CLAIMS

We claim:
1. A compound of Formula I:

@

wherein R is hydrogen or C, , alkyl,

W—X—Y is O(CH,),_,O; Ar is an optionally substituted
aromatic ring selected from the group consisting of phe-
nyl and naphthyl, or an optionally substituted heteroaro-
matic ring selected from the group consisting of quino-
linyl, isoquinolinyl, quinazolinyl, quinoxalinyl, pyridyl,
indolyl, triazolyl, benzoxazolyl, benzimidazolyl, indoli-
nyl and benzotriazolyl; wherein

when Ar is an aromatic ring, it is optionally substituted by
at least one group selected from the group consisting of
benzoxazolyl, carboxyl, carboxyalkylC(1-3), carboxy-
alkylC(1-3)oxy, alkylC(1-3)oxycarbonylalkylC(1-3),
alkylC(1-3)oxycarbonylalkylC(1-3)oxy, tetrazolyl, tet-
razolylalkylC(1-3) and tetrazolylalkylC(1-3)oxy; and
Aris optionally substituted by additional substituents; or
a pharmaceutically acceptable salt or substituted deriva-
tive thereof.

2. The compound of claim 1, wherein R is C, _, alkyl.

3. The compound of claim 1, wherein R is ethyl.

4. The compound of claim 1, wherein Ar is substituted by
at least one group selected from the group consisting of ben-
zoxazolyl, nitro, carboxyl, carboxyalkylC(1-3), carboxy-
alkylC(1-3)oxy, alkylC(1-3)oxycarbonylalkylC(1-3), alkylC
(1-3)oxycarbonylalkylC(1-3)oxy, tetrazolyl,
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tetrazolylalkylC(1-3) and tetrazolylalkylC(1-3)oxy, Ar is fur-
ther substituted at one or more available positions with at least
one group selected from the group consisting of alkyl, sub-
stituted alkyl, cycloalkyl, substituted cycloalkyl, trifluorom-
ethyl, aryl, substituted aryl, halogen, amino, substituted
amino, alkoxy, aryloxy, hydroxyl and nitro.

5. The compound of claim 4, wherein Ar is 4-quinolinyl or
substituted 4-quinolinyl.

6. The compound of claim 1, wherein R is ethyl, W—X—Y
is O(CH,);0 and Ar is quinolinyl or substituted 4-quinolinyl.

7. The compound of claim 2, wherein Ar is substituted by
at least one group selected from the group consisting of ben-
zoxazolyl, nitro, carboxyl, carboxyalkylC(1-3), carboxy-
alkylC(1-3)oxy, alkylC(1-3)oxycarbonylalkylC(1-3), alkylC
(1-3)oxycarbonylalkylC(1-3)oxy, tetrazolyl,
tetrazolylalkylC(1-3) and tetrazolylalkylC(1-3)oxy, Ar is fur-
ther substituted at one or more available positions with at least
one group selected from the group consisting of alkyl, sub-
stituted alkyl, cycloalkyl, substituted cycloalkyl, trifluorom-
ethyl, aryl, substituted aryl, halogen, amino, substituted
amino, alkoxy, aryloxy, hydroxyl and nitro.

8. The compound of claim 1 wherein said Ar is quinolinyl
or substituted 4-quinolinyl.

9. The compound of claim 3, wherein Ar is substituted by
at least one group selected from the group consisting of ben-
zoxazolyl, nitro, carboxyl, carboxyalkylC(1-3), carboxy-
alkylC(1-3)oxy, alkylC(1-3)oxycarbonylalkylC(1-3), alkylC
(1-3)oxycarbonylalkylC(1-3)oxy, tetrazolyl,
tetrazolylalkylC(1-3) and tetrazolylalkylC(1-3)oxy, Ar is fur-
ther substituted at one or more available positions with at least
one group selected from the group consisting of alkyl, sub-
stituted alkyl, cycloalkyl, substituted cycloalkyl, trifluorom-
ethyl, aryl, substituted aryl, halogen, amino, substituted
amino, alkoxy, aryloxy, hydroxyl and nitro.

10. The compound of claim 9, wherein said Ar is quinolinyl
or substituted 4-quinolinyl.
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11. The compound of claim 4, wherein W-X-Y 1is
O(XCH,),_40.

12. The compound of claim 1, wherein said compound is is
the following compound or a pharmaceutically acceptable
salt thereof of the following compound:

NH,
1\i /L\\\‘/;O;/\/ O P I
HzN/I\N/ >~ N

2,4-diamino-6-ethyl-5-(3-(quinolin-4-yloxy)propoxy)py-
rimidine.
13. The compound of claim 1, wherein said compound is
the following compound, or a pharmaceutically acceptable
salt thereof of the following compound:

Cl

2,4-diamino-6-ethyl-5-(3-(6-chloro-quinolin-4-yloxy)
propoxy)pyrimidine.
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14. The compound of claim 1, wherein said compound is as
follows, or a pharmaceutically acceptable salt thereof of the
following compound:

F
NH>
O (@]
SORne
HZN/I\N/ R A

2,4-diamino-6-ethyl-5-(3-(6-fluoro-quinolin-4-yloxy)
propoxy)pyrimidine.

15. The compound of claim 1, wherein said compound is
the following compound, or a pharmaceutically acceptable
salt thereof of the following compound:

NH>
'tﬁ/\/ g
HZN/]\N/ N
CH;

2,4-diamino-6-ethyl-5-(3-(2-methylquinolin-4-yloxy)
propoxy)pyrimidine.
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16. The compound of claim 1, wherein said compound is
the following compound, or a pharmaceutically acceptable
salt thereof of the following compound:

F
NI,
l\i)\IO\/\/\\/O P |
ZNJ\N/ N N

CHj4

2,4-diamino-6-ethyl-5-(3-(7-fluoro-2-methylquinolin-4-
yloxy)propoxy)pyrimidine.

17. The compound of claim 1, wherein said compound is
the following compound, or a pharmaceutically acceptable
salt thereof of the following compound:

NH, ()/v\cozp.

2,4-diamino-6-ethyl-5-(3-(2-(3-carboxypropoxy)phe-
noxy)propoxy)pyrimidine, wherein R is H.
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18. The compound of claim 1, wherein said compound is
the following compound or a pharmaceutically acceptable
salt thereof of the following compound:

NH, O/\/\\COZR

Soane
A
LN N

2,4-diamino-6-ethyl-5-(3-(2-(3-carboxypropoxy)phe-
noxy)propoxy)pyrimidine ethyl ester, wherein R is Et.

19. The compound of claim 1, wherein said compound is
the following compound, or a pharmaceutically acceptable
salt thereof:

NH> COsR
O O
N7 X S~ N
J|\ Z
H,N N

2,4-diamino-6-ethyl-5-(3-(2-(2-carboxyethyl)phenoxy)
propoxy)pyrimidine ethyl ester, wherein R is Et.
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20. The compound of claim 1, wherein said compound is
the following compound, or a pharmaceutically acceptable
salt thereof of the following compound:

NH> CO>R
O O
)\ =
H,N N

2,4-diamino-6-ethyl-5-(3-(2-(2-carboxyethyl)phenoxy)
propoxy)pyrimidine, wherein R is H.

21. The compound of claim 1, wherein said compound is
the following compound, or a pharmaceutically acceptable
salt thereof of the following compound:

2,4-diamino-6-ethyl-5-(3-(6-(3-carboxypropoxy)-2-me-
thylquinolin-4-yloxy)-propoxy )pyrimidine.
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22. The compound of claim 1, wherein said compound is
the following compound, or a pharmaceutically acceptable
salt thereof of the following compound:

O
O/\/\n/ ~_
O
NH,

t;/\/ |
|
112N/I\N/ ~N

2,4-diamino-6-ethyl-5-(3-(6-(3-carboxypropoxy)-2-me-
thylquinolin-4-yloxy)-propoxy)pyrimidin ethyl ester.

23. The compound according to claim 20, wherein the
compound is a pharmaceutically acceptable hydrochloride
salt of the following compound:

NH, COzR
O O
N = \/'\/
P
N N

2,4-diamino-6-ethyl-5-(3-(2-(2-carboxyethyl)phenoxy)
propoxy)pyrimidine, wherein R is H.
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24. A pharmaceutical formulation comprising a compound
of Formula (I):

@
NH,

Y-
N AN \.X/\

Ar
J|\/

LN N R

wherein R is hydrogen or C, , alkyl,

W—X—Y 1s O(CH,), ,O;

Ar is an optionally substituted aromatic ring selected from
phenyl and naphthyl, or an optionally substituted het-
eroaromatic ring selected from the group consisting of
quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl,
pyridyl, indolyl, triazolyl, benzoxazolyl, benzimida-
zolyl, indolinyl and benzotriazolyl; wherein

when Ar is an aromatic ring, it is substituted by at least one
group selected from the group consisting of benzox-

azolyl, carboxyl, carboxyalkylC(1-3), carboxyalkylC
(1-3)oxy, alkylC(1-3)oxycarbonylalkylC(1-3), alkylC
(1-3)oxycarbonylalkylC(1-3)oxy, tetrazolyl,
tetrazolylalkylC(1-3) and tetrazolylalkylC(1-3)oxy; and
Aris optionally substituted by additional substituents; or
a pharmaceutically acceptable salt or substituted deriva-
tive thereof.
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25. The pharmaceutical formulation according to claim 24,
wherein said compound is the following compound or a phar-
maceutically acceptable hydrochloric acid salt thereof:

NH, CO5R
O O
N X p - W o
P
H,N N

2,4-diamino-6-ethyl-5-(3-(2-(2-carboxyethyl)phenoxy)
propoxy)pyrimidine, wherein R is H.

26. A method of synthesis, comprising the steps of:
alkylating ArOH according to Scheme 1,

Scheme 1

(CH3) 14
OH
o7 SNig
X
O - O
N/ P
. N
® (ia)

wherein LG is a suitable leaving group and wherein said
alkylation step is a step in the method of synthesizing of
compounds of Formula (I):

59



@

wherein R is hydrogen or C, _, alkyl,

W is O or CH,,

X is (CH,),_, and is optionally substituted with a hydroxyl
group,

Y is CH,, O, S, N(Z), wherein Z is H, acyl, alkyl, or aryl;

Ar is a substituted aromatic ring comprising phenyl or
naphthyl, or an optionally substituted heteroaromatic
ring selected from the group consisting of quinolinyl,
isoquinolinyl, quinazolinyl, quinoxalinyl, pyridyl,
indolyl, triazolyl, benzoxazolyl, benzimidazolyl, indoli-
nyl and benzotriazolyl; and wherein when Ar is an aro-
matic ring, it is substituted by at least one group selected
from the group consisting of acyl, benzoxazolyl, nitro,
carboxyl, carboxyalkylC(1-3), carboxyalkylC(1-3)oxy,
alkylC(1-3)oxycarbonylalkylC(1-3), alkylC(1-3)oxy-
carbonylalkylC(1-3)oxy, tetrazolyl, tetrazolylalkylC(1-
3)and

tetrazolylalkylC(1-3)oxy; and Ar is optionally substituted
by additional substituents; or a pharmaceutically accept-
able salt or substituted derivative thereof.
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27. The method of synthesis according to claim 26,
wherein the alkylating step includes alkylating Ar according
to Scheme 2,

Scheme 2
(CHz)3
N v Lo

To /
(i) (iia)
wherein LG is a suitable leaving group and wherein said

alkylation step is a step in the method of synthesizing of
compounds of Formula (I):

)

wherein R is hydrogen or C, _, alkyl,
W is O or CH,,
X is (CH,),_, and is optionally substituted with a hydroxyl

group,
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Y is CH,, O, S, N(Z), wherein Z is H, acyl, alkyl, or aryl;

Ar is a substituted aromatic ring comprising phenyl or
naphthyl, or an optionally substituted heteroaromatic
ring selected from the group consisting of quinolinyl,
isoquinolinyl, quinazolinyl, quinoxalinyl, pyridyl,
indolyl, triazolyl, benzoxazolyl, benzimidazolyl, indoli-
nyl and benzotriazolyl; and wherein when Ar is an aro-
matic ring, it is substituted by at least one group selected
from the group consisting of acyl, benzoxazolyl, nitro,
carboxyl, carboxyalkylC(1-3), carboxyalkylC(1-3)oxy,
alkylC(1-3)oxycarbonylalkylC(1-3), alkylC(1-3)oxy-
carbonylalkylC(1-3)oxy, tetrazolyl, tetrazolylalkylC(1-
3) and

tetrazolylalkylC(1-3)oxy; and Ar is optionally substituted
by additional substituents; or a pharmaceutically accept-
able salt or substituted derivative thereof.

28. A method to treat a subject in need of treatment for
malaria, which method comprises administering to said sub-
ject an effective amount of a compound of claim 1.

29. The method of claim 28, wherein the subject is a subject
in need of treatment for a drug-resistant or non-resistant strain
of malaria.

30. The method of claim 29, wherein the drug-resistant
strain of malaria is a strain that is resistant to at least one
antifolate drug.

31. The method of claim 30, wherein the drug-resistant
strain of malaria is resistant to at least one antifolate drug
selected from the group consisting of cycloguanil, chlorcy-
cloguanil, pyrimethamine or other DHFR inhibitors.

32. The method of claim 30, wherein the drug-resistant
strain of malaria is an antifolate-resistant strain having one or
more mutations in its DHFR protein sequence.

33. The method of claim 32, wherein the antifolate-resis-
tant strain of malaria has at least two mutations selected from
the group consisting of 16(ala to val), S1(asn to ile), 59(cys to
arg), 108(ser to asn), 108(ser to thr), and 164(le to leu).
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34. The method of claim 32, wherein the antifolate-resis-
tant strain of malaria has at least one mutation selected from
the group consisting of 16(ala to val), S1(asn to ile), S9(cys to
arg), 108(ser to asn), 108(ser to thr), and 164(ile to leu).

35. The method of claim 32, wherein the antifolate-resis-
tant strain of malaria has at least one mutation selected from
the group consisting of 16(ala to val) and 108(ser to thr).

36. The method of claim 28, wherein the treatment is an
oral treatment.
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CLAIMS

We claim;

I. A compound of Formula I:

wherein

R is hydrogen or C).4 alkyl;

W is O or CHa.

X is (CHy),4 and is optionally substituted witlf a hydroxyl group;

Y is CHy, O, S, or N(Z), wherein Z is H #r optionally substituted acyl, alkyl, or aryl;

Ar is a substituted aromatic ring copiprising phenyl or naphthyl, or an optionally substituted
heteroaromatic ring selected frop the group consisting of quinolinyl, 1soquinolinyl, quinazolinyl,
quinoxalinyl, pyridyl, indoly)/ triazolyl, benzoxazolyl, benzimidazolyl, indolinyl and benzotiiazolyl;

wherein

when Ar is an aromgfic ring, it is substituted by at least one group selected from the group
consisting of acyl/benzoxazolyl, nitro, carboxyl, carboxyalkylC(1-3), carboxyallkylC(1-3)oxy,
alkylC(1-3)oxfcarbonylalkylC(1-3), alkylC(1-3)oxycarbonylalkylC(1-3)oxy, tetrazolyl,
tetrazolylajkylC(1-3) and tetrazolylalkylC(1-3)oxy; and Ar is optionally substituted by additional

substityénts; or a pharmaceutically acceptable salt or substituted derivative thereof.

2./ The compound of claim 1, wherein R is Cj.4 alkyl.
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3. The compound of claim 1, wherein R is ethyl.

4. The compound of claim 1, wherein Ar is substituted at one or more available posions with at

least one group selected from the group consisting of alkyl, substituted alkyl, cycloalkyl, substituted

cycloalkyl, trifluoromethyl, aryl, substituted aryl, halogen, amino, substituted ayino, alkoxy,

aryloxy, hydroxy! and nitro.

5. The compound of claim 4, wherein W-X-Y is O(CH2)240.,
6. The compound of claim 5, wherein said Ar is quinolinyl or sybstituted 4-quinolinyl.
7. The compound of claim 6, wherein W-X-Y is O(CH;)s
8.  The compound of claim 4, wherein W-X-Y is O(CH3)2.4S or O(CHz),4NZ.

9. The compound of claim 8, wherein said Ar igAuinolinyl or substituted 4-quinolinyl.
10. The compound of claim 9, wherein W-X-Y is O(CH,)5.50.

11. The compound of claim 1, whereiy/R is ethyl, W-X-Y is O(CH2);0, and Ar is quinolinyl or

substituted 4-guinolinyl.

12. The compound of claim 1Y, wherein said Ar is quinolinyl or substituted 4-quinolinyl.
13. The compound of cldm 12, wherein W-X-Y is O(CHy)s.sO.

14. The compound 4f claim 4, wherein W-X-Y is O(CHj)p.4.

15, The compgund of claim 14, wherein said Ar is quinoliny] or substituted 4-quinolinyl.

mpound of claim 15, wherein W-X-Y is O(CHj)1.50.

A'he compound of claim 2, wherein Ar is substituted at one or more available positions with at

st one group selected from the group consisting of alkyl, substituted alkyl, cycloalkyl, substituced

51



cycloalkyl, trifluoromethyl, aryl, substituted aryl, halogen, amino, substituted amino, alkoAy,

aryloxy, hydroxyl and nitro,

18. The compound of claim 17, wherein W-X-Y is O(CHz)240.

19. The compound of claim 18, wherein said Ar is quinolinyl or substitutedA-quinolinyl.
20. The compound of claim 19, wherein W-X-Y is O(CHz)350.
21. The compound of claim 17, wherein W-X-Y is O(CH2)2.4S.
22, The compound of claim 21, wherein said Ar is quinolin
23. The compound of claim 22, wherein W-X-Y is O(CH)3.50.
24, The compound of claim 17, wherein W-X-Y i¥O(CHa),4NZ.
25. The compound of claim 24, wherein said Ar is quinolinyl or substituted 4-quinolinyl.
26. The compound of claim 25, wherein/W-X-Y is O(CHa)3.50.

27. The compound of claim 17, whérein W-X-Y is O(CHzy)p4.

28. The compound of claim 27, wherein said Ar is quinolinyl or substituted 4-quinolinyl.
29. The compound of clyrn 28, wherein W-X-Y is O(CH,)s.s0.

30. The compound ¢f claim 3, wherein Ar is substituted at one or more available positions with at

least one group sefected from the group consisting of alkyl, substituted alkyl, cycloalkyl, substituted

cycloalkyl, triffioromethyl, aryl, substituted aryl, halogen, amino, substituted amino, alkoxy,

aryloxy, hydroxy! and nitro.
31. THe compound of claim 30, wherein W-X-Y is O(CHy),40.

32. The compound of claim 31, wherein said Ar is quinolinyl or substituted 4-quinolinyl.
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33, The compound of claim 32, wherein W-X-Y is O(CH2)3.50.
34. The compound of claim 30, wherein W-X-Y is O(CH2)24S.
35. The compound of claim 34, wherein said Ar is quinolinyl or substituteg/4-quinolinyl.
36. The compound of claim 35, wherein W-X-Y is O(CHa)3.50.
37. The compound of claim 30, wherein W-X-Y is O(CH,)z 4NZ.
38. The compound of claim 37, wherein said Ar is quinoliny)/or substituted 4-quinolinyl.
39. The compound of claim 38, wherein W-X-Y is O(C}42)3.50.

40. The compound of claim 30, wherein W-X-Y is O(CH2),.4.

41, The compound of claim 40, wherein said Af is quinolinyl or substituted 4-quinolinyl.

42, The compound of claim 41, wherein W-X-Y is O(CHy)3.s0.

43. A method to treat a subject in need of treatment for malaria, which method comprises

administering to said subject an effgctive amount of a compound of claim 1.

44, The method of claim 43, wherein the subject is a subject in need of treatment for a drug-

resistant or non-resistant stpdin of malaria.

45, The method of clarin 44, wherein the drug-resistant strain of malaria is a strain that iy resistant

to at least one antifofate

46. 'The method of claim 45, wherein the drug-resistant strain of malaria is registant to at Jeast one
antifolate didg selected from the group consisting of cycloguanil, chlorcycloguanil, pyrimethamine

or other PHEFR inhibitors.

47. fhe method of claim 45, wherein the drug-resistant strain of malaria is an antifolate-resistant

sirain having one or more mutations in its DHFR protein sequence.

53



48. The method of claim 47, wherein the antifolate-resistant strain of malaria has at leag/two
mutations selected from the group consisting of 16(Ala->Val), 51(Asn->1le), S9(Cys7 Arg),
108(Ser-> Asn), 108(Ser—>Thr), and 164(Jle-> Leu).

49, The method of claim 47, wherein the antifolate-resistant strain of malarig/has at least one
mutation selected from the group consisting of 16(Ala-> Val), 51(Asn->llg), 5)(Cys-> Arg),
108(Ser—> Asn), 108(Ser—>Thr), and 164(Tle-> Leu).

50. The method of claim 47, wherein the antifolate-resistant strai/of malaria has at least one

mutation selected from the group consisting of 16(Ala~> Val) apfi 108(Ser—>Thr).

S1. The method of claim 43, wherein the treatment is an ofal treatment,

52. The compound of claim 1, wherein said compoupd is P113, or a pharmaceutically acceptable

salt thereof,

53. The compound of claim 1, wherein said gbmpound is P149, or a pharmaceutically acceptable

salt thereof,

54. The compound of claim 1, whereih said compound is P153, or a pharmaceutically acceptable

salt thereof.

55. The compound of claim ¥, wherein said compound is P154, or a pharmaceutically acceptable

salt thereof.

56. The compound of claim 1, whetein said compound is P157, or a pharmaceutically acceptable

salt thereof,

57. The comyfound of claim I, wherein said compound is P135, or a pharmaceutically acceptable

sal( thereof,
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59. The compound of claim 1, wherein said compound is P195, or a pharmaceutically acceptable

salt thereof,

60. The compound of claim 1, wherein said compound is P218, or a pharmagtutically acceptable

salt thereof,

61. The compound of claim 1, wherein said compound is P169, or afharmaceutically acceptable

salt thereof.

62. The compound of claim 1, wherein said compound is P29, or a pharmaceutically acceptable

salt thereof,
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