g40$§pcl<)}4ed in a
m ni mum amy NO A

r—Gg_g}_ﬁhl t he

pr oduct preci pitated. The prqd ot |s *filtered and washe vmt% Et OAc (2 nl)
to provide 6.7 ng of {4-[(2,4-D am no-pteridin-6-

yl met hyl ) - am no] benzyl} phos honic acid (Yield: 77% I H NWVR (400 VHz,

MeOH-d4) 5 3. : S, PQ(PEt)z 7.51 (m 4H) %%eét LC- VB
mz 362.2 | 5retenh me 0.92 | HPLC ho )zExarrpI e 22:
2(4((24d| erBrdlnayI)ma;hyla N1 acet i c_ambst NH2 COOH
H2N N N 0907PCT/ WsZB10/ 000 ction Schemei,digcHEXanpl e 22

NH2 COOx BuNf—|2 NBr H2N H2N BYFGReBOSR2N* ﬁIN ’E)IVF/ CH3CN (1:3) NH2

NH, /©/\PO(OH)2
NS NN
o J.oJ

H,N7 NN

Step 1 Preparation of 6-(bromomethyl)pteridine-2.4-diamine

NH,
Ly
P
H,N" N7 N
5
6-(Bromomethyl)pteridine-2,4-diamine is prepared starting from (2,4-diaminopteridin-6-
yhmethanol [Step 1, Example 3] following the procedure described in J. Med. Chem.,
1968, 11, 1238-1241. Crude 6-(bromomethyl)pteridine-2,4-diamine is used in the next
step.
10

Step 2 Preparation of diethyl 4-((2,4-diaminopteridin-6-yl)methylamino)benzyl

NH, /©/\PO(OEt)2
NSNS
)I\ pZ 7 H

H,N” N7 N

phosphonate

15 Crude 6-(bromomethyl)-2,4-pteridinediamine (60 mg, 0.235 mmol), diethyl 4-
a‘minobenzyiphosphonate (0.302 g, 1.24 mmol), and K,CO; (428 mg, 3.1 mmol) are
dissolved in a DMF (1 mL), CH3;CN (3 mL) mixture and heated to 70 °C overnight (15 h).

The crude reaction mixture is filtered and washed with MeOH (30 mL). The filtrate is
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NN .7..., <,-. HZN NNH COOH 5 Step 1 Preparation of tert-butyl
2-(4((2,4-di am nopteridin-6-yl)nethylam no) phenyl)acetate NH2 HZN N N
COO Bu MWGOnoohe116%0¢br onomet hyl ) - 2, 4- pt eri di nedi am ne ( Strep/ub201E0009D4 €

19) (80 ngy, 0.392 mmol ), tert-butyl 2-(4-am nophenyl)acetate (228 ng, 1.12
mol ), and K2CO3(542 ng, 3.9 mmol) are dissolved in a DVF (1 nmL), CH3CN (3
n) m xt Ué(ﬁ‘nc@fﬂﬂtelaeb%tr%%e@&o?ﬁ@noéf@sroiueghﬁ a (diRin{lin a%m%%m Q96 OfhgM Xt ur e

is filtered and washed H( 30 nL). The filtrate is concentrated by
r ot oevapofBgredbagaitpy §HFf\£écf'“ieh(Qﬁﬁ1WﬁiJfﬁf@%ﬁ‘%ﬁ“%fbymﬁ(”éc Mshg "éﬁbod15

filtered agahdiby naYhdm9fe LobhbREd & Fohcbftled t%rglpéj']bf OgC@F HQH) ?rzf*‘p HPLC

using Method 1. The desired fractions are conbined concentratéd to gi ve
15 ng of dianinopigtigin-ylmethylaming)einaytiphojpheratal(Yicld; W"/}mélfhmr@dwtne)lsed

h I t I Pr
; (e?Ly(é gcﬁ-tﬁ% g%&:\%pt‘g?ﬂ? §00 8y oy mﬁhﬁ"%a‘%"no‘?pﬁ‘eﬁ“i/ 1 B8] vl gergption ||
time 2.29 min., HPLC Method C.

Step 3 Preparation of 4-((2,4-Diaminopteridin-6-yl)methylamino)benzylphosphonic

acid

10

NH, gPO(OH)Z
NSy NN
Ao A J H

H,N” NN

Diethyl 4-((2,4-diaminopteridin-6-yl)methylamino)benzyl phosphonate (10 mg, 0.024
mmol) from Step 3 is dissolved in DCM (1.5 mL), CH;CN (0.5 mL) and TMSBr (0.5 mL,
15 3.8 mmol) is added drop wise to this mixture at RT, and stirred for 25 h. LCMS showed
mono phosphonate is present in the phosphonic acid crude reaction mixture and additional
TMSBr (0.5 mL, 3.8 mmol) is added and stirred for 28 h. A trace amount of mono ester is
still present, however, the reaction mixture is concentrated and the residue is dissolved in
MeOH (1 mL) and conc. HCI (0.2 mL) is added and the mixture is stirred for 30 min. The
20  solvent is evaporated and the crude acid is dissolved in a minimum amount of hot MeOH
(0.5 mL). EtOAc is added dropwise until the product precipitated. The product is filtered
and washed with EtOAc (2 mL) to provide 6.7 mg of {4-[(2,4-Diamino-pteridin-6-
ylmethyl)-amino]-benzyl}-phosphonic acid (Yield: 77%). 'H NMR (400 MHz, MeOH-d,)
8 3.37 (s, 2H), 5.01 (s, 2H), 7.51 (m, 4H), 8.92 (s, 1H); LC-MS m/z 362.2 [MH+],
25  retention time 0.92 min., HPLC Method C.

Example 22:
2-(4-((2,4-diaminopteridin-6-yl)methylamino)phenyl)acetic acid

NH, /@ACOOH
NS NS
A A A H

H,N7 N7 N
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H2ZN N N Tert-butyl 2-(4-((2,4-d laminopterid in-6-yl)nmethylam

I no) phenyl )acetate fromStep 1 (15 ng, 0.039 nmmol) is dissolved in DCM (1
m.) and twof2buwanemecetic acid (1.0 nL) and stirred the reaTtusoeomdogpure i s
stirred at RT for 1.5 h. The reaction mxture is concentrated to 5 provide
11.1 ng of 2-(4-((2,4-di am nopteridin-6-yl)nmethyl am no)phenyl)acetic acid
(Yield: 87%. IF1 NWVR (400 MHz, MeOH-d4) 5 3.69 (s, 2H), 4.91 (s, 2H), 7.35
(m 4H), 8.67(s, 1H); LC M5 mz 323.9 (MH), retention tinme 1.38 mn., HPLC
Met hod C. R@caﬁlpﬁ@ez@fmommmn

2-(4-(64(4-am no- 2- et hyl pyrJ I)rrethylamno) pyr im di n-4-
yl oxy) phenyl )a“%ate NH2NN | CI\NHz COOCH3 Act FABSchene for

TFA/CH,CI
K,CO4 )\ —5

DMF/CH3CN (1:3)

NH, /©/\COOH
NSNS
A A J H

H,N" NN

Step 1 Preparation of tert-butyl 2-(4-((2,4-diaminopteridin-6-yl)methylamino)

phenyDacetate
NH, /©/\COOtBu
NSNS N

Y

H,N” N7 N

10 Crude 6-(bromomethyl)-2,4-pteridinediamine (Step 1, Example 19)(80 mg, 0.392 mmol),
tert-butyl 2-(4-aminophenyl)acetate (228 mg, 1.12 mmol), and K,CO; (542 mg, 3.9 mmol)
are dissolved in a DMF (1 mL), CH;CN (3 mL) mixture and heated to 70 °C overnight (15
h). The crude reaction mixture is filtered and washed with MeOH ( 30 mL). The filtrate is
concentrated by rotoevaporation, dissolved in minimum amount of MeOH (5 mL), and
15 filtered again by syringe filter (0.45 um) for purification by prep HPLC using Method 1.
The desired fractions are combined and concentrated to give 15 mg of tert-butyl 2-(4-

((2,4-diaminopteridin-6-yl)methylamino) phenyl)acetate (Yield; 10%).

Step 2 Preparation of 2-(4-((2,4-diaminopteridin-6-yl)methylamino)phenyl)acetic
20 acid




Step 1 Preparation of nmethyl 2-(4-(6-chloropyrimdin-4-yloxy)phenyl)acetate
NNCOOCH3 ClI 0 20A suspension of 4,6-dichloropyrimdine (149 ng, 1.0 mmol),
met hyl 4-wodnoxyb®nzoate (166 ng, 1.0 mmol ), and pot assipamusasiloon@ve (690
ng, 5.0 mol) in acetonitrile (6 n.) is stirred at 60C for 24 h. The
reaction mxture is used in the next step wthout any workup or
purification. LGMs mz 278.9 [MI-H + retention tine 4.06 mn., HPLC
Method C. 5 Ste 2 Preparation of meth

2- (4- (64( Fekmity 2z(4r€8t‘ﬁglaﬁquntﬁrt9'i'm6 SL)V‘FE'“%@PW)%!W‘P&%C@WC from Step 1 (15

pyrim di npe- Nb@(bﬁmmwisécﬁ%t.ﬁbtm NaN—ﬂN@uom@c:w(HOHﬁgah’d {@rddhe crude
reaction mxture fromStep 1, is added n&r@ﬂ nonmet hyl ) - 2- met'hyl pyri m di n-
10 4- ami nHedRayign drintues rSdSém(eQm Rifgfor 1l.ph 5eaPtrPna@éttwﬁu$ epnegnti@edo) . The
reaction B?oﬁd@r g Il S n{kteal}feg (hg 2%5.5%&02&@% &ylﬁﬂ&h%ﬁm%o)%ﬁyl @t?ct 'a@ﬂi m xture

is cooled to RT, he val renoved under pr essure. The
resul ti ng(¥ield &Ué) iy W&(ﬂﬁ%ﬂ’lﬂw MaQlpds) at 3-02(sHAE 4NEE.RID. 17)35 Wetdhl)

2-(4-(6-( 0 t

yl ) et hyl g?ﬁﬁ”ﬁ“ H%m "WB oxy %hnste% %ggtealltBeg 715‘7 HPL)C Methf)gsg[ ated (Yield:
9. 7% for 2 15 steps). 1H NNR (400 MHz, D20-d6) : 2.50 (s, 3H), 3.68 (s,
3H), 3.77g %gmpl%:?%, 4.46 (s, 2H), 5.87 (s, 1H), 7.19 (d, 21-1), 7.39 (d,
2H), 7.93 8.46 (s, 1H); LCMs mz 381.3 [M+l-1]+, retention tine
4. 02 ho n. MeHBil C- (K4 6-li@chrminoRxmethiyépy2dnidin-S-yl)methylamino) pyrimidin-4-

202- (4-(6- l{);é ﬁmﬂ 991' ﬁ Féet hyl pyri m di n-5-yl ) met hyl am no) pyri m di n- 4-yl oxy) ph
enyl) ace N
NH, N4\|N /@Aczoocm
N)YNJ\)\O
H

M

H,C” N

Reaction Scheme for Example 21
NH,
NH,

COOCH

NN ° NN COOCH; )\ J 2Hal
)\/|k + KzCOg, CH3CN, /K)k
"¢l Ho o ™"

40°C chos, CH3CN,
90°C

~ /©/\COOH
NN N0
J A
15

Step 1 Preparation of methyl 2-(4-(6-chloropyrimidin-4-yloxy)phenyl)acetate

N COOCH;,
mM\o

20 A suspension of 4,6-dichloropyrimidine (149 mg, 1.0 mmol), methyl 4-hydroxybenzoate

(166 mg, 1.0 mmol), and potassium carbonate (690 mg, 5.0 mmol) in acetonitrile (6 mL)

61



NO COOH H3C )1,H To a stirred solution of nethyl

2-(4-(6-((4-am no-2-net hyl pyri m di n-5-yl ) nmet hyl am no) 25

pyri m di rwo-29ioonydphenyl )acetate (31 ng, 0.08 mmol) i n PHEF/US20m0H08L er
(1m), is added lithium hydroxide (33 ng, 0.8 nmol). The reaction mxture
Is stirred overnight at 70 C. The reaction mxture is neutralized with

di lute HCs @Rdd GPRORNESalel tihe! SAMRYE rmsaduaet is e iR KekS Wlepivihotesiydue is
purified by preparative HPLC (Method 1) 4-(6-((4

ani no- 2- mePYP s rAURfigRtRNG - yﬁ)Mﬁt'ﬁ/yIQefﬁﬂn‘)n@j‘W}l rﬁeGP‘r‘PMI'V‘Ieo‘k% FHENAY Cacet i ¢
acid is igR &h%%d on evaporation (19.4 ng, yield: 65.0%9. I H NW (400 Mz,
D20- d6) 8: 52 (s, 3H), 3.77 (s, 2H), 4.70 (s, 2H), 5.86 (s, | H, 7.17
(d, 2H), 7.39 (d, 2H) 7.91 (s, I H), 8.33 (s, 1H; LGCMS mz 367.3 [ MH],

ret ent%O%té f"ﬁr r?m?d?n sQifthdiM{lamino

2-(4-( nam do
et hyl phoqyhinridined-$1ox eijidcpfapt H3C r'r OEt N OEt Reaction Schene for
Exanpl e 25
NH, N4\|N /©/\COOCH3
N7 NJ\)\O
I H
Hsc)\N

To the crude reaction mixture from Step I, is added 5-(aminomethyl)-2-methylpyrimidin-

10 4-amine dihydrochloride (211 mg, 1.0 mmol) in acetonitrile (2 mL). The reaction mixture
is heated to reflux at 95 °C for 24 h. The reaction mixture is cooled to RT, and the volatiles
are removed under reduced pressure. The resulting residue is purified by preparative
HPLC (Method 1). Methyl 2-(4-(6-((4-amino-2-methylpyrimidin-5-
yl)methylamino)pyrimidin-4-loxy)phenyl)acetate (37 mg) is isolated (Yield: 9.7% for 2

15  steps). 'H NMR (400 MHz, D,O-de) 8: 2.50 (s, 3H), 3.68 (s, 3H), 3.77 (s, 2H), 4.46 (s,
2H), 5.87 (s, 1H), 7.19 (d, 2H), 7.39 (d, 2H), 7.93 (s, 1H), 8.46 (s, 1H); LC-MS m/z 381.3
[M+H] ", retention time 4.02 min., HPLC Method C.

Example 24:
20  2-(4-(6-((4-amino-2-methylpyrimidin-5-yl)methylamino)pyrimidin-4-yloxy)phenyl)

acetic acid

NH, N4\|N /©/\COOH
N NMO
| H
~
C N

To a stirred solution of methyl 2-(4-(6-((4-amino-2-methylpyrimidin-5-yl)methylamino)
25  pyrimidin-4-yloxy)phenyl)acetate (31 mg, 0.08 mmol) in THF (2mL)/water (ImL), is
added lithium hydroxide (33 mg, 0.8 mmol). The reaction mixture is stirred overnight at
70 °C. The reaction mixture is neutralized with dilute HCI and concentrated to remove

volatiles. The resulting residue is purified by preparative HPLC (Method 1). 2-(4-(6-((4-
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NH2 NLN Il H H3C N OEt NHOEt O Step 1 Preparation of

4- (01-am no- 2- net hyl pyri m di n-5-yOret hyl am no) - 4- 15 oxobutanoic acid NH20
NN'100H HBG2bi0A18293pensi on of 5- (am nonet hyl ) - 2- met hy| pPCirrhsdew/odosadri ne
(690 ng, 5.0 mmol ) and succinic anhydride (500 ng, 5.0 nmol) in pyridine
(15 m) is stirred at RT overnight. The reaction mxture is concentrated to
remove pyshblemethylplAmaim-Ban didiBAdnYhOp b -2-yPsxy)phenyl)  acetic acid s

20yl ) met hyl am no) - 4- oxobut anoi ¢ acid 1's”obtained as a ite solid after
renoval OFOIﬁS‘FFi jogieMaporation (19.4 mg, yield: 65.0%). 'H NMR (400 MHz, D,0-d¢) 8: 2.52 (s,

3H), 3.77 (s, 2H), 4.70 (s, 2H), 5.86 (s, 1H), 7.17 (d, 2H), 7.39 (d, 2H), 7.91 (s, 1H), 8.33
(s, IH); LC-MS m/z 367.3 [M+H], retention time 1.60 min., HPLC Method C.

5
Example 25:
Diethyl 2-(4-((4-amino-2-methylpyrimidin-5-yl)methylamino)-4-oxobutanamido)
ethylphosphonate
NH 0]
z H OEt
N N ~"p
/l H ¥ "OEt
— O O
HsC~ N
10
Reaction Scheme for Example 25
NH, OEt
0 NH, 0O HyN /
NT NH, J\/\ i \/\R\OEt
)I\ Pyr., rt N~ N COOH 0O _
HyC” N7 + O — 1 H =
3 HyC” N7 DCC, DMF
(¢}
NH O
2 H OEt
N XY N ~"p
A J H 0 g Ot
HsC” N

Step 1 Preparation of 4-((4-amino-2-methylpyrimidin-5-yl)methylamino)-4-

NH, o)
N N)LV/\COOH
axJow
H,C” N

A suspension of 5-(aminomethyl)-2-methylpyrimidin-4-amine (690 mg, 5.0 mmol) and

15 oxobutanoic acid

succinic anhydride (500 mg, 5.0 mmol) in pyridine (15 ml) is stirred at RT overnight. The
reaction mixture is concentrated to remove pyridine. 4-((4-amino-2-methylpyrimidin-5-
20  yhmethylamino)-4-oxobutanoic acid is obtained as a white solid after removal of pyridine

using a high vacuum pump (1.1 g, yield: 100%).
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using a high vacuum punp (1.1 g, yield: 100%9. WO

2010/ 110907PCT/ US2010/ 000904 Step 2 Preparation of diethyl 2- 4-rimdin-5-
| et h | awDroe10/146906xobut anam do) et hyl phosphonat e NH2  RCX N SEB@N00904

OEt N CEt 5To a stirred suspension of 4-((4-amino-2-nethy |pyri mid

i n-5-yl)methyl am i no) - 4- oxobutanoic acid fromstep 1 (100 ng, 0.42 nmol)

yi'p

1gg)¢h 3@0a4¢y m xture is stirred at RT for 24 h. The
reaction is quenched by addltlon of water (1 nlL) and reaction mxture is
10 concentrated. The crude residue is purified by preparative TLC using
MeOH: DCM NHAOH (13: 85:2) as eltent t% obt alHn 21 gg of the desired product
(Yield: 12.5 % . 1H NVR (40Q (m 6H), 2.06 (m 2H),

2.52 (s, 3H), 2.54 (s, 4H), B. 4 (H] 2H),O4 120(n@Et4H) 4.24 (s, 2H), 8.06
(s, 1H; LCM5 mz 402. 3*"[s<[1\/l+l—|}‘l retention time 4.04 mn., HPLC I\/Ethod A 15

Eiggﬁlt angfn d(%§ (est%ﬁr(sﬁl) p&gjegﬂ{))r ylofbl S%J(;ir{‘/;);gbl sftrn\éltpﬁr"ln@ﬁ%?%ﬁ)é%f?y minoy

di net hyl propetacat @jid from step 1 (100 mg, 0.42 mmol) in DMF (5 mL), is added DCC (94 mg,
0.46 mmol). The reaction mixture is stirred at RT for 20 min. Then diethyl 2-

aminoethylphosphonate (69 mg, 0.38 mmol) is added and reaction mixture is stirred at RT
for 24 h. The reaction is quenched by addition of water (I mL) and reaction mixture is
10 concentrated. The crude residue is purified by preparative TLC using
MeOH:DCM:NH,OH (13:85:2) as eluent to obtain 21 mg of the desired product (Yield:
12.5 %). '"H NMR (400 MHz, MeOH-ds) 8: 1.35 (m, 6H), 2.06 (m, 2H), 2.52 (s, 3H),
2.54 (s, 4H), 3.43 (m, 2H), 4.12 (m, 4H), 4.24 (s, 2H), 8.06 (s, I1H); LC-MS m/z 402.3
[M+H], retention time 4.04 min., HPLC Method A.
15
Example 26:
(((2-(4-(((4-amino-2-methylpyrimidin-5-yl)methyl)amino)-4-
oxobutanamido)ethyl)phosphoryl)bis(oxy))bis(methylene) bis(2,2-
dimethylpropanoate)

50 HC” N7

Reaction Scheme for Example 26
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Reaction Schene for Exanple 26 NH2NH2. HCl NH2 o+HHBTU, DI PEA, NN DWVF
NN-.211.""-"---." COON H . HH3CN-"1.--"NH3CN'-- 0=P-0 0 O (O (D)\--- To
a stirredveabuwilem7of PCT/US2010/000904

4- ((4-am no- 2- et hyl pyri m di n-5-yl ) net hyl am no) - 4- oxobut anoi ¢ acid (90 ng,
0.38 mmol) in DW (5 nL), is added DI PEA (97 ng, 0.75 mml) followed 5bhy
HBTU (161 ng, 0.43 mmol). After stirring the reaction mxture at RT for 30
mn, ((2-

am noet hyl ) phosphoryl ) bi s(oxy) bi s( net hyl ene) bi s( 2, 2-di net hyl pr;&;oat e) hydr

ochloride (10RHag, Q.30 nmpl )nH,8ciadded and t he nHgact ioon m'ﬁturé is stirred
at RT for 24»:*%?‘\?&'\&%0@” S quensheoipid, t h water Napdpf)eaction
mxture is chncenttated. The ciude P¥Eidus isiresusipendedyin wét (10 m.)
and extrabtfed™iith Et0Ac (3 X 20 L) .o The ¥§or dani c phase is conhi ned,
dried over Na2SO4 and filtered, Thefiltrate is concentrated to pr de a
crude oil which is purified by ®rep tive TLC using Et OAc: DCM ( 3: as
eluent to obtain 13.3 ng of ©OH8 desired product (Yield: 6.1 %. 1H NWVR (400
MHz, MeOHd4) 8: 1.25 (s, 18H),/2.17 (m 2H), 2.40 (s, 3H), 2.51 (s, 4H),
3.42 (m 2H), 4.22

To a stirred solution of 4-((4-amino-2-methylpyrimidin-5-yl)methylamino)-4-oxobutanoic
acid (90 mg, 0.38 mmol) in DMF (5 mL), is added DIPEA (97 mg, 0.75 mmol) followed
5 by HBTU (161 mg, 0.43 mmol). After stirring the reaction mixture at RT for 30 min, ((2-

aminoethyl)phosphoryl)bis(oxy)bis(methylene)bis(2,2-dimethylpropanoate)hydrochloride
(107 mg, 0.30 mmol) is added and the reaction mixture is stirred at RT for 24 h. The
reaction is quenched with water (1 mL) and reaction mixture is concentrated. The crude
residue is resuspended in water (10 mL) and extracted with EtOAc (3 X 20 mL). The

10 organic phase is combined, dried over Na;SO, and filtered. The filtrate is concentrated to
provide a crude oil which is purified by preparative TLC using EtOAc:DCM (3:7) as
eluent to obtain 13.3 mg of the desired product (Yield: 6.1 %). 'H NMR (400 MHz,
MeOH-ds) 6: 1.25 (s, 18H), 2.17 (m, 2H), 2.40 (s, 3H), 2.51 (s, 4H), 3.42 (m, 2H), 4.22
(s, 2H), 5.70 (m, 4H), 7.94 (s, 1H); LC-MS m/z 574.3 [M+H], retention time 6.34 min.,

15 HPLC Method A.

Example 27:
Methyl 4-(((2.4-diaminopteridin-6-yl)methyl)(methyl)amino)-2-(2-methoxy-2-

oxoethoxv)benzoate

0
NH, /@\)\O’CH3
AN
LY
HNT SN SNE O H(O
20 o]
Reaction Scheme for Example 27:
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(s, 2H), 5.70 (m 4H), 7.94 (s, 11-1); LCMs mz 574.3 [M+H], retention
tinme 6.34 mn., 15 HPLC Met hod A Exanple 27: Methyl

44( (2, 4- dverrpropb®@ri di n- 6-yl ) met hyl ) (et hyl ) am no) - 2- ( 2POEtUsecay/ 20904
oxoet hoxy) benzoate 20 CH3 cH3 Reaction Schene for Exanple 27. WO
2010/ 110907PCT/ US2010/ 000904 OA H HNH20,CH3 O CH3. CH3CNN -' , N 1YO cH3
ONaCNBH3, rtCH3 HCl (conc) HaN Ny untgl pH 2-30 2h o)

NH, o-CHs HJLH NH, o-CHa
AN - N

N SN O  CH; CHyCN NP XN O CH

| H ! 3 3 I ] 1 3

PN P H]/O NaCNBH, rt Js A CH, Kn/o

H,NT NN HCI(cone)  HaN” NN
(o) until pH 2-3 0]
2h

To a suspended solution of methyl 4-(((2,4-diaminopteridin-6-yl)methyl)amino)-2-(2-

methoxy-2-oxoethoxy)benzoate (prepared in Example 17, 116 mg, 0.28 mmol),

formaldehyde (9.66 mg, 46.8 mmol), and sodium cyanoborohydride (72 mg, 1.1 mmol) in
5 CH;CN (50 mL) is added concentrated HCI at room temperature until the solution is

pH=2. After 2 h, the reaction mixture is concentrated and the residual material is

dissolved in DMSO and purified by preparative HPLC (Method 2). Lyophilization of

combined pure fractions affords desired product (15 mg, 12 %) as a yellow solid. 'H

NMR (400 MHz, DMSO-d¢) 6 3.24 (s, 3H), 3.64 (s, 3H), 3.69 (s, 3H), 4.82 (s, 2H), 4.86
10 (s, 2H), 6.20 (s, 1H), 6.48 (d, 1H), 7.50 (br s, 1H), 7.62 (d, 1H), 8.50 (br s, I1H), 8.71 (s,

1H), 8.91 (brs, 1H), 9.19 (br s, IH); LC-MS m/z 428.0 [M+H]", retention time 3.88 min.

Example 28:
3-(((2,4-Diaminopteridin-6-yDmethy)(methy)amino)benzamide

L%E”Y*’CYO

15 HNT SN SN2 CHs NH

Reaction Scheme for Example 28:

NH, NH;
1.CDI, DMA, rt, 1h N
N;IN\]/\N (0] H j/\'}J 0
1 .
~ H H 2. NH3 in MeOH X -z CH NH
HZNJ\N N/ Chs © i, 15 h 2N "N™ °N 3 2

A mixture of 3-(((2,4-diaminopteridin-6-yl)methyl)(methyl)amino)benzoic acid (prepared
in Example 12, 30 mg, 0.092 mmol), and N,N'-carbonyldiimidazole (22 mg, 0.135 mmol)
20 in DMA (2 mL) is stirred at room temperature for 1 h. Ammonia (2 N in methanol, 1 mL)
is added and the resulting solution is stirred at room temperature for 15 h. EtOAc is
slowly added to induce precipitation. The product is collected by filtration and lyophilized
to obtain the desired product (8 mg, 27%) as a yellow solid. 'H NMR (400 MHz, DMSO-
de) 6 3.11 (s, 3H), 4.73 (s, 2H), 6.60 (br s, 2H), 6.92 (d, 1H), 7.14 (d, 1H), 7.21 (dd, 1H),
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To a suspended sol ution of nethyl

4-(((2, 4-di am nopt eri di n-6-yl ) net hypam no) - 2- ( 2-

met hoxy- 2voxosrhey) benzoat e (prepared in Exanple 17, 1P6Tm$2010/02@04mol ),
f or mal dehyde (9.66 ng, 46.8 mol), and sodi um cyanoborohydride (72 ng, 1.1
mml) in 5 CH3CN (50 nL) is added concentrated HCl at room tenperature
until the t p f theame ] Uk eIH)S 1Kosent rat ed
and the réZ?éyIP% 3935 '_E)Z74&‘(§|B§S;(I)ﬁ\)/2]66 @ Dl\)/Smggso E'?rsf(f%d b)fl preparative
HPLC ( Met hméal323)0 [l\ﬂyfébhnetqnzan fima 336 ¥Bbi ned pure fractions affords desired
product (15 ng, 12 % as a yellow solid. 111 NWR (400 MHz, DVBO-d6) 5 3. 24
(s, 3H, 3.64 (s, 3H), 3.69 (s, 3H), 4.82 (s, 2H), 4.86 10(s, 2H), 6.20 (s,
1H), 6. 48E@aipplﬂ-2)), 7. 50 (br s, 1H, 7.62 (d, 1H, 8. 50 (br s, 1H), 8.71 (s,

1H), w9 Nt ~, X Hbic defef ent i on
Lime 3 peiudanh ot 7 ety i i o) . rt, 1h
Ny’> 2.NLO0 6H3OH2. NH3 in IVEOH H2Nrt 15 N' N6H3 A mxture of

(((2 4-di am nopt eri di n- 6+yd am no) benzoi c acid (prepared
in Exanple, 12, 30 ng, 0.092 7 - cdrbony! di i ni dazol e (22 ny,
0.135 mmol ) 20 in DVA (2 nL) i"s¥8ti redc'?ft r 00 gf’perature for | h.

Ammonia (2 Nin nethanol, 1 nL)nhs added and the resulting solution is
stirred at roomtenperature for 15 h. EtOAc is slowy added to induce
preci pi t aReation SphemsrfoeExample 2%l | ected by filtration and | yophilized to
obtain the desired productcd,e/g, 27% as a yellow solid. IH NWR (400 Mz,
DVMsQd6) 5 3.11 (s, 3H), 4.ofk (s, 2H), 6.60 s, 2H), 6.92 (d, 1H), 7.14
(d, 1H), 7.21 { | H, W2010/118907PCT 010/ 000904 7.26 (s, 1H),
7.39 (s, 11yN7T¢F 724 (br NaYRebife (Bujedey SN .89 (s, 1H), 8.57 (s, 1H).
LC-M5 iz 325.0 [ MrK, oretResssiretvbe.i e 3. 26 mn. opl e 29:

53-(3-(((2, 4-Di ami nofO ni nd2&G wdFs y1) met hyl ) (et hyll ) ami no) phenyl ) pr opanoi ¢
aci d

1.Bry , PPhs,
DMA, rt, 18 h 4
HZNYN\ N\ OH - HZN\“/N\ N\j/\N
N A 2.DMA, BaO, No, 2  CH, OH
N 50°C 2 h N
NH, NH,

O

HiCuy,
H OH

0

Step 1 Preparation of 3-(3-(methylamino)phenyl)propanoic acid

HyCuy
H OH

10 0
A mixture of 3-(3-aminophenyl)propanoic acid (commercial, 206 mg, 1.2 mmol), NaY
Zeolite (400 mg), dimethoxyethane (2 mL) and dimethyl carbonate (8 mL) is heated in a
pressure tube at 110°C for 4 days. The reaction mixture is filtered through a celite pad and
the filtrate is concentrated under reduced pressure to dryness. The product is used the next

15  step without further purification.
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O Step 1 Preparation of 3-(3-(nethylam no)phenyl)propanoic acid 100 A
m xture of 3-(3-am nophenyl)propanoic acid (comrercial, 206 ng, 1.2 mol),
NaY Zeol iwe 20th000993) , di net hoxyet hane (2 nlL) and di net hpCTasedoedes (8 )
is heated in a pressure tube at 110C for 4 days. The reaction mxture is
filtered through a celite pad and the filtrate is concentrated under

reduced pS@ﬁQlFr‘é‘?iﬁtiGﬂ)69335—((&5,@-%iﬂﬁﬂg{fﬁhahﬁinuﬁed the next 15step w thout
further purrrticati on. L ep repara.lor] 0]
3- (3- ((( 2yLmethxbimethyhaming)nhenyDpropameie acid) (met hyl ) ani no) phenyl ) pr opanoi ¢

acid NH20 The title compound is prepa ii using a procedure simlar to

that of Exanple 3 except %&3 (et hyl g
AU T material is dissolved in DVSO
L

in place of 3-am nobenzoic Fast ou
and purified by preparative A NIt ho&haZ). opdvi | i zati on of conbi ned
pure fractions affords the desilredVproduct as allred gummy solid. 11-1 NWR

(400 MHz, DVSO-d6) 8 2.47 (t, Me, 2.73 (t, 2H® 3.13 (s, 3H), 4.77 (s,
2H) , g ggngégt;tlelscohbpowﬁi i@%re(pQPedjals_mg a%ro@@dt‘ésinﬁﬂ) to tKatQ)@Eg(Qﬁple%@(cep?B-%ﬁ (br s,
5' ’

1H),

(methylamino)phenyl)propanoic acid is used in place of 3-aminobenzoic acid. The
residual material is dissolved in DMSO and purified by preparative HPLC (Method 2).
Lyophilization of combined pure fractions affords the desired product as a red gummy
solid. 'H NMR (400 MHz, DMSO-de) & 2.47 (t, 2H), 2.73 (t, 2H), 3.13 (s, 3H), 4.77 (s,
2H), 6.53 (d, 1H), 6.62 (d, 1H), 6.68 (s, 1H), 7.06 (dd, 1H), 7.54 (br s, 1H), 8.63 (br s,

10 1H), 8.68 (s, IH), 9.14 (s, 1H), 9.28 (s, 1H). LC-MS m/z 354.1 [M+H]", retention time
3.59 min.

Example 30:
2-(3-(((2.4-Diaminoquinazolin-7-yl)methyl)(methyl)amino)phenoxy)acetic acid

|
NJN/ CH; HrOH
o

15 NH,

Reaction Scheme for Example 30:
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101H), 8.68 (s, 1H), 9.14 (s, 1H), 9.28 (s, 1H. LC M niz 354.1 [ MtH] +,
retention tine 3.59 mn. Exanple 30: . .
2- (3- (((2yvo-2Dicarrdeeoqui nazol i n-7-yl ) met hyl ) (et hyl ) am noppharsexigpemes i ¢ aci d
15NH20 Reaction Schene for Exanple 30: WD 2010/ 110907PCT/ US2010/ 000904 H2N
CO3Me2 DVE H3C, N ONaY Zeolite (faujacite) Lir OH Pressure tube, 11000, 4

days 0 O CO4Me,

DME
/O\ > HiCsy 0
HzN 0o NaY Zeolite (faujacite) H oH
kn/OH Pressure tube, Hl/

o 110°C, 4 days o]
1.Br,, PPhs, /@\
DMA, rt, 18 h
N A7 2 DMA, BaO, N ?  CHy K’(OH
50°C 2h

NH, NH,

HaC.

A
i H(OH

O
The title compound is prepared using a procedure similar to that of Example 29 except 2-
(3-aminophenoxy)acetic acid (purchased from Cambridge) is used in place of 3-(3-
aminophenyl)propanoic acid. 'H NMR (400 MHz, DMSO-dg) 3.14 (s, 3H), 4.58 (s, 2H),
5 477 (s, 2H), 6.20 (d, 1H), 6.27 (s, 1H), 6.41 (d, 1H), 7.06 (dd, 1H), 7.62 (br s, 1H), 8.58
(br s, 1H), 8.66 (s, 1H), 9.09 (s, 1H), 9.26 (s, 1H). LC-MS m/z 356.0 [M+H]", retention

time 3.45 min.

Example 31:
10 2-(3-(((2,4-Diaminopteridin-6-yl)methyl)(methyl)amino)phenoxy)acetamide

T,
s /j/\(':H3 l\[(NHz

Ho,NT NN

Reaction Scheme for Example 31:
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roH 0 r.OH O The title conmpound is prepared using a procedure simlar
to that of Exanple 29 except 2- (3-am nophenoxy)acetic acid (purchased from
Canbri dgewoizeiumem?’i n pl ace of 3-(3- am nophenyl) pr opan®Ce/useiid/00®bi NVR
(400 MHz, DVsO-d6) 3.14 (s, 3H), 4.58 (s, 2H), 5 4.77 (s, 2H), 6.20 (d,
1H), 6.27 (s, 1H), 6.41 (d, 1H), 7.06 (dd, 1H), 7.62 (br s, 1H), 8.58 (br
s, 1H), 8.66 (s, 1H), 9.09 (s, 1H), 9.26 (s, 1HNgyLC-M5 Mz 356.0 [ MtH],

retention tinme 3.4z n. BB&hpl e 33 Mel
102-(3-(((2,4-Diatemh-é1—'&.' 8-yl L e (et 0) phenoxy) acet am de
NH2 Reacti on Sthtne™f of E'smdnﬂe f)\ﬁ 0~Stép 1 Preparation of
2-(3-((tert-butoxyda vy amr benoxy) aISﬁ&(P*tt acid 0 OAN

CHs
0

0 LiOH Q /@\ 1. CDI, THF
/u\ THF 0 0O r, 1h
0
C

0 N —_— '}’ —
,ﬁ CH, 0. HO  HC CHs H(OH 2. NH, in MeOH
HC” L 'CH, N ot 16h pc CHs , 15 h
CH; 5 3 0]

H
HsC” O

A TFA, DCM

07N 0 » HN 0
CHs KH/NHz rt, 30 min CH, kWNH2
O 0

1.Br,, PPh,, \H
DMA, rt, 18 h 2 /@\
H,N_ _N_ _N ak
YOS j/\OH > NN o
N 2 2.DMA, BaO, o M, CH, NH,
N ! HNT SN N
50°C 2 h
NH, o)

W
CH, Kn/NH2

0

Step 1 Preparation of 2-(3-((tert-butoxycarbonyl)amino)phenoxy)acetic acid

.2
(0] ” O
H3C+CH3 H(OH

CHs o

5 A mixture of 2-(3-aminophenoxy)acetic acid (145 mg, 0.86 mmol), di-tert-butyl
dicarbonate (302 mg, 1.38 mmol), NaOH (IN, 1 mL) in dioxane is stirred at room
temperature for 16 h. The reaction mixture is concentrated and the residual material is

made acidic with IN HCI (3 mL) and extracted with EtOAc. The organic layer is dried
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H3C+CH3 CH3 r,OH 0 5A m xture of 2-(3- am nophenoxy)acetic acid (145 ng,
0.86 mmol ), di-tert-butyl dicarbonate (302 ng , 1.38 mmol), NaOH (IN, 1 nlL)
i n di oxarwoi2e1gtidgored at room tenperature for 16 h. ThePCcaAmsko10momkt ure is
concentrated and the residual material is made acidic with IN HC (3 nl)
and extracted with EtOAc. The organic layer is dried over Na2SO4,

filtered, o@ﬂ@amcﬁﬂéré@-taﬁ@cM@ﬁFaté@nﬂM@@r@dM&:@%ﬁéﬁgﬁe ¥000b(?ehﬁ ﬂid&uar(@%% (212
ng, 91% as an off white solid. This conpound is used as is wthout further
puri fi cat?om.as3n&ff whitsrsefidr Abis 6ampgunges yepd apis(vgthopt farther purification.

but oxycar@gazl@é&(&%hx},},pme%a Qggeggg;y) acetate 0 ONO H3C+CHH3Y' CH3 5H3CO To a
solution © yl ) am no) phenoxy) acetic acid (212 ng,

0. 79 mmol butoxyaxonyh)(methy))amirigehtnhaia¢eIdteny, 1.74 nmol ) at room
tenperature and stirred for 20 m n. T:this m xture, nethyl iodide (338 nyg,

2.38 mol) is added and the mxtuge i tirred for another 15 h. The
reaction i s quenched with H20 (& oextracted wth 10 Et 0Ac. The
organic layer is dried over ;E ilteledp.and concentrated under
reduced pressure to obtain piéd 3( 21 ny,)94%% This conpound is used
withouwt further purification. H8ep 3 Prepar@tion of

2- (3- ((t efd 2PUHRIARCEF BBV -BELRY MR FMRDBANON) REGK! &ifGh P mg, 0.79
mmol) in DMF (4 mL) is added NaH (70 mg, 1.74 mmol) at room temperature and stirred
for 20 min. To this mixture, methyl iodide (338 mg, 2.38 mmol) is added and the mixture
is stirred for another 15 h. The reaction is quenched with H,O (10 mL) and extracted with

10 EtOAc. The organic layer is dried over Na,SQy, filtered, and concentrated under reduced
pressure to obtain product (221 mg, 94%). This compound is used without further
purification.

Step 3 Preparation of 2-(3-((tert-butoxycarbonyl)(methyDamino)phenoxy)acetic acid

2 2
0O l}l O
CHs; OH
HsC”| CH;

CH; o)

15 A mixture of methyl 2-(3-((fert-butoxycarbonyl)(methyl)amino)phenoxy)acetate (221 mg,
0.75 mmol) and LiOH (90 mg, 3.75 mmol) in THF (5 mL) and H,O (5 mL) is stirred at
room temperature for 16 h. The reaction mixture is concentrated and the residual material
is made acidic with 1N HCI (3 mL) and extracted with EtOAc. The organic layer is dried
over Na,SQOq, filtered, and concentrated under reduced pressure to obtain product (210 mg,

20  quantitative). This compound is used without further purification.

Step 4 Preparation of fert-butyl (3-(2-amino-2-oxoethoxy)phenyl)(methylcarbamate

H3C>|\
OJ\N (0]

CH; NH,
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15A m xture of nethyl

2-(3-((tert-butoxycarbonyl) (nethyl)am no) phenoxy)acetate (221 ng, 0.75
nmol ) andwi2@H/1(18®7nmg, 3.75 mol ) in THF (5 nl) and H20PCF/usk)10i080984 i rr ed
at roomtenperature for 16 h. The reaction m xture is concentrated and the
residual material is made acidic with IN1-1C (3 nL) and extracted with

Et OAc. Tha qfidaRl 6r bf(yf%{teﬂt %U&L&y&%oqyﬁ(m l o)ﬂ;He'nB )&Riic M- {:mcle.@t rat ed
under reduced pressure tal n product r'%t uantitative Th| S
ey

conmpound P45 us@aDmardh Bl Gla[hoﬁ"h'ér'mpﬂ}m'ﬁl(é%ﬁ |"tﬁ1 ‘ P dp&r dfi Bh)
tert-but y Lejrfed-de gocﬁtm%e?a't%?@ri NRXWHRRENY {7 WTR Y ah6 R BBk %dde@ld%dH%C* H3C 0

NH2 O A mxture of 2-(3-((tert-butoxycar bonyl (et hyl' ) am no) phenoxy) aceti ¢
aci d (210rayglting sqigtigmy )tlrreéjn@i O teanetgbws fefi | Bz Olhe T€gAQN gixture 48 nmol )
in THFs (1 | HOQMAEIRELALY G dRdd Fith ErAREOHHR drdandd i N

met han%l 5(5{%% éte% %dﬂe(gqsa%&djet (r)\de rteegu tan'ys ru(:t%(jonltf1]stst| rred a anr oom

t enper at utaeerri@dnqcoow ha,Sthe filterad tahd ponvextraiedeundsr Bdeasd peassurat €k rgsidueH20 i s

added and. t he.-nj K i r dried
over NazsBPT B TABIEHASAER Urbabhafly wEs BHIRAL R VR % T e
is purifi EdDA)g/irBhéiEAé‘ﬁs felmsth Oebitainprotiwconmiso@tealptiys msg) nyCaMrmbti 280t7 f rom 0
to 100% E @A@ 40 %ﬁer E%e eI uent. Desired product is isolated (145 ny).
LCMs iz ef en'tiontlme482 mn. 10 Step 5 Preparation of
2-(3- joret Btdpmmﬁwmeﬂ(DXQXMﬁbﬂiﬂaiﬁno)phTmfﬂv)dtufa‘fﬂlde

(3-(2-am no- 2- oxoet hoxy) phenyl ) ( et gfl )carbamate (145 ng, 0.51 mmol) is

stirred in TFA (2 nL) and DCM (2 or 30 mn at roomtenperature. The
reaction mxture is concentrated gd without further purification.
15Step 6 Preparation of 2-(3-(((44-dianiinqpteridin-6-
VI ) met hyl ) (met hyl ) ani no) phenoxy) acét am i 2

o]

Tert-butyl (3-(2-amino-2-oxoethoxy)phenyl)(methyl)carbamate (145 mg, 0.51 mmol) is
stirred in TFA (2 mL) and DCM (2 mL) for 30 min at room temperature. The reaction
mixture is concentrated and used without further purification.

15 Step 6 Preparation of 2-(3-(((2,4-diaminopteridin-6-

yDmethyD(methyl)amino)phenoxy)acetamide

SeRan
Is ZJ  CH, l\n/NHz

H,N” N7 N
o}

The title compound is prepared using a procedure similar to that of Example 3 except 2-(3-
(methylamino)phenoxy)acetamide is used in place of 3-aminobenzoic acid. The residual
20  material is dissolved in DMSO and purified by preparative HPLC (Method 2).
Lyophilization of combined pure fractions affords desired product as a yellow solid (11
mg). 'H NMR (400 MHz, DMSO-ds) 3.14 (s, 3H), 4.39 (s, 2H), 4.77 (s, 2H), 6.26 (d,
1H), 6.37 (s, 1H), 6.41 (d, 1H), 7.07 (dd, [H), 7.35 (br s, IH), 7.45 (br s, 1H), 7.57 (br s,
1H), 8.58 (br s, 1H), 8.68 (s, 1H), 9.11 (s, 1H), 9.27 (s, 1H). LC-MS m/z 354.9 [M+H]",

25  retention time 3.46 min.
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NH2 H2N N CH3Lir NH2 O The title conpound is prepared using a procedure
simlar to that of Exanple 3 except 2-(3- (nethylam no)phenoxy)acetamde is
used i n pvaceloflo®7am nobenzoi ¢ acid. The residual 20 meCEnisadioiososds ssol ved
in DMSO and purified by preparative HPLC (Method 2). Lyophilization of

conmbi ned pure fractions affords desired product as a yellow solid (11 ng).
NI\/R (400 VHz, DIVBOdG) 3.14 (s, 3H), 4.39 (s, 2H), 4.77 (s, 2H), 6.26 (d,

6. 37% 6.41 (d, 1H), 7.07 (dd, 1H), 7.35 (br s, 1H), 7.45 (br
s, ﬁd | H), 8.58 (br s, 1H), 8.68 (s, | H, 9.11 (s, | H),
927(s I . LC—NB mz 354.9 [MtH] 1, 25retention tinme 3.46 mn. CLAIM

1Acorrpound of formul a ?I NH2 . HNNNI R4 Formula Q1 5 wherein (i)RI,
R2 and R3lare Asomppyndwd foraja @l; R2 and R3 independently H, - S02CF3,
-S03H, -NH2, - C(0)N(R6) SO3H, -CH2C(0) COOR5, -0OH, -C _4al kyl -COOR5 10(e.qg.,
-CH2COORS), -P(0)(OR5) 2, - C1_4Na|1_1 kyl - P(0) (OR5) 2

2

R1
N
N
)|\ N N R?
H,N N N |
R4 R3
Formula Q-1
5
wherein
(i) R', R? and R? are as follows:

(@  R', R?and R®independently H, —~SO,CF3, —SO3H, —NH,, —
C(O)N(R®SO;H, ~CH,C(0)COORs, ~OH, —C,_4alkyl-COOR’
10 (e.g., -CH,COOR?), -P(0)(OR®), =C,salkyl-P(O)(OR"),
(e.g.,—CH,P(O)(OR?);), -OCH,COOR?’; —C(O)N(R®)S(0).R’, -
C(H)=C(OH)C(O)OR’, -C(O)N(R4)(Rp), -OCH,C(O)N(R4)(Ry)
or —C(H)(NH,)COOR’;
()  R”and R’ are independently COOR?; or
15 (¢)  R?and R’ are independently <OH or -OCH,COOR® and R' is —
COOR?;
(ii)  R*isaH or C 4alkyl (e.g., methyl);
(iii)  R’isaH or C,alkyl (e.g., ethyl);
(iv)  R%is H or C,4alkyl;
20 (v)  R7isCalkyl (e.g., methyl);
(vi) R, and Ry, are independently H or C,_salkyl,

in free, salt or prodrug form.

2. The compound according to claim |, wherein said compound is a compound of

25 formula Q-11:
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(e.g.,-CH2P(0) (OR5)2), -OCH2COOR5; -C(0)N(R6)S(0)2R7, - C(H)=C(OH) C(0)ORS5,
-C(0)N(RARDb), -OCH2C(0) N(RARb) or -C(H) (NH2)COOR5; (b) R2 and R3 are

i ndependewIl2910008R3; or 15(c)R2 and R3 are independent | yCTM2@0/000@CH2 COOR5
and Rl is - COOR5; (ii)R4A is a Hor G _4dalkyl (e.g., nethyl); (iii)R5 is a
Hor G,talkyl (e.g., ethyl); (iv)R6 is Hor G _4alkyl; 20(v)R7 is

Cl _4al kyI (e.g., nmethyl); (vi)1l2, and Rb are independently H or Cmal kyl, in
free, salt or prodrug form 2.The conmpound according to claim1, wherein
sai d conpound is a conpound of;"25formula QII: whergin (i)Ri, R2 and R3
are as follows: (a) R, R2 and R3 are i ndepende H, -S02CF3, - SO03H,
-NH2, 5-C(0) N(R6) SO3H, - CH2®{0) BEOR5Y kyl - COOR5 (e.g.

- CH2COORS5), -P(0) (0R5) 2, .RZCHZP(O)(ORS) 2)

- OCH2CO0R5; - C(0) N(R6) % 'N= F=C( OH) C(0) N(Ra) (Rb),
-OCH2C(0) N( Ra) (Rb) or 0C(H) (NH2) COORS @* (b)R°R2 and R3 are |ndependently
-OH or -OCH2COORS and Rl is -CORmula(@i) R4 is a Hor Cl.4alkyl (e.g.

met hyl ) ;

wherein
(i) R', R? and R? are as follows:
(a)  R',R?and R’ are independently H, ~SO,CFs, —~SO3;H, -NH,,
5 | —C(O)N(R%)SO3H, —CH,C(O)COORs, -OH, —C_salkyl-
COOR’ (e.g., CH,COOR?), -P(O)(OR?),, —-C;.salkyl-
P(O)(OR’), (e.g.,~CH2P(0)(OR?),), -OCH,COOR?; —
C(O)N(R®S(0),R”,~C(H)=C(OH)C(O)OR’, -
C(OIN(R4)(Ry), -OCH2C(O)N(Ra)(Rp) or —
10 C(H)(NH,)COOR? or

(b)  R%and R’ are independently —OH or -OCH,COOR?” and R’

is —-COOR’;

(i) R%isaH orC,4alkyl (e.g., methyl);
(iii) R’isaH or C alkyl (e.g., ethyl);
15 (iv)  R®is H or C,alkyl;
(v)  R’isCalkyl (e.g., methyl),
(vi) R, and Ry, are independently H or C,_4alkyl,

in free, salt or prodrug form.

20 3. The compound according to claim 1 or 2, wherein said compound is a compound

of formula Q-111:

NH,
R1
N
NT YT Y
/“\ F / N R?
H,N N N I
R* R3
Formula Q-111
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(iti)R5S is a Hor Cl4alkyl (e.g., ethyl); 15(iv)R6 is 1-1 or C _4al kyl;
(v) R7is CG,talkyl (e.g., nmethyl), (vi) Ra and Rb are

i ndependewol2zgiod10907CL. 4alkyl, in free, salt or prodrug fPoTrasS2&10800bhe
conmpound according to claim1 or 2, wherein said conmpound is a conmpound of
formula Q111: Fornmula Q111 74 wherein (i) R, R2 and R3 are

i ndependent |y Jere §OZCF3 -S03H, -NH2, - C(0) N(R6)803H - CH2C( 0) COOR5,

-01-1, -Cl.4al kyl - - CHZCOCRS) P(0) (0R5)2, -C1
al kyl - P(0) (OR5) 2({e. gR,-RZm&Bﬁ(aG) ipdrrsdeptly Hoéézé)@@% HeNHNCRG) S(0) 2R7, -
C(H) =C( OH) C(0) OR5, - b)eH,CRAESOR), NORB ICOORX NH2) COORS;
i) RAis a Hor g(%tlﬁl b]ﬂ]l %Cl?rzesth ; ;Illg)_ég%?ksﬂa Hor(%(’ _aal kyl
g., ethyl): 10(| V) Qﬁlz‘{:@OIR brp@)(@ﬁéda k9l4a|ky| P(O)OR’): (84-—R7 is Cl_4al kyl
g.,smethyl); sRa@@ql e 1yHor G _4al kyl ,
fre , salt or prodru H P(f(gyéﬂ )?25 C%b[gtrm @ﬂ???@%nﬁ
C(H) C(OH)C(O)OR5 C(O)N(Ra)(Rb) OCHZC(O)N(Ra)(Rb) or —
C(H)(NHz)COOR’;
(ii) R*is a H or C,alkyl (e.g., methyl);
(i)  R’isaH or Calkyl (e.g., ethyl);
10 (iv)  R%is H or C4alkyl;

) R’ is C/.qalkyl (e.g., methyl);

=N

i

e.
e.
in

(vi) R, and Ry, are independently H or C;_4alkyl,

in free, salt or prodrug form.

15 4. A compound of formula Q-1V:

NH, .
R
N
NT X AN
)l\ = = N R?
N N N |
R* R3

Formula Q-1V

wherein
(i)  R' R%and R’ independently H, ~SO,CF3, -SO3H, -NH,, —
C(O)N(R®)SO;H, -CH,C(0)COORs, ~OH, —C;_4alkyl-COOR® (e.g., -
20 CH,COOR?), —~P(0)(OR?),, —C, salkyl-P(O)(OR?), (e.g.,—
CH,P(O)(OR?),), ~OCH,COOR’; —C(O)N(R®)S(0),R’ ~
C(H)=C(OH)C(0)OR>, ~C(H)(NH2)COOR?’, -COOR?®, C(O)N(R,)(Ry)
or -OCH,C(O)N(R,)(Ry);
(i)  R*isaH or Calkyl (e.g., methyl);
25 (iii)  R’isaH or Cialkyl (e.g., ethyl);
(iv)  R%is H or Cyalkyl;
(v) R is C,.salkyl (e.g., methyl);
(vi) R, and R, are independently H or C,_alkyl,
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Formula Q1 V wherein (i) RI, R2 and R3 independently H, -S02CF3, -S03H, -N
H2, - C(0)N(R)SO03H, -CH2C(0)COOR5, -OH, -Cl_4al kyl-COOR5 (e.g., -

20CH2 COORSD,2010A(1090¢ OR5) 2, - Cl. 4al kyl - P(0) (OR5) 2 (e. g., - PCHARRAN(O0RH) 2) ,

- OCH2COOR5; - C(0) N(R6) S(0) 2R7,- C(H) =C(OH) C(0)0R5"', -C(H) (NH2) COOR5,
-COOR5, C(O)N(Ra) (Rb) or -OCH2C(O0)N(Ra) (Rb); (ii) R4 is a H or C 4al kyl
(e.q. ”Eﬁqh‘bée)salt%‘éb}ddh)gﬂérms a Hor Cl4dalkyl (e.g., ethyl); (iv) R6 is H or
Cl. 4al kyl; (v) R7 is CIL 4alkyl (e.g., methyl); (V|) Ra and Rb are
|ndependently H or Cl4al kyl, in free, salt or prodrug form

H2NN, . .. . 5., , NZPhe-compourd A&':ordin-g-to any oflclaims 1 M, wher€ir the ecompound NselebElg CH3 1

from a group consisting of:

ané RS

o
Q.

OH OH O

HZNYN\ N\
| H
= > N
N
NH,

o
o/’\
/

H | N N NH;

NH,
4 ZZN
|
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......... 0 H2 NN, ,N T2 20, ..,. "...- "....zz, N..,.....y.7...."
A U ".."NH NNH  H2N NH NH, ,P. HOIl OH NH2 NNN )1.H H2NN11'1.
WO 2010/110907 PCT/US2010/000904

NH, Q\
N

N R N NH,

M A J H

H,N” N N

NH NH,

NH N
H3C>s/ = 72BN

O/B J\
NN NS
N N7 NH
N N
N _ NH
= N

NH,

HO OH

HyC

NH
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0 NH2Ove Owve H2N).e. N. 61130 NH2Z HZN NN OH O 1' ILI NN H2N N N6113
in free, salt or prodrug form 5 6. A conpound of forrmula V. H3C

WO 2010/110907 PCT/US2010/000904
N N
HzN\“/ ] AN HN N\ N\
N A = NH \ﬁ/
N N = - NH
NH, N
NH,
P«
HO” ™0

OH HO” X0

b4
N N
HZNT n e
N _~= 7 NH
N
NH,

P
HO” 1X0
OH

NH,

NH, @COOH
NSNS N
A A J H

H,N” N7 N

b

o)

NH, /@E“\OMe
N OMe
X
ij IR §
N~ N 3

NH,
NN Ny OH
A A ST

5 H,N” N7 N

e L
N OH

N~ AN N O

A')I i T

H,N

H,N” N7 N
NH,
N N\jﬁN _OH
I — = éH (o]
HZN/L\N N 3
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NH2 0 R1 Formul a V wherei n: A is a heteroaryl

WO 2010/110907

NH,

~
H,N

2

o
N NH

AN 2

P~ i~ CH3 (0]

and HeN7 NN

in free, salt or prodrug form.

5 6. A compound of formula V:

H;C N
Y AN .
| .
N / N\A/ \
R1
NH,

F

Formula V
wherein:

A is a heteroaryl, e.g.,
Y
N\/N

R' is C,.galkyl-COOR? (e.g, -CH,COOR?)
R? is H or C4alkyl (e.g., methyl);

10

in free, salt or prodrug form.

15 7. A compound of formula VI:

HSCTN\ T1
N N X N
i
NH, o o

Formula VI

wherein:

79

e.g.,

N

10

PCT/US2010/000904

CH,

0]

NSNSy O/\H/OH N L NN NH,
)I\ NP C':H (0] )l\ — '
H,N” N7 N 3 N



Rl is Cl1_8al kyl -COOR2 (e.g, -CH2COOR2) R2 is Hor O _aal kyl (e.g.,
nmet hyl ) ; in free, salt or prodrug form 15 7. A conpound of formula Vi:
H3CN  RIWOIN01N/1(0907 PCT/US2010/000904

X is a Cy4alkyl, e.g., ethyl;
R' and R? are independently H or C._8alkyl-P(O)(OR3)(OR4), eg, - -
CH,CH,P(O)(OR?*)(OR™);
R’ and R* are independently H, C,_4alky! (e.g., ethyl) or C,.‘;alkyI-OC(O)R5 (e.g., -
5 CH,CH,OC(O)R’;
R’ is C 4alkyl (e.g., t-butyl),

in free, salt or prodrug form.

8. A method for the treatment or prophylaxis of an infection comprising
10 administering to a subject in need thereof an effective amount of a compound

according to any of claims 1-7, in free, pharmaceutically acceptable salt or prodrug

form.
9. The method according to any of claims 8, wherein the infection is a Gram-positive
15 or Gram-negative bacterial infection.
10. The method according to claim 8 or 9, wherein the bacterial infection is selected

from a group consisting of Moraxella catarrhalis, Klebsiella pneumoniae,
Staphylococcus epidermidis, Streptococcus viridans, Enterococcus faecium,

20 Staphylococcus aureus, Bacillus anthracis, Francisella tularensis, Streptococcus
preumoniae, Pseudomonas aeruginosa, Acinetobacter baumannii, Brucella
melitensis, Escherichia coli, Haemophilus influenzae, Listeria monocytogenes,
Salmonella enterica, Vibrio cholerae, Enterococcus faecalis, Yersinia pestis,

Bacillus subtilis, Streptococcus pyogenes and Borrelia burgdorferi.

25
1. The method according to claim 8, 9 or 10, wherein the bacterial infection is a
Staphylococcus aureus infection.
12. The method according to any of claims 8-11, wherein the compound is selected
30 from: -
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R2 Formula VI wherein: Xis a C _aalkyl, e.g., ethyl; RI and R2 are

i ndependently H or C _8al kyl -P(0) (0OR3) (OR4), e.g, - CH2CH2P(0) (OR3) (OR4);
R3 and RAaweaneiomo®pendent|y H, Cl4al kyl (e.g., ethyl) orCTUSd@0lyi90OC( 0) RS
(e.g., - 5CH2CH20C(0)R5; R5 is Cl4dalkyl (e.g., t-butyl), in free, salt or
prodrug form 8. A nethod for the treatnent or prophylaxis of an infection

conprising l0adm nistering to ax b'\g M. need thereof an effective anount
of a conmpound according to any of ﬁ|aIPB 1-7,Hin free, pharnaceutically
P

accept abl e d'a drug” m 9% N zeQrding to any of clains
8,vmaeinthﬂineqyon@s G am itive 150
i nfection. 10. e t hrad yding to claim8

am negati ve bacteri al

, Wherein the bacterial
infection is sel¥cted from roup consi sting of IMbraxella catarrhalis,
Kl ebsi el | B-pneunoni ae, St aphyl ecoccus epi der mi dfs, ©St r ept ococcus viri dans,
Enterococcu$bmaecmun]NZOStaphoncoccus aureus, Bacillus anthracis,
Franci sel |l a tdui?éh I S,1St rept ococcus pneunoni ae, Pseudonobnas aer ugi nosa,
Aci net obact er UBANI | Bru¢ella melitensis, Escherichia coli, Haenophilus
i nfluenzae, Listeyla notyt ogg Yy Sal nonel |l a enterica, Vibrio cholerae,
Ent er ococcus faeaal,i s, Yersinig gtis, Bacillus subtilis, Streptococcus
pyo genes and Borrelia burgdorf>'

HOS
HO™1]
14. 0 ,
N N
N — NH
P N
NH,
HO OH
(0]
o
?jr/o
0 (0]
H,C
>0
NH NH,
N .
K[/ / N
NS N |
N N NH,
H.N N N
2 \ﬁ/ XX
H2NTN\ N\ N = N/ NH
N = N/ NH NH,
| “OH HO” 1X0
5 OH OH

81



25 11. The nmethod according to claim8,9 or
I nfection is a Staphyl ococcus aureus infection.

10, wherein the bacteri al

any of clwpres108t1a9;7 wherein the conpound is sel ected 30PCOMS2010/8B0904
NH, NNN H2 NH2.0 110HHO | 'O OHOH H2N NH NH2 H2N H NH2

H,N N N
T
N — NH
= N
NH,

HO (6]
H,N N N
RDOY
N > NH
= N
NH,
P
HO” 1X0
OH

and
NH,

NH, /[::j/i\COOH
NS NN
AL J H

H,NT N7 N

2

in free, pharmaceutically acceptable salt or prodrug form.

5
15. The method according to any of claims 14, wherein said infection is by an
infectious agent which is resistant to a drug that is not a riboswitch ligand.
16.  The method according to any of claims 14-15, wherein the infection is an infection
10 which is resistant to one or more drugs selected from a group consisting of a
penicillin, vancomycin, cephalosporin and methicillin.
17.  The method according to any of claims 14-16, wherein the infection is a
methicillin-resistant Staphylococcus aureus infection.
15
18. A pharmaceutical composition comprising a compound as described in any of
claims claims 1-7, in free, pharmaceutically acceptable salt or prodrug form, in
admixture with a pharmaceutically acceptable diluent or carrier.
20 19. Use of a compound as described in any of claims 1-7, in free, pharmaceutically

82

12. The method according to



,P? HO1 "0 OH and ITHH2N N Nin free, pharmaceutically acceptable salt
or prodrug form 5 15. The nethod according to any of clains 14, wherein
sai d i nf ewDI2010/11890By an i nfectious agent which is resistramuscaomaoaoug t hat
is not a riboswitch ligand. 16. The nethod according to any of clains
14-15, wherein the infection is an infection 10which is resistant to one or

nore drugs sel &@ﬁﬁ’ﬂ)lé gmr%rcgfr@g%nﬁocn%l &Bame&fcapcoa%gl%h hécdrdig@conyci n,
cephal osporin and nethicillin. 17, The method according to any of cl ai s

14-16, wher ei rel2ifel§ intagmpmfagture oF meﬁ'%mmt for-thelsatmeniof & BRFiPbcoccus
aureus infection. 15 18. A pharmaceutical conposition conprising a conmpound
as described in any of clainms clainms 1-7, in free, pharmaceutically

accept abl &0-sal '{Jsecﬁ“(?f?‘@@rt@@af%r‘%}Wﬂerﬁ"aﬁlmlﬂf?woe ik bavtesiapechiaeut i cal |y
acceptabl e diluent or carrier. 2019.Use of a conpound as described in any

of clalms,{- 7’Ué&cﬁérﬁﬁ§p&@|§frﬁr?§8#¥d %He}ﬁ th@%‘?@o%ﬁ"?s' £ infekfion My HeQfrug form

or a phar maceut | cal ositi1on accordi ng t
more of the following bacteria: Moraxella catarrhal:s, Klebsiella pneumoniae,

Staphylococcus epidermidis, Streptococcus viridans, Enterococcus faecium,
Staphylococcus aureus, Bacillus anthracis, Francisella tularensis, Streptococcus
10 prneumoniae, Pseudomonas aeruginosa, Acinetobacter baumannii, Brucella
melitensis, Escherichia coli, Haemophilus influenzae, Listeria monocytogenes,
Salmonella enterica, Vibrio cholerae, Enterococcus faecalis, Yersinia pestis,

Bacillus subtilis, Streptococcus pyogenes and Borrelia burgdorferi.

15 22. Use of a compound as described in any of claims 1-7, in free, pharmaceutically
acceptable salt or prodrug form, or a pharmaceutical composition as described in
claim 18, in the manufacture of a medicament for the treatment or prophylaxis of a
condition, disease or infection selected from anthrax, staphylococcal scalded skin
syndrome (staph infections), lyme disease, pneumonia, impetigo, boils, cellulitis

20 folliculitis, furuncles, carbuncles, scalded skin syndrome, abscesses, meningitis,
osteomyelitis endocarditis, Toxic Shock Syndrome (TSS), septicemia, acute
sinusitis, otitis media, septic arthritis, endocarditis, peritonitis, pericarditis,
cellulitis, brain abscess, tularemia, urinary tract infection, empyema, food

poisoning, diarrhea and conjunctivitis.

» 23. A method for the treatment or prophylaxis of a fungal infection comprising
administering to a subject in need thereof an effective amount of a compound as
described in any of claims 1-7, in free, pharmaceutically acceptable salt or prodrug
form, or a pharmaceutical composition as described in claim 18.

30

24. A method for the treatment or prophylaxis of a condition, disease or infection
selected from anthrax, staphylococcal scalded skin syndrome (staph infections),
lyme disease, pneumonia, impetigo, boils, cellulitis folliculitis, furuncles,

carbuncles, scalded skin syndrome, abscesses, meningitis, osteomyelitis
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claim18 in the manufacture of a nedicanent for the treatnent of an

i nfection. 20. Use according to claim 19, wherein the infection is a
bact eri alwonbmetipmn. 5 21. Use according to claim18 or pL®/USadienaions t he
infection is an infection by one or nore of the foll ow ng bacteri a:
Moraxel | a catarrhalis, Klebsiella pneunoni ae, Staphylococcus epidermndis,
Str ept 0COCCUS dHidbéAANG ToRRITHOES d ARGH U nc'émaom/dté)agmoﬁtw eus,
Baci | | us ant hracis, Franci sel 'a tul arensi s, t r ept ococcus Opneunnnlae
Pseudononas aéFﬁb%ﬁ8§§aﬂh&ﬂﬁé@@%ﬁ@*%&P%ﬁ@nﬁﬁmﬁmaﬂgm%@@hﬂwsdEWFtenS|s
Escheri chi a_cOlosoest RARRRI, WHfarl bl FRARR, b RIEL kR4 BBROGKS AifRE Snd

Sal monel | a enterica, Vibrio cholerae, Enterococtus faecalts, Yersinia
pestis, Bacil | G@8IuBEAtitis, Fgmprﬁm&mw@custom@bgewe@eemtdje@oﬁmedffeatwe
burgdogferi. 1p22 i I in
free,Q%harnaceutlgg?ﬁaééggﬁgga p§@§% ﬁngﬁfgﬁﬁﬁﬁg]‘?dfﬁ¥:gmmﬁ'a% ceutlcal
conposi ti on ascekptabld wédr prodedgform, 18 a nharMahathalmmﬁmo$IUOreasﬁescanhmm canment
for the treatngpt, @ prophylaxis of a condition, disease or infection

sel ected fron1anthrax st aphyl ococcal scal ded ski n syndrone (staph

i nfections), lyme dlsease pneunoni a, inpetigo, boils, cellulitis

20fol liculitis, furuncles, carbuncles, scal ded skin syndrone, abscesses,
meningitis, osteomyelitis endocarditis, Toxic Shock Syndrone (TSS),
septicem a, acute sinusitis, otitis nedia, septic arthritis, endocarditis,
peritonitis, pericarditis, cellulitis, brain abscess, tularem a, urinary
tract infection, enpyema, food poisoning, diarrhea and conjunctivitis. 25
23. A nmethod for the treatnment or prophylaxis of a fungal infection
conprising admnistering to a subject in need thereof an effective anount
of a compound as described in any of clains 1-7, in free, pharnmaceutically
acceptable salt or prodrug form or a pharmaceutical conposition as
described in claim18. 30 24. A nethod for the treatnent or prophylaxis of
a condition, disease or infection selected from anthrax, staphyl ococcal
scal ded skin syndrone (staph infections), |lynme disease, pneunoni a,

i npetigo, boils, cellulitis folliculitis, furuncles, carbuncles, scal ded
skin syndrome, abscesses, nmeningitis, osteonyelitis endocarditis, Toxic
Shock Syndrone (TSS), septicemia, acute sinusitis, otitis nedia, septic
arthritis, endocarditis, peritonitis, pericarditis, cellulitis, brain
abscess, tularem a, urinary tract infection, enpyema, food poisoning,

di arrhea and conjunctivitis, conprising adm nistering to a subject in need
t hereof an effective anbunt of a Conpound as described in any of clains
1-7, in free, pharmaceutically acceptable salt or prodrug form or a

phar maceuti cal conposition as described in claim18.
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