
CLAIMS 

1. A compound or salt thereof selected from the group consisting of: 

R2 

I 
a compound of formula (I); R6 (I), wherein in fonnula (I): 

R1, R2, R3, R4, R5, R6, R7 and R8 are independently H, alkyl, substituted alkyl, 

cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, 

substituted alkynyl, phenyl, substituted phoim, phenylalkyl, substituted 

phenylalkyl, aryl, substituted aryl, arylalto$, substituted arylalkyl, 

heteroarylalkyl, substituted heteroarylafkyl, heteroaryl or substituted 

heteroaryl; / 

or R1 and R2, R3 and R4, R5 and R6, or R/ and R8 independently combine as to form a 

biradical selected from the grgmp consisting of 3-hydroxy-pentane-l,5-diyl, 6-

hydroxy-cycloheptane-l,4/aiyl, propane-l,3-diyl, butane- 1,4-diyl and 

pentane-1,5-diyl; / 

each occurrence of X is independently selected from the group consisting of bond, 

NH,NR9and 0; sfnd, 

each occurrence of R9is independently alkyl or substituted alkyl; 

R1, R2, R3, R4, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 

alkynyl, phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, 

a compojmd of formula (II): 

-150-



substituted aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted 

heteroarylalkyl, heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and Rs independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl,/ 

6-hydroxy-cycloheptane-l,4-diyl, propane-l,3-diyl, butane-1,4-diyl and / 

pentane-l,5-diyl; / 

each occurrence of X is independently selected from the group consisting pibond, 

NH,NR9andO; / 

each occurrence of R9 is independently alkyl, or substituted alkyl; / 

R10 is H, halogen, CN, amidino, amido, carboxy, carboxamido, hydrazino, OH, alkyl 

or substituted alkyl, alkoxy or substituted alkoxy, or thieralkoxy or substituted 

thioalkoxy; and, / 

R1, R2, R3,R4, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 

alkynyl, phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, 

substituted aryl, a?ylalkyl, substituted arylalkyl, heteroarylalkyl, substituted 

heteroarylalkyl/heteroaryl or substituted heteroaryl; 

or Rl and R2, R3 an<f R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical Selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 

6-hydjmy-cycloheptane-l,4-diyl, propane-l,3-diyI, butane-l,4-diyl and 

pentane-l,5-diyl; 

each occurrence of X is independently selected from the group consisting of bond, 

/NH, NR9 and O; 

10 is H, halogen, CN, amidino, amido, carboxy, carboxamido, hydrazino, OH, alkyl 

a compound of formula (III): (III), wherein in formula (III): 

eaon occurrence of R9 is independently alkyl or substituted alkyl; and 
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or substituted alkyl, alkoxy or substituted alkoxy, or thioalkoxy or substituted 

thioalkoxy; 

and any combinations thereof. / 

2. The compound of claim 1, wherein the compound is selected from the 

group consisting of: / 

N2,N6-Dimethyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamiEfe; 

N2,N4,N6,N8-Tetra-w-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; / 

N2,N6-Di-«-butyl-N4,N8-di-rt-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-te(raamine; 

N2,N6-Di-/-propyl~N4sN8-di-^propyl-pyrimido[554-d]pyrimidine-2,4,&S-telraamine; 

N2,N6-Dimethyl-N4-/?-propyl-N8-prop-2-ynyl-pyrimido[5,4-d]pyrimiaine-2,4,6,8-tetraamine; 

N2,N6-Bis-(N-methoxy(N-methy!)amino)-N4,N8-bis-«-propylamjno-pyrimido[5,4-d] 

pyrimidine; / 

N-(6-Chloro-4,8-6w-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-0)N-dimethyl-

hydroxyl amine; / 

N2,N6-Bis-(N-Methoxy(N-methyl)amino)-N4,N8-bis/n-propylamino-pyrimido[5,4-d] 

pyrimidine hydrochloride; / 

N2-Methyl-N4,N8-di-H-propyl-pyrimido[5,4-d3pyrimidine-2,4}8-triamine; 

0,N-Dimethyl-N-(6-methylamino-4,8-bis-i^propylamino-pyrimido[5)4-d] pyrimidin-2-yl)-

hydroxylamine; / 

N4sN8-Dimethyl-N2,N6-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N2)N6-Trimethyl-N4,N8-di-/7-nropyl-pyrimido[5,4-d]pyrimidine-2)4,6,8-tetraamine; 

6-Chloro-N2-methyl-N4>N8-di-^propylpyrimido[5,4-d]pyrimidine-2>4)8-triamine; 
O 1 £ Af O N ,N -Diethyl-N -methyl-ly,N -di-H-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2-(438-Bis-n-propylamind-6-methylamino-pyrimido[5,4-d]pyrimidin-2-yl-amino)-ethanoI; 

N2-(2-Methoxy-ethyp4^6-methyl-N4}N8-di-/i-propyl- pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine/ 

N2-(2-Isopropo^y-ethyl)-N6-methyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraanine; 

N8-MetM-N4,N6-di-«-propyl-N2-(3,3,3-trifluoropropyl)-pyrimido[5,4-d]pyrimidine-2,4s6,8-

/ tetraamine 

Ny4vlethyl-N4,N8-di-73-propyl-6-(morpholin-4-yl)-pyrimido[5}4-d]pyrimidine-2,4,8-triamine; 
/ A i A 

'N -Methyl-N ,N -di-«-propyl-6-(piperidin-l-yl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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N2-Methyl-N4}N8-di-72-propyl-6-pyiTo!idin-l-yl-pyrimido[5,4-d]pyriniidine-2}4)8-tri amine; 

N2-Methyl-N4,N8-di-n-propyl-6-(4-methoxy-piperidin-l-yl)-pyrimido[5,4,-d]pyrimidine-

2,4,8-triamine; 

N2-(3-Chloro-2-methyI-benzyl)-N6~methyl-N4,N8-di-/?-propyl~pyrimido[5,4-d]pyrimidineT/ 

2,4,6,8-tetraamine; / 

N2-(3,4-Dichlorobenzyl)-N6-methyl-N4,N8-di-??-propyl-pyrimido[5,4-d]pyrimidine-#4,6,8-

tetraamine; / 

N2-(4-Fluorobenzyl)-N6-methyl-N4,N8-di-w-propyl-pyrimido[5,4-d]pyrimidine^2,4,6,8-

tetraamine; / 

6-Chloro-N4,N8-dimethyl-N2-7z-propyl-pyrimido[5J4-d]pyrimidine-2,4,8/triamine; 

N2,N2,N4,N8-Tetramethyl-N6-rt-propyl-pyrimido[5,4-d]pyrimidine-2X6,8-tetraamine; 

N2,N2-Diallyl-N4,N8-dimethyl-N6-72-propyl-pyrimido[5,4-d]pyrimraine-2,4,6,8-tetraamine; 

2-[(4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-methyl-amino]-

ethanol; / 

N2-(2-Isopropoxy-ethyl)-N4,N8-dimethyl-N6-7?-propyl-pwmido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; / 
2-[N-(2-Dimethylamino-ethyl)-N-methyl]amino-N^;N8-dimethyl-N6-w-propyl-pyrimido[5}4' 

d]pyrimidine-4,6,8-triamine; / 

2-[(4,8-Bis-methylamino-6-77-propylamino-n^rimido[5,4-d]pyrimidin-2-yl)-(2-hydroxy-

ethyl)-amino]-ethanol; / 

N2,N2-Bis-(2-methoxyethyl)-N4,N8-din^ethyl-N6-H-propyl-pyrimido[5,4-d]pyrimidine-

2,4,6,8-tetraamine; / 

6-(4-Oxo-piperidin-l-yl)-N4,N8-jiimethyl-N2-77-propylamino-pyrimido-[5,4-d]pyrimidine-

2,4,8-triamine; / 

N2-(3-Trifluoromethyl-piR^ndin-l-yl)-N4,N8-dimethyl-6-72-propylamino-pyrimido-[5,4-

d]pyrimidine-2,4(8-tri amine; 

N2-6-/;-Propylamino^N4,N8-dimethyl-2-(l,l-dioxo-thiomorpholin-4-yl)-pyrimido-[5,4-

d]pyrimidjne-2,4,8-triamine; 

N2-77-Propyl-N^N8-dimethyl-6-(4,4-difluoro-piperidin-l-yl)-pyrimido[5,4-d]pyrimidine-

2,4j£triamine; 

N^N^i^N^Tetramethyl-pyrimidofS^Hijpyrimidine^^^S-tetraamine; 

N2,N^Diethyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-letraamine; 

N^6-Di-w-butyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
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N2,N6-Bis-cyclopropylmethyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-254,658-tetraamme; 

N2)N6-Diisobutyl-N4,Ns-dimethyl-pyrimido[554-d]pyrimidine-2J4,6J8-tetraamine; 

N2>N6-DialIyl-N4,Ns-dirnethyl-pyrimido[5,4-d]pyrimidine-254)6,8-tetraamine; / 

2-Chloro-6-(N,N'-dimethyl-hydrazino)-N4N8-dimethyl-pyrimido[5,4-d]pyrimidine-4,8- / 

diamine; / 

6-(N,N,-Dimethyl-hydrazino)-N2)N25N4,N8-tetramethyl-pyrimido[5J4-d]pyrimidine^2s4,8-

triamine; / 

N4,N8-Dimethyl-6-propoxy-N2-^propyl-pyrimido[5,4-d]pyrimidine-2,4,8-trimnine; 

N4,N8-Dimethyl-N2-tt-propyl-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine%458-tri amine; 

6-Benzyloxy-N4,N8-dimethyl-N2-«-propyl-pyrimido[5,4-d]pyriniidine^,4,8-triamine; 

4>8-Bis-methylamino-6-w-propylamino-pyrimido[5>4-d]pyrimidin-2K)l; 

4,8-Bis-methy}amino-6-w-propylamino-pyrimido[5,4-d]pyrimicHne-2-carbonitrile; 

N4,N8-Dimethyl-N2-«-propyl-6-(aminomethyl)-pyrimido[5,44]pyrimidine-2,4,8-triamine; 

6-Carbamoyl-N4,N8-dimethyl-N2-/t-propyl-pyrimido[5,4-tffpyrimidine-2,4,8-triamine; 

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-wyrimidine-2-carboxylic acid; 
N-(>z-Propyl)-[4,8-bis-methylamino-6-/?-propylamino-pyrimido[5,4-d]pyrimidin-2-yl]-

amidine; / 

N4,N8-Dimethyl-N2-»-propyl-6-(4-fluorophenyl)-pyrimido[554-d]pyrimidine-254,8-triamine; 

N2-Methyl-N4,N8-di-/i-propyl-6~(4-:fluoropnenyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N4,N8-Dimethyl-N2-«-propyl-pyrimidojp,4-d]pyrimidine-2,4,8-triamine; 

6-n-Butyl-N2-methyl-N4>N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-Methoxy-N2-Methyl-N4,N8-di-^propyl-pyrimido[5,4-d]pyrimidine-2,4,8-tri amine; 

6-Methylamino-4,8-bis-/2-prop^lamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

N2,N4)N6}N8-Tetraethyl-pwmiido[5,4-d3pyrimidine-2>4,6,8-tetraamine 

2,6-Dichloro-N4,N8-dietbyl-pyrimido[5,4-d]pyrimidine-4,8-diamine; 

N4,N8-Diethyl-N2)N6-0i-«-propyl-pyrimido[5,4-d]pyrimidine-2,4)6J8-tetraamine; 

N2,N6-Bis-cyclopj^ylmethyl-N43N8-diethyl-pyrimido[5,4-d]pyrimidine-2,4s6,8-tetraamine; 

N2,N6-Diethyl-br,N8-bis-cyclopropylmelhyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N2,N6-T^hyl-N4,N8-bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

te^raamine; 

6-Chlpro-N2-ethyl-N4,N8-bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,458-triamine; 

N^^Diethyl-N^N^di-tt-propyl-pyrimido^^-dJpyrimidine^^^S-tetraamine; 

^r,N6-Dicyclopropyl-N4,N8-di-77-propyl-pyrimido[5,4-d]pyrimidine-2,4,6s8-tetraamine; 
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N2,N6-Bis-cyclopropyhnethyl-N4,N8-di-7?-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

N2,N2)N65N6-Tetramethyl-N4JN8-di-»-propyl-pyriiTiido[534-d]pyrimidine-25436,8-tetraamine; . 

N4N8-Diallyl-N2sN5-dimethyl-pyrimido[5,4-d]pyrimidine-2}4,6,8-tetraamine; / 

N2,N4,N8-Triallyl-6-[4-(4-fluorobenzyl)-piperazin-l-yl]-pyrimido[5,4-d]pyrimidine-2,4/8-

triamine; / 
6-Chloro-N2,N4N8-triallyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; / 

N2,N45N8-TriallyI-6-{4-[bis-(4-fluorophenyl)-methyl]-piperazin-l-yl}-pyrimido(5,4-d] 

pyrimidine-2,4,8 -triamine; / 
N2,N2,N6-Triethyl-N4,Ns-di-»-propyl-pyrimido[5,4-d]pyrimidine-2,4,6f8-Jietraamine; 

(4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2-yJamino)-acetic acid 

tert-butyl ester; / 

(4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid; 

N-77-Propyl-[2-(4,8-bis-methylamino-6-propylamino-pyrimidap,4-d]pyrimidin-2-ylamino)]-

acetamide; / 
(6-Chloro-4,8-bis-methylamino-pyrimido[5>4-d]pyrimi(M-2-ylamino)-acetic acid ethyl ester; 

a salt or solvate thereof, and any combinations thereof 

3. The compound of claim 1/wherein the salt is selected from the group 

consisting of sulfate, hydrogen sulfate, hemisjalfate, chloride, bromide, iodide, nitrate, 

carbonate, phosphate, hydrogen phosphatyaihydrogen phosphate, formate, acetate, 

propionate, succinate, glycolate, gluconate, lactate, malate, tartrate, citrate, ascorbate, 

glucuronate, maleate, fumarate, pyruvate, aspartate, glutamate, benzoate, anthranilate, 4-

hydroxybenzoate, phenylacetate, rnandelate, pamoate, methanesulfonate, ethanesulfonate, 

benzenesulfonate, pantothenatyirifluoromethanesulfonate, 2-hydroxyethanesulfonate,p-

toluenesulfonate, sulfanilatyeyclohexylaminosulfonate, stearate, alginate, 0-

hydroxybutyrate, salicylate, galactarate, galacturonate, saccharin, saccharate, 

glycerophosphonate, aria any combinations thereof. 

4/ A pharmaceutical composition comprising the compound of claim 1 

and at least one pharmaceutical^ acceptable carrier. 

/ 5. The composition of claim 4, further comprising at least one agent 
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selected from the group consisting of doxapram and enantiomers thereof, acetazolamide, 

almitrine, theophylline, caffeine, methylprogesterone and related compounds, sedatives that 

increase arousal threshold in sleep disordered breathing patients, benzodiazepine receptor 

agonists, orexin antagonists, tricyclic antidepressants, serotonergic modulators, adenosine/nd 

adenosine receptor and nucleoside transporter modulators, cannabinoids, orexins, melatonin 

agonists, ampakines, sodium oxybate, modafinil, armodafinil, and inhaled therapeutics. 

6. The composition of claim 5, wherein the compound an^/fhe agent are 

physically mixed in the composition. 

7. The composition of claim 5, wherein the comg/zmnd and the agent are 

physically separated in the composition. 

8. The composition of claim 4, further comprising at least one agent 

known to cause changes in breathing control. 

9. The composition in claim 8, vvherein the at least one agent is selected 

from the group consisting of opioid narcotics, benzodiazepines, sedatives, sleeping aids, 

hypnotics, propofol, and any combinations thereof. 

10. The composition/fr claim 8, wherein the compound and the agent are 

physically mixed in the composition. 

11. The composition of claim 8, wherein the compound and the agent are 

physically separated in the composition. 

12. /The composition of claim 4, wherein the composition allows for 

modified delivery of the compound following oral administration to a subject. 

13. The composition of claim 12, wherein the composition minimizes 

delivery of the compound to the stomach of the subject and maximizes delivery of the 

compound to the intestine of the subject. 
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14. 

enteric coating. 

The composition of claim 12, wherein the composition includes an 

15. The composition of claim 12, wherein the compound is contained ii/a 

pharmaceutical^ suitable capsule. 

16. The composition of claim 15, wherein the capsule contains/granules or 

powder of the compound, or an admixture of the compound with an excipienty 

17. The composition of claim 16, wherein the excipieju comprises a 

binder, disintegrant, diluent, buffer, lubricant, glidant, antioxidant, atjnmicrobial preservative, 

colorant, or flavorant 

18. The composition of claim 16, wherein/The capsule is enterically coated 

but the granules or powders of the compound are not entencally coated. 

19. The composition of claim 16/wherein the granules or powders of the 

compound are coated with an enteric coating before being placed into the capsule. 

20. The composition of j&aim 19, wherein the granules or powders of the 

compound are coated with a multiplicityof enteric coatings, as to provide delivery of drug to 
different regions of the intestine of the subject. 

21. The composition of claim 16, wherein at least a portion of the granules 

or powders of the compound^ are enterically coated. 

22. A\IQ composition of claim 21, wherein the capsule is coated with an 

enteric coating tha^Ts different from the enteric coating that coats the granules or powders of 

the compound. 

23. The composition of claim 12, wherein the compound is coated onto a 

base panicle, whereby a core comprising the drug as a coating over the base particle is 

form6. 
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24. The composition of claim 23, wherein the base particle is not 

enterically coated and the composition is contained in a pharmaceutically acceptable capsule 

that is enterically coated. 

25. The composition of claim 23, wherein the core is coated with ai 

enteric coating, thereby forming an enterically coated bead. 

26. The composition of claim 25, wherein the enterically cpated bead is 

contained in a pharmaceutically acceptable capsule. 

27. The composition of claim 26, wherein the capsule contains beads 

coated with a multiplicity of enteric coatings, so that the capsule provides delivery of the 

compound to different regions of the intestine of the subject. 

28. The composition of claim 16, further wherein the contents of the 

capsule are dissolved or suspended in a pharmaceutic^fly acceptable liquid as to provide a 

liquid-filled capsule. 

29. The composition of claim 28, wherein the capsule is enterically coated 

but the liquid formulation contained withni does not comprise an enteric coating. 

30. The composition of claim 28, wherein the granules or powders of the 

compound are enterically coatedy 

31. The composition of claim 30, wherein the granules or powders of the 

compound are coated with a multiplicity of enteric coatings, as to provide delivery of drug to 

different regions of tl>e intestine of the subject. 

The composition of claim 30, wherein the enteric coating applied to the 

capsule diffipfs from the enteric coating applied to any of the granules or powders of the 

compoui 

33. The composition of claim 15, wherein the compound is coated onto a 
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base particle to form a core comprising the compound as a coating over the base particle, 

wherein the core is suspended in a pharmaceutically acceptable liquid, and wherein the 

suspended core is placed in a capsule. 

34. The composition of claim 33, wherein the capsule is enterically ctfated 

but the core is not enterically coated. / 

35. The composition of claim 33, wherein the capsule and the core are 

enterically coated. / 

36. An effective amount of a pharmaceutical composition comprising at 

least one pharmaceutically acceptable carrier and at least one comnmind or salt thereof 

selected from the group consisting of: / 

R2 
I 

I / 
a compound of formula (I): R6 / (I), wherein in formula (I): 

R1, R2, R3, R4, R5, R6, R7 and R/are independently H, alkyl, substituted alkyl, 

cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, 

substituted alkynyl, phenyl, substituted phenyl, phenylalkyl, substituted 

phenylalkyl, am, substituted aryl, arylalkyl, substituted arylalkyl, 

heteroarylalkyl, substituted heteroarylalkyl, heteroaryl or substituted 

heteroarvif 

or R1 and R2,.R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 6-

fcydroxy-cycloheptane- 1,4-diyl, propane-l,3-diyl, butane-1,4-diyl and 

/ pentane-l,5-diyl; 

eacti occurrence of X is independently selected from the group consisting of bond, 

/ NH, NR9 and O; and, 

/ each occurrence of R9 is independently alkyl or substituted alkyl; 
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R 

Rl \ 

SN" 
N^N 
II 

R2 

X 

a compound of formula (II): 
R8' 

.R4 

•R2 

NyN 
RIO (II), wherein in formula (II)y 

R1, R2, R3, R4, R7 and R8 are independently H, alkyl, substituted alkyl-^ycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl,Substituted 

alkynyl, phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, 

substituted aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted 

heteroarylalkyl, heteroaryl or substituted heteroaryl 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting 0i3-hydroxy-pentane-l,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propaiy^-l,3-diyl, butane-1,4-diyl and 

pentane-l,5-diyl; 

each occurrence of X is independently seated from the group consisting of bond, 

NH, NR9 and O; 

each occurrence of R9 is independently alkyl or substituted alkyl; 

R10 is H, halogen, CN, amidino, amido, carboxy, carboxamido, hydrazino, OH, alkyl 

or substituted alkyl, aljroxy or substituted alkoxy, or thioalkoxy or substituted 

thioalkoxy; and, 

R2 

v* x. 
Rl 

N N 
\ 

R8' 

R10 

a compouml of formula (III): 

HyH 

X R5 

R6 
(III), wherein in formula (III): 

R2, R3, R4, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 

alkynyl, phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, 

substituted aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted 
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heteroarylalkyl, heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-l,3-diyl, butane-1,4-diyl and 

pentane-l,5-diyl; 

each occurrence of X is independently selected from the group consisting of ^6nd, 

NH, NR9 and O; 

each occurrence of R9 is independently alkyl or substituted alkyl; and 

R10 is H, halogen, CN, amidino, amido, carboxy, carboxamido, hydra£ino, OH, alkyl 

or substituted alkyl, alkoxy or substituted alkoxy, or thioajlcoxy or substituted 

thioalkoxy; 
for use in preventing or treating a breathing control disordei^r disease in a subject in 

need thereof. 

37. The pharmaceutical composition of eflaim 36, wherein the breathing 

control disorder or disease is selected from the group consisting of respiratory depression, 

sleep apnea, apnea of prematurity, obesity-hypoventilation syndrome, primary alveolar 

hypoventilation syndrome, dyspnea, altitude sickness, hypoxia, hypercapnia, chronic 

obstructive pulmonary disease (COPD), suddernnfant death syndrome (SIDS), congenital 

central hypoventilation syndrome, Alzheimer's disease, Parkinson's disease, stroke, 

Duchenne muscular dystrophy, and braiiyand spinal cord traumatic injury. 

38. The pharmaceutical composition of claim 37, wherein the respiratory 

depression is caused by an anesthetic, a sedative, a sleeping aid, an anxiolytic agent, a 

hypnotic agent, alcohol or a nicotic. 

39. 'Die pharmaceutical composition of claim 36, wherein the subject is to 

be further administered at least one additional agent useful for treating the breathing disorder 

or disease. 

40. The pharmaceutical composition of claim 39, wherein the at least one 

additionalagent is selected from the group consisting of doxapram and enantiomers thereof, 

acetazolamide, almitrine, theophylline, caffeine, methylprogesterone and related compounds, 
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sedatives that increase arousal threshold in sleep disordered breathing patients, 

benzodiazepine receptor agonists, orexin antagonists, tricyclic antidepressants, serotonergic 

modulators, adenosine and adenosine receptor and nucleoside transporter modulators, 

cannabinoids, orexins, melatonin agonists, ampakines, sodium oxybate, modafinil, 

armodafmil, and inhaled therapeutics. 

41. The pharmaceutical composition of claim 39, wherein the Compound 

and the agent are to be separately administered to the subject. 

42. The pharmaceutical composition of claim 39, wherein the compound 

and the agent are to be co-administered to the subject, further whereiii the compound and the 

agent are physically mixed or physically separated prior to being administered to the subject. 

43. The pharmaceutical composition of claim 36, wherein the subject is to 

be further administered at least one additional therapeutij/agent known to change normal 

breathing control in the subject. 

44. The pharmaceutical composition of claim 43, wherein at least one 

additional agent is selected from the group consisting of opioid narcotics, benzo-diazepines, 

sedatives, sleeping aids, hypnotics, propofol, and any combinations thereof. 

45. The pharmaceutical composition of claim 36, wherein the composition 

is to be administered in conjunction with the use of a mechanical ventilation device or 

positive airway pressure device on the subject. 

46. 

mammal or bird. 

TKe pharmaceutical composition of claim 36, wherein the subject is a 

human. 

The pharmaceutical composition of claim 46, wherein the mammal is a 

48. The pharmaceutical composition of claim 36, wherein the composition 

is ttf be administered to the subject by a nasal, inhalational, topical, oral, buccal, rectal, 
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pleural, peritoneal, vaginal, intramuscular, subcutaneous, transdermal, epidural, intratracheal, 

otic, intraocular, intrathecal or intravenous route. 

49. The pharmaceutical composition of claim 48, wherein the composition 

is to be orally administered to the subject. / 

50. The pharmaceutical composition of claim 36, wherein the^t least one 

compound is selected from the group consisting of: / 

N2>N6-Dimethyl-N43N8-di-72-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-te^aamine; 

N2,N4,N6,N8-Tetra-/2-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraaraine; 

N2,N6-Di-«-butyl-N4sN8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4<6,8-tetraamme; 

N2,N6-Di-z-propyl-N4,N8-di-/2-propyl-pyrimido[5,4-d]pyrimidine?4,4,6,8-tetraamine; 

N2,N6-Dimethyl-N4-H-propyl-N8-prop-2-ynyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
N2,N6-Bis-(N-methoxy(N-methyl)amino)-N4,N8-bis-«-propylamino-pyrimido[5)4-d] 

pyrimidine; / 

N-(6-Chloro-4,8-£/s-propylamino-pyrimido[5,4-d]pynmidin-2-yl)-0,N-dimethyl-

hydroxylamine; / 
N2,N6-Bis-(N-Metboxy(N-methyl)amino)-N4,£r-bis-n~propylamino-pyrimido[5,4-d} 

pyrimidine hydrochloride; / 

N2~Methyl-N4,N8-di-tf-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

0,N-Dimethyl-N-(6-methylamino-4,8^bis-/?-propylamino-pyrimido[5,4-d] pyrimidin-2-yl)-

hydroxylamine; / 

N4,N8-Dimethyl-N2,N6-di-»-pn2ipyl-pyrimido[5,4-d]pyrimidine-234,6,8-tetraamine; 

N2,N2,N6-Trimethyl-N4,N8-j3i-H-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

6-Cliloro-N2-methyl-N4,N^-di-«-propylpyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N2-Diethyl-N6-mefnyl-N43N8-di-72-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraainine; 

2-(4,8-Bis-7Z-propylamino-6-methylamino-pyrimido[5,4-d]pyrimidin-2-yl-amino)-ethanol; 

N2-(2-Methoxy^thyl)-N6-methyl-N4,N8~di-«-propyl- pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

N2-(2-Isoj2TOpoxy-ethyl)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5}4-d]pyiimidine-2,4,6,8-

/fetraamine; 

N8-]Methyl-N4,N6-di-72-propyl-N2-(33)3-trifluoropropyI)-pyrimido[5,4-d]pyrimidine-2)4,638-

/ tetraamine 
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N2-Methyl-N4,N8-di-77-propyl-6-(morpholin-4-yl)-pyrimido[5,4-d]pyiimidine-2,4,8-tri amine; 

N2-MethyI~N4,N8-di-72-propyl-6-(piperidin-l-yl)-pyrimido[5>4-d]pyrimidine-2,458-triamine; 

N2-Methyl-N4,N8-di-72-propyl-6-pyrrolidin-l-yl-pyrimido[5>4-d]pyrimidine-2,458-triamine; 

N2-Methyl-N4,N8-di-77-propyl-6-(4-methoxy-piperidin-l-yl)-pyrimido[5,4,-d]pyrimidine- / 

2,4,8-triamine; / 

N2-(3-Chloro-2-methy]4)enzyl)-N5-methyl-N4,N8-di-;7-propy]-p}aimido[5,4-d]pyrjmiflirie-

2,4,6,8-tetraamine; / 
N2-(354-Dichlorobenzyl)-N6-methyl-N4,N8-di-77-propyl-pyrimido[5,4-d]pyrimimne-2,4,6,8-

tetraamine; / 
N2-(4-Fluorobenzyl)-N6-methyl-N4,N8-di-72-propyl-pyrimido[5,4-d]pyrirmdine-2}4,6,8-

tetraamine; / 
6-Chloro-N4,N8-dimethyl-N2-77-propyl-pyrimido[5,4-d]pyrimidine7^,4,8-triamine; 

N2)N2,N4,N8-Tetramethyl-N6-72-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2)N2-Diallyl-N4,N8-dimethyI-N6-7?-propyl-pyrimido[5>4-d]pyrimidine-2,4>6,8-tetraamine; 

2-[(4,8-Bis-methylamino-6-72-propylamino-pyrimido[5,4^fl]pyrimidin-2-yl)-methyl-amino]-

ethanol; / 
N2-(2-Isopropoxy-ethyl)-N4,N8-dimethyl-N6-72-proQyl-pyrimido[5,4-d]pyrimidine-2J4)6)8-

tetraamine; / 

2-[N-(2-DimethyIamino-ethyl)-N-methyl]amino-N4,N8-dimethyl-N6-77-propyl-pyrimido[5,4-

d]pyrimidine-4s6,8-triamine; / 
2-[(4,8-Bis-methylamino-6-77-propylanpno-pyrimido[5,4-d]pyrimidin-2-yl)-(2-hydroxy-

ethyl)-amino]-ethanol; / 

N2,N2-Bis-(2-methoxyethyl)-N4JN^~dimethyl-N6-7j-propyl-pyrimido[5,4-d]pyrimidine-

2,4,6,8-tetraamine; / 
6-(4-Oxo-piperidin-l-yl)-N^N8-dimethyl-N2-77-propyIamino-pyrimido-[5,4-d]pyrimidine-

2,4,8-triamine; / 

N2-(3-Trifluoromethyj4>iperidin-l-yl)-N45N8-dimethyl-6-«-propylamino-pyrimido-[5,4-

d]pyrimidine-2,4>8-triamine; 

N2-6~77-Propylaoiino-N4,N8-dimethyl-2-(l,l-dioxo-thiomorpholin-4-yl)-pyrimido-[5,4-

d]pyrimidine-2,4,8-triamine; 

N2-7!-Propyl-N4,N8-dimethyl-6-(4,4-difluoro-piperidin-l-yl)-pyrimido[5,4-d]pyrimidine-

/2,4,8-triamine; 

N2)Lr,N6)N8-Tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

/ -164-



N2)N6-Diethyl-N4,Ns-dimethyI-pyrimido[5,4-d]pyrimidine-2,4,6)8-tetraamine; 
N2,N6-Di-7?-butyl-N45Ns-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
N2,N6-Bis-cyclopropylmethyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidme-2s4,6,8-tetraamin&' 
N2,N6-Diisobutyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; / 
N2,N5-Diallyl-N4,Ns-dimethyl-pyrimido[554-d]pyrimidine-2;4,6,8-tetraamine; / 
2-Chloro-6-(N,N5-dimethyl-hydrazino)-N4JN8-dimethyl-pyrimido[5,4-d]pyrimidine?4,8-

diamine; / 
6-(N,N'-Dimethyl-hydrazino)-N2,N2sN4,N8-tetramethyl-pyriniido[5,4-d]pyriii>Wine-254,8-

triamine; / 
N4,N8-Dimethyl-6-propoxy-N2-;z-propyl-pyrimido[5,4-d]pyrimidine-2,4$-tri amine; 
N4,N8-Dimetliyl-N2-n-propyl-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2,4)8-triamine; 
6-Benzyloxy-N4,N8-dimethyl-N2-?2-propyl-pyrimido[5,4-d]pyrimufine-2,4,8-triamine; 
4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimi^in-2-ol; 
4,8-Bis-methylamino-6-/j-propylamino-pyrimido[5,4-d]pynmidine-2-carbonitrile; 

4 8 2 / N ,N -Dimethyl-N -«-propyl-6-(aminomethyl)-pyrimido{5,4-d]pyrimidine-2s4,8-triamine; 
6-Carbamoyl-N4,N8-dimethyl-N2-/?-propyl-pyrimidor^4-d]pyrimidine-2,4,8-tri amine; 
4,8-Bis-methylamino-6-«-propylamino-pyrimido[5^4-d]pyiimidine-2-carboxylic acid; 
N-(«-Propyl)-[4,8-bis-methylamino-6-7?-propylamino-pyrimido[5)4-d]pyrimidin-2-yl]-

amidine; / 
N4)Ns-Dimethyl-N2-«-propyI-6-(4-fluoropnenyl)-pyrimido[5,4-d]pyrimidine-2)4,8-tri amine; 

^ A Q / N -Methyl-N ,N -di-«-propyl-6-(4-fluorophenyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
AO / N ,N -Dimetliyl-N -;2-propyI-pyrimiao[5,4-d]pyrimidine-2,4j8-triamine; 

6-w-Butyl-N2-methyl-N4)N8-di-;j/propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
6-Methoxy-N2-Methyl-N4)NMi-«-propyl-pyrimido[5,4-d]pyrimidine-2J4,8-triamine; 
6-Methylamino-4,8-bis-«-propylamino-pyrimido[5)4-d]pyrimidine-2-carbonitrile; 
N2,N4,N6,N8-Tetraethyl7^yrimido[5,4-d]pyrimidine-2)4,6,8-tetraamine 
2,6-Dichloro-N4,N8-£ftethyl-pyrimido[5>4-d]pyrimidine-4J8-diamine; 
N4J^8-DiethyI-N^6-Di-H-propyl-pyrimido[5,4-d]pyrimidine~2,4,6,8-tetraamine; 
N23N6-Bis-cyclopropyImethyl-N4,N8-diethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
N2,N6-Diethyl-N4,N8-bis-cyclopropylmethyl-pyrimido[5)4-d]pyrimidine-2J4)6)8-tetraamine; 
N2,N2,N^Triethyl->J4,N8-bis-cycIopropylinetfayl-pyriinido[5,4-d]pyrimidine-2»4,6,8-

/ tetraamine; 
6-Gnloro-N2-etliyl-N4,N8-bis-cycIopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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N2,N<3-Dietliyl-N4JN8-di-72-propyl-pyriinido[5,4-d]pyriinidme-2,436,8-tetraamine; 

N2,N6-Dicyclopropyl-N4,N8-di-77-propyl-pyrimido[5,4-d]pyrimidine-2,456,8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N'5,N8-di-7?-propyl-pyrimido[5,4-d]pyriiiiidine-2,4,6,8- v 

tetraamine; / 

N2,N2,N6,N6-Tetramethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-234)6s8-tetraaraine; 

N4,N8-Diallyl-N2,N6-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; / 

N2,N4,N8-Triallyl-6-[4-(4-fluorobenzyl)-piperazin-l-yl]-pyrimido[5,4-d]pyrimidi?4-2,4,8-

triamine; / 

6-Chloro-N2,N4,N8-triallyi~pyrimido[5,4-d]pyrimidine-2,4,8-triamine; / 

N2)N4,N8-Triallyl-6-{4-[bis-(4-fluorophenyl)-methyl]-piperazin-l-yl}-pynmido[5J4-d] 

pyrimidine-2,4,8-triamine; / 

N2,N2,N6-Triethyl-N4,N8-di-7i-propyl-pyrimido[5,4-d]pyrimidine-2^4,6,8-tetraamine; 

(4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimimn-2-ylamino)-acetic acid 

tert-butyl ester; / 

(4,8-Bis-methylaniino-6-«-propyIaiiiino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid; 

N-7?-Propyl-[2-(4,8-bis-methylamino-6-propylamino-imimido[5,4-d]pyrimidin-2-ylamino)]-

acetamide; / 

(6-Chloro-4,8-bis-methylamino-pyrimido[5,4-d]|(yrimidin-2-ylamino)-acetic acid ethyl ester; 

a salt thereof, and any combinations thereof. 

51. The pharmaceutical composition of claim 36, wherein the salt is 

selected from the group consisting ofrsulfate, hydrogen sulfate, chloride, bromide, iodide, 

nitrate, carbonate, phosphate, hydrogen phosphate, dihydrogen phosphate, formate, acetate, 

propionate, succinate, glycolatef gluconate, lactate, malate, tartrate, citrate, ascorbate, 

glucuronate, maleate, fumarcfte, pyruvate, aspartate, glutamate, benzoate, anthranilate, 4-

hydroxybenzoate, phenyl^cetate, mandelate, pamoate, methanesulfonate, ethanesulfonate, 

benzenesulfonate, pantothenate, trifluoromethanesulfonate, 2-hydroxyethanesulfonate, p-

toluenesulfonate, suifanilate, cyclohexylaminosulfonate, stearate, alginate, /3-hydroxy-

butyrate, salicylate, galactarate, galacturonate, saccharin, saccharate, and glycerol-

phosphonate/ 

/ 52. An effective amount of a pharmaceutical composition comprising at 

least/one pharmaceutically acceptable carrier and at least one compound or salt thereof 
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selected from the group consisting of: 

R! 

Rl 
N^N 

R2 

I 
X 

.R4 

\ R3 

R£ 
NyH 

X R5 

a compound of formula (I): R6 (I), wherein in formula^I): 

R1, R2, R3, R4, R5, R6, R7 and R8 are independently H, alkyl, substituted alkyl, 

cycloalkyl, substituted cycloalkyl, alkenyl, substituted/alkenyl, alkynyl, 

substituted alkynyl, phenyl, substituted phenyl, phenylalkyl, substituted 

phenylalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, 

heteroarylalkyl, substituted heteroarylalkyl, j^eteroaiyl or substituted 

heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R? independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 6-

hydroxy-cycloheptane-l,4-diyl,;propane-l,3-diyl, butane-1,4-diyl and 

pentane-l,5-diyl; 

each occurrence of X is independ^rftly selected from the group consisting of bond, 

NH, NR9 and 0; and, 

each occurrence of R9 is independently alkyl or substituted alkyl; 

Rl N 

R2 

I 
R\ /X 

N 

N^N 
II 

X' 
.R4 

'R* 

R* 
NyN 

R10 a compound of formula (II): K'u (II), wherein in formula (II): 

R1, R/(.R3,R4, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 

alkynyl, phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, 

substituted aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted 

heteroarylalkyl, heteroaryl or substituted heteroaryl; 
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or R1 and R2, R3 and R4, R5 and R6, or R7 and Rs independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 

6-hydroxy-cycloheptane- 1,4-diyl, propane-1,3-diyl, butane-1,4-diyl and . 

pentane-1,5-diyl; / 

each occurrence of X is independently selected from the group consisting of band, 

NH, NR9 and 0; / 

each occurrence of R9 is independently alkyl or substituted alkyl; / 

R10 is H, halogen, cyano, alkyl, substituted alkyl, alkoxy or substituted'alkoxy; 

R1, R2, R3, R4, R7 and R8 are independently H, alkyl, substituted alky], cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 

alkynyl, phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, 

substituted aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted 

heteroarylalkyl, heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4 JR.5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-l,3-diyl, butane-l,4-diyl and 

pentane^i,5-diyl; 

each occurrejsfce of X is independently selected from the group consisting of bond, 

NH; NR9 and 0; 

each occurrence of R9 is independently alkyl or substituted alkyl; and 

R,0is H, halogen, cyano, alkyl, substituted alkyl, alkoxy or substituted alkoxy; for use 

in preventing destabilization or stabilizing breathing rhythm in a subject in need thereof. 

and, 

a compound of formula (III): (III), wherein in formula (III): 

53. The pharmaceutical composition of claim 52, wherein the 
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destabilization is associated with a breathing control disorder or disease selected from the 

group consisting of respiratory depression, sleep apnea, apnea of prematurity, obesity-

hypoventilation syndrome, primary alveolar hypoventilation syndrome, dyspnea, altitude / 

sickness, hypoxia, hypercapnia, chronic obstructive pulmonary disease (COPD), sudden/ 

infant death syndrome (SIDS), congenital central hypoventilation syndrome, Alzheimer's 

disease, Parkinson's disease, stroke, Duchenne muscular dystrophy, and brain and Spinal cord 

traumatic injury. / 

54. The pharmaceutical composition of claim 53, wherein the respiratory 

depression is caused by an anesthetic, a sedative, a sleeping aid, an anxiolytic agent, a 

hypnotic agent, alcohol or a narcotic. / 

55. The pharmaceutical composition of claim 52, wherein the subject is to 
be further administered at least one additional agent usefu/for treating the breathing disorder 

or disease. / 

56. The pharmaceutical competition of claim 55, wherein the at least one 

additional agent is selected from the group consisting of doxapram and enantiomers thereof, 

acetazolamide, almitrine, theophylline, caffeine, methylprogesterone and related compounds, 

sedatives that increase arousal thresholds in sleep disordered breathing patients, 

benzodiazepine receptor agonists, otexin antagonists, tricyclic antidepressants, serotonergic 

modulators, adenosine and adenosine receptor and nucleoside transporter modulators, 

cannabinoids, orexins, melatonin agonists, ampakines, sodium oxybate, modafinil, 

armodafinil, and inhaled therapeutics. 

57. /The pharmaceutical composition of claim 55, wherein the compound 

and the agent are to be separately administered to the subject. 

/ 58. The pharmaceutical composition of claim 55, wherein the compound 

agent are to be co-administered to the subject, further wherein the compound and the 

e physically mixed or physically separated prior to being administered to the subject. 

59. The pharmaceutical composition of claim 52, wherein the subject is to 

-169-

and the 

agent 



be further administered at least one additional therapeutic agent known to change normal 

breathing control in the subject 

60. The pharmaceutical composition of claim 59, wherein at least one / 

additional agent is selected from the group consisting of opioid narcotics, benzo-diazepines, 

sedatives, sleeping aids, hypnotics, propofol, and any combinations thereof. / 

61. The pharmaceutical composition of claim 52, wherein/fne composition 

is to be administered in conjunction with the use of a mechanical ventilation device or 

positive airway pressure device on the subject. / 

62. The pharmaceutical composition of claim^2, wherein the subject is a 

mammal or bird. / 

63. The pharmaceutical composition/of claim 62, wherein the mammal is a 

human. / 

64. The pharmaceutical composition of claim 52, wherein the composition 

is to be administered to the subject by a nagal, inhalational, topical, oral, buccal, rectal, 

pleural, peritoneal, vaginal, intramuscular, subcutaneous, transdermal, epidural, intratracheal, 

otic, intraocular, intrathecal or intravenous route. 

65. The pharmaceutical composition of claim 64, wherein the composition 

is to be orally administered^) the subject. 

66. /The pharmaceutical composition of claim 52, wherein the at least one 

compound is selected from the group consisting of: 

N2,N6-DimethM-N4,N8-di-«-propyl-pyrimido[5)4-d3pyrimidine-2,4,6}8-tetraamine; 

N2,N4,N6,N^Tetra-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diw2-butyl-N4,N8-di->?-propyl-pyrimido[5,4-d]pyrimidine-254,6,8-tetraamme; 

N2,NKDi-/-propyl-N4,N8-di-tt-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

]^N6-Dimethyl-N4-7i-propyl-N8-prop-2-ynyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
/N2,N6-Bis-(N-methoxy(N-methyl)amino)-N4,N8-bis-7t-propylamino-pyrimido[5,4-d] 
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pyrimidine; 

N-(6-Chloro-438-6w-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-0,N-dimethyl-

hydroxylamine; 

N2,N6-Bis-(N-Methoxy(N-methyl)amino)-N4,N8-bis-n-propylamino-pyrimido[5,4-d] / 

pyrimidine hydrochloride; / 

N2-Methyl-N43N8-di-77-propyl-pyrimido[5,4-d]pyrimidine-234,8-triamine; / 

OsN-Dimethyl-N-(6-methylamino-4>8-bis-77-propylamino-pyrimido[5,4-d] pyrimidin-2-yl)-

hydroxylamine; / 

N4,N8-Dimediyl-N2,N6-di-?7-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-teti-Mmine; 

N2,N2,N6-Trimethyl-N4,N8-di-«-propyl-pyrimido[5)4-d]pyrimidine-2,4,6j8-tetraamine; 

6-Chloro-N2-methyl-N4,N8-di-7z-propylpyrimido[5,4-d]pyrimidine-2,4^o-triamine; 

N2,N2-Diethyl-N6-methyl-N4,N8-di-tt-propyl-pyrimido[5,4-d]pyrimjaine-2,4,6}8-tetraamine; 

2-(438-Bis-77-propylamino-6-methylamino-pyrimido[5,4-d]pyrimiain-2-yl-amino)-ethanol; 

N2-(2-MethQxy-ethyl)-N6-methyl-N4}N8-di-77-propyl- pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; / 
N2-(2-IsoprGpoxy-ethyl)-N6-methyl-N4,N8-di-/7-propyl-f$yrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; / 
N8-Methyl-N4)N6-di-7i-propyl-N2-(3,3>3-trifluoropTOpyl)-pyrimido[5,4-d]pyrimidine-234,6,8-

tetraamine / 
N2-Methyl-N4>N8-di-7i-propyl-6-(morpholiy4-yl)-pyrimido[5,4-d]pyrimidme-23438-tiiamine; 

N2-Methyl-N4,N8-di-«-propyl-6-(piperidjA-l-yl)-pyrimido[5,4-d]pyriinidine-2,4>8-triamine; 

N2-Methyl-N4}N8-di-77-propyl-6-pyrrdidin-l-yl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-7t-propyl-6-('wiethoxy-piperidm-l-yl)-pyrimido[5,4,-d]pyrimidine-

2,4,8-triamine; / 

N2-(3-ChIoro-2-methyl-benz^)-N6-methyl-N4,N8-di-72-propyl-pyrimido[534-d]pyrimidine-

2,4,6,8-tetraamine/ 

N2-(3)4-Dichlorobenzw-N6-methyl-N4,N8-di-77-propyl-pyrimido[5,4-d]pyrimidine-2s4,6}8-

tetraamine; / 

N2-(4-FIuorobenzyl)-N6-methyl-N45N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-234,638-

tetraan?une; 

6-Chloro-N^N8-dimethyl-N2-/z-propyl-pyrimido[5,4-d]pyrimidine-234,8-triamine; 

N2,N23N^,N8-Tetramethyl-N6-77-propyl-pyrimido[534-d]pyrimidine-234,6,8-tetraamine; 

N2,N^-Diallyl-N4,N8-dimethyl-N6-77-propyl-pyrimido[5?4-d]pyrimidine-2>4,6,8-tetraamine; 
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2-[(4)8-Bis-methylammo-6-;?-propylamino-pyrimido[5,4~dJpyrimidin-2-y])-methyl-a2Tiii'3oj-

ethanol; 

N2-(2-Isopropoxy-ethyl)-N4sN8-dimethyl-NSi-propyl-pyrimido[5,4-d]pyrimidine-2,4,638- / 

tetraamine; / 

2-[N-(2-Dimethylamino-ethyl)-N-methyl]amino-N4sN8-dimethyl-N6-/i-propyl-pyrimi<M5,4-

d]pyrimidine-4,6,8-triamine; / 

2-[(4,8-Bis-methylamino-6-H-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-(2-hyaroxy-

ethyl) -ami no] -ethanol; / 

N2,N2-Bis-(2-methoxyethyl)-N4,N8-dimethyl-N6-H-propyl-pyrimido[5,4-dJpyrimidine-

2,4,6,8-tetraamine; / 
6-(4-Oxo-piperidin-l-yl)-N4,N8-dimethyl-N2-«~propylamino-pyrimijfo-[5,4-d]pyriniidine-

2,4,8-triamine; / 
N2-(3-Trifluoromethyl-piperidin-l-yl)-N4>N8-dimethyl-6~w-pi^ylamino-pyrimido-[5,4-

djpyrimidine-2,4,8-triamine; / 

N2-6-7f-Propylamino-N4,Ns-dimethyl-2-(l,l-dioxo-thio^orpholin-4-yI)-pyrimido-[5,4-

d]pyrimidine-2,4,8-triamine; / 
N2-77-Propyl-N4,N8-dimethyl-6-(4,4-difIuoro-pipendin-l-yl)-pyrimido[5,4-d]pyrimidine-

2,4,8-triamine; / 
N2JN4,N6,N8-Tetramethyl-pyrimido[5)4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diethyl-N45N8-dimethyI-pyrimid^[5)4-d]pyrimidine-2,4)6,8-tetraamine; 

N2,N6-Di-H-butyl-N4,N8-diniethyl-pvnmido[5,4-d]pyrimidine-2,4,6)8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N^8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diisobutyl-N4,N8-diinetllyl-pyrimido[5)4-d]pyriniidine-2)4,6}8-tetraamine; 

N2,N6-Diallyl-N4,N8-dimet^l-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2-Chloro-6-(N)N,-dimeJftyl-hydrazino)-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-4,8-

diamine; / 
6-(N,N>-Dimeth^/nydrazmo)-N2,N2,N4N3-tetramethyI-pyrimido[5s4-d]pyrimidme-2,4,8-

triamin# 
N4,N8-Dimemyl-6-propoxy-N2-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N4,N8-DimethyI-N2-«-propyl-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-Beia2y]oxy-N4,N8-dimethyl-N2-«-propyl-pyriniido[5,4-d]pyrimidine-2,4,8-triamine; 

4J£Bis-methylamino-6-;i-propylamino-pyrimido[5,4-d]pyrimidin-2-ol; 

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 
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N4,N8-Dimethyl-N2-77-propyt-6-(aminomethyl)-pyrimido[5s4-d]pyrimidine-2,4,8-triamine; 

6-Carbamoyl-N4,Ns-dimet3iyl-N2-/i-propyl-pyrimido[5,4-djpyrimidine-2,4,8-tri amine; 

4,8-Bis-methyIammo-6-«-propylamino-pyrimido[5,4-d]pyrimidine-2-carboxylic acid; 

N-(7z-Propyi)-[4,8-bis-methylamino-6-72-propylamino-pyrimido[5,4-d]pyrimidin-2-yl]- / 

amidine; / 
N4,Ns-Dimethyl-N2-77-propyl-6-(4-fiuorophenyl)-pyrimido[5,4-d]pyrimidine-2?4,8-Jnaniine; 

N2-Methyl-N4}N8-di-fi-propyl-6-(4-fluorophenyl)-pyrimido[5,4-d]pyrimidine-2j(8-triamine; 

N4,N8-Dimethyl-N2-rt-propyl-pyrimido[5)4-d3pyrimidine-2,4s8-triamine; / 

6-77-ButyI-N2-methyI-N4,Ns-di-77-propyI-pyrimido[5,4-d]pyrimidine-2A^riai™ne; 

6-Methoxy-N2-Methyl-N4,N8-di-H-propyl-pyrimido[5,4-d]pyrimidine-Z,4,8-triamme; 

6-Methylamino-4,8-bis-«-propylamino-pyrimido[5,4-d]pyrimidine72~carbonitrile; 

N2,N4sN6,N8-Tetraethyl-pyriniido[5,4-d]pyrimidine-2,4,6,8-tetr^inine 

2,6-Dicliloro-N4)N8-diethyl-pyrimido[5,4-d]pyrimidine-4)8-eHamine; 

N^N^Diethyl-N^^Di-M-propyl-pyrimidofS^-dJpyrimi^ine^^^S-tetraamine; 
N2,N6-Bis-cyciopropyImethyI-N4,N8-diethyl-pyrimida£5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2>N6-Diethyl-N4,N8-bis-cyclopropylmethyl-pyrimrao[5,4-d3pyrimidine-2,4,6,8-tetraamine; 

N2,N2,N6-TriethyI-N4,N8-bis-cyclopropylmethyJ^yrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; / 
6-Chloro-N2-ethyl-N4,N8-bis-cycloprop)4methyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N6-Diethyl-N4,N8-di-77-propyl-pyrMido[5J4-d]pyrimidine-2,4,6,8-tetraaniine; 

N2,N6-Dicyclopropyl-N4}N8-di-K-m6pyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-NsN8-di-77.-propyl-pyrimido[514-d]pyrimidine-2,4s6}8-

tetraamine; / 
N2,N2>N6)N6-Tetramethylj44,N8-di-77-propyl-pyrimido[5,4-d]pyrimidine-2,4)6,8-tetraamine; 

N45N8-Diallyl-N2,N6-djmethyl-pyrimido[5,4-d]pyrimidine-2,4)6,8-tetraamine; 

N2,N4,N8-Triallyl-6yf4-(4-fluorobenzyI)-piperazin-l-yl]-pyrimido[5,4-d]pyrimidine-2,4,8-

tri amine/ 

6-Chloro-N2,J>T,N84riallyl-pyrimido[5)4-d]pyrimidine-254,8-triamine; 

N2,N4,N8-7nallyl-6-{4-[bis-(4-fluorophenyl)-methyl]-piperazin-l-yl}-pyrimido[5,4-d] 

^yrimidine-2,4,8-triamine; 
N2,N2,N6-Triethyl-N4,N8-di-»-propyl-pyrimido[5,4-d]pyrimidine-254J6,8-tetraamine; 
r^8-Bis-methylamino-6-;i-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid 

tert-butyl ester; 
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(4,8-Bis-methylamino-6-/7-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid; 

N-7z-Propyl-[2-(4,8-bis-methylamino-6-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)]-

acetamide; 

(6-Chloro-4,8-bis-methyiamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid ethyl ester; 

a salt thereof, and any combinations thereof. / 

67. The pharmaceutical composition of claim 52, wherein the salt is 

selected from the group consisting of sulfate, hydrogen sulfate, chloride, bromide, iodide, 

nitrate, carbonate, phosphate, hydrogen phosphate, dihydrogen phosphate, fomiate, acetate, 

propionate, succinate, glycolate, gluconate, lactate, malate, tartrate, citrate; ascorbate, 

glucuronate, maleate, fiimarate, pyruvate, aspartate, glutamate, benzoate, anthranilate, 4-

hydroxybenzoate, phenylacetate, mandelate, pamoate, methanesulfonate, ethanesulfonate, 

benzenesulfonate, pantothenate, trifluoromethanesulfonate, 2-hwoxyethanesulfonate, p-
toluenesulfonate, sulfanilate, cyclohexylaminosulfonate, stearate, alginate, /3-hydroxy-

butyrate, salicylate, galactarate, galacturonate, saccharin, sefccharate, and glycerol-

phosphonate. / 

68. The compound of claim 1,.wherein the compound is N2-N6-bis-

cyclopropyhnethyl-N4,N8-dimethyl-pyrimido]#4-d]pyrimidine-2,4,6,8-tetraamine and 

wherein the X-ray powder diffraction spectrum of the compound comprises 2© values (in 

degrees) of about 8.12,9.59, 12.60,15.02; 16.33, 17.40, 18.98,20.68,21.72, 22.28,23.98, 

25.24, and 26.70. / 

69. A methoczDf preparing N2-N6-bis-cyclopropylmethyI N4, Ns-dimethyl-

pyrimido[5,4-d]pyrimidine-2<4,6,8-tetraarmne (84), comprising reacting 2,6-dichloro-N4,N8-

dimethyl-pyrimido[5,4-£n^yrimidine-4}8-diamine and cyclopropylmethylamine in a solvent. 

70. / The method of claim 69, wherein the reaction is run under heating and 

wherein (84) precipitates from the solvent once the reaction system is cooled to room 

temperature. / 

/ 71. The method of claim 69, wherein the solvent comprises >?-butanol. 
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72. 

from n-butanol. 

The method of claim 70, wherein the precipitated (84) is recrystallized 

73. The method of claim 72, wherein the recrystallized (84) has a X-n 

powder diffraction spectrum comprising 20 values (in degrees) of about 8.12, 9.59, 1/.60, 

15.02, 16.33, 17.40, 18.98, 20.68,21.72,22.28,23.98,25.24, and 26.70. 

74. The method of claim 69, wherein the 2,6-dichloro-N4*N8-dimethyl-

pyrimido[5,4-^/]pyrimidine-4,8-diamine is prepared by reacting 2,4,6,8-tpirachloro-

pyrimido[5,4-^pyrimidine and methylamine in a solvent. 

75. The method of claim 74, wherein the ratio of equivalents of 2,4,6,8-

tetrachloro-pyrimido[5,4-d]pyrimidine to methylamine is ahmit 1 : 4.5. 

76. The use of at least one pharmaceutical^ acceptable carrier and at least 

one compound or salt thereof selected from the grojxp consisting of: 

R2 

vx 
Rl 

R8' 

N X. 
*N' 

.R4 

"R3 

.x/ NyN 

X R5 

a compound of formula (I)/ R$ (I), wherein in formula (I): 

R1, R2, R3, R4, RVK6, R7 and Rs are independently H, alkyl, substituted alkyl, 

cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, 

substituted alkynyl, phenyl, substituted phenyl, phenylalkyl, substituted 

pKenylalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, 

heteroarylalkyl, substituted heteroarylalkyl, heteroaryl or substituted 

heteroaryl; 
fr R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 6-

hydroxy-cycloheptane-l,4-diyl, propane-1,3-diyl, butane-1,4-diyl and 

pentane-l,5-diyl; 
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each occurrence of X is independently selected from the group consisting of bond, 

NH, NR9 and O; and, 

each occurrence of R9 is independently alkyl or substituted alkyl; 

R2 

Rl 

"V* 
N^N 

\ 

.RA 

'R; 

R8 
NyN 

RIO a compound of formula (II): K (II), wherein in formula (II): 

R1, R2, R3, R4, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 

alkynyl, phenyl, substituted phenyl, phenylalkyl,Substituted phenylalkyl, aryl, 

substituted aryl, arylalkyl, substituted arylalkyi, heteroarylalkyl, substituted 

heteroarylalkyl, heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and ^independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 

6-hydroxy-cycloheptane-l,4-diyl,/propane-l,3-diyl, butane-l,4-diyl and 

pentane-l,5-diyl; 

each occurrence of X is independeqtfy selected from the group consisting of bond, 

NH, NR9 and 0; 

each occurrence of R9 is independently alkyl or substituted alkyl; 

R10 is H, halogen, CN, amidino, amido, carboxy, carboxamido, hydrazino, OH, alkyl 

or substituted alj£yl, alkoxy or substituted alkoxy, or thioalkoxy or substituted 

thioalkoxy; aj 

R2 

"V* 
Rx 

N^N 

R8' 

R 10 

HcyH 

X R5 
I 

R6 
a compound of formula (III): (III), wherein in formula (III): 

R1, R2, R3, R4, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 
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substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 

alkynyl, phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, 

substituted aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted 

heteroarylalkyl, heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to fonn a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,^aiyl, 

6-hydroxy-cycloheptane-l ,4-diyl, propane-l,3-diyl, butane- 1,4-diyand 

pentane-l,5-diyl; 

each occurrence of X is independently selected from the group consj^ting of bond, 

NH, NR9 and O; 

each occurrence of R9 is independently alkyl or substituted alk^l; and 

R10 is H, halogen, CN, amidino, amido, carboxy, carboxamrao, hydrazino, OH, alkyl 

or substituted alkyl, alkoxy or substituted alkoxy? or thioalkoxy or substituted 

thioalkoxy; 

in the manufacture of an effective amount of a pharmaceutical composition for the prevention 

or the treatment of a breathing control disorder or disease in a subject in need thereof, 

wherein the breathing control disorder or disease is^selected from the group consisting of 

respiratory depression, sleep apnea, apnea of prematurity, obesity-hypoventilation syndrome, 

primary alveolar hypoventilation syndrome, dyspnea, altitude sickness, hypoxia, hypercapnia, 

chronic obstructive pulmonary disease (CQPD), sudden infant death syndrome (SIDS), 

congenital central hypoventilation syndrome, Alzheimer's disease, Parkinson's disease, 

stroke, Duchenne muscular dystrophy, and brain and spinal cord traumatic injury. 

77. Hie use m claim 76, wherein the respiratory depression is caused by an 

anesthetic, a sedative, a sleeping aid, an anxiolytic agent, a hypnotic agent, alcohol or a 

narcotic. 

78. / The use of claim 76, wherein the subject is to be further administered 

at least one additional agent useful for treating the breathing disorder or disease. 

79. The use of claim 78, wherein the at least one additional agent is 

selected'from the group consisting of doxapram and enantiomers thereof, acetazolamide, 

almifnne, theophylline, caffeine, methylprogesterone and related compounds, sedatives that 
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I 

increase arousal threshold in sleep disordered breathing patients, benzodiazepine receptor 

agonists, orexin antagonists, tricyclic antidepressants, serotonergic modulators, adenosine andy 

adenosine receptor and nucleoside transporter modulators, cannabinoids, orexins, melatonii 

agonists, ampakines, sodium oxybate, modafinil, armodafmil, and inhaled therapeutics. 

80. The use of claim 78, wherein the compound and the agent pre to be 

separately administered to the subject. 

81. The use of claim 78, wherein the compound and the agent are to be co­

administered to the subject, further wherein the compound and the agent are physically mixed 

or physically separated prior to being administered to the subject 

82. The use of claim 76, wherein the sujafect is to be further administered 

at least one additional therapeutic agent known to change normal breathing control in the 

subject. 

83. The use of claim 82, wHerein at least one additional agent is selected 

from the group consisting of opioid narcotics, benzodiazepines, sedatives, sleeping aids, 

hypnotics, propofol, and any combinations thereof. 

84. The use ofclaim 76, wherein the composition is to be administered in 

conjunction with the use of ^mechanical ventilation device or positive airway pressure 

device on the subject 

85. / The use of claim 76, wherein the subject is a mammal or bird. 

86. The use of claim 85, wherein the mammal is a human. 

87. The use of claim 76, wherein the composition is to be administered to 

the/ubject by a nasal, inhalational, topical, oral, buccal, rectal, pleural, peritoneal, vaginal, 

ltramuscular, subcutaneous, transdermal, epidural, intratracheal, otic, intraocular, intrathecal 

or intravenous route. 
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88. The use of claim 87, wherein the composition is to be orally 

administered to the subject. 

89. The use of claim 76, wherein the at least one compound is selected/ 

from the group consisting of: / 

N2)N6-Dimethyl-N45N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2>4)6)8-tetraamine; / 

N2,N4,N6,N8-Tetra-77-propy]-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamme; / 

N2,N6-Di-»-butyl-N4,N8-di-rt-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraaniine; 

N2,N6-Di-i'-propyl-N4>N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2)4)6,8-t^raamine; 

N2,N6-Dimethyl-N4-rc-propyl-N8-prop-2-ynyl-pyrimido[5,4-d]pyrimidme-2,4,6}8-tetraamine; 

N2,N6-Bis-(N-methoxy(N-methyl)amino)-N4,N8-bis-«-propylamino^yrimido[5,4-d] 

pyrimidine; / 

N-(6-Chloro-4,8-6/5-propylamino-pyrimido[5,4-d]pyrimidin-24'l)-0,N-dimethyl-
hydroxylamine; / 

N2,N6-Bis-(N-Methoxy(N-methyl)ammo)-N4,N8-bis-n-nropylammo-pyrimido[5,4-d] 

pyrimidine hydrochloride; / 

N2-Methyl-N4,N8-di-72-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-tri amine; 

O>N-Dimethyl-N-(6-methylamino-4,8-bis-»-pr0pylamino-pyrimido[5,4-d] pyrimidin-2-yl)-

hydroxylamine; / 

N4>N8-DimethyI-N2,N6-di-77-propyl-pyrinndo[5,4-d]pyiimidine-2,4J6,8-tetra amine; 

N2,N2,N6-Trimethyl-N4,N8-di-/i-propv^-pyrimido[5}4-d]pyrimidine-2)4,6>8-tetraamine; 

6-Chloro-N2-methyl-N4,N8-dw7-prj^ylpyrimido[5)4-d]pyrimidine-2,4,8-triamine; 

N2,N2-Diethyl-N6-methyl-N4,N%li-7j-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2-(4J8-Bis-«-propylamino-6^nethylamino-pyrimido[5,4-d]pyrimidin-2-yl-amino)-ethanol; 

N2-(2-Methoxy-ethyl)-N®7methyl-N4,N8-di~?i-propyl- pyrimido[5,4-d]pyrimidine-2,4,6,8-
tetraamine; / 

N2-(2-Isopropoxy-eJfiyl)-N6-methyl-N4,N8-di-7?-propyl-pyrimido[5,4-d]pyrirmdine-2,4,6,8-

tetraamin^; 

N8-Methyl-N^N6-di-7i-propyl-N2-(3,3)3-trifluoropropyl)-pyrimido[5s4-d]pyrimidine-2,4,6,8-

tetnramine 

N2-Methyl-N4,N8-di-«-propyl-6-(morpholin-4-yl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
2 / 4 8 N -Methyl-N ,N -di-7z-propyl-6-(piperidin-l-yl)-pyrimido[5,4-d]pyrimidine-2}4,8-triamine; 

N^Methyl-N4,N8-di-7i-propyl-6-pyrrolidin-l-yl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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N2-Methyl-N4N8-di-/i-propyl-6-(4-methoxy-piperidin-l-yl)-pyrimido[5,4,-d]pyrimidine-

2,4,8-triamine; 

N2-(3-Chloro-2-methyl-benzyl)-N6-methyl-N4,N8-di-H-propyl-pyrimido[5,4-d]pyrimidine- / 

2,4,6,8-tetraamine; / 

N^^-Dichlorobenzyty-N^-methyl-N^N^di-tt-propyl-pyrimidofS^-dJpyrimidine^, 4*6,8-

tetraamine; / 

N2-(4-Fluorobenzyl)-N6-methyl-N4N8-di-»-propyl-pyrimido[5,4-d]p>'rimidine-2/4>6,8-

tetraamine; / 

6-Chloro-N4,N8-dimethyl-N2-;?-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N2,N4,N8-Tetramethyl-N6-7j-propyl-pyrimido[5,4-d]pyrimidine-2,4,6$-tetraamine; 

N2,N2-Diallyl-N4,N8-dimethyl-N6-»-propyl-pyrimido[5,4-d]pyrimidiiie-2,4,6,8-tetraamine; 

2-[(4>8-Bis-methylamino-6-?2-propylamino-pyrimido[5,4-d]pyrimWin-2-yl)-methyl-amino]-

ethanol; / 

N2-(2-Isopropoxy-ethyl)-N4,N8-dimethyl-N6-;2-propyl-pyriinido[5)4-d]pyrimidine-2,4>6,8-

tetraamine; / 

2-[N-(2-Dimethylamino-ethyl)-N-methyl]amino-N4,br-dimethyl-N6-/i-propyl-pyrimido[5,4-

d]pyrimidine-4,6)8-triamine; / 

2-[(4,8-Bis-methyIamino-6-w-propylamino-pyi^ido[5,4-d]pyrimidm-2-yl)-(2-hydroxy-

ethyl)-amino]-ethanol; / 

N2,N2-Bis-(2-methoxyethyl)-N4,N8-dimemyl-N6-«-propyl-pyrimido[5,4-d]pyrimidine-

2,4,6,8-tetraamine; / 

6-(4-Oxo-piperidin-l-yl)-N4,N8-diEnethyl-N2-«-propylamino-pyrimido-[5,4-d]pyrimidine-

2,4,8-triamine; / 

N2-(3-Trifluoromethyl-piperiain-l-yl)-N4,N8-dimethyl-6-?:-propylamino-pyrimido-[5,4-

d]pyrimidine-2,4,8^triamine; 

N2-6-7z-Propylamino-N%N8-dimethyl-2-(l,l-dioxo-thiomorpholin-4-yl)-pyrimido-[5,4-

d]pyrimidinj^2,4,8-triamine; 

N2-??-Propyl-N4Jr-dimethyl-6-(4,4-difluoro-piperidin-l-yl)-pyrimido[5,4-d]pyrimidine-

2,4,8-Jnamine; 

N2,N4,N6,jr-Tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,6>8-tetraamine; 

N2,N6-J2fiethyl-N4,Ns-dimethyl-pyrimido[554-d]pyrimidine-2,4,6,8-tetraamine; 

N2sN"-Di-H-butyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
* fs A 9 Isr,N -Bis-cyclopropylmethyl-N ,N -dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
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N2,N6-Diisobutyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,S-tetraamine; 
N2,N6-Diallyl-N4)Ns-diraethyl-pyrimido[5,4-d]pyiimidine-2,4,6,8-tetraamine; 
2-Chloro-6-(N)N'-dimethyl-hydrazino)-N4sN8-dimethyl-pyrimido[5,4-d]pyrimidine-4)8-

diamine; / 
6-(N,N'-Dimethyl-hydrazino)-N2JN2,N4,Ns-tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,8^ 

triamine; / 
N4,N84)imetiiyl-6-propoxy-N2-H-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine{ 

4 8 9 / N ,N -Dimethyl-N -«-propyl-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2,4,8/triamine; 
6-Benzyloxy-N4JN8-dimethyl-N2-w-propyl-pyrimido[5,4-djpyrimidine-2,4,8-tnamine; 
4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2-ol; / 
4,8-Bis-methylamino-6-7?-propylamino-pyrimido[5,4-d]pyrimidine-2-caroonitrile; 
in « / 

N ,N -Dimethyl-N -M-propyl-6-(aminomethyl)-pyrimido[5,4-d]pyrimfdme-2,4,8-triamine; 
6-Carbamoyl~N4,N8-dimethyl~N2-n-propyl-pyrimido[5,4-d]pyrimijmie-2,4,8-triamine; 
4,8-Bis-methylaniino-6-/7-propylamino-pyrimido[5,4-d]pyrimidine-2-carboxylic acid; 
N-(77-Propyl)-[4,8-bis-methylaniino-6-;z-propylamino-pyrimi<lo[5,4-d]pyrimidin-2-yl]-

amidine; / 
N4,N8-Dimethyl-N2-7z-propyl-6-(4-fluorophenyI)-pyrimiao[5,4-d]pyrimidine-2,4,8-triamine; 
N2-Methyl-N4,N8-di-»-propyl-6-(4-fIuorophenyl)-pwmdo[5,4-d]pyrimidine-2,4,8-triamine; 
N4,N8-Dimethyl-N2-;2-propyl-pyrimido[5)4-d]pyrimidine-2,4,8»triamine; 
6-«-Butyl-N2-methyl-N4,N8-di-rt-propyl-pyrin^o[5,4-d]pyrimidine-2,4,8-triamine; 
6-Methoxy-N2-Methyl-N4JN8-di~H»propyI-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
6-Methylamino-4,8-bis-«-propylamino-pynmido[5,4-d]pyrimidine-2-carbonitrile; 
N2,N4,N^N8-Tetraethyl-pyrimido[5,4-j3]pyrimidine-2,4,6,8-tetraamine 
2s6-Dichloro-N45N8-diethyl-pyrimido[5s4-d]pyrimidine-4s8-diamine; 
N4,N8-Diethyl-N2,N6-Dw7-prop#pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
N2,N6-Bis-cyclopropylmethylTN4,N8-diethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
N2,N6-Diethyl-N4,N8-bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4s6,8-tetraamine; 
N2,N2,N6-Triethyl-N4)N8/Dis-cyclopropyImethyI-pyrimido[5)4-d3pyrimidine-2,4,6,8-

tetraamine; / 
6-ChIoro-N2-ethyl-j44)N8-bis-cyclopropylmethyI-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
N2sN6-Diethyl-N^N8-di-rt-propyl-pyrimido[5,4-djpyrimidine-2,4,6,8-tetraamine; 
N2,N6-Dicyck^)ropyI-N4JN8-di-H-propyl-pyrimido[5,4-d]pyrimidine-254,6,8-telraamine; 
N2,N6-Bis/yclopropylmethyl-N4>N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-
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tetraamine; 

N2,N2,N6>N6-Tetramethyl-N4)N8-di-7i-propyl-pyrimido[5J4-d]pyrimidine-2,4J6,8-tetraamine; 

N4,N8-Diallyl-N2,N6-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N4,N8-Triallyl-6-[4-(4-fluorobenzyl)-piperazin-l-yl]-pyrimido[5,4-d]pyrimidine-2,4,8- . 

triamine; / 

6-Chloro-N2,N4,N8-triallyI-pyriniido[5,4-d3pyrimidine-2,4,8-triamine; / 

N2sN4,N8-Triallyl-6-{4-[bis-(4-fluorophenyI)-methyl]-piperazin-l-yl}-pyrimido[5s4/o] 

pyrimidine-2,4,8-triamine; / 

N2,N2,N6-Triethyl-N4JNs-di-;i-propyl-pyrimido[5,4"d]pyrimidine-2)4,6)8-tetramnine; 

(4,8-Bis<nethylamino-6-«-propylamino-pyrimido[5,4-d3pyrimidin-2-ylammo)-acetic acid 

tert-butyl ester; / 

(4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2^yIamino)-acetic acid; 

N-»-Propyl-[2-(4,8-bis-methylamino-6-propylamino-pyrimido[5<4-d]pyrimidin-2-ylamino)]-

acetamide; / 

(6-Chloro-4,8-bis-methylamino-pyrimido[5,4-d]pyrimidin4-ylamino)-acetic acid ethyl ester; 

a salt thereof, and any combinations thereof. / 

90. The use of claim 76, wherein the salt is selected from the group 

consisting of sulfate, hydrogen sulfate, chloride, bromide, iodide, nitrate, carbonate, 

phosphate, hydrogen phosphate, dihydroggn phosphate, formate, acetate, propionate, 

succinate, glycolate, gluconate, lactatymalate, tartrate, citrate, ascorbate, glucuronate, 

maleate, fiimarate, pyruvate, aspartate, glutamate, benzoate, anthranilate, 4-hydroxybenzoate, 

phenylacetate, mandelate, pamoate, methanesulfonate, ethanesulfonate, benzenesulfonate, 

pantothenate, trifluoromethanesulfonate, 2-hydroxyethanesulfonate, p-toluenesulfonate, 

sulfanilate, cyclohexylaminosulfonate, stearate, alginate, /?-hydroxybutyrate, salicylate, 

galactarate, galacturonme, saccharin, saccharate, and glycerol-phosphonate. 

M The use of at least one pharmaceutically acceptable carrier and at least 

one compouira or salt thereof selected from the group consisting of: 
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/ 

R 

Rl 

XN" 

N^N 

R2 

I 
X 

R8 

.R4 

\ R3 

NyN 

/N\ 
X R6 

compound of formula (I): R6 (I), wherein in formula (I): 

R1, R2, R3, R4, R5, R6, R7 and R8 are independently H, alkyl, substitute! alkyl, 

cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, 

substituted alkynyl, phenyl, substituted phenyl, phenyMkyl, substituted 

phenylalkyl, aryl, substituted aryl, arylalkyl, substitaied arylalkyl, 

heteroarylalkyl, substituted heteroarylalkyl, heteroaryl or substituted 

heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 i^&ependently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 6-

hydroxy-cycloheptane-l,4-diyl, propane-l,3-diyl, butane-1,4-diyl and 

pentane-l,5-diyl; 
each occurrence of X is independently'selected from the group consisting of bond, 

NH, NR9 and O; and, 

each occurrence of R9 is independently alkyl or substituted alkyl; 

R 

compound of foromla (II): 
R 

N^N 

R2 

I 
X 

.RA 

R2 

NyN 
R10 (II), wherein in formula (II): 

R1, R*1, W, R4, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 

alkynyl, phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, 

substituted aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted 

heteroarylalkyl, heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 
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biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 

6-hydroxy-cycloheptane- 1,4-diyl, propane-l,3-diyl, butane-1,4-diyl and 

pentane-l,5-diyl; 

each occurrence of X is independently selected from the group consisting ofbondy 

NH,NR9andO; / 

each occurrence of R9 is independently alkyl or substituted alkyl; / 

R10 is H, halogen, cyano, alky), substituted alkyl, alkoxy or substituted alkoxy; 

and, / 

R2 
I 

a compound of formula (III): Cul), wherein in formula (III): 

R1, R2, R3, R4, R7 and R8 are independentjy H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl,/ubstituted alkenyl, alkynyl, substituted 

alkynyl, phenyl, substituted wienyl, phenylalkyl, substituted phenylalkyl, aryl, 

substituted aryl, arylalkyl/substituted arylalkyl, heteroarylalkyl, substituted 

heteroarylalkyl, heterowyl or substituted heteroaryl; 

or Rl and R2, R3 and R4, R/'and R6, or R7 and R8 independently combine as to form a 

biradical selectee from the group consisting of 3-hydroxy-pentane-l,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-l,3-diyl, butane-1,4-diyl and 

pentane-Lo-diyl; 

each occurrenoe of X is independently selected from the group consisting of bond, 

NH/NR9 and 0; 

each occurrence of R9 is independently alkyl or substituted alkyl; and 

R10 is4is halogen, cyano, alkyl, substituted alkyl, alkoxy or substituted alkoxy; 

in the manufacture of an effective amount of a pharmaceutical composition for the 

prevention of the destabilization or for the stabilization of breathing rhythm in a subject in 

need thereof, wherein the destabilization is associated with a breathing control disorder or 

^sease selected from the group consisting of respiratory depression, sleep apnea, apnea of 
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prematurity, obesity-hypoventilation syndrome, primary alveolar hypoventilation syndrome, 

dyspnea, altitude sickness, hypoxia, hypercapnia, chronic obstructive pulmonary disease 

(COPD), sudden infant death syndrome (SIDS), congenital central hypoventilation syndrome; 

Alzheimer's disease, Parkinson's disease, stroke, Duchenne muscular dystrophy, and brain 

and spinal cord traumatic injury. / 

92. The use of claim 91 , wherein the respiratory depression i/caused by an 

anesthetic, a sedative, a sleeping aid, an anxiolytic agent, a hypnotic agent, alcohol or a 

narcotic. / 

93. The use of claim 91, wherein the subject is to/oe further administered 

at least one additional agent useful for treating the breathing disoraer or disease. 

94. The use of claim 93, wherein the at least one additional agent is 

selected from the group consisting of doxapram and enantiomers thereof, acetazolamide, 

almitrine, theophylline, caffeine, methylprogestcroncr and related compounds, sedatives that 

increase arousal threshold in sleep disordered brejfthing patients, benzodiazepine receptor 

agonists, orexin antagonists, tricyclic antidepressants, serotonergic modulators, adenosine and 

adenosine receptor and nucleoside transporter modulators, cannabinoids, orexins, melatonin 

agonists, ampakines, sodium oxybate, mOdafinil, armodafinil, and inhaled therapeutics. 

95. The use of claim 93, wherein the compound and the agent are to be 

separately administered to the subject. 

96. The use of claim 93, wherein the compound and the agent are to be co­

administered to the subject, further wherein the compound and the agent are physically mixed 

or physically separated prior to being administered to the subject. 

/ 97. The use of claim 91, wherein the subject is to be further administered 

at least one additional therapeutic agent known to change normal breathing control in the 

subject 

/ 98. The use of claim 97, wherein at least one additional agent is selected 
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from the group consisting of opioid narcotics, benzodiazepines, sedatives, sleeping aids, 

hypnotics, propofol, and any combinations thereof. 

99. The use of claim 91, wherein the composition is to be administered in 

conjunction with the use of a mechanical ventilation device or positive airway pressure / 

device on the subject. / 

100. The use of claim 91, wherein the subject is a mammal OD&ird. 

101. The use of claim 100, wherein the mammal is a human. 

102. The use of claim 91, wherein the compositions to be administered to 

the subject by a nasal, inhalational, topical, oral, buccal, rectal, pleural, peritoneal, vaginal, 

intramuscular, subcutaneous, transdermal, epidural, intratracheal, otic, intraocular, intrathecal 

or intravenous route. / 

103. The use of claim 102, wherein/me composition is to be orally 

administered to the subject. / 

104. The use of claim 91, wherein the at least one compound is selected 

from the group consisting of: / 

N^N^Dimethyl-N^N^-dwi-propyl-pvnmidotS^-dJpyrimidine^^jS-tetraamine; 

N2,N4,N6,N8-Tetra-rc-propyl-pyrimjao[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Di-K-butyl-N4,N8-di-«-pr^pyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Di-^propyl-N4,N8-di-^propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Dimethyl-N4-«-pro^yl-N8-prop-2-ynyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-(N-methoxy£N-methyl)amino)-N4,N8-bis-w-propylamino-pyrimido[5,4-d] 

pyrimidine; / 

N-(6-Chloro-4,8^'$-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-0,N-dimethyl-

hydroxylamine; 

N2,N6-Bis-j0N-Methoxy(N-methyl)amino)-N4,N8-bis-n-propylamino-pyrimido[5,4-d] 

pyrimidine hydrochloride; 
/ J o 

N -Methyl-N ,N -di-w-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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0,N-Dimethyl-N-(6-methylamino-4,8-bis-72-propylamino-pyrimido[5,4-d] pyrimidin-2-yl)-

hydroxylamine; 

N4)N8-Dimethyl-N2}N6-di-«-propyl-pyrimido[5,4-d]pyrimidine-2s4)6,8-tetraamine; 

N2,N2,N6-Trimethyl-N4,N8-di-72-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; / 

6-Chloro-N2-methyl-N4,N8-di-72-propylpyrimido[5,4-d]pyrimidine-2,4,8-triamine; / 

N2,N2-Diethyl-N6-methyl-N4)N8-di-77-propyI-pyrimido[5)4-d]pyrimidine-2,4J6,8-tetra£(niine; 

2-(4,8-Bis-72-propylamino-6-methylammo-pyrimido[5,4-d]pyrimidin-2-yl-aminoWthanol; 

N2-(2-Methoxy-ethyl)-N6-methyl-N4,N8-di-»-propyl- pyrimido[5,4-d]pyrimidin^-2,4,6,8-

tetraamine; / 

N2-(2-Isopropoxy-ethyl)-N6-methyl-N4,N8-di-72~propyl-pyrimido[5,4-d]pvnmidine-2,4,6,8-

tetraamine; / 

N8-Methyl-N4,N6-di-7z-propyl-N2-(3,3,3-trifluoropropyl)-pyrimido[#;4-d]pyrimidine-2,4,6,8~ 

tetraamine / 
2 4 8 » / N -Methyl-N ,N -di-/*-propyl-6-(moipholin-4-yl)-pyrimido[5<4-d]pyrimidine-2,4,8-triamine; 

J A / 

N -Methyl-N ,N -di-7z-propyl-6-(piperidin-l-yl)-pyrimido£5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-72-propyl-6-pyrrolidm-l-yl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-;i-propyl-6-(4-methoxy-pipericM-l-yl)-pyrimido[5,4rd]pyrimidine-

2,4,8-triamine; / 

N2-(3-Chloro-2-methyl-benzyl)-N6-methyl-N4/N8-di-72-propyl-pyrimido[5,4-d]pyrimidine-

2,4,6,8-tetraamine; / 

N2-(3,4-Dichlorobenzyl)-N6-methyl-N4,N^di-/i-propyl-pyrimido[5}4-d]pyrimidine-2,'4,6,8-
tetraamine; / 

N2-(4-Fluorobenzyl)-N6-methyl-N/^N8-di-H-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; / 

6-Chloro-N4,N8-dimethyl-N^-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N2,N4,N8-Tetramethyl^6-7i-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraarnine; 

N2,N2-Diallyl-N4,N8-dimethyl-N6-72-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2-[(4,8-Bis-methyla^nino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-methyl-amino]-

ethanol; / 

N2-(2-IsoproM*xy-ethyI)-N4,N8-dimethyl-N6-72-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

2-[N-(2^imethylamino-ethyl)-N-methyl]amino-N4,N8-dimethyl-N6-H-propyl-pyrimido[5,4-

/ d]pyrimidine-4,6,8-triamine; 

-187-



2-[(4,8-Bis-inethylamino-6->7-propylamino-pyriniido[5,4-d]pyrimidin-2-yl)-(2-hydroxy-

ethyl)-amino]-ethanol; 

N2,N2-Bis-(2-methoxyethyl)-N4,N8-dimetfiyl-N6-77-propyl-pyrimido[5,4-d]pyrimidine- / 

2,4,6,8-tetraamine; / 

6-(4-Oxo-piperidin-l-yl)-N4,N8-dimethyl-N2-77-propylamino-pyrimido45,4-d]pyrimidme-

2,4,8-triamine; / 

N2-(3-Trifluoromethyl-piperidin-l-yl)-N4,N8-dimethyl-6-7?-propylamino-pyrimi<Jo-[5,4-

djpyriniidine^^^-triamine; / 
0 A £ / N -6-»-Propylamino-N ,N -dimethyl-2-(l,l-dioxo-thiomoipholin-4-yl)-nyrimido-[5,4-

d]pyrimidine-2,4,8-triamine; / 

N2-73~Propyl-N4,N8-dimethyl-6-(4,4-difluoro-piperidin-l-y])-pyrimjao[5,4-d]pyrimidine-

2,4,8-triamine; / 

N2)N4,N6,Ns-Tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8/tetraamine; 

N2,N6-Dietftyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidin^2,4,6,8-tetraamine; 

N2,N6-Di-«-butyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2)4J6,8-tetraamine; 

N2,N6-Bis-cycIopropylmethyl-N4,N8-dimethyl-pyri^ido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diisobutyl-N4,N8-dimethyl-pyrimido[5,47a]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-DiaIlyl-N4)N8-dimethyl-pyrimido[5)4-djpyrimidine-2,4,6,8-tetraamine; 

2-Chloro-6-(N,N'-dimethyl4iydrazino)-N^N8-dimethyl-pyrimido[5,4-d]pyrimidine-4,8-

diamine; / 

6-(N,N'-Dimethyl-hydrazino)-N2,N?;N4,N8-tetramethyl-pyrimido[5)4-d]pyrimidine-2}4,8-

triamine; / 

N4,N8-DimethyI-6-propoxy-br-/z-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N4,N8-Dimethyl-N2-77-pro^yI-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2;4,8-triamine; 

6-Benzyloxy-N4,N8-dmlethyl-N2-77-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-txiamine; 

4,8-Bis-methylamino-6-77-propylamino-pyrimido[5,4-d]pyrimidin-2-ol; 

4,8-Bis-methylajnino-6-/?-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

N45N8-DimetiJyl-N2-77-propyl-6-(aminomethyl)-pyrimido[5,4-d]pyrimidine-2J4}8-triamine; 

6-Carbamidyl-N4)N8-dimethyl-N2-7t-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

4,8-Bi^methylamino-6-77-propylamino-pyrimido[5,4-d]pyrimidine-2-carboxylic acid; 

N-Of-Propyl)-[4,8-bis-methylamino-6-7T-propylamino-pyrimido[5,4-d]pyrimidin-2-yl]-

/ amidine; 

N4,N8-Dimethyl-N2-77-propyl-6-(4-fluorophenyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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N2-Methyl-N4,N8-di-H-propyl-6-(4-fluorophenyl)-pyrimido[5,4-d]pyriniidine-2}4,8-triamine; 

N4,N8-Dimethyl-N2-»-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triainine; 

6-?i-Butyl-N2-methyl-N4N8-diwi-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; . 

6-Methoxy-N2-Methyl-N4,N8-di-7j-propyl-pyrimido[5>4-d]pyrimidine-2,4,8-triamine; / 

6-Methylamino-4,8-bis-«-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; / 

N2,N4,N6,N8-Tetraethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine / 

256-DichIoro-N4)N8-diethyl-pyrimido[5,4-d]pyrimidine-4,8-diamine; / 

N4,N8-Diethyl-N2,N6-Di-7i-propyl-pyrimido[554-d]pyrimidine-2,4,6,8-tetraamWe; 

N2,N6-Bis-cyclopropylmethyl-N4,N8-diethyl-pyrimido[554-d]pyrimidine-2,4f6,8-tetraainine; 

N2)N6-Diethyl-N4,N8-bis-cyclopropylmethyI-pyrimido[5)4-d]pyrimidme4)4)6,8-tetraamine; 

N2)N2>N6-Triethyl-N4,N8-bis-cyclopropylmethyI-pyrimido[5,4-d]pymnidine-2J4,6)8-
tetraamine; / 

6-Chloro-N2-ethyl-N4,N8-bis-cyclopropyhnethyl-pyrimido[5,4-d]pyrimidine-2,4)8-triamine; 

N2,N6-Diethyl-N4,N8-di-7j-propyl-pyrimido[5,4-d]pyrimidine6,4,6,8-tetraamine; 

N2,N6-Dicyclopropyl-N4,N8-di-/z-propyl-pyrimido[5,4-d]pyrimidine-2,4}6,8-tetraamine; 

N2,N6-Bis-cyclopropylniethyI-N4)N8-di-w-propyl-pyrinndo[5J4-d]pyrimidine-2,4,6,8-

tetraamine; / 

N2,N2,N6,NG-Tetramethyl-N4}Ns-di-w-propyl-pyrimido[5,4-d3pyriraidine-2,4,6,8-tetraamine; 

N4,N8-Diallyl-N2)N6-dimethyl-pyrimido[5,4-d^pyrimidine-2,4,6,8-tetraamine; 

N2,N4,N8-Triallyl-6-[4-(4-fhiorobenzyl)-ph*erazin-l-yl]-pyrimido[5,4-d]pyrimidine-2,4,8-

triamine; / 
0 A. fl / 6-Chloro-N ,N ,N -triallyl-pyrimido[6,4-d]pyrimidine-2,4,8-triamme; 

N2,N4,Ns-Triallyl~6-{4-[bis-(4-flu^rophenyl)-methyl]-piperazin-l-yl}-pyrimido[5,4-d] 

pyrimidine-2,4,8 -triamine; 

N2,N2,N6-Triethyl-N4,N8-dy£propyl-pyrimido[5,4-d3pyrimidine-2,4,6,8-tetraamine; 

(4,8-Bis-methylamino-6-^-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid 
tert-butyl ester? 

(458-Bis-methylammo-6-tt-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid; 

N-72-Propyl-[2-64,8-bis-methylamino-6-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)]-

acetajnide; 

(6-ChIoro^4,8-bis-methylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid ethyl ester; 

A salt thereof, and any combinations thereof. 
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105. The use of claim 91, wherein the salt is selected from the group 

consisting of sulfate, hydrogen sulfate, chloride, bromide, iodide, nitrate, carbonate, 

phosphate, hydrogen phosphate, dihydrogen phosphate, formate, acetate, propionate, 

succinate, glycolate, gluconate, lactate, malate, tartrate, citrate, ascorbate, glucuronate, 

maleate, fumarate, pyruvate, aspartate, glutamate, benzoate, anthranilate, 4-hydroxybefizoate, 

phenylacetate, mandelate, pamoate, methanesulfonate, ethanesulfonate, benzenesujionate, 

pantothenate, trifluoromethanesulfonate, 2-hydroxyethanesulfonate, ̂ -toluenesjilfonate, 

sulfanilate, cyclohexylaminosulfonate, stearate, alginate, jS-hydroxy-butyrato^ salicylate, 

galactarate, galacturonate, saccharin, saccharate, and glycerol-phosphonate. 
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CLAIMS 

1. A compound or salt thereof selected from the group consisting of: 

R2 

compound of formula (I): R6 (I), wherein in formula (I): 

R1, R2, R3, R4, R5, R6, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, substituted 

aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, 

heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 6-

hydroxy-cycloheptane- 1,4-diyl, propane-l,3-diyl, butane-1,4-diyl and pentane-

1,5-diyl; 

each occurrence of X is independently selected from the group consisting of bond, NH, 

NR9 and O; and, 

each occurrence of R9 is independently alkyl or substituted alkyl; 

R1, R2, R3,R4, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, substituted 

T 
R10 compound of formula (II): (II), wherein in formula (II): 
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aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, 

heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-l,3-diyl, butane-1,4-diyl and pentane-

1,5-diyl; 

each occurrence of X is independently selected from the group consisting of bond, NH, 

NR9 and O; 

each occurrence of R9 is independently alkyl, or substituted alkyl; 

R10 is H, halogen, CN, amidino, amido, carboxy, carboxamido, hydrazino, OH, alkyl or 

substituted alkyl, alkoxy or substituted alkoxy, or thioalkoxy or substituted 

thioalkoxy; and, 

R2 

a compound of formula (III): (III), wherein in formula (III): 

R1, R2, R3, R4, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, substituted 

aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, 

heteroaryl or substituted heteroaryl; 
or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-l,3-diyl, butane-1,4-diyl and pentane-

1,5-diyl; 
each occurrence of X is independently selected from the group consisting of bond, NH, 

NR9 and O; 

each occurrence of R9 is independently alkyl or substituted alkyl; and 
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R10 is H, halogen, CN, amidino, amido, carboxy, carboxamido, hydrazino, OH, alkyl or 

substituted alkyl, alkoxy or substituted alkoxy, or thioalkoxy or substituted 

thioalkoxy; 

and any combinations thereof; 

wherein the compound is selected from the group consisting of: 

N2,N6-Dimethyl-N4,N8-di-??-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N4,N6,N8-Tetra-w-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Di-«-butyl-N4,N8-di-w-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Di-/-propyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Dimethyl-N4-w-propyl-N8-prop-2-ynyI-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-(N-methoxy(N-methyl)amino)-N4,N8-bis-«-propylamino-pyrimido[5,4-d] pyrimidine; 

N-(6-Chloro-4,8-6/s-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-0,N-dimethyl-

hydroxylamine; 

N2,N6-Bis-(N-Methoxy(N-methyl)amino)-N4,N8-bis-n-propylamino-pyrimido[5,4-d] pyrimidine 

hydrochloride; 
2 4 8 N -Methyl-N ,N -di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

0,N-Dimethyl-N-(6-methylamino-4,8-bis-«-propylamino-pyrimido[5,4-d] pyrimidin-2-yl)-

hydroxylamine; 

N4,N8-Dimethyl-N2,N6-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N2,N6-Trimethyl-N4,N8-di-7?-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

6-Chloro-N2-methyl-N4,N8-di-«-propylpyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N2-Diethyl-N6-methyl-N4,N8-di-/2-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2-(4,8-Bis-«-propylamino-6-methylamino-pyrimido[5,4-d]pyrimidin-2-yl-amino)-ethanol; 

N2-(2-Methoxy-ethyl)-N6-methyl-N4,Ns-di-«-propyl- pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

N2-(2-Isopropoxy-ethyl)-N6-methyI-N4,N8-di-7?-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

N8-Methyl-N4,N6-di-n-propyl-N2-(3,3,3-trifluoropropyl)-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine 

N2-Methyl-N4,N8-di-w-propyl-6-(morpholin-4-yl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
2 4 8 N -Methyl-N ,N -di-«-propyl-6-(piperidin-l-yl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
* A Q N -Methyl-N ,N -di-w-propyl-6-pyrrolidin-l-yl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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1\ 4 8* N -Methyl-N ,N -di-w-propyl-6-(4-methoxy-piperidin-l-yl)-pyrimido[5,4,-d]pyrimidine-2,4,8-

triamine; 

N2-(3-Chloro-2-methyl-benzyl)-N6-methyl-N4,N8-di-tt-propyl-pyrimido[5,4-d]pyrimidine-

2,4,6,8-tetraamine; 

N2-(3,4-Dichlorobenzyl)-N6-methyl-N4,N8-di-tt-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

N2-(4-Fluorobenzyl)-N6-methyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

6-Chloro-N ,N -dimethyl-N -«-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N2,N4,N8-Tetramethyl-N6-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N2-Diallyl-N4,N8-dimethyl-N6-tt-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2-[(4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-methyl-amino]-

ethanol; 

N2-(2-Isopropoxy-ethyl)-N4,N8-dimethyl-N6-?7-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

2-[N-(2-Dimethylamino-ethyl)-N-methyl]amino-N4,N8-dimethyl-N6-«-propyl-pyrimido[5,4-

d]pyrimidine-4,6,8-triamine; 

2-[(4,8-Bis-methylamino-6-tf-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-(2-hydroxy-ethyl)-

amino]-ethanol; 

N2,N2-Bis-(2-methoxyethyl)-N4,N8-dimethyl-N6-77-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

6-(4-Oxo-piperidin-l-yl)-N4,N8-dimethyl-N2-rt-propylamino-pyrimido-[5,4-d]pyrimidine-2,4,8-

triamine; 

N2-(3-Trifhioromethyl-piperidin-l-yl)-N4,N8-dimethyl-6-tt-propylarnino-pyrimido-[5,4-

d]pyrimidine-2,4,8-triamine; 
>y 4 8 N -6-«-Propylamino-N ,N -dimethyl-2-(l,l-dioxo-thiomorpholin-4-yI)-pyrimido-[5,4-

d]pyrimidine-2,4,8-triamine; 
0 A Q N -w-Propyl-N ,N -dimethyl-6-(4,4-difluoro-piperidin-l-yl)-pyrimido[5,4-d]pyrimidine-2,4,8-

triamine; 

N2,N4,N6,N8-Tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diethyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Di-«-butyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
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N2,N6-Bis-cyclopropylmethyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diisobutyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diallyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2-Chloro-6-(N,N'-dimethyl-hydrazino)-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-4,8-diamine; 

6-(N,N,-Dimethyl-hydrazino)-N2,N2,N4,Ns-tetramethyl-pyrimido[5)4-d]pyi-imidine-2,4,8-

triamine; 
4 8 2 N ,N -Dimethyl-6-propoxy-N -«-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
4 8 2 N ,N -Dimethyl-N -w-propyl-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

4 8 2 6-Benzyloxy-N ,N -dimethyl-N -«-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

4,8-Bis-methylamino-6-w-propylamino-pyrimido[5,4-d]pyrimidin-2-ol; 

4,8-Bis-methylamino-6-/7-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 
4 8 2 N ,N -Dimethyl-N -«-propyl-6-(aminomethyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

Aft 9 6-Carbamoyl-N ,N -dimethyl-N -w-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyiimidine-2-carboxylic acid; 

N-(«-Propyl)-[4,8-bis-methylamino-6-fl-propylamino-pyrimido[5,4-d]pyrimidin-2-yl]-amidine; 
A ft -J 

N ,N -Dimethyl-N -tf-propyl-6-(4-fluorophenyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
2 4 8 N -Methyl-N ,N -di-«-propyl-6-(4-fluorophenyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
/1ft 0 N ,N -Dimethyl-N -rc-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

2 4 8 6-w-Butyl-N -methyl-N ,N -di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-Methoxy-N2-Methyl-N4,N8-di-/?-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-Methylamino-4,8-bis-«-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

N2,N4,N6,N8-Tetraethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine 

2,6-Dichloro-N4,N8-diethyl-pyrimido[5,4-d]pyrimidine-4,8-diamine; 

N4,N8-Diethyl-N2,N6-Di-M-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N4,N8-diethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diethyl-N4,N8-bis-cyclopropylmethyI-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
2 2 6 4 8 N ,N ,N -Triethyl-N ,N -bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2 4 8 6-Chloro-N -ethyl-N ,N -bis-cyclopropylmethyl-pyiimido[5,4-d]pyrimidine-2J4,8-triamine; 

N2,N6-Diethyl-N4,N8-di-/7-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Dicyclopropyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N4,N8-di-77-propyl-pyiimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2)N2,N6,N6-Tetramethyl-N4,N8-di-/7-propyl-pyiimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
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N4,N8-Diallyl-N2,N6-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N4,N8-Triallyl-6-[4-(4-fluorobenzyl)-piperazin-l-yl]-pyrimido[5,4-d]pyrimidine-2,4,8-

triamine; 

6-Chloro-N2,N4,N8-triallyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N4,N8-Triallyl-6-{4-[bis-(4-fluorophenyl)-methyl]-piperazin-l-yl}-pyrimido[5,4-d] 

pyrimidine-2,4,8-triamine; 

N2>N2JN6-Triethyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

(4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid tert-

butyl ester; 

(4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid; 

N-«-Propyl-[2-(4,8-bis-methylamino-6-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)]-

acetamide; 

(6-Chloro-4,8-bis-methylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid ethyl ester; 

a salt or solvate thereof, and any combinations thereof. 

2. The compound of claim 1, wherein the salt is selected from the group 

consisting of sulfate, hydrogen sulfate, hemisulfate, chloride, bromide, iodide, 

nitrate, carbonate, phosphate, hydrogen phosphate, dihydrogen phosphate, 

formate, acetate, propionate, succinate, glycolate, gluconate, lactate, malate, 

tartrate, citrate, ascorbate, glucuronate, maleate, fumarate, pyruvate, aspartate, 

glutamate, benzoate, anthranilate, 4-hydroxybenzoate, phenylacetate, mandelate, 

pamoate, methanesulfonate, ethanesulfonate, benzenesulfonate, pantothenate, 

trifluoromethanesulfonate, 2-hydroxyethanesulfonate,/?-toluenesulfonate, 

sulfanilate, cyclohexylaminosulfonate, stearate, alginate, /3-hydroxybutyrate, 

salicylate, galactarate, galacturonate, saccharin, saccharate, glycerophosphonate, 

and any combinations thereof. 

3. A pharmaceutical composition comprising the compound of claim 1 and at 

least one pharmaceutically acceptable carrier. 

4. The composition of claim 3, further comprising at least one agent selected 

from the group consisting of doxapram and enantiomers thereof, acetazolamide, almitrine, 
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theophylline, caffeine, methylprogesterone and related compounds, sedatives that increase 

arousal threshold in sleep disordered breathing patients, benzodiazepine receptor agonists, orexin 

antagonists, tricyclic antidepressants, serotonergic modulators, adenosine and adenosine receptor 

and nucleoside transporter modulators, cannabinoids, orexins, melatonin agonists, ampakines, 

sodium oxybate, modafmil, armodafinil, and inhaled therapeutics. 

5. The composition of claim 4, wherein the compound and the agent are 

physically mixed in the composition. 

6. The composition of claim 4, wherein the compound and the agent are 

physically separated in the composition. 

7. The composition of claim 3, further comprising at least one agent known 

to cause changes in breathing control. 

8. The composition in claim 7, wherein the at least one agent is selected from 

the group consisting of opioid narcotics, benzodiazepines, sedatives, sleeping aids, hypnotics, 

propofol, and any combinations thereof. 

9. The composition of claim 7, wherein the compound and the agent are 

physically mixed in the composition. 

10. The composition of claim 7, wherein the compound and the agent are 

physically separated in the composition. 

11. The composition of claim 3, wherein the composition allows for modified 

delivery of the compound following oral administration to a subject. 

12. The composition of claim 11, wherein the composition minimizes delivery 

of the compound to the stomach of the subject and maximizes delivery of the compound to the 

intestine of the subject. 
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13. The composition of claim 11, wherein the composition includes an enteric 

coating. 

14. The composition of claim 11, wherein the compound is contained in a 

pharmaceutically suitable capsule. 

15. The composition of claim 14, wherein the capsule contains granules or 

powder of the compound, or an admixture of the compound with an excipient. 

16. The composition of claim 15, wherein the excipient comprises a binder, 

disintegrant, diluent, buffer, lubricant, glidant, antioxidant, antimicrobial preservative, colorant, 

or flavorant. 

17. The composition of claim 15, wherein the capsule is enterically coated but 

the granules or powders of the compound are not enterically coated. 

18. The composition of claim 15, wherein the granules or powders of the 

compound are coated with an enteric coating before being placed into the capsule. 

19. The composition of claim 15, wherein the granules or powders of the 

compound are coated with a multiplicity of enteric coatings, as to provide delivery of drug to 

different regions of the intestine of the subject. 

20. The composition of claim 18, wherein at least a portion of the granules or 

powders of the compound are enterically coated. 

21. The composition of claim 20, wherein the capsule is coated with an enteric 

coating that is different from the enteric coating that coats the granules or powders of the 

compound. 

22. The composition of claim 11, wherein the compound is coated onto a base 

particle, whereby a core comprising the drug as a coating over the base particle is formed. 
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23. The composition of claim 22, wherein the base particle is not enterically 

coated and the composition is contained in a pharmaceutically acceptable capsule that is 

enterically coated. 

24. The composition of claim 22, wherein the core is coated with an enteric 

coating, thereby forming an enterically coated bead. 

25. The composition of claim 24, wherein the enterically coated bead is 

contained in a pharmaceutically acceptable capsule. 

26. The composition of claim 25, wherein the capsule contains beads coated 

with a multiplicity of enteric coatings, so that the capsule provides delivery of the compound to 

different regions of the intestine of the subject. 

27. The composition of claim 15, further wherein the granules or powder of 

the compound, or an admixture of the compound with an excipient, contained within the capsule 

are dissolved or suspended in a pharmaceutically acceptable liquid as to provide a liquid-filled 

capsule. 

28. The composition of claim 27, wherein the capsule is enterically coated but 

the liquid formulation contained within does not comprise an enteric coating. 

29. The composition of claim 27, wherein the granules or powders of the 

compound are enterically coated. 

30. The composition of claim 29, wherein the granules or powders of the 

compound are coated with a multiplicity of enteric coatings, as to provide delivery of drug to 

different regions of the intestine of the subject. 

31. The composition of claim 29, wherein the enteric coating applied to the 

capsule differs from the enteric coating applied to any of the granules or powders of the 
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compound. 

32. The composition of claim 14, wherein the compound is coated onto a base 

particle to form a core comprising the compound as a coating over the base particle, wherein the 

core is suspended in a pharmaceutically acceptable liquid, and wherein the suspended core is 

placed in a capsule. 

33. The composition of claim 32, wherein the capsule is enterically coated but 

the core is not enterically coated. 

34. The composition of claim 32, wherein the capsule and the core are 

enterically coated. 

35. An effective amount of a pharmaceutical composition comprising at least 

one pharmaceutically acceptable carrier and at least one compound or salt thereof selected from 

the group consisting of: 

a compound of formula (I): R6 (I), wherein in formula (I): 

R1, R2, R3, R4, R5, R6, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, substituted 

aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, 

heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 6-

hydroxy-cycloheptane-1,4-diyl, propane-l,3-diyl, butane-1,4-diyl and pentane-

1,5-diyl; 

-159-
1933154.1 



each occurrence of X is independently selected from the group consisting of bond, NH, 

NR9 and O; and, 

each occurrence of R9 is independently alkyl or substituted alkyl; 

R1, R2, R3, R4, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, substituted 

aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, 

heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diyl and pentane-

each occurrence of X is independently selected from the group consisting of bond, NH, 

NR9 and O; 
each occurrence of R9 is independently alkyl or substituted alkyl; 

R10 is H, halogen, CN, amidino, amido, carboxy, carboxamido, hydrazino, OH, alkyl or 

substituted alkyl, alkoxy or substituted alkoxy, or thioalkoxy or substituted 

thioalkoxy; and, 

R2 

I 

a compound of formula (II): (II), wherein in formula (II): 

1,5-diyl; 

a compound of formula (III): (III), wherein in formula (III): 
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R1, R2, R3, R4, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, substituted 

aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, 

heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-l,3-diyl, butane-1,4-diyl and pentane-

1,5-diyl; 
each occurrence of X is independently selected from the group consisting of bond, NH, 

NR9 and O; 

each occurrence of R9 is independently alkyl or substituted alkyl; and 

R10 is H, halogen, CN, amidino, amido, carboxy, carboxamido, hydrazino, OH, alkyl or 

substituted alkyl, alkoxy or substituted alkoxy, or thioalkoxy or substituted 

thioalkoxy; 

for use in preventing or treating a breathing control disorder or disease, or preventing 

destabilization, or stabilizing breathing rhythm in a subject in need thereof; 

wherein the compound is selected from the group consisting of: 

N2,N6-Dimethyl-N4,N8-di-rt-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N4,N6,N8-Tetra-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Di-rc-butyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Dw-propyl-N4,N8-di-rt-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Dimethyl-N4-M-propyl-N8-prop-2-ynyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-(N-methoxy(N-methyl)amino)-N4,N8-bis-«-propylamino-pyrimido[5,4-d] pyrimidine; 

N-(6-Chloro-4,8-6zs-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-0,N-dimethyl-

hydroxylamine; 

N2,N6-Bis-(N-Methoxy(N-methyl)amino)-N4,N8-bis-n-propylamino-pyrimido[5,4-d] pyrimidine 

hydrochloride; 

N2-Methyl-N4,N8-di-rc~propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

0,N-Dimethyl-N-(6-methylamino-4,8-bis-«-propylamino-pyrimido[5,4-d] pyrimidm-2-yl)-

hydroxylamine; 

N4,N8-Dimethyl-N2,N6-di-M-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
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N2,N2,N6-Trimethyl-N4,N8-di-rt-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

6-Chloro-N2-methyl-N4,N8-di-«-propylpyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N2-Diethyl-N6-methyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2-(4,8-Bis-77-propylamino-6-methylamino-pyrimido[5,4-d]pyrimidin-2-yl-amino)-ethanol; 

N2-(2-Methoxy-ethyl)-N6-methyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

N2-(2-Isopropoxy-ethyl)-N6-methyl-N4,N8-di-??-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

N8-Methyl-N4,N6-di-rt-propyl-N2-(3,3,3-trifhioropropyl)-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine 

N2-Methyl-N4,N8-di-H-propyl-6-(morpholin-4-yl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
2 4 8 N -Methyl-N ,N -di-tf-propyl-6-(piperidin-l-yl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
2 4 8 N -Methyl-N ,N -di-tt-propyl-6-pyrrolidin-l-yl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-fl-propyl-6-(4-methoxy-piperidin-l-yl)-pyrimido[5,4,-d]pyrimidine-2,4,8-

triamine; 

N2-(3-Chloro-2-methyl-benzyl)-N6-methyl-N4,N8-di-H-propyl-pyrimido[5,4-d]pyrimidine-

2,4,6,8-tetraamine; 

N2-(3,4-Dichlorobenzyl)-N6-methyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

N2-(4-Fluorobenzyl)-N6-methyl-N4,N8-di-H-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 
4 8 2 • 6-Chloro-N ,N -dimethyl-N -«-propyl-pyrimido[5,4-d]pyrimidine-2,4>8-triamine; 

N2,N2,N4,N8-Tetramethyl-N6-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N2-Diallyl-N4,N8-dimethyl-N6-w-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2-[(4,8-Bis-methylamino-6-7?-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-methyl-amino]-

ethanol; 

N2-(2-Isopropoxy-ethyl)-N4,N8-dimethyl-N6-o-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

2-[N-(2-Dimethylamino-ethyl)-N-methyl]amino-N4,N8-dimethyl-N6-«-propyl-pyrimido[5,4-

d]pyrimidine-4,6,8-triamine; 

2-[(4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-(2-hydroxy-ethyl)-

amino]-ethanol; 
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N2,N2-Bis-(2-methoxyethyl)-N4,Ns-dimethyl-N6-H-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

6-(4-Oxo-piperidin-l-yl)-N4,N8-dimethyl-N2-w-propylamino-pyrimido-[5,4-d]pyrimidine-2,4,8-

triamine; 

N2-(3-Trifluoromethyl-piperidin-l-yl)-N4,N8-dimethyl-6-«-propylamino-pyrimido-[5,4-

d]pyrimidine-2,4,8-triamine; 

N2-6-w-Propylamino-N4,N8-dimethyl-2-( 1,1 -dioxo-thiomoipholin-4-yl)-pyrimido-[5,4-

d]pyrimidine-2,4,8-triamine; 
A i ft 

N -H-Propyl-N ,N -dimethyl-6-(4,4-difluoro-piperidin-l-yl)-pyrimido[5,4-d]pyrimidine-2,4,8-

triamine; 

N2,N4,N6,N8-Tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diethyl-N4,Ns-dimethyI-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Di-7?-butyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diisobutyl-N4JN8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diallyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2-Chloro-6-(N,N,-dimethyl-hydrazino)-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-4,8-diamine; 

6-(N,N'-Dimethyl4iydrazino)-N2,N2,N4,N8-tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,8-

triamine; 
AO 

N ,N -Dimethyl-6-propoxy-N -«-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
A £ O N ,N -Dimethyl-N -«-propyI-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-Benzyloxy-N4,N8-dimethyl-N2-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2-ol; 

4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

N4,N8-Dimethyl-N2-w-propyl-6-(aminomethyl)-pyrimido[5,4-d]pyrimidine-2,4)8-triamine; 

6-Carbamoyl-N4,N8-dimethyl-N2-/i-propyl-pyrimido[5,4-djpyrimidine-2,4,8-triamine; 

4,8-Bis-methylamino-6-rt-propylamino-pyrimido[5,4-d]pyrimidine-2-carboxylic acid; 

N-(«-Propyl)-[4,8-bis-methylamino-6-w-propylamino-pyrimido[5,4-d]pyiimidin-2-yl]-amidine; 

N4,N8-Dimethyl-N2-«-propyl-6-(4-fluorophenyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
2 4 8 N -Methyl-N ,N -di-«-propyl-6-(4-fluorophenyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N4,N8-Dimethyl-N2-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-«-Butyl-N2-methyl-N4,N8-di-rc-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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2 4 8 6-Methoxy-N -Methyl-N ,N -di-/t-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-Methylamino-4,8-bis-H-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

N2,N4,N6,N8-Tetraethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine 

2,6-Dichloro-N4,N8-diethyl-pyrimido[5,4-d]pyrimidine-4,8-diamine; 

N4,N8-Diethyl-N2,N6-Di-w-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N4,N8-diethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diethyl-N4,N8-bis-cyclopropyhnethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
2 2 A 4 8 N ,N ,N -Triethyl-N ,N -bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

0 A ft 6-Chloro-N -ethyl-N ,N -bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N6-Diethyl-N4,N8-di-«-propyl-pyiimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Dicyclopropyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2>4,6J8-tetraamine; 

N2,N2,N6,N6-Tetramethyl-N4,N8-di-/i-propyl-pyrimido[5,4-d]pyriinidine-2,4,6,8-tetraamine; 

N4,N8-Diallyl-N2,N6-dimethyl-pyrimido[5s4-d]pyrimidine-2,4,6,8-tetraamine; 
2 4 8 N ,N ,N -Triallyl-6-[4-(4-fluorobenzyl)-piperazin-l-yl]-pyrimido[5,4-d]pyrimidine-2,4,8-

triamine; 

6-Chloro-N2,N4,N8-triallyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N4,N8-Triallyl-6-{4-[bis-(4-fluorophenyl)-methyl]-piperazin-l-yl}-pyrimido[5,4-d] 

pyrimidine-2>4,8-triamine; 

N2,N2,N6-Triethyl-N4>N8-di-«-propyl-pyi"imido[5,4-d]pyiimidine-2,4,6,8-tetraamine; 

(4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid tert-

butyl ester; 

(4,8-Bis-methylamino-6-^propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid; 

N-«-Propyl-[2-(4,8-bis-methylamino-6-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)]-

acetamide; 

(6-Chloro-4,8-bis-methylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid ethyl ester; 

a salt or solvate thereof, and any combinations thereof. 

36. The pharmaceutical composition of claim 35, wherein the subject is to be 

further administered at least one additional agent useful for treating the breathing 

disorder or disease. 

1933)54.1 
-164-



37. The pharmaceutical composition of claim 36, wherein the at least one 

additional agent is selected from the group consisting of doxapram and 

enantiomers thereof, acetazolamide, almitrine, theophylline, caffeine, 

methylprogesterone and related compounds, sedatives that increase 

arousal threshold in sleep disordered breathing patients, benzodiazepine 

receptor agonists, orexin antagonists, tricyclic antidepressants, 

serotonergic modulators, adenosine and adenosine receptor and nucleoside 

transporter modulators, cannabinoids, orexins, melatonin agonists, 

ampakines, sodium oxybate, modafinil, armodafinil, and inhaled 

therapeutics. 

38. The pharmaceutical composition of claim 36, wherein the compound and 

the agent are to be separately administered to the subject. 

39. The pharmaceutical composition of claim 36, wherein the compound and 

the agent are to be co-administered to the subject, further wherein the compound and the agent 

are physically mixed or physically separated prior to being administered to the subject. 

40. The pharmaceutical composition of claim 35, wherein the subject is to be 

further administered at least one additional therapeutic agent known to change normal breathing 

control in the subject. 

41. The pharmaceutical composition of claim 41, wherein at least one 

additional agent is selected from the group consisting of opioid narcotics, benzo-diazepines, 

sedatives, sleeping aids, hypnotics, propofol, and any combinations thereof. 

42. The pharmaceutical composition of claim 35, wherein the composition is 

to be administered in conjunction with the use of a mechanical ventilation device or positive 

airway pressure device on the subject. 

43. The pharmaceutical composition of claim 35, wherein the subject is a 
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mammal or bird. 

44. The pharmaceutical composition of claim 43, wherein the mammal is a 

human. 

45. The pharmaceutical composition of claim 35, wherein the composition is 

to be administered to the subject by a nasal, inhalational, topical, oral, buccal, rectal, pleural, 

peritoneal, vaginal, intramuscular, subcutaneous, transdermal, epidural, intratracheal, otic, 

intraocular, intrathecal or intravenous route. 

46. The pharmaceutical composition of claim 45, wherein the composition is 

to be orally administered to the subject. 

47. The pharmaceutical composition of claim 35, wherein the salt is selected 

from the group consisting of sulfate, hydrogen sulfate, chloride, bromide, iodide, nitrate, 

carbonate, phosphate, hydrogen phosphate, dihydrogen phosphate, formate, acetate, propionate, 

succinate, glycolate, gluconate, lactate, malate, tartrate, citrate, ascorbate, glucuronate, maleate, 

fumarate, pyruvate, aspartate, glutamate, benzoate, anthranilate, 4-hydroxybenzoate, 

phenylacetate, mandelate, pamoate, methanesulfonate, ethanesulfonate, benzenesulfonate, 

pantothenate, trifluoromethanesulfonate, 2-hydroxyethanesulfonate, p-toluenesulfonate, 

sulfanilate, cyclohexylaminosulfonate, stearate, alginate, /3-hydroxy-butyrate, salicylate, 

galactarate, galacturonate, saccharin, saccharate, and glycerol-phosphonate. 

48. The compound of claim 1, wherein the compound is N2-N6-bis-

cyclopropylmethyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine and wherein 

the X-ray powder diffraction spectrum of the compound comprises 2© values (in degrees) of 

about 8.12, 9.59, 12.60, 15.02, 16.33, 17.40, 18.98, 20.68, 21.72, 22.28, 23.98, 25.24, and 26.70. 

49. A method of preparing N2-N6-bis-cyclopropylmethyl N4, N8-dimethyl-

pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine (84), comprising reacting 2,6-dichloro-N4,N8-

dimethyl-pyrimido[5,4-d]pyrimidine-4,8-diamine and cyclopropylmethylamine in a solvent. 
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50. The method of claim 49, wherein the reaction is run under heating and 

wherein (84) precipitates from the solvent once the reaction system is cooled to room 

temperature. 

51. The method of claim 49, wherein the solvent comprises n-butanol. 

52. The method of claim 50, wherein the precipitated (84) is recrystallized 

from w-butanol. 

53. The method of claim 52, wherein the recrystallized (84) has a X-ray 

powder diffraction spectrum comprising 2© values (in degrees) of about 8.12, 9.59, 12.60, 15.02, 

16.33, 17.40, 18.98, 20.68,21.72, 22.28, 23.98,25.24, and 26.70. 

54. The method of claim 49, wherein the 2,6-dichIoro-N4,N8-dhnethyI-

pyrimido[5,4-d]pyrimidine-4,8-diamine is prepared by reacting 2,4,6,8-tetrachloro-pyrimido[5,4-

d]pyrimidine and methylamine in a solvent. 

55. The method of claim 54, wherein the ratio of equivalents of 2,4,6,8-

tetrachloro-pyrimido[5,4-d]pyrimidine to methylamine is about 1 : 4.5. 

56. The use of at least one pharmaceutically acceptable carrier and at least one 

compound or salt thereof selected from the group consisting of: 

R1, R2, R3, R4, R5, R6, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, substituted 

a compound of formula (I): (I), wherein in formula (I): 
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aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, 

heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 6-

hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diyl and pentane-

1,5-diyl; 

each occurrence of X is independently selected from the group consisting of bond, NH, 

NR9 and 0; and, 

each occurrence of R9 is independently alkyl or substituted alkyl; 

R2 

"V1 

-AN f" 
Wr4^ 
R8/X "X 

a compound of formula (II): R (II), wherein in formula (II): 

R1, R2, R3,R4, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, substituted 

aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, 

heteroaryl or substituted heteroaryl; 
or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-l,3-diyl, butane-1,4-diyl and pentane-

1,5-diyl; 

each occurrence of X is independently selected from the group consisting of bond, NH, 

NR9 and O; 

each occurrence of R9 is independently alkyl or substituted alkyl; 

R10 is H, halogen, CN, amidino, amido, carboxy, carboxamido, hydrazino, OH, alkyl or 

substituted alkyl, alkoxy or substituted alkoxy, or thioalkoxy or substituted 

thioalkoxy; and, 
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R2 

a compound of formula (III): (III), wherein in formula (III): 

R1, R2, R3, R4, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, substituted 

aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, 

heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-l,3-diyl, butane-1,4-diyl and pentane-

1,5-diyl; 

each occurrence of X is independently selected from the group consisting of bond, NH, 

NR9 and O; 

each occurrence of R9 is independently alkyl or substituted alkyl; and 

R10 is H, halogen, CN, amidino, amido, carboxy, carboxamido, hydrazino, OH, alkyl or 

substituted alkyl, alkoxy or substituted alkoxy, or thioalkoxy or substituted 

thioalkoxy; 

in the manufacture of an effective amount of a pharmaceutical composition for the prevention or 

the treatment of a breathing control disorder or disease in a subject in need thereof, wherein the 

breathing control disorder or disease is selected from the group consisting of respiratory 

depression, sleep apnea, apnea of prematurity, obesity-hypoventilation syndrome, primary 

alveolar hypoventilation syndrome, dyspnea, altitude sickness, hypoxia, hypercapnia, chronic 

obstructive pulmonary disease (COPD), sudden infant death syndrome (SIDS), congenital central 

hypoventilation syndrome, Alzheimer's disease, Parkinson's disease, stroke, Duchenne muscular 

dystrophy, and brain and spinal cord traumatic injury; 

wherein the compound is selected from the group consisting of: 
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N2,N6-Dimethyl-N4,N8-dw2-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N4,N6,N8-Tetra-«-propyl-pyrimido[5,4-d]pyrimidme-2,4,6,8-tetraamine; 

N2,N6-Di->7-butyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Di-z-propyl-N4,N8-di-M-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Dimethyl-N4-w-propyl-N8-prop-2-ynyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-(N-methoxy(N-methyl)amino)-N4,N8-bis-«-propylamino-pyrimido[5,4-d] pyrimidine; 

N-(6-Chloro-4,8-6is-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-0,N-dimethyl-

hydroxylamine; 

N2,N6-Bis-(N-Methoxy(N-methyl)amino)-N4,N8-bis-n-propylamino-pyrimido[5,4-d] pyrimidine 

hydrochloride; 

N2-Methyl-N4,N8-di-H-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

0,N-Dimethyl-N-(6-methylamino-4,8-bis-/2-propylamino-pyrimido[5,4-d] pyrimidin-2-yl)-

hydroxylamine; 

N4,N8-Dimethyl-N2,N6-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
2 2 6 4 8 N ,N ,N -Trimethyl-N ,N -di-w-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2 4 8 6-Chloro-N -methyl-N ,N -di-«-propylpyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
2 2 6 4 8 N ,N -Diethyl-N -methyl-N ,N -di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2-(4,8-Bis-«-propylamino-6-methylamino-pyrimido[5,4-d]pyrimidin-2-yl-amino)-ethanol; 

N2-(2-Methoxy-ethyl)-N6-methyl-N4,N8-di-w-propyl- pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

N2-(2-Isopropoxy-ethyl)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

Ns-Methyl-N4,N6-di-»-propyl-N2-(3,3,3-trifluoropropyl)-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine 

N2-Methyl-N4,N8-di-«-propyl-6-(morpholin-4-yl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-H-propyl-6-(piperidin-l-yl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
A Q N -Methyl-N ,N -di-«-propyl-6-pyrrolidin-l-yl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
A £ N -Methyl-N ,N -di-7?-propyl-6-(4-methoxy-piperidin-l-yl)-pyrimido[5,4,-d]pyrimidine-2,4,8-

triamine; 

N2-(3-Chloro-2-methyl-benzyl)-N6-methyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-

2,4,6,8-tetraamine; 

N2-(3,4-Dichlorobenzyl)-N6-methyl-N4,N8-di-«-propyl-pyi*imido[5,4-d]pyrimidine-2,4,6,8-
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tetraamine; 

N2-(4-Fluorobenzyl)-N6-methyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

6-CWoro-N4,N8-dimethyl-N2-rt-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
2 2 4 8 6 N ,N ,N ,N -Tetramethyl-N -«-propyl-pyiimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N2-Diallyl-N4,N8-dimethyl-N6-«-propyl-pyrimido[554-d]pyrimidine-2,4,6,8-tetraamine; 

2-[(4,8-Bis-methylamino-6-w-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-methyl-amino]-

ethanol; 

N2-(2-Isopropoxy-ethyl)-N4,N8-dimethyI-N6-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

2-[N-(2-Dimethylamino-ethyl)-N-methyl]amino-N4,N8-dimethyl-N6-«-propyl-pyrimido[5,4-

d]pyrimidine-4,6,8-triamine; 

2-[(4,8-Bis-methyIamino-6-w-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-(2-hydroxy-ethyl)-

amino]-ethanol; 

N2,N2-Bis-(2-methoxyethyI)-N4,N8-dimethyl-N6-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

6-(4-Oxo-piperidin-l-yl)-N4,N8-dimethyl-N2->7-propylamino-pyrimido-[5,4-d]pyrimidine-2,4,8-

triamine; 

N2-(3-Trifluoromethyl-piperidin-l-yl)-N4,N8-dimethyl-6-/7-propylamino-pyrimido-[5,4-

d]pyrimidine-2,4,8-triamine; 
0 A 3 N -6-/7-Propylamino-N ,N -dimethyl-2-(l,l-dioxo-thiomorpholin-4-yl)-pyrimido-[5,4-

d]pyrimidine-2,4,8-triamine; 
2 4 8 N -H-Propyl-N ,N -dimethyl-6-(4,4-difluoro-piperidin-l-yl)-pyrimido[5,4-d]pyrimidine-2,4,8-

triamine; 

N2,N4,N6,N8-Tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diethyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Di-«-butyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diisobutyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diallyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2-Chloro-6-(N,N'-dimethyl-hydrazino)-N4,N8-dimethyl-pyi*imido[5,4-d]pyrimidine-4,8-diamine; 

6-(N,N'-Dimethyl-hydrazino)-N2,N2,N4,N8-tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,8-
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triamine; 
4 8 2 N ,N -Dimethyl-6-propoxy-N -/7-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
A ft N ,N -Dimethyl-N -«-propyl-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-Benzyloxy-N4,N8-dimethyl-N2-w-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2-ol; 

4,8-Bis-methylamino-6-rt-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 
4 8 2 N ,N -Dimethyl-N -«-propyl-6-(aminomethyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

4 8 2 6-Carbamoyl-N ,N -dimethyl-N -«-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidine-2-carboxylic acid; 

N-(77-Propyl)-[4,8-bis-methylamino-6-w-propylamino-pyrimido[5,4-d]pyrimidin-2-yl]-amidine; 
A ft 0 N ,N -Dimethyl-N -«-propyl-6-(4-fluorophenyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N -Methyl-N ,N -di-«-propyl-6-(4-fluorophenyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N4,N8-Dimethyl-N2-«-propyl-pyrimido[5,4-d]pyrimidine-2,4>8-triamine; 

6-«-Butyl-N2-methyI-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-Methoxy-N2-Methyl-N4,N8-di-/j-propyl-pyiimido[5,4-d]pyiimidine-2,4,8-triamine; 

6-Methylamino-4,8-bis-?7-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

N2,N4,N6,N8-Tetraethyl-pyiimido[5,4-d]pyrimidine-2;4,6,8-tetraamine 

2,6-Dichloro-N4,N8-diethyl-pyrimido[5,4-d]pyrimidine-4,8-diamine; 

N4,N8-Diethyl-N2,N6-Di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N4,N8-diethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diethyl-N4,N8-bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
2 2 6 4 8 N ,N ,N -Triethyl-N ,N -bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2 4 8 6-Chloro-N -ethyl-N ,N -bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N6-Diethyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Dicyclopropyl-N4,N8-di-?2-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N4,N8-di-??-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N2,N6,N6-Tetramethyl-N4,Ns-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N4,N8-Diallyl-N2,N6-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N4,N8-Triallyl-6-[4-(4-fluorobenzyl)-piperazin-l-yl]-pyrimido[5,4-d]pyrimidine-2,4,8-

triamine; 
0 A ft 6-Chloro-N ,N ,N -triallyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N4,N8-Triallyl-6-{4-[bis-(4-fluorophenyl)-methyl]-piperazin-l-yl}-pyrimido[554-d] 
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pyrimidine-2,4,8-triamine; 

N2,N2,N6-Triethyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

(4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyi"imidin-2-ylamino)-acetic acid tert-

butyl ester; 

(4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid; 

N-tt-Propyl-[2-(4,8-bis-methylamino-6-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)]-

acetamide; 

(6-Chloro-4,8-bis-methylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid ethyl ester; 

a salt or solvate thereof, and any combinations thereof. 

57. The use of claim 56, wherein the respiratory depression is caused by an 

anesthetic, a sedative, a sleeping aid, an anxiolytic agent, a hypnotic agent, alcohol or a narcotic. 

58. The use of claim 56, wherein the pharmaceutical composition further 

comprises at least one additional agent useful for treating the breathing disorder or disease. 

59. The use of claim 58, wherein the at least one additional agent is selected 

from the group consisting of doxapram and enantiomers thereof, acetazolamide, almitrine, 

theophylline, caffeine, methylprogesterone and related compounds, sedatives that increase 

arousal threshold in sleep disordered breathing patients, benzodiazepine receptor agonists, orexin 

antagonists, tricyclic antidepressants, serotonergic modulators, adenosine and adenosine receptor 

and nucleoside transporter modulators, cannabinoids, orexins, melatonin agonists, ampakines, 

sodium oxybate, modafinil, armodafinil, and inhaled therapeutics. 

60. The use of claim 56, wherein the pharmaceutical composition further 

comprises at least one additional therapeutic agent known to change normal breathing control in 

the subject. 

61. The use of claim 60, wherein at least one additional agent is selected from 

the group consisting of opioid narcotics, benzodiazepines, sedatives, sleeping aids, hypnotics, 

propofol, and any combinations thereof. 
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62. The use of claim 56, wherein the composition is to be administered in 

conjunction with the use of a mechanical ventilation device or positive airway pressure device on 

the subject. 

63. The use of claim 56, wherein the subject is a mammal or bird. 

64. The use of claim 63, wherein the mammal is a human. 

65. The use of claim 56, wherein the composition is to be administered to the 

subject by a nasal, inhalational, topical, oral, buccal, rectal, pleural, peritoneal, vaginal, 

intramuscular, subcutaneous, transdermal, epidural, intratracheal, otic, intraocular, intrathecal or 

intravenous route. 

66. The use of claim 65, wherein the composition is to be orally administered 

to the subject. 

67. The use of claim 56, wherein the salt is selected from the group consisting 

of sulfate, hydrogen sulfate, chloride, bromide, iodide, nitrate, carbonate, phosphate, hydrogen 

phosphate, dihydrogen phosphate, formate, acetate, propionate, succinate, glycolate, gluconate, 

lactate, malate, tartrate, citrate, ascorbate, glucuronate, maleate, fumarate, pyruvate, aspartate, 

glutamate, benzoate, anthranilate, 4-hydroxybenzoate, phenylacetate, mandelate, pamoate, 

methanesulfonate, ethanesulfonate, benzenesulfonate, pantothenate, trifluoromethanesulfonate, 

2-hydroxyethanesulfonate,/?-toluenesulfonate, sulfanilate, cyclohexylaminosulfonate, stearate, 

alginate, /3-hydroxybutyrate, salicylate, galactarate, galacturonate, saccharin, saccharate, and 

glycerol-phosphonate. 

68. The use of at least one pharmaceutically acceptable carrier and at least one 

compound or salt thereof selected from the group consisting of: 

1933154.1 
-174-



R2 •v* , «AB r« 
RSVYV 

x »VN 
R8 T 

N 
x' NR5 

a compound of formula (I): R6 (I), wherein in formula (I): 

R1, R2, R3, R4, R5, R6, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, substituted 

aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, 

heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 6-

hydroxy-cycloheptane-1,4-diyl, propane-l,3-diyl, butane-1,4-diyl andpentane-

1,5-diyl; 
each occurrence of X is independently selected from the group consisting of bond, NH, 

NR9 and O; and, 

each occurrence of R9 is independently alkyl or substituted alkyl; 

R2 

RVX 
N X 

RNA V-* 
X »Y" 

a compound of formula (II): R10 (II), wherein in formula (II): 
R8"" 

R1, R2, R3,R4, R7 and R8 are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, substituted 

aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, 

heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

1933154.1 
-175-



biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-l,3-diyl, butane-1,4-diyl and pentane-

1,5-diyl; 

each occurrence of X is independently selected from the group consisting of bond, NH, 

NR9 and O; 

each occurrence of R9 is independently alkyl or substituted alkyl; 

R10 is H, halogen, cyano, alkyl, substituted alkyl, alkoxy or substituted alkoxy; 

and, 

R2 

N^N R\XJ^ .R10 

> NVN 
R8 T 

/N\ 
X R5 

I 
R6 a compound of formula (III): (III), wherein in formula (III): 

R1, R2, R3, R4, R7 and Rs are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, substituted 

aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, 

heteroaryl or substituted heteroaryl; 

or R1 and R2, R3 and R4, R5 and R6, or R7 and R8 independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-l,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-l,3-diyl, butane-1,4-diyl and pentane-

1,5-diyl; 
each occurrence of X is independently selected from the group consisting of bond, NH, 

NR9 and O; 

each occurrence of R9 is independently alkyl or substituted alkyl; and 

R10 is H, halogen, cyano, alkyl, substituted alkyl, alkoxy or substituted alkoxy; 

in the manufacture of an effective amount of a pharmaceutical composition for the prevention of 

the destabilization or for the stabilization of breathing rhythm in a subject in need thereof, 

wherein the destabilization is associated with a breathing control disorder or disease selected 
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from the group consisting of respiratory depression, sleep apnea, apnea of prematurity, obesity-

hypoventilation syndrome, primary alveolar hypoventilation syndrome, dyspnea, altitude 

sickness, hypoxia, hypercapnia, chronic obstructive pulmonary disease (COPD), sudden infant 

death syndrome (SIDS), congenital central hypoventilation syndrome, Alzheimer's disease, 

Parkinson's disease, stroke, Duchenne muscular dystrophy, and brain and spinal cord traumatic 

injury; 

wherein the compound is selected from the group consisting of: 

N2,N6-Dimethyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N4,N6,N8-Tetra-w-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Di-w-butyl-N4,N8-dw7-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Di-/-propyl-N4,N8-di-M-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Dimethyl-N4-tf-propyl-N8-prop-2-ynyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-(N-methoxy(N-methyl)amino)-N4,N8-bis-M-propylamino-pyrimido[5,4-d] pyrimidine; 

N-(6-Chloro-4,8-2>zs-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-0,N-dimethyl-

hydroxylamine; 
N2,N6-Bis-(N-Methoxy(N-methyl)amino)-N4,N8-bis-n-propylamino-pyrimido[5,4-d] pyrimidine 

hydrochloride; 

N2-Methyl-N4,N8-di-7?-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

0,N-Dimethyl-N-(6-niethylamino-4,8-bis-«-propylamino-pyrimido[5,4-d] pyrimidin-2-yl)-

hydroxylamine; 

N4,N8-Dimethyl-N2,N6-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N2,N6-Trimethyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
A 4 8 6-Chloro-N -methyl-N ,N -di-«-propylpyrimido[5,4-d]pyiimidine-2,4,8-triamine; 

N2,N2-Diethyl-N6-methyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2-(4,8-Bis-«-propylaniino-6-methylamino-pyrimido[5,4-d]pyrimidin-2-yl-amino)-ethanol; 

N2-(2-Methoxy-ethyl)-N6-methyl-N4,N8-di-«-propyl- pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 
N2-(2-Isopropoxy-ethyl)-N6-methyl-N4,N8-di-H-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

N8-Methyl-N4,N6-di-«-propyl-N2-(3,3,3-trifluoropropyl)-pyriniido[5,4-d]pyrimidine-2,4,6,8-

tetraamine 

N2-Methyl-N4,N8-di-7^propyl-6-(morpholin-4-yl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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N2-Methyl-N4,N8-di-/i-propyl-6-(piperidin-l-yl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
2 4 8 N -Methyl-N ,N -di-H-propyl-6-pyiTolidin-l-yl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
0 A 9 N -Methyl-N ,N -di-«-propyl-6-(4-methoxy-piperidin-l-yl)-pyrimido[5,4,-d]pyrimidine-2,4,8-

triamine; 

N2-(3-Chloro-2-methyl-benzyl)-N6-methyl-N4,N8-di-w-propyl-pyrimido[5,4-d]pyrimidine-

2,4,6, 8-t etraamine; 

N2-(3,4-Dichlorobenzyl)-N6-methyl-N4,N8-di-/?-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

N2-(4-Fluorobenzyl)-N6-methyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

6-Chloro-N4,N8-dimethyl-N2-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-tri amine; 

N2,N2,N4,N8-Tetramethyl-N6-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N2-Diallyl-N4,N8-dimethyl-N6-M-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2-[(4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2-yl)-methyl-amino]-

ethanol; 

N2-(2-Isopropoxy-ethyl)-N4,N8-dimethyl-N6-«-propyl-pyrimido[5,4-d]pyiimidine-2,4,6,8-

tetraamine; 

2-[N-(2-Dimethylamino-ethyl)-N-methyl]amino-N4,N8-dimethyl-N6-/?-propyl-pyrimido[5,4-

d]pyrimidine-4,6,8-triamine; 

2-[(4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyiimidin-2-yl)-(2-hydroxy-ethyl)-

amino]-ethanol; 

N2,N2-Bis-(2-methoxyethyl)-N4,N8-dimethyl-N6-7i-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 
art 0 

6-(4-Oxo-piperidin-l-yl)-N ,N -dimethyl-N -77-propylamino-pyrimido-[5,4-d]pyrimidine-2,4,8-

triamine; 

N2-(3-Trifhioromethyl-piperidin-l-yl)-N4,N8-dimethyl-6-w-propylamino-pyrimido-[5,4-

d]pyrimidine-2,4,8-triamine; 
0 AS N -6-H-Propylamino-N ,N -dimethyl-2-(l,l-dioxo-thiomorpholin-4-yl)-pyrimido-[5,4-

d]pyiimidine-2,4,8-triamine; 

N2-/7-Propyl-N4,N8-dimethyl-6-(4,4-difluoro-piperidin-l-yl)-pyrimido[5,4-d]pyrimidine-2,4,8-

triamine; 

N2,N4,N6,N8-Tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

1933154.1 
-178-



N2,N6-Diethyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Di-;?-butyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropyhnethyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diisobutyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diallyl-N4,N8-dimethyl-pyiimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
4 8 2-Chloro-6-(N,N'-dimethyl-hydrazino)-N ,N -dimethyl-pyrimido[5,4-d]pyrimidine-4,8-diamine; 

6-(N,N,-Dimethyl-hydrazino)-N2,N2,N4>N8-tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,8-

triamine; 

N4,N8-Dimethyl-6-pi'opoxy-N2-/?-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
4 8 2 N ,N -Dimethyl-N -«-propyl-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

4 8 2 6-Benzyloxy-N ,N -dimethyl-N -«-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

4,8-Bis-methylamino-6-w-propylamino-pyrimido[5,4-d]pyrimidin-2-ol; 

4,8-Bis-methylamino-6-tf-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 
4 8 2 N ,N -Dimethyl-N -«-propyl-6-(aminomethyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

A A 

6-Carbamoyl-N ,N -dimethyl-N -/7-propyl-pyrimido[5)4-d]pyrimidine-2,4)8-triamine; 

4,8-Bis-methylamino-6-;?-propylamino-pyrimido[5,4-d]pyrimidine-2-carboxylic acid; 

N-(/7-Propyl)-[4,8-bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2-yl]-amidine; 
4 8 2 N ,N -Dimethyl-N -?7-propyl-6-(4-fluorophenyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-«-propyl-6-(4-fluorophenyl)-pyrimido[5)4-d]pyrimidine-2,4,8-triamine; 
4 8 2 N ,N -Dimethyl-N -ft-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

0 /I £ 6-rc-Butyl-N -methyl-N ,N -di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-Methoxy-N2-Methyl-N4,N8-di-w-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-Methylamino-4,8-bis-«-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

N2,N4,N6,N8-Tetraethyl-pynmido[5,4-d]pyiimidine-2,4,6,8-tetraamine 

2,6-Dichloro-N4,N8-diethyl-pyrimido[5,4-d]pyrimidine-4,8-diamine; 

N4,N8-Diethyl-N2,N6-Di-fl-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N4,N8-diethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diethyl-N4,N8-bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N ,N ,N -Triethyl-N ,N -bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
0 /II? 6-Chloro-N -ethyl-N ,N -bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N6-Diethyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Dicyclopropyl-N4,N8-di-«-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
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N2,N6-Bis-cyclopropyhnethyI-N4,N8-di-rc-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N25N2,N6,N6-Tetramethyl-N4,N8-di-«-propyl-pyriniido[5,4-d]pyrimidine-2,4,6JS-tetraamine; 

N4,N8-Diallyl-N2,N6-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
0 A 5 — N ,N ,N -Triallyl-6-[4-(4-fhiorobenzyl)-piperazin-l-yl]-pyrimido[5,4-d]pyrimidine-2,4,8-

triamine; 

6-Chloro-N2 ,N4,N8-triallyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N4,N8-Triallyl-6-{4-[bis-(4-fluorophenyl)-methyl]-piperazin-l-yl}-pyrimido[5,4-d] 

pyrimidine-2,4,8-triamine; 

N2,N2,N6-Triethyl-N4,N8-di-»-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,S-tetraamine; 

(4,8-Bis-methylamino-6-«-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid tert-

butyl ester; 

(4,8-Bis-methylamino-6-7?-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid; 

N-ft-Propyl-[2-(4,8-bis-methylamino-6-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)]-

acetamide; 

(6-Chloro-4,8-bis-methylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid ethyl ester; 

a salt or solvate thereof, and any combinations thereof. 

69. The use of claim 68, wherein the respiratory depression is caused by an 

anesthetic, a sedative, a sleeping aid, an anxiolytic agent, a hypnotic agent, alcohol or a narcotic. 

70. The use of claim68, wherein the pharmaceutical composition further 

comprises at least one additional agent useful for treating the breathing disorder or disease. 

71. The use of claim 70, wherein the at least one additional agent is selected 

from the group consisting of doxapram and enantiomers thereof, acetazolamide, almitrine, 

theophylline, caffeine, methylprogesterone and related compounds, sedatives that increase 

arousal threshold in sleep disordered breathing patients, benzodiazepine receptor agonists, orexin 

antagonists, tricyclic antidepressants, serotonergic modulators, adenosine and adenosine receptor 

and nucleoside transporter modulators, cannabinoids, orexins, melatonin agonists, ampakines, 

sodium oxybate, modafinil, armodafinil, and inhaled therapeutics. 

72. The use of claim 68, wherein the pharmaceutical composition further 

comprises at least one additional therapeutic agent known to change normal breathing control in 
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the subject 

73. The use of claim 72, wherein at least one additional agent is selected from 

the group consisting of opioid narcotics, benzodiazepines, sedatives, sleeping aids, hypnotics, 

propofol, and any combinations thereof. 

74. The use of claim 68, wherein the composition is to be administered in 

conjunction with the use of a mechanical ventilation device or positive airway pressure device on 

the subject. 

75. The use of claim 68, wherein the subject is a mammal or bird. 

76. The use of claim 75, wherein the mammal is a human. 

77. The use of claim 68, wherein the composition is to be administered to the 

subject by a nasal, inhalational, topical, oral, buccal, rectal, pleural, peritoneal, vaginal, 

intramuscular, subcutaneous, transdermal, epidural, intratracheal, otic, intraocular, intrathecal or 

intravenous route. 

78. The use of claim 77, wherein the composition is to be orally administered 

to the subject. 

79. The use of claim 68, wherein the salt is selected from the group consisting 

of sulfate, hydrogen sulfate, chloride, bromide, iodide, nitrate, carbonate, phosphate, hydrogen 

phosphate, dihydrogen phosphate, formate, acetate, propionate, succinate, glycolate, gluconate, 

lactate, malate, tartrate, citrate, ascorbate, glucuronate, maleate, fumarate, pyruvate, aspartate, 

glutamate, benzoate, anthranilate, 4-hydroxybenzoate, phenylacetate, mandelate, pamoate, 

methanesulfonate, ethanesulfonate, benzenesulfonate, pantothenate, trifluoromethanesulfonate, 

2-hydroxyethanesulfonate, j?-toluenesulfonate, sulfanilate, cyclohexylaminosulfonate, stearate, 

alginate, /3-hydroxy-butyrate, salicylate, galactarate, galacturonate, saccharin, saccharate, and 

glycerol-phosphonate. 
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