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

a compound of formula (I): 

R2  
1 

R' 	X 

AN 

x
--NN

R8  

R6  (1), wherein infonnula (1): 

,„ R4 
X 
1 
N 

R3 
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CLAIMS 

What is claimed: 

122, R2, R3, R4, R5, R6, R7  and R8  are independently H, a yl, substituted alkyl, 

cycloalkyl, substituted cycloalkyl, alkenyl, su tituted alkenyl, alkynyl, 

substituted alkynyl, phenyl, substituted ph yl, phenylalkyl, substituted 

phenylalkyl, aryl, substituted aryl, ary 	yl, substituted arylalkyl, 

heteroarylalkyl, substituted heteroa alkyl, heteroaryl or substituted 

heteroaryl; 

or R I  and R2, R3  and R4, R5  and R6, o • and R8  independently combine as to form a 

biradical selected from the 	up consisting of 3-hydroxy-pentane-1,5-diyl, 6- 

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

pentane-1,5-diyl; 

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

NH, NR9  and Wand, 

each occurrence of is independently alkyl or substituted alkyl; 

R2  

-R4 
X

N  

R8' 
a comp nd of formula (II): 

R', R-, R3, R', R7  and R8  are independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 

N
I 

Rio 

F13  

(II), wherein in formula (ID: 
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alkynyl, phenyl, substituted phenyl, phenylalkyl, substituted phenylalkyl, aryl, 

substituted aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted 

heteroarylalkyl, heteroaryl or substituted heteroaryl; 

or R1  and R2, 128  and R4, R5  and R6, or le and R8  independently combine as to forgt a 

biradical selected from the group consisting of 3-hydroxy-pentane-1,5- yl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-cliyl, butane-1,4-diy1 Old 

pentane-1,5-diy1; 
. each occurrence of X is independently selected from the group consisyng of bond, 

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

io x is PI, halogen, CN, amidino, amido, carboxy, carboxamig , hydrazino, OH, alkyl 
‘!" 

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

thioalkoxy; and, 

R2  
, 

N N 
Rc 

N 
I 

Re'  

a compound of formula (HI): 	 (Ill), wherein in formula (TII): 

R I, R2, R3, R4, R7  and R8  ar independently H, alkyl, substituted alkyl, cycloalkyl, 

substituted cyclo yl, alkenyl, substituted alkenyl, alkynyl, substituted 

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

substituted /ryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted 

heteroa alkyl, heteroaryl or substituted heteroaryl; 

or R I  and R2 3  and R4, R5  and R6, or R7  and R8  independently combine as to form a 

b 	dical selected from the group consisting of 3-hydroxy-pentane-1,5-diyl, 

-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane- 1,5-diy1; 

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

NII, NR9  and 0; 

al 	each occurrence of R9  is independently alkyl or substituted alkyl; and 
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RI°  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. 

2. 	The compound of claim 1, wherein the compound is selectee rom the 

group consisting of: 	 ,1% 

N2,N6-Dimethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pytimidine-2,4,6,8-tetraa ine; 

N2,N4,N6,N8-Tetra-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraaminl 

N2,N6-Di-n-butyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6 etraamine; 

N2,N6-Di-i-propyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-- 	8-tetraamine; 

N2,N6-Dimethyl-N4-n-propyl-N8-prop-2-ynyl-pyrimido[5,4-d]py Udine-2,4,6,8-tetraamine; 

N2,N6-Bis-(N-methoxy(N-inethyDamino)-N4,N8-bis-n-propyl ino-pyrimido[5,4-d] 

pyrimidine; 

N-(6-Chloro-4,8-bis-propylainino-pyrimido[5,4-d]pyrin in-2-yl)-O,N-dimethyl-

hydroxylamine; 

N2,N6-Bis-(N-Methoxy(N-methyDamino)-N4,N8- -n-propylamino-pyrimido[5,4-d] 

pyrimidine hydrochloride; 

N2-Methyl-N4,N8-di-n-propyl-pyrimido[5,4- pyrimidine-2,4,8-triamine; 

0,N-Dimethyl-N-(6-methylamino-4,8-bi 7-propylamino-pyrimido[5,4-d] pyrimidin-2-ye-

hydroxylamine; 

N4,N8-Dimethyl-N2,N6-di-n-propyl yrimido15,4-dlpyrimidine-2,4,6,8-tetraamine; 

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

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

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

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

N2-(2-Methoxy-eth N6-methyl-N4,N8-di-n-propyl- pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamy 

N2-(2-Isopropity-ethyl)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,S- 

tet amine; 

Ns-Me 1-N4,N6-di-n-propyl-N2-(3,3,3-trifluoropropy1)-pyrimido[5,4-d]pyrimidine-2,4,6,8- 
, 

.41  tetraamine 

2t Methyl-N4,NB-di-n-propyl-6-(morpholin-4-y])-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

-Methyl-N4,N8-di-n-propy1-6-(piperidin-l-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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N2-Methyl-N4,Ns-di-n-propy1-6-pyrrolidin- 1 -yl-pyrimido [5,4 -d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-(4-methoxy-piperidin-1-y1)-pyrimido[5,4,-dipyrimidine- 
/ 

2,4,8-triamine; 

N2-(3-Chloro-2-methyl-benzy1)-N6-methyl-1\14,N8-di-n-propy]-pyrimido[5,4-d]pyrimidin 

2,4,6,8-tetraamine; 

N2-(3,4-Dichlorobenzy1)-N6-methyl-N4,Ns-di-n-propyl-pyrimido[5,4-d]pytimidinett,4, 6,8- 

tetraamine; 

N2-(4-Fluorobenzy1)-N6-methyl-N4,NR-di-n-propyl-pyrimido[5,4-d]pyrimidi 2,4,6,8- 

	

tetraamine; 
	 Av 

6-Chloro-N4,N8-dimethyl-N2-n-propyl-pyrimido[5,4-d]pyrimidine-2,4, riamine; 

N2,N2,N4,N8-Tetramethyl-N6-n-propyl-pyrimido[5,4-d]pyrimidine-2 ,68-tetraamine; 

N2,N2-Dia11y1-N4,N8-dimethyl-N6-n-propyl-pyrimido[5,4-d]pyrin dine-2,4,6,8-tetraamine; 

2-[(4,8-13is-methylamino-6-n-propylamino-pyrimido[5,441]py niclin-2-y1)-methyl-aminok 

ethanol ; 

N2-(2-Isopropoxy-ethyl)-N4,N8-dimethyl-N6-n-propyl-p mido[5,44pyrimidine-2,4,6,8-

tetraamine; 

24N-(2-Dimethylamino-ethyl)-N-methyl] amino- N8-dimethyl-N6-n-propyl-pyrimido[5,4-

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

2- [(4,8-Bis-methylamino-6-n-propylamino 	'mido[5,4-d]pyrimidin-2-y1)-(2-hydroxy- 

ethyl)-aminoLethanol; 

N2,N2-Bis-(2-methoxyethyl)-N4,N8-di ethyl-N6-n-propyl-pyrimido[5,441]pyrimidine-

2,4,6,8-tetraamine; 

6-(4-0xo-piperidin-1-y1)-N4,N 	methyl-N2-n-propylamino-pyrimido-[5,4-d[pyrimidine-

2,4,8-triamine; 

N2-(3-Tritluoromethyl-pi 	-y1)-N4,N8-dimethy1-6-n-propylamino-pyrimido- [5,4- 

d]pyrimitline-2 8-triamine; 

N2-6-n-Propylamin 	4,N8-dimethy1-2-(1,1 -dioxo-thiomorpholin-4-y1)-pyrimido- [5,4-

d]pyrimi 'cie-2,4,8-triamine; 

N2-n-Propyl-
l 
	8-dirnethy1-6-(4,4-difluoro-pipericlin-1-y1)-pyrimido[5,4-d]pyrimidine- 
g 	. 

2,4 -tnamme; 

N2,N4,1`3 8-Tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,1,Aiethyl-N4,N8-dimethyl-pyrimido[5,44pyrimidine-2,4,6,8-tetraamine; 

,1<6-Di-n-butyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

2,N6-Bis-cyclopropylmethyl-N4,N8-dimethyl-pyrimido[5,441]pyrimidine-2,4,6,8-tetraamine; 
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N2,N6-Diisobutyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diallyl-N4,N8-dimethyl-pyrimido15,4-dtpimidine-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,..s_ N tetramethyl-pyrimido[5,4-d]pyrimidine-2,0- 
: 

triamine; 

N4,N8-Dimethy1-6-propoxy-N2-n-propyl-primido[5,4-d]pyrimidine-2,4,8-triamint; 

N4,N8-Dimethyl-N2-n-propy1-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2,"8-triamine; 

6-B enzyloxy-N4,N8-dimethyl-N2-n-propyl-pyrimido[5,4-d]pyrimidine-2,4 ttriamine; 

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

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidine-
, 
 arbonitrile; 

N4,N8-Dimethyl-N2-n-propy1-6-(aminornethyl)-pyrimido15,4-d]p midine-2,4,8-triamine; 

6-Carhamoyl-N4,N8-dimethyl-N2-n-propyl-pyrimido[5,4-d]py 

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]py 	Mine-2-carboxylic acid; 

N-(n-Propy1)-14,8-bis-inethylarnino-6-n-propylamino-p mido15,4411pyrimidin-2-y11-

amidine; 

N4,N8-Dimethyl-N2-n-propy1-6-(4-fluoropheny1)-p imido[5,4-d]pyrimidine-2,4,8-ttiamine; 

N2-Methyl-N4,1\18-di-n-propy1-6-(4-fluoropheny -pyrimido15,4-djpyrimidine-2,4,8-triamine; 

N4,N8-Dimethyl-N2-n-propyl-pyrimido15,4- 	rimidine-2,4,8-tharnine; 

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

6-Methoxy-N2-Methyl-N4,N8-di-n-p o• 1-pyrimido[5,4-d]pythnidine-2,4,8-triamine; 

6-Methylamino-4,8-bis-n-propylai o-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

N Tetraethyl-pyrimid 5,4-d]pyrimidine-2,4,6,8-tetraamine 

2,6-Dichloro-N4,N8-diethyl-p mido[5,4-d]pyrimidine-4,8-diamine; 

opyl-pyiimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropyl r  thyl-N°,N8-diethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diethyl-N4,N, is-cyclopropyimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
N2

,N
2
,N6_Triethy,' bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraitylie; 

6-Chloro-liethyl-N4,N8-bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
N2

,
—N6 thyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,10icyclopropyl-N4,N8-di-n-propyl-pyrimidoi5,4-d1pyrimidine-2,4,6,8-tetraamine; 

6-Bis-cyclopropylmethyl-N4,N8-di-n-propyl-pyrimido15,4-dlpyrimidine-2,4,6,8-

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

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

N2,N4,N8-Trially1-6-[4-(4-fluorobenzy1)-piperazin-1-yl]-pyrimidol5,4-dipyrimidine-2,4,8- 

triamine; 

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

N2,N4,N8-Trially1-6- { 4- [bis-(4-fluoropheny1)-methyl]-piperazin-1-yll -pyrimido [5,44] 

pyrimidine-2,4,8-triamine; 

N2,N2,N6-Triethyl-N4,N8-dim-propyl-pyrimido[5,4-dlpyrimidine-2,4,6,8-teurnine; 

(4,8-Bis-methylamino-6-n-propylamino-pyrimidol5,4-dIpyrimidin-2-ylan o)-acetic acid 

tert-butyl ester; 

(4,8-Bis-methylamino-6-n-propylamino-pyrimidol5,4-dlpyrimidin-24  lamino)-acetic acid; 

N-n-Propy142-(4,8-bis-inethylamino-6-propylamino-pyrimido[5 dlpyrinudin-2-ylamino)]-

acetamide; 

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

a salt or solvate thereof, and any combinations thereof. 

3. The compound of claim 1, 	erein the salt is selected from the group 

consisting of sulfate, hydrogen sulfate, hemisul e, chloride, bromide, iodide, nitrate, 

carbonate, phosphate, hydrogen phosphate, 	ydrogen phosphate, formate, acetate, 

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

glucuronate, maleate, fumarate, pyruv , aspaltate, glutamate, benzoate, anthranilate, 4-

hydroxybenzoate, phenylacetale, m delate, pamoate, methanesulfonate, ethanesulfonate, 

benzenesulfonate, pantothenate, ifluoromethanesulfonate, 2-hydroxyethanesulfonate, p-

toluenesulfonate, sulfanilate, V clohexylaminosulfonate, stearate, alginate, p-

hydroxybutyrate, salicylat , galactarate, galacturonate, saccharin, saccharate, 

glycerophosphonate, a any combinations thereof. 

4. .1.;:fr  A pharmaceutical composition comprising the compound of claim 1 

and at least 7. phamiaceutically acceptable carrier. 

./ 
seler from the group consisting of doxapram and enantiomers thereof, acetazolamide, 

of trine, theophylline, caffeine, methylprogesterone and related compounds, sedatives that 

/increase arousal threshold in sleep disordered breathing patients, benzodiazepine receptor 

5. The composition of claim 4, further comprising at least one agent 
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agonists, orexin antagonists, tricyclic antidepressants, serotonergic modulators, adenosine and 

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

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

6. The composition of claim 5, wherein the compound and the agept are 

physically mixed in the composition. 	
eI  

7. The composition of claim 5, wherein the compound an the agent are 

physically separated in the composition. 	 4? 

I 

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

known to cause changes in breathing control. 

9. The composition in claim 8, wherein eat least one agent is selected 

from the group consisting of opioid narcotics, benzodiaz nes, sedatives, sleeping aids, 

hypnotics, propofol, and any combinations thereof. 

10. The composition of claii 	wherein the compound and the agent are 

physically mixed in the composition. 

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

physically separated in the compos n. 

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

modified delivery of the c pound following oral administration to a subject. 

13. 7 The composition of claim 12, wherein the composition minimizes 

delivery of the c pound to the stomach of the subject and maximizes delivery of the 

compound to 	intestine of the subject. 

14. 	The composition of claim 12, wherein the composition includes an 
. 	. enteiy coating. 

15. The composition of claim 12, wherein the compound is contained in a 
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pharmaceutically suitable capsule. 

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

powder of the compound, or an admixture of the compound with an excipient. 	
/1)  

AY 

17. The composition of claim 16, wherein the excipient compriseea 

binder, disintegrant, diluent, buffer, lubricant, glidant, antioxidant, antimicrobiateresmative, 

colorant, or flavorant. 	
t/71  

18. The composition of claim 16, wherein the capsule's enterically coated 

but the granules or powders of the compound are not enterically coa d. 

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

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

20. The composition of claim 19, erein the granules or powders of the 

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

different regions of the intestine of the subject. 

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

or powders of the compound are ente Ily coated. 

22. The com ition of claim 21, wherein the capsule is coated with an 

enteric coating that is differe from the enteric coating that coats the granules or powders of 

the compound. 

23 

base particle, wh 

formed. 

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

by a core comprising the drug as a coating over the base particle is 

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

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

tli (is enterically coated. 
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25. 	The composition of claim 23, wherein the core is coated with an 

enteric coating, thereby forming an enterically coated bead. 

	

26. 	The composition of claim 25, wherein the enterically coated bead 
it6  

I 

A• 
capsule containg beads 

fi 
provides deteVery of the 

11..w 

	

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

e liquid as to provide a 

liquid-filled capsule. 

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

but the liquid formulation contained within does not .mprise an enteric coating. 

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

compound are enterically coated. 

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

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

different regions of the intestin f the subject. 

32. Th omposition of claim 30, wherein the enteric coating applied to the 

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

compound. 

	

3. 	The composition of claim 15, wherein the compound is coated onto a 

base parti to form a core comprising the compound as a coating over the base particle, 

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

susp Sded core is placed in a capsule. 

	

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

contained in a pharmaceutically acceptable capsule. 

27. 	The composition of claim 26, wherein the 

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

compound to different regions of the intestine of the subject. 

capsule are dissolved or suspended in a pharmaceutically accept 
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but the core is not enterically coated. 

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

enterically coated. 

36. A method of preventing or treating a breathing control disorclitr or j. 
disease in a subject in need thereof, the method comprising administering to theAbject an 

effective amount of a pharmaceutical composition comprising at least one ph4tmaceutically 

acceptable carrier and at least one compound or salt thereof selected from 99ie group 

consisting of: 

72 
x RNNv 

IR4 
N • 	N 	XI R7,

,N 
I 

	

IT • 	T  R3  
, X N N 

RB- 

	

X 	R5  

a compound of formula (I): 	76 	(I), wherein in formula (I): 

R I, R2, R3, R4, R5, R6, R7  and R8  are 	ependently I-I, alkyl, substituted alkyl, 

cycloalkyl, substituted cyc lkyl, alkenyl, substituted alkenyl, alkynyl, 

	

substituted alkynyl, phe 	substituted phenyl, phenylalkyl, substituted 

phenylalkyl, aryl, su ituted aryl, arylalkyl, substituted arylalkyl, 

heteroarylalkyl, s stituted heteroarylalkyl, heteroaryl or substituted 

heteroaryl; 

or R I  and R2, R3  an 	, R5  and R6, or R7  and R8  independently combine as to form a 

biradical elected from the group consisting of 3-hydroxy-pentane-1,5-diyl, 6- 

hydro -cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pee ane-1,5-diyl; 

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

/7 NH, NR9  and 0; and, 

e sh occurrence of X is independently alkyl or substituted alkyl; 
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R2  

RI 	X 
NN 

.„.R
4 

)3/ 
R7 	

X/ 
N,  

:23  
,X 

Rio R8  
a compound of formula (II): 	 (II), wherein in formula 

cc' 
R I , R2, R3, R4, R7  and R8  are independently H, alkyl, substituted alkyl,Scloalkyl, 

(.7 
substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, ebstituted 

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

substituted aryl, arylalkyl, substituted arylalkyl, hetero ylalkyl, substituted 

heteroarylalkyl, heteroaryl or substituted heteroary1;,,,  

or R I  and R2, R3  and R4, R5  and R6, or R7  and R8  indepe ently combine as to form a 

biradical selected from the group consisting o, 6-hydroxy-pentane-1,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane 3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 

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

NH, NR9  and 0; 

each occurrence of R9  is independen alkyl or substituted alkyl; 

RI°  is II, halogen, CN, amidino, an o, carboxy, carboxamido, hydrazino, OH, alkyl 

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

thioalkoxy; and, 

R2  

N N 
R7 	I 	R16 

N 

X N 

Ra
m .N  

X,N Rs 

a compoun9p6f formula (III): 
	R6 	(III), wherein in formula (III): 

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

,y4 
	

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 le and R8  independently combine as to form a /I 

biradical selected from the group consisting of 3-hydroxy-pentane-1,5-diy1,/ 

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 optond, 

NH, NR9  and 0; 

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

N. is H, halogen, CN, amidino, amido, carboxy, carboxamido, hY4liazino, OH, alkyl io 

or substituted alkyl, alkoxy or substituted alkoxy, or th 	koxy or substituted 

thioalkoxy. 

37. The method of claim 36, wherein the hi thing control disorder or 

disease is selected from the group consisting of respiratory epression, sleep apnea, apnea of 

prematurity, obesity-hypoventilation syndrome, primary alveolar hypoventilation syndrome, 

dyspnea, altitude sickness, hypoxia, hypercapnia, ch is obstructive pulmonary disease 

(COPD), sudden infant death syndrome (SIDS), c' genital central hypoventilation syndrome, 

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

and spinal cord traumatic injury. 

38. The method of t,  aim 37, wherein the respiratory depression is caused 

by an anesthetic, a sedative, a slee g aid, an anxiolytic agent, a hypnotic agent, alcohol or a 

narcotic. 

39. Th- nethod of claim 36, wherein the subject is further administered at 

least one additional ag t useful for treating the breathing disorder or disease. 

4 	The method of claim 39, wherein the at least one additional agent is 

selected from re group consisting of doxapram and enantiomers thereof, acetazolamide, 
M1 

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

increasc 
e 
rousal threshold in sleep disordered breathing patients, benzodiazepine receptor 

& 
agonigts, orexin antagonists, tricyclic antidepressants, serotonergic modulators, adenosine and 
/ . 

a mosme receptor and nucleoside transporter modulators, cannabinoids, orexins, melatonin 

Agonists, ampakines, sodium oxybate, modafinil, armodafinil, and inhaled therapeutics. 
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41. The method of claim 39, wherein the compound and the agent are 

separately administered to the subject. 	 eft 
 

el)  
42. The method of claim 39, wherein the compound and the agent aht 

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

or physically separated when administered to the subject. 

09  
43. The method of claim 36, wherein the subject is further administered at 

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

subject. 

44. The method of claim 43, wherein at lea. one additional agent is 

selected from the group consisting of opioid narcotics, ben diazepines, sedatives, sleeping 

aids, hypnotics, propofol, and any combinations thereof. 

45. The method of claim 36, w'rein the composition is administered in 

conjunction with the use of a mechanical ventil ion device or positive airway pressure 

device on the subject. 

46. The method of aim 36, wherein the subject is a mammal or bird. 

47. The met 	of claim 46, wherein the mammal is a human. 

48. Th 'nethod of claim 36, wherein the composition is administered to 

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

intramuscular, subc aneous, transdermal, epidural, intratracheal, otic, intraocular, intrathecal 

or intravenous rtl6te. 

/1 	49. 	The method of claim 48, wherein the composition is orally 
e 

adm ni§ red to the subject. 

	

50. 	The method of claim 36, wherein the at least one compound is selected 
44/ 

/from the group consisting of: 
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N2,N6-Dimethyl-N4,618-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

N2,N6-Di-n-butyl-N°,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tenamine; 

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

N2,N6-Dimethyl-N4-n-propyl-N8-prop-2-ynyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetra 

N2,N6-Bis-(N-methoxy(N-methyeamino)-N4,Ns-bis-n-propylarnino-pyrimido15,4-4 

pyrimidine; 

meJ$1- 
Af 

N2,N6-Bis-(N-Methoxy(N-methyBamino)-N4,N8-bis-n-propylamino-py nido[5,4-d] 

pyrimidine hydrochloride; 

N2-Methyl-N4,N8-di-n-propyl-pyrimido15,4-dbyrimidine-2,4,84 'amine; 

0,N-Dimethyl-N-(6-methylamino-4,8-bis-n-propylamino-pyri ido[5,4-d] pyrimidin-2-y1)- 

hydroxylamine; 

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

N2,N2,N6-Trimethyl-N4,1\18-di-n-propyl-pyrimido[5,4- pyrimidine-2,4,6,8-tetraamine; 

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

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

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

N2-(2-Methoxy-ethyl)-N6-methyl-N4,N8- -n-propyl- pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

N2-(2-Isopropoxy-ethyl)-N6-methy 4,N8-di-n-propyl-pyrimido[5,4-d]pytimidine-2,4,6,8-

tetraamine; 

N8-Methyl-N4,N6-di-n-propy --(3,3,3-trilluoropropy1)-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine 

N2-Methyl-N4,618-di-n 	py1-6-(morpholin-4-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-d> i-propy1-6-(piperidin-1-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N81  i-n-propy1-6-pyrrolidin-l-yl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N'-Methyl-N° 8_  di-n-propy1-6-(4-methoxy-piperidin-l-y1)-pyrimido[5,4,41]pyrimidine- 
g 
-tnamine; 

N2-(3-c oro-2-methyl-benzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-

2,4,6,8-tetraamine; 

N/(3,4-Dichlorobenzy1)-N6-methyl-N4,1\18-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

hydroxylamine; 

tetraamine; 
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N2-(4-171uorobenzy1)-N6-inethyl-N4,Ns-di-n-propyl-pyrimido15,4-dlpyrimidine-2,4,6,8- 

tetraamine; 

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

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

N2,N2-Diallyl-N4,N8-dimethyl-N6-n-propyl-pyrimido15,4-d1pyrimidine-2,4,6,8-tetraan0e; 

2-1(4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-y1)-methyl-Anino]- 

ethanol; 

N2-(2-Isopropoxy-ethyl)-N4,N8-dimethyl-N6-n-propyl-pyrimido15,4-d1pyrimi ne-2,4,6,8-

tetraamine; 

211V-(2-Dimethylamino-ethyl)-N-methyl]amino-N4,N8-dimethyl-N6-// 	pyl-pyrimido15,4- 

d1pyrimidine-4,6,8-triamine; 

2-1(4,8-B is-methylamino-6-n-propylamino-pylimido15,4-d1pyrii in-2-y1)-(2-hydroxy- 

ethyl)-aminoFethanol ; 

N2,N2-Bis-(2-methoxyethyl)-N4,N8-dimethyl-N6-n-propyl-p mido[5,4-d]pyrimidine- 

2,4,6,8-tetraamine; 

6-(4-0xo-piperidin-1-y1)-N4,N8-dimethyl-N2-n-propy 

2,4,8-triamine; 

N2 (3-Triguoroinethyl-piperidin-1-y1)-N4,N 

d1pyrimidine-2,4,8-triamine; 

N2-6-n-Propylamino-N4,N8-dimethy1-24 

cflpyrimidine-2,4,8-triamine; 

N2-n-Propyl-N4,N8-dimethy1-6-(4,4 

2,4,8-triamine; 

N2,N4,N6,N8-Tetramethyl-py lido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diethyl-N4,N8-din 	yl-pyrimido[5,441]pyrimidine-2,4,6,8-tetraarnine; 

N2,N6-Di-n-butyl-N4,N imethyl-pyrimido15,4411pyrimidine-2,4,6,8-tetraamine; 

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

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

N2,N6-Dially1 4,N8-dimethyl-pyrimido15,4-d1pyrimidine-2,4,6,8-tetraamine; 

2-Chloro- ('N,N'-dimethyl-hydrazino)-N4,1‘18-dimethyl-pyrimido[5,4-d]pyrimidine-4,8- 

amine; 

6410 	 )_N2
,N

2
,N

4:N8_ -Dimethyl-hydrazino 	 tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,8- „ . 

71  triamine; 

14,1\18-Dimethy1-6-propoxy-N2-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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N4,N8-Dimethyl-N2-n-propy1-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-B enzyloxy-N4,1\18-dimethyl-N2-n-propyl-primido[5,4-dThyrimidine-2,4,8-niamine; 

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

4,8-Bis-methylamino-6-n-propylamino-pyrimido [5,4-d]pyrimidine-2-carbonnrile; 

N4,1V8-Dimethyl-N2-n-propy1-6-(aminomethyl)-pyrimido[5,4-d]pyrimidine-2,4,8-niamitte; 

6-Carbamoyl-N4,N8-climethy1-N2-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-niamin4 

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pythmidine-2-carboxylic field; 

N-(n-Propy1)-14,8-bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimign-2-y1j- 

amidine; 

N4,N8-Dimethy1-1\12-n-propy1-6-(4-fluoropheny1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

1\12-Methyl-N4,N8-di-n-propyl-6-(4-fluoropheny1)-pyrimido15,4-dlpy midine-2,4,8-niamine; 

144,1Vs-Dimethyl-N2-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,84 nine; 

6-n-Butyl-N2-methyl-N4,1\18-di-n-propyl-pyrimido[5,4-d]pylincsine-2,4,8-niamine; 

6-Methoxy-N2-Methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]p.' 'midine-2,4,8-triamine; 

6-Methylamino-4,8-bis-n-propylamino-pyrimido[5,4-d] "midine-2-carboninile; 

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

2,6-Dichloro-N4,N8-diethyl-pyrimido[5,4-d]pyrinn ne-4,8-diamine; 

N4,N8-Diethyl-N2,N6-Di-n-propyl-pyrinildo[5,4 ]pyrimidine-2,4,6,8-tetraamine; 
N2

,
„ .6_ Bis-eyelopropylmethyl-N4,148-diethyl- yrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diethyl-N4,/\18-bis-cyclopropylme 	-pyrimido[5,4-d]pyrimidine-2,4,6,8-tenaamine; 

N2,N2,N6-Triethyl-N4,1\18-bis-cyclopro 	nethyl-pyrimido[5,4-djpyrimidine-2,4,6,8-

tetraamine; 

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

N2,N6-Diethyl-N4,148-di-n-pr yl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Dicyclopropyl-N4 	di-n-propyl-pyrimido[5,4-d]pylimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropyl ,r thyl-N4,148-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

N2,N2,N6,N6-Ten 'nethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tenaamine; 

-,N6-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tenaamine; 

N2,1\14,1\18-T 4L.11y1-6-[4-(4-fluorobenzy1)-piperazin-l-y1]-pyrimido[5,4-d]pyrimidine-2,4,8- 

t mine; 

6-00o-N2,N4,1\18-triallyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2.44  1‘18-Tria11y1-6- {4-[bis-(4-fluoropheny1)-methyl]piperazin-1-yll-pyrimido[5,4-d] 

I 
pyrimidine-2,4,8-niamine; 
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N2,N2,N6-Triethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

(4,8-Bis-methylamino-6-n-propylamino-pyrimidol5,4-dlpyrimidin-2-ylamino)-acetic acid 

tert-butyl ester; 

(4,8-Bis-methylamino-6-n-propylamino-pyrimidol5,4-dlpyrimidin-2-ylamino)-acetic aci 

N-n-Propy112-(4,8-bis-methylamino-6-propylamino-pyrimido[5,4-cl]pyrimidin-2-ylanino)]- 

acetamide; 

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

a salt thereof, and any combinations thereof 

51. The method of claim 36, wherein the salt is selec d from the group 

consisting of sulfate, hydrogen sulfate, chloride, bromide, iodide, ni te, carbonate, 
,;;" 

phosphate, hydrogen phosphate, dihydrogen phosphate, formate ;etate, propionate, 

succinatc, glycolate, gluconate, lactate, malate, tartrate, citrate scorbate, glucuronate, 

maleate, fumarate, pyruvate, aspartate, glutamate, benzoate nthranilate, 4-hydroxybenzoate, 

phenylacetate, mandelate, pamoate, methanesulfonate, e anesulfonate, benzenesulfonate, 

pantothenate, trifluoromethanesulfonate, 2-hydroxye nesulfonate, p-toluenesulfonate, 

sulfanilate, cyclohexylaminosulfonate, stearate, al 	ate, 13-hydroxybutyrate, salicylate, 

galactarate, galacturonate, saccharin, saccharat and glycerophosphonate. 

52. A method of prey ing destabilization or stabilizing breathing rhythm 

in a subject in need thereof, the metho comprising administering to the subject an effective 

amount of a pharmaceutical comp .;:'lion comprising at least one pharmaceutically acceptable 

carrier and at least one compou or salt thereof selected from the group consisting of: 

R2  
I 

	

R1 	X 
NN 
..-1... 	,R4 

N ' N XI 

	

R7
NN 

I 	N.,, 
3  

:pi 
17 	

, X N.).,...N 
R8  N 

/if 	 X" NR8  
I 

a comp nd of formula (I): 	R6 	(I), wherein in formula (I): 

1R1, R2, R3, R4, R5, R6, 122  and R8  are independently II, alkyl, substituted alkyl, 

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

/ substituted alkynyl, phenyl, substituted phenyl, phenylalkyl, substituted 

17  
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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 le and R8  independently combine as to for a' a 

biradical selected from the group consisting of 3-hydroxy-pentane-1.51y1, 6- 
/ 

hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 age 

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

NH, NR9  and 0; and, 	 d 
ql 

ir 
each occurrence of X is independently alkyl or substituted alkyl.  

R2  

R4 

N N X 

N 
I 

,X N,-, N 

Re" 	io 
a compound of formula (II): 	

R 	
II), wherein in formula (II): 

R I, R2, le, R4, R7  and R8  are independent H, alkyl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, ubstituted alkenyl, alkynyl, substituted 

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

substituted aryl, arylalky •substituted arylalkyl, heteroarylalkyl, substituted 

heteroarylalkyl, hete ryl or substituted heteroaryl; 

or R1  and le, R3  and 124, R and R6, or R7  and R8  independently combine as to form a 

biradical selecte from the group consisting of 3-hydroxy-pentane-1,5-diyl, 

6-hydroxy-c oheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1 a-diyl; 

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

NH 	9 and 0; 

each occurrence of R9  is independently alkyl or substituted alkyl; 

RI°  i, halogen, cyano, alkyl, substituted alkyl, alkoxy or substituted alkoxy; 

pentane-1,5-diy1; 
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N 
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"NN  
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R6  
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R2  

(III), wherein in formulaXlll): 

R I, R2, R3, R4, R7  and R8  are independently H, alkyl, substituted alley], cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, alk yl, substituted 

alkynyl, phenyl, substituted phenyl, phenylalkyl, sub a  ituted phenylalkyl, aryl, 

substituted aryl, arylalkyl, substituted arylalkyl, h eroarylalkyl, substituted 

heteroarylalkyl, heteroaryl or substituted heter ryl; 

or R I  and R2, R3  and R4, R5  and R6, or R7  and R8  in pendently combine as to form a 

biradical selected from the group cons's g of 3-hydroxy-pentane-1,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, pro ne-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 

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

NH, NR9  and 0; 

each occurrence of R9  is indepen ntly alkyl or substituted alkyl; and 
—10 
K is H, halogen, cyano, alky substituted alkyl, alkoxy or substituted alkoxy. 

53. The me ed of claim 52, wherein the destabilization is associated with 

a breathing control disorder disease selected from the group consisting of respiratory 

depression, sleep apnea, nea of prematurity, obesity-hypoventilation syndrome, primary 

alveolar hypoventilati syndrome, dyspnea, altitude sickness, hypoxia, hypercapnia, chronic 

obstructive pulmo 	disease (COPD), sudden infant death syndrome (SIDS), congenital 

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

Duchenne inScular dystrophy, and brain and spinal cord traumatic injury. 

54. The method of claim 53, wherein the respiratory depression is caused 

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

rirconc. 
4Y 
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56. The method of claim 55, wherein the at least one additional agejis 
HY  

selected from the group consisting of doxapram and enantiomers thereof, acetazolautide, 
.11 

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

increase arousal threshold in sleep disordered breathing patients, benzodiazeple receptor 

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

adenosine receptor and nucleoside transporter modulators, cannabinoiddorexins, melatonin 

agonists, ampalcines, sodium oxybate, modafinil, armodafinil, and i tiled therapeutics. 

57. The method of claim 55, wherein the co pound and the agent are 

separately administered to the subject. 

58. The method of claim 55, whey the compound and the agent are co-

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

or physically separated when administered to 	subject. 

59. The method of clai. 52, wherein the subject is further administered at 

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

subject 

60. The m> f od of claim 59, wherein at least one additional agent is 

selected from the group c sisting of opioid narcotics, benzodiazepines, sedatives, sleeping 

aids, hypnotics, propo 	and any combinations thereof. 

6 	The method of claim 52, wherein the composition is administered in 

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

device on t subject. 

62. The method of claim 52, wherein the subject is a mammal or bird. 

63. The method of claim 62, wherein the mammal is a human. 
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64. The method of claim 52, wherein the composition is administered to 

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

intramuscular, subcutaneous, transdermal, epidural, intratracheal, otic, intraocular, intrath
e
eal 

Aes  

65. The method of claim 64, wherein the composition is orally/
7 

administered to the subject. 

66. The method of claim 52, wherein the at least one Compound is selected 

from the group consisting of: 

N2,N6-Dimethyl-N4,N8-di-n-propyl-pyrimido15,4-dbyrimidine-2 •,6,8-tetraamine; 

N2,N4,N6,N8-Tetra-n-propyl-pyrimido15,4-(11pyrimidine-2,4,6 etraamine; 

N2,N6-Di-n-butyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrim ne-2,4,6,8-tetraamine; 

N2,N6-Di-i-propyl-N4,N8-di-n-propyl-pyrimido[5,4-d]py r midine-2,4,6,8-tetraamine; 

N2,N6-Dimethyl-N4-n-propyl-N8-prop-2-ynyl-pyrimi 5,4-dlpyrimidine-2,4,6,8-tetraamme; 

N2,N6-Bis-(N-methoxy(N-methyDamino)-N4,N8-b -n-propylamino-pyrimido[5,4-d] 

pyrimidine; 

N-(6-Chloro-4,8-bis-propylamino-pyrimido[ 4 d]pyrimidin-2-y1)-0,N-dimethyl- 

hydroxylamine; 

N2,N6-Bis-(N-Methoxy(N-inethyDami -N4,N8-bis-n-propylamino-pyrimido[5,4-d] 

pyrimidine hydrochloride; 

N2-Methyl-N4,N8-di-n-propyl-p mido15,4-d1pyrimidine-2,4,8-triamine; 

0,N-Dimethyl-N-(6-methyla • no-4,8-bis-n-propylamino-pyrimido[5,4-d] pyrimidin-2-yl)-

hydroxylamine; 

NI,N8-Dimetbyl-N2,N6- -n-propyl-pyrimido15,4-d1pyrimidine-2,4,6,8-tetraamine; 

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

6-Chloro-N2-met I N4,N8-di-n-propylpyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N2-Diethyl, 6-methyl-N4,N8-di-n-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-(2-1y1 oxy-ethyl)-N6-methyl-N4,N8-di-n-propyl- pyrimido[5,4-d]pyrimidine-2,4,6,8- 
. tetraamine; 

2-Isopropoxy-ethyl)-N6-methyl-N ,N 4 8 • 

tetraamine; 
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N8-Methyl-N4,N6-di-n-propyl-N2-(3,3,3-trifluoropropy1)-pyrimido15,4-dlpyrimidine-2,4,6,8- 

tetraamine 	 fits" 

N2-Methyl-N4,N8-di-n-propy1-6-(molpholin-4-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triaminef 

N2-Methyl-N4,N8-di-n-propy1-6-(piperidin-1-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamiper 

N2-Methyl-N4,N8-di-n-propy1-6-pyrrolidin-1-yl-pyrimido[5,4-d]pyrimidine-2,4 8-triamine• 

N2-Methyl-N4,N8-di-n-propy1-6-(4-methoxy-piperidin-1-y1)-pyrimido[5,4,-d]pyrinline- 

2,4,8-triamine; 

N2-(3-Chloro-2-methyl-benzy1)-N6-methyl-N4,1\18-di-n-propy1-pyrimido15,4-0yrimidine- 

N2-(3,4-Dichlorobenzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido15,4-d yrimidine-2,4,6,8-

tetraamine; 

N2-(4-Fluorobenzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido15,4 pyrimidine-2,4,6,8- 

tetraamine; 

6-Chloro-N4,N8-dimethyl-N2-n-propyl-pyrimido[5,4-d]py 	tdine-2,4,8-triamine; 

N2,N2,N4,N8-Tetramethyl-N6-n-propyl-pyrimido[5,4-d]p rimidine-2,4,6,8-tetraamine; 

N2,N2-Dial1yl-N4,N8-dimethyl-N6-n-propyl-pyrimido 4-d]pyrimidine-2,4,6,8-tetraamine; 

2-[(4,8-Bis-methylamino-6-n-propylamino-pyrinn [5,441]pyrimidin-2-y1)-methyl-aminok 

ethanol; 

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

tetraamine; 

2-1N-(2-llimethylamino-ethyl)-N-met liamino-N4,N8-dimethyl-N6-n-propyl-pyrimido15,4-

dlpyrimidine-4,6,8-triamin 

2-1(4,8-Bis-methylamino-6-n-pr ylamino-pyrimido[5,4-d]pyrimidin-2-y1)-(2-hydroxy-

ethyl)-aminokethano 
N2

,N
2_-• •s_ lit (2-methoxyeth N4,N8-dimethyl-N6-n-propyl-pyrimido[5,4-d]pyrimidine- 

2,4,6,8-tetraam e• 

6-(4-0xo-piperidin- -y1)-N4,1\18-dimethyl-N2-n-propylamino-pyrimido-15,4-d1pyrimidine- 

2,4,8-trialme; 

N2-(3-Trifluo Emethyl-piperidin-1-y1)-N4,N8-dimethy1-6-n-propylamino-pyrimido-[5,4- 

d]p limidine-2,4,8-triamine; 

N2-6-n- f  opylamino-N4,N8-dimethy1-2-0,1-dioxo-thiomorpholin-4-ye-pyrimido-[5,4- 

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

Nin-Propyl-N4,N8-dimethy1-6-(4,4-clifluoro-piperidin-1-y1)-pyrimido[5,4-d]pyrimidine- 

2,4,6,8-tetraamine; 

2,4,8-triamine; 
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N2,N4,N6,1\18-Tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

N2,N6-Di-n-butyl-N°,N8-dimethyl-pyrimido[5,4-d]pylimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N4,148-dimethyl-pyrimido[5,4-d]pyriraidine-2,4,6,8-tetramigne; 

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

N2,N6-Diallyl-N4,1\18-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 	/ 

2-Chloro-6-(N,N'-dimethyl-hydrazino)-N4,N8-dimedwl-pyrimido[5,4-d]pyrimillie-4,8-

diamine; 

6-(N,N'-Dimethyl-hydrazino)-N2,N2,N4,N8-tetramethyl-pyrimido[5,4-d]p limidine-2,4,8- 

triamine; 

N4,1\18-Dimethy1-6-propoxy-N2--propyl-pyrimido15,4-dlpyrimidinel,4,8-triamine; 

N4,N8-Dimethyl-N2-n-propy1-6-propylsulfanyl-pyrimido15,4-dIp r nidine-2,4,8-tdamine; 

6-Benzyloxy-N4,N8-dimethyl-N2-n-propyl-pyrimido[5,4-d]py 

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]py iidin-2-ol; 

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d] rimidine-2-carbonitrile; 

N4,N8-Dimethyl-N2-n-propy1-6-(aminomethyl)-pyrin o[5,4-d]pyrimidine-2,4,8-tdamine; 

6-Carbamoyl-N4,N8-dimethyl-N2-n-propyl-pyrimi [5,4-d]pyrimidine-2,4,8-triamine; 

4,8-Bis-methylamino-6-n-propylamino-pyrinn [5,4-dlpyrimidine-2-carboxylic acid; 

N-(n-Propy1)[4,8-bis-methylamino-6-n-pro lamino-pyrimido15,4-djpyrimidin-2-y11- 

amidine; 

N4,N8-llimethyl-N2-n-propy1-6-(4-flu opheny1)-pyrimido15,4-dipyrimidine-2,4,8-thamine; 

N2-Methyl-N4,N8-di-n-propy1-6-(4- uoropheny1)-pyrimido15,4-(11pyrimidine-2,4,8-triamine; 

N4,N8-Dimethyl-N2-n-propyl-py. mido[5,4-d]pyrimidine-2,4,8-triamine; 

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

6-Methoxy-N2-Methyl-N4 8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-Methylamino-4,8-bifirpropylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

N2,N4,N6,N8-Tetrae y1-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine 

9,6-Dichloro-N4, -diethyl-pyrimido[5,4-d]pyrimidine-4,8-diaraine; 

N4,N8-Diethy 2,N6-Di-n-propyl-pyrimido15,4-dlpyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis- elopropylmethyl-N4,N8-diethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6- f  thyl-N4,N8-bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2 19146-Triethyl-N4,N8-bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

l
-Chloro-N2-ethyl-N4,N8-bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

if 
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1\12,N16-Diethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraarnine; 

1\12,N6-Dicyclopropyl-N4,1\18-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N4,N8-di-n-propyl-pyrimido15,4-dlpyrimidine-2,4,6,8- 

tetraamine; 

N2,1\12,N6,N6-Tetramethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraayline; 

N4,Ns-Dially1-1\12,N6-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
1 

N2,N4,N8-Trially1-6-14-(4-fluorobenzy1)-piperazin-l-y11-pyrimido[5,4-d]pyrimidijAe-2,4,8- 
.P 

triamine; 

N2,1\14,N8-Trially1-6-14-[bis-(4-fluoropheny1)-methyl]-piperazin-l-y11-p_`iimido15,4-d1 

pyrimidine-2,4,8-triamine; 

N2,N2,N6-Triethyl-N4,148-di-n-propyl-pyrimido[5,4-d]pyrimidine- ,4,6,8-tetraamine; 

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

tert-butyl ester; 

(4,8-Bis-methylamino-6-n-propylamino-pyrimido15,4-d yrimidin-2-ylamino)-acetic acid; 

N-n-Propy1-[2-(4,8-bis-methylamino-6-propylamino- nmido[5,4-d]pyrimidin-2-ylamino)]- 

acetamide; 

(6-Chloro-4,8-bis-methylamino-pyrimido15,4- yrimidin-2-ylamino)-acetic acid ethyl ester; 

a salt thereof, and any combinations ereof. 

67. The method of aim 52, wherein the salt is selected from the group 

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

phosphate, hydrogen phosphate, ihydrogen phosphate, formate, acetate, propionate, 

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

maleate, fumarate, pyruva aspartate, glutamate, benzoate, anthranilate, 4-hydroxybenzoate, 

phenylacetate, mande 	pamoate, methanesulfonate, ethanesulfonate, benzenesulfonate, 

pantothenate, trifluo 4methanesulfonate, 2-hydroxyethanesulfonate, p-toluenesulfonate, 

sulfanilate, cyclo xylaminosulfonate, stearate, alginate, 13-hydroxybutyrate, salicylate, 

galactarate, ga cturonate, saccharin, saccharate, and glycerophosphonate. 

68. The compound of claim 1, wherein the compound is 142-N6-bis-

cyclopropylmethy1-1\14,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine and 

wjgrein the X-ray powder diffraction spectrum of the compound comprises 20 values (in 
/59 

6-Chloro-142,N4,1\18-triallyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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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 method of preparing N2-N6-bis-cyclopropylmethyl N4, N8-dime yl 
A6 

pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine (84), comprising reacting 2,6-dichloror,N8-

dimethyl-pyrimido[5,4-d]pyrimidine-4,8-diamine and cyclopropylmethylamine insolvent. 

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 coo$d to room 

temperature. 

 

71. The method of claim 69, wherein the solve comprises n-butanol. 

 

72. The method of claim 70, wherein th recipitated (84) is recrystallized 

from n-butanol. 

73. The method of claim 72, we rein the recrystallized (84) has a X-ray 

powder diffraction spectrum comprising 2®v•es (in degrees) of about 8.12, 9.59, 12.60, 

15.02, 16.33, 17.40, 18.98, 20.68, 21.72, en 8, 23.98, 25.24, and 26.70. 

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

pyrimido[5,4-d]pyrimidine-4,8-di me is prepared by reacting 2,4,6,8-tetrachloro-

pyrimido[5,4-d]pyrimidine and ethylamine in a solvent. 

75. Thy iethod of claim 74, wherein the ratio of equivalents of 2,4,6,8- 

tetrachloro-pyrimido[ 	d]pyriinidine to methylaminc is about 1 : 4.5. 
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AMENDED CLAIMS 
received by the International Bureau on 30 September 2014 (30.09.2014) 

LISTING OF THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in die 

application. 

1. 	A compound or salt thereof selected from the group consistin Of: 

455.  fi 
yeI 

a compound of formula (I): 	R6 	(I), whei 	in formula (I): 

RI , R2, R3, R4, R5. R6, R7  and R8  are independentl r alkyl, substituted alkyl, 

cycloalkyl, substituted cycloalkyl, alke 	substituted alkenyl, alkynyl, 

substituted alkynyl, phenyl, substitute phenyl, phenylalkyl, substituted 

phenylallcyl, aryl, substituted aryl 	ylalkyl, substituted arylalkyl, 

heteroarylalkyl, substituted he oarylalkyl, heteroaryl or substituted 

heteroaryl; 

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

biradical selected fro he group consisting of 3-hydroxy-pentane-1,5-diyl, 6- 

hydroxy-cyclohept 	-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy 

each occunence of is independently selected from the group consisting of bond, 

NH, NR9  d 0; and, 

each occurre 	of R9  is independently alkyl or substituted alkyl; 

Rc 
N iY 

RemX  
a gbmpound of formula (II): 

R2  
, 

R' 	X 

4 
Ni\r 

N N X 
N

R3  
N N 

Rio 
(II), wherein in formula (II): 

R1
, 
 R2, R3

, 
 n4

, 
 

K 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, ary, 

substituted aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substitute 

heteroarylalkyl, heteroaryl or substituted hcteroaryl; 
4,5'y  

or R I  and R2, R3  and R4, R5  and R6, or R7  and R8  independently combine ast form a 

biradical selected from the group consisting of 3-hydroxy-pentan1 I ,5-diyl, 
t?' 

6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,9-diy1 and 

pentane-1,5-diy1; 

each occurrence of X is independently selected from the groupyonsisting of bond, 

NH, NR9  and 0; 

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

RI°  is H, halogen, CN, amidino, amido, carboxy, carb amido, hydrazino, OH, alkyl 

or substituted alkyl, alkoxy or substituted al xy, or thioalkoxy or substituted 

thioalkoxy; and, 

R2  

R' X 

N 
RC, 	I 

N 

R8  

X 	R5  

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

RI , R2, R3, R4, R7  an 	are independently H. alkyl, substituted alkyl, cycloalkyl, 

substitute 1ycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 

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

subs uted aryl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted 

h teroarylalkyl, heteroaryl or substituted heteroaryl; 

or R id R2, 123  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-1,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 

each occurrence of X is independently selected from the group consisting of bond, 
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NH, NR9  and 0; 

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

RH)  is H, halogen, CN, amidino, amido, carboxy, carboxamido, hydrazino, OH, al 1 

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

thioalkoxy; 

and any combinations thereof. 
	 I 

2. 	The compound of claim 1, wherein the compound it electedfrom the 

group consisting of: 	
I 

N2,N6-Dimethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,9-tetraamine; 

N2,N4,N6,N8-Tetra-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,81raamine; 

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

N2,N6-Di-i-propyl-N4
,N

8-di-n-propyl-pyrimido[5,4-d]pyri dine-2,4,6,8-tetraamine; 

N2,N6-Dimethyl-N4-n-propyl-N8-prop-2-ynyl-pyrimido 4-dlpyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-(N-methoxy(N-methypamino)-N4,1\18-bis-t propylamino-pyrimido[5,4-d] 

pyrimidine; 

N-(6-Chloro-4,8-bis-propylamino-pyrimido[5 

hydroxylamine; 

N2,N6-Bis-(N-Methoxy(N-methyDam.no 

pyrimidine hydrochloride; 

N2-Methyl-N4,N8-di-n-propyl-pyri do[5,4-d]pyrimidine-2,4,8-triamine; 

0,N-Dimethyl-N-(6-methylami 4,8-bis-n-propylamino-pyrimido[5,4-d] pyrimidin-2-y1)- 

hydroxylamine; 

N4,N8-Dimethyl-N2,N6-di 

N2,N2,N6-Trimethyl-N4  

6-Chloro-N2-methy 

N2,N2-Diethyl-N,,,methyl-N4,N8-di-n-propyl-primido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

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

draamine; 

N2-Ssopropoxy-ethyl)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

18-Methyl-N4,N6-di-n-propyl-N2-(3,3,3-trifluoropropyI)-pyrimido[5,4-d]pyrimidine-2,4,6,8- 
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-propyl-pyrimido[5,4-d]pyiimidine-2,4,6,8-tetraarnine; 

8-di-n-propyl-pyrimiclo[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

,N8-di-n-propylpyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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tetraamine 

N2-Methyl-N4,N8-di-n-propy1-6-(morpholin-4-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine
e
l 

N2-Methyl-N4,N8-di-n-propy1-6-(piperidin- 1- y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triard 

N2-Methyl-N4,N8-di-n-propy1-6-pyrrolidin- 1- yl-pyrimido [5,4-d] pyrimidine-2,4,8-triatike; 

N2-Methyl-N4,N8-di-77-propy1-6-(4-methoxy-piperidin- 1-y1)-pyrimido [5,4,-d]pyriViine- 

2,4,8-triamine; 

N2-(3 -Chloro-2-methyl-benzy1)-N6-methyl-N4,N8-di-77-propyl-pyrimido [5 ,4-0rimidine- 

2,4,6,8-tetraamine; 

N2-(3,4-Diehlorobenzy1)-N6-methyl-N4,N8-di-77-propyl-primido[5,4-d crimidine-2,4,6,8- 

tetraamine; 

N2-(4-Fluorobenzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-Apyrimidine-2,4,6,8- 

tetraamine; 

6-Chloro-N4,N8-dimethyl-N2-n-propyl-pyrimido[5,4-d]pyn idine-2,4,8-triamine; 

N2,N2,N4,1\18-Tetramethyl-N6-n-propyl-pyrimido [5,4-d] rimidine-2,4,6,8-tetraamine; 

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

2-[(4,8-Bis-methylamino-6-n-propylamino-pyrimi o[5,4-d]pyrimidin-2-y1)-methyl-aminok 

ethanol ; 

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

tetraanline; 

21N-(2-Dimethylamino-ethyl)-N-met lamino-N4,N8-dimethyl-N6-n-propyl -primido [5,4- 

d]pyrimidine-4,6,8-ttiamin 

2-[(4,8-Bis-methylamino-6-n-p • ylamino-pyrimido[5,4-d]pyrimidin-2-y1)-(2-hydroxy- 

ethyl)-aminoLethano 

N2,N2-Bis-(2-methoxyeth -N4,N8-dimethyl-N6-n-propyl-pyrimido[5,4-d] pyrimidine-

2,4,6,8-tetraam 

6-(4-0xo-piperidin;  - y1)-N4,N8-dimethyl-N2-77-propylamino-pyrimido-[5,4-d]pyrimidine-

2 ,4,8-tria ne; 

N2-(3-Trifluogimethyl-piperidin-1 -y1)- N4,N8-dimethy1-6-n-propylamino-pyrimido-[5,4-

(1] p 

N2-6-77- -opylamino-N4,N8-dimethy1-2-(1.1-dioxo-thiomorpholin-4-y1)-pyrimido-[5,4-

/d Jpyrimidine-2,4,8-niamine; 

977-Propyl-N4,N8-dimethy1-6- (4,4-difluoro-piperidin- 1 -y1)-pytimido [5,4-d]pyrimidine-

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

N2,1\16-Diethyl-N4,1\18-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

N2,N6-Bis-cyclopropylmethyl-N4,1\18-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetc mine; 

N2,N6-Diisobutyl-N4,N8-dimethyl-pyrimido[5,4-d]pylimidine-2,4,6,8-tetraamine; A. 

N2,N6-Diallyl-N4,1\18-dimethyl-pyrirnido[5,4-d]pyrimidine-2,4,6,8-tetraamine; fi 

2-Chloro-6-(N,N'-dimethyl-hydrazino)-N4,N8-dimethyl-pyrimido[5,4-d]pyri dine-4,8- 

diamine; 

6-(N,N'-Dimethyl-hydrazino)-1\12,N2,N4,N8-tetramethyl-pyrimido[5,41 yrimidine-2,4,8-

triamine; 

N4,1\18-Dimethy1-6-propoxy-N2-n-propyl-pyrimido[5,4-d]pyrimiqie-2,4,8-hiamine; 

N4,1\18-Dimethyl-N2-n-propyl-6-propylsulfanyl-pyrimido[5,4 	yrimidine-2,4,8-triamine; 

6-Benzyloxy-N4,N8-dimethyl-N2-n-propyl-pyrimido[5,4-d] n rimidine-2,4,8-triamine; 

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d] r rimidin-2-ol; 

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-1 Jpyrimidine-2-carbonitrile; 

N4,148-Dimethyl-N2-n-propy1-6-(aminomethyl)-py mido[5,4-d]pyrimidine-2,4,8-triamine; 

6-Carbamoyl-N4,N8-dimethyl-N2-n-propyl-pyr ido[5,4-d]pyrimidine-2,4,8-triamine; 

4,8-Bis-methylamino-6-n-propylarnino-pyn do[5,4-d]pyrimidine-2-carboxylic acid; 

N-(n-Propy1)[4,8-bis-methylamino-6-n- opylamino-pyrimido[5,4-d]pyrimidin-2-yll- 

amidine; 

N4,N8-Dimethyl-N2-n-propy1-6-(4-Vorophenyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propyl-6 4-fluoropheny1)-pyrimido[5,4-d]pyrirnidine-2,4,8-triamine; 

N4,10-Dimethyl-N2-n-propy yrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-n-Butyl-N2-methyl-N4 	di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4.8-triamine; 

6-Methoxy-N2-Methyl 4,1\18-di-n-propyl-pyrimido[5,4-d]pytimidine-2,4,8-liiamine; 

6-Methylamino-4 8 s-n-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

N2,N4N6,N8-Tel ethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine 

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

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

N2,1\16-1s-cyclopropylmethyl-N4,N8-diethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N-,5,-Diethyl-N4,Ns-bis-oyelopropylmethyl-pyrimido(5,4-dlpyrimidine-2,4,6,8-tetraamine; 

NIA2,N6-Ttiethyl-N4,N8-bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 
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3. 	The corn p aund of claim 1, wherein the salt is selected from the group 

consisting of sulfate, hydrog sulfate, hemisulfate, chloride, bromide, iodide, nitrate, 

carbonate, phosphate, hy gen phosphate, dihydrogen phosphate, formate. acetate, 

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

glucuronate, malcat„, fumaratc, pyruvate, aspartatc, glutamate, benzoate, anthranilatc. 4-

hydroxybenzoarhenylacetate, mandelate, pamoate, methanesulfonate, ethanesulfonate, 

benzenesulfoprne, pantothenate, trifluoromethanesulfonate, 2-hydroxyethanesulfonate, p- 

toluenesul hate, sulfanilatc, cyclohcxylaminosulfonatc, stearate, alginate, 13- 

hydroxy utyrate, salicylate, galactarate, galacturonate, saccharin, saccharate, 

glyc ophosphonate, and any combinations thereof. 
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6-Chloro-N2-ethyl-N4,N8-bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N6-Diethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
if$7  

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

N2,N6-Bis-cyclopropylmethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidinc-2,4,6,8- 

tetraamine; 

N2,N2,N6,N6-Tetramethyl-N4,N8-di-n-propyl-pyrimido[5,4-c]pyrimidine-2,4,6,81etraamine; 

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

N2,N4,N8-Trially1-644-(4-fluorobenzy1)-piperazin-l-yfl-pyrimido[5,4-d]  

triamine; 

6-Chloro-N2,N4,N8-triallyl-pyrimido[5,4-d]pyrimidine-2,4,8-triaming 
fl 

N2,N4,NR-Trially1-6-{4-[bis-(4-fluoropheny1)-methyl]-piperazin-1,41}-pyrimido[5,4-d] 

pyrimidine-2,4,8-triamine; 

N2,N2,N6-Triethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pylit,pine-2,4,6,8-tetraamine; 

(4,8-Bis-rncthylanaino-6-n-propylamino-pyrimido[5,4-d yrimidin-2-ylamino)-acetic acid 

tent-butyl ester; 

(4,8-Bis-methylamino-6-n-propylamino-pyrimido 4-dlpyrimidin-2-ylamino)-acetic acid; 

N-n-Propyl-[2-(4,8-his-methylamino-6-propyl ino-pyrimido[5,4-d]pyrimidin-2-ylamino)]- 

acetamide; 

(6-Chloro-4,8-bis-methylamino-pyrimid ,4-d]pyrimidin-2-ylamino)-acetic acid ethyl ester; 

a salt or solvate thereof, and any corn ations thereof. 

4. 	A pharmaceutical composition comprising the compound of claim 1 
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and at least one pharmaceutically acceptable cattier. 

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

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

almitrine, theophylline, caffeine, methylprogesterone and related compounds, sedan es that 
. increase arousal threshold in sleep disordered breathing patients, benzodiazeruncereceptor 

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

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

agonists, ampakines, sodium oxybate, modafinil, armodafinil, and inh5$ therapeutics. 

6. The composition of claim 5, wherein the c pound and the agent are 

physically mixed in the composition. 

7. The composition of claim 5, whet n the compound and the agent are 

physically separated in the composition. 

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

known to cause changes in breathing contro 

9. The compositio; in claim 8, wherein the at least one agent is selected 

from the group consisting of opioi arcotics, benzodiazepines, sedatives, sleeping aids, 

hypnotics, propofol, and any co .inations thereof. 

10. Thyomposition of claim 8, wherein the compound and the agent are 

physically mixed in th composition. 

physically se -ated 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 
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delivery of the compound to the stomach of the subject and maximizes delivery of the 

compound to the intestine of the subject. 

14. The composition of claim 12, wherein the composition includesln 

enteric coating. 

15. The composition of claim 12, wherein the compound ytontained in a 

pharmaceutically suitable capsule. 	 de 

16. The composition of claim 15, wherein the cap hle contains granules or 

powder of the compound, or an admixture of the compound withefill excipient. 

17. The composition of claim 16, where' the excipicnt comprises a 

binder, disintegrant, diluent, buffer, lubricant, glidant, a oxidant, antimicrobial preservative, 

colorant, or flavorant. 

18. The composition of clai 16, wherein the capsule is enterically coated 

but the granules or powders of the compoun' are not enterically coated. 

19. The compositio of claim 16, wherein the granules or powders of the 

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

20. The c position of claim 19, wherein the granules or powders of the 

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

different regions of the testine of the subject. 

2 
	

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

or powders ok,the compound are enterically coated. 

die 	22. 	The composition of claim 21, wherein the capsule is coated with an 

ente coating that is different from the enteric coating that coats the granules or powders of 

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

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

formed. 

24. The composition of claim 23, wherein the base particle is notf 

enterically coated and the composition is contained in a pharmaceutically accept/le capsule 

that is enterically coated. 	 o
o.  

.40 

25. The composition of claim 23, wherein the core i oated with an 

enteric coating, thereby forming an enterically coated bead. 

26. The composition of claim 25, wherein t enterically coated bead is 

contained in a pharmaceutically acceptable capsule. 

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

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

compound to different regions of the intestine the subject. 

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

capsule are dissolved or suspended in pharmaceutically acceptable liquid as to provide a 

liquid-filled capsule. 

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

but the liquid formulation • ontained within does not comprise an enteric coating. 

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

compound are e wally coated. 

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

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

diffe nt regions of the intestine of the subject. 

32. The composition of claim 30, wherein the enteric coating applied to the 
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capsule differs from the enteric coating applied to any of the granules or powders of the 

compound. 

33. The composition of claim 15, wherein the compound is coated to a 

base particle to form a core comprising the compound as a coating over the base pyticle, 

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

suspended core is placed in a capsule. 

34. The composition of claim 33, wherein the capsuy is enterically coated 

but the core is not enterically coated. 

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

enterically coated. 

36. A method of preventing or tre rig a breathing control disorder or 

disease in a subject in need thereof, the method co prising administering to the subject an 

effective amount of a pharmaceutical composit n comprising at least one pharmaceutically 

acceptable carrier and at least one compoun or salt thereof selected from the group 

consisting of: 

R2  

x 

a compound of fo ula (I): 

„..R4  
N X 

1R3  
NyN 

R8  

X-NNR6 

R6  (I), wherein in formula (I): 
R t . R2.  3 	6 ,R4  ,R5.R , 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 R I  and R2, R3  and R4, R5  and R6, or R7  and 128  independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-1,5-diyl, 6/ 

hydroxy-cycloheptanc-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 

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

NH, NR9  and 0; and, 

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

t ' 

 

R2  
I 

R' 	X 
N N 
..--1-. 
	X„ 

R° 
N ---' N 	X 

R7'',.. 	I  

	

N 	N 
R3  

	

I 	I 

	

, X 	N,,%,„...... N 

R8- 	I Rio 

.4 

 

a compound of formula (II): (II),,"herein in formula (II): 

R I  R2, R3, R4, R7  and R5  are independently H, 	yl, substituted alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, subs uted alkenyl, alkynyl, substituted 

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

substituted aryl, arylalkyl, sub • tuted arylalkyl, heteroarylalkyl, substituted 

heteroarylalkyl, heteroaryl 	substituted heteroaryl; 

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

biradical selected fro the group consisting of 3-hydroxy-pentane-1,5-diyl, 

6-hydroxy-cycloh'cane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-l,5-di 

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

NH, NR9  nd 0; 

each occurrei e of R9  is independently alkyl or substituted alkyl; 

R IO is H, h/ogen, CN, amidino, amido, carboxy, carboxamido, hydrazino, OH, alkyl 
fi 

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

thioalkoxy; and, 
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R7  

N
I 

X NNyN  
R8-  

X 	R" 

R6  

R10 

or substituted a 

thioalkoxy. 
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R2  

a compound of formula (III): 
R1, R2

, 
 R3, R4, R7  and 

tf 

(7 
(III), wherein in fornufria (III): 

R8  are independently H, alkyl, substitute/'alkyl, cycloalkyl, 

substituted cycloalkyl, alkenyl, substituted alkenyl, a #ynyl, substituted 

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

substituted aryl, arylalkyl, substituted arylalky 	eteroarylalkyl, substituted 

heteroarylalkyl, heteroaryl or substituted he, oaryl; 

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

biradical selected from the group con ling of 3-hydroxy-pentane-1,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, opane-1,3-diy1 , butane-1,4-diy1 and 

pentane-1,5-diyl; 

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

NH, NR9  and 0; 

each occurrence of R9  is inde 	dently alkyl or substituted alkyl; and 
Rio is H, halogen, CN, atni no, amido, carboxy, carboxamido, hydrazino, OH, alkyl 

alkoxy or substituted alkoxy, or thioalkoxy or substituted 

37. 	method of claim 36, wherein the breathing control disorder or 

disease is selected 	m the group consisting of respiratory depression, sleep apnea, apnea of 

prematurity, obi ty-hypoventilation syndrome, primary alveolar hypoventilation syndrome, 

dyspnea, altit lie sickness, hypoxia, hypercapnia, chronic obstructive pulmonary disease 

(COPD), 	den infant death syndrome (SIDS), congenital central hypoventilation syndrome, 
4 

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

and penal cord traumatic injury. 
i 

41  
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38. 	The method 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•• 

narcotic. 

39. The method of claim 36, wherein the subject is further admiistered at 

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

40. The method of claim 39, wherein the at least one aVaional agent is 

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

almitrine, theophylline, caffeine, methylprogesterone and related co pounds, sedatives that 

increase arousal threshold in sleep disordered breathing patients, !ienzodiazepine receptor 

agonists, orexin antagonists, tricyclic antidepressants, seroton gic modulators, adenosine and 

adenosine receptor and nucleoside transporter modulators, nnabinoids, orexins, mclatonin 

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

41. The method of claim 39, w tin the compound and the agent are 

separately administered to the subject. 

42. The method of cla' 39, wherein the compound and the agent are co-

administered to the subject, further w,'rein the compound and the agent are physically mixed 

or physically separated when admi stered to the subject. 

43. The 	iod of claim 36, wherein the subject is further administered at 

least one additional thera py tic agent known to change normal breathing control in the 

subject. 

44t 	The method of claim 43, wherein at least one additional agent is 

selected fromi  le group consisting of opioid narcotics, benzodiazepines, sedatives, sleeping 

aids, hypn les, propofol, and any combinations thereof. 

t7 v 

 

/ 
	

45. 	The method of claim 36, wherein the composition is administered in 

c junction with the use of a mechanical ventilation device or positive airway pressure 

fflevice on the subject. 
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46. The method of claim 36, wherein the subject is a mammal or bird. 

47. The method of claim 46, wherein the mammal is a human. 

48. The method of claim 36, wherein the composition is admirstered to 
e 

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

intramuscular, subcutaneous, transdermal, epidural, intratracheal, otic, intr,  ocular, intrathecal 

I 

49. The method of claim 48, wherein the composition is orally 

administered to the subject. 

50. The method of claim 36, wherein e at least one compound is selected 

from the group consisting of: 

N2,N6-Dimethyl-N4,1\18-di-n-propyl-pyrimido[5 	pyrimidine-2,4,6,8-tetraamine; 

N2,N4,N6,N8-Tetra-n-propyl-pyrimido[5,4-d]py midine-2,4,6,8-tetraamine; 

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

N2,N6-Di-i-propyl-N4,N8-di-n-propyl-pyr.  "do[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

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

pyrimidine; 

N-(6-Chloro-4,8-bis-propyla ino-pyrimido[5,4-d]pyrimidin-2-y1)-0,N-dimethyl- 

hydroxylamine; 

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

pyrimidine drochloride; 

N2-Methyl-N4,N8A-n-propyl-primido[5,4-d]pyrimidine-2,4,8-triamine; 

0,N-DimethyPN-(6-methylamino-4,8-bis-n-propylamino-pyrimido[5,4-d] pyrimidin-2-y1)- 
' 

hy oxylaminc; 

N4,Ns-I methyl-N2,N6-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2, 46-Trimethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

6 fhloro-N2-methyl-N4,N8-di-n-propylpyrimido[5,4-d]pyrimidine-244,8-triamine; 

fr\12,N2-Diethyl-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
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2-(4,8-Bis-n-propylamino-6-methylamino-pyrimido[5,4-d]pyrimidin-2-yl-arnino)-ethanol; 	4, 

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

tetraamine; 

N2-(2-Isopropoxy-ethyl)-N6-methyl-N4,Ns-di-n-propyl-p yrimido[5 ,4-d]pytimidine-2,448- 

tetraamine; 	 Are 

Ns-Methyl-N4,N6-di-n-propyl-N2-(3,3,3-trifluoropropy1)-pyrimido [5,4-d] pyrimhAe-2,4,6,8- 

tetraamine 

N2-Methyl-N4,1\18-di-n-propy1-6-(morpholin-4-y1)-pytimido[5,4-d]pytimiclle-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-(piperidin- 1 -y1)-pyrimido[5,4-c]pyrina/n e-2,4,8-triamine; 

N2-Methyl-N4,1\18-di-n-propy1-6-pyrrolidin-l-yl-primido [5,4-d] pyrificidine-2,4,8-triamine; 

N2-Methyl-N4,NR-di-n-propy1-6-(4-methoxy-piperidin-l-y1)-pyritAdo [5,4,-d]pyrimidine- 

2,4,8-triamine; 

N2-(3-Chloro-2-methyl-benzy1)-N6-methyl-N4,N8-di-n-pro 	pyrimido[5,4-d]pyrimidine- 

2,4,6,8-tetraarnine; 

N2-(3,4-Diehlorobenzy1)-N6-methyl-N4,1\18-di-n-prop -pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

N2-(4-Fluorobenzy1)-N6-methyl-N4,N8-di-n-pt yl-pyrimi do[5,4-d]pyri midi ne-2,4,6,8- 

tetraamine; 

6-Chloro-N4,N8-dimethyl-N2-n-propyl-p mido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N2,N4,N8-Tetramethyl-N6-n-propy yrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

2-[(4,8-Bis-methylamino-6-n-pr ylamino-pyrimido [5,4-d] pyrimidin-2-y1)-methyl-aminok 

ethanol; 

N2-(2-Isopropoxy-ethyl)- ,N8-dimethyl-N6-n-propyl-pyrimido [5.4-d] pyrimidine-2,4,6,8- 

tetraamine; 	1 

24N-(2-Dimethyla no-ethyI)-N-methyl]amino-N4,N8-dimethyl-N6-n-propyl-pyrimido[5,4- 

d]pyrimi e-4,6,8-triamine; 

2-[(4,8-Bis- 	hylamino-6-n-pmpylamino-pyrimido[5,4-d]pyrimidin-2-y1)-(2-hydroxy- 

eth 	amino]-ethanol; 

N2,N2-pfg-(2-methoxyethyl)-N4,N8-dimethyl-N6-n-propyl-pytimido[5,4-d]pyrimidine-

/2,4,6,8-tetraamine; 

6 a-Oxo-piperidin-l-y1)-N4,N8-dimethyl-N2-n-propylamino-pyrimido-[5,4-d]pyrimidine-

2,4,8-triamine; 
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N2-(3-Trifluoromethyl-piperidin-l-y1)-N4,N8-dimethyl-6-n-propylamino-pyrimido-[5,4-

d[pyrimidine-2,4,8-tiiamine; 

N2-6-n-Propylamino-N4,N8-dimethy1-2-(1.1-d oxo-thiomorpholin-4-yI)-pyrim do-[5,4-

d]pyrimidinc-2,4,8-triaminc; 

N2-n-Propyl-N4,N8-dimethy1-6-(4,4-difluoro-piperidin-l-y1)-pyrimido[5,4-d]ppimierne- 

2,4,8-triamine; 	
4'• i 

N2
,N

4
,N

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

N2,N6-Diethyl-N4,N8-dimethyl-primido[5,4-d[pyrimidine-2,4,6,8-tetraarVie; 

N2,N6-Di-n-butyl-N4,N8-dimethyl-pyrimido[5,4-d[pyrimidine-2,4,6,84 famine; 

N2,N6-Bis-cyclopropylmethyl-N4,Ns-dimethyl-pyrimido[5,4-d]pyri dine-2,4,6,8-tetraamine; 

N2,N6-Diisobutyl-N4,N8-dimethyl-pyrimido[5.4-d]ppimidine-2,96,8-tetraamine; 

N2,N6-Diallyl-N4,1\18-dimethyl-pyrimido[5,4-d[pyrimidine-2,4 '8-tetraamine; 

2-Chloro-6-(N,N'-dimethyl-hydrazino)-N4,N8-dimethyl-py 	'do[5,4-d]pyrimidine-4,8-

diamine; 

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

triamine; 

N4,N8-Dimethy1-6-propoxy-N2-n-propyl-pyrim o[5,4-d]pyrimidine-2,4,8-triamine; 

N4,N8-Dimethyl-N2-n-propy1-6-propylsulfa 	pyrimido[5,4-d[pyrimidine-2,4,8-triamine; 

6-Benzyloxy-N4,N8-dimethyl-N2-n-prop pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

4,8-Bis-methylamino-6-n-propylarnin pyrimido[5,4-d]pyiimidin-2-ol; 

4,8-Bis-methylamino-6-n-propylai o-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

N4,N8-Dimethyl-N2-n-propy1-6 minomethyp-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-Carbamoyl-N4,N8-ditnethy 
2

n-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

4,8-Bis-methylamino-6-n •opylamino-primido[5,4-d]pyrimidine-2-carboxylic acid; 

N-(n-Propy1)[4,8-bis- thylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-yTh 

amidine; 

N4,N8-Dimethy1l- -n-propy1-6-(4-fluoropheny1)-pyrimido[5,4-d]pyrimidine-2,4,8-ttiamine; 

N2-Methyl-N/44  8-di-n-propy1-6-(4-fluoropheny1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N4,N8-Dit thyl-N2-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-/z-Bui-N2-methyl-N4,N8-di-iz-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-M toxy-N2-Methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6 ethylamino-4,8-bis-n-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

„fft2.N4
,N

6,Ns-Tetraethyl-pyrimido[5,4-d]pylimidine-2,4,6,8-tetraamine 
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2,6-Diehloro-1•44,N8-diethyl-pyrimido[5,4-d]pyrimidine-4,8-diamine; 

N4,N8-Diethyl-N2,N6-Di-n-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-tetraami 

N2,1\16-Diethyl-N4,N8-bis-cyclopropylrnethyl-pylimido[5,4-d]pytimidinc-2,4.6,8-tetrawiiine; 

N2,N2,N6-Triethyl-N4,Ns-bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,6,V 

tetraamine; 

6-Chloro-N2-ethyl-N4,N8-bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-A,8-triamine; 

N2,N6-Diethyl-N4,1\18-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraAine; 

N2,N6-Dicyclopropyl-N4,1‘18-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,18-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N4,148-di-n-propyl-pyrimido[5,4-d]py 

tetraamine; 

N2,N2,N6,N6-Tetramethyl-N4,148-di-n-propyl-pyrimido[5,4-d] rimidine-2,4,6,8-tetraamine; 

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

N2.1\14,1\18-Thally1-614-(4-fluorobenzy1)-piperazin-l-yl] 	imido[5,4-d]pyrimidine-2,4,8- 

triamine; 

6-Chloro-N2,N4,N8-triallyl-pyrimido[5,4-d]pyrimi ne-2,4,8-triamine; 

N2,N4,N8-Trially1-6-{4-[his-(4-11uoropheny1)- thyl]-piperazin- 1 -yl )-pyrimido[5,4-d] 

pyrimidine-2,4,8-triamine; 

1\12,N2,N6-Triethyl-N4,N8-di-n-propyl-pyi ido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

(4,8-Bis-methylamino-6-n-propylami 	pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid 

tert-butyl ester; 

(4,8-Bis-methylamino-6-n-prop • amino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid; 

N-n-Propyl-[2-(4,8-bis-meth amino-6-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)]- 

acetamide; 

(6-Chloro-4,8-bis-met11  amino-pyrimido[5,4-d]pyrimidin-2-ylamino)-acetic acid ethyl ester; 

a salt thercoi and any combinations thereof. 

1P5 1 . 	The method of claim 36, wherein the salt is selected from the group 

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

phosph e hydrogen phosphate, dihydrogen phosphate, formate, acetate, propionate, 

succ ate, glycolate, gluconate, lactate, malate, tartrate, citrate, ascorbate, glucuronate, 

Vacate, fumaratc, pyruvatc, aspartate, glutamate, benzoate, anthranilate, 4-hydroxybcnzoatc, 

phenylacetate, mandelate, pamoate, methanesulfonate, ethanesulfonate, benzenesulfonate, 
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pantothenate, trifluoromethanesulfonate, 2-hydroxyethanesulfonate, p-toluenesulfonate, 

sulfanilate, cyclohexylaminosulfonate, stearate, alginate, (3-hydroxybutyrate, salicylate, 

galactarate, galacturonate, saccharin, saccharate, and glycerophosphonate. 

,CY 

	

52. 	A method of preventing destabilization or stabilizing breathi rhythm 

in a subject in need thereof, the method comprising administering to the subjectah effective 

amount of a pharmaceutical composition comprising at least one pharmaceutAlly acceptable 

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

R2  
I 

ItNN X 
.' 

..-I---- 	„„R4 

N ---N X 
R7....

,N 
I 	ft__ 

I 

-R3  
I 

AC 	N..),....N 
R8.  N .., N.. 

X 	R5  
I 

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

R', R2, R3, R4, R5, R6, R7  and R8  are ind= iendently H, alkyl, substituted alkyl, 

cycloalkyl, substituted cycloa yl, alkenyl, substituted alkenyl, alkynyl, 

substituted alkynyl, pheny substituted phenyl, phenylalkyl, substituted 

phenylalkyl, aryl, subst ted aryl, arylalkyl, substituted arylalkyl, 

hcteroarylalkyl, sub ; tuted heteroarylaikyl, heteroaryl or substituted 

heteroaryl; 

or R I  and R2, R3  and 	R5  and R6, or R7  and R8  independently combine as to form a 

biradical se cted from the group consisting of 3-hydroxy-pentane-1,5-diyl, 6-

hydrox ycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pen 	1,5-diy1; 

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

H, NR9  and 0; and, 

eac occurrence of R9  is independently alkyl or substituted alkyl; 
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ei  

/17p 

 

f formula (III): 

R2  

RIN  

N 
R7N  I 

N 	
Rio 

,X N YN 

R8-  
..„N N  

X 	R5  

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

WO 2014/151462 	 PCT/US2014/025792 

R
I
' 

a compound of formula (II): 

a compoun 

R3 	 rV  

(II), wherein in formula 
$
1t): 

R7 and R8  are independently H, alkyl, substituted alk cycloalkyl, RI, R
2
, 
 R3, R4,  

substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyt, substituted 

alkynyl, phenyl, substituted phenyl, phenylalkyl, subst ted phenylalkyl, aryl, 

substituted aryl, arylalkyl, substituted arylalkyl, heVoarylalkyl, substituted 

heteroarylalkyl, heteroaryl or substituted hetero 	; 

or RI  and R2, R3  and R4, R5  and R6, or R7  and R8  ind ndently combine as to form a 

biradical selected from the group consistin of 3-hydroxy-pentane-1,5-diyl. 

6-hydroxy-cycloheptane-1,4-diyl, prop e-1.3-diyl, butane-1,4-diyl and 

pentane-1,5-diy1; 

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

NH, NR9  and 0; 

each occurrence of R9  is independe ly alkyl or substituted alkyl; 

RI°  is H, halogen, cyano, alkyl, bstituted alkyl, alkoxy or substituted alkoxy; 

and, 

R1 	X 

N N 
R7 	I N

N 

„X 
R8  

NYN 

R10 

„R4  
X

I  
N 

RI, 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 
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heteroarylalkyl, heteroaryl or substituted heteroaryl; 

or R I  and R2, R3  and R4, R5  and R6, or R7  and R8  independently combine as to form 411  

biradical selected from the group consisting of 3-hydroxy-pentane-1,5-diy, 

6-hydroxy-cycloheptanc-1,4-diyl, propanc-1,3-diyl, butane-1,4-diy1 ancf,  

pentane-1,5-diy1; 
41` 

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

NH, NR9  and 0; 

each occurrence of R9  is independently alkyl or substituted alkyl; olca 
R1° is 1-1, halogen, cyano, alkyl, substituted alkyl, alkoxy or subptuted alkoxy. 

53. The method of claim 52, wherein the dest3$lization is associated with 

a breathing control disorder or disease selected from the grou onsisting of respiratory 

depression, sleep apnea, apnea of prematurity, obesity-hypy entilation syndrome, primary 

alveolar hypoventilation syndrome, dyspnea, altitude s' ness, hypoxia, hypercapnia, chronic 

obstructive pulmonary disease (COPD), sudden infa death syndrome (SIDS), congenital 

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

Duchenne muscular dystrophy, and brain and s nal cord traumatic injury. 

54. The method of cla.  53, wherein the respiratory depression is caused 

by an anesthetic, a sedative, a sleepin id, an anxiolytic agent, a hypnotic agent, alcohol or a 

narcotic. 

55. The 	hod of claim 52, wherein the subject is further administered at 

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

56 	/The method of claim 55, wherein the at least one additional agent is 

selected from th 	oup consisting of doxapram and enantiomers thereof, acetazolamide, 

almitrine, thep$hylline, caffeine, methylprogesterone and related compounds, sedatives that 

increase aG usalthreshold in sleep disordered breathing patients, benzodiazepine receptor 

agonistw orexin antagonists, tricyclic antidepressants, serotonergic modulators, adenosine and 
.,/ 

ade 	sine receptor and nucleoside transporter modulators, cannabinoids, orexins, melatonin 

mists, ampakines, sodium oxyhate, modafinil, armodafinil, and inhaled therapeutics. 
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57. The method of claim 55, wherein the compound and the agent are 

separately administered to the subject. 

58. The method of claim 55, wherein the compound and the agent g44 

administered to the subject, further wherein the compound and the agent are physic/ly mixed 

or physically separated when administered to the subject. 
f r  

59. The method of claim 52, wherein the subject is fur4er administered at 

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

subject 
P 

60. The method of claim 59, wherein at lea one additional agent is 

selected from the group consisting of opioid narcotics, benz diazepines, sedatives, sleeping 

aids, hypnotics, propofol, and any combinations thereof 

61. The method of claim 52, w'rein the composition is administered in 

conjunction with the use of a mechanical venti ion device or positive airway pressure 

device on the subject. 

62. The method of y aim 52, wherein the subject is a mammal or bird. 

63. The metl d of claim 62, wherein the mammal is a human. 

64. Th7 method of claim 52, wherein the composition is administered to 

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

intramuscular, subc aneous, transdermal, epidural, intratracheal, otic, intraocular, intrathecal 

or intravenous ratite. 

H 
4,  

65. The method of claim 64, wherein the composition is orally 

adminirred to the subject. 
,/f 

66. The method of claim 52, wherein the at least one compound is selected 

/ from the group consisting of: 
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N2,N2-Diethyl-N6-methyl-N4,N8-di-n-propy 

2-(4,8-Bis-n-propylamino-6-methylamm 

N2-(2-Methoxy-ethyl)-N6-methyl-N4, 

tetraamine; 

N2-(2-Isopropoxy-ethyl)-N6-me 

tetraamine; 

N8-Methyl-N4,N6-di-n-pr 

tetraamine 

yl-N2-(3,3.3-trifluoropropy1)-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

yrirnidol5,4-d]pyrimidine-2,4,6,8-tetraamine; 

pyrimido[5,4-d]pyrimidin-2-yl-amino)-ethanol; 

di-n-propyl- pyrimido[5,4-d]pyri midi ne-2,4,6,8- 

WO 2014/151462 	 PCT/U52014/025792 

N2,N6-Dimethyl-N4,1\18-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

IN IN Tetra-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

propyl-Di -di-n-propyl-pyrimidol5,4-dlpyrimidine-2,4,6,8-tetraamine;„ 

N2,N6-Dimethyl-N4-n-propyl-N8-prop-2-ynyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-telaamine; 

N2,N6-Bis-(N-methoxy(N-methyeamino)-NI,N8-bis-n-propylamino-pyrimido[5/d] 

pyrimidine; 

N-(6-Chloro-4,8-bis-propylamino-pyrimido[5,4-d]pyrimidin-2-y1)-0,N-diiethyl- 

hydroxylarnine; 

N2,N6-Bis-(N-Methoxy(N-methyeamino)-N4,N8-bis-n-propylamino yrimido[5,4-d] 

pyrimidine hydrochloride; 

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

0,N-Dimethyl-N-(6-methylamino-4,8-bis-n-propylamino-p rimido[5,4-d] pyrimidin-2-y1)- 

hydroxylamine; 

N4,N8-Dimethyl-N2,N6-di-n-propyl-pyrimidol5,4-dJp imidine-2,4,6,8-tetraamine; 

N2,N2,N6-Tiimethyl-N4,N8-di-n-propyl-pyrimido[ ,4-d]pyrimidine-2,4,6,8-tetraamine; 

6-Chloro-N2-methyl-N4,N8-di-n-propylpyrimid 5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-d' 7-propy1-6-(morpholin-4-y1)-pyrimidol5,4-dlpyrimidinc-2,4,8-triamine; 

N2-Methyl-N4,N8  di-n-propy1-6-(piperidin-l-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N*8-di-n-propy1-6-pyrrolidin-1-yl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methy 4,N8-di-iz-propyl-6-(4-methoxy-piperidin- 1 -y1)-pyrimido[5,4,-d]pyrimidine- 

A,8-triamine; 

N2-( 76hloro-2-methyl-benzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimidol5,4-dlpyrimidine- 

/ 	2,4,6,8-tetraamine; 

Ar\12-(3,4-Dichlorobenzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimidol5,4-dlpyrimidine-2,4,6,8- 
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tetraamine; 

N2-(4-Fluorobenzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]ppimidine-2,4,6,8- 

tetraamine; 

6-Chloro-N4,N8-dimethyl-N2-n-propyl-pylimido[5,4-d]ppimidine-2,4,8-triamine; 

N2,N2,N4,N8-Tetramethyl-N6-n-propyl-pylimido [5,4-d] pyrimidine-2,4,6,8-tetraamiy6;
6 

N2,N2-Diallyl-N4,N8-dimethyl-N6-n-propyl-pyrimido[5,4-d[pyrimidine-2,4,6,8-teaamine; 

2-[(4,8-B is-methylamino-6-n-propylamino-pyrimido [5,4-d] pyrimidin-2-y1)-n thyl-amino]- 

1/ 

N2-(2-lsopropoxy-ethyl)-N4,N8-dimethyl-N6-n-propyl-pyrimido [5,4-d] mudine-2,4,6,8- 

tetraamine; 
4 / 

24N-(2-Dimethylamino-ethyl)-N-methyl]amino-N4,N8-dimethylt-n-propyl-pylimido[5,4- 

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

2-[(4,8-B is-methylamino-6-n-propylamino-pyrimido [5,4-d yrimidin-2-y1)-(2-hydroxy- 

ethyl)-aminokethanol; 

N2,N2-Bis-(2-methoxyethyl)-N4,N8-dimethyl-N6-n-pt yl-pyrimido[5,4-dipyrimidine- 

2,4,6,8-tetraamine; 

6-(4-0xo-piperidi n-1 -y1)-N4,N8-dimethyl -N2-n- ropylami no-pyrimido-[5,4-d[pyiimi di ne- 

2,4,8-triamine; 

N2-(3-Trifluoromethyl-piperidin- 1 -y1)-N 8 dimethy1-6-n-propylamino-pyrimido-[5,4- 

d]pyrimidine-2,4,8-tri am ine; 

N2-6-n-Propylamino-N4,N8-dimeth -241, 1-dioxo-thiomorpholin-4-y1)-pyrimido-[5,4- 

d]pyrimidine-2,4,8-tria 	e; 

N2-n-Propyl-N4,1\18-dimethyl (4,4-difluoro-piperidin- -ye-pyrimido[5,4-d]pyrimidine- 

2,4,8-triamine; 

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

N2,N6-Diethyl-N4,1‘.1e. dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Di-n-butt' N4,N8-dimethyl-pyrimido[5,4-d[pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cy opropylmethyl-N4,N8-dimethyl-pyrimido[5,4-d[pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Dii utyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
N2.—N6 allyl-N4,Ng-dimeth yl-p yrimido[5,4- dip yrimidine-2,4, 6,8- tetraamine; 

2-Cyero-6-(N,N '-dimethyl-hydrazino)-N4,N8-dimethyl-pylimido[5,4-d jpyrimidine-4,8- 
• diamme; 

6-(N,N'-Dimethyl-hydrazino)-N2,N2.N4...,8 tetramethyl-pyrimido[5,4-d[pyrimidine-2,4,8- 
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triamine; 

N4,N8-Dimethy1-6-propoxy-N2-n-propyl-ppimido[5,4-d]pytimidine-2,4,8-triamine; 

N4,N8-Dimethyl-N2-n-propy1-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamin7 

6-Benzyloxy-N4,N8-dimethyl-N2-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine;" 

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

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrilr, 

N4,N8-Dimethyl-N2-n-propy1-6-(aminomethyl)-pyrimido[5,4-d]pyrimidine-2/8-triamine; 
. • 

6-Carbamoyl-N4,N8-dimethyl-N2-n-propyl-pyrimido[5,4-d]pyrimidine-2,4 -triamine; 

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidine-2-c oxylic acid; 

N-(n-Propy1)[4,8-bis-methylamino-6-n-propylamino-pyrimido[5,4- pyrimidin-2-y1]-

arnidine; 

N4,N8-Dimethyl-N2-n-propy1-6-(4-fluoropheny1)-pyrimido[5,4 ]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-(4-fluoropheny1)-pyrimido 4-d]pyrimidine-2,4,8-thamine; 

N4,1\18-Dimethyl-N2-n-propyl-pytimidot5,4-dIppimidin ,4,8-triamine; 

6-n-Butyl-N2-methyl-N4,N8-di-n-propyl-pyrimidot5 	Jpyrimidine-2,4,8-triamine; 

6-Methoxy-N2-Methyl-N4,N8-di-n-propyl-pyrinild 5,4-d]pyrimidine-2,4,8-triamine; 

6-Methylamino-4,8-bis-n-propylamino-pyrimi [5,4-d]pyrimidine-2-carbonitrile; 

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

2,6-Dichloro-N4,N8-diethyl-pyrimido[5,4 1 ]pyrimidine-4,8-diamine; 

N4,N8-Diethyl-N2,N6-Di-n-propyl-py lido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N4 	diethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Diethyl-N4,1\18-bis-cyclop pylmethyl-pytimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N2,N6-Triethyl-N4,N8-bis-%'opropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-

tetraamine; 

6-Chloro-N2-ethyl-N4 	bis-cyclopropylmethyl-pyrimido[5,4-d]pytimidine-2,4,8-triamine; 

N2,N6-Diethyl-N4,11f idi-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

N2,N6-Bis-cy5Opropylmethyl-N4,N8-di-n-propyl-pyrimido[5,4-dJpyrimidine-2,4,6,8- 

tet amine; 

N2,N2,1>9\16-Tetramethyl-N4,Ng-di-n-propyl-primido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N4, gliDiallyl-N2,N6-dimethyl-pyrimido[5,4-dipyrimidine-2,4,6,8-tetraamine; 

%
, 	triamine; 
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6-Chloro-N2,N4,N8-triallyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N4,N8-Trially1-6-{4-[bis-(4-fluorophenye-methyl]-piperazin-l-y1}-pyrimido[5,4-d] 	
(1° 

11 

(4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamino)-aceSt acid 

tert-butyl ester; 

(4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-ylamin -acetic acid; 

N-n-Propy112-(4,8-bis-methylamino-6-propylamino-pyrimido[5,4-d]pyrildin-2-ylamino)]- 

acetamide; 	
I 

(6-Chloro-4,8-bis-methylamino-pyiimido[5,4-d]pyrimidin-2-ylamin -acetic acid ethyl ester; 
at 

a salt thereof, and any combinations thereof. 

67. 	The method of claim 52, wherein 

consisting of sulfate, hydrogen sulfate, chloride, bromid 

phosphate, hydrogen phosphate, dihydrogen phospha 

succinate, glycolate, gluconate, lactate, malate, tar 

maleate, fumarate, pyruvate, aspartate, glutam 

phenylacetate, mandelate, pamoate, methan 

pantothenate, trifluoromethanesulfonate 

sulfanilate, cyclohexylaminosulfonate 

gal actarate, galacturonate, sacchari saccharate, and glycerophosphonate. 

pyrimidine-2,4,8-triamine; 

N2.N2.N6-Triethyl-N4,Ns-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraaminc; 

alt is selected from the group 

iodide, nitrate, carbonate, 

, formate, acetate, propionate, 

ate, citrate, ascorbate, glucuronate, 

benzoate, anthranilate. 4-hydroxybenzoate, 

ulfonate, ethanesulfonate, benzenesulfonate, 

hydroxyethanesulfonate, p-toluenesulfonate. 

earate, alginate, p-hydroxybutyrate, salicylate, 

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

cyclopropylmethyl-N4,N8  methyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine and 

wherein the X-ray po 
	

diffraction spectrum of the compound comprises 20 values (in 

degrees) of about 8, 2, 9.59, 12.60, 15.02, 16.33, 17.40, 18.98, 20.68, 21.72, 22.28, 23.98, 

25.24, and 26.7044  

69. 	A method of preparing N2-N6-bis-cyclopropylmethyl N4. N8-dimethyl- 

pyrimi#15,4-d]pyrimidine-2,4,6,8-tetraamine (84), comprising reacting 2,6-dichloro-N4,1\18- 

dim 41-pyrimido[5,4-d]pyrimidine-4,8-diamine and cyclopropylmethylamine in a solvent. 
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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. 

4 

71. The method of claim 69, wherein the solvent comprises n-butanol. 

icy 

72. The method of claim 70, wherein the precipitated (84)4s recrystallized 

from n-butanol. 

73. The method of claim 72, wherein the recryst, tied (84) has a X-ray 

powder diffraction spectrum comprising 20 values (in degrees) n '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, d 26.70. 

74. The method of claim 69, where'. 	e 2,6-dichloro-N4,N8-dimethyl- 

pyrimido[5,4-4pyrimidine-4,8-diamine is prepared'''reacting 2,4,6,8-tetrachloro-

pyrimido[5,4-d]pyrimidine and methylamine in a lvent. 

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

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



CLAIMS 

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

R2  

R1N  X 

N 
R7 	I N

N 

4 

X 

N 
R3  

N 
R57 	

X/
NN  

R5  
I 

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

RI , 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 R' 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-1,5-diyl, 6-

hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 

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; 

a compound of formula (II): 

R2  
I 

R1 	X 
NtY 
---L-.. 	_..R4 

N ' N X 
R7 	I 	I 

N 
N 

I 	I 	R3 
X N-.,y  N ,,, 

R8 	R10 
(II), wherein in formula (II): 

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

heteroarylalkyl, heteroaryl or substituted heteroaryl; 

or RI  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-1,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 

each occurrence 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; 

RI°  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  

RI 	X 
NN7  

AN 

a compound of formula (III): 

Fe
N 

,X 
R8-  

(III), wherein in formula (III): 

RI, 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 RI  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-1,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 

each occurrence 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 

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

— 151 — 



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-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

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

,
, .6-  N Di-i-propyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

N2,N6-Bis-(N-methoxy(N-methyDamino)-N4,N8-bis-n-propylamino-pyrimido[5,4-d] 

pyrimidine; 

N-(6-Chloro-4,8-bis-propylamino-pyrimido[5,4-d]pyrimidin-2-y1)-0,N-dimethyl- 

hydroxylamine; 

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

pyrimidine hydrochloride; 

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

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

hydroxylamine; 

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

N2,N2,N6-Trimethyl-N4,/\18-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

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

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

N2-(2-Methoxy-ethyl)-N6-methyl-N4,N8-di-n-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; 

N8-Methyl-N4,N6-di-n-propyl-N2-(3,3,3-trifluoropropy1)-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine 

N2-Methyl-N4,N8-di-n-propy1-6-(morpholin-4-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-(piperidin-1-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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N2-Methyl-N4,N8-di-n-propy1-6-pyn-olidin-1-y1-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-NI,N8-di-n-propy1-6-(4-methoxy-piperidin-1-y1)-pyrimido[5,4,-d]pyrimidine- 

2,4,8-triamine; 

N2-(3-Chloro-2-methyl-benzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine- 

2,4,6,8-tetraamine; 

N2-(3,4-Dichlorobenzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

N2-(4-Fluorobenzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

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

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

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

2-[(4,8-Bis-methylamino-6-n-propylamino-pyrimido [5,4-d] pyrimidin-2-y1)-methyl-aminok 

ethanol; 

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

tetraamine; 

24N-(2-Dimethylamino-ethyl)-N-methyl] amino-N4,N8-dimethyl-N6-n-propyl-pyrimido [5,4- 

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

2-[(4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-y1)-(2-hydroxy- 

ethyl)-aminoFethanol; 

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

2,4,6,8-tetraamine; 

6-(4-0xo-piperidin-1-y1)-N4,N8-dimethyl-N2-n-propylamino-pyrimido-[5,4-d]pyrimidine- 

2,4,8-triamine; 

N2-(3-Trifluoromethyl-piperidin-1-y1)-N4,N8-dimethy1-6-n-propylamino-pyrimido-[5,4- 

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

N2-6-n-Propylamino-N4,N8-dimethy1-2-(1,1-dioxo-thiomorpholin-4-y1)-pyrimido-[5,4- 

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

N2-n-Propyl-N4,N8-dimethy1-6-(4,4-difluoro-piperidin-1-y1)-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-n-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,N8-tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,8- 

triamine; 

N4,N8-Dimethy1-6-propoxy-N2-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N4,N8-Dimethyl-N2-n-propy1-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

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

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

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

N4,N8-Dimethyl-N2-n-propy1-6-(aminomethyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

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

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrirnidine-2-carboxylic acid; 

N-(n-Propy1)-[4,8-bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-y1]- 

amidine; 

N4,N8-Dimethyl-N2-n-propy1-6-(4-fluoropheny1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-(4-fluoropheny1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

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

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

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

6-Methylamino-4,8-bis-n-propylamino-pyrimido[5,4-d]pyrimidine-2-earbonitrile; 

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-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N6-Bis-cyclopropylmethyl-N4,1\18-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; 

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

tetraamine; 

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

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

N2,N6-Dicyclopropyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
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N2,N6-Bis-cyclopropylmethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

N2,N2,N6,N6-Tetramethyl-N4,N8-di-n-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-Trially1-644-(4-fluorobenzy1)-piperazin-l-y11-pyrimido[5,4-d]pyrimidine-2,4,8- 

triamine; 

6-Chloro-N2,N4,1\18-triallyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2,N4,N8-Trially1-6-{4-[bis-(4-fluorophenyl)-methyl]-piperazin-1-yll-pyrimido[5,4-d] 

pyrimidine-2,4,8-triamine; 

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

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

tert-butyl ester; 

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

N-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 

3. 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, p-

toluenesulfonate, sulfanilate, cyclohexylaminosulfonate, stearate, alginate, /3-

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

glycerophosphonate, and any combinations thereof 

4. A pharmaceutical composition comprising the compound of claim 1 

and at least one pharmaceutically 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 and 

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 and the agent are 

physically mixed in the composition. 

7. The composition of claim 5, wherein the compound 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, 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 

10. The composition of 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. The composition of claim 12, wherein the composition includes an 

enteric coating. 

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

pharmaceutically 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 excipient. 

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

binder, disintegrant, diluent, buffer, lubricant, glidant, antioxidant, antimicrobial 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 enterically 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 claim 19, 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. 

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

or powders of the compound are enterically coated. 

22. The composition of claim 21, 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. 

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

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

formed. 
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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 an 

enteric coating, thereby forming an enterically coated bead. 

26. The composition of claim 25, wherein the enterically coated 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 pharmaceutically 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 within does not comprise an enteric coating. 

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

compound are enterically coated. 

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 the intestine of the subject. 

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

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

compound. 

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 coated 

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 compound or salt thereof 

selected from the group consisting of: 

R2  
, 	I 

Rc ,X 
" 

I N  

R4 
' N X

I

R4 

, RA
N 

I --
3  

I 	

..- 	
I 	R  

X 	N 
RV  

Xz
NN  

R5  

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

R', 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 RI  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-1,5-diyl, 6-

hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 

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; 
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R10  

N 

a compound of formula (II): 

R2  
I 

Rc zX 
4 

N'N XI R2 	I N 

X  NON
R3  

Re'  R10 
(II), wherein in formula (II): 

RI , 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 R' 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-1,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane- 1,5 -diyl; 

each occurrence 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; 

R1°  tc is H, halogen, CN, amidino, amido, carboxy, carboxamido, hydrazino, OH, alkyl 

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

thioalkoxy; and, 

X
„N N  

R5  

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

R I , 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 

R2  

R1  
N N z  

RN 
N 

 

_X 
R8' 
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heteroarylalkyl, heteroaryl or substituted heteroaryl; 

or R I  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-1,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 

each occurrence 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 

R1°  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 in a subject in 

need thereof 

37. The pharmaceutical composition of claim 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), 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. 

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 narcotic. 

39. The 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 

additional agent 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, 

armodafinil, 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 wherein 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 therapeutic 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. The pharmaceutical composition of claim 36, wherein the subject is a 

mammal or bird. 

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

human. 

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

is to be administered to the subject by a nasal, inhalational, topical, oral, buccal, rectal, 
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pleural, peritoneal, vaginal, intramuscular, subcutaneous, transdennal, 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 at least one 

compound is selected from the group consisting of: 

N2,N6-Dimethyl-N4,1\18-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

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

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

N2,N6-Dimethyl-N4-n-propyl-N8-prop-2-ynyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamme; 

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

pyrimidine; 

N-(6-Chloro-4,8-bis-propylamino-pyrimido[5,4-d]pyrimidin-2-y1)-0,N-dimethyl- 

hydroxylamine; 

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

pyrimidine hydrochloride; 

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

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

hydroxylamine; 

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

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

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

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

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

N2-(2-Methoxy-ethyl)-N6-methyl-N4,N8-di-n-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; 

N8-Methyl-N4,N6-di-n-propyl-N2-(3,3,3-trifluoropropy1)-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine 
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N2-Methyl-N4,N8-di-n-propy1-6-(morpholin-4-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-(piperidin-l-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-pyrrolidin-l-yl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-(4-methoxy-piperidin-1 -y1)-pyrimido [5,4,-d]pyrimidine- 

2,4,8 -triamine; 

N2-(3-Chloro-2-methyl-benzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido [5,4-d]pyrimidine- 

2,4,6,8-tetraamine; 

N2-(3,4-Dichlorobenzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

N2-(4-Fluorobenzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

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

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

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

2-[(4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-y1)-methyl-aminok 

ethanol; 

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

tetraamine; 

21N-(2-Dimethylamino-ethyl)-N-methyl] amino-N4,N8-dimethyl-N6-n-propyl-pyrimido [5,4- 

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

2-[(4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-y1)-(2-hydroxy- 

ethyl)-aminokethanol; 

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

2,4,6,8-tetraamine; 

6-(4-0xo-piperidin-l-y1)-N4,N8-dimethyl-N2-n-propylamino-pyrimido-[5,4-d]pyrimidine- 

2,4,8-triamine; 

N2-(3-Trifluoromethyl-piperidin-l-y1)-N4,N8-dimethy1-6-n-propylamino-pyrimido-[5,4- 

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

N2-6-n-Propylanaino-N4,N8-dirnethy1-2-(1 ,1-dioxo-thiomorpholin-4-y1)-pyrimido-[5,4- 

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

N2-n-Propyl-N4,N8-dimethy1-6-(4,4-difluoro-piperidin-l-y1)-pyrimido[5,4-d]pyrimidine- 

2,4,8-triamine; 

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

N2,N6-Di-n-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-N4,1\18-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,N8-tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,8- 

triamine; 

N4,N8-Dimethy1-6-propoxy-N2-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N4,N8-Dimethyl-N2-n-propy1-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

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

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

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

N4,N8-Dimethyl-N2-n-propy1-6-(aminomethyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

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

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

N-(n-Propy1)14,8-bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-y1]- 

amidine; 

N4,N8-Dimethyl-N2-n-propy1-6-(4-fluoropheny1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,1\18-di-n-propy1-6-(4-fluoropheny1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

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

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

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

6-Methylamino-4,8-bis-n-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 
N2,144

,N
6
,
-.78-  N 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-n-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; 

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

tetraamine; 

6-Chloro-N2-ethyl-N4,N8-bis-cyclopropylmethyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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N2,N6-Diethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

N2,N6-Bis-cyclopropylmethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

N2,N2,N6,N6-Tetramethyl-N4,N8-di-n-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-Trially1-644-(4-fluorobenzy1)-piperazin-1-y11-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-Trially1-6-{4-[bis-(4-fluoropheny1)-methyl]-piperazin-l-yll-pyrimido[5,4-d] 

pyrimidine-2,4,8-triamine; 

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

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

tert-butyl ester; 

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

N-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-c]pyrimidin-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 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. 

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

R2  
I 

Rc zX 

N 
R7 	II N

N 

x
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X/
N N  

R5  

Re 

Rs' 

4 

X 

NN  
R3  

selected from the group consisting of: 

RI , 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 R I  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-1,5-diyl, 6-

hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 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; 

a compound of formula (II): 

R2  
I 

	

RI 	X 
NN7  

X X 	zR4 
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N
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1\1 	
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N 
	N 

R 

	

X 	

3 

	

I 	N.„.....,,,  
I
N 
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(II), wherein in formula (II): 

R1,122, 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 RI  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-1,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 

each occurrence 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; 

RI°  is H, halogen, cyano, alkyl, substituted alkyl, alkoxy or substituted alkoxy; 

and, 

R2  

Ri 
, 
NNz  

	

N 	\1 
R2 	I Rio 

N N 

R8'
X y 

zNN  
x 	R5 
I 

 

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

R I , 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 RI  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-1,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 

each occurrence 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 

R1°  tc is 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 

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 useful for treating the breathing disorder 

or disease. 

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

additional agent is selected from the group consisting of doxaprarn 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, 

anuodatinil, 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 

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. 

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

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

compound is selected from the group consisting of: 

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

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

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

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

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

N2,N6-Bis-(N-methoxy(N-methypamino)-N4,1\18-bis-n-propylamino-pyrimido[5,4-d] 
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pyrimidine; 

N-(6-Chloro-4,8-bis-propylamino-pyrimido[5,4-d]pyrimidin-2-y1)-0,N-dimethyl- 

hydroxylamine; 

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

pyrimidine hydrochloride; 

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

0,N-Dimethyl-N-(6-methylamino-4,8-bis-n-propylamino-pyrimido[5,4-d] pyrimidin-2-y1)- 

hydroxylamine; 

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

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

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

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

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

N2-(2-Methoxy-ethyl)-N6-methyl-N4,N8-di-n-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; 

N8-Methyl-N4,N6-di-n-propyl-N2-(3,3,3-trifluoropropy1)-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine 

N2-Methyl-N4,N8-di-n-propy1-6-(morpholin-4-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-(piperidin-l-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-pyrrolidin-l-yl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-(4-methoxy-piperidin-1-y1)-pyrimido[5,4,-(1] pyrimidine- 

2,4,8-triamine; 

N2-(3-Chloro-2-methyl-benzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine- 

2,4,6,8-tetraamine; 

N2-(3,4-Dichlorobenzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

N2-(4-Fluorobenzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

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

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

N2,N2-Diallyl-N4,N8-dimethyl-N6-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
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2-[(4,8-Bis-methylamino-6-n-propylamino-pyrimido [5,4-d] pyrimidin-2-ye-methyl-aminok 

ethanol; 

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

tetraamine; 

21N-(2-Dimethylamino-ethyl)-N-methyl]amino-N4,N8-dimethyl-N6-n-propyl-pyrimido[5,4- 

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

2-[(4,8-Bis-methylamino-6-n-propylamino-pyrimido [5,4-d] pyrimidin-2-y1)-(2-hydroxy-

ethyl)-aminokethanol; 
N2

,
-2_ 
N Bis-(2-methoxyethyl)-N4,N8-dimethyl-N6-n-propyl-pyrimido[5,4-d]pyrimidine-

2,4,6,8-tetraamine; 

6-(4-0xo-piperidin-l-y1)-N4,1\18-dimethyl-N2-n-propylamino-pyrimido-[5,4-d]pyrimidine-

2,4,8-triamine; 

N2-(3-Trifluoromethyl-piperidin-1-y1)-N4,N8-dimethy1-6-n-propylamino-pyrimido-[5,4-

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

N2-6-n-Propylamino-N4,N8-dimethy1-2-(1,1 -dioxo-thiomorpholin-4-y1)-pyrimido-[5,4- 

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

N2-n-Propyl-N4,N8-dimethy1-6-(4,4-difluoro-piperidin-1-y1)-pyrimido[5,4-d]pyrimidine- 

2,4,8-triamine; 
N2

,N
4
,N

6
,
-.. y8_ 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-n-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-pyrimido[5,4-d]pyrimidine-4,8- 

diamine; 

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

triamine; 

N4,N8-Dimethy1-6-propoxy-N2-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N4,N8-Dimethyl-N2-n-propy1-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

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

4,8-Bis-methylamino-6-n-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-n-propy1-6-(aminomethyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

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

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

N-(n-Propy1)44,8-bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-y1]- 

amidine; 

N4,N8-Dimethyl-N2-n-propy1-6-(4-fluoropheny1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-(4-fluoropheny1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

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

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

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

6-Methylamino-4,8-bis-n-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-n-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; 

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

tetraamine; 

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

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

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

N2,N6-Bis-cyclopropylmethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

N2,N2,N6,N6-Tetramethyl-N4,N8-di-n-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-Trially1-614-(4-fluorobenzy1)-piperazin-1-ylkpyrimido[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-Trially1-6-{4-[bis-(4-fluoropheny1)-methyl]-piperazin-l-y1}-pyrimido[5,4-d] 

pyrimidine-2,4,8-triamine; 

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

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

tert-butyl ester; 

— 173 — 



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

N-n-Propyl-[2-(4,8-bis-methylamino -6-propylamino-pyrimi do [5,4-d] pyrimi din-2-ylamino)] - 

acetamide; 

(6-Chloro-4,8-bis-methylamino-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, fon-nate, 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, f3-hydroxy-

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

phosphonate. 

68. 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 20 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 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-cflpyrimidine-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 n-butanol. 
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72. The method of claim 70, wherein the precipitated (84) is recrystallized 

from n-butanol. 

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

powder diffraction spectrum comprising 28 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. 

74. The method of claim 69, wherein the 2,6-dichloro-N4,N18-dimethyl-

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. 

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 about I : 4.5. 

76. The use of at least one phannaceutically acceptable carrier and at least 

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

R2  

R1  
N IA 

,R4 

	

N 	X 
RA

N 

	

I 	N
I 

N
I 	R3  

125-  
/ N 

X 	R5  

Re a compound of formula (I):  (I), wherein in formula (I): 

RI , 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 R' 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-1,5-diyl, 6-

hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 
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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; 

R87 	Rio 
a compound of formula (II): 	 (II), wherein in formula (II): 

RI , 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 R' and R2, R3  and R4, R5  and R6, or le and R8  independently combine as to form a 

biradical selected from the group consisting of 3-hydroxy-pentane-1,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane- 1,5 -diyl; 

each occurrence 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; 

RI°  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  
1 

Rc 

R2  N
N 	

R113  

X _ N 
R8.  ,NN  

X 	R5  

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

R I , R2, R3, R4, le and R8  are independently H, alkyl, substituted alkyl, cycloalkyl, 

R2  
R N  X 

NLN 	
4 

R7N  I 	N 
N R3  
X NON 
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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 R I  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-1,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 

each occurrence 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 

RI°  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. 

77. The use of 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, 

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

80. The use of claim 78, wherein the compound and the agent are 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 subject 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 of claim 76, 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. 

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

intramuscular, 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-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

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

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

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

N2,N6-Bis-(N-methoxy(N-methyeamino)-N4,N8-bis-n-propylamino-pyrimido[5,4-d] 

pyrimidine; 

N-(6-Chloro-4,8-bis-propylamino-pyrimido[5,4-d]pyrimidin-2-y1)-0,N-dimethyl- 

hydroxylamine; 

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

pyrimidine hydrochloride; 

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

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

hydroxylamine; 

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

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

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

N2,N2-Diethyl-N6-methyl-N4,1\18-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

N2-(2-Methoxy-ethyl)-N6-methyl-N4,N8-di-n-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; 

N8-Methyl-N4,N6-di-n-propyl-N2-(3,3,3-trifluoropropy1)-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine 

N2-Methyl-N4,N8-di-n-propy1-6-(morpholin-4-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-(piperidin-l-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-pyrrolidin-l-yl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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N2-Methyl-N4,N8-di-n-propy1-6-(4-methoxy-piperidin- 1 -y1)-pyrimido [5,4,-d]pyrimidine- 

2,4,8-triamine; 

N2-(3-Chloro-2-methyl-benzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine- 

2,4,6,8-tetraamine; 

N2-(3,4-Dichlorobenzy1)-N6-methyl-N4,1\18-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

N2-(4-Fluorobenzy1)-N8-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

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

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

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

2- [(4,8-Bis-methylamino-6-n-propylamino-pyrimido [5,4-d]pyrimidin-2-y1)-methyl-aminok 

ethanol ; 

N2-(2-Isopropoxy-ethyl)-N4,1\18-dimethyl-N6-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

241\1-(2-Dimethylamino-ethyl)-N-methyl] amino-N4,N8-dimethyl-N8-n-propyl-pyrimido [5,4- 

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

2-[(4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-y1)-(2-hydroxy- 

ethyl)-aminokethanol; 

N2,N2-Bis-(2-methoxyethyl)-N4,N8-dimethyl-N8-n-propyl-pyrimido[5,4-d]pyrimidine- 

2,4,6,8-tetraamine; 

6-(4-0xo-piperidin- 1 -y1)-N4,N8-dimethyl-N2-n-propylamino-pyrimido-[5,4-d]pyrimidine-

2,4,8-triamine; 

N2-(3 -Trifluoromethyl-piperidin-1 -y1)-N4,N8-dimethy1-6-n-propylamino-pyrimido- [5,4-

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

N2-6-n-Propylamino-N4,N8-dimethy1-24 1,1 -dioxo-thiomorpholin-4-y1)-pyrimido-[5,4- 

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

N2-n-Propyl-N4,N8-dimethy1-6-(4,4-difluoro-piperidin-1-y1)-pyrimido[5,4-d]pyrimidine- 

2,4,8-triamine; 

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

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

N2,N8-Di-n-butyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N8-Bis-cyclopropylmethyl-N4,N8-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
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N2,N6-Diisobutyl-N4,1\18-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,N8-tetramethyl-pyrimido[5,4-d]pyrimidine-2,4,8- 

triamine; 

N4,1\18-Dimethyl-6-propoxy-N2-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N4,N8-Dimethyl-N2-n-propy1-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

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

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

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

N4,N8-Dimethyl-N2-n-propy1-6-(aminomethyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

6-Carbamoyl-N4,1\18-dimethyl-N2-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

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

N-(n-Propy1)[4,8-bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-ylk 

amidine; 

N4,N8-Dimethyl-N2-n-propy1-6-(4-fluorophenyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-(4-fluoropheny1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

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

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

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

6-Methylamino-4,8-bis-n-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-n-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; 

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

tetraamine; 

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

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

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

N2,N6-Bis-cyclopropylmethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

- 181 — 



tetraamine; 
N2

,N
2
,N

o:  To_ 
N Tetramethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N4,1\18-Diallyl-N2,N6-dimethyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

N2,N4,N8-Trially1-644-(4-fluorobenzy1)-piperazin-l-ylkpyrimido[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-Trially1-6- {44bis-(4-fluorophenyl)-methylkpiperazin- I -y11-pyrimido [5,4-d] 

pyrimidine-2,4,8-triamine; 

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

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

tert-butyl ester; 

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

N-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 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, 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, 0-hydroxybutyrate, salicylate, 

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

91. The use of at least one pharmaceutically acceptable carrier and at least 

one compound or salt thereof selected from the group consisting of: 
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a compound of formula (II): (II), wherein in formula (II): 

R7  

,X 
R8-  

R4 

)( 

R3  
NY  N 

Rio 

R2  
I 

R. 	X 
N N7  

R2  
I 

R. 	X 
N N7  

,R4 
X 

N 
R3  

N 

,N 
X 	R5  

a compound of formula (I): 	R5 	(I), wherein in formula (I): 

R I , 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 RI  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-1,5-diyl, 6-

hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 

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; 

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

R7
N 

,X 
FR8' 
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biradical selected from the group consisting of 3-hydroxy-pentane-1,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 

each occurrence 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; 

RI°  is H, halogen, cyano, alkyl, substituted alkyl, alkoxy or substituted alkoxy; 

and, 

R2  

	

R1 	X 

'N 
R7 	I Rio 

X 

,NN  
X 	R5  

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

R', 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 RI  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-1,5-diyl, 

6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl, butane-1,4-diy1 and 

pentane-1,5-diy1; 

each occurrence 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 

RI°  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 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 is 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 be further administered 

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

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 or bird. 

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

102. The use of claim 91, 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. 

103. The use of claim 102, wherein the 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: 

N2,N6-Dimethyl-N4,1\18-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 

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

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

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

N2,N6-Dimethyl-N4-n-propy1-1\18-prop-2-ynyl-pyrimido[5,4-d]pyrimidine-2,4,6,8-tetraamine; 
N2

,
-. r6_ 
IN Bis-(N-methoxy(N-methyl)amino)-N4,N8-bis-n-propylamino-pyrimido[5,4-d] 

pyrimidine; 

N-(6-Chloro-4,8-bis-propylamino-pyrimido[5,4-d]pyrimidin-2-y1)-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-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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0,N-Dimethyl-N-(6-methylamino-4,8-bis-n-propylamino-pyrimido[5,4-d] pyrimidin-2-yl)- 

hydroxyl amine; 

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

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

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

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

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

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

tetraamine; 

N242-Isopropoxy-ethyl)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

N8-Methyl-N4,N6-di-n-propyl-N2-(3,3,3-trifluoropropy1)-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine 

N2-Methyl-N4,N8-di-n-propy1-6-(morpholin-4-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-(piperidin-1-y1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-pyrrolidin-1-yl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N2-Methyl-N4,N8-di-n-propy1-6-(4-methoxy-piperidin-1-y1)-pyrimido[5,4,-d]pyrimidine- 

2,4,8-triamine; 

N243-Chloro-2-methyl-benzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine- 

2,4,6,8-tetraamine; 

N2-(3,4-Dichlorobenzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

N2-(4-Fluorobenzy1)-N6-methyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

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

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

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

2-[(4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-y1)-methyl-aminok 

ethanol; 

N2-(2-Isopropoxy-ethyp-N4,N8-dimethyl-N6-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

24N-(2-Dimethylamino-ethyl)-N-methyl]amino-N4,N8-dimethyl-N6-n-propyl-pyrimido[5,4- 

d]pyrimidine-4,6,8-triamine; 
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2-[(4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-y1)-(2-hydroxy- 

ethyl)-aminokethanol; 

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

2,4,6,8-tetraamine; 

6-(4-0xo-piperidin-1-y1)-N4,N8-dimethy1-N2-n-propylamino-pyrimido-[5,4-d]pyrimidine- 

2,4,8-triamine; 

N2-(3-Trifluoromethyl-piperidin-1-ye-N4,N8-dimethy1-6-n-propylamino-pyrimido-[5,4- 

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

N2-6-n-Propylamino-N4,N8-dimethy1-2-(1,1-dioxo-thiomorpholin-4-y1)-pyrimido-[5,4- 

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

N2-n-Propyl-N4,N8-dimethy1-6-(4,4-difluoro-piperidin-1-y1)-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-n-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-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-Dimethy1-6-propoxy-N2-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N4,N8-Dimethyl-N2-n-propy1-6-propylsulfanyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

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

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

4,8-Bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidine-2-carbonitrile; 

N4,N8-Dimethyl-N2-n-propy1-6-(aminomethyl)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

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

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

N-(n-Propy1)14,8-bis-methylamino-6-n-propylamino-pyrimido[5,4-d]pyrimidin-2-y1]- 

amidine; 

N4,1\18-Dimethyl-N2-n-propy1-6-(4-fluoropheny1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 
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N2-Methyl-N4,N8-di-n-propy1-6-(4-fluoropheny1)-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

N4,1\18-Dimethyl-N2-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,8-triamine; 

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

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

6-Methylamino-4,8-bis-n-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-n-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; 

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

tetraamine; 

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

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

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

N2,N6-Bis-cyclopropylmethyl-N4,N8-di-n-propyl-pyrimido[5,4-d]pyrimidine-2,4,6,8- 

tetraamine; 

N2,N2,N6,N6-Tetramethyl-N4,N8-di-n-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-Trially1-6-[4-(4-fluorobenzy1)-piperazin-l-y1]-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-fluoropheny1)-methyl]piperazin-l-y1) -pyrimido [5,4-d] 

pyrimidine-2,4,8-triamine; 

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

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

tert-butyl ester; 

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

N-n-Propy142-(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 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-hydroxybenzoate, 

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

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

sulfanilate, cyclohexylaminosulfonate, stearate, alginate, 0-hydroxy-butyrate, salicylate, 

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