TI TLE OF THE | NVENTI ON Novel Conpounds as Respiratory Stinulants for
Treatnent of Breathing Control Di sorders or Diseases 5 CROSS- REFERENCE TO
RELATED AWBLDGATIIONS The present applicati omcirasseotiiosisee t o
priority under 35 U . S.C. 119(e) to U. S. Provisional Patent Applications
No. 61/417,777, filed Novenber 29, 2010, 10 and No. 61/494,6 268, filed June
7, 2011, all of which are hereby incorporated by reference in their
entireties herein. BACKGROUND OF THE | NVENTI ON Normal control of breathing
is a conplex process that involves the 15 body's interpretation and

response to chemcal stinuli ..oxi de, pH and oxygen |evels
in blood, tissues and the braﬁﬁﬁﬁéggat Hﬁgﬂggﬁ@§%| is also affected by
wakef ul ness (i.e., Mhethﬁﬁ@t@@npﬂm3£mﬂk$@u$MﬁBEm0hmsﬁBeping) Wthin the
brain nmedulla, there | S at.ar ent ef that interprets the
various signals that @8?“?@?%??%?¥8W85%§ ‘%ﬁé@ $Mnds to the nuscl es
that perfermthe work of 20 breathing. Key nmuscle groups are located in the
abdonen, di aphragm pharynx and thorax. Sensors |ocated centrally and
peripherally then provide input to the brain's central respiration control
areas that enabl es r eSRORSRHFERENANIIMGEORTEEOMFIEQOUATENERSL S.  Nor mal
respiratory rhythmis mintained primarily by the bodgﬁ;}rapgf %é response
to changes in carbon dRoRFHE! aNielien fseapiled (p REPY SBEF PEVERIY®) gnal the

body to incrgasg 1@6&;@}6@'} Ptedt Cgh@menm@tﬁhmw e kildanghveMbéri2gheriooxygen
| evel s and subsequent | ower | evel s nversely, low CO2 | evel s can

resul t |dopémﬁéﬂs6hﬂwhﬁﬁeﬁkéﬂ@wﬂs@3#h@h@?ﬁﬁﬁﬁﬁéh@ﬁ@”§?rﬂ%P%ﬁPhn to breathe
i's absent. éhkézM@é%mﬂﬁQ@§ﬂ§mﬂhen a person hyperventilates. 30In
addition to t e ro of the brain, breathing control is the result of

f eedback from both peripheral and central chenoreceptors, but the exact
contribution of each is un OU%H)OFTHEINVEﬂ@ﬁﬁ@ are many di seases in
whi ch | oss of nornal breat |ng r ythmis a primary or secondary feature of
t he di sease. Exanplesbbﬁmdmsﬂaéeﬁmmmhmgaﬂppwmﬁﬁyﬂmggsmmﬁﬂbh©aﬁh|ng r hyt hm
control e .apnea tr , e hi ng

f epeat e dﬁé Sl%o‘aﬁ% %Orﬁme '610{1 gn%ﬁspsoégegtﬁgﬁejng) g{nﬂﬁﬁ EuCﬁ fas 8\4?@&1 ch&h@ﬁ, Bg%ﬂ&
hypoventlIatm@ngWﬂﬂkmmﬁmdSawumdaﬂ@ebo&sIhéﬁmng&mmmhgahhyﬁhmwhmw be due to
chronic cardl e.q... heart.f c nic bronchitis,
emphysena, aﬁ 8?1 [ héhg'é%lg T Y ESISS}S ‘g‘éﬁkfe ar Sg}?ep m&Zc{é'tlté ?lvﬂée Qlélgg ht (e.g.,
obesity-hprMaﬁmhhaﬁemmrﬁqmﬂmqnamnohﬁnmammndbu@asmevgmnma@mﬂsmam|cs

sedatives, a tics, notics | cohol , an arcoti,c esi cs and/ or
oo v o hat e it oD o pea & P RE g ERD e oy
trauma, padi lﬂ&dtlﬂlﬂg.dﬂéﬁﬁiﬂ@scieag?&lpé\laﬁ)localdd i e @BddEnadb&ibfHigdnh, \pﬁarput sminary

di seases where the body is exposed to chr |caII | ow | ev of, oxygen, the
body adapts HEFEhEHH a‘ﬁ‘ii-lcwagy ?é}d&‘?é?h‘??g@t %et‘@ﬂ‘ft t‘bﬁleifa”b? car bonat e,

whi ch has t henefifr@plrath BAkdllarthd Matr@hlﬁléﬁjeépéhsﬂ:go bR fadkpdanr espi ratory
stimulation. Thus, the patient nmust rely on the | ess sensitive oxygen-based

system 15INE@HKFWéﬁ{ar | oss of normal breathing rhythmduring sleep is a

common condi tion. Sl e%nﬁ'ﬁ”&%ﬁnét&y@ﬂﬁﬁﬁ%ﬁﬁlh%ﬁl‘éd MmEﬂl?%?%boﬂ?’rshM of no or
partial breathing. Key factors that contribute to these aPneas i ncl ude
S

decrease2§nlﬁﬂ@nﬁéeébmﬁﬁnséﬁﬁpnﬁw*@?bvﬂéﬁﬂé&skwﬁﬁwﬁﬁﬁb%@@ vigielithat or y
response Serbgd{igltélfntc%asga%h%tlﬂn afke ﬁ@gﬁﬁh LESRAP LN kIR bOWRXHERAnd evel s) and

| oss of "wakeful ness
subsequent lower CO; levels. Conversely, low CO; levels can result in periods of

apnea (no breathing) since the stimulation to breathe is absent. This is what happens
when a person hyperventilates.

30 In addition to the role of the brain, breathing control is the result of
feedback from both peripheral and central chemoreceptors, but the exact contribution

of each is unknown,



20 breathing rhythmis disturbed by apnea events, resulting in hypoxia (and
the associ ated oxidative stress) and eventual |y severe cardi ovascul ar
consequernwo0(i7gdyobl ood pressure, stroke, heart attackpCT&serilng3Ras some
features in conbination with sl eep apnea. The upper airway nuscl es | ose
their tone resulting in the sounds associated with snoring but also
inefficient airflow, which may result in hypoxia. 25The ability of a mammal
to breathe, and to nodify breathing according to the anount of oxygen

avai | abl e and denandsTlafre m’amabpdiyeaséss’nws:éaﬂmdsafndrmnl lycmh/ihg/dmhnirh@re are a

variety of conditions in ) t.h
char act eri z éacﬁmw Or &Fco&ﬂsgy\[?gimr%?{)th% 1seasep ‘mmlp?es %rPdlg élseé,ﬁ\g tha )}) Ima?l %ss Esti mat es
for U S i nChf‘bledﬂh&ig&hﬁfnhlcbﬁl’i‘cﬁdm\/ﬂpﬁd‘ms Geenighi! Imﬁ(a$on/maeﬂrlmhme txﬂereethe: s corrpr om sed

respirator t.r ol I’lC u a OI’IS
obegl ty- hy%d@% g ‘ﬁi"?abeﬁl ys?‘?ﬁﬁg?}r@ ' ggieﬁg’ﬁfff‘l“]d ﬁ%enq%lﬁ%ﬁl c h)eart di sease (5
mllions)s m§m1a@1qmyhmtnEVSe®uawmMlmaﬂﬁagsmyﬂqmﬂg)Mecdmem ¢ bronchitis

( 10 mllion dru duced hypoventi | S and mechani cal
ventil ati on U‘g(( B“qg“’?ﬁ‘? m%ﬁﬁs (c-g. hear tlaﬁure C%mm%%ﬁ‘cb‘“is e)né{’hﬁggﬁ' in the

art for nOV%lndﬁ fﬁghesﬁmwﬂdﬁe)tméssﬁawegﬁt ©2Edbtsay hosdventdatadnl or part of
the body's nornal breat control systemin response to, ch es |n co2

and/ or oxygeMIdrHRehcsR H %ﬂs (s paancaihpticss sgdatigesy H“’E‘EJW%JH@’WW?%P 1

benefit in dgghaasicNGakig s RGHORRER BN IS URMAN10Qfca Ry Qah . ggstﬁ)ﬁélt r 0|
di sturbances. 5 The present invention addresses and neets these needs.

BRI EF SUMVARYE U, FARAtT famgge, and ALS). In chiogyéc ¢hsliegtive BHDTOREY udes a

conposition 1 N, X-R2 bl
b2 T RaaL, D IREy ey FRRboRTR GRARG E nh oy 1

al kyl , substadenis edhalokyt pH bx/t; k@att)kfwdlatmmlilwmfé?@aéwmt@aﬂkgh has éhekenyl
subst i tut ed g kel S Bhota B =i BHREELY ?&Pﬁ{ng&x@lmag&pmg K] pariSitsti tut ed

phenyl al kyl ,""ary ary aryl a stituted arylal kyl, 15
het er oar yl alrhlcsyiely @ubstesssgn:emvdm&ndmsgd sa‘athyll het eroaryl or substituted

het er oar X.% , or R angln pﬁllfl rlr]ap loss g % utngl bfgaéhlag H?rlhnﬁa‘rﬁlgls}egﬂs%m ed fromthe

group consi sting of OXy- ane-
6- hydr oxy- cycohmfmmbxah@anl Sé]leedlayziea zqoa‘rmpaueeze]:l b@-fnqudn; pd:rlmianﬁaolqr4oa1tﬂ1ny1 and
pent ane- 1, 5-

sub tuted al kyl, cycloal kyl,
Cinst tut ea Erb et dehgr ety oSy e T (W R l0) Ok
acyl, or ar yéceptﬂﬂsdn@tlﬂry, abdfg‘dse mdfyp@dbﬁetﬂtﬂzﬂﬂir?@bs@cbdsy ke,nsmwty (egh5 is H, alkyl,
substltuted al k cycl oal k Eee’ tut o ]ﬁk ,,,gzjke yl, substituted
al kenyl , - ecw%’sfi@?ﬁéﬁnse el Wge“ ?‘S a"éi S’FIS of \fgﬁ '%/Eﬁ ed 4Pyl , heteroatyl,
substi t up@d daRkSKORE Y is ARtueld® %@blxe@ evéts, Sdtisihg h1u¢yga<151@hermcycl ic, or R3
and R5 conbine 25 as to forma biracli cal selected fromthe roulp
consi sting @fsogiagd gxidptivssiesihiieexpdya! Yfem‘ffﬁ‘ﬂ'ﬁﬂwsaﬂar consequences (hig
3, 6- di oxa- oGk, thYelheaﬁQtth@() Hsndnls Yhs soﬁiétfﬁﬂhrﬁyh%dmainlﬁﬁ/dn with al kenyl ;X
is a bond, 0 or NR4; and, is N, CR6 or C where
sleep apnea. The uppel airway muscles lose their tone resultmg in the sounds
associated with snoring but also inefficient airflow, which may result in hypoxia,
25 The ability of a mammal to breathe, and to modify breathing according
to the amount of oxygen available and demands of the body, is essential for survival.
There are a variety of conditions in which breathing is compromised that are
characterized by, or due to, either a primary or secondary cause, Estimates for U.S,
individuals afflicted with conditions wherein there is compromised respiratory control
30 include sleep apneas (15-20 millions); obesity-hypoventilation syndrome (5-10
millions); chronic heart disease (5 millions); chronic obstructive pulmonary disease

(COPD)/chronic bronchitis (10 millions); drug-induced hypoventilation (2-5

millions); and mechanical ventilation weaning (0.5 million).



if Yis Nor CR6, then bond bl is nil and: (i) Zis H, bond b2 is a single
bond, and Ais CH or, (ii) Zis nil, bond b2 is nil, and Ais a single
bond; andywo0 2012/074999Y is C, then bond bl is a single bon#CTArsdo11/06338Z i s
CH2, bond b2 is a 5single bond, and Ais CH or, (ii) Zis CH bond b2 is a
doubl e bond, and Ais C or a salt thereof. I n one enbodi nent,
R3 is H alkyl, substituted al kyl, cycloal kyl, substituted cycl oal kyl,

al kenyl, or substituted al kenyl. I n another enbodinment, R5 is 10 H, alkyl,
substituted al kyl, cy@healiskydcgd suthsirt fonnmedt! clyeoliodbdppoundd tkermyh be substi t ut ed
al kenyl, or acyl. ] ] I ne enbodi nent, the at |east one conpound
of fonnul a (lfsfxtosregglleélgtobﬁmﬁ?fcgl?ﬁntf“ﬁé S@P%}?g&egﬁls%gsc? ‘ﬁth"g S%#e:m?’irjgs Siego N, rrEond
bl is nil, ZHaBgeslin ONshdhR okgeea, witglndmilcild efféots. SSuChicompaintidiecdd bé east one
conmpound is a. conpound of fornul I1-a) 15 a.salt thereof: RIN N'--LN
SR L QRN Ty (o Shvedtig Di s SfiRang ¢ i1
bond b2 is nile prégt ifvenfordadaanes adndedthBeeepund of the invention is a
1,3,5-triazine of formula (lI1-b) or a salt thereof: RL NN R3..., NANA N'R5

RAH(Mo). 20l n one enbodi nent, the at | east one conpound of forrmula (I) is

selected fromthe group cgR&tSiMAIAtY A DU INSEGRGN bond bl is nil, Zis
H bond b2 is a single bond, Ais CH and the at |east one conpound is a

conpound of formul a (iThy inxyntiop inglugdas 3 canpropidign comprisieRbleRFt RPN R6

compound of formula (I):

10 R? H m,
wherein:

R'and R? are independently H, alkyl, substituted alkyl, cycloalkyl, substituted
cycloalkyl, alkenyl, substituted alkenyl, phenyl, substituted phenyl, phenylalkyl,
substituted phenylalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,

15 heteroarylalkyl, substituted heteroarylalkyl, heteroaryl or substituted heteroaryl; or R!
and R? 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-diyl and pentane-1,5-diyl; _

R’isH, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl,

20  substituted alkenyl, -NR'R?, -C(O)OR', acyl, or aryl;

R*is H, alkyl, or substituted alkyl;

R¥is H, alkyl, substituted alkyl, cyctoalkyl, substituted cycloalkyl, alkenyl,
substituted alkenyl, -OR', -NR'R?, -C(O)OR!, acyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic, or substituted heterocyclic; or R? and R’ combine

25  as to form a biradical selected from the group consisting of 3,6,9-trioxa-undecane-
1,11-diyl and 3,6-dioxa-ocfane-1,8-diyl;

R® is H, alkyl, substituted alky! or alkenyl;

X isabond, Oor N’R“; and,

Y is N, CR® or C; wherein:



RAHI (I'l1-a), and (ii) Yis CR6, bond Ila is nil, Zis nil, bond b2 is nil,
and A is a bond, and the conpound of the invention is a pyrimdine of
formul a (WOI2eteyo7e999a salt thereof: RL N X-R2 N N R3NRS PCI/USRd11/842384 | | - b) .
5In one enbodinent, Y is C bond bl is a single bond, Zis CH2, bond b2 is
a single bond, Ais CH and said at | east one conpound is a conmpound of
formula (TV) or a salt thereof: RIX-R2 NN RS R4 In one
enbodiment, Y is C, bond bl is a single bond, Zis CH bond b2 10 is a
doubl e bond, A is C, &ndisdaord kit theebetd bdmailcodp A ds i shoad boivpeinglt of

formul a or a salt thergeof,: ). ~7. LN QNe. enbodi.nent .. the at | east one

corrpound(iV)s sel ected fromtﬁ"?g* ﬂp%c%ﬁgi(lgﬁﬁﬁn&gndgelsnﬂ’ andA isa

(N-()4, 6- Bi(s- met hyl ar Ei Ino- [ 1silbbdndj agd,n- 2-y1) - N, O di net hyl - 15 hydroxyl am ne
XX), N-(4,6-Bis-et inp-[1,3,5itriazin:2-yl) - -.dinmeth dr oxyl am ne

(XXI1), N (4-Cycl oprgﬁg‘{nﬁgfﬂ{‘?ﬁj?ﬁ\‘fk(]f&%§‘%‘%B%dg?f¥dh%%IS R okd RS O

[1,3,5]trfazi n2-y1) - N, O- di giedidydndfuad 20X IR BE, 1) £ ¥XN), bond b7 is a double

N- (4- Et hyl am no) - N- ( 6- n- propyl am no) -

[1,3,5]triazin-2-y1)-N, o-oh%émg}ﬁlﬁﬁiroxyl amne (XXVI1), N-(Bis-4,6-(2-

met hyl pr opyl @misRedrebd, 3, 5] tri azi n-2-y1)-N, O-di net hyl - hydr oxyl am ne (XXl X),

N-

In one embodiment, R? is H, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, alkenyl, or substituted alkenyl. In another embodiment, Ris
10 H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted
alkenyl, or acyl.
In one embodiment, the at least one compound of formula (1) is
selected from the group consisting of: (i) Y is N, bond b' is nil, Z is H, bond b* is a
single bond, A is CH, and the at least one compound is a compound of formula (II-a)

15 or a salt thereof:

R? H (II-a), and
(i) Y is N, bond b' is nil, Z is nil, bond b is nil, and A is a bond, and the compound
of the invention is a 1,3,5-triazine of formula (11-b) or a salt thereof:

R! X—R?

\N/

/bi \i
3 5
R H (11-b).

20 In one embodiment, the at least one compound of formula (I) is
selected from the group consisting of: (i) Y is CR®, bond b' is nil, Z is H; bond bl isa
single bond, A is CH, and the at least one compound is a compound of formula (I1I-a)

or a salt thereof:



(Bi s-4,6-(2,2-di net hyl propyl am no))

[1,3,5]triazin-2-yl)-0, N-dirnethyl hydroxyl am ne (XXXl),

4, 6- Bi s- NWwoyol2puepyl am no-[ 1, 3, 51triazin-2-yl1)-N, 0- di werhyskethyperssxyl ani ne
hydrochl oride (XXXII1),

N- (4, 6-Bi s-n-propylam no[ 1, 3,5]triazin-2-yl)-0, N-di net hyl - hydr oxyl am ne
(XXXV), N-(4- 5

(Met hoxy(rnet hyl )am no) - 6- (propylam no)-1, 3,5-triazin-2-yl)propi onam de
(XL), N(4,6-Bis-propyl ani no4l, 3,R5J t tX-aRf n- 2-y1) - 0- net hyl - hydr oxyl ami ne
(XL1), O-Allyl- N (4,6-bis- propﬁy ino-[1,3,51triazin-2-yl)-hydroxyl am ne
()MIH), N-(4, 6-Bi spropyl ani no-f wRItriazin-2-yl)-hydroxylam ne (XLV),

6- (Met hoxy(rnet hyl)am no)- N2-prgpyl-1, 3: 5-triazine-2,4-diamne (XLVI1),

N- (4, 6- Bi s-propyl am no- 10Rf’i\§l 5 erl‘fhfl n-2-yl)-N-met hyl - hydr oxyl am ne
(XLVI L),

0- Benzyl - N- (4, 6- bi spropy! ani no- [1 3,51 triazi A3 199 N- net hyl - hydr oxyl ani ne
(Lill), (i) Y is CR®, bond b' is nil, Z is nil, bond b” is nil, and A is a bond, and the

N- (4, 6-Bi spropyl a [.1, 3,51tri azi n- 2- : xyl am ne (LV),
641, 2] xazi rfaﬂmow%r}ﬂm lmrenh?wawm[din%f}%% Wi'aa@? Rhob S&“%ﬁ# ne (LVI1),

N- (4, 6-Bi s- propyl am no[ 1, 3, 5]tR|‘\a2)>n~22 y1l)-0-isopr opyl N- net hyl - hydr oxyl am
ne (LXIV), 0-Benzyl-N(4,6- 15

bi s- propyl am no-[1, 3, 5] tri azi ) - N-et hyl - hydroxyl atnine (LXVII1),

N- (4, 6-Bi spropyl am no-[1, 3, tr lazi n- 2’;{5\/1) - 0-1 sopropyl - hydroxyl am ne (LXX),
6- ((Benzyl oxy) (isopropyl)am™n yN-di propyl-1, 3,5-triazine-2, 4-di am ne
(LXXI 1), ! |

N- (4, 6-Bi s-propyl arnino-[1, 3, §] triazin-2- yl) hﬁl}étb?ryl 0-i sopropyl - hydr oxyl am
ine (LXXVk), In one embodlment Y is C, bond b' is a single bond, Z, is CHz, bond b’

N- (4, 6-Bis-propylamno-[1,3,5]tri azi n-2-y1)-0- i sobutyl -N-rnethyl- 20

hydr oxyl ani ntéa@lﬂgdxj(pq@Ais CH, and said at least oné compound is a coinpound of formila

6- (Met hyl (t al? leget hoxy) ar ni no) - N2, M- di propyl 1, 3, 5-tri azi ne- 2, 4-t ha
m ne ( LXXXI ? BIS propylamno[135]tr|a2|n2y1)

0- cycl opropyl net hyI N- et hyl - hydr Bky| afri-Re (XCI ),

N- (4, 6-Bi s-propylam no[ 1, 3,5]triazi A 2-yl)-0-ethyl-N nethyl -hydroxyl am ne
(Xcvl),

N- (4, 6- Bi spropyl am no-[1, 3, 5] trli az|n%y1 5 0- (2, 2-di fluoro-ethyl)-hydroxyl a
mne (C), 4-N-(2- 25 Di net hyr#r ninodt hypani no- 6- N-(n propyl ) am not
1,3,5]triazin-2-yl1)-N, 0-di net hyl éydrox am ne ((g}j

4-N-(3- (1-N-Met hyl i m dazol -2-y1) - propyl)- am no- N—(npropyl)am no- [1,3,5]tr
[ aZI n 2 yl) N, O- di net hmydnehyﬁbdlmyhtamm@ {oBWp' is a single bond, Z is CH, bond b?

%{ﬂ%lfrgﬁ% ﬁyfﬁ;‘ % Mfaé{?rnle compoun% s & con?%u)m%? A%kt 3, Sltriazi

4-
n- 2

4, 6- |s (N—((?/)dt areliiydregni noet hypam no) -
[1,3,5]triazin-2-yl1)-N, O0-dinet hyl - hydr)?éﬁlzam ne (Cl X),
4,

y

4,

6-Bi s- (N-(pyridin-4-

net hypam no) 41, 3, 5] tri azi n-2-y1) - N, 0-di met hyl - hydr oxyl am ne (CXI),

6- Bi s[ N- ( 3- net hoxy-n-propyl )a =N

1,3,5}triazin-2-yl)- NOdlrret | - ﬂﬂQxyRémne(CXHl),

4, 6- Bi s4N- (t et r ahydr opyr an- ARy ) ain noHl, 3,5]triazin-2-yl)-N, O-

di met hyl - hydr oxyl am ne (CXV), N &3, 8, 11xTri oxa- 2; 14, 16, 18, 19-

pent aazabi cycl o[ 13. 3. 1] - nonadeca- 1%18? 15(19), 1 17)-trien-17-ye-N, O-

di met hyl hydr oxyl am nelq@mbydunent the af least one compound is selected from the

N- (4, 6-Bi s- | : I drazi ne
(XLVI ) . ?%H}y(%og&%lr gg)g‘/ }g 6%1& H,e?r&hﬂ‘%nr?{i %123? Sn]E*\tlia_zN o ylﬂl{l\f@tclhﬂétm

N - met hyllﬁydrydmxmlem(ML(KX),,Né‘i é@l& ethﬁ@n@@ﬂiaé’ﬁhllmlﬁcﬁwﬂéﬁaotﬁ@lﬁ@mlf | n anot her
enbodi nment o I n
one enbodi ne LOX?lﬁM{ (%fijﬁé ?@ﬁgc@g ré}?)l}}ﬁtgﬂ é\héﬁdﬂ Bﬁ}mzl%ﬂng?fi,3,5]tuazm

2, 6-bi s- (N rﬂeylmpw)almmbjlm:ydﬁ](ﬂymimi(ﬁwaAN i Ethidagrdi) e (Gy-brohyldmowy| anmi ne or

St b SRS S ST Tt Pkl elagaEn 2 7t o

fromthe gr qu@hﬁpmfsylsminng [08,5]triazin-2-y1)-N,O-dimethyl-hydroxylamine (XXIX), N-

2- (n-Propyl)am no-4-(i-propyl am no-7- et hyl - pynol i di no[ 2, 3- d] pyri m di ne
(CXXVI), 2-(n-Propypam no-4-di net hyl am no- 7- net hyl -

pyrrolidino[2, 3-dl pyrimdine (CXXVIII),. s2-(n-Propyl)an no-4-methyl am no-7-
met hyl - pyrrolidino[2,3-d]pyrimdine (00G), 2-(n-Propyl)amno-4-(i- 15
propyl )am no-7-i - propyl -pyrrolidino[2, 3-d] pyrim di ne (CXXXVI),

2, 4- Bi s- (npropyl )am no-7H pyrrolidino[ 2, 3-d] pyri m di ne (CXLI X),

2 (n- Propypai ni no- 4- (4-

—

I T 1 I LY L Y Ik T T Y T P~ 1 AN\



5 conprises the step of admnistering to the subject an effective anount of
a pharmaceutical fornulation conprising at | east one pharmaceutically
accept ablwocarri7evsand at | east one conpound of fornul arPCirjus2044/8a2380N bl
b2-Y N R3NN NR R4 wherein wherein 10RI and R2 are independently H, alkyl,
substituted al kyl, cycloal kyl, substituted cycloal kyl, al kenyl, substituted
al kenyl , phenyl, substituted phenyl, phenylal kyl, substituted phenyl al kyl,
aryl, substituted aryl, arylalkyl, substituted arylal kyl, heteroaryl al kyl,
substituted mmﬁes@anwhﬂhky@ppﬁaﬁmbpany Jtoazirs2HyHG, Nutimethjlet er oaryl ; or R

and R2 conbln as, to sel cted f th consi sting of
3- 15 hydr ox" ﬁ%ﬁ?gﬂg(%&éhg4§ié B?% 89%1Gﬁ%%F%ﬁ@%ﬁ9L%%glyl

propane- 1, 3-@inythy! }Q,ldfcﬂ:@ﬁnﬁn&rydtoktﬂloﬁﬁﬁj(muaﬂe—(ﬁﬂ,@&ﬁt pibpylamino- R3 is H,
SUbeti ot oo B SHbaS b T SR ORAE' B 1Y LY
substitute is al kyl, or
substi t ut ed (@Hﬂ%lxyﬁ M)ahllﬁli?b?'é (Fx'obylhmmﬁ}lbst&thhlitﬁd )@bi@ﬂonaiﬁbﬂé k=Bj, N)”

substituted cycl oal k , Substituted

-C(0) OR1, ad@ﬁSB%ﬁVP?h§Ub§@F¥ ?@amé#v101ﬂ%bﬂ#ﬁ§?§ﬂ8m§ﬁ6§%9t9#g§ ‘het eroaryl ,
heterocycli cy (98- b?s%?%;}l&xﬁih@- 1iﬂ@}t@{zﬁf:ygi)lhgmoﬁﬂmﬁﬁe@@mﬁi\rwmlﬁe as to form

a biradical sel’ected fromt roup consistin

3, 6, 9- t r i oxaointrseianEl3, i]immry%yarhddiyxadmainsk%@%bééﬁ@l@%wwam@em is H,

| kyl bst 1 . - NRA 4y N
gR6yor S? S I{If gltoﬁgl ﬁ#,kﬂmzﬂﬂa 284 Hﬁﬁ‘ﬁ“e (X?SVH? T@(ﬂp@@%—p IQ%ﬂelf’" NBandan(i ) ZI Iss Y

bond b2 ii§ a{ 1§Lﬁi@lﬂ€ﬁ@t)ﬁ1iN raqihwlmydrgxmmme I(XLYHD) 0236|n§y1ﬁ\1 (4.6-B5nd b2 is nil,

A 1S ISR Py e, Rigong =\l e bord,

bond b2 is aropldvhieo-blohd)triang2-M)iNsisGpropyl-hydwaylnming €k ¥b H-[ | B1QPxasinen-

enbodi ment -Q?N,W-&%Eo%l‘ Pi fg)]ﬂla %le 2d4! cﬁgr;lqlg r(L@fI), 9\1‘ (%eﬁaﬁﬁ p'uﬁ)ylammo-
[1,3,5]triazin-2-y)-O-isopropyl-N-methyl-hydroxylamine (LXIV), O-Benzyl-N-(4,6-

15  bis-propylamino-[ 1,3,5]triazin-2-y!)-N-ethyl-hydroxylamine (LXVII1), N-(4,6-Bis-
propylamino-[1,3,5]triazin-2-yl)-O-isopropyl-hydroxylamine (LXX), 6-
((Benzyloxy)(isopropyl)amino)—N2,N‘*-dipropyh 1,3,5-triazine-2,4-diamine (ILXXII),
N-(4,6-Bis-propylamino-{1,3,5]triazin-2-y1)-N-ethyl-O-isopropyi-hydroxylamine
(LXXVI), N-(4,6-Bis-propylamino-[ 1,3,5)triazin-2-y1)-O-isobutyl-N-methyl-

20 hydroxylamine (LXXXII), 6-(Methyl(thiophen-2-ylmethoxy)amino)-N2,N4-dipropyl-
1,3,5-triazine-2,4-diamine (LXXXIV), N-(4,6-Bis-propylamino-[ 1,3,5]triazin-2-yl)-
O-cyclopropylmethyl-N-methyl-hydroxylamine (XCI), N-(4,6-Bis-propylamino-
{1,3,5]triazin-2-y1)-O-ethyl-N-methyl-hydroxylamine (XCVI), N-(4,6-Bis-
propylamino-[1,3,5]triazin-2-y1)-O-(2,2-difluoro-ethyl)-hydroxylamine (C), 4-N-(2-

25 Dimethylaminoethyl}Jamino-6-N-(#-propyl)amino-[1,3,5]triazin-2-yl)-N,O-dimethyl-
hydroxylamine (CIIT), 4-N-(3-(1-N-Methylimidazol-2-yl)-propyl)-amino-6-N-{x-
propyhamino-{ 1,3,5}triazin-2-y1)-N,O-dimethyl-hydroxylamine (CV), 4-N-(1-N-
Methylimidazol-2-yl)-methylamino-6-N-(n-propyl)amino-[ 1,3,5}triazin-2-yl)-O,N-
dimethyl-hydroxylamine (CVII), 4,6-Bis-(N-(2-dimethylaminoethyl)amino)-

30 [1,3,5]triazin-2-y1)-N,O-dimethyl-hydroxytamine (CIX), 4,6-Bis-(N-(pyridin-4-
ylmethylamino)-{1,3,5]triazin-2-y1)-N,O-dimethyl-hydroxylamine (CX1), 4,6-Bis-
[N-(3-methoxy-n-propyl)amino]-[ 1,3,5]triazin-2-y1)-N,O-dimethyl-hydroxylamine
(CXIII), 4,6-Bis~[N-(tetrahydropyran-4-yimethyDamino]-[1,3,5]triazin-2-yI)-N,O-



selected fromthe group consisting of respiratory depression, sleep apnea,
apnea of prematurity, obesity-hypoventilation syndronme, primary al veolar
hypovent iwatzom7syadr one, dyspnea, altitude sickness, hypoAisaoiilogyses capni a
and chroni c obstructive pul nonary di sease (COPD), wherein the respiratory
depression is caused by an 10 anesthetic, a sedative, an anxiolytic agent,
a hypnotic agent, alcohol or a narcotic, In another enbodi nent, the subject
is further adm nistered a conposition conprising at |east one additional
conpound us efitbthilarydtaxgmmimeg Cxa) N5, 8t Hiingp-2li 4 06, 0 19-or di sease. I n yet

The. or oup. caReRerPiy 0 bt aaram o >kl &I PraS TRASIV T ne, “catf el ne.

met hyl 15 pr@@aﬁyley&ﬂgnmﬁnswommer(g;ﬁcBmpehplyath 18, Jannakd-yipNINa&nd an

conyuncti on A EREREOTME B Eht | Gt dou SEOR pos 1 ve

ai rway p"§SW’EIﬁetﬂﬂW(§@m€H’(M),§lﬂm meﬂeofdna nmtlrean@tdaﬁrmanm@h ment, the
subject is a manna I%/et anot her enb %r@ the mammal is a human. In
yet anot her “é‘fPB@'éﬂeﬁ’éﬁte salf sy RigRsRIUMRE SRhYGohiftidRi st ered to 20 the subj ect

by an inhalational, tgpiseahbo@hiRht thBHCERAL end @fpBhnd iYAGIbRAIN-nd Nt ranuscul ar,
subcut aneous, trans dermal , intrathecal or intravenous route.

In one enbodirprRyiaming)Heé,3dyrimidist- B, Q eimsiiiydrexyémrisceradal fhsmofhg gr oup
consi sting Qf, tﬁer embodlment the salt is hydrogen sulfate or hydrochloride.

N- (4, 6-Bi s-nmethyl am no-[ 1, 3, Sttriazin-2-yl)-N O0-di methyl hydroxyl am ne,

N- (4, 6- Bil8- et hyI am noln[OlleSmB]?@lI’flﬁdzﬁhﬁﬂfzfﬁéysl?neNO(DP@l'Mﬁéﬁ spldctedImnniigr oxyl ani ne,
N- (4- Cycl opr ) y

N, O- di et hyl g?ﬁ)y}) dz'gﬁ Q?ﬁg ofl\b @pPﬁpﬂﬁﬁHX& @fU ﬂggylgn']lmg 75]1&5}1%1191'1(%116@)3

N- (4- Et hyl ard]!))llm)ldmle ((BXKVBr bp‘ny@pvlbﬁm)mq4811r5q=thylmampﬁzn§m))1- N, O di met hyl - hydr o

xyl am ne, N-(Bi I o AL amino-7-

T b agtRoBd PR TR P RRYERTS A bopy amingi mpttlipe 7

di t net hyl pr owhﬁmynol)c)mc[mﬁai,]@]rhmdlaa (Mgm-em@pmmmw(n hydr oxyl am ne,

Bi s-4,6- 30 . . T

(2 - i st ny T By S PP ol R0l ARG (ROPUDRAIIY Chy ar oxyl ar ne,
4, 6- Bi s-frephampidoain-pardiilind{5] ti]pyﬁmidmeZ(@(:L)IX]\l;zQﬂd'romt)inylneﬁy(dr oxyl am ne,

(

(46 B o SHEpHaG) %n%t%?lmyﬁfl G e e i
(A|4| xél Bll\g( él(grngptahﬁmo) gy;ﬁnw @mt ??}gﬂlm&n‘_@}l?ﬂ}ﬁiﬁabmﬂclﬂgﬁ 1Egmkrnmeyﬂ am ne,

0 ot howy { HEER i MaseoRaidh s et Fi o RAs e ARl .

N- (4, 6- Bhg- nﬁa&gé@mm@ of“ﬂi?fcﬁoé’_—ﬂl&fdeaﬂ n-2-y1)-N-met hyl hydr oxyl ani ne,

0- Benzyl - 6-bis-pro amno-[1,3,5]triazin-2-yl)-Nnmethyl- 5
hydr Ole am ne, p In o%% embodrmex[it the at least one compoun% 1% selected fro¥n the

N-(4, 6-Bis- rgafbvéom;&g of: 1N3(z§>(1)é§yrah% m@&&bgﬂ%ma&mmmtmdwyl ami ne,

641, 2} Oxazi nan-2-yl - ri azi ne- di am ne

N( 4, 6-Bi s- pr%@?fhnlﬁwﬁm‘mn@efﬁ?ﬁ}a%@ (Propany-2gDsgpr7opseIN- net hyl - hydr oxyl ami
ne, O- - T -

Benzyl - N- (4, pémolog 3dI]]6yr1rT£gmn1 %l) I\t,O dnneth)éirhlygré)l'()g?mine {CLVHI) N- (2 (Prop Odel’noxyl ani ne.
N- (4, 6- Bbs- a@rimynfa%nmﬂzy[i-pmglgﬂ%%ﬁmmmdiﬂgﬂ)yoonqtééﬁwdfpwlalmnel(é&?ﬁ am ne, 6-
L0 ( ((Benzyl qx).{, 'e2QRtho-7 HERRD 5o Mty RESEN A=y SnPaikfeligel ne- 2, 4-diam ne,
Bi s- ior opy! arﬁydm)x{/lammeaqlﬁﬂaﬂ—(ﬂ—ﬁmylamim hykth@t-pwopeldgilpytipdtiogylan ne,

N- (4, 6- Bis-

1, 3, 5| triazi if‘%"?ﬁ%‘b‘ﬂ% §9LW%EN Igz " Pﬁ?}ﬁragjﬂn meﬂgl_ 6-
(Met hyl (t hi qgheh;{%dﬁbymmhmx@t)'lamm@jmd\mmm|N31vimw]l_-N1(231 -opylarampiie- 2, 4- di am

ne, e . . ,

N- (4, 6- BPS- grapy PR TPy vz ine LT PO MBS IR TRYT - N et hy !l -
15 hydr oxyl ajfbgigamino-7- methyl pyrrolo[2 3d]py11mid1n -4- y]) hydmzme (CLXX) a salt thereof

N- (4, 6- Bi s-propyl am % % g ér nﬁthy hydr oxyl am ne,
N- (4, 6- Bi s- pAEPYKHIF ’&“’P as ﬂlmfng B E3YSORTRIHES! et hyl ) -

hydr OXyl am Nfdrochlioride.

4-N-(2- D et hyl am noet hypam no- 6- N- (n-propyl)am no[1, 3, 5] triazin-2-yl)-N, 0-
di met hyl - hydr oxyl am ne, 4-N-(3-(1-N Methylim dazol -2-y1) -

propyl) - am no-6-N-(n-propyl)amno-[1, 3,5]triazin-2-y1)-N, O-di met hyl - 20
hydr oxyl am ne, -7 -

4-N- (1-N- Met hyl i m dazol - 2-y1) - net hyl am no- 6- N- (n- propyOam no[ 1, 3, 5j tri azi n-
2-y1) - N, O-di net hyl - hydr oxyl am ne, 4, 6-Bis-(N-(2-

di et hyl am noet hyl ) am no) 41, 3, 5] tri azi n-2-y1)-N, 0-di net hyl - hydr oxyl am ne,

4, 6-

N-
N-
N-
N-
0-

N-

T T I L T Y ) ~ r~Y 12 o = "~ AN ART o~ N T 1 [T T 1



N. NZ-, b2 RBNNNRS I |i R4i(l), wherein RL and R2 are independently H,

al kyl, substituted al kyl, cycloal kyl, substituted eycl oal kyl, al kenyl,
substi t utwo 2a12kempb, phenyl, substituted phenyl, phenyl achys2oig0bs86 t ut ed
phenyl al kyl , aryl, substituted aryl, arylal kyl, substituted arylal kyl, 25
het er oaryl al kyl , substituted heteroaryl al kyl, heteroaryl or substituted
heteroaryl; or RL and R2 conbine as to forma biradi eal selected fromthe
group consi sting of 3- hydroxy-pentane-1,5-diyl,

6- hydr oxy- cycl ohept angrdhe 4mBbdinentpthe pangesitiod fatthel conlquisesme ichst4dneli y1 and
pentane-l,SIgV% H, al kyl, substituted al kyl, cycloal kyl,
substi t ut ed ]WBQFQ§WYRQﬁRH§%%a““§O substituted al kenyl, -NRLR2, -C(0)ORL,
acyl, or aryl; R4 isThindnoiph als@fncﬁld&ﬁﬂﬁthﬁﬁﬁp@dvkmlng or tlefitngS is H alkyl,

substltuted aIkyI cl gal kyl, substituted.c al k al k substituted
al kenyl , - 1eathlﬁﬁ‘ﬁé ‘?ﬁ‘?(l ¢y exdliscasgya subjpgfjin ?ﬁﬁ?f‘io%luﬂ{ %{E‘iﬁy het eroaryl ,
substi t ut ed halREQMIkop TTEEBTHAEYGE kSthe &fbje&ﬂﬁﬁéffe%ﬁ&e&ﬁld’lﬁﬁ@aocyd ic, or R3
and R5 conmbine 5 as to forma biradieal selected fromthe 8roup consi sting

of 3,6, 9-t rihEnagadiseldprulation gpparisinept feag-ogr Bhamaepdsly $c8Pabs1: Re is H,
al kyl, SUbStdqh}&%iﬁlhéﬁytOngﬁo,ﬁl%\ld{]ﬁ@g}‘fm%ﬂhﬁ)a bond, 0 or NR4; and, Y is N,

CR6 or C, wherein: 10if , then bond bi is nil and: (i) Zis H
bond b2 is a single bond, and Ais - o R (||) Zis nil, bond b2 is ni
and A is,a single bond; and, bf is C, then bond b' is a single bond,
and: (i) Zis CH2, bond b2 is zé?ﬂgA pond, and Ais CH or, (ii) Zis CH,
bond b2 is a doubl e 15bond, andlé ’gLC or ﬁssalt t her eof . In
one enbodi nent, the destabiligati Bf '8 adgoci ated with a breathing control
di sorder or disease selected fromdshe grqQup congtstlng of respiratory
depression, sleep apnea, apnea of prematurity, esity-hypoventilation
syndr one, wherein

10 R' and R? are independently H, alkyl, substituted alkyl, cycloalkyl, substituted

cycloalkyl, alkenyl, substituted alkenyl, phenyl, substituted phenyl, phenylalkyl,
substituted phenylalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
heteroarylalkyl, substituted heteroarylaikyl, heteroaryl or substituted heteroaryl; or R
and R* combine as to form a biradical selected from the group consisting of 3-

15  hydroxy-pentane-1,5-diyl, 6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl,
butane-1,4-diyl and pentane-1,5-diyl;

R® is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl,
substituted alkenyl, NR'R?, -C(O)OR‘, acyl, or aryl;
R* is H, alkyl, or substituted alkyl;

20 R? is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl,
substituted alkenyl, ~OR', -NR'R?, -C(O)OR!, acyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic, or substituted heterocyclic; or R? and R® combine
as th form a biradical selected from the group consisting of 3,6,9-trioxa-undecane-
1,11-diyl and 3,6-dioxa-octane-1,8-diyl;

25 R® is H, alkyl, substituted alky! or alkenyl;

X isabond, O or NR*; and,
Y is N, CR® or C; wherein:
if Y is N or CR®, then bond b’ is nil and: (i) Z is H, bond b’ is a single
bond, and A is CH; or, (ii) Z is nil, bond b” is nil, and A is a
30 single bond; and,



20 primary al veol ar hypoventilation syndrone, dyspnea, altitude sickness,
hypoxi a, hypercapni a and chroni c obstructive pul nonary di sease (COPD),
wher ei n twe 20expi#gat ory depression is caused by an anesthetise)iimacseeat i ve,
an anxiolytic agent, a hypnotic agent, alcohol or a narcotic. In another
enbodi ment, the subject is further adm nistered a conposition conprising at
| east one additional conpound useful for 25 treating said breathing
di sorder or disease. In yet another enbodi ment, the at | east one additional
compound i s sel ected fifvind hleeng:romub 1e®n®glsﬁ>bmtgamf (aczeismjiami(ﬂégs aal m t r| ne,
t heophyl | i ne, caffeine, neth e e, ner nodul at or,
cannabi noi d and an anpaki n¥’ 1? Hg %“'Z‘f\ (ﬁ@ f%% O“d afd&%l ation |s
adm ni stered in conjuncti oBond ;tdzut hes;use of a mechani cal ventl | ati on device
or 30 positive ag % pressure device on the subject. In yet another

ekt

enbodi ment, tHe? is a manmmal . In yet another enbodiment, the mamal
is a humag. In yet angt hesenybRehietbreatig: JoRtrHiREdPBr diseagdil ni stered to
the subject b i nhal ati onal, .topical, oraI buccal , rectal, vaginal,

i ntranuscul af® ccistlieen taﬁ@@a%cowg%o dEPHHPLY depisesiofs HEwAP e 2t Phvenous
route, In yeﬁreﬁﬁ‘t@hﬁfeébe@ﬂfﬁaﬁ’ﬂio@ﬁ%tloﬁ Bfdfimd, ARy QRRoIGPRRe WAt akisn Sel ect ed
fromthe group consisting o

N- (4, 6- Bi s- nnAphEndRpce, 2 %titsqec figkagssnypoxia,)hyrereandiamad Biyooig pBv@Riveani ne,
N-(4, 6-Bis-¢ ) r ; lam ne,

N- (4. Cycl Opr%g]})ém E@% de ﬁi@l‘?)n{_vﬁ&élg?% prg grgn gegfe@&mﬁ, lngyc%}oﬁﬁy

[ 1, 3, 5] t riPazingsthetig]) seﬁht@&d@lmmwﬁw,@ﬁypmﬁc@gent alcoho! or a narcotic, In
N-(4-Ethyl a r yl - hydr oxy
| anine, N-( g%ngﬁ% %‘(ﬂ?()élﬂn&lf QEey uBE%ﬂQ%ULH]BISa’ ﬁigtkl‘@&hQOIgp&éﬁlol\llcgmglllergtJ?
[1,3,5]tri azlemt Qneyali)TlLth@CdmprmHylbe-ﬂqufdlrtmyhgsam breqthing (iBprdersyr @isease,

f ]2_ g gi {Tlra;[ QBZ/I pr he: ?\Pn@ ent ﬂhe .':lt 1%18t e )‘}dq“é_ornﬁl compound is selected from the

N (B s- I4 6- (gpua}chnsnmﬁdgwfpmpylamndenai)n)tm¢,%@pmmtazcaﬁea}eymgﬂm oNonO mechyl - 10
I OX riazi I rne
v oxyl am nECENET A VBT BT R e B ShI TR R TS, 5 tr i asd o2

yl ) pr opi onam:ﬁmer embodm]ent the formulation is administered in conjunctlon with the use of a
N-(4,6-Bis-p %}135 r|a2|n2 1 - 0- e II[1oxlamne

0-Allyl - |\|r(4m ‘?“é" 6?'8 foR P e grpogiing ft”f‘ PIRTBe éfi‘%/ H%‘d ORI nihe,

N- (4, 6-Bi s- pie@@t}dﬂ&lﬂ’bﬂﬁﬁoc[uiaerﬁ tﬁﬂ: hrbye@Zisraanyﬂa)l Iyt soyleasmb@iimént, thé6

( Met hoxy( et hy Damno% 11135tr|a2|ne24d| am ne, N-(4,6-Bis-
propyl ani no-PAMRaiE; ¢ g, rln izevfy* ﬁ%%ﬂﬁwnhm Biplation fdministered to

0- Benzyl 2t (the ﬁr%?écﬁﬂﬂﬁﬂ){hfﬁz{ﬂoﬂﬁ {opicd; Sthi 51'1(@@1' R Ydgind\-in®dosbul ?/dr oxyl ami ne,
N- (4, 6-Bi s-propylamno[ 1, 3,5]triazin- 2- -I\I-lsogropyl hydr oxyl am ne,

641, 2] Oxazi n%‘hQ“Zals‘iP“%Wd'P%? pytrqtheca %}&tqavealﬂlh@u 4-di am ne,

N- (4, 6- Bi s- propyl am ngy fub.edwalitch@aledr RasY dle QnipQRT i Blécteddfbm the

N- rret hyl - hydr oxyl am ne,

0- Benzyl - N- (8506 ¢nsistineby Naltioridis fretiglomyine-| 1% iazing2ryl)- Ne@1d§methyidr oxyl ani ne,
N- (4, 6-Bis-pf oxglk, i ¥ Ir oxyl am ne,

6- ((Benzyl ox;?)(a %&%ﬁ%p?} (,l 6%31?%%4;1%&0“&% d?jpe‘gg;/zlﬁgﬁ?? g%te?lwgm ne- 2, 4-

di ami ne, 25 hydroxylamine, N- (4 Cyclopropylmethyl)-N-(6-n-propylamino) [1,3,5]triazin-2- yi)

A L e ey

hydr oxyl ar ni:hgl) -NoO{dive¢thyl Hhythloik pipinere; 12-(B1srigd- f?anyt)lplmoppl)amm))l\m di pr opyl 1, 3, 5-

triazine-2,4 m ne, Bi s l.amd nQs- D r|a2|n2y1) 0-

cycl opropyl n[é ﬁnaﬁpr%e‘fl};§% ﬁ&?&eﬂgl&%ﬁgﬂ NG, I}lé‘%s (Et2

N- (4, 6-Bi s- pdxmpmy@mpmam[lrib)ﬁiB]St]maamzrba}-y:o ditheatyiv ity drdyiabiny IN-(Bist @x y| am ne,
BI_ Eg g 5:36 Lé%p(}/ gl;pnogﬁ%al?@xﬂ,éﬁitwgm 2~yl)3ﬁ12) -dimethyl-hydroxylamine, N-(4,6-

4-N-( |2) Di mtmyln%bﬁ}?ﬁﬁlﬁcym}w]l(ﬂrzﬁr :Ny()m O3@methyl hydroxyhmmle , N-(4-

propyl)amn S]triazin-2- roxyl arni ne,

4-N-(3-(1- Nm@*q@wv@ﬁﬂafi)am@) mmgylelay@) léfﬁtﬁaﬂ%m%ewpmnaﬁ%saw% [1,3,5]tri
azin- 2-y1) - N3{Qqproply ARy [:i 3R EagKY-a EOQ@athyl hydroxylamine, O-Allyl-N-(4,6-bis-
4-N-(1-N-Met hylitnidazo yl) nmet hyl am no- 6- (npropypamno[135]tr|a2|n
-2-y1) - N, 0-di met hyl - hydr oxyl am ne, 4 6- Bi s- (N-( 2-

di et hyl am noet hypam no) 41, 3, 5] tri azi n-2-y1)- N, O- di met hyl - hydr oxyl am ne,

4, 6- -9

BI s-(N-(pyridin-4-yl met hypam no) 41, 3, 5itriazin-2- y1l) - N, O-di net hyl - hydr oxyl a
m ne,

4, 6- Bi s- { N-(3- et hoxy-n-propyl )am noj-{1, 3, 51tri azi n- 2- yl)-N, 0- di net hyl hydr
oxyl ar ni ne, 4 6 B| s[ N-(tet rahydr opyr an- 4-yl rret hypam noHl, 3, 5] tri azin-2-y1l)-

~ A oA —— " A AN AN AN



BRI EF DESCRI PTI ON OF THE DRAW NGS For the purpose of illustrating the
invention, there are depicted in the 30 drawi ngs certain enbodi nents of the
i nventi orwOoHowves99 the invention is not limted to thePpTAS2GIE/062386
arrangenments and instrunentalities of the enbodi nents depicted in the

dr awi ngs. Figure 1 is a graph illustrating results of

pl et hyst nography experinments which nonitored mnute ventilation in the
opioid-treated rat upon adm nistration of Conmpound (XXXVI) [| abel ed as cnpd
(A)]. Figureprdpyla0npy 1,35 0GaMi- Dy 95didAy2Bine] Nl A Biagepyianker i al bl ood gas 5
anal ysi s resrgl t5§ for gyjn%gll stration of Corrpoun%,XXXVI ) [l abel ed as cnpd
(A)] in the Opraiiazipradtbyirexgtamipg GuMsthory(mebyoppivphiRgioryEl.ddre 2B - Sa02
(9 . triazine-Fi G EnG3 N—@,@BEfpﬁﬂf}iaiﬂhhdlﬁ'ﬁiﬁfrlaﬂﬁ-z_ﬂ']@%w!-ﬁl&hﬁf

pl et hysnography experinments nonitoring mnute ventilation in the rat upon
admi ni st r at i SrEYesRpBU @A RISGA-Pisioretylmiep-Hs Yiga-28)-N-mefdr  condi ti ons
of hypoxi g. r;lyfaFdxﬁwnﬁleflm(& Gaai%l%BQIa}nHoL{?IS[S?&-ibﬂ&2§@PN-Bé AlpyC2 and mnute
ventilation in the opioid-treated monkey upon adm nistration of Conpound

( XXXV1) I at}gﬁgﬁy]ﬁgﬂr@,ﬁ,ﬂl,%]Q}(]zz_map-Z—yl-N,N'-d1propyl—i:1i,3§ﬂfr@z@e12g¥-d;atg§ng,@ﬁ
illustratin he.. s . ef freGi ¢ QL = ed as cnpd
(A] and mgg}gﬁégﬁﬁaﬁﬁﬁg?’gﬂ&??ﬁ@%%o?géﬁpi ignﬂ%ﬂﬂﬁlgl%gkvger%tﬂ’?%ti on, in
terns of maxparayhNbébkbisospohesno-[13,§hazingt-yl)-N-ethyl-hydroxylamingii-€4,6- i s a graph

illustratingsit. 1S,6:-.C %t]\’gg ~efif aC C - XVI) [l abeled as cnpd

(A)] and Co%%%gﬁg%@%%ﬁ?%[ I'a %flggrl%?q%:oﬁg%)y{ %g i&ti’%%rﬁ(%é(i(\e/ ventilation, in

terns of 1bax{Banylpeatsopeppd améo)-N2,Nhdiproayl: 1, KEb-guazene2,4-diomprj Si(hg- Fi gur es

7A-7D, illustrat i --dependent .20 ef f ect . of . Coppoun [l abel ed as

e (8)] on Er B pIEL e R St R BT E Meur e 7 - i

Fi gure 7B - Bap@pylEmgurlé,350riazipQ2))-Bligbngl-RBnethyiGPRox Phginess-8, conpri si ng

Fi gures 8A- illustrates the dose- ent ct. of ound (CXLII)

[ | abel ed as&ECPFWBB”?‘%S”}'E‘8@"%&%‘8@”“5%@%‘51%‘%%?%5%?‘%‘ %@Pﬁqe‘f reated rat.

Figure 8A - NDOQé—BEhlgbtfsfmﬁBoﬂ{l,Sa@rlizﬂ]d?i!QEJ;@cﬁc%pfrog@EﬁBﬁyllﬁ-@(unlgl-8D) r loH.b e

Figure 9,1s a.qgr 1 rating the t. 0 oynd (CXLI | abel ed as

cnpd (D) ]lg i r{’yf]'%éﬁ%?’ﬁlﬁtl&%%é‘rﬁ‘?‘?‘&ngi‘)‘H“lBT ht"ﬁ@“%?ﬂ?‘%%@%’?@é?@ﬂ“%ﬂi |

Figure 10 i lhywskylahe, X4066-Bik-pM s RE LB Silas-2 Gormeyndifudeddyn-30 in

DVSO- d6 atxﬁ% . _Flgére_ll illustrates the 13C-NWR spectrum for

Conpound ( PYYIrRingy VS TiE oy apiroethpyiine 613 (-plopgianieess the FTIR

spectrum f Or[l,@,_(5Fﬂ%ﬂg—ggw&li)nethyl-hyd_roxylamine, 4-N-B;-QW-@\J&%Ii‘nlihdiﬁﬁf-?f)-eS t he

t hermal analysis by DSC of N (14, 6-'bi s- npropyl am not

1, 3, 5j tri azifferaDyeyiont dt-@rmrastiaypincnly drdkipriamr AENEY dinsislr sul fate (XXXV1).

Figure 141 Lihustyah@s, 4R8 12Xyt dabAC 19 e PRSNGSR, 5 (XXXVI) .
{1,3,5]triazin~2-y])-N,O-dimethyl-hydroxylamine, 4,6-Bis-(N-(2-
dimethylaminoethyl)amino}-[1,3,5}triazin-2-y1)-N,O-dimethyl-hydroxylamine, 4,6-
Bis-(N-(pyridin-4-ylmethyl)amino)-[1,3,5]triazin-2-yl)-N,O-dimethyl-hydroxylamine,
4,6-Bis-[N-(3-methoxy-n-propyl)amino]-[ 1,3,5]triazin-2-y1)-N,O-dimethyl-

25  hydroxylamine, 4,6-Bis-[N-{tetrahydropyran-4-ylmethylamino]-[1,3,5]triazin-2-yl)-
N,O-dimethyl-hydroxylamine, N-(5,8,11-Trioxa-2,14,16,18,19-
pentaazabicyclo[13.3.1]nonadeca-1(18),15(19),16(17)-trien-17-y1)-N,O-
dimethylhydroxylamine, 2,6-Bis-(N-propylamino)-[ },3]pyrimidin-4-y1)-N,O-
dimethyl-hydroxylamine, N-(4,6-Bis-propylamino-[1,3,5triazin-2-y1)-N>,N’-

30 dimethylhydrazine, N-(4,6-Bis-propylamino-[1,3,5]triazin-2-yl)-N-methyl-N’-
methythydrazine, 2-(n-Propyl) amino-4-(i-propylamino-7-methyl-pyrrolidino[2,3-
d]pyrimidine, 2-(n-Propyl)amino-4-dimethylamino-7-methyl-pyrrolidino[2,3-
d]pyrimidine, 2-(n-Propyl)amino-4-methylamino-7-methyl-pyrrolidino[2,3-

- 10 -



Figure 15 is a graph illustrating the effect of Conmpound (XXXVI) on
reversing the effects of m dazolamon mnute ventilation (M) in the rat.
Fi gure lewo=oe/gumph illustrating the effect of Conpoun@CTXRxddl)62386
reversing the effects of m dazolamon tidal volune (TV) in the rat.
10Figure 17 is a graph illustrating the effect of Conmpound (XXXVI) on
reversing the effects of m dazolamon respiratory frequency (f) in the rat.
Figure 18 is a graph illustrating the effect of Conmpound (XXXVI) i nfusion
on the m nut@pyahidie, 1-85POPARicL-ACU: Eﬁ’lﬂﬁ&a-pi r br&¥Rno[2,35DETAI LED
DESCRI PTI ON e yTHE I Nvgﬁl\l'l' 2Ya a@q{m}my pr ?sg%)él%?/nvent |[on relates in
one aspect t PYIHa! H‘ﬁe%e‘b@&@d’f?ﬁygé@!}’@rvl‘f’ﬁ&thdt“ﬁg toppouking &t he i nvention
are respirat@oylfakiikg4- @Eﬁiié}?@lpgﬁtﬁm[}lﬂ rdeS1- E{rﬁ'ﬁiﬁ%[ﬁ} BfpylhgAfhsNg control
di sorders or diseases. 3 herei n, each of

the fol | owi id-Methue- W&@y{anénq}@aﬁplﬁbn%é@dﬁyamé@nwrxlm1t in this section.
Unl ess deki %%1%@3 WiRiandLd], Itl?fﬁf‘mé)gﬁhmﬂanﬂ{ 3fd;)p§’i‘l ?Jlﬁrﬁ sed herein

general |y have e sane meanin dersto y on f ordi nary
skill in 25 Nﬁbdlmethyt bydmﬁyeammws@r(ﬁxp@m Borﬁarneabéfnrgsthylemwe}o& Bdl: the

nonencl at ur I r i
phar nmacol og?ﬁﬁﬁ ceutl gﬁgt@gﬁ%dﬁgg%@égggp@%%ggl@@é%aﬁ% ﬁ?ganl C
chem stry armfllpivd)%é(i]miﬂhldklﬂfby\k)rChmdthEldmdenmdeymdewmrhleo-éirt
As used her t e one \or, to nore t han 30
one (i.e. %Q{Iyilpg ﬂ(%ﬁ%?idl h ﬁgﬁO% ?eﬂ ghy %nf]m?ff %'é article. By way
st exagplrll@ Pra;pylzemewﬁnné‘thmanslo[icﬁel]mmg@n{ti - Onmftlwltlﬂgamxﬂmeme,lre{?nt i

use erei e .un of ordinar
Ski 11 n e na- Lep b g R R R et Eat e B e SRR A R Ch e 1 s
used. As US}Eﬁbyﬂlﬁ’ﬂm m-nvdﬁgmpyxecﬁlaQrﬂdmuhﬁxhﬁ’ﬂrgﬂ&)aisydmbiem\mbuﬂetw (&s an
anmount, a te is meant to

urat i I K
enconpass ve{‘rngrglfﬁ?ﬂﬂlg fm'ﬁ&g’p@ %b’f’}]ﬁ%?’é‘%ﬂr“eg ?79“3+5%”£?}8‘?fa%r e
preferably InSuranmekrsifi || nore preferably +0. 1% fromthe specified val ue,
as such riati ons ar ggr opriate to performthe 5 disclosed nethods.
As used herein, @i‘ee‘ entipg ylsgyelydes dngiheskof pise ingdastHhiAsHPR ©™Non- human

mamal s i nclswaﬂm %Qﬁeaﬂ?ﬁ@gmﬂfﬁm ih b Y@@ Ginedd theRBE SThe THAb RS MPMEREe DOVI NE,
porcine, canine, teline and nurine manmals. Preferably, the subject is

human. 1n a s8ef pdminisierne nbetivkisaian offdive smPBiohy Phaskaserttabgy used to 10
report bl 00Gogasga iR SHARIRNM: RabtDn ;JmIf&GMH QedePHAHIE cattibd dn@ s 1\«.~§htthe art and
may be defined as such; minute ventilation I's a neasure of breathing
vol une per (#iF eoppaped ahigrmala flven her ein as mlinin; pCO2 is partial
pressure of carbon dioxide (gas) imi(arkergal) bl ood measured in nmm Hg
(mlIlimeters of Hg); p02 is partlal1\pru‘éssure of oxygen (gas) in (arterial)
bl ood nmeasured i n nmHg (mlllmatgr% /f\Hg) sa02 is the 15 percentage of
oxygen saturation (dissolved ok ge gas\) Whl ch correlates to the percentage
of henogl obi n binding sites in_tAh tyR¥fam occupi ed by oxygen;

end-tidal CO2 is the neasurefént q exha ed carbon di oxi de gas as detected
using coperimetry, capnonetry, or F?(iapnogHaphy t@chni ques. As used herein,
the term ED50 refers to the effective dose of a 20 fornul ation that
produces a §ilFEH effect in 50 % of the subjects that are administered that

formul ation. R! and R? are M8cpea@sltIPer @Ekﬂ substittied %?ﬁcycﬁo%]k@*l shidlifegdf heal th
of an ani mal wherein the animl cannot” mai ntain hongostasis, and wherein if

t he di sease cygodiipth dipaylh sibgtitaigd ey ihenydibitvted mwltweeﬂﬁkﬂnues to
deteriorate. sul%ﬁl%?ed'{r‘ﬁ@tgrlﬂfﬁ e{h’ﬂ’ su@rtltﬁitlaé %gﬁ'hlﬁ}n sﬂgstsﬁﬂécﬂﬁglafk@ a state of

health in which tai'n homeo but |n whi ch
t he ani nal ' delstoatvéalipf, Shbﬁéilﬂtf@hi heteroasgsikylabateradyl leor tshizstituitad hattdadylper R t he

absence of 1exdlsalelio hehh HALAALET B iR A5 08s, 091, necessarily

cause a fur ecrease |1 n the anina
hydroxy-pentane-1,5-diyl, 6-hyd1oxy cycloheptane-1,4-diyl, propane-1,3-diyl,

butane-1,4-diy! and pentane-1,5-diyl;
R* is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl,
30 substituted alkenyl, -NR'R? -C(O)OR, acyl, or aryl;
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As used herein, an "effective anmount”, "therapeutically effective 30
anmount"” or "pharnmaceutically effective anount” of a conpound is that anopunt
of conpouwd 20teat74998 sufficient to provide a beneficial eCfrastoitocishe

subj ect to which the conpound is adm nistered. The termto "treat," as used
herei n, means reducing the frequency with which synptons are experienced by
a patient or subject or admnistering an agent or conpound to reduce the
severity with which synptons are experienced. As used herein
the term " phar macrUs it alidly oeebeipitabileyl; refers to a material, such as a
carrier or diluents nQt  abr o e. i ctivity 5 or
properties of th %ﬁgB@hﬁﬂ §@T@83&§tﬁw a@ﬁésgﬁ Fdﬂ aqgﬂdﬁ]ff?y]relatlvely
non-toxic, i a@stimichaikemieoral -Nray’, beroadad, rat;st@yledbttﬁuta@aﬂyndbtwoﬁtbyal wi t hout
causi ng undesrrable bi ol ogi cal effects or interacting in del et eri ous

manner with Sifyligkedhegroaghisisesydicot spibitsshsssscylisn OFPr Wﬁ%r?of‘tbmies
cont ai ned.5 Ags 436¢h NEiFRIAI sclcbRd hBRAHAGBup RMSEIBCRYlD CalokyuifeeaRt abl e sal t”
refers 10 to a salt of the adm nistered conpound prepared from
pharnaceutlcaﬁﬂﬂBaé%epﬁéhﬁeﬂﬁéﬁit%ﬁh@ aci ds and bases, including inorganic
aci ds, |norgan|c}pqsepakgrg@ghgwag&dﬁna&ggnganlc bases, sol vates, hydrates,
and eIathrates t here sed herein, the term "conposition”
or "pharmaceuticaXi %@MmdSQPTURi m@fers to a mxture of at |east one
conmpound usef ul wpkhhqnyhecth%ptﬁon 15 with a pharmaceutically acceptabl e
carrier. The pharmaceuti cal HPOSItIOH facilitates adnlnlstratlon of the
corrpound o a subj ect llesNor CR®, then Agnd g deiniherdei(i) Z it Hebcu!eirbmlsasmgle
"pharmaceutical |y acceptab r eu accept abl e
mat eri al , conposition or cg‘?n(ifc%drlk%u%lhr@amgz?mgﬂl% or s]]ioli 8@4%\3(51;} er,
stablllzer di spersing agemhgcbuspemdlng agent, dil uent, eXC|p|ent

thi ckening 20 agent, s t or, encap sul ol ved in
carrying or transportlﬁg é%ﬁﬁ@ﬁhg §e?g%bog%ﬁ 5?§?§5Fﬁ’ |%dsﬁnth|n or

to the subject such that |hngayomEnmnmmumHSnumyEmdeﬂtimﬂptk@nmuwyplcally,
such con%%ructs are carrleg or tgg (gorted from one organ, or portion of
the body, “t o anot her organ, n of the body. Each carrier nust be
"accept abl e" oi gsatifi@r&gnse of belng conpatible with the other 25 ingredients
of the fornul ation, |ncIud| the %EQE n&@useful mrtgln t he invention, and
not injurious to t he %BW%%? ﬁé? tigh 1spgoeried MthebiRthitg, serve as
phar maceut i calnt¥l ASRERLABLS sEMdeiel fiBn AE LIS conSHER Frespitbryas | act ose,
gl ucose and sucrose; starches, such as corn starch and potato starch;
cel | ul ose, affRPISSEISNGHeeR Wpes ieaca of fesmalisitg SRSV IS RBEIRATORR| | ul ose,
ethyl celjul B%gadaf Q8 I1ypbR3AI1AGEHANRSMe SR sARAEIRE HdAACHbE, mal t;
gelatin; talc; excipients, such as cocoa butter and supp05|tory waxes;
oil's, such a%ﬂpé@ﬂﬂ%aQﬁqmomﬁdﬁF@W%@edmdppmy§ﬁ%ﬁ?6%%@Dbﬂ’ﬂe@é@hne oi l, ol ive
oi |, corn oi} B 8 duiusclbY G0 hibsth SHER ik ysol ; polyols,
such as glycgﬁ?ﬂﬂw§8%9%§n,(hgﬁglyq Sﬁapo ?%?hyf%géxﬁﬂggbkl esters such
as ethyl ol ebitpaoticredniealpgiiol pransragotic. hgaetherzuttodinieny tfag;ebrt:@ is g as
S Y Al ARG Bb M htrrt%ma@anﬁsa& iBiffc Oqaur{@m%ﬁﬁ@a al ginic
aci d; pyrogen-free water, 1soton ution
aIcohoI thosphagenbumMEmgdabubl@nbxmandlpﬂh@ﬁmmombtbumm,@@mpamtbIe
substances e d i,n_pharnaceut i rnulatlo ed, herein,
pharnaceutl%%ﬁ@éﬁg%gCmﬁ%ﬁ?gﬁggﬁﬁggﬁoal§B¥mﬁepn§§§%aﬁsmiuaﬁ]ﬁk coat i ngs,
ant i bact er i ahlnéinide atrebpﬁyilr@atafﬁgenhsthylamgeabsm piserotinadlgit ayduigioggent s, and
the like that are ¢ ound usefu
W thin the | HEBHIGRIRGH sy S el ot st BBFETRE & he subj ect
Suppl enent ar ydngiskicked uﬁ:&fﬁﬁlﬁrﬂﬂdﬁwiﬂlﬁbﬁe ks ab&ch’ﬁﬁ@l mhaih&dddvl’ﬂe(brt he

conposi tigns. The "pharnaceuticall bIe carrier” 10 may further
i ncl ude & ph%‘tSH‘eYEét&tV%%‘FWWa‘%&‘é%?fa%‘Fé‘?‘s df“ R IR A%Rf ul wi t hi n

the inventi orhbjeal@@tmaddﬂtznqraatnotﬁagaﬁ@hdﬂﬂ&ﬁ tﬁéﬂatnmms@ﬁmhnclmgad in the
phar maceuti cal conp03|t|ons used in the practice of the invention are known

in the art ai@thsegpbdiagnt, th%tonestla%% %a‘i“h‘“ﬁ@tﬁdﬁ@ﬁ’dﬁ“@eqﬁﬁaf’i’rﬁ’@%@‘?“@aI

Sci ences (Geﬁﬁ R, o buccMafK i PURdihS NhRGnfBular, Qu%&ﬁanegﬁssh% deBAY, Wwhich is

i ncorporated herein by réferénce. 15As used herein, “treating a di sease or
di sorder” neans reducing the frequency with which a synptom of the disease
or disorder is experienced by a subject. Di sease and di sorder are used

i nt erchangeabl y herein. By .tthe term "specifically bind" or
"specifically binds," as used herein, is neant that a first nol ecule
preferentially binds to a second nolecule (e.g., a 20 particular receptor
or enzyne), but does not necessarily bind only to that second nol ecul e.

As used hereln the ternt aIkyI " by |tseIf or as part of another

o, a o o o o .. o o, I



25 atons) and includes straight, branched chain, or cyclic substituent
groups. Exanples include nethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tert - but Wo 2pemt7yd99 neoperityl, hexyl, and cycl opropyl mechgis201voe1386
preferred is (G -C6)al kyl, such as, but not limted to, ethyl, nethyl,

i sopropyl, isobutyl, n-pentyl, n-hexyl and cycl opropyl nethyl. 30As used
herein, the term"cycloal kyl," by itself or as part of another substituent
means, unless otherw se stated, a cyclic chain hydrocarbon having the
nunber of cambaxheeat@rrmadaw'ugnﬁteedn@ét a@oth&InBodiRan ficas BYstbhe group
conprising a rin co ti of three t I X,carbon atons) and

i ncl udes str%?&ﬁ%“% ‘%%$W§n @ﬁéf*pSPm%VE$PEIgﬁﬁgﬁ@Tﬂ@Rﬂ“@WBUps Exanpl es

i ncl ude cycl [QB[S}@Msz ZCﬂFNSIbBIn)éIthyE ﬁy&b@mﬁﬂwlN (WBlsQJﬁ%"}»hlnno cycl oheptyl, and
cycl ooetyl . 5t]npr eferred is )%cl oal ké% such as, but not limted
Y

to, cycl oprdpyrlT@eZeBlithH- d'“E?y‘E’Il Bb‘EPFE mige, N-EyeySrnsyImetsylsNi&wd her ei n,
the term %al ﬂ?@ﬁ}ydmmo)qmjms‘]’tﬁﬁﬂn-@lﬁmﬁ (ﬁ&nﬂeﬂwﬁ@fﬂ%%ﬂr%ﬂ tﬁ}hﬁﬁxﬂf?xﬁ -\erns,

means, unl ess ot herw se st ated, bl e nono-unsa |-unsaturat ed

strai ght chdPrm-RPPYBRENE S DHiazin- wa&é%*wl@y@wlmﬁ r}hb(filﬁré 6dat ed number
of carbon at,QimylEsARRIESH P @@]ta% y' VI, 0- &ﬁmwmldr grmﬁle' Wl oBis-£E0t Y

i sopent enyl, butadieny tad |eny Zpéent adi enyl, ‘and’t he hlgher

-pe
honol ogs 10 @ﬁddlmstbyﬂémylawm@r{éﬁnSdmaz:m@ry(hh% Q*élpﬁélyéhxdrwlmnnal\kene is
exerrpllfled W ; the term
“al kynyl, e%s 4y dzg on o(r)p);hrflmg%) £|3 A*t“.a?ﬁ 2@?& ot {?%lrﬂ{}ti ernms, neans, unless
ot her wi sé0 sthytaylaminst bif,6-Bis- -n-arapiitandtval 113, -‘dtuabméﬁ:dhhld)dimmﬂryi-hydr ocar bon
group with n e st er 15 of
carbon at ons q‘yﬁ'r@!’x‘g‘l"%f‘%@f@?” 8@5%{%&%%“3%3#@ %H i ?O% lg%%glf mn% gher

horml 0gs ancvl)psmmmmdeﬁﬁ -(416-80s-brepgiaminot ha, Sﬂtenm—zw@meﬂm-ed al kyl ,

"substitute cloak i.tuted al kenyl ' stituted alkynyl
means al kyl q1ygyc oal (:)Anérll @u@%lt'b‘ Piogﬂﬁmm e[ 3 e?%f“a%??r?’bgw&b{w ¥ bst it ut ed
by one, tvvoN}(MBumowmimhb{umﬁpﬁaz&etgbn@doiylmmnaw the gr oup COI’ISI sting of

hal oz | k t 2- NH2
03, panyt? sy GR Sy L S il NS ER) y1
C(=0) OH, t r ipkdpytaromel ks ]iriakp=0y19NGnetbd} Bkl lanife 5B MNEAN-(4%-5) NH( Cl-

o ef er abi y_ GBIV T e T o BB L by Smae: ot écb PR EINgen, - CH
al koxy, - NH21,33Ruibdin-blypay ltobyth drdégﬁhﬁ)e% [ BDxnithm0)-OlN N apRig1-pr ef er abl y

sel ected from hal ogen, al ko es of substituted al kyls

i ncl ude, butl épgrt%qe M'ﬁia@é‘& %‘Jo(‘1 6ZB‘QPtHWlaﬁXr;’p}ib[ﬂr3®§3Vlam@ -dhaPHeseyyEl opent yl

and 3- chb@r oprRMYl-hydroxylamine, O-Ber2$1-NSLE- b'ﬂ;e]fr%)namﬁl ?1 §?ﬁ1razmai kexy" enpl oyed
alone or in conbination with other terns means, ess otherw se stated, an

al kyl gr oup cHEVh¥loxHenitk &-GrfaBedr a0 lamninh 3 ’ﬂfl‘laéb}r%ﬂbroaﬁm}’las defi ned
above, con n%‘}@h@ﬁ‘ﬁ&xﬁm& he (B&&BIIOQ{P(IECQ)QO a%ﬁhU)QQ?/N@ dgﬁ]«) 9/1(}'9%%9'}196? 4such as,

for exanple %de/ hoxy, T- ro “propoxy (I'soptiopoxy) 'and the
hi gher honoldégy 4165%115('@?@)/1&9111@1-@535@&1@&“@? -YIEN-a3)l4)-koypylsuch as, but not

l i mt ed to, hg Jagﬁ%gi%al v 8%W0pyiammo(g 3,5 tn'l n~ﬁ§g@?sgblpglrﬁlnﬂ:’th A he term

"hal 0" or or as ‘part stituent ans, unl ess
ot her wi s&5 sthadreslylaming,| ﬁ:@ﬂqthbé&hlglbﬁeo’ﬁr)rimpthbxy)zmme) Nz;N4rcm:rDmé» 1@ %em

preferably, Kfs4zH1%r2'41§?anqﬁlQ| r(h ﬁ%*%g"ﬁ??’“ﬁ% ?3 5 %m EY f@rabl y, fluorine or

chl ori ne. ereln, roa itself or in
conbi nati on cwlomomethﬁrNherim h}achﬁvsdanuné @561, @th}lW}&fﬁllﬁ(ﬁ gt Esjtriaainst abl e

strai ght or ,branc aI K [ ou i Sti st at d nunber of
carbon at omé é)nag gﬁ’g gf M H'é%(élf‘% ﬁb‘gggf%l?‘to@g%’ r\[ﬁ'pﬁé“&”@) ?eonsi sti ng
of 0, N an®-G,2- aﬂd01mwyemydtohglammewg@@z [a;ndtt@mkﬁlwett@zl)amomy (we optionally
oxi di zed,and the nitr het may be opt onal | uat erni zed. The
het er oat S £§°P W‘B%{gggﬁ’é 5 y§$ S;r)gd'?F'%{‘V]olﬁf By ﬁ‘é”eh@& odr gr oup,
:/\Bd Edl ng bmewgemndalm 1-e5%prdph ) abgn e Nemh b K Hhmeoqu 3, sqitdzik- R/ )fm@ment to

ic

dimethyl-hydroxylamine, 4-N-(1-N-Methylimidazol-2-yi)-methylamino-6-N-(n-
propylhamino-[1,3,5Jtriazin-2-yl)-N,O-dimethyl-hydroxylamine, 4,6-Bis-(N-(2-

- 13-



it is attached, as well as attached to the nost distal carbon atomin the
het er oal kyl group. Exanples include: -0-CH2-CH2-Cl-13, -CH2-CH2- CH2-0H,

- CH2- CH2-WbIGhiR/07499 - CH2- S- CH2- CH3, and - CH2CH2- S( =0) - CHRCT$2410/062886

het er oat ons may be consecutive, such as, for exanple, -CH2-NH OCH3, or
-CH2- CH2- S- S- CH3 As used herein, the term "heteroal kenyl" by
itself or in conmbination with another term neans, unless otherw se stated,
a stable straight or branched chai n nonounsaturated or di-unsaturated
hydr ocar bon cgmupiammnsthgmdnmgo)qﬂ 3tsmeiaﬁﬁatye)demhemy29y@éxymhb@a gat ons and

one or two ed, f ou nsls g.of 0, N, and S
and wher ei nq?eﬁgN \%Blg% ﬁlé?ﬁa'ﬁ)éﬁfnf’af& ﬂlnQa 86@&"6‘?1%{ 1y g‘yﬂ’é)xéﬁlﬁ’ln&ezed and
t he nitrogent, thse[No(atlmmmm SppYIRAGAI]Y 1,8 tEAkR - @gﬁ@@ -didpthy0 two het er oat oms

may be pl ac consecut Exanpl es |ncI ude CH=CH CH2- OH,
- CrEN OO e KDL (e e A EbeR L 3 S g o

her ei n, t$1eN@rdnne:aplqmidxmanﬁ&fﬁr@ 8119- @loﬁﬁﬁh@th@wr heterocycle with one
or nore pol yunsaturated rings and havi na aromatic character, i.e. having

(4n+2) del o®P5NP3ZAMCYHQ LT Hil Fiovpdoprlphis 15 Priieg- Byl NiQger . As used
herein, the dﬁlﬁétﬂ?l1ﬁﬁWylam1€éTE|6QY1§‘€lN%Mbgﬁnﬁﬁo) [nsmmma'ygmwth other ternms,
nmeans, unl ess ot’herw se stated ocyclic aromati c "system 30 cont ai ni ng
one or nor e Y%mneild- I’Q’Wb}’léfalnPyNéﬁ@Bl%mpid?mmh'r{éé Sitrigvirs3- Y‘Wﬁ‘ésl‘él n such rings
may be attachipdhiiRgelR! N ; enyl, or may be
fused, such asgrlljgpht hgﬁeﬁé%%@ﬁ%}jgg&fnn Pagltmﬁhl% )aﬁg%tt lJ:?ff(;yl and

napht hyI 10 prastlafhydeiziae &2- (ks agyl)aavieh- ﬁémmmmwﬁsmeﬂpfd-@f’mlr@dﬁ 3 phenyl .

As used her el | a. o nal group
wherein a o(racl1 tlgﬁ@ﬁr’ggﬁcgrpg(}&m%q 1&%%19(:{%4%7 {%ﬁigf?yqug ¢203Oan aryl group,
e.g., -CH2CHRyphédig, 2¢n- P:c@yﬂaarpimeﬂlyrhetbﬁanmyl’i}met@yiq:fya'ohmdo [2s-ar yI CH2- and

| CH( CH3 t t t
BT T S G R Sl T e e T
subst i t ut ed d)fFriefiding, ed- Els-(mwbsylb'tmh@wmyyrblﬁm)za d]Sirimitiag, | 2y(n- t he term

"het er oa ans ro |n aonetothree
car bon a{sﬁy Oﬁél)%lﬂ%t? %k(xi‘ygrt“@é%eé@mt"gyg t%#é’%%ﬂ%‘ﬁ@ﬁﬁ pyéméjd“le

- CH2CH2- pyr (ﬁydethypn@'slepylaﬁinbﬁpmmernomy@png)n 4-yljlze term "substituted

het eroaryl : | kyl ™ roar Cl - C3) al kyl functl onal group
in which 102%1?56%@?’&%8?@71% P gﬁ@"g}gpy AELT )épLH @810[#‘51‘)@@‘98‘ 4 ¥ substi t ut ed
het er oar yl- (\Qbﬁ)methy‘?\&lydlsﬁﬂaihﬁhé avm-(Rrbentefimminey afeagy.cl e” or "heteroeyel y1”
or "heteroc part_ of another substi tuent nmeans, unl ess

ras
ot herwi se s &rf‘é?iz 35%’3’{1H’é‘ﬁ‘bét}’?)rlﬂpe@m&fhybhﬁﬁ%?‘iﬂa@v%N -@t@Brer-2rono- or
mul ti-cym i Ql)zhﬁfh@ﬂ%éfﬁ)}llp‘?ublb%%ﬁlﬁﬁﬁhmbﬁ} Ocrﬁaﬁ}}'i%&og?f/laﬁﬁfebﬁlaz gt ons and at

| east one heteroatom sel ected fromthe 8‘:‘:@ consisting of N, 0, and S,
and wher ei nPioRElaminor GEethyhpErod? ﬁ@ilpywmder‘éra&) -dimgthyehydisehlomilel y oxi di zed,
and the nit Nog&anpap BiRBY Iﬁahﬂq;yk@m?d é&jpquhﬁwm@ﬂmefi[ ¢ heterocyclic
system may be attac unl ess ot herw se stated, at any heteroatom or
car bon at onhYdiety! f’éﬁiﬁ‘bﬁ‘ﬂ@ Pepabminost-nadylayeroll2 Aéipeinidyed-s)may be aromatic

et oroaryl T SbTNORUHRS G PP RS EDL b P ERSEARKE LD Pt

refers t% ahtisazncotyePem¢thylite(2arprmtiinsineflandbyleyrrola philyeindtinet- het er oar yl
may i ncl ude r artially saturated. Exanples

i ncl ude tet ¥§ﬁ§(g%§ur?rsfg ?j%ﬂég%ﬁgqggﬁ%alﬁﬁpggobenzof uryl . Exanpl es of
non-aromati ¢ heterocycl es incl ude nDnocycllc groups 25 such as aziridine,

oxi rane, thiirane, azet ol idine, pyrroline,

i m dazol i ne, pyrazolldlnghﬁﬁpgséﬁgﬂESN(ﬁp?§FZﬂ8?w§¥é§dlhydrofuran,

2, 5-di hydrof uran, t ettoathy dgupbdsradiliustding pleainsntipi, piexd 4t Gepicted in the

1,2, 3,6-tetrah dro ridi.n di.hydr.o i di ne, piperazine phol i ne,

t hi oror phol ?ﬁg%gﬁﬁéﬁ’ e“ﬁ"’gmﬁﬁ“ﬁfm}}%? aﬁonp &t"?‘éﬁr‘i#h‘? BEYIUA s npt L1‘“83Fi3‘1’)xane

1, 3- di oxaneto thopregicRhagdntais A IMBPHRERd BiNer thé’»&nt;bdﬁnéiﬁ@égi@eea% the

4, 7-di hydro-1, 3-di oxepi n and hexanet hyl eneoxi de. Exanpl es of
het er oar yl 8?8&%% i ncl ude pyridyl, pyrazinyl, pyrimdinyl (such as, but not
limted to, 2- and 4-pyrimdinyl), pyridazinyl, thienyl, fury!, pyrronI,
i m dazol yl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl,
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1,3,4-triazolyl, tetrazolyl, 1,2, 3-thiadiazolyl, 1,2, 3-oxadiazolyl,

1, 3,4-thiadiazolyl and 1, 3, 4- oxadi azol yl . Exanpl es of

pol ycycl iwohet2remycl es i ncl ude indolyl (such as, but neCTiispétie3se, 3-,
4-, 5-, 6- and 7-indolyl), indolinyl, quinolyl, tetrahydroquinolyl, 5

i soqui nolyl (such as, but not Iimted to, 1- and 5-isoquinolyl),

1,2, 3,4-tetrahydroi soqui nolyl, cinnolinyl, quinoxalinyl (such as, but not
limted to, 2- and 5-quinoxalinyl), quinazolinyl, phthalazinyl,

1, 8- napht hyri di nyl, 1ngnberng@@ta rxanlytllatmgwmdﬂwet@sdﬂygaﬂmp&m@ms
1, 5- napht hyri di nyl, benzofury ?such as,, but not limt

and 7- benzof\ﬁrlmmm?f%i farnﬁg?dr%emr prwrdm@fteﬂ IHR9R %fgaea%rtw of
beri zot hi enytosed(casxvbYlabfied ad dnfpatigyl. to, 3-, 4-, 5-, 6-, and
7- benzot hi enyl ), benzoxazolyl, benzothiazolyl (such as but not Iinited to,
2-benzot hi azol y1 and BeHErRz supirsng|jguyes %J%grrwstratﬁerrﬁimida%awr

benztriazgl YanalyE;Qke@%l%%x"ﬂdﬂﬂﬁrstra‘h%ﬁ Qﬁé&hydund ERK RO ML led Qs%&}ﬂ' (AYlin
pyrrolizidinyl, and quinolizidinyl. af orenentloned |st|ng of

het er ocycl ylt eﬁﬁmﬁé@e$6§¥yF%Wﬁﬂétr%§Xh§m@§ﬁ9m5@n@é@*t%Kbéﬁﬁepresentat|ve
and not |imting. F 3 lHﬁﬁﬁa LELI of ShM RSt iddated” nmeans
that an atom or group lglreat%?réé?]és rert) dl Og 5}8 épdpl? eﬁsd%stsr t uent
attached toIamebhegn@mﬁuwmﬂmeinﬁwrﬁl@OF@Wnmmywﬂmaﬁﬁbm@®m663¥§ﬁﬂyI and

het er ocyel y as applied to the rings of

t hese groupiﬁgéggggmﬁgqggvﬁnggﬁMR@k ﬁg$9 utron 20 nanely nono-, di-,
tri-, tetlfa-, or pent Bigswldss i gaph Shlstranne eed- -§dit BOs mipbminptetvientiiatics iperm tted.
The substityen re nde endentl cte may be at any
chem cal ly §§Céng?grge oSt P ok N SméﬁgﬁﬁogonngEQQ%& ﬁ%$ﬁr uents vary in
nunber bet wearpddAg. and four I n anot her enbodi nent, the substituents vary

i n nunber between one_and .t.hree. nothe e odr t he
substituents vary in %@‘ﬁ&dﬁ%?“ﬁé#@&%ﬁn%ﬂ cnfgife é%tgﬁ@QH@r
enbodi ment , (Xe(\gypstciddue aitpd @X}?aﬂd’@ﬁﬂﬁiﬂd@(ﬂ)l Mbaei setpd (BY|onmtifge gr oup
consistin al g, am no, acetam do and

nitro. uséﬁﬁkﬁyb‘ﬁmxﬁﬁéP@‘Q“Qhﬁ?FﬁFHEH?l? ctl al kyl or al koxy group, the

carbon Chal n may be brignelsada pSbk ﬂhxghitmg)fhe(d}zﬂﬁél-d endéhttdffe&itof @ogPburaei ng
preferred. 30As usgngere n, the term"Ac r? to acetic acid; the
t er m " nBuOHEXePd} Hatelsds pRIPAHYI and ramrogp kD dgbledasrapd (o on

dleh'OFOWEthﬁﬂ@eQ&h&ﬁmkﬁﬁ%ﬁm@%fﬁ&hﬂmhﬁﬁﬁcQ kOt tflg)at, the term " DVMSO'
refers to dlnethylsquOX|de the term "Et 0Ae" refers to et hyl acetate; the

term"EtOH' refers toFlérrﬁan%ﬂmmtsrréFrgérr%’fA*ﬂE:1llusrfé‘r«‘@r11§d?S@ %wrdeahr oric acid
or a hde@Cmﬁ@Et'o@@oﬁ?Mnd (Lmﬁb@eamcdﬂ%@)r&ma@&ﬁga&e AR gﬁnprhe%@'arde Ilquail/s )

chr omat ogr aphy; erm refers'to sulfuric acid; the term

refers to Iﬁt?afieélr%hF@Wﬁt?dgra%hﬁtgms’@ SPpéot f@m?{%ﬁp@heﬂg‘éﬁﬁp% refers to
mass spectr ry, the term"MOH' refers to nethanol; the term"NaCl" 5
refers to sodiumchloride; the term"NaHCO3" refers to sodi um bi car bonat e;
the term "NaOH' r ef erEigero Ssouhpumng yauesitdelD tilhstretes e doggaigpuidentef ers t o
sodi um sul f . N e ‘. refers to
nucl ear ma %@?Fékgg?g&%ﬁgggﬂh?ﬁéﬁ%% §c%g%ﬁ§é§9pm5$§m%r&ﬁb &rs to

pet rol euds etolpewrd treateel rote fingutPRCE PO, r Bwe §Bt—cSa@bro§1gm@r8mjsp@&zyd%lglm¢| de; the
term " ppnt %ﬁierﬁ to part per mllion; the term"xphos" 10 refers to

2-di cycl ohexy osphino-2',4',6' -trllsopropylblphenyl the term "dba"
refers to trans, transﬁgmbenzygmﬂmmmacmh@neeﬂ%aofCompmmd(CXhHlructiona

A O AN N Y T A
communi cat e the usef uFip@s 30 dfust-hies e PAMIRIspEttraMAbOCoGMARO LXIXVT) t he
30  in DMSO-dg at 25°C. |
Figure 11 illustrates the *C-NMR spectrum for Compound (XXXVI)
in DMSO-d; at 25°C.
Figure 12 illustrates the FTIR spectrum for Compound {XXXVI).

4-, 5-, 6-
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15 invention in a kit. The instructional material of the kit may, for
exanpl e, be affixed to a container that contains the conpound and/ or
conposi t iwo 20f2/a7®9i nventi on or be shi pped toget her w tRCa/useotias1386 t hat
contai ns the conpound and/or conposition. Alternatively, the instructional
material may be shipped separately fromthe container with the intention
that the recipient uses the instructional material and the conpound 20
cooperatively. Delivery of the instructional nmaterial nmay be, for exanple,
by physical delivery &fgutehid ipudohics diitlenmarangydieby Dediotiv(0f6-texpr essi on

by ol oct r oni BoPHARGR e oy a0 e sERNa P TR e sic o8 by

el ectroni ¢ ngdxxvyr downl oad froma mebsite 25 Conpounds of the Invention
The invention includes, a co ound %% H & or a zﬁlt t hereof: RIN bl
b2 'Y N ,R5 R3-N H REESE \rHepshpgst KB foet PEPSCHER SERERRYY H, al kyl |
substituted @xky¥y. cycl oal kyl, substituted cycloalkyl, alkenyl
substituted al kenyl, phenyl substituted phen |, pheny | al k substit ut ed
phenyl al kyl, aryl, su ssmetféﬂ%@apmllustawwﬁ1 1s>§ly ct 0§EB’§P?‘H‘G&§§XA’F A3l kyl

het er oar yl al Iwérsmém@%ffe&wmdmlaﬁ{&%Mklélﬁytklatiﬁqw)q@w katOr SUDSEI t Ut ed
heteroaryl; or Rl 5 and R2 conbine as to forma biradical selected fromthe

group consisting of 3Fighipdbdxy sigelntilypieting tiegffet of Compound (XXXVI) on

6- hydr oxy- Cyl%lfé?ﬁf?é)m@@ﬁécls &l bf}&lolanp(grggﬁp@o'lﬁlmégd’))ﬂ) thelPMt ane- 1, 4-diyl and
pent ane-1, 5-diyl iIs H, , Substituted al kyl cycloalkyl

subst i t utld cycl oal ky Figuig| llZewygTams&lbswmmtl@@ffaqtb@éﬁympmmmw\’fl@( 0) oR

acyl, or ar yljevels']nQ%ﬁe'e e%of%llg%% rﬁ&jlrg u% tl% teg (§¥rl| he rat RS is H,

aIkyI, substitute ycloal'kyl, al kenyl,
substituted al kenyl, FﬁimaHh$$¢$@1ﬁmﬂrﬂy@ﬁ&pﬁaﬁprompwmd(Xﬁﬁéﬁ]tuted aryl,

heteroaryl, ﬁfﬁ?%%%ﬂxe%g ﬂg%&ﬁﬁgr% onsD Y a%ﬁt?%%;%r%&%%;la?g tituted

het er ocycl i c; as to radical’ sel ected fromthe
group consisting of 3,6,9-trioxa-undecane- 151, 11-diyl and

, 6-di oxazoctane-1, 8-d !%ffh | kyl or al kenyl; X
|s a bong5 0 or NR4 aF%&‘ |sb%SHEH%h§¥JQf%gﬁgﬁgﬁﬁhqgﬁaY is Nor CR6, then
bond bl is nil and: 20fd preséni igvedfiob@hteshi? onesaspecs oty eelpmed dinckedy i s CH,
or, (it) Z1i tisqt the compounds of the invention are respiratory stimulants and useful in the

treatment of breathing control disorders or diseases.

20  Definitions
As used herein, each of the following terms has the meaning associated
with it in this section.
Unless defined otherwise, all technical and scientific terms used herein
generally have the same meaning as commonly understood by one of ordinary skill in
25  the art to which this invention belongs. Generally, the nomenclature used herein and
the laboratory procedures in animal pharmacology, pharmaceutical science, separation
science and organic chemistry are those well-known and commonly employed in the
art.

“ t3

As used herein, the articles and “an” refer to one or to more than
30 one (i.e. to at least one) of the grammatical object of the article. By way of example,
“an element” means one element or more than one element.
As used herein, the term "about" will be understood by persons of

ordinary skill in the art and will vary to some extent on the context in which it is used.
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nil, bond b2 is nil, and Ais a single bond; and, if Yis C then bond 111
Is a single bond, and: (i) Zis CH2, bond b2 is a single bond, and Ais CH,
or, (ii) Woie12@99bond b2 is a double bond, and A is C. PeBlus2anm®62386

enbodi nent, R3 is H, alkyl, substituted al kyl, al kenyl, cycloal kyl,

substituted cycl oal kyl, or substituted al kenyl. In another enbodi nent, R5
is H alkyl, substituted alkyl, alkenyl, substituted alkenyl, acyl, .
cycl oal kyl or substituted cycl oal kyl . I'n one enbodinent, Y is
N, bond bl iAsmiel herZinixﬂleHrefhﬁngitontné'ﬁurablSivﬂg& 1cBas hodshunAaikSngoldl and thle
conpound of the.inventi S ~-triazine of formula (l1-a) or a salt

t her eof : duifion, 5 e 1 ‘lﬁ bd?‘ﬁ‘%aﬁlfto OPCRTEPARE V%@Hﬁpsﬂfi? A1, Zis

nil, bond b&ﬂo%,mohe praﬁdlbﬂrﬂis% avebﬂﬂ&a piefglatiel w&aﬁwmdn&épk@aw)nventlon IS
or a salt thereof: RIXRZ NN5 (HDb).

a135tr|a orrrula

In one enbod#qgtﬁomfl? gepifgd $ﬁ'ﬂﬁa62%‘ih vaglagipis areanpeopriate i petfopm thes a si ngl e
bond, Ais Ca—l;cl(ﬁadmgth@dscorrpound of the I nvention is a pyrimdine of formula
(III-a) or a salt thereof: R N 10l n one enbodinent, Y is CR6, bond

blis nil, Zis nil, DoHed tygfernsa ﬁubJecfaﬁaly,bxepélu@nbwn hamgn plemnwbrpound of

the inventi Q’mod Fﬁm@angﬂz(nbﬁ%llgin@ﬁd%ffor cQhAPE AivediddiaRY pE, sBctSRloVink RN &S -

RINN, X- R2 -N R3 R5
porcine, canine, feline and murine mammals. Preferably, the subject is human.

In a non-limiting embodiment, the following terminology used to

10 report blood gas measurements is well known to those skilled in the art and may be
defined as such: minute ventilation (MV) is a measure of breathing volume per unit
time and is given herein as mL/min; pCO; is partial pressure of carbon dioxide (gas)
in (arterial) blood measured in mm Hg (millimeters of Hg); pO is partial pressure of
oxygen (gas) in (arterial) blood measured in mmHg (millimeters of Hg); sa0; is the

15 percentage of oxygen saturation (dissolved oxygen gas) which correlates to the
percentage of hemoglobin binding sites in the bloodsiream occupied by oxygen; end-
tidal CO; is the measurement of exhaled carbon dioxide gas as detected using
colorimetry, capnometry, or capnography techniques.

As used herein, the term EDsg refers to the effective dose of a

20 formulation that produces a given effect.in 50 % of the subjects that are administered
that formulation.

As used herein, a "disease” is a state of health of an animal wherein the
animal cannot maintain homeostasis, and wherein if the disease is not ameliorated
then the animal's health continues to deteriorate,

25 As used herein, a "disorder” in an animal is a state of health in which
the animal is able to maintain homeostasis, but in which the animal's state of health is
less favorable than it would be in the absence of the disorder. Left untreated, a
disorder does not necessarily cause a further decrease in the animal's state of health.

As used herein, an "effective amount"”, "therapeutically effective

30 amount" or “pharmaceutically effective amount” of a compound is that amount of
compound that is sufficient to provide a beneficial effect to the subject to which the
compound is administered. The term to "treat," as used herein, means reducing the

frequency with which symptoms are experienced by a patient or subject or
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(rrr-b). In one enbodinment, Yis C, bond bl is a single
bond, Zis CH2, bond b2 15 is a single bond, Ais CH and the conpound of

t he i nverwoan2w4®9pyrrol i di nopyrim dine of formula (1 Vpconsaoigabi3se her eof :
WO 2012/ 074999PCT/ US2011/ 062386 R1X- R2 In one enbodiment, Y is
C, bond 111 is a single bond, Zis CH bond b2 is a double bond, Ais C
and the conpound of the invention is a pyrrolopyrimdine of formula (V) or
a salt thereof: RIXR2 I?7R6 NN N R4 I n one enbodi nent, the conpound
of fornula (ddnihistesig] @cized of L@MduhetodEQLP Bk iSE WillgwBkh symptoms are

N- (4, 6-Bi s-net hyl amj no-[ 1, 3,5]triazin-2-yl)-N, O-di met hyl hydproxyl am ne,

N- (4, 6-Bi s- e‘?xﬁ?lleé}ﬁ'?rgrm [1,3,5]triazin-2-y1)-N, 0-di net hyl - hydroxyl am ne,

N- (4- Cycl opropyl net hym;ué\éd(h@reﬂr RGP RRteutidal § a0ddplabRZ bdherdtayd ) - 10

N, O- di met hyl - hydr oxyl am n

N- ( 4- Et hyl anfh#eryalnveisasi. Cﬁfl@pgﬂl diproyhith doss petabeentsshabiglopicd setiigt hyl - hydr ox
yl am ne, K (Bipssptafs 6EHEBIPOLRE BRI 18R invention, and is relatively non-toxic,
[1,3,5]triazin-2-yl1)-N, 0-di net hyl - hydroxyl am ne, N (Bis-4,6-(2, 2-

di met hyl pr opye Al srjal prny Be sjrainistesddrio an dividyalpy gfioneansing mdgsitslel ani ne,

N-(Bi's-4, 6- pislogical effects or interactj delet ith f th t
(2, 2-di rret hyl pr%py | am no) flac mgSHi'?rFgglcr’]lim{nmgrm anélo ec‘f} p%ne?iﬁgxyl am ne,

N-(4,6- 15 the composition in whtch it is contained.

Bi s- n- propyl am no-[ 1, il N- (4-
( Met hoxy( nmet hyDam no) g%@%#%ﬁ n%?ggfl\lg}?%[qt ri ttétgzg‘l}1 %@F@éggﬁﬁ)@hgr ni de,
N- (4, 6- B)s-tprepyéfdd zrtmn[nite@dB])mpmadpwpae@Ir))m@hmmtahgdtae&igydnmpyib&t ni ne,

RI— '(A‘|4| %l BIN-S( gﬂrog FB 1(,s ch?spa%/ li?%‘e%]u%c{lu]d’n%’ 1%(1%511'1%32(;'1%5/1%;@)@'3%: %%5%3%(8\{1020 acl

6- ( Met hoxy ( nedrbynpabrsesojol Wlespinyaipyds; dnd]dhra@Othtreb@zi ne- 2, 4- di am ne,

N- (4, 6-Bi s-propyl am n 5]t Zi n; 1).- N; net dro yl arni ne,

0- Benzyl - N- (4, 6- bi s- p‘lg‘ﬁ)hi?f]g?ﬁek ﬁ“f?“f’? gTP'?{(?SQ?PnOFZ-p%T’ “H‘é"’?hyl hydr oxyl ani ne,

N- (4, 6- Bi s- poopyditon” needs 1o SmMtdt bﬁﬂlmrsﬁmlyiza;mﬁbunamwwlwmé QXyhtRIm ne,

641, 2]0( an- 2- N, N-dj pro 1,3,51trigzi ne-2, 4-di am.ne, N-

(4, 6-Bis- % }5‘31 aHBacf‘i“C?,hgictc%é)j‘? ‘ﬁi-“?-‘y%g’e a’af@WPt&fﬁﬂ/‘F"%"ﬁ‘B?‘}]yl hydr oxyl ani n
e, 0- 25 facilitates administration of the compound to a subject.

Benzyl - N- (4, 6- bi s-pr _ogyl amhno- [1,3,5] tgl azi n- 2!1 y1) - N-et hyl - hydr oxyl am ne,

N- (4, 6- Bi s-propyl ani fd¥{4 e {F fmi Rhaymyeeptiopl V§EfﬁP‘6H§FafH§ffdﬁ‘%?£9fi%r ni ne, 6-
(NS (anéw OXY JphhSABERIRNY) acBdPraBR) MmN oAb SR RRYoE T drridy, Suchfab ABHNE osofiadi am ne,

Bi s- pr opyl arfilliesphilizersfisnersing agert. spypenting pgspt, dgugns speivieyt thiskenivgy| ar ni nc,

N-(4,6- 29 agent, solvent or encapsulating material, invelved in carryin 01 t1ans ortmg a

Bi s- propyl amno-[1,3,5]triazin-2-yl) 20-isobutyl* K hydr oxyl am ne, 6-
(i vl et hyl ( t IsPeperedseryl witin gy anirnyeihing: fNthe(ﬂle@@Wh—t At man ri azi ne- 2, 4- di
amne, 5

form its intended funct T I h truct arried or t
N (4, 6-Bi 5- BT SAC gt Tyt i Sl SEIRSS FRPRSC - ety -

hydr oxyl ani diwm one organ, or po; tion of the body, to another organ or portion of the body Each

N-(4,6-Bi s-progy 1{’}5?‘1390 c{:% E}lg’]ﬂm He3EdsLo Bé{% ?gﬁ% Vi le}l]}l lty| hydroxyl ami ne,

N- (4, 6-Bi s-propylamn rrazin-2- uoro-ethyl) -
hydr oxyl a#i negredients of the formulation, including the compound useful within the invention,

4-N-(2- D|rreth nm.noet h a -6- 0 am,n 51tr|a2|n2y1) N, O
-di net hyl - hy ér{ox Ugrr’r?ur?etg&% {@J?‘g ?cfnﬁ\éxlﬁféqﬁ? P{H%taléaﬂs ﬁ%Ltiﬁ’Vl e
propyl) - am rphmﬁ}abéu{mlpmcmoh)a&mnnmrs[1ﬁg1{ﬂde5]sﬁgqlr@zudm§}aytb);e Mu@osdlamet hyl hydr oxyl

am ne, . \ .
4- N- (1- N- Me RS PIehsaEchey swhod oy padpoiyo arghi Aelpsmyng 4hisiBPdves, 51t ri azin
- 2-y1) - N, O- digieisBydinh ¥ albongintottiyil Blulode, BthBI &ellhNsd @rd cellulose acetate;

di net hyl noeth am no) triazin-2-yl)-N, O-di net hyl - hydroxyl am ne,
4, 6- y powdeie ngacanth majif geﬁljt!in talc; e‘(mpleth)such as cocoa buttgr and y y

Bi - (N ( pyr isthigdsifory WiRS ¥R BIANQ) peahutbib bdtion gl Bil Zabiiblvebi) sékaBbIY | - hydr oxyl

am ne, 15

4, 6- Bi s4N- ( BliKetihex§-od-2pf spPranaih redjcopasugh &1 prepdee glyzoky pplyrisosugh et hyI hydr o
xyl ani ne, ,aﬁﬁ@be%'\&cfr&ﬁﬂ rrﬁdm%lqmrg@x?et yrlerg@}cay%{ew afeh'ls éhﬁ]oﬁerq{eaﬂ n-2-y1)-

N, 0- di net hyl - Rydr oxyl am ne rioxa- 19-

pent aazabi cyclo[13 .3. 1 ] nonadeca 1(18), 15( 19) 16( 17) tri en-17-y1)-N, O-

di met hyl hydr oxyl am ne, 2, 6-Bi s-(N-propyl am no) 11, 3] pyri m di n-4-y1)-N, O-
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20 di net hyl - hydr oxyl am ne,

N- (4, 6-Bi s-propylamno-[1,3,5]triazin-2-y1)-N , N - dirnethythydrazi ne,

N- (4, 6- Biwopnpyhem no-[ 1, 3, 5] tri azi n-2-y1)- N net hyl - N PCratshyililoyzss@zi ne,

2- (n-Propyl)am no-4-(i-propyl am no-7-net hyl -pyrrolidino[2, 3- d]pyrim dine,
2- (n- Propyl ) am no- 4-di nmet hyl am no- 7- et hyl - pynol i di no[ 2, 3- d] pyri m di ne,

2- (n-Propyl)am no-4-net hyl am no- 7- net hyl - pyrrol i di no[ 2, 3- 25 d] pyri m di ne,
2- (n-Propyl)am no-4-(i-propyl)am no-7- i-propyl-pyrrolidinof2, 3-

d] pyri m di nend2thét+ BinGtef ﬁgs@f delmg@'gdm— gtldhlayﬁlﬁg{ekldhﬂ@{i@)xfﬁedlchYri m di ne,

2- (nPropyI)am no- 4- perldln 1-y1)-7-met hyl - P yrrolidino[ 2, 3-d] pyr
i m di ne, ‘W"Nfé‘f’ﬁ‘%‘i‘o ide; p?* aéiPYﬁ WB‘)‘tS’pVE‘PHIaFHIr RSCECBLE WYFT mi di n- 4- y1) - 8-

azabi cycl 0[ 3sdonit QCh@NRBp@ts solution; ethyl alcohol; phosphate buffer solutions; and

N- ( 2- Propyl at ni no- 7H: pyrrol 0[2 3d] pyrim di n 4-y1)- 30
N, O- di met hyIOtIP‘FﬁB?IlecaFﬁiT‘ﬁ@‘b ¢ substances employed in pharmaceutical formulations. As

N- (2- ( Propenget Nérélﬁ-mlgﬂﬂmkeﬁfﬁéahy L RAPE O Of e 3 BY e Sy -aftd ¥il boalind; di met hyl - h
ydr oxyl ani ne, ropen- 2-

ypar ni no- 7- r?@ithenﬁwxfl@nfefprzgak@qepw4nﬁ1aasomtwnyiglymg aeenfyandtibelikstiitan ne,
N- (2- nPropyl g QiQritle Wah e ac AVl Ul Rop SRt il Giikn AeddenhbOa g /et hyl - hydro

xyl am ne,
N-(2-n- Prop)ﬂhamlﬁglcaﬂym@%@biewﬂllcélﬂtlf@ Satppyrenndichivacopipoudismetytydohy dr oxyl am

N ( 2- l s hyd
b o 2 SRS e B L PR My Py e

hydrazi né) may further include a phasmaceutlmlly acceptable salt of the compound useful within

N, N- Di met hyltﬁé\{nve(n%o Bth Ip%l f’f‘l '{i'(i)n Zdlmﬁ SQIY’HITB r%lcfl)l &1 3R }51'1 ql]céju 54
1 e Prs el ¢ h

y1) - hydr azi ne, ures re
Conpounds ofcombmtiqmveset!umtme pfﬁbt@e@éﬂ*pmumnimlcafre kﬂw/nmmhe it lamchdamybebe pr epar ed

according tq_ the n ustr nt.hetic schenes
descr i bed baPcimiTe 4 ha P ERye e S L PR it M HREPERE oy Do
nodi f i ed tocaal,llow,tEhﬂoeremaﬂﬁdhlmmc@iamtafeehaeim@ua%n@f t he invention, and

such nodjfications ar . those skille the art. The schene
i ncl udedi%erei n are i‘gf gﬁgelﬁl t’lef‘ti'llgsqt HED {SO’ﬁiS npoaps £ 44908 Bheni stry and

met hodol ogi @&qtidnay wﬁlﬂ@.rhﬁslﬁla|sf,r1ﬁp|toinrbfttﬁb&ils%ﬁ§e ol @isotdSEis Eq:en&kced gpapounds of the
i nvention. 15In one asp e V?S of fornula (1) may be prepared by the
successi ve AtRiFYt Bf?g"SSfm 1§°f |a'r?d¥5 Bigrchaggeably byre N- al koxy- N al kyl ami ne or

(i) an appropri at el gy gekshi %ﬁﬁdqlwﬁ&mrﬂ@eélﬁgwﬁg »QE ufRy deNR2) to

sui tably chl orinated |nterrred| ate (VI), as illustrated below in Scheme 1.

In anot her d5pPewt thaga dshpelanite mieferatishy bindslag sespnd vylestdg(elge apr epar ed by

reduct i vey alpkyibahi @epRk oﬁe&%lé)agﬁtlﬁo&mo@ﬁéc@@%@i%bﬁﬁi‘dﬁ?y B, Qlebgli no- pyri m di ne
or am no-pyrrol o-pyrimdine, respectively . X -R2 C HARSH, N

1 I Ri - N X- Rmofggulg. NL N'R5 R3N' - - - NNNH2 R4R4H( V)
As used herein, the term “alkyl,” by itself or as part of another

substituent means, unless otherwise stated, a straight or branched chain hydrocarbon
having the number of carbon atoms designated (i.e. C1-Cio means one to ten carbon

25 atoms) and includes straight, branched chain, or cyclic substituent groups. Examples
include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, neopentyl,
hexyl, and cyclopropylmethyl. Most preferred is (C;-Cgalkyl, such as, but not
limited to, ethyl, methyl, isopropyl, isobutyl, n-pentyl, n-hexyl and
cyclopropylmethyl,

30 As used herein, the term “cycloalkyl,” by itself or as part of another
substituent means, unless otherwise stated, a cyclic chain hydrocarbon having the
number of carbon atoms designated (i.e. C3-Cs means a cyclic group comprising a

ring group consisting of three to six carbon atoms) and includes straight, branched
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Scheme 2 In yet another aspect, a triazine conpound of fornula (I1) may be
5 prepared by the successive additions of primary amnes and (i) a

N al koxy-wWal2kidieamone, (ii) a hydrazi ne HZN-NHR2, or (i i iPCTASRYdn6eB86e
RIHN-NHR2 to a suitably chlorinated triazine. Under appropriate conditions,
the reaction may allow the addition of either one or two am ne substituents
to the triazine ring. Alternatively, first the N al koxy-Nal kyl am ne, the
hydrazi ne H2N-NHR2, or the hydrazine RIFIN- 10 NHR2 may be added to the

triazine, fahhigweeydny sﬁﬁ@%léﬂ%&&lb@@)@ﬁ}p’!é@%&% BRSepropyl, cyclobutyl, I N a
non-limting exanple, to a solution of 2, 4,6-trichlorotriazine in an
appropriate %Bﬁ%‘?’?)@’ FFlopPah ceeldspyb Ard exsioshi Mept aisfarisdigani ¢ or or gani ¢

base, is addedcgcp@batsiiActOds, But B TR (&L A8pbih, | ycBBdylt fRIdpeagtion is
al l owed to proceed at anbient tenperature or heatéd, to i'solate nono-am ne
adduct (V11 13pdgxclefiesylani ne adduct (1X). 151 n a subsequent reaction,

nmono- am ne adduct (VI AL }selieeRah %QInWaﬂ(Ehy@,n Qﬁlpl%grecpd’l&{g%g Yo ARHRGHOL @

secondary amine (X) to yield the unsymetrica

monochl or o- BY18-aikdr trams.rpeaps, elegsddlisevisg }ptpd, alsibly manbsweptented peact i on,
monochl or o- i, Se M Pstt folh A [ d P [ ? %l [

N- al koxy- N- al lﬁ@ﬁaglﬂtilg%t&{g;hl qaeoﬁég‘r g%?ﬁé%é&rm@ﬁ%& ih|m|’1 Egl(ﬁ'ﬁg?gr%azi ne

Rl 11 N-NER2 innmber ofgprboprtps.ebxaypmdasiinciwle vRGl, prapeing (gaellylynrotglont ai ni ng an

i norgani c or j se t sired. of . formmula (11)
(Schene 3). 1s085ﬁ8{§}1,%u919%ﬁ1,eg%§§;%&61'% lqi%nlj’ egggﬁ%g’g%gﬁgﬁghgég?%gﬁgs bi s-am ne
adduct (1X) apgispmast aduwitivhal @ioup acpibsahthogyey aMedd ik yremnilified by iGH,-a hydr azi ne
H2N- NHR2 or ='dﬁ a hydrazine RI HN-NHR2 in an appropriate aprotic or
protic sol veit ¢ohtai ning an 25 inorganic or organic base to produce

desi red conmpounds of Aoustihaeif) thy jermitelicaiyh” RafldZed SorDr (Sohtimtid) . WO

(2(\)/|1|2§ (())7(;19%2 F\)w 1{0 Se% e}i%é,%?e%%%?nl?%s,No,thf'\sl}w%r\zlﬁ-srétlﬁ?%ia :stlz_i%lr\:l- all?agé\llcttlﬁlif’li]l?(s)f Bljgiﬁcll\llég' N
chain hydrocarbon group with a triple carbon-carbon bond, having the stated number

15  of carbon atoms. Examples include ethynyl and propynyl, and the higher homologs
and isomers,

As used herein, the term “substituted alkyl,” “substituted cycloalkyl,”
“substituted alkenyl” or “substituted alkynyl” means alkyl, cycloalkyl, alkenyl or
alkynyl, as defined above, substituted by one, two or three substituents selected from

20  the group consisting of halogen, -OH, alkoxy, tetrahydro-2-H-pyranyl, -NH,, -
N(CHas), (1-methyl-imidazol-2-yl), pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, -
C(=0)OH, trifluoromethyl, -C=N, -C(=0)O(C-Cs)alkyl, -C(=0)NH,, -C(=0)NH(C;-
Cylalkyl, -C(=O)N((C,-Cyalkyl);, -SO,NH,, -C(=NH)NH,, and -NO,, preferably
containing one or two substituents selected from halogen, -OH, alkoxy, -NH,,

25  trifluoromethyl, -N(CHa),, and -C(=O)OH, more preferably selected from halogen,
alkoxy and -OH. Examples of substituted alkyls include, but are not limited to,
2,2-difluoropropyl, 2-carboxycyclopentyl and 3-chloropropyl.

As used herein, the term “alkoxy” employed alone or in combination
with other terms means, unless otherwise stated, an alkyl group having the designated

30 number of carbon atoms, as defined above, connected to the rest of the molecule via
an oxygen atom, such as, for example, methoxy, ethoxy, 1-propoxy, 2-propoxy
{isopropoxy) and the higher homologs and isomers. Preferred are (C,-Cy)alkoxy,

such as, but not limited to, ethoxy and methoxy.
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, .. CH,(VITIDRINN XXR2 N'" NH1, R-Nx -RRN' NIIR3----- NNN--R5 || R4H
(XI')R4AH 01) Schene 3 (1), wherein R3CH2 is R5 5Schene 4 I n
yet anot hwo 2apee$99 t he pyri m di ne conpound of the fornmeica/uskdiipersay be
prepared by the successive additions of primary amnes and (i) a

N al koxy- Nal kyl am ne, (ii) a hydrazine H2ZN-NHR2 or (iii) a hydrazine
R1IHN-NHR2 to a suitably 10 chlorinated pyri m di ne, In a
non-limting exanple, to a solution of 2,4,6-trichloropyrimdine (XII) in

an appropriate aproti asQieddeRtd, %e&&ln\f%%” sp%%éwﬂ@on@@r hdYak@RNI C or organic
base is added a solution of a primary amne (VIl) and the reaction is

allowed to p?’@ﬂ’éé%‘b%{t“‘%}hﬁf’*éﬁt““t'f‘é?r‘b‘é?ia’tlfﬁrs@feéraﬂ%tﬂéscfhloyli“élbmfwgeb’rs am ne

adduct (X! |1))dmé Mo, frofesBRS BAUERL HIGRE! dr®PhmiRd, %@abl%@q;iﬁﬁénn@&l 1) is
reacted with (i) a N al koxy- Nalkylamne (11) 'a hydraziné 1-12N NHR2, or

(ri1) a hydr%il & RLIHN-NHR2 in an appropriate aprotic or protic solvent
cont ai ni ng an lnorganhgu%h@{eg,ame%lpla%@te;oelkgf» g%af@l%m,ﬁanﬁgmmnds of

formula (111) (Schene ) her aspect
pyrrol i di no-appthienteut mearxsfmﬁf@is ﬁﬂlb@lﬁ(ﬁlswedm Sf@bh’ésf{ﬁyghtmluaf@w ghidiafieyl conpounds

of formla (ggé ﬁ%}{s& FBRYLRY anhBé‘Po?@m%‘@PJth% !m%t |e¥n RJB' {%Fel&gg aS?

ani nopyrrol i |ne or am nopyrro rimedi nt erme ,
respecti vel yselected flom the groupl gensistimgro! Di M &ndn?g aefkwhqlble thezmmdgemamamﬁbal dehyde

oy be added i, S8l ol Qi Radl AL AR VIS b Zo ki 91 e (X1

in a polar pro {8 *heat i ng, to
yield cydbi mdtemﬂzc&dc‘lfhe(hé@oatﬁu(xs}amqpber@ladedeaﬁny@nmuw dsﬂthahatdﬁbﬂdkyinatl ng agent,

Sueh 2. ULl W50 BRCPOIEN R4 YGRLO6L e Bt g5 e, o oro
al kyl at i on iwnds tinached, as delhysietmh&dtdm% ﬂfo@t&ﬁrﬁzﬂem@f)n ﬂoﬂh&ﬁMﬁlhB@oﬁQ@ht , such as a
bor ohydri de ééu?a. am;r;les mclu&é n(g (ﬁi( &R I_SHJ,QC\{ﬁzn_ggo ?;' dhli 81% Cng-N%-I-
CHj,
15 -CH;-8-CH;,-CHj3, and -CH,CH,-S(=0)-CH;. Up to two heteroatoms may be
consecutive, such as, for example, -CH,-NH-OCH;, or -CH,-CH;-S-S-CH,

As used herein, the term “heteroalkenyl” by itself or in co;nbination
with another term means, unless otherwise stated, a stable straight or branched chain
monounsaturated or di-unsaturated hydrocarbon group consisting of the stated number

20 of carbon atoms and one or two heteroatoms selected from the group consisting of O,
N, and S, and wherein the nitrogen and sulfur atoms may optionally be oxidized and
the nitrogen heteroatom may optionally be quaternized. Up to two heteroatoms may
be placed consecutively. Examples include -CH=CH-0O-CHj, -CH=CH-CH,-OH,
-CH,-CH=N-OCHj, -CH=CH-N(CH,)-CHj, and -CH,-CH=CH-CH,-SH.

25 As used herein, the term “aromatic” refers to a carbocycele or
heterocycle with one or more polyunsaturated rings and having aromatic character,
i.e. having (4n+2) delocalized © (pi) electrons, where n is an integer.

As used herein, the term “aryl,” employed alone or in combination
with other terms, means, unless otherwise stated, a carbocyclic aromatic system

30 containing one or more rings (typically one, two or three rings) wherein such rings
may be atfached together in a pendent manner, such as a biphenyl, or may be fused,
such as naphthalene. Examples include phenyl, anthracyl, and naphthyl. Preferred

are phenyl and naphthyl, most preferred is phenyl.
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15 protic solvent, at anbient tenperature or elevated tenperature, to
produce the am no substituted adduct (XVIl). In a subsequent reaction,
am no subsOi21Ed9adduct (XVI1) is reacted with (i) a PCT/US2011/062386
N al koxy- N-al kyl am ne, (ii) a hydrazine HZNNNHR2, or (iii) a hydrazine
R1IHN-NHR2 in an appropriate aprotic or protic solvent containing an
i norgani ¢ or organi c base to produce desired conpounds of fornula (V),
wherein R3 20 and R4 are H (Schene 6). H2N (XIV) (XV) ( XVI) Schene 6
In a non-limting exaﬁph&d harepyﬂfemé;ﬁadiampy,rei:mm}mmemﬂiﬁﬁwﬂldnﬂ%@be 5

formula (I repared fr the corre in yrrol opyri m di ne

anal og vi a r‘él&fﬂ%’f' W’p@&ﬁ%i‘?ébof‘)awen ‘Naﬁﬁﬁe%@ \ﬁgﬁ“p’Scheme 7 10 Salts
The conpoundsg. de?zECHpgﬁbnbmleUmzwlyi Qfeﬂiy@a|P5&"et’t°ddtibat§9CH§,ana@@I-SUCh salts
are included_ 1 n the present invention, enbodi nent, the salts are

phar maceut i cail{iGhic f,{egm“glbgtg}ltpgaryﬁ-ﬁé (t‘ﬂégr”f%i?" wggns & arffy el ddi ti on salts
of free agi danddali A WHAEH bl iRy WK Gscselod Rauisnigeat i on. The term

"phar naceut i cal(é%2 acce l e sal refers to salts that possess
toxicity prd®Y{&wisinilslya ﬁé‘ﬁ@ehﬁ*ﬁ@@%{@%&ﬂ@kﬂ f sy fstiphrd eioRR eut i cal

appl | cat i ons, oy BREBUIECALL HIRAEBREARL AR b HIRKRATRKE! ess possess

properties such as high crystallinity, whi have utllltylnthe practice

of the present, ChiveHt- pmﬂyl s%@fﬁﬂ%bisﬂldﬁloewér@ﬂzé lilihelf¢ Siﬂﬁﬂfwedcess of

synt hesi s, api_ »f of n the
methods. of TRSMRIZELPDRRI bR Rl aRy1SE EPTROLANS “’“ﬁ?’ bbby

accept ablle gb¢ kbtacytgroump isalbs@tuwﬁyl’ligénpd épab@altédlwmlwir(ﬁﬂn)gam c acid or

froman organic acid. Eﬁ&g‘%r%% %stén@o‘ﬂ%%%k d (5>'rd§eté05'c? @ge sul fate, hydrogen

sul fate, hydrochloric, romc Sul furi c, and
phosphori c a‘@etdls:chlmtbymhetfg)r hny;dxrtagemthﬁmeslphamﬁ rgaads, Snldsstylenegen phosphat e).

Appropri ate gzﬁte(gia nl 11(}:1151& 5 1ﬁget d or O%bsgﬁufg s?ac edlo];lcl; Oommainltll gyc?i% ;h?térﬁl %c 1| gali phatic,

aromati c, er oxyl1T¢ an 'H&ses of
organi c aci d;sstelﬁmamﬂ;ﬁsts@fcaﬂsuna%nommkiudbas‘t ondicteroAae élestedarappibeni c,

S O ool e o SEL B Bl PELEELE 1L ey
anthranilic belbphmﬁlnp&sﬁbi@&z@hcc:;he nh@@w AGR a9 be BpiEhallY GuatelflzeiTtTOBI ¢ (panoi c),
et NS Ul ey e oy B2 aifichod NS Siterwice wiSied, R, Felbtunton or
carbon atom that affords a stable structure. A heterocycle may be aromatic or non-
aromatic in nature. In one embodiment, the heterocycle is a heteroaryl.
20 As used herein, the term “heteroaryl” or “heteroaromatic” refers to a
heterocycle having aromatic character. A polycyclic heteroaryl may include one or
more rings that are partially saturated. Examples include tetrahydroquinoline and
2,3-dihydrobenzofuryl.
Examples of non-aromatic heterocycles include monocyclic groups
25 such as aziridine, oxirane, ihiirané, azetidine, oxetane, thietane, pyrrolidine, pyrroline,
imidazoline, pyrazolidine, dioxolane, suifolane, 2,3-dihydrofuran, 2,5-dihydrofuran, -
tetrahydrofuran, thiophane, piperidine, 1,2,3,6-tetrahydropyridine, 1,4-
dihydropyridine, piperazine, morpholine, thiomorpholine, pyran, 2,3-dihydropyran,
tetrahydropyran, 1,4-dioxane, 1,3-dioxane, homopiperazine, homopiperidine,
30 1,3-dioxepane, 4,7-dihydro-1,3-dioxepin and hexamethyleneoxide.
Examples of heteroaryl groups include pyridyl, pyrazinyl, pyrimidinyl
(such as, but not limited to, 2- and 4-pyrimidinyl), pyridazinyl, thienyl, furyl, pyrrolyi,
imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
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trifluoronethanesul fonic, 2-hydroxyethanesul fonic, p-toluenesulfonic,

sul fanilic, cyclohexylarninosulfonic, stearic, alginic, P-hydroxybutyric,
sal i cyl i cwogal2zzioe@pi ¢ and gal acturonic acid. Suitabl e plrarnse@anszsas |y
accept abl e base addition salts of conpounds 15 of the invention include,
for exanple, nmetallic salts including alkali netal, alkaline earth netal
and transition netal salts such as, for exanple, calcium mnagnesium

pot assi um sodium and zinc salts. Pharnaceutically acceptabl e base addition
sal ts al so i nghudeontganielyls akpshirdidefir AR basdiezobi i tidaddzolgbandf or

exanpl e, N, N - dibenzyl ethyl ene-di arni ne, chl oroprocaine, choline,

di et hanol am lné,‘l'oéi‘cﬁVP hedi ami ne, 20 megl uni ne (N-met hyl gl ucami ne) and
procai ne. Al of thesexgahésSorFBlyclfic BEieRaytd ifdaiidos! ¢tk aspamndi ng
compound by reacting, for exanple, the ﬁgﬁroarhﬂ?t ema;ccii‘d Qr gase with the
conpound. CoBitsdp Jorf-Thef-apd dandobs), indghs sl eny S PHiYYmounds of the
i nventi onsargodisRiWlsubinad B nBELHRAS0Of- 2 £58kndIAY,ENt i On in combi nation
with at | east one  additional conpound useful for treating. breathing control
di sorders. Th&3dé-teadydrspainaddniieiakiag. %W%%%%ESF’%]b‘“SCB‘HﬁB&HH’?dd‘P’ t he present
I nvention OrZ—Qﬁq@§—rquﬁ19@ﬂ9ﬁ,4§lina§&lﬁlpi,?ﬁthﬁ T C8-addnihyayiall abl e conpounds,
known to treat, prevent, oOr reducé the synptons 30 of Dbreat hi n? di sorders.
I n enbodi ment.4-berrediowrtyl, peimasin, Ghydieconmarn, IeneapbibnidinddocaroftmbGrdvent i on or
a salt theregqf . t one adds i o) . or treating

br eat hi ng di%’o?‘gg?tsﬁ%lgg%%?di t’irb‘\i’ee?qg%% %%rrglrll}tqgr@? dgg%éﬁgédéﬁhg{l c effects in

t he tr eatlfrent,2-bénzosaplibbetzobriaat (siahgs, bandotilimited o, Br, datSméntangdf

sl eep-rel at br e i i I . ! -limting

exanpl e, thg’ggedarzr%tgteﬁ%@%ggoﬁ %’ﬂ’?’r?\%}fézr?tﬂf%zﬁly(l)gsugl asséﬂt n%) ﬂlen?lteég? Sl’rray be used in
conbi nat i on Wbérhaothineolprandbrienofhisdotylf phiinyhibrepindidegdyl, odtiazotitlani de,
almtrine, theophyll.in af f e[ ne, , met hvl pr.ogest.er.o e ed
conmpounds, stgfoégrp%g)ﬂg‘fagbarzr%ef{jﬁgk ('g};ngf’ a%ré(ﬁ'){é’ﬁyﬁ%ﬁ%&sﬁ%ls%&q{ag@'%)lgitn%lot limted
to 5 dronabi nol), andTaonprurddonddivingas haapajciyhesd hdNooaylimeittiengs exanpl es
of anpaki,nes, ar rrolidine %cff'i'i vative racetam drugs such as piracetam

g th% sD1r d 1t
and ani r dcet I be gsRieseniglive A 8¥'¥s whi ch enconpass a range of
benzoyl pi peri di ne and Abagzidilepy tHeabmdistiestiated] aicuiisaBat as aeh @prd@)-ob16

(6-(piperidin-I-yl- carbonyl)qui noxali.ne), CX-546

(2, 3-di hydr oaf‘il?l%@’cﬁé %"ai? g&‘%?fze 2y IFG%SBWB%TFF‘WE%" PR Ahone) , CX- 614

(2H, 3H, 6aH- pyrrol i di N@g2ardl; Fyi-@')C: kI3 PxPREAQYBIyL Fous, h benzo( e) 1, 4- di oxan-

10-one), CX-691 $2, 1, 3- benzoxadi azol - 6-yl - pi p%]’i di n-JI - nt;elst Fanone) , CX-717,
v SRSUHP St P

CX-701, CX- 1°putptitutsd’ oy gplied jpdhesingp s thesdyapt Pake L] R E s ych as

cycl ot hi 8ai dgy,@RdmbldRA2 ki-, tetra-, or penta-substitution, where such substitution is

(7-chl oro-3-nethyl-3, 4-di hydr o- Zﬁl, 2, 4- benzot hi adi azi ne 1, 1-di oxi de) ;

bi aryl pr opy| pgiftisfafhaiebstiirat wsindspendptip sectedpandyubrintipp may be at

(NA2- (4’ - Cy%9%@43@@)@13%@63%9@%99&}!mrogpaﬁ@ad%ﬁéml thORBMIfB)s vak¥in451, 646 and
LY-503, 430 (4"- 1S)-1-fluoro-2-R sopropyl sul fonyl)am no] - 1-

net hyl et hy 1} supheebdiyidi gph end/fovy I anesbsegmbadiyment, the substituents vaxy &y ner gi st i ¢
effect may b & XA Gt ERGodib i BRL SRRLORIRpHCh as, for
exanpl e, theﬁ ngﬁ%ﬂvwﬁgﬁ@%aegé“ ortl%zoli%%?%or%_ & Schel lne.r ,1 20 i%981, cin.
Phar macokiSnetumir bet®8end®8 ypd tive Tegetanotber eotbodivwnie thaduistiivgnts gre( Loewe &

i vl ui schnek,. 1926 e . tr : ) ]135 o3 340)cvand t he

medi an- ef f ec'tn%eeoﬁﬂ(g:f} |ﬁ‘ Fleq?c&%ﬁgmk&?‘g[}%k 55'1&@3%8@%‘%‘/& V. iE(r?%ymIéG ﬁRegxlﬁBl . 22

27-55) . Eachhagualiicpncetagfidr angdchitto Abovéhareiy, erappibstetent & soxfetément al dat a
to generate correspondi raph to.aid.ip_assessi _ fects of the
drug conbi naffall(%‘ﬁ’.gml*'ﬁet 85*}'&@5%@ dfl?‘?’gbe%a[ﬁp%cgﬁtéal‘%lggb@’i%g?’té ﬁv‘?ﬁﬁ%]ﬁﬁt he equati ons
referred to saqveeRired.t he concentration-effect curve, isobologramcurve and
conbi natign i ndex curve, respectively, Jhods of the Inyention In one
aspect, tfe present i ﬁ\?é‘ﬁ‘f‘ﬁ? i e tﬁ‘@ié%&bﬁ%@%f‘%@&ﬁ? PaHH or 30
treating a bfrgaiMMeRERhDRIn6] GOIGRrCILCE &8as® didhlcomtikjne¢ilsd n need
thereof. The nethod includes the step of adnj _n%st erjn ioHI hg _§ubj ect an

ef fective anbigit ssmeshylrariralett tafrmoPhittF W‘ES\%‘??TY S Ee east a

E)Ih)ar maceut i cgldh YE@ECeRiBR SRR REdRE; RNEmAtElIORRSteRNC AT ANE®f formul a
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RIN X-R2 b1l 11 Z b2/ R3 A'NNNR5 R4 RlL and R2 are independently H,

al kyl, substituted al kyl, cycloal kyl, substituted cycl oal kyl, al kenyl,
substi t utwo 2a12kempb, phenyl, substituted phenyl, phenyl achys2oig0bs86 t ut ed
phenyl al kyl , aryl, substituted aryl, arylal kyl, substituted arylalkyl, 5
het er oaryl al kyl , substituted heteroaryl al kyl, heteroaryl or substituted
heteroaryl; or RL and R2 conbine as to forma biradical selected fromthe
group consi sting of 3- hydroxy-pentane-1,5-diyl,

6- hydr oxy- Cym@hmﬁérafdﬂwﬂhoéhldhe/&md w«a@aﬂﬁm&u&mtyﬁm byt apeeirdadioyl and
pentane- 1, 5- , Substituted al kyl, cycloal kyl,

substi t ut ed 189{11”8§§}"1Q§ﬂuld§i’19§ﬁfﬂgmpﬁb ”é‘?fﬁ’é“% |I#a§9edfe£ﬂ1$<@ﬁyl|fum e, " -c(o)OR

acyl, or arybim ﬁét‘MS”Jéfers’;\tbKM 1id cBfonRsdhi- H{aﬁsdspaéds}ﬂet : the torm Hﬁsi’s H, al kyl,
substltuted aIkyI cycl oal k substituted cycl oal k al kenyl , substltuted

al kenyl , Cﬁﬁewtﬂﬁﬁﬁfpﬂméfﬁ§bﬁﬂ wﬁEkaOHTVﬁ@3§UB§bWPbﬁ%Hﬂar“ aCIheteroaryl
subst i tut ed bRtab Rfivth chiBGIL IR GG NG HCD;” &?&ﬁo'sbaﬁ;ﬁ%léaﬁ}o &nQQM&JeM% or R3

and R5 conbine 15 as to forma biradical selected fromt roup consisting
of 3,6, 9-tri 0% refes dhwodivm bygirgrides e 1B3mENe BRa 1des m@dmnm: htgslthe R6 is H,

| kyl , bst t.e0» I ‘ » Y N,
o6 oF & mﬁrﬂ;nﬁ& ithe AEAR th@@)ﬂl’N?ﬁH[ SefrsRON PR ig: ')sz 3

H, bond b2 itke tgmaj’ 1@“%1‘1@61”&?&@18,&0 pegrofim aglrer; the ieym ZPOEL Mirekers ond b2 is

nil, and A i i n ‘ d I S.a sungle bond,
and: h O%h&o{w&&cm&l&’ ﬂ?r@m 3[)1&154535 Eyop %tq%gm?g&a tiis%lter’% &Phnd, and A
is CH o0 (¢feis ttZ21d83YQ15l®HylprHpUmb-z 4'$'-aiighpropyibiphemndt, thatan Adha%rdférs or a salt

thereof. In resent invention includes a nethod of
preventing é@ﬂ?%@? ?3@¥|%ﬁme g@FE%tab|I|2|ng breathing rhythmin a subject

in need thereof. The ﬁmduotmbmhudumdﬁ,ﬁaﬂmet tsmxepuae‘dl&ﬁhm michidesa ng to the
subj ect an eﬂ&mql ceut formul ati on gpnpr|5|ng at

| east a pharfiaceu |8§FP I%b%%ﬁ?ﬁﬁ?@z@ﬁ%ﬁ?é?méﬂﬁ(ﬁfm?ﬁﬁfPﬂBH@n Snpound of

formula (1) verd tacsamimitherheatefulness of the composition and/or compound of the

15 invention in a kit. The instructional material of the kit may, for example, be affixed to
a container that contains the compound and/or composition of the invention or be
shipped together with a container that contains the compound and/or composition.
Alternatively, the instructional material may be shipped separately from the container
with the intention that the recipient uses the instructional material and the compound

20 cooperatively. Delivery of the instructional material may be, for example, by physical
delivery of the publication or other medium of expression communicating the
usefulness of the kit, or may alternatively be achieved by electronic transmission, for
example by means of a computer, such as by electronic mail, or download from a
website.

25

Compounds of the Invention

The invention includes a compound of formula (I) or a salt thereof:

30 wherein



I n one enbodi nent, adm nistering the fornmulation of the invention

stabilizes the breathing rhythm of the subject. In another enbodi nent,

adm ni st eworeg12744%e f ornul ati on of the invention increa®e3/us2oaie3s6

ventilation in the subject. I n one enbodi ment, the

destabilization is associated with a breathing control disorder or disease,

I n one enbodi nent, the breathing disorder or disease is selected fromthe

group consisting of narcotic-induced respiratory depression,

gnest hetic-i nduc&dachRQrae&hHé@gﬁHnMy H?@!kﬂ$§ib&gute§@id§ll§ i:yeﬁm%@qgmdmfeasgi r ag ory
epr essi on, ced.r irator epressi o ypnot i c-i nduce

respiratory Hg ”é’é}sﬁt] é‘?%é‘brﬁﬁpa g’ﬂr @’Yﬂ’é§b§*‘g‘%§?4§§§nﬂéﬂ‘r@@§%{?

anal gesi c- i rsdmmaadr@smm}thrryl ﬂ@ﬂ[t@t@&h@ﬂmy&iﬂl@@&u@dﬁﬂﬁ@iarﬂmﬂﬂa of

premat uri ty, obesi ty-hypoventi |l ation synd

hypovent i | at‘F@Wa‘s‘%%”f‘ ““H%'}ﬁtf‘é%‘ylélh’lr }t‘%%ﬁi‘éll% ﬁ%&%ﬁedﬂlﬁs&@% Orh[§/per capni a

and chrong c ,pR? Edietlihe/R téﬁ)llﬂ%lmﬁi@{lﬁe}%t%ﬁ tHe Gt RPcondidtingBpi-ner enmbodi ment,

the respiratory depression is caused by an anesthetic, a sedative, an

anxi ol yti c Xy&Rty-ratagdnotive é@@ﬁtﬁy-cm Qb@ﬁ@me bt-diyLrpsenspg-i.8-diyl, In

one enbodi mg,g{ane ] Q%lﬁgptg?&&aan Sfd,]i,)lt her adm nistered at |east one additional
conpound usef ul rtre feat hi ng di sorder or disease. |n another

20 enbodi nent, tﬂglsaﬂs clkefhgmbsmti@daﬂml FYWYL@OWWYPIQMSEH dtgl from t he
group consi %&M%&}%u& %@ORﬁla cr)I ,@ﬁ t heophyl l'ine, caffeine,

met hyl progest er one an re at éd 5entinergi c nodul ator, a
cannabi ntl d, andRéais Phﬁikakpnfelbstlme@/ékylanot her enbodi ment, the for mul ation is
adnini stered to th n e.us f chani cal
venti | ati on devi Sear IBBE Rl AeAMEERI AL ANIOR MR orShe

enbodi nent , smﬂsemfedramﬂhsdt iR, ﬂ\ﬁk Rﬂn@(m)@riérqeﬁ argl, mfbentaﬂﬂbpﬁﬁﬁletbgoa@m

i nhal at i onal

i nal kN ;rus ul ar,
subcut aneougﬂbsb?’%ﬁgl geroméYIl %e em[cy {Chm 35%;5?@11841??{6?% e F5 Ry 8‘313[@ $not her
enbodi ment, at edosubpiealical & lcarertdinmahe goap tbilsﬁ@}gliﬂfi,ﬁﬁ)tnoka dhdeeshet 0 nouse,

rat, fer t, uj. nonke 0 cat, horse, cow, pig and other farm
ani mal s.[§011lghd&ﬂ %%%ﬂﬂ‘ﬁé’ﬁ?ny{ ﬁghg’ubj ect is a human. In anot her

enbodi ment, the Rtislkgakil, anstieapayng aénflornula (1) is selected fromthe
group consi sting_of:

N- (4, 6- Bi snet hylg%ﬁrﬁ 1081 BREr 408y - 2-y1) - N, 0- dil et hyl - hydr oxyl ani ne,

N- (4, 6- Bi set hyl amiiqq; (ﬁ}iﬁ&cfa]‘m{aragi n-2-y1)-N, O-di net hyl - hydr oxyl am ne, N-(4-
Cycl opropyl net hyl ) - N- 6 n-p I am n %
[1,3,5]triazin-2-y1)- GSHPHE Weﬁ)ﬁ’a? RyiF Bk

N- (4- Et ) ami no) - N- (6- n- p’(l@@)ftl. ﬁmoﬂgbnéa%m ]etﬂ’oh@zahtﬁlAas&I or,
di met hyl - hydr oxyI amne, N-(Bis-4 '(# - met Ryl pr opyl am no))
[1,3,5]triazin-2-y1)- N, Ongihoed hyis nhyead dxiy b atiledond; and
N-(Bis-4, 6-(2, 2-di rretlhyhpéqpamﬁ,m%)asingye%oﬁ(l taﬁe%aZ' n-
2-y1)-N, 0 di rnet hyl - hydr oxgl am ne, Bi's-4

di met hyl propyl ani no)) [ 1, 3(i ?tiﬂr@dzibﬁndzh yild S!Dglﬁ)bmdn@tdh‘yi&@fﬂfdn,oks)lzaﬁ ni ne,

N- (4, 6- Bi sn-propyl am no-[1, 3, 50441 i 2dhDa-dbddic Do lid®ty! - hydr oxyl ami ne,

N- ( 4- ’ ¢ ’ .

( Met hoxy&Smet hypami no)la 6ag primgirheatyiRi o) H,1a1k3/, Substiteei ahkyz-wyl{ejlpir opi onami de,
N-(4,6- Bis t.riazi hydr 0x ne,

0- ATy - N ( PSESL ARRc bl 4G e TRy RS P i

N- (4, 6- B| S- pr}hpydyarsumomte[dm@l E]Ienylaz:bmt@eqléﬂb[erﬂyydd:)cbxyblaﬁtkyle);

6- ( Met hox y( h%{é %2 N2- propyl-1, 3, 5- triazine-2,4-di am ne,

N- (4, 6- Bi 5- PRSP HEEN, 3, 51t ri azi n-2-y1)- N-met hyl - hydr oxyl ani ne,

O Benzyt - N-(4 6- bi s- (i1 omydnatvidmeen], L’@I\E]}blfdl:ﬂZd it 2-1ym)bd}idmétshyshdyairoxyl am ne,

N- (4, 6- | 5 2 X I
64(1’ 2103"92' él?&&oﬂ[ﬂ}%‘?eﬂ?&iﬂflﬁg@%ngﬁ! ipf ig 1',,]329 bragh Pgﬁ'}fm]éla% roxylam ne,

N( 4, 6- Bi s- palqu,ltalm;m— [1,3,5]triazin-2-yl)-0-isopropyl-Nnethyl-hydroxyl am
ne, O-

Benzyl - N- (4, 6- bi s-propyl am no-[1, 3,5]triazin-2-yl)-Nethyl-hydroxyl am ne,
N-(4,6- Bis-propylamno-[1,3,5]triazin-2-yl)-0-isopropyl-hydroxyl am ne, 6-
((Benzyl oxy) (i sopropyl )am no) - N2, Nd-di propyl-1, 3,5-triazine-2, 4-di am ne,
N-(4,6- 20

Bi s-propyl am no-[1, 3,5]triazin-2-yl)-Nethyl-0-isopropyl -hydroxyl anm ne,

N- (4, 6-

Bi s-propylamno-[1, 3,5]triazin-2-yl)- 0- |Ssobutyl N- et hyl - hydr oxylam ne,

6- ( Met hyl

(t hi ophen-2-yl met hoxy) am no) - N2, Nd- di propyl-1, 3, 5-tri azi ne-2, 4-di am ne,

N- (4, 6-

I L r oa ~ r~1 2 O = "~ AN ~ I T T T 1 Al 21 [T D
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propyl am no-[1, 3,51triazin-2-yl)-N , N -di net hyt hydr azi ne,

N- (4, 6-Bi s-propylan-tino[1, 3,5]triazin-2-yl)-Nnethyl-N -nethyl hydrazi ne,
- (n- Propypantatas9d- (i propyl am no- 7- met hyl - pyrrol i di no[ PC3Askqy 062386l ne,
- (n- Propypar ni no- 4- di net hyl am no- 7- net hyl - pyrrolidi no[ 2, 3-d] pyri m di ne,
-(n-Propyl)am no-4- nethyl am no-7-net hyl - pyrrolidino[ 2, 3-d] pyri m di ne,

-(n-Propyl)am no-4-(i- 10 propyl)am no-7-

-propyl -pyrrolidino[ 2, 3-dj pyrim dine,
,4-Bis-(n-propypatnino-7prrroIHﬁLngkzﬁG-d]pyrinidine,

- (n-Propyl )am no-4- (4- hydr oxypi pertdi n-1-y1)-7-
met hyl - pyrrol i di no[ 2, 3-d] pyri m di ex

5
2
2
2
2
[

2
2

8-(7-thhy|-2-(propy|anino)-pyrrofﬁdfﬁo[ 53"

dl pyrimdin-4-y1)-8-azabi cygs .&fbmr‘ -3-01
N—(2-Propy|anino-?prrroIo[Z,Sd%gyrinidin-4-y12-N,0-dinethyl-hydroxylanine,
N- (2- (Propen-2- 15 H ll-a).

Kll- % gm no- 7- met hyl - pyriQh@EAbRGARM ¥ 18 [divdnd o Yid hit % Qndi Wl BY lsnhygioxyl am ne,
( Pr open- 2- y Baitiabond apg tha gpmpspng of bp veetiqndy# i AiSdripring of fyrrelaflenyr - hydr oxyl a
m ne, a salt thereof: o .
N—(2-n-PropyIan1no-7-nethy|-pyrro|o£2,3d]pyr|nldln-4-y1)-N,0-d|nethyI-
hydr oxyl am ne, N—(2-n-PropyIanﬁﬁq¢7 ﬂﬁfhyl-pyrrolo[Z,Bd]pyrinidin-4-y1)-0-
met hyl - hydr oxyl am ne,
N-(2-n-PropyIanino-?-nethyl-pyrn6¥Q[2,3d]pyrinidin-4-y1)- 20 hydr azi ne,

N- Met hyl - N- (2- n- propyl ani nogg- mit hyl - pgsrol of 2, 3d] pyri m di n-4-y1) -

hydr azi ne, T N™ N
thLEjnet?yI-N'-(2-n-propy|anhmo-?-mﬁthyl-pyrrgﬂ@[Z,Sd]pyrinidin-4-
ye-hydrazine, a salt thereof and m xtures thereof’. Pharnaceuti cal
Conposi ti ons and For ninloat kwbsliBSTHE is GR ebariddn isalils 8 ieidomphsisesinglke use of

phar maceuti ¢al , go. itions of a ast one.compound of.th vention or a
salt thereo 0?%9"p*Pac 2ok ?ﬁ‘é‘“pr?é‘{‘%’fj‘ge oF e % é‘r’n’%‘f“B%‘?fff‘”m“ 05" Slen a
phar maceut i oah sadichgest ti on may consi st of at | east one conpound of the
invention or a salt thereof, in §1for£l§yitable for admnistration to a 30
subj ect, or the pharmaceutical conmgesition nmay conprise at |east one
conpound of the invention or a galt| thereof, and one or nore

phar maceutical |y acceptable carrigrsN one or nore additional ingredients,
or sone conbination of these, ~Th ¢il.a§T one conpound of the invention
may be present in the pharnﬁceuﬁica cpnposition in the formof a
physi ol ogi cal | y acceptabl e salt R*such tas in cqmbepation with a

physi ol ogj cal |l y acceptabl e cation or ion, as is_wel] known ip the art. In
an enbodifent, the pﬁ&Pﬁ%@BUﬁ@EﬁW‘gﬁéﬁgswpﬂéh§’ﬁ%éfiﬂiFYWj H%Epicing t he
met hod of t hgd ANYSRSHIOAITRY cdi ot MhSh fdn8on 1sQ Aﬁﬂlﬂid‘ﬁf ofdoflR%E(0H) 5 bet ween
1 ng/ kg/day and 100 ng/ kg/day. In another enbodi nent, the pharnaceuti cal
conposi ti on$t 4§8theeefor practicing the invention may be adninistered to
deliver a dose of between 1 ngﬁtcg&day and 500 ng/ kg/ day. The
relati ve amounts of the active i Ngredient, the pharnmaceutically acceptable
carrier, and any additional irRAgredi ents in a pharmaceutical conposition of
10 the invention will vary, depgending upon the identity, size, and
condition of the subject tr@am NG @/ﬁhrther dependi ng upon the route by
whi ch the conposition is to bg adnidistered. By way of exanple, the
conposi ti on may conprise betwlen 0, % and 100%I-WAv) active ingredient.
Phar maceuti cal conposi,t.i &mﬁ; Lek N 0 15

i nvention may be suiﬁggrgaggve é%:%gggig%ﬁ%é%g??%ﬁgﬁﬁigga ?b%g%ﬁgl,

vagi nal , Iparsengiegiabondt Hpd CHI andttheanogewnsied! thegatentiorarsy, i ntranasal , buccal ,
ophthal mc, _j.n 2al 4 . S _Qr ther route of administration. A
conpositionp %@Lﬁ%giﬁﬁk@ﬁ(?Eéﬂﬁggggﬁgggﬁﬁﬁ’ggﬁnvention may be directly
adm nistered to the brain, the brainstem or any other part of the central
nervous systemof a mammal. Ot her contenplated 20 fornul ati ons include

proj ected nanoparticles, |iposomal preparations, reseal ed erythrocytes
containing the active ingredient, and i mrunol ogi cal | y-based fornul ati ons.
The route(s) of administration will be readily apparent to the skilled

artisan and w |l depend upon any nunber of factors including the type and
severity of the disease being treated, Jhe type and age of the veterinary
or human patient being 25 treated, and the I|ike. The
formul ati ons of the pharmaceutical conpositions described herein nay be
prepared by any net hod known or hereafter developed in the art of

phar macol ogy. In general, such preparatory nethods include the step of

v S



As used herein, a "unit dose" is a discrete anobunt of the pharnaceuti cal
conposition conprising a predeterm ned anount of the active ingredient.
The amounwoabizdiesacti ve i ngredient is generally equal toTtuseoidosmge of the
active ingredient that would be adm nistered to a subject or a conveni ent
fraction of such a dosage such as, for exanple, one-half or one-third of
such a dosage. The unit dosage formmay be for a single daily dose or one
of nmultiple daily doses (e.g., about 5 1 to 4 or nore tines per day). Wen
mul tiple daily doses are used, thgkygb@—ﬁbsage formmay be the sane or
different for each dose. N“Al t hough the descriptions of

phar maceuti cal conpositions provid Qerern are principally directed to
pharmaceuti cal conpositions whijch sui table for ethical admnistration
to humans, it will be undersg N Nfﬁer il1led artisan that such 10
conpositions are generally surta?je forl administration to animals of al
sorts. Modification of pharmaceuti cal ébnposrtﬁ&ﬂs sui table for

adni ni stration to humangebRblidet:, f@sé%ﬁl@y &9%@1@%@&?%&@&%&9@ abl e for
admini stration to various animals is well unders and the ordinarily
skill ed vet d¥# fianbie ﬁ@hér&rﬁébmbfhet:ommndleéfhgmvesﬁdmpezr pwrolpstigidireodi f i cati on
with merely @ndid@RY%: 2 kdi AdYor €Xperimentation. Subjects to 15 which

adm nistration o 9 he pharmaceutical conpositions of the invention is
contenpl ated include, but are notRL niXe® to, humans and ot her prinates,
mammal s i ncl udi ng comrercial ly rel efant mammal s such as cattle, pigs,

hor ses, sheep, cats, and dogs. yenbodi ment, the conpositions of the
invention are fornul ated 20 usih ngipr gore pharmaceutically acceptable

excipients or carriers. In o o neYit, the pharnaceutical conpositions
of the inyention conprise a ther%peutr ] IIy eff tive anount of at |east
one conpound of the invention and a phar rraceutr |1y acceptable carrier.

Phar maceut i cal | ylmageepbadimenicée compand vshfoﬁmla(letswsieétad fromn igd gﬂd@: but are

not limted to wat e sal i et hano ot he

phar maceut i gglfsfls)}g%ﬁ{ég%?%% g@%%ﬁ“"é’@%??éﬁ%‘a@%g l)afg BB tes and salts of
organi c aci aisdm@qaﬁmb a$-(46- B'&Shﬁ&lS}Qalﬂlﬂd- ns, bpﬁazﬂh%r)metmmetawy accept abl e
carriers ar l% ri be%élg p%ﬁ S Ph%r nmaceuyti ¢ Sci ences 1991, WMack
Publ i cat i on YOy BRF %Opro methyl)-N-(6-nppygp ﬁf“r"P L3:diaga2a k0l vent or
di spersi mn E@@ldﬁﬁétﬁﬁlﬂiyaﬂoﬂy]ﬂrgmeﬁ@f(it Eﬂ@fﬁﬂhﬁ)) Nr\/@etﬁ-rar 8%&%@ [1,3,Bpliaeed- (for

exanpl e, glﬁcerol praopyl ene yco and l'iq ethylene gl ycol, and

the Iike), <Suibrdsl-dmeiit-irdseianing ot (Biuhg- (%W&Y%P@EWIF@) The proper

fluidity may; bejmidtgined. duflahyreﬁgar&yﬁml&yrqt(ﬂe 4@@2 #f a coating such as
| ecithin, by the mai nt enance of the required particle size in the case of

di spersi on QWéFfWPI?WW%))Hf 3 élrrarzab%-afitl\éf) danetpdrivdnyleminen-(Bst4don of
mi cr oor gani mdmhmopmrn@yﬁg,ﬁ?ham@ MR ()C%‘@frﬂelﬂgﬁ fafb larfiR Narhdfunga'

agents, for exanpl €, parabens or obu scor aci d,
t hi mer osHl , Bimetprongamined ], 3l5ﬂfrlﬁﬂw} Yé)a‘-‘éé%dlmethywwtflowlb@lm &Fer abI e to include

isotonic a | cohol s such
as nanni to?mﬁtgog@%fhf Zl $)e6 {pﬁdgggéﬁn% 21?3?% gﬁ&%@@ dé%g“éné% éor%t%r on 5 of the
i nj ect abl e Bonpowilamionsl, Bséyrlfmal bwbtf@rmefhablmirowminm rmrsyrg\r {46-blse

conposi tion I £ al um num

m)gst ear at 5%g¥1§%§{$a[tl Qﬁ Zﬂxeﬁle}@g&ghﬁgnf R. (t4 60}‘5’13 gréglgﬁl?t ically acceptable

carrier is hiot,SPiB@- Zacbrk)med;oxylamme 6- (Methdiry(xmlhﬁ)anmiﬁ Neapyrope- 18mpl oyed in

adm xt ur Gon entr Ci nt.s ally acceptabl e
or gani ¢ %)rs }Mlncz)lrn An CORREy ZA 6?( ‘B%‘ﬁ%lgb %3 Sfﬁ‘?} ?emfm@g parent eral ,
nasal , mhahﬁtmq;ﬂrmhuw inBeyBNQY,S; blgsplbpﬂirﬁme{?us,S]thifz?ﬂrns%mieﬂ@nt eral, or any

ot her suita de of adm.ni str art. The phar maceut i cal
prepar at i onB ‘ﬁr@fﬁ)’ TRt &’%?é’depg ‘f“f ‘d{éitrr‘aéﬁa“%ﬁ&&g‘sffﬁ‘?wlauxr liary agents,
e.g., |ubriganbsianfih€ SN ROt RE:-2 SA- Nh‘llldqi’-r@;ﬁﬁw 1%9&:5% BYaRkene, ROUl sifiers,
salts for i nf% uenci ng osnotic pressure buffers, coloring, flavoring and/or

aromati c sulstERoEeYIngeg! -4 Ff]ér”fzi‘k%yi)‘ﬂ@??fﬁ@? Nymethyhydssisinties Onher e

desi red i t Be@hNRI(4BOS-YRpAGRRLT1,38] tgazm Qlyfyefrr ea@ahf,qe&yenag@mf@ 6 As used
herein, "additional ingredients' |nc ude, "'but afe not limted to, one or

nor e i ngr ed B0 %»51%"2&‘5%&1})é)s'SQPIBIPféthfé}@eﬂﬂmwaf‘5 carrier.

The conposition of the invention may conprise a preservative from about
0.005%to 2.0%by total weight of the conposition. The preservative is used
to 20 prevent spoilage in the case of gxyposure to contam nants in the

envi ronnent. Exanpl es of preservatives useful in accordance with the
invention included but are not Iimted to those selected fromthe group
consi sting of benzyl alcohol, sorbic acid, parabens, imdurea and

conbr natr ons thereof A partr cul arI y pref erred preservatr ve is a

Y ~ r~n7s a2 "~ NN P Y A ~ r~nzs 1



30 in an anount of fromO0.01%to 0.5% by weight by total weight of the
conposition. Particularly preferred chel ating agents include edetate salts
(e.g. diswdiorvegdmpate) and citric acid in the weight rangasediiabozes 0. 01%
to 0.20% and nore preferably in the range of 0.02%to 0.10% by wei ght by
total weight of the conposition. The <chelating agent is useful for
chelating netal ions in the conposition which nay be detrinental to the
shelf life of the formulation. While BHT and di sodi um edetate are the

par ti cul ar | y(pmefiety)esbpapl i) @?ﬁimm,}&ﬂ@ipﬁébfﬂQi,kﬂ%zﬁﬁ%ﬁ—diﬁﬂﬁ@,ﬁﬂ hyely for
sonme conpounds, other suitable and equival ent antioxidants and chel ating
agents may Hessrosyainorlldediiprersf otk Onsenrepybbydemsiiinitd N-Hoke skilled in

the art. Bis-propylambdod[U 3¢ | SHSRENF-ONSHLIBY NOEe Ry SRALEHatiik g convent i onal
met hods to achi eve suspension of the active |ngred|en in an agueous or

oi Iy vehi cl dMefyyl{Bvinpdenefyiresteaxyjaminq)de, N4-diprapy b hpiSeriazipe B -diagyieg, i sot oni ¢
saline. Gl w.yehrel Gk AL ) b g Qi esters, ethyl
al cohol , Q\/e)é\étxléi'ji&t;:BgSJ %??yéﬂgihgﬁﬁ%gftg{rzéﬁ%?gm ??}@g@%get@eiyawg{h&%r coconut oil,
fracti onat edydiegdembieeNdd.p-Sis-padyliniterd &B,5biidzin-2wOH-adhyl-Naudtylpar af f i n.

Li qui d susp i fuEther. I, § S addid i on | ngredients
i ncl udi ng, glgtéﬂoggtgm[ﬁ?’ﬁl}lt(%!gtﬁtﬁsgfélog)agg@gZ?’%’gﬂ gﬁzgl%%gﬁ (gl(%%glr@?%géﬁ rIj wetting
agent s, enulhgifoyylayinageNt(E;Didetmlanenedhyl)pnies€N-at-propg)anbind-f er s, sal ts,

flavorings, l-ar.l ng 3960t 4 syeet eni.ng, agent Sy Al Y. sUspensi ons may
further co mglf’lg’s? @méﬂr?% S@Eﬁ’ﬁ%ﬁlg@g} @ggor’ﬁy 5%%%?‘9@11 13% rﬁtl%lmég%ﬁlt?%ylb"n cl ude,
but are hdt prapylteednd-o-N-@eprbpitoimyd Bghjtrhyid2edeNAl-aditheddi-bl e fats, sodi um

al gi nate, pqlyvinyl pyrroli umtr ant h u cia, .and cel |l ul ose
der vat 1 ves SRR R o B b e A b Pnsse,

hydr oxypr opy 1,8 s&tiiwh-2-et)NDedige thidRiourosglagpes $64s-QW-(wet ti ng agents i ncl ude,
but are not limted to atur, -=QCCULT | osphatides such as |ecithin,
20 condensat®' ﬂhﬁ?ﬁﬁﬁﬁ?gﬂ' mﬁﬁLg¥k9W@Hgyb§gggnWF Hﬂ@dF&FP§m§hﬁ’j with a
Io_ng C“Si n &iié-pﬁlafyiiﬂinaﬁi—ﬁiﬁﬁgiyl)armnb}l[1<’;B|,ﬂ&[a'fzi'n@l—{jl?ﬂg(?—fd(ij[ﬁiflﬁ)illh?di'o%ﬁélﬂin@, faéI ty g
acid an exitol, or wwth a partial ester derived froma fatty acid and a
hexi t ol ﬁh?ﬁ?'&%‘&(&t .@“kﬁ'&@%&@éiflﬁw'éh%Sléffﬁ'éa’r%rF'é:N’O-dlmethyl-

hept adecaet hy#ieaaxne et @BRLIN- @M URXYSEDVA-SRRUSBLRILR[ 1, 1R eals, and

pol yoxyet hyl ene sorbi tan nopnool eat e, respectlvel%%. nown emul si fying
agents 25 i hePulifacthydydioxgamye, Ni(ed bdtiog-21dép4hi%, and acacia. Known

preserVatiV%@ntbd}%ié%fo[1§?3!§}n@1'i_ﬁeé&0$(_l%2!lmlb?%(ﬁﬂ-t_ri&?ﬁhw)JN,@I hyl, or n-propyl
par a- hydr oxybenzoat'es, ascorbic acid, and sorbic acid. Known sweetening

agent s i ncl diesthlipidraxylampnee 2,6ty e westipylapingpy ) Blverimide byD-N0r bi t ol , sucrose,
and sacchar ighnettn9 -obgﬂhxﬁiﬁg, -@6-@9&‘3;%- }Bﬁyl:fn%fmo-gi,ﬁ,gﬁﬁz&%{??—gﬁh\?ﬁ@-' nclude, for
ar frn, an conol. 3

exanpl e, beeswax, d paraffin, cety Li qui d sol utions of
the active HheatisdivdmzinenN4éodbupropyloninby1.8S]tverin-g-yiey-nizthypNepar ed i n

subst anti al : TRl 0 aui 151 _ . oriqmry difference
bei ng t hat %ﬁg&&?ﬁ%\%ﬁ?,ii@?y yé)r?l'ﬁm{loség ipg?gﬁ\lc}g%{ﬁI%j{agpﬁzap)t)l{]qgﬁm?d}sapended in the
sol vent . As dipygidhidiey, &i(nPrapw!)doinbydilgulrainos’-optdyihinohidiood®r i ses a

bon- tai ni.ney:l 1 gy | whi i.bits.a | I h t
Chan wat or , PR A FrRhEEHo F AR MMER AN BUApERT O of The

i nventi oIt mejpycoudind, 3én-@aplgahinbdgi-poppiunend-3- deseyliphbedidad 3+ egard to

| i qui d suspensi.on Lt, -bei.ng under.st pad t hat pendi ng agents will not
necessari | y(?lg’ly Hmb‘ﬁ’gesgﬁﬁl:tlaﬁ(ﬂigrcgf’)ﬂ? ll%zlgip\)/’g(’li“h‘boiggidiwfm?'%" ’%é(“’s sol vent .
Agqueous sol PeipiyBarhincludeydibooypigxidiipl-el)-7wadte ,pyasiilihG 08 Apyeinfdihé,se. O |y

solvents in , r exanple, alnmond oil, oily esters, ethyl alcohol,
veget abl e oﬂ'@ggﬁk{a'%éfgpyﬁ?l’g@m"grmbH’i‘ﬁ(}@:}@@%‘m!"%ﬁ'@bconut oil, fractionated
veget abl e Ohiaﬁicyaﬂ[(i.Zﬂ}ﬂ(ﬂérﬁj-ogN—@-R‘rﬂ;ﬁ}hﬁzﬁﬁohﬂ%ﬁdlo%ﬁ(ﬂfy)ﬁidﬁdinmy&ﬁer ed and
granul ar_ fornul ation f pharnmaceutical preparation 10 of the invention
may be p:T'OepEF%‘&I%?H%Y%H%WHW&(s,P}"’i@t']r?hylfaé?“i*ﬁﬂ"&teiﬂﬁhs may be admi ni stered
directly topa@sbizafyrimitaed.yi00-&XRMPL-Bydrd:Q1haidMN @ObRIySn-21 0 fill

capsul es, or to prepare an aqueous or oil susPenS| on of solution by

addi ti on of Y'&ﬁ“'ﬁ@{ﬂéﬁﬂ@’@b’“@‘i@&y?’C\}l@ﬁ?mﬁlé"‘m%@éﬂ%,1yléé(éiﬁxﬂﬁmtlﬁe1§é2-flor nui ati ons
may further [ . I.SPeE SHRINQ: t4] , a

suspendi ng ggggip@‘g’ﬁ]d&g@%%ys%%? g@%‘q{%ﬁﬁ ? !i) %g?ﬁrﬁmgxﬂ&a %X%I?lgk “such as
fillers and sweetening, flavoring, or coloring agents, may al so be incl uded
in these formul ati ons. A pharnaceutical conposition of the invention may

al so be prepared, packaged, or sold in,the formof oil-in-water emulsion or
a water-in-oil emulsion, The oily phase nay be a vegetable oil such as
olive or arachis oil, a mneral oil such 20 as liquid paraffin, or a

conbi nati on of these. Such conpositions may further conprise one or nore
enul si fying agents such as naturally occurring guns such as gum acaci a or

o o, e B N o o o



These enul sions nmay al so contain additional ingredients including, for
exanpl e, sweetening or flavoring agents. Methods for inpregnating or
coati ng avoeberd7adoowi th a chem cal conposition are knowrcCirrostéig/oeasse and
i nclude, but are not limted to nmethods of 30 depositing or binding a
chem cal conposition onto a surface, nmethods of incorporating a chem ca
conposition into the structure of a material during the synthesis of the
material (i.e., such as with a physiologically degradable material), and
met hods of absbniPropglaatinE@fuedysparoldR 3d]psomidid-on)ap-ngtkypensi on i nto an

absor bent terial,. w or haut , suhs ent .drying. ..
Adninistrapﬁgﬁwkgg@ﬂéf%Q%QJ?é%%Wﬂﬁyg %gaﬁgﬁqg?ng%%HgWHV4§pfect what
const i t ut es 3ragihé, @CMette-ANRURBropyIfiBinb ITahapgplyirelof203dpilratidiensylyvay be

adm ni stered to th jent either prjor to or after the onset of a

br eat hi ng d?f%ﬁﬂafa?ﬁ\éﬁ- ity i-Fep Progalgeings g o Hes f%%éé@@gfmlggl-w | as

st agger eds dogagasziiBya 9k R MEhRARE Bakdty or sequentially, or the dose
may be continuously infused, or may be a bolus injection. Further, the
dosages of the 10 therapeutic formulations nay be proportionally increased
or decreased @nkibsboad egmbYniihsr ieXingeishes of the therapeutic or

prophyl actic situation. mni stration of the conpositions of the present
invention to a pati enthe qopeperdapf e vaptinranay bywrapaisd agcerding tp e hunan, may
be carried i . iods of tinme
o foct i vo. t & p MY MuRLALGE S nle IR RRARI (Rl BEE: k. “an

ef f ect i v&0 angngpits gfd qopditiensalesgpibed hecein owp bemadified tosdlawytha pepredioewé a
therapeuti ¢ (& ftbulRYe H8hY%ARTONM Nt hOuFATHA! Ao BHGH BThdguRalh Vi Ly of
the particular conpound enployed; the tinme of admnis ra%lon; the rate of
excretion ofthadye Thenpemdichidaé heteinatd iotendsd to Hstratelatt metriimit he her  dr ugs,
conpounds or terl al S i i.pat.i w.th the conmpound: the state of
Che’di sease G ifrfltRelt SPELRALh flnttd fud R F BROGERAR® Sl b and
prior nedi calthhiisteotion. of the patient being treated, and |ike factors

wel | - kno in the nedical arts. Dosage.reqi S be adj usted to provide
t he optipgn1therapeuﬁ%8n?$§g%ﬁ? POR °£§gﬁ5$25n?gﬁépﬁpma$€¥@gd doses may be
admi ni st er edudadslvy addititef dpsdmamymbes, [ hpperatkoandl-diyylseoit eedias | ndi cat ed
by the exigencies. of the therapeuti i tiQ n-li.mting 25 exanpl e
of an effecFPW8WH$§%“@§HE§dEHSB%W%¢§¥§%%@%F6‘Q§H€%§ﬁd°8¥£%%e invention is
from about QhBdina1@! ik@rnadichtdC/TNBE HBs@ftediRyy WScBhhd per day. One of ordinary

skill in the art would be able to study the rel evant_factors and make the

determ nation regardi ngcit he effective anount of the @hﬁrépgutic conmpound
W t hout undue experinengation.H3g$he copgpound can be agm nistered to an

ani mal as frequentfy" s Several—t+mesRUNFXYR? or i €-may Me admi nistered | ess
frequently, suchgas- iday, once a WEEK,™ ONCEAENEF N Riveeks, once a

nont h, or even |less f,requently, such as once ev%ry several nonths or even
once a year or less." It is understood that the anokint ofHconpound dosed
per day nmay be admi nistgsed, in non-limting exanples,ggvery day, every

ot her day, every 2 days, every 3 days, every 4 days, or every 5 days. For
exanpl e,26M th every other day adm ni str&hemeeil a 5 ng per day dose may be
initiated on Monday with a first subsequent 5 ng per day dose adm ni stered
on 5 Wednesday, a second subsequent 5 ng per day dose adm ni stered on
Friday, and so on. THe afidtlegugicya cdmiduad doBanvi (1) be( ) eagibk prepppar ent to

the skilled,artjsan and will depend upon any nunber. of factors, such as,
but not |inPYEFUE5e a&ﬁ@“?%% S&H@ﬁggh)@?ﬁw aﬁll%%lﬂﬁf*@wg%m@if% treated, the

type and agemafo-gyheloiiifBdine, edsgectifely (dhedlogpge | evel s of the active
ingredients in the pharmaceutical 10 conpositions of this invention may be
varied so as to obtain an anount of the active ingredient that is effective
to achieve the desired therapeutic response for a particular patient,
conposition, and node of adm nistration, w thout being toxic to the
patient. A nedi cal doctor, e.g., physician or veterinarian,
having ordinary skill in the at may readily determ ne and prescribe the
effective anmount of the 15 pharmaceutical conposition required. For
exanpl e, the physician or veterinarian could start doses of the conpounds
of the invention enployed in the pharmaceutical conposition at |evels |ower
than that required in order to achieve the desired therapeutic effect and
gradual ly increase the dosage until thegdesired effect is achieved. 20In
particul ar enbodi nents, it is especially advantageous to fornul ate



t he conpound in dosage unit formfor ease of admnistration and uniformty
of dosage. Dosage unit formas used herein refers to physically discrete
uni ts suiwedorm7uept ary dosages for the patients to be tceatSed;/0emssh unit
containing a predeterm ned quantity of therapeutic conmpound cal culated to
produce the desired therapeutic effect 25 in association with the required
phar maceuti cal vehicle. The dosage unit forns of the invention are dictated
by and directly dependent on (a) the unique characteristics of the
therapeutic conpound and the particular therapeuti & effeqt to be achieved,
and (b) the limtation *lnhereji in the art of conpodnding/fornulating such
a therapeutic conp geat ngnt of brea i sorders in a
patient. 30In one enbodihent, —the~coMpsi®ions o ednvention are
adni ni stered to RRe pat eft? i n dosages That raﬁgeNfantgne to five tines
per day or nore. |nRanother enbodi nent, the conpositiong of (vhe i nvention
are adm nistered to the patient in range of dosages that include, but are
not limted to, once every day, every two, days, Riyer¥®hree days to once
a week, and once every[two weeks. It mnll be readllyqapparent to one
skilled in the art "Nt he f HEgrRency, dn1n| ran of the various
conbi nation co p' tThe T hventlon"w r 4hnn§ubject to subj ect
dependi ng on mahy factors |ncIud|ng, but not Flnlte to, age,,.di sease or

di sorder to be 5 tr®ated, gender, overall heal t h,R‘and dther( ctors, Thus,
the invention should not be construg ﬁggpe Ilnlted to any particul ar
dosage regine and the precise dosage an onposition to be admnistered to
any patient will be deternined by the attending physical taking all other

factors about the paty f entlon for
adm ni stration nmay ben5EF% e ygﬁgg%qg&Tﬁcggl 81(Q§I%Tl h?Pmy dbout 7,500 ny,
about 20 ﬁgIlwmabbmﬂWEpﬁﬁﬁnwgﬂmam@uﬁpA@mnvmgmﬁ@nabpuNzﬁ«ﬁ@&tng about 80

bbout 5. 000 g P8 TP 488 be e S, 688 g TR uB0 G wbout

3,000 ny, abbbnnﬂthMMmsdmuhtq@n@ﬁ&emgthMQuhe%wﬁ@nh&yab@uumZ 000 ngy, about

5 ng to about about 10 to abou 750 , ahout 20 ng to about
600 ny, 15 & dlﬁ?“ %%“ﬁ% ¥R O ‘B"Su“fm%eg%bt‘r&‘eng% ‘ﬂtﬁ‘“‘%‘“ﬁo@%&'ﬂ"eb@o my, about
50 ng to abdit ({RQD-alkgyy-Hhdkillan@ite, g Hyaragiae U N 2GR thah@idzinéR 'mey-t o about

200 ng, o] 0 t boyt 150 d all whole or partia

i ncr emenr(P W@ﬁ%@t\ﬁg@ 1 “‘azmen%nowe‘ij @%ﬁ@]m&}em‘? the dose of a
conmpound of the invernhia@niisifide@uafoub aQeoldtiddorants-akaltot®MCqn M. 1N some
enbodi nents, a dose of a compound o 20 the invention used in conposi tions

descri bed hAaPRPRIFGANIQEOr PROSR S EOMATNDD Athigoreapic praganigbise.dbwsided 4, 000

or less thag s@lb@éﬂ ofd, ;‘thﬁﬁmn@ vihesa tﬁeﬁ@d&tl&pglﬂlm&ecﬂggrﬁ%d a‘?hntht%§ts than
about 1,000 ny, | ess than about ess than about 600 ny, or

| ess than aEfé‘tRe“ E)Ohlﬁﬁteé’rmllsééﬂée Itlwnanmédquﬂﬂﬁg)r beramiewdtméﬁi)about 50
my. Simijarly, in song,eedichEeiction, A0S J(’ﬁﬂ»

descri bed herein is 25aless£€han ag%ut 1, ;ﬁgmﬁhé?ﬁﬂpggth an about 800 nmg,
or |ess thaﬁma%@uﬂﬂ%OUmﬁﬁ“ﬁ@ﬁﬂheéeyﬂﬁ@ﬁ(Xbeuﬂﬁﬁﬂ@ﬂngmﬂmﬁn¢éss t han about
400 ng, or LEsscHidiansahams. m; r less than
about 100 ng or esg tﬁanuég gq&i,qﬁﬁs e@ﬁ%ﬁ;mﬁ%%? %”8 ng, or |ess
t han about @aﬁgm)@ﬂmhegﬁuﬂhaﬂlabnuﬂiﬁshﬁyaNeﬂhke§ea&hanahmma 20 ng, or

less th bout 5 ny,
or 30 | ags. LAR EENGRE of 695 gL FRON IR pn BBt @R efan “about o, 5

ng, and ZAnypafid Statfdntmmmhmngmn pargtiiabr érpatiematoprodies éafred compounds I n one
enbodi nent invention is directed to a packaged pharnaceutica
conp03|t|on0%%n%@ §®%§dwnl%ﬁtainer hol ding a therapeutically effective
anount of a conpound Aifentaheely,mveEltbisﬂmental:@ﬂ&a Ofs-anfinCrIbd MALiON W th a

second phar nmace i nstr s .for 5|ng t he conpound to
treat, preveel"tu‘["mlij t§f£8§Q®«5H£?%?w @@ﬁbY@ﬁ@mhgz NESY /Y Y 4di sorder in a
pati ent . Thﬁ‘ydu&ﬁl{EIR 'elonNaiRA e an atpp@buae§pratrw0rrpeae&ba@rttemtt%mgghdl ng the 5
pharnac§§t|cal osition. For exanp in one enbodi nent, the container

is the cka’ﬁfgﬁ@lc greanip Atsa i huofuse dEﬁ‘t‘ﬁ? rerpeanicef formpia/ddiwhesr | n ot her
enbodlnentsR%m@qsgé&ka&ﬁgq is not the packaging that contains the
pharmaceutical conposition, i.e., the container is a receptacle, such as a
box or vial that contains the packaged pharnmaceutical conposition or
unpackaged pharmaceutical conposition_apd the 10 instructions for use of

t he pharnaceuti cal conposition. Mreover, packaging techniques are well
known in the art. It should be understood that the instructions for use of
t he pharnmaceutical conposition may be contained on the packagi ng containing
the pharnaceutlcal conposition and as such the |nstruct|ons forntan

S I T b "




20Rout es of administration of any of the conpositions of the invention

i ncl ude inhal ational, oral, nasal, rectal, parenteral, sublingual

t ransder twel2p12¢a7a9¥ysnucosal (e.g., sublingual, l|ingual, @eCcrarss)iwersas,
(trans)urethral, vaginal (e.g., trans- and perivaginally), (intra)nasal,
and (trans)rectal), intravesical, intrapul nonary, intraduodenal,
intragastrieal, intrathecal, subcutaneous, intramuscular, intradermal, 25
intra-arterial, intravenous, intrabronchial, inhalation, and topical

adm ni stration. cl Suikiabl e conpmsltlons apd“dgsage forms include,
for exanple, tablets, ghpsuIeSWV@aplets ;glls gel g@ troches,

di spersions, suspensi sol utt+ons, sxﬂﬁ‘ SN granu ds, transderwm
pat ches, gels, powdg 6@@Iets magmes; ngﬁﬁéés, creams, pastes,

pl asters, lotions, discs suppositories, liqyjd sprays for nasal or oral 30
adm ni stration, dry pomde@;or aer osol i zedMitp nulathns—ﬁxw i nhal ati on,
conposi tions and fornulat)gns for intravesical adnilhistration and the Iike.
It should be understoodgﬁ* t he fo&mﬁﬂanons andmcgnpositions t hat woul d
be useful in the preseg bﬁiqpt Ron —are—net I/Q]Lﬁdﬁﬂp tre particul ar
fornul ations and conposltlond that are descri’bed héteith. Oral

Adni ni stration For oraR appl itt aghon, particul arlgy SU|UabIﬁ)are t abl et s,
dragees, 5 drops, suppositories, or capsules, caplets and gel caps. Q her
fornmul ations suitable for oral adm Sckiest i on i nclude, but are not limted
to, a powdered or granular fornulation, an aqueous or Oh gﬁsgen5|on an
aqueous or 0|IyCSOIut|Ud*R% past e, ¢la gel toq;hpaste mput hwash, a
coating, an or ﬁlnse (MEy an enuys%pn. Th@'db#pB%ltlons ﬂ@tended for oral
use may be prepar, accordlﬁg@td)gny\neﬁhod KRown i n_t hel ar and 10 such
conposi ti ongl w tain one d?ﬁnDNe gents sel ect ed”% NGHI oup
consisting of inert, non-toxic pharnmaceutically eXC|p|énts whi ch are
suitable for the manufacture of tadBVets. Such exci pients jnglude, .for
exanpl e an inert diluent such as |actose; granulatﬂﬁb“aﬁdmd§§ﬁmﬁébratlng
agents such as cornstarch; binding agents such as starch; and | ubricating
agents sugch as magnesi um stearate. Lolahlgets may be non-coated or they may
be coated using known nethods to achieve del ayed disintegration in the
gastrointestinal tract of a subject t her eby providi ng sustained rel ease
and absorption of L8y 36ldtfiel AL Hehinife oLy SRRl Gya gt eri @l such
as glyceryl nonostearate or g er earat may be use coat

t abl et s. FumwhéppbWMﬂabydﬁsmxaﬁpk@dmnmbképsmmuymbesamhmbﬂNwﬁmmgNﬁethods 20

descri bed in 160 2 4, 26 74 to form
osmoti cal |y & %me Qg h?& Zéil\lfa?f?sgz“tfla@i e! £ 5818)r1 %drgizsnemay fugﬁhtgra U i se a

sweet eni Hy a@enmumanhhmMmrlng agent a colorlng agent, a preservative, or
sonme comnbi nation of these Hn or der Ho gro%lde fg pah ceut IIy el egant
and pal atabl e pr epar af 8™ A <EAPRIE: 2.2 SUBHS rdng 8“5%? % ngr edi ent
may be made (XJH) ingn apRbprpfyHi@lcag bt kylvae genddaib en nonmpeis bi dr@éhic Such as

gel atin. ha ul es .conpri se th ctiye in edl and may further
conpri se ad WFl %§P$?§8W5ﬂf%ﬁp ?ﬁf?ﬁﬂ?@@ﬁa?% 10 LR léa‘ﬁﬁ ihert solid

di | uent sucbloasedcqahxamamt@ﬁ;ﬁd@@mabeneaceal ﬁblﬂlﬁglﬁﬂ%ﬂﬁ@icﬂuct@‘(]lba@:{ hn. Soft
gelatin capgﬁ1es conpri sing the active_ ingredient may be nmade 30 using a

phyS|oI05%c Svﬂﬁ@dﬁadgbpéE@BWﬁ%@P?(gﬁnlsﬁ%ﬂmaﬁﬂ@@]% iHKoxBleh soft capsul es
conpri se t hgagkiinee(ii) B BY@aE SN, N-WNRE Nor TRY 2 RdrMixed i NprAat g or an oi |

medi um such as peanut oil, liquid paraffin, or olive oi
appropriate aprotic or plotic solvent containing an inorganic or organic base to

produce desired compounds of formula (IIT) (Scheme 5).
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For oral adm nistration, the conmpounds of the invention may be in the form
of tablets or capsul es prepared by conventional neans with pharmaceutically
accept ablwoexigimat s such as bi nding agents; fillers; Ipabniscants23s6
disintegrates; or wetting agents. If desired, the tablets nay be coated
using suitable nmethods and 5 coating materials such as OPADRYTM fil m
coating systens avail able from Col orcon, Wst Point, Pa, (e.g., OPADRYTm OY
Type, OYC Type, Organic Enteric 0Y-P Type, Aqueous Enteric 0Y-A Type, OY-PM

Type and OPADRYTN White K18400) |qU|d preparation far omxalr?

adm ni stration be |H2 e formof 10 sol L ipns,., syrups P suspensi ons.
The liquid pre |ons e pr& ed by onal s wth
pharnaceuticaLL& ceptable add] t ily ygh as suspendhmg gents ge. g.

sorbitol syrdp, Netiyl cellul os rogenated edi bl eNf até) N enuIS|fy|ng
agent (e.g., Iecb%8|n or acacia); -aqueous vehicles (‘e.g., alnond oi
oily esters or e al cohol); and preservatlves (e.g. g for propyl
par a- hydr oxy benzoates or 15 sorbic acid). Liquid foréuiatlo s of a
pharmaceutical conposition of the irgegshé on which are suitable for ora

adm ni stration may be prepared, packaged, and sold either in liquid formor
in the formof a dry product intended for reconstitution with water or

anot her suitabl e vehi ﬁiﬁetmm&astp@c:usﬁmoﬁdslatg,k;ﬁhmrm&ﬁm&q;\vmaactI ve

i ngredient may, for exanple, be 20 by conpressing or nolding the
active i ngr suFielepyrigpdingerammopnds qf IfPfBWE' (o mwb@p@mﬁ:ci froman apneprigibent s.
Conpressed taRymhed maﬁoﬁa%oqa?ﬁgﬁrmdwopms mmlcﬂ}e‘%éz\l,ﬁuftdﬂ@ e devi ce,
the active ingredient in ree-flow ng for as a powder or granul ar

prepar at i on,rewgetivelyal | y ni xed with one or nDre of a binder, a lubricant, an
exci pient, a surface k gggt ed tablets
may be made 25 by nnlgklkmqﬁﬁggyéﬁl ab?gh@g%gﬁgé%g&%? tufgdggoghe active

i ngredient, f@hwhmﬂﬁh@éwnmua4hyﬁaoehbpwbh@ﬁ@dKPVBnapahdmaﬁCkéasnaSUff|C|ent
liquidt i 1 [ P \i a i pi ents used
inthe maduranar Bl R SR AR et AR PR B Py

di l uents, gﬂanmkatwm@adﬂdndhsgn&egm&hmm@u&g&hﬁs&dhmpan@m@gents and

Iubrlcatlng agent s, persin ar e not 30 limted
to, potato §§g drdg R CBQBthﬁ$‘¥°?%%g8$%ﬁg%?Qt'ﬁmﬁﬁgﬁﬁqgﬁqk%ﬁ% ‘active agents
i ncl ude, butsulamigted af rediictivd a‘:lkiylﬁtmn vathdinhdehgderiy theprdspltabea rediamn di | uent s

i nclude, but are caIC|un1carb§ﬂate sqdi,um car bonat e,

| act ose, mi PG P& %Fﬁl%oh@y@é?q(ﬁ‘lzb%oél linpifipg PP S%QBH}&F YRy 45 dym hydr ogen

phosphat &5 | ep;@hc&gdemnatphm&phampemmiﬁrmezgécatrambaﬁmfbgto@ﬂgldude e RGN at :j ng
agents inclu ut ted to, corn starch an gi ni c_aci Known
bi ndi ng agent '%St S 3513%“ Og‘g{l) 2P @ SABEIYenherignagingympsiityipd a‘JéiB%féXXH)

pre-gel ati niizRdcto@ivAR (Pl BlaBlbxy-POANMARMNE QNS § B drsiane, NaRNHRAE (igxy Pr opy|
tnethyl cellul ose. Kpown |ubricating agents include, but are not limted to,
magnesi um 5dVeiaziae B HNNEE ik aipiopriafe|apeosic onpiglie siyent containing an

Granul ating ut;&%hﬁu SR MRS blodﬁé%;éd%o%@mﬂ@@f M@HEW)C FheBRR OF
nDdlfylng star omders or other particulate material’s of an active

i ngredi ef? . fWﬁB-wé @*@“%?@ typically mxed with a binder material into

| ar ger permanent free-flow ng aggl onerates or granules referred to as a
"granul ation." For exanple, solvent-using 10 "wet" granul ati on processes
are generally characterized in that the powders are conbined with a binder
material and noistened with water or an organic sol vent under conditions
resulting in the formation of a wet granulated mass from whi ch the sol vent
must then be evaporated. Melt granul ation generally consists in the use of
materials that are solid 15 or sem -solid at roomtenperature (i.e. having
arelatively low softening or nmelting point range) to pronote granul ation
of powdered or other materials, essentially in the absence of added water
or other liquid solvents. The low nelting solids, when heated to a
tenperature in the nelting point range, liquefy to act as a binder or
granul ating nedium The liquefied solid spreads itself over the surface of
powdered materials 20 with which it is contacted, and on cooling, fornms a
solid granulated mass in which the initial materials are bound together.
The resulting nmelt granulation may then be provided to a tablet press or be
encapsul ated for preparing the oral dosage form Mt granulation inproves
the dissolution rate and bioavailability of an active (i.e. drug) by
formng a solid dispersion or solid solution. 25U S. Patent No. 5,169, 645
di scl oses directly conpressible wax- containing granul es having i nproved
fl ow properties. The granul es are obtai ned when waxes are adm xed in the
nelt mnth certaln flom1|nprOV|ng addltlves f ol | owed by coollng and

o, . Y . _,J__.,;__,_‘._ - ., 1 r



one or nore conpounds useful within the nmethods of the invention. Using a
wwdpHsensi tive polynmer mx, a gastric insoluble conposition nay be obtai ned
i n whi ch wbeomat7isse i ngredi ent is entrapped, ensuring iPeTASk@y@238€! ease.
Parenteral Adm nistration 5As used herein, "parenteral adm nistration" of a
pharmaceutical conposition includes any route of adm nistration
characterized by physical breaching of a tissue of a subject and

adm ni stration of the pharmaceutical conposition through the breach in the

ti ssue. Parenteral administration thus ¢ncludes, but ice not linmted to,
adni ni stration of d'kharmac ca, Shti@Bchy Lnjection of the
conposition, by 10 apgpl cg%io of  tfie jconposi-t+en¢t hfough a surgi cal

i nci sion, by applicatyi of * the—60 St St hr oughr &t e- penetrating
non-surgi cal woundpand the like. In particular, dérentera adm ni stration
is contenplated to 1 ncikwmle, but is notxky mted to, sghautaneous,

i ntravenous, intraperitoneal, intranmuscular, intrastemal injection, and

ki dney dialytie infusign techniques. 15Fornulations of a pharnaceutical

conposition suitable fdr parente€lal administrati orqu{}r?p‘ﬁ se the active

i ngredi ent conbi ned wit hrR& p ut i cahi_ﬁ_;a@@epta e carrier, such as
' #gal khe—Sueh f I'fti ons may be
KM suitable f Ridmi ni stration or

sterile water or sterirte s
prepar ed, packaged, ogdugiohd i

for continuous adninistration. |njeBtable fornul &tions Hmay be prepared,
packaged, or 20 sold in unit do@%@e form such as inManpules or in

mul ti-dose containers containing a preservative. komautatizons for
parenteral admnistration include, but are not limted to, suspensions,
solutions, enulsions in oily or aquecksnefehi cl es, pastes, and inplantable
sust ai ned-rel ease or bi odegradable fornulations. Such fornul ati ons may
further conprise one or nore additional ingredients including, but not
limted to, 25 suspengliangn-isiiak dda@lega pyorolidinepeinsiding cagentd of the one

enbodi msn% off a f@{]gul a%}i on fo fCloar]ent eral adm ni gt ration, tlhe active

i ngredi ent iR SR %Pl&l?fg‘}ef{ for the cisesnending DygoloRVRINnCRBIIRE Yia

reconstit ut irgdctdid (Sc@nseld)t abl e vehicle (e.g., sterile pyrogen-free water)
prior to parenteral adm nistration of the reconstituted conposition. The
pharmaceutical conpositi on%ma}g(_b@ pr epar ed, pgpkagggz or sold 30 in the
formof a sterile injectablenqueous or oily susgefision or solution. This
suspensi on or solution may bel fornul ated accordi to the known art, and
may conprise, in addition/t tﬁe ti_ve ingrédi élt| addi tional ingredients
such as the dispersing ag® )w\@r i ngregent sy N/t&%sﬁendi ng agents

descri bed herein. Such stgri e |injectable quzqrruI atilons may be prepared

usi ng a non-toxic parenterall y-a'écept abl e di | uefi®) of' sol vent, such as water
or 1,3-butane diol, for exanple. O her acceptable diluents and sol vents
include, but are not limted to, R rsgksines? sol ution, isotonic sodium
chloride solution, and fixed oils such as synthetic nono- or di-glycerides.
5 Other parentally-adm nistrable fornul ati ons which are useful include
those whigh gapgmprise the active ingredient in mcrocrystalline form in a

| i posomal preparation, or as a conponent of a_bi odegradab] e pol yner system
Conposi tions for sust Sie@EPPMIds fessripd heﬁﬁ}lgmg){ifiéﬂtsgﬂ&% WB%‘X‘

phar maceut i Gakd . RERERS B M rRBANARKIIG. Oh ochydhiRphabk ehd@itesrtal s such as an
enul sion, an ion exchange resin, a spari nglty sol ubl e 10 polymer, or a
S|

sparingly sohgpaeeiapity, acq“c?ﬁ”ib@asﬁft%d'?ﬁe_ﬁ‘i@t“ﬁ ts1" gpbraces addition salts phfteshst acl e f or
topical adm,issi,hb Qa0 fwiklALTREAYE GRSnichubllerRiea WihsRtRKELLay er. of
the epiderms. The stratumconmeumis a highly resistant |ayer conprised of
prot ei n, 1&hakesptadlechll” sk tagoisitht dessess faxéciy prafifesavifhiss wage Valritlots 15 ot her
| i pids, and j.ncl: cotifd ] | MilaRgaShlid ) wlhend g ors that
limt the pedrtf(qal r]gﬁj ﬁ%jﬁ}q%gléem((? l%& n%)'f M&%Bﬁ%ﬁ%ﬁ%%?%&gﬁ 't.rtle_ ﬁ rat um comeum
i s the anounbnghel¢shpomesipupesiobschncidgh ¢rastalbaity, bdichdadedilior indlpl i ed ont o

t he skin surface. Jdhe . : t ach is

appl i ed por NIAE: O e eop b SR tiexp @Sl BRSLAGRIMA 0

gr adi ent betpmeéicativher Skirnlagardfacepands ¢l vithiarthd mgtbeds ob fhetilention.

oni c
-
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20 skin, and in turn the greater the diffusion force of the active

subst ance through the skin. Therefore, a fornulation containing a greater
concent r avpani120f7449pe acti ve substance is nore |likely toPCedlska11i062386
penetration of the active substance through the skin, and nore of it, and
at a nore consistent rate, than a fornul ati on having a | esser
concentration, all other things being equal. 25Fornul ati ons suitable for
topi cal admi nistration include, but are not limted to, liquid or

sem -liquid pr epar ati &nmblslpbh1mseutibailiymps:bleIaottiiadaﬁsi(;n @it manbavat er or

wat er -i n-oi | erruions .Su (f ontrre%sj% P and . olutlons
or suspensi SR aé‘l'i“ifg%{ﬁ‘iﬁcr‘. et %%b‘l‘“e"‘%’ﬂ"rﬁﬁ‘ *3hE eﬁrﬁ{/‘m%?‘c &Sl e,
conpri se fr aminlkeulfatd, Hytogahatfite, Jiﬁ%oewbm) hadrbbredid, hgfrﬁdicﬁzlﬂhl,c al t hough the

concentration_ of, the 30 atlv be a the solubilit
Tt of -t hgvaripya P ERERol R B AR oG GTAE GRS f o topt cal

adm ni strat idHydoRn Iﬁlt&%ﬁw) Ap;mslm&o@m QidsTRlyeQéledibteirae diifhaasal

|ngred| ents descrl in.  Enhancers of perneation nay be used. These
materi al s i if¢y %%’é’@aftch@"?lé‘fcea’i?%‘plﬁé‘ﬁéﬁe&%ci"aﬁ ‘(')"Fb‘iifm‘g@’déﬁhf%%df%@ ki n.

Typi cal enhapgefcscldd ckigpiay df g 1Ha@de%m8%enc Jf;mg@ﬁlelsumelg@,%ﬂé e, PAvIL
(pol yet hyl ene gl ycol tuonol aurate), dinethylsulfoxide, and the |like. O her
enhancers i mRIcpRi® lestie) malige agarico Py aspidih shicurgnie sty dPBAtfe BIYiFaur ocapr am
al kanecar bO)éyﬂthfc Eiﬁfagf% e ARL Aestilid, QxlyHRxyRALAE, phémdstic lemdehc

N- et hyl - 2- pyr rof T done. Oné accept abl'e vehicle for topical

del i ver yl®f cabpc ﬁfr"nowé phapeniiphiprpthapesulfpic, banaspgsnBenirpgntetbeniai n

| i posones RRS, known in the
art (for exarrpfog seeE t(\ralgicanz)t mﬁg%%%g%g%f B%U&lgﬂ%mg'ssgifg{%

I'n al t er nat icvdolsnpodinvenfosic, stmwizdgnucaﬁ hydregbityde, shiayhageletieaindconposi ti on
may be opti %Qﬁétll% cqohi ned with other ingredients such as adjuvants,

anti - oxi dants, " chel ati hg agents, surfactants, foam ng agents, wetting
agents, enul sifying &yenbls pharmsms:taﬂlyeccsptabiabﬁ%r‘addlgoragémbfsqorrpnmr vatives,
and t he H Kg of thle?nv]&?t aﬂr}l%ip e fo?gpq%’gllenen '1’}110 sagselgage g‘i ! %E etgfawnl%l{naet I on
enhancer I nghu e Composy U1 6n “afd” "8 et ¢ ST I'mprovi ng the
per cut aneou&arﬂemet’ahmﬂ |t1@nmtt|1fn rhehﬁ saltstsm/IEas; fmgeedifﬁentalcmmpmaglﬂsmrhr ough t he
stratumcorreumwlt to.a gonpositiqn |ac th atlon
enhancer . VPRSI e TRART R SHaREEREe <ol atseiep o rue STUBFTD| ey

al cohol , et s ydhgk yeahic sdzaumade&pmam;c a:bkﬁmﬁ@aﬁmmekmplamus

di met hyI sul thxid pol ar pi ds met rrolidone, .are known to
Chose ot i Biiing, chBicikaRt, hle bR St Erafiis, t Cr's hor
conpri se2@ hdrtifcoPi-BetBggRtaminkl 88 pfodiied.| ANSF theselsAIGRASR Csﬁdpmﬂder in the
stncture of the stratum corneum and thus allows increased transport across

the strat umi@BHBEFRISRANEESORYHE LY &3rdnsa e fraunnls s ARRropaEHrdHp9!  al cohol |
propyl ene glyyeQtish (8¢ congdukn xyl ene sul fonate, are known to those 25 of
skill in the art. The topically active pharnmaceuti cal
conposition should be applied in an am)unt effective to affect desired
changes. As Adg®thai&d Bldbpi@mount effective" shall nmean an ampunt sufficient
to cover thé region of skin surface where a change is desired. An active
conpound?shoul d be priesenembadimens thmasimenesks of hgrirabiinutargueBOI80 to about

15% by wei gmeth\()gé () lfxt Jnréﬁ 81%%5% Wlm)e{t aptro%éq/&ﬁt?dng co\‘n&) uI d be

pr esent in an anount roma OUt 5% t 0o about ],h OI’TpOSI tion;
nmost pr ef er apifyl foi treatinplrkathibg cprirebdimrdirn Bresanbltiivnalebmpownds abput 0. 001% t 0
about 1% of c})tngrtsg%%%ﬁlnhé ?ﬂ}& dﬁgs%gt 1?19&? 8;‘1'Bzd§thé¥%¥m8&nﬁ§/ @li\cne‘%l cal ly- or

natural ly de armaceut i cal
conposi t i oncahmthelly avehableomnpmmdi;&nq)vretpareetdpxemcloagﬁdqe tbef sysglamd n a

formul at i(Pn oﬂilleat%lr)}g %1801%elsb!fln en?bodlmen} nhesc;[oin%mapon OtSl[j ﬁ:ast one compound of

the invention or a salt thereof and at least one additional compound useful for treating

breathing disorders has additive, complementary or synergistic effects in the treatment

of disordered breathing, and in the treatment of sleep-related breathing disorders.
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formul ati ons may, for exanple, be in the formof tablets or | ozenges nade
using 5 conventional nethods, and may contain, for exanple, 0.1 to 20%
(ww) of wbeomat7isse i ngredi ent, the bal ance conpri si ng aaoTarsadilipe2386

di ssol vabl e or degradabl e conposition and, optionally, one or nore of the
addi tional ingredients described herein. Alternately, fornulations suitable
for buccal adm nistration nay conprise a powder or an aerosolized or

atom zed sol ution or suspension conprising the active ingredient. 10 Such
powder ed, aerosol i zedin DiondRKiIOSOEDE, ﬂi@ﬁ:ﬂﬂi{)(ﬁﬁlh@iﬂ&he nhemodlbsparsed,
preferably have an average particle or droplet size in the range from about
0.1 to about!NUeRS Mayhsdatstia rambingiipnyelh ong pt et of Sdellavdngdiiesr nore of the
addi tional iReheMingnd, slkese! hbpdy e, ehffeine] LML Li§enOfndhr@niyl ations
descri bed herein are not exhaustive and it is understood that the invention
i ncl udes addiCPIPEHKP: HdlinPieicanpdiporpicarybisaida ichs byt pRélingisd ful ati ons not
descri beds Nefr&aBinol) Uind WkhFdhndd ok AWM g@(iﬁe@.oﬁgn-ﬂfnitﬁﬁ!ek!{mﬂ)l?s Jhe art. Rectal
Admi nistration A pharmaceuti cal conposition of the invention
may be pr epaidkingsgik g enrolslineslerivptive ragethio dmgs gedhon psedeteabing for rect al

adm ni Strati,QhaceHe hh@“(%@.“98-{999?3&%50\911@3.";@& 49 e bPLIR: Rpipd:RcCxanp! €. a
suppository, a retention enena preparation, Bhd & Sol'ution §or rectal or

col oni ¢ i rriagdbergayipyrrolidine structureSeymbas CiXo? i (Pdpiperidit-i-ohs may be made by

conbi ni ng the. ' ' heE ik nop.LEr it ating pharmaceutical ly
accept abl e 2%%%%%%%?m§ﬂ?%ﬁékgﬂgéﬁ?émggnbﬁgPﬁgégﬁg%o ﬁggﬁéggﬁﬁre (i.e.,
about 200) amdhanbiedCX-$14 (23 Hlodt-pyhdidie, &3', 2561, 3-engramat ur e of the subj ect

(i.e., about .37C,,n a | t hy human) i har maceut j cal | cceptabl e
et bt et 001 oAl BTN TR ¢33 12 P SRR EREEN M GRimdliF ene
gl ycol s, angl-uathasas), gX¥CErn CHeR, SHpIFos,i 01 y6¥, aud@X dB83 Yrienmalyiafidy t her

ant §ox dant det e vR i Rp I aRe St S PErieheRe B it or 1

sol utions far24-eaizathiadixziae | 0/fidkidel;r biggtpr&iyIsiHynaRedaaBekd By YePruiorj ng t he

active ingred] ' phar eutically acceptable liquid carrier. As is
wel | knogg ﬁghﬁﬂéﬁﬁkﬁﬂzgﬁéﬁﬁ“%&%ﬁﬁﬁﬁﬂ%@ﬁ?yﬁﬁ?mgﬁgéﬂﬁ?ﬁW@#%Ted usi ng, and
may be packagedsvédshind Lyasodabo very sievies-adaphegyit0ihigimicgetal anat ony of
t he subject.Eﬁn?na ﬁreparatjons may further conprise various additional

i ngr edi ent s "Bl iﬁ%ﬁl § by CRaeyl-fibeErntide). anti oxi dant's, and preservati ves.
Addi tional Adm ni str aj isArdidi FBreAdY bl eNaklaEl@ I8 9Rah AL Bingfsuitddles | nventi on

i ncl ude dosage forns as 5 described in U 'S Patents s, 6,340,475,

6,488, 962, GIADTs gib as.dorgramylgghe Sizmail-Baveauatins (Blotiord, & Seieinaddi ti onal
dosage fgf Mgogd; thh.sf’_hbWa%&&hé?fB:@b@-@sdl{”tﬁé HARLAPSEIEwE 9&%@31,9&@0&' bed in

U S. Patent Appflcatlons Nos. 20030147952, 20030104062, 2 30104053,
20030044466 Mughado 38%s4rchafid. Puboldiremseol. | Mddi -3¥nand deswdientfeatrs of this

invention al,g@ LR d S r i b i cations
Nos. VIO 03/ SA04T" Fév}\% g%?%sg’zgigg @8\3%83?’%%%%3&%?%57 g%%%?%@ 35039, WO
02/ 96404, Wfo2¢d3p4h@e nwObO 2pI9IFT 8BsxpWinOE4 1586 4 cenBION¢oB2SbRdinIND 98/ 55107,
oo o VBTN B B P R LSS
sust ai neZb r graphsssdodrtariidt hongiatdnsaciohal wabeutarctht cooapospt-eiirt of t he

i nvention n%%vgq‘ﬂ%gpmyﬁkn zﬁgn&%lkupgaultechnologx. I n sone cases, the
dosage forns t@ be used ¢aly B Cprov?ébdn§§C?W%ﬁF% %%Wtrolled-release of
one or nore active ingredients therein using, for exanple,

hydr opr opyl thdl F el | ul ose, other polymer matrices, gels, perneable
menbr anes, g@%%iﬁ%—@%@?@%%@ mul tilayer coatings, mcroparticles, |iposones,
or inicrospheres or aneasipbatthofecichehediioh hcpdevd dahéder piashipther el ease
profile in varyinqggroportiogf.ASuit ble controlled-rel ease fornul ations
known t 0°% hHS¥MgR terdirasopraidiiorder fr qiprasedp @ subishd PLF R eteRbsE®descr i bed
herein, cannpeoieatideyhs ekp6t QEhihiQEIMSS (W dubjcthg cBBARERGEME bRl 25
conpositions of the invention. Thus, single unit dosage fornms suitable for
oral admi ni Sh#geseyHcal &yenlagen eoamrising at leasha ghasgaccyticably pecertable capl et's, t hat
are adapteda&P&1&@ﬂﬁk@&k@ﬁm&%¥§@%@aﬁﬁﬁ enconpassed by the present

i nventi on. st control l'ed-rel ease pharmaceutical products have
a common goal of inproving drug therapy over that achieved by their
non-control | ed counterparts.
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30 Ideally, the use of an optimally designed controll ed-rel ease preparation
in medical treatnent is characterized by a m ni mumof drug substance being
enpl oyed wo 20194999 control the condition in a m ni num aODAISL010/613861E.
Advant ages of controlled-rel ease fornul ations include extended activity of
the drug, reduced dosage frequency, and increased patient conpliance. In
addition, controlled-release fornul ati ons can be used to affect the tine of
onset of action or other characterlstrcs such as bl ood | evel of the drug,
and thus can affect the occurrence Rif D(deRQeffects Most control | ed-rel ease
formul ations are designed to |n|t| reI ease 5 an anount of drug that
pronptly produces the desi red ra, c effect, and gradually and
continual ly rel ease of other Unt §| of to maintain this ievel of

t herapeutic effect over an e rmd’ f time. In order to maintain
this constant |evel of drug i ) the body, It he drug nmust be rel eased fromthe
dosage format a rate that wll ré:bl ace the ampéiht of drug being

met abol i zed and 73] n active

i ngredi ent can bz{xgrtqc?ﬁrruzﬁat 8%5&%5??3% gﬂgggggk&ggﬁ&h{gﬁ%&ﬁalﬁ%

t enper at ur e cyelnzlyyte@kenmwémlmwd alhemsérphpm&ubdtmgecbrdienyiopidnyluloyis or

conpounds. 83581 GOTR ntext of the
present inv eSH Itlguﬁecfghe:ay%”cﬂ cHylhgubstetuteg gwlaa m}f Suéstltut@d hl%l lg dS i ncl udi ng,
but not I5mlieecbat3cha kyppduymmrsd hepabyrpieikylradieroaesor sgmhar,tedperema)bj er Renbr anes,

| i posones, m Cr 0S or .a .Cco that . facilitates the
control | ed- r %%'“'8?6 Qsﬁ% é%’tal Rigdica el g@?‘gﬁrm% grotip C(ms‘s“ngl %13certa| n

enbodi ment s llyaaloeyba{tmllai dign s- h@ﬁzokh@ycﬂdif@ﬁt@ﬁﬁ-i,ﬁ%ﬁf@b@ﬁeﬂﬂydljae, but are not
limted to, ,short-t rardesf as well as controlled, for exanple,
sust ai ned r QUEREd:- féllag&B‘d Hesd and pul satile rel ease formul ati ons.

20The term sust arhed faﬂdyﬁ@ﬁlﬁtzh&dléﬂ@ﬂ cyflodlk8, sapdivedd dyonalkylsenaglto refer to
a drug formul ation t hat provi,des_f gradual release of a drug over an

ext ended [perspbtusid aliemel NMRhE + ﬁé@)%y‘cﬂaP‘ﬂ%‘ugh not necessarily, result in
substantial ly comlsqrrtal@l @p@bg@y@hglkorf a dr ug over an extended tine period.
The period of ting as a e and should be a

rel ease that is Porﬁdéra”‘tyhé?bsflﬁ'ée%‘ﬁﬁb C&%ﬂlﬁﬂ SBPS“&ﬁ%drﬂyc@S ket er ed in

bolus form g pstituted a}kenyl Eﬁ( Wka' @ﬁﬁbdRe :@?1551‘5(1 LhRieRaRANER JFRY, b
fornulated wth a suitab l'ymer or” hydrophobi c materral y\,hrch provr des

sust ai ned rép@dﬁeedd}e&%@mh}@éeﬂtcddﬂ%e! wbseehericrogyslie @R’ apd R’ ewsrhdsunds f or
use the It ROEh Rfm b BRadill Gt diPihe B BAMNRL 6f 600 il b hfgdoam Of
mcroparticles, for exanple, by iInject n or t he orm30 of wafers or

di scs by i ngbldrdigtangA.6-dioxa-octane-1,8-diyln a pr ef erred enbodi nent of the

i nvention, the c I are admnistered to a patient,
alone or in conb?\ﬁg'ﬁ?g%l g{l% Hll%d ﬂ(é/? "{1 l faceut i cal agent, using a

sust ai ned rel eas if ebond, Btar OR’; and The term del ayed rel ease is
used herein in |g{slsﬁo€#e ¢ Wlmlgense to refer to a drug fornulation that
provi des for an ini ‘ease of the drug after sone delay follow ng drug
adm ni stz@tion and t hdity :srﬂmrcatlﬁ,tth@ugindbbts nrieodassarr I y, i ncl udes a del ay of

fromabout 10 minutes up t u 2hour. s e release is
used herein inits convent(Bgﬁi?lf31 é@?‘ﬁ’ lst““rg«]ﬁ% ’t%ld Ofa(ﬁb‘rzl Ation that
provi des rel ease of the dmitghdng bS g, alct\lrméaas‘mgle(bqﬁﬂpﬁmi;e pul sed pl asna
profiles of the drug after. dru mnistratiqgn. = The term
imedi ate rel ease is g?é ﬁ?r‘ g‘g‘% or‘f’\ﬂesh‘l’s’rfeg]?‘?&g’ Wdhse to refer to a drug
formul ati on that provides (f)@’lsCﬁlZQ;@ﬁgbb[Equﬁ}ge(ﬂ)bhtgahmﬁCﬂt@| yiyaf tser drug 10
adm ni stration. herein, short-termrefers to any period

of time &b to and i ncl udi @&B%‘P 183 F“Eﬂﬁ’rleshC’“%H)?diét*A #Gyours, about 6 hours,
about 5 hoursg, sab@Mtosd hours, about 3 hours, about 2 hours about 1 hour,
about 40 m nutes, about 20 m nutes, or about 10 minutes and any or all

whol e or partial incrigreehe aﬁlP?e‘r,é@fm%ﬁfﬁe*?"edfrlfﬁ’gn@l’adeéd#feﬁloétofat| on after drug
adm ni strati abilizz s to any

peri od of t P e dssubiiation (FordRER ERRNing ARAZL \ERCLAREET S ' 2bout 6
hours, aboutthsedfolibsmethirbiatiundeshionstep, ofaﬁaoumstesmaovﬂls subagsbut effectiour s, about 1
hour, about 40 m nutes, about 20 m nutes, or about 10 m nutes, and any and
all whole or partial increnments thereof after drug
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20 adm ni stration. Mechani cal Devices In one aspect of the
invention, a nethod of treating a patient |acking normal breathing and
nor mal brwatzhizg49ent r ol conpri ses adm ni stering the 25pPcongsesiiinsmse usef ul
within the invention as described herein, and additionally treating the
patient using a device for treatnent of a | ack of normal breathing. Such
devices include, but are not limted to, ventilation devices, CPAP and
Bi PAP devi ces. Mechanical ventilation is a method to nechanically assist or
repl ace sponinanecis phieatditiog fodMRehion beaprisint ichakippimaseutiypiycal | y used
after an invasi 30 intu agjon, a procidg e wherein an endotracheal or
tracheostorrylcfelP\fli lej cgrrier, ang 3t legstion gorpipendp ‘{Weﬂ’/‘}la Iy oyagsaliierefl v used in acute
settings, such as in mhekfbbdihest, AInSRokiind@E kRBuRliod 4R HWmkipg a serious
illness. It m .al so be used at home or in a nursing or rehabilitation

stq %:z&sdtf]

i nstitution, F BiseBing sudhip R Grpebiso | hosetby enbadimealgednriaistedng - t er m
ventil ation RsebALIANGSRT tHENEveABONinkQE} AlnuiBLhARiGAL 1elbjkd@ation is positive
pressure ventilation, which works by increasing the pressure in the
patient's airway and ke embedimery, the desfahilisatidgnds assepipted wilssbreghimen t oday are
negative pregsadigisveptdlelaes (for exanple, the "iron lung") that create a
negative pressure environnment around the 5 patient's chest, thus sucking
air into the lungs, Machapnbedimewth¢ bratthiva diserdef aralisesse lis elpstad fing

Interventi ofye Qb‘ﬁ &AsiEhEDr gﬁ@é@cﬁ%tﬁ:@(ﬁ Fe@irats éﬂIgsgltbh %ggst]}eﬂg-lin%!:e%g .

pneunot horax, alrway Injury, al'veol ar mage, and ventllator-associated
pneunoni &0 Fepirthiysiepiestmnsaditivepndwsdircepinidly dalression,ahxigytic-itsieckdi s strictly
controll ed,

. as - sihl.e. Types of hani ca
vent Lat | on AP B g EELAT L AR0 AR Sy RS e RER Tant 11 ati on,
non-i nvasi veespeatoiyldapiession( mehpesicriraistadaegpasiotyl deprepui@s sleepeappentpdeat i on or

(ASv) and neaPsriPz RSl nrER e R sPee Pt ial TR, Vo 1AL O
Non- i nvasi veyndentd, ipdphan altiefde siskiess, ajpox iphialeichprasaidvtonasbbBictivent i | ati on

wi t hout e use of an e heal . t ube. .Non-invasjve venti|ation is
prinariIybapﬁgﬁng(§¥mﬁ¥§§hégﬁﬂémﬂgFF\ﬁ?¢8F§%Bﬁf%??mﬂﬁ@QWﬁ%“@éﬁpIications
associ at ed ‘intsbd bywmasikatgetiendetidtbt] DinxidRec hEnQhthephous @gknt, AlcoRII AL ac  di sease,
exacerbations of chronic pul nonary di sease, sleep apnea, and neuronuscul ar
di seases. N3#*?'fvasive ventilation refers only to the patient interface and
not the node of vent ithahd @RbddsRh:, tROABR RN hACIHEASsISPORIGREMUS or control
nodes and may_be either pressure or volune nodes. Sonme 20 commonly used
modes of MIrAqifine|gpapound uselul oy tregsipg ithe fserhippdipariisyer dispasmyinpreteur e ( CPAP) :
Thi's ki ngh OtmBREALNEhE AT REGR HSRChABONin®¥ PREEERLS tHeWrodphe treat ment of
sl eep apnea at hone d

- h but nowis in w despread use across intensive care
units as a POl olsHriolatifoalmirive tomaRy e atfbnes mopslpisprors mday
obstructi 0nr@éfe&%kﬂp%@ﬁds,nagse?otiﬁ&{gﬁ%dﬁfatcﬁ, clflﬁzﬁ)?ﬁﬁjd, dhd anvehlg)a%ﬁe.aln fe toa
nasal pillow, nose mask or full-face nask, ;lentlng t al rwa keeping it
open under anathopeabadiment, e forpaltiemis béninistraido freesabihit igednpuones possi bl e,
reduci ng ang/QkneRkeNENLE R ’ - - g pachi ne is turned
on, but prio# tg fﬁe na?%gﬁgﬁﬁ%ﬂ%Fgggﬁn%ﬁgﬁﬁgﬁﬁ%%§%§§“? o%ﬁgfeaf} cones
t hr ough 2Sheomegsikbodinfient thetthenddk is sinphistered tothe tubgechigah, inhdlatiosalseal ed to t he
face and th [ amng. At. this 30 int., it is.only the air
pressure t hg)tp %g{ég’%hgﬂ é(i{]leegy# P{ggn q@’s]lrgrmen usrcéasruglﬁc i RS ﬁrgléSd?rﬁ’é'Xaddi tional
benefit of médthedahgr ioravehousirmad. i Ingnéthe eesbbdienmsl, yhelsohjebt Snandngalt hat

soneti mes acg ani es. sl eep apnea. i . (b) Bi-]evel positive airway
pressure (Binﬁ’%gﬁ?l.g bﬂ'n&gﬂﬁ%@(’éﬁ?‘{“&?’ rﬁiﬁ’tfgnge@ﬁ%eér‘i}lg’ ﬁ?ﬁ{‘eryag‘?ﬁ’ g‘“ﬁlﬁ?ﬁeti ve airway
pressure (| é&ARpigamd othel Bvamni@MpBl ratory positive airway pressure (EPAP),
trigger b atient. effort. .On. many such devi ces, backup rates may be set,
whi on el v RF erBELBF bichsf bt ehBe Fapiinea. ket ot 6% by ot h
5(c) I nter nidoipg@nhd POBinkily @) REESSU fRory Rtk BlbRtnE BP\WYI(4,¥ip%. mout hpi ece or
mask. .Tugse skilled in the art will recognize, or be able to
ascertai n uSPHYPREORb e IFRER 2nARhdimetybhydreraning A-(4fuBr ous equi val ent s
to the specithylfmpbceBufifs-2SHDOBLARBSH btk Ry IBhinaRd4exanpl es descri bed
herein. Such equivalents were considered to be wwthin the scope of this

i nvention and covered by the clains 10 appended hereto. For exanple, it
shoul d be understood, that nodifications in reaction conditions, including
but not limted to reaction tines, reag#ion size/volunme, and experinental
reagents, such as solvents, catalysts, pressures, atnospheric conditions,
e.g., nitrogen atnosphere, and reducing/oxidizing agents, with
art-recogni zed. alternatives and using no nore than routine
experinmentation, are within the scope of 15 the present application. It is

o o, g,



20 to be enconpassed within the scope of the present invention. Moreover,
all values that fall within these ranges, as well as the upper or |ower
limts ofwea nmmgesef val ues, are al so contenpl ated by t IreTAISeEI@ 062386
application. The description of a range should be considered to have
specifically disclosed all the possible sub-ranges as well as individual
nunmeri cal values wthin that range and, when appropriate, partial integers
25 of the nunerical values within ranges. For exanple, description of a

range such HSycfd‘pﬁmyﬂndt}Q/l)@\I $@n¢k@ynmmmss deriedih-2ohhaveadisp@el-fi cal |y

Lo 4, 17 om 2P BT N G BN Ser b e | bl AT AP RUber o i thim

that range, cﬁ@éthﬁ)ﬁ@ﬂﬂk@lmhe 12,(13% 4{6- (Q&melﬂylpﬁ}pyl'ém&o))é[md S@wiazbh2SHappl i es
regardl ess of the tlﬂr eadt e ran 30The f ol % %P]exagj)l es further

il lustrate dSPetiog élrm’ldl%ylﬁfné@eﬁt(Bi‘Sn%@ﬁ%Sﬁ’eﬂw B2 no way a

limtatiopn ofyy. Nﬁ)id&ﬁ&lgllhg&oﬁlaﬁhé(}h guz;% @f2-the present I nvention as set
forth herein, nvention i s now described with

ref erence t SIMHBYIPIOPYIARINGY 1B SliHswine- Y&%@@‘WW@@‘&?@%’%\Q‘? B&d-for the

purpose of iy éxHﬁ}l{rﬁ'ﬁlb?mgﬂhz&m @wﬁbedmaﬁﬁmyuﬁﬂymme% himted to these
Exanpl es, but rather enconpasseS all variations that 5 are evident as a

result of t KMcthenyhicHyBapiel$ ﬁéépwié‘iﬂni 3, fiagin-ryBpropionamide, N-(4,6-  Unl ess
ot herwi se ”%?910;3915%1:{05[”‘3'51\!&‘ - § r(tJ'n{Egaerﬁ &5 mind/e3- gil ‘fiui @3}% from

commer ci al supp fers and U out ur| t1on.” Fi n products are
t ypi cal | 9'0 1@repybinared ?a%]fl‘hfglmﬂoﬁhhm@@éﬁnam,@ %Btsrmpymln% unl ess not ed

T e T LIE
NCH3NH- OCHB3' tiH@iind-2 4 Niapnine] N-(4,6 HiDS- pﬂdﬁﬂamm HINSOMBiagin-2:y])-Nometiyl-, . DI PEA,  Et OH
H3C- N) 2NLN- %')_/@ro;(}lflgIlmng%—ﬂerlﬂzyk—ﬁ-é?g%ié}%i%%)r;rl%m?no-[E,3,5]triazin-2-yl)-N-methy1-

hydroxylamine, N-(4,6-Bis-propylamino-[ 1,3,5]triazin-2-yl)-N-isopropyl-

15 hydroxylamine, 6-[1,2]Oxazinan-2-yl-N,N'-dipropyl-[1,3,5]triazine-2,4-diamine, N-
(4,6-Bis-propylamino-{1,3,5]triazin-2-yl)-O-isopropyl-N-methyl-hydroxylamine, O-
Benzyl-N-(4,6-bis-propylamino-[ },3,5]triazin-2-y1)-N-ethyl-hydroxylamine, N-(4,6-
Bis-propylamino-[1,3,5]triazin-2-y1)-O-isopropyl-hydroxylamine, 6-
((Benzyloxy)(isopropyl}amino)-N2,N4-dipropyl-1,3,5-triazine-2,4-diamine, N-(4,6-

20 Bis-propylamino-[1,3,5]triazin-2-y1)-N-ethyl-O-isopropyl-hydroxylamine, N-(4,6-
Bis-propylamino-[ 1,3,5}iriazin-2-yl)-O-isobutyl-N-methyl-hydroxylamine, 6-(Methyl
(thiophen-2-yimethoxy)amino)-N2,N4-dipropyl-1,3,5-triazine-2,4-diamine, N-(4,6-
Bis-propylamino-[1,3,5]triazin-2-y1)-O-cyclopropylmethyl-N-methyl-hydroxylamine,
N-(4,6-Bis-propylamino-{ 1,3,5 Jtriazin-2-yl)-O-ethyl-N-methyl-hydroxylamine, N-

25 (4,6-Bis-propylamino-[1,3,5]triazin-2-y1)-0-(2,2-difluoro-ethyl)-hydrox ylamine, 4-N-
(2-Dimethylaminoethyl)amino-6-N-(n-propyl)amino-[ 1,3,5]triazin-2-y1)-N,O-
dimethyl-hydroxylamine, 4-N-(3-(1-N-Methylimidazol-2-yl}-propyl)-amino-6-N-(n-
propyhamino-[ 1,3,5]triazin-2-y1)-N,O-dimethyl-hydroxylamine, 4-N-(1-N-
Methylimidazol-2-yl)-methylamino-0-N-(n-propyl)amino-[ 1,3,5triazin-2-yl)-N,O-

30 dimethyl-hydroxylamine, 4,6-Bis-(N-(2-dimethylaminoethyl)amino)-{1,3,5]triazin-2-
y1)-N,O-dimethyl-hydroxylamine, 4,6-Bis-(N-(pyridin-4-ylmethylamino)-
[1,3,5]triazin-2-y1)-N,O-dimethyl-hydroxylamine, 4,6-Bis-[N-(3-methoxy-n-
propylamino]-[1,3,5]triazin-2-yl)-N,O-dimethyl-hydroxylamine, 4,6-Bis-[N-
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2-Chl oro-N-(4,6-bis-tnethylamtio)-11, 3, 5Pri azi ne (Xl X)
2,4,6-Trichloro-1,3,5-triazine (XVIl11) (5.0 g, 27 mml) was dissolved 20 in
acet one (86 20rel)74®@nd poured into ice-water (50 nlL) to fecmis20eny2386 ne
suspensi on. A solution of N-methylamne hydrochloride (3.66 g, 54 mvol) in
water (20 nmL) was added and the tenperature maintained at approximately O
C. To this mxture, 2N NaOH (54 rnL, 108 mmol) was added in a dropw se
manner to keep the tenperature between O C and 5 C. The mi xture was stirred

30 mn at ar(tétr@lerdp@fﬁﬁﬁfﬁh@ﬂ@l)zfr@ﬁm]aﬂ] ﬂﬁtla@hdlztylpﬂai dﬁiQ:tml n at 50 C. The
precipitate was filtere iL). After drying
over anhydr dﬂé*%ﬁﬁ’@f“ﬁn@%ﬁ%hTéPé"l]?r(%ll6 Ilﬁg b%p‘?}‘éﬂ?ﬁlhﬁydo 13 3 l]nonadeca‘

2- chl or o\ : " | .
2. cf eolrogm(efu@bs@ﬂ ngipxhl g ghiéed&éﬂgtm)éd&fdryjag (_exmg %@NﬁHl) solated as a

N- (4, 6-Bi s- mmymam)déﬁ)pynsncelf*ryﬂ)afiﬁdlgww hxdlwbmm hly(r1 Oriidr oxyl ant i ne
hydr ochl Of]yq)?op(y@%mo E_l 3, nguazm 2R XP ld;g)%tﬁ&;lhﬁﬁ&ﬂ eolﬁgll N—']ilél'}nopylammo

6- bi s- met hyl'am no) - triazine (X
N, 0- di met hyllhy ditosain ary&ﬁrhﬁexqﬁwﬁb@mtwhyaezme B@- lbopsd)@n 4i-and 5 DI PEA

(7,74 g, 60 e r 16 h, after

whi ch the SC?P%L%IN{IAAAE greggnyﬁe}(qﬁﬁ @33 \q@gu@gﬁte ?é@gﬁ%%1n1%ﬁ£gr esi due was

di ssol ved i nlirk¢t@Aeming 5eomethyl; PwvabﬁedM/rd]wrwadlep, %@G@Oﬁ)ﬂhhmlf‘ezrfﬁ brine sol ution
(100 ni), and t hen i ) ved under reduced
pressure. The ru 39r7rr§e lfﬁ\lfﬁmi%%ﬁfd%@ﬁbag%P l%ﬁﬂl{r}ﬁggh omat ogr aphy
(pet ethee/ qﬂrch;yl)alamet’f’aﬁ-ﬁlopyi&jyhohdlnd{@ 35d]8yr 1!t11(3111y;2?,4 Bisg@PropyHEBBYY7Hbf t he
desired produ T ol at. d fr am.ne. 3 pl aced into
100 (10 ot Byl iRaRiEsy & BT GiaRt P e R BT P

resul tant sahdtliyilprroieBngBid@oiiedding 8i(yoihhli2z@topginmin)-pyed! diuto[ﬂa3-desi red

pr oduct,

N- (4, 6- bi s- i RO HES rRbEYElP 3 HostHr-3ol Iy CRP 8RR PREYRY I - hydr oxyl ami ne
hydr ochl ori @grrbR)2,3dBSyriniviid-@)-Sigb- adnem@aydrg;)ylamﬁu& (E@hdpenizz = 199 (MH) +.

11-1 15 NMR (500 NHz,” DVSO) ;" 8 12,2 62
oH), 3.762 S)S%‘merﬂ'mswl Pyﬁ*)ok?éz %‘glgg‘r}%‘%‘ﬁ“ XST{’L 663 %‘gaélyé@k?lﬁ&‘“r@ﬁ)g (§Exam(nlme 2:
N-(4, 6-Bis- gm é@fﬂﬁmm&a& rﬁéthﬂl;@rﬁblﬁﬂzfsd]ﬂﬁ)rnﬂdi@ ﬂylnet;hmhymlyjdxro@wmam ne 20

hydr ochl ori XVI T XX XX | _Sch (4,
6- bi s- et hyl M%@r}’quifasmmmealﬂ parielypy] pzeeldm %-V*Prh‘ QFF[ @Ffayil 3,5-triazi ne

(XVITT) (5. QyBoxAdmARDLY2 H@@o;@la‘ﬁﬁﬁ’é yadtiylpaeabona)dyamidih-y-y@d. poured into

i ce-wat er 6 to forma ver%l(ﬁL i ne suspensi on. sol ution of et hyI am ne

(2.43 g, 54 mﬁmijhthmwlm@ﬁ, N-fn py{faawma&a*@&thqlw{é Jdpwpeidit-tny8- mai nt ai ned
at appr o4 ggllaé’mg NpMe-tlfgzl Nht'z% %bﬁ‘}l%ﬁo 72‘5&1\@ et \Agzejndfh%nrmﬁémm ) was added

in a dropw sé manner to kee tenperature C. The
m xt ure was hydiaginad,NdpingyhiNA(Zan-renrisianyio-T-axibeteitriptad 2, 3dlnprinigin-4ddi t i onal

yb)-hydrazine, a salt thereof and mixtures thereof.

Pharmaceutical Compositions and Forthulations
25 The invention also encompasses the use of pharmaceutical

compositions of at least one compound of the invention or a salt thereof to practice
the methods of the invention.
Such a pharmaceutical composition may consist of at least one
compound of the invention or a salt thereof, in a form suitable for administration to a
30  subject, or the pharmacentical composition may comprise at least one compound of
the invention or a salt thereof, and one or more pharmaceutically acceptable carriers,
one or more additional ingredients, or some combination of these. The at least one

compound of the invention may be present in the pharmaceutical composition in the
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60 mn at 50 C. The precipitate was filtered off, washed with water (3 x 25

m.). After drying over anhydrous cal cium chloride under high vacuum

2- chl or 0-We(2412/664999i s- et hyl am no) 41, 3, 5] tri azine (XXl) was/issahatsds as a

white powder (5.0 g, 92%5 yield). LCMS (ESI) mz = 202 ( M+H) +.

N- (4, 6- Bi s-et hyl ai ni no-11, 3, 51tri azi n-2-y1)-N, O di nt et hyl - hydr nyl am ne

hydrochloride (=I) A m xture of 2-chloro-N(4,

6- bi s-ethylam no)-[1,3,5]triazine (X XI) 10 (4.03 g, 20 nmol),

N, 0- di met hylfhydotaxphysinfopiealhydtagpeibleos it,dack &.id cgnbidBnnuibla) and DI PEA (1. 806
, 140 nmol ) ,in Et0 200 ) was heated.at 100 C.f 6 h. After this

'?i nme, the SZﬂh\‘f%‘Hf’ ﬁﬂl_&é’(af%e TR APORARS dee éf”é’é@d’?gl The residue was

di Issol ved(l n Et OAc (4%Qiiﬁglljodﬂé\ﬁﬁthﬁé pmlﬁuhce\ﬁﬁéﬂgmmicﬁﬁioﬁﬂ.ﬁseﬁangna Eri ne .

solution (100 i.nL then dr.ied over Na2SO4 and concentrate The crude
product was Pb’tfr“??*% Hy “B%Shoi‘é’f fhe Jugniion mnbe A EHEES at%ﬂym@ﬁ‘@%e dt her / et hyl
acet ate =5 5/pktween ﬂl@c%ﬁdﬁy Midedn%Jk%/diQ (lﬂx'&%eﬁémgoﬂﬁne@e%er BenReadivgt . The

i sol ated free am ne ) was dj ssol ved in H20 (10 nil,) and
0.5 M HCl sGEPRPPHIPIS Hsenﬁééor(pwszcmjhewa@%%@w bepdminigeige an‘f‘ﬂ“’%é‘ldﬁfq on was

| yophi |'i zed df@etk&] n aqeaﬁa saﬂmg&gﬂyﬁt
N- (4, 6-bis-ethylam no[ 1, 3,/5]triazin-2-y1)-N, O-di nmet hyl - hydr oxyl am ne

hydrochloride ()M) a waelm‘fet@vz@ts%thpact(vgsrmﬁ@nf thoNBpESItically z = 227

(MHH) +. 111, a()éQQn M"%md Wﬁgaztlo@:l {ﬁ&@enpsgn §95311%ac%9u((ab50m '5&1011 8¢ 58-8. 87
(m 2H, 376 4H) , H& Exampl e 3:
25 N-(4- @Clt@ﬂWPWﬂhW3) .dp\peqlémgnpqnd symamtn@)ze and condltion of the subject

Hach o G N e PR U A K BRGS Pg FRBHPS -H

administered. By way of example, the composition may comprise between 0.1% and
100% (w/w) active ingredient.
Pharmaceutical compositions that are useful in the methods of the

15 invention may be suitably developed for inhalational, oral, rectal, vaginal, parenteral,
topical, transdermal, pulmonary, intranasal, buccal, ophthalmic, intrathecal,
intravenous or another route of administration. A composition useful within the
methods of the invention may be directly administered to the brain, the brainstem, or
any other part of the central nervous system of a mammal. Other contemplated

20 formulations include projected nanoparticles, liposomal preparations, resealed
erythrocytes containing the active ingredient, and immunologically-based
formulations. The route(s) of administration will be readily apparent to the skifled
artisan and will depend upon any number of factors including the type and severity of
the disease being treated, the type and age of the veterinary or human patient being

25 ftreated, and the like.

The formulations of the pharmaceutical compositions described herein
may be prepared by any method known or hereafter developed in the art of
pharmacology. In general, such preparatory methods include the step of bringing the
active ingredient info association with a carrier or one or more other accessory

30 ingredients, and then, if necessary or desirable, shaping or packaging the product into
a desired single- or multi-dose unit.
As used herein, a “unit dose” is a discrete amount of the

pharmaceutical composition comprising a predetermined amount of the active
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Schene 10 2, 4-Dichloro-N-(6-n-propylantino)-1-1,3,5Priazine (=I)
52,4,6-Trichloro-1,3,5-triazine (XVIl11) (20 g, 109 mml) was dissolved in
acet one (WOQordg74@nd poured into ice-water (50 nL) to feCcmis20eny2386 ne
suspension. A solution of propan-l-amne (7.1 g, 120 mmol) in water (20 ni)
was added and the tenperature maintained at approximately 0 C. To this

tni xture, 2N NaOH (60 nL, 120 mmol) was added in a dropw se manner to keep
the tenperature 10 between -5 C and 0 C. The m xture was stirred at 0 C for
60 m n. The ipgegkRi o ﬂn&@ﬁoffthé &@iﬁ/emgﬁefdfenalegemaﬁlbequmfithe dahgs oftie X 25 ni).
After drying qver caI ciumch] ori e, yunde vacuu

2, 4- di chl or G*N¥ pes5d ‘5’1“6%[“’8 ?ﬁ’ ipisger tPrals‘gLEF‘ﬁ@‘ %@V?qlﬁilt\tfﬁgloi“é’gl ated as a
whi te powdersy(ilBddkageB0%h ¥, ﬁJr@:)amdkcwﬁa ﬁz&ﬂﬂon&-‘ﬂﬂﬁl oisu&%o@%wma unkd

2- Chl oro- N- (4- cycloprop Irreth prop amngﬁ 3,5] triazine
(XXIV) 2, 4- BlogHE oL INg %etmwijfahﬁ%c)%fnso pifiply %df(sséémgm ™8 g, 87
mol ) wassdi 5aol o thed AndGRE NS cv%Qthmtp)e cangd&eygr@qsednm@umc@asw@t er (50 rrL)
to forma very fine suspension. A solution of cycl opr opyl met hart ami ne (6.7

g, 95 mmol ) fon may hede stee ¢ratiforen! fogeschedpsed and the tenperature was

mai nt ai ned at appr oxi 88 nrnol)
was added in a dro vmggﬁﬁg%ggrc%%gﬁ%&g%?h@%%%?%%uu}og%ggtﬁvﬁ%é% Cand 5 C
The mi xt ur e hgeedn m:prm@mllffdne@@ tnwharamceazmiempqséwpwbmme saifdleffor  an

addi ti onal r ed with
water (3 x Zegn%_%r%i ? gt#ogdoT'%}ﬁalﬂo}\sgppﬁfﬁﬁhgrs%ﬁ@b%%%@H&p&‘g& ag?ql% e under

hi gh vacm&mcoﬂmohlx@m@sel\ge(mal@ymitumw prydimmtShylﬁw tmlﬁlﬁmhqﬁnﬂ)mﬂsam no)

1,3,51tri | d
LOVE (esi) S Y ifago R PR RiR sl p PRUAES R Pran BB L5) 0 o)
[ 1, 3, 51i ri azirder 2 yeidor Me&ompmitemhythl&bhfoir"dnmy*tanmm \ra;ndmmhilm isdell( xxv)

A m xt f hi T | ne

(13, sptr adrResoxknt B pasl SULAREAR Moo el el SR BB 2t ne

hydr ochl or i derfodn ficll modikiction wied meiahsrdmﬁ)hd?ﬁlkf z(n@, &pgl,lmékﬂatﬁ)nrrﬂﬁbﬁcts to Et OH (50
m.) was h at d at, 100 t was .renoved under

er the
T eas B Sabtitianigryiat PLnE Paypdeic edoobns o tbs DR ORBg. o1) - amshed

wi th water (cbﬂ@mpmte:h,moultuerblmtemoa:ubﬁddne teflahld AnddtHel POmitks, namghatlr i ed over
Na2SO4. The crude was purjfi h col um chrog(gt ogra

by
et her/ et hyl la‘é'é‘i“é%@‘lnn%?‘111X%FeB?'§Pa Wl YenttlevRiss PeiBvag Haﬁfaé reduced
pressure to ji@bgk 500 ng (26% of the desired product. The |soI ated free
am ne (500 ng, 1.88 rnnol) was dissolved in H20 (10 nL) and O M aqueous
15 HCl sol ution (4.0 M%em@%@édhew@wgm ?fé'i*ﬂm’é‘%lffalﬁ i*lsrﬁOfWé}bf%*ubj ect ed

was subj egt qlink@nd Mﬂﬂ&% Iphazlﬁ‘ﬁxéegﬂczﬁﬁ aYdeBlaBle eRGpii@s bif @flich!, AdYRL .
N- (4-cycl opropyl net hyl ) -=N- (6- npr opyl am no)
[ 1, 3, 5] t ri azimbodinyent, i phargiapeanipg) compeitioRy Pithe RecHipa coppiisgei de (XXV, 520 nm)

?; p% b ?Liwg OQhééa Bg\{gy QE@ I-@l 5%&11‘% of at 1621§t70n$ %%01111é5kmg%.§%§1%1%%é ?g/sg) 36820

(m 7H), @amagglt(:#iy Rpgpiable aGief. sPhqg_mgceuE@:'igga{@:elggle pﬁiil@‘H)Whl@l 43-0.49 (m
(1 O 20 A BRI, ek o s ) S, vy 25
hydr oxyl a5 mipherinfasevically ac@Glptable salt solutions such as phosphates and salts of or ganic
acids. Examples of these and other pharmaceutically acceptable carriers are described
in Remington’s Pharmaceutical Sciences (1991, Mack Publication Co., New Jersey).
The carrier may be a solvent or dispersion medium containing, for
example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
30 polyethylene glycol, and the like), suitable mixtures thereof, and vegetable oils. The
proper fluidity may be maintained, for example, by the use of a coating such as

lecithin, by the maintenance of the required particle size in the case of dispersion and

by the use of surfactants. Prevention of the action of micreorganisms may be
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CH3NH OCH3. HCI H3C, /0-CH3 ,HCI NN N DI PEA, EtOH XXVI'1 Scherme 11

2,4-Dichloro-N-(6-n-propyl am no)-11, 3,5Priazine (LYII1)

52, 4, 6- Trvolbwao4993, 5-triazine (XVII1) (20 g, 109 mmol pcrasdiisssiyed in

acetone (100 inL) and poured into ice-water (50 nL) to forma very fine

suspension. A solution of propan-l-amne (7.1 g, 120 nmmol) in water (20 nl)

was added and the tenperature naintained at approximately 0 C. To this

m xture was added 2 N NaOH (60 ni, 120 mmmol) in a dropw se nanner to keep

t he t enper atauhieve]j(bybﬁtiwaentibaSteﬁalaandaﬂifﬁhgaﬂg@ntﬁjﬁ&ﬁ&k@ﬁpk&ﬁ@rdﬂem stirred at 0
reC| itate was. filtere with wa (3 x 25

C f 60 f . wash

) O Cer Ghi RO Rt SR G hEE AR o GRS DR ks TO4EG

Wh 4- di Ch\l,\gr melﬁrle(fﬁamg gfona@ydiealméma agehth, Br Slatplea@ighs, odshd dhjoridaSri sol ated as a
Ite powder , % vie

2- Chl olroo I\I—(&"Yéﬁﬂ I5sehd mf\%“e‘)ef %%'O\%Béllr Qﬁi)ler\‘i?}%fsléms]l’(f?'f)i%ﬁ‘ ﬁ?lqtml)

2, 4- Di chl or af Mre(ifiediatié &ﬁ&ﬁo&ﬁbﬁ&'}xﬂﬂb&réﬂgﬂdb@ﬁﬂﬂ}%&lm,@ thd dbafposliionl 9. 5 m nol )

was di ssolved in acetone (40 inL) and poured into ice-water (40 nL) to form
a very fine 838péHel inys Absomtighs fBrexampist HARMHMFRORYERHE AT &dtde T 1. 01 g,

23.4 20 mMlghe bRbYRLET, tﬁ@-@m%ﬁcemllﬁg&gﬁlﬂggarﬁél@s e mgS@Lhe was mai ntai ned
at approximately 0 C. A sol ution of (2 g, 58.5 innmol) in water (10

iriL) was added in a ‘Groplatiens mayhsemplayed Bagmideey wibernaenticsalpet ween 0 C
and 5 C. Th%ﬂ{ﬂbr Xhne, Yﬁﬁﬁmta&%ncawawesplbé%rgm o@}nofggﬁamcslﬁgps%a;daése and

concentrat ed préCipitate was filtered , Wwashed wth water (3 x 25
11E), Afi@r St!lrfisbiqur @vlepa@sele’an@ﬂumhfslhm@ml,elélammam sificytanspgsuum the desired

Post, 2 SR e Sl R BBl P L e
= 216 ( MrH) Hhe pharmaceutical preparations may be sterilized and if desired mixed with auxiliary
agents, e.g., lubricants, preservatives, stabilizers, wetting agents, emuisifiers, salts for
influencing osmotic pressure buffers, coloring, flavoring and/or aromatic substances
15 and the like. They may also be combined where desired with other active agents, e.g.,
other analgesic agents. As used herein, “additional ingredients” include, but are not
limited to, one or more ingredients that may be used as a pharmaceutical carrier.
The composition of the invention may comprise a preservative from
about 0.005% to 2.0% by total weight of the composition. The preservative is used to
20 prevent spoilage in the case of exposure to contaminants in the environment.
Examples of preservatives useful in accordance with the invention included but are
not limited to those selected from the group consisting of benzyl alcohol, sorbic acid,
parabens, imidurea and combinations thereof. A particularly preferred preservative is
a combination of about 0.5% to 2.0% benzyl alcohol and 0.05% to 0.5% sorbic acid.
25 The composition preferably includes an antioxidant and a chelating
agent which inhibit the degradation of the compound. Preferred antioxidants for some
compounds are BHT, BHA, alpha-tocopherol and ascorbic acid in the preferred range
of about 0.01% to 0.3% and more preferably BHT in the range of 0.03% to 0.1% by
weight by total weight of the composition. Preferably, the chelating agent is present
30 inan amount of from 0.01% to 0.5% by weight by total weight of the composition,
Particularly preferred chelating agents include edetate salts (e.g. disodium edetate)
and cifric acid in the weight range of about 0.01% to 0.20% and more preferably in

the range of 0.02% to 0.10% by weight by total weight of the composition. The
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N- (4- Et hyl ai ni no) - N- (6-n-propyl am tio) hydravl am ne hydrochloride (XXVII)

A m xture of 2-chloro-N-(4-ethylamno)-N(6-n-propylamno)- [1,3,5]triazine
(XXV1) (2wQ,202/@49900!1 ), N, O- di et hyl hydr oxyl am ne hydr oehirarscaea/ 062586 g,

46.5 mol) and D PEA (8.4 g, 65.1 mml) in EtOH (20 nL) was heated at 100 C
for 16 h, after which tinme the solvent was renoved under reduced pressure.
10 The residue was dissolved in EtOAc (150 nm), washed with water (100 niL),
washed with a brine solution (100 nL) and then dried over Na2SO4. The

sol vent MBScﬁéﬁﬁ%ﬁ@aﬂﬁﬂ@%ﬁﬂ&ﬂuﬁﬂdmgm&ﬁﬂumﬁuﬁmdc&ﬂmmhﬁﬁhdwﬁnW@%epurified by

flash colum, chro .(pe r/et ate .- 10/ 0 2/1) to
yield the deSesy F"ofg%g{gl}?‘éez‘g’ t 0“% %c’“ %m %’tdéﬁsc‘fi}l‘ébe]aﬁﬁ{er?ée (820 ny,
3.42 mnol) tM\@-}Sar@t%l@'p\/@&reidrhntldkz&nﬂ-:ﬁld(cll@lafﬁﬂ-g)%ger&@dsp&:tﬁel%@@b‘ﬁ@us HC1
solution (11 nL) was added, resyl tant soluti,on was subjected to

| yophi | i zat Icewpglal% obheg SH Ele a@ AT e&%a@ gants and chelating agents may be

N-(4-ethys a@bﬁk@i}mé&tﬁ@eﬂﬁw LRGuRBeN@dwn to those skilled in the art.
[1,3,5]triazin-2-yl)-N O-di net hyl - hydr oxyl am ne hydrochloride (XXVIl), as a

colorless oil (944 gviqw@uﬁseresms)nawpﬁpwp@aquscworlyemwmqhmvﬁw('%@o MHz,

E)II-VDBO) 3 25( ggigye‘gel?s‘rt]t%éngtgn Jﬁhe( 'p;'iwe ﬂﬂéfle)irentan Zﬁ-a(ﬁrez%Q& '0ny vidle. @cluééus:a()gg?( (r)n 920
(i n’ 3H). Exghpleginglude, for e\:ample watel and isotonic saline. Oily vehicges include, fE)r ' '

N-(Bi s-4, 6- (&axﬂ%égmh&{ !)a(@%fé?& )eﬂ%g? Coaésdt (ég@%bfa ofls ¥ujc)1 é\]lafgch% BRdNy! - hydr oxyl

am ne XIX) HCl-21.HC1 N' N
Ckot - - 10 - sesapgRNgT c'(')co.nutelL fragbioPatedy GeiNsoils, |an<Hnn1€|tal pﬁis sqch(;:@\}pquidxm X

paraffin, Liquid suspensions may further comprise one or more addmonal ingredients
including, but not limited to, suspending agents, dispersing or wetting agents,
emulsifying agents, demulcents, preservatives, buffers, salts, flavorings, coloring
agents, and sweetening agents. Oily suspensions may further comprise a thickening

15 agent. Known suspending agents include, but are not limited to, sorbitol syrup,
hydrogenated edible fats, sodium alginate, polyvinylpyrrolidone, gom tragacanth,
gum acacia, and cellulose derivatives such as sodium carboxymethylceliulose,
methylcellulose, hydroxypropylmethylcellulose. Known dispersing or wetting agents
inchude, but are not limited to, naturally-occurring phosphatides such as lecithin,

20 condensation products of an alkylene oxide with a fatty acid, with a long chain
aliphatic alcohol, with a partial ester derived from a fatty acid and a hexitol, or with a
partial ester derived from a fatty acid and a hexitol anhydride (e.g., polyoxyethylene
stearate, heptadecaethylengoxycetanol, polyoxyethylene sorbitol monooleate, and
polyoxyethylene sorbitan monooleate, respectively). Known emulsifying agents

25  include, but are not limited to, lecithin, and acacia. Known preservatives include, but
are not limited to, methyl, ethyl, or n-propy! para-hydroxybenzoates, ascorbic acid,
and sorbic acid. Known sweetening agents include, for example, glycerol, propylene
glycol, sorbitol, sucrose, and saccharin. Known thickening agents for oily
suspensions include, for example, beeswax, hard paraftin, and cetyl alcohol.

30 Liquid solutions of the active ingredient in agueous or oily solvents
may be prepared in substantially the same manner as liquid suspensions, the primary
difference being that the active ingredient is dissolved, rather than suspended in the

solvent. Asused herein, an “oily” liquid is one which comprises a carbon-containing
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25 Schenme 12 2-Chloro-N-(4, 6-bis-(2-nethylpropylainitio)-[1,3,5]t4azine
2,4,6-Trichloro-1,3,5-triazine (XVIl11) (5.0 g, 27 nunol) was dissolved in
acet one (V86 2m2)o7aeyd poured into ice-water (50 nL) to foroTaSz@EnPeIssOe
suspension. A solution of 2-methylpropan-1 -amine (4.0 g, .54 nmol) in
acetone (20 nL) was added and the tenperature was maintai ned at
approximately 0C, To this mxture, 2 5 N NaOH (27 triL, 54 nmmol) was added
in a dropwi se manner to keep the tenperature between 0OC and 5C. The m xture
WaSSStCi r [I'ﬁd liq0id 13(Qedﬂiid’hnakv11&ﬁ]t&klﬁﬂitsﬁEm@taabhm:ﬁ:teaﬂdnfwarei ahigaddbtuiiasal 60 mn
at ' e ecipitate was fi of f, .washed wi.th t 3 x 25 nm
After dr yi g e GHhCRP O e BRI <S50 CEPB o- N (4,

6- bi s-(2- ”Etchfxﬁb&{e@@)ﬂl:@ﬁb&wﬂitreéaréla HQ1ﬁd$t@}@ené1Xﬁﬁ\/lt|bbl)1g\W&erdt@ﬂhhﬂted as white
powder 10 (6.0 87%%I eld). LCVIS ESI in % 258 dt I-Q

N—(BI S-4, 6- (%98 u‘;g,@%gp bns} a%quﬁan 31'11 d:gio utlono the active mgre ient in the

i i azi n-2g y%brv%tOAthéB%E wb@mmlﬁdeyfoamMmee%h& Q,mloﬁlﬁ s4R¥VOily A mixture of
2-chloro-N- (4, 6-bis-(2-methylpropylam no)- ga’)trlazme(XXVIII)

(2.57 g, 10 sphreny chd@f@‘%m@WvW&vP%Sﬁés ﬁS‘f‘éi]r?é?ﬂ'li veegebleriles g, 20

mmol ) and DI \E\)ﬁﬁs(aﬁrcl]n@ (gwe %Qsam@&)coéd?luﬁglpﬂaét%QQe BR ollgahemhiRtal 100 C for
16 h, after tine the solvent was renpved unc% reduced pressure. The

resi due was Oéiﬁstsdilavé@llﬁnalEEﬁ@Ac (200 L), washed with water (2 x 100 m),
washed with a brine sgl %leQQBé %qgul%m%ﬂglohbgﬁ g{ahﬁ&e.meerpm@% 20 The

sol vent was renoved under ressure resi due was purified by
fl ash col@nmfdleriowatiognapteyprémpetd uemh &ngvat mythodse Stielt i@ilﬁulgﬂoll)? mag bgi el d t he

desired pro 39 f 3.3 mmol
was di ssol v%égl}ilﬁéﬁg%dt?%sy %_3@laﬁ§b€§eg’%% %éﬁ léu‘ré’%ﬁ%ﬁ utlg.) ?@%a%%le% m.) vvas)
gdded CIThe (rjoesu;bre;a:m arsghertus onoilyasisipudipreatseliitipoby @dyipmnqu ampquoenstoy yi el d t he
esired pro

met hyl pr opleéH]"%]B%? Ehfr% Aﬁ?atclrl lgg t%llesr?%%nnubtmﬂf xBa)aﬁuthft:z co1z1p1h ne )((n'y 1(a)‘rr%0r§ e
hydr OChI or i dspeoXiXk X} waisin@ageint, b uspalding AgéntOangila. plds@VBn(eEﬁld):litiondiz -- 283

NVR (500 , VB0),: 6 12.55-12. 60 (br 57 8.77
(br 2H) t 3.‘}?@9%&‘,5’ Sypk as fé%@%’ﬁ%ee(“i(“ﬁ{,)g?g%of‘“%.oii‘%%‘.‘ (gf‘rlﬁs "kﬁ)a"s" 80- 1. 86
(in, 2H, lﬁﬂu&d%ehémfoﬁaaﬁzb)nonsao Exanpl e 6:

N—(B|s46122d t hyl
B e m@l?ﬁ%}éqsm|°£mew6ﬂmaefmiﬁ9mea>éepelﬁ%x|) e

[1,3,51triazin-2-yl)-
G N CH3INH Qeki@ged; 6t sONNZIN form of oil-in-water emulsion or a water-in-oil emulsion,

The oily phase may be a vegetable oil such as olive or arachis oil, a mineral oil such
20 as liquid paraffin, or a combination of these. Such compositions may further
comprise one or more emulsifying agents such as naturally occurring gums such as
gum acacia or gum tragacanth, naturally-occurring phosphatides such as soybean or
lecithin phosphatide, esters or partial esters derived from combinations of fatty acids
and hexitol anhydrides such as sorbitan monooleate, and condensation products of
25  such partial esters with cthylene oxide such as polyoxyethylene sorbitan monooleate.
These emulsions may also contain additional ingredients including, for example,
sweetening or flavoring agents. '
Methods for impregnating or coating a material with a chemical
composition are known in the art, and include, but are not limited to methods of
30 depositing or binding a chemical composition onto a surface, methods of
incorporating a chemical composition into the structure of a material during the

synthesis of the material (i.e., such as with a physiologically degradable material), and
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methods of absorbing an agueous or oily solution or suspension into an absorbent

material, with or without subsequent drying.

Administration/Dosing

5 The regimen of administration may affect what constitutes an effective
| amount. The therapeutic formulations may be administered to the patient either prior
to or after the onset of a breathing disorder event. Further, several divided dosages, as
well as staggered dosages may be administered daily or sequentially, or the dose may
be continuously infused, or may be a bolus injection. Further, the dosages of the
10 therapeutic formulations may be proportionally increased or decreased as indicated by
the exigencies of the therapeutic or prophylactic situation.

Administration of the compositions of the present invention to a
patient, preferably a mammal, more preferably a human, may be carried out using
known procedures, at dosages and for periods of time effective to treat a breathing

15  control disorder in the patient. An effective amount of the therapeutic compound
necessary to achieve a therapeutic effect may vary according to factors such as the
activity of the particular compound employed; the time of administration; the rate of
excretion of the compound; the duration of the treatment; other drugs, compounds ot
materials used in combination with the compound; the state of the disease or

20 disorder, age, sex, weight, condition, general health and prior medical history of the
patient being treated, and like factors well-known in the medical arts. Dosage
regimens may be adjusted to provide the optimum therapeutic response. For example,
several divided doses may be administered daily or the dose may be proportionally
reduced as indicated by the exigencies of the therapeutic situation. A non-limiting

25 example of an effective dose range for a therapeutic compound of the invention is
from about 0.01 mg/kg and 50 mg/kg of body weight/per day. One of ordinary skill
in the art would be able to study the relevant factors and make the determination
regarding the effective amount of the therapeutic compound without undue
experimentation.

30 The compound can be administered to an animal as frequently as
several times daily, or it may be administered less frequently, such as once a day,
once a week, once every two weeks, once a month, or even less frequently, such as

once every several months or even once a year or less. It is understood that the
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Schenme 13 N-(4,6-Dichloro [1 ,3,5]

triazin-2-yl1)-N, O dintethyl-hya' ratylarnine (..AMN9

52, 4, 6- Trvolbwoo4993, 5-triazine (XVII1) (30 g, 163 nrnolPLTwes301diosses ved in
acetone (300 tnL), and N, O-di net hyl hydr oxyl arni ne hydrochl oride (15.8 g,
163 mmol ) and DI PEA (42 g, 326 mmol) were added and the m xture then
stirred at OC for 1 h. The solution was concentrated and the residue was
treated with Et OAc (750 nmL), washed with water (100 nlL), and the organic

Iaye(r]I was drdnﬂﬁ’m%Mftcglngaaﬁ@éseﬁ-ﬁbﬁliaitﬁha\ﬂ)ﬁaﬂlhin%&r%@&ﬁzohﬂﬁiﬂﬂﬂgjeﬂampléacEol and t he
residue was puritie S columm cnromnal ogr ap et et r{et Yy
acetate = 5cF/Vthd6Y»f@?li)0be3f% %weaf%ws,&é@w?éfﬂywb%%é 35, or every s s

N- (4, 6- di chl 10 e akngl, HlithlebdrRBihr Ery i Aridl astrﬁ@';berhasd{ﬂdaquﬁm ne (XXX), as a
white solid (25 8P 73% vyi el d) ESI) rn/z—210(M+H) 15

N (Bi s- 4, 6- (121t12t_e %%y@@mﬁrgtﬁﬁuhwwn{ mg psy day dose administered on

triozin- 25 ylWech@S(Qgr@steMdQMﬂ'E@?&w A El@r c‘a%ﬁoé&ﬁqﬁmﬁnﬁér& 8 Eriddl, and so
N-(4,6-dichloro{l,3,5]triazin-2- roxyIamne(XXX) (1 g,

4.78 mol), o 4 @Iiﬁﬁ@teh‘w Hrlesprdose wzﬂlwzrdéyegwns%ﬁbe skyllegiartirpippnd wild DI PEA
(1.85 g, 14. d%ﬁeﬂﬁ't@% Qn ﬂﬁn‘ﬁgio(h‘ f‘(c%gs sﬂtl:h)asvﬁﬁlg\Q%ﬁ%Q t@tthe]t%gnagexfeﬂ{ 16 h,

after which t ol vent was renoved under reduced pressure.” The
resi due was dilsgticoeedeing tEatohdhe(tu® antl pge eldbdadmali ¢th vvater (20 nalL) and with

a brine solution (20 13181‘3% gﬁvggﬁfthy%@%%%c% ]gg{éggﬁgﬁ? DEEAt ed. The

crude product was purl pet et her/ et hyl
acet at e 10 2Gbfpoutids b)“ thtsonwwldmam@e aesd st tppodneh andung ofthe 98%e. The

| sol ated f res Qcﬂél{%‘?ha éfg’[ éhfﬁ iqsa U@B’ )des%r dﬁ% apgln%%%ﬁ&%g ﬁglulptH%Q llgnlo m) and

0.5 M HO solutron in Was add sol uti on
was subj ect gutitn, doynppdifidn, z:aim@de df ediyingstratidnhweitbles b¢1egjtopm@dt]mmauent

ydr oxyl i e’ hydr och ST R CAOE Gl SEL By Lol Ly e isbisny B 1 -
311 (M+H) . TR (53 Qe iz detBMBﬁk) and&m{snﬁlﬁ)thelﬂ"feéﬂveb&mﬁﬁt qfbiie  111), 8 52-8.81
0. B9-0. o6 { ATRERies BT loh e AT s NN AP BRT EIPAGHY 13, 5] tri a
zi n- 2- y1) - N,Quidistietdoyes ohitd coxydvand srehdipeendiehbaplogkel it ¥Ofhhdmaceuticdl N N Cl NCI
H2N composition at levels lower than that required in order to achieve the desired
therapeutic effect and gradually increase the dosage until the desired effect is
achieved.
20 In particular embodiments, it is especially advantageous to formulate
the compound in dosage unit form for ease of administration and uniformity of
dosage. Dosage unit form as used herein refers to physically discrete units suited as
unitary dosages for the patients to be treated; each unit containing a predetermined
quantity of therapeutic compound calculated to produce the desired therapeutic effect
25  in association with the required pharmaceutical vehicle. The dosage unit forms of the
invention are dictated by and directly dependent on (a) the unique characteristics of
the therapeutic compound and the particular therapeutic effect to be achieved, and (b)
the limitations inherent in the art of compounding/formulating such a therapeutic
compound for the treatment of breathing disorders in a patient.
30 In one embodiment, the compositions of the invention are administered
to the patient in dosages that range from one to five times per day or more, In another

embodiment, the compositions of the invention are administered to the patient in

range of dosages that include, but are not limited to, once every day, every two, days,
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CH3NH- OCH3 . HCI H3C, .HC N N N NN H XXXl I DIPEA 5 XVII| Schene
14 2-Chloro-N- (4, 6-bis-(cyclopropylainino)4l, 3,5Priazine (X0f1l)

102, 4, 6- 'Wochi2m7a998, 3, 5-triazine (XVII1) (40 g, 217 molPrTWws201diossseé ved i n
200 nL of acetone and poured into ice-water (250 nL) to forma very fine
suspension. A solution of cyclopropananmine (24.8 g, 435 Irnp was added with
stirring at OC. To this m xture, 2N NaOH (218 nL, 435 mml) was added
dropwi se at a rate to keep the tenperature between 0C and 5C. The resultant

m;jét ure \/\1?366(3;5')/%&36 tﬂ@ﬁit(ﬁf(ﬁfue B ckh, Bncﬁ&nc@ﬁt‘ﬂrﬁﬁ% \b?;rlpem afﬁlgbeerfe?ﬂ@ thﬁndf or ﬁn
addi ti ona mn at 5 atewas Iltered o washed wit
water (3 x POPATFHEY 0“%?%@? "’b‘f‘i/i”ﬁg’ Ie‘&ﬁi‘@’lﬁﬁfileﬁ?s&? AT BETEHOW gh vacuum

chl oro- N-( 4,co§mblh§m{&m>bgmsr@whﬁrimmon Wil v éﬁ}dnﬁ hdFdeN® sb I I ) vvas i sol at ed
as a white powder (46 g, 93%yield). LCVB mz = 22
depending on many factors including, but not lumted to age, disease or dlsmder 0 be
5 treated, gender, overall health, and other factors. Thus, the invention should not be
construed to be limited to any particular dosage regime and the precise dosage and
composition to be administered to any patient will be determined by the attending
physical taking all other factors about the patient into account.
Compounds of the invention for administration may be in the range of
10 from about 1 lg to about 7,500 mg, about 20 g to about 7,000 mg, about 40 g to
about 6,500 mg, about 80 lg to about 6,000 mg, about 100 pig to about 5,500 mg,
about 200 pg to about 5,000 mg, about 400 g to about 4,000 mg, about 800 pg to
about 3,000 mg, about 1 mg to about 2,500 mg, about 2 mg to about 2,000 mg, about
5 mg to about 1,000 mg, about 10 mg to about 750 mg, about 20 mg to about 600 mg,
15 about 30 mg to about 500 mg, about 40 mg to about 400 mg, about 50 mg to about
300 mg, about 60 mg to about 250 mg, about 70 mg to about 200 mg, about 80 mg to
about 150 mg, and any and all whole or partial increments thereinbetween.
In some embodiments, the dose of a compound of the invention is from
about 0.5 ng and about 5,000 mg. In some embodiments, a dose of a compound of
20 the invention used in compositions described herein is less than about 5,000 mg, or
less than about 4,000 mg, or less than about 3,000 mg, or less than about 2,000 mg, or
less than about 1,000 mg, or less than about 800 mg, or less than about 600 mg, or
less than about 500 mg, or less than about 200 mg, or less than about 50 mg.
Similarly, in some embodiments, a dose of a second compound as described herein is
25  less than about 1,000 mg, or less than about 800 mg, or less than about 600 mg, or
less than about 500 mg, or less than about 400 mg, or less than about 300 mg, or less
than about 200 mg, or less than about 100 mg, or less than about 50 mg, or less than
about 40 mg, or less than about 30 mg, or less than about 25 mg, or less than about 20
mg, or less than about 15 mg, or less than about 10 mg, or less than about 5 mg, or
30 less than about 2 mg, or less than about 1 mg, or less than about 0.5 mg, and any and
all whole or partial increments thereof.
In one embodiment, the present invention is directed to a packaged

pharmaceutical composition comprising a container holding a therapeuticaily
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20 4, 6-Bi s-N-cycl opropyl am no[ 1, 3, 5]
triazin-2-yl)-N, Odinethyl -hydroxylanihte (XXXII1) A m xture of

chl or o- NW0,208/0k®9 ( cycl opr opyl am no) 41, 3, 5] tri azi ne ( XRRriUs2qi2/02138¢, 10
mol ), N, O-di net hyl hydr oxyl am ne hydrochloride (1.94 g, 25 20 nmol) and

DI PEA (5.16 g, 40 mol) in EtOH (100 nL) was heated at 100 C for 16 h, and
the solvent was then renpbved under reduced pressure. The residue was

di ssolved in Et0OAc (200 InL), washed with water (2 x 100 nL) and brine (100

nL) then dri@ﬁc@oé%om%‘s@éem $iRd SOIh¥ @REn RS albRIBIIEbrbEheibn addced pressure.
The re5|due was purified by flash col um chr oma gr aphy  (pet ether/ethyl

acet at e 3/Sf§0n§@hﬂlala9quem agengj agd gigagfiopy fof Pﬁé“&)‘é%?‘ﬁ’é&?“ﬁﬁ* Bdiset . The isol ated
free amne (glefngor éd&e%ﬁ@&)mm %b:%@@l* D€Ab D ik Ber (A O patleht, and 0.5 M

aqueous HCl ‘sol ution &8 i nL) en the solution was |yophilized to yield
N- (4, 6- bi s-cycl opr opy laqﬁem c[oggtagleg thqupq;ﬁ pwlzm%pj_frfle for holding the

lg\l) 0- E'G”vgt By 5011?13{1?7{093%5@%9931@@ %Pmaﬁ{ﬁ!edﬁl C(I‘IMBJ)JI%C%@?WHE& SR id (1.05
12. 00- 12. 80 Beineing T corm:Wsuhgplsmqqglatwaizmnpogme @@tllesq_rmyodnae%% 38 (m

311), 2.69- 2c ﬁt%m(: ngt]ﬂ@ pﬂfg g%?gstHEQ cgﬂtalgxmhﬁgﬂrgrgn T\?ﬁg@gﬂlﬁ%éeﬂm i.e., the

N- (4, 6-Bi s-n- prop trrazin hydroxylamne
(XXXV) 10 Exanglner @ATeceNac(leﬂ. S6chBis 8 box pr ophytharpmansithe Bacﬂéagerh azin

2y g L A O SRR L P p e
10 instructions for use of the pharmaceutical composition. Moreover, packaging
techniques are well known in the art, It should be understood that the instructions for
use of the pharmaceutical composition may be contained on the packaging confaining
the pharmaceutical composition, and as such the instructions form an increased
functional relationship to the packaged product. However, it should be understood
15 that the instructions may contain information pertaining fo the compound’s ability to
perform its intended function, e.g., treating, preventing, or reducing a breathing

disorder in a patient.

Routes of Administration

20 Routes of administration of any of the compositions of the invention
include inhalational, oral, nasal, rectal, parenteral, sublingual, transdermal,
transmucosal (e.g., sublingual, lingual, (trans)buccal, (trans)urethral, vaginal (e.g.,
trans- and perivaginally), {intra)nasal, and (trans)rectal), intravesical, intrapulmonary,
intraduodenal, intragastrical, intrathecal, subcutaneous, intramuscular, intradermal,

25  infra-arterial, intravenous, intrabronchial, inhalation, and topical administration.

Suitable compositions and dosage forms include, for example, tablets,
capsules, caplets, pills, gel caps, troches, dispersions, suspensions, solutions, syrups,
granules, beads, transdermat patches, gels, powders, pellets, magmas, lozenges,
creams, pastes, plasters, lotions, discs, suppositories, liquid sprays for nasal or oral

30  administration, dry powder or aerosolized formulations for inhalation, compositions
and formulations for infravesical administration and the like. It should be understood

that the formulations and compositions that would be useful in the present invention
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N NC NNNXXXIV HCG-N-0-CH3 NaOH 1, 4-di oxane 60C, 6 h H3CN'O-CH3 N '
NO-8-0-H 6 H2804 1, 4-di oxane RT 0.5h  XXXVXXXVI Scheme 15A 15
2- Chl or 0-Wo(24128¢7lm93- ( n- propyl anzino)-[ 1, 3, 5] tri azi ne (=YLT/US2011/062386
NaOH solution (82 nlL, 162.68 mmol) was added in a dropw se manner to a

A2 M

suspension of 2,4,6-trichloro-1,3,5-triazine (XvVill) (15.00 g, 81.34 mmol)

and n-propylamne (13.4 nL, 162.68 tntnol)

16

15

20

25

30

are not limited to the particular formulations and compositions that are described
herein.
Oral Administration

For oral application, particularly suitable are tablets, dragees, liquids,
drops, suppositories, or capsules, caplets and gelcaps. Other formulations suitable for
oral administration include, but are not limited to, a powdered or granular
formulation, an aqueous or oily suspension, an aqueous or oily solution, a paste, a gel,
toothpaste, a mouthwash, a coating, an oral rinse, or an emulsion. The compositions
intended for oral use may be prepared according to any method known in the art and
such compositions may contain one or more agents selected from the group consisting
of inert, non-toxic pharmaceutically excipients which are suitable for the manufacture
of tablets. Such excipients include, for example an inert dilvent such as lactose;
granulating and disintegrating agents such as cornstarch; binding agents such as
starch; and lubricating agents such as magnesium stearate.

Tablets may be non-coated or they may be coated using known
methods to achieve delayed disintegration in the gastrointestinal tract of a subject,
thereby providing sustained release and absorption of the active ingredient. By way of
example, a material such as glyceryl monostearate or glyceryl distearate may be used
to coat tablets, Further by way of example, tablets may be coated using methods
described in U.S. Patents Nos. 4,256,108; 4,160,452; and 4,265,874 to form
osmotically controlled release tablets. Tablets may further comprise a sweetening
agent, a flavoring agent, a coloring agent, a preservative, or some combination of
these in order to provide for pharmaceutically elegant and palatable preparation.

Hard capsules comprising the active ingredient may be made using a
physiologically degradable composition, such as gelatin, Such hard capsules comprise
the active ingredient, and may further comprise additional ingredients including, for
example, an inert solid dituent such as calcium carbonate, calcium phosphate, or
kaolin.

Soft gelatin capsules comprising the active ingredient may be made
using a physiologically degradable composition, such as gelatin. Such soft capsu_ies
comprise the active ingredient, which may be mixed with water or an oil medium

such as peanut oil, liquid paraffin, or olive oil.
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20 (15 nL) at OC. The reaction m xture was heated at 50C for 3 h and then
cooled. Water (100 nL) was added to the reaction m xture; the resultant
preci pi t ave 202907499t er ed, washed with water, ethyl ethercan$2anioezsséo yiel d
2-ehl oro-N- (4, 6-bis-(npropylam no)41,3,5itriazine (XXXTV) (15.88 g, 85%
yield). 25

N- (4, 6-Bi s-n-propyl am no-0, 3, 5] tri azi n-2-yl)-N, O-di net hyl - hydravl am ne
(LYX17) A m xture of 2-chloro-N(4,

6-bi s- (n-propyl am no) FhdorA.aahiid@ze) eelc X?ﬁgbd(bds 6f@e BRerion Ay B3 ime! ) |
N, O- di met hyl hydr oxyl am ne hydrochl ori de 87. 06 rrrmfy and NaOH (3.13

g, 78.35 ni nlisrn)l of tﬁ%/lifsax %ﬂpﬁ%%ﬁriéeltﬂieﬂd’hcﬁll_‘)e“%%l%éf%néf*‘“tb@baffﬂéﬁel Yheat ed at 60

Cfor 6 h, aft ab\m;xe#[g etiﬁ%uéﬁois%tddkn%stge\!ﬁi %Ilél‘%nﬁ?h{&‘ém’értﬁ'ﬁﬁteéat'é@@wed pressure.
Sat ur at ed Na sol uti on was added to the residue and the mixture

was extract edeting dgems. Oﬁé‘ef(l@d»(fhez@ eiginjay byjjeatechypbieraidpbisrmeheds 28%t ract s were
washed wi %4 éﬁ{}lgm(t%@'g s b as GPRPR YA hlxﬁc&'ﬁh@% %msggdlﬁﬁ‘le @é%&&%oa@nd dried

over Na2S nt was renoved under uce pressure and t he
resul tant re¥edleinhds. Eigl, @MW‘r@%@"hpesﬂYCbﬁyﬁge@ga@P hyteds O&nt CH2C12/ Et OH

(9/1 v/iv) top ( - r TAE

[1,3,5]triazl e’-‘g&)?% -]%I',tegl-c I met}}lﬁ)l ’[‘kﬁgmx am ne Z)%&V)W?lée.’% g, 90%
yield). 32K 18400}

N- (4, 6- Bi s-n-propyl andnol | Sitriazin i r agl andne
hydrogen sul fate (=VI qugicpoe 8{3‘4}1 rom '(]%‘3%%15 zﬁgbggjﬁbg‘?%@(ﬁrﬂ% 2.74 mmol ) was
added inia Ch’ohmmhsseym}?&mﬁeuispblmoas S’ﬁl’lelltqual’prqfaratlons may be plepaied by
N-(46b|sn r m no- tria | - hydr oxyl am ne
000ar 3. 24 gRverbesd Menif it sy R Bl e Sh A MR 21 e
stirred for defs (e Atsorbdonmyhermenhgt dfl@losewe Ihadhbg@stewéahﬁlelfmbpmamsxfmmtﬁr reduced
pressure. The residuye _was CcO- va or at ed 25 m). 20
The resul ti r?ée%?getéf’élg’i‘ gue? PPN VP %183 %r%ﬁf’%‘%"ﬁé’ﬂo‘l“ {éfiflmet her to
yield N (4, 6€1hyl alcohol); and pleservatlves (e.g., methyl or propyl para-hydroxy benzoates or

bi s-n- pro ylamno 1,3,5]triazin-2-y drox§lann|ne

hydr ogen ! ulsloé?(““eace uid fgrgaiong phi R}{ag}l%})c’“té?ép‘g’%ﬁ“@y%fdﬁlq venfiph NNw (400

Mz, DMSO): \8111619&31;111&13}eQ01]olal%d£1H'$tlaQ6n ﬁily be&alzpagad:g'pz(&agzd Hnd Bé1d $ither 8. 10
(0.311, br s), 7.8-7.3 (1H. in) (3 40-3.20 (7H, in),

1.61-1. 45 (4piliaw form gan tbleémﬂ{(éﬂ dlmiodlr_ﬂsmwéeQW seponsHiub e W MRELO e ting

poi nt: 134- %@th@sumhﬁhl@ﬁmrt%se‘l 6-Bis-n- o lamno- 135
triazii_(_,p_pyOdineth 1-h drox |am ne XXXrV Exanple 9b: 30

N- (4, 6- Bi s- n- pr opy!| anf\riehltrempgising the peiive ingradiant mayy iferexmyplehpdraiky| ani ne
hydr ogen »gul gyaclo%p(engﬁ%/&)nmld&é e 1%1‘@1&%\6;)'&511‘ th one or more
additional ingredients, Compressed tablets may be prepared by compressing, in a
suitable device, the active ingredient in a free-flowing form such as a powder or
granular preparation, optionally mixed with one or more of a binder, a lubricant, an
excipient, a surface active agent, and a dispersing agent. Molded tablets may be made
25 by molding, in a suitable device, a mixture of the active ingredient, a
pharmaceutically acceptable carrier, and at least sufficient liquid to moisten the
mixture. Pharmaceutically acceptable excipients used in the manufacture of tablets
include, but are not limited to, inert diluents, granulating and disintegrating agents,
binding agents, and lubricating agents. Known dispersing agents include, but are not
30 limited to, potato starch and sodium starch glycollate. Known surface-active agents
include, but are not limited to, sodium lauryl sulphate. Known diluents include, but
are not limited to, calcium carbonate, sodium carbonate, lactose, microcrystalline

cellulose, calcium phosphate, calcium hydrogen phosphate, and sodium phosphate,
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Cl CH3 H3C OHCI NN N N N ti K2CO3 N, N-di rnet hyl acet am de XXXl V70-80 C
H3C, NO, CH3 NN A N XXXV NaOH, 1120 acet one H2804 H3C'O,
WO 2012/074999 PCT/US2011/062386

Known granulating and disintegrating agents include, but are not limited to, corn

starch and alginic acid. Known binding agents include, but are not limited to, gelatin,

acacia, pre-gelatinized maize starch, polyvinylpyrrolidone, and hydroxypropyl

methylcellulose. Known lubricating agents include, but are not limited to, magnesium
5 stearate, stearic acid, silica, and talc. .

Granulating techniques are well known in the pharmaceutical art for
modifying starting powders or other particulate materials of an active ingredient. The
powders are typically mixed with a binder material into larger permanent free-flowing
agglomerates or granules referred to as a “granulation.” For example, solvent-using

10 “wet” granulation processes are generally characterized in that the powders are
combined with a binder material and moistened with water or an organic solvent
under conditions resulting in the formation of a wet granulated mass from which the
solvent must then be evaporated.

Melt granulation generally consists in the use of materials that are solid

I5  or semi-solid at room temperature (i.e. having a relatively low softening or melting
point range) to promote granulation of powdered or other materials, essentially in the
absence of added water or other liquid solvents. The low melting solids, when heated
to a temperature in the melting point range, liquefy to act as a binder or granulating
medium, The liquefied solid spreads itself over the surface of powdered materials

20  with which it is contacted, and on cooling, forms a solid granulated mass in which the
initial materials are bound together. The resulting melt granulation may then be
provided to a tablet press or be encapsulated for preparing the oral dosage form. Melt
granulation improves the dissolution rate and bioavailability of an active (i.e. drug) by
forming a solid dispersion or solid solution.

25 U.S. Patent No. 5,169,645 discloses directly compressible wax-
containing granules having improved flow properties. The granules are obtained
when waxes are admixed in the melt with certain flow improving additives, followed
by cooling and granulation of the admixture. In certain embodiments, only the wax
itself melts in the melt combination of the wax(es) and additives(s), and in other cases

30  both the wax(es) and the additives(s) will melt.

The present invention also includes a multi-layer tablet comprising a
layer providing for the delayed release of one or more compounds useful within the

methods of the invention, and a further layer providing for the immediate release of
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N CH3 NNH2s04 A N XXXVI MEK Schenme 15B 5 Stage 1:

2-Chl oro-N- (4, 6-bis-(n-propylam no) 11, 3,5itriazine (XXXI'V) Sumrary:

Di - chl or owodi2eplae®moent by 2 equi val ents of n-propyl am neCTIus2@n®62386

enbodi ment, two or nore equival ence of n-propyl am ne produced only the

bi s- propyl am ne derivative of the starting material. The reaction progress
was nonitored by HPLC and the desired internedi ate

(2-chl oro-4, 6-bi spropyl am no-s- 10 triazine) was precipitated. |n-process
QC Tests wercae pembercoR@ounds useful within theAmStHni)ds@ﬁiHl% i@deﬁﬁ(&d MeaptaO0axv g sel

equi pped with a. nmechanical stirrer, thernocqupl e, candenser, . ition
fﬂnnglo and 2°LBHEEPAGT B BRETH m??é‘ﬁ’ﬁq %’%%‘“%‘ﬁ%}%'é"do%"feﬁi ‘%“’i’l“’gfheacetone
fol | owed by attikOngrddidd ivek@sped nsiGlhgnw Heleyeahtiesst de. The stirring mxture
was pre-cooled to 15 C and n-propyl am ne (at anbient tenperature) 15 was
added sl owl Y KU atiire®tinnel , to maintain the tenperature bel ow 45C. A

2M NaCH sol ution was R @Rah&EnaR R AdHEEHARNL Bea PlakhikRi@l a rate to
mai ntain the tenmperature bel ow 45C. The pH of the m xture was acidic

(appr oxi mat EPPPEics ingludgs anyppiReEpInNRs T toe cbrrecserizgl by physisel hackise 8- 9. The

m xture was o3t tif€6r AlubfOr 28 Gk MisuReich J?f@mam%edt%%hgasim&hm”%i tored for
conpletion by 1PC HPLC anal ysis. The 20 reacti on was deened co et e when

<2% of cyanditd eaghiitoiby Hesundyreaistad edraigistrativaltyusiinelydgs, bubipeeltlinfiedvery hour
(Steril o wat o SRUSRTR B Gpeyica composiortyiBeR B bp BOMEROEMELS. e
resul tin sappeaiiinod theeeomabsidueitrongh z sugict incistopby gmbeatabof iewhi | e stirring
over 9N, Thges Bl S LULLSL ok IpAe A Sl BEpRYne 11T, eloth
were dried omticier, hirkitenl (dasigststiedislbygnteiaplatedyo inblede, phtds ad lintted to, WO
2012/ 074999E%ﬁt%f?@o%%pa%?’o%g intraperitoneal, intramuscular, intrasternal injection, and
kidney dialytic infusion techniques.
15 Formulations of a pharmaceutical composition suitable for parenteral
administration comprise the active ingredient combined with a pharmaceutically
acceptable carrier, such as sterile water or sterile isotonic saline, Such formulations
may be prepared, packaged, or sold in a form suitable for bolus administration or for
continuous administration. Injectable formulations may be prepared, packaged, or
20 sold in unit dosage form, such as in ampules or in multi-dose containers containing a
preservative. Formulations for parenteral administration include, but are not limited
to, suspensions, solutions, emulsions in oily or aqueous vehicles, pastes, and
implantable sustained-release or biodegradable formulations. Such formulations may
further comprise one or more additional ingredients including, but not limited to,
25 suspending, stabilizing, or dispersing agents. In one embodiment of a formulation for
parenteral administration, the active ingredient is provided in dry (i.e., powder or
granular) form for reconstitution with a suitable vehicle (e.g., sterile pyrogen-free
water) prior to parenteral administration of the reconstituted composition.
The pharmaceutical compositions may be prepared, packaged, or sold
30 in the form of a sterile injectable aqueous or oily suspension or solution, This
suspension or solution may be formulated according to the known art, and may

comprise, in addition to the active ingredient, additional ingredients such as the

dispersing agents, wetting agents, or suspending agents described herein. Such sterile
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vacuum oven (455> 29" Hg) for a mnimumof 6 h to give <0.5%in change in
wei ght loss. A sanple was collected for analytical testing (QC HPLC

anal ysi s woaoka7hoobi sher anal ysis); 2 g was col |l ected fecT@s201eei3ne The
product produced in Stage | was a white solid. This powder was transferred
fromdrying pans to poly bag with 5 nylon tie, double bagged and pl aced
into fiber drum |abel and submt to QA for quarantine storage. Stage 2:
N-(4, 6-Bis-n-propylantinol L 3, 5]

triazitt-2- Yidicthbl® foniRtions g bd hespyeatiding abﬁtﬁi Ok Phrrentdf Byrareaptyble Chl or o

di spl acenment by 1 equi val nt of N t hox thyl am n The reaction
progress waslitgHRr $wat By FlP’I‘_V@“’éLF’\'d1 gﬁé‘&ﬁf%‘?l for Brpoyte. Rt PSP B duct free

base was accgigiid «ﬁﬂ%@lvayts adrbaBuivat Bt 1AL &) RinighPs sditiopf ieaess QC Tests were
pre-forned.. The free base was converted to the corres ond| ng sulfate salt

with cryst alspizmchiopdasriutionerndifiyad oy ettt syieicsnooe et eNeerides vacuum oven
drying. |g- Rﬁtﬂ&qﬁ%n% 165 ihSuURL %rﬂﬁfafl&{smlﬁe M‘s%hh iRfdé ltheS\hﬁgl pr OdUCt QC
testing. sui tabl e round-bottom f equi F

mechani cal sempriggrthe %Cﬁ’é? mstedispl is miggpidEmEes fonanta aélpﬁ@ata apwwm <é was
charged wt %%gns PN dsovedsihed kg (4.35
nol es) of GQ(%IHIC!(J)?]%;W\IMA%P%@%E%@E B)gl?engtrl ag%ﬁ% S2 SZ:tll aem ne (Stage 1
Product) . Addeshe pointhingation mawmgplmemhun*@cwcerlb@mep@hb@pbmml@01 was K203

gédlzt :(ghal %%ﬁ%ﬁ%ﬁct'ﬁgteﬁﬁ%\%fgh adzgdﬁéﬂ'*\f?{é{ S?ﬁ)e\ﬁnte%g]‘ﬁ% r oxyI gm’%g t{?xgr ochl ori de

(0.637 kg9 &omelmalres;parmgl‘yseh]bl)asalh portions over -5-10 minutes to reduce
foam ng (an AL ) ptal ning the tenperature bel ow 60C) with rinsing
using a snal Iptfﬁ '25 addi tional DVA. The mixture was heated to
75-80C and stir for aAﬁbbﬂthIﬁooifopﬁal&dimous”asutimmﬁphamtacé’tﬁicﬂ@@thet he reaction
was nonitored for conpletion, by.HPL edt bel ow 65C
and wat er (fg“fll_lﬁn C\Rﬁlglr{%dﬂ'&lf’ﬂ%%“%é?ﬁl tTP?lg a&h %r!ﬁ‘asllnblﬁ qv}\]/é%?l?yrlefls mgd to cool to
room t enper atzyﬂ eomyhisb@oﬁgtrbtéimj ¢hgleresi, Rpighgol ipikis, ﬂ’b)a fatlhheids eslivariand  sol i ds were
filtered and d wth 1.2 L of er. The filter c tq. 30 air-dry one
hour and! g ﬁ%‘%’l‘ gpd W“ﬁ%ﬁﬁoﬁ’étoeé@mgﬁl?ﬁ“%#g WS © gﬁ‘?&lcﬁ) hat%ﬁélpvlgnm ni ng

sol i ds wer e péacation RweAudydradohisfad ﬂm@ thd‘ig()anfnﬁ)dforﬁeum iBiRamonit & hours (NMI
1% wei ght change). The desi reolﬁpr oduc ree ense white solid.

An | PC sanpltee ?‘36?’3 fuRspnGyghaharn B‘P“éiie 8‘0“131’ led e e Rin S“I%I?EKﬂ(elgﬁe‘ %$'L) was
added to 1 kg {ru@BofMRIiRShbRnck mlchﬁse@ph@s&ramam@d:f@Mm thdhe m xture was

stirred and heated to 45C then filtered throug inline filter into a
suitabl e redsEr the@@ﬁ@em%w&ﬂiqugweecuthel%kmﬁs’ffé%e fmﬂ ﬂ@éméfa yssed thsn

pre-filtepediyelghh )urﬂvﬁt% g?_eqfé?g‘le%hﬁ}é'ioﬁ 1¥edo BHLhdive bk AR hrofigh &I Nt ai N
t enperature bel ow 5 he m xture was then cooled to 20C overni ght. The

m xt ure was skived helaformﬁorwbﬂnemcqr@@o&:a gispley gaagentigriongoighericiyed t hen
filtered. The,galld REOAMS soq f VB HaRNed tll‘é‘ﬁE@ve%teﬁlge Jh}ougﬁ“thre dried on

the filter (vacuum assi sted or a m ni mum of th en‘? aced in a vacuum
oven (>29" Iskga, @46@y obihcnd i eort gpnsistam wiqrﬂﬁn@fm@uw!% ayinge lesser

N- (4, 6-bi s- {BR%MO%W ng%SS[Je; En 2-y1)-N, O-di nmet hyl - hydr oxyl am ne

hydr ogen 10 U I'te solid. Stage /: IPC Test 1:
Tenper at @fe Chart RecEwrmutagommzrbge bddxptwtﬂdmmlstmpmmlupie tbehgeneit ure contr ol
specified i

conpl ete V\hgﬂlplfg 5 o]’fqu yaﬁeﬁl}lljl %u%ll?ﬂ% 1;;% 8“91 Séwlajlast IeEF éngg ?OI@ 1&’% ﬁ%ﬁéﬁif%ﬁ? gCelr f/
hour until neaatih-oi em}smsrplcetaecremmbanmrmm@wmxmrd snohmmeaam;t ion is not
conplete af ts%épe}ls%l{sd T%&@Hly adnnmsttglg e]formu?'%ons ma% fi tr%%mp 9 ‘comprise from
about 1% to about 10% (w/w) active ingredient, although the concentration of the
30 active ingredient may be as high as the solubility limit of the active ingredient in the

solvent. Formulations for topical administration may further comprise one or more of

the additional ingredients described herein.
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20QC HPLC anal ysi s - Record results of assay of cyanuric chloride and
2-chl or o- 4, 6- bi spropyl am nos-tri azine Karl Fisher - Record results 25 Stage
2: Step IwoORemat7uem: 1PC Test 1: Tenperature Chart Recordirng2auansasge
additions - Maintain tenperature control specified in process steps 30 |IPC
Test 2: I PC HPLC anal ysis - Reaction is conpl ete when <2% of

2-chl oro-4, 6-bi spropyl am no-s-triazine is detected. Repeat anal ysis every
hour until reaction is conplete. Contact supervisor if reaction is not

conplete after third papées oflpRnchst mdy bdRRsH ditke ABAAs ARh¥IHS (by GO) -
n- Propyl am ne and N, O:di et hyl hydoxyl am ne | evels NMI 0, 1% | PC Test 4:

Veei ght Chand&°atiPsnagatisnyl %‘gs 3“1‘)‘?@%"’%%‘15@‘?“@%}1@63‘1‘ pchaplieclydal ysis -
Purity by HRkné euﬁi%ﬁlﬁﬁglu%%sﬁhm OISR AeneIN bl 1%9155@&&&?“ and

Ctystallizatijon I nper at ure art Recordi ng during concentrated

sul furic ac|défn%taﬂf"‘tlfoé’r‘i’e»aniGwdlkﬁt%th?f cnbansers dchnde oleisricidopled pisehdli ed i n

process SSGI%t 1§81, 12aroQ¥lanP bk MekarBOG 1:DYAGs, Binetly 1fMY§? Pigyeach 1PC
Test 4: Wi ght %fg’a_ﬁge J(r}&r{dm dryi ng1 I\I/IT 1% 1516Pr otuo ?@gar gnetic

Resonance ( NWRymspgct-pgd _ NVR dat a of
N- (4, 6- bi s-n-propyl a”@)ﬁ%}qcvéxt?b-le?ehfc @Eigg%%-eﬁk Qfsm%%?ﬁﬁ%so hydr oxyl am ne

hydr ogen sul fate ( XXXV tal ne I on dé at 400 WVHz

and i s presenmeebitians Pf e meet®namg ceffhihtlipamsicgiientspaitean20ther esent ed i n

Tabl e 1. liposomes and their use are known in the art (for example, see Constanza, U.S. Patent

10 No. 6,323,219).

In alternative embodiments, the topically active pharmaceutical
composition may be optionally combined with other ingredients such as adjuvants,
anti-oxidants, chelating agents, surfactants, foaming agents, wetting agents,
emulsifying agents, viscosifiers, buffering agents, preservatives, and the like, In

15 another embodiment, a permeation or penetration enhancer is included in the
composition and is effective in improving the percutaneous penetration of the active
ingredient into and through the stratum corneum with respect to a composition lacking
the permeation enhancer. Various permeation enhancers, including oleic acid, oleyl
alcohol, ethoxydiglycol, laurocapram, alkanecarboxylic acids, dimethylsulfoxide,

20 polar lipids, or N-methyl-2-pyrrolidone, are known to those of skill in the art. In
another aspect, the composition may further comprise a hydrotropic agent, which
functions to increase disorder in the structure of the stratum corneum, and thus allows
increased transport across the stratum corneum. Various hydrotropic agents such as
isopropy!l alcohol, propylene glycol, or sodium xylene sulfonate, are known to those

25  of skill in the art.

The topically active pharmaceutical composition should be applied in
an amount effective to affect desired changes. As used herein “amount effective” shall
mean an amount sufficient to cover the region of skin surface where a change is
desired. An active compound should be present in the amount of from about 0.0001%

30  to about 15% by weight volume of the composition. More preferable, it should be
present in an amount from about 0.0005% to about 5% of the composition; most
preferably, it should be present in an amount of from about 0.001% to about 1% of the

composition. Such compounds may be synthetically-or naturally derived.
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Table 1: 1H Chem cal shift assignments for (XXXV1) in DMSO - d6 at 25C
Resonance Peak 81.11 (ppn) Assignnent 1 0.88 13, 17 2 1.53 12, 16 3 330
11,15 4 3WBR0LA7™93. 77 9 6 [7.42, 8.70J 10, 14 25 Car benoTAB20VR62386
Spectroscopy 13C NWMR data of

N- (4, 6-bi s-n-propyl am no-[1, 3,51tri azin-2-yl1)-N, O-

Buccal Administration

A pharmaceutical composition of the invention may be prepared,
packaged, or sold in a formulation suitable for buccal administration. Such
formulations may, for example, be in the form of tablets or lozenges made using

5 conventional methods, and may contain, for example, 0.1 to 20% (w/w) of the active
ingredient, the balance comprising an orally dissolvable or degradable composition
and, optionally, one or more of the additional ingredients described herein.
Alternately, formulations suitable for buccal administration may comprise a powder
or an aerosolized or atomized solution or suspension comprising the active ingredient.

10 Such powdered, aerosolized, or aerosolized formulations, when dispersed, preferably
have an average particle or droplet size in the range from about 0.1 to about 200
nanometers, and may further comprise one or more of the additional ingredients
described herein. The examples of formulations described herein are not exhaustive
and it is understood that the invention includes additional modifications of these and

15  other formulations not described herein, but which are known to those of skill in the
art,
Rectal Administration

A pharmaceutical composition of the invention may be prepared,
packaged, or sold in a formulation suitable for rectal administration. Such a

20 composition may be in the form of, for example, a suppository, a retention enema
preparation, and a solution for rectal or colonic irrigation,

Suppository formulations may be made by combining the active
ingredient with a non-irritating pharmaceutically acceptable excipient which is solid
at ordinary room temperature (i.e., about 20°C) and which is liguid at the rectal

25 temperature of the subject (i.e., about 37°C in a healthy human). Suitable
pharmaceutically acceptable excipients include, but are not limited to, cocoa butter,
polyethylene glycols, and various glycerides. Suppository formulations may further
comprise various additional ingredients including, but not limited to, antioxidants, and
preservatives.

30 Retention enema preparations or solutions for rectal or colonic
irrigation may be made by combining the active ingredient with a pharmaceutically
acceptable Hauid carrier, As is well known in the art, enema preparations may be

administered using, and may be packaged within, a delivery device adapted to the
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di et hyl - hydr oxyl am ne hydrogen sulfate (XXXVI) was obtai ned as sol utions
in DVMBO- d6 at 100 WMHz and is presented in Figure 11 and shift assignnents
are presewmbDeadizat4dbabl e 2. Table 2: 13C Chem cal shift pagaisgoumesisse f or
(XXXVI) in DVBO-d6 at 25C. Resonance peak 813C (ppm Assignnment 1 11.25
13,17 2 21.88 12, 16 3 34.08 18 4 42.24 11,15 5 61.86 9 6 154.63 2 7

10

i5

20

25

30

rectal anatomy of the subject. Enema preparations may further comprise various
additional ingredients including, but not limited to, antioxidants, and preservatives.
Additional Administration Forms

Additional dosage forms of this invention inclade dosage forms as
described in U.S, Patents Nos. 6,340,475, 6,488,962, 6,451,808, 5,972,389,
5,582,837, and 5,007,790. Additional dosage forms of this invention also include
dosage forms as described in U.S. Patent Applications Nos, 20030147952,
20030104062, 20030104053, 20030044466, 20030039688, and 20020051820.
Additional dosage forms of this invention also include dosage forms as described in
PCT Applications Nos. WO 03/35041, WO 03/35040, WO 03/35029, WO 03/35177,
WO 03/35039, WO 02/96404, WO 02/32416, WO 01/97783, WO 01/56544, WO
01/32217, WO 98/55107, WO 98/11879, WO 97/47285, WO 93/18755, and WO
90/11757.

Controlled Release Formmlations and Drug Delivery Systems

Controlled- or sustained-release formulations of a pharmaceutical
composition of the invention may be made using conventional technology. In some
cases, the dosage forms to be used can be provided as slow or controlled-release of
one or more active ingredients therein using, for example, hydropropylmethyl
celhulose, other polymer matrices, gels, permeable membranes, osmotic systems,
multilayer coatings, microparticles, liposomes, or microspheres or a combination
thereof to provide the desired release profile in varying proportions. Suitable -
controlled-release formulations known to those of ordinary skill in the art, including
those described herein, can be readily selected for use with the pharmaceutical
compositions of the invention. Thus, single unit dosage forms suitable for oral
administration, such as tablets, capsules, gelcaps, and caplets, that are adapted for
controlled-release are encompassed by the present invention.

Most controlled-release pharmaceutical products have a common goal
of improving drug therapy over that achieved by their non-controlled counterparts.
Ideally, the use of an optimally designed controlled-release preparation in medical
treatment is characterized by a minimum of drug substance being employed to cure or
contro! the condition in a minimum amount of time. Advantages of controlled-release

formulations include extended activity of the drug, reduced dosage frequency, and
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155.79 4,6 Fourier TransfbrmlInfrared (FTIR) Spectroscopy 5The FTIR
spectrum of N-(4, 6-bis-n-propylamno-[1, 3,5]triazin-2-yl)-

N, O- di metwol2oteyduagy| ami ne hydrogen sul fate (XXXVI) is pcedsnatiedcidse Tabl e 3
and Figure 12, Table 3: FTIR spectrum of (XXXVI) Wavenunber (cm1)

Assi gnnment 3284 N-H stretch 2850-2960 C-H stretch 1615-1700 C---N bend
1536- 1656 N-14 bend 1020-1340 C-N stretch 10 H gh and Low Resol uti on Mss
Spectronetry The mass obtained from Liquid Chronat ography- Mass

Spect r onet r YindrkdsMB)atidRSorplarRBUin A0SR B SRS ML rdriMatiigRietd cal mass of
N- (4, 6-bi s-npropyl am no-[1, 3,5]triazin-2-yl1)-N, O-di net hyl - hydr oxyl am ne
hydr ogen sulsed @ affsctthedsng 9f onpgt ghacties gy efkdr sharpdaistiess susbeablpediicydr ough

direct injeg iﬂ%ﬂir@, EndPiESEN LA LabtBcdor sTRREEE:
Most controlled-release formulations are designed to initially release
5 an amount of drug that promptly produces the desired therapeutic effect, and
gradually and continually release of other amounts of drug to maintain this level of
therapeutic effect over an extended period of time. In order to maintain this constant
level of drug in the body, the drug must be released from the dosage form at a rate
that will replace the amount of drug being metabolized and excreted from the body.

10 Controlled-release of an active ingredient can be stimulated by various
inducers, for example pH, temperature, enzymes, water, or other physiological
conditions or compounds. The term “controlled-release component” in the context of
the present invention is defined herein as a compound or compounds, including, but
not limited to, polymers, polymer matrices, gels, permeable membranes, liposomes, or

15 microspheres or a combination thereof that facilitates the controlled-release of the
active ingredient.

In certain embodiments, the formulations of the present invention may
be, but are not limited to, short-term, rapid-offset, as well as controlled, for example,
sustained release, delayed release and pulsatile release formulations,

20 The term sustained release is used in its conventional sense to refer to a
drug formulation that provides for gradual release of a drug over an extended period
of time, and that may, although not necessarily, result in substantially constant blood
levels of a drug over an extended time period. The period of time may be as long as a
month or more and should be a release that is longer that the same amount of agent

25  administered in bolus form,

For sustained release, the compounds may be formulated with a
suitable polymer or hydrophobic material which provides sustained release properties
to the compounds. As such, the compounds for use the method of the invention may
be administered in the form of microparticles, for example, by injection or in the form

30 of wafers or discs by implantation.

In a preferred embodiment of the invention, the compounds of the
invention are administered to a patient, alone or in combination with another

pharmaceutical agent, using a sustained release formulation.
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Mass spec results for (XXXVI) Cal cul ated Mol ecul ar Wi ght Theoretical Exact
Mass Formul a 254. 1863 254. 1855 C111122N60 20 Chromat ographic Purity
The HPLC wbnomatregpaphi ¢ purity of the RS was deternm ne@Crasbe106380% by
area, with no related substances detected. \Water by Determ nation The
wat er content was determned to be 0.04% by Karl Fischer titration. 5
El enental Analysis Elenental analysis of .
N- (4, 6-bi s-n-propylanmi no-[1,3,5]triazin-2-yl)- N, O0-dirnethyl-hydroxyl ani ne
hydrogen sul fate (XXX¥he teM@8e!Dol 81106l isaB HekiieE 0BRRidnal skaRlse 5. 10 Tabl e
5: El enental anal(}/si g esults for (XXXVI) Elenment Theoretical (% Result
(% C 37.49 refer to a drug formulation that provides for an nitial release of the drug after some
delay following drug administration and that may, although not necessarily, includes a
delay of from about 10 minutes up to about 12 hours.
5 The term puisatile release is used herein in its conventional sense to
refer to a drug formulation that provides release of the drug in such a way as to
produce pulsed plasma profiles of the drug after drug administration.
The term immediate release is used in its conventional sense to refer to
a diug formulation that provides for release of the drug immediately after drug
10 administration,
As used herein, short-term refers to any period of time up to and
including about 8 hours, about 7 hours, about 6 hours, about 5 hours, about 4 hours,
about 3 hours, about 2 hours, about 1 hour, about 40 minutes, about 20 minutes, or
about 10 minutes and any or all whole or partial increments thereof after drug
15 administration after drug administration.
As used herein, rapid-offset refers to any period of time up to and
including about 8 hours, about 7 hours, about 6 hours, about 5 hours, about 4 hours,
about 3 hours, about 2 hours, about 1 hour, about 40 minutes, about 20 minutes, or
about 10 minutes, and any and all whole or partial increments thereof after drug

20  administration,

Mechanical Devices

In one aspect of the invention, a method of treating a patient lacking
normal breathing and normal breathing control comprises administering the
25  composition useful within the invention as described herein, and additionally treating
the patient using a device for treatment of a lack of normal breathing. Such devices
include, but are not limited to, ventilation devices, CPAP and BiPAP devices.
Mechanical ventilation is a method to mechanically assist or replace
spontaneous breathing. Mechanical ventilation is typically used after an invasive
30 intubation, a procedure wherein an endotracheal or tracheostomy tube is inserted into
the airway. It is normally used in acute settings, such as in the ICU, for a short period
of time during a serious illness. [t may also be used at home or in a nursing or

rehabilitation institution, if patients have chronic illnesses that require long-term
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37.64 H6.86 6.83 N 23.85 23.73 Thermal Analysis by D fferential ScanninR
Cal ori meny (DSC)

15N- (4, 6-Boer/quuepy| ar ni no4l, 3, 5]triazi n-2-y1)-N, 0- di mpChyis20thpeassxyl am ne
hydrogen sul fate (XXXVlI) was analyzed from25 Cto 250 C, at a rate of 10 C
per mnute as per cUSP <891> / EP 2.2.34 and was found to have endot herns
at 90.19 C, 126.38 C, and 138.30C Figure 13. 20 X-ray Powder Diffraction
XRPD di ffraction pattern of _

N- (4, 6- bi s- nepiigR BNRE 1T Rdih TdAZdMoNablca N QiAo Pydin ey | ani ne
hydrogen sul fate (XXXVI) was obtained and is consistent with Form A
presented i ryep;til!@tmnew&l,gi_l works by iIsEeeping Hie CE§FussH i the patient’s airway and thus

N- (4, 6- bi s- moRHRAKAB RS 31k kbihadh Rsddy ¥d he il Hbt®icR¥hdXELHY! ar ni ne
hydrogen sulfate (XXXVI) was found to contain 27.13% sul fate content by
titrati on. S3UVPH thf "imghewlishasragteiaggatine porsaeasitenaet popehhef

N- (4, 6-bi s-n; MuNOs Jo il 3 112711z 2 = N, Q-6 et shvge.oxyl am ne
hydr ogen iulrbfgt g{ngg%/ﬂ)%%%)s‘{;%g?é@gk%!hgﬁh%? Effe%‘é%ncgﬁggﬁ%a. l%gieg?%ﬁg%i on

5N- (4, 6- bi s-Savipg Bfpyteandm bulfcanr@s By pafgitinl @mpliyatingindiudisg hy| - hydr oxyl ar ni ne

hydrogen sul Béltn‘:r‘otﬂ sajrwa 1 ,3&@515@. ﬁﬁgé,%n?@enﬁla%jags%cﬁ@ldinEmrE;)ﬁPA.rrpl e 10:
- 0ol am | r m de

N 4- Methoam no - I ona
For this reason the pressure and volume of gas used is strictly controlled, and reduced

as soon as possible. Types of mechanical ventilation are: conventional ventilation,
10 high frequency ventilation, non-invasive ventilation (non-invasive positive pressure
pentilation or NIPPV), proportional assist ventilation (PAV), adaptive support
ventilation (ASV) and neurally adjusted ventilatory assist (NAVA).
Non-invasive ventilation refers to all modalities that assist ventilation
without the use of an endotracheal tube. Non-invasive ventilation is primarily aimed
15 at minimizing patient discomfort and the complications associated with invasive
ventilation, and is often used in cardiac disease, exacerbations of chronic pulmonary
disease, sleep apnea, and neuromuscular discases. Non-invasive ventilation refers
only to the patient interface and not the mode of ventilation used; modes may include
spontaneous or control modes and may be either pressure or volume modes. Some
20 commenly used modes of NIPPV include:

(a) Continuous positive airway pressure (CPAP): This kind of machine has
been used mainly by patients for the treatment of sleep apnea at home, but now is in
widespread use across intensive care units as a form of ventilation. The CPAP
machine stops upper airway obstruction by delivering a stream of compressed air via

25 ahose to a nasal pillow, nose mask or full-face mask, splinting the airway (keeping it
open under air pressure) so that unobstructed breathing becomes possible, reducing
and/or preventing apneas and hypopneas. When the machine is furned on, but prior to
the mask being placed on the head, a flow of air comes through the mask. After the
mask is placed on the head, it is sealed to the face and the air stops flowing. At this

30 point, it is only the air pressure that accomplishes the desired result. This has the
additional benefit of reducing or eliminating the extremely loud snoring that

sometimes accompanies sleep apnea.
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10 (XL) NN A NG C NH3/H20NLN * H2NNCI  NLN H2N N
XVITTXMWIE T XXXV H3C-N-0-CH3 NaOH |. DI PEA, EtOH H3C, ,"0-CH30 C1).
N NH2 XXV 2012/074999 PCT/US2011/062386

10

15

20

25

30

(b) Bi-level positive airway pressure (BIPAP): Pressures alternate between
inspiratory positive airway pressure (IPAP) and a lower expiratory positive airway
pressure (EPAP), triggered by patient effort. On many such devices, backup rates
may be set, which deliver [PAP pressures even if patients fail to initiate a breath.

(¢) Intermittent positive pressure ventilation (IPPV), via mouthpiece or mask.

Those skilled in the art will recognize, or be able to ascertain using no
more than routine experimentation, numerous equivalents to the specific procedures,
embodiments, claims, and examples deseribed herein. Such equivalents were
considered fo be within the scope of this invention and covered by the claims
appended hereto. For example, it should be understoed, that modifications in reaction
conditions, including but not limited to reaction times, reaction size/volume, and
experimental reagents, such as solvents, catalysts, pressures, atmospheric conditions,
e.g., nitrogen atmosphere, and reducing/oxidizing agents, with art-recognized .
alternatives and using no more than routine experimentation, are within the scope of
the present application.

It is to be understood that, wherever values and ranges are provided
herein, the desctiption in range format is merely for convenience and brevity and
should not be construed as an inflexible limitation on the scope of the invention.
Accordingly, all values and ranges encompassed by these values and ranges are meant
to be encompassed within the scope of the present invention. Moreover, all values
that fall within these ranges, as well as the upper or lower limits of a range of values,
are also confemplated by the present application. The description of a range should
be considered to have specifically disclosed all the possible sub-ranges as well as
individual numerical values within that range and, when appropriate, partial integers
of the numerical values within ranges. For example, description of a range such as
from 1 to 6 should be considered to have specifically disclosed sub-ranges such as
from I to 3, from | to 4, from i to 5, from 2 to 4, from 2 to 6, from 3 to 6 etc., as well
as individual numbers within that range, for example, 1, 2, 2.7, 3, 4, 5, 5.3, and 6.
This applies regardless of the breadth of the range.

The following examples further illustrate aspects of the present
invention. However, they are in no way a limitation of the teachings or disclosure of

the present invention as set forth herein.
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N O CH3 NN O NANN) XL Schene 16 6- Ainino-2,4-dichloro- [1 ,3,51triazine
(t-awl) 152,4,6-Trichloro-1,3,5-triazine (XVIll) (10.0 g, 55 nmol) was

di ssol vedwonoeogiwne (80 nl) and poured into ice-water @E8O/UsR)11062380r M a
very fine suspension. To this mxture, 1 N amoni um hydroxi de sol ution (108
m., 109.4 mmol) was added at OC. The reaction was stirred for 30 mn at

anbi ent tenperature and for additional 60 mn at 25 C. The precipitate was
filtered off, washed with water (3 x 25 nL). 20 After drying over cal cium
chl ori de under high vacuum 6- aninGEQAWWﬂE@hIoro[1,3,5]triazine ( XXXVI 1)
was isolated as white _powder 4 g, 829 ld). L ) rn/z = 165
(MtH) 4. 6- At ni no- 2- chff *BV‘%P“HS Brgpidessibe “F i"%’a’scfo\/&? ggﬁ H%Pg( NOCVI 1 1)

6- Am no- 2, 4- Ekaﬁﬁgle@rmhe[saEﬁaxﬁdlésrdlagﬂonﬂec( Mbﬁbpo{e%hl@m@ahoﬁ&ﬁlyﬂﬂfﬂ&hé was

di ssol ved in acetone (100 and poured into ice-water ng to forma
very fine suBpeHe} 8ﬂ0f *mﬂetdﬁp éheﬁﬁ Koo s, byt ?S}eﬁFI?CBWPWESﬁHIdé fions B ne (11.0
g, 187 mBl )ark Bi@GeioN@sulidf? tHEldachRSs }ﬁgﬂ&ﬂl Rkeif)C. To this reaction, 2 N NaCH
(94 inL, 187 mmol) 5 was added dropwi se at a rate to keep the tenperature
between 0C and 5C. The m xture was stirred for 30 mn at anbient
tenmperature gpgd.fer an additional 60 mn at 50C. The m xture was
concentrated and then the precipitate was filtered off and washed with
water (3 x 100 ni). APnlers akyvisgnejodnllcandnipgsteming mpigdalagerobiiingd vacuum

6- am no-2-c¢ e o ed 10
as a white h%%g?nérz]%cﬂfﬁg%% A)rfacbs%d]y 13110%1 frff?%ﬁ(ﬂ) F Wﬁdc S)Ell 1c!11¥5P
N (6- Ani - 43013‘9‘*@5%’%@'%‘1@[@1@@]‘10@ﬁﬂl@zmhs sofetljotigroisali met hyl hydr oxyl ani ne

(MX) A mxture of 6-am no-2-chloro-4-n-propylarnino-[1,3,5]triazine 15
(XXXV11l) (5 g, 26.65 amlop, N, O-dinmethylhydroxylam ne hydrochloride (13
g, 133.24 miwhpleand DI PEA (27.5 g, 213.2 nnDI) in EtOH (100 n-LL) was
heat ed at 1QQ §%Eﬁr1e 'S, removed under
reduced pre —ﬂL) whi ch was
washed mnthgmgggmgﬁ@ggQgL) and then with a brine solution (200 nL) and
finally dried over Na2SO4. The sol vent 20 was reanequpdeB é@duced
pressure to yleI@;
N- (6-am no-4-n 1 3, 5]LL1aZ|nC - -di ne ﬂyl-hy@roxylanlne
OM X) asawhwghﬁg 89% yilkl d) M 213 (M+H) +,
N- (4- (Met havyéy Q) am no) Bgo( p ylrammdypﬂﬁi@itmbc&zu nNéJIN)cpmsom onam de
(XL) 25N (6-am no-4-n- propylanl o- [1 , 5] triazin-2- yl}rN 0- dlnethyl
hydr oxyl am ne (XXXI X) (5 g, 23.58 rnnDI) was di ssolved in THF (50 ni).
Propi onyl chl or 48 (125 g, 35.38 nfl) and DI PEA (5. 47 42. 44 mmol) were
added at @ C. The resultant m xture was stirred at anbi ent tenperature for
10 mn, then stirred at 70 C for 16 E! aféer which tinme the sol vent was
renoved under reduced 30 pressure. i due was dissolved in Et0Ac (250
m.), and this extract mas washed with water (80 nlL) and then with a brine
solution (80 nL and astl dried oy §§§% The sol vent was renoved
under reduced® Péé@ﬁ?ébﬁﬂwﬂ @W@Rhﬂéhgﬁﬂﬁh@ s purified by flash col um

chromat ography (pet ep h%m@mya 1@(5&&@%1@ @x&ﬂi(stmg,%hlﬁmélpww cﬁésdive<930 gy
(15% of the desired roduct he isolated free anlne 3. 47 mol)

was di ssaPvel apgonegep %@baqﬁwu@ﬁepf@ i05-WatguE Bh) gefeishe Y‘?iy ﬁFZ?)S‘!(S%‘Sf&“ m,) and
then the A solution of N-methylamine hydrochloride (3.66 g, 54 mmol) in water (20 mL) was

added and the temperature maintained at approximately 0 °C. To this mixture, 2N
NaOH (54 mL, 108 mmol) was added in a dropwise manner to keep the temperature
between 0 °C and 5 °C. The mixture was stirred 30 min at ambient temperature for an

25 additional 60 min at 50 °C. The precipitate was filtered and washed with water (3 x
25 mL). After drying over anhydrous calcium chloride under high vacuum, 2-chloro-
N-(4,6-bis-methylamino)-[1,3,5]triazine (XIX) was isolated as a white powder (4.2 g,
89% yield), LCMS (ESI) m/z = 174 (M+H)".
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solution was |yophilized to yield
N- (4- (et hoxy( met hyDam no) - 6- ( pr opyl ar ni no) -

1, 3, 5-t rivoi2nt27y49p pr opi onam de (XL) as a col orl ess oi | PCT/UBBOIGN623RCVS:
(ESI) mz =5 269 (MH) +. 111 NMR (500 MHz, DVS0): 8 (ppm 12.23 (s, 1H),

8.25-9.45 (m 2H), 3.76-3.84 (m 3H), 3.30-3.44 (m 5H),

2.55-2.56 (in,

1H), 2.21-2.22 (m 1H), 1.53-1.58 (m 2H), 0.88-1.08 (m 6H). Exanple 11:

10 N-(4, 6-Bis-propylam no 11, 3,51tri azin-2-yl)-0-net hyl

- hydr oxyl am ne (XLI)

Exanpl e 12: NI, 6431156:715%}?:7;9!}:@9}’ 3 BPA-0En-2-31)-N, O-dimethyl- hydroxylamine
11, 3, 51tri azj n- 2- él - 0-ret hyl - hydr oxyl am ne hydrochl oride (XLII) Cl H2 NN

NaOH H20 O Mydeseh

GdE6HE XVi1l O H N 0-CL-13 N NNaOH N1, 4- di oxane XXXIV

H'OCH3 N N N Nv  HCl abhiSrd 8 NG ro-N<(aN6 istnethylamino)-[1,3,5]triazine (XIX)
{1.74 g, 10 mmol), N,O-dimethylhydroxylamine hydrochloride (3.88 g, 40 mmol) and
5 DIPEA (7.74 g, 60 mmol) in EtOH (200 mL) was heated at 100 °C for 16 h, afier

which the solvent was removed under reduced pressure. The residue was dissolved in

EtOAc (150 mL), washed with water (100 mL) and brine solution (100 mL), and then

dried over Na,SO4. The solvent was removed under reduced pressure. The crude

product was purified by flash column chromatography (pet ether/ethyl acetate = 5/1 to
10 5/3) to yield 899 mg (23%) of the desired product. The isolated free amine (380 mg,
2 mmol) was placed into H,O (10 mL) and 0.5 M aqueous HCI solution (6 mL) was

added. The resultant solution was subjected to Iyophilization to yield the desired

product, N-(4,6-bis-methylamino-[1,3,5}triazin-2-y1)-N,O-dimethyl-hydroxylamine
hydrochloride (XX), as a white solid (468 mg). LCMS (EST) m/z = 199 (M+H)", 'H
15 NMR (500 MHz, DMSOY: & (ppm) 12.20-12.50 (br, 1H), 8.48-8.62 (m, 2H), 3.76-

3.86 (m, 311), 3.29-3.39 (m, 3H), 2.76-2.93 (m, 6H).

Example 2:
N-(4,6-Bis-ethylamino-[1,3,5]triazin-2-y1)-N.O-dimeth
20  hydrochloride (XZXID)

I-hydroxvlamine

HeC._ O-CHs
Ci Cl
N)‘\‘N CHyCHyNH, NI’I‘\N CH,NH-OCH; Hel /L\\ N
i e
CIJ\N/)\C; Et~h|l)\N//ki\‘l—Et DIPEA, EtOH Bt—N //LITI Et
H H H H
XVIH XX XX
Scheme 9
2-Chloro-N-(4, 6-bis-ethylamino)-f1,3,5] triazine (XXIT)
25 2,4,6-Trichloro-1,3,5-triazine (XVIII) (5.0 g, 27 mmol) was dissolved

in acetone (35 mL) and poured into ice-water (50 mL) to form a very fine suspension.

A solution of ethylamine (2.43 g, 54 mimol) in water (20 mL) was added and the

temperature maintained at approximately 0 °C. To this mixture, 2N NaOH (27 mL,

54 mmol) was added in a dropwise manner to keep the temperature between 0 °C and
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Et 20 / di oxane XLIXLIT 15Schene 17 2-Chloro-N(4,
6- bi s- (n-propylamno)-[1, 3,5Priazine ()EalV) A 2 M NaCH
sol uti on W0@81mz7499825. 36 nat 0 was added in a dropw se nROMAIS2410/062386
suspension of 2,4,6-trichloro-1,3,5-triazine (XVIIl) (30.0 g, 20 162.68
mmol ) and n-propylamne (26.8 iriL, 325.36 mmol) in acetone (600 nlL) and
water (30 nmL) at OC (water - ice/NaCl bath). The ice bath was renoved and
the reaction m xture was heated at 50 C for 3 h, then cool ed. Water (200
m.) was added’(l Ok hex theacdsistitedfiox 3 Lmas at heiepriaapgpatinal ediasadiiitiohdr ed, washed
wi th water 00 nL dried.over yi.eld
2- chl or o- N mlaﬁb?‘)ﬁ?ﬁfhefse&p&bgw“&ﬁ B Wf ‘%’S%dt‘?”iﬂ’a"z”?tﬁeo(’&é%%e)\/, 33.6 g,
90% yi el d)( QD dMing obdr z&mNLMhﬁq(cmva@dﬁlﬁle v high. ﬁ&lu(er%}dm-Nr(él,J@S) 5 Hz),
7.76-7.66 (1H, in) 0, 15H in
1.55-1. 42 (me%hm’@%@# é@%‘éi?‘x%“’as égﬁaferé/sS%r"Hyt%ﬁm@éé ééﬁff‘[ M+H] t
N- (4, 6-Bi g- @q@(gylL@fMS(Egi)]fg,/Z&,@]g (MFgzi n- 2-y1) - 0-i net hyl - hydr oxyl anhte (ALI)
5A m xture of chl oro-N, N -di propyl - [135]tr|a2|ne24d|amne(XXXI\/)
(2.30 g, 10.01 mmol ), O-nmethyl -hydroxyl am ne hydrochl oride (1.67 g, 20.02
ol ) and N £ Bis el BB/ DBk 20 o An A RXANS 4 AAL) and vater (6 )
was heated at 60 ?: 5 m” [ Af'ter jFthlblg teré R Cﬁﬁ 8 7"2I g 18. 00 nmol ) was
added and tH‘é:‘d'IOéfdeft“P’édeture was heated for anot her 3 h. The volatiles
were 10 renoved under ,rediceq DALRSSNIE; 6§§tegl§,gyﬁg))ypy§ﬁqaﬁ@(mpn (100 InL)
xtracte

was added to the residue, the mxture was e Et OAc (3 x 25
i nL). Thé0 cdhb? ge&@rmmgla,rﬂ@@m@maby@om@nmiqm@@?ml@ﬂ npEg) aﬂé) bri ne

(50 nmt) and éﬁﬁg‘élr@g@% %&g«%@tmﬁ%ﬂgﬂiw by b;é/at«%qeasﬁ@ rmgﬁ haguced

pressure an pr odu uri ronrat ogr aphy
usi ng gr adi e timkubé mhvehrmm@HQ@EZ}mEQl@Hluwi KreQur) Thore@HRCY®/ Et OH (95:5) to

yield 2,17 .
[1,3,5]tri agills%% 'T%ft%ynéﬁﬂ% 5%%9, laﬁ?]g?re][gﬁ?%H m(ESlfm}\/éOl 1tr’r(1Jn ()100
[ M 1-HL+ mL), then dried over Na:SOy and concentrated The crude product was punﬁed by
N- (4, 6-Bi a|n|no 135tr| t - hy. | anl i ne
hydr ochl Wi %C}?%/& igbo g ’ﬁW Al t"}te(z?'mi‘sat %t%’?ﬁ%ﬂ%y B¥) was added
to the sol ut(l&%l) of the desued product The isolated free amine (811 mg, 3.58 mmol) was
N-(4,6-bis m ne (XLI)
(2.17 g, W‘)‘ 'fﬁ (g IA’EPJI?M%@H([@] ﬁohﬁ‘f’géﬂ%@"%g‘%‘? %a%qeawﬁs stirred
}‘\524065bl i aésuﬂaﬁ‘alt sMQﬂkcﬂlt\HfQ%)pg]ﬂl&ﬁi o6y e diﬁ)’lﬁ%broﬂﬁd%@ﬁ&ﬁfs&ﬂ@uﬁﬁnd -0 yield

i s-pron atnin azin-2-y roxyl ai ni ne
hydr ochl or i d&3O¥iF71y-21 %E’a%nre A hieory “V?G&Ydmng‘ebgﬂl\@gﬁ 143 Ribi'e DVBO- d6,
ppm  12. 5y 1L,y @gidmgbrL@Ms éﬁsq%ﬂiibm i+13)" I@N@ﬂa ésbéMHiJrDMQO) % 71 (311,
s), 334316(41 . 94-0. |n8 ESI- M8 (n z)
241 [M - (ﬂ)(@)n]@.’-’é) 1:@330 (blg@H) 8.58-8. 87 (m 2 3 76 3.78 (m, 4H), 34 3.37 (m, 6H),

0- Al lvyi- I\I-(At_]@_p és(np%g@_yl am no- 113, 51tri azi n-2-y1) - hydroxyl am ne (XLII1)

Example 3:
25  N-{4-Cyclopropylmethyl}-N-(6-s-propylamino} {1,3.5]triazin-2-v1)-N,O-dimethyli-

hydroxvlamine {XXV)
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Exampl e 14:
0-Al Iyl -N- (4, 6-bi s-propyl am no4l, 3,51tri azi n-2-yl)-hydroxyl am ne

hydr ochl owode12uak499 ( XLI V) H2N-0 NaCOH 1, 11-di oxane HPCWRUSDIN063IIEE S.
Et20 /dioxane H, O r= N .t.0 N' NCI A 14 A XXXIVXLIII XLIV Schene 18 5
O-Allyl-N (4, 6-bis-propylamnol. 1,3, 5] triazin-2-yl)-hydroxylam ne

A mxture of 2-chloro-N-(4, 6-bis-(n-propylamno)-[1,3,5]triazine (XXX1V)
(2.00 g, 8.71 mmol), O0-allyl-hydroxyl am ne hydrochl ori de (1.91 g, 17.42
mmol ) and NaCH (0.90 g, 17.42 minol)¢in 1, 4-di oxane (2 rrL) and water (5
inL) was heated a-~§0 G ROM4 h. Tma&\(,ol aﬁzfi‘/l\evv\ere rQ under reduced
pressure. 10 Sat;ﬂta;l@d‘”Na‘Hcm\sgl\u)Lo,;h\ 100~ Ly a,dtde,d t he residue
and the mxtureéwa¥ eftracted it EX0 (3 x 25 |nL'§ NThéL%Wbl ned organic
extracts were vvashm' with

XX
HiC.,  ,O~CHy
CHzNH-OCH; *HCI NJ‘\N HCI
DIPEA, EtOH SN lN/)\N/W
H H
XXV
Scheme 10

2,4-Dichioro~-N-(6-n-propylamine)-{ 1,3, 5] triazine (XX}

5 2,4,6-Trichloro-1,3,5-triazine (XVII} (20 g, 109 mmol) was dissolved
in acetone (100 mL) and poured into ice-water (50 mL} to form a very fine
suspension. A solution of propan-1-amine (7.1 g, 120 mmol) in water (20 mL) was
added and the temperature maintained at approximately 0 °C. To this mixture, 2N
NaOH (60 mL, 120 mmol) was added in a dropwise manner to keep the temperature

10 between -5 °C and 0 °C. The mixture was stirred at 0 °C for 60 min. The precipitate
was filtered off and washed with water (3 x 25 mL). After drying over calcium
chloride under high vacuum, 2,4-dichloro-N-{6-n-propylamino)-f1,3,5]triazine
(XXII) was isolated as a white powder (18 g, 80% yield). LCMS (ESI) m/z =208
(M+H)Y".

15
2-Chloro-N-(4-cyclopropylmetliyl)-N-(6-n-propylamine) [ 1,3,5] triazine (XXIV)

2,4-Dichloro-N-(6-n-propylamino)-f 1,3,5)triazine (XXIII) (18 g,
87 mmol) was dissolved in acetone (100 mL) and poured into ice-water (50 mL) to
form a very fine suspension. A solution of cyclopropylmethanamine (0.7 g, 95 mmol)

20 in acetone (30 mL} was added and the temperature was maintained at approximately 0
°C. To this mixture, 2N NaOH (44 mL., 88 mmol) was added in a dropwise manner to
keep the temperature between 0 °C and 5 °C. The mixfure was stirred for 30 min at
ambient temperature and for an additional 60 min at 50 °C. The precipitate was
filtered off, washed with water (3 x 25 mL). After drying over anhydrous calcium

25 chloride under high vacuum, 2-chloro-N-(4-cyclopropylmethyl}-N-(6-n-propylamino)
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water (50 rillL), brine (50 nmL) and dried over Na2SO4. The sol vent was
renoved under reduced pressure and the crude product was purified by flash
col um chwormt2ge@phy usi ng gradi ent el ution from CH2CLPCELGRD1196238¢ t o
CH2C12/ EtOH 15 (95:5) to yield O-allyl-N(4,6-bis-propylam not
1,3,5]triazin-2-yl)-hydroxylamne (XLIIl, 2.05 g, 88%yield). ESI-M5 (m z)
267 [ MtH] . O-Ally/-N- (4, 6-bis-propylaininol 1,3,5]
triazin-2-yl)-hydroxyl am ne hydrochl ori de
g QI I yIhI N-(g[,lé Si)}(ﬂiiié%ﬁé pmal\@mamélzga?&a ivhitagdwite2(1y k) STy eictiyyt.anisne 20

ydrochl ori de r.epare rom
O0-allyl - I\I-(4(E§f)blﬂ/§ [3 %ng?n no[ 1, 3,5]triazin-2-yl)-hydroxylamne (XLIII)
and 2M HC1 /ethyl ether as descrl bed in Exarrple 12 400 MHz 1-1-1 NWMR
(DVBO-d6, ppm) 11.7-10.0(21H 7.9-7 92 (1H, m,
5.39-5.18 (z‘ii4 Cryloprapygsetfogh] '(@”'Pﬂ%’f@”W)ﬂ 3§Jf2fsz’sr2ﬂ)-f‘(fw"" w1, 56- 1. 42

(4H m, 9’1}d;Qnﬁ[erfn@Wyd)'g}h!orﬁ@l(ﬁh/@ (mz): 267 [MrH +. MP: 130- 25 132C.
Exanpl e 15: BI S-propyl am no-[1, 3,5]triazin }Fkll) hydroxyl am ne

(XLV) d H2N- OH 1- q\mé@@iq -qhbgrog- (¢ caclapror det sy COMPIPYIRMING)  XXXI VXLV
Schenme 19 (1,?3 5@11@1:’?&: rBOZ'ILll]Il’Oﬁ 15](5 Bzhf%ﬁfgﬂllygm)(}l)immgl Q¥ 1&{He”e (XLV) 5

was prep are m2c N-y%4 6- bi's-( am no) Jtriazine
(XXXI'V) and (Byds 6k9h@mimerBE@&ﬁe;49d%mmgl)deE@H (5@@&)nvaﬁ%aﬁwzé 13 (99%

)6 o-6. LG 1PMASHE TR0 SRR te el R PRl 18 4 B
t, J=7. 41912)wasESIselN® i i@ (4R2 ML rdshed Wikh waBB( 4UME), tHd \Eﬂramipine 16

N- (4, 6-Bis- pr upl I]L %Q&)%\%d E‘gl]JOVEIj 1@5584 ZT%B c@i}\ms p%.?ﬁe’&%y}?é%ﬁ‘é’%%?' ne (XLVI)

N (4, 6-Bi s- propy m no- triaz razi ne
chromatography (pet ether/ethyl acetate = 5/1 to 5/2). The solvent was removed

under reduced pressure to yield 500 mg (26%) of the desired product. The isolated
free amine (500 mg, 1.88 mmol) was dissolved in H>O (10 mL) and 0.5 M aqueous

15 HCI solution (4.0 mL} was added. The resultant solution was subjected was subjected
to lyophilization to yield the desired product, N-(4-cyclopropylmethyl)-N-(6-n-
propylamino) [ 1,3,5]triazin-2-y1)-N,O-dimethyl-hydroxylamine hydrochloride (XXV,
520 mg) as a brown oil, LCMS (ESI) m/z = 267 (M+H)". 'H NMR (500 MHz,
DMSO): & (ppm) 11.80-12.10 (br, 1H), 8.68-8.85 (m, 2H), 3.77 (s, 3H), 3.15-3.36

20 (m, 7H), 1.49-1.55 (m, 2H), 1.23 (s, 1H), 0.85-0.93 (m, 3H), 0.43-0.49 (m, 2H), 0.22-
0.25 (m, 2H).

Example 4.
4-Ethylamino ino)-{1.3,5]triazin-2-yD-N,O-dimethyl-

25 hvdroxvylamine (XXX VII}
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(XLVI') may be prepared from 2-chl oro- N (4,

6- bi s- (n-propyl am no) 41, 3,5]triazine 15 (XXXI'V) and N, N-di net hyl hydr azi ne

as descriweaoizn7EB9anpl e 19. NI HN_ N )1, N XLVI Schene 2@CEAs2qula62B36

6- ( Met hoxy( met hypam no) - N2- propyl-1, 3,5-triazine-2,4-diamne (XL VII)

H3C'OCH3 NN H2NN N- 20HSchene 21

6- (Met hoxy( met hypam no) - N2- propy1-1, 3,5-triazine-2,4-diamnme (XLVII) may

be prepared from 6-am no-2-chl oro-4-n-propylamno-[1,3,5]triazine (XXXVII1)

and N, O di net hyl hgdr oxyl ami ne as desgri bed in _Exanple 10.c¢ Exanple 18:

N- (4, 6- Bi s- pr opyl ani nop 3,51t ri azi nk2- yl)HNFﬁﬁthyl-hydRpk*lanine (XLVI 1 1)
NN - di §%ane

5CI.IH3C-I\I—O/—"]'\ H—A—N—N——I\INaO%ﬂ%i J e
o
cl N/)\Cf \/\N N/ cl \/\hll N hI]/\
H H H
XV XX FRVI
H3C\N/O—CH3
CH3NH-OCH, "HCI N)QN HG)

|

—_—

DIPEA, EtOH ‘\/”‘NJ\Nék
XXVII

Scheme 1

2,4-Dichloro-N-(6-n-propylamino}-{1,3,5] triazine (XXIII)

5 2,4,6-Trichloro-1,3,5-triazine (XVIII) (20 g, 109 mmol) was dissolved
in acetone (100 mL) and poured into ice-water (50 mL) to form a very fine
suspension. A solution of propan-1-amine (7.1 g, 120 mmol) in water (20 mL) was
added and the temperature maintained at approximately 0 °C, To this mixture was
added 2 N NaOH (60 mL, 120 mmol) in a dropwise manner to keep the temperature

10 between -5 °C and 0 °C. The mixture was then stirred at 0 °C for 60 min. The
precipitate was filtered off, washed with water (3 x 25 mL). After drying over
anhydrous calcium chloride under high vacuum, 2,4-dichloro-N-(6-n-propylamino)-
[1,3,5]triazine (XXIIT) was isolated as a white powder (18 g, 80% yield). LCMS
(ESI) m/z = 208 (M+H)".

15
2-Chloro-N-{4-ethylamino)-N-(6-n-propylamino)-[ 1,3, 5] triazine (XXVI)

2,4-Dichloro-N-(6-n-propylamino)-[1,3,5 Jtriazine (XXIII) (4.0 g,
19.5 mmol) was dissolved in acetone (40 mL) and poured into ice-water (40 mL) to
form a very fine suspension. A solution of ethanamine hydrochloride (1.91 g, 23.4

20 mmol) in water (10 ml) was added and the temperature was mainfained at
approximately 0 °C. A solution of NaOH (2.34 g, 58.5 mmol) in water (10 mL) was
added in a dropwise manner to keep the temperature between 0 °C and 5 °C. The
mixture was then stirred 40 min at room temperature and concentrated. The
precipitate was filtered off, washed with water (3 x 25 mL). After drying over

25  calcium chloride under high vacuum, the desired product, 2-chloro-N-(4-ethylamino)-
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Schene 22 H3C'CH NN A N N7 111111 XLV | |

N- (4, 6-Bi s-propylam no-[1, 3,51triazi n-2-yl1)-Nnet hyl - hydroxyl am ne (XLVIII)
was prepawedofxwom9e2- chl oro- N- (4, 6-his-(n-propyl am no) 4PC3Brmioessae ( XX
XI'V) and N-nethyl - hydr oxyl am ne hydrochl ori de as described in Exanple 13 10
(90%yield). 400 MHz | HNMR (DMSO-d6, PM 8.93 (1H, s), 6.92-6.43 (2H, m,
3.23-3.07 (7H, in), 1.55-1.38 (4H, m, 0,84 (6H, t, J=7.4 Hz). ESI-M5 (M z)
241 [ M+11] +. Exanple 19: 15 N-(4, 6-Bi s-propyl arnino

11, 3, 51tri azNﬂé-ﬁ—pydpMahhiM)—[d,Bﬁﬁtlkwﬂe-(b(yﬁﬂawhﬁeolétw_das)@whi?@:ﬁ;WﬁbﬁS29 g, hvd
N-(4.6-Bis- | am 1tri 1) -N, N -di net hyl - hydr azi ne hydrogen
sul(fat e (L) pd’zgwlg@g]eﬂn&d%%g%?t’ﬁz 65%11 @é?%pyl ainino-[1,3, 5]

triazin-2-y)-N, N -diniethyl-hydrazine (XLIX) A m xture of 2-chl oro- :\15(4,

6- bi s-(n-pro i NO) - 51triazj ne 25 2.50 10 88 mo

N, N - di( et hﬁ'}‘%g%@%’) ’Wﬁﬁﬁ%f’%ﬂi”&ﬂ ide )'(Jg!ﬂé@l—ngU é’P Jertihi ) and NaCH (2.18
g, 54.40 i rrng:)o\j;mmﬂJesz(db@mn@ k#RypL) and water (20 nL) was heated at 60 C
for 18 h. The volatiles were renpved under reduced pressure. Saturated

NaHCCB sol ution (100 HO}ixUEeo! derdésue P’o(‘*teﬁé’larﬂég‘?)d\ﬂréé"’tpﬁ@y’rﬁ%% e was
extracted wifh skti@Ae (()(3(\7({) mé)mma-ﬂ?@? @Qﬂ@lét’ﬂ?ﬂ &b 1ﬁe ﬁ?‘cﬁ&%ﬁ)tr@emr e washed

w th water (75 ‘6%1% bri ne ried over The sol vent was

renmoved undéf-oetfse Bpobragd %Aé%‘ﬂjg’tﬁﬁel igmgh én E@H@@@Mlé‘é‘sbﬁﬁtﬁdﬁted by flash

colum 5 chrigpat QQU@IB“&E@:H%I?:Q tieHe Rl SVenBlHlbivel Ghirtlan EuibsbRe: 1) to
CH2C12/ EtOH (95:5)) to yiel

N- (4, 6- BI&- phgpssi Wﬂbdipspl@dy] EQAeAll #1 LY, wpshd Nrithdyates f Pl mby eashed ?EH( 1b17
, 42% . 20 A1l AP 5.31 r
g), 3/024 3. g‘é%ﬁ“ oA %M%L%‘ 4R ﬂ?%ﬁ’éﬁ?ﬁﬁ{‘éﬁ% “Tl"gs/ 1.37 (4H, m,

0.84 (6H, t rern&\fﬁqulez}edu@mlwsue ntictt)xe regigHe v rifigd by flghNoliitn

.0 1 o S R R 3 0

sul fateil) &d dropwi se to
t he sol uti orf82¥mg, 37%). The isolated free amine (820 mg, 3,42 mmol) was dissolved in H,O

6- (NN - 6§ il 5, e'5. 354 Aol 1R JuRE O iy ihis Blided! 35 RSaifndiofliam ne (XLIX)
was subjected to lyophilization to yield the desired product, N-(4-ethylamino)-N-(6-n-
propylamino) [1,3,5]triazin-2-yl)-N,O-dimethyl-hydroxylamine hydrochloride
(XXVID), as a colorless oil (944 mg). LCMS (ESI) m/z = 241 (M+H)", 'H NMR:
(500 MHz, DMSO): 8 (ppm) 12.25-12.75 (br, 1H), 8.71-8.75 (m, 2H), 3.75-3.92 (m,
20 6H), 3.25-3.37 (m, 4H), 1.50-1.55 (m, 2H), 1.09-1.16 (m, 3H), 0.87-0.94 (m, 3H).

Example 5:
N-(Bis-4,6-(2-methylpropylamino)) [1,3,5]triazin-2-yD-N,O-dimethyl-hydroxylamine
(XXIX)
O—CH
. cl H3C\N/ :
)Nl\)iNk zN/\l/ )\}N CH3NH-OCH; HCI_ ik\i Hct
= PN DIPEA EtOH P
N N N
o N e \’/\ﬁ ’\r \(\E N E’\r
XV XXV XXIX

25
Scheme 12

2-Chloro-N-(4, 6-bis-(2-methylpropylamino)-f1,3,5]triazine (XXVIII)
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15 (1.17 g, 4.62 mmol) in 1, 4-dioxane (10 nL) at OC. The m xture was
stirred for 0,5 h at roomtenperature; volatiles were renoved under reduced
pressur e. woheizigsivddue was co-evaporated with dry tol uen@Cfasz012861389 to
yield N (4, 6-Bis-propylamno- [1, 3,51triazin-2-y1)-N, N -di net hyl - hydrazi ne
hydrogen sulfate (L) in quantitative yield. 400 MHz NVR (DVBO d6, Ppm
8.48-8.32 (1H m, 7.9-7,7 (0.5H, br s), 20 7.70-7.61 (0.5H, in), 3.34-3.20
(4H, in), 3.21 (1.5H s), 3,17 (1.5H, s), 2.52 (1.5H s), 2.51 (1,5H, s,

over| apped wi th DVSO) 2,4k Bfchlord6,3(54ddazifd GBI Br.0g, 07 nlifibt) whd gissBBka M5 (rn/ z):
254 [ MtH
0- BeLzyI | N- (4 ag”P‘Eﬂes@i)?l&é?‘Pdd%ﬁ“’r?S intq iog-vepfqr ﬁ‘h‘ﬂdhtozfovﬂ YO e meﬁ%?@r oxyl arnin

e (LI Exﬁﬂﬂh@on?@2 m&hBeRzM- t-Nnfid (Do Bl -k W R8O blnL%’\éi]st ri az '
in-2-yl)- N net droxyl am ne hydrogen sul fate salt (LI H3C, N' Li C
NN NNaOH 1, &d&?%%&ﬁrf clepeaigre way mantaingd at prpxosmyielyl g CSc?ﬁélH%mMHF?é’r mal dehyde

0- benzyl - §X|mabk{|@7§ﬁ E\l@@ﬁk 8:'“'3%%(1(93(1 ir?’él-dl%awma)mé%]k%?och orl &r (8 )

was added to the m xture of benzyl - hydr oxyl am ne (5 00 g,
31.32 nmol) @H@eﬂar%m(b%ﬁy&ée piggrewtas St%qdrfoﬂ—m‘piﬂ(a%@ gt fer@era@@e mbl ) i n

toluene (40 fm-a)n ngni%nd’l%@‘fﬁlh %OB@J Xﬁh‘hg ;ﬁe ﬁjtes&résrffl%pedgtff (vgs%g%j]%ﬁm{e?t ure for 1

h. After this tinme, th gani c ase s separate wat er phase was
extracted wi®H 2dindhl (é‘rf@rrélt&’hiaweer(cslcxmi%@llcmiemnﬂel hipheagonbhRrkidroNgdni ¢ phases

e nan | 0 B eI R GIE Bl B LTINS S OF OB CenY 08
(5H, m), 19. d9.0L]% ctield)= BCMSI-({E)S}[) nGz 4258 (MrHY, J=8.2 Hz), 5.14 (2H s). 15
0- Benzyl - N- et hyl - hydr oxyl am ne (LII)
N-(Bis-4,6-(2-methylpropylamino)) [1,3,5]triazin-2-yl)-N, O-dimethyl-hydroxylamine
hydrochloride (XXIX)
A mixture of 2-chloro-N-(4, 6-bis-(2-methylpropylamino)-
15 [1,3,5)triazine (XXVIII) (2.57 g, 10 mmol), N,O-dimethylhydroxylamine
hydrochloride (1.94 g, 20 mmol) and DIPEA (5.16 g, 40 mmol) in EtOH (100 mL)
was heated at 100 °C for 16 h, after which time the solvent was removed under
reduced pressure. The residue was dissolved in EtOAc (200 mL), washed with water
(2 x 100 mL), washed with a brine solution (100 mL) and then dried over Na;SO,.
20 The solvent was removed under reduced pressure. The residue was purified by flash
column chromatography (pet ether/ethyl acetate = 5/1) to yield the desired product
(920 mg, 33%). The isolated free amine (920 mg, 3.3 mmol) was dissolved in H,O
(10 mL) and 0.5 M aqueous HClI solation (6.6 mL) was added. The resultant solution
was subjected to lyophilization to yield the desired product, N-(bis-4,6-(2-
25  methylpropylamino)){1,3,5ftriazin-2-yl)-N,O-dimethyl-hydroxylamine hydrochloride
(XXIX) as a white solid (1.0 g). LCMS (ESI) m/z =283 (M+H)". 'H NMR (500
MHz, DMSO): & (ppm) 12.55-12.60 (br, 1H), 8,57-8.77 (br, 2H), 3.78 (s, 3H), 3.40-
3.45 (m, 3H), 3.11-3.19 {m, 4H), 1.80-1.86 (m, 2H), 0.89-0.94 (m, 12H).

30 Example 6;

hydroxylamine hydrochloride (XXX1)
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A 1M HC1/ Et OH solution (50 nL) was added dropw se to the sol ution of

f or mal dehyde O-benzyl-oxinme (3.85 g, 28.48 mnol) in EtOH at 0 C. The

m xture WO 28t707u9d at roomtenperature for 1 hour, vol aCrlusgomesss8é enoved
in vacuo. The residue was dissolved in dichloronethane (100 11Th), washed
w th saturated NaHCO3 20 solution (75 nmL), water (75 nlL), and dried over
Na2SO4. The product was purified by flash col um chromat ography using
gradient elution frompetroleumether/Et0OAc (9:1) to petrol eum et her/ Et 0Ac
(7:1) to yield O- benzyl N net hyHngM,(ﬂ'G}Hﬂ amne (1.72ng. 46%+H, 200 MHz 1H
NMR (CDCl 3, ppnm *40 7.27(511, /4\5 53%;/1\’1/, br s), i?lHéIZM s), 2.73
(311, s). 25 *n CHgNH-OCH; HCI NN

0- Benzyl - N- (4, @,&Nsi\;a opyl am nqs .8, 5] t T azi n-2 g@LE} ydr oxyl am ne
2- Chl oro-N- (4, 6- Bl 5= {n propyl am no) 1,3,5]triazi ne|() X and O-
benzyl - N- et hyl - throxyI am ne (LI')I(')( were reacted as escrl ed in Exanple 13
to yield

0- benzyl - N- (4, 6- bi s-propyl am no-[ 1, $naitnnkazi n- 2-yl1l) - N- net hyl - hydr oxyl am ne
(LIT1) (29%vyield). 200 MHz 1H N1IVIR (DVSO-d5, PPIP) 7.52-7.28 (5H, rn),
7.07- 6.67 (2H, m, 4.93 (2H, s), 3.26-3.03 (7H, m, 1.58-1.39 (4H, m,

0.85 (6H, t.vdrdpialdrdfi, 35 . A ;
0- Benzyl - N-(4!a¢46 b'ls\é{g 8p§bg%1ﬁngma§)%({’?‘r%fh§[z%%%m'mé(ﬂr%% hyl - hydr al yl am ne
ric

hydr ogen Zulfate (LI hloro-1,3,5-triazine (XVIII) (30 g, 163 mmol) was dissofved

0-Benzyl - N- (#a&rok %O@'hﬁggzllﬂrﬂ G%IL‘Igﬂl %rg{ﬂlﬁ%hgﬁﬁﬁ@ onm? g‘%%t i Bydr oxyl ami ne

(LIR) was reacted escrl 0 10yield
0- benzyl - N- (um@) BidPIBES 142 arﬁZﬁ@m[qu ®er8 pddeid and the Miytaie tNﬂrthrb@/zitﬂh@dr oxyl am ne

20 0050r o T Mgl AR b Y K e 00, M A AN, (VD> 0, PP
(2.5H, 1), TMi3pwasieditf GasH100 m)L),,aﬁdﬂEméa@E IR Hvangried vihNBSQS THEH, i n),

1.61-1.45,(4 M+ 15
Exanpl e 5)3( 11(5%‘)"%[‘6%61‘1?0\168 in vq]c& ﬂrc]i Othe4fszgue5\ﬂs pugg{eq]by)zﬂv%:gl}{lg H +.
-1 sopr opyl - kipdmatogtagly (pet e(tilﬁ\l):thﬁbmafpie@ SDAE to 10/1) toN+i€14 11e-dBsised praaaytl am no

N[ ']&3 NS}_{/I’SIC ﬂ‘ﬁ rr@ 62 qulghlgnoH 3 5] trie zm 9 %15) 1\?¥)dc51r(1)1)é>{1lylahmd?oexygxggeo(9(§8(),2 aos asw llfeat e (Lvi)
N- (4, 6- Bi s- pslaing$ gmi3noyitldB, EEME i(es) av2= 9 ) MNHH)Sopr opyl - hydr oxyl am ne (LV)
2-Chl oro-N-(4, 6-bis-(n-propylamno)-[1,3,5]triazine (XXXIV) and N 25

i sopropyl - hydroxyl am ne hydrochloride were reacted as described in Exanple
13 to yi B dN-(Bis-4,6-(2,2- dmaellzy!pf opylaming)) [ 1,3, 5] triazin-2-yl)-N, O-dimethyl-

N (4, 6-bi s- P%%glamn 3,5]triazin- 2y|) N-|sopropyl hydr oxyl am ne (LV)
(61% yi el d) V" “K?B”"( . 269 [ MtH] +. N-(4, 6-B is-propyl amino- [] ,3, 5]
triaziii-2-yl)-Nisop ﬁh%lue er(a\slcﬁdhtldrm 3*'5‘)]%899@1)%4'6 alhﬁfh(ywl )

N (4, 6-Bi s- Fropylamnot ,3,5]triazin-2- N-i sopropyl g/ droxyl am ne

hydr ogen su ydé(t)xgla(nygﬁ §X}6%)5(1Fgl; %.P’@EPDE 28 nnethylpropan l-amine (832.5 mg,

N- (4, 6- bi A " 5 B opM L
am(j O ! h zsgg@ggll@esggmﬁ(ﬁks %quzﬂtlrfmg %H]Egtg?/l:)@?gflizaf}{éfaqu'zi@ﬁl gmwge (LV)

( DVBO- d&20 pfvyl 6 Raafise which timehe qg}vegt)was removed under reduced pressure, The
residue was dissolved in EtOAc (40 mL), washed with water (20 mL) and with a brine

solution (20 mL,), dried over Na,SO4, and then concentrated. The crude product was
purified by flash column chromatography (pet ether/ethyl acetate = 20/1 to 5/1) to
yield the desired product (1.4 g, 95%). The isolated free amine (1.4 g, 4.52 mmol)

25 was dissolved in HO (10 mL) and 0.5 M HC]I solution in H,O (14.5 mL) was added,
and the resultant solution was subjected to lyophilization to yield the desired product,
N-(bis-4,6~(2,2-dimethylpropylamino))[ 1,3,5]triazin-2-yl)-N,O-dimethyl-
hydroxylamine hydrochloride, as a white solid (1.67 g). LCMS (ESD) my/z =311
(M+H)". "H NMR (500 MHz, DMSO): § (ppm) 12.40-12.70 {br, 1H), 8.52-8.81 (im,

30 2H), 3.75-3.79 (m, 3H), 3.33-3.36 (m, 3H), 3.14-3.21 (in, 4H), 0.89-0.96 (m, 13H).
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510. 66-10.40 (1H, m, 8.45 (1H, s), 7.75-7.36 (1H, m, 4.77-4.55 (1H, m,
3.30 -3.16 (4H, m, 1.61-1.44 (44, m, 1.17 (6H, t, J=7.0 Hz), 0.89 (3H t,
.1-7.3 Haw0 2012864998H, t, J=7.3 Hz). ESI-M5 (m z) 269 [ MpHIrtuski1R0623864- 156C.
Exanmpl e 25: 10 6-11, 210xazi nan-2-yl1 - N, Nr-di propy141, 3,5)tri azine-2,4
-diam ne (LVII) Exanple 26: 641, 210xazi nan-2-y1

-N, N1-di propyl -F1, 3,51tri azi ne-2,4 -di am ne hydrogen sulfate fLVIII)

XXXI'V LVI1  LVII1 15 Schene 26 6-11, 4

avazi nan- 2-y1- 1V, Mdi propyl-f1, 3, 5pri azi ne-2, 4-di ainine (LVII)

An ACE(r) pressure tube was charged with

2-chl oro-l\l—(l%,—a%’-‘z%ii-(npropyl amno)-[1,3,5]triazine (XXXIV) (1.50 g, 6.53
mol ), N- et hid-BisiSoptiapylydaming[1,3.5]triazin-2-y1)-N,O-dimethyl-hydroxylamine

hydrochloride {(XXXIII)

Cl i ch\N/O—CHS
Lo < 1 1
N| =N 4 N| =N CH3NH-OCH,4 'HCL NTSN HCI
Cl)\N/J\CI N*N//]\N/A DIPEA A\NJ’\NAN/A
H f ! !
5 XVl XXXt XXXHI
Scheme 14
2-Chloro-N-(4, 6-bis-(cyclopropylamino)-[1,3,5] triazine (XXXTI)
10 2,4,6-Trichloro-1,3,5-triazine (XVIII) (40 g, 217 mmol) was dissolved

in 200 mL of acetone and poured into ice-water (250 mL) to form a very fine
suspension. A solution of cyclopropanamine (24.8 g, 435 mmol) was added with
stirring at 0°C. To this mixture, 2N NaOH (218 mL, 435 mmol) was added dropwise
at a rate to keep the temperature between 0°C and 5°C. The resultant mixture was

15 stirred for 30 min at ambient temperature and then for an additional 60 min at 50°C.
The precipitate was filtered off, washed with water (3 x 100 mL). After drying over
calcium chloride under high vacuum, chloro-N-(4, 6-bis-(cyclopropylamino)-
[1,3,5]triazine (XXXII) was isolated as a white powder (46 g, 93% yield), LCMS
(EST) m/z = 226 (M+H)'.

20
4,6-Bis-N-cyclopropylamino-{1,3, 5] triazin-2-p{)-N, O-dimethyl-hydroxylamine
(XXXIT)

A mixtore of chloro-N-(4, 6-bis-(cyclopropylamino)-[1,3,5]triazine
(XXXII) (2.25 g, 10 mmol), N,O-dimethylhydroxylamine hydrochloride (1.94 g,

25 20 mmotl) and DIPEA (5.16 g, 40 mmol) in EtOH (100 mL) was heated at 100 °C for
16 h, and the solvent was then removed under reduced pressure. The residue was
dissolved in EtOAc (200 mL), washed with water (2 x 100 mL) and brine (100 mL)
then dried over NaySO4. The solvent was removed under reduced pressure. The
residue was purified by flash column chromatography (pet ether/ethyl acetate = 3/1)

30 toyield 1.0 g (40%) of the desired product. The isolated free amine (1.0 g, 4.0 mmol)
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20 (19.59 mmol ), 1, 2-oxazinane hydrochloride (1.61 g, 13.06 nmol) and
tetrahydrofuran. The reaction m xture was heated at 100 C for 2 h, then
cool ed amsopolmgavdpnt o sat urat ed NaHCO3 sol uti on (50 nlLPCT/HIsR013/0613860Si ON
was extracted with EtOAc (3 x 25 nlL). The conbi ned organic extracts were
washed with water (50 nlL), brine (50 nL) and dried over Na2SO4. The sol vent
was renoved under reduced 25 pressure and the crude product was purified by
flash col unm chronmat ography using gradient elution from CH2C12/ EtOH (99:1)
to CH2C12/ EtvOH disS9&8v&) intthOy(il @Indl) &ird 0.5 M aqueous HCI solution (8 mL) and then the

[830/()2] O)é%IZI- %gkufﬂa’y)\“ygé—ﬂpz[eﬁ/ﬁ_fé%%(ﬁi 6- E tc{rcl: (?i)zscl)prgf?'lm]ho [ldé g]mlazm- -y YI 1) (1.63 g,

6- I1 ]iL 210x ﬁz l\}fl,la]lqdlal‘eﬂlbﬂ' - I8 ity rolc HloBdX N HX hewRitedsotll aNdNg. hydr ogen
t o
SUL 31 Oxasi S (ST KA & MDY - L NMRSESpP Vs RIS o R0 dPogen

sul fate (EVIgl) e f ) 22 r | -
[1, 3, 5]tr#aé%heHggﬁnﬁjgﬂ%{ne)f{€ﬂ§$ﬁ§n% %égg Xé %b@%q%gd@?% Exanple
20. Cpantltd1$WQL§Héld was isol ated. 400 Mz 11 1 NNR (DVBO-d6, Ppm
11.6-11.3 (111, br s), 8.61-8.41 (0.8H, m, 8.18-8.03 (0.2H, m, 7.63-7.28
(1H, m, 4,14-4.08 (2H, m, 3.92-3.81(2H, m overl apped with water),
3.36-3.19 (4Hample 8A:86-1.78 (2H, nm), 1.77- 1.68 (2H, m, 1. 6 1.45 (4H, m,
&I—?lol é é5| g%_imuiq)?ils drlr-%nlgmlz\{s m(n [%)A,S]tn?z]inb Mf-)kﬂlo gimeMvP hvdrowﬂim ampl e 27:
3, 5] tri@zilx @p@ PA=0- |sopropyl N-nethyl hydr oxyl ami ne (LXIV) 15 Exanpl e

28
N- (4, 6- Bi s- ptot i S krroxvianine hyl - hydr oxyl ami
ne hydrogenhsmbﬁahﬁnﬁkXMXXwﬁ}Isopropoxy |50|ndole 1, 3-di one (LIX) 20D et hyl
azodi car boxyl at e (14 5 m., 73.56 mmol) s added droBm& se at 0 Cto a

stirred suspensi on of®¢ propaﬂ¢ﬂﬁol (4.7 ., 61.3b° ¥ ri phenyl phosphi ne
(19.30 g, 73.56 nnDNTkNanda OH/Ryar oxyphtihal i mi de (1@&00 g, 61.30 rnmol) in
THE (50 nmL). The i $ vegsgtorst i 1 red M NﬁTféan#é@eme for 20 h and
evaporated to dryness hemﬁIQMUct was purffied bfo%&&h col um

chromat ogr aphy 25 ustvng gradi ent el uti g#Xfrom petrol eum et her/ Et 0Ac (9:1)
to petrol eum et her/ Et 0Ac (5: 1) to yield 2-isqgpy ogyxy#|50|ndole 1, 3-di one
(LI X, 10.92 g, 87% . 460, M#FM1-1 NWR (DIVBOd6 j“\ppn‘) Z2.86 (4H, s) 4. 44
(1H, septet, 3=6.2 Hz), 128 (6H, @&S04=6.2 HZ),NK j,\O Ph-6-3-86A N-0 LXI O
CH3-1, K2CO3 Ph"N O acgt gneCH3 4 4.¢i o)

O SELINEGT g i

XXXV XXV
Scheme 135A

15
2-Chloro-N-{4,6-bis-(n-propyvlamino)-{ 1,3, 5]triazine (XXXIV) _
A 2 M NaOH solution (82 mL, 162,68 mmol) was added in a dropwise
manner to a suspension of 2,4,6-trichloro-1,3,5-triazine (XVIII) (15.00 g, 81.34
mmotl) and n-propylamine (13.4 mL, 162.68 mmol) in acetone (300 mL}) and water
20 (15 mL) at 0°C. The reaction mixture was heated at 50 °C for 3 h and then cooled.
Water (100 mL) was added to the reaction mixture; the resultant precipitate was
filtered, washed with water, ethy! ether and dried to yield 2-chloro-N-(4, 6-bis-(n-
propylamino)-[1,3,5jtriazine (XXXIV) (15.88 g, 85% yield).

25  N-(4,6-Bis-n-propylamino-[1,3,5]triazin-2-yl)-N, O-dimethyl-hydroxylamine (XXXV)
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LXII H3r / AcOH HN-O-< .HC CH3 LX Il C NN N XXXI'V LXI'I I H3C'0- N NaCH
| H20..1. N' N 1,4-dioxane HH LXIV H2SO4 H3C'0-< NN CQ1l. NHHHe 9
0-5-0-H OWO0 2012/074999 PCT/US2011/062386

A mixture of 2-chloro-N-(4, 6-bis-(n-propylamino)-[1,3,5]triazine
(XXXIV) (10.00 g, 43.53 mmol), N,O-dimethylhydroxylamine hydrochloride (8.49 g,
87.06 mmol) and NaOH (3.13 g, 78.35 mmol) in 1,4-dioxane (120 mL) and water
(30 mL) was heated at 60 °C for 6 h, after which the volatiles were removed under
5 reduced pressure. Saturated NaHCO; solution (500 mL) was added to the residue and

the mixture was extracted with EtOA¢ (3 x 200 mL). The combined organic extracts
were washed with water (300 mL), then with a brine solution (300 mL) and dried over
Na;S04. The solvent was removed under reduced pressure and the resultant residue
was filtered through silica gel using eluent CH,CL/EtOH (9/1 v/v) to yield N-(4,6-bis-

10 n-propylamino [1,3,5)triazine-2-yl)-N,O-dimethyl-hydroxylamine (XXXV) (9.96 g,
90% yield).

N-(4,6-Bis-n-propylamino-{ 1,3, 5] triazin-2-y1)-N, O-dimethyl-hydroxylamine hydrogen
sulfate (XXXVI)

15 Concentrated (95%) H2S04 (0.72 ml,, 12.74 mmol) was added in a
dropwise manner to a solution of N-{4,6-bis-n-propylamino-{1,3,5]triazin-2-yl)-N,O-
dimethyl-hydroxylamine (XXXV, 3.24 g, 12.74 mmol) in 1,4-dioxane (100 mL) at
0°C. The mixture was stirred for 0.5 h at room temperature, volatiles were removed
under reduced pressure. The residue was co-evaporated with dry toluene (3 x 25 mL),

20 The resulting white residue was crystallized from ethanol/ethyl ether to yield N-(4,6-
bis-#-propylamino-[ 1,3,5]triazin-2-y1)-N,O-dimethyl-hydroxylamine, hydrogen
sulfate (XXXVI, 3.86g, 86% yield) as a white solid. 'H NMR (400 MHz, DMSO):
(ppm) 12.0-11.2 (1H, br s), 8.7-8.3 (0.7 H, brs), 8.10 (0.3H, brs), 7.8-7.3 (1H, m),
3.78 (3H, 5), 3.40-3.20 (7H, m), 1.61-1.45 (4H, m), 0.93-0.84 (6H, m), ESI-MS (m/z)

25 255 [M+H]'; melting point: 134-135°C.

Example 8b;
N-(4,6-Bis-n-propylamino-[1,3,5]triazin-2-yD}-N,O-dimethyi-hydroxylamine {(XXXV)

Example 9b:
30 i : i 1.3 5]triazin-2-y)-N,O-dimethyl-hvdroxvylamine

hydrogen sulfate O3XVD

-7 -



1, 4- di oxane LXV Scheme 27 O-1sopropyl -hydravl arni ne hydrochloride (LX) 5A
m xture of 2-isopropoxy-isoindole-1,3-dione (LI X, 10.78 g, 52.50 mmol) and
hydr azi newoennraat e (5.1 inL, 105.00 nmmol) iii CH2CL2PCEHAS2NLY62886
stirred at roomtenperature for 20 Ft. The reaction mxture was filtered.
The filtrate was washed with water (70 nlL), brine (70 inL) and dried over
Na2SO4. After renoving the drying agent via filtration, 4M HC1l/ 1, 4-di oxane
(13.8 inL, 55.00 mnol) 10 was added and the volatiles was renoved under
reduced pressure to yield 0- isopropyl-hydroxyl am ne hydrHeﬁ} 4%5,4 de (LX,

3.91 g, 67%yi e d) 400~z 1H N DVBO- 48Nty HEIL. 04 ( r ’s), 4.35
(1H, septet, ?&fGNZ Hz) 121 (6H | d)\ /5\9 2’ Hz) . 15 O- |,§/propoxy
carbant ate (bl NaOH, H,0 oHa Yr B- ¢ool ed "(2@9@ soI ut| n of

0-i sopropy! - g pxyl affPRE hydr ocklgyi de M%"%ace%@d%7 mnplyy in CH2d 2
(150 mL) was added N, N-diisopropyl et hyl ami ne’¥®4°4 ni, 87.18 mml) and
benzyl chl oroformate 5.0 rrLHSGi4,C8 mml) The resulting solution was
stirred at 0;[]%1] aturefor/@ Lhis time the 20 sol ution was
washed twice With saEkrated aq e%"\us Naﬁ(S:OS (30 nL) and dried over Na2SO4.
The product was purified by THay /\I/urm chr omat ogr aphy usi ng gradi ent
elution from petrol eum ether/%;og@p (95:5) to petroleumether/EtOAc (6:1) to
yi el d 0-benzyl - N-i sopropoxycarbanmate (LXl, 4.98 g, 68%. 400 MHz tH NWR
(DVBOU6, ppnm) 10.22 (1H, s), 7.42-7.29 (5H, m), 5,07 (2H, s), 3.89 (1H,
septet, J=6.2 Hz), 51.11 (6H, d, J=6.2 Hz). O Benzyl - N nethyl-Nisopropoxy
carbamate (U f) An ACE puhemsif® t ube was charged with benzyl

i sopropoxycarbamate (4.98 g, 23.80 mmol ), anhydrous K2CO3 (4.94 g, 35.70
mol ), nethyl iodide (6.7 10 nmL., 107.10), and anhydrous acetone (30 ni).
The r eact isonsmhgei: ul-€hisvas Nhe atiedmatromQaGnd o, Y tiuzind WEXXIEFACt i on m xture was

filtered, and the acet.one wa ated. The resulting.slurr S

di ssol ved in Et0Ac, waSHEd i ‘FFY&}E? %‘Fplfﬁn&‘m Zdyiivalgptp g%“f ﬁ%@% " and
filtered. The mekmesdima@stwosmmoetkdutvahel o nhﬁdsm&’dmme produced only the

i sopropoxy( net hyl) carba DIVBOd6 PP
e F7) 45’ 7y(30 1E-Q‘>_lqpylﬁ§nme @tx(vépf t?lgytgmﬁg Gfé?e 1_aLI|_|OI91§ éeﬂfté?" p13g1%532va ©3.08 (32
s), 1.12 (GHnOQtorelFl@ I?PL"@ﬂnd the dSRAT ﬁ&%ﬁedﬂﬂm &ydmhysdw@ryﬂyemlhé-e-
hydrochloride (LXII11) O Benzyl-N-nethyl-N soprop carbamate (4.96 g,

22. 22 mmd0) ‘ﬁﬁé"@O"’S@“ﬁﬂHﬁW%@ﬂW%?@ LT)?StWéf?‘é Pg‘t‘i’ F%gd at room tenperature
for 20 mn. Saturated ss@fiié %stqgacmm e(]ﬂg&cﬁ\fntﬂ-e) m¥é@Asniadd@ckr, t he

suspensi on was extracted with CH2C 2 . The conbi ned organic
extracts wer@emdcewlogerdengn sdiitionfunas apdhisiparapfe REOHRIAF8gent Vi a

filtration, 4MJHGlid, g‘h Qﬂq%éﬁlﬁfoﬁ&vgd Byice 362 %l&?@ﬂ!ﬂmﬂ&‘@%b%ﬁg@dﬂleand the
vol atil es was renoved under reduced pressure to yield O-
stirring mixture was pre-cooled to 15 °C and n-propylamine (at ambient temperature)

15 was added slowly via addition funnel, to maintain the temperature below 45°C. A 2M
NaOH solution was prepared and was added to the mixture af a rate to maintain the
temperature below 45°C. The pH of the mixture was acidic (approximately pH = 4)
and 6N NaOH was added to adjust the pH to 8-9. The mixture was stirred at 40-50°C
for 0.5 h and the reaction was monitored for completion by IPC HPLC analysis. The

20  reaction was deemed complete when <2% of cyanuric chloride was detected.
Analysis was repeated every hour until reaction was complete.

After reaction was complete, WFI (sterile water) was added slowly to
maintain temperature below 50°C. The resulting suspension was allowed to cool to
room temperature while stirring overnight. The solids were filtered through a

25  polypropylene filter cloth and washed with acetone/water (1:2) followed by 1.5 L of
MTBE. The solids were dried on the filter {(assisted by vacuum) then placed in a
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25 i sopropyl - N-net hyl - hydr oxyl am ne hydrochloride (2.09 g, 75%. 400 Mz 1H
NVR (DI VI SO d6, ppm 12.3-11.7 (2H, br s), 4.49 (1H, septet, J=6.1 Hz),

2. 77 (3Hwenp121074®9(6H, d, J=6.1 Hz). PCT/US2011/062386

N- (4, 6- Bi s-propyl am no- 11, 3, 5Pri azi n-2-y1) - 0-i sopropyl - N- et hyl - hydr oxyl am
ne 30 (LXIV) A m xture of

2-ehl oro-N- (4, 6-bis-(n-propyl am no)41, 3,5]triazine (XXXIV) (1.65 g, 16,61
mol ), O0-isopropyl - N et hyl - hydr oxyl am ne hydrochloride (LXII1, 2.09 g,

16. 61 mmol ) andinNa@ (¢9:566, 29" 18g)6br amimihymioA6 ki telgidé ok d¥en ¢BDgein) and wat er

(5 triL) was h ed at 100C for, 16 . Q. The.vplatil r n_renoved under
reduced pres‘%ﬂ&ﬁao%a‘g&?rﬁ?%dmm%d g%laﬁ‘{]ﬁ gﬁﬂf%ﬁg r@? H\;\Tg;sce a&é@%&“?cg t he
resi due and KdieFishiex bablislyesSg ©xd dodledtefonihhetin0Ade pidduct bddigeld n Sife conbi ned

organi c extracts re washed with water,.(50.nL), .brine (50 nl) .and dried
over 5 Na2SO4Vasthé “?@Pﬁ@nﬂ"%&%‘v é%%téﬁlsﬁﬁﬁ‘g@‘?’éjﬁﬁ%@nﬁFoé’sog'u?aé YYHd the crude
product was g ifd, @shbRybapiasid patddnmtoGive Odram Oigha physubmitng Qav fadi ent el uti on
fromCH2C12/ EtOH (99: 1) to CH2C12/EtOH (95:5) to yield

N- (4, 6- bi s- PH8BPIEAMES 1, 3, 5] tri azi n- 2-y1) - 0-

i sopropyl - N-net hyl - hydr oxyl am ne (LXIV, 1.93 g, 95% . ES1-Ms (nfz): 283
[MtHr. 10 N-(4, 6-Bi s-propyl o _

Y-SR P

Ay iney| f at e

1, 3,5Pri azi n¥2 0 Q-SRI _
(LAT} vyyy; 10 a solution
N- (4, 6-bi s-propylam no-[1, 3,5]triazin-2-yl1)-0-isopropyl N-nmethyl - hydroxyl arn
ine (LXIVO 1.93 g, 6. Banmanl Chigio displaeeRidivd BivAleyt 4N-0C 15 was added 95%
H2SO4 (0. 36 ﬁé‘rhm&m?gi R T rc%clg&ltqﬁag%s%%gﬁﬁn%wd gPEpIE ¥hir € was stirred

for 0.5 h at room erature an en the volatiles were renmoved under
reduced pr essenigtatihe! degisidduedupialicedascovasgoroaipdishogiby nddipg watet andne (3 x 25
m.) to yiel : o - T b rted fo ¢

N- (4, 6-bi s- gcro 8%“ 'aIr'r]ipr}i%qefslgg,Tgit% rra fenfoé]}k;ﬁ') - B-flreseo[‘)Iffeo\geilslc-0 R?—Ien'gt X P%ydroxyl ami
ne hydr ogen ®utdpatding sidfarstit tvath icxyetallizelodyand 4@ GinNHrodukt WNRU ) 20 cl6,

ppm 11.3:10, 7 (1H _br .s),. 8 8-8. .S, - (s br s),
8. 04-7. 635( o".a‘?‘ﬁ,(“ ‘r’r‘ie,“% .’i%-lﬁ%é%ce%l@f (r%ﬁ% “’%? H‘g‘}%@%%gs(‘g‘ﬁf“ }Sﬁ?’. 64-1. 44 (411,
M, 1.25 (6Hyodhet QEestingtz), 0.94-0.82 (611, m). ESI-MS (mz): 283 [ M+111.
Exanpl e 29: . 25 . ] . . .
0- Benzyl - N- (4, 6- bi s- praBiAbARerIdboftps Bapk pauighed ¥4t o el ™y dr oxyl ani ne
(LXVITT) Exadmloeoupl; condenser, and a heating mantle was charged with 6 L of N,N-
0- Benzyl - N- (4, 6-hi s- pr, ipo-[1 triazin-2-yl)-N - hydr oxylam ne
nydrogon_ suldaeE et ORbA e Bk ke sbt SRy Mapdibo )
Me OHHAC Ok LXYBLsXWhidzine G, £ diahaSiibd | PidQudil , Mideil @xhi8 etirring mixture at room

temperature, was K,COs (1.2 kg, 6.53 moles, 2 eq.), with rinsing with a small quantity

of additional DMA. To this, was added N,O-dimethylhydroxylamine hydrochloride
(0.637 kg, 8.71 moles, 1.5 eq.) in portions over ~5-10 minutes to reduce foaming (and
while maintaining the temperature below 60°C) with rinsing using a small quantity of
25 additional DMA. The mixture was heated to 75-80°C and stir for a minimum of 0.5
hours. Once at 75-80°C, the reaction was monitored for completion by HPLC. The
mixture was cooled to below 65°C and water (12 1) was added. The resuiting
suspension was allowed to cool to room temperature while stirring overnight (18 h).
The resultant solids were filtered and washed with 1.2 L of water. The filter cake to
30  air-dry one hour and a sample for OV amine GC analysis was obtained. The
remaining solids were vacuum oven dried (45°C, > 29” Hg) for a minimum of 6 hours
(NMT 1% weight change). The desired product (free base) was a dense white solid.

An TPC sample for testing was obtained.
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Ph ----- ,»NO-/ ). NNH2SO4 ", 1,4-dioxane "-"----""NNN-"---- Ph NNH
HHO LX1X Scheme 28 5 0-Benzyl -N-vhryl - hydroxyl ai nhte (LXVI)

Acet al dehyoeo(22v499ni, 44.2 mmol) was added dropw se toPChascaaloerdssol uti on
(0 © of 0-benzyl -hydroxyl anni ne hydrochloride (7.00 g, 43.85 nmml) in
water (100 nL) and MeOH (20 nmL). The reaction m xture was stirred for 16 h.
The volatiles were renoved under reduced pressure, and the water suspension
was 10 extracted with EtOAc (2 x 75 nmL). The conbi ned organic extracts were
washed with brine, andBKh@a.3dy)ivedaddedto Na2SOR mrick) evhp deabsad obtainyd el d

0- benzyl - N-vinyl hydr oxyl ani ng 1), i itati ield. 400 MHz 111 NWR

(DIVBOZ 46, p\é!r?f%?%ntlg. B Saffédjai%.‘ a‘iﬁﬂ??‘g%‘i‘%@ %é%&é{qghﬁf}t Kigs (0.5 H,

g, J=5.5 Hz)filtebin®Ba {ulthhle Shctodt. Cohcérilided 35014718 rﬁclilles‘;vHoséqbal;e-c{S[meer), 1.76
amne (I X Vii

(1.5H, d, J=5,8 Hz). .15 O.Benzyl- N ethyl - hydr ox |

To a sol uti otﬂfequ ‘fg‘%‘ n‘%‘?lafl‘i%-d\fﬁw Yﬂfﬂ&ﬁ%ﬁ‘éﬁ?‘ ﬁ%%ﬂff_‘%?l t?méffr@red’f’!" 3.70 ol )
in AcOH (10 s0tg., TNaRINRIMBwAslferOoRd tdl ZBC QOeriiy®d. JTho@sxBAARM tieh fpakt i ons. The
reaction mxturg V\ﬁ? st.l_rcgﬁd at1 rqomtenperature for 1 h. The m xture 20
was neut r al i8¢ [PIY F)stifiee for ON ngaeheg didtersd Tagyodd Pigdpd cefeomes weshed 75 tnL) .
The conbi nedvigh BRI (2 L%k 68 Sn WR TReM@INEH a‘é&i&gﬂfﬁ&la%ﬁhﬁ% NeHE@n sol ution (2
x 100 m.), dried over Na2SO4, and (%Jrlfl ed by flash col um chromat ography

(el uent: petHGFEEH BEHER PENEARY” T @)45t0 pdeng] euamétime/oEf bAR 8iva: 4)) to

ield O-benzy ol eI N O-Ren 2k i 1HNVR
{ DVBO- d, p?ﬁ?“’“?’.‘sg%‘% Pt Qﬁii?m%@‘fpz"{éi.‘?gh%ﬁff ! %‘,Qyigﬂ gggﬁfﬁﬁz) ,%%gfhs (2H, s),
2.81 (2110 @ulfatgOE¥VD@s 2 witity solig, 98 (3H, t, .1=7.0 Hz).

Stage 1.
IPC Test 1: Temperature Chart Recording during additions -
Maintain femperature control specified in process steps
15 IPC Test 2: IPC HPLC analysis -
Reaction is complete when <2% of cyanuric chloride is detected.
Repeat analysis every hour until reaction is complete.
Contact supervisor if reaction is not complete afier third sample.
Stage I Product OC testing:
20 QC HPLC analysis -
Record results of assay of cyanuric chloride and 2-chloro-4,6-bispropylamino-
s-triazine
Karl Fisher -
Record results
25
Stage 2.
Step 1. Reaction:
IPC Test 1: Temperature Chart Recording during additions -
Maintain temperature control specified in process steps
30 IPC Test 2: IPC HPLC analysis -
Reaction is complete when <2% of 2-chloro-4,6-bispropylamino-s-triazine is
detected.

Repeat analysis every hour until reaction is complete.
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0- Benzyl - N- (4, 6-bi s-propyl am no- ,3, triazin-2-yl)-N-ethyl-hydroxylandire 5
(Lirvar) 2-Chl oro-N-(4, 6-bis-(n-propylamno)-{1, 3,51tri azi ne
(XXXI'V) and 2012/d0e992y| - N- et hyl - hydr oxyl am ne (LXVII) wer @eCTA®etied61386
described in Exanple 13 to afford

0- benzyl - N- (4, 6-bi s-propyl am no-[1, 3, 5] triazin-2-yl1)-Nethyl-hydroxyl am ne
(LXVI1l, 38%yield). 400 Mz 11-1 NVR (DMSO do, ppm 7.51-7.45 (2H, m,
7.40- 10 7.30 (3H, s), 6.97-6.85 (1H, m, 6.79-6.67 (111, m), 4.97-4.87
(IH, m, 3.72-3. E3na@Hppanyisor 3f 2Rtidn ko dbbipleten fier thikiGabpd3 (4H, m),

1.13-1. 00 .0, 89-0.80 (6H .m  ESI-MS (nz): 345 [ MeHr.
o Benzy N (g R ARl by gy 1 (s 345

triazin- 2- y hyPidbgihink aly/jCodiyethythyte yldmifeyldvabgeR o %i t e ( LX1X)

0- Benzyl - N-( - hi s-pr. am np-[1,3 5ltriazirt-2-yl)-N-ethyl hydroxyl at ni ne
(LXVI 1) mas[f}?gﬁitﬁeﬁwolﬁﬁh@%cﬁ\?gﬂ‘yg”é'descri bed in Exanple 9 to yield

0- benzyl - N- (4, 6- BINTF pyopyl am no-[ 1, 3, 5] tri azi n-2-y1)-N et hyl - hydr oxyl am ne
hydr ogen sul fate (LXI in quanti tative yield. 400 MHz 1H NVR ( DVBO- d6,

ppm 2012. 010G TestPi e Bplapnalysisz g 0 (1H n), 7.57-7.30(511, n), 5.07-4, 95
(211, m . 3. 89- 3pbky (PP MU Indi ik 411, M, 163142 (4H m.
1.23-1.07 (3H, n), 0.94-0.7 %11, ESI-MS (m z): 345 [M+H +. Exanple 31:

25 N (4, 6- BiNePgr oY\ arnefisnard §rafalizede n- 2-y1) - 0-i sopr opyl - hydr oxyl ani ne
(LXX) Exarrpllﬁc 3t 1 Temperature Chart Recording during concentrated sulfuric acid addition -

N- (4, 6-Bi s-propyl am no-[1, 3, 51tri azi n-2- .1% - 0-i sopropyl - hydr oxyl am ne

hydr ogen!@ul f at e Maintem Jemperaigre cqqtrn} Iqegifiodsa etvess 35
N- (4, 6- Bi s- gp@RY¥LdMAa-ofF hirdk Fﬂélﬁm%ib Y1) -0-isopropyl - hydroxyl am ne (Luv)
2- Chl oro-N- (4, 6-bi s-(n-propylam no) 41, 3,51triazine (XXX1V) and 0- 5

i sopropyl - hydr oxMiMan¥@epimedetochl ori de were reacted as described in Exanple

13 (80% vyi el 1l e Hr.
N- (4, 6-Bi s- gg%gﬁﬁgm%g$?ﬂé% dﬁ?@?&ﬁ{'ﬁz y1) - 0-i sopropyl - hydr oxyl at ni ne

hydr ogen sul f at eNMI) 0%1)

10N- ( 4, 61@ Ss-propylamno-[1, 3,5]triazin-2-yl)-0-isopropyl- hydroxyl ai ni ne
(LXX) was reacted with 95% H2SO4 as described in Exanple 20 (quantitative
yield). 400 ivbizn MdNear MudiPNSR:sdigrncp R SheSrdk@upy (1H, m), 8.6-7.5 (3H, m,

(H. o, 9=b 2 re), 0. BAURACHRY S esrSiMing 15 2 B riad Ol exampi e
33: dimethyl-hydroxylamine hydrogen sulfate (XXXVI) was obtained as a solution in o

Ga( Benzy! oyt S0P MY MATLA A ¥ RIS i Boddi gL B 2 4- i am ne
64( Benzylmxypdstrda@pnapyibam no) - N2, N4- di propyl -1, 3, 5-tri azi ne- 2, 4-di am ne

Table 1:
'H Chemical shift assignments for (XXXVI) in DMSO-d6 at 25°C
Resonance Peak 01H (ppm) Assignment
1 0.88 13,17
2 1.53 12, 16
3 3.30 11,15
4 3.35 I8
5 3.77 9
6 [7.42, 8.70] 10, 14

25 Carbon-13 NMR Spectroscopy
BC NMR data of N-(4,6-bis-n-propylamino-[ 1,3,5)triazin-2-y1)-N,0-

dimethyl-hydroxylamine hydrogen sulfate (XXXVI) was obtained as solutions in
DMSO-dg at 100 MHz and is presented in Figure 11 and shift assighments are
presented in Table 2.
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20 hydrogen sulfate (LXXII1) LXXlISchene 30

64(Benzyl oxy) (i sopropypam no) - N2, Nd-di propyl-1, 3,5-triazine-2,4- diam ne
(LXXI1) waie 2prapageed by reacting 2-chloro-N- (4, 6-bis-( nPpTasgé1ansiss) -

[1, 3, 51triazine (XXX1V) and O-benzyl - N-i sopropyl - hydr oxyl am ne as
exenplified in Exanple 13. The correspondi ng hydrogen sulfate (OMT) was
prepared as described in Exanple 20. Exanple 35: 5

N- (4, 6-Bi s-propyl am no-11, 3, 51tri azi n-2-y1l)-N-et hyl-0-isopropyl - hydroxyl am
ne (LXXV1) Exanple 36: N 4 6-Bis-Tae#® 1-11 ch-ox |am nre hydrogen

sulfate (LXXVIT) 10 & NN PSRl MnEh s ar (x X8 i BSE L ad R 9 1. 4- di oxarteN
HH LXXVI Et., "0--(

Resonance peak 813C (ppm) Assignment

1 11.25 13, 17

2 21.88 12, 16

3 34.08 18

4 42.24 11,15

5 61.86 9

6 154.63 2

7 155.79 4,6

Fourier Transform Infrared (FTIR} Speciroscopy

5 The FTIR spectrum of N-(4,6-bis-n-propylamino-[ 1,3,5]triazin-2-yl)-
N,O-dimethyl-hydroxylamine hydrogen sulfate (XXXVI) is presented in Table 3 and
Figure 12.

Table 3:
FTIR spectrum of (XXXVI)

Wavenumber (cm-1) Assignment
3284 N-H stretch
2850-2960 C-H stretch

1615-1700 C=N bend

1536-1656 N-H bend
1020-1340 C-N stretch

10

High and Low Resolution Muass Spectrometry

The mass obtained from Liquid Chromatography-Mass Spectrometry
{LCMS) was 254 amu, which agrees with the theoretical mass of N-(4,6-bis-n-
propylamino-[1,3,5]triazin-2-y1)-N,O-dimethyl-hydroxylamine hydrogen sulfate

15 (XXXVI). High-resolution results obtained through direct injection are presented in

Table 4.
Table 4:
Mass spec results for (XXXVI)
Calculated Molecular Weight Theoretical Exact Mass Formula

254.1863 254.1855 C11H2NsO

20 Chromatographic Purity

The HPLC chromatographic purity of the RS was determined to be

100.0% by area, with no related substances detected.
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H2SO4 N N 1, 4-di oxan? eN 111111 e 9 0--OH O 10 Schenme 31

0- Benzyl- N-et hyl - N-i sopropoxy-carbainate (LXXIV) An ACE(r) pressure tube
was char gwo 20izd1499enzyl i sopropoxycarbanmate 15 (4.08 g, PCIABRITI6GI3E6
anhydrous K2CO3 (4.04 g, 29.25 mmol ), ethyl iodide (7.0 nL, 87.75 muol),
and anhydrous acetone (30 InL). The reaction m xture was heated at 70 C for
24 h. Ethyl iodide (7.0 nL, 87.75 nmmol) and K2CO3 (4.04 g, 29.25 mmol) were
added and the reaction m xture was heated for 24 h. The reaction m xture
was filtered, and the acetone was evaporated. The resulting slurry was

di ssol ved i DAC ,rnL), washed with water (3 x 50 niL), dried
(Na2s™4) , anml':T Dgg”(”i]z sol vent was renoved to yield

0- benzyl - N-et hyl - N-1i sﬁmwmnbm’f}am&kmi@éﬂ Bbe §,0483%KarUidchdHz | HNI VI R

( DVBO- d6, pgﬂ]‘)anon 41-7.30 (5H, in), 5.12 (2H, s), 4.05 (1H, septet, J=6.2
Hz), 3.46 ( q, J=7.0 Hz), 1.12 (6H, d, J=6.2 Hz), 1.06 (31-1, t, J=7.0
Hz). N-Efhyl-0-isopropyl - hydraxyl ai ni ne hydrochl ori de (LXXV)

O Benzyl - N- et,hyl - I}I—i sppropoxy- car barnate was reacted with HBr/ AcOH as
descri bed f LG ation of compound LXI Il in Exanmple 27 (yield 71%.
400 MHz 1H NMWR (DIVBOEI@meIﬂ@Hﬂlalﬂtéhs c?fN-IA Qb(szw:obﬂarﬁl)lo [B3 4]kne(211H2—y§ept et, 5

gzg % ﬁg 3!\16 dn%etll_'yl lci/droxylamme hydrogen sulfqte?EXXq/I) was obtan!_% and 1s 119 (3H t,

N- (4, 6- Bi s- pi@pptkdimtiiabled: 0, 3, S5Pri azi n-2-yl)-N-ethyl - 0-i sopropyl - hydragl am n
e (I XXVI% 2-Chl oro-N- (4, 6-bis-(n-propylamno)4l, 3,5]triazine (XXXI'V) was
10 react el with N et hyl - 0-i sopropyl - hydr oxyl am ne hydrochl ori de (LXXV) as
described in Example 13, yielding Tables

N- (4, 6-bi s-propylam no-{1, 3,5]tri azi n-2-y1 N-et hyl-0-

i sopropyl - hydr oxyl ami ne (Lﬁ&wwa'(@sly@lyfﬁ‘évléf)for (rn/z): 297 [ M+H +.

N- (4, 6-Bis-propylain np={lements: I n o, Resul (°
triazin-2-yl)-Nethyl-0Fi buléllm(l)p = n)l/e(?%%ggul %ia)ni TE f§7 gl(/&)l ogen sul fate

(LUTVI 1)
N- (4, 6- bi s-propyl am no- 3 3;5] tri-azt nQ%SS%I =N—et hyff%:i sopr opyl hydr oxyl am n
e (LXXVI) was reacted wth-95%H2S04-a5—8eseribedtHPtxanpl e 20

A
(quantitative yield). 400 MHz 1H NWVR (DMSO-d6, PPn) 12.0-10.8 (1H m,
8 7- 8. 4 (1H.ThBsna@ MualSi20b- Difid@ndd Beaing @iaddndy2bsCAH, m, 3.90-3.76 (2H,

, 3.39-3.15 (4H, 2 in 62- l 45 ( 6.1 Hz),
1 18-1. 1653 (3H m, %‘T% A-pERyae: ﬁésﬁ ‘n%é/eﬂ ]zrﬁ%ﬁ(o é‘@*f’q{ylwru Exanpl e 37:
N-(4 ,6-Big dIﬂiyﬂﬂﬁinahﬁllG@‘n:bﬁﬁfﬁe BLEXVB was analyzed from 25 °C to 250 °C, at a

2|n2y1) Olsobutyl-l\l-rrethl-hydro | am ne 25 (LXXXIL1)
rate of 10 °C per minute as per CUSP <891>/ EP 2.2.34 and was found to have

endotherms at 90.19 °C, 126.38 °C, and 138.30°C Figure 3.

20 Xeray Powder Diffraction
XRPD diffraction pattern of N-(4,6-bis-n-propylamino-[1,3,5triazin-

2-yh)-N,O-dimethyl-hydroxylamine hydrogen sulfate (XXXVI) was obtained and is

consistent with Form A; presented in Figure 14,

25  Counterion Conteni

N-(4,6-bis-n~-propylamino-f 1,3,5}triazin-2-y1)-N,O-dimethyl-

hydroxytamine hydrogen sulfate (XXXVI) was found to contain 27.13% sulfate

content by titration.

30 pHof Adgueous Solution
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Exampl e 38:

N- (4, 6-Bi s-propyl am no-11, 3. 51tri azi n-2-y1)-0-isobutyl - Nnet hyl - hydr oxyl am
ne hydr ogwo 2812/7a49e (L) QXXI 1 1) H2N-0-i Bu LXXVI |1 bemreyiusetiiosBeOr nat e
Dl PEA Cl NN N NN H3C'0-iBu LXXXI NaCH / H20N 1, 4-di oxane*

H3C'0-1 Bu H2SO4

A 1% aqueous solution of N-(4,6-bis-n-propylamino-[1,3,5]triazin-2-
y1)-N,O-dimethyl-hydroxylamine hydrogen sulfate (XXXVI) yiclded a pH of 1.89.

Phvsical Description

5 N-(4,6-bis-n-propylamino-f 1,3,5]triazin-2-yl)-N,O-dimethyl-
hydroxylamine hydrogen sulfate (XXXVI) was determined to be a white solid.

Example 10:

Dpropionamide

10

AV XHXvil XXXVIH

HaC—N—0—CHj HaC\N/O—CH3 0 HSC\N/O"“CH3
o A PN Py
DIPEA, EtOH \/\N)LN’;I\NHZ \/\N/”\N/)\NJK/
H Ili H
KXKIK XL
Scheme 16
6-Amino-2,4-dichloro-[1,3,5] triazine (XXXVII)

15 2,4,6-Trichloro-1,3,5-triazine (XVIII) (10.0 g, 55 mmol) was dissolved

in acetone (80 mL) and poured into ice-water (80 mL) to form a very fine suspension.
To this mixture, 1 N ammonium hydroxide solution (108 mL, 109.4 mmol) was added
at 0°C. The reaction was stirred for 30 min at ambient temperature and for additional
60 min at 25 °C. The precipitate was filtered off, washed with water (3 x 25 mL).

20 After drying over calcium chloride under high vacuum, 6-amino-2,4-dichloro-
[1,3,5]triazine (XXX VII) was isolated as white powder (7.4 g, 82% yield). LCMS
(ESI m/z = 165 (M+H)".

6-Amino-2-chloro-d-n-propylamino-[1,3,5] triazine (XXXVIII)
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NN 1, 4-di oxaneN 111111 9 0-S-0-H 6 DOCX111 Schene 32 5

0- Benzyl - N-i sobut axy carbamat e (LXX1X) 0-i sobut yl - hydr oxyl am ne
hydr ochl owode12dzx94¥1 1 1) was reacted with benzyl chl orof ecratSeolasézsescri bed
for the preparation of conmpound LXI in Exanple 27, yielding

0- benzyl - N-i sobut oxy carbamate (LXXI X) (87% yield). 400 MHz 1H NAIR (CDC13,
ppm) 7.36-7.23 (5H, m, 5.11 (2H, s), 3.58 (2H, d, J=6.6 Hz), 1.89 10 (1H,
septet, J=6.7 Hz), 0.86 (6H, d, J-6.7 Hz). O Benzyl-Ninethyl-Nisobutoxy
carbamate (LX) 6-Amino-2 @-dBdior e LA Itsaringt( XKD b el Staynelpact ed with

met hyl i odi I j 0 L. n Exanple

2 o fordi ng e ReRa b 8e | Wl ARaRORERLR kO aft (ST RAEN o1 6 400

MHz 1H NVR (fDeBGpdEionPRlorilis hidtdre7a Witiob b pmpgn- Batbide (2H) g, I87 nBydPBn( 2H, d,

J=6.6 Hz), 3.09 ( 1 , t,.J- 87 66H d, J=6.7

oy or b obdl Y s Fr b P DTS RocticdehNGiCAL ot (s Rihon

200- Benzy$ - Nvayetideydl drégsitisal o taxpdac ot mase beaahddCwnd 5PCHBrie AcOH as

described for. the preparatign.of c und LXLI1 .i.n EX | e 38% vyield).

200 Mo 1 H R TOREOTHRS B afihi S ERCR o ptha ra St SBGROGL R mipd? 12 Y )

2. 81 (3H, s)50°Q.. 9k rhikkdre s@pPicBtentidEd ard thi) the PreSiPitdtEHas flltckedofTartdz) .

N- (4, 6-Bi s-propyl ami no-[1, » o . .

et azine 2.y OB R B Hg- APt e i S s PYcesbiehs o o- N (4,

8' bi SE) (n- lpr &@Mhﬁ?t’hﬂ%ﬂ%@cfﬂoi@}éf-ﬁjpﬁ@ lﬂﬁzh(o)%[ﬁﬁ]@rié&@iﬁe l)@QEVHQ_\%ﬂsgﬁ}atedEx o 13
-i sobutyl - N- met hyl - roxyl ami ne hydrochl ori de as described in Exanple 13,

af f or di ng¥ LRKKMDIE ﬁo‘g%a'/m %160 prigfd); Cw(ﬁgl)z@%[@ﬁ&ﬁfﬁlo

N- (4, 6-Bi s-propyl antino-[1, 3, 5]

triazin-2-yl)-0-isobutyl-Nnethyl - hP/'dr.ox | am ne hydrogen sulfate (LXX 1111)

N- (4, 6- bi s- pYf-EpyTaRinoLeRy a3l a2 iqeip-2p Ui N e fig6hut Mirawis®ingy | hydr oxyl ami n

e (LXXXH) Wagxkegct ed with 95% H2SO4 as described in Exanple 20

(quantitative yield). 400 MHz I11-NVR (DVSO d6, ppm 12.0-10.7 (IH, br s),
8.7- A mixture of 6-amino-2-chloro-4-un-propylamino-{1,3,5]triazine

15 (XXXVID (5 g, 26.65 mumol), N,O-dimethylhydroxylamine hydrochloride (13 g,
133.24 mmol) and DIPEA (27.5 g, 213.2 mmo{) in EtOH (100 mL) was heated at 100
°C for 16 h, after which time the solvent was removed under reduced pressure. The
residue was dissolved in EtOAc (400 mL), which was washed with water (200 mL)
and then with a brine solution (200 mL) and finally dried over Na;SO4. The solvent

20 was removed under reduced pressure to yield N-(6-amino-4-n-propylamino-
[1,3,5]triazin-2-yl)-N,O-dimethyl-hydroxylamine (3OXIX) as a white solid (5 g, 89%
yield). LCMS (ESI) m/z = 213 (M+H)".

N-(4-(Methoxy(methyl)amino)-6-(propylamino)-1,3, 5-triazin-2-ylpropionamide (X1
25 N-(6-amino-4-n-propylamino-[1,3,5]triazin-2-y1)-N,O-dimethyl-
hydroxylamine (XXXIX) (5 g, 23.58 mmotl) was dissolved in THF (50 mL).
Propionyl chloride (3.25 g, 35.38 mmwol) and DIPEA (5.47 g, 42.44 mmol) were
added at 0 °C. The resultant mixture was stirred at ambient temperature for 10 min,

. then stirred at 70 °C for 16 h, after which time the solvent was removed under reduced
30 pressure. The residue was dissolved in EtOAc (250 mL), and this extract was washed
with water (80 mL) and then with a brine solution (80 mL}), and 1as_tiy dried over

Na;S0.. The solvent was removed under reduced pressure and the crude product was

purified by flash column chromatography (pet ether/ethyl acetate = 5/1 to 2/1) to yield
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15 7.6 (2H, m, 3.82-3.72 (2H, m, 3,41-3.20 (7H, m, 2,11-1.82 (1H m,
1.62-1.44 (44, m, 1.00-0.82 (12H, m, ESI-M5 (nmlz): 297 [ MtHr. Exanple 39:
6- ( Met hylWwohnpitess 2- yl met hoxy) am no) - N2, N4- di pr opyl- 13PCT/US2011/062386

, 5-triazine-2,4-diam ne 20 kLXXXl V) Exanpl e 40:

6- (Met hyl (t hi ophen- 2-yl net hoxy) ar ni no) - N2, N4-di propyl -1, 3, 5-tri azi ne- 2, 4-di
am ne hydrogen sul fate (LXXXV) H3C'0 WLN N LXXXIV Schene 33

6- (Met hyl (t hi ophen- 2-yl met hoxy) am no) - N2, Nd- di propyl-1, 3, 5-

triazine- 2, £3dingnl $i8) ¢flikoddsivhd [frad{wbél"iﬁriﬂmadfﬁfhebmimedaﬁﬁ mpgs.47 mmoi)

ZchloroN- 4, (.n ) |a2|

0- (t hi ophen-"% g‘fssqu%etdﬁ&}?{;8w4@a%%¥9f{d&rﬁ% %f?ﬂ nm gxﬁfl"\{)fa f] & theExarrpl e

13. - 100 - soﬁﬁmhsﬁlydﬂnl1zeﬁ\ko(ﬂelﬁ-I\B(éil-(&reﬂfoﬁﬂyieéﬂ?’i)mﬁmb)lé Q)léipy}'tnﬂm@)z in

241 0=yl opropyl s byl e ABXLNyenein ar i, Kk e © 42

no- 1135tr2l W YH)NI\Q 500 AL OPVE mt p0xys ani ne hyd

sul fate (%(CI 16?% H?' D Lo ORI BN 048 @) YErogen
),376384(m 3H),330344 (m, SH), 2.55-2.56 (m, 1H), 2.21-2.22 (m, 1H),

1.53-1.58 (m, 2H), 0.88-1.08 (m, 6H).

Example 11:
10  N-(4.6-Bis-propylamino-[ 1.3,51triazin-2-v)-O-methyl-hydroxylamine (XLI)

Example 12:
N-(4.6-Bis-propylamino-| 1.3,5]triazin-2-v}-O-methvyl-hydroxyvlamine hydrochloride

XL
Cl ~NHz jl\l H"N‘O‘CHQ
NJ§N NaOH/H,0 0 h BN NaOH
CI/”\NJ\C; acetone \/\ﬁ N ﬁ/\/ 1,4-dioxane

XViil XXXV

H\N/O‘CHS H\N,O—-CHS

NN e, NN ol
APy~ FlO/ dioxane )\® A e

H H H il
XLI XLH
15 Scheme 17

2-Chloro-N-(4, 6-bis-(n-propylamino)-{1,3,5]triazine (XXXIV)
A 2 M NaOH solution (163 mlL, 325,36 nunol) was added in a
dropwise manner to a suspension of 2,4,6-trichloro-1,3,5-triazine (XVIII) (30.0 g,
20 162.68 mmol) and n-propylamine (26.8 mL, 325.36 mmol) in acetone {600 mL) and
water (30 mL) at 0°C (water — ice/NaCl bath). The ice bath was removed and the
reaction mixture was heated at 50 °C for 3 h, then cooled. Water (200 mL) was
added to the reaction mixture; the precipitate was filtered, washed with water (200
mL) and dried over P»Os at 40°C for 20 h to yield 2-chloro-N-(4, 6-bis-(n-
25  propytamino)-f1,3,5]triazine (XXXIV, 33.6 g, 90% yield). 400 MHz "H-NMR
(DMSO-dg, ppm) 7.80 (0.85H, t, I=5.5 Hz}), 7.76-7.66 (1H, m), 7.49 (0.15H, t, J=5.5
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C NNNXXXTV 0 Ph"-"0"11'"Nt-0 CH3 LXXXI X H3C'0--/ XC NaOH / H20N

1, 4- di oxane XC HCl CH3 IV XC H3C'0--7 NNNHHO 9 XdI
10Schene w0 2812007a499pr opy! met hoxy-i soi ndol e- 1, 3- di one ( LPKI)US2011/062386

N- Hydr oxypht hal i m de and cycl opropyl - net hanol were reacted as described for
compound LI X in Exanple 27, to afford DOCXVI in 87%yield. 400

Hz), 3.22-3.11 (4H, m), 1.55-1.42 (4H, m), 0.88-0.82 (6H, m). ESI-MS (m/z): 230,
232 [M+HY

N-(4,6-Bis-propylamine-[ 1,3, 5] triazin-2-yl)-O-methyl-hydroxylamine (XLI}

5 A mixture of 6-chloro-N,N'-dipropyl-[1,3,5]triazine-2,4-diamine
(XXXIV) (2.30 g, 10.01 mmol), O-methyl-hydroxylamine hydrochloride (1.67 g,
20,02 mmol) and NaOH (0.72 g, 18.00 mmol) in 1,4-dioxane (30 mL) and water (6
mL) was heated at 60 °C for 3 h. Afier this time, NaOH (0.72 g, 18.00 mmol) was
added and the reaction mixture was heated for another 3 h. The volatiles were

10 removed under reduced pressure. Saturated NaHCO; solution (100 mi.) was added to
the residue, the mixture was extracted with EtOAc (3 x 25 mL). The combined
organic extracts were washed with water (50 mL), brine (50 mL) and dried over
Na;SO4. The solvent was removed under reduced pressure and the crude product was
purified by flash column chromatography using gradient elution from CHyCl,/EtOH

15 (99:1) to CH,CL/EtOH (95:5) to yield 2.17 g (90%) of N-(4,6-bis-propylamino-
[1,3,5]triazin-2-y1)-O-methyl-hydroxylamine (XLI), ESI-MS (m/z): 241 [M+H]"

N-(4,6-Bis-propylamino-{ 1,3, 5] triazin-2-yl)-O-methyl-hydroxylamine hydrochloride
(XL

20 A 2M HCI fethyl ether (4.5 mL, 9.00 mmol) was added to the solution
N-(4,6-bis-propylamino-[ 1,3,5|triazin-2-yl)-O-methyl-hydroxylamine (XLI} (2.17 g,
9.03 mmol) in 1,4-dioxane (5 mL} at 0°C. The mixture was stirred for 0.5 h at 0°C,
volatiles were removed under reduced pressure to yield N-(4,6-bis-propylamino-
[1,3,5]triazin-2-yl)-O-methyl-hydroxylamine hydrochloride (XLII) in quantitative

25  yield, 400 MHz 'H NMR (DMSO-dg, ppm) 12.5-11.5 (2H, br s), 8.49 (1H, br s), 8.34
(1H, brs), 3.71 (3H, s), 3.34-3.16 (4H, m), 1.59-1.46 (4H, m), 0.94-0.83 (6H, m).
ESI-MS (m/z) 241 [M+H]".

Example 13:
30 O-Alyl-N-{4,6-bis-propylamino-f 1,3,5[triazin-2-y)-hydroxylamine {X1.1I)

Example 14:
O-Allyl-N-{(4,6-bis-propylamino-[ 1 3,5 liriazin-2-yD-hydroxylamine hydrochloride

salt (XLIV)
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15 MHz 1H NMR (DVBO-d6, ppn) 7.86 (4H, s), 3,97 (2H, d, "1=7.4 Hz),
1.22-1.11 (Il-1, in), 0.61-0.48 (2H, m, 0.34-0.22 (2H, in).

0- Cycl oprwpyhreat7iwgb - hydr agl am ne hydrochl oride (=VI1)  PCT/US2011/062386

2- Cycl opr opyl net hoxy-i soi ndol e-1, 3-di one was reacted with 20 hydrazi ne as
descri bed for compound LX in Exanple 27 (LXXXVIIl, in 67%yield). - 101 -
400 MHz 11-1 NMR (DMSO-d6, ppm 10,95 (311, br s), 3.83 (2H, d, J-7.4 Hz),
1.12- 1.01 (1H, m, 0.62-0.50 (21-1, m, 0.35-0.24 (211, m.

0- Benzyl - N-cycl opr opyl met har ar bani ate Wan

50- Cycl opr opyl i nethyl - hydt:8:¢/1 ami ne I"i‘y,@PPochI oride was reacted°With benzyl

chl or ot hr mat e asNéﬁscrl bedw.ber corrpo LXI in Exanple 27 &LQQ(XVI el in 88%

yi el d). 400 Wz LiFNVR ( DYRRTRT . pho! ( 7 41 7 (51 1,
M. 5. 08 (211, %) 3154 (20 d J=Z 7% 3\/%%! gg )*H” N ;qf%%

(211, in), 0.25-,0,13 (2H m. 10

0- Benzyl- N-I net hyl - N-cycl opr opyhnet haI y carbantate (LX=Y) Xuv

O Benzyl N-cycl opropyl net hoxy carbamate and net hyl iodide were reacted as
descri bed for conpound LXIl in Exa IemZX (LXXXI'X, in 95%vyield). 400 Mz
Il NMR (DVBO-d6, ppm) 7.42-7.30 (5 , 5.11 (211, s), 3.62 (2H, d, 15
, T=7.2 Hz), 3.11 (3H, s), 106093(1H m, 0.54-0,41 (211, in), 0.26-0.13

(28, 1 & LShORE AP Gl IAE Y S anlpe Ty oenlof o O3

1113r/ AcOH as descri b,edm{mfe ﬁonsnmwm (u)4-bik-(h pxo@(la;mmioﬁ 12:75 nyazmbdl ng XCin 20

7% I d. H Pn 11.96 91 (211, d,
yl2680 (gw@%ofs ?%E‘g‘z‘e"‘“ﬁﬂ%‘ﬁ’ H°“ﬂ$agdg3? (25 (2H,

[ n) mmol} and NaOH (0 70 g, 17.42 mmoi) in 1,4- dloxane (25 mL) and water (5 mL) was
N- (4, 6-Bis- pro%am no- Jtriazin-2- cl opr opyl ni et hyl - N-i net hyl hy
dr oAyl ai ni i hgatpded)e0 35 sor éth &hSVRi-a(ﬂ&S ‘V‘B‘eb?l‘ém’(eﬁ“b‘%é PeeBGYYE-1, 3, 51t ri azi ne

(XXXI'V) y@s s&@a@é&%m@ oflti6y CloB RAIGRYAL AERteDYd thdrd¥RLOY A Y Si@xy¥ hagi ne
hydrochl ori de (XC) as described in Example 13, yielding (XC) in 99%y| el d.

400 Mz 11- exXkpoRd0BUEES: (hpay 18 oThecompined preapi pxtrgtspgrewaged wih ,

3. 77-3. 64 ( Zfer o mB), 8&:1@3(5@%1%3&& dﬁéa)weéqééo ﬂésél%ﬁnmwﬁov&i 1.00 (1H
in), 0.88-0.80(611, m, H, 32- 30 0.20 (211, m. ESI-MB

(m z) 295 | VERgqr 1edup@d(mesgmgmgi tlbfz gtm}q: g_rmhpp@wﬁs purlﬁed by flash coiumn

i_ul?) : th gr '( ?(ZCII ofialbllaphy G AREAR¥RNG! M¥h O, BRI HIYS T YraadigoRy dr ogen

N- (4, 6- bls- 7oy siwidforallul; 18 (bp-bistpagryiengdacyfil) 3, firpgat o ph-bpdrbxsdanhipd - Nnet hyl - hyd

roxyl am ne 0 described in Exanple 5 20,
yi el di ng (x@ﬁﬁ 8 éasﬁ/?? Sl @%E&SZ%}’ KoEL e (DVBO- d6, ppm)
11,611.0 (1H, br s) 8784(0714 hr s), 8.2-8.0 (0.311, br s),

512 oo Pt e P P § SO,
(211, m. ESI-NM5 (M 2p-A29BNFM6H]id-propylamino-[ 1,3,5]triazin-2-y1)-hydroxylamine
20  hydrochloride (XLIV) was prepared from O-allyl-N-(4,6-bis-propylamino-
[1,3,5)triazin-2-yl)-hydroxylamine (XLIH) and 2M HCI /ethyl ether as described in
Example 12. 400 MHz "H NMR (DMSO-dg, ppm) 11.7-10.0 (1H, m), 7.9-7.1 (2H,
m), 6.09-5.92 (1H, m), 5.39-5.18 (2H, m), 4.35 (2H, d, J=6.0 Hz), 3.28-3.11 (4H, m),
1.56-1.42 (4H, m), 0.91-0.81 (6H, m). ESI-MS (m/z): 267 [M+H]". MP: 130-

25 132°C.

Example 15:
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10 Exanple 43: N-(4,6-Bis-propylamno- 11,3,5] tria

zin-2-yl)-0-ethyl - N-net hyl - hydroxyl am ne kXCVO Exanpl e 44:

N- (4, 6- Biwopopyhem no-[ 1, 3, 5] tri azi n-2-y1) - 0- et hyl - N meChyS20ny@s238¢/| am ne

15 hydrogen sulfate (XCVIl) H3C'0O-/ NN A N XCVI Schene 35 tert-Butyl

et hnyearbamate (XClI1) A solution of saturated Na2CO3 sol ution (45.0 nl)

was added 20 dropwi se at roomtenperature to a solution of

0- et hyl - hydroxylami ne (1.76 g, 18,0 nmol) and di-tert-butyl dicarbonate

(5.13 g, 23.67 mmol) in dichl oromet hageo 45. 0 ). &Pt stirred for 24 h.

Water was added, the nixtugéypH was agigisted to 2)\b addi ng 6N HC1, and the

resul ting system was W@é‘.hm&w hmonet hin (3 x 50 nL), The

conbi ned organic extractsHwered dri ed'over Na alnc{j/e\\éporat ed. The 25

crude product was purified by flash col um chronmat ography using gradi ent

el ution from petrol eum et We&MEt 0Ac (98:2) to petr’@Veum et her/ Et 0Ac (95:5)

to yield tertbutyl ethoxycarbamate gXGhlelip (2.62 g, 90% . 400 MHz ill NWR

(DVBO-d6, ppm 9.89 (1H, s) 1.72 (211, q, 1-7.0 Hz) 1.40 (911, s) 1.10

(314, t, J7.0 Hz). 30 tert-Butyl ethoxy(nethyl karbanate (XCIV) - 103 -

A solution of tert-bufy y@\fqglg?g%?%ﬁ}g@ﬁ@ &1?1(91-'2')'1) %,0/ Bmire gymol ) in DVF
0

(10 rnL) was added dro e sus e si on of od| umh ride (0.66
g, 16.92 fmo¥ds nrq'pa@NEm(ﬂ phigrogy- (®6€bls (&Fnrmylmnmm?’ﬁ}mhw (X?@@Nde (1 95 m.,

31.32 mml) . %
stirred at r%gn% tﬁgnq%%g (lﬁér)ce ag%%ﬂﬂbe@&gﬁa’}%i%g}a@% %i 3% and t he
product was @(NWO(DMS@W&, ppre) 91918 (3Bt brtsd, 83P-% 1450 Hprb) 6. 85@}615é62H1\I®r Na2SO4,

(X v, 2. 34 5t 9ot Bol Bk ekt o B b7 S5 TR B 273770 e

3.00 (3H s)[MAHJAIMPOH38-441°C1. 12 (311, t, J=7.0 Hz). 10

0- Et hyl ) N-i net hyl - hydr oxyl am ne hydrochl ori de (XCV) A sol ution
of 4M HCI?l 4-di oxane (25 nL) was added in portions to tert-butyl

et hoxy( net hyﬁlghﬁ@[eu &t nate (XClV, 2.34 g, 13.35 mmol) at 0C. The m xture was
stirred at 3 4 . at|I S h e qnn-rretro and
the residu g ield a solid

i
(0-et hyl - N- et hyl 15Nt(y@Eﬂ%—ﬂo@%ﬂﬁmt{yd[f(}'l@]hhﬁlzl-}d}aN NC¥melhyBEd@zind1%) .

N (4, 6-Bi s- pro | am no-[ 1,3, 5]triazittg- draxylantin
e (XCV) L) may bezpremre&rfwnh@ eh0106N16456 ?lﬁifwfab%awl\m% -‘H_Yflaém 1triazi ne
(XXXI'V) " s @@QV?%&NNM:Q}E ?WH;%%M&&Y&rrbB&’H{MMJpQWHG hydr ochl ori de as
described in 20 Exarrple 13, toyield XCVI in 93%yvyield. ESI-M5 (nfz) 269

[ MtH] +.

N- (4, 6- Bi s-propyl anti no-11, 3, 5]tr|H§Z|n 2-y1)-0-ethyl -N-nethyl-Itydravl antin
e hydrogen sulfate (XCVI1)

I P

T

ALVI Scheme 20

Example 17
6-(Methoxv{methvDamino)-N2-propyl-1.3,5-triazine-2.4-diamine (XLVII)
H,C QCH
3 \j'\/ 3
XX
HoNTNZ N
20 H Scheme 21

6-(Methoxy(methylamino)-N2-propyl-1,3,5-triazine-2,4-diamine
(XLVII) may be prepared from 6-amino-2-chloro-4-n-propylamino-[1,3,5]triazine
(XXXVIII) and N,O-dimethylhydroxylamine as described in Example 10.

-84 -



N- (4, 6-bi s-propylam no-[1, 3,51tri azin-2-yl1)-0-ethyl -Nnethyl - 25

hydr oxyl am ne (XCVI) was reacted with 95% H2SO4 as descri bed in Exanpl e 20,
to affordwOXQ#0T¥99n 91% yi el d. 400 MHz 1-11 NVR ( DMSO- PET/URpo/0d2B87 - 10. 8
(1H, br s), 8.79 -7.34 (2H, n), 4.09-3.98 (2H, nm, 3.40-3.20 (711, m,
1.61-1.46 9 (4H, m, 1.27 (3H, t, J=7.1 Hz), 0.94-0.84(611, m. 400 Mz
1HNVR (D20, ppn) 3.99-3.88 (211, nm), 3.34-3.13 (7H, m, 1.52-1.39 (4H, m,
1.14 (31-1, t, J-7.1 Hz), 0.76 (6H, t, 30 J-7.5 Hz). EST-MS (rn/z): 269

[ MF1-1]+. M P.: 84-86C. Exanple 45: - 104 - N (4,6-Bis-propylamno-{1

3, 51tri azi n%élg -@-_(2, 2-di fl uoro-ethyl)-hydroxyl am ne fC) Exanpl e 46:
N-(4,6-Bis- ino- [1,3,5] triazin-2-y1)-0-(2,2 difluoro-e

t hyl ) - hydr oxyl(@amBingropyliin o 088 tbasid-2d8-N-Gle)hyl-Baherpnnife (XLVILD

2- (2, 2-Di fl uoro-ethoxy)-isoindol e-1, 3-di one (XCy¥ld )N Hydroxyphthal i m de
and 2, 2-di fl uoro- et hanol fe reactF@@L,a.@HlO desc?l‘bzéoﬁfor conmpound LXI in
Exarrple 27, affording XCV\i N in 52%vyikl d. 400 NVR ( DMSO- d6, ppm
792785(411 n, H td, J--14.1,
3.9 Hz). 0-(2,2- Dfluorme&hym) hydq?v?al ni ne e hy) rb'ch'ﬂ%e (XCLY)

152- (2, 2-Di f | uor o- et hoxy) - i soi ndol e- fone wdb readted with hydrazi ne as
described for conmpound LXXXHVExanple 27, affordi mgVRCI X in 73% yiel d. 400
MHz 111NMR (DMVMSO-d6, PPrn) 12.3- 10.§C1{e§pe]22 br s), 6.38 (1H, tt, J=54.0, 3.3
Hz), 4.34 (211, td, 3=14.7, 3.3 Hz). 20

N- (4, 6-Bi s-propylainino-[1,3,5]triazin-2-yl1)-0-(2, 2-difluoro-ethyl)-hydroxy
lainine (C) 2-Cnloro- N'(IQ%LB@ bR ﬁl'aé 'ﬂmp{& @Pﬂtli@fﬂl Q%ﬂﬁgnéﬂﬁlﬂlk&%kﬁﬁnﬁawl V) was
reacted with 0-(2,2-difluoro- etp dr oxyl am’ne driochl oride as

descri bed i nXEXAHpives préparegfifony gro@h(fh 659%rymiemdamm9b[thrlaﬂpNNR ( DMBO- d6,

FFZI)_? g] 9 3‘1 13()(%@8&%5‘1%1@:1&?7}%?9&@ ygegméé‘%dl Lgﬁciidg ] (?esgrib@é (3111]37931 enDS’ 6| ﬁ)B 6.13

0. 88- 0. 800 ( 6BN%meld)ESDO MBI W&MRZDMS[vappm)\S ?ﬁ(lﬁsaé%ﬁéwﬂém), no- [],

?CI ;3] triazifs ¥ nh 2 45-fsh bark R0 84 (L L DY ER0 NSy diiogen sul fate

[M+H]".

Example 19:
15 N-(4.6-Bis-propylamino-{1,3.5 ltriazin-2-v[)-N N’-dimethvl-hydrazine (XLIX)

Example 20:
N-(4.6-Bis-propylamino-[1,3.5ltriazin-2-vi}-N . N’-dimethvl-hvdrazine hydrogen

sulfate (L)

H
Cl ch“‘H’H"‘CHa H“CH‘? HSC\N/N CHg
A oy H,S0 B ©9Q
NN NaOH ,g 5,50, \y . o-foH
\/\H*N’ H/\/ 1,4-dioxane J\NJ\N/\/ 1,4-dioxane \/\N)Lﬁ/)\N,\/ o}
H H H A H
XXAIV XLIX L
20
Scheme 23

N-(4,6-Bis-propylamino-{ 1,3, 5]triazin-2-yl)-N,N'"-dimethyl-hydrazine (XLIX)
A mixture of 2-chloro-N-(4, 6-bis-(n-propylamino)-[1,3,5]triazine
25 (XXXIV)(2.50 g, 10.88 mmol), N,N'-dimethyl-hydrazine dihydrochloride (2.89 g,
21,76 mmol) and NaOH (2.18 g, 54.40 mmol) in 1,4-dioxane (40 mL) and water (20

ml) was heated at 60 °C for 18 h. The volatiles were removed under reduced
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N- (4, 6-bi s-propyl am no-[1, 3, 51tri azin-2-y1)-0-(2, 2-di fl uor o- et hyphydr oxyl am
ine (C, 1.02 g, 3.51 nmmol) was reacted with 95% H2SO4 (0.19 nL, 3.51 nmol)

i n di et hywoebtr74998 nl) at 0OC. Two drops of EtOH were asdediS2@nocidse
resultant crystals were filtered, washed with diethyl ether, and dried to
yield N-(4,6- 5

bi s- propyl am no-{1, 3,5]triazin-2-yl)-0-(2,2-difluoro-ethyl)-hydroxyl am ne
hydrogen sulfate (Cl) (1.26 g,93%. 400 MHz IH NVMR (DVSO d6, ppm 11.8-10,5
(1H m 8. 8-Besdut OS@ttatcBNaS)CCB st 360 (L) Wi add‘)dtﬁtm-eﬁd@&h(e ]ﬂiﬂ_mrerr)

4.28-4.07 (2H, 3 (4H 64- 6H,
ESI-MS (m Z)W€§§T r:tc%rgﬂpth ]%péc {5 f0§§% }&%ccgibg}?él ag%f eQ?1ac?s were whs ( m.

4- SP_ (2- Dhnthﬂﬁﬂdmlrroemypﬁm U?—r&%xﬁﬂnali myig)@@nmh{ sol@nbldsrieraaved- 2-y1) - N, O
- ditnethy ydr ox I ni ne 1) Exa e 48: .

4-N-( 2- Di et ?%FFH‘ wﬁiﬁwgﬁﬁ e %WPFPHB?‘SWP)“&{%H]@%& Hashgcolpn ;42§ n-2-y1) - N, 0-
di met hyl - By%ﬂ%ﬁldtﬁﬂa Eum{ Iﬂgleht(ﬂdtﬂﬁ é CITYELOH (99:1) to CHyCL/EtOH (95:5))

H3C,, /0-CH3 HCI " |

N NI/1 ' toyieldN-(4,6- %@Ppﬁlfpﬁﬂﬂ BOGHpzin-2-yD:-N N dimetheyl-hydragins 17| c11 H2NN
H3G' , O CH3 Napdh Ny gtz T KMR (DMSO-dg, ppm): 6.81-6.44 (2H, m), 5.31 (1H, br s),

3.24-3.08 (4H, m), 3.05 (3H, s), 2.47-2.40 (3H, m), 1.57-1.37 (4H, m), 0.84 (6H, ¢,
J=7.4 Hz). ESI-MS (m/z): 254 [M+H]".

10
N-(4,6-Bis-propylamino-{ 1,3, 5] triazin-2-yl)-N, N -dimethyl-hydrazine hydrogen
sulfate (L)

05% 280, (0.26 mL, 4.62 mmol) was added dropwise to the solution
of 6-(N,N'-dimethyl-hydrazino)-N,N'-dipropyl-[1,3,5]triazine-2,4-diamine (XLIX)

15 (1.17 g, 4.62 mmol) in 1,4-dioxane (10 mL) at 0°C. The mixture was stirred for 0.5 h
at room temperature; volatiles were removed under reduced pressure. The residue
was co-evaporated with dry toluene (3 x 25 mL) to yield N-{4,6-Bis-propylamino-
[1,3,5}triazin-2-y1)-N,N’-dimethyl-hydrazine hydrogen sulfate (L) in quantitative
yield. 400 MHz "H NMR (DMSO-dg, ppm) 8.48-8.32 (111, m), 7.9-7.7 (0.5H, br s),

20 7.70-7.61 (0.5H, m), 3.34-3.20 (4H, m), 3.21 (1.5H, s), 3.17 (1.5H, s), 2.52 (1.5H, s},
2.51 (1.5H, s, overlapped with DMSO), 1.59-1.46 (4H, m), 0.93-0.82 (6H, m). ESI-
MS (m/z); 254 [M+H]".

Example 21:

25  O-Benzyl-N-{4,6-bis-propylamino-[1.3,5]triazin-2-yl)-N-methyl-hydroxylamine
(LI
Example 22,
O-Benzyl-N-(4,6-bis-propylamino-[ 1.3,5]iriazin-2-y})-N-methyl-hydroxylamine
hydrogen sulfate salt (L1V)
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Scheme 37 20 2-Ch loro-6-N-(n-propyl)amno- |- , 3,5]
triazin-211)-N, O di net hyl - hydroxyl am ne (Cl1)

2, 4- Di chlwoaeld/(7#9n- pr opyl at ni no) 41, 3, 5] tri azi ne (XXl || pCrAB2@11/082386m0I )
was di ssolved in acetone (100 rnL) and poured into ice-water (50 nit) to
forma very fine suspension. A solution of N, O-dinethyl hydroxyl am ne
hydrochloride (9.3 25 g, 95 mol) in water (30 nL) was added, while keeping
the tenperature at 0 C (ice - 106 - bath), To this m xture, 2N NaCH (44
inL, 88 mmvl) was add dr gp! \%se at a\g@ adjusted to keep the tenperature
between 0 C and BN reaeﬁ-o 2 red—+foes 30 nm at anbi ent
tenperature and for Hdditional 60 mm at 50 C. The resultant precipitate was
filtered off, and washed wi th water tS X 25 mL). After dryi over 5

cal ci um chl oride under high vacuunq]é HaCo ,oﬁ

2-chl oro-N-(6-n-propyl aghno)-{1, 3,5j tri azin-2- gi

y1) - N, O- di et hyl 1k dr, mrne (G 12 g——ﬁQﬁ&*mas i hated as a white
powder. LCMS (ESI) ﬂfoo 232 S)NKLN’\/ | o i

4-N-(2-Di nethylalnhmethyl)anlno 6- N—?n propyffatltllﬁol IH 3 51
triazin-2-yl)-N, 010Udi ntethyl - hy%%UAylalnlne W A mixture of
2-chloro-6-N-(n-propyl)amno-[1,3,5 ,n-2-yl1)-N, O-

di et hyl - hydroxylam ne (CH, 1.5 g, % b2l 1),

N, N- di t net hyl et hane-1, 2-diamne (3.5 g, 39 mmol) and D PEA (2.5 g, 20 mmol)
in EtOH (30 C for 16 h. The solvent was then renoved
under reducgg'mzmmﬁgbgﬁﬁﬁﬂ’OHME%P e was 15 dissolved in EtOAc (80 nli),
washed wi §h water (2 XMNa@H)25an81.8hamoWisbhtien brx&m(sﬁl)utvboxﬂdédﬁ& m.) and

| astly, dri oV | vent ed pressure.
ORI A AR b A T R e T B A R e
5/1) to vyi elfdrmaldehyde (~37 wt. % in HQO) (2 3 mL 31 32 mmol) in toluene (40 mL). The

o (2o ety 0t DRI SN (Lol Rk ! BBl VDN

4-N-(2-Di m Qﬁ]hﬁéhﬁﬁfséﬁafa&tdwﬁ)l@rwm-pﬁas%'(aéleﬂfa@ﬂ@&%hrc!loﬂlbr&m&ha'ﬂ} (3x30
triaziii- ‘ﬁé) 0- dintethyl-hydroxyl at ni ne _hydroch] ori de
t

4-N-(2- d#?ret HFH%‘?IH%%%WIESW‘(@FP PBied gy Nhiat Grofd @lleﬁ]nflflfr«%\zq n-2-y1) - N, 0-

di met hyl - hy dg@xmh e f@ﬁnﬁ&wdermqbe@zyiom I(M was o dbgs 9l aedids'H AMRL20 (10
nit) and 0,5 M aqueous HCl1 solution (6. riL) and the sol ution was
| yophi | i zed (€5Cs ki) 7.40-7.29 (SH, m), 7.09 (1H, d J=8.2 z), 6.47 (1H, d, J=8.2 Hz), 5.14

4- N- (2- di methyl gm noet hyl ) ami no- 6- N-(n-propyl )anmi no[1,3,5]triazin-2-y1)-N,O0
- di met hyl - hydr oxyl ani ne hydrochloride (ClV, 630 ng) as a colorless oil.
LC1V1S (EST) mz = 284 (M+H)+. 1HNMR (500 MHz, DMSO 8 (ppn) 10.55-10.88

br, 1H) 8. , , 3 5H), 3.76-3.87 7H), 2.84- 30
(2 85 (F?l%mdge’%%ﬁﬁfﬁeg’ﬂlwméﬁ{’% 4- 1(8]2 (;? 3H). Exanpl (em49 v 107 -

4- N- (3-(1- N-Met hyl i m 4d¥oHCRENT) sthtt@pyi()mhhwmdsed\ﬁt@wm ©pkd oduiomo11, 3, 51t r
'_ al\ll_z:vgt ﬁylyllzn fo%gﬁdg@;dg{)') belﬂ%ﬂ—"&%(é @rgj %32%%1?054&, opy? ﬁ)Q’C Thg ml}inlﬂ'e( 3-(1
11, 3, 51t r i azvass@+gdly rddnOtetiperetivyior hiyalr ovojdtiforivee: daxgndvmch hzmm d&hd CVI)
residue was dissolved in dichloromethane (100 mL), washed with saturated NaHCO;
20 solution (75 mL), water (75 mL), and dried over NaySOy4. The product was purified
by flash column chromatography using gradient elution from petroleum ether/EtOAc
(9:1) to petroleum ethet/EtOAc (7:1) to yield O-benzyl-N-methyl-hydroxylamine
(1.72 g, 44%). 200 MHz 'H NMR (CDCls, ppm) 7.40-7.27 (SH, m), 5.53 (1H, br s),
4.71 (2H, s), 2.73 (3H, s).
25
O-Benzyl-N-(4,6-bis-propylamino-[1,3, 5] triazin-2-yl)-N-methyl-hydroxylamine (LIII)
2-Chloro-N-(4, 6-bis-(#-propytamino)-{ 1,3,5]triazine {(XXXIV) and O-
benzyl-N-methyl-hydroxylamine (LII) were reacted as described in Example 13 to
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H3C, ."0-CH3 H3C , 0-CHa N H2ZN N NN N N CIN EtOH CV Schene 38 10 4-N-(3-
(1 -NIlethylimdazol-2-yl)-propyl)-atnino-6-N(n-propyl)ain ino-11, 3, 5]
triazi n2-wo)eld/udpnet hyl - hydr oxyl am ne (CV) PCT/US2011/062386

2- Chl or 0- 6- N- (n- propyl am no) 41, 3, 5}tri azi n-2-y1) - N, O- di net hyl hydr oxyl am ne
(Cl1) (400 ng, 2.9 mmol ), DI1PEA (5.16 g, 40 mmol) and 3-(1-nmethyl-

1H i m dazol - 2-yl ) propan-1-anm ne (J. Heterocyclic Chem, 2005, 42:1011-15)
(732 15 ng, 3.2 nmol) in EtOH (50 nL) were heated at 100C for 16 h. After
this tinme, tydd OdleweniN-ashisempyRchinonders reduced)-Fressdhedrolylenimesi due was

di ssol ved i 2 ) s i ) then dried
over MZSMQLW%\?P’{? t%)gagHrz ﬁg\y"g}é(g% Mct%%@%@% he crude
%;)%Jct was W(EH; @y 4p (BH 288 108 06THG h) 0N DYy @phyh) (X3 6 yeekE=50/1 to
to y|

met hyl i m da ESVR‘)% ‘Eﬁ’é‘p%il)ggﬂiﬂno 6- N- (n-propyl )am no41l, 3,5]triazin-2-yl)-
N, 0- di neg hyl - hydr oxyl am ne (CV, 210 nm, 22% 4- N- (3-
-N- Met hyl i t ni dazol opyl) - at ni_. no- 6- 6\% yOa tni no- , 3,
triazin2-y1)? ﬁ/fza%(ﬁébrfw%ya%%ﬂ AMRE el wrférfr qpbyrine
254- N- ( 3- (1-/})\[;;,%%g,h§/,ﬂ7,@1(g@z;ol 2-y1)-propyl)-am no-6-N-(n-
propyl)am no4l S5ifriazin-2-yl)-N, O-di rreth | - hydroxyl arnine (CV) (210 ng,
0.63 mmol) was di ssol@éﬁﬂ?)ﬁl‘{-é@g P11@TW§“1 @;-‘éﬂmla&wébﬂgnm solution (1.3
n), and t helly%mxyfahﬂﬂ: éﬂﬁﬁ Wk 9@1@!035 'w%tﬁ@S%q{ggb?Léjdescubed in Example 20 to
4-N-(3- (1-N-ret hyl i m dazol - 2-y1) - propyl
am no- 6- A (1wt IEPSOIEY Jamineali s lpriaginy wethdthygroxplgpainsxy | ami ne

N fgiﬂéb‘gﬁﬂm'lrﬂ krb6-pi li 2-1)-Ok-wgthdthyglioxply

335 (0 Fr) o PRRRRR BB g e ol B, B el Ol R 72 -

?H?O g gg (2n12 RH).9 (TH, 57s)73.83.3((M1, QKH),,’/ - T71406- QH8®),(TM6-BH) (2. 581, 243;13364%9? bn:%

(in 3 o B, {stiﬁéné 07 %9;‘{@% e %ﬁ *gF”‘H oy ber-astyt B @-o-tgﬁ'w at ni

?(a/IGI ;\I—(n- p(ﬁHme)EShMﬁ@m{zl B1gMHH]azi n-2- yl1)-N, O0-dirnet hyl - hydr oxyl at ni ne
15

Example 23:

20  sulfate (LVI)

Lv Scheme 25

N-(4,6-Bis-propylamino-{ 1,3, S]triazin-2-yl)-N-isopropyl-hydroxylamine (LV)
2-Chloro-N-(4, 6-bis-(n-propylamino)-[ 1,3,5]triazine (XXXIV) and N-
25  isopropyl-hydroxylamine hydrochloride were reacted as described in Example 13 to
yield N-(4,6-bis-propylamino-[ 1,3,5]triazin-2-yl)-N-isopropyl-hydroxylamine {L.V})
(61% yield). ESI-MS (nvz): 269 [M+H]".
N-(4,6-Bis-propylamino-[ 1,3, 5] triazin-2-yi)-N-isopropyl-hydroxylamine hydrogen
sulfate (LVI)
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Exanpl e 52: 10

4-N- (1-N-Met hyl i m dazol - 2-y1) - net hyl am no- 6- N- (n- propyl )am no- 113, 51tri azin
-2- Vi) - NvO-2dizmgedvy| - hydr oxyl am ne hydrochl oride (C VII PLT/US20130b38® 39 15
4-N-(1-N-Met hyl i m ci azol - 2-y1) - et hyl am no- 6- N- (n- propyl )am no-11 , 3, 5]
triazin-2- A-NO dinethyl-hydroxylamne (CVII)

2- Chl or 0- 6-N- (n-propypam no-[1, 3,5]triazin-2-yl)-N, O-di net hyl hydr oxyl am ne
(al) (149, 4.5 nmol), (1-methyl-1H i m dazol -2-yOnet hanam ne (600 20 ny,
5.4 mol ) and K203 (M-(24- Bj$—p®ppﬁnmln)) [ii,ﬁ SErioth-L50)-Nidopropelr e heat ed at 100C
for 16 h. T mxtur | ter olatlles were renoved
under reducgcefdrogalgﬁmg hydl‘?ﬁen SueS| e \‘}\‘/gssplg s‘%%ﬁ(\)/nétlj\]t P% IE? BK@ Tb"é’ m.), washed
with water ([30, Sﬂﬂ.l)21mﬁ@i)t—ﬂﬁmpmﬁhmﬁrdmhmwﬂhl\@hndm% B Oxla} desﬁﬂlﬁbdhﬁst ly dried

or aductwas "B Ead By skl PSR AR TR SRt ol O ckion: ?287’5 to

8/1) to y§elld.66-10.40 (1H, m), 8.45 (1H, 5), 7.75-7.36 (1H, m), 4.77-4.55 (1H, m), 3.30 -3.16

e T S R g o2 o

4- N- (1- N- Metjhy b o), degialis 2hk) 26yl apsp.nesbi déCn- propyl ) ar ni no- f

, 3,51triazin-2- y0-N, Odintethyl -hydroxyl andi re hydrochloride (C VIII,)
4-N-(1- N-nret hyl i m dazol - 2-y1) - net hyl am no- 6- N- ( n- pr opypami no-

[1, 3, 5] tri azixgmareyd) - N, O- di net hyl - hydr oxyl am ne (CVI1, 650 ng, 2.1 mol)
was 5 dissolved In H20 (10 ). and 0. 5 Maqueous HCl sol ution (6.3 inL).
The resul? aftllgdPiaginan 2okl d e (51l o yi el d

4-N-(1- I\l-netfj;[y,lnlglzgazol 2 -y1)- | o
i net hyl am no- G_Z'RH n- prop) %al |n| no4l, 3, 5 tri a2| n 2- yl) N, O- di met hyl - hydr oxyI a

m ne hydr ocikle 2 T Sgtprapyi-l hd.SHriasnent.f-disminsl dm \VRLEES| ) ink 307
(MrH) +. NMWR tﬁ M—|Z DIVBO) 8 (pprr) 14. 65- 14 85 (br, 1H), 830-9.20 (m 2H)
7.62- 10 7. I 4.87-4.91 (in, 2H), 375389 (m 9H), 3.31-3.40

(in, 3H, 1.55-1.56 (m 2H)g¢\0 85- 0. 9m 311). Exanpl 3:
4,6-Bi s-(N-(2-di hyl am no ‘Hyl)amn 1,3,5]triazin-2- ;Jq)ONOdlrnethyll

5 hydr oxyl am ne ?X) Exanp, HSO,
4,6-Bis- (N ?‘}e Myl am-nee{—ﬁy—Dam noj'\4;\3 51t+|az1—nvy1§f\®ﬂ\,0 di_met hyl -
hydr oxyl ani n INOCﬂ‘!IT\Ofr/I defcx)y >~ dioxane

H H
AAXIV Lvil LVIH

15 Scheme 26

6-/1,2] Oxazinan-2-yl-N,N'-dipropyl-f 1,3, 5] triazine-2,4-diamine (LVII)
An ACE® pressure tube was charged with 2-chloro-N-(4,6-bis-(»-
propylamino)-{1,3,5triazine (XXXIV) (1.50 g, 6.53 mmol), N-ethyldiisopropylamine
20 (19.59 mmol), 1,2-oxazinane hydrochloride (1.61 g, 13.06 mmol) and
tetrahydrofuran, The reaction mixture was heated at 100 °C for 2 h, then cooled and
poured into saturated NaHCQO; solution (50 mL). The suspension was extracted with
EtOAc (3 x 25 mL). The combined organic extracts were washed with water (50
mL}), brine (50 mL) and dried over Na;SOy4. The solvent was removed under reduced
25 pressure and the crude product was purified by flash column chromatography using
gradient elution from CH,CL/EtOH (99:1) to CH,CL/EtOH (95:5) to yield 6-
[1,2]oxazinan-2-yl-N,N'-dipropyl-[ 1,3,5]triazine-2,4-diamine (LVII) (1.63 g, 89%).
ESI-MS (m/z): 281 [M+H]".
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H3C,/OCH3 N N N CC XXX 20Schene 40

4,6-Bis-(N-(2-dinmethylam lioethyl)aritino)-0,3,5]triazin-2-yl1)-NOdinethylh
ydr avl am woeo(267X)99 PCT/US2011/062386
N-(4,6-Dichloro[1,3,5]triazin-2-yl)-N, 0-di net hyl - hydroxyl am ne 25 (XXX) (7
g, 33.5 mnol), N, Ndinethyl-ethane-1,2-diamne (6.05 g, 68.7 nmol) and
K2CB (10.2 g, 73.7 mmol) in THE (250 nL) were heated at 70C for 5 h, after
which time the solvent was renoved under reduced pressure. The residue was
purified by G-ENFOseifdiaah- 8t dipmpah Sridt bgneiyliving inel dzed s@fdd s- (N- ( 2-

di met hyl am r@%fbypam’ no) 41, 3, 51tri azi n-2-y1) - N, O- di net hyl - hydr oxyl am ne
(270 30 nm, 7 - 110 -

4, 6- Bi s- (N- (2-di nt et 1641, Z0rnzioat hylHy,a-dipropy B, 333 B]azine -2,4-diamine

e 2 A MR SR s 45 ARt o (¥ (2

di met hyl - hydﬂO)ﬁythamémct(d&?fﬁner@\/ma&ﬁs)ﬂmblbs)omsleﬂns:ﬁnh\ﬁaﬁh]pll20.120 (10 nb)
?Sgpgl |5| g/leg' 1%8@:?%‘}:'3&%613'»%5 1solated(300%2{z 1&%&?81\/{8%5&[ {)[)ax'rBtllséoliu“ ?ln Was

4, 6- Ibl s- (N (&sﬂBﬂE&W!(gﬂHﬂggfghﬁm%mﬂﬂlﬂ7363|5128@161¥hﬂ;fk4y&®8 Cﬂg{?nﬂ,! rr;:‘t hyl 2{3
o T e SRR Sk TR e S8 I6LEE0S e LSS o

E(3 i5n }10 211)1.6812H; Y 6.6 145 Gl 13600148620l BSI-NE)(nv/a- 781 [\+H]12H) . Exanpl e
i s- (N-(le dyl A= 4135?T1|3ﬂé;( hyl )am no) - 11, 3, 51tri azi n-2-y1)- N, O-di nmet hyl hydr oxyl
anmne (CX11 15 Exanple 56: 4,6-8 is-(l \I-(pyridin-4 -yl nmethyDan no)-

[1,3,5] tria zin-2-y1)-N, 0- dinethyl hydroxyl am ne hydrochl oride (CXl1I)
H3C, , O CH3 bumplegINCI H3C' /20 CH3 NN 1,

N-(4.6-Bis-propvlamine-f 1,3,5]triazin-2-y1)-O-isopropyl-N-methyl-hvdroxylamine
1L.XI

15 Example 28:

hydrogen sulfate (LXV)

2-Isopropoxy-isoindole-1,3-dione (LIX)

20 Diethyl azodicarboxylate (14.5 mL, 73.56 mmol) was added dropwise
at 0 °C to a stirred suspension of propan-2-ol (4.7 mlL, 61.30 mmol),
triphenylphosphine (19.30 g, 73.56 mmol), and N-hydroxyphthalimide (10.00 g, 61.30
mmol) in THF (50 mL). The mixture was stirred at room temperature for 20 h and
evaporated to dryness, The product was purified by flash column chromatography

25 using gradient elution from petroleum ether/EtOAc¢ (9:1) to petroleum ether/EtOAc
(5:1) to yield 2-isopropoxy-isoindole-1,3-dione (LIX, 10.92 g, 87%). 400 MHz 'H
NMR (DMSO-ds, ppm): 7.86 (4H, s), 4.44 (1H, septet, J=6.2 Hz), 1.28 (6H, d, }=6.2
Hz).
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DIPEA / DOH N N HHN XXXCXI Schenme 41 20

4,6-Bi s- (N (pyridin-4-ylinethyl)anzino)-11, 3,

triaziii-wopd)yidwdi nt et hyl hydrat yl anti ne (CX1) PCT/US2011/062386
N-(4,6-Dichloro[1,3,5]triazin-2-yl)-N, 0-di net hyl - hydroxylamne (X)0() (1 g,
4.78 mmol ), pyridin-4-yl met hanam ne (1.14, 10.52 nrnol) and DI PEA 25 (1.85
g, 14.34 minol) in EtOH (80 nL) were heated at 100C for 16 h, after which
t he sol vent was renoved under reduced pressure. The crude product was

purified by fl ashochr omat ogr aphy [30 yi eI d %
4, 6- bi s- (N- (pyJd df n- 4pphdTBéd)y P _% 1) PN, 2Z n e 0" ph
yl) N, O- di net - Nyl oxytantn @%’T T%—n’g—’ DIPEA
4, 6-Bi s- (N-(pyri din- 4zg0Hnerhy Oanbi t o) - f 2103, 5 HC'

tr| azin-2-yl)-N, 0-di met hyl hydr oxy|xai ni ne hydrochl gride (CXlI)

4, 6-Bi s- (N (pyridin-4-yl nethyeam no) 41, 3,5itriazin-2-y1)-N, O-

di net hyl - hydr oxyl alni ne (CX1) (450 ng, 1.28 mmol) was dissolved in H20 (10
m) 5 and 0.5 Ma ous I-@lgt&;;doytl on 3 84, i pkryaccwnd t h esul tant sol ution
was Iyophlllz@ too,’yioé( o< ——— FFNS{ A

4, 6-bi s- (N-(pyridin-4-yl ST pani no) - §H33 51triazin-2-y1) - N, 0- di met hy!l hydro
xyI am ne_hydr ochl Bfi de (497 ng) as a I | ow solid. LCNBH(ES!) iniz 353
(MtH) +. 1HNMR (500 MHz, MeOD) 8(pp .79-8.89 (in, 4H), 7.9-8.20(m
4H), 5.04 (s, 2H), of. 85 (s, g,!,—b, \34’ B<(m 3H), 3.50CsP , 3.33 (s,
il—% BlO I[E)[if?gl e 5%y NaGH/ 2 H,S0; ﬁb)\\m v
, 6- Bi s- \maﬂq@/ t-ﬁ;am* -yY1l)e N, 0- di met hyl hydr
oxyl ami ne (CXI | 1b rarrpl e M58° 3“915 L/L[N A\/l 1id-cloxane \/% N NU

4, 6- Bi s4N- ( 3- met heyys N- propypam nol\/ll 315 t riazin-2-yl)- N & di' et hyl hydr oxyl

am ne hydrochloride salt (CXIV) HaC, ,,,,0 -CH3H3C'O - hl
)--. H2N-""--"--" PO CH3-1. NNN" N )L, o, 1, )1 1 P EA/ EtOH
, CH3-0"N N
LXV
Scheme 27

O-Isopropyl-hydroxylamine hydrochloride (LX)

5 A mixture of 2-isopropoxy-isoindole-1,3-dione (LIX, 10.78 g, 52.50
mmol) and hydrazine monohydrate (5.1 mlL, 105.00 mmol) in CH,Cl; (60 mL) was
stirred at room temperature for 20 h. The reaction mixture was filtered. The filtrate
was washed with water (70 mL), brine (70 mL) and dried over Na,SOs. After
removing the drying agent via filtration, 4M HCI/1,4-dioxane (13.8 mL, 55.00 mmol)

10 was added and the volatiles was removed under reduced pressure to yield O-
isopropyl-hydroxylamine hydrochloride (LX, 3.91 g, 67% yield). 400 MHz 'H NMR
(DMSO-dg, ppm) 11.04 (3H, br s), 4.35 (14, septet, J=6.2 Hz), 1.21 (6H, d, }=6.2
Hz).

15 O-Benzyl-N-isopropoxy carbamate (LX)

To a pre-cooled (0 °C) solution of O-isopropyl-hydroxylamine
hydrochloride (3.89 g, 34.87 mmol) in CH,Cl; (150 mL) was added N,N-diisopropyl-
ethylamine (14.4 mL, 87.18 mmol) and benzy! chioroformate (5.0 mL, 34.87 mmol).
The resulting solution was stirred at room temperature for 5 h. At this time the

20  solution was washed twice with saturated aqueous NaHCO; (30 mL) and dried over
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CIN1 Schene 42 20

4, 6-Bi s-1 N 3-nmet hoxy-n-propyl )am noi -0, 3,5]triaziii-2-yl)-N, O0-di nethyl hydro
xyl aiiiiiwe 202xXzi9y PCT/US2011/062386
N-(4,6-Dichloro[1,3,5]triazin-2-yl)-N, 0-di net hyl - hydroxyl am ne (XXX) (1 g,
4.78 mmol ), 3-met hoxypropan-1-amne (936 ng, 10.52 mmol) and DI PEA (1.85 g,
14.34 nmmol ) in EtOH (50 nL) were heated at 100C for 16 h, after 25 which
time the solvent was renoved under reduced pressure. The residue was

di ssol ved i mMNaE$QAHE pOGuettay puniisiigdlavh ctdhummtlmsm(ttsghplﬂhu)smg@ddtehen vvi th a

brine sol uti d over olve

r enoved undé;ﬁmroe?8[(}:1 1%1%23{1‘?2&%35& 888tb?l%‘ﬂ]h%§%9;£ E? f)ftP&? y flash

col ugn chr ?B@b@gyiam-fmppmpd:ﬂﬁarba[ﬁﬂe'(uat heg Letinyg). Moatas 81 BMR (DvMdH2) to yield
4, 6- bi s4N- met (0]

(1035 er adbrrslgiyt MBSl SO AdS Wl et (5418, 03%g

4, 6- Bi s- I N- (13-1ethdyy=612 peppyl ) am noHl, 3, 5] tri azin-2-y1)-N, O-di net hyl - 5
hydr oxyl am tte hydrochl ori de (GY7V)

4, 6- Bi s4N- ( 3- net hoxy- n-propyl )am nol41, 3, 5] tri azin-2-y1)-N, O-

di met hyl - hy &9y @Rk EXbblopoly Amgmae&m ) was dissolved in H0 (10
m.) and 0.5 M aqueous, HCL solution (13.4 and the resultant sol ution
was | yophilized to yl@}aCE pressure tube was chaige with benzyl isopropoxycarbamate

4, 6- bi st N- ( 34.02% haXgnindl, QﬂWd)c@le@@d) {ulos3, B3, t](ﬁ h]ﬁ%ﬂ)nmgﬂl ji%di%lz'\g i methyl - 10

hydroxyl am ne hydr ochl ori'de (1. g) as a colorless 0| ESI) mz =
315 (MrHO ViR ?(@@ehmis amvg@)( Bmlpphye regtiopmixpure &rag bqﬂtedlaHiO 8 55- 834

(m 2H), 3 7éfc§ 2&@1 ﬁh@reagtm’mx%tul?bava% f‘}ére(dr@ndéﬂela]c)ﬂt)negwgs%vgpogﬁeé ni‘hGSH) 2.717

( S 1H) ’
4,6-Bis-I- I\Pf(Stllémg élhly‘.dFvewssahfeduylﬁtﬁ?émh\;/#S)haCinvnb}vaML(?@i Himk ], diiéch- 2-y1) - N, 0-di m

et hyl hydrox{ﬁ%g?gh q’?ﬁ\&ed gﬁﬁ%ﬂgvﬁ noved to

4,6-Bis-I N ropyra am o?’ledbegzyéltrlazm 2-y1)-N, O-di ne
t hyl 20 hydr myﬂoaoxy(m@hﬁjpdrbemhﬂe@% Pale 9@®X\AO)) I\EHBG{MQR{CBDMS@ siPp@)NCI DI PEA /

ECI%/I E?SI H—(t(rgtl ’Mr?&dé;pg?ran (ég’yﬁﬁgﬁﬁ{) prZIiIZ)33T§f (3H, 5), 1.12 (6H, d,

triazin- 2- AN DHd). net hyl -

O-Isopropyl-N-methyl-hydroxylamine hydrochloride (LXIII)
O-Benzyl-N-methyl-Nisopropoxy carbamate (4.96 g, 22.22 mmol) and

20 33% HB1r/AcOH (45 mL) were stirred at room temperature for 20 min. Saturated
solution of NaHCO; (400 mL) was added, the suspension was extracted with CH,Cl,
(3 x 150 mL). The combined organic extracts were dried over Na;SO,. After
removal of the drying agent via filtration, 4M HCV/1,4-dioxane (6.7 mL, 26.65 mmol)
was added, and the volatiles was removed under reduced pressure to yield O-

25 isopropyl-N-methyl-hydroxylamine hydrochloride (2.09 g, 75%). 400 MHz '"H NMR
(DMSO-ds, ppm) 12.3-11.7 (2H, br s), 4.49 (1H, septet, J=6.1 Hz), 2.77 (3H, s), 1.12
(6H, d, J=6.1 Hz).

N-(4,6-Bis-propylamino-{ 1,3, 5] triazin-2-yl)-O-isopropyl-N-metiyl-hydroxylamine
30 (LXIV)
A mixture of 2-chloro-N-(4,6-bis-(n-propylamino)-[1,3,5])riazine
(XXXIV) (1.65 g, 16,61 mmol), O-isopropyl-N-methyl-hydroxylamine hydrochloride
(LXI1IL, 2.09 g, 16.61 mmol) and NaOH (0.66 g, 16.61 mmol) in 1,4-dioxane (50 mL)
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25 hydi - oxyl am ne ( CAT)

N- (4, 6-Di ehl oroll, 3,5]triazin-2-yl)-N,O0-di net hyl - hydroxylam ne (XX() (1 g,
4. 78 i nt mb)2p1(d7e49p ahydr o- 2H pyr an- 4-yl ) met hanam ne (1. PCTEIS2010/068386m0l )
and DIPEA (1.85 g, 14.34 mmol) in EtOH (50 rriL) were heated at 100C for 16
h, after which tinme the solvent was renoved under reduced pressure. The
residue - 113- was dissolved in EtOAc (200 ruL), washed with water (50
inL) and then with a brine solution (50 m,) and lastly dried over Na2SO4.
The sol vent aasvarkefuetwasideed stdd0ote ébrps as e eolatiitrevae tde rgpoyedict was

rified by flash, co P o afford
6. bi San: {CBETIRYRRDHTPRR. IR BBy 0 ) vhSaddedo e
[ 1,63i35] t ][ :c a?rbﬁiuzaﬁd-bhe Iﬂnﬂuﬁnmtemmehﬁﬁmcmmam 060 (CXVIhe(cbnbirgd 85%) .
4 | S- tetra ran et
triaziir-2- yis'mmeé ﬁf@%ﬁwﬂﬂ%@ﬁw’* ﬁf l? f@ﬁrlﬂs HL(‘* ERVF
ﬁ 8 5' S- I[%I_ l@a%@@mh@@&péﬁt ais fknibbé’fﬁhﬂyﬂ r)z@u’&:dﬂ@wsu?e aﬁaﬁﬁeloﬁi’defprcﬂua/\aa)i 10
i mel hy

d d H20 (10
m.) and O. 5pm1§ rOé%%aﬂalmgWa@a@ﬁra{nfa}zusglg.%&em slﬁzﬁomén?'é’géﬁ@é%& 'sgl ut | o§1

was | yophi | iged i, @1y ehfoH (95:5) to yield N-(4,6-bis-propylamino-[ 1,3,5 ltriazin-2-yl)-O-
4, 6- bi s4N—(tetg)ah dropyran(4- ) yt zgm nop pg 51tr|[a2| n- 2- 7
W'e?((ﬁ%)

y1) - N, 0- di metoniapyhidnaioHhsdord Vh&@?éc%(y@r iFFEMSIED: ¢f3as a white
solid. LCM {ﬂ/ﬁﬂr) n12—367(M—I)+ 11-1 NWR (500 MHz, DVsO 8 (ppm
12.30-12. 70 '15(br, 1H), 8,65-8,80 (ni, 2H), 3.77-3.86 (m 7H), 3.20-3.35
(m 11H) 101, 75-1, 78 (in, 211), 1.56-1.58 (m 411), 1.20-1.23 (m 4H).

mpl e 61: N-%}' égy ‘Jp}i’aﬂz’ﬁ;&fﬁj' ;]’n:}'(éinl&yl}-%—%9}3;9&9&9&3@9”&%%&95111ine

13 3 11lnonadeca
1( 18) 15( 19yiydiegainsydfarei(e¥Z)17- y1) - N, 0- di net hyl hydr oxyl ami ne (CXVI1) Exanple

N-(5 8, 11- Tri oxa- 2, 14 4514 oRd e pigpropylemunoit ! Py trigzip Ly Qrisopiopois)  15(19) |
16(17)-tri em- fh%thyllbydﬂ;@%adnmn’e(Why@{f@)63&3amhm¥¢1my@}dmﬁ*ﬂe(§6 i af @RV 1) FI 3C,

, O CF13 ll\g\l %vagaddc d QWZIQIE% W& n'éh mle) mna erop—wzse manner. The mixture
was stirred for 0.5 h at room temperature and then the volatiles were removed under
reduced pressure. The residue was co-evaporated with dry toluene (3 x 25 mL) to
yield N-(4,6-bis-propylamino-[1,3,5]triazin-2-y1)-O-isopropyl-N-methyl-
hydroxylamine hydrogen sulfate (~quantitative yield). 400 MHz "H-NMR (DMSO-

20 dg, ppm) 11.3-10.7 (1H, br 5), 8.8-8.4 (1H, br s), 8.2-8.0 (0.3H, br s), 8.04-7.65 (0.7H,
m), 4.43-4.28 (1H, m), 3.42-3.18 (7H, m), 1.64-1.44 (4H, m), 1.25 (6H, d, J=6.1 Hz),
0.94-0.82 (6H, m). ESI-MS (m/z): 283 [M+H]".

Example 29:
25  O-Benzyl-N-(4.6-bis-propylamino-[ 1.3,5]triazin-2-y1)-N-ethyl-hydroxylamine

(LXVIID
Example 30:

-N-ethvi-hvdroxvlamine

hydrogen sulfate (LXIX)
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25XXXCXVI | Schene 44

N-(5,8,11-Tri aya- 2, 14, 16, 18, 19- pent uazabi cycl of 13. 3. Thonadecal(18),15(19), 1
6(17)-triwo-20i2/074999111, O- di net hyl hydravl am ne (CXVII1)  PCT/US2011/062386
N-(4,6-Dichloro[1,3,5]triazin-2-yl)-N, 0-di net hyl - hydroxyl am ne (XXX) (1.63
g, 7.8 mnol) in EtOH (100 inL) was added to 2,2'-(2,2'-oxybis(ethane- 5
2,1-diyl)bis(oxy))di ethanam ne (Org. Blom. Chem 2005, 3:2255-61) (1.5 g,
7.8 mmol) and DI PEA (2.01 g, 15.6 nano!). The reaction was heated at 100 C
for 3 h, after which tiSe the solvent was renoved under reduced pressure.
The residue was dbss&m&éd in Et OAgh( 2efhad), washeeh with water (2 x TOO L)
and then wit Wbt i ne_sp1g i 6 €100 T, and ragtty dried over Na2SO4. The
sol vent was refiBved dnder 10 reducedAb essure and the residue was purified
by flash col um chronmat ogr aphyxyDCM MeOH- 50/ 1 dxen 20/ 1) to yield
N-(5,8,11-trioxa-2, 14, 16, 18, 19- Ph Ph
pentaazabicyclo[;i:3.11nonadgca-1(18)¢$5@1@),16%17)-trie 0y1) - N, O-

di met hyl hydr oxyl afiinne ( CXwhdd/ H(<Z 00 ng%A§§ a co] 0%k ess oi | ield 279% . 15
N- (5, 8, 11- Tri-eoxaigrdd 16, 1T .q58nd npeq‘;@d;@m\cwo[ii-sip@melThoné%igég'mM}& ,15(19),
16(17)-trien-1711) - NO- di net hyl hydr oxyil dhi fie “hydr ochl ori-de

N (5, 8, 11- Tri oxa- 2, 14, 16, 18, 19- pent aazabi cycl o[ 13. 3. 1] nohadécH1(18), 15(19),
16(17) -trien- 174V N, 0- di met hyl hydr o&yl"am ne (CXVI1) (70Q grg,, 2.1 mmol)
was dissolved in H20 (10 InL) and 0.5 M aqueous HCl sol utiah (h.B m.), and
20 the resultant solution was |yophilized to yield

N-(5,8,11-trioxa-2, 14, 16, 18, 19- . LXIX

pent aazabi cycl o[ 13. 3. 1] nonadeca-1(18), 15(19), 16(17)-trien-17-yl1)-N, O-

di et hyl hydr oxyl am ne hydrochl ori de ) (750) ng as a colorless oil.
LCVS: (ESI) rri/z - 329 (MtH) +. 1H MHz, DMSO) 8 (ppm) 11.50-12.60

(br, t H, 8.61 (s, 2H), 3.77 (s, 3H), 3.30-3.62 (m 16H), 3.30 (s, 3H). 25

Exanmpl e 63: 5 n.. i AL vl hudrovuliami
2. 6- Bi s- (N- pr opGA s gy ayigyine b8 - y1) - N, O di met hyl - hydr oxyl ani ne
(CXX) Exanpl e 64: Acetaldehyde (24.7 mL, 44.2 mmol} was added dropwise to the cooled

2,60 (AP AL KRB ot D gt i e
water (100 mL) and MeOH (20 mL). The reaction mixture was stirred for 16 h. The
volatiles were removed under reduced pressure, and the water suspension was

10 extracted with EtOAc (2 x 75 mL). The combined organic extracts were washed with
brine, and then dried over Na,SO, and evaporated to yield O-benzyl-N-vinyl-
hydroxylamine (LXVI) in quantitative yield. 400 MHz "H NMR (DMSO-ds, ppn)
7.48 (0.5 H, g, J=5.8 Hz), 7.39-7.26 (5H, m), 6.86 (0.5 H, q, J=5.5 Hz), 5.06 (1H, s),
4.97 (1H, s), 1.78 (1.5H, d, J=5.5 Hz), 1.76 (1.5H, d, J=5.8 Hz).

15
O-Benzyl-N-ethyl-hydroxylamine (LXVII)

To a solution of O-benzyl-N-vinyl-hydroxylamine (LXVI, 6.52 g,
43.70 mmol) in AcOH (10 mL), NaCNBHj; (11.00 g, 175.05 mmol) was added in
portions. The reaction mixture was stirred at room temperature for 1 h. The mixture

20 was neutralized (pH 7) with IN NaOH and extracted with EtOAc¢ (3 x 75 mL). The
combined organic extracts were washed with saturated NaHCO; solution (2 x 100
mL}, dried over Na,SO,, and purified by flash column chromatography (eluent:
petroleum ether/EtOAc (9:1) to petroleum ether/EtOAc (1:4)) to yield O-benzyl-N-
ethyl-hydroxylamine (LXVIL, 2.10 g, 32%). 400 MHz 'H NMR (DMSO-dg, ppm)
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0 CXX1 Schene 45 4-Chl oro-2, 6-bi sl N-n-propyl am no] -1, 3-pyrimdine (CM
52,4,6-Triehlompyrimdine (5.00 g, 27.26 innol) and n-propylamne (13.5
inL, 163.¥6 20mmi7y99pn Et OH were heated at 60 C for 24 h aoa/ush@n/o6138¢ ed. The
vol atiles were renoved under reduced pressure. Water (100 nL) was added and
the resulting suspension was extracted with CH2C12 (3 x 75 nL). The

conbi ned organic extracts were washed with water (150 nmL), then with a
brine solution (100 nL) and 10 dried over Na2504. The sol vent was renoved
under reduced3qpr.es &, m);(osw(ien, g J46.4 Hz), 4.60 (2H, s), 2.81 (2H, gd, }=7.0, 6.4 Hz),

chl oro- 2, 6- bqﬁgts@{n pr m no] -1, 3-pyrimdine (CXIX) (5.78 g, 93%. 200
MHz 1H-NI\/R( %&ﬁf 7.26-7.04 (1H, m 7.04-6.81 (1H, in) 5.69 (1H, s)
3.26- 3.01 (4H, m 1.60-1. 36 (4H, m 0.87 (3H, t, J=7.4 Hz) 0.85 (3H, t,
J=7.4 Hz); 229, 231 [MtHr. 15 ,

(2, 6-Bi s- N W?Q' ﬁ%&fvgﬁw&ﬂﬁwﬂ?ﬁ"a? W zifi/ifyﬂﬁi?edd}’ FRYHPEBEPES) ai ni ne (C.. U)
4- Chl oro- 2, §7.RvEAN- n- propyl am no] -1, 3-pyrim dine (CXIX) (5.78 g, 25.27

mol ), N, O-di net hyl hydr oxyl ami ne hydroch]| ori de %‘E 93.9,.50.54 nmol) and
NaCH (2.02 g, 50.54 rfflojo Nﬂ4’6h‘sﬂ‘i’65{’§ﬁ'ém(’ﬁ’@r@ Nriagiig KREEEY) M rriL) were

heat ed 20 atbeﬁﬂd@ ét% O}%&oﬁylalwm@( ghﬂeh&'ﬂfe@éyhéeﬁlﬁ@ iy dhgshl oo de (4. 93

g, 50.54 mol 1 mol) were added to the reaction

m xt ure and &i@ﬁ’@mwé@ (éérh”i W@éﬂaﬂlélﬁ) 3»3(%8#%2‘%@ yDigethylrheheataaieg es wer e
renmoved undef xkeduzed, fgﬂ?s@'ﬂﬁ\%{z @@NN{I@EWS@@Z%)SJ@IWMQQH(:?) 74pl L) was

added to the residue an he m xture was extractéd w 12° (3 x 75 nL).
The conbilbed - BrGHn$)cod- %&Wéélt% et 89-0@d Kl mu ¢-R7-287 WHi.en), §.150. 55{1@}1,and dried

over Na2SO4. r r nd the

est due was R e e B b RS e i o B o
(25/1)) to yHSHNS (12/zB- HﬁiMl‘HH[ln pr opyI am no] - pyri m d| n- 4- yl) N, O-

di met hyl - hydroxylam ne (CXX) (1.2 g, 19%. 200 WHz(DWMSO d6, 6.57-6.45 (1H,
m 6.13 (1H, t, J= 5.5 Hz) 5.34 (1H s) 3.59 (3H, s) 3.20-3.04 (4H, m 3.03
(3H, s) 1.58> Be:&]*l Y4FB-bisegy ol @iting-BE3, Sttriadm2-yl-NHeliyloy8oxfiabknet , J=7.1 Hz). 5

(2,6-Bis-N yrim di n-4-y1)-N, O-di net hyl - hydr oxyl ai ni ne
hydr ogenlgs\lulr} ’ ”?f%&ém

(2, 6-Bi s- Ndn- pr opyI ar 0iBvakyl P-4, 6vbidipropdtayiine-N, 05 dianetdayl)-Nyadindxy | am ne (1. 20
g, 4.74 rn at e % S (0. 27
nL, 4.74 HY?IOﬁ?rﬁ]’a*&iﬂa#ﬂ%&ﬁ@é"%&qﬁﬁm@‘él\@g@ Iﬁ?? a e)?‘frﬂhﬁg 'b\g i ? iTed at room
t enper at ur e yfieht OQbehz1-NaAIh-bib@ropylaminee] |58 3 jrasin\wey NFefby gdivrganine educed
pressur e, T st LB YRR e ABPRALSH Wik o fish. S obsigne (3 % S
(2, 6- bi sod\F 12001 OPIFRBT 4)04.7- @y)r(nmrd] 054 Mb)(ﬁﬁu Iay,dlmemy(bﬂmgrsmw @ ne

Ty ger St S B e 1 S o %, M NS0, o
m, 3 70 (3@31%3(1@2)3645@11{ (51-1, m, 3.20-3.08 (2H m, 1.61-1.48 (4H,
nm, 9 (6H, t, S SI-IVB(rﬂz) 254 [MFH +;, melting point: 123-126
C. Exarrpl e 65: 20

2- (n- Propyl )@ani, Bfgﬁ (/-propyl am no-7- et hyl - pyrrolidino{2, 3-dl pyrim di ne

(CXXVI)
I-hydroxylamine {{.XX
Example 32:
N-(4,6-Bis-propylamino-[1,3.5]triazin-2-y1)-O-isopropyl-hydroxylamine hydrogen
sulfate (1.XXT
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Exanpl e 66:

2- (n-Propyl)am no-4-(i-propyl am no-7-net hyl - pyrrol idinol 2, 3-dl pyri m di ne
hydr ochl owode12(0@y9vi 1) C C \ X- NH2 TBDVBOTf - N CXX1l PCT/UR208H062381K2 CC3,
nBuCOH Schene 46 - 117 -

2-('t-Butyl -dintethyl silyOam no-4-chioro-711-pyrrol O] 2, 3-gpyri m di ne

(CXXI'l) To a dichl oronet hane solution (100 inL) of
2-am no-4-chl oro- 7Hpyi Tol o[ 2, 3-dj pyrim dine (8.7 g, 52 nmmol) was added Et 3N
(26 g, 260 nrnol) and the 5 m xture stirred at -30 C. After this tine,

TBDMSOTf (15.1 g, 57.2 mmol) was Hyded in a sl ow dropw se nmanner and the
resul tant reaction was stirred atyambient tenperature for 1.5 h. The
observed solid material conp ‘N i ved to forma |ight brown
solution. The m xture was then gquenchied with 1 N NaCH (100 m.) and
extracted with DCM (250 inL). The organic |ayer was washed with 1120 (150
m.) 10 and then with a brine sol utkdn (150gf)ed0d dried over Na2SO4. The
solvents were renoved in vaeuo and the residue was purified by flash col um
chromat ography (PE/ Et 0Ac=10/1 to 5/1) to afford
2- (t-butyl - dipet byl s A =chl er -+ rrol 35,0 1 di ne (CXXI |
11. 4 g, 79%% s ‘gbgl”? @ﬁ?""&@fﬂ’éﬁffi‘%ﬁ{f’5ﬁ%@" z’%"z‘%ﬂ’? ‘b’%?}gf"g’]’%%ﬂz MrH) 4" . 15
2-0-Bi ttyl - di met hy1si2-¢0@n-Nrigodichmorddaminet{hyl Spyrino(*of2LV3-add Pyr i nai di ne
(CXXI11) N , _ . e Y -
2 (t- But yT - diREPNy P P Terg eR o ae Fasy % SR AT BYIS i dine (oxx 1)
(700 ny, 2. F80¥arple)d). KRIDGS (rivz):365[MmB]l") of nethyl iodide in DIVIF (10 ni),
and K2CO3 (552 nmg, 4 nmol) were reacted at anbient tenperature for 15 h.
After 20 addition of H20 (10 nL), the reaction was extracted with Et0OAc
(100 nl), and(4dBisgr-garfincnd-pyRs]mweas:-Nastieidopbinl-hadiorinens bhdudgeon (10 nl),
and dried overs “?ﬁ. . The solvents were renoved in vacuo, and the residue
was purifiedye % col um chronat ogr aphy (PE/ Et 0Ac-10/1 to 5/1) to
afford 21t - butyl - di metihgiBis-pipbyiaminogt,3;5]triazin-2-yl)-O-isopropyl-

= ’ ' THLEAE 0 .
;2: |O(r)\cl)v 25%519%'0{%&?@%) %&@%&fﬁ%ggs%g %lnlas)crilgeZEStr? E)qghplg' 9{9 A as a light
2- (n- Propyl Xquhiit@vdyvield). a0 Deth @pyso-al, @pm$+ 05-pyri(ni diy)e.6(6510
Under a nitrogen atnosphere
2-(t-butyl - é?ﬁ&hﬁ@%ﬁ%&ﬁﬁfn{ﬁ%—%ﬂi HIoTL htthyD: bo-H 8t 61t . b2 P i di ne
(CXXITT, 50182 11% mbm?@@,r&y irRdep @panect M3uP0 g, 25 mml ) were
di ssolved in DVF (20 nl) he reaction mxture was cooled to 0 Cwith
vigorouslstirring, then NaH (1 g of a 60%dispersion in mneral oil, 21
mmol) was aqdegds.Bhe m xture was stirred for 10 mn. and water (50 nl) was

slowly added to quench the reaction.,K The aqueous solution was extracted
wi th Et 0Ac E2(enaylvxy)(isopropylamine)-N".N"-dipropyl-1,3,5-triazine-2,4-diamine (LXXII)

Example 34;
6-((Benzyloxy)(isopropyl)amine)-N2.N*-dipropyl-1,3.5-triazine-2.4-diamine
20  hydrogen sulfate (I XXIID)

LXXII Scheme 30

6-((Benzyloxy)(isopropyl)amino)-N°,N*-dipropyl-1,3,5-triazine-2,4-
diamine (LXXII) was prepared by reacting 2-chloro-N-(4,6-bis-(n-propylamino)-
[1,3,5]triazine (XXXIV) and O-benzy]-N—isopropyl—hydi‘oxylamine as exemplified in

-96 .



-118- and the organic |ayer was washed with water (50 nL) and with a brine
solution (50 inL), and lastly, dried over anhydrous Na2SO4. After
evapor at iwo 20f2/07ed9at i | es, a yellow oily residue (5.7 g) paadaisceialoet3sel. The
resi due was dissolved in E120 (50 nL) and concentrated hydrochloric acid
(10 inL) was added at O Cwth stirring. The 5 m xture was reacted for an
additional 10 min. After this tine, the solution was extracted with Et0OAc
(200 nL) and 1N NaOH (200 nmL), The organic |ayer was washed with H20 (150
mL) and t herEsaiipke 18. Hihk nerspdndingdiydiogSOsubful (BXYIDask pyepardd aied over Na2SO4.
The sol vents ver.e e[%évegei' n vacuo and the resultant residue was purified
by flash col (v EAPRISEMohy (PE/ Et 0Ac=10/1 to 5/1) to afford 2-(n- 10
propyl ) am no- 4-chl oro-7-met hyl - pyrrol o[ 2, 3-d] pyrim dine (3.78 g, 100% of
t he desired rod ct ~as a yellow solid. LCMS: (ESI) mz = 225 (MtH) +.
2-(n-Propyl) -(i-propyl)am no-7-nethyl -pyrrol o[ 2, 3-d] pyri m di ne
(CXXV) Tosa N@,G@i@ﬁloﬁsﬂm&nﬂ({ﬂﬂﬁltﬂwﬂ-)a’m}ﬂl@fh‘}k@hidbfdb‘vl?h\m&i\ﬂirkéh}ilmj rrol o[ 2, 3-
15 dThyri m dj ne 21.6 g, 7.1 mol) in n-butanol (10 n-ilL) was added
pot assi um ¢ e (4.9 g, 35.5 mol), followed by propan-2-amne (632 ny,
10.7 nmol ). dhepEst ure was stirred in an autoclave equipped with a stirrer
at 140 C for 16 h. After cool|n to roomte erature tel' was added (20
nm), and the¥#i i fteig 1Ol EONYHOXYIARURE ¢ onhi ned
organic Iayq{@re\ﬁggglgmqﬂggtm)th wat er and then 20 wlth a brine sol uti on,
and lastly dried over anhydrous Na2804 The vol atiles were renoved in vacuo
and the resi du/?cvbﬁs puri fehegedy flash n:dan@crat o%ra% (PE/ Et 0Ac=3/1)
to yield 2-(mhprap |h0ﬁ’r“6r'rﬁhop®/ |8
d]pyrlmdl ne (1. 2 g, 759%peH8e a yeIIow §b||d LCIVS (ES mz = 248 ( M+H) +.
LXXV

2 (h Pr opyl ) am no- 4 (i-propylam no-7- |net| | - pyrw idino[ 2, 3-di pyrintidine
(C/rXxvi) To the sol ution &f 0<y Et\ 0

2-(n- propyl)analno;;4(|- pr opgyY ani no- 7'hethy|p rr Io[23d] Syri i di ne
(Cxxv, 1.0 g, 4 iho}) in POAEH050 ri NL)Nwere 10% P (1.0 g) and

AcCH (2.43 g, > 2@ minfy )" Thediaxnet Ur & Nwag gMchediom@ ahy frtati on
apparatus and the system was evacuat 8d and then refilledfwift hH30 hydr ogen.
The reaction was*$t¥rred at ambi ent tefifferature for 48 h. After this tine,
the m xture was filtered over 10 g of silica-gel on a gl ae%cbmlter The
filtrate was concentrated and the residue was purified by fdash col um
chromat ography (DCM MeOH-50/1 to 10/1) to yield

2- (n-propyl ) am no- 4- (i - propyl am no- 7- met hyl pyrrol i di no[ 2, 3X&lpyri m di ne

(©O0(Vl, 500 ng, 50% as a yellow saql, d.

2- (n-Propyl)am no-4-(1-propyl am no- g_ﬂ}ﬁg}@‘%h -pyrrolidino[2,3-di pyrimdine 5
hydrochl ori de (GUTH) The isolated free am ne (CXXv1l, 500 ng, 2
mol ) was di ssolv 0 (10 inL) and aqueous HCl solution (4 nm),
Tna 1 he. sol DTG Gl ryﬁémpﬁ'?%ace%ﬂw‘sﬂg’ﬂg”y

ﬁ ((]I n- ph f)pyl zjam no- 4- (ianReHM 1@@3r9ﬁd}%wﬂ£§lﬂ¥éeldWﬂ]ﬂ;@hﬁyﬂisﬂp}bﬁo@callﬁh]nﬁwI m di ne
ydrochl oride (CXXVH, 525 as a bro sal i z_.= 10 250
(MH) +, (gstﬁ}smmf)l\?g%t‘sjm‘e 1%2;53&4)( B m ‘%\/B ﬂl&F'Bé‘)d% ﬁé‘ji 8.5 He,
2H), 3. 23 3 @7975(&&101;@161 a&g@ﬁ)uﬁ §aetc§)w30 rﬁL)77Tl”£etreact30n Iﬁlxﬁlré'ﬁ'as l?elﬁf)ed afl7(b2- 1. 56
(m 21-1), 1.15 & Exanpl e 67:

15 2-(n- Proop§ofar "n‘b Eﬁ‘ﬂl*%@%@l%ﬁ%ﬁﬂ'ﬁ%‘?l S’/‘}d-lf%ﬂ%é‘i‘ Pﬁg r?é’rzﬁ ”@“ﬁ? pyri ni di ne

(CXXVI1 ) were added and the reaction mixture was heated for 24 h. The reaction mixture was
filtered, and the acetone was evaporated. The resulting slurry was dissolved in EtOAc
20 (150 mL), washed with water (3 x 50 mL), dried (Na;SOy), and filtered. The solvent
was removed to yield O-benzyl-N-ethyl-N-isopropoxy-carbamate (3.86 g, 83%). 400
MHz 'H NMR (DMSO-ds, ppm) 7.41-7.30 (SH, m), 5.12 (2H, s), 4.05 (1H, septet,
J=6.2 Hz), 3.46 (2H, q, J=7.0 Hz), 1.12 (6H, d, J=6.2 Hz), 1.06 (3H, t, J=7.0 Hz).
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Exanpl e 68:

2- (n-Propyl ) am no- 4-di net hyl am no- 7- met hyl - pyrrol i di nol2, 3-dl pyri m di ne

hydr ochl owode12(0Zxgb X) -N N NH \\/-NHL0%d/ C 1K2CG3, puBuSkhiMNeBEOAC,
AcOH CXXVI 1 Schene 47

2- (n-Propyl ) am no-4-dinl et hyl am no-7-ni et hyl - pyrrol o[ 2, 3-d] pyrintidi ne (CUM
To 2-(n-propyl)am no-4-chloro-7-nethyl-pyrrolo[2,3-d]pyrimdine 25 (1.0 g,
4.5 mol) (CX1V) in n-butanol (20 InL) was added potassium carbonate (3.7

g, 27 nmmol) Iﬂ-ﬁﬂyﬂl’)mﬂquﬁﬁfﬂcﬁ&yﬁ:}fdﬁeﬂ@@o@hﬂoﬁ&e@wg (22 minol). The mixture
was stirred in an autocflave eq@bﬁ wth a stlrrer at ei}izo C for 16 h.
After cooling to roont Nre Y e ISOREBPXXAER D WS and t he

m xture was I@B&A@ﬁﬁ%ﬂdéémﬁad Esr%cpléﬁaia&oﬁ@f&ﬂa)pmﬁchmpiﬁm)@ﬁgleqngﬁ&uc | ayers
were washed with water and the rine solution, and dried

over anhydr oU§NAYSHALZ ﬁWB&P%ﬁ%& REPEI lr%hb%é?é{ PRSVAELEThARP S he resi due

was purifed-RYy ) ashy; ea qlrrnmhl{zqugﬂacpmfs(ag L OAEG/ LY 2tipy)yi el d
2- (n- propyl )am noZ’4- di net Ryl am no- 7- met hyi - pyrrol of , 3- d] pyri m di ne

(CXXv1l, 800 ngy, 76% as a yellow solid. LCM5 (ESI) Mz = 234 5 (MtH) +.

2-01- Propy1 " 13 rimdine
(Cxxv111|)0 yT)]@ H]Q%?cf’ '?f?’f‘?ﬁ”%?’a%f(ﬂ%’?% ypﬁg%ﬁ’? ik %d’r?gﬁt”}m{i}n?ng'b?yn{et hy: 10

pyrrol o[ 2, 3-@Xg¥Pi mi dine (CXXVII, 800 ng, 3.4 nmmol) in EtOAc (30 nL) was

added 10% Pd/C (1.0 g)_ @%ﬁc&gg%%dgy@&ql Ei\lpfj S e?ﬁ%?éV%&saChed to a

hydr ogenati on appar at us evacuat’ed an refilled with
hydr ogen.10 TheacmdmnutTéemahOssqpmpeHhm owiﬂm&mbfdtc@hipeﬁia(w Xagdesegbel The

m xture was f IEl - e t I?erl d}{gﬁ&%% tgs Ogﬁ{yjﬂ ns-j‘lag%b)tﬂ&{ll gé’g Iﬁf%&lgfbl ter. The

filtrate was co%m%ntr urie flash col um
chr omat ogr aphprdpit- mm«sqymhhaajmvm (B394 pitld). 2AMP(rofzy |2)9atmmtl} 4-
di met hyl am no-7-nmet hyl -pyrrolidino[2,3-d]pyrimdine (CXXVIII, 600 ng, 75%.
2- (n-PropyOm | ino-4-dithethylainino-7-inethyl-pyrrolidino[ 2, 3-d pyrintidine
hydrochl or i ded &R Ppylamino-[1,3,5]iriazin-2-yl)-N-ethyl-O-isopropyl-hydroxylamine
202- (n- Prg)pylpgrggg?m ﬁzfelm%l am no- 7- net hyl - pyrrolidino[ 2, 3-
N-(4,6-bis-propylamino-{1,3,5triazin-2-yl)-N-ethyl-O-isopropyl-
hydroxylamine (LXXVI) was reacted with 95% H,SO; as described in Example 20
(quantitative yield). 400 MHz '"H NMR (DMSO-ds, ppm) 12.0-10.8 (1H, m), 8.7-8.4
(1H, brs), 8.27-7.78 (1H, m), 4.39-4.25 (1H, m), 3.90-3.76 (2H, m), 3.39-3.15 (411,
20 m), 1.62-1.45 (4H, m), 1.25 (6H, d, J=6.1 Hz), 1.18-1.10 (3H, m), 0.95-0.82 (6H, m).

ESI-MS (m/z): 297 [M+H]",

Example 37;
N-(4.6-Bis-propylamino-[1.3.5]triazin-2-y])-O-isobuiyl-N-methyl-hvdroxylamine

25 (LXXXTT
Example 38:
N-(4,6-Bis-propylamino-[1,3,5triazin-2-y)-O-isobutyl-N-methyl-hydroxylaming
hydrogen sulfate (L3CCXIIN)
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d] pyrimdine (CXXVIH, 600 ng, 2.6 rnn-lol) was dissolved in H20 (10 nL) and
0.5 M aqueous HCl solution (5.2 nlL), and the solution was |yophilized to
yield WO 2012/074999 PCT/US2011/062386

2- (npropyl ) am no- 4-di et hyl am no- 7- met hyl - pyrrol i di no[ 2, 3-d] pyri m di ne
hydrochl ori de (CXXI X, 600 ng) as a yellow solid. LCV5 (ES1) mz = 236
(MtH) +, 111 NWR (500 25 MHz, MeOD) 5 (ppm 3.66 (t, J= 9.0 Hz, 2H), 3.40
(t, J- 7.0 Hz, 2H), 333 (s, 1H), 3.23 (t, J= 9.5 Hz, 2H), 3.17 (s, 5H),
3.00 (s, 3H), 1.63-1.67 (m 211), 1.00 (t, J- 7 Hz, 32« Y'C@@Wp*t@ 69: 30
2- (n- Propypani no- 4- net hyl am no- 7- et hyl - pyr roHiQNdDHenﬁ 2 Q‘giﬂ,l_p%u m di ne
(CXXX1) Exanple 70:

2- (n-Propyl ) am no- 4- net hyl am no- 7- net hyl - pyrrol i di n0123-dl pyri m di ne
hydrochl ori de (CXX11) _cgllﬁ%@ci Schepge i1 A<M

2- (n- PropyOami ng Bdnyl 3 30- JLhy ABpy r il AHNO[ Rl i pyrim dine
(CXX17) 5To g?" ?(ﬂ on of é §/Q$ p%?no 4- rretﬁyl anﬁ%L§A7 net hyl -

pyrrol o 2, 3- dey@MPdlne% (20 9.13 mol) in E)Ac (50 nmL) was
added 10% Pd/ C ( g) and AcOH (8 n‘P‘?‘x and the rrixture'%'s attached to a
hydr ogenati on apparatus. The system was evacuated and refilled with
hydrogen. The m xtgure was stirg.ed atM&GapPelt t enper at ur eHfoqr 488th. The

m xture was filt t hr ough g of 1 S|I|ca on a glass-filter. The
filtrate was\/gng\sgfr tedﬁﬁﬁ_’ﬁﬁe r esijdug pﬁ%&l.d by W% sh col um
chromat ogr aphy FDN W7 MeoH=60¥aet 0T TLI‘) ’\il @fi-glioxane \/\N NN

2- (npropyl ) am no- 4- net hyl am no- 7- net hyl - yrroI|d| no[ 2, 3- & pyrif di ne
(CXXXI, 700 ng, #3% as a yellow sollé‘

2-01- Propylfi nni no- 4- met hyl am no- 7- met hyI pyrrol i di no[ 2, 30(;& pw i ntidine
hydr ochl ori de (C) =1)

2- (n-Propyl)am no- 4- net hyl am no- 7- net hyl - pyi Tol i di no[ 2, 3- dI pyri m di ne
(CXXX, 700 ng, 3.2 mnol) was dissolved in 1120 (10 m,) axdx0.5 M agueous
HO solution (7 m), and the solution was |yophilized to yield 2-(n- 20

pr opypanai no- 4- met hyl am no- 7- net hyl gyrrgl idino[2,3-dipyrimdine (717 ny)
as a brown solid. LCVs: (ESI) mz Scusme H+. 111 NIVIR (500 MHz, MeOD) 5
(pprn) 3.50 (t, J=8.5, 2H) 3 22 (t, J 7,0 Hz, 2H), 2.79 (s, 6H), 2.68 (t,

J—90HZ 211 0,81 (t, J =8.0 Hz, 3H). 25 Exanple
Pr(g%%zyi— -’SH ut&g(cim%:fng o-7-

' - pr opyl pyrrolidi nOl@ﬂs%bﬁb'delrdﬂyﬁlrﬁ% 16/asMMHde 30008 wificacted 7R -

2- (n-Propyl )am no- 4- 1) am no- 7-

i - propyl - py PF#vE eliles Ogmge eq ‘MW sl msparagien posonrevhl X1 ip Exsowir | )
27, yielding O-benzyl-N-isobutoxy carbamate (LXXIX) (87% yield). 400 MHz 'H

NMR (CDCl3, ppm) 7.36-7.23 (5H, m), 5.11 (21, 5), 3.58 (2H, d, J=6.6 Hz), 1.89
10 (1H, septet, J=6.7 Hz), 0.86 (6H, d, J=6.7 Hz).

O-Benzyl-N-methyl-N-isobutoxy carbamate (LXXX)
O-Benzyl-N-isobutoxycarbamate was reacted with methyl iodide, as
described for the preparation of compound LXII in Example 27, affording O-benzyl-
15 N-methyl-N-isobutoxycarbamate in 78% vield. 400 MHz 'H-NMR (DMSO-dg, ppm)
7.41-7.30 (5H, m), 5.12 (2H, s), 3.59 (2H, d, J=6.6 Hz), 3.09 (3H, s), 1.80 (1H, scptet,
J=6.7 Hz), 0.87 (6H, d, J=6.7 Hz).

O-Isobutyl-N-methyl-hydroxylamine hydrochloride (LXXXT)

20 O-Benzyl-N-methyl-N-isobutoxycarbamate was reacted with

HBr/AcOH as described for the preparation of compound LXIII in Example 27 (38%
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CXXI | CXXXI | CXXXI VCXXXVCXXXVI  Schenme 49 5

2-0-Butyl -di met hyl si |l yOanti no-4-chl oro-7-i-propyl - pyrrol on, 3- Npyri m di ne
(CXXXI'1 1 )YwWd-2012/Budoy| - di met hyl si | anyDami no- 4- chl or o- 7H pycraise¢i2/082386
dlpyrimdine (CXl1) (5 g, 17,7 mml), 2-iodopropane (4.5 g, 26.6 mmol) and
10 K2C38 (4.3 g, 26.6 Inmol) in DVF (20 nL) were reacted at anbi ent
tenperature for 15 h. After addition of H20 (50 nmL) to the reaction

m xture, the aqueous solution was extracted with Et OAc (300 nmL) and the

or gani ¢ | aysfeliyaonashets NiRNDMSD-igepmpl 1s-il 04 ({0 ENBR4 @ ddF-ted wi t h

1 ash col umlTar7 Gl Kghy/TE BEE drhdn e DAL o 1 6705 5/ 1) to afford

2-(t-butyl-di mathylsHyI)am no- 4 chI oro-7- i-propyl pyrrol o[ 2, 3-

d| rimdine CXXXII ello LCIVE:
232/ 5 (11/1 Y- Bis-pi opyl(umno ?] 3,5 ] n zazm 9 i) O—:sogxttyl l‘é[ merhy!VYIy?h oxylamine

2 (n- Propyl )@m,qp 4-chl oro-7-i-propyl - pyrrol 0[2 3-d] pyrimdine (C=IV)
20Under nitrogen at m)s her e

i math ST anyl%ﬁg 0- 4-
chl oro- 7-i - pr opyl - py ubCow-H: (ﬂ]éﬁﬁﬁ(’l’f‘i’ﬂ’i’ﬁlém(‘?){i Slirjazing (
1-i odopr opang {4 w'i_ithﬁ) (s%@utﬂi mmg;) h%f)ﬁyiﬂhﬁ@ R ¢ &(ﬁ dride %s&rﬂa@d EH—) The
ed

reaction m xture was cool orous stirrin and NaH (1.06 ¢
of a 60% di Jpemgieda 4ff?1¢ﬁlgle§P<UdFI82%W1dL $ (wf2) @%%%Jas added. The

m xture was stirred for 10 mn, and then 25 water (50 nL) was slowy added
to quench the reaction. The m xture was extracted - 123 - wth Et0Ac (300
m.) and fhe MofgaRiseremimerinondls3, Nastred 2w tChisabatdrV-8@yi ivloxdaglinehen with a

bri ne sol uti fﬁ?ﬁ astly, dried over anhydrous Na2SO4. After
evapor ati on ig?m%% S”?"%ven s,d a yellowoily residue was isolated (6.5 g).

The residue was di ssoNyV&@-bisprepy2onia&Ql,3 ﬁ].l)iazilelrmbé?ﬂsp@m}dd\lﬁ?dwbchl oric acid

(10 nb) was ,a irred for

an additi onallyglffﬁy amme%A)?%&H%Vﬁpw?%%{: flﬂgﬂs% %Iegg%lﬁ%d%%ﬁmé ?Etl on was

extracted Wi (tydun i GACyi¢120 CIoAV Ha B NIME MD((Q,Q@nM? 0-10H 1 By lganisd-1 ayer was

washed h [ 0 ) and

dried ov % ,@g@g&m§%ﬂ@%%ﬂ}gﬁﬂp§%ﬂﬂ%%@@ ’di]ﬁhz%r eraﬁe](%g%{”}#_fl ed by

fl ash col umm) hoowstomiaphy BESPHSEHIAC200/M+HD. 511) to 10 yield

2- (n-propyl)am no-4-chloro-7-i-propyl-pyrrolo[2,3-d]pyrimdine (CXXXIV, 4.5

g, '00% as a yellow solid. LCIvlS (ES1) in/z = 253 (mtH) +.

2- (n- Propyl )mahpe-34- 0- propyOam no-7-i - propyl - pyrrol o 2, 3-d] pyri m di ne
CMYXV)

6-(Methyl(thiophen-2-yimethoxylamino)-N2.N4-dipropvl-1,3,5-triazine-2 4-diamine
20 (LXXXIVY ‘

Example 40:
6-(Methvi{thiophen-2-vimethoxviamino}-N2,N4-dipropyl-1,3,5-triazine-2,4-diamine

hydrogen sulfate (LXXXV)
H,C O

3 \/,]\i/
»
P
H

(ESI) mz

N’\/
H

XXXV Scheme 33
25
6-(Methyl(thiophen-2-yImethoxy)amino)-N2,N4-dipropyl-1,3,5-
triazine-2,4-diamine (LXXXIV) may be prepared by reacting 2-chloro-N-(4,6-bis-(s-
propylamino)-[1,3,5]triazine (XXXIV) and O-(thiophen-2-yl-methyl)-N-methyl-

hydroxylamine as exemplified in Example 13.
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To 2-(n-propyl)am no-4-chloro-7-i-propyl-pyrrolo[2,3-d] pyri mdine 15
(CXXXI'V, 3.0 g, 12 nmol) in n-butanol (10 nL) was added propan-2-am ne

(1. 05 g, W6 wmmi7y99and pot assi um carbonate (2.5 g, 18 nmeCx/UuSthe/osBsal ti ng
m xture was stirred in an autocl ave equi pped with a stirrer at 140 C for 16
h. After cooling to roomtenperature, water was added (20 nlL), and the

m xture was extracted with EtOAc (3 x50 nlL). The conbi ned organic | ayers
were washed with water and then 20 with a brine solution and dried over
anhydrous Na2SO4. After the solvents were renoved in vacuo, the residue was
purified by flas ot ol uim chromat ography (PE/ Et0Ac=5/1 to 3/1) to yield
2-(n-propyl) (i-propyl)am no-7-i-propyl pyrrol of 2, 3- d]pyrlnldlne
(CXXXV, 1.2 g4, Mmaﬁvlmmmn O S- By ICCMBIopt S et N -me@®¥B (M 1-H)'. 25
2-(n-Propy0%p1no 4- proByOanino-7-i-propy|-pyrro|idin012,3-dipyrinidine

( CATLYW!) thoxvhmme (Xel 5 sol ution of

2- (n-propyl )a@ipR-43: (i - propyl)am no-7-i-propyl pyrrol o[ 2, 3-di pyrimdine (1.0
g, 3.6 nnDI) In tOAc _10 trlL) wer e added 1096NC 30 (1. and AcOH (2.43
g, 40 mol ) N-fheBis BEE L. HiddzHsg yyasibnl a¥bar at us. The
syst em was qwa&sa%%emdo,&&f§u1f$t@@><@;z$h hydrogen gas. The mixture was
stirred at anbrent tenperature for 48 h, and filtered through 10 g of
silica-gel on a glass-filter Theoflltrate was concentratgd and the residue

was purified by £| astoeap ¥4, - unn chﬁpqawagraRQX ( 100/1 to

20/ 1) to vyi e N-RY propypami \E_ '\{7

(i - propypani no- 75i - pr opyiF- pyrrol i di no[ 2, 3 pyri nit ne (CXXXVI) (800 nm,
79% as a yell ow s@V‘i'OdTOPVE“ethE”O'

2- (n-Propyl)ainino-4-(7- pmyl)alnlno 7 i -propyl - pyrrofldino[2,3-d]pyritnidin
e hydrochloride (GwWI 1)

2-(n- Propypalaﬁwg%4 (i - peApykLam no- 7O|-propymmprmolo 2 3- g%gyrinidirie

(200 ng, 0. 78n %o% -di-ssotvedhl TO"HABO L 0—nt)—ant ous HC1l
solution (1.5 n) étofthe sol uti ogHwnas y0ph|I|ze&Hto ield 2-(n- 10
propyl ) am no- 4- (be@viopyl ) am no- 7-i - pr 9% pyi Tol i di no[ 2¢3-d] pyri m di ne

hydr ochl oride (225 ng, 95% as a yellow solifd. LCVS (ESI) niz =278 (M+H) +.
111 NWR (500 MHz, N@OE» 8 (ppm 4. SGﬁCsVoékéé 3.90 (s 1 (t, J=8.5
Hz, 2H), 3.30 (t, P = 7.5 HXC 2H), 2.84(t, J = 8.5 Hz, 160166(m
2H), 1.24 (d, J %J\Hz 6hoH 1,21 (d, m* 6.0 HEZS®BH), O. %*@t J- 7.5 H,
3H). 15 Exarpten "1 adioxane "N N)\N/\/ 1,4-dioxane ~_~y N~

N- ( 2- Propyl ar ni Ho- 7Fﬁpyrro|o[2 3d1pyH|n1dHn 4-y1) - N, C>d|mptgyh;hydroxylanln
e (CXLlI) Exanplexdd: 20

N- (2- Propyl am no- 7H- pyrrol o[ 23d1pyri m di n-4-y1)-N, C>d|net@ygohydroxylanlne
hydrochl oride (MAI) - 125 -

KCH

10 Scheme 34

2-Cyclopropylmethoxy-isoindole-1, 3-dione (LXXXVI}
' N-Hydroxyphthalimide and cyclopropyl-methanol were reacted as
described for compound LIX in Example 27, to afford LXXXVI in 87% yield. 400
15 MHz '"H NMR (DMSO-dg, ppm) 7.86 (4H, s), 3.97 (2H, d, I=7.4 Hz), 1.22-1.11 (1H,
m), 0.61-0.48 (2H, m), 0.34-0.22 (2H, m).

O-Cyclopropylmethyl-hydroxylamine hydrociloride (LXXXVII)
2-Cyclopropylmethoxy-isoindole-1,3-dione was reacted with
20 hydrazine as described for compound LX in Example 27 (LXXXVII, in 67% yield).
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Schene 50 2- Am no- 4- oxo-4, 7-di hydro-3H pyrrol o[ 2, 34pyrimdine (C=VII1) 5To
the solution of 2,4-diam no-6-hydroxypyrimdine (50 g, 397 rnnol) in 1120
(750 nlL) weorddesd9s2- chl or oacet al dehyde (40% in 1120, 8PBCE/USABT/om®8s) in a
dropwi se manner at 0 C. The m xture was stirred at 65C for 2 h and then
heated at 100C until the reaction was conplete. The resultant solids were
filtered and the remaining residue was heated at reflux in EtOH (750 ).

The additional 10 solids were filtered and the nother |iquor was
concent r at edtop & if %H)NMR (DMSO-dg, ppm} 10.95 (3H, br 8), 3.83 (2H, d, J=7.4 Hz), 1.12-

Ty ARSI LI I o e vl o

2- Am no- 4- chl or o- 7H-pyrro| 0[2 34pyr| nzi di ne (=1X)

152- Ami no- 4- rr,ol o r%ﬁhﬂ imdine (CXXXVIII, 25 g, 167
nrnol ) was s(ﬁgﬁ’gﬁ{j’eﬁyd?fyg@%f %H%\g)éffba : Jgi coﬁ ed in an ice bath. The
m xture was sl ow y wab@r®dloarogyl he&tyéﬂydnmyﬂm;ﬂ&@dﬁbchmm&vh‘s reffiddewitt hi s ti ne,

roei due.was RHBLHT TR ) e SO0 ATy ARG Eed PGP AAPH Wl i 11 or ed

to afford 2-samiyieldy-400 MIES'TENMID{DIVISO-Zkppynd 1 0B D] 121, Bdé)pyi-mizdis1g (CXXXI X) as

2 )C/:ﬁ: 1)?\(;\/ ;O:‘l‘bg§ é%&kgﬁ%ﬁﬁ%%%dpi% [%é@i%ﬂﬁéﬁgﬁ%@ 4(1@@’)m1)5$8ga sol uti on

of 2-am no- 4-ighk\s@y, 7H pyrrol o[ 2, 3dj pyrim di ne (CXXX1X, 26 g, 155 mmol) and
n- pr opi onal dehyde (27 g, 464 trtnol) in MeOH (600 nL) was added AcOH (50
m). The!%eaction was stirred at anbi ent tenperature for 30 mn. After this

time, NaBH3@Nz&AS- M»‘neﬁt}ﬁ]‘]@ﬂ@bi)}p}%@ﬁrﬁ Q@Q)ahﬂtegﬁms at -20 C for 30 mn.

The resultant m xture was stirred a C for h and the volatiles were 10
removed. The resul t arf-Heasil Blu‘éfclﬂﬁé’i’él%tefh@él’ erbagaiganEmeply! (lide vg00 nl) and

the conbi nedeRfdanidss itBES MR ﬁgtﬁﬁﬂﬁ{ﬂﬁ@agb!e% (Eﬁkss&angs%ﬁe; 00 mi). The
organic layer was dried over , concentrated and purif Vi a

silica-gel ¢80 MHry IWRE{%%%VP%MTZ -BOAEHLENOAL! (BT, iw @&}éfdf, ord

d-chl or or2- ﬁi%%ﬁ?%nu 19 RYOGLR) ol A TN i (280 1 Prfaye! | ow sol 1 d

N- ( 2- Propyl ai ni no- 7H pyrrol of 2, 34pyrinti di n-4-y1)-NO di net hyl - hydr oxyl arnin
e (CXLlI) To - rrolo[2 3d] pyri m di ne
20 (CXL, 1. ?gﬁﬁwg’}ﬁmrﬂ] Aﬂ,,,g,ﬂ;;g{ %{%@;@Eﬂ(ﬁgw (552% pot assi um car bonat e
(3.3 g, 5.0 eq.) and (NHandqi h@mmﬂﬁymyoboyﬂoayﬂlmélohymbtmmtwasdeac(eﬂ 1g, 4.0
SO0k t o o AR ARR B R b ARl P AP SRR R b e G 1

100C f or er’cooling "added (20 ni)
and the xﬁﬂ%@na&ﬁ%(ﬂ)@ﬂﬂa&ﬁM\(DMSEt@ﬁ@nOS1>96225H }), 3.IhE@Idnbi7ned or gani ¢

over annyar ot NEaabe et 5 R s GEr& e TR BB ana the 1 esul t ant
resi due was purified by flash colum chr omat ogr aphy (pet et her/ Et 0Ac=5/ 1)

E“Or%![ ﬁ;? N- é?(gﬁg%{ I no [Zfl?;gé @DZQJJE ) meflfy] N—-i:%;%?yiN’ 0-

N ( 2- Propyl ?n;a@dﬂh@majpl o[ 2, 3d] pyrl m d| n 4- y1) N, O- di mei hyl - hydr oxyl am ne
hydrochl ori (CAl' pyl a m no-7H rolo [2,3di pyrim

r
Aoy LN 0° i et IR PRGHRSRY S opBEnS - BTG n CR kRGNS
di ssol ved i Rakid®with®-Selopfpdin@ i1 M-methyl- -hydroxylamine hydrochloride (XC) as

described in Example 13, yielding (XCI) in 99% yield. 400 MHz 'H NMR (DMSO-
dg, ppm) 6.91-6.77 (1H, m), 6.75-6.58 (1H, m), 3.77-3.64 (2H, m), 3.21-3.09 (7TH, m),
1.54-141 (4H, m), 1.11-1.00 (1H, m), 0.88-0.80 (6H, m), 0.56-0.44 (2H, m), 0.32-

30 0.20 (2H, m). ESI-MS (m/z) 295 [M+H]'.
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- 127 7 aqueous HCl solution (5 nL). The solution was then |yophilized to
yield N (2-

propyl amwo-26t/qypol of 2, 3d] pyri m di n-4-y1)-N, 0- di met hylpchgseanpbmas ne
hydrochl oride as a white solid (CXLII, 550 ng). LCMS (ESI) tri/z -- 236
(MtH) +. 1H NMR (500 MHz, MeOD) 8 (ppm 634 (d, J= 3.5 Hz, 1H), 6.41 (d, J
4.0 Hz, 51H), 3.80 (s, 3H), 3.35 (s, 3H), 3.28-3,35 (m 2H), 1.59-1.62 (m
21-1), 0.97 (t, J=7.0 Hz, 3H). Exanple 75:

2, 4-Bis-(n-px wm;ﬂ,@ﬂ&hﬁeayf B.aJiddinehd. Bepdi@ybhmhdinne-Leag) X) 10 Exanpl e
76 2,4-Bis- pyl) am no- 7H pyrroli dlrlo% 3-dl pyri m di ne hydrochl ori de
(CL) 5-All yl’ﬁ’%ﬁ#’?fﬂ’ei’y "a‘f’WEﬁf?ﬂ%{\})rl ntidine (CX, mM Quanidine

hydrochl oride (27 g, & 21% Hﬂ)gn)o yﬁﬁn@q@l@@ th@zn@-Qly@B @ksabpbSihsnE@H (200 )
and NaOEt (30%|n ethano 8 inL), and the nmixture was stirred at 0 C
for 10 min. Aetherh ytdwrigfarpi XC i vens pgricted Mt 9% o Qx a5 deseibgd ipEwginiinl ) was
added. The rgaci|mn (sacngwcﬁlamﬁtntewdsaao%ﬁg I@le@@wts@tme@gqrﬁ for 18 h.

Acidification Wwth recipitated the crude product The solid

was col | ect ed-bylHs pt 9t Bérﬁo &Hdbr\ﬁésgk‘?e%io\ﬁﬁ 1, téﬁ)naﬁBW 42F§é76r1§)}5t3§513 Zation from
vat er affor‘:g? i:s%zfﬁs @ﬁ{o%g 192 P4 i, me 741 13(1H CR}BO% 082 (6HL, ),

5-allyl-2-a rimd CXLI 1z - 168
(m-H) +, - 12(86L052:§QH, n)OXES- Q/@(LZ\H, m). @XLMSCCXIZZ)\Z% R} | CXLI X Schenme 51
5- Al | y/-2 ai ni no-4, 6-chloropyrinsidille (CUR

10 Example 43;

lamine-[1.3,5]triazin-2-yD-O-ethvl-N-methyl-hvdroxylamine

Example 44:
N-(4.6-Bis-propvlamino-[ 1 3.5triazin-2-y1}-0O-ethyl-N-methyl-hydroxvlamine

15 hvdrogen sulfate (XCVII)

XCVI Scheme 35

tert-Butyl ethoxycarbamate (XCIHI)
A solution of saturated Na,CO; solution (45.0 mL) was added
20 dropwise at room temperature to a solution of O-ethyl-hydroxylamine (1,76 g, 18.0
mmol) and di-fert-butyl dicarbonate (5.13 g, 23.67 mmol) in dichloromethane (45.0
mL) and stirred for 24 h. Water was added, the mixture pH was adjusted to 2 by
adding 6N HCI, and the resulting system was extracted with dichioromethane (3 x 50
mL), The combined organic extracts were dried over NaySO, and evaporated. The
25  crude product was purified by flash column chromatography using gradient elution
from petroleum ether/EtOAc (98:2) to petroleum ether/EtOAc (95:5) to yield rert-
butyl ethoxycarbamate (XCIII) (2.62 g, 90%). 400 MHz 'H NMR (DMSO-ds, ppm)
9.89 (1M, s) 3.72 (21, q, J=7.0 Hz) 1.40 (9H, s) 1.10 (3H, t, J=7.0 Hz).

30 tert-Buiyl ethoxy(methyl)carbamate (XCIV)
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55- Al l yl - 2-am no- 4, 6-di hycl roxypyrimdine (4.9 g, 28.0 nmol) was added in
smal | portions to a solution of PCL5 (6.6 g, 29.5 mmol) in POC13 (180 nli)
at 60C, awm0di2at7gbani line (3 g) was added dropw se. ThecCTrarsp@nasise was
raised to 120 C. The reaction m xture was heated at refl ux overni ght before
it was evaporated to dryness. Hot water (100 C) (100 inL) was added slowy
to the residue, and the 10 resulting suspension was cool ed and extracted
with CH2C12 (2 x 100 nmL). The conbi ned organic |ayers were washed with cold
wat er three tines untialsofufien afydeous| axddyaabarnas ity 24P HH5.38Hhaoldr gani ¢

| ayer was dr, 2 and evaparated to dryn in va The resul tant
resi due was Bﬁﬂfﬂ% H@dﬁz"’@é‘p r ?mﬁﬁépﬁlﬁﬁ}g t6§,&csf’6'§fnclﬁ/aﬂ‘éet&félo) to
afford 5-al lyl682 @dﬂd}pin‘bl\@l? gmwcn mﬂét FEmpCRedn madé(ll% i@, A%, LOMS

(ESI) mz = 204 ( -chl oro r| m di n yOet hanal (CXLV)
5-Allyl-2- anmwsbm%%ﬂl%%éyfﬁ??adag fad hf Igjietiop *SXH%W?SM 85898l ved in et hyl
acetate (40 @hperifd f&eﬁm exdaeemt)o%@a@s ARISd Ald the Brofudi ks alkastkd ¥ith (about 5%
20 ozone at a rate of L/min). The reaction was nonitored by TLC (pet

et her / AcOEt -8ty psstajg §3 %{HaLbﬁe@ PRENGS D tapd gongartefddr veeye *q:ba?#éﬁ*réd t he
reaction m Xﬁulryz%th\é@y?(mfew &%:ﬁ%é(@(c@wﬂ%%f@%) 19000 16, %N\m'(ﬁwsbﬂa% Nat (3 g)

and gl acial acetic ‘acid nm) we si hul t aneousl y t he cold
reaction nixwuné81dAd, ¢ He’.0 Hehp &P &tthisd ISR .owed3Ho!, ‘Jva7r(P‘rHEDp to 20 Cwith
continuous stirring over a 60-mn period. Sodiumthiosulfate solution (67
g/ 100 nL of H20) was added to the reaction m xture until it becane

col or | esd) Th&péduhdtivndydroxtariee vagoadidride €8CKli t h water (30 nlL) and

extracted with CH2A 2 ,( t.s were 5
washed successively WIA'[ ﬁlu %%Qfﬁ%hcgga §XO"H§ 2@291}8%'??{@&6 %%& ution (30
inL) and wi trrdutyt ethtecyslod:thylioaxba(n&@ HC)V,ard g, 4383 ynmodhrak 8¢, hhemiztntgy dr ous
Na2S04) . After F H:c} at room Rempalaturq\é%PQElatﬂle ¥ latt 6{&&{}0%_{1 nivacuo gufé the

2- (2-am no- £78-¢h eth A was i sol at ed
as a white sefide \Wsttl’r’mra%%lmmh)ﬂ ythexta@ﬂ/ﬁltéﬁ&ﬂb)ylﬂﬁz sdlcﬂ(@?ethj\ﬂ-&\l-djethyELO

A sol ut1 0 apOsSy BTSRRI Gh bag ki HPBL n5-ybet nanel (OXLV, 1.2 g 5.

nrnol) and para- rret hoxybenzyl amne (PMBNH2) (1.6 g, 11.6 mmol) in THE (20

P TN e B T e e

reaction was stirred Q.‘(}h[d'l(l)@]h@ 6E{gqn@mp§,wrﬁw\y\@§3 gpn&eﬂt(p{md) whs vacua, and
extracted with Et 0Ac (3 X i ne&t&?g@am c extracts were then
washed wi t h 83954 e Qs Ncmew h%d@tsy wn)n P & ISASAIBUs Na2sO4,

filter edz@ﬂ@b&%feemtfo%ﬁ&&ixcmy@m 1T 1- mngﬁ)%@ nvesijdue was purified by
flash col um chr onat ogr aphy (pet 2 et her/ Et 1) to afford

2- am no- 4- chl oro- 7- (4- met hoxy) benzyl - pyrrolidino[ 2, 3- d] pyrimdine (CXLVI,
950 Mg, 52% . AP0 %:Syﬁbbg(y}fnﬁ@ ( | 9{5ﬁ§&/9 2-ph @B l@@—n)etlm Bydrox) u%%r}-ne( MtH) .

2-n- Propyl am no- 4- chl or o- 7- box enz rroI|d|n02 -d rimdine
25 (CA| p{//| | Yiydrogen sulfate (XCVI]) Y yiopy [ Iy

2- Anii no- 4- chl or o- 7- (4 dine (CXLVI,
950mrr8? 33 i nol ) and® o fg&‘? %ﬁl)"P’a%Mg [p%gy%"ﬁig@?[@e %%ngét%nﬂ] VBOH 230 )

and AcOH2§ 3 hydtoxylweirs (XCVL) wab ra'tcteérmihé)r&f/o Héithes desoriledfioFx@@le?hio At this
ti me, NaBH3 n ﬁgﬁg i rti eaction
was t hen 30%&@@:\9{%) égié )éeg(ﬁ' 4?8)%%2? er &%S?ﬁg’,&bﬁ?%q@%u lgebmrlzras
evapor at ed, rft7%A 34 42, eq), W09, OB(DACN), 2.48-320 (AliL)m), Tieé-1c6rib¥Hed),or gani cs
wer e t hen i th I l.uti o Teor I.Cool ayer was
dri ed overﬁ%@ﬁ%é%ﬁﬁ‘%@?%ﬁ%@ Pﬁﬁﬁ conc}hﬁ{ﬁ{é{)éd’ BPR \Q/ggl}ﬁgr% The
resul t ant re(SHdmg 3vsas3. U7HE ingd . 32y1.3¢ @8hmg,al n@H; t, 130! Hz), €16 ¢iFht,ogr aphy
(PE/EtO ) a oro-7-(4-

met hoxy) z(j’ll”ﬁwg %@B@n@%}eﬁyﬂ %E} n%i% LVI1, 920 ng, 85%. LCVS
(ESI) nah - 333 (MtH)+, 5

2-n- Propyl ant i no-4-chloro-7H pyrrolidino[ 2, 3-dj pyri m dine (CALM A sol ution
of 2-n- pr opyEXaRPRE34- chl or o- 7- (4- met hoxy) benzy! -
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pyrrolidino[2,3-djpyrimdine (CXLVIT, 920 ng, 3.2 mmol) in TFA (5 nL) was
heated at 85 C for 3 h. After cooling the m xture was evaporated and
extract edwoiote/EsPAC (2 x 50 nL). The conbi ned organi csPagsS20masbssde wi t h a
brine solution (2 x 10 50 mL.), dried over Na2SO4, filtered and concentrated
in vacuum The resultant residue was purified by flash col um

chromat ography (pet ether/Et0Ac=5/1) to afford

2- n- propyl am no- 4- 61oro- 7H pyrroli di no[ 2, 3-d] pyrim dine (CXLVIII, 500 ng,
85% as a cql-ot.é-BssprewlidntinoLICWBIt(EZHIF) -y e (252-2iliBorh Mt +hydih ylamine

2, 4-Bi s-(n- mpyl ) am no- 7H pyrrol i di nol2, 3-di pyri m di ne (CXlILY)

2-n- Propyl a 0-4-chl oro-7H pyrrolidino[ 2, 3-di pyrirnidine (CXLVIIIl, 500 ng,
2. 38 nmol ) v&amgiesisol ved i n n-butanol (5 m_) and potassi um carbonate (1.64
g, 5.0 eq.) D 0..eq. er. e added The m xture
was stirreddH : - . pethybehydioxpamiie 75 1y After
20 cool i ng t;@dirogé}mﬂfgtgp@nature 20 |nL of Wat er was added, and the m xture
was extracted with Et0OAc (3 x 20 nlL). The conbined organic | ayers were
washed with water and with a brine solytion, and dried over anhydrous
Na2SO4. After renoval of the sol ven;cs M vacuo, the resultant residue was
purified by preparative HPLC to y

2- n- propyl am no- 4- chl or o- 7H-pyrr(1 gino[Z 3-di pyri mdi ne (CXLI X, 210 nyg,
37%25 yield). 2,4-Bis-Q prbpY‘h\) WI—prrrolldlno[Z -di pyrimcline
hydr ochl ori de (CL)

2-n- Propylam no- 4-chl oro- 7H pyrrol icdi no[ 2, gadlp¥gi m di ne (CXLIX, 210 ng,
0.89 nrnol) was dissolved in H20 (5 nL) and 0.5 M aqueous HCl sol ution 30
(2.0 nL), and the solution was |yophilized to yield

2,4-bis-(n yrim di ne hydrochl oride (CL,
242 ny, 95%9r d’%”ﬂaé’ egx;?? ?g‘{%’r’(g’l’é gfoipfl”glf?ﬁ?gh&sn rniz = 236 (M4). 11-1 NMR
(500 MHz, MeOD) 6 (pm@iyﬁroizzpl(ﬂmhnndwné 20- cfrtlﬂqutm)molsfeBaOe@fMS(m 4H), 2.90
(t, J=9 , o nple 77: 5
3 (n-Pr 0%’@ DL_;Z SCII%&L:(? f’of nﬁpo dn% 12)31 LI(nFr)Eéira:InBeﬂ af?o%lng]}{%%illilq 52 fc()i[ i%g‘?no[Z 3.

d] pyri mi di nMHﬂHNMIEQIﬁVIS@&ia,@mN% 7.85 (4H, m), 6.34 (1H, tt, J= 544 3.9 Hz),

2- (n-Propyl) -{4-hy, pi peri di n-1-y0-7-rmet hyl - pyrroli di no[ 2, 3-
Sehorms B PR & L s ey

2-(n-Propyl)aini no 4- (4 hydroxypi peridin-1-yl)-7-nmethyl-pyrrolo[2, 3-d] pyrin

tiditte (clp,15 4-chl orp-7- | - pyrrol o[ 2, 3-d] pyri m di ne
(oK) (1, é)é“z -BY ’O‘r‘h % Mgzé‘y aed e é’c}uffo‘d{’érélr?% (10 nL) fol | owed by

pot assi ups car bonat e (A(2-Difldk- &hcﬁ@mb)ndalﬂd MIW\bﬁiléh’cﬂde\hthhydr ochl ori de
(632 ng, 10.7 mol). The m xture |rre Jajlfrr%c’;tutoclave equi pped with

a stirrer athY‘i%@“‘tf’Sf‘EFchBd fpr cotppay clrgdf‘ ERYR ‘62?(? drgefall(PE wat er was

added (20 myeiq. mwmm'mmwmge %nﬁXﬁBQQtBE@HV\brtsb‘ 6B8QA, ,3=34.80 ). The
conbi ned or gani c Igﬁ}/ers wer e washed water and then with a brine

sol ution, ard B b Getd éﬂHy7d?éJ§Z)NaZSO4. The sol vents were renmpved in
vacua and the residue was purified by flash colum chromat ography

20 N-(4,6-Bis-propylamino-{1,3,5]triazin-2-y[)-O-(2, 2-difluoro-ethyl)-hydroxylamine (C)
2-Chloro-N-(4, 6-bis-(n-propylamino)-[1,3,5triazine (XXXIV) was
reacted with O-(2,2-difluoro-ethyl)-hydroxylamine hydrochloride as described in
Example 13, affording C in 59% yield. 400 MHz 'H NMR (DMSO-ds, ppm) 9.91-
9.56 (1H, m), 7.00-6.90 (1H, m), 6.89-6.67 (1H, m), 6.48-6.13 (1H, m, 4.12-3.98 (2H,
25 m), 3.20-3.09 (4H, m), 1.53-1.41 (4H, m), 0.88-0.80 (6H, m}. ESI-MS (m/z) 291
[M+H]".

N-(4,6-Bis-propylamino-{ 1,3,5] triazin-2-yl)-O-(2, 2-difluoro-ethyl)-hydroxylamine
hydrogen sulfate (CI)
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(pet ether/Et0Ac=3/1) to yield

2- (n- propyDam no- 4- (4- hydr oxypi peri din-1-yl1)-7-

met hyl - pywoahj@4®9d] pyri mdine (1.2 g, 75% as a yel | omcyaiseali/ 06386 ( ESI)
na/z = 25 290 ( M+H) +.

2- (n-Propyl ) am no- 4- (4- hydraxypi peridin-I-yl1)-7-nmethyl-pyrrolidino[2, 3-
dlpyritnidille (CLII) - 132 - To the sol ution of

2- (n- propypam no- 4- (4- hydroxypi peridin- 1-yl1)-7-

met hyl - pyrrol of 2, 3- d] Ny jortidprogylgridnb-[ 1,3,5 Brigrin-2-yrm(),2-diflubtollicy- 50 i nL) were

:'(tj '(tj :ghedosﬂ)oﬁg’éf%g% g%(t f@ﬁg §p5§1;?’é%|&§‘”5 ‘%fﬁcéecg\/mgrg \%ég (\9?8 lrf;Lt égland

refilled w tihmhlydfdiﬂﬁjﬂ cBRB(3 lﬁL)Tdﬂeo(In meepmwﬂlwerremdad, addrihe ent

temperature for 48 h. The m iltered thro |I|ca el
D s rFytat Sromigls WA PRt el S cietih S ot fer Pl e O

purified by gi- ﬁfsbymﬁinummshf:mn@gr@wyd&wé\mmm{x; amnen@ﬂﬂo)geﬁo yl el d
2- (n- propyl)amno ég@é)er Nég/ %/ yrn1|d|no[23

G PRy R (61) g ey SRS b Pt Lofeta S (a m)

2- (11-Pr opyls)@.m;ra@sﬁ &‘éjélmﬁ%l(pm%j &ls@es s v, ?n)rﬁeztstwémﬂrﬁ@blam tiof 2, 3-

di pyri m di ne hydrochl ori d é}i

2- (n- Propyl )3a}ri3|(ﬁH ) | AdhyAd (hypl GE- & W}Ilﬂy)lﬁSITWE(FWIZBHM?jH] di no[ 2, 3-d] pyr
i midine (CLIgp, @Q%x@ 2 mol) was dissolved in H20 (10 nL) 15 and 0.5 M
HC1 solution in H20 (4 nL) and the solution was |yophilized to yield

2- (npropy?) am no- 4- (4- hydr oxypi peri di n-1-y1) - 7- met hyl - pyrrol i di no[ 2, 3-d] pyr
i mdi ne hydr%%%h%régge (525 ng) as a yellow solid. LCVM5 (ESI) mz = 292
(M+H) +. 111 VHz, I\/bOD) 8(pprr) 412415(|n 2H), 380382(m
111), 3.40 (AN-(ADiBetfylhin ‘ i 3,510y 133

2H), 3.02 (t 284(s 20 3H) 186 1,90 (in, 2H),
1581632(|d”3’é]t q‘g“me m 2H), 0.97 (t, J = 4.0 Hz, 3H). Exanple

79: 8 Exim@t%yl 2- (pr opyI ar ni no) - pyrrol i di no[ 2, 3-di pyrimdin-4-yl)-8-
25 azabi I Ex .80 .
8-(7-net

azabi cycl ol&inﬁetﬁhaﬁrﬂmvi?mek hh&:ﬁclﬂmﬁﬂedd‘d)e’ (CLVI ) - 133 - CXXI'V ~ HOHO

¢l
NJ§N CH3NH-OCH3 ‘HClI

\/\EAN/)\

Cl  DIPEA, EtOH

CI

Scheme 37

20 2-Chloro-6-N-(n-propyljamino-[1,3,5] triazin-2-yl)-N, O-dimethyl-hydroxylamine
(Cll}
2,4-Dichloro-N-(6-n-propylamine)-[ 1,3,5]triazine (XXIII) (18 g, 87
mmol) was dissolved in acetone (100 mL) and poured into ice-water (50 mL) to form
a very fine suspension. A solution of N,O-dimethylhydroxylamine hydrochioride (9.3

25 g, 95 mmol) in water (30 mL) was added, while keeping the temperature at 0 °C (ice
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[r-/HL0%d/ C Et 0Ac, AcOH 1 CLIV Schene 53

8-(7-Methyl-2-(propylam no)-711-pyrrolo[2,3-dipyrintidin-4-yl1)-8- 5

azahi cyciwo.2812l47e9bai t - 3- ol (CLIV) To a sol eCcirars2afi/062386

2- (n-propyl)am no-4-chloro-7-nethyl -pyrrolo[2,3- dlpyrimdine (CXXIV) (1.0
g, 4.5 mol) in n-butanol (10 nm.) were added DI PEA (1.0 g, 7.8 mnol)and
8-aza-bicyclo[3.2.1]octan-3-0l hydrochloride (1.1 g, 6.7 mmpl). The m xture
was stirred at 125 C for 16 h. After cooling to roomtenperature, water 10
(20 ) was tadgets thandixting 2N NGOH el4wals, Seximartachddéd drofsti®ha a(@ex 50 nl).

The conbi ned ,organic | ayers re washe r and then .w a brine

sol uti on, aﬁ@“&gglg’d@% (AP IBHE“VR%{?@% d%n\gi \}eé”ﬁ'i‘%“\‘/\i’égrsgnf’i%ﬁved in

\(/acuo aﬂd ; fEB@ (;ﬁAlaaték};%am tdn@ﬁiaduearwaf@r ditiohilesd nkiy af $0ersh Thekésamane hr omat ogr aphy

pet et her/ Et 0Ac

8- (7- met hy1- pzece%ﬁatsﬁwéalfplﬁéyﬁ’m%wbe&wa thovater 43 70 M aiendyipg oger 15

EEZCIE\A/EI ?xégll g)[ %al%m%] %ﬁ&rﬁl@uﬁd&'hlgﬁ%u\ﬁn £ RAQ M. (62 4ol Bhidd)-[a3, Friahow sol i d.
Z -

8- (7- Met hy| @lw&r@nﬁswwﬂwm}mﬁ%ﬁ il ABrfOP2 vas ipirdianm ehhHe BOWAES-- 8-

azabi cycl o] 3.Asd iog§ an-3209 MEhY) 20To a sol ution of

2- (n-propyl)am no-4-(4- hydroxy 1-aza-

bi cycl o[ 3. 2. 11octan-1-yl1)-7-met hyl -pyrrol o[ 2, 3-d] pyrim dine (CLIV, 1.00 g,

.27 rrunol) 40 EuBAE (0Bl RS A0 RO E Gl R And oA O (3 )

The nmixture wa tToh apparatus. Thé 'system was
evacuat edo anizirwfétfhhh’dfen’fwrt?h(G’Wﬂrogen The mixture was stirred at anbient

tenperature for 48 h. 591 2 aS.... it SL0\ g Of
silica-gel on a glass- ;l;nﬁ"érc’f@%eo% ?I%a’%izéé){}\%g{@g[n 3%?#4%?3?&%(}% he residue
was purifi ediubgth:ﬂﬂe[dlhawl@xmmcﬁhk Hest dgmaphl, N-SneAvliportsalia)ine o yiel d
8- (7-net hyl L i .
di pyri m di n-é-% - -a ?@%/%Eio’dy%ﬁo Zﬁfglg{iglﬁ-%é (3(%'8&/) qs(]%edﬁd aLtoo S% yi el d)
as a yell ow f&o]ﬁld The soivent was then removed under reduced pressure. The residue was
8-(7-Aethyl- i rrol d ni 1) - 8-
azabi Cycﬁ‘g il(/g 8:‘#).% gg() rﬁ%}vg% 1]3; Ea( é%ﬁ% U)ynd tBen Wllfhaérll%
8- (7- Met hyl -sBl-u(@f prﬁlé)rihdiﬂz)st-l)pydha'd)dnledi\mﬁpz "Bheckbb)ﬁnﬂ xﬂﬂsdeme\%édylﬁ()er& 5
azabi cycl o[ 3. 2. 1] oct an- 3 ol . ssol ved in H20
(10 nit) ande%'.ca Wﬁﬁ‘iﬁe%ﬁ%mﬁ‘ Eﬁ“’%scﬁ“b'??g% ??llﬁ‘ﬂﬁf‘f Cl“)ﬁﬁ’d otgﬁg %ol ution was
gyc()r;hl I ﬁ e? (DQWM%bGIl—m/l to 5/1) to ylekli 4(1;] -(2- d1methy}gmmoethyl)'ammo -6-N-(n-

met - Z- am _no rroli m
azabi cycl of ?f‘ipygf“ﬁl’f‘f’ﬁh?’ﬁ]tﬁi’ﬂ Ao P“ie ééf ‘(@E‘J\)‘P’g/ ‘%gﬁ%ﬁ és) %)a yeI | ow
solid. L&WVS (ESI) tr|/z 318 (M-|)+ 11 1 NIVR (500 M-lz DIVBO) 5 (ppm 4.55
(br, 2H), 3.90 10 (s (t, J= 6.5 Hz, 2
H), 3.00 (t, 43N-£2- @rr@et{:ﬂamzgpﬁ/izyl)gmgg-Lf &- (rigl_q)pyl)gmgq [( d 5]tg:aznr20fl)|4¥ O'ZH)

% 9? é aZS (%mé}ﬂ)ldhytlm@%zﬂﬁel:)%@hl&rd@?(])(@ 111), 1.49-1.54 (m 2H), 0.92 (t,
N (2- (Pro,pen 2- yf | am <hb1 (? @vﬁ@thylpmpwhﬂb'@[nzo Sty PRI y1) - N, O- di net hyl h
ydroxyl am ng, Al b Hhydroxylaming (610 me, 2.1 mmol) was dissolved

N- ( 2- ( Pr Opeﬂ ,g,@k‘tf{ll i - 9 fﬁh&% Fa)y ﬁ amme d mg,rl mmrrlaon)_xza_sy 15)5(_) Kle b- di met hyl h
ydr oxyl a@¥ nan Hy(a(ban);ﬂnﬂ@e‘S I(/I@]gueQ)ts HCl soiutmn (6 6 mL) and the solution was

lyophilized to yield 4-N-(2-dimethylaminoethyl)amino-6-N-(n-propyl)amino-

[1,3,5]triazin-2-y1)-N,O-dimethyl-hydroxylamine hydrochloride (CIV, 630 mg) as a

colorless oil. LCMS (ESI) nvz = 284 (M+H)". 'H NMR (500 MHz, DMSQ) § (ppm)

10.55-10.88 (br, 11), 8.70-9,10 (m, 2H), 4.37-4.43 (m, 5H), 3.76-3.87 (m, 7H), 2.84-
30 2.88 (m, 6H), 1.60-1,64 (m, 2H), 0.94-1.02 (m, 3H).

Example 49:
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Schene 54 2-('ropen-2-yOantino-4-chloro-7-inethyl-pyrrol o[ 2, 3-di pyrimdi ne
(CL VI1) Under a nitrogen atnosphere, 2-(t-butyl-dinethylsilanyl)am no-4-
25 chl or owo-2etdryd99pyrrol o[ 2, 3-d] pyrim di ne (CXXII1) (7PETQIS2®5/052886 ) was
di ssolved in DVF (100 m ) and 3-iodoprop-1-ene (6.38 g, 38 mml) was added.
The m xture was cooled to O Cwith vigorous stirring, then NaH (1.5 g of a
60% di spersion in mneral oil, 38 mnol) was added. The m xture was stirred
for 30 mtt, and water (50 nL) was slowy added to quench the reaction. The
aqueous mxwme?,\(\am Mxttwaﬁf@eﬁlﬂ SXMropyladbine-6-NMA-froffend-300 L) and the
organic | ay , and then with a brine solution
(100 m.), o i ] AFter evaporation, 8.6 g of a
yell ow oily x@ﬁpﬁg@ was i soI at ed Th| S rraterl al was di ssol ved in Et20 (100
m.), and concentrat ed hydrochl or| c acid (20 nL) was added at 0 Cwith 5
stirring. THeN#: dethi prolr 2D pronyd)-gnajpo-AN-LpropyJapuno- 10 i . The

m xture was r@ztsvn@m@ D DRG0 HhincddrolNoABRQEGP00 L) . The or gani ¢
| ayer was separated and washed with H20 (150 nL) and with a brine solution
(150 nL) and dried over anhydrous Na2804 The sol vents were renoved in
vacuo and the resul yant @@@Hsdue was puri f| ed b)qacflgghcﬁaol um chr omat ogr aphy

(pet ether/Et0Ac= 10/1 “No 5/ 1) |l§
2- (propen-2- Aam no- 4- ro-7- Frethyl roI o[ 2, EL} yrim di ne (6 g, 100%

yi el d) asayellowsolliL — (ESH) rn/z --- 2R3 [ MtH) +,

N- (2- (Propen-2-y amNnoN Fhet hyI PRIOHO! 0[2\36/\|qur|Nm qrn\/4\)(1‘}N 0- di met hyl h
ydroAyl am ne (CL VI HI) 15To
2- (propen-2-yi)am no-4¢ehl or o- 7- met hyl - pyrr ol 0[2 §Vd] pyrimdine (CLVII, 500
ng, 2.38 mmol) were added n-but anol (‘5 m.), potassium carbonate (1.64 g,
5.0 eq.) and N, O-dirnethyl hydroxyl Mdrochl oride (923 ny, 4.0 eq.).

The m xture was stirred in an autocl ave equi pped with a stirrer at 100 C
for 8 h. After cooling to roomtenperature, water (20 inL) was added, and
the m xt U¥ e #kg3- ﬁ@NM!na'cﬁ(édolvﬂ-ymp@ﬂAam(n@-&Nzﬂ}pmy!)mﬂ?he[ tonabiimed or gani c

| ayers vere v CQ%;:I ,e’th o lmangzd yﬁ,{h a brine solution and dried over
anhydr ous Nazy “ﬂ'n g yven el‘( hen renpbved in vacuo and the resultant
resi due was purified bgznrbfoashl ({@qlrepytendin)d bASGgnApRy DERE-dietthel-/ Et 0Ac=311)
to yield .

N- ( 2- (pr opeY9oYaRE KaDAILTRA DIPL: BZ 40, 10y FOmaton-28d ¢4 "M di met hyl - h

ydr oxyl am ne HEEidzb12-yIRkOpang,- a;ﬁlﬁe/qJZHyﬂeﬁ,bgzahc Chem., 2005, 42:1011- 15) (732

hNijfz)g(S{ g Zﬁédl%.rg(ghngﬁtéﬁg?é&b)@%rh%gtle tzl’()gg& P(%rlklhm ?er this t?/ne) the NO- di rnet hyl

N-(2-(Pr Operslolgely'\v)a@-feﬂioﬂ@ft7nd€ﬁfeh%|ed pﬁéﬁsﬁaﬁi afhd r3thpWat dk@ivad4r y1) - N, 0- 30
di nmet hyl - hydr o %I amne (310 lu was di ssol ved in H20 (5 nL) and

0.5 M aqueodi e%i“@?ﬂﬁﬁzqﬂzng) Wﬁ§hed Eals \‘@?ﬁé@d?wll%waqu%m4 ized to

yield N (2- The solvent was removed under reduced pressme The cmde product was purified by
(propen- 2-ypam no- 7- net hyl - pyrr ol OL@' rimdi [ N, O- di et hyI hydr oxyl a
m ne hydr ocAlR8Yqodeny ehrametogsamy M ‘?f'ﬂéﬁ %Dﬂ‘éﬂ)’iedd%( £68% in/fz = - 136

20 methylimidazol-2-yl)-propyl)-amino-6-N-(n-propyl)amino-{ 1,3,5]triazin-2-y{)-N,O-
dimethyl-hydroxylamine (CV, 210 mg, 22%).

QJ

4-N-(3-(1-N-Methylimidazol-2-yD)-propyl)-amino-6-N-(n-propyl)amino-{ 1,3, 5] triazin-
2-yI)-N,O-dimethyl-hydroxylamine hydrochloride (CVI)

25 4-N-(3-(1-N-methylimidazol-2-yl}-propyl)-amino-6-N-(n-
propylamino-{1,3,5]triazin-2-yl)-N,O-dimethyl-hydroxylamine (CV) (210 mg, 0.63
mmol) was dissolved in H>O (10 mL) and 0.5 M aqueous HCl solution (1.3 mL), and
the solution was lyophilized to yield 4-N-(3-(1-N-methylimidazol-2-yl)-propyl)-
amino-6-N-(n-propyl)amino-[1,3,5]triazin-2-y1)-N,O-dimethyl-hydroxylamine
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248 (M+H). 1H NWR (500 MHz, DMSO 5 (ppm) 12.60- 14.80 (br, 1H), 7.70-8.70
(br, 1H), 7.06 (s, 1H), 6.55 (s, 1H), 5.90-5.94 (m 1H), 5.31 (d, J ----
17.0 Hz, wo2p12%0749%9(d, J= 10.5 Hz, 1H), 4.06 (s, 2H), 3P84/US201186)386 3. 70
(s, 3H), 3.53 (s, 3H). 5 Exanple 83:
N- (2- (Propen-2-yflam no-7-net hyl - pyrrol ol 2, 3d1pyri m di n-4-y1)-0-net hylhydro
xyl am ne (CLX) Exanpl e 84:
N- (2- (Propen-2-yDani no- 7- et hyl - pyrrol of 2, 3d1pyri m di n-4-y1) - 0- met hyl 10
hydr oxyl ani redivgldpodhlCanj 16 nfeglhd yello§-oi HNLGME GiSKBoleni35351+H)". 'H
)':';l( gm( E;OFE%I%{%?MH O st iy A% 45 9 3k 2o SR PY b B i - iy Y)s7 O yet hyl hydro
(278 (2) Pr Opgn 1(gr Yﬁﬁm'im—a%-(ghbﬂy l@-zﬁdmmemzrml B (@, gﬂg]msrz 10 @i, nE), gS (CLVIT)
ny, i ssol ved_in n-butanol, and potassium carbonate
(2.2 g, 5. oiéaqua§a2éﬁd%¥%@ %QHQSQyIanlne hydrochlorlde (768 ng, 4.0 eq.)
were addegl. The m xture was stirred in an autoclave equi pped with a stirrer
at 100 C for_12 h. After cooling to roomtenperature, water (20 nL) was
added, and tB¥ampesddiyre was extracted with EtOAc (3 x 25 nL). The conbined
organi ¢ | ayeLs. (WL RieMRHNRAz29 - M- hBhWRhRlo- @N%%r&%h&lﬁﬁnﬂi 8kQ4pin-and dried
over anhydrous Na2SO4. The solvents were renoved Tn vacuo and the resultant
resi due was YpoiOr¢iag hyfdreg &Y chr omat ogr aphy (pet et her/ Et 0Ac=5/ 1)
to yield

E le 52
N-(2-(pr enfﬁwlganlno 7-met hyl pyrrol o[ 2, 3d] pyri m di n-4-y1)-0-net hyl - hydr ox
yl ani ne 4(87(4 MI -NAethyiimidgyol-224)-methylamino-6-N=(n-propylamino-[1,3,5 Jtriazin-2-

N- (2- (Prope 9_% @EE WK &S! leﬁldln 4-y1) - 0- net hyl hydr ox
yl ani ne hyd&ggNh’IY)_ng 2 ; E}ﬂmeﬂ dfogkiglige il

N-(2- (propen-2-yl)am no-7-net hyl - pyrrol o[ 2, 3d] pyri m di n-4-y1)-0-

met hyl - hydr oxyl ar ni ne, (37 , 1 59 ) was di | ved~i,n H20 (5 nlL) and
0.5 M aqueous HCl so utméﬁ ({ nna t he SO|U?§%WK§%SH1yOphI|IZGd to
yield N-(2-(propen- 2-kl)amn dt /\ﬁé hyl - pyrrol o[l 3

dj pyri mdin-4-y1)-0- g hyd roxyl &nmr ne hydroch|or de (383 ng) as a white

solid. LCMS (ESIM~1fg =y +5 A% % 8 (ppm
12.40-13.00 (br, 1rol s 1 oo 1), 7. 04 (d, 103 etk 10 6. 49
(d. J= 3.0 Hz, . '5.94:5.99 (ii, 1H), 5.32 (d, {9 138 Hz, 11-1), 5.17 5

(d, J 10.5 Hz, 1ro 4.04 (s, 2H), 3.85 (s, 311), $Y81 (s, 3H). Exanple 85:
N-(2- n- Propyl am no- 7- met hyl - pyrr ol oded€3gi r ni di n-4-y1)- N, 0- di met hyl hydr oxy
|l amine (CLXI1) 10 Exanple 86: N (2-n-Propyla mno -7-nmethyl-pyrrolo 12 ,3
dl pyri m {¥i n-4-y1)-N, 0-di net hyl hydroxyl a m ne hydrochloride (CLXII1) p-

CLXI I Scheng_f ?] N]ﬂ?ethyhmrdazo[ 2-yD)-methylamino-6-N-(n-propyl)amino- [ 1, 3 5 ¥ :azm -2-
N- (2- n- Propyl am no- 7-"net hyl - pyrrol o[ 2, 3c8 pyrlnlgln- - O-t hi net hyl hydr a

gl am ne ( CLXIMN O-dimethyl-hydroxylamine (CVII)
2-Chloro-6-N-(n-propyDamino-[ 1,3,5]triazin-2-y1}-N,O-dimethyl-

hydroxylamine (CII}) (1 g, 4.5 mmol), (1-methyl-1H-imidazol-2-yhmethanamine (600

20  mg, 5.4 mmol) and K;CO; (1.24 g, 9 mmol) in EtOH (50 mL) were heated at 100 °C
for 16 h. The reaction mixture was filtered, and the volatiles were removed under
reduced pressure. The residue was dissolved in EtOAc (100 mL), washed with water
(30 mL) and then with a brine solution (30 mL), and lastly dried over Na,S0O4. The
solvent was removed under reduced pressure. The crude product was purified by

25 flash column chromatography (DCM/MeOH=20/1 to 8/1) to yield 4-N-(1-N-
methylimidazol-2-yl)-methylamino-6-N-(n-propyl)amino-{ 1,3,5]triazin-2-y1)-N,O-
dimethyi-hydroxylamine (CVII, 650 mg, 47%).
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The desired compound was prepared from

4- chl oro- 2- n- propyl am no7- net hyl - pyrrol o[ 2, 3d] pyri m di ne and

N, O- di nretwpl20teyduadgy| am ne as described in Exanple 73. PCURS2¢1ES86238611 z =
250 (M+H) +. NWR (500 MHz, CDC13) 6 (ppm 207.70 (s, 1H), 7.02 (s, 1H), 6.52
(s, 111), 3.82 (s, 3H), 3.67 (s, 311), 3.53 (s, 31-1), 334 (t, J8.5 Hz,
2H), 1.54-1.59 (m 2H), 0.93 (t, J=8.5 Hz, 314). Exanple 87:
N-(2-n-Propylamno -7-nme thyl-pyrrolo[2 ,3dlpyrimidi n-4-yl)-0-nethyl25
hydr oxyl am neN(TINONYviidasopl e)88thyldhiG@ 6 V- P o pyl oo o~ [1:3F rdagpk 2-pyrro | o[ 2

(L Tpyrimduns 4ovT); 0 e 1 il vor oyl am e, fvdrochlor i de (GLX) aLXI v

N- ( 2- n- Pr opy! am no- 7- nrm_nym1Mryn;a11@{zarﬁsﬂlbmruymmd NGy pyDaingiet hyl - hydr oxy
| anti ne (CLXI Y) 5The desired c

47 hl or or 2- Y BB AR N O iRt oy B gt el Bh o8] it A

0- net hyl - by Y1 Beamm i+ ES = 236
(MEHD - 11?- %ﬁ%ﬁ%&%fé‘ﬂ%@ @ﬁ%g%ﬁd 0.6 achﬁm bRtid3(s. @'ﬁi(lo (s);ltdﬂi i 153, 05

(s, 1H, 6. @Plve@nwmubjesfeé@ lv@phﬂsqagongmédw((@ﬁ)mt‘y 1@6(*&%%12311#4), 334 (t, 1=

6.5 Hz, 2H), 0- I a Z 1m | 89:
N-(2-n-Pr opyrpézlidrlrlyl:’%811‘I %ZN!(I% O%W n?]go ?3163 é]tmn ‘]1;/% fyﬁr)r?qddljlzriI 4§§911)hy%§r al?rlnﬁee( CLXVI)

Exanpl e 90: hdeOClﬂNr»l@eZ(QWﬂriﬁﬁynﬁr@F héOI?Ll??éP%yLCWr(E%D@[/? 387 W}I i di n
4-y1) - hydr az; (9&1@3{
N-(2-n-Pr opy am no- (} g t-ﬁ%) ?%é %@@c 4 5 (Flr’rfﬁ?ﬁwlglﬁ% nhygl)' a2| ne (CLXVI)
10 7.70 (m, 2H), 4.87-4. 91 (m, 2H), 3,75-3.89 (m, 9H) 3.31-3.40 (m, 3H), 1,55-1.56 (m,
2H), 0.85-0.96 (i, 3H).

Example 53:
4.6-Bis-(N-(2-dimethylaminoethyamino)-[1,3,5]triazin-2-y1)-N,O-dimethyl-

15 hydroxylamine (CIX)

Example 54:
4.6-Bis-(N-(2-dimethylaminoethyamino)-[1,3,5Hriazin-2-vD)-N,O-dimethyl-

hydroxylamine hvdrochloride (CX)

HsC._ O—CHs | HaC O
N N
L, ™ X
e N N
N PN N
C,)\N/ - KoCO5 / EtOH ~ \/\‘}‘ N7 T/\/ ™~
H H
XXX CiIX
20 Scheme 40

4,6-Bis-(N-(2-dimethylaminoethyl)amino)-[ 1,3, S]triazin-2-pl)-N,O-dimethyl-
hydroxylamine (CIX)
' N-(4,6-Dichloro[1,3,5}triazin-2-yl}-N,O-dimethyl-hydroxylamine
25 (XXX) (7 g, 33.5 mmol), N,N-dimethyl-ethane-1,2-diamine (6.05 g, 68.7 numol) and
KoCO; (10.2 g, 73.7 mmol) in THF (250 mL) were heated at 70 °C for 5 h, after
which time the solvent was removed under reduced pressure. The residue was
purified by reverse flash column chromatography to yield 4,6-bis-(N-(2-
dimethylaminoethylamino)-[1,3,5}triazin-2-y1)-N,O-dimethyl-hydroxylamine (270
30 mg, 3%).

-110 -



20To a solution of 4-chloro-2-n-propyl am no-7-nethyl -
pyrrolo[2,3d]pyrimdine (CXXIV, 1.0 g, 4.5 nmmol) in ethanol (70 nL) was
added hydweznrea7¢dd i nL) and the m xture was heated at refriuszed/ 6386 3 h.
After cooling to roomtenperature, the solvents were renoved in vacua. The
residue was purified by flash colum chromatography (CH2C12/ MeOH=30/1) to
yield N (2-n-propylam no-7- 25

met hyl - Pyrrol o[ 2, 3d] pyri m di n-4-yl)-hydrazine (CLXVl, 1.0 g, 80%yield). -
139 - N (2-n- Pr opyl anti no-7- met hyl - pyrrol o[ 2, 3d] pyrinlidin-410- hydrazi ne

RIY((erO(r:]h:D?(rJIpSI’ am h (l%_pd"”etﬂﬁ’kfmmoeﬂd (% a'ffﬁm)sé]l’ ”l’%”ﬁz ﬁ’l)ﬂ’ gj)ﬂ'?ﬁ'%_r azine 5 (460

ng, 2.0 mmlh)ydmagmdbrséﬁﬂw@dbﬁah (€20 (10 m_) and 0.5 M aqueous HCl sol ution

4 inL), and the solu li.ze

(N-(2- n2 pr opyl ani no- 7- %Té%ﬁsyﬁ? %\egf" “’é’t?fg\yb?ﬁak ﬂrﬁzls]@'f?mﬁyyd} N e

?)5/8{)0;\:/2{'2 of i dﬁnétﬂﬁ&yﬂi@o}cyl&rﬁi}g (JDRGSI)Qﬁ\gS] O%Imﬁo})?bgl\éﬁssgﬁ%)n Hjﬁ)a@g ;aﬂagﬂd gE/H'I;) 5 ]HZHNNR
i1y, 6 51 (on uoy RO Bhuigpg et 3aa fiekesgfyoulen G ppheiyd Vipgg T 61 (i
210 5,0 B gkl diasbunteh g M Ao pop a0
N- Met hyl - N- (24 ‘i’?xﬂf‘%wgé‘%‘? ‘r)Iil 2%%%9@ aﬁf’rc?}&}‘(’ff e Sﬁplﬁiﬁ@tsﬂlnd? n-43y1) - hydr azi n
gcﬂ)é?nre Oggl Ogl(\)/fiﬁ)( CEPRER (sod3lrd BRNONEH SIS roNo- ot GodNZrr), M 1785 MCLXVI 1]

N- Met hy 110 @D p-D P mamibncd- O1-3rdd iyl Br 3-8 6] BHpyri nti di n- 411) - hydr azi ne
(CLXVI 1)

Example 55:
4,6-Bis-(N-(pyridin-4-ylmethyl)amino}-[1,3,5}triazin-2-y1)-N,O-dimethyl-
hydroxylamine (CXT)

15 Example 56:
4,6-Bis-(N-(pyridin-4-ylmethylamino)-[1,3.5]triazin-2-y1)-N,O-dimethyl-
hydroxylamine hydrochloride (CXIT

H;,C\N/O—CH;,, H,N | o HsC\N/O—CHa
A N A
Y JEN
| -
CIA\N/ cl DIPEA / EtOH l 2 N °N tl\i | =2
N. = H H =N
XXX CXI

Scheme 41
20
4,6-Bis-(N-(pyridin-4-ylmethyllamino)-{ 1,3, 5] triazin-2-yl)-N, O-dimethyl-
hydroxylamine (CXI)
N-(4,6-Dichlorof1,3,5]triazin-2-yl)-N,O-dimethyl-hydroxylamine
XXX) (1 g, 4.78 mumol), pyridin-4-ylmethanamine (1.14, 10.52 mmol) and DIPEA
25 {(1.85 g, 14.34 mmol) in EtOH (80 mL) were heated at 100 °C for 16 h, after which the
solvent was removed under reduced pressure. The crude product was purified by
flash chromatography to yield 4,6-bis-(N-(pyridin-4-ylmethyl)amino)-[1,3,5]triazin-2-
yv1)-N,O-dimethyl-hydroxylamine (CXT) (450 mg, 27%).
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To a solution of 4-chloro-2-n-propylam no-7-nethyl- pyrrol o[ 2, 3d] pyri m di ne
(CXXI'V, 800 ng, 3.42 mmol) in n-butanol (5 inL) was 25 added potassi um

car bonat ew020267¢9995. 0 eq.) and net hyl hydrazi ne (630 ngpCca/U32@a/0$238d he

m xture was stirred in an autocl ave equi pped with a stirrer at 100 C for 15
h. After cooling to roomtenperature, water was added (20 nlL), and the

m xture was extracted with EtOAc (3 x 25 nL). The conbi ned organic | ayers
were washed with water and with a brine solution, and dried over anhydrous
Na2SO4. The £OB%aNt By\EBH-€-yinetbdRmino)-f EROMEaEIR-2-y)at Galimarty/t he resul t ant
rD(Ca:;\S/}dI\/gSH:?SII %jro%ngginéf)é]mdﬁwm,e (8IVHJm chromat ogr aphy (pet ether/Et0Ac-3/1 to
N- net hyl - N( 2- n- propyla,mm@ﬁ\?(pyatmyd yimethiy Dhra{ngd)-AcH, Pyfakimi ey ipnNgy 1) - hydr azi ne
(CLXVII1, 22Q ., . 36% % ]

N-Al et hYa- Ndclzgﬁyiawéwlamfﬁé@f et hye- (5frrgp 1ves dassied i AR Y0- hydr azi ne
hydr ochl ogi dgd ()%la?ﬁ)eous HCt solution (3 84 mL), and the resultant soluhon was Iyophilized

N- et hyl - N-( 2- nh%rogy anm no- pyrroI023d]

7-
hydr azi ne (220 isg-(rywist 4%@6%{%&?%63 Hriggiy (Y!Qd“ afb“e%'é 0.5 M

aqueous 10 fﬁgam,i BMMe@@d&ghl&’r@e (mnqg)tala% ém\ugdlanm ES phizl-ized to yield
N- et hyl - npr opyl am no- 7- net h rroI 2, 3d] pyr i n-4-y1) - hydrazi ne

hydr ochl ori dM )&IPWMMSOQWZaM‘?@Db émm) 9 189 )(7E?§r$ 297@2 235 (M+H) .

111 NWR (50 IBI\@ 1 6. 67
1H), 3. 65 (05%2 %(Sazé)pgg%36§§‘§3§P195§E§4H§5%§(572g E?n 2;)'), 0. 95 Ets
J= 7.5 H&Q) 3H). 15 Exarrple 93:

NN- Di et hyl % - § %ﬁ propyl ar ni no- 7- met hyl - pyrrol 012, 3dl pyri m di n-4-yl) -

hydr azi ne ( anple 94 20
N, N- Di met hy J.0NBist[R-{3-1f y i B h§.5tpyai ! pythiyli di n- 4-y1) -
hydr azi ne hyhdroc I Ol’l XXI) N -N CXXl VCLXX Schene 60 25
N, N- Di et hyl | am no- 7- net hyl -pyrrol o[ 2, 3d] pyrim diit-4-y0-hydr
azi ne (CL/t\Bxample 58: To a solution of
4-chl oro-2-n- g ' imdine (1.1 g, 5 nmol)
and 1,1-4& PP Loh G Y P g eD I Ll s Sxate {30 nal) was added
xphos (622 rrﬁzdm&wmme)lwdmaém@@m(@ﬂiﬁ ng, 0.5 mml) - 141 -
ch\N _O-CHs N HaC\N/O—CHa
N)%N H,N 0-CHs NI)\\\N
Cl/&N/)\CI DIPEA/ EtOH CHs_o/\/\rlxl)\N/)\fT}/\/\O CH,
H H
HAX CXI

Scheme 42

20 4,6-Bis-[N-(3-methoxy-n-propyl)amino]-f 1,3, 5] triazin-2-yl)-N, O-dimethyl-

hydroxylamine (CXIII)
N-(4,6-Dichloro[1,3,5]triazin-2-yl)-N,O-dimethyl-hydroxylamine

(XXX) (1 g, 4.78 mmol), 3-methoxypropan-1-amine (936 mg, 10.52 mmol) and
DIPEA (1.85 g, 14.34 mmol) in EtOH (50 mL) were heated at 100 °C for 16 h, after

25  which time the solvent was removed under reduced pressure. The residue was
dissolved in EtOAc (200 mL), washed with water (50 mL) and then with a brine
solution (50 mL) and lastly dried over Na;SQs. The solvent was removed under

reduced pressure. The crude product was purified by flash column chromatography
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and Cs2CO33 (2.45 g, 7.5 mvo). The solution was degassed by bubbling argon
through it for 10 mn using a syringe needle. The m xture was then stirred
at 80 C fwop2812m7498bt er cooling to roomtenperature, wat@cTissoiadasds (20 )
and the m xture was extracted with Et0Ac (3 x 40 nL). The conbi ned organic
| ayers were washed 5 with water and with a brine solution, and dried over
anhydrous Na2SO4. The sol vents were renoved in vacuo and the resultant
residue was purified by flash col um chromat ography (DCM MeOH-30/1 to 5/1)

f\fdyi e|t g :\L '&pel (egleu’efhyl ac?tate =5/} t(7) 1/2) to yleld 4,6-bis- I[N -3 mggloxy-n—plopé/l)amjlo] v

i met hyl -N - ani no- yrro m di n- 4-ye- hydrazin
e (CLXX, 100ldg) mg@@w}ﬁﬁﬁdo dlﬁ%%b’@f‘%‘?&)’}an &?)(Cﬁ if ] 8

1V, N-Di ntet hyl - N - (2-n- propyl ai n| tio-7-inethyl- pyrrol o[ 2,34pyrinlidiit-4-yl
) - hydr azi ne %/'dr ochl oride (CI XX

met hyl - N - (26 Bﬁr[afpfﬁweﬁ#iommw)ﬁw%ﬁ19 ol qz!- %aww.dmram y1) - hydr azi ne
(100 ng, Eryg, 1120 (5 tril) and 0 5 M aqueous 15 HC
sol ution ?141 Jl”g% %ﬁggﬁﬁﬁégﬁlﬂv@s | yophilized to yie

N di met hyl - W ( 2 npr op$:b-&is-ReCrmathenyn pwv%plef 413, Sat]rlﬁ@lmwihﬁqﬁ) 4-y1) - hydr azi
ne hydrochl o Il I 24 (I\/H—i) +. 1H
NVR ( 500 M—E&Ihﬁggé%’g]éﬂ?‘)am (%‘XYI? cgg" 4Q1'6 mm!ﬂ% élggiv):d fnrllié) o % 0 He.
111), 3.66 (ang 03H aql&on-SHCtaohumnTZUS‘l IHL) aQHhe rezulmf (%“UOGH)"*S lmpwzeﬂ 72 (m
2H), 1.01-1.04. A2 1) on

Opi 0i d- | nduct%e{leg ﬁg(’i Ib%g‘%l (3% @%?mgﬂ Cﬁﬁmmoﬁ[f ?%na(}n @W@%nét??ﬁxvm iy
experi mends haﬁroeylemmmhgdioduoncac(d;éﬁ gl mg wbreheilULEMY dRlonzantlfal care and

use approved C | s t I i e 25 and
Use. ot ¢ MDA RDE NI M3 GrrmlPhlobts soRBar b R e

admi ni strat ing, drugss (WenNe, Rssbidpahed H)03. pl-2ehys 0D APh, dhabbzrs for a
m ni mum of 60 m nutes, or until animals were no | onger restless. Each

ani mal was do&edn dh’ nor phine sul fate (10 ng/kg), dissolved in sterile

wat er at a concentration of 10 ng/nmL (supplied by Baxter Healthcare
Corporation), via injection into the jugular 30 vein catheter over a period
of 5-10 d&cdhample 59: Conmpound (XXXVI) was di ssol ved in 20%

hydroxypropyc!sﬂ%v GEX L85y AR QYR PAMEHRPI, s oz - EONOROLdAsth@n of 0. 45
ng/ mL at pH'™S A'rI{?Jel(rP a %elrl 5d of 5 m‘nmcgrrpound (ZXXXVI) | abel ed as cnpd

(A), was ad infusion into the jugular vein at a dose of 0.10
mg/ kg/ mn faf,, and then at a dose of 0.30 ng/kg/mn for 20 mn (e.g.,
20 M./ m n/O0. to y| eId 0 03 rrpk/rnln ) After 20 mnutes 1of i nfusion

rat

at this dosé $trany e ] A : =Y p s were
given a wif ol | oned by a post study anal ysis of rat
heal t h a%g H)L( hrn%% &ro}’(hl&%el " ilation data indicate that conpound
(XXXVI) signifi cant Ey re\éﬁrsed i d i nduced rigspi foatcagy depression in rat
conpared to vehicl'@ “REs is‘“bh‘jm@@us/trat ed in FiljJure 1. 10 Exanpl e 96:

Ef fects of Morphine ahd Conpound ) on Bl oog-&gses in the Rat

Rats with pre- cannufy d jugutar—vert and fenprall afterial catheters (for
admi ni strating drt;tg’L 1obt aPRENG'Bt ood (\f\ r‘%s ctivaly) were

obtai ned from Harl an | aboratories and kepf e amHTaI ility at

Gal | eon Pharmaceuticaks 15 until the experinmental cggocedures. Al animals
experinments were carried out according to the US | aw on ani mal care and use
approved by Gal | eon Pharnaceuti cal s Selmm@3 Each ani mal was dosed with

nor phi ne sulfate (10 ng/ kg), dissolved in saline at a concentration of 10
ing/m, viainjection into the jugular vein over a period of 20 seconds
with a 20 semmﬂs fN- agmlmropw@wmmmmmméﬂ BT tnzin-8-1oY. Ghiimerglo

adm ni str, tI’O @ﬁg} sanples of arterial blood were aspirated from
the fenoral Mgy pre-heparini zed syringe. The sanples were

anal yzed on Radl orret eiN-@,68Blchielog k3.8 D0 zimBPrai)eN, @Oﬂnletpﬂ@drq;b{anglwoz and ot her

por ?Ef;?ne{Znﬁﬁbéf{ﬁ%9%?@9%1}0@?Q%{Fﬂﬁtx@ﬁd-ﬂl"wm RyBheflfiddt o9\ ter e 7 epl acec

mmol) and DIPEA (1.85 g, 14.34 mmol} in EtOH (50 mL) were heated at 100 °C for

16 h, after which time the solvent was removed under reduced pressure. The residue
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(-300 M) slowy flushed back into the fenoral arterial catheter of the
rodent to 25 prevent anem a and/or dehydration. Morphi ne was then

adm ni st ewecdod4®9om nut es | at er anot her bl ood sanpl e wasTiBz@EN/ 062386
After a period of 5 min fromthe adm nistration of norphine, conpound
(XXXV1), | abeled as cnpd (A), was adm nistered via infusion into the
jugul ar vein at a dose of 0.1, 0.3 and 1.0 ng/kg/ mn (dissolved in PBS
buffer). The 30 infusion started at t = 15 m nutes and ended at t =35

m nut es. Ar tvedsididsolbddia EtQAas (280 ally swshatwitl wedr @0 nili) ard thon wit abrire 12, 18,

25, 35, 40, 4 e t co und XXXVI')

si gni fi cant IV%‘%&%\%@ %B?%éﬁgrﬂ%&yﬁreﬂ“ &@é ;ﬂ}eéf’%@% wast

2012/ P|74999Réﬁ'dcb&ﬁ&@ééﬂ;{eomis&@dd@gﬂt? %thuiﬂgd bﬁlga@mﬂfh rﬁﬂlrdmmgedp&' ¢l ebl Results
are illustrated in Figure n re and the acc ing Tabl e 6.
Tabl e 6. %ﬁ" qkll f% ‘i? O7bfs- [?#At?‘g’@@?rg%?ifﬁn'fﬁﬁwly ier sal) Pa02 (%
reversal)s Sa{@,%,S}:mzm-z -y])-N,O-dimethyl-hydroxylamine (CXV) (1.5 g, 85%).

4,6-Bis-[N-(tetrahydropyran-4-ylmethyl)amino]-{ 1,3, 5] triazin-2-yl)-N, O-dimethyl-
hydroxylamine hydrochloride (CXVI)
4,6-Bis-[N-(tetrahydropyran-4-ylmethyl)amino]-{1,3,5}triazin-2-yl)-

10 N,O-dimethyl-hydroxylamine (CXV) (1.5 g, 4.1 mmol) was dissolved in H,O (10
mL) and 0.5 M agueous HCI solution (12,3 mL), and the resultant solution was
lyophilized to yield 4,6-bis-[N-{tetrahydropyran-4-ylmethyl)amino]}-f 1,3,5]triazin-2-
y1)-N,O-dimethyl-hydroxylamine (CXVI) hydrochloride (1.65 g) as a white solid.
LCM: (ESD m/z =367 (M+H)", "H NMR (500 MHz, DMSO) & (ppm) 12.30-12.70

15 (br, 1H), 8.65-8.80 (m, 2H), 3.77-3.86 (m, 7H), 3.20-3.35 (m, 1 1H), 1.75-1.78 (m,
2H), 1.56-1.58 (m, 4H), 1.20-1.23 (m, 4H).

Example 61:
N-(5.8,11-Trioxa-2,14.16,18,19-pentaazabicyclo[13.3.1 nonadeca-

20 I{I®),15(19).16(1 N-trien-17-yD-N,O-dimethylhvdroxylamine (CX VI

Example 62;
N-(5.8,11-Trioxa-2,14.16,18.19-pentaazabicycio[13.3.1]nonadeca-

1(18),15(1N,16{1 N-trien-17-yD-N,O-dimethylhydroxylamine hydrochloride

CXVIII
NH, NH, H3C\N,O—CH3
c. O-CH
Sy PR
0 0
N SN NN HN SN” NH
Cl)\N/ACl
XXX
95 CXVII
Scheme 44
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(%reversal) XXXVI 6 1 60 94 26 62 XXXVI 11 0.3 55 72 -16 43 XXXVl 10 0.1

37 47 16 51 XXXVI 6 0.03
WO 2012/074999 PCT/US2011/062386

N-(5,8,11-Trioxa-2,14,16, 18, 19-pentaazabicyclof13.3. 1] nonadeca-
1(18),15(19), 16(17)-trien-17-pl)-N, O-dimethylhydroxylamine (CXVII)
N-(4,6-Dichloro[1,3,5Jtriazin-2-yl)-N,O-dimethyl-hydroxylamine
(XXX) (1.63 g, 7.8 mmol) in EtOH (100 mL) was added to 2,2'-(2,2'-oxybis(ethane-
5 2,1-diyhbis(oxy))diethanamine (Org. Biomol. Chem. 2005, 3:2255-61) (1.5 g, 7.8
mmol) and DIPEA (2.01 g, 15.6 mmol). The reaction was heated at 100 °C for 3 h,
after which time the solvent was removed under reduced pressure. The residue was
dissolved in EtOAc (200 mL), washed with water (2 x 100 mL) and then with a brine
solution (100 mL) and lastly dried over Na,SO4. The solvent was removed under
10 reduced pressure and the residue was purified by flash column chromatography
(DCM/MeOH=50/1 to 20/1) to yield N-(5,8,11-trioxa-2,14,16,18,19-
pentaazabicyclo[13.3.1]nonadeca-1(18),15(19),16(17)-trien-17-y1)-N,O-
dimethylhydroxylamine (CXVII) (700 mg) as a colowrless oil (yield 27%).

15 N-(5,8,11-Trioxa-2,14,16,18, 19-pentaazabicyclof 13.3. 1] nonadeca-

1(18),15(19),16(17)-trien-17-pi}-N, O-dimethylhydroxylamine hydrochloride (CXVIII)
N-(5,8,11-Trioxa-2,14,16,18,19-pentaazabicyclo[13.3. 1Inonadeca-

1(18),15(19),16(17)-trien-17-yl)-N,O-dimethylhydroxylamine (CXVII) (700 mg, 2.1
mmol) was dissolved in H;O (10 mL) and 0.5 M aqueous HCI solution (4.3 mL), and

20  the resultant solution was lyophilized to yield N-(5,8,11-trioxa-2,14,16,18,19-
pentaazabicyclo[13.3.1nonadeca-1(18),15(19),16(17)-trien-17-yl}-N,O-
dimethylhydroxylamine hydrochloride (CXVTII) (750) mg as a colorless oil. LCMS:
(EST) m/z = 329 (M+H)". '"H NMR (500 MHz, DMSO) & (ppm) 11.50-12.60 (br,
HH), 8.61 (s, 2H), 3.77 (s, 3H), 3.30-3.62 (m, 16H), 3.30 (s, 3H).

25
Example 63:
2,6-Bis-(N-propylamino)-f 1,3 Ipyrimidin-4-y1)-N,O-dimethyl-hydroxylamine (CXX)
Example 64:
2.6-Bis-(N-propylamino)-[ 1,3 |pyrimidin-4-yl)-N.,O-dimethyl-hydrox ylamine

30 hydrogen suifate (CXXI)
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20 18 -2.0 42 Exanple 97. Hypoxic Ventilatory Response (HVR) and Effect
of Conpound (XXXV1) on HVR in the Rat Rats with a pre-cannul ated jugul ar
vei n (forwednimi7spati ng drugs) were 10 acclinated to plrerhissomgsmphy
chanbers for a mninmumof 60 mnutes, or until animls were no | onger
restl ess. Each animal was dosed wi th conpound (XXXV1), |abeled as crnpd
(A), at 0.03 ng/kg/mn via infusion into the jugular vein catheter for a
period of 50 minutes. After a period of 20 minutes, an isocapnic hypoxic
m xture (12% 02 bal anced N2) was adm ni stered i thCg al |H30t‘ﬁaﬁ‘b@’ﬂas usi ng a gas
m xer (CWE 15 indy GSML3 gas i xer) for 20 " AUt S Afterlthis time, the
gas m xer was Md off—resulting | nor rraINanom air Q‘Pﬁed into the
chambers. Ten es |aber, the n"Usﬁo qg ¥\,eere et wr médnort, and al |
animals were given a 20 m nute recoa/ y perio ol | owed g% a post - study
anal ysis of rat health and behavior. "The m nute ventil at dat a show t hat
conmpound (XXXVl) signifi cant lc%’gBOt entiates the hypoxic 20 ventil atory

response in the & conp dreq” Vehicle. Results are illustrated in Figure
3. Exanpl e 98: —ELf—ect of ound (?@%V]Jr) on QOpi oi d-Induced Respiratory
Depressi on in {A&"fnkey. 253 ven\)e ngcaques (four-year-old Macaca
fascicularis, 2 to 5 kg, h- were used for the study. Animal husbandry

was conducted under USDA gul df-ilnes and the protocols were approved by the
Institutional Animal Care a&Wd Use Conmittee of East Carolina University.
Anest hesia was induced with 5%isof§ﬁrane‘;and then maintained wwth 1.5 to
2% i sof | urane (100% 02, 2 L/rnin). chial veins were cannul at ed.
Vivonetrics Lifeshirts (Ventura CA) were fitted to the animals for

monitoring respira nction uct anc t hysnogr aphy. Abdonen and
rib cage 5 cf'eﬁ)‘r #gﬁé [\G\‘r@r%"’eﬂf”ffﬁ’ llgd’yﬂé’l’ (o (tcﬁjé%@al itative Di agnostic
Cal i bratigon (QDC) pr %@@Wx@hloﬂﬂﬂ{rﬁlhidﬂb (5/@11 L) ZMSn&pﬂxﬂﬁlpra@ﬂhrﬁlﬂe 15 TIE,

whi ch represented tidal volune far these ani reV|oust

|
N onr e U ihS Ban T mmaD i Ehreastnedpuap et g e e pra O

cont i nuous! YoRiled weRa8mbe@unfel Gldfic Bte ITAS WakM (Mi0and) Wit @ddddahd n@sal cannul a
connected to a 10 m crostream CO2 sensor (Cardell nonitor, Mdel 9405).

Sp02 and HRa@iEeABiPrsSmessy stadsdthdihatd @ dplng The PePPiB AERYE pr obe

(Nel cor Max- eE@&ItQWQQWagHeQW WQiﬂ:rt(fB@ PhINGEn RRRE BlindlonkiBE (WPREN A1 M  HR was
al so determi ned fromthe ECG allow ng neasurenent when ani mal activity

conpr oni $éd dribé ovaidNagiQat §Th@)$01mi was IGWPH%&‘WGFSYP%%Q rresspp sldfeasur ed in

h I k d
R e C R

ext E&M HPBCD) and
sterile fil tHrPéMRL(QMﬁ;P -ds, 2pin} 7. %@*ﬁr%@@ﬁmﬂ@ﬁ Stﬁﬁboﬂﬁ&% $6- | abel ed as
cnpd (A), n g 1 3y AsF @key, 917, Pn2 @g fa | EBLA MS”‘“ es,
fol | oned by re Egtlln ﬁkd())#%ﬁ r?f um@ rate to)OO 1 L} 4
m nutes. 20 (M2)02% 2Veivi-HAL | on and end-tidal CO2 was m)nl tored. NaI oxone
HCl (0. O&? ng/ kg i ntravenous) was delivered to reverse norphine effects and
concl ude ? he experinent. The data showed that cnpd (A) produced a full
reversal of (gudit-Ndalpraaidoi]divexidie4iy)ey, Oaseslgdysedy oyt (@pi oi d, and
al so increased m nut e4 %ﬁfc‘no E%tblis-[?\l- —pio%ylr'nnmc)] 1,3-pyrimidine (CXIX) (5.78 g,
25,27 mmol), N,O-dimethylhydroxylamine hydrochloride (4.93 g, 50.54 mmol) and
NaOH (2.02 g, 50.54 mmol) in 1,4-dioxane (400 mL) and water (20 mL) were heated
20 at 60 °C for 24 h. N,0-Dimethylhydroxylamine hydrochloride (4.93 g, 50.54 mmol)
and NaOH (3.03 g, 75.81 mmol) were added to the reaction mixture and heating was
continued for 3 days at 110°C. The volatiles were removed under reduced pressure.
Samurated NaHCO; solution (50 mL) was added to the residue and the mixture was
extracted with CH,Ch (3 x 75 mL). The combined organic extracts were washed with
25 water (150 mL) and dried over Na,SO4. The solvent was removed under reduced

pressure, and the residue was purified by flash column chromatography
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25 Exanple 99: Effect of Conmpound (XXXVI) and (L) on Dose- Dependent M nute
Ventilation (MV) in Naive Rats Al'l surgical procedures were
per f or mredwondero7aeest hesi a i nduced by 2% i sof l urane i n ecmprsesi3mc23sedi cal
grade air. Wth rats in supine position, the right 30 fenoral vein was

cat heteri zed using pol yethyl ene tubing (PE-50). This catheter was used for
fluid and drug adm nistration. Sinmultaneously, the right fenoral artery was
al so catheterized for nonitoring blood pressure. In order to neasure the

res plb rat ory ¢ C@ECBIMBK%/I)WO%@?\@(QF@B@% ryprbpﬁﬁhlhb]llg/rﬁlﬁﬂlﬁ 4-4iy- Blgjrrea was o

i ntubat ed usin e tracheal tube ol onon, :
Aft er establ‘i‘@ﬁ‘ihh’ghyg“’é‘t"éﬁlll@ @@%ﬂ?&ewa(‘t) ?Lg%}é# @Wﬂéﬁﬁw&ﬁ PHti ve
dose- depende@ﬁ’i é@s 911 ngﬁ% 119, t1} :Os ﬁz) 5134 @H 3. ftgr(BH/ hg)zovmrt(kmam@ry
responses to un { %31 abel e ()A) and cnpd (B)
respectivel y3: OWHeS)gleWelr% ¢ f‘“ﬁ@ﬁ?ﬁ%ﬁt aﬁé&iﬁpﬁ%}%dt% d®ats. Maxi num

peak m nute ventilatory (M) values at each dose from correspondi ng drug
were cal cul ated and used for generating ED50 val ues. The results are shown
in Figure 5. (2Boﬁthd@|m@Uﬁd?§'"(]W‘tﬁl"}”"érkg’"fYQ)dfl”ﬁ’éﬂe’a’@’é’dylﬁ’i”ﬁ’ﬁl”é( rggtt i 1 ation in
a dose- depend ? L Appper with 10 cal cul ated ED50 val ues of 0.14 and 0.13

ng/ kg respect ve( 4|)E><arrple 100: Effect of Conpound (CXXI) on

Dose- Dependent M nut e(MMeRisiN-an-popylgmivpl-pyrinidinde YRR Q-disdidpound ( CXXI ),

| abel ed as ol V@ai)gh@wm&m PEESRRETI OIS et Ao N 2

dose- depende nner oW n e pr oce ure Results are shown in
Fi gure 6. lOEXIﬁjSﬁl;éO Z’DﬂnL 4, 240mE:fof)ema ongWis@mpmnndO"CLjfhﬁ mitthre w@phlisiad- Tr eat ed
Rat ng. t progced (L), | abeled
as cnpd (B), at\?\%%n?ﬂ‘g P egm?&e\g/elragée)&teﬁgw Hleﬁé’ rgP‘lngﬁ)o\l%(t%iug@on ood gases and
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ESI-MS (mv/z) 254 [M+H]'; melting point: 123-126 °C.

Example 65:
20  2-(n-Propylamino-4-(i-propylamino-7-methyl-pyrrolidino[2,3-d]pyrimidine

CXXVI

Example 66:
2-(n-Propylamino-4-(i-propylamino-7-methyl-pyrrolidino{2,3-d]pyrimidine

hvdrochloride (CXXVII

ct cl -/ /
JN N Si
V--NH, TBOMSOTf ¢/ SnH [ Mel \)—NH e
— e —
! N oem e X

H
CXXIi cxxm
cl J\ HN HN /
7N T HN TN 10%Pd/C JN
S—nNH 2 , S—Np - _10%PdIC Y—nNH
!N =N KoCOs, nBUOH || )=N Et0Ac AcOH [ /7N
\ \ !
55 CXXIV CXXV CXXVI
Scheme 46
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(CXLIT),

103: Effects of Compound (CXLIT) on Opioid-Induced Respiratory
Depression in the Rat Follow ng the procedure in Exanple 5, Conpound

weakel2zd4sms enpd (D), was shown to reverse opi oiPdTiusduame2386

respiratory depression in the rat by increasing mnute ventilation (M) as
determ ned by plethysnography. The results 5 are illustrated in Figure 9.
104: Effect of Conpounds on Mnute Ventilation (M) and
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10 and then with a brine solution (150 mL) and dried over Na;SO4. The solvents were

removed in vacuo and the residue was purified by flash column chromatography

(PE/EtOAc=10/1 to 5/1) to afford 2-(¢-butyl-dimethylsilyl)amino-4-chloro-7H-

pyrrolo[2,3-d]pyrimidine (CXXII, 11.4 g, 79%) as a light yellow solid. LCMS: (ESI)

m/z =283 (M+H)".
15

2-(t-Butyl-dimethylsilyl)amino-4-chloro-7-methyl-pyrrolof 2, 3-djpyrimidine (CXXIII)
2-(t-Butyl-dimethylsilyl)amino-4-chloro-7H-pyrrolo[2,3-d]pyrimidine
(CXXII) (700 mg, 2.5 mmol), 0.18 mL (3.5 mmol) of methy! iodide in DMF (10 mL),

and K;CO; (552 mg, 4 mmol) were reacted at ambient temperature for 15 h. After
20 addition of H;O (10 mL), the reaction was extracted with EtOAc (100 mL), and the

organic layer was washed with a brine solution (10 mL), and dried over Na,SO,.

solvents were removed in vacuo, and the residue was purified by flash column

The

chromatography (PE/EtOAc=10/1 to 5/1) to afford 2-(t-butyl-dimethylsilylyamino-4-
chloro-7-methyl-pyrrolo[2,3-d|pyrimidine (CXXIII) (750 mg, 100%) as a light yeHow

25  oil. LCMS (ESI) m/z =297 (M+H)".

2-tn-Propyl)amino-4-chloro-7-methyl-pyrrolof 2, 3-d] pyrimidine (CXXIV)

Under a nitrogen atmosphere 2-(t-butyl-dimethylsilylyamino-4-chloro-

7-methyl-pyrrolof2,3-d]pyrimidine (CXXIII, 5.0 g, 17 mmol) and 1-iodopropane (4.3
30 g, 25 mmol) were dissolved in DMF (20 mL). The reaction mixture was cooled to 0

°C with vigorous stirring, then NaH (1 g of a 60% dispersion in mineral oil, 21 mmol)

was added. The mixture was stirred for 10 min. and water (50 mL) was stowly added

to quench the reaction. The aqueous solution was extracted with EtOAc (200 mL),

- 118 -



RAMYV MAP (mm Hg) Heart Rate (B/min ) (1,5)-844,6- bis(propylam no)-
1,3,5-triazin-2-yl)-8- azabieyelo[3.2.1]oeta n-3-one ? OK---0z KT ,z z=(
z. 20% W80 7hevpk 5 213 PCT/US2011/062386

and the organic layer was washed with water (50 mL) and with a brine solution (50
mL), and lastly, dried over anhydrous Na,;SO,. After evaporation of volatiles, a
yellow oily residue (5.7 g) was isolated. The residue was dissolved in Et;O (50 mL)
and concentrated hydrochloric acid (10 mL) was added at 0 °C with stirring. The
5 mixture was reacted for an additional 10 min. After this time, the solution was

extracted with EtOAc (200 mL) and 1N NaOH (200 mL). The organic layer was
washed with H,O (150 mL) and then with a brine solution (150 mL} and lastly, dried
over Na;SO4. The solvents were removed in vacuo and the resultant residue was
purified by flash column chromatography (PE/EtOAc=10/1 to 5/1) to afford 2-(a1-

10 propyl)amino-4-chloro-7-methyl-pyrrolo[2,3-d]pyrimidine (3.78 g, 100%) of the
desired product as a yellow solid. LCMS: (ESI) m/z =225 (M+H)'.

2-(n-Propylamino-4-(i-propyDamino-7-methyi-pyrrolof 2, 3-djpyrimidine (CXXV)
To a solution of 2-(an-propyljamino-4-chloro-7-methyl-pyirolo]2,3-

15  djpyrimidine (1.6 g, 7.1 mmol) in r-butanol {10 mL) was added potassium carbonate
(4.9 g, 35.5 mmol), followed by propan-2-amine (632 mg, 10.7 mmol). The mixture
was stirred in an autoclave equipped with a stirrer at 140 °C for 16 h, After cooling to
room temperature, water was added (20 mL), and the mixture was extracted with
EtOAc (3 x 50 mL). The combined organic layers were washed with water and then

20 with a brine solution, and lastly dried over anhydrous Na;SO4. The volatiles were
removed in vacuo and the residue was purified by flash column chromatography
(PE/EtOAc=3/1) to yield 2-(n-propyl)amino-4-(i-propyl)amino-7-methyi-pyrrolof2,3-
d]pyrimidine (1.2 g, 75%) as a yellow solid. LCMS;: (ESI) nv/z = 248 (M+H)".

25 2-(n-Propyl)amino-4-(i-propylamino-7-methyl-pyrrolidinof 2, 3-d] pyrimidine (CXXVI)
To the solution of 2-(#-propyl)amino-4-(i-propyl)amino-7-methyl-
pyrrolo[2,3-d]pyrimidine (CXXV, 1.0 g, 4 mmol) in EtOAc (50 mL) were added 10%
Pd/C (1.0 g) and AcOH (2.43 g, 40 mmol). The mixture was attached to a
hydrogenation apparatus and the system was evacuated and then refitled with
30 hydrogen. The reaction was stirred at ambient temperature for 48 h. After this time,
the mixture was filtered over 10 g of silica-gel on a glass-filter. The filtrate was

concentrated and the residue was purified by flash column chromatography

- 119 -



98 114 308 (1,5)-844,6- bis(isobutylamno)- 1,3,5-triazin-2-y1)-8.-
azabieyel o[ 3. 2. 1] oeta ti-3- one 0=Cz-(T7C 20% HPPCD 1 np k 5 237 137 117
345 N 4 -weapropyd997- m et hyl - N2- propyl - 7H pyrrol o] 2, 3rdir/ysgeiinvsane- 2, 4-
diamne H, rk N/H 20%

(DCM/MeOH=50/1 to 10/1) to yield 2-(n-propyl)amino-4-(i-propylamino-7-methyl-
pyrrolidinof2,3-d]pyrimidine (CXXVI, 500 mg, 50%) as a yellow solid,

2-(n-Propylamino-4-(i-propylamino-7-methyl-pyrrolidinof 2, 3-df pyrimidine
S hydrochloride (CXXVII)
The isolated free amine (CXXVI, 500 mg, 2 mmol) was dissolved in

H,0 (10 mL) and 0.5 M aqueous HCI solution (4 mL), and the solution was
lyophilized to yield 2-(n-propyl)amino-4-(i-propylamino-7-methyl-pyrrolidino[2,3-
d]pyrimidine hydrochloride (CXXVIL, 525 mg) as a brown solid. LCMS (ESI) m/z =

10 250 (M+H)", 'HNMR (500 MHz, MeOD) & (ppm) 3.80 (s, 1H), 3.58 (t, /= 8.5 Hz,
2H), 3.23-3.29 (m, 2H), 2.88 (s, 3H), 2.77 {t, /= 8.5 Hz, 2H), 1.52-1.56 (m, 2H), 1.15
(d, /= 6.5 Hz, 6H), 0.89 (d, J=7.5 Hz, 3H).

Example 67:
15 Damino-4-dimethylamino-7-methyl-pyrrolidi pyrimidine

(CXXVIID

Example 68:
2-(n-Propyhamino-4-dimethylamino-7-methyl-pyrrolidinof2,3-d}pyrimidine

hydrochloride (CXXIX)

Cl /_/ H HCl —N/ -—-N/
({/:h{)—m—f AN 4 b{)_N{r/ 10%Pd/C % N)_N/H_/
’ " =N K,COj4, nBUOH IN =N E(OAC, AcOH =N
\ | \
20 CXXIV CXXVII CXXVIII
Scheme 47

2-(n-Propyl)amino-4-dimethylamino-7-methyl-pyrrolof 2, 3-dfpyrimidine (CXXVII)
To 2-(n-propyhamino-4-chloro-7-methyl-pyrrolo[2,3-d]pyrimidine
25 (1.0 g, 4.5 mmol) (CXXIV) in a-butanol (20 mL) was added potassium carbonate (3.7
g, 27 mmol) and dimethylamine hydrochloride (1.0 g (22 mmol). The mixture was
stirred in an autoclave equipped with a stirrer at 120 °C for 16 h, After cooling to
room temperature, water was added (20 mL), and the mixture was extracted with

EtOAc (3 x 50 mL). The combined organic layers were washed with water and then

- 120 -



HPPCD | npk 5 402 320 118 340 6-(142-(allylam no). 7-methyl-7H

pyrrol o[ 2,3-d] pyrinddin-4-yl) _ piperidin-4-yl)- N X-dipropyl-1, 3, 5-
triazi ne-wpdoeamione ON11 N . N ..-- 20% HPPCD | npk 5 152C®@S2d14/085386
N4-i sopropyl - 7- met hy1- N2- propyl- 6, 7-di hydro-51I -

10

5

20

25

30

with a brine solution, and dried over anhydrous Na;SOy4.  The solvents were removed
in vacuo and the residue was purified by flash column chromatography
(PE/EtOAc=6/1) to yield 2-(n-propyl)amino-4-dimethylamino-7-methyl-pyrrolo[2,3-
dlpyrimidine (CXXVIL, 800 mg, 76%) as a yellow solid. LCMS (ESI) mv/z = 234
(M+H)".

2-(n-Propyl)amino-4-dimethylamino-7-methyl-pyrrolidino[2, 3-djpyrimidine
(CXXVII)

To the solution of 2-(n-propyl)amino-4-dimethytamino-7-methyl-
pyrrolo{2,3-d]pyrimidine (CXXVII, 800 mg, 3.4 mmol) in EtOA¢ (30 mL) was added
10% Pd/C (1.0 g) and AcOH (3 mL), and the mixture was attached to a hydrogenation
apparatus. The system was evacuated and then refilled with hydrogen. The mixture
was stirred at ambient temperature for 48 h. The mixture was filtered through 10 g of
silica-gel on a glass-filter. The filtrate was concentrated and the residue was purified
by flash column chromatography (EtOAc/MeOH=25/1) to yield 2-(n-propyl)amino-4-
dimethylamino-7-methyl-pyrrolidino[2,3-d]pyrimidine (CXXVIII, 600 mg, 75%).

2-(n-Propyl)amino-4-dimethylamino-7-methyl-pyrrolidinof 2, 3-d} pyrimidine
hydrochloride (CXXIX)

2-(n-Propyl)amino-4-dimethylamino-7-methyl-pyrrolidino[2,3-
d]pyrimidine (CXXVIII, 600 mg, 2.6 mmol) was dissolved in H,O (10 mL) and 0.5 M
aqueous HCI solution (5.2 mL), and the solution was lyophilized to yield 2-(n-
propylyamino-4-dimethylamino-7-methyl-pyrrolidino[2,3-d]pyrimidine hydrochloride
(CXXIX, 600 mg) as a yellow solid. LCMS (ESI) m/z = 236 (M-+H)". "H NMR (500
MHz, MeOD) 8 (ppm) 3.66 (t, J = 9.0 Hz, 2H), 3.40 {t, /= 7.0 Hz, 2H), 3.33 (s, 1H),
3.23 (t,J=9.5Hz, 2H), 3.17 (s, 5H), 3.00 (s, 3H), 1.63-1.67 (m, 2H), 1.00 (1, /=7
Hz, 3H),

Example 69:

Damino-4-methylamino-7-methyl-

Example 70:
2-(n-PropyDamino-4-methylaminog-7-methyi-

hvdrochloride (CXXXII
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2-(n-Propyliamino-4-methylamino-7-methyl-pyrrolidino 2, 3-d]pyrimidine (CXXXI)

5 To a solution of 2-(n-propyhamino-4-methylamino-7-methyl-
pyrrolo[2,3-d]pyrimidine (CXXX) (2.0 g, 9.13 mmol) in EtOAc (50 mL) was added
10% Pd/C (2.1 g) and AcOH (8 mL), and the mixture was attached to a hydrogenation
apparatus. The system was evacuated and refilled with hydrogen. The mixture was
stirred at ambient temperature for 48 h. The mixture was filtered through 10 g of

10 silica-gel on a glass-filter. The filtrate was concentrated and the residue was purified
by flash column chromatography (DCM/MeOH=60/1 to 10/1) to yield 2-(n-
propyl)amino-4-methylamino-7-methyl-pyrrolidino[2,3-d]pyrimidine (CXXXI, 700
mg, 43%) as a yellow solid.

15 2-(m-Propyl)amino-4-methylamino-7-methyl-pyrrolidino[ 2, 3-d]pyrimidine

hydrochloride (CXXXII)
2-(n-Propyl)amino-4-methylamino-7-methyl-pyrrolidino[2,3-

dipyrimidine (CXXX, 700 mg, 3.2 mmol) was dissolved in H,O (10 mL) and 0.5 M
aqueous HCI solution (7 mL), and the solution was lyophilized to yield 2-(n-

20 propybhamino-4-methylamino-7-methyl-pyrrolidino|2,3-d]pyrimidine (717 mg) as a
brown solid. LCMS: (ESI) m/z = 222 (M+H)". "H NMR (500 MHz, MeOD) & (ppm)
3.50 (t, J=8.5, 2H), 3.22 (, /= 7.0 Hz, 2H), 2.79 (s, 6H), 2.68 (t, J = 9.0 Hz, 2H),
1.43-1.51 (m, 2H), 0.81 {t, J = 8.0 Hz, 3H).

25 Example 7}:
2-(n-Propylamino-4-(i-propyllamino-7- i-propyl-pyrrolidino[2.3-d]pyrimidine

{(CXXXVD
Example 72:
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2-(n-PropyDamino-4-(Gi-propyDamino-7- i-propyl-pyrrolidine[2,3-d]pyrimidine
hydrochloride salt (CXXXVID)

/ Cl W
(&\%Naﬁ >; /_:\%Naﬁ 1 '/_/
N

“2h0 N 2. HCI
H P
CXXII CXXXN
cl HN HN
N H N/I\ N /_/ N /
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Ju j‘\ jS
CXXXIV CXXXV CXXXVI
Scheme 49

2-(1-Butyl-dimethylsilyamino-4-chloro-7-i-propyl-pyrrolof 2, 3-d] pyrimidine
(CXXXIIT)

2-(+-Butyl-dimethylsilanyhamino-4-chloro-7H-pyrrolo[2,3-
d]pyrimidine (CXXII) (5 g, 17.7 mmol), 2-iodopropane (4.5 g, 26.6 mmol) and
K,CO; (4.3 g, 26,6 mmol) in DMF (20 mL) were reacted at ambient temperature for
15 h, After addition of H,;O (50 mL) to the reaction mixture, the aqueous sclution
was extracted with EtOAc (300 mL.) and the organic layer was washed with a brine
solution (50 mL) and dried with Na;SO4. The solvents were removed in vacuo and
the residue was purified by flash column chromatography (pet ethet/EtOAc=10/1 to
5/1) to afford 2-(+-butyl-dimethylsilyl)amino-4-chloro-7-i-propyl-pyrrolo[2,3-
djpyrimidine (CXXXII, 5.7 g, 100%) as a light yellow oil. LCMS: (ESI) my/z = 325
(M+H)".

2-(n-Propyl)amino-4-chloro-7-i-propyl-pyrrolof2, 3-d] pyrimidine (CXXXIV)
Under nitrogen atmosphere, 2-(¢-butyl-dimethylsilanyl)amino-4-

chloro-7-i-propyl-pyrrolo| 2,3-d]pyrimidine (5.7 g, 17.6 mmotl) and 1-iodopropane

(4.5 g (26.4 mmol) were dissolved in DMF (20 mL), The reaction mixture was

cooled to 0 °C with vigorous stirring, and NaH (1.06 g of a 60% dispersion in mineral

oil, 26.4 mmol) of (60%) was added. The mixture was stirred for 10 min, and then

water (50 mL) was slowly added to quench the reaction. The mixture was extracted
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with EtOAc (300 mL) and the organic layer was washed with water (50 mL) and then
with a brine solation (50 mL), and lastly, dried over anhydrous Na;SO4. After
evaporation of the solvents, a yellow oily residue was isolated (6.5 g). The residue
was dissolved in Et;O (50 mL), concentrated hydrochloric acid (10 mL}) was added at
5 0 °C with stirring, and the mixture was stirred for an additional 10 min. After the

reaction was completed, the solution was extracted with EtOAc (200 mL) and IN
NaOH (200 mL). The organic layer was washed with H,O (150 mL} and then with a
brine solution (150 mL) and dried over Na;SOq4. The solvents in vacuo and the
1'esidue was purified by flash column chromatography (PE/EtOAc=10/1 to 5/1) to

10 yield 2-(n-propyl)amino-4-chloro-7-i-propyl-pyrrolof2,3-d}pyrimidine (CXXXIV, 4.5
g, 100%) as a yellow solid. LCMS (ESI) m/z =253 (M+H)".

2-(n-Propyl)amino-4-(i-propylamine-7-i-propyl-pyrrolof2, 3-djpyrimidine (CXXXV)
To 2-(n-propyl)amino-4-chloro-7-i-propyl-pyrrolo[2,3-d]pyrimidine
15 (CXXXIV, 3.0 g, 12 mmol) in #-butanol (10 mL) was added propan-2-amine (1.05 g,
18 mmol) and potassium carbonate (2.5 g, 18 mmol). The resulting mixture was
stirred in an autoclave equipped with a stirrer at 140 °C for 16 h. After cooling fo
room temperature, water was added (20 mL), and the mixture was extracted with
EtOAc (3 x50 mL). The combined organic layers were washed with water and then
20 with a brine solution and dried over anhydrous Na;SOs.  After the solvents were
removed in vacuo, the residue was purified by flash column chromatography
(PE/EtOAc=5/1 to 3/1) to yield 2-(n-propylamino-4-(/-propyl)amino-7-i-propyl-
pyrrolo[2,3-d]pyrimidine (CXXXV, 1.2 g, 36%) as a yellow solid. LCMS: (ESI) m/z
=276 (M+H)".
25
2-(n-Propyl)amino-4-(i-propyl)amino-7-i-propyl-pyrrolidino[ 2, 3-dpyrimi dine
(CXXXVD)
To a sohution of 2-(n-propylamino-4-(i-propyl)amino-7-i-propyl-
pytrolo[2,3-d]pyrimidine (1.0 g, 3.6 mmol) in EtOAc (10 mL) were added 10% Pd/C
30 (1.0 g) and AcOH (2.43 g, 40 mmol). The mixture was attached to a hydrogenation
apparatus. The system was evacuated and refilled with hydrogen gas. The mixture
was stirred at ambient temperature for 48 h, and filtered through 10 g of silica-gel on

a glass-filter. The filtrate was concentrated and the residue was purified by flash
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column chromatography (DCM/MeOH=100/1 to 20/1) to yield 2-(n-propyl)amino-4-
(i-propylamino-7-i-propyl-pyrrolidino{2,3-d]pyrimidine (CXXXVI) (800 mg, 79%)

as a yellow solid.

5 2-(n-Propyl)amino-4-(i-propyl)amino-7-i-propyl-pyrrolidinof 2, 3-djpyrimidine
hydrochloride (CXXXVII)
2-(n-Propyhamino-4-(i-propylyamino-7-i-propyl-pyrrolo[2,3-
dpyrimidine (200 mg, 0.72 mmol) was dissolved in H,O (10 mL} and 0.5 M aqueous
HCI solation (1.5 mL) and then the solution was lyophilized to yield 2-(»-

10 propyl)amino-4-(i-propyl)amino-7-i-propyl-pyrrolidino[2,3-dpyrimidine
hydrochloride (225 mg, 95%) as a yellow solid. LCMS (ESI) m/z = 278 (M+H)", 'H
NMR (500 MHz, MeOD) § (ppm) 4.36 (s, 110, 3.90 (s, 1H), 3.67 (t, J = 8.5 Hz, 211),
3.30(t,J=7.5 Hz, 2H), 2.84 (t, /= 8.5 Hz, 2H), 1.60-1.66 (m, 2H), 1.24 (d, J=6.0
Hz, 6H), 1.21 (d, /= 6.0 Hz, 6H), 0.98 (t, /= 7.5 Hz, 3H).

15

Example 73:

20
hydrochloride (CXLID

- 125 -



=)... NNN HH 20% FI PPCD | npk 4-6 264 163 93 336 XX 'N -(1)--- -1..
20% HP CD | npk 4-6 213 60 92 432

I ININ Ir

WO 2012/074999 PCT/US2011/062386

10

15

0

HO ci

0

N cl

72 M 4 NH POCI, N

y—Nee - H PN |

—N ﬁ “ - X /[\
CXXXVIN CXXXIX

)j\/ 7 H
H A~y HaC—N-O-CHs
— ¢ 1 |
[RED] N \NAN/\/
H
H
CXL CXLl

—_—

HsC O~—CHa

e

H—CI

R —— 4

Z "N

L o
N \ﬁ N al
.
H H H
CXLIY

Scheme 50

2-dmino-4-oxo-4, 7-dihydro-3H-pyrrolof2, 3d] pyrimidine (CXXXVII)

To the solution of 2,4-diamino-6-hydroxypyrimidine (50 g, 397
mmol) in H>O (750 mL) was added 2-chloroacetaldehyde (40% in H,0, 85 g, 437
mmol) in a dropwise manner at 0 °C. The mixture was stirred at 65°C for 2 h and then
heated at 100°C until the reaction was complete. The resultant solids were filtered
and the remaining residue was heated at reflux in EtOH (750 mL). The additional
solids were filtered and the mother liquor was concentrated to afford 2-amino-4-oxo-
4,7-dihydro-3H-pyrrolo[2,3d]pyrimidine(CXXXVIII) as a yellow solid 40 g (~67%,
~70% purity). LCMS (ESI) m/z = 151 (M+H)",

2-Amino-4-chloro-7TH-pyrrolo[ 2, 3d] pyrimidine (CXXXIX)
2-Amino-4-oxo-4,7-dihydro-3H-pyrrolo[2,3d]pyrimidine (CXXXVIII,
25 g, 167 mmol) was suspended in POCl; (200 mL) and cooled in an ice bath, The
mixture was slowly warmed and heated up to 120 °C for 3 h. After this time, the
volatiles (excess POCIy) were evaporated the under vacuum. To this residue was

added ice water (200 mL) and the resultant solid was filtered to afford 2-amino-4-
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chloro-7H-pyrrolo[2,3d]}pyrimidine (CXXXIX) as a yellow solid (20 g, ~71%, ~75%
purity), LCMS (ESI) m/z = 169 (M+H)",

4-Chloro-2-n-propylamino-7H-pyrrolof 2, 3d] pyrimidine (CXL)
5 To a solution of 2-aminoe-4-chloro-7H-pyrrolo[2,3d]pyrimidine

(CXXXIX, 26 g, 155 mmotl) and n-propionaldehyde (27 g, 464 mmol) in MeOH (600
mL) was added AcOH (50 mL). The reaction was stirred at ambient temperature for
30 min. After this time, NaBH;CN (49 g, 775 mmol) was added in portions at -20 °C
for 30 min. The resultant mixture was stirred at 80 °C for 3 h and the volatiles were

10 removed. The resultant residue was extracted with EtOAc (3 x 300 mL) and the
combined organics were washed with a brine solution (2 x 100 mL). The organic
layer was dried over NaySQy, concentrated and purified via silica-gel column
chromatography {(pet ether/EtOAc (5/1)) to afford 4-chloro-2-propylamino-7H-
pyrrolo[2,3d]pyrimidine (CXL) as a yellow solid (6 g, 18%). LCMS (ESI) m/z =211

15 (M+H)"

N-(2-Propylamino-7H-pyrrolof2, 3d{pyrimidin-4-yl)-N, O-dimethyl-hydroxylamine
(CXL])
To a solution of 4-chloro-2-propylamino-7H-pyrrolo[2,3d]pyrimidine
20 (CXL, 1.0 g, 4.8 mmol) in n-BuOH (5 ml.) was added potassium carbonate (3.3 g, 5.0
eq.) and N,O-dimethythydroxylamine hydrochloride (1.1 g, 4.0 eq.). The mixture was
stirred in an antoclave equipped with a stirrer at 100°C for 8 h. After cooling to
ambient temperature, water was added (20 mL) and the mixture was extracted with
EtOAc (3 x 25 ml). The combined organic layers were washed with water and then
25  with a brine solution, and dried over anhydrous Na;SOs. The solvents were removed
in vacuo and the resultant residue was purified by flash column chromatography (pet
ether/EtOAc=5/1) to yield N-(2-propylamino-7H-pyrrolof2,3d]pyrimidin-4-y})}-N,O-
dimethyl-hydroxylamine (CXLI, 500 mg, 45%).

30 N-(2-Propylamino-7H-pyrrolof2, 3d]pyrimidin-4-pl)-N, O-dimethyl-hydroxylamine
hydrochloride (CXLII)
N-(2-propylamino-7H-pyrrolo[2,3d]pyrimidin-4-yl)-N,0-dimethyl-
hydroxylamine (CXLI, 500 mg, 2.1 mmol) was dissolved in H;O (10 mL) and 0.5 M
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10

15

20

aqueous HCI solution (5 mL). The solution was then lyophilized to yield N-(2-
propylamino-7H-pyrrolo[2,3d]pyrimidin-4-y1)-N,O-dimethyl-hydroxylamine
hydrochloride as a white solid (CXLIE, 550 mg). LCMS (ESI) m/z =236 (M+H)".
"H NMR (500 MHz, MeOD) 8 (ppm) 6.74 (d, J = 3.5 Hz, 1H), 6.41 (d, /= 4.0 Hz,
1H), 3.80 (s, 3H), 3.35 (s, 3H), 3.28-3.35 {m, 2H), 1.59-1.62 (m, 2H), 0.97 (t, /=70
Hz, 3H).

Example 75:

Example 76;
2.4-Bis-{n-propyDamino-7H-pyrrolidine[2.3-d]pyrimidine hydrochloride (CL)

S-Allyl-2-amino-4, 6-dihydroxypyrimidine (CXLII)

Guanidine hydrochloride (27 g, 0.28 mol) was added to cold absolute
EtOH (200 mL) and NaOEt (30% in ethanol) (200 mL), and the mixture was stirred at
0 °C for 10 min, After this time, diethyl allylmalonate (55 g, 0.28 mol} was added.
The reaction mixture was then stirred at room temperature for 18 h. Acidification
with 3N HCl precipitated the crude product (pH=6). The solid was collected by
filtration and washed with ethanol, Recrystallization from water afforded 29 g (62 %)
of pure 5-allyl-2-amino-4,6-dihydroxypyrimidine (CXLIII). LCMS (ESI) m/z = 168
(M+H)",
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F-Allvi-2-amino-4, 6-chloropyrimidine (CXLIV)

5-Allyl-2-amino-4,6-dihydroxypyrimidine {4.9 g, 28.0 mmol) was
added in smali portions to a solution of PCls (6.6 g, 29.5 mmol} in POCI; (180 mL) ai
60 °C, and dicthylaniline (3 g) was added dropwise. The temperature was raised to
120 °C. The reaction mixture was heated at reflux overnight before it was evaporated
to dryness. Hot water (100 °C) (100 mL) was added slowly to the residue, and the
resulting suspension was cooled and extracted with CH,Cl (2 x 100 mL). The
combined organic layers were washed with cold water three times until the aqueous
extract was above pH=5. The organic layer was dried (Na,SO4) and evaporated to
dryness in vacuo. The resultant residue was purified by column chromatography
(EtOAc/pet ether=1:10) to afford 5-allyl-2-amino-4,6-chloropyrimidine (CXLIV, 2.5
g, 42%), LCMS (ESI) mv/z = 204 (M+H)",

2-(2-Amino-4, 6-chloropyrimidin-5-ylethanal (CXLY)
5-Aliyl-2-amino-4,6-chloropyrimidine {1 g, 4.9 mmol) was dissolved
in ethyl acetate (40 mL) and reacted with ozone gas at -78 °C for about 1 h (about 5%
ozone at a rate of | L/min). The reaction was monitored by TLC (pet
ether/AcOEt=3/1 (v/v)), and once the starting material was consumed, the reaction
mixture was flushed with oxygen for 10 min, At this time, Nal (3 g) and glacial

acetic acid (3 mL) were added simultaneously to the cold reaction mixture, and the
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temperature was allowed to warm up to 20 °C with continuous stirring over a 60-min
period. Sodium thiosulfate solution (67 g/100 ml. of H,0) was added to the reaction
mixture until it became colorless, The resulting mixture was diluted with water (30
mL) and extracted with CH,Cl, (4 x 70 mL). The combined organic extracts wete
5 washed successively with HoO (4 x 30 mL), a saturated NaHCOj3 solution (30 mL)
and with a brine solution (30 mL) and lastly, dried over anhydrous Na,SOy). After
filtration and evaporation, 2-(2-amino-4,6-chloropyrimidin-5-yljethanal (CXLV, 1.1
g, 87%) was isolated as a white solid with ~80% purity. LCMS (ESI) m/z =207
(M+H)",
10
2-Amino-4-chloro-7-(4-methoxylbenzyl-pyrrolidinof 2, 3-dfpyrimidine (CXLVI)
A solution of 2-(2-amino-4,6-chloropyrimidin-5-ylethanal (CXLV,
1.2 g, 5.8 mmol) and para-methoxybenzylamine (PMBNH) (1.6 g, 11.6 mmol) in
THF (20 mL) and AcOH (2 mL) was stirred at ambient temperature for 30 min. To
15 this mixture was added NaBH(OAc); (6.2 g, 29 mmol) in portions and the reaction
was stirred overnight. The mixture was concentrated in vacuo, and extracted with
EtOAc (3 x 80 mL). The combined organic extracts were then washed with a brine
solution (2 x 50 mL), dried over anhydrous Na;SOy, filtered and concentrated in
vacuum. The resultant residue was purified by flash column chromatography (pet
20 ether/EtOAc=10/1) to afford 2-amino-4-chloro-7-(4-methoxy)benzyl-pyrrolidino[2,3-
d]pyrimidine (CXLVI, 950 mg, 52%) as a yellow solid (52%). LCMS (ESI) m/z =
291 (M+H)'.

2-n-Propylamino-4-chloro-7-(4-methoxy)benzyl-pyrrolidinof 2, 3-d[pyrimidine
25 (CXLVID)
2-Amino-4-chloro-7-(4-methoxy)benzyl-pyrrolidine[2,3-d]pyrimidine
(CXLVI, 950 mg, 3.3 mmol) and propionaldehyde (5§75 mg, 16.5 mmol) in MeOH
(30 mL) and AcOH (3 mL) were stirred at ambient temperature for 30 min. At this
time, NaBH;CN (1.0 g, 16.5 mmol) was added in portions and the reaction was then
30  heated at 85 °C for 16 h. After cooling, the mixture was evaporated, and extracted
with EtOAc (2 x 50 mL). The combined organics were then washed with a brine
solution (2 x50 mL}. The organic layer was dried over anhydrous Na,SO, filtered

and concentrated in vacuum. The resultant residue was purified by flash column
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chromatography (PE/EtQAc=10/1) to afford 2-n-propylamino-4-chloro-7-(4-
methoxy)benzyl-pyrrolidino[2,3-d]pyrimidine (CXLVII, 920 mg, 85%). LCMS (ESI)
m/z =333 (M+H)",

5  Z2-n-Propylamino-4-chioro-7H-pyrrolidinof 2, 3-d]pyrimidine (CXLVIII)

A solution of 2-n-propylamino-4-chloro-7-(4-methoxy)benzyl-
pyrrolidinof2,3-dJpyrimidine (CXLVIL, 920 mg, 3.2 mmol) in TFA (5§ mL) was
heated at 85 °C for 3 h. After cooling the mixture was evaporated and extracted with
EtOAc (2 x 50 mL). The combined organics were washed with a brine solution (2 x

10 50 mL), dried over Na SO, filtered and concentrated in vacuum. The resuitant
residue was purified by flash column chromatography (pet ether/EtOAc=5/1) to afford
2-p-propylamino-4-chloro-7H-pyrrolidino[2,3-d|pyrimidine (CXL VI, 500 mg, 85%)
as a colorless solid. LCMS (ESI) m/z = 213 (M+H)Y",

15 2,4-Bis-(n-propyl)amino-7H-pyrrolidino[2,3-d]pyrimidine (CXLIX}
2-n-Propylamino-4-chloro-7H-pyrrolidino{2,3-d]pyrimidine

(CXLVIII, 500 mg, 2.38 mmol) was dissolved in n-butanol (5 mL), and potassium
carbonate (1.64 g, 5.0 eq.) and propan-1-amine (923 mg, 4.0 eq.) were added. The
mixture was stirred in an autoclave equipped with a stirrer at 100°C for 72 h. After

20  cooling to room temperature, 20 mL of water was added, and the mixture was
extracted with EtOAc (3 x 20 mL). The combined organic layers were washed with
water and with a brine solution, and dried over anhydrous Na;SO4. After removal of
the solvents in vacuo, the resultant residue was purified by preparative HPLC to yield
2-n-propylamino-4-chloro-7H-pyrrolidino[2,3-d]pyrimidine (CXLIX, 210 mg, 37%

25 yield).

2,4-Bis-(n-propyl)amino-7H-pyrrolidinof2, 3-d] pyrimidine hydrochloride (CL)
2-1n-Propylamino-4-chloro-7H-pyrrolidino[ 2,3-d|pyrimidine (CXLIX,
210 mg, 0.89 mmol) was dissolved in H>O (5 mL) and 0.5 M aqueous HCI solution
30 (2.0 mL), and the solution was lyophilized to yield 2,4-bis-(n-propyl)amino-7H-
pyirolidinof2,3-d}pyrimidine hydrochloride (CL, 242 mg, 95% yield) as an orange
solid. LCMS (ESH m/z = 236 (M+H)". 'H NMR (500 MIiz, MeOD) & (ppm) 3.72 {t,
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J=9.0 Hz, 2H), 3.30-3.34 (m, 4H), 2.90 (t, / = 9.0 Hz, 2H), 1.61-1.65 (m, 4H), 0.96-
0.99 (m, GH).

Example 77:
5  2-(n-PropyDamino-4-{(4-hydroxypiperidin- 1 -y1}-7-methyl-pyrrolidine[2,3-
dlpyrimidine (CLID

Example 78:
2-{n-PropyDamino-4-(4-hydroxypiperidin-1-yD-7-methyl-pyrrolidino[2,3-

d]pyrimidine hydrochloride (CLII)

HQO HO

cl
N f—/ N Hct N /—/ N
/_ e H / SN 10%Pd/C 4 S—NH
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Scheme 52

2-(n-PropylDamino-4-(4-hydroxypiperidin-1-yl)-7-methyl-pyrrolof 2, 3-djpyrimidine
(CL])

15 2-(n-Propylyamino-4-chloro-7-methyl-pyrrolo[2,3-d]pyrimidine
(CXXIV) (1.6 g, 7.1 mmol) was added to n-butanol (10 mL) followed by potassium
carbonate (4.9 g, 35.5 mmol) and piperidin-4-ol hydrochloride (632 mg, 10.7 mmol).
The mixture was stirred in an autoclave equipped with a stirrer at 130 °C for 16 h.
After cooling to room temperature, water was added (20 mL), and the mixture was

20 extracted with EtOAc (3 x 50 mL). The combined organic layers were washed with
water and then with a brine solution, and dried over anhydrous Na;SOs.  The solvents
were removed in vacuo and the residue was purified by flash column chromatography
(pet ether/EtOAc=3/1) to yield 2-(n-propylyamino-4-(4-hydroxypiperidin-1-yl)-7-
methyl-pyrrolo[2,3-d]pyrimidine (1.2 g, 75%) as a yellow solid. LCMS (ESI) m/z =

25 290 (M+H)".

2-(n-Propyl)amino-4-(4-hydroxypiperidin-1-yl)-7-methyl-pyrrolidino2, 3-
dipyrimidine (CLII)
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To the solution of 2-(n-propyl)amino-4-(4-hydroxypiperidin-1-y1)-7-
methyl-pyrrolof2,3-d]pyrimidine (CLI, 1.0 g, 4 mmol) in EtOAc (50 mL) were added
10% Pd/C (1.0 g) and AcOH (2.43 g, 40 mmol)}. The mixture was attached to a
hydrogenation apparatus. The system was evacuated and refilled with hydrogen gas.
5 The mixture was stirred at ambient temperature for 48 h. The mixture was filtered

through 10 g of silica-gel on a glass-filter. The filtrate was concentrated and the
residue was purified by flash column chromatography (DCM/MeOH=50/1 to 10/1) to
yield 2-(n-propyl)aminc-4-(4-hydroxypiperidin-1-y)-7-methyl-pyrrolidino]2,3-
d]pyrimidine (CLII, 500 mg, 50 % yield) as a yellow solid.

10
2-(n-Propyl)amino-4-(4-hydroxypiperidin- 1-yl}-7-methyl-pyrrolidinof2, 3-
dipyrimidine hydrochloride (CLIII)

2-(n-Propyl)amino-4-(4-hydroxypiperidin-1-yl)-7-methyl-

pyrrolidino[2,3-d]pyrimidine (CLII, 500 mg, 2 mmol) was dissolved in H,O (10 mL)

15 | and 0.5 M HClI solution in H,O (4 mL) and the solution was lyophilized to yield 2-(n-
propylyamino-4-(4-hydroxypiperidin-1-yl)-7-methyl-pyrrolidino{2,3-d]pyrimidine
hydrochloride (525 mg) as a yellow solid. LCMS (ESI) m/z =292 (M+H)". 'H NMR
(500 MHz, MeOD) 8 (ppm) 4,12-4.15 (m, 2H), 3,80-3.82 (m, 1H), 3.40 (1, /= 8.0 Hz,
2H), 3.29 (t, J = 7.0 Hz, 2H), 3.08-3.14 (m, 2H), 3.02 (t, /= 8.0 Hz, 2 H), 2.84 (s,

20 3H), 1.86-1.90 (m, 2H), 1.58-1.62 (m, 2H), 1.46-1.51 (m, 2H), 0.97 (t, T =4.0 Hz,
3H).

Example 79;

25 azabicyclo[3.2.17octan-3-0l (CLV)

Example 80: _
8-{7-methvi-2-(propylamino)-pyrrolidino[2,.3-d]pyrimidin-4-yl)-8-
azabicvele[3.2.1]octan-3-0l hydrochloride {CLVI)
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8-(7-Methyl-2-(propylamino)-7H-pyrrolof 2, 3-d]pyrimidin-4-yl)-8-
5 azabicyclof3.2.1]octan-3-0l (CLIV)
To a solution of 2-(n-propylyamino-4-chloro-7-methyl-pyrrolo[2,3-

d]pyrimidine (CXXIV) (1.0 g, 4.5 mmol) in #-butanol {10 ml.) were added DIPEA
(1.0 g, 7.8 mmol)and 8-aza-bicyclo}3.2.1]octan-3-ol hydrochloride (1.1 g, 6.7 mmol).
The mixture was stirred at 125 °C for 16 h. Afier cooling to room temperature, water

10 (20 mL) was added, and the mixture was extracted with EtOAc (3 x 50 mL). The
combined organic layers were washed with water and then with a brine solution, and
dried over anhydrous Na,SO,4. The solvents were removed in vacuo and the resultant
residue was purified by flash column chromatography (pet ether/EtOAc=6/1) to yield
8-(7-methyl-2-(propylamino)-7H-pyrrolof2,3-d|pyrimidin-4-yl})-8-

15 azabicyclo[3.2.1]Joctan-3-0l (CLIV) (800 mg, 57% yield) as a yellow solid. LCMS
(ESI) m/z =316 (M+H)".

8-(7-Methyl-2-(propylamino)-pyrrolidine 2, 3-d] pyrimidin-4-yl)-8-
azabicyclof3.2.1]octan-3-of (CLV)

20 To a solution of 2-(n-propyl)amino-4-(4-hydroxy-1-aza-
bicyclo{3.2.1]octan-1-yl)-7-methyl-pyrrolo[2,3-d]pyrimidine (CLIV, 1.00 g, 3.2
mmol} in EtOAc (10 mL) were added 10% Pd/C (1.0 g) and AcOH (3 mL). The
mixture was attached to a hydrogenation apparatus. The system was evacuated and
refilled with hydrogen. The mixture was stirred at ambient temperature for 48 h, The

25  mixture was filtered through 10 g of silica-gel on a glass-filter. The filtrate was
concentrated and the residue was purified by flash column chromatography
(EtOAc/MeOH=50/1) to yield 8-(7-methyl-2-(propylamino)-pyrrolidino{2,3-
dpyrimidin-4-yl)-8-azabicyclo[3.2.1Joctan-3-o0l (CLV) (500 mg, 49% yicld) as a

yellow solid.
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8-(7-Methyl-2-(propylamino)-pyrrolidino [ 2, 3-d]pyrimidin-4-yl)-8-
azabicyclof3.2. 1]octan-3-ol hydrochloride (CLVI)
| 8-(7-Methyl-2-(propylamino)-pyrrolidino}2,3-d]pyrimidin-4-yl)-8-

5 azabicyclo[3.2.1]octan-3-0} (CLV, 200 mg, 0.63 mmol) was dissolved in H,O (10
mL) and 0.5 M aqueous HCI solution (1.3 mL), and the solution was lyophilized to
yield 8-(7-methyl-2-(propylamino)-pyrrolidino{2,3-d]pyrimidin-4-y{)-8-
azabicyclo[3.2.1]octan-3-o0l hydrochloride (CLVI) (224 mg) as a yellow solid. LCMS
(ESI) m/z = 318 (M+H)", 'H NMR (500 MHz, DMSQ) 8 (ppm) 4.55 (br, 2H), 3.90

10 (s, 1H), 3.60 (t, /= 8.0 Hz, 2H), 3.27 (t, J= 6.5 Hz, 2 H), 3.00 (t, /= 9.0 Hz, 2H),
2.92 (s, 3H), 2.27 (d, J = 7.0 Hz, 2H), 1.90-1.95 (m, 4H), 1.69 (s, 1H), 1.66 (s, 1 H),
1.49-1.54 (m, 2H), 0.92 (t, J = 7.0 Hz, 3H).

Example 81:
15  N-(2-(Propen-2-yDamino-7-methyl-pvrrolo[2,3d]pyrimidin-4-v1)-N,QO-dimethvi-

hydroxylamine (CLVIII)

Example 82:
N-(2-(Propen-2-yhamino-7-methyl-pyrrolo[2 3dIpyrimidin-4-vD-N,O-dimethyl-

hydroxvlamine hydrochloride (CLIX)

O--.-—.
Cl / y Cl y o —N y
~Nead /4 N R
/ h{}ﬁNﬁﬁ 1.1 axn Nua / '\{>_N’H
I e —ra v KoCOs, nBUOH {f e
\ } \
20 XX cLViI CLVI

Scheme 54

2-(Propen-2-yhamino-4-chloro-7-methyl-pyrrolof 2, 3-d] pyrimidine (CLVII)
Under a nitrogen atmosphere, 2-(#-butyl-dimethylsilanyl)amino-4-

25 chloro-7-methyl-pyrrolo{2,3-d]pyrimidine (CXXIIT) (7.5 g, 25 mmol) was dissolved
in DMF (100 ml) and 3-iodoprop-1-ene (6.38 g, 38 mmol) was added. The mixture
was cooled to 0 °C with vigorous stirring, then NaH (1.5 g of a 60% dispersion in
mineral oil, 38 mmol) was added. The mixture was stirred for 30 min, and water (50

mL) was slowly added to quench the reaction. The aqueous mixture was extracted
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with EtOAc (300 mL) and the organic layer was washed with water (100 mL) and
then with a brine solution (100 mL), and dried over anhydrous Na;SOy, After
evaporation, 8.6 g of a yellow oily residue was isolated. This material was dissolved
in Et,O (100 mL), and concentrated hydrochloric acid (20 mL) was added at 0 °C with
5 stirring. The mixture was then stirred for an additional 10 min, The mixture was

extracted with EtOAc (200 mlL) and IN NaOH (200 mL). The organic layer was
separated and washed with HyO (150 mL) and with a brine solution (150 mL) and
dried over anhydrous Na;SO4. The solvents were removed in vacuo and the resultant
residue was purified by flash column chromatography (pet ether/EtOAc=10/1 to 5/1)

10 to yield 2-(propen-2-yl)amino-4-chioro-7-methyl-pyrrolo[ 2,3-d]pyrimidine (6 g,
100% yield) as a yellow solid. LCMS: (ESI) m/z = 223 (M+H)".

N-(2-(Propen-2-ylhamino-7-methyl-pyrrolof2, 3d]pyrimidin-4-yl)-N, O-dimethyl-
hydroxylamine (CLVII)

15 To 2-(propen-2-yl)amino-4-chloro-7-methyl-pyrrolo{2,3-d]pyrimidine
(CLVH, 500 mg, 2.38 mmol) were added n-butano! (5 mL), potassium carbonate
{1.64 g, 5.0 eq.) and N,O-dimethylhydroxylamine hydrochloride (923 mg, 4.0 eq.).
The mixture was stirred in an autoclave equipped with a stirrer at 100 °C for 8 h.
After cooling to room temperature, water (20 mL) was added, and the mixture was

20 extracted with EtOAc (3 x 20 mL). The combined organic layers were washed with
water and with a brine solution and dried over anhydrous NaySOy4. The solvents were
then removed in vacuo and the resultant residue was purified by flash column
chromatography (pet ether/EtOAc=3/1) to yield N-(2~(propen—Z—y])amino—?—methyi-
pyrrolo{2,3d}pyrimidin-4-yl}-N,O-dimethyl-hydroxylamine (CLVII, 310 mg, 55%

25 yield).

N-(2-(Propen-2-yl)amino-7-methyl-pyrrolof 2, 3d] pyrimidin-4-yl}-N, O-dimethyl-
hydroxylamine hydrochloride (CLIX)
N-(2-(Propen-2-yDamino-7-methyl-pyrrolof2,3d]pyrimidin-4-yl)-N,O-
30 dimethyl-hydroxylamine (310 mg, 1.32 mmol) was dissolved in H,O (5 mL) and 0.5
M aqueous HCl solution (2.7 mL), and the solution was lyophilized to yield N-(2-
(propen-2-yl)amino-7-methyl-pyrrolo]2,3d]pyrimidin-4-y1)-N,O-dimethyl-
hydroxylamine hydrochloride (CLIX, 325 mg) as a white solid. LCMS (ESI) nv/z =
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248 (M+H)". "H NMR (500 MHz, DMSO0) § (ppm) 12.60- 14.80 (br, 1H), 7.70-8.70
(br, 1H), 7.06 (s, LH), 6.55 (s, 1H), 5.90-5.94 (m, 1H), 5.31 (d,J= 17.0 Hz, 1H), 5.17
(d,J=10.5 Hz, 1H), 4.06 (s, 2H), 3.84 (s, 3H), 3.70 (s, 3H), 3.53 (s, 3H).

Example 83:

Propen-2-yhaming-7-methyl-

hydroxylamine {CLX)

Example 84:
N-{2-(Propen-2-yllamino-7-methyl-pvrrolo[2 3d]pyrimidin-4-y1)-O-methyl-
hydroxvlamine hvdrochloride (CLXID)
fO—
HN
N 4
&=t
[ =N
N
!

CLX Scheme 55
N-(2-(Propen-2-ylamino-7-methyl-pyrrolof 2, 3d] pyrimidin-4-yl)-O-methyl-
hydroxylamine (CLX)

2-(2-Propen-2-yDamino-4-chloro-7-methyl-pyrrolo[2,3-d]pyrimidine
(CLVII) (700 mg, 3.15 mmol) was dissolved in n-butanol, and potassium carbonate
(2.2 g, 5.0 eq.) and O-methylhydroxylamine hydrochloride (768 mg, 4.0 eq.) were
added. The mixture was stirred in an autoclave equipped with a stirrer at 100 °C for
12 h. After cooling to room temperature, water (20 mL}) was added, and the mixture
was extracted with EtOAc (3 x 25 mL). The combined organic layers were washed
with water and a brine solution, and dried over anhydrous Na;SOQ4. The solvents were
removed in vacuo and the resultant residue was purified by flash column
chromatography (pet ether/EtOAc=5/1) to yield N-(2-(propen-2-yl)amino-7-methyl-
pyrrolo[2,3d}pyrimidin-4-y1)-O-methyl-hydroxylamine (370 mg, 46% yield).

N-(2-(Propen-2-yl)amino-7-methyl-pyrrolof 2, 3d]pyrimidin-4-yl)-O-methyl-
hydroxylamine Iydrochloride (CLXI)
N-(2-(propen-2-yl)amino-7-methyl-pyrrolo[2,3d]pyrimidin-4-yl)-O-
methyl-hydroxylamine (370 mg, 1.59mmol) \'vas dissolved in H,O (5 mL) and 0.5 M
aqueous HCl solution (2 mL), and the solution was lyophilized to yield N-(2-(propen-
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2-yhamino-7-methyl-pyrrolo[2,3d]pyrimidin-4-yl)-O-methyl-hydroxylamine

hydrochloride (383 mg) as a white solid. LCMS (ESI) m/z =234 (M+H)". 'H NMR
(500 MHz, DMSQO) 8 (ppm) 12.40-13.00 (br, 1H), 7.70-8.10 (br, 1H), 7.04 (d, J=3.5
Hz, 1H), 6.49 (d, /= 3.0 Hz, 1H), 5.94-5.99 (m, 1H), 5.32 (d, /= 17.0 Hz, 1H), 5.17

(d, J=10.5 Hz, 1H), 4.04 (s, 21), 3.85 (s, 3H), 3.61 (s, 3H).

Example 85:
lamino-7-methyl-pyrr imidi -N,O-dimethvl-

hydroxylamine (CLXII)
Example 86:
N-(2-n-Propylamino-7-methyl-pyrrolo[2 ,3d}pyrimidin-4-y)-N,O-dimethyl-

hydroxylamine hydrochloride (CLXIID

p_
—N

C%:N»—N{—l_/
| N

\

GLXII Scheme 56

N-(2-n-Propylamino-7-methyl-pyrrolof 2, 3d] pyrimidin-4-yl)-N,O-dimethyl-
hydroxylamine (CLXIT)

The desired compound was prepared from 4-chloro-2-n-propylamino-

7-methyl-pyrrolo[2,3d]pyrimidine and N,O-dimethyl-hydroxylamine as described in
Example 73. LCMS: (ESI) m/z = 250 (M+H)". 'H NMR (500 MHz, CDCl3) & (ppm)
7.70 (s, 1H), 7.02 (s, 1H), 6.52 (s, 1H), 3.82 (s, 3H), 3.67 (s, 3H), 3.53 (s, 3H), 3.34 (t,

J=8.5 Hz, 2H), 1.54-1.59 (m, 2H), 0.93 (¢, J=8.5 Hz, 3H).

Example 87:
N-(2-n-Propylamino-7-methyl-pyrrolo[2,3dlpyrimidin-4-y1)-O-methyl-
hydroxylamine (CLXIV)

Example 88:
N-(2-n-Propylamino-7-methyl-pyrrolo[2,3d]pyrimidin-4-y1)-O-methyl-
hydroxylamine hydrochloride (CLXV)
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CLXIV Scheme 57

N-(2-n-Propylamino-7-methyl-pyrrolof 2, 3d] pyrimidin-4-yl)-O-methyl-hydroxylamine
(CLXIV) '

5 The desired compound was prepared from 4-chloro-2-n-propylamino-
7-methyl-pyrrolo[2,3d]pyrimidine and O-methyi-hydroxylamine as described in
Example 73. LCMS (ESI) myz =236 (M+H)", "H NMR (500 MHz, DMSO) 8 (ppm)
12.50 (s, 1H), 8.10 (s, LH), 7.05 (s, tH), 6.01 (s, 1H), 3.85 (s, 3H), 3.60 (s, 3H), 3.36
(s, IH), 3.34 (t,J = 6.5 Hz, 2H), 1.58-1.62 (m, 2H), 0.96 (t, /= 7.5 Hz, 31),

10
Example 89:
N-(2-n-Propylamino-7-methyl-pyrrolo[2,3d]pyrimidin-4-yl)-hydrazine (CLXVI)
Example 90:
N-(2-n-Propylamino-7-methyl-pyrrolo[2,3d]pyrimidin-4-yl)-hydrazine hydrochloride
15 {(CLXVID)
al NH;
({/:h*\)_N@_/ HoN—NH; HN/ N /"/
| =N — Y—NH
N | =N
“ \
CXXIV CLXVI
Scheme 58
N-(2-n-Propylamino-7-methyl-pyrrolof 2, 3d]pyrimidin-4-yl)-hydrazine (CLXVI)
20 To a solution of 4-chloro-2-n-propylamino-7-methyl-

pyirolo[2,3d]pyrimidine (CXXIV, 1.0 g, 4.5 mmol) in ethanoi (70 mL) was added

hydrazine (14 mL) and the mixture was heated at refluxed for 3 h. After cooling to

room temperature, the solvents were removed in vacno. The residue was purified by

flash column chromatography (CH,Cly/MeOH=30/1) to yield N-(2-n-propylamino-7-
25  methyl-pyrrolo[2,3d]pyrimidin-4-yl)-hydrazine (CLXVI, 1.0 g, 80% yield).
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N-(2-n-Propylamino-7-methyl-pyrrolof 2, 3d] pyrimidin-4-pl)-hydrazine hydrochloride
(CLXVII)

N-(2-u-Propylamino-7-methyl-pyrrolo]2,3dpyrimidin-4-yl)-hydrazine
(460 mg, 2.0 mmol) was dissolved in H;O (10 mL.) and 0.5 M aqueous HCI solution
{4 mL), and the solution was lyophilized to yield N-(Q-fz—propylamino-’?—methyi~
pyrrolo[2,3d]pyrimidin-4-yl)-hydrazine hydrochloride (440 mg) as a brown solid.
LCMS (ESI) m/z =221 (M+I)". " NMR (500 MIz, DMSO) & (ppm) 10.63 (s, 1H),
7.56 (s, 2H), 6.97 (d, /= 3.0 Hz, |H), 6.54 (d, /= 3.5 Hz, 1H), 3.58 (s, 3H), 3.33 (s,
2H), 1.56-1.61 {m, 2H), 0.95 (t, /= 8.0 Hz, 3H).

Example 91:

(CLXVIID
Example 92;

hydrochleride (CLXIX)
Cl HiCo NH2
7N HoN—NH-CH "
B—NH 2N—NH-CHj N
! —N>— - . a
N | »=N
\ N
\
CXXIV CLXVl

Scheme 59

N-Methyl-N-(2-n-propylamino-7-methyl-pyrrolof 2, 3d] pyrimidin-4-yl)-hydrazine
(CLXVIID

To a solution of 4-chloro-2-n-propylamino-7-methyl-
pyrrolo[2,3d]pyrimidine (CXXIV, 800 mg, 3.42 mmol) in n-butanol (5 mL) was
added potassium carbonate (2.36 g, 5.0 eq.) and methylhydrazine (630 mg, 4.0 eq.).
The mixture was stirred in an autoclave equipped with a stirrer at 100 °C for 15 h,
After cooling to room temperature, water was added (20 mL), and the mixture was
extracted with EtOAc (3 x 25 mL). The combined organic layers were washed with

water and with a brine solution, and dried over anhydrous NaySO,. The solvents were
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removed in vacuo and the resultant residue was purified by flash column
chromatography (pet ether/EtOAc=3/1 to DCM/MeOH=10/1) to yield N-methyl-N-
(2-n-propylamino-7-methyl-pyrrolo[2,3d}pyrimidin-4-yl)-hydrazine (CLXVIII, 220
mg, 36% yield).

N-Methyl-N-(2-n-propylamino-7-methyl-pyrrolof2, 3d] pyrimidin-4-yl)-hydrazine
hydrochloride (CLXIX)
N-methyl-N-(2-n-propylamino-7-methyl-pyrroto[2,3d]pyrimidin-4-yl)-

hydrazine (220 mg, 0.94 mmol) was dissolved in H,O (10 mL) and 0.5 M agueous

10 HCI solution (2 mL), and the solution was lyophilized to yield N-methyl-N-(2-s-
propylamino-7-methyl-pyrroto[2,3d]pyrimidin-4-yl)-hydrazine hydrochloride
(CLXIX, 238 mg) as a brown solid. LCMS (ESI) m/z = 235 (M+H)". 'H NMR (500
MHz, DMSO} & (ppm) 7.50-8.10 (br, 4H), 7.05 (s, 1H), 6.67 (s, 1H), 3.60 (s, 3H),
3.58 (s, 3H), 3.33 (s, 2H), 1.55-1.62 (m, 2H), 0.95 (t, /=7.5 Hz, 3H).

15

Example 93:
N.N-Dimethy!l-N’-(2-n#-propylamino-7-methyl-pyrrolof2,3d]pyrimidin-4-yl)-
hydrazine (CL.XX)
Example 94

20 N.N-Dimethyl-N’-{2-n-propylamino-7-methyl-pyrrolo[2.3d]pyrimidin-4-yl)-
hydrazine hydrochloride (CLXXI)

Scheme 60

25 N, N-Dimethyl-N'-(2-n-propylamino-7-methyi-pyrrolof2, 3d]pyrimidin-4-yl)-hydrazine
(CLXY)
To a solution of 4-chloro-2-#-propylamino-7-methyl-pyrrolof2,3d}-
pyrimidine (1.1 g, § mmol) and 1,1-dimethythydrazine (450 mg, 7.5 mmol) in
dioxane (30 mL) was added xphos (622 mg, 1 mmotl), Pdy(dba); (458 mg, 0.5 mmol}
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and Cs;COs (2.45 g, 7.5 mmo). The solution was degassed by bubbling argon
through it for 10 min using a syringe needle. The mixture was then stirred at 80 °C
for 2 h. After cooling to room temperature, water was added (20 mL) and the mixture
was extracted with EtOAc (3 x 40 mL). The combined organic layers were washed
5 with water and with a brine solution, and dried over anhydrous Na,SQ4. The solvents
were removed in vacuo and the resultant residue was purified by flash column
chromatography (DCM/MeOH=30/1 to 5/1) to yield N, N-dimethyl-N’-(2-n-
- propylamino-7-methyl-pyrrolo[2,3d]pyrimidin-4-yl)-hydrazine (CLXX, 100 mg, 8%
yield, ~85% purity).
10
N, N-Dimethyl-N ’-(2-rx—propyfam£no- 7-methyl-pyrrolof 2, 3d] pyrimidin-4-yl)-hydrazine
hydrochiloride (CLXXT)
N, N-dimethyl-N’-(2-n-propylamino-7-methyl-pyrrolo{2,3d]pyrimidin-
4-yl)-hydrazine (100 mg, 0.4 mmol) was dissolved in HyO (5 mL) and 0.5 M aqueous
15 HClI solution {1 mL) and the solution was lyophilized to yield N, N-dimethyl-N’-(2-»-
propylamino-7-methyl-pyrrolo{2,3-d]pyrimidin-4-y}-hydrazine hydrochloride(110
mg) as a yellow oil. LCMS (ESI) m/z =249 (M+H)". 'H NMR (500 MHz, MeOD) &
(ppm) 6.92 (d, J = 4.0 Hz, tH), 6.50 (d, J=3.0 Hz, 1H), 3.66 (s, 3H), 3.45 (t,/="7.5
Hz, 2H), 2.79 (s, 6H), 1.67-1.72 (m, 2H), 1.01-1.04 (m, 3H).
20

Example 95:
Effect of Compound ( XXXV on Opioid-Induced Respiratory Depression in the Rat

All animal experiments were carried out according to the U.S, law on
animal care and use approved by Galleon Pharmaceuticals Institutional Animal Care
25 and Use Committee (JACUC). Rats with pre-cannulated jugular vein (for
administrating drugs) were acclimated to plethysmography chambers for a minimum
of 60 minutes, or until animals were no longer restless. Each animal was dosed with
morphine sulfate (10 mg/kg), dissolved in sterile water at a concentration of 10
mg/mL (supplied by Baxter Healthcare Corporation), via injection into the jugular
30  vein catheter over a period of 5-10 seconds.
Compound (XXXVI) was dissolved in 20% hydroxypropyl B-
cyclodextran (20%bcd on graph) at a concentration of 0.45 mg/mL at pH 5. After a
period of 5 min, compound (XXXVI), labeled as cmpd (A), was administered via
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infusion into the jugular vein at a dose of 0.10 mg/kg/min for 20 min and then at a
dose of 0.30 mg/kg/min for 20 min (e.g., 20 uL/min/0.3 kg rat fo yield 0.03
mpk/min).
After 20 minutes of infusion at this dose, the infusion pumps were
5 turned off, and all animals were given a 20 minute recovery period, followed by a
post-study analysis of rat health and behavior. The minute ventilation data indicate
that compound (XXXVI) significantly reversed opioid-induced respiratory depression

in rat compared to vehicle, Results are illustrated in Figure 1.

10 Example 96:
Effects of Morphine and Compound (XXXVI) on Blood Gases in the Rat

Rats with pre-cannulated jugular vein and femoral arterial catheters
(for administrating drugs and obtaining blood samples respectively) were obtained
from Harlan laboratories and kept at the animal facility at Galleon Pharmaceuticals

{5  until the experimental procedures. All animals experiments were carried out
according to the US law on animal care and use approved by Galleon Pharmaceuticals
IACUC. Each animal was dosed with morphine sulfate (10 mg/kg), dissolved in
saline at a concentration of 10 mg/mi, via injection into the jugular vein over a period
of 20 seconds with a 20 second flush of 0.9% NaCl saline. Prior to morphine

20 administration, two 250 L samples of arterial blood were aspirated from the femoral
artery into a pre-heparinized syringe. The samples were analyzed on Radiometer’s
ABL Flex 800, where pO,, pCO;, pH, sa0; and other parameters were recorded.
Aspirated volumes of arterial blood were replaced by room temperature sterile saline
(~300 pL) slowly flushed back into the femoral arterial catheter of the rodent to

25 prevent anemia and/or dehydration, Morphine was then administered and 2 minutes
later another blood sample was taken.

After a period of 5 min from the administration of morphine,
compound (XXXVI), labeled as cmpd (A), was administered via infusion into the
jugular vein at a dose of 0.1, 0.3 and 1.0 mg/kg/min (dissolved in PBS buffer). The

30 infusion started at t = 15 minutes and ended at £ =35 minutes. Arterial blood gas
analysis occurred at time points t = 12, 18, 25, 35, 40, 45, and 50 minutes. The data

show that compound (XXX VI) significantly reverses opioid-induced respiratory
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depression in rat compared to vehicle. Results are illustrated in Figure 2a and Figure

2b and the accompanying Table 6,
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Table 6.

Cmpd

Dose
{mpk/min}

pH
(%

reversal)

P3C02
(%
reversal)

Pa02
(%
reversal)

SaOz
(%o

reversal)

XXXVI

1

60

94

26

62

XXXVI

11

0.3

55

72

-16

43

XXXVI

10

0.1

37

47

16

51

XXXVI

0.03

20

18

-2.0

42

Exampie 97.
Hypoxic Ventilatory Response {HYR) and Effect of Compound GOV on HVR in

the Rat

Rats with a pre-cannulated jugunlar vein (for administrating drugs) were
acclimated to plethysmography chambers for a minimum of 60 minutes, or until
animals were no longer restless. Each animal was dosed with compound (XXXVI),
labeled as cmpd (A), at 0.03 mg/kg/min via infusion into the jugular vein catheter for
a period of 50 minutes. After a period of 20 minutes, an isocapnic hypoxic mixture
(12% O; balanced N3) was administered into all chambers using a gas mixer (CWE
inc. GSM-3 gas mixer) for 20 minutes. After this time, the gas mixer was furned off,
resulting in normal room air pumped into the chambers. Ten minutes later, the
infusion pumps were turned off, and all animals were given a 20 minute recovery
period, followed by a post-study analysis of rat health and behavior, The minute
ventilation data show that compound (XXXVI) significantly potentiates the hypoxic

ventilatory response in the rat compared to vehicle. Results are illustrated in Figure 3.

Example 98:
Effect of Compound (XXXV1) on Opioid-Induced Respiratory Depression in the

Monkey
Juvenile macaques (four-year-old Macaca fascicularis, 2 to 5 kg,

n=13) were used for the study. Animal husbandry was conducted under USDA
guidelines and the protocols were approved by the Institutional Animal Care and Use

Committee of East Carolina University.
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Anesthesia was induced with 5% isoflurane and then maintained with
1.5 to 2% isoflurane (100% Os, 2 L/min). Antebrachial veins were cannulated.
Vivometrics Lifeshirts (Ventura, CA) were fitted to the animals for monitoring
respiratory function by inductance plethysmography. Abdomen and rib cage

5 deflections were calibrated using the Qualitative Diagnostic Calibration (QDC)
procedure, and tidal volume was normalized to 15 mL, which represented a typical
tidal volume for these animals as previously measured using conventional techniques,
Heart rate was monitored continuously by 3-lead ECG.

ETCO; was measured via a neonatal nasal cannula connected to a

10 microstream CO,; sensor (Cardell monitor, Model 9405). SpO; and HR were
monitored by pulse oximetry using a reflectance probe (Nelcor Max-Fast) positioned
on the inner aspect of the upper arm. HR was also determined from the ECG
allowing measurement when animal activity compromised the integrity of pulse
oximetry signals. BP was measured in anesthetized animals using a cuff positioned
15 on the ankle,

Compound (XXXVI) was dissolved in 20% hydroxypropyl B-
cyclodextran (HPBCD) and sterile filtered using a 2 pt syringe filter. Compound
(XXXVD), labeled as cmpd (A), was then delivered at a rate of 0.20 mg/kg/min for 5
minutes, followed by reduction of the infusion rate to 0.10 mg/kg/min for 10 minutes,

20 Minute Ventilation and end-tidal CO; was monitored. Naloxone HCI (0.05 mg/kg
intravenous) was delivered to reverse morphine effects and conclude the experiment,
The data showed that cmpd (A) produced a full reversal of end-tidal carbon dioxide

increases caused by the opioid, and also increased minute ventilation (Figure 4).

25 Example 99:
Effect of Compound (3CCIVI) and (L) on Dose-Dependent Minute Ventilation {MV)

in Naive Rats
All surgical procedures were performed under anesthesia induced by
2% isoflurane in compressed medical grade air, With rats in supine position, the right
30 femoral vein was catheterized using polyethylene fubing (PE-50). This catheter was
used for fluid and drug administration. Simultaneously, the right femoral artery was

also catheterized for monitoring blood pressure, In order to measure the respiratory
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paramelers in spontaneously breathing rats, trachea was intubated using 13 gauge
tracheal tube (2.5mm ID, Instech Solomon, PA).

After establishing a stable base-line at 1.5% isoflurane, cumulative
dose-dependent (0.01, 0.03, 0.1, 0.3, 1, 3, 10 mg/kg) ventilatory responses to

5 compounds (XXXVI) and (L), labeled as cmpd (A) and empd (B) respectively, were

generated from spontaneously breathing rats. Maximum peak minute ventilatory
(MV) values at each dose from corresponding drug were calculated and used for
generating EDsg values, The results are shown in Figure 5. Both compounds
(XXXVI) and (L) increased minute ventilation in a dose-dependent manner with

10 calculated EDsp values of 0.14 and 0.13 mg/kg respectively.

Example 100:
Effect of Compound (CXXI) on Dose-Dependent Minute Ventilation (MV) in Naive

Rats
15 Compound (CXXI), labeled as cmpd (C), was shown to increase
minute ventilation in a dose-dependent manner following the procedure above,

Results are shown in Figure 6.

Example 101:
20 Effects of Compound (L) in the Opioid-Treated Rat

Following the procedure in Example 6, Compound (1), labeled as
cmpd (B), was shown to reverse the effects of opioid on blood gases and pH in the rat
by increasing pH, Sa0, and pO; and by decreasing pCO; levels, as illustrated in
Figares 7A-7D.

25
Example 102:
Effects of Compound (CXLII) in the Opioid-Treated Rat
Following the procedure in Example 6, Compound (CXLII), labeled as

cmpd (D), was shown to reverse the effects of opioid on blood gases and pH in the
30 rat by increasing pO; levels, increasing (Sa0,) oxygen saturation, decreasing pCO,

levels and raising pH, as illustrated in Figures 8A-8D.

Exanple 103:
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Effects of Compound (CXLII) on Opioid-Induced Respiratory Depression in the Rat

Following the procedure in Example 5, Compound (CXLII), labeled as
cmpd (D), was shown to reverse opioid-induced respiratory depression in the rat by
increasing minute ventilation (MVY} as determined by plethysmography. The results

5 are illustrated in Figure 9.

Example 104:

Effect of Compounds on Minute Ventilation (MV) and Cardiovascular Parameters in

Naive Rats
10 All surgical procedures were performed under anesthesia induced by
2% isoflurane in compressed medical grade air. With rafs in supine position, the right
femoral vein was catheterized using polyethylene tubing (PE-50). This catheter was
used for fluid and drug administration. Simultaneously, the right femoral artery was
also catheterized for monitoring blood pressure and heart rate. In order to measure
15 the respiratory parameters in spontaneously breathing rats, trachea was intubated
using 13 gauge tracheal tube (2.5mm ID, Instech Solomon, PA),
After establishing a stable base-line at 1,5% isoflurane, compounds
(typically at a dose of | mpk) were administered [V, and ventilatory parameters were
generated from spontaneously breathing rats, along with cardiovascular output (mean
20  arterial pressure (MAP) and heart rate). Maximum peak minute ventilatory (MV)
responses (MPR), along with changes in minute ventilation versus baseline (DMV)

were obtained as shown in the tables below.

Table 7.
Cmpd Structure Formula Pose pH MY CcvY
tion
MPR AM MAP Heart
v {mm Rate
Hg) (B/min
)
(1,5)-8-(4,6- @ 20% Impk 5 213 98 114 308
bis(propytamine)- @ HPBCD
1,3,5-triazin-2-yl)-8-
azabicyclo[3.2.1]octa )N\
n-3-one j‘{\"j‘\
\/\” N/ ﬁ,\/
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351 15 89 -2 LXXXI, LXXXIT1T 20% HPI1CD 1 npk 4 248 133 351 19 87 10
LXXX1V, LXXXV 20% FI PPCD 1 npk 4 213 110

WO 2012/074999 PCT/US2011/062386
(t,5)-8-(4,6- o 20% Impk 5 237 137 117 345
bis¢(isobutylamino)- HPBRCD
1,3,5-triazin-2-yl)-8-
azabicyclo[3.2.1]octa ji
n-3-one J"{\‘i
WY
N'-isopropyl-7- J\ 20% [mpk 5 402 320 £18 340
methyl-N>-propyl- Hnl HPBCD
TH-pyrrolo[2,3-d] | \JN\
pyrimidine-2,4- NN H’\/
diamine
6-(1-(2-(allylamino)- | __H_n N _~ 20% Impk | 5 | 154 | 60 | 114 350
7-methyl-7H- T HPBCD
pyrrolo[2,3-d]
pyrimidin-4-yl)
pigeridin-ti—y[)- i
N2?Nl-dipr0py.l-i,€5,5- ; [y f
triazine-2,4-diamine PR
N'-isopropyl-7- J\ 20% Impk 5 327 224 93 318
metityl-N*-propyl- aly HPBCD
6,7-dihydre-5H- (f j“\
pyrroiof2,3-d] NN ﬂ/\/
pyrimidine-2,4-
diamine
CLX, Y 20% Impk 5 182 103 96 336
CLXI W HPBCD
ey
oy
CXXXI, “NH 20% Impk 4 204 130 101 348
CXXXIL (:[/'w HPRCD
{
N N’J\N’r
H
N*,7-diisopropyl-N- J\ 20% 1mpk 6 250 155 103 356
propyl-7TH- HNl HPBCD
pytrole[2,3-d} al
pyrimidine-2,4- N N’/LH/\/
diamine
CXXXVI, /L 20% Impk 4 238 143 98 389
CXXXVII wH HPBCD
=N
" iN,J\Nf
N-isopropyl-N*- L 20% 1mpk 4 259 172 96 387
propyl-7H- Hi HPBCD
pyrrofof2,3-d] (/f )N\
pyrimidine-2,4- NSNS
diamine H
XXIX O~ 20% Impk | 4-6 | 253 i61 92 in
\( ﬂJﬁN \/|/ HPRCD
N)\N/)\N
H H
CXLlI, O~ 20% fmpk { 4-6 | 264 163 93 336
CXLI X HPECD
g |
NN H
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411 15 112 -1 X,

105:

Depr essi om0 20B/RB99 51 n one aspect,

XCl'1l 20% 11P13CD 1 npk 4 261 152 162 63 98 -2 Exanple
Ef fect of Conpound (XXXVI) on Benzodi azepi ne-I nduced Respiratory
t he objective of thecruwsec@nnessady was

to evaluate the effects of an intravenous infusion of compound (XXXVl)..on
I nduced by m dazolamin rats.

respiratory depression,
10Conmpound (XXXVI) was di ssolved in 20% hydr oxypr opyl - bet a-

Pr ocedures..

cycl odextran in

sterile water, and titrated to a pH of 4-8 using pH paper and NaOH or HCl,
resulting ijn a ckear, sft abl g,®0l ut i s, at idpE ONceNtat I g ngzl_. 5 48/ L.
O her conpqunds: nor philne Jate| mepaplii ed as 10 ng/|mM spl utijon by
(Baxter, Inc) and m dazol wsupplied as 5 ng/ nmL|sol ytionj (Hogpira,|Inc.)
15 "
XX NN 20% Impk | 4-6 | 252 | 130 | 95 415
“{)*” HPBCD
Ay
H H
NN dipropyl-7H- J/ 20% lmpk | 4-6 | 336 | 164 o4 427
pyrrolo[2,3-d] HA HPBCD
pyrimidine-2,4- 7N
diamine N iN’J\Nz\/
H
XXV ~yOs 20% tmpk | 4-6 | 257 | 126 | 98 430
NSy HPPCD
SN
N2-ethyl-6- g 20% Impk | 4-6 [ 208 | 117 | 95 445
(methoxyamino)-N'- H HPRCD
propyl-1,3,5-triazine- N)*N
2,4-diamine NN
H H
7-methyl-N-propyl-4- -l 20% 1 4 175 83 93 3
(1,2,2-tcimethyl- N HPBCD mpk
hydrazinyl)-7H- AN
pyrrolo[2.3-d] N~ [ Isesiz | 1 | s | 167 | so | 87 | 376
pyrimidin-2-amine ! H 0 mpk
NN -dipropyl-6,7- HN T 20% 1 4 175 93 93 385
dikydro-53H-pyrolo B ,NL HPBCD mpk
[2,3-d]pyrimidine- Fop
2,4-diamsine W 20% i 6 | 263 | 167 | 99 | 381
HPRCD | mpk
N2-methyl-N* NS “NH 15/65/2 | lmpk | 5 145 | 106 | 92 285
dipropyl-1,3,5- ‘*i*‘“ 0
triazine-2,4,6- \/\NJ\N’J\ o~
triamine H N
6-(1,2- R 20% tmpk | 5 | 338 | 216 | 97 329
dimethyihydrazinyl)- j‘\ HPBCD
N?,N*-dipropyl-1,3,5- NN
triazing-2,4-diamine \/“H)‘NAPJ’\/
LI, 20% tmpk | 4-6 | 288 | 179 | 96 403
LIV *N‘Ov@ HPBCD
»,
6-{methoxy SO 20% Impk | 4-6 | 355 | 243 90 356
{methyl)amino)- SN HPRCD
N2 N4- NP P G
dipropylpyrimidine- NN
2, 4-diamine
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Pot enti al
behavi or al

adverse events were nonitored, and there were no adverse 15
ef fects observed follow ng adm nistration of conpound (XXXVI) at

t he doseswDeast2d499%he results of these experinents denomrstrnsted/ osisas

conmpound ( XXXVI)

appears to be well

I n one aspect,

reverses m dazol am i nduced-respiratory depression and

tolerated in rats at the doses tested. 20 Exanpl e 106:
Ef fect of Conpound (XXXVI) on Hypercapni a
the study was to evaluate the effects of Conpound ( XXXVI)
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m xture fed to each pl ethysnograph 2 ate of 2 L/mn. Rat
whol e body pl et hysnography was used aluate and quantify mnute
ventilation @agyhhel pahigr|n Kl Jrg@thlng v respiratory wavef ormjwas 10
generated frjom whe pxalande of ajir between the gnimal and the chgnber. This
exchange induced changes ijn air ol upeMehal DM 6 f HAj (Bhing |pr essur e
transducer, [constituting tihe respiratory Bask M, 2005,
"Respiration nmeasurgenent ijn the mwhol ¢ body pletrysnn nysL' (Boxgo | nc.,
retrieved fremhttprwwdot—btixco—got—e HtoraskABP dot
pdf). At nosphe 15Jﬁ§§peré e dnid|hdmi dj t §* edsyr &d lusi ng
t enper at ur e [anrd--hum-di-ty—probesthat {sanp! congi-tigns—A
conpensati on f%ﬁﬁor ﬁ% t Her mefet ler i pedsan e’y éspfriat ory
wavef or m usijng— 4" St Fdilzed aligorithm (H 11980, J| Apply
Physi ol . 49: 111 111590% o compensat e|f a1s r di3gi onizhg, which
was reported ast hel g&F&hEt er CAVP. 20Al | cclimated to
pl et hysnogr aphgixehajrbedssso flon mat || east{ ls7thour o orp unt | l1Loahismall s3.:gre no
| onger restljesS*fupf to 2 hours prior|to data coljlect{on)j Mnute
ventilation {( Mgxvwas e@l cyl atugd |bys t he 28i osystiemn XA soft wage | f iom di rect
measur enent s; ofxvi dal#rgl yme (TV) and respj ratorny frequency (0 uging the
formula W 5 TN x Tl Moputle tllgt 0Rg( MM A) |1 3¢ al conmay, éngpqi nt f or
eval uating 25 vant i | atrpony [per f orjmancé. The protagcol | ncluded |congound
(XXXVI) given 20 Ut flusjomn, oo by a .ot e posure to
3% hypercapnlaq?}% dfp(gg[)or fEélpthe {:orpé{?nd ;,&X\I 01i n?'gs 3?\5 Aﬁaer 20
m nut es of h gt e conmpound (‘““"l) nfiusiopr—continyed—for an
addi tional 10 eq_?p%/ dul'fPhg ih & €604 é%rr;oﬁ%d ('§<x ) B Usi on time
of 50 m nut gs—Each—expertent—nretutded—6-30—=antral-srreepi-vig-eqgnpound
( XOCXV1) (0. 3C§ﬁ 0. 1°°/Y/tk§rmii n) Te‘t@a7aga?ﬁst 8" ahitra] 37 ¢cei \i ng
vehicle, all mh'vh werg-chal Henged—wit-hl-hypedcapn}a (B%-—Animal s were
conti nuously] ngiiiit or edand obderjved {ofb-adverlse {béhayi-drpldefféctis. Such
findi ngs merpcwﬁphrdﬁﬁmpntn | abarat ory notiebookg for|each individual aninma
t est ed. LXXIL, 20% t mpk 4 176 82 38 | 8 | 108 | -4

LXXTI HPRCD 7

LXXVI, 20% | mpk 4 308 191 351 | 15 | 89 2

LXXVI | HPPCD
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Statistical Analysis S5Respiratory data was collected on a breath-by-breath
basis and averaged into 1 mn tinme bins for data anal ysis. For each

desi gnat edoaotpui7ed9bi on phase, which is the tine bet weenPdoasg011A:38per cent
change from pre-treatnment baseline values were cal culated for each cohort
on nultiple ventilatory paraneters including, respiratory frequency (0,
tidal volunme (TV), accunul ated volune (AV), 10 mnute ventilation (M),
inspiratory tine (Ti), expiratory tine (Te), peak inspiratory flow (PIF),
peak expirat prigxkliow (KEP)) ek akaki an o4 ne (fT)|, 2@nd jon$pkr gt aF y| pause
(PIP), end ekpixxawof yuppamise (EEP), delta volune |(dV),| expiratiory ffl ow at
50% TV (EFS0) ,; Lel,ectign 1hdex (R px), gonpensatiiqn (Cpmp),, gnhanced pause
(Penh), pausk RAVY) | RisEpriate (Rpef),| rel afive PJum' dijity (RH),| and

at nospheric e rature, 15 ((Te . Each_pafaneter $ col gd 10| vehicle
in order to :alr%zl at eHzg@/éﬂs cent™di f f er enggtl,o Jsirlrslr%g ary\gg uf%der%{he %:urve ( AUC)
and peak response~vatuesfor—each defined—acqursition—period-using a
custom zed visual basic restructure analysis nmacro (Lopotosky, S. Gll eon

20 ( Lopot osky, =S5 —GatreonBixco Resttuct ot € toc VS, 2, 2008 Al nmerged
data anal ysi®Bmmbt h both doses was perfornmed in G aphpad Prismfor W, TV,
and f only, for hypercapnia studies..Additionally, percent increase was

cal cul at eé based on t “86??8?5&%\9@%{380?%3?%‘&%@ # 8FVg e HE hyper capni c
chal | enge t a:flcbe oSiOHRGnRR AL ESFRABHPounkK XBITYeteB) PRSI E afpidssiost udi es,
t=62 to t=67 was_used 6‘55 Results and Di scussi on..

Adni ni st r at i {8 41’3(:’&‘3!116 HBMRR®XVI ) stinmulated respiration in naive animals
at 0.10 ng/kg/mn, with little or no effect at 0.03 ng/kg/ mn. Furthernore,
when ani mal s recei ved conpound (XXXV1), exposure to hypercapnia (3% CO2) 30
resul ted in ZAc4dHEreased W response in a dose dependent nmanner when
conpared o vehi cl e t rgabARATKRXYMEYasCRIROUIE 209005 lokyprdty1Be@3 Or 0.1

mg/ kg/mn IV, resulted in the augnentation of the hypercapnia ventilatory
response (HOVRpdexgan inéeriig wies alggategito @ pHET Ay usiembrparsianh NaOHed'f ect  at

0. 03 ny/ kg/ regy. .. : / 110 - i r resulted in
& 0% Pact | 10t Ionor ARl TR corsReqiop YPR Bl BURE | O
denonst r at edoapoinger magpbingfulidgsinplipdasiPrmgig! sdietiondyrBetal Inenigd at t he sane

time points, i it I ; - 0 conpound ( XXXV1) al one.
Conmpound (M%O%%Sﬁpggd%ﬁgff%Sﬁ)ﬁg{(})g%—r{lg&{lrﬂmresul ted in an effect 5 on
PIF onlyl35with no discernable change in f, TV, AV, W, Ti, Te, PEF, RT,

El P, EEP, demI?E}E( 9 R nx, Conmp, penh, PAU Rpef, RH or Tenp. The 0.10

ng/ kg/ mi n dos€$fibwed an effect on f, TV, AV, W, Ti, Te, PIF, PEF, EIP,
EF50, Conp, and RH, wwhlz Spomgde-Daeienakt Haoharige), 260-ERR; atddye dRidnsing, Penh, PAU,

ef, and Tenp. These d S est. t hat conpound ), given as an
iRgf usi on, n'efgpgé‘i’? %H’&?Ba"f‘ﬁba%ﬂ)‘%ggﬁ J}‘%‘F%'rv mechBB'Ea[Ss I%ﬁ@/lﬁf’)ér cgpni a, resulting
in facili tatmanysﬁ]}‘ogmpm ::;ﬁs&gﬂmh d&tﬂpbﬂﬂ@n‘ﬁﬁlﬂﬁi&it}hmg%ﬁiﬂim (Bpstemadilt,i on, there
were no ver clini ) eryatio associ ate i oppou XXXVI') at
he” dosedd deREd-Aprly Biysiol BARL! BSppafined vir alak v Ao iPeiaRy pacent
pat ent appl iWwakinin, ROCUPAPBIcSRIhORACIHOMAreT. €. N @ntonhieselpysite ncor por at ed
herein by reference in their entirety. 15 Wile this invention has been
di scl osed widpnaEddpiaHeesPEdFerprd Arnambsalnssrt &2c)it i s apparent that ot her
enbodi ments and variations of this invention nay be devised by others

skilled in the art without departing fromthe true spirit and scope of the
i nventi on. THeadpended clains are intended to be construed to include all

such embedi ments and gguingg/ lﬁ)'a? p%%ktﬂ&érﬂﬂ@ wad Qsed td- vhluate and quantify
minute ventilation and the pattern of breathing., A respiratory waveform was
generated from the exchange of air between the animal and the chamber. This
exchange induced changes in air volume that were measured with a pressure

transducer, constituting the respiratory waveform, Atmospheric temperature and
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CLAI M5 What is clainmed: 5 1. A conposition conprising at | east one conpound
of formula RRN N'. X-R2 bl ..... 1, Z- - b2/ -Y' NR3...NNR5 |1 R4H(I),
wherei n WBRoemd4482 are i ndependently H, al kyl, substit ecedsadidpt3386
cycl oal kyl, substituted cycl oal kyl, al kenyl, substituted al kenyl, phenyl,
substituted phenyl, phenyl al kyl, substituted phenylal kyl, aryl, substituted
aryl, arylal kyl, substituted aryl al kyl, heteroaryl al kyl, substituted

het eroaryl al kyl, heteroaryl or substituted heteroaryl; or R and R2 conbi ne
as to form aniﬁiui@d\iv@ahlsseiemteﬂdlsihg wmﬁehﬁzrgﬂrmlumnﬁmw@&eis mlcﬁfsalﬁpled-5

hydr oxy- pent hydr ox cl ohept a

propane- 1, 3 PaCBH£Q%§ f‘@“ pRsgli 6&3€WP5%€‘Qw§nﬁF§T“%mpmwtoﬁﬁ is H,
al kyl, substmimmcy \aédéydlm u@iyﬁg h@&\hdﬁa&‘dhzecﬁaﬂl@iﬂﬂnﬁ pﬂp@@mCeYﬁll qak(kyl l_Fp%lz kenyl
substituted Ike? - NRI YOR , acyl, or ary al ky or
subst it ut ed PR 3 éé%lﬂ@ ‘HCO'QP‘RWG fcgﬂ?fgjt”i‘?féitcé‘éf“‘é%k%ﬂ wh@wa&m kyl |

substituted g &Je@aé lﬁb!bamﬁbtléﬁ@@MP (%Q%%én&l%ed al kenyl, -OR, -NRIR2,
-C(0)0R1, acy aryl, substituted , heteroaryl substit ut ed heteroaryl

heterocyclic, or subsﬁl@Wﬁ@&‘ﬁ%%@Fb@@@ﬂi%ﬁeﬂﬂ@mR@ﬂﬁﬁﬂdﬁgm@@ﬁﬁ@h@ﬂﬁs to form

a biradical sghect8aliihhamst x@?e 88 RHEEr ‘fé%ﬂ@s‘s iy B9 18hrs) prior (o d ta collection,
3,6, 9-trioxa-undecanel, 11-thy! and 3, 6-di oxa-octane-1, 8-diyl; 25R6 is H,

al kyl, s ubsthhastré'&wam«v (Vg doginkwanAdministered at ayaief 500@¢c_omm),ei dosd, Y is N,
l():oRgdo[:)Z | s"\":’l‘ﬁg I@ﬁﬁ'ﬁ‘ter's {ver diﬁhégaﬂfh @?1&4&@@9&@%8% n?g; S &Jcl()m?[%ﬂ:b t ) b% : : :’ |
and A isl@ Siehtfﬁ% Hid ri]%] anirnals (6 vehicle; 6 drug treated) were dosed sxmuitaneously w1thm

one 60 second period. For intravenous infusions, vehicle or test compound was

prepared at a 0.1 mg/mL stock as described, and administered with Harvard apparatus

infusion pumps. Compound (XXXVI) was given via infusion over a 30 minute period

at a rate of 20 nL/min/0.3 kg, to give a dose of 0.1 mg/kg/min, beginning 5 minutes

15  after the bolus IV administration of midazolam. None of the included studies were

performed blinded, due to the logistics of simultaneousty dosing multiple animals.

All plethysmography data was recorded automatically by the Buxco equipment.

Statistical Analysis:

20 Respiratory data was collected on a breath-by-breath basis and
averaged into 1 min time bins for data analysis. For each designated acquisition
phase, which is the time between doses, percent change from pre-treatment baseline
values were calculated for each cohort on multiple ventilatory parameters including
respiratory frequency (f), tidal volume (TV), accumulated volume (AV), minute

25  ventilation (MV), inspiratory time (Ti), expiratory time (Te), peak inspiratory flow
(PIF), peak expiratory flow (PEF), relaxation time (RT), end inspiratory pause (EIP),
end expiratory pause (EEP), delta volume (DV), expiratory flow at 50% TV (EF50),
rejection index (Rinx), compensation (Comp), enhanced pause (Penh), pause (PAU),
PEF rate (Rpef), relative humidity (RH), and atmospheric temperature (Temp).

30 Each parameter was compared to vehicle in order to calculate percent
difference, using area under the curve (AUC) and peak response values for each
defined acquisition period using a customized visual basic restructure analysis macro.

Additionally, percent reversal of drug induced respiratory depression by compound
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- 158 - and, if Yis C then bond bl is a single bond, and: (i) Zis CH2,
bond b2 is a single bond, and Ais CH or, (ii) Zis CH bond b2 is a
doubl e bowgd,20ed4989is C, 5 or a salt thereof. 2. The conpogiuscan/oef3sel ai m 1,
wherein R3 is H, alkyl, substituted al kyl, cycloal kyl, substituted
cycl oal kyl, al kenyl, or substituted al kenyl. 103. The conposition of claim
1, wherein R5 is H alkyl, substituted al kyl, cycloal kyl, substituted
cycl oal kyl, al kenyl, substituted al kenyl, or acyl. 4. The
conposi ti on vofs celealktml dsingvhemeamresdiathratiepk@sist dahed compiussicioiod ormul a (1)

is selected f 0 ou t|n of : 15(1), Y.is bond. bl is nil, Z
is H bond 6@1‘gnga@Fﬁéi%%BBﬁﬁﬁonep§’Eﬁ?*ﬁﬂ@&géyﬁdg?s?éQ§PmH#€n@Ehpound i s
a conpound afudyorrmula (11-a) or a salt thereof: RIX-R2 NN NN R3N N' RS
R4(1l1-a), and (it) Yis N bond 1)1 is nil, Zis nil, bond b2 is
nil, and Ais a bond, and the 20 conpound of the invention is a
1,3,5-trimzimedef formula (I1-b) or a salt thereof: RRN N NRRs H R4

(11-b). - Compound (XXXVTI) (0.1 mg/kg/min) reversed the BIRD induced
decrease in MV by 100 by the end of the infusion period {t = 38). Compound
(XXXVI) had an effect to reverse the effects of midazolam on MV (Figure 15), TV
(Figure 16), AV, Te, PIF, PEF, and EEP, and had no obvious effect on f (Figure 17),

10 Ti, RT, EIP, dv, EF50, Rinx, Comp, Penh, PAU, Rpef, RH, and Temp. Small
increases in minute ventilation in all groups were often seen during IV bolus
njections which were treated as injection artifacts due to animal arousal, and had no
other apparent impact on ventilation,

Potential adverse events were monitored, and there were no adverse

15 behavioral effects observed following administration of compound (XXXVI) at the
doses tested. The results of these experiments demonstrated that compound (XXXVI)
reverses midazolam induced-respiratory depression and appears to be well tolerated in

rats at the doses tested.

20 Example 100:
Effect of Compound (X5O{VI) on Hypercapnia

In one aspect, the objective of the study was to evaluate the effects of

Compound (XXXVI), administered by intravenous infusion, on the hypercapnic
ventilatory response (HCVR) in rats.
25 Vehicle, 20% hydroxypropyl-beta-cyclodextran in sterile water, was
added to pre-weighed compound and mixed thoroughly, resulting in a clear solution.
A 1.5 mg/mL stock was created to give an infusion dose of 0.10 mg/kg/min. A
separate 0.45 mg/mL stock was created to give an infusion dose of 0.03 mg/kg/min.
All compound solutions and vehicles were titrated to have a pH between 4-8, using a
30  pH paper and titrating with NaOH or HCI solution.
Male Sprague-Dawley rats (Harlan, Inc.), 250-350 g at time of dosing,
had been surgically prepared by Harlan to contain jugular vein cannulas. A 12

chamber plethysmography system with temperature/humidity compensation (Epstein
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5. The conposition of claim1, wherein said at |east one conpound of
formula (1) is selected fromthe group consisting of: 25(i) Y is CR6, bond
bl is nilwozoizm7ig9obond b2 is a single bond, A is CH amrdramiadiat23Beast one

conpound is a conpound of formula (lIll1-a) or a salt thereof: - 159 - W\
7X-R2 N R4(Ill-a), and (it) Yis CR6, bond bl is nil, Zis nil, bond
b2 is nil, and Ais a bond, and the conpound of the invention is a

pyrimdine of forrmula (I11-b) or a salt thereof: RIN 7X-R2 N R3]
S5RAH (111 - b)etal, 1980, J. Apply Phygiol. ?Hél*&bm@ﬁbmcﬁmeﬁ Igd ALY 3223yBercei n Y is C,

bond bl is %1§ WIQJHS t%ﬁ)r}gc C}%AS) uslcﬁ\lé%?tosgsqacd! )&%2 l%\"&le ?i P?' %Cp‘l cu(gt’onnAzel S C:H and

said at |east’one ¢ rrﬁourf salt thereof:
Rl ..,, X -R2 INsite automated infusion system (HaW'trd Ami\htbk N}Sldﬁ, IiOREGas mixer 7.

The conposit Si n bond, Z is
Gt bond b2 CHE R FRR b SR & fy o iMeeoha BuitsietEtfoound 1 &
conpound ®f @y Mk &, (Bd)aner m&o@&] tTlﬁéb&ﬁr&a@fcontQJﬁing(INO% 0y, CO;, and nitrogen 8. The
conposition of cl ast one coppound is selected from

erein %
the group coff& %t([aalﬁg]t%fhe gas m1xe1 with the custom;ze gas mixture fed fo each
plethysmograph at a rate of 2 L/min.

Rat whole body plethysmography was used to evaluate and quantify
minute ventilation and the pattern of breathing. A respiratory waveform was

10 generated from the exchange of air between the animal and the chamber. This
exchange induced changes in air volume that were measured with a pressure
transducer, constituting the respiratory waveform (Lomask M., 2005, “Respiration
measurement in the whole body plethysmography,” Buxco Inc., retrieved from
http://www dot buxco dot com/ downloads/ LomaskWBP dot pdf). Atmospheric

15 temperature and humidity were also measured using temperature and humidity probes
that sampled chamber conditions. A compensation factor was then determined and
applied to the respiratory waveform using a standardized algorithm (Epstein et al.,
1980, J. Apply Physiol. 49:1107-1115) to compensate for respiratory conditioning,
which was reported as the parameter COMP.

20 All animals were acclimated to plethysmography chambers for at least
I hour, or until animals were no longer restless (up to 2 hours prior to data collection).
Minute ventilation (MV) was calculated by the Biosystem XA software from direct
measurements of tidal volume (TV) and respiratory frequency (f) using the formula
MV =TV x f. Minute ventilation (mL/min) is a common endpoint for evaluating

25  ventilatory performance. The protocol included compound (XXXVI) given as a 20
minute infusion, followed by a 20 minute exposure to 3% hypercapnia in addition to
the compound (XXXVI) infusion. After 20 minutes of hypercapnia, the compound
(XXXVI) infusion continued for an additional 10 minutes, resulting in a total
compound (XXXVT} infusion time of 50 minutes. Each experiment included 6

30 animals receiving compound (XXXVTI} (0.03 or 0.10 mg/kg/min) tested against 6
animals receiving vehicle, all of which were challenged with hypercapnia (3%).

Animals were continnously monitored and observed for adverse behavioral effects.
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- 160 -

N- (4, 6-Bi s-nethylam no-[1, 3,51triazi n-2-yl1)-N, O-di net hyl - hydr oxyl am ne
(XX), WO 2012/074999 PCT/US2011/062386
N-(4,6-Bis-ethylam no-[1, 3,5]triazin-2-yl)-N, 0-di net hyl - hydr oxyl ar ni ne
(XXI'l'), 5N-(4-Cycl opropyl nethyl)-N-(6-n-propyl am no)

[1, 3,5]triazin-2-ye-N, 0- dinethyl-hydroxylan-iine (XXV),

N- (4- Et hyl ami no) - N- (6-n-propyl am no)-[1, 3, 5] triazin-2-yl)-N, Odimethyl hydro
xyl am ne (Xvch )indmgs were record® inf3i 18bodatbry(ndteb®iks Ydr pichdydigidial @pinal
[1,3,5]triazin-2-yl1)-N, O-dimethyl 10 hydroxyl am ne (XXl X),

N-(Bis-4, 6- (%‘WZi di met hyl propyl am no))

[1,3,5]triazin-2-yl)-0, N-di net hyl hydroxyl ar ni ne (XXXl ),

N-(Bis-4,6-(cycl oprop[yl amno))[1,3,5]triazin-2-yl)-0, N-di net hyl hydroxyl am n

e (XXX | |) Statistical Analysis

15N- (4, 6-B8i s-n- propylﬁé&bn%l[yldq%,@akfcf)uaézeara,nahye?a)h-@ tNeﬂh pRiwki- hydr oxyl am ne

(XXXV), N-(4-(Methoxy(nmethypam no) - Ip ]¥Iamno- 5-triazin-2-

yl ) propi on am\r@;gge@)(p_t)) I 'min time bins for afa analysis. For each demgnatecf acquisition

N- (4, 6- Bi's- n,0Rv L ath Rnd dindoctlddnl ¢ nm%c el cARLBYbmhdrenban ne (XLI),

200- Al l yI - RJ?I ) @I S- prlopi}%am ng- ° %b}lcealm ﬂﬁ% , mmf 1roxyl anm ne

(XLIT1), N (hscbn@iaugsmonytadomateg- fPlleth €thrt|oazmﬂflmagﬁ3})1 hmdpztsa@y?tam ne (XLV),

6- (Meth

(et nory g el s s GBI 1 ).
( XLVI | 1) 10 250nBe menytlatiin (MIVE.-idpaatoryopyd @ﬁ nmn[ﬂtmetnsq €Trep, aazalﬁmam;am)y I\L met hyl -
V(4 6B o BT s exrigry oy (I elerion e (T L OO BYSF o ne (L1,
6-[ 1, 210xazi(BE); e&dybkplfxiﬁdk&.pdls@ﬂiﬁ?y 1delta 8olbint (dVzéxpiat@ryAlok zarﬁ)%éf‘( LvVI ),
200 (408 SEPAGRKAT g LR\ Sty Qb RSRIRBY b TRARY
1,3,5jtriaz I(BAQ),}PE)F—rNe ER ey, rdyticke hmylidayr‘(]]tﬁé), érhd)@thslplhér,tc temperature
N (4, 6- BII? F% rP B/) %mch pailmeter \5 tcgilngaZIéLP to ve1¥10 e in 61' S zﬁa}fate é{‘ ?Xyl am ne
difference, using area under the curve (AUC) and peak response values for each
defined acquisition period using a customized visual basic restructure analysis macro
(Lopotosky, S. Galleon Buxco Restructure tool, v5.2, 2008). All of the data analysis
for the single, stand-alone studies was done using the restructure analysis macro
20 (Lopotosky, S. Galleon Buxco Restructure tool, v5.2, 2008). All merged data analysis
with both doses was performed in Graphpad Prism for MV, TV, and f only, for
hypercapnia studies. Additionally, percent increase was calculated based on the
cohort average immediately prior to the hypercapnic challenge to the group’s peak
response. For merged hypercapnia studies, =62 to t=67 was used.
25
Resulits and Discussion:
Administration of compound (XXXVI) stimulated respiration in naive
animals at 0.10 mg/kg/min, with little or no effect at 0.03 mg/kg/min. Furthermore,
when animals received compound (XXXV1), exposure to hypercapnia (3% CO3)
30 resulted in an increased MV response in a dose dependent manner when compared to
vehicle treatment alone. Compound (XXXVI), at 0.03 or 0.1 mg/kg/min IV, resulted
in the augmentation of the hypercapnia ventilatory response (HCVR), at the higher
dose of 0.10 mg/kg/min, with no effect at 0.03 mg/kg/min. The 0.03 mg/kg/min and
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(LXX),

64(Benzyl oxy) (i sopropyl ) am no) - N2, Nd-di propyl-1, 3,5-triazi ne-2, 4-di am ne
(LXXI 1), wOR01/6G4Bps- propyl arnino-[ 1, 3,5]triazi n-2-yl) - RcetusgéH06i3gepr opyl -
hydr oxyl am ne (LXXV1),

N- (4, 6-Bi s-propylam no-[1, 3,5]triazin-2-yl)-0-isobutyl-N nethyl hydroxyl am n
e (LXXXI1),

6- ( Met hyl (t hi ophen- 2-yl met hoxy) am no) - N2, Nd-di propyl-1, 3,5-triazine-2,4- 10
di ar ni ne ( LXXKicl)groups resulted in a 60% facilitation of the HCVR, from t=62 to t=67. The

N OBt o B PN AD AP ad duetdd il R L: Br X K PXRHAPHORVIELHbighY et Pyl hyd
N- (4, 6- Bi s- pit dpyhaeriime ppitts3n bdditivramian <Rvatdd MO- dtehiy bondpomed (KAIXWHdr oxylam ne
(Xcvl),

15N- (4, 6- Bi S PFopyMBRMTHEXTY st 1P rnelss/ minasgipg 1Y B resuiffdip e lecht hy1 ) -

hydr oxyI a r@ KIEpnly, with no discernable change in f, TV AV MV Ti, Te, PEF, RT, EIP,

ﬁ y- éIerB[ Hgflﬂf?gg &Qgﬁ J{I ﬁ)?%m n\(r;])%)qglhl\bzgﬂ Rpe 01 emp [1353% l%] /kg?l%{nn 2-y1)-

4- N- (13- (1- N-dyet mys{vbmrdﬁzeedm}wmwmyi) TIPIAOPIG, NI, BFPO,apypamdio- 20
[1,3,5]triazin-2-yl1)-N, O- th I - hydr ox Ianlne

4-N-(1- N- Met |\W%%Fmgﬂ anﬁeew aFW ﬁ%@ﬁ §ehd g

[1,3,5]tri azl'h@se?dﬂ}ﬁ]s)lg stthd'cHﬂﬂf)(mﬁh'(ﬁxm ﬁiv@ﬂi N éﬁ‘ﬂHﬁIQMﬂ-lﬂay enhance the

4, 6 Bis-(N-(2- dlnethy arni noethyl)am no)-[1,3,5]triazin-2-yl1)-N, 0-di net hyl -
hydr oxyl i ﬁrgnt(l@jpljgoef ects of hypercaprila, Tesulting in facilitation of ventilation duting acute

254, 6- Bi s- (Nyp@aémiéilm 28NS R RRRAh v ke SliRddl bbRBkAsR aYsbdinftld Qadi Met hyl -

hydr oxyl am né (CXl),
4, 6- Bi s- [ N- (SmResEGON I dpydopesriesid1 41, 3, 51t ri azi n- 2-y1) - N, O- di met hyl -

hydroxylarnlne (CXI1 1y discl feach and t patent licat d
4. 6-Bi s- {N-(tetrahydropyran:doyl net hyl ) ant no - Lpl" 3 5 o, y1)-N,0- 30

di met hyl - hy dubbiopiiernr ¢ifed dere @i hereby mcorporated herein by reference in their entirety.

N-(5,8,1 , , - ah] - 1(18), 15(19),
To(17) 111 en TS An R p Rt b REMLASGANL RIGL kg RAggRER 1) 15019
N-(4, 6-Bi s- ppmmwtam otodk BpBodihtents aud Vm'@tiWS)ofNﬁs, iNventiometiny Hyvited by ne ( XLV ) ,

(I\I-X(le'xgs - Bis- %Eh%psyslkﬁmi {o tInL gﬂ Vitétllﬁ d%:pad%ﬁn% f20n¥ tjﬂzz true gg‘?ltlth%d s%pe A hyI hydrazi ne

invention. The appended claims are intended to be construed to include all such
embodiments and equivalent variations.
20
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5 a salt thereof and m xtures thereof. 9. The conposition of claimS8,
wherein said salt is hydrogen sulfate or hydrochl oride. 1010. The

conposi t iwo 20f2/0k@pm 5, wherein said at | east one conpo®QW/US2011/062386

N- (2, 6-bi s-propylam no-[1, 3] pyrimdin-4-y1)-N, O-di net hyl hydr oxyl am ne or a

salt thereof. 11. The conposition of claim 10, wherein
said salt is hydrogen 15 sulfate or hydrochl oride. 12. The
conposition of claim®6, wherein said at | east one conpound is selected from
t he group consisting of: CLAIMS

2- (n-Propyl)am no-4-(i-propyl am no-7-net hyl -pyrrolidino[2, 3-d] pyri mdine 20
(CXXV1) ,

2- (n- Propyl ) am no- 4-di nmet hyl ar ni no- 7- met hyl - pynol i di no[ 2, 3-d[ pyri m di ne
(CXXVI 1 1),

2- (n- Pr opy paWh#ids daimedihy | ami no- 7- met hyl - pyrrol i di no[ 2, 3-d] pyri mi di ne
(CXV(1),5

252- (n- Propyl)anlno 4- (i -propyl)am no-7-i-propyl -pyrrolidino[2, 3-d] pyriinid

ine (CXXXVI), 2, 4- Bi s- (hepmrspifion aerpresinpit [spstond ¢Q§¢m@[l(20f3°ﬂﬂl}lﬁ§/r| m di ne
(CXLI X),

2-(n- Propylfgnlno 4-(4- hydroxyplperldln I-yl) 7- et hyl - pyrrolidino[2, 3-

d] pyrimdine (CLII), R _X—R

308- (7- Met hyl- 2- (pr opyl am no) - pyrrglggqro[Z 3-d] pyri mdin-4-yl)-8-

azabi cycl o[ 3. 2. 11oct an- 3- ol t thereof and m xtures thereof WO
2012/074999PCT/U82011/062386 YNfH}J . The conposition of claim12,
wherein said salt is hydroge gm orNhydrochIorlde 14.
The conposition of claim?7, erelq sa|d|at | east one 5 conpound is

sel ected fromthe group consisting of @,

N-(2- Propyl afeRas 7H pyrrol of 2, 3d] pyrl m di n- 4-y1) -0, N- di met hyl hydr oxyl ani ne
(CXL1), ' | ‘

N-(2-(Pr éﬁben 2- yR)I al?ﬁ]fqzduqmﬁmeh@qnﬂbﬁ ?"51’10f1@3*31!‘]3§)91|ky1m@§qqn<4£ ?‘-J.I)Stht g

di met hyl - hy t. ¥k ARG vk Sodidid 2111( I, phenyl, substituted phenyl, phenylalkyl

10N- (2-(Pr Opgn- _ﬁ m'yélo- fitute a eny)}a eny ﬁl sti Eﬁ p%/'leny p1enya
hydr oxyl am rsébs(t(y_e)d)phenyialkyi aryl, subst1tuted aryl arylalky} substituted alyialkyl

heteroarylalkyl, substituted heteroarylalkyl, heteroaryl or substituted heteroaryl; or R

Y1) -0-net hyl -

and R? combine as to form a biradical selected from the group consisting of 3-

15 hydroxy-pentane-1,5-diyl, 6-hydroxy-cycloheptane-1,4-diyl, propane-1,3-diyl,
butane-1,4-diyl and pentane-1,5-diyi;

R¥isH, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl,
substituted alkenyl, -NR'R?, -C(O)OR', acyl, or aryl,
RYis H, alkyl, or substituted alkyl;

20 R’ is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl,
substituted alkenyl, -OR!, -NR'R?, -C(O)OR‘, acyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic, or substituted heterocyclic; or R® and R® combine
as to form a biradical selected from the group consisting of 3,6,9-trioxa-undecane-
1,1 E-diyl and 3,6-dioxa-octane-1,8-diyl;

25 R® is H, alkyl, substituted alky! or alkenyl;

X is a bond, O or NR*; and,
Y is N, CR® or C; wherein:
ifYisNor CRé, then bond b' is nif and:
(i) Z is I, bond blisa single bond, and A is CH; or,
30 (it) Z is nil, bond b is nil, and A is a single bond;
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N- (2- n- Propyl arni no- 7- met hyl - pyrrol o[ 2, 3d] pyri m di n-4-y1)-0, N-di t net hyl hydr
oxylam ne (CLXI1),

N- ( 2- n- Prwpybemi7me9 7- met hyl - pyrrol o[ 2, 3d] pyri m di n- 4- y1pc@AIseaihpb238d 5

hydr oxyl am ne (CLXI V),

N- (2- n- Propyl ar ni no- 7- met hyl - pyrrol o[ 2, 3di pyri m di n-4-y1) - hydrazi ne
(CLXVI),

N- Met hyl - N- ( 2- n- pr opyl am no- 7- met hyl - pyrrol o[ 2, 3d] pyri m di n-4-yl) -

hydr azi ne (CLXVIII) and,

20N, N- di net hyl - N n opy!l am no-,7- met hyl - pyrrol o[ 2, 3d] pyri m di n-4-y1) -
hydr azi ne (CLXX), gﬂ\{) Fﬁé}eéew%ds HERglE Pt d1er eof 15.
The conposition of claln1yﬁggﬁmgﬁqknd%agqsﬁékﬂmhgahy@n@ggnOQS sul fate or
hydrochl ori de. . _The conposition of claimi, further

conprising at |east one pH&?ﬁﬁH@ﬁﬂK@éP § agonlpber wdohisGier . 3017. A net hod
of preventing,Qh; ket ng a breathing control disorder or disease in a
subj ect in need thereof, wherein said nethod conprises the step of

adm nistering to said subject an effective anount of a pharnaceuti cal

formul ation - 164 - onprSi N eptable
carrier and at | east %ne cT:)h% cg&ﬁgsgtldfn%?gfr“}'rﬁl :W}%F?ﬁ RER%%“‘&PEE%@%& b2 "Y N
AR N R4 wheradih CERQalbjﬁdsummacféCMChd&mbntl:tefnstl,l0] sehstimrekpikendubst i t ut ed al kyl ,
cycl oal kyl, substituted cycl oal kyl, al kenyl, substituted al kenyl, phenyl,

substltuted phenyl , phenyl al kyl substltuted phenyl al kyl , aryl, substituted
aryl, arybal kyl sub53|tufEﬁcamv@ﬁkhyﬁpmheﬂﬁﬂuameéhKyb&ysuhsummdted

neter o2 1L oG B6¥ o LB L ARSI, R 37 ™2 oo e

4, The composition of claim 1, wherein said at least one
compound of formula (I) is selected from the group consisting of:
15 (1) Y is N, bond b' is nil, Z is T, bond b? is a single bond, A is CI, and said at

least one compound is a compound of formula (II-a) or a salt thereof:

(11-a),
and
(D) Y is N, bond b is nil, Z is nil, bond b? is nil, and A is a bond, and the

20 compound of the invention is a 1,3,5-friazine of formula (II-b) or a salt thereof:

1 _R?
Rtijx R
s
3 §
R H (II-b).
5. The composition of claim I, wherein said at least one

compound of formula (I) is selected from the group consisting of:
25 () Yis CRS, bond b’ is nil, Z is H, bond blisa single bond, A is CH, and said

at least one compound is a compound of formula (Il1-a} or a salt thereof:

-159 -



10 hydroxy-pentane-1, 5-diyl, 6-hydroxy-cycl oheptane-1, 4-diyl,

propane-1, 3-diyl, butane-1,4-diyl and pentane-1, 5-diyl; R3 is H,

al kyl , suwetntunresdval kyl , cycl oal kyl, substituted cycl oaChyusoialoksagy| ,
substituted al kenyl, -NR1R2, -C(0)OR1, acyl, or aryl; R4 is H alkyl, or
substituted al kyl; 15R5 is H, alkyl, substituted al kyl, cycloal kyl,
substituted cycl oal kyl, al kenyl, substituted al kenyl, -0R1l, -NRlR2,
-C(0)OR1, acyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic, or substituted hete&locygHré; or R3 and R5 conbine as to form
a biradical selected fromthe groufNconsisting of

3,6,9-trioxa-undecanel, 11-di yl &nd -di oxa-octane-1, 8-diyl;, 20R6 is H,

al kyl', substituted al kyl or alkenyl; i§5a bond, 0 or NR4; and, Y is N,
CR6 or C, wherein: if Y is Nsor™ )t‘he’ bond bl is nil and: (i) Zis H,
bond b2 is a single bond, and Al,s CH lor, 25(jj).Z is nil, bond b2 is nil,
and Ais a single bond; and, if i's CH then bd@ b1l is a si ngl e bond, and:
(i) Zis CH2, bond b2 is a single bondpdand Ais CH or, (ii) Zis CH bond
b2 is a double bond, and Ais,C 30 or a salt thereof. - 165 - WO

2012/ 074999PCT/ U§POH /6 258 b1 5 n1ihé istidk hendl tofis il ardr 15 bapleindithe sai d

breat hi ng cQRifQhnddraRMARNLHA! is Fp$8AREel oF FRRUATIRE) §faQk HRR0Ar OUP consi sting
of respiratory depression, sl eep” apnea, apnea of prematurity,

obesi ty- hypoventil ati on syndroffe, .griffary 5 al veol ar hypoventil ation
syndronme, dyspnea, altitude sisck‘g:ess, hypoxi a, hypercapni a and chronic
obstructive pul nonary di seas ), wherein said respiratory
depression is caused by an amesthel| c,rf sedative, an anxiolytic agent, a
hypnotic agent, alcohol or a Narébotift. 1019. The nethod of claim 17, wherein
said subject is further adm nksteredq a corrposi@il_%? conprising at |east one
addi ti onal conpound useful for treating said breathing disorder or disease.

6. The composition of claim 1, wherein Y is C, bond b'isa single
bond, Z is CHy, bond b is a single bond, A is CH, and said at least one compound is a
compound of formula (IV) or a salt thereof:
R _X—R?
\N/

B\
5
N N/)\N,R

I l
10 R H av).

7. The composition of claim 1, wherein Y is C, bond blisa single
bond, Z is CH, bond b? is a double bond, A is C, and said at least one compound is a’
compound of formula (V) or a salt thereof:
R! X—R?
Sy
)
5
15 R H (V).

8. The composition of claim 4, wherein said at least one

compound is selected from the group consisting of
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20. The nethod of claim 19, wherein said at | east one additional 15
conpound is selected fromthe group consisting of acetazolam de, almtrine,
t heophyl Iwoep120aifoei ne, net hyl progesterone, a serotinerPgrascadobsseor, a
cam abi noid and an anpaki ne. 21. The nethod of claim 17,
wherein said fornmulation is 20 adm nistered in conjunction with the use of
a nechani cal ventilation device or positive airway pressure device on said
subj ect . 22. The nmethod of claim 17, wherein said subject is

a manmal . 2523. Thedmebhosktgfansihald 113, 2RiazByBiNJOsabh e hfaiyemkylading human.
24. The nmethod of claim 17, wherein said fornmulation is adm nistered to
sai d subj ect(XPﬁ)’ an i nhal ational, topical, oral, buccal, rectal, vaginal,

i ntramuscul ar, SW@%Qﬁ%ﬂﬂﬁxmlﬁJ aAnss] %&mvd-yi) N@Hﬁﬁd’ﬂ%ﬁ%&dl@iylhrﬂﬁ\é avenous
route. 30 . Thé met hod of claim1l7, wherein said at | east one

conpound i s (E&lct ed from the group consisting of:

Tégsél- 6- Bi §- met hy ha@l@R1obtopFirlityl)-RAE N-fopfdabrifh) 1 Jisfnekdylyniy dr oxyl am ne, - -

N- (4, 6- Bi s- etimgtheriydwxylam@iesX&Mazi n- 2-y1) - N, 0- di met hyl - hydr oxy! ani ne,

N 4= oyt opr ony! REkihyrs b Pt AR AHBIL {sheifRbLyT)-RE Bnuigh) - N. O

N- (4- Et hyl amydm)iyihm(r@(ﬁxmldpyl amno) 41, 3,5itriazin-2-y1)-N,0-di nethyl- 5

P)le.ng)S(%llt ?Imaglen 5l y(BlS %G@h%t p?] ﬁ"%‘“gﬁgwr ﬁ]ﬂ%hﬁz‘-ﬂ W-)dlmethyi—

N-(Bi s-416- (@d@xdemeeli¥Xpopyl am no))

1,3,5 2- i pe.. . .

LN (Bl s 46 (2. 2B LTSN R T 2 RO, i ot hyi -
hydr oxyl am ngdroxylamine (XXXI), _

N (4" (et oy merEpRREREF B PR L s B B B . " Opr opi onam de.
I15:\|— (I\I_Af(?1 Bi z?rgfroﬁjrﬂy[halm(nmﬁx[[noﬂ),,B 5]tri azi QI ﬁ y1) - 0- net hyl - I Qy_d;]gxyl am ne, 0-Al
N}/(4 6- Bg prop;F/)PIa ‘S[”lpr%gvéﬂ“i"?? bﬁﬁﬁ ‘Ify%&dg%@ tgﬁilﬁg%oxylhmme

6- ( Met hoxy ( neixixwpani no) - N2- propy1- 1, 3, 5-tri azi ne- 2, 4- di am ne,
N- (4, 6-Bi s-propylamno-[1, 3,5]triazjin-2- y]I N-rneth I-hf){]firoxyl am ne,
200- Benzyl - N- (4, ﬁ@r@deﬂ}ﬂéﬁﬂeﬁﬂ)ﬁ%m?ﬁép%ﬂ PPIR9Y h39:t PR met hyl -

yl)propionamide (XL),
N-(4,6-Bis-propylamino-[ 1,3,5]triazin-2-y1)-O-methyl-hydroxylamine (XL1I),
20 O-Allyl-N-(4,6-bis-propylamino-| 13,5 Jtriazin-2-yl)-hydroxylamine (XLIII),
N-(4,6-Bis-propylamino-[ 1,3,5]trlazin-2-yl)-hydroxylamine (XLV),
6-(Methoxy(methyl)amino)-N2-propyl-1,3,5-triazine-2,4-diamine (XLVII),
N-(4,6-Bis-propylamino-[ 1,3,5]triazin-2-yl)-N-methyl-hydroxylamine
(XLVHD),
25 0O-Benzyl-N-(4,6-bis-propylamino-[ 1,3,5triazin-2-y1)-N-methyl-
hydroxylamine (LII1),
N-(4,6-Bis-propylamino-[1,3,5]triazin-2-yl)-N-isopropyl-hydroxylamine
(LV),
6-[1,2]0xazinan-2-yl-N,N'-dipropyl-{1,3,5]triazine-2,4-diamine (LVII),
30 N-(4,6-Bis-propylamino-{1,3,5]triazin-2-yl)-O-isopropyl-N-methyl-
hydroxylamine (LXIV),
O-Benzyl-N-(4,6-bis-propylamino-[ 1,3,5]triazin-2-yl)-N-ethyl-hydroxylamine
(LXVIII),
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hydr oxyl am ne,

N- (4, 6-Bi s-propylamno-[1,3,5]triazin-2-yl1)-N-isopropyl - hydroxyl am ne,
641, 2] Oxapiznex729991- N, N - di propyl-[1, 3,5] triazine-2, 4Pdirars2eia/062386
N- (4, 6-Bi s-propylamno-[1, 3,5]triazin-2-y1)-0-i sopropyl-Nnmethyl- 25
hydr oxyl am ne,

0- Benzyl - N- (4, 6- bi s-propylam no-[1, 3,5]triazin-2-yl)-Nethyl-

hydr oxyl am ne,

N- (4, 6- Bi s- pr opy e 01Bs{ptop3iadlikd-| 1955 0ia2my2Ly-O~kseasyeaydioyiioxy| ani ne,
64( Benzyl oxy}J i sopropyl)am no) - N2, Nd-di propyl -1, 3, 5-tri azi ne- 2, 4- di am ne,
30N- (4, 6- Bi yl am no-[ 1, 3, 51tr|a2|n 2-yl) - N-ethyl 0- |sopropyl

hydr oxyl am ne, N‘6( e@z i I{TZJ-N dipropyl-1,3,5-triazine-2,4-diamine
B P%?gh?{ hyd?o%l arnine, - 167 -

3,5]triazin-2 -i'sobuty
6 (NEt hyl (t HE Kﬁ’én 2-ylmet hoxy) am no) - N2, Nd- di propy1-1, 3,5-triazi ne-2, 4-
di am ne, ; NN, @B@'p?op?rﬂg{?ﬁ/d a, ﬁ]ﬁﬁz;n[ﬁyl%@dnﬁlfo Bopropyl-
zin-2-yl)-0-cycl opropy met fhyl - N-net hyl hydroxyl am ne
5N- (4, 6- Bi s-lydopylrainedbXKY D3, 5]tr| azin-2-y1)-0-et hyI N- et hyl -

hydr oxyl am ne, é}réﬁ% (S)?opgrfat %ci-?gg,ﬂgé]r %izyﬁ) @]-lséﬂ‘u'tﬂ@—methyl-

in-2-yl)-0-(2, 2-di a mne 4 -N-(2-Dirne
t hyl am noet Hylljoapirmore &L XKEN,pr opypar ni no-[ 1, 3 5]tr| azin-2 -yl)- 10

. O-di met hyl - hyd |
N, O di net hyl - hy %8%%@[“1110%&1%—%—)1&?140;{%% 1??113)&@2 NA\IHJ[}{%pg?fL_]’},SEtP?ZLneZ%% 2-y1) - N, 0-

i m dazol - 2-y1) - pr am'no- am no
di net hyl -lblycthamxiyd: arxXeVIA-N-(1-N-M e

e N D RIS
I s-(N-(2-di netikylamind®Chyl ) am no)-[1, 3 5]tr| azin-2 -yl)-N,O0-dine thyl -
hydroxyl atni ne, N-(4,6-Bis-propylamino-{1,3,5]triazin-2-y1)-O-ethyl-N-methyl-hydroxylamine
{(XCVD),
15 N—(4,6—Bis-propylam'in0-[ 1,3,5]triazin-2-y1)-0~(2,2-ditluoro-ethyl)-
hydroxylamine (C}),
4-N-(2-Dimethylaminoethyl)amino-6-N-{n-propyl)amino-[ 1,3,5|triazin-2-yl}-
N,O-dimethyl-hydroxylamine (CIII),
4-N-(3-(1-N-Methylimidazol-2-yl)-propyl)-amino-6-N-(x-propyl)amino-
20 [1,3,5]triazin-2-y})-N,O-dimethyl-hydroxylamine (CV),
4-N-(1-N-Methylimidazol-2-yl)-methylamino-6-N-{n-propyl}amino-
[ 1,3,5]triazin-2-y1)-O,N-dimethyl-hydroxylamine (CVII},
4,6-Bis-(N-(2-dimethylaminoethyDamino)-f1,3,5triazin-2-yl)-N,O-dimethyl-
hydroxylamine (CIX),
25 4,6-Bis-(N-(pyridin-4-ylmethyl)amino)-[ 1,3,5}triazin-2-y1)-N,O-dimethyl-
hydroxylamine (CXI),
4,6-Bis-[N-(3-methoxy-n-propylamino}-[ 1,3,5]triazin-2-yl)-N,O-dimethyl-
hydroxylamine (CXIII),
4,6-Bis-[N -(teErahydropyran—ltl—ylmethyl)amino]n[ 1,3,5]triazin-2-y1)-N;O-
30 dimethyl-hydroxylamine (CXV),
N-(5,8,11-Trioxa-2,14,16,18,19-pentaazabicyclo[13.3.Jnonadeca-
1(18),15(19),16(17)-trien-17-y1)-N,O-dimethylhydroxylamine (CXVII),
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4,6-Bis-(N-(pyridin-4-ylnethyl)amno)- [1,3,5 ]ft-la z in-2-y1)-N,O-dine
thyl hydroxyl a mne, 4,6-Bis-[N(3 -methoxy-n-propyl)amno]-[1,3,5]

triazi n- 2vp2pr7@odi et hyl - 20 hydr oxyl am ne, PCT/US2011/062386
4,6-Bi s-N-(tetrahydropyran-4-ylnme thyl)amnoj- [1,3,5] tria zin-2-yl)-N,O-
di et hyl - hydr oxyl am ne, N-(5,8,11-Trioxa -2, 14, 16, 18, 19- pent aazabi cyc

| o[ 133. 1] nonadecal(18), 15(19), 16(17)-trien-17-y1)-N, O di net hyl hydr oxyl a
m ne, 252,6-B is-(Npropylamno)-[1,3]
pyri m di n-4-y1) - N-Oh@Bivgtrépplaniiyaf 1o §kréunz i 2vel)- NN 4ijhetByisydpazoy | am no-
[1,3,5] tri L -2-y1)-N , N -di met hyl hydra zi ne,
N-(4,6-Bis-p opy?’an‘i no-[1,3,5] triaz in-2 -yl)-Nnethyl -
- met hyl hydr azi ne N-@&,6-Bis-propylamino-[1,3,5}triazin-2-yl)-N-methyl-N’-methylhydrazine

- (n-Propyl )a(gh?}g 4- (i - propyl am no- 7- net hyl - pyrrolidino[ 2,3 -d] pyrimdine,
2-(n-Propyl) b- 4- di et hyl am no- 7- met hyl - pyrrolidino[ 2,3 -d] pyrimdine,
302- ( n- Pr opyd shfichdf dndveixhirésamdreg- 7- met hyl - pyrrol i di no[ 2, 3-d] pyri m di ne,
2- (n-Propyl)am no-4-(i-propyl)am no-7- i-propyl-pyrrolidinof2, 3-
dl pyrimdine, 2,4 -Bis-(n-propyl)amno-7Hpyrrolidino[2,3 - 168 -

31 (n-Pr ogyl ) am no- 4- (4- hy drRxY R dn@r Bralm ¥ W tefeimBlidah P alqkeh di no[ 2, 3-
yr| m dl ne,

8- (7- Met hyl SE“{‘EP’O’WF%H"H@‘) pyrrolidino[2, 3-d] pyrimdin-4-yl)-8-
azabi cycl o[ 3. 2, 1] oct an- 3- ol ,

5N- ( 2- Propyl ani no- 7H rroI023d ri mdin-4-y1)-N, O-di net hyl -
hydl(’ oxyI &y P(}/ The[composm%% of claim 5, wheéu% said at least one Y

0 ot f{; |r Oﬁigﬁﬁ%ﬁrgﬁ% N9 Fid btV RY 1, HpPlifiaReh By, B fBndr ¥ 1) - N, O-

N-(2-(Pr operh—YQl-OyHIamﬁnoa Falttbarenfl - pyrrol o[ 2, 3d] pyri mi di n-4-y1)-0-nethyl - 10
hydr oxyl am ne,

N- ( 2- n- Propyl am no- 7- met hyl - pyrrol o[ 2, 3d] pyri m di n-4-y1) - N, O-di met hyl hydr ox
yl am ne, 11 The composition of claim 10, wherein said salt is hydrogen

e, 150t 2 u B, Pl Chyi Tol of 2, 3l pyr i mdl nea-y 1) hydr &zl e
12 The composiftion of claim 6, wherein said at least one
compound is selected from the group consisting of:
2-(n-Propyhamino-4-(i-propylamino-7-methyl-pyrrolidino{2,3-d|pyrimidine
20 (CXXVD,
2-(n-Propylhamino-4-dimethylamino-7-methyl-pyrrolidinof2,3-d]pyrimidine
(CXXVID,
2-(n-Propyl)amino-4-methylamino-7-methyl-pyrrolidino{2,3-d]pyrimidine
{(CXXXD,
25 2-(n-Propylamino-4-(i-propyl)amino-7-i-propyl-pyrrolidino{2,3-d]pyrimidine
(CXXXVI),
2,4-Bis-(n-propyl)amino-7H-pyrrolidino[2,3-d]pyrimidine (CXLIX),
2-(n-Propyl)amino-4-(4-hydroxypiperidin- -yl)-7-methyl-pyrrolidinof2,3-
d]pyrimidine (CLII},
30 8-(7-Methyl-2-(propylamino)-pyrrolidino[2,3-dpyrimidin-4-y1)-8-
azabicyclof3.2.1]octan-3-o0l (CLV),

a salt thereof and mixtures thercof,
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N- Met hyl - N- ( 2- n- propyl am no- 7- net hyl - pyrrol o[ 2, 3d] pyri m di n-4-y1)-
hydr azi ne,

N, N- Di metwol200d/074®9n- pr opyl am no- 7- net hyl - pyrr ol o[ 2, 3d] pgmiuseaiine2ssy 1) -
hydrazine, 20 a salt thereof and m xtures thereof. 26.A nethod of
preventing destabilization or stabilizing breathing rhythmin a subject in
need thereof, wherein said nethod conprises the step of admnistering to
sai d subject an effective anount of a pharmaceutical fornulation 25
conprising at |east ome phﬁkmampuﬁmﬁﬁﬁbyumtze@k&bhﬁmnanmﬂgﬁu@ad at | east
one conpound f for g %% Rl Z-bl b2N RV. A /NNL N "R5 R4HOO, wherein

R 1 and R2 éP ate AiS; ggﬁ HE$y H, alkyl, substituted al kyl, cycloal kyl,
substituted 30 cycl oal kyl, aIkenyI substituted al kenyl , phenyl,
substituted phenyl, phenyl al kyl 69 - substltuted phenylalkyl aryl,
substituted aryl, aryl%l kylhe Cglaa%%tioew‘&’ama? yyhsrain said 3 dqagtpar y1 al kyl |
SUbSt'tUtﬁdcB%b&hﬂ@&%Mﬁkhmbnnh@g%ﬁpé&%knﬂim$UbStltUted heteroaryl; or R
and R2 conbine as to forma biradical selected fromthe group consi sting of

3- hydr oxy- pent aRel¥ranydngipo-78:nyyigiobd ey enighehylaey dimetigily | |

propane-1, 31g&¥kimﬁggkgﬁgnl 4-diyi and pentane-1,5-diyl; R3 is H,
al kyl , substltuted al ky Ycloalkyl substltuted cycl oal kyl , al kenyl,
substituted al keNy(Q (PKOINRI M)am@()tj’)f@ﬂhyi replol 2, ptpvingifin-424) PNOH, al kyl, or

substituted : substituted al kyl, cycl oal kyl,
substltuted(%9% gvg%x%%nﬁkgﬁtkﬁblo substituted alkenyl, -OR, -NRIRZ,

-C(0) OR 10 acyl, ék@KPﬂwub%WDmumedlaﬂyﬂﬂwhebé%bﬁpwﬁwd@ubﬁﬂ{tmﬂbﬂ-heteroaryl,
het er ocycl i i ed heterocyclic; or R3 and R5 conbine as to form
a biradical%ggﬁgﬂégﬁg d:]t‘jlil’the group consi sting of
3, 6, 9- t ri oxa- undde@nelirogyarding T-metblyl3y6obi HkHpwmtidinet-1)-8;MHdindgthyR6 i s H,
al kyl, subs |&%£q“nm 5¥ixﬁf al kenyl; 15X is a bond, 0 or NR4; and, Y is N,
CR6 or C, whefern*"if N or CR6, then bond 131 is nil and:

N-(2-n-Propylamino-7-methyl-pyrrolo{2,3d]pyrimidin-4-y1)-O-methyl-
15 hydroxylamine (CLXIV),
N-(2-n-Propylamino-7-methyl-pyrrolo]2,3d}pyrimidin-4-y1)-hydrazine
(CLXVI),
N-Methyl-N-(2-n-propylamino-7-methyl-pyrrolo[2,3d]pyrimidin-4-yl)-
hydrazine (CLXVIII),
20 N,N-dimethyl-N’-(2-n-propylamino-7-methyl-pyrrolo[2,3d]pyrimidin-4-yl)-
hydrazine (CLXX),

a salt thereof and mixtures thereof.

15, The composition of claim 14, wherein said salt is hydrogen

25  sulfate or hydrochloride.

16. The composition of claim 1, further comprising at least one

pharmaceutically acceptable carrier.
30 17. A method of preventing or treating a breathing control disorder

or disease in a subject in need thereof, wherein said method comprises the step of

administering to said subject an effective amount of a pharmaceutical formulation
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(i) Zis H bond b2 is a single bond, and Ais CH, or, (ii) Zis nil, bond
b2 is nil, and Ais a single bond; 20and, if Yis C then bond bl is a

si ngl e bowg,20ed4996i ) Z is CH2, bond b2 is a single bon#CTarsd1ASBSCH, or,
(ii) Zis CH bond b2 is a double bond, and Ais C or a salt thereof. 25
27. The method of claim 26, wherein said destabilization is associated with
a breathing control disorder or disease selected fromthe group consisting
of respiratory depression, sleep apnea, apnea of prematurity,

obesi t yhy pov@pipiikiag htdthsSyRPhaiRccudtdlTakyepibieatrar atiypivanht | ati on syndrone,
dyspnea, 30 altltude 5|c¥nﬁfs hypoxi a, hypercapni a and chroni c obstructive
pul nonary di 8REWNd e wherein said respiratory depression is
caused by an anesthetlc a sedativer! anxamﬁ olytic agent, a hypnotic agent,

al cohol or a narcotic. - 170 - \? 12/074999PCT/U82011/062386 28. The

met hod of claim 26, wherein salg t is further adm ni stered a
conposition conprising at | easP t|o conpound useful for treating
sai d breathing disorder or dis J? thod of claim 28, wherein said

at | east one additional conpéhnd |B seledted fromthe group consisting of
acetazol anide, alnitrine, theophylR*ine, ¢affein@), nethyl progesterone, a
serotlnerglc nodul ator, a cannabi noid and an anpakine. 30. The method of
claim26, Wit said formulation is adninistered in conjunction with the
use of a pechani @dhnd/Rhirk inditjpententie \H, akkyD sutpiimict! ke, aydloutly], poissisiade devi ce

o R b S T AR SR 1 2
hunan. substituted phenﬁ{ﬁkyimgez sekinadd afyl, hadlry 2bstidted &iynlkgRi d fornul ation
is 20 adm nistered to said s n i nhal ati onal ral,
buccal , rectEW““@Q@Fﬂa?mﬁﬁﬁﬁrﬁﬁﬂgﬁﬁ?éﬁﬁ*@ﬁﬁ@ﬁl%ﬁ@@ﬁ@“““F %“ﬁePhg
i ntrat hecal A0 RP BEHRUENAH ForhOMiRdical selected from the @éup cbRgistitoned of cl ai m 26,
wherein said at |east one conpound ]5 sel ected fromthe %n%up consi sting
of : 10 hydroxy-pentane-1,5-diyl, 6-hydroxy-cycloheptane-1,4-diyl, propane-1 yi,
butane-1,4-diyt and pentane-1,5-diyl;
R*is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl,
substituted alkenyl, -NR!R?, -C(0YOR', acyl, or aryl;
R* is H, alkyl, or substituted alkyl;
15 R® is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl,
substituted alkenyl, -OR', -NR'R?, -C{O)YOR!, acyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic, or substituted heterocyclic; or R? and R’ combine
as to form a biradical selected from the group consisting of 3,6,9-trioxa-undecane-
1,11-diyl and 3,6-dioxa-octane-1,8-diyl;
20 R® is H, alkyl, substituted alkyl or alkeny!;
X is a bond, O or NR4; and,
Y is N, CR® or C; wherein:
if Y is N or CRS, then bond b' is nil and:
(i) Z is H, bond bl isa single bond, and A is CH; or,
25 (i) Z is nil, bond b? is nil, and A is a single bond;
and,
if Y is C, then bond b' is a single bond, and:
(i) Z is CHy, bond b? is a single bond, and A is CH; or,
(ii) Z is CH, bond b? is a double bond, and A is C;

30 or a salt thereof.
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25N- (4, 6- Bi s-nmet hyl am no-r1, 3, 51tri azi n-2-y1)-N, 0-di nmet hyl - hydr oxyl am ne,
N- (4, 6-Bi s-ethylam no-[1, 3,5]triazin-2-yl1)-N, 0-di rnet hyl - hydr oxyl am ne,

N- (4- Cyclwpropyi7mmdhyl ) - N- ( 6- n- propyl am no) [1, 3, 5] tri aPCHAR211)6INSO-

di et hyl - hydr oxyl ar ni ne,

N- (4- Et hyl am no) - N- (6- n- propyl am no) 41, 3, 5] tri azin-2-yl1)-N, O-di net hyl - 30
hydr oxyl am ne, N- (Bi s-4, 6- (2- et hyl propyl am no))
[1,3,5]triazin-2-yl)-N, Odinethyl hydroxyl am ne, - 171 -

N-(Bi s-4, 6-(2,2-di net hyl propylam no)) [1,3,5]triazin-2-yl)-N, 0-di nethyl-
hydr oxyl am ne,

N- (Bi s-4, 6- (2, 2- di met K1 prosyretadabylnim 1% vaipein sgid Beashing ongeh - i et hyl -

hydr oxyl am Ngsorder or disease is selected from the group consnstmg of respiratory depression,
5N- (4, 6-Bi s-n-propylam no-[1, 3,5]triazin-2-yl)-N, O-di net hyl - hydr oxyl am ne,

N-(4- (1 VI et %D pPRSBHPPREr HiDFREIABLY, ﬁb@fﬁwha}?ﬁ‘fﬁ@)ia@n@mﬂi?m? PIMR2-

yl') propi Oglarﬁ'h@%}al hypoventllatlon syndlome dyspnea attltude sickness h)fpona hypercapnm
(4, 6-Bi s- propéarnlno- 3, 5]triazin- -0-net h hydr'oxyl am ne,
o

N-
0-Allyl-N-(4ndc gmpbwalmuhmnagy@seswﬁ n- 2-y1) - hydr oxyl ani ne,
1E)N'(4 6-Bi s-pro L:].%m %’ r[asjpn§t’0§] &ebfe@ﬁét s@a&éé&b}h&ﬁ%%})’&i@%‘ ddfative, an

6 (I\/bthoxy(met_hy mno b-triazi'ne-2, 4-di am ne,

N- (4, 6- Bi s- pinvigtiaagand ahyp®iis pgant, aﬁ?ph@l@r § preqiicet hyI hydr oxyl ani ne,

0- Benzyl1- N- (4, 6-bi s-propylarnino-[1,3,5]triazin-2-yl)-Nmethyl- hydroxyl
am ne,

15N- (4, 61®i s- propylaniﬁho [me?oa;wﬂ]qdrdfalzinmI’B%ghii)eid\iai@opiﬁcjwfuﬂhgrdroxyI an ne,

N (4 6 Bi o prapya AP Bh PRtk g b AR L ATLOR o

hydr oxyl am neating said bxeathmg disorder or dlsease

0- Benzyl -N- (4, 6-bi s-propylatnino-[1,3,5]triazin-2-yl)-Nethyl- 20
hydr oxyl am ne,

N- (4, 6- Bi s-propyl am ngo.[ 1 ﬁwﬁﬁlrddmzbmnﬁiw%e@rd safipit epstlondydditaxyl am ne,

64( Benzyl x%{p%‘ﬁso fe r.nin N2, N4- di.pro azi ne- 2, 4-di am ne,
(4, 6 B S FPppRa el Tt o prbl st R o i BRbopy |
theophylline, caffeine, methyl progesterone, a serotinergic modulator, a cannabinoid

and an ampakine,

21. The method of ¢laim 17, wherein said formulation is
20 administered in conjunction with the use of a mechanical ventilation device or

positive airway pressure device on said subject.
22, The method of claim 17, wherein said subject is a mammal.
25 23. The method of claim 22, wherein said mammal is a human.

24, The method of claim 17, wherein said formulation is
administered to said subject by an inhalational, topical, oral, buccal, rectal, vaginal,
intramuscular, subcutaneous, trans dermal, intrathecal or intravenous route.

30

25,  The method of claim 17, wherein said at least one compound is

selected from the group consisting of:

N-(4,6-Bis-methylamino-{ {,3,5]triazin-2-yl)-N,O-dimethyl-hydroxylamine,
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hydr oxyl am ne,

25N- (4, 6-Bi s-propylam no-[1, 3,5jtriazin-2-yl)-0-isobutyl-N nethyl -

hydr oxyl awDre12/074999 PCT/US2011/062386

6- (11f 1 et hyl (t hi ophen- 2-yl met hoxy) am no) - N2, Nd- di propyl -1, 3, 5-tri azi ne- 2, 4-
di am ne,

N- (4, 6-Bi s-propylamno-[1,3,5]triazin-2-yl1)-0-cycl opropyl net hyl - N- net hyl -
30 hydroxyl anm ne,

Ept(j 41, 6I Bi s- pr opw- @:m'-m =efhklaPaibd-| I3, SEiaam22-YII N, O-darhdi hiiraied iintine,
ydr oxyl ar ni ne,
N- (4, 6- Bi s- propy %% %lqpiopzh%qw) NApw-proryiamipo) (5351t grain-dea b hy ! ) -
hydr oxyl am N@methyl-hydroxylamine,
4-N- ( 2- Di et hyl ar ni noe hypamnoGN— 5)amn 5]triazin-2-yl)-
N, 0- di net hyl - hyd%@@)@@! ANRE)-Ng4- “INpIPEY ammo) P 3,5]triazin-2-yl)- N (j dimethyl-
- (1- N- Met gylﬂymoq%mnez y1l) - propyl) - am no- 6- N- ( n- pr opypam no- 111, 3
, Sltriazin-2-y1)-N, O di net hyl - h ydroxyl ar ni ne
4-N- (1- N- et hyl | A @as6b- @n}pﬂ)ylmwwmaw Ho, Bimzin2-ph-Dgdrativd] 1, 3, 5]t ri azi n-

2-y1)-N, O- dIH’H L ayhydroxyl am ne, 4,6-B
is-(N-(2-d ﬁ? 11ln%ethy am no) 41, 3 5] triazin-2-yl)-N, O-di nethyl- 10
hydr oxyl am ne, N-(Bis-4,6-(2,2- dnnethylplopylammo)) [1,3,5]triazin-2-y1)}-N,O-dimethyl-

4, 6-Bi N- | thDa 1,3,5]t 2-y1) - N, O-di net hyl -
hydrolx>sll f’im %&)ﬂoﬁﬂ@ﬂgﬁéy N y mnoj-| Jtriazin-2-yl) | met hy

- met hoxy40- pr opy fbh(rﬁmé),]s-(@ y B dﬁnﬁ]iylpnoazlummz))&l13),5]N1a®m€E-ﬂka@4d4mdﬂ%df oxyl am ne,
154, 6- Bi s- 13#Iy t et rah]%dropyran 4-yl met hyl )am noML, 3, 5] tri azi n-2-yl1)-N, O-

di met hyl - OOV E R,

N-(5,8,11- Tr I OX aNZ@;IMBﬂ;& p’kprleﬁipem adaieiel)ay, (Daiitﬁetll}’kwd@dglﬁmme
1231;) sl(5l(\l-1§a oégl(métr{ﬁeﬁ%% i nlzﬁoﬁ 39?1155‘% g}/g %?W hydroxyl ani ne,
yl)propionamide,

15 N-(4,6-Bis-propylamino-{1,3,5}triazin-2-yl)-O-methyl-hydroxylamine,
O-Allyl-N-(4,6-bis-propylamino-[ 1,3,5]triazin-2-yl)-hydroxylamine,
N-(4,6-Bis-propylamino-[1,3,5]triazin-2-yl)-hydroxylamine,
6-(Methoxy(methyhamino)-N2-propyl-1,3,5-triazine-2,4-diamine,
N-(4,6-Bis-propylamino-{1,3,5]triazin-2-yl)-N-methyl-hydroxylamine,

20 O-Benzyl-N-(4,6-bis-propylamino-[ 1,3,5Jtriazin-2-yl)-N-methyl-

hydroxylamine,
N-(4,6-Bis-propylamino-]1,3,5]triazin-2-y1)-N-isopropyl-hydroxylamine,
6-[1,2]0xazinan-2-yl-N,N'-dipropyl-[ 1,3,5]triazine-2,4-diamine,
N-(4,6-Bis-propylamino-{ 1,3,5Jtriazin-2-yl)-O-isopropyl-N-methyl-

25  hydroxylamine,

O-Benzyl-N-(4,6-bis-propylamino-[ 1,3,5]triazin-2-yl)-N-ethyl-
hydroxylamine,

N-(4,6-Bis-propylamino-[1,3,5}triazin-2-y1)-O-isopropyl-hydroxylamine,

6-({Benzyloxy)(isopropyl)amino)-N2,N4-dipropyl-1,3,5-triazine-2,4-diamine,

30 N-(4,6-Bis-propylamino-{1,3,5}triazin-2-yl)-N-ethyl-O-isopropyl-

hydroxylamine,
N-(4,6-Bis-propylamino-[1,3,5}triazin-2-yl)-O-isobutyl-N-methyl-

hydroxylamine,
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20N- (4, 6-Bi s-propyl am not1, 3,5]triazin-2-yl1)-N , N -di net hyl hydrazi ne,

N- (4, 6-Bi s-propylanm no-[1,3,5]triazin-2-yl1l)-Nnethyl-N -rnet hyl hydr azi ne,

2- (n- Propyb)aryatewsd- (i - propyl am no- 7- met hyl - pyrrol i di nojp2Tarxdjippsisss di ne, 2

- (n- Propyl ) am no- 4-di met hyl am no- 7- met hyl - pyrrol i di no[ 2, 3-d] pyr hni di ne,

2- (n-Propyl ) am no- 4- et hyl am no- 7- met hyl - pyrrol i dino[ 2, 3-d] pyri m di ne,

252- (n-Propyl)arnino-4-(i-propyl)amno-7- i-propyl-pyrrol idino[2,3 -

d] pyri m di ne, 2,4-Bis-(n-propyl)am no-7H pyrrolidino[2,3-d]pyrimdine,

éi (n-Pr _Ogyl ) ani NG=Ee{ACeIhoN- BlRendxd)dntind)-VAN4-dipp@tyhy B Spvedied-2 @i no [ 2, 3-
pyrimdine,

308- ( 7- Met hyC&‘i“?*-n?’pr opy! ar ni no) - pyrrolidino[2, 3-d] pyrirnidin-4-y1)-8-

azabi cyclo[ 3. 2. 1oet@Bis3néiylamino-[1,3,5]triazin-2-y1)-O-cyclopropylmethyl-N-methyl-

N ( 2- Propyl ar ni no-gtl_—l- pyfps?lyo[ 2, 3%] py]ri m di }r71)4 yyl) prg di rsr(et hyl h§/dr oxyl am ne

- 173 - hydroxylamine,

N- (2- (Propen- 2- y pa{ay-BR=plopgTRiiyd-r 10y R0 RIS - Ay iNthdingr-4- y1) - N, O-

di met hyl - hydr oxyl am ne,

N- ( 2- ( Pr operlygtofyp@ificno- 7- met hyl - pyrrol of 2, 3d] pyri mi di n- 4- y1) - 0- met hyl hydro
xyl am ne, N-(4,6-Bis-propylamino-[1,3,5]triazin-2-y1}-0-(2,2-difluoro-ethyl)- .

SN- (2- n- Propyl at ni ho- 7- et Hyl -pyrrolo| 2, 3di pyri m di n-4- yI) - N, O-di net hyl -
hydr oxyl at niyétoxylamine, N- (2 - n- Propyl am no-7-met hyl -pyrro lo [2,3 djpyrim

i di n-4-y1)-0-nmet hw by q NG s YN D309 nyl ~pyrrolo [2,3
L ey - O TRt e Rl Oy A ST R B -1 350428

10N- Met hyd - N¥,Odimethylelpyiteayiamine7 - met hy1- pydr olo[ 2, 3d] pyri ni di n- 4-y1) -

hydr azi ne, =N - (25 r | an nNe-7-n -pyrrolo [2,3
d] pyri mi di n-4-y1)4-% y@rlg?‘?‘%p@myd“széﬁ Q@ﬁgﬁﬁﬁfﬁg’ﬁﬁgrﬂ Qﬁ%@a?“ﬁ}e{? eof . 15 -
174 - [1,3,5]triazin-2-y1)-N,O-dimethyl-hydroxylamine,

4-N-(1-N-Methylimidazol-2-yl)}-methylamino-6-N-(n-propyl)amino-
[1,3,5]triazin-2-y1)-N,O-dimethyl-hydrox ylamine,
15 4,6-Bis-(N-(2-dimethylaminoethyhamino)-[ 1,3,5]triazin-2-y)-N,O-dimethyl-
hydroxylamine,
4,6-Bis-(N-{pyridin-4-ylmethyl)amino)-| 1,3,5 triazin-2-y1)}-N,O-dimethyl-
hydroxylamine,
4,6-Bis-[N-(3-methoxy-n-propyl)amino|-{1,3,5]triazin-2-yl)-N,O-dimethyl-

20 hydroxylamine,

4,6-Bis-[N-(tetrahydropyran-4-ylmethyl)amino]-[1,3,5]triazin-2-y1)-N,O-
dimethyl-hydroxylamine,
N-(5,8,11-Trioxa-2,14,16,18,19-pentaazabicyclo[13.3.1]nonadeca-
1(18),15(19),16(17)-trien-17-yI)-N,O-dimethylhydroxylamine,

25 2,6-Bis-(N-propylamino)-[ 1,3 |pyrimidin-4-y1)-N,O-dimethyl-hydroxylamine,
N-(4,6-Bis-propylamino-[ 1,3,5]triazin-2-y!)-N’,N’-dimethylhydrazine,
N-(4,6-Bis-propylamino-{1,3,5]triazin-2-yl)-N-methy!-N’-methylhydrazine,
2-(n-Propyl)amino-4-(i-propylamino-7-methyl-pyrrolidino[2,3-d|pyrimidine,
2-(n-Propylhamino-4-dimethylamino-7-methyl-pyrrolidino[2,3-d]pyrimidine,

30 2-(n-Propyl)amino-4-methylamino-7-methyl-pyrrolidino[2,3-d]pyrimidine,
2-(n-Propylamino-4-(i-propylyamino-7- i-propyl-pyrrolidino{2,3-

d]pyrimidine,
2,4-Bis-{n-propyDamino-7H-pyrrolidino[2,3-d]pyrimidine,
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2-(n-Propyl)amino-4-(4-hydroxypiperidin- { -yl)-7-methyl-pyrrolidino[2,3-
d]pyrimidine,
8-(7-Methyl-2-(propylamino)-pyrrolidino]2,3-d}pyrimidin-4-yl)-8-
azabicyclof[3.2.1]octan-3-ol,
N-(2-Propytamino-7H-pyrrolo[2,3d]pyrimidin-4-y1)-N,O-dimethyl-
hydroxylamine,
N-(2-(Propen-2-ylamino-7-methyl-pyrrolof2,3d]pyrimidin-4-yl)-N,O-
dimethyl-hydroxylamine,
N-(2-(Propen-2-yl)amino-7-methyl-pyrrolo[2,3d]pyrimidin-4-yl)-O-methyl-
hydroxylamine,
N-(2-n-Propylamino-7-methyl-pyrrolo[2,3d]pyrimidin-4-yl}-N,O-dimethyl-
hydroxylamine, ‘
N-(2-n-Propylamino-7-methyl-pyrrolo[2,3d]pyrimidin-4-y1}-O-methyl-
hydroxylamine,
N-(2-n-Propylamino-7-methyl-pyrrolo[2,3d]pyrimidin-4-yl)-hydrazine,
N-Methyl-N-(2-n-propylamino-7-methyl-pyrrolof2,3d]pyrimidin-4-yi)-
hydrazine,
N,N-Dimethyl-N’-(2-n-propylamino-7-methyl-pyrrolo[2,3d]pyrimidin-4-yl)-
hydrazine,

a salt thereof and mixtures thereof.

26. A method of preventing destabilization or stabilizing breathing
rhythm in a subject in need thereof, wherein said method comprises the step of
administering to said subject an effective amount of a pharmaceutical formulation
comprising at least one pharmaceutically acceptable carrier and at least one

compound of formuia (I):

RY H m,
wherein
R! and R? are independently H, alkyl, substituted alkyl, cycloaikyl, substituted
cycloatkyl, atkenyl, substituted alkenyl, phenyl, substituted phenyl, phenylatkyl,
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substituted phenylalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
heteroarylalkyl, substituted heteroarylalkyl, heteroaryl or substituted heteroaryl; or R
and R? 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-diyl and pentane-1,5-diyl;

R? is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkeny},
substituted alkenyl, -NR'R?, -C(O)OR, acyl, or aryl;

RYis H, alkyl, or substituted alkyl;

R’ is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl,
substituted alkenyl, -OR', -NR'R?, -C(0)OR, acyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic, or substituted heterocyclic; or R* and R® combine
as to form a biradical selected from the group consisting of 3,6,9-trioxa-undecane-
1,11-diyl and 3,6-dioxa-octane-1,8-diyl;

R® is H, alkyl, substituted alkyl or alkenyl;

X is a bond, O or NR*: and,

Y is N, CR® or C; wherein:

ifYisNor CRG, then bond b' is nil and:
(i} Z is H, bond blisa single bond, and A is CH; or,
(i) Z is nil, bond b is nil, and A is a single bond;

and,

if Y is C, then bond b’ is a single bond, and;
(i) Z is CHj, bond b isa single bond, and A is CH; or,
(it) Z is CH, bond b% is a double bond, and A is C;

or a sait thereof.

27. The method of claim 26, wherein said 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 and chronic obstructive pulmonary disease
{COPD),

wherein said respiratory depression is caused by an anesthetic, a sedative, an

anxiolytic agent, a hypnotic agent, alcohol or a narcotic.
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28.  The method of claim 26, wherein said subject is further
administered a composition comprising at least one additional compound useful for

treating said breathing disorder or disease.

29 The method of claim 28, wherein said at least one additional
compound is selected from the group consisting of acetazolamide, almitrine,
theophylline, caffeine, methyl progesterone, a serotinergic modulator, a cannabinoid

and an ampakine.

30. The method of claim 26, wherein said formulation is
administered in conjunction with the use of a mechanical ventilation device or

positive airway pressure device on said subject.

31.  The method of claim 26, wherein said subject is a mammal.
32. The method of claim 31, wherein said mammal is a human.
33. The method of claim 26, wherein said formulation is

administered to said subject by an inhalational, topical, oral, buccal, rectal, vaginal,

intramuscular, subcutancous, trans dermal, intrathecal or intravenous route,

34.  The method of claim 26, wherein said at least one compound is

selected from the group consisting oft

N-(4,6-Bis-methylamino-[1,3,5}triazin-2-y1}-N,O-dimethyl-hydroxylamine,

N-{4,6-Bis-ethylamino-[1,3,5]triazin-2-yl}-N,O-dimethyl-hydroxylamine,

N-(4-Cyclopropylmethyl)-N-(6-n-propylamino) [1,3,5}triazin-2-y1)-N,O-
dimethyl—hydroﬁylamine,

N-(4-Ethylamino)-N-(6-n-propylamino)-[1,3,5triazin-2-yl)-N,O-dimethyl-
hydroxylamine,

N-(Bis-4,6-(2-methylpropylamine)) [ 1,3,5]triazin-2-y1}-N,O-dimethyl-

hydroxylamine,
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N-(Bis-4,6-(2,2-dimethylpropylamino)) [1,3,5]triazin-2-yl)-N,O-dimethyl-
hydroxylamine,
N-(Bis-4,6-(2,2-dimethylpropylamino))| 1,3,5]triazin-2-yl)-N,O-dimethyl-
hydroxylamine,
5 N-(4,6-Bis-n-propylamino-[1,3,5triazin-2-yl)-N,O-dimethyl-hydroxylamine,
N-(4-(Methoxy{methyl}amino)-6-(propylamino)-1,3,5-triazin-2-
yDpropionamide,
N-(4,6-Bis-propylamino-[1,3,5triazin-2-y1)-O-methyl-hydroxylamine,
0-Allyl-N-(4,6-bis-propylamino-{1,3,5}triazin-2-y!)-hydroxylamine,

10 N-(4,6-Bis-propylamino-{1,3,5}triazin-2-yl)-hydroxylamine,
6-(Methoxy(methylyamino)-N2-propyl-1,3,5-triazine-2,4-diamine,
N-(4,6-Bis-propylamino-[1,3,5]triazin-2-yl)-N-methyl-hydroxylamine,
O-Benzyl-N-(4,6-bis-propylamino-[ 1,3, 5}triazin-2-yl)-N-methyl-

hydroxylamine,

15 N-(4,6-Bis-propylamino-{1,3,5]triazin-2-yl)-N-isopropyi-hydroxylamine,
6-[1,2]0xazinan-2-yl-N,N'-dipropyl-[ 1,3,5]triazine-2,4-diamine,
N-(4,6-Bis-propylamino-[1,3,5}triazin-2-yl)-O-isopropyl-N-methy!-

hydroxylamine,
O-Benzyl-N-(4,6-bis-propylamino-[1,3,5]triazin-2-yl)-N-ethyi-

20 hydroxylamine,
N-(4,6-Bis-propylamino-[1,3,5]triazin-2-yl)-O-isopropyl-hydroxylamine,
6-((Benzyloxy)(isopropyl)amino)-N2,N4-dipropyl-1,3,5-triazine-2,4-diamine,
N-(4,6-Bis-propylamino-{1,3,5]triazin-2-y1)-N-ethyl-O-isopropyl-

hydroxylamine,

25 N-(4,6-Bis-propylamino-[1,3,5}triazin-2-yl)-O-isobutyl-N-methyl-

hydroxylamine,
6-(Methyl(thiophen-2-ylmethoxy)amine)-N2,N4-dipropyl-1,3,5-triazine-2,4-

diamine,
N-(4,6-Bis-propylamino-[1,3,5]triazin-2-yl)-O-cyclopropylimethyl-N-methyl-

30  hydroxylamine,

N-(4,6-Bis-propylamino-[1,3,5]triazin-2-y1)-O-ethyl-N-methyl-

hydroxylamine,
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N-(4,6-Bis-propylamino-[1,3,5]triazin-2-yl)-0-(2,2-difluoro-ethyl)-
hydroxylamine,
4-N-(2-Dimethylaminoethyl}amino-6-N-(n-propyl)amino-{ 1,3,5triazin-2-yl)-
N,O-dimethyl-hydroxylamine, -
4-N-(3-(1-N-Methylimidazol-2-yl)-propyli)-amino-6-N-(n-propyt)amino-
[1,3,5]triazin-2-y1)-N,O-dimethyl-hydroxylamine,
4-N-(1-N-Methylimidazol-2-yl)-methylamino-6-N-{(n-propyl)amino-
[1,3,5]triazin-2-y1)-N,O-dimethyl-hydroxylamine,
4,6-Bis-(N-(2-dimethylaminoethyl)amino)-[1,3,5]triazin-2-yl)-N,O-dimethyl-
hydroxylamine,
4,6-Bis-(N-{pyridin-4-ylmethyl)amino)-[1,3,5]triazin-2-y1)-N,O-dimethyl-
hydroxylamine,
4,6-Bis-[N-(3-methoxy-n-propyl)amino]-[1,3,5]triazin-2-y1)-N,O-dimethyl-
hydroxylamine,
4,6-Bis-[N-(tetrahydropyran-4-ylmethyl)amino]-[1,3,5]triazin-2-y1)-N,O-
dimethyl-hydroxylamine,
N-(5,8,11-Trioxa-2,14,16,18,19-pentaazabicyclo[13.3. 1 Inonadeca-
1(18),15(19),16{17)-trien-17-y1)-N,O-dimethylhydroxylamine,
2,6-Bis-(N-propylamino)-[ 1,3}pyrimidin-4-yl)-N,O-dimethyl-hydroxylamine,
N-(4,6-Bis-propylamino-[1,3,5]triazin-2-y1)-N’,N*-dimethylhydrazine,
N-(4,6-Bis-propylamino-[1,3,5]triazin-2-yl)-N-methyl-N’-methylhydrazine,
2-(n-Propyl)amino-4-(i-propylamino-7-methyl-pyrrolidine[2,3-d}pyrimidine,
2-(n-Propyl)amino-4-dimethylamino-7-methyl-pyrrolidino[2,3-d]pyrimidine,
2-{n-Propyl)amino-4-methylamino-7-methyl-pyrrolidino[2,3-d]pyrimidine,
2-(n-Propylyamino-4-(i-propyl)amino-7- i-propyl-pyrrolidino[2,3-
dipyrimidine,
2,4-Bis-(n-propylamino-7H-pyrrolidino[2,3-d]pyrimidine,
2-(n-Propyl)amino~4-(4~hydroxypiperidin- 1-yh)-7-methyl-pyrrolidino[2,3-
djpyrimidine,
8-(7-Methyl-2-(propylamino}-pyrrolidino{2,3-djpyrimidin-4-y1)-8-
azabicyclo[3.2.1]octan-3-ol,
N-(2-Propylamino-7H-pyrrolo[2,3dpyrimidin-4-y)-N,O-dimethyl-

hydroxylamine,

- 173 -



WO 2012/074999 PCT/US2011/062386

10

15

N-(2-(Propen-2-yhamino-7-methyl-pyrrolof2,3d]pyrimidin-4-yl)-N,O-
dimethyl-hydroxylamine,
N-(2-(Propen-2-yhamino-7-methyl-pyrrolo[2,3d] pyrimidin-4-y{)-O-methyl-
hydroxylamine,
N-(2-n-Propylamino-7-methyl-pyrrolo[2,3d]pyrimidin-4-y1)-N,O-dimethyl-
hydroxylamine,
N-(2-n-Propylamino-7-methyl-pyrrolo[2,3d}pyrimidin-4-y1)-O-methyl-
hydroxylamine,
N-(2-n-Propylamino-7-methyl-pyrrolo[2,3d]pyrimidin-4-yl)-hydrazine,
N-Methyl-N-(2-n-propylamino-7-methyl-pyrrolo{2,3d]pyrimidin-4-yl)-
hydrazine,
N,N-Dimethyl-N’-(2-n-propylamino-7-methyl-pyrroto[2,3d]pyrimidin-4-y!1)-
hydrazine,

a salt thereof and mixtures thereof,

- 174 -



