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reference in its entirety. 5FIELD Provi ded herein are novel ergoline
derivatives and pharmaceutical conpositions thereof In other enbodi nents,
provi ded herein are nethods of treatnent, prevention, or anelioration of a

vari ety of medical disorders SN@hTﬁ§ERtQﬂngﬁgphflnﬂ;gralne using the

conmpounds and conposi tions disclosed herein. 10In still other embodi nents,
provi ded herein arﬂnmﬂﬁ@d@n@fmﬁg@mr@mgiews:mst@@snsqgrﬁ@wnmr exanpl e,
the 5-HT1B and or 5-HT eceptor_using t npou and conp03|t|ons

di scl osed her§WﬁsPFH“%FPL$MSFWéWf?Hﬁ§&?ﬁé@§%98 ﬁ&VﬁH@ﬁnW%@éf%)%re met hods

of ant agomZIwlcﬁrisneeéyybﬁéomwat@l%mfe}eﬁc@ﬁllfs%ﬁﬁle{yors such as, for exanple,
the 5-HT2B receptor using the conpounds and conpositions dlsclosed

15herein._In still other enbodi nents, provided herein are nethods of
regulatiﬁb serotonin transport using éDbonpounds and conpositions

di scl osed herein. BHGEERINPaNMERYIRAIMAEId NP &S Uhd pHaemAREEY Nt het i ¢
ergolines are known to bind in a non-specific manner to receptors for the

bi oani ne neur 62PRAsERNE theieal. Ta ofher eoplpdipeas, peYidadheeip ersanstheds 8hd ser ot oni n

and to functi gRyRASnaGeNinabS opamamraag%r§w§aeft}%f1£m%ﬁd1§&5&9m9%s at these
receptors. Devel opi ng conpounds that are selective or specific for certain

speci fic receftr6rkampld. eIk aping disiconertnds arst copspiriens| discionet gsduit i ¢ act i ons
whi | e eli@1naf &ﬂxﬁ%ré Q&ﬁbgﬂs%Hﬁ%ﬂh?gmﬁhggn@&B&ﬁHﬁﬁﬁﬂﬂng %gggngly I's an

i mportant chal l'enge exa , selective seroton oni sts have
been developeawh@&ibmgampba@ﬂéﬁfﬂmﬁmhmg#HTmeﬂapwrnnm&ﬂme@emnmys sel ective

dopam ne agon lcu% csonI Eltlgﬂedlscfo(g% }U?é}ltl l?lfS dF%{hlé} &%@qﬁoﬁen% Eleo%fd%d ﬁ&gm

hyperprolactlnenlarﬁ reils a

cont i nui ng nee@nﬁmhmmeﬁan%mxumganmhmmm%asehectmmqﬁemgmhmsebderivatives to
treat a varlet ers such.as, for wher ei n
sel oot ve- agorteims e bt Ml we TR SoaBo M B IREo§Y e Py
neur ot r ansm t h@tia. regipitlosr smdodmpiitefpesvadideheredn are methods of regulating

serotonin transport using the compounds and compositions disclosed herein.
BACKGROUND

Many naturally occurring and synthetic ergolines are known to bind in a
non-specific manner to receptors for the bioamine neurotransmitters, e.g.,

20 dopamine, noradrenaline and serotonin and to function as agonists or antagonists
for these compounds at these receptors. Developing compounds that are selective
or specific for certain specific receptors allows for achievement of desirable
therapeutic actions while eliminating or reducing unwanted side effects and
accordingly is an important challenge. For example, selective serotonin

25 antagonists have been developed for the treatment of migraine and more recently,
selective dopamine agonists for the treatment of Parkinson's disease and
hyperprolactinemia have been discovered.

However, there is a continuing need for less toxic and more selective
ergoline derivatives to treat a variety of disorders such as, for example, migraines

30 wherein selective agonism (e.g., 5-HTp and 5-HT;p and antagonism (e.g.,

5-HT,p) neurotransmitters receptors are preferable.
1



SUMVARY Provi ded herein are ergoline derivatives which address these and
ot her needs. In one aspect, the ergoline derivatives described
i ncl ude cwopouwnds3ief structural Formula (1): 5(1) or saCTralS20mpasAbES or

solvates thereof wherein: RL is (Cl1-C4) al kyl, substituted (Cl-C4) alkyl or

(Cl- C4)

acyl, halo, heteroal kyl, substituted heteroal kyl, -NO2, -N3,

- S(0) kRi

met hoxy;
(C1-C3)
(C1-4)

R10 i s hydrogen, OH,

perflouroal kyl; R2 is alkyl, substituted al kyl, acyl,

herei n

substi t ut ed

- OH,

00, -0R101, -NR102R103, 10-§OWRLOERLI05, - OO2R106 or -02CR107;
R3 and R4 are independently hydrogen deuteriun1 fluoro, hydroxy or

R5 is hydrogen, (Cl-C3). al kyl ubstituted (Cl-

C4) al kyl or

per f | our oal YL 4 h“mnameqﬁﬁn?§“H9HWE @H%aééf%éﬂ¥e§P ?Pm'substltuted
al kyl neefa@nz%lne@gpe&umgté%buﬁ&ﬁnb@t%yhesc&dlh%reﬁﬁicl%) al kyl or benzyl;

al kyl, (Cl-C4) substituted al

5- CCPR108 or S@mpgmy g’gctural Formula (I):

or salts, hydrates or solvates thereof wherein:

kyl,

Ry is (Ci-Cy) alkyl, substituted (C;-C4) alkyl or (C;-C,) perflouroalkyl;

R, is alkyl, substituted alkyl, acyl, substituted acyl, halo, heteroalkyl,
substituted heteroalkyl, -NO,, -N3, -OH, -S(O)xR100, -OR101, -NR102R 103,
10 -CONR ;R 05, -CO2R 106 01 -O2CR107;
R3 and Ry are independently hydrogen, deuterium, fluoro, hydroxy or
methoxy;
Rs is hydrogen, (Cy-Cs) alkyl, substituted (C;-C,) alkyl or (C;-Cs)
perflouroalkyl;

HO HO NH
o N/zfo o N’%l 3 JQ -NO,
R7H Rg R7H Rg r\/\NH H

i Re i Re
15 Rg is 0 , o) , OCO(CH,)sCH3
\; CH,0OH
W OH OH Br
‘})J' )J\ /N02 O
NH N \)J\
H \Jé N OH
OCO(CH,)3CH3 , H or Br ;

R7is (C1-Cy) alkyl;



R11 is hydrogen, OH, =0, (C1-C4) alkyl, (Cl-C4) substituted al kyl, OO2R111
or -CONR112R113, R12 is hydrogen, OH, =0, (Ci1-C4) alkyl, (Ci1-C4)

substi t utwo 2al kb33 00212414 or - CONRL115R116; 10R13 i s Irgunsgen/oeodhal ogen;
R101- R116 are independently hydrogen, alkyl, substituted al kyl, acyl,
substituted acyl, aryl, substituted aryl, arylalkyl, substituted arylal kyl,
het er oal kyl , substituted hetereoal kyl, heteroaryl, substituted heteroaryl,

het eroaryl al kyl orrsidRgdrbgdat _@%1%19%%@4@&yél;cgaﬂtyﬂﬁ&z'yﬁoro, 1 or 2; nisO,
1, 2or3; provided that when Rl and are methyl, 'R2, 'R3, R4, R10, R11, RI12
and R13 R7 i ssypstituipddBgAYl. R8 is not hydrogen and R9 is not sec-butyl; 20R7

is not nmethyl, R8 gsSifOLchuALPY8RAAMd RO is not benzyl; R7 is not n-butyl,
R8 is not methyl angdlég1 ?Jsj ﬁ((s)/t ma?%;}l; R7 is not isopropyl, R8 is not
met hyl and RO is nb ivedregen, (BY 5G (Qo€siabkoplepyh) suRgtite atlod, hydr ogen and R9

IS not n-Ppropyhas R AL S iisopropyl, R8 is not hydrogen and R9 is not
i sobut yl ;§25R7é?2§ﬁ)ﬁg'%scl@g%lro%ﬁ§?r, R8 is not hydrogen and RO is not
i sopropyl; R7 is ndt ieiylydgen, RBLi=O, (0+-ChythybgenCandbsRAitddsallndt i sobut yl ;
provi ded t hat _%% Igrl RR are nethyl, R3is -OH R2, R4, R1O, R11l, R12
R12 and R13 are hydrogen ald'R6 is

Ry2 is hydrogen, OH, =0, (C;-C,) alkyl, (C;-C,) substituted alkyl,

-CO2R 114 or -CONRy15R 563
10 Ry3 is hydrogen or halogen;

Rio1-Ri16 are independently hydrogen, alkyl, substituted alkyl, acyl,
substituted acyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
heteroalkyl, substituted hetereoalkyl, heteroaryl, substituted heteroaryl,
heteroarylalkyl or substituted heteroarylalkyl; and

15 kis0,1or2;
nis0,1,2or3;
provided that when R; and Rs are methyl, R,, R3, Ry, Ryg, Ry, Rz and Ry

HO. /EO
0
Ry N"\"Rg

b Rs
are hydrogen and Rg is "o that:

R7 is not methyl, Rg is not hydrogen and Ry is not sec-butyl;
20 R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;

R7 is not n-butyl, Rg is not methyl and Ry is not methyl;

R7 is not isopropyl, Rg is not methyl and Ry is not benzyl;

R7 is not isopropyl, Rg is not hydrogen and Ry is not n-propy];

R7 is not isopropyl, Rg is not hydrogen and Ry is not isobutyl;
25 R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;

R7 is not ethyl, Rg is not hydrogen and Ry is not isobutyl;



R7 is not nmethyl, R8 is not hydrogen and RO is not sec-butyl; provided that
when R1L and R5 are nethyl, R3is -OCH3, R2, R4, R10, R1l1, R12 RO R8 H5Ri 2
and R13 awe 2hydireyen and R6 i sOthat: R7 is not nethyl, RBTIUs20m0t061098ir ogen
and RO is not sec-butyl; R7 is not isopropyl, R8 is not hydrogen and R9 is
not isopropyl; R7 is not isopropyl, R8 is not hydrogen and RO is not
benzyl; R7 is not nethyl, R8 is not hydrogen and R9 is not benzyl; 10R7 is
not nethyl, R8 is ﬁl@&mé&/ﬂﬁ%ﬁ@@%ﬁ?mb%@n@t RS @C-OMIRY| R, RY,OK], ded that when
Rl and R5 are nethyl, R2, 0, RH and R12 are hydrogen R13 is
bromne and R6 is R7 is not rret hyI is not hydrogen and RO is not
benzyl; R7 is not nethyl, R8 is nogk,g m and RO is not isopropyl; 15R7
is not isopropyl, R8 is not hydrogen RO is not isopropyl; R7 is not

i sopropyl, R8 is not hydrogen and RJO s/nzioi sobut yl ;

and Ry3 are hydrogen and R is o that:
R7 is not methyl, Rg is not hydrogen and Ry is not sec-butyl;
provided that when R; and Rs are methyl, R3 is -OCH3, Ry, R4, Rio, Riy,

HO fo
0
R; N"\"Rg

wwv Rg
5 Ry2 and Rz are hydrogen and R is "0 that:

R7 is not methyl, Rg is not hydrogen and Ry is not sec-butyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not benzyl;
R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
10 R7 is not methyl, Rg is not hydrogen and Ry is not sec-butyl;
provided that when R; and Rs are methyl, R,, R3, Ry, Ry, Ry; and Ry, are

HO fo
0o
R~ /N URo

v Rg
hydrogen, R;3 is bromine and R is "o that :

R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;

R7 is not methyl, Rg is not hydrogen and Ry is not isopropyl;
15 R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;

R7 is not isopropyl, Rg is not hydrogen and Ry is not isobutyl;



provi ded that when RL is n-propyl, RS is nethyl, R2, R3, R4, R10, R11l and
R12 R12 are hydrogen, R13 is bromne and R6 is R7 is not isopropyl, R8 is
not hydr ogeroamdIfR®d i s not isopropyl; provided that wheRCRUSaNU/O0RDIGRI €
methyl, R2, R3, R4, R10, RH and R12 are R12 R11 HO R9 R8 5hydrogen, R13
is iodine and R6 isOthat: R7 is not nethyl, R8 is not hydrogen and R9 is
not benzyl; provided that when RL is nethyl, R5 is n-propyl, R2, R3, R4,

Rlo’ Rll’ R12 and ﬁé&d&fﬁﬁt%h(w%—%g}d!ﬁ5 i.S %ethyl, Rz, R3, R4, RlO; R11 and

HO fo
0
Ry N"\"Rg

wwy Rg
Ri2 are hydrogen, Rz is bromine and Re is "0 that:

R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
provided that when R; and Rs are methyl, R», R3, R4, Rio, Ry; and Ry, are

HO fo
0
Ry N"\"Rg

v Rg
5 hydrogen, R;3 is iodine and R is "o that:

R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
provided that when R; is methyl, Rs is n-propyl, Ry, R3, Ry, Ryg, Ri1, Rz

Ri2
R1o R11
HO E\fo
0o
N—YR
R7 = Re 9
and R;s are hydrogen and R is o} that:
R7 is not isopropyl, Rg is not hydrogen and Ry is not benzyl;
10 R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
provided that when R, R3, Ry, Ryg, Ry1, Ry» and Ry3 are hydrogen and Re
Ri2
R1o R
HO i\fo
O
N Rg
is 6] that:

R is not allyl;



R7 is not isopropyl, R8 is not hydrogen and RO is not benzyl; 10R7 is not
methyl, R8 is not hydrogen and RO is not benzyl; provided that when R2, R3,
R4, R10, WO011IRT231and R13 are hydrogen and R6 Rl i s notCalusgéin/ocmpovi ded
that when RL is ethyl, R5 is methyl, R2, R3, R4, R10, RH, R12 and R12 R13
are hydrogen and R6 is R7 is not isopropyl, R8 is not hydrogen and R9 is
not isopropyl; provided that when RL is n-propyl, R5 is nethyl, R2, R3, R4,

Rlo’ Rll’ R12 R12 pTOVi@i tB% when R1 18 ethyl, R5 is methyl, Rz, R3, R4, RlO; RU, R12 and

HO /\?O
O
N Rg
R7 X Re
Ri3 are hydrogen and R is o that:
R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;

provided that when R; is n-propyl, Rs is methyl, Ry, R3, R4, Rio, Ri1, Ri2

HO ,\fo
0
Ry N"\"Rg

v Rg
5 and Ry is hydrogen and Rg is ' 0 that:

R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl
provided that when R1 is (Cl—C4) alkyl and Rz, R3, R4, RlO; Rll; R12 and
Ry are hydrogen that:

HO /g
0
N—"R
R 9
ﬁﬁ Rg
R is not ¢} ;

10 provided that when R1 18 CHzNHMez, R5 18 methyl, Rz, R3, R4, RlO; Rll;

HO fo
0
Ry N"\"Rg

b Rs
Ry2 and Rz are hydrogen and R is "o that:

R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;

R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;

R7 is not isopropyl, Rg is not hydrogen and Ry is not benzyl;
15 R7 is not isopropyl, Rg is not hydrogen and Ry is not isobutyl;



5and R13 is hydrogen and R6 isOthat: R7 is not isopropyl, R8 is not

hydr ogen and R9 is not isopropyl provided that when RL is (Cl-C4) al kyl and
R2, R3, R¥O2RUM79ABi, R12 and R13 are hydrogen that: 7 RETIUS20101062098

10provi ded that when RL is CH2NHMe2, R5 is nmethyl, R2, R3, R4, R10, R11,
R12 R12 and R13 are hydrogen and R6 is R11 O R8 Othat: R7 is not nethyl,
R8 is not hydrogen and RO is not benzyl; R7 is not isopropyl, R8 is not
hydrogen and R9 i sp3@tied GARVIRAN, is &20@@1@% Rls RARSRAYR, R%! R,oNQL, hydrogen
and R9 is not benzyl; 15R7 is not isopropyl, R8 is not hydrogen and RO is
not isobutyl; provided that when Rl is 20COCH3, R5 is nethyl, R2, RS,

R4, R10, R11, R12 R1o R11
HO j??o
0o
N—YR
Rz T Re 9
Ri2 and Ry3 are hydrogen and Re is o that:

R7 is not isopropyl, Rg is not hydrogen and Ry is not isobutyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
5 R7 is not isopropyl, Rg is not hydrogen and Ry is not benzyl;
provided that when R; is CH,OH, Rs is methyl, Ry, R3, Ry, Ryg, Ri1, Ri2

HO /z%o
0
Ry N"\"Rg

wans Rg
and R;s are hydrogen and R is "o that:

R7 is not isopropyl, Rg is not hydrogen and Ry is not isobutyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
10 R7 is not isopropyl, Rg is not hydrogen and Ry is not benzyl;
R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
provided that when R; and Rs are methyl and R,, R3 and R4 are hydrogen

)NJ\H )N]\H

. _NO 5 -NO

e NIV NH™ N2
H H

that: R is not OCO(CH,)sCH3 or OCO(CH;)gCHs

provided that when R; and Rs are methyl and R,, R3 and R4 are hydrogen
15 that: R is not

o OH OH
ALY
H

Ry, R3 and Ry are hydrogen that: R is not

provided that when R; and Rs are methyl and



R12 and

R8 is no
hydr ogen
and R9 i
R4, R10,
is not h
hydr ogen
and R9 i
benzyl ;

hydr ogen

R13 are hydrogen and R6 is R11 O RO R8 that: R7 is not
t hydrogen and R9 is not isobutyl; R7 is not isopropyl,

ydrogen and R9 is not isobutyl; R7 is not isopropyl, R8 is not
and RO is_snaotHicsopropyl; 10R7 is not isopropyl, R8 is not hydrogen
S not benzf?; R7 is not methyl, R8 is not hydrogen and RO is not
provi ded tha B'R1 and R5 are nethyl and R2, R3 and R4 are
OH
Br

In another aspect, the ergoline derivatives described herein include
compounds of structural Formula (IT):

Re
NH

(n
5 or salts, hydrates or solvates thereof wherein:
Ry is (Ci-Cy) alkyl, substituted (C;-C4) alkyl or (Ci-Cy) perflouroalkyl;
R, is alkyl, substituted alkyl, acyl, substituted acyl, halo, heteroalkyl,
substituted heteroalkyl, -NO,, -N3, -OH, -S(O)xR100, -OR101, -NR102R 103,
-CONR; R 105, -CO2R 196 01 -O2CR07;

10 Rs is hydrogen, (C;-Cs) alkyl, substituted (C;-Cs) alkyl, or (C-C3)
perflouroalkyl;
Riz Rqz
R1o Ri Ry R
Ho /N , Vo N ,ﬁf
@) 0) 3 -NO
R; N"Zj;g R7 N"z"Rg * NH™ “N"2
v,V Rg Wy Rg H
Re is "o , "o , OCO(CH,)sCHs ,
~§_CH,OH
W OH OH Br
NH N
\(\A N ~ \;‘ “)J\N OH
OCO(CH;)sCH3 , H or Br ;

R7is (C1-Cy) alkyl;

i sopropyl,
R8 is not
WOR0RMD7PH3N0t | sopropyl; 5R7 is not isopropyl, PRE/NUS0M062008 dr ogen
s not benzyl; provided that when RL is CH2ZOH, R5 is nethyl,
R11, R12 and R13 are hydrogen and R6 is R7 is not isopropyl,



that: R6 is not 000(CH2) 5CH30or OCQO(C H2) 8C H3 provi ded that when
Rl and R5 are nethyl and R2, R3 and R4 are hydrogen 15that: R6 is not 1,)(0
N Hprovi owo 20hzit793en R1 and R5 are nethyl and R2, R3 amdTR&2@0061098Ir ogen
that: R6 is not Br I n anot her aspect, the ergoline derivatives
descri bed herein include conpounds of structural Formula (11): (I1) 5or
salts, hydrates or solvates thereof wherein: Rl is (Cl-C4) alkyl,

subst it ut ed (C1- CAp, Rhbrbe@! (@) S, Q@)Etﬁtﬁt@&'(@@éb)ﬂ kyl, benzylor R2 1s al kyl,
substituted al kyl, acy substituted acyl, eroal kyl , substitut ed

het eroal kyl , swaeputedgnzy,oH, - S(0) kRi 00, -0R101, -NR102R103 - OONR104R105,
-02R106 or -OZCR11Q 0R3 4i l(f)})[:gfl en, (Cl-C3) alkyl, substituted (Cl-C3)
al kyl, or (Cl-C3) %ou?gell(? A9 R8 is hydrogen, (Cl-C4) alkyl,
subst i t ut ed (C1- mliloaalwlro,gelb&&wo 6¢1-Sulsdul (Gt dSb‘lSﬁﬂlﬁﬁld alkyl,

5 -CO2R 05 or -CONR9R110;

Ry; is hydrogen, OH, =0, (C;-C,) alkyl, (C;-C,) substituted alkyl,
-COzR 11 or -CONRy 2R 13:

Ry2 is hydrogen, OH, =0, (C;-C,) alkyl, (C;-C,) substituted alkyl,
-CO2R 114 or -CONRy15R 563

10 Ry3 is hydrogen or halogen;

Rio1-Ri16 are independently hydrogen, alkyl, substituted alkyl, acyl,
substituted acyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
heteroalkyl, substituted hetereoalkyl, heteroaryl, substituted heteroaryl,
heteroarylalkyl or substituted heteroarylalkyl; and

15 kis0,1or2;
nis0,1,2or3;
provided that when R; and Rs are methyl, R,, Ry, Ry1, Ri» and Ry; are

HO. /EO
0
Ry N"\"Rg

s Rs
hydrogen and Rg is "o that:

R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;

20 R7 is not isopropyl, Rg is not hydrogen and Ry is not benzyl;
R7 is not methyl, Rg is not hydrogen and Ry is not isobutyl;
R7 is not methyl, Rg is not hydrogen and Ry is not sec-butyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not isobutyl;
R7 is not ethyl, Ry is not hydrogen and Ry is not isobutyl;

25 R7 is not ethyl, Ry is not hydrogen and Ry is not isopropyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
R7 is not n-propyl, Rs is not methyl and Ry is not methyl;
R7 is not isopropyl, Rg is not methyl and Ry is not benzyl;

R7 is not ethyl, Ry is not hydrogen and Ry is not benzyl;
9



RO is (Cl-C4) al kyl or benzyl; R10 i s hydrogen, OH, =0, (Cl-C4)
al kyl, (Cl-C4) substituted al kyl, 5-CO2R108 or -CONRLO9R110; R11l is

hydr ogen,wOHp112009313C1- C4) al kyl, (Cl-C4) substituted al pgir/uS2Q@a82098 or
-CONR112R113, R12 is hydrogen, OH, =0, (Cl-C4) alkyl, (Cl-C4) substituted
al kyl, 00212414 or -CONR115R116; 10R13 is hydrogen or hal ogen; R101-R116
are independently hydrogen, al kyl, substituted al kyl, acyl, substituted
acyl, aryl, substigitigch @ickihen®, W aﬁllyl(l’{s is MMRAL RS, m ﬂuaR)Qaﬁél Kyl are
heteroalkyl substituted hetereoal kyl’, "heteroaryl, “substi t ut ed het er oar yl ,
heteroarylalkyl or substituted Reteroarylalkyl; and 15k is 0, 1 or 2; nISO

1, 20r3; provided that when > are nethyl R2, R10, R Rl12 and R13
are hydrogen and R6 is R7 1s t nethyl, R8 i s not hydrogen and R9 is not
benzyl; 20 R7 is not isopropi IS not hydrogen and RO is not benzyl; R7

is not nethyl, R8 is not hydPogdg d RO is not isobutyl; R7 is not nethyl,
R8 is not hydrogen and R9 zj@g g@ butyl; R7 is not isopropyl, R8 is not
hydr ogen and Bﬁhb n@gaRLgobuﬂylo R uﬁnnot ethyl, R8 is not hydrogen and R9
is not isobuty 5R7 is not ethyl i s not hydrogen and R9 is not

i sopropyl; R7 is H%ﬂspgdﬁﬁﬁﬁf&ﬂsR@*Wgﬂﬁ@tmﬁﬁhﬂ%ﬂéﬁmgﬁﬁ RO is not isopropyl;
R7 i's not n-propyl,rof8ed Bat¥ten R 5L RROmbdyINRL, RIBROY R:, and R

HO /2?0
0
Ry N"\"Rg

W Rg
5 are hydrogen and Rg is "0 that:

R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
provided that when R; is CH,OH, Rs is methyl, Ry, R19, Ry1,and Ry, are

HO /EO
0
R~/ URo

s Rs
hydrogen, R;3 is bromine and R is "o that:

R7 is not isopropyl, Rg is not hydrogen and Ry is not sec-butyl.

10 Also provided are derivatives, including salts, esters, enol ethers, enol
esters, solvates, hydrates and prodrugs of the compounds described herein.
Further provided are compositions containing the compounds provided herein
and a vehicle.

Methods of treating, preventing, or ameliorating medical disorders such

15 as, for example, migraine, ALS, Parkinson's disease, extra-pyramidal disorders,
depression, nausea, restless legs syndrome, insomnia, aggression, Huntington’s
disease, dystonia, parsomnia and hyperlactinemia are also provided herein. In
practicing the methods, effective amounts of the compounds or compositions
containing therapeutically effective concentrations of the compounds are

20 administered.

10



R7 is not isopropyl, R8 is not nmethyl and RO is not benzyl; R7 is not
ethyl, R8 is not hydrogen and RO is not benzyl; 9 provided that when Rl is
ally!, Rowo=0mdt7h3aB, R2, R10, RI 1, R12 and R13 are R12Phydrsegencmnsl R6 i s
R7 is not nmethyl, R8 is not hydrogen and RO is not benzyl; provided that
when RL is CH2OH, R5 is nethyl, R2, R10, RH, R12 and R13 R12 5are hydrogen
and R6 is R7 is not nethyl, R8 is not hydrogen and RO is not benzyl;

provi ded that mem&oﬁ%f%@gﬁlzlﬁgrebﬁ)tﬁgﬁﬂ% fhexaidpie; 5-BiT, 1 sand, R12 are R12

hydrogen, R13 is brom ne and
5-HT; serotonin, D2 and D3 dopamlne and A1 and A2 adrenergic receptors are

also provided herein. In practicing the methods, effective amounts of the
compounds or compositions are administered.

5 Methods of agonizing receptors such as, for example, 5-HTp, 5-HT3,
5-HTg serotonin receptors are also provided herein In practicing the methods,
effective amounts of the compounds or compositions are administered.

Methods of regulating serotonin transport are also provided herein. In
practicing the methods, effective amounts of the compounds or compositions are
10 administered.
Methods of making a compound of structural formula (IIT) wherein R; is

benzyl, methyl, ethyl, #-propyl, isopropyl, #-butyl, isobutyl or allyl are also

HO,,
o
HsC
1
o NH ©
N—CHs
H||| H

|
R4

provided herein. (1)
The method comprises contacting dihydroergotamine with alkaline metal
15 in an organic solvent or a mixture of organic solvents to form a solution and
contacting this solution with a halide selected from the group consisting of benzyl
halide, methyl halide, ethyl halide, #-propyl halide, isopropyl halide, #-butyl
halide, isobutyl halide, sec-butyl halide and allyl halide.

DESCRIPTION OF THE FIGURES

20 FIG. 1 illustrates the inability of 1-methyl-dihydroergotamine to agonize
the 5-HT,p receptor and provides a comparison to known agonists of the 5-HT,p

receptor;
11



R11 ... :R9 0 RB that: R7 is not isopropyl, R8 is not hydrogen and R9 is
not sec-butyl. 10Al so provided are derivatives, including salts, esters,
enol et hewe,20amob3iest ers, sol vates, hydrates and prodru@sTafS2atmcmespounds
descri bed herein. Further provided are conpositions containing the
conmpounds provided herein and a vehicle. Methods of treating, preventing,
or aneliorating nedical disorders such 15as, for exanple, mgraine, ALS,

Par ki nson' s di seasgg, eXiiysaattythaabidg! of isQh ALK drd BRIERH B RntafREed,
restless | egs syndrone, insomia, aggression, Huntington' s di sease,

dystoni a, par 86rrilBsasrdPRijper | actinenia are also provided herein. In
practicing the ”Etﬁ@9§dmﬁﬁkgﬁ%bMﬁh@QP@HﬁéhﬁimﬁﬁﬁmﬁﬁﬂﬂﬁMﬂg%g&ﬁmﬁﬁ?pos't'Ons

cont ai ni ng therapeutically ective concentrations of the conmpounds are
20adni ni st er ed:HT1a receptomet hods of ant agoni zi ng receptors such as, for

exanpl e, p- HI2A, %I@V@ﬁll&ﬁ%—tgsgth%?%gﬁfg)gg%%lgéidﬁ&%oﬁgﬁﬁ%Qﬁta?{%ﬁﬁze’a‘l and A2

adrenergic receptors are a racti ci ng e net hods,
ef fecti ve anotimtssH®fretdpeorconpounds or conpositions are adm ni stered.

5Met hods of agoni zj receptors .such.as, for,..exanpl .5-HT1D, 5-1-1T1B,
> HTIF Serotoni n rSeasiarear e gt dridu e RERSRARmIm Rl e
net hods, effeétHNMereomomntsl of t he conpounds or conpositions are

dm ni st d. t | ati tonin tr t |
provi ded herei n 1|16t AL ROE ABMHEE ROt Tah PR iR ee s e

conpounds) or SGMASIcEHtONS ar e
DETAILED DESCRIPTION
Definitions

Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as is commonly understood by one of ordinary skill in the
15 art to which this invention belongs. In the event that there are a plurality of

definitions for a term herein, those in this section prevail unless stated otherwise.

“Alkyl,” by itself or as part of another substituent, refers to a saturated or
unsaturated, branched, straight-chain or cyclic monovalent hydrocarbon radical
derived by the removal of one hydrogen atom from a single carbon atom of a

20 parent alkane, alkene or alkyne. Typical alkyl groups include, but are not limited
to, methyl; ethyls such as ethanyl, ethenyl, ethynyl; propyls such as propan-1-yl,
propan-2-yl, cyclopropan-1-yl, prop-1-en-1-yl, prop-1-en-2-yl, prop-2-en-1-yl
(allyl), cycloprop-1-en-1-yl; cycloprop-2-en-1-yl, prop-1-yn-1-yl, prop-2-yn-1-yl,
etc.; butyls such as butan-1-yl, butan-2-yl, 2-methyl-propan-1-yl,

25 2-methyl-propan-2-yl, cyclobutan-1-yl, but-1-en-1-yl, but-1-en-2-yl,
2-methyl-prop-1-en-1-yl, but-2-en-1-yl, but-2-en-2-yl, buta-1,3-dien-1-yl,
buta-1,3-dien-2-yl, cyclobut-1-en-1-yl, cyclobut-1-en-3-yl,
cyclobuta-1,3-dien-1-yl, but-1-yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl, efc.; and the
like. The term “alkyl” is specifically intended to include groups having any

30 degree or level of saturation, i.e., groups having exclusively single carbon-carbon

12



10adm ni st er ed. Met hods of making a conpound of structural fornula
(I'r1) wherein RL is benzyl, nethyl, ethyl, n-propyl, isopropyl, n-butyl,

i sobutyl wo2aitoy931are al so provided herein. The net hodPCOseI19062098
contacting di hydroergotam ne with al kaline nmetal 15in an organic sol vent or
a mxture of organic solvents to forma solution and contacting this
solution with a halide selected fromthe group consisting of benzyl halide,

met hyl hal i depoffs F@fbuﬂa%\hﬁlg@nemr%&@&dubt&adafb@ﬁqcaﬂbw%fa@y%ronp@Iha\gﬁgs n- butyl
hal i de, isobutyl halide, sec-butyl halide and CRI PTI ON OF

THE FI GURES 201 @ mare friplqegtoatcadion hands r&a%gllopwla@mg mixtures of single,
1-met hyl - di hyqin%&qum B&bSRcARH oA t\bﬁeréatgl;%ﬁcn@\@mts%ra%glsprov'2 des a

conparison to own agoni sts of the 5-HI2B recef
il lustrates t hd¢endpd, Ithete}pmswmsr‘f@lkwll “ aallm,ndlr @dgi‘@lq nerctugedadn sgeni ze t he

5- HT2B regept Qb diments, ah hﬁyl ol 40‘1‘1‘3)1%15@5t 0 } toha¥onRf (C-C
i 5FIG 4

1- et hyl -'di hydr oer gotam ne"t goni'ze t recept or,

illustrates th&yhbhﬂﬁhyembomnmmmhwhﬁdlgydyoﬂmgmeﬁmnmétdU)amWHgonize t he
5-HI7 receptor. t e abj

L ret byl —d hy BPBRIGeC Y Ty gt SEbFRmAS el bbusrayies e

FIG 6 il ustiai esarbdreatabs (GG atidyl)1- nethyl-dlhydroergotanlne to agoni ze the
105 -HTip receptor. DETAI LED DESCRI PTI ON Defi nitions

“Alkanyl,” by itself or as part of another substituent, refers to a saturated
10 branched, straight-chain or cyclic alkyl radical derived by the removal of one
hydrogen atom from a single carbon atom of a parent alkane. Typical alkanyl
groups include, but are not limited to, methanyl; ethanyl; propanyls such as
propan-1-yl, propan-2-yl (isopropyl), cyclopropan-1-yl, ezc.; butanyls such as
butan-1-yl, butan-2-yl (sec-butyl), 2-methyl-propan-1-yl (isobutyl),
15 2-methyl-propan-2-yl (z-butyl), cyclobutan-1-yl, etc.; and the like.

“Alkenyl,” by itself or as part of another substituent, refers to an
unsaturated branched, straight-chain or cyclic alkyl radical having at least one
carbon-carbon double bond derived by the removal of one hydrogen atom from a
single carbon atom of a parent alkene. The group may be in either the cis or trans

20 conformation about the double bond(s). Typical alkenyl groups include, but are
not limited to, ethenyl; propenyls such as prop-1-en-1-yl, prop-1-en-2-yl,
prop-2-en-1-yl (allyl), prop-2-en-2-yl, cycloprop-1-en-1-yl; cycloprop-2-en-1-yl;
butenyls such as but-1-en-1-yl, but-1-en-2-yl, 2-methyl-prop-1-en-1-yl,
but-2-en-1-yl , but-2-en-1-yl, but-2-en-2-yl, buta-1,3-dien-1-yl,

25 buta-1,3-dien-2-yl, cyclobut-1-en-1-yl, cyclobut-1-en-3-yl,
cyclobuta-1,3-dien-1-yl, ezc.; and the like.

“Alkynyl,” by itself or as part of another substituent refers to an
unsaturated branched, straight-chain or cyclic alkyl radical having at least one
carbon-carbon triple bond derived by the removal of one hydrogen atom from a

30 single carbon atom of a parent alkyne. Typical alkynyl groups include, but are

13



Unl ess defined otherw se, all technical and scientific terns used herein
have the sanme neaning as i s conmmonly understood by one of ordinary skill in
t he 15artwocomi7eidt his i nventi on bel ongs. In the event PChaiS2¢l0es®I98r e a
plurality of definitions for a termherein, those in this section prevai

unl ess stated ot herw se. "Alkyl," by itself or as part of another
substituent, refers to a saturated or unsaturated, branched, straight-chain
or cyclic nvnﬁytqin%h umédlwﬁaﬁl@myts%qttp@slpr@tﬁtwqcyt %Is EL%nfle}FIDé{@J of one
hydrogen atom from a single carbon rent al kane, al kene or

al kyne. Typi chumtyaylkspch gy Bsgsyn bl hetel-yményl éw@-mml >1L|em taad thedikenet hyl :

ethyls such as ethanyl, ethenyl, ethynyl; propyls such as propan- I-yI
propan-2-yl, cycl 09(19&@“"3y’1bél¢1f01pc{s%rt|ofﬁ{b‘tﬂe’r ydbsmné&mﬁersqaﬁa&éat of

prop- 2-en-1- yl (aI ) gycloprop-1-en-1-y ycl o rgg 2-en-1-y

pr op- 1- yn- | - yfhe gy B*n-al"ﬂ’;‘iteRetlﬁalkylblﬁﬁ‘}hsgtuéedéﬂw & tﬁtl%ﬂqhqr@w

butan-2-yl, 2-nethyl-propan-I-yl, 252-nethyl-prop an-2-yl, cyclobutan | -yl,
but-1-en-3-yl, bUt“AcyﬁT'bths}ﬂ'for a%qﬁﬁtotwﬂmtwt@tmstlm@méfe%hoatautcaﬁ en-1-yl,

but -2-en-2-yl, buta-1, 3-dign-| but a- 1, 3-di en-2-yl , cyclobut-l-en | -yl,
cycl obut - I - en=@QK", tedtoutl%thwy regen fillgih.- Slub%‘ﬂf‘utedo%]fylt awlnsqbstwte k-1 -yn-3-yl
but - 3-yn-1 -yl o861 su@sﬁ%tédhﬁylhﬂ&lehetgﬂaﬁkﬁe@mut@&&Méterohlﬁ ispecifically

i ntended to include ups having any 30degree or eve¥ of saturation,

i.e., groups h@@pﬁyhgﬁﬁpmﬁbﬁ@ﬁ?i%ﬁ%@ﬂéh%ﬁtﬁdhﬂ@%ﬂﬁﬁﬁlIBWﬁ§§ﬁmg@oups havi ng

one or nore dQ&'a*ﬁl sql?cﬁtgﬁnbtﬁéfe%[‘hﬁﬁ&ﬁ%’folﬁ{y‘P‘éPéylh \digx &‘?oo%l more triple

car bon- car bon bo ds and groups having m xt'ures o sin double and triple
carbon-cbﬂbonCﬁmﬂﬁsﬂﬂwﬁﬁk@b@néﬁ@nnﬁdéwm@WQﬂw@ﬂaaéﬂ@ﬁéﬁlon is intended, the
expressions "al kanyl," "al kenyl," and "al kynyl" are used. In some

senbodi ments, an a‘LAW B R o?Qs"%"rt' o?%ﬁotﬁér%ﬂBs&tufeﬁ’t R RrCRrRthoRhies (Cl- C20

1>
alkyl). In other enbodi ments, an al kyl group conprises from1l to 10 carbon
at ons ( Cl- ClOamhieii¢ yydwqar@mgrqup@l@qu be o o8 onedyydepgkiy ptoggrfoup  conpri ses

fromlto 6 Cg‘lélplgl@ 0911508 01@1%}‘ g@ eﬁlt! HE&LQ‘[IC rlrfg“ gsg%%{as dﬁtg%dlhreéﬁll f 1catlas part of

anot her substitu ers to a saturat strai -chain or
cyclic al kyl prxtgroaps ml@udevbtd afpynot hmltﬁdamglaupscﬁerlmﬂefrmme@gbrylfamm froma

si ngl e cafbon t .al Typi.cal i ncl ude, but
are not nlte%%%ﬁﬁmﬁ“"%ﬁ@ﬁgmﬁﬁﬁgﬁ§??hﬁﬁgﬁdﬁVF%&?%%%L g&gggﬁan | -yl,

pr opan- 2- yl (ccsromnepﬂuo)ranttrey@ Ifhlplrenqaaaxdcer;et hexeplene, hoxrlanydssindascele, as
butan-I-yl, butyl),

155" et ny1 - pr SpaRcaey ST eyttt BRRRE folitag PR e

"Al kenyl , " bypmﬁsehhh@mlﬁﬁmpa&tmmﬁkmaqkh@ph&u@sﬁm&wqunmaefers to an

unsaturated br anch strai ght-chain or c ic alk adi c havi ng at
et e o BEReRE e RieEt Bl Sio s pibghisfe fither oo Nsed e hydr ogen

atom frop a suigp@hdleichan thtlike) BfsothcRAHEAIMeAk KARSy ldip cOmpis By be in
either the cis or trans ZOConfornatlon about the doubl e bond(s). Typical
al kenyl group 61q ?‘R:‘Faﬂla)él atquny (CgyCao aryl). In other embodiments, an aryl group

comprises from 6 to 15 carbon atoms (Cs-Cys aryl). In still other embodiments,

an aryl group comprises from 6 to 15 carbon atoms (Ce-Cjo aryl).

“Arylalkyl,” by itself or as part of another substituent, refers to an acyclic
25 alkyl group in which one of the hydrogen atoms bonded to a carbon atom,
typically a terminal or sp’ carbon atom, is replaced with an aryl group as, as
defined herein. Typical arylalkyl groups include, but are not limited to, benzyl,
2-phenylethan-1-yl, 2-phenylethen-1-yl, naphthylmethyl, 2-naphthylethan-1-yl,
2-naphthylethen-1-yl, naphthobenzyl, 2-naphthophenylethan-1-yl and the like.

30 Where specific alkyl moieties are intended, the nomenclature arylalkanyl,
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not limted to, ethenyl; propenyls such as prop-Il-en-l-yl, prop-Il-en-2-y',
prop-2-en-1-yl (allyl), prop-2-en-2-yl, cycloprop-1-en-1-yl;
cycl opr opw@-2en/079313; but enyl s such as but-1-en-1-yl, buPCrASPe1RAYI098
2-met hyl - prop-1-en-1-yl, but-2-en-1-y1 , but-2-en-1-yl, but-2-en-2-yl,
buta-1, 3-dien-I-yl, 25buta-1, 3-di en-2-yl, cyclobut-l-en-l-yl,
cyclobut-l-en 3-yl, cyclobuta-1,3 -dien-l-yl, etc.; and the I|ike.
" Al kynyl, " byaﬂyta%h;l aga/oaéymﬁ@hym u@aom%hle%%%hk%% éﬁ E:fl rdup, an

ca

unsat urated branched, straight-chain or cyclic al avi ng at

| east one carEdﬁéééﬁ@@ﬁ%%ﬁ%ﬂEm%ﬁh%WhéﬂﬁwﬂérHWWbﬁ@OﬁWﬁﬁ@ﬁmﬁbmﬁhe hydr ogen
atomfroma 381%1[15@(@ @O)QQPI ﬁh%@ ég,l &1&95@(@6- blg%neln oyl cal al kynyl groups

i ncl ude, but are nyl s such as
prop-1-yn-1I - ybmquimgltgay nrylla-llwl groelp@ﬁ (Csiﬁ?m)ymallsylsqgshh%lkwﬂ amwnxln- 1 -yl,

but -1 "yng3 - alkﬁlg; mgle cﬁ_thelarﬁ%]h(%/l %%)Lgo is (@ﬁ ta‘ri%gl 'clndlﬁ% aryl 01et . Al koxy, " by

itself or as part er s {0 & radr “of the
formul a -0- RAOQs: theyle IIRStUDothcs caibkgiments, aslwlméamyltgr@qb 1a(@%ﬂ15)a$yldk]’71; ned

herein. 5"Acyl or.asqpart of a ther bst it rs to a
radi cal -C(0) ﬁﬁﬁ%\éaﬁ alkenylor 15' loné%lﬁtyo la sﬂ@s%ulptls @c? gﬁ@ aryl,
substituted aam the anyyinaietwb (C@@lb)satrylt ut ed aryl aI kyl, heteroal kyl,
substituted heteroalkyl heteroarylalkyl or substitut ed heteroarylalkyl as

defined herein. (p:qc%ﬁ)%nﬁ ﬁ%%fﬁl?‘dse *n’éﬁ%%egrgf%}tnf&u?al%ﬁnuh' mted to

formyl, acetyl, exy car car bony benzoyl ,
benzyl catbo ny tiisealnﬂ:dﬂlblmnl anklencludes any spéoﬁﬁq/cto,rﬁpobydsimﬁm tﬂlexnrfowlq:ear t of another
substi tuent, fer

romati.c h r derived by
The rempval " of tonarHye SuTRIRF R S AREIS maY BE REB IR B oy et
aromatic ri ngclﬁayrﬁ&a&m'uoa&e ﬁi&lﬂormﬁdmhelrrema.. Whyp tteahemicyll strgetordaad i ncl ude, but
are not limted to, ed.from aceant hryl ene, acenapht hyl ene,
Sephenant hr yFisic! aftb iR dhe o ical Begins BEmiuins el EERT Bhens.
f1 uor ant hene, tifelcumpend, Th@&@ﬁ@ﬁﬁds deeordpi BEEIn ntgX3hteM&ne 3SmbRAAREANE,
s-i ndacene, indane, indene, napht tgl ene, octacene, octaphene, octal ene,

oval ene, IPent seeraangi e dauble,bepds apehiierefoa map exist as SIFROSERERSIChET v ene,

phenal ene, phgadM RIS MR (@@ngeonfetrféu@&l%ﬂg; erRYEiRRNSs orRidsRRlRcgne, rubi cene,
tri phenyl ene, 20trinaphthal ene and the |ike. In sone enbodi nents, an aryl

group conpri séscardigglygthe ghepncad sirusthicsaenivisd hersincreorapagy il Postiblst her

embodi ment's, afhnabMbrs YR G S8Be MILAMHA bRipdihds HcR@Meatoms (C6- C15
aryl). In still other enbodi ments, an aryl group conprises from6 to 15

carbon atons ftegoisuDerzpally pure foxmyp. a. Rqmetriggily pprg ednpntgymegisaliypure ¢f  anot her
substitugpt, gg tglreé %}"c%ag? gﬁ‘é%aﬁﬁ'eﬁar%%@eﬁé’ hn QU i GlreOnE Of the

hydr ogen at ons on atom
Enantlomerlc and stereoisomeric mixtures can be resolved into their component

enantiomers or stereoisomers using separation techniques or chiral synthesis
techniques well known to the skilled artisan. The compounds may also exist in
several tautomeric forms including the enol form, the keto form and mixtures

25 thereof. Accordingly, the chemical structures depicted herein encompass all
possible tautomeric forms of the illustrated compounds. The compounds
described also include isotopically labeled compounds where one or more atoms
have an atomic mass different from the atomic mass conventionally found in
nature. Examples of isotopes that may be incorporated into the compounds of the

30 invention include, but are not limited to, *H, *H, °C, "*C, N, '*0, 170, etc.
Compounds may exist in unsolvated or unhydrated forms as well as solvated

forms, including hydrated forms and as N-oxides. In general, compounds may be

15



typically a termnal or sp3 carbon atom is replaced wth an aryl group as,
as defined herein. Typical arylalkyl groups include, but are not limted
to, benzywo 8tphengl et han- 1 -yl, 2-phenyl ethen- 1 -yl , Poajistérplosmvsyl ,

2- napht hyl ethan- 1 -yl, 2-naphthylethen-I-yl, naphthobenzyl,

2- napht hophenyl et han-1-y1 and the |ike. 30Were specific alkyl noieties are
i ntended, the nonenclature aryl al kanyl, arylal kenyl and/or aryl al kynyl is
used. In somep ailsmea&@ormxﬁéyl@én&wco%@mshﬁ CRric3Mig y! al kyl , e.g.,
t he al kanyl, al kenyl or al kyn noi ety t he aryl al kyl group is (Cl C10)
al kyl and theCIé(ﬁt?]Ihn?rﬁli %@%}ph%w% c@cgen%rﬂlyﬂll phyisicakfrens asesienatpahios, an

aryl al kyl gr OHR Fé c@ﬁ%@mﬁ%@i h@fe}ﬂ a%hiﬁ%lmteﬁde? ‘0 bé@ﬁhlﬂltﬁ%as'abfﬂe ofdlekenyl Sor

al kynyl noiety of the ary %9 and the aryl noiety
is (C6-Cl2) abighkent lnﬁelﬁlonl Fw@hehet nlﬂévdmn@lﬁt@od wheramaymaésmturgerﬁmlpﬁ is
(C6-C15) aryl XJ(e ty of the
aryl al kyl gr og(lﬁ)%lyéun?%f?gglft}%ﬁﬁ'{ak@rg%e%sﬁ@%r L &lhte@fhlxs ?312&{(%% aryl .
"Conpounds" r pirgalsstruguie dorfhe uesdst tbemolvpdssed by struct ural forrrul ae

10di scl osed herein and includes any specific conmpounds within these

formul ae whose str: ¥ dentified
either by their chgﬁkgapy gé:e}fgdétﬁﬁéagts%% &gér%gﬁ%%ggggﬁﬁggér atlaﬁetdﬁ]le chem cal
structure and-Bthenri.cal nanme conflict, the chemical structure is

determ native of the identity of the conpound. The conpounds descri bed
herein may contai nqQR&, Aty1 PeierRikAN " 1PCR ARy 12 Rl W JOHRIS1 Pnds and
therefore, nmay exist ag jé}%ereoFsorngiu?}Ls such agﬁ}ao%eebond i orrg}?s (i.
geonet ri 0 | s othemsglycsen anparorfefher ebstifiienss, eafergoreiksl, alk@rofd)radiienlgllapd t he chem cal
structures depj [ and

st ereoi sonmers (h)(?ﬁﬁgro}ﬁ? Fés &O@gg}?g@%%%gg ?I%CF EC%&? te S e?em sonerically

pure form (e. gpuonglé}oalmassocatekiylyqlmgm at@ma e eﬂmb,rmdx@le]hq;:nmm@n@r

20di ast er eone':arllo aE:lrlr lgc%ﬁ%&)lth%]edsaglnaoptffforen{he(fer oms or r eroa %{‘{Er}oﬁ m xtures.
Enanti oneric an reol soneric 9 es Cah e resol ve I’lg PST‘IEI r

conponent enaﬂiymchBetSro@tbmsbehmoamrgﬁoupsmh@hs:erpa:phte thnc:trbmhmmyes or
chiral thesis techni ques well kno Ki d artisan. The
?oﬂpou?ﬁiyrkra%/mﬁf)uig%élg‘i‘%ﬂoﬁ tlﬁ%\}%rgghﬁ%iq{é:ﬁﬁgﬁ di lfﬁg:%ggl ng@t he IenoI
orm e Keto( 0, a810)/NEx-taidd €@ 1 & in2A0AOth e 6 Mhe hétBiGatome 3t Ca

T e B it RS S ks PSR e TSt o o |
| abel ed conmpoungiyhahepsoNepiesl he@f&toaﬁ@gﬁuﬂssawacmn%mtrdem&sdi fferent
fromthe atom c nmass conventi onal I% found in nature. les s 9f 1sotopes

that may be i BO8PYBFELREv AR BoHIRECE Bhpfdunts bP-tHe- ’3@rsnv I'8n 7 ncl ude, but
are not by mteg o, NZN }?q’l;h\] }11@@1{4@4@1{5“15%(0%8%0&7’6 +0- 9(@2_ (Genrpounds  may

exi st in unsol vat ed or, Q(Q dr at ed Tormsso@s Sgye ;03 a§04sog agogd 5g7orm;

i ncl udi ng hydr¥edSIRT Re. ad theslihe. where S, B'n. Ben& alR "cBnpdiindad may be
hydrated, sol yated; Qc{?g&kdgﬁ‘t gqﬁr?rogg’? l@u&ﬁfﬁ%‘éﬂ@? yiysuﬁﬁﬁnﬁédé ,mul tiple

crystalllne or anor neral Sl ca are
equi val ent f oprytafiel, ws@ﬁtttt@rﬂrlelﬁl]bylatl}@@aﬂed é]llntlalmd caﬁlealkﬁt ended to be within

the scope of E'E?oh%{e?c%ﬂ% UG QBondbARAT hetdrbalf Qb GinREs under stood, when

parti al structures
25 heteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl or substituted

heteroarylalkyl.

“Heteroaryl,” by itself or as part of another substituent, refers to a
monovalent heteroaromatic radical derived by the removal of one hydrogen atom
from a single atom of a parent heteroaromatic ring systems, as defined herein.

30 Typical heteroaryl groups include, but are not limited to, groups derived from

acridine, B-carboline, chromane, chromene, cinnoline, furan, imidazole, indazole,
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5conpounds are illustrated, that brackets indicate the point of attachnent
of the partial structure to the rest of the nolecule. "Halo," by itself or
as part ovoanatdiesi3substituent refers to a radical -F, PCIrjUS280/062098 | .
"Het eroal kyl ," "Heteroal kanyl ," "Heteroal kenyl" and "Heteroal kynyl," by
10t hensel ves or as part of other substituents, refer to al kyl, alkanyl,

al kenyl and al kynyl groups, respectively, in which one or nore of the

carbon atons (Rpd, ﬁa%nnemﬁhdlmﬁ%tﬁﬁm@t@éhﬂwﬁﬁ@%ﬂldareolg&)ldolﬁee each,
i ndependent |y of one another, replaced with the same or different

het er oat oms  oisofier@ngaAbEhireo ¢ iserarsle, Tppihyrling @xadiszatcomEz0le. het er oat omi ¢

roups mhlch ot limted
?O Po- ' B@rﬁmﬁ%@ éﬁl%ﬁanhl}ﬁmfé%ﬂ%ﬁ%tﬁ% Pﬂ?ﬁhﬂf{é B%alaﬁh@ pf%h%(n(@),) SN and the

li ke and corrbpwaftm msn,pmme@fpymm@lemléatm pyrlingy pmnlém@enymec groups nay be
pl aced ats anygﬁn%l?z[ﬂe %un&%él‘iﬁev\ﬁ{i%ﬁfng} ﬂbhé( ! umgld(]fiﬂytl:tr Opbieal kynyl groups.

Typi cal heteroatom ¢’ groups e I nc I'n these groups include,
but are not | imddiezdlet thjazel@-thioplSng, trigrol, xgntlEn& apd GeBke. INREO1 R502
20=N- N= N=N- 0R50 P(0) 2-, -SO

S2- . - SnRs07EER? lme“SRﬁ%BF”r%a«?” RSOS“‘&%??@ “fshs 2 r-“%éépon%ﬁgo R505, R506,

R507 and R508nan$mbmﬂaaemﬁenmimh&yﬂmo@ﬁmnwahkyamoaybgbmiumgmmalkyI ary

substituted a Ia Kk stl oal kyl , substit ut ed
cyotoal kyl - cytrBodrBarbyt L BkbbisE B ShdeloRbem BEReSR et or oal kyl
substit uted 2§fdﬁp£1h€1adid<ﬂdbse dléﬁ{zeﬁlrffbaﬂi ﬁiran ghidphbnd, pirede, Pbeﬁz@ﬂ@@hylhe,,
heteroarylalk st t. g gteroar Ialg% H% roaryl," by
itself or é%ﬂz %FTH *}ZO uBgdelptyEtne, yErelesauinelige igkedf-ent
heteroaronatlgm&aglg@@zggammggmm% t he renoval of one hydrogen atomfrom a
single atomof a parent heteroaromatic ring systens, as defined herein.

30T | het l.u but t | ted t d d
From acri dime. P cHrarTHBT S AF il o B SF@ler bt et o,

i m dazol e, ingdazent gkylighslpliwhich@at bie hydekeh a@inR@ondHQH € B&Bo LM,
i sochronene, i soindol e, ,|50|n idol i ne, |squ|noI|ne i sot hi azol e, isoxazol e,
napht hyr Ii neYPsRAYR lerginal orsy £3t0 atopte i TR lageA &/ith IR ETWPne

phenant hrol i nevhem%&aﬁé ARyl n@chétfé@b@iht@ﬁiedﬂh@ﬁd)rﬁ@n@ﬁtur@h@tér@fﬁ‘ylaﬂdﬁﬁn pyrazine,
pyrazol e, pyridazine ridine, pyrimdine, rrol e,

heteroarylakeny and/or heteroarylalkynyl is used n some embodiments, the

heteroarylalkyl group is a 6-21 membered heteroarylalkyl, e.g., the alkanyl,

alkenyl or alkynyl moiety of the heteroarylalkyl is (C;-Ce) alkyl and the

20 heteroaryl moiety is a 5-15-membered heteroaryl. In other embodiments, the
heteroarylalkyl is a 6-13 membered heteroarylalkyl, e.g., the alkanyl, alkenyl or
alkynyl moiety is (C;-Cs) alkyl and the heteroaryl moiety is a 5-10 membered

heteroaryl.

“Parent Aromatic Ring System” refers to an unsaturated cyclic or
25 polycyclic ring system having a conjugated 7 electron system. Specifically
included within the definition of “parent aromatic ring system” are fused ring
systems in which one or more of the rings are aromatic and one or more of the
rings are saturated or unsaturated, such as, for example, fluorene, indane, indene,
phenalene, efc. Typical parent aromatic ring systems include, but are not limited
30 to, aceanthrylene, acenaphthylene, acephenanthrylene, anthracene, azulene,
benzene, chrysene, coronene, fluoranthene, fluorene, hexacene, hexaphene,

hexalene, as-indacene, s-indacene, indane, indene, naphthalene, octacene,
17



S5pyrrolizine, quinazoline, quinoline, quinolizine, quinoxaline, tetrazole,
t hi adi azol e, thiazole, thiophene, triazole, xanthene, and the like. In sone
enbodi nerwe,20tig9iet er oaryl group conprises fromb5 to 2@Criusgoianevss ( 5- 20
menbered heteroaryl). In other enbodi nents, the heteroaryl group conprises
from5 to 10 ring atons (5-10 nenbered heteroaryl). Exenplary heteroaryl
10 groups include those derived fromfuran, thiophene, pyrrole,

benzot hi ophengetafiRRZ QEHIAN ovAIGRZpdRtLRZ AlcRe, JoREQINE, peRi¥lchdipBRapHRYE azol e,
qui nol i ne, imdazole, oxazole, isoxazole and pyrazine.

"Het er oar yl al R§ylengpheneleag. pheytantheeng igeng leigflshdh @yresapsrnthicagt refers to an
acyclic a'ky'nﬁ&%ﬁ?nhﬂwﬁﬁ&&huﬁﬁﬁuﬁﬁmkg g4 ¥ drogen atons bonded to a carbon
atom 15typically a term nal or sp3 car%on atom is replaced with a

het eroaryl group. Were specific alkyl noieties are intended, the

nomencl at ure het er FaFapt HptRIApMmatie RingrSysteq” sefen{d 2 atent soNHEE BR®ar y1 al kyny!

is used. 4n SQﬂﬁmﬁﬁﬂﬂﬂ&ﬂﬁﬁ%§nmkh%ﬂﬂﬁ%ﬁ%ﬁ%&%ﬂ%h&&h,Qﬁ?%ﬁo&ﬁmﬁ 6-21 nmenber ed
het er oar yl al k , the al kanyl, %yny nmoi ety of the

het er oaryl al kiiydri)&en(a@lﬁsm)e ewhklydepamﬂynﬂsh@pémdev@@aﬁme qroliféargnti s a

5-15- nenber ed, ar I Kyl is a

6- 13 nenbered ﬂ§%§$@a9¥#a?ﬁ@?gkgﬁgf?ﬂ¥ﬁgég¥35§mf&QE‘Elhﬁ CEffﬁwrl%%ynyl noi ety

Is (C1-C3) a te t eBieeoabpdcifivailenyluilgl witlin er eteroaryl.

is ( ) al kipliteditodNt B, e bi Ppdcifwailenyluilel witlia $Q debmbered h I
Parent Ar Omt‘éa?en&&%o%ﬁ%ﬁﬂm s%/fst%f:ns a}e(}"uﬁﬁ Il %)?stte ng %\%lc%yo%e 01[cm81re

25pol ycyclic ring s stem aV|ﬁ§ a conjugate ectron sys

Specifictdly oﬁmbudgﬁnmmbmmm:mMEmdefmanﬁdmrm@smpammmwdaronat|c ring

systent are f usegl ated;rg% é a r m Ie\,%1 nzo oxan en ogDr g on;[ahe rings are

aromatic and SHE™S 8f t%% P nyd“% at Uf°at'8y o "if%at ur at ed, such

as, for exanpbmonémyﬁﬂememdwnﬁanmﬂmnmdﬁneym@n@maMQmenmﬁﬁmanM@lcal par ent

aromatic ring s stens ncl ude, re not limte 30 tQ, aceanthryl ene,

acenaphthylené”S @#aWFﬁFVF%R@“e it H1A %ém'§¥%1§ﬁ@bowghzene chrysene,

coronene, f|U@&@H&M£B@on£&#9ﬁﬁﬂ%c1ﬂﬁ%aﬁﬁ&ﬁowhﬁéﬁﬁﬁﬁﬂﬁﬁehﬁiﬁh@ne

as- |ndacene s-indacene, indane, indene, naphthal ene, octacene, octaphene,
oct al enel’ ovalngakizing snbenzofurmn i ehEomne ritel isodplingl se@inohiant aphene,

peryl ene, pheﬁ%&%&@e1&&%&%@%%&%&%ﬂn&'&&Hﬁmﬂ@kﬁhﬁﬂﬁﬁ&nnﬁﬁkene pyrant hrene,
rubi cene, triphenylene, trinaphthal ene and t ke. "Parent Heteroaromatic
Ri ng Systen pl@ffnemtbrlcﬂl@e,@h%nfémhnarp@mine, nhith@@tzmgmréim PUNAlGi Rtiatone or nor e

carbon atons oley are each
independentlygﬁg P@@g@%ﬁggﬁﬁg%%%sgﬁ fﬁﬁﬁggﬁggﬁggﬁmpg%%g§%n1 Typi cal
het er oat ons t quinmohm: qumhlmecanmimnat pnexplel @tezold thiadazelentbtazélem t ed to, N,

P, 0, S, (§ ﬁno heneo?nazl antlhé(n theg(:f(d within the definition of "parent
heteroaronatlc ﬁ ng ? use ring systens in which one or nore

10of the rings are aronatlc and one or nore of the rings are saturated or
unsat ur at ed, such ‘dssvehng” ox dprpYeatiofanferdd e xalnstidsan zig ofregayirichs onmane,

chr onene, i ndglg. gpﬂ%b&e{?% ’E@ﬁ‘sﬂl{}gea{??east%égo{%{é!@g@g%l Pﬁ%{tgﬁé of 1fil €1 0ar omat i ¢

ring systens Inc Ar'e ho car bazol e,
13-car bol i ne, dmhm@mam@dm@hpomwpawnUthmWHm@xmﬁuimnnphﬂmdawdkﬂhe|ndazole,

i ndol e, indoline e%qhgdo zi.ne Jsobegzofuran sgp@egmmme Tlhsomdole

e di 8910t G4t perien RV A&y s 3 s to s
i soi ndol i ne, 5%5U|no Pt yetexp play symp

25 apphcatlon of a therapeutic for preventing or prevention of a diease of disorder is
known as ‘prophylaxis.” In some embodiments, the compounds provided herein
provide superior prophylaxis because of lower long term side effects over long

time periods.

“Protecting group” refers to a grouping of atoms that when attached to a
30 reactive functional group in a molecule masks, reduces or prevents reactivity of

the functional group during chemical synthesis. Examples of protecting groups
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i sot hi azol e, isoxazol e, naphthyridine, oxadi azole, oxazole, perimdine,
phenant hri di ne, phenant hrol i ne, phenazi ne, phthal azine, pteridine, purine,
pyran, pyweazonexgrazol e, pyridazine, pyridine, pyrin ¢CRAS2@p060be,
pyrrolizine, quinazoline, quinoline, quinolizine, quinoxaline, tetrazole,
thiadiazole, thiazole, 20thiophene, triazol e, xanthene and the I|ike.
"Preventing" or "prevention" refers to a reduction in risk of acquiring a

di sease or di §Q{B$%u1{d' mereenveayzsl“pﬂn@{wé €RRps A gfic ERGniGtH"Niveddy, synpt ons  of
the di sease not, to devel gg{ln a patient that may be exposed to or

predi sposed t 8" thel %81 ad ﬂﬁﬁﬂeﬂﬁe sCofapengiam ehoyaihpieewane Mithodhay synpt ons
of the di seaseby TReIARIARY GREHAN - @95)*1%@1%@&&4&@Lﬁfno%y&lﬂtﬁl ng or
prevention of a diease of disorder known as 'pro | axi s
enbodi nent s, EWep%meﬂpdmh@lsaerswwe@Itméqrevh aqﬂtﬁ\ﬁrlﬂeorgwefﬂ ibonzypr ophyl aX| S
because 0. Io f ods
" Pr ot ectlgng grozﬁfp%@%&ﬁ&m%hgﬁ %%3%%&8039%/0%&1 (tl)g&gl) tthl%t r?; 1attached to a
30reactive fufiGiM$na- tr@edlyftsﬂvhethanﬁmlfeuﬂl(ésﬁﬁ$mtyl amddubﬁeslteﬁrtrlpﬂ events
reactivity of the f NSLI.9 u che ‘ esis. Exanples of
protecting gr rou 0’8'03 Orll}'ﬁgiﬁud%@yg Xycflr Onﬁllsr‘i%((gétive Groups in
Organi ¢ Chenlﬁmbywmn@m&yammmimﬁN§®CWlﬁﬁmhehhﬂIk@ﬂ%ﬂﬁnﬂehymahz " Conpendi um
of Synthetic O d, Sons, 1971-1996).
Repr seent at | vESRTHEEBR O SRS L he Mise 4F BED TIW ced 1o
fornyl, waEet yls . cithératylbed opdkefiytd suek azydnzy SOzl exxste ad Wwelnyd alikyl CBZ" ) ,

tert-butoxycarbonyl ("Boc"), .trinmeth TMS!),
2-trinethy|siF@Pﬁé?ﬁéﬁg@HW%%ﬂﬁﬂm?’ Eéyémﬂﬁﬁwgfpng%e@ﬁﬁstituted trityl
groups, allyloxycarbonyl, 9-fluorenyl nmethyl oxycarbonyl ("FMOC"),
nitro-veratryloxycﬁhbbnﬁhswdwﬂmfac@mﬁmhmemhﬂhﬁmwﬁ&pﬂeﬂbﬁﬁﬂtive hydr oxy
protecting groups include,. but e not limte ere the hydroxy
O oup 101 o PhEecsiEl SvgY oufk Griteambihon” e PERaANER (b of hor o
alsI wel | ﬁs al kyditi@tsaRy, %rmb@hﬁt?h}dﬂédﬁ&ﬂcﬁi@ﬁ}wh&%Pﬁdr&chld&r[da% dkyl 3\,:1 I yIh ethers and
ally' ethers. refers to a salt of a ¢ n i ch possesses
the desi FRd phﬁrﬂlﬁelé‘}cc?ﬁ}dc%ﬂlfu%f‘?l% Itl&}lca?ldm%lesaslalﬂe?&lg é‘B&rﬂ’G ke oTsuch sal ts
include: (1) agindd d8dbidaRi asiad fush af &reff@ahmtpwimdnwc%ﬁé;en@@ hélg, such as
hydrochl ori c acid, 15hydrobrom c acid, uric acid, nitric acid,
phosphoric acFf, lopsAANSPRRPIQNIGasid, gycelisragisld YRy iR agf.Jasiicacidcneienis deif as acetic
aci d, propionig At fid, HERARA!, TnaRGd éind FYRARRENT ARSR! LRI, ORiCacaci d. glycolic
acid, pyruvic acid, lactic acid, malonic acid, succinic acld, mal i ¢ aci d,
mal ei ¢ acid, benaicisgidati4dhydranybezpy) beizeic agiqimnemigicil, nsadelisiagidaci d,
3-(4-hyds xyb (o} O SthadsiforS FHCoi G c acid,
20nethane§ulf§%ﬁk %ﬁg ,85; g%eé%ﬁ%éﬁ%%REC|éﬁ bgmuﬁﬁﬁﬁgﬁ%lsulfomc aci d,

2- hydr oxyet haddésdiokptiapesutipeic apérirearrasulibonpaddedhdorodengdricpi benzenesul foni ¢
aci d, 2-napht n orsul fonic
acid, 4-nethy §g§§ H%é@%%ﬁ?ﬁ&!%m&ﬂgé@é ggﬁ'oxy %%mﬁﬁhgﬁmﬁfﬁggheptonlc
acid, 3- phenyhmaﬂmlbnmcdno aéﬁﬂ}pcttz ¢eneElt ctuylioagzhrt aoid, ghncd;eptoerctalcﬂlr y butyl acetic

acid, lauryl , conlc a
hydr oxynapht h ~p ena/ rgplonl%"rlci tﬁl}%&t‘ﬂa 8?6&10 a018 tel‘tlag/ bu%y(i‘acetlc acui (ijduryl
25 sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid,

stearic acid, muconic acid, and the like; or (2) salts formed when an acidic proton
present in the parent compound is replaced by a metal ion, e.g., an alkali metal
ion, an alkaline earth ion, or an aluminum ion; or coordinates with an organic
base such as ethanolamine, diethanolamine, tricthanolamine, N-methylglucamine

30 and the like.

“Substituted,” when used to modify a specified group or radical, means

that one or more hydrogen atoms of the specified group or radical are each,
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stearic acid, muconic acid, and the like; or (2) salts fornmed when an
acidic proton present in the parent conpound is replaced by a netal ion,
e.g., anvwbkalworeaBal ion, an al kaline earth ion, or anPaTIs20m0065100%; or
coordinates with an organi c base such as et hanol am ne, diethanol am ne,
tri et hanol am ne, N nethyl glucam ne 30and the |ike. "Substituted,"”
when used to nodify a specified group or radical, neans that one or nore

hydrogen at omy@fentidifly DP 6 Jnloﬁl@r SpRIR Rlih fh@qarﬁ@br Bft&eRaGhinicndgpendent |y of
one another, replaced wth the same or different substituent(s

Substituent gPBRIPEICHSEIY uWﬁlﬂ fer ayBtitytingispryrated camban aigme ir e PSSt in t he

speC|f|ed gro n erh | ] dok® . halo -0-,
> Rgf&uﬁ br faﬁféblqgélude ﬁdt IAQ%I\OIt ﬁhﬁte(?iroq%bfﬂglor Idfclna_ltG(; rrth ?1'88 S LON

-OCN, -SCN o) NRI\@_N&NQJ O, rihal G AREF,- QNQ)@W%SCNM@) 2@02, S( 0) 20Rb,
- 0S( 0) 2R,

-P(0) ( 0Rb§ ( 6%% %%qgo( %@éﬁﬁa S(%&Q?\Rg %eﬁo é?%d%}q%)dcﬁ@zo ' 0) NReRe,

- C( NRb) NReRe, osxoommw(@mco@mxomoo) @<O)(Oﬁb(©BbRE(0} CC8BRD

NEEC( 8; E&Re%ﬁ%b%ﬂ@i&gé?% %M?%@&e \ﬁﬁer e){%bl s selected

frolm L h? groijpl)@(m))Ri’ SOCRHR fo[@{@oﬂ _0CY@)aR| J00(S)ORYt NRFal @R, el -
cycl ohet er oa a i al kyl ; eac
i s i ndependent é%@ﬁo&&éé)g kl\ékbq‘@ség ﬁeé(ﬁgﬂ%n&@%ﬁ(gﬁ\ﬁﬂw Rb or
3}] t eL na}] ivel y-NIE"nIEIaIRWRb Reb NR°e(NRINER R ogleirhRT 1s‘éélédﬂedﬂ3@n ﬂietglf@jpﬁn at ornI L oI

ich they are bonde r 7-me re Sc et er oal ky
whi ch may opt F‘Hﬁﬁf“?%/oﬁalfl}ﬁ’ Gﬂgoﬁmnﬁ‘qﬂ?a&k}ﬁ cé’FloPﬂ%rnggﬂea%ﬂa‘aﬁlTyir ent

addi ti onal hehgt@at iRl &%hﬁﬁﬂﬁﬁylf éa@mt’ ﬂan@b@fw@m@quo%& BQR@ﬁncD N and S. As
specific exanples, -NReRe is to clude -NH2, -NH al k

N-pyrrol i di nyFachid iNndepensdsally P}yPr altematwely’ the two Resj 445 faken) E?get%‘ﬁlﬂ@'thi t uent

groups usef ul tﬂeqlﬁtrosgelb%mttywhwtmsd@éwna&@fénﬁambqn ROt a¥mbeRdt he specified
group or radical include, but aré not limted to, -Ra, halo, 0-, -ORb,

“SRb, -S15 - NResheterqeikyhibige iy optiongjig ncluidnfromcnd of ememe NO, - NO2, N3,

- Rb, -
i ?E 83 (20 Rb) ( (?( QDﬂ%%IE %cggit%%qgg Rogf&l%fsgpegt&)from% %))%o?zonm@é{%%@ Roang P( O) (o0-)2,

C(0)0-, -C(0)5RAs specif)e@mhples, @(J@jmn:zemant tO@(lcrlN@)—NﬁéRé\TH albgl, 0) Rb, 25- 0C( S) Rb,
-00(0)0-, - OGO, Rtiny Ll R-FpmondyROC( 0) Rb, - - NRoC( S) R,

Similarly, substituent groups useful for substituting unsaturated carbon

20 atoms in the specified group or radical include, but are not limited to, -R?, halo,
-0’, -OR", -SR", -S", -NR°R’, trihalomethyl, -CF3, -CN, -OCN, -SCN, -NO, -NO,,
Ni, -S(0)R", -S(0),0', -S(0),0R®, -0S(0),R", -0S(0),0", -OS(0),0R",
-P(0)(0)s, -P(O)(OR")(0"), -P(O)(OR")(OR"), -C(O)R”, -C(S)R", -C(NR")R”,
-C(0)0, -C(O)OR, -C(S)OR®, -C(O)NRR®, -C(NR")NR°R’, -OC(O)R",

25 -OC(S)R®, -OC(0)O", -OC(O)OR®, -OC(S)OR®, -NR"C(O)R®, -NR"C(S)R®,
“NRPC(0)O", -NRC(O)OR®, -NR"C(S)OR", -NRPC(O)NR°R®, -NR’C(NR")R"
and -NR"C(NR")NR°R®, where R?, R" and R°® are as previously defined.

Substituent groups useful for substituting nitrogen atoms in heteroalkyl
and cycloheteroalkyl groups include, but are not limited to, -R*, -O, —ORb, —SRb,
30 -S", -NR°R", trihalomethyl, -CF3, -CN, -NO, -NO,, -S(0),R", -S(0),0’,
-S(0),0R", -0OS(0),R", -05(0),0", -0S(0),0R", -P(0)(0"),, -P(0)(OR")(O"),

-P(O)(OR?)(ORP), -C(O)R®, -C(S)R®, -C(NR")R®, -C(O)OR®, -C(S)OR®,
20



NRbC(0) 0-, -NRbC(0)ORb, -NRbC(S)ORb, -NRbC(0)NReRe, -NRbC(NRb)Rb and

- NRbC( NRb) NReRe, where Ra, Rb and Re are as previously defined.

Substi t uewmd 2grioapa3usef ul for substituting nitrogen at omsTius2dieneoosnl Kyl
and cycl ohet eroal kyl groups include, but are not Iimted to, -Ra, -0-,
-ORb, -SRb, 30-5-, -NReRe, trihalonethyl, -CF3, -CN, -NO -NO, -S(0)2Rb,
-S(0)20-, S(0)20Rb, -0S(0)2Rbn, -0S(0)20-, -OS(O)ZORb -P(0) (0-) 2,

- P(0) (ORb) (0) .c( @F( O@NRQRIR}R -§& Bb»oc E@C(O)@@NR@)C@)ORJ’C( 0) ORb,
-C(S) ORb, 20 NReRe,b L\IRe -OC( 0) ORb,
-0C(5) ORb,  NRBRGHPR, -Nlmb&i ) C(Qs\RBC(E )OR N%&:S&%R .- NRbC( 0) NReRe,
NROC( NRb) Rb - angir " NeR GRNGR) N@{;@JR MR, Aere RO RABSL Bear?ﬁslepr%go@[)ﬁv' ously

defined. 5Substi tuent groups om t he above l'ists use r substituting
ot her speci fi defingloups or atons will be apparent to those of skill in the
art. The substituents used to substitute a specified group can be

further sybstitut edpsfiti@tt GRIubY itk 06 Qs (PREFRLutsiBtiSabRe0r di ffer ent
groups selected fromthe various groups specified above.” 10" Subj ect,

"i ndi vi dual " enecifigdgioapt or afasns il dbe jappasend lathepsatb bl fiethepit and refers to a
vertebrate, preferably a manmal Manmal s include, but are not limted to,

murines, rodents, fﬁé”@u@é?ftuenﬂ%@&ﬂ%suﬁsﬁfu‘f@ @éﬁe&ﬁé@gro@?&&%e@ﬁﬁﬁ%ﬁ' s and pets.
"Treating" or "treatnent" of any disease or disorder refers, in sone

15embodi ment s substtutedypigt e ifigoneips meresefAcssape ogiisreagroyns seloctedyr r est i ng or
reducing the %I\ﬁ%@%%%lgﬁps sB@clﬁiéde%QV'see or at least one of the clinical

synptons thereof,). Treatnent may al so be considered to include preenptive

or prophygactic ad@ BjeSt- @k diQudr @‘g& e'nP’rl%& nﬁ 1{:&% oy REGYSRL the
devel opment of the di'sease or at | t one o i ni-cal synptons. In a

further feat uraers h?eﬁ‘tqﬁelataﬁ?em‘t:feraéhdﬂemwmzbM@nm@imluﬁgtb@mrﬁ apt for |ongterm
side effects H}ﬁ%d UG R Er oY SR Simidild l&\%ﬂag fﬁ'ﬂpﬁl(?l% ?1515191‘35}1&‘9" or

“treatnent" ers to aneliorating at st one par anet er, which
may not be disgernible by the patient. In yet ot her

“Treating” or “treatment” of any disease or disorder refers, in some

15 embodiments, to ameliorating the disease or disorder (i.e., arresting or reducing
the development of the disease or at least one of the clinical symptoms thereof,).
Treatment may also be considered to include preemptive or prophylactic
administration to ameliorate, arrest or prevent the development of the disease or
at least one of the clinical symptoms. In a further feature the treatment rendered

20 has lower potential for longterm side effects over multiple years. In other
embodiments “treating” or “treatment” refers to ameliorating at least one physical
parameter, which may not be discernible by the patient. In yet other
embodiments, “treating” or “treatment” refers to inhibiting the disease or
disorder, either physically, (e.g., stabilization of a discernible symptom),

25 physiologically, (e.g., stabilization of a physical parameter) or both. In yet other
embodiments, “treating” or “treatment” refers to delaying the onset of the disease

or disorder.

“Therapeutically effective amount” means the amount of a compound
that, when administered to a patient for treating a disease, is sufficient to effect

30 such treatment for the disease. The “therapeutically effective amount” will vary
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enbodi ments, "treating” or "treatnment" refers to inhibiting the disease or
di sorder, either physically, (e.g., stabilization of a discernible

synpt on) ,wo2B1phigsaBol ogi cal ly, (e.g., stabilization of &Cphissiiomab2o9s
parameter) or both. In yet other enbodinments, "treating"” or "treatnent"
refers to delaying the onset of the disease or disorder.

“Therapeutically effective amount” means the amobunt of a conpound that,
when adni ni st @é&gdlhgo@the%msafndftﬁé dik&La4ddng s@veﬁjl't}sﬁﬁstﬁ‘e ag'eswcﬁF'ﬁtf' cient to
effect 30such treatment for the disease. The "therapeutically effective
amount " wil | Q@P@t@@&éﬁmqﬂgndﬁﬁt%h@és@éﬁé)@@??éionﬁﬁeoﬂ@ééﬁéféttarlPG its severity
and the age, welght, adsorption, distribution, netabolismand excretion
etc., of the patlent to be treated. "Vehicle" refers to a

di | uent, excipient _or carrier with which a conpound 5is adninistered to a
subj ect. B. Conpound&hicle” refergia didieplo erriricry esearigevthieieh hieqmporidie conpounds
of structgral 1sa9fn'i‘i’rfét@re&{o)asubfe&) 10or salts, hydrates or solvates thereof
wherein: RL is (CL-C4) al kyl”, substituted (Cl C4) al kyl or (Cl1-C4)
perflouroal kyl; R2Zgis abdyloungybstituted alkyl, acyl, substituted acyl,
hal o, het eroal kyI substituted heteroal kyl, N02 N3 -OH, -S(0)kR oo,
-0OR101, _NRLO2R103, - OONRLO4R105, -O0C2RL06 or -02CR107; 15R3 and R4 are

i ndependent |y hydr Bifeiompaensk descripyd herai eludp gommronidsat sirstsaly - R5
i s hydrogen, f@uf;&n al kyl, substituted (Cl-C4) alkyl or (G -C3)

per fl ouroal kyl ; . NO2

)
10 or salts, hydrates or solvates thereof wherein:
Ry is (Ci-Cy) alkyl, substituted (C;-C4) alkyl or (C;-C,) perflouroalkyl;
R, is alkyl, substituted alkyl, acyl, substituted acyl, halo, heteroalkyl,
substituted heteroalkyl, -NO,, -N3, -OH, -S(O)xR100, -OR101, -NR102R 103,
-CONR; R 105, -CO2R 196 01 -O2CR07;

15 R3 and Ry are independently hydrogen, deuterium, fluoro, hydroxy or
methoxy;
Rs is hydrogen, (C;-Cs) alkyl, substituted (C;-Ca) alkyl or (C;-Cs)
perflouroalkyl;
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NH N 000(OH2)8CH3 R7 is (Cl-C4) al kyl; R8 i s hydrogen,
(C1-4) alkyl, substituted (Cl-C4) al kyl, benzyl or 5substituted benzyl; RO
is (Cl-CAyoabkyd79:18 benzyl; R10 is hydrogen, OH =0, (Cekcta)S2@bloyioss (Cl-C4)
substituted al kyl, OO2R108 or - CONRLO9R110; R11 i s hydrogen

H, =0, (C1-C4) alkyl, (Cl1-C4) substituted al kyl, 10-0O2R111 or
-CONR112R113, R12 is hydrogen, OH, =0, (Cl1-C4) alkyl, (Cl-C4) substituted
al kyl, 00Q212414 or CCNleﬁFllG R13 irs, hydrogen or hal ogen; R101-R116 are
|ndependently hydr ogen, al , oSubstityte aIkyI acyl, 15 substituted
acyl, aryl, substituteda af'yl o
heteroalkyl, substi t ut egigh teroaryl, substyy4 ut ed heteroaryl,

B eoal kyb
het eroaryl al kyl or substg pgé?ﬁeter | kyls and k i3(0,\d, or 2; nis0,
1, 2or 3; 20provided thag\¥ggﬁ RBgan 5NareRﬂefsyI RQNHRBN RY R10/ R11/
-

|, Stibst i t ut ed aryIaIkyI

R12 and R13 R12 R11 8 ~ X\ Re
R is o) , o , OCO(CH,)5CH3
~§ ~CH,0H
Br
W A on
OCO(CHz)SCHs H or Br ;

R7is (C1-Cy) alkyl;
Rs is hydrogen, (C;-Cy) alkyl, substituted (C;-C,) alkyl, benzyl or
5 substituted benzyl;
Ry is (Ci-Cy) alkyl or benzyl;
Ry is hydrogen, OH, =0, (C;-C,) alkyl, (C;-C,) substituted alkyl,
-CO2R 05 or -CONR9R110;
Ru1 is hydrogen, OH, =0, (C,-C,) alkyl, (C;-Ca) substituted alkyl,
10 -COzR 111 or -CONR 2R 13,
Ry2 is hydrogen, OH, =0, (C;-C,) alkyl, (C;-C,) substituted alkyl,
-CO2R 114 or -CONRy15R 563
Ry3 is hydrogen or halogen;
Rio1-Ri16 are independently hydrogen, alkyl, substituted alkyl, acyl,
15 substituted acyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
heteroalkyl, substituted hetereoalkyl, heteroaryl, substituted heteroaryl,
heteroarylalkyl or substituted heteroarylalkyl; and
kis0,1or2;
nis0,1,2or3;
20 provided that when R; and Rs are methyl, R,, R3, Ry, Ryg, Ry, Rz and Ry

are hydrogen and Rg is "o that:



are hydrogen and R6 is R2 is not nethyl, R8 is not hydrogen and RO is not
sec-butyl; R2 is not nethyl, R8 is not hydrogen and RO is not benzyl; R2 is
not n- butwD,20RA79H3Not nmethyl and RO is not nethyl; R2 PPETrusRo0®6pOpyl, R3
is not nethyl and RO is not benzyl; 5R2 is not isopropyl, R3 is not
hydrogen and RO is not n-propyl; R2 is not isopropyl, R8 is not hydrogen
and R9 is not isobutyl; R2 is not isopropyl R8 is not hydrogen and R9 is

not isopropyl; R2 RsisAGtm& B& 1 a I};!Mgrpg&@ ga[g}gleQ is not isobutyl;
provi ded that when Rl and F?kSIY%grlé nreyr R3S ~OH R4, RL0, R11, RI12

10and R13 are hydr%@éﬁOtaﬁ@hRGRalénm}Rqug@n ‘ﬁ@tRw?%@thPnZY% i s not hydrogen and

RS Ts not sec: butyksis REGUBAALRLAabe HARN a%RgﬁqloR%eﬁ%e methyl, R3 is -OCH3,
R2, R4, R10, R11, Rl12 R12 and R13 are dr ogen and R2 i S not

met hyl , R8 is not Ryidneigeaprenytl RREs nog rrn&ltyl %@&mmqﬁlb?nZ}zBRZ is not isopropyl,
R8 is oty hydr ogeng an QOtagopirépyﬂ %g ig 1§0?H§c99gleln;and Ry is not n-propyl;

R7 is not isopropyl, Rg is not hydrogen and Ry is not isobutyl;

R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;

R7 is not ethyl, Ry is not hydrogen and Ry is not isobutyl;

provided that when R; and Rs are methyl, R; is -OH, Ry, Ry, Ry, R11, Rz

HO /\fo
(@)
R7 N Rg

N Rg
10 and Ry; are hydrogen and Rg is ' o that:

R7 is not methyl, Rs is not hydrogen and Ry is not sec-butyl;
provided that when R; and Rs are methyl, R3 is -OCHj3, Ry, Ry, Ry, Ry,

R1o R

HO fo
0
R~ N Re

s Rg
Ry2 and Rz are hydrogen and R is o) that:

R7 is not methyl, Rg is not hydrogen and Ry is not sec-butyl;
15 R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not benzyl;
R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
R7 is not methyl, Rg is not hydrogen and Ry is not sec-butyl;
provided that when R; and Rs are methyl, R,, R3, Ry, Ry, Ry; and Ry, are

20 hydrogen, Rz is bromine and R is "0 that :
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R2 is not isopropyl, R8 is not hydrogen and R9 is not benzyl; R2 is not
methyl, R8 is not hydrogen and RO is not benzyl; R2 is not nethyl, R8 is
not hydr ogeroamdIf®d i s not sec-butyl; provided that wheRCRUSaNU/O0RDIGRI €
methyl, R2, R3, R4, R10, RH and R12 are R12 RIOR11 R7 is not nethyl, R8 is
not hydrogen and RO is not benzyl; R7 is not nethyl, R8 is not hydrogen and
RO is not isopropyl; R7 is not isopropyl, R8 is not hydrogen and R9 is not

i sopropyl; R7 is nRlishsQRdt R Hyarodet adddriog8nedyd RO is not isobutyl;
5provi ded t hat when;lsl is Pr%!q%ﬂr{golysjyl er50|§| sal ﬁy el%} R3, R4, R10, RH and

R12 are hydrogen, Rui8npigmeshdnRaie netrtydmeen @dR9FZS7n9t$50ﬁ@PYh sopropyl, R8 is not

hydrogen and R9 i spn@t i PYR. iis 4 AVd LRL s WIER nd RS are nethyl,
R, B3, Ra. R0, P and RISIEPS: S B AR} i HFRorRlpyR
R7 is not isopropyl, Rg is not hydrogen and Ry is not isobutyl;

5 provided that when R; is n-propyl, Rs is methyl, R,, R3, Ry, Ryg, Ry and

HO ,\fo
0
Ry N"\"Rg

v Rg
Ry, are hydrogen, Rz is bromine and Rg is "0 that:

R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
provided that when R; and Rs are methyl, R,, R3, Ry, Ry, Ry; and Ry, are

HO /\50
0
R~/ L Re

B Rs
hydrogen, R;s is iodine and R is "0 that:

10 R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
provided that when R; is methyl, Rs is n-propyl, Ry, R3, Ry, Ryg, Ri1, Rz

HO /\fo
0
R~ N LRe
and R;s are hydrogen and R is o} that:
R7 is not isopropyl, Rg is not hydrogen and Ry is not benzyl;

R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
15 provided that when R, R3, Ry, Ryg, Ry1, Ry» and Ry3 are hydrogen and Re
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hydrogen, R13 is iodine and R6 is R9 R8 Othat: 10R7 is not nethyl, R8 is

not hydrogen and RO is not benzyl; provided that when RL is nethyl, R5 is

n- propyl ,wB2011R8931R4, R10, R11l, R12 R12 and R13 are hydProgars2@nd6igs i s R7

is not isopropyl, R8 is not hydrogen and RO is not benzyl; R7 is not

methyl, R8 is not hydrogen and RO is not benzyl; 15provi ded that when R2,

R3, R4, R10, Rl11l, R12 and R13 are hydrogen and R6 Rl is not ally!;

provi ded t hat mhenRﬂ;ngﬁﬂﬁghyl, R5 is nethyl, R2, R3, R4, R10, R11l, R12 and
is

R12 R13 are hydrogen and 'R7 is not iso%r%?yl, R8 is not hydrogen
and R9 is not isoptepged that when R, is ethyl, Rs is methyl, Ry, R3, Ra, Rio, Ru1, Riz and

HO, /\50
O
N"\"R
R7 X Re 9
Ry are hydrogen and R is 0] that:
R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;

5 provided that when R; is n-propyl, Rs is methyl, Ry, R3, Ry, Ryg, Ri1, Rz

HO /Z?O
0
R~ /N L Re

v Rg
and Rys is hydrogen and Rg is "o that:

R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl
provided that when R1 18 (Cl—C4) alkyl and Rz, R3, R4, RlO; Rll; R12 and
Ri3 are hydrogen that:

HO /z\
0
N R
R 9
ﬁﬁ Re
10 R 18 not 0 ;

provided that when R1 is CHzNHMez, R5 is methyl, Rz, R3, R4, RlO; Rll;

HO fo
0
Ry N"\"Rg

v\, Re
0 that:

Ry2 and Rz are hydrogen and R is
R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
15 R7 is not isopropyl, Rg is not hydrogen and Ry is not benzyl;

R7 is not isopropyl, Rg is not hydrogen and Ry is not isobutyl;
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5provided that when RL is n-propyl, R5 is nmethyl, R2, R3, R4, R10, Rl1l1l, RI12

and R13 is hydrogen and R6 is R7 is not isopropyl, R8 is not hydrogen
and RO i swoanivwesasopyl provided that when Rl is (Cl- CApCalusgétoanhofR2, R3,
R4, R10, Rii, R12 and R13 are hydrogen that: 10R6 is not0O, provided that

when RL is CH2ZNHWe2, R5 is nethyl, R2, R3, R4, R10, Rl11l, R12 R7 is not
methyl, R8 is not hydrogen and R9 is not benzyl; R7 is not isopropyl, R8 is
not hydrogen and Rfolided @bt WiRAR, ROVI;0AGH;, RS isHReth1SRPROMY,! R, A8, s not
hydrogen and RO is not benzyl; R7 is not isopropyl, R8 i's not hydrogen and
RO is not isobutyl; provided that when Rirzis CH20COCH3, R5 is nethyl, R2,

R3, R4, R10, R11, R12 R12 and RI13 arg, @n and R6 is
HO j??o
0o
R~/ URo
Ri2 and Ry3 are hydrogen and Re is o that:

R7 is not isopropyl, Rg is not hydrogen and Ry is not isobutyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
5 R7 is not isopropyl, Rg is not hydrogen and Ry is not benzyl;
provided that when R; is CH,OH, Rs is methyl, Ry, R3, Ry, Ryg, Ri1, Ri2

HO /z%o
0
Ry N"\"Rg

wans Rg
and R;s are hydrogen and R is "o that:

R7 is not isopropyl, Rg is not hydrogen and Ry is not isobutyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
10 R7 is not isopropyl, Rg is not hydrogen and Ry is not benzyl;
R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
provided that when R; and Rs are methyl and R,, R3 and R4 are hydrogen

)NJ\H )N]\H

. _NO 5 -NO

e NIV NH™ N2
H H

that: R is not OCO(CH,)sCH3 or OCO(CH;)gCHs

provided that when R; and Rs are methyl and R,, R3 and R4 are hydrogen
15 that: R is not

o OH OH
ALY
H

Ry, R3 and Ry are hydrogen that: R is not

provided that when R; and Rs are methyl and

27



R11 0 RO R8 that: R7 is not isopropyl, R8 is not hydrogen and RO is not
I sobutyl; R7 is not isopropyl, R8 is not hydrogen and RO is not isopropyl;

5R7 i s nowvoizsupr7eqagl ,

R8 is not hydrogen and RO is not pemayko10/p62098 ded

that when RL is CH2OH, R5 is nethyl, R2, R3, R4, R10, Rl11l, R12 and R13 are

hydrogen and R6 is

R7 is not isopropyl, R8 is not hydrogen and RO is not

I sobutyl; R7 is not isopropyl, R8 is not hydrogen and RO is not isopropyl;
10R7 is not isopropylchfd® is not hydrogen and R9 is not benzyl; R7 is not

met hyl, R8 is not
R5 are nethyl and )
not 000( CH2) 5CH30or OCQO(

drogen and RO is not benzyl; provided that when Rl and

Pid R4 are hydrogen that: R6 is
8C H3
OH

Br

In some embodiments, R; is (C;-C3) alkyl, (C;-C;) substituted alkyl or
(C1-Cs3) perfluoroalkyl. In other embodiments, Ry is (C1-Cy) alkyl or (C1-Cy)
perfluoroalkyl. In still other embodiments, R; is -CH3s,-CyHs,-CsHy, i-CsHz,

5 -CF;,-CyFs,-CsF7 or i-C5F5. In still other embodiments, R, is -CHjs, -C,Hs,-C3H7,

-CF3, -C,F5 or -CsF7.

In some embodiments, R, is (C-Cy) alkyl, (C;-C4) substituted alkyl,
(C1-Cy) acyl, (C;-Cy) substituted acyl, halo, (C1-Cy) heteroalkyl, (C1-Cy)
substituted heteroalkyl, -NO,, -N3, -OH, -S(O)xR100, -OR101, -NR102R 103,

10 -CONR 4R 105, -CO2R 196 01 -O2CR1¢7. In other embodiments, R, is (C;-Cy) alkyl,
(C1-Cy) substituted alkyl, (C1-Cy) acyl, (C1-Cy) substituted acyl, halo, -NO,,
-ORj01, -NR12R103, -CONR104R 105, -CO2R106 Or -O2CR1¢7. In still other
embodiments, R, is (C;-C,) alkyl, (C;-C,) substituted alkyl, halo, -NO,, -OR,
-NR102R 103, -CONR04R 105, -CO2R 106 O -OCR107.

15 In some embodiments, nis 0 or 1. In other embodiments, n is 0.

In some embodiments, Ry is hydrogen. In other embodiments, R; and Ry

are hydrogen. In still other embodiments, R3 and R4 are deuterium.
In some embodiments, Rs is -CHjs, -C,Hs,-C3H7, -CF3, -C,F5 or -C3F7. In
other embodiments, Rs is -CHj3 or -CFs.

HO /zfo
0
R; N"\"Rg

Y, Rg

20 In some embodiments, Rg is "0 . In some embodiments, R

is methyl, ethyl or isopropyl. In other embodiments, R is hydrogen or methyl.

In still other embodiments, Ry is n-propyl, isopropyl, sec-butyl, isobutyl or

benzyl. In some embodiments, Rjo, Ri; and Ry, are independently hydrogen, OH

or (Ci-Cy) alkyl. In other embodiments, Rio, R11 and Ry2 are hydrogen.

25 In some embodiments, Ry3 is hydrogen or bromine.
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provi ded that when R1 and R5 are nethyl and R2, R3 and R4 are hy
15that: R6 is not 1,)(0 N Hprovided that when RL and R5 are nethyl and R2,
R3 and R4aweaneiimyesiegen that: R6 is not | N somre PEmuSAd 101

(C1-C3) al kyl,

ot her enmbodi nents, Rl is -CH3, - CH5, - C3H7, i-C3H7, 5-CF3, - C2F5,

i-C3F7. In still Q&Q@&e@ﬁp&gmgﬁQQQHS@g(h§aKQ%$«h(§é§éﬂu§%51%im§F

- C3F7.

In some enbodi nents, R2 (c1-a4 S

al kyl, (Cl- CARudghydrogeapr bypyming, 38 piheigrepdiespts, Rnil-6t 3,( IscA):Hhet

(Cl-C4) substipured-heleroabkyby i c d R.NBh R oo, -0R101,

- NRLO2R103, 10- g%NRl ’4%‘% 06 e R Qge In ot her enbodi nents, R2
kyl, I(n@gzme:m)nb@@msmts tRutie@ &l:kgtkyl of €1-CA pedlvgioalkylend C4)
substituted acyl, halog -NO2, ~Cairn, -NR102R103, -00NR104R105,

is (Cl-C4) al
-02CR107. In

still othgf

substituted al kyl ,Rq ROz, -Cann, NR102R103, - 0ONR104R105,

-02CR107. 15I

In sone enbodi nents

hydr ogen. 1In

n so
ohydrogen. In other enbodinents, R3 an

stilg, odi mrents, R3 and R4 are deuterium

sone enbodi nent s, R€H3, - C2Hb, - C3H7, -CF3, -C2F5 or - C3F7.

enbodi ren s,
enbodinents,

10

15

20

R6iSi s -CHB or -dr3omg ef theselsybodiaeniyl Ray methshedphar.
Bﬁroﬁp?l, ﬁé’grh991%gerp6r nq@?ﬁﬁ,yﬂg'is n-propyl, isopropyl, sec-butyl, isobutyl
or benzyl. In some of the above embodiments, Ry, Ry; and Ry, are
independently hydrogen, OH or (C;-Cy) alkyl. In still other of the above
embodiments, Rjo, Ry and Ry, are hydrogen. In still other of the above
embodiments, R, is (C;-C,) alkyl, (C;-C,) substituted alkyl, halo, -NO,, -OR,
-NR102R 103, -CONR104R 105, -CO2R 106 or -O2CR1¢7. In still other of the above
embodiments, nis 0 or 1. In still other of the above embodiments, n is 0. In still
other of the above embodiments, R; and R4 are deuterium. In still other of the
above embodiments, n is 0. In still other of the above embodiments, R3 and R4
are hydrogen.

In some embodiments, R; is -CHs, -C,Hs, -C3H7, i-CsH;, -CF5, -C5Fs,

HO ,zfo
0
Ry N™\"Rg

AN Rg
-CsF7 or i-C3F7 and Rg is "0 . In some of these embodiments, R is

methyl, ethyl or ispropyl, Rs is hydrogen or methyl, R is n-propyl, isopropyl,
sec-butyl, isobutyl or benzyl. In some of the above embodiments, Ryg, Ry1 and
Ry, are independently hydrogen, OH or (C;-C,) alkyl. In still other of the above
embodiments, Ry, Ri; and Ry, are hydrogen. In still other of the above
embodiments, R, is (C;-C,) alkyl, (C;-C,) substituted alkyl, halo, -NO,, -OR,
-NR102R 103, -CONR104R 105, -CO2R 106 or -O2CR1¢7. In still other of the above

embodiments, nis 0 or 1. In still other of the above embodiments, n is 0. In still

29

dr ogen

038 R1 i S

(C1-C3) substituted alkyl or (Cl-C3) perfluoroalkyl. In
ot her enbodinents, Rl is (Cl1-C4) al kyl or (Cl-C4) perfluoroal kyl.

In still

- C3F7 or

3, -C2F5 or
ubsti t ut ed
eroal kyl ,

-0O2R106 or

enbodi nents, R2 is (Cl1-C2) al kyl, (Cl-C2)

- 0O2R106 or

_irrents, nis O0or 1. In other enbodinents, n is O.

d R4 are
I n
| n ot her
| n ot her



In still other enbodinments, RO is n-propyl, isopropyl, sec-butyl, isobutyl
or benzyl. In sonme enbodi nents, R10, RH and R12 are independently hydrogen,
OH or (Ciweral’3aB. | n ot her enbodi nents, R10, R i andPRIAISare/obzods ogen.
251 n sone enbodi nents, R13 is hydrogen or brom ne. In sone enbodi nents, Rl
is (Cl-c4) alkyl or (Cl-C4) perfluoroal kyl and R13 is hydrogen or brom ne
In other enmbodinents, Rl is -CH3, -C2H5, -C3H7, i-C3H7, -CF3, -C2F5, -C3F7

or i-C3F7 and i ik Mdéamnﬁéméokwﬂmdr@damnﬁm@m afﬁato?,theRl is (C1-C4)

al kyl or (C1-C4) perfl uoroal k and R12 | spropyl, ydro en or nethyl,
RO is n-pr opbeOVP%‘b?@ﬁl?mS nslég Ia@tﬂ}ptheli@élmbwe quééﬁczw R; pifl Bone of the
above enbodi ngn E{;rp RH and R12 are independently hydrogen, OH or
(C1-4) al kyI In still other of the above enbodi ments, R10, Rii and R12

are hydr ogen | n slnispine gmhedimerts phrecoatpoved afffenbwldidhtis, R2 is (Cl-C2)

%gKllRim 05, C%og‘%btéyh%q Caii‘bR#(}fﬁQaﬁL hedi Cél?gergg‘? C#Rﬁ%?\%g&

enmbodi nent s, fClr@O @uhstltuﬂed alkryl $€Ci-Ch) aotlhe@rn- ij subkreutad acyd helvboddxnents, n is O.

In still other R4 are deuter In still
ot her of the a%o\?le en]t‘i%)d?3 cﬁ\?@l% s 2R'Ioﬁo ?lz&l{mﬁtnheroroﬁﬂfﬁed g‘bove

enbodi nent s, K3 iakgdedddntlySaieghy dir dgerium) Rs 18 oid;, eCRACHRNIE;;, REs bis - CH3,
-C2H5, -C3H7, i-C3H7, -CF3_ -C2F5, R12 nethyl, ethyl or ispropyl, R8 is
hydrogen or nethyl, RO is n'propyl, isopropyl, sec-butyl, isobutyl or

benzyl. In sone of thera odi nents, R10, RH and 20R12 are

i ndependent |y hydr ogen, (C1l-44) alkyl. In still other of the above
enbodi ments, R10, Rii an Rl e hydrogen. In still other of the above
enbodi nments, R2 is (C;Ie J, (Cl-C2) substituted al kyl, halo, -NQ2,
-01z101, NR102R103 - 0448105 - CO2R106 or -02CR107. In still other of

t he above enbdckFmdatis, nie 0 or, Ruo, RinamsitR b hredidependodtlyt Hydroghig Wi
enbodi nents, n (It 1 std ther of .t he. above enbodi nents, R3 and R4 are
I | 4)3 'd 13

deuteriu I n°% N dro%onvoerbéor%m%h nments, nis 0. In still other

of the above enbod]nrmlm‘r smbcRBmarndoﬂ%AcoafpeuﬂEW@erbgﬁmel (), R,900H;,enbodi nents of a
compound of For il & Gl ) brRE ESor -nCsFa, Ry is C1-Cy) alkyl, (C1-Cy) substituted alkyl,

halo, -NO,, -OR 01, -NRj02R 103, -CONR 104R 105, -CO2R 106 0r -O2CRy07, n is 0; R3

and R, are independently hydrogen or deuterium, Rs is -CHs or -CF3, R is

HO o
R7\?MNN/\R€?9
15 "0 , R7 1s methyl, ethyl or isopropyl, Rg is hydrogen or methyl, R
is n-propyl, isopropyl, sec-butyl, isobutyl or benzyl, Rio, Ri; and Ry, are
hydrogen; and R;3 is hydrogen.
The compounds described herein include compounds of structural

formula (IT):
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5-CH3, - C2H5, - C3H7, i-C3H7, -CF3,-C2F5,-C3F7 or i-C3F7, R2 is (Cl-C4) alkyl,
(Cl-C4) substituted al kyl, (Cl-C4) aeyl, (Cl-C4) substituted acyl, hal o,
-NO2, O0MNOCd11/070R302R103, - OONR104R105, -O0O2R106 or - OPCRABZ010/061098 0 or 1
R3 and R4 are independently hydrogen or deuterium R5 is -CH3, -C2H5, - C3H7,
-CF3, C2F5 or 10or (Ci1-C4) alkyl; and R13 is hydrogen or brom ne In other
enbodi nents of a conmpound of Fornula (I), RL is CH3, C2H5,-nC3H7, -CF3,
C2F5 or -nC3F7, R2 is C1-C2) alkyl, (Cl-C2)rsubstituted alkyl, halo, -N2,
-0R101, -NR102R103, -OONR104R105, -0O2R106 f@ -02CR107, nis 0; R3 and R4
are independently hydrogen or deuteriumO®R5 is -CH3 or -CF3, R6 is R12 is
n- propyl, isopropyl, sec-butyl, isobutyl benzyl, R10, RH and Rl12 are
hydr ogen; and R13 is hydrogen. The gonpornds descri bed herein include
conpounds of structural fornmula (I11): y)\or salts, hydrates or solvates
t hereof wherein: Rl is (Cl-C4) alkyl, uted (Cl-C4) al kyl or (Cil-C4)
per fl our oal kyl ; R2 is Ré dbstituted al kyl, acyl,
substituted acyl, hal o, heteroal kyl, ﬁa',uted het er oal kyl, -NO2, -N3,
-OH, -S(0)kR100, -0OR101, -NR102R103, OON 04RE05, -0CPR106 or - 02CR107;

R5 is hydrogen, (Ci1-C3) alkyl, substituted%(CJ-CB) al kyl, or (Ci1-C3)

per fl our oal kyl ; mn

or salts, hydrates or solvates thereof wherein:
Ry is (Ci-Cy) alkyl, substituted (C;-C4) alkyl or (C;-C,) perflouroalkyl;
R, is alkyl, substituted alkyl, acyl, substituted acyl, halo, heteroalkyl,
5 substituted heteroalkyl, -NO,, -N3, -OH, -S(O)xR100, -OR101, -NR102R 103,
-CONR; R 105, -CO2R 196 01 -O2CR07;
Rs is hydrogen, (C;-Cs) alkyl, substituted (C;-Cs) alkyl, or (C-C3)

perflouroalkyl;
R12 Rq2
R1o Ri Ry R
Ho ) N Ho /N NH
AL AL X v,
Rl N"TRy g I NTTRg NH™ N
Rg is 0 , o) , OCO(CH,)sCH3 ,
\; CH,0OH
W OH OH Br
hLd M -NO, 0
NH N \)J\
H \; N OH
10 OCO(CH,)3CH3 , H or Br :

R7is (Ci-Cy) alkyl;

Rs is hydrogen, (C;-Cy) alkyl, substituted (C;-C,) alkyl, benzyl or
substituted benzyl;

Ry is (Ci-Cy) alkyl or benzyl;

15 Ry is hydrogen, OH, =0, (C;-C,) alkyl, (C;-C,) substituted alkyl,

-CO2R 05 or -CONR9R110;

Ry; is hydrogen, OH, =0, (C;-C,) alkyl, (C;-C,) substituted alkyl,
-CO2Ry11 or -CONRj12R 113
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100C O(C H2 )8 C H3/ R7 is (C1-C4) alkyl; R8 i s hydrogen, (Cl-C4)

al kyl, substituted benzyl; RO is (Cl1-C4) al kyl or benzyl;
15R10 i s wodnogem130H, =0, (Cl O0O2R108 or - CONR1O9R110pPCRUS2019/0620d8 0ogen,
OH, =0, (C1 OO2R111 or -0OO0ONR112R113 R12 is hydrogen, OH, =0,

(C1-A4) alkyl, (Cl-C4) substituted al kyl, -0O2R114 or -CONR115R116; R13 is
hydr ogen or hal ogen; R101-R116 are independently hydrogen, alkyl,

substituted al kyl, R @¢yhydrogen, BHPSIA, (Eled aﬁ&W(Cl anXhbstifidsdibyi ut ed aryl,

aryl al kyl , substituted arylalkyl, heteroalkyl, substituted hetereoal kyI
heteroaryl, sufeMitef &ONBudhoaryl, heteroarylal kyl or substituted

het er oaryl al kyl; aRdiknydas dha®doefs NisO, 1,20r3; 10provided that when Rl
and R5 are rrethyl %2 ); 5@1’10 : gR12 and R13 are hydrogen and R6 is R7 is

not nethyl, R8 is Rot Rhy@hﬁdgiewnéﬂdlymdiogem@kkybmyﬂutedﬂ yl.gcylot i sopropyl,

E}?dlr zgggt a%dé@g?@teﬁggd @%llbgltbgtﬁﬁte?%%wﬂalgztguﬁSt&ﬁgq WE@% S Egt | ﬁygfggen and
R9 i s not sechieabylkyl, substituted hetereoalkyl heteroaryl, substltuted heteroaryl,
heteroarylalkyl or substituted heteroarylalkyl; and
kis0,1or2;
nis0, 1,2 or3;

10 provided that when R; and Rs are methyl, R,, Ry, Ry1, Ri» and Ry; are

HO /EO
o)
R?HN Ro

hydrogen and Rg is "o that:
R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not benzyl;
R7 is not methyl, Rg is not hydrogen and Ry is not isobutyl;
15 R7 is not methyl, Rg is not hydrogen and Ry is not sec-butyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not isobutyl;
R7 is not ethyl, Ry is not hydrogen and Ry is not isobutyl;
R7 is not ethyl, Ry is not hydrogen and Ry is not isopropyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
20 R7 is not n-propyl, Rs is not methyl and Ry is not methyl;
R7 is not isopropyl, Rg is not methyl and Ry is not benzyl;
R7 is not ethyl, Ry is not hydrogen and Ry is not benzyl;
provided that when R; is allyl, Rs is methyl, R,, Ry, R11, Ry and Ry3 are

hydrogen and Rg is "0 that:



R7 is not isopropyl, R8 is not hydrogen and RO is not isobutyl; R7 is not
ethyl, R8 is not hydrogen and RO is not isobutyl; R7 is not ethyl, R8 is
not hydr ogeroamdIRR3 i s not isopropyl; R7 is not isopropPCT/us301056290%
hydrogen and RO is not isopropyl; 20 R7 is not n-propyl, R8 is not nethyl
and RO is not nethyl; R7 is not isopropyl, R8 is not nmethyl and RO is not
benzyl; R7 is not ethyl, R8 is not hydrogen and RO is not benzyl; provided

that when Rl is alkyﬁnmﬁgﬁh@ m@&ﬂ&hwdﬁ%m1ﬁmqb1ﬁﬂnb8%%land R13 are hydrogen

and R6 is R7 is not neth R8 i s not %en and R9 is not benzyl;
provi ded t hat \AMenprmldethmel FesCHéthé%shwet FeR2. 16 R RRy, anfkRe: and” R13 R12
are hydrogen and R6 is R7 is not nethyl, R8 is not hydrogen
and RO is not benzyl; 5provided t at when RL is CH2OH, R5 is nethyl, R2,
R10, R 1,and R12 are R12 hyln 13 is bromine and R6 is RI11
HO j??O
o
R7 S~ N R8R9
are hydrogen and Rg is "0 that:
R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
5 provided that when R; is CH,OH, Rs is methyl, Ry, R19, Ry1,and Ry, are
Riz
R1o R
HO j??O
o}
RT3 ¢ ng

hydrogen, R;3 is bromine and R is 0 that:
R7 is not isopropyl, Rg is not hydrogen and Ry is not sec-butyl.
In some embodiments, R; is (C;-C3) alkyl, (C;-C;) substituted alkyl or
(C1-Cs) perfluoroalkyl. In other embodiments, Ry is (Ci-Cs) alkyl or (Ci-Cs)
10 perfluoroalkyl. In still other embodiments, R, is -CH3,-C,Hs,-C3H5, i-C3H7,
-CF;,-CyFs,-CsF7 or i-C5F5. In still other embodiments, R, is CHs, -C,Hs,-C3Hj,
-CF3, C)F;5 or -CsF7.
In some embodiments, R, is (C-Cy) alkyl, (C;-C4) substituted alkyl,
(C1-Cy) acyl, (C;-Cy) substituted acyl, halo, (C1-Cy) heteroalkyl, (C1-Cy)
15 substituted heteroalkyl, -NO,, -N3, -OH, -S(O)xR100, -OR101, -NR102R 103,
-CONR 1R 105, -CO2R 106 0r -O2CR107. In other embodiments, R» is (Ci-Cy) alkyl,
(C1-Cy) substituted alkyl, (C1-Cy) acyl, (C1-Cy) substituted acyl, halo, -NO,,
-ORj01, -NR1nR103, -CONR94R 195, -CO2R 06 Or -O2CR1¢7. In still other
embodiments, R, is (C;-C,) alkyl, (C;-C,) substituted alkyl, halo, -NO,, -OR,
20 -NR;02R 103, -CONR104R 05, -CO2R 196 01 -O2CR 7.
In some embodiments, nis 0 or 1. In other embodiments, n is 0.
In some embodiments, Rs is -CHs, -C,H;,-C3H7, -CF3, C,Fs or -C3F7. In
other embodiments, Rs is -CHj3 or -CFs.
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0 RO R8 that:

R7 is not isopropyl, R8 is not hydrogen and R9 is

not

sec-butyl. In sone enbodinents, RlL is (Cl-C3) al kyl, (Cl-C3) substituted
al kyl or wa@i2eG3)7933er f | uoroal kyl . I n other enbodi ments, RCTIGS2¢1@Dex04§ al kyl
or (Cl-C4) 10perfluoroal kyl. In still other enbodinents, Rl is
- CH3, - C2H5, - C3F12, i-C3F12, CF3,-C2F5,-C3F2 or i-C3F2. In still

enbodi nent s,
enbodi nent s,

acyl, (Cl-C4) substituted acyl, halo (Cl
15substi tut ed heteroal kyl, NOZ - N3,

OONR104R105,

al kyl, (Cl-C4) substituted al kyl, (Cl1-

R1 is CH3, -C2H5, - C3H7, CF3, C2F5 or -C3F2. In some

R2 is (CL-C4) alkyl, (Cl-C4)gsubstituted alkyl,
C4

-0O2R106 or -02CR107. In q(t)h

ot her

(Cl- C4)

het er oal kyl , (Cl- C4)

d{') kRi 00, -ORL01, - NRLO2RL03,
fNenmbodi nents, R2 is (Cl-C4)
4_@ (Cl-C4) substituted acyl,

hal o, -NC2, OR101, - NR102R103 - RONR1 -0Q2R106 or -02CR102. In
still other enbodi rrents Cl C2) ~alky|Re (Cl Q)f % tituted al kyl,
hal o, -NO2, -Calm Insgmgy 60%)NR104@105 - G8! 8&“%@&107 I n
some enbodi e RtrSothy, étl%rl@r el ra 1I Hl&ﬁé?%ﬁqbﬁdﬂ’{:}@ﬁltb Jent Eydr@(%eh%r fethyl. I n some
enbodi nents, R5 is - (PZI—Ey C3H7, - C2F5 or - In ot her

enbodi nent s,

10

15

hsstiﬂsothmb@ﬁrlme@& is - Hr%ﬂnﬁolg%éoﬁeﬁﬁﬁtﬁ’b sopgyi®  R8
benzyl. In some embodiments, Rio, Ri1 and Ry, are independently hydrogen, OH
or (C;-Cy) alkyl. In other embodiments, Ryo, Ry1 and Ry, are hydrogen.

In some embodiments, Ry3 is hydrogen or bromine.

In some embodiments, R; is (C;-Cy) alkyl or (C;-C4) perfluoroalkyl and
Ry3 is hydrogen or bromine. In other embodiments, Ry is -CHs, -CoHs, -CsHj,
i-C3H5, -CF3, -C,F s, -CsF; or i-C3F7 and Ry3 is hydrogen or bromine.

In some embodiments, R; is (C;-Cy) alkyl or (C;-C4) perfluoroalkyl and

Rs
Re is o} . In some of these embodiments, R; is methyl, ethyl or

HO o
R7\(‘)\\<N/\€\R9
i

ispropyl, Rg is hydrogen or methyl, Re is n-propyl, isopropyl, sec-butyl, isobutyl
or benzyl. In some of the above embodiments, Ry, Ry; and Ry, are
independently hydrogen, OH or (C;-Cy) alkyl. In still other of the above
embodiments, Rjo, Ry and Ry, are hydrogen. In still other of the above
embodiments, R, is (C;-C,) alkyl, (C;-C,) substituted alkyl, halo, -NO,, -ORy01,
-NR02R 103, -CONR94R 105, -COR 106 Or -O2CR1g7. In still other of the above
embodiments, nis 0 or 1. In still other of the above embodiments, nis 0. 11In

still other of the above embodiments, n is 0.
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0. In sone enbodinents, R7 is methyl, ethyl or isopropyl. In other

enbodi nents, R8 is hydrogen or nethyl. In still other enbodinents, RO is

n- propyl ,wo0rwopaB, sec-butyl, isobutyl or benzyl. |In foraSesioocionent s,
R10, R11 and R12 are independently hydrogen, COH 5or (Cl-C4) alkyl. In other
enbodi nents, R10, R i and R12 are hydrogen. In some enbodi nents, R13 is

hydr ogen or brom ne. In sone enbodi nents, R1L is (Cl-C4) al kyl or
(C1-C4) perfluoro I 0 Igr.Q enbodi nent s,
Rl is - CH3, C2H5?5%Mhe@9ggﬁ%%nkqhhyq%ggggg%SFQL’ﬂt%§o§ﬂk-b F7 and R13 is
hydrogen or brom ne 10l n sone embodfimrents, Rl is (Cl-C4) al kyl or (Cl-C4)
perfl uoroal kyl and R12 Rl11l R9, -Rhn sone of these enbodinents, R7 is
met hyl, ethyl or ispropyl, R8 is h ogen or nethyl, RO is n-propyl,

i sopropyl, sec-butyl, |sobutyl b ben . In some of the above enbodlnents
R10, RH and R12 are |ndependentl %Fn OH or (C1-C4) alkyl. In stil

ot her of the above 15embodi nef¥ and R12 are hydrogen. In stil

other of the m@y@rz%@@mdmgs RZOS ( CLECcA ke crhiSddirkets, Rukst i t ut ed
al kyl, halo, - -017101, -NRL02R103, -OONRL04R105, -0O2R106 or

-0202_107. |nm§thiYI etht ¢rdypresp ! RS lereen ermeiy nBnts a-propilasapraspl 1. 1n stil |
other of the @éeoaﬁ?qumeﬂl BESSy1. Th dopneQof tHe abavéélﬁﬂohm%a Rl&z Hétaﬁ'@ above

enbodi nents, n is 0. sone ‘enbodi nents, Rl is -CH3
i - C3H7, FCFB R42@2¢:51gependently hydrogen, OH or (C;- C4) alkyl. In still other of the above

embodiments, Ry, Ri; and Ry, are hydrogen. In still other of the above

embodiments, R, is (C;-C,) alkyl, (C;-C,) substituted alkyl, halo, -NO,, -OR,

-NR02R 103, -CONR94R 105, -COR 106 Or -O2CR1g7. In still other of the above

embodiments, nis 0 or 1. In still other of the above embodiments, n is 0. In still
10 other of the above embodiments, n is 0.

In some embodiments of a compound of Formula (I1): Ry is
-CHs,-C,Hs,-C3Hy, i-C3H7, -CF3,-CoFs,-C3F7 or i-CsF7, Ry is (C-Cy) alkyl,
(C1-Cy) substituted alkyl, (C1-Cy) acyl, (C1-Cy) substituted acyl, halo, -NO,,
-ORj01, -NR1R103, -CONR94R 195, -CO2R 96 Or -O2CR 97, nis 0 or 1, Rs is -CH3,

HO /\50
0o
R~ /N URo
A\, Re
15 -C2H5,-C3H7, —CF3, C2F5 or —C3F7, R6 iS o , RlO; R11 and R12 are
independently hydrogen, OH or (Ci-Cy) alkyl; and R;3 is hydrogen or bromine
In other embodiments of a compound of Formula (I), R; is CHj3,

—C2H5,—1’1C3H7, —CF3, C2F5 or —l’lC3F7, Rz iS Cl—Cz) alkyl, (Cl—CZ) substituted alkyl,
halo, -NO», -OR 01, -NRj02R 103, -CONR04R 05, -CO2R 196 Or -O,CR197; n 18 0, Rs

HO.
0 Nfo
R7 L Ro
WAy 8

20 is -CH3 or -CF3; Re is ' o , R7 1s methyl, ethyl or isopropyl, Rs is
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R12 methyl, ethyl or ispropyl, R8 is hydrogen or nethyl, RO is n-propyl,

i sopropyl, sec-butyl, isobutyl or benzyl. In sonme of the above enbodi nents,
R10, RH awo 26Ri@9&Be i ndependently hydrogen, OH or (Cl- @d)/uskkplos2obs still
ot her of the above enbodi nents, R10, Rii and R12 are hydrogen. In stil

ot her of the above enbodi nents, R2 is (Cl1-C2) al kyl, (Cl-C2) substituted

al kyl, halo, -NO2, -01z101, NR10217103, - CONR104R105, -COR2R106 or
-02CR107. I'n drbéen%ﬁl%fhypr tRpRPAVR, 3@3@%&6&1 Bisobut}iSr Be1; Ryp, I N still
ot her of the above enbodinents, nis . I'n stil 10ot her of the above

enbodi nent s, Rluaﬁld@lz qrohebpgeneaddii eSSt a conpound of Formula (11): RL
s CH3, - C2H5, - GH El Qm%'ﬁﬁx Hh énﬁ%li?d iffhe tgbid C1- C4)

al kyl, (C1-C4) substltdggdlg(nﬁﬁ Cé) qe e Sslubgtltuted acyl,
hal o, -NC2, Ofa®1, - NR102R103 CCNR104R105 CCQRlOG or -02CR107, nis O

or 1, RS is yCH3 i ndependentiry hydroggn, Osor [(C=C4)—atkyt5—jand R13 is
hydr ogen or brom ne I n other enbodi nefts a cgnpound of Formula (I), RL
is CH3, C2Hb, -nC3H7 - CF3, C?FS or Hils Cl-C2)_al kyl,| (C1-C2)

substituted al kyl, «vﬁi, - NR1OgR103, - OOKR 04R105, - OO2R106

or -02CR107; | n ISH% 5 hydrogen met hyl, RO |is nHpy slopr opyl ,
sec- butyl, |sobuty6 rH ﬁzyl Q, RidH;and R12 |are and R13 is
hydr ogen. Excnph@ @ nd of EgrIYa (1) includaﬁp¥ﬁ§cmﬁfgj nds in the
t abl e bel ow nﬁ ryic IéEp Formul a (11]) bagl'lge exanpl e, the
unsat urated anad dsO of 0 h§ above depi dted npounds of Fornmul a
(1). N
N—CF,
Hr H

HIII

|
C2Hs
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Preparati on of the Conpounds

conpounds of Formula (1) and (11) for

Exenpl ary nmethods for the preparation of

use in the conpositions and net hods

provi ded wereiwm7eie@ descri bed bel ow and i n t he Exanpl esPbutusettods20aet hods
known in the art can be used to prepare 5the ergoline derivatives discl osed
Carboxylic acids (1V) and (V) can be prepared by nethods wel |

her ei n.

known to those of skill in the art. Many net hods exi st for
conversi on of carboxydd ¢ (&8rV) [and (V) am des [10(T) ape (1717,
respectively Accorgrepar atio am deq (I) an 1) fjrom

car boxylic a,qu NH are v, n the anbi {r#dl skilled
artisan. somne enb%dlnents,o hod of nakin nd of
structural for _EII) is pnovH ptdhod CludgsHa step of
contacting 15didw eer'got anmi ne wi_t hnalkal i @ c sol vent or
a mixture of fani)c sol vents [t o°FPrm a sol wef on t he

solution with an/al kyl halide|selettgd fromthe g of benzyl
hal i de, substituted benzyl hallide\ al¥yCHshal i de, e,
substituted aIIyCHhallde met hyl H , ethyl h al i de,

i sopropyl halide, butyl halide, yl halide Ohalide to
provi de the conpound of Fornulla below. (i]ii) N g e RL is
benzyl, substituted benzyl, allly! substituted dl | y! ¢ehomoal | yl|, met hyl,
et hyl, n-propyl, isopropyl, n-butyb i sobutyl or| sec-butyl. In |sone

enbodi nents, |[the halide is iodide. ?ﬁ ot her enbqgdinents, the 3 halide is
di ssolved infa—solvent. | n st ; is diethyl
ether. In still ofher nﬁbdhgnnts aIJ@eNds ad oﬁmm&e over a
period of timel i Bome € nOQ?ﬁ§EW§ Y'he |org }gOH hyent or mxture
of organic sol ventigejosrecmi xt yr e 0N\ Ideqaikderanmoni a{ absoitit e et|hanol and
ether. In ot hem@nbodi nent s, ) enﬁerature gf aline netal in the
organi c solvc<!§3’ t he nixture 2 gani ¢ sol verjt bet ween about -78 C
and about -50 in stil F*other hodi ments, thg tekWperature of| al kal i ne
metal in the orgénlc sol vent ¢r thé mixture of drgafifc sol vents| i s about
-78 C. In still Other enbodi mentsCtthe al kaline|metal is sodium 15In some
enbodi nment s, the ratio of |iquid amoni a, ether |[and absol ute etlhanol is
bet ween about 8:2:1 and about |5:1:1. In other enbodinents, the [rati o of

i quid ammoni a, ether and abso¢lute etphanol is ahout 6. 333: 1. In stil

ot her enbodi pents, the nolar natio of pkaline nEtaIHbo ydroergotanlne
i s between about 20: nd aboyt 5: TO4N id | other s, the nol ar
rati o of al kaline Q :

H|||

|
CoFs

Exemplary compounds of Formula (I) include, for example, the

unsaturated analogues of many of the above depicted compounds of Formula (I).
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20 nmetal to di hydroergotam ne is about 10:1. In still other enbodi nents,
the nolar ratio of al kyl halide to di hydroergotamnne is between about 10:1
and aboutw®.28111079318 still ot her enbodi nents, the nol ar PraTius2@i/06d0Rs |
hal i de to di hydroergotam ne is about 5:1. In sone enbodi nents, the al kyl
halide is nmethyl iodide, the alkaline nmetal is sodium the ratio of liquid
ammoni a, ether and absolute ethanol is about 6.5:1.33:1, the tenperature of
sodiumin liquid amonia, etherpRpg-a5QktHedifanas is about -78 C, the
nol ar ratio of sodiumto di hydroergotam ne is about 510:1 and the nol ar
rati o of methyl hafiawlapmgihhguionte gepaitiofeoficomppyds obFarmulaiDenfer

embodi ment's, - iRt ksl Pl demb it A hds BrliRl ikinGh 0k vadded dr opui se
over about a m nut e peri od. Pharmaceutical Compositions and Met hods of
Admi ni st r at i oandrinéhqifrempies dut dtleciimeghodplorivin 1ot araay belesd heprepatc cont ai n

t her apeutd cal |y o ﬁLé&ﬁR&%%s?ﬁPH&hﬁmﬁhlone or nore of the conpounds

provi ded herein that are useful Iin the prevention, treatnment, or

anel i orati on of on@arboxyhroradofVi imel (¥y ngt terpsepafeddy smalsds wol kuéveotoder s

descri bed herﬁ%qﬂﬁ%gmgngg%%paceuticalIy accept abl e vehi cle. Pharmaceutica
vehicles suitabie for adhinistration of the conpounds provi ded herein

i nclude any such carriers &nmown to those skill@ot in 15the art to be
suitable for the particulfar node of administration. In addition, the
conpounds may be formul aiyed\ as the sol e pharnpacsutically active ingredi ent
in the conposition or Ry b ®enbined with otherNdttive i ngredients. The
conposi ti ons contai n oR& déd herein. The 20conpounds
are, in sone enbodi megt s\ fornmul ated i nto guNy abl e pharnmaceutica
preparations such agnseLytijons, SUSpPens,Ers | ets, dispersible tablets,
pills, capsules, powders,y -ﬁkgined rel ease farmyations or elixirs, for
oral adm nistration or in§§terlle sol utions oﬁ1suspensions for parenteral
adm nistration, as well as topical admnistration, transdermal

adm ni stration and i nhal gd)25adm ni stration viva nebulizers, pressurized

nmet ered dose inhal ers an ry. powder inhalers. |In sone enbodi nents, the
conpounds describéwaﬁb@@gmgﬁﬁwg Renvared of rirBoxytariYa erdit)darmishposi ti ons

usi ng tegfni quesndMY, BRERLHT AScHBinblyKiteatio of ABida A1) 49€8) rémJ. , Ansel

I ntroduction to Pharmaceuti cal Dosage Forns, Seventh Edition (1999). 30In
t he conpositi 6HBOXYES pedy @Wd&gh%meﬁavmhwﬁae Hpbipefeheikilipdragisebnpounds or
pharmaceutical ly accept abl gygerivatives thereofyyrs (are) mxed with a
sui t abl e pharmaceuti cal®%¢hicl e. The conpou may be derivatized as the
correspondi ng

0 an
In some embodiments, a method of making a compound of structural

formula (IIT) is provided. The method includes a step of contacting

15 dihydroergotamine with alkaline metal in an organic solvent or a mixture of
organic solvents to form a solution and contacting the solution with an alkyl
halide selected from the group consisting of benzyl halide, substituted benzyl
halide, allyl halide, homallyl halide, substituted allyl halide, methyl halide, ethyl
halide, propyl halide, isopropyl halide, butyl halide, isobutyl halide and sec-butyl

20 halide to provide the compound of Formula (I1T) below.
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salts, esters, enol ethers or esters, acetals, ketals, orthoesters,

hem acetal s, hem ketals, acids, bases, solvates, ion-pairs, hydrates or

pr odr ugs Wwoi2etrvarediBor mul ati on, as descri bed above. The eocmaseawascioons of

t he conpounds in the conpositions are effective for delivery of an anount,
upon admi nistration that 5Streats, |leads to prevention, or anelioration of
one or nore of the synptons of diseases or disorders described herein. In
sonme enbodi nents, the conpositions are f | at ed for single dosage

adm nistration. To fornmulate a conpositi the wei ght fraction of a
conmpound i s dissolved, suspended, dispér, otherwise mxed in a

sel ected vehicle at an effective concef r gn such that the treated

10condition is relieved, prevented,H e synptons are
anel i or at ed. The active conp un HI@ |n ed in the pharmaceutically
acceptabl e vehicle in an anmount suf ient to exert a therapeutically

useful effect in the absence of unde
treated. The therapeutically effecti
enpirically by testing the conpound$
known to those of skill in the art
dosages for humans. Human doses ar typically fine-tuned in clinical
trials and titrated to response. N The concentration of active
conpound i n the pharmaceuti cal conpoqulon wi || depend on absorption,

i nactivation and excretion rates of the active 20conpound, the

physi cochem cal characteristics of th@yconpound, the dosage schedul e, and
amount admi ni stered as_wel | ot her factor n ose of skill in the
art. For exanple, Yh&e ghﬁﬂi’ﬁ‘t‘zy? ﬁ&'?snf“éedd@fl?ﬁeﬁlﬁﬁ sy “‘%‘[?gfl IQ kompoallyl anel i orate
one or nore Ofmethye chyMALRER 1, MopipSeABAE 1, MoblyB&Idebsyas described herein.
251 n sone enbodi nents, a therapeutically effective dosage should produce a
serum concent r at i ot S§fc sEppdimenthdhcllidnis ietide lppihspgERodmar theg/ i to about
50-200 p.g/ M paiitieg ROBVERGEINONGA, 1ﬁ@@1p9tﬁé1tén%§1meh@ @t havene ARGy TENE S,

shoul d provi de a dosage of from about 0001 to about 70 of conpound
per k|Iogran1@&mbdbfﬂa@ﬂ@h@m%@ﬂn@%yﬂw#ﬁb¢ﬂﬁ%@£&ﬁ&mﬂmﬁ@§ﬁg@wﬂﬁ of forms are
prepared 30 {gcprovide fromabout 0.01 ng, 0.1 ng or 1 ng to about 500 ny,
1000 nmg or 5000 ng, and in sone enbodi nents from about 10 ng to about 500
mg of the active ilmgradicwhodipents theorrbimatolent @fmiskigeeftorginicisplyestdi ent s per
dosage unit f i m ni stered at once,
or may be dlvg q%mnu Oﬂgmﬁhﬁ%ﬂ&54¥§Oh&?%ﬁgmg%%%% irl)lbéﬁaegljdmmstered at

i nt erval 80 of bmh@hmhusmgtunﬂaﬁstnﬁdmahannﬂﬁen@R@Qmsasdhaa@eﬂand duration of
treatment is ?1‘11)!‘[1‘1%% or an1 solven?s gest\%?:'sneab%etl 99 é datbedt %QT( T%tlﬁe det erm ned
enpirically usi'ng Kno festln Focol's ' or y ex?rapo ation fromin vivo
or in vitro tetr «jﬂiomrmntssthbs@mmemtre of alkulmalmetadamtthmgrgamt saleent or be not ed

t hat concentrgtiaons a d dosage val ues t he severity of
the conditi on M HE A qupgtgﬁmnfp g?nggyﬁﬁl?ﬁ?¢%%¥ g?&?ﬁo‘ that for any
particul ar sumkaﬁhanﬁﬂemﬂﬂhquosage regi mens should be adjusted over tine
according_to the individu need and .t he. profession 10j udgrment of the

per son 2l ni st er i WgOBF e@ﬁ%w%.ﬂﬁgmv%fe g W@?@lﬁﬁ%ﬁaﬁaﬁgﬁﬁ °conposi ti ons
and that the aﬁaﬁﬂﬁ&kﬁﬁk@ahﬁ@@QQQmﬂahnﬁ@HHhIB%&@f&n@ﬁ@n@%ﬁﬂﬁhaky only and
are not intended to limt the scope or practice of the cl

conposi ti ons. Of?@?%@?@W@é§ﬂWﬁm%H¢€Hm?ﬁ@a@ﬁﬁﬁﬁﬂﬁﬂ§5éﬁ%ﬂbpiﬁﬂh§%¥flC|ent

solubility,  embodiments, the molar ratio of alkaline metal to dihydroergotamine is between

rabl e side effects on the patient
yifdent rati on may be det erni ned
min vitro and in vivo systems wel |
hen extrapol ated therefrom for

about 20:1 and about 5:1. In still other embodiments, the molar ratio of alkaline
20 metal to dihydroergotamine is about 10:1. In still other embodiments, the molar

ratio of alkyl halide to dihydroergotamine is between about 10:1 and about 2.5:1.

In still other embodiments, the molar ratio of alkyl halide to dihydroergotamine is

about 5:1.
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15nmet hods for solubilizing conpounds may be used such as use of |iposones,
prodrugs, conpl exation/chel ation, nanoparticles, or enulsions or tertiary

t enpl at i ryoO 28ua193@t hods are known to those of skill i nPChitGs2@00620a81d

i nclude, but are not limted to, using co-solvents, such as

di et hyl sul f oxi de (DMSO), using surfactants or surface nodifiers, such as
TWEEN(r), or dissolution by enhanced 20ionization (i.e. dissolving in
aqueous sodi um bi CRIBRRAMBIImBRE, inNAdIk )M B8lidRfis P@yCOMRO RO Skaliid flRtafS Prodrugs
of the compounds may also be used in fornulating effective pharmaceuti cal
conposi ti ons. is sodium, theyssie ofiguid gmeonigdeheriaghaksplufarthasphipabmiti(s) , the

resul ting m xkytiessmRh e feriletl | fum SHRRENEhABhia SR} SOy Siret NE 11 ke, The
formof the resultin ure 25depends upon a nunber ?actors, i ncl udi ng
t he intended m@a@lﬁmf@dnf&(%ﬂwamﬂ@ﬁmah@ﬁ®ﬁ©ms@ﬂ@ﬁ@bm@ym@mkﬂhdxmbnpound in
the sel eced Yﬁ’t"aﬁ& fhe mB'Th‘? raﬁ{ o?%{e'thyhaﬁ%?oe&lgﬁ&ér adn%e %sthfbﬁtg%' gnt, for
aneliorating the synptons i sease sor condition treated and
may be enplr|oamﬂgmﬂemammtmemymhédphaMHd&@UmMdeldmmpmgmd&ﬂns are provided
for adm nistr tlg%e%o 3 nq@nnmﬂd &ﬂhnals in unit dosage forns, such as
dry powder in PEPS 3 pressu PY'Z&d netered dose inhalers (pNDIs)

nebul i zers, tablets capsules pills, sublingual tapes/bioerodible strips,
tabl ets or capsul eBhaIlemndGﬁ@,l Cgmansitiens, anddethgdssof Administretiosal ves,
suppositories, fast nelts, transdermal patches or other 42 transderm

appl i cation devi Ce?ﬁé}fh%ﬂﬂc@&dcglrt% 4! %V@&H%@}eﬁr%htaﬁﬂhéﬁéeﬂﬁ&ll _
suspensi ons, and oral" sol utions or susp &nsi ons | si ons
cont ai ni hy suﬁtf@blvearqmalmﬁtonegr m@repﬁéle@omp@wdtlsromdeq)hmmﬁ@em| cally
accept abl e de o) [ utically active
conpounds andﬁ%%%?¢§§?ﬁ%§§kﬁté?eo t%?%5ggﬁﬁg%(ﬁg£%%I%ﬁgéﬁ@g formul ated and
admi ni st er ed Bympiong eﬁb&a@e of dlsoréeredesnmﬂetilhptemzuhdsajgerrﬂaoméﬂlyUnl t-dose forns
as used herein_ ref S|caII crete r human and
ani mal  subj echesede Vehé‘kl h THhar |t¥“iagbea S S‘éléalﬂt?e ftoknénvtt%“%‘tl Off%ﬁ Each

uni t- dose contahpsinds p}bﬁd@t}&rm mehhdqma/mmt:lt yarGérs kinevit th elicapekilidddal I y active

d sufficient to. l0produce th th tic effect
aesoi at Fon wE e REatPFEANTHai e 501 LERURRFEPE. Exanpl s of uni t- dose

forms include anpomhﬁ&namdmsxmmn@esna@¢emmﬁm&mﬁMQMkapackaged tabl ets or
capsul es. Unit-dose forns be .adm nistered in fra tloqHlilﬁ gﬁltiples
thereof A mul Ptlaﬁtlaceatseé‘wetvmlteeda%tmthaftrfl@psaron CHERY PEemipidtYiosage for s

packaged in aoamnghagﬁg@a@mﬁer to be admi nistered 15in segregated unit-dose

form Exanples of multiple-dose fornms include vials
The compositions contain one or more compounds pr0V1ded herein. The

20 compounds are, in some embodiments, formulated into suitable pharmaceutical
preparations such as solutions, suspensions, tablets, dispersible tablets, pills,
capsules, powders, sustained release formulations or elixirs, for oral
administration or in sterile solutions or suspensions for parenteral administration,
as well as topical administration, transdermal administration and inhaled

25 administration via nebulizers, pressurized metered dose inhalers and dry powder
inhalers. In some embodiments, the compounds described above are formulated
into pharmaceutical compositions using techniques and procedures well known in
the art (see, e.g., Ansel Introduction to Pharmaceutical Dosage Forms, Seventh
Edition (1999).

30 In the compositions, effective concentrations of one or more compounds
or pharmaceutically acceptable derivatives thereof is (are) mixed with a suitable

pharmaceutical vehicle. The compounds may be derivatized as the corresponding
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bottles of tablets or capsules or bottles of pints or gallons. Hence,
multiple dose formis a nultiple of unit-doses which are not segregated in
packagi ngwo 2011/07931Bi qui d phar nmaceuti cal | y admi ni st r abl e PCOSe&I0050% can,
for exanple, be prepared by dissolving, dispersing, or otherw se m xing an
active conmpound as 20defi ned above and optional pharmaceutical adjuvants in
a vehicle, such as, for exanple, water, saline, aqueous dextrose, glycerol,

glycols, et hawswsﬁﬁdeﬂoh@thlaﬂs Lestdr® aEéi'ﬁ§ &b1sf &{H&sﬁe@ Neidc@RIsOF suspensi on,
col | oi dal dispersion, enulsion or |iposonal fornulation. I|f desired, the

phar maceut i cahereispiplbsicids dipsesosobmtcsdap-prisy Bydsefenenprogdragy DEghoai n i nor
amounts of no Eﬁrﬁ’iﬁlaﬁo@‘df‘ He%)bl%éﬂ BHRSTRR EﬁﬁeﬁﬁﬁHﬁsrbf% ARbhRE i RGENT S,

enul si fying agents 't zing agents, pH buffering agents and the Ii ke,
for exanpl e aQBRaaitions @edffW@fqrudalwry @fwela@@emwnon agiapnispationdat  sor bit an

monol aur [rEAt?ﬁJ&iégét% Weﬁ% %Sﬁ 8t e of Ho?etﬂ‘?l%: Jgﬂuglo’ﬁﬁor ¢l eate, and

ot her suc agentsi prepar| ng suc me are known,
or will be 30dpmemtdlsotd@rstdhm@ecklkard:lh ebh sometembsdlalentﬁ, thmmm)oalmrplhse see

Rem ngt on' s Phaé‘(}rglu?a"tlé[(# smgggoes?lgceeasd’ml I\{Btral%lon J?o Bi la% afcmq%‘3 n‘}fdn ElaSt on, Pa.

15th Edition ons t her 80f or ’conposi ti ons
cont ai ni ng actvcight fravgoe df ecvimponnd ﬂsdismit?@lesmperﬁecﬂ(aa%rs@l dtO0Rewikd h t he

o eparat i on ob HdCR amaeReRonE Hhe s e ProBLUguns 1Rt he arc.

The cont gopl at@dhtmﬁpﬁﬁe\tedqrrsvelﬁw, @onA¢ ai Mord sﬁﬁﬁl@(m@@&%ﬂéﬁ@@teﬂe i ngredient,
in one enbodi nent Q.1-95% i n anot hg@ﬁ@g}éﬁdl ment 0.4-10% I n certal n

enmbodi ments, the c HYG SO5WS K 8 11C ?P}?ém?:cGWffGEYf“fCSP%blﬁont ai ni ng

exci pi ents thaém@é@la\f@hioum@mldnﬂtoteaat aferapBdicalleudefus b@&: inftR¢ exanple, in
the U S. Pharnmacopei a USP 25- NF20 (20022 In general, |actgse-free

conposi tions alyRpcgiohyn iderrdfeets o thegatiepnt BP%%thPlﬂllelr"é}eu“CéHH a lubricant

i n 10phar maceyfrigial &aﬁc&fma{ by B @GmRRALIRERYGY GokihACCRRBRIE amounts.
Particul ar | actose-free dosage forns contain active ingredients,

m crocr y8t al | ime v andingeo systeas gl &npwin todhoss phslkdh in theart prdfhensi um st ear at e.
Fur ther . pr ovi dahdf ARAYARPHS ARNAL TRARUILC Al IBGS bl QS e, dosage for ms

COI’TpI’I Si ng aCtIVG | ngre lents, sihce water can facilitate egradati on

of 15sone conpoutisd lnllfdjmcel)@a?iﬁ)hléi, titrategl taskgpenisen of water (e.g. , 5% is

wi del y The concentration of active compound in the pharmaceutical composition
will depend on absorption, inactivation and excretion rates of the active

20 compound, the physicochemical characteristics of the compound, the dosage
schedule, and amount administered as well as other factors known to those of
skill in the art. For example, the amount that is delivered is sufficient to
ameliorate one or more of the symptoms of diseases or disorders as described
herein.

25 In some embodiments, a therapeutically effective dosage should produce a
serum concentration of active ingredient of from about 0.001 ng/ml to about
50-200 pg/ml. The pharmaceutical compositions, in other embodiments, should
provide a dosage of from about 0.0001 mg to about 70 mg of compound per
kilogram of body weight per day. Pharmaceutical dosage unit forms are prepared

30 to provide from about 0.01 mg, 0.1 mg or 1 mg to about 500 mg, 1000 mg or

5000 mg, and in some embodiments from about 10 mg to about 500 mg of the

active ingredient or a combination of essential ingredients per dosage unit form.
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accepted in the pharmaceutical arts as a neans of sinmulating |long-term
storage in order to determ ne characteristics such as shelf-life or the

st abi | i t ywof2ofiar7saBat i ons over tinme. See, e.g., Jens T. PCarst@n®ean9s Dr ug
Stability: Principles & Practice, 2d. Ed., Mrcel Dekker, NY, NY, 1995, pp.
379-80. In effect, water 20and heat accelerate the deconposition of sone
conmpounds. Thus, the effect of water on a fornulation can be of great

signi ficance si ncermcﬁ&(% ro@RAY Ry HRUWIneHidide@4@nEO BIRBY Me &Ofa@mﬁ@red during
manuf acture, handlin ag |n3§ storage, shipnent, and use of

f or mul at i ons. @ number o Small@ﬁﬁ%?@ aﬂw&vﬁﬁﬁ@‘e@ttlmé%(ﬁls ebhmesitis ons and dosage
forms provideg,g: %:fkgo;c]l%di' tHePedRE d9§a§9§r§cﬁ<ﬁlré{§)h%Qtr@aﬂllﬂ&gr@:yﬁm&bn PWnoi sture

cont ai ni ng I ngre ts an ow noi sture or | ow humd y condi ti ons.
An anhydr ous éheasmewtrm@llandewm@sd@tﬁr@nn@mﬂmnelcabeumebm“@deﬁm stored such

that its an hyg oPdBls %ﬁf;}’ rabgla r% ENS or A 5L AP t'y u nsﬁﬂs@iw pus

conpositions are genera pac ag using materia own to prevent
exposur e 30t ockvatad restenge Ht rs Ihabe totehthgapndostritivos urdlehi»sagﬁ valuet radpl dsd or mul ary

Kits. Exanpl e, of %LH?G;[ saeQerqy Qfl t(f’lkacgndqg)nltg Igf% aﬂfi Viatela tItl {oeoeq'oﬁh limted to,

hernmetical l'y SEa"e t7cs, tal nerse(e g., vials),
blister pac ksunc&rsdoosltthat;ﬁorpagzhmwular SubJeCt s@eeiﬁc d)dssagenragﬁmhs gallddesage forns

are either soli.d el ol.i forns.are tablets,
sl oo or antirued S i e B a9yl o SEAE DA REREEE | el v
conpressedl, chdpabitefRierRgesdmintctiadbedupervliing ihemyhikiarioh ef the- coat ed,
sugar-coated or filmcoated. Capsules nmay be hard or soft | atin

5capsul es, mF?%podPIémm@éhaémch %E?téonrfﬁléef)%m MeﬁétharF FHEBREf f er vescent
or effer vesceaﬁlyfa@dﬁ?ewottlhteh&et@ﬁﬁhlﬂﬁbagcb@brcﬁacﬁw&‘rthddwfne@ll ents known to
those skilled in the art. In certain enbodi nents, the formul ations

are solid dosSYBPPBIAE such as for exanple, capsules or tablets. The

tablets, pills, capsmfses ih ANt @Jﬂq)oﬁﬁtﬁ ekmlsem%gsfeﬁn@semoﬁh one or nore of
the fol I owi ng |ngred| ents, or conpounds of simlar nature: a binder; a

| ubri canl® a #icthgdnor S(&utgh%l%wnpoandﬁur%qymee@?dwﬂn@@ %géﬁlﬂposﬁn%l oring agent:
a sweet eni g OBAL: b loRURRI N AACRIonAUEL bl ORI exlly ent er i ¢ “coat i ng;

a filmcoating eént an rel ease agent. anpl es of binders

i ncl ude micr otﬁﬂ;pgqtlagl Purh reathddy brsdaowy tinthosead alaH it lh,ls agl wsosdudobut i on,

acaci a mici | agenoRARLAL! uBebubhal. B A%ARSH RBL IYRYALLlLdi e,

povi done, crospovi dones rose and starc md starch der vat ves.
Lubricants i nellrﬁadenttsat gurfage mpdlﬁﬁrsrmglnwsTWEENgl aidissolsti@dryambanckd copodi um and

stearic ?(FI d. 10nlza n@? dlsréﬁlvdlg Buses)é 1%' ?Ca{bo%gté)‘clgerlr\{ tlcr 8§1%ud8t arch,

kaolin, Salt, manni TiFum P osp but are
not limted toomprmhhs;md:alas prodiuge of e comgbandDns)i aitodgratd mg“ormulatmg

effective pharmaceutical compositions.
Upon mixing or addition of the compound(s), the resulting mixture may
be a solution, suspension, emulsion or the like. The form of the resulting mixture
25 depends upon a number of factors, including the intended mode of administration
and the solubility of the compound in the selected vehicle. The effective
concentration is sufficient for ameliorating the symptoms of the disecase, disorder
or condition treated and may be empirically determined.
The pharmaceutical compositions are provided for administration to
30 humans and animals in unit dosage forms, such as dry powder inhalers (DPIs),
pressurized metered dose inhalers (pMDIs), nebulizers, tablets, capsules, pills,
sublingual tapes/biocrodible strips, tablets or capsules, powders, granules,

lozenges, lotions, salves, suppositories, fast melts, transdermal patches or other
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20agents include crosscarnel |l ose sodium sodiumstarch glycolate, alginic
acid, corn starch, potato starch, bentonite, nethylcellul ose, agar and

car boxynmewbyboal7baiBose. Col ori ng agents include, for exaeplts20ianyg2008 t he
approved certified water soluble FD and C dyes, m xtures thereof; and water
i nsol ubl e FD and C dyes suspended on al um na hydrate and advanced col oring
or 25anti-forgery col or/opal escent additives known to those skilled in the

art. Sweeteni fgha8aRl wmioﬁQ@w@%&@aamﬁsagms BarchBANdRlongf}d artifici al
sweet eni ng agents such as saccharin, and any nunber of spray dried flavors.

Fl avori ng ageRdsgensioas. daéomghialitigns o1 S&Wﬁ@OI@xmda@rwewmmwants such as
fruits and Sy@J;A%ﬁﬁlhgsmaaeqlﬁmfﬁfneﬁarm&%%um'& phaeﬁaa%\ﬁau@ aPlcpABRNt sensation

or mask unpl easant 30taste, suc pepper m nt and
met hyl sali cyﬂatV@tlvﬂﬁ\élnemOrﬁngaﬁgéﬁt@aCﬁWUﬂ@e{@p@pwlbfrﬁ@tlm saewpoupdsriodt ear at e,

sor b ta” ”08 Rfifs ot &P B! HRGMIL %Bgdémgﬂé‘%%ﬁaﬁ‘éfanﬁ?ﬂm&%éf@&%et hyl ene

| aur al nteric-coatihgs Inc waxes, shell ac,
amoni at ed sheint a@amrmed)ﬂmnllmsleda@ge ftrms. pldnﬂtrelbﬁtfelsns aFubathhewat | ngs i ncl ude

hydr oxyet hyl cel car box ylgell ylose et hyI ene gl ycol
4000 and cell uqf%goeg%m ﬁilscr Hmssul T\i) et nﬂ lénaagelﬁ) ggnatns i ncl ude

pol ynmers suc pafkag én ﬂlgla's sr owenntﬁSalan achehitulogs@nasiser s. e

I h ddendruidu {srkn H eﬂni{ﬂb 5Th
conmpound, or rmaceut i ca der.i vati ve eof , can be
rovided i n aDEgHTRLRE Ao S P PR R LSS o omrent of

t he stonegh. E@Hu@tmsﬁedﬂlﬁ@p@ﬁﬁbﬂ&ttm aRodaidnbathiths fghiadded in an enteric
coating that intains its integrijt he_sto and eIe ses the active
compound in th r’in?l‘feélg‘fall?"l@mlq'%é”% %%nl‘t“ i° TS wr g‘B]é‘ge Hery ated in

combi nati on Wigrfhgaand Gasmtiaslg p@@kagédl@tsle@uf:&pmar ediiteltke forms may bd\hen the
dosage unit formis a capsule, it can contain, in additigon to material of

the above typad mlalsrqrfejlup&a%%nﬁ peulgiplen thgieohy 4 mpltiplegdose form isyeiPlih, dosage

unit forms Ca@fﬁ@rﬁfc@l‘dﬂltyc@ﬁdgglf&n@tp@ﬁ{agémh%%in@ie%oﬁ‘éﬁin@ﬂo%@qaﬁlﬁ{mw?&i physi cal
formof the dosage unit, for exanple, coatl‘p%r sugar and other enteric

agents. ¥he 15%%%%@%@@6 QY@OEWPa%rﬁfﬁW@ &gmg inchp st of an
elixir, suspepgghQve ta?tifétéj& caf@iET rb&@és'o@%ln?s or%Ql‘FMfsrﬂe U @fipik B&e! 1 ke. A

Syrup nmay contaln in addition to the active conmpoun S, SUCI’OSG as a
sweet eni ng agénm lamm&@iet@unltﬁp@wﬁlwétarmsegdﬂ;g@@dath&%glltgr| ngs and flavors.

The active mater| aiﬁglgg ity éhn?ﬁg’@dﬁl%ﬁst}’éﬁafeféo%é&@t‘ion@%&ﬂtcﬁat Sﬁpp |'s which

20do not inpair the acti on, terrals enent the
desired actl opl;epsrad:bly dissohm g dispsingdr bthoskermixingrad adivgrcempewd aThe acti ve

i ngredi e Ginzd IH agﬁl]g rtio%aﬁ) hatr Ca%g ll.cglaaldjluy/an%g ﬁlep\;eﬁlgi ugg% \fc?rtl ve thereof

as descri ed HEFEIH T CO tions by wei ght of

the active i ngxadﬂ@matemyhrteeaqua@jsmldﬁdase %Icﬂroalgﬂycelstmhthnnbmm@ﬂle tilahl et s and

capsul es for tions may be coated as
P mflo tﬁereby Rorm a%oltion of suspensmn colloidal dispersion, emulsion or

liposomal formulation. If desired, the pharmaceutical composition to be
administered may also contain minor amounts of nontoxic auxiliary substances
25 such as wetting agents, emulsifying agents, solubilizing agents, pH buffering
agents and the like, for example, acetate, sodium citrate, cyclodextrin derivatives,
sorbitan monolaurate, tricthanolamine sodium acetate, tricthanolamine oleate,
and other such agents.
Actual methods of preparing such dosage forms are known, or will be
30 apparent, to those skilled in this art; for example, see Remington's Pharmaceutical
Sciences, Mack Publishing Company, Easton, Pa., 15th Edition, 1975 or later

editions thereof.
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known by those of skill in the art in order to nodify or sustain

di ssolution of the active ingredient. Thus, for exanple, they may be coated
with a comoentiviosaB enterically digestible coating, suclrCa8IS2010/062098
phenyl sal i cyl ate, waxes and cel |l ul ose acetate phthal ate. 30Li quid oral
dosage forns include agqueous sol utions, enul sions, suspensions, solutions
and/ or suspensions reconstituted from non-effervescent granules and

ef fervescent prepapglabORsms &%ﬂmlﬁéﬁs%@Jntaﬁlg@a@ﬁ\fe%gi@cﬁ@ﬁnﬁ thgkaadbes. Aqueous
solutions include, for exanple, elixirs an rups. Enul sions are either

oi | -i n-wat er BQOMﬁ@iOQmeahrhebElangam%deamérO@}@}ércle Ywagicemaxbe hydr oal cohol i ¢
prepar at i ons. »RygaaGE bRt I%rxpaeﬁgﬁr&ﬁ@éeeco\eﬁjlaflﬁ&&%r&%% Hidbd Xi rs include
sol vents. Syrup are bconcentrated agueous solutions of a sugar, for

exanpl e, sucr elgled iape attaylhe epnrtternplatad mremma& ingeconmm @AYI8il0000i s a

{ wo- phases sy ShEMLI e i ONEhloifhslL b 808 SREESRY. dfbokiffenl fLTHOT SR

gl obul es throughout another 1T qui arnaéeutlca y acceptable carriers
used in enuIS|onsimmeﬂmmnmhqhQGMSthaqmqﬂsnmemuibﬁ&yﬁhgcag@mmmxmnd

preservat i Vescon ainyg estcI Olgn at argwalli Ceult It}?eaalrtl a)(ld]airoq &:%pttoab a?n usnpendI ng
agents and preserva% VLA el el P accep ubgY’alces used in
non- effervescémﬂ]@ﬂﬁmuhmﬁpa&duﬁe25@ﬁﬁmsﬂmnmthqmnﬂMthokiﬂuad oral dosage

form include diluents weet ener s tt ag Phar.maceutical |y
hocept abl e suBUPERERLS (ol Grpgr BT S PN Wi e const | rut b
into a | 1@ui dphdrdahcedGllg@oipdtitle dnd hatthacarigalyiaccepabidainnstisa sour ce of

car bon dioxidﬁ..#@ Ioriqg gnd flavoring agents are used in ﬁﬂ of the
above dosage fgfifgar lactose-ifce ggjage fros Fop ’& IVG IREEEHINE, TEBYEBINC et hyl

al cohol and S}e’é’lk!d[bse@f@g@ﬂttﬁﬁze@fstaRJheaﬁﬁrrﬂa‘ghés‘{lﬁﬁstbaﬂé}tkUde glycerin, nethyl and
propyl paraben, benzoic acid, sodium benzoate and al cohol Exanples of

non- aqueous | i qui d<Urther PYider 3T arbdTogs BismaGsEtiGalierTRONEPR andidosaghd

cottonseed Oi kormEXAAPES; RfivEmtiegibhisiBe %{%masl fh&%ﬂédﬁ‘e e?e gahd@hnidr, acaci a,
tragacanth, bentonite, and surfactants such as ﬁ% Klene sorbitan

nmonool eal®. Sﬂ@ﬁ@ﬁmﬂﬁgmhggﬁt@mﬁmk1@Géd@@@1®MW%ﬁK%©x§ el | ul ose,
pect i n, -t ragaganh 0y i \EEANMANEAFaL! a@an%‘ﬁﬁse&f%ﬁﬁlﬁﬂmgg@ﬂgérnﬁ f6hbds sucr ose,

syrups, glycerin and artificial sweetening agents Such as saccharin.
Wt t i ng agent srdenoldgigemipe dmyﬂcm@thlsy@rﬂs shelhbistos theatabilitgofr bi t an nonool eat e,

di et hyl ene 2?0r&hi>éﬁ&ls J dﬂ%é‘%@te >3 aC g&&%&% W%geﬁtgbzz%ui’y hei O@E@er Qrgani ¢

acids include citric and tartari our ces of° car de incl ude
sodi um bi car bénueticanil. §ddMﬁmetEpld@naﬂé N\Cdl%‘i |ppg37§§ﬁ@ntlmeﬁf¢¢¢:|m¢te any of the

appr oved (j;el‘tl fdhe ta\{g? ate%l? &‘é@o p %0% gso% 0 Plgﬁ Tml %hee torf]er eof

Flavorlng agen? ural P riavor 8 ex from Iaﬁfs such fruits,
and synthetlchwemdsﬁmmuﬁﬂmnmpmunﬁgewhumﬁkmmadumenmmpheaﬁﬁnt taste
sensati on. l.ution or.sus enS|on

o oxanpl e, PYBIYY SheCuRPabraran agbeaendis gy PPk Ece: s in”

sone enbodlnemb&g@mﬁ@pﬁmiakﬁdebnmangaha$ln capsul e. Such solutlons and the

preparation and 47 Anhydrous pharmaceutical compositions and dosage forms provided

25 herein can be prepared using anhydrous or low moisture containing ingredients
and low moisture or low humidity conditions.

An anhydrous pharmaceutical composition should be prepared and stored
such that its anhydrous nature is maintained. Accordingly, anhydrous
compositions are generally packaged using materials known to prevent exposure

30 to water such that they can be included in suitable formulary kits. Examples of
suitable packaging include, but are not limited to, hermetically sealed foils,

plastics, unit dose containers (e.g., vials), blister packs, and strip packs.
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encapsul ation thereof, are disclosed in U S. Patent Nos. 4,328, 245;

4,409, 239; and 4, 410,545. For a |liquid dosage form the solution, e.g., for
exanpl e, wo 2a11p0b3p8t hyl ene gl ycol, may be dil uted wi th &czafstéioioeavws
gquantity of a pharmaceutically acceptable liquid vehicle, e.g., water, to
be easily nmeasured for 5adm nistration. Al ternatively, liquid or
sem -solid oral fornulations may be prepared by dissolving or dispersing
the active conpoundraPphas@hdeudical M@ggetﬁl%sedr@blk&r @Y §QbSliquid. 'Tgla YaRr i des,
propyl ene egcoI esters (e.g., propylene carbonate) and other such
carriers, anddessuaiosns e tabipts ﬁ%@e%@xaav%ﬁ@d@rlkwg%i‘éhs%eﬁsofuorﬁlhard or soft
gel atin 10capgy|& 86l Sm gs&archlé@%lelozé%md%mgpwcmﬁ didg those set forth
in US. Patent Nos. § 19 and Brie , such fornul ati ons

i ncl ude, but amterlqa@tatekin wg@re@atte@or fillewatado Aputes mgy &c bandpo seftisqlstiovi ded
herein, asdia but not

T ted to 1R SRR Ol MR Y bE R B flon SRR S

pol yet hyl ene gﬂ@n@bmﬁﬁﬁmdmﬂﬂmhwhm@nm@nofmﬁpohgewhm$bmmwgbﬂum¢ 550- di net hyl
et her, polyetthqpetﬁL%FoI 750- di mret hyl et her wherein 350, 550 and 750
refer to the approxi mate average nol ecul ar wei ght of the polyethyl ene

gl ycol, and one oﬂnmbﬂmnambmbmmdamMsmnmUtha&ebuﬁ@&ahgﬂbﬁmﬁmdmmtoIuene

b o, A A0, SO PR BB, AR YAAETE ascor i

20aci d, nml i ccacdodtainSaiedl dte of pioB PGVIN & thgdlicilts, 6Moﬁ@bmrd@pfmsimlalam d and its
esters, and dithiocar ornul ati qns i ncl ude, but are not

amat es. .. Other
limted to, aaﬂlér&u?é&&&égﬁﬁg‘i@ngGIdE}P‘?n&r?sg%idWEi YT R SE T PhaE AR SPTRG] | y
acceptabl e ac @%eﬁ{ a sﬁk&@h@% SochS @datdtink RES® o Wty AEhtONSerdhR cBithg;
phar maceuti cal ﬁnacce t e water-m sci bl e solvents having 250ne or nore

hydr oxyl gr oupdimFertingagsigandypedifigst relepssiogay ExpmplesaiPindae pludeol  and
et hanol . Acet ali§odripgditicteoel 1Y e, gﬁrﬁnagicaﬁt rghﬁc%sﬂe stoﬁmoﬂlaeb&mc@ggyl) acetal s

of lower al kyl aldehydes such as acetal di et hyl acetal . 'Parenteral
admi ni st Fat i ofclatinsoliing aelrsel: n@mlaylemﬁhémee@qud@ae wyospw@@?s on, either

subout aneous! e DLAATHER HAlrdh @iy ke UBAOHRIHCIR Pk s@udpcont empl at ed

herein. Injectables can be prepared in conventional forms, either as l'i quid
sol utions or sagpensyiesum stedrptd, lyenpediusang atghrec ook [¥iblenis ingtnderfos us pensi on

in Tiquid prigg, b9 idEe kh@e, HrcTaGuba &Qﬁmtomﬁi déél}illc%i’g?ﬁ&sgﬁate sol uti ons

and enul si ons al'so’contdin one or nore’exc¢iplents XCI'pi ents are,
for 48 exanpléﬂmmmimch$QHMm@nmdmx®dasedkghysbwumhwm&eﬂhan@gmnmg addi ti on,

I T desi rf(fi t he h%cf s'éca?r%%lloge 58%%%1 ts{)&)ﬁlrg s%a?chl%b){c%gm gﬁ 1%5 & ecfj may al so

contain  nor® OXI € aux Sucti“as wetting or
emul si fyi ng agﬁnw&thMMhmﬁmehﬂﬂgmagemmﬂwkgﬂabuiagmami solublllty enhancers,
and other suc har %lrr};[eﬁlylc%hllﬁgse.a%oloring agents include, for example, any of the
approved certified water soluble FD and C dyes, mixtures thercof; and water
insoluble FD and C dyes suspended on alumina hydrate and advanced coloring or
25 anti-forgery color/opalescent additives known to those skilled in the art.
Sweetening agents include sucrose, lactose, mannitol and artificial sweetening
agents such as saccharin, and any number of spray dried flavors. Flavoring
agents include natural flavors extracted from plants such as fruits and synthetic
blends of compounds which produce a pleasant sensation or mask unpleasant
30 taste, such as, but not limited to peppermint and methyl salicylate. Wetting
agents include propylene glycol monostearate, sorbitan monooleate, diethylene

glycol monolaurate and polyoxyethylene laural ether. Enteric-coatings include

fatty acids, fats, waxes, shellac, ammoniated shellac and cellulose acetate
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5for exanple, sodium acetate, sorbitan nonol aurate, triethanol am ne ol eate
and cycl odextrins. | npl antati on of a slowrel ease or

sust ai nedwpebaagesigyst em such that a constant | evel of PCDABQE 0i062098

mai nt ai ned (see, e.g., U S Patent No. 3,710,795) is also contenplated
herein. Briefly, a conpound provided herein is dispersed in a 10solid inner
matri x, e.g., polynethylnethacrylate, polybutylnethacrylate, plasticized or

unpl ast i ci zed pRAANY. rminema%gsdﬁeludy@aﬁdx%@}a&llﬁws@@@dl%astI ci zed
polyethyleneterephthalate natural rubber, polyisoprene, polyisobutyl ene,

pol ybut adi enecarpeivinstiecibiese, @ﬂﬁ%ﬂ@ﬁ@%@ﬂﬁ&“@@é@%%ﬁm@&bﬁp?WErs silicone
rubbers, pol yghﬂﬁ&@ﬂvﬁhlﬂ%ﬁ?&&% asthls i GARNE fp%%rﬁrQ%%El?asctﬁcPEﬁdﬁg?ﬂ@%en&ydr ophilic

polyners 15such as hydr esters of acrylic and nethacrylic acid,
col | agen, cro§@i$ﬂnkéﬂﬂbbiyV|nyIaIcohoI and cross-linked partially

hydr ol yzeﬁj pol yVI yet &?Flg{ndgor ﬂhg acblﬁlcﬁ 50%%9[9%&%?%21@% RYES caB%leyrrer I c

menbr ane, e.g. ypropy ene/ propyl ene copol yners,
ethylene/ethbemck&haUEmQGQUMymEh8m£@$hﬁbeﬂb¢mnmybmmema@mxﬁdpolyners

silicone rubbers oxanes ne chl ori nat ed
pal yet hyl ene, ROFYbi Iy PR Hise Sy RAaCRn sF AR RLEAr ol POl Ty

acet at e, vinyﬂmdmmamnhh@mudgmymnhyhenamandmmmmﬁyhemmyeummmumtmpmiyethylene
t erepht hal ate

r ubber |chI r ydrl bber et hy. eneIV|nyI al cohol
copolymer, et HYRENG/ VeROP oG ERae Pomirom bR Soap pefbit mang
ethylene1W|nybm&y@bhamﬁbu&ﬂb@b&aﬁr that is insoluble in body 25fl ui ds. The
conmpound di f fuses the a ri.c menbrane ipn.a release rate
controlling step. %ﬂ’ §898¥ﬁ?gﬂ5% fgb 5@;€6ﬁ$8ﬂﬁﬂmdbﬁ%ﬁWﬁﬁa in such
parenteral comaRshldfemsabbse tljlﬁ ghlluidereRaarh aPNfkth 8il S pesidftios, cm)aégére t her eof ,

e

as well as the activity of t conpound and the needs of the su@;ect
Parent eral adHithfosmy gan C@Hta’élfVaflﬂ‘é hsrprisripts gihich medify dhesphypies! do@hefus

30subcut aneouscaehak Dhif %Fb%ﬁlﬂ*)l@rcoﬁﬁfgs%f Sloh ARy oRERPRERL! PRS T oOr
par ent er al adnlnlstratlon include sterile solutions ready for injection,

sterile Wy sevpuadyiesaliebs admigisieredens pyeppeneptedn shvicrpenseady to be
conbi ned Wi t heg, 50l &rg&mhbgtch%hgguﬁl%rHléfhkelﬂgwghﬂg(%&mqgr fioif @b! et s,

sterile suspensions ready infection, 49 sterile I nso ubfe products
ready to be ctrthé pesiye mmwpuadwewﬂr@le@sjlmqetqug@igertt@nd:g@taalrmesstv@n‘fdse

enul si ons. Thg &ghyg&gﬂgﬁgﬁyﬂg%relther agueous or nonaqueous. | f
adni ni stered htraveno y, suitable carriers include physiological saline

or phosphate buf f eFlechcgad materig] PBS)a)soda dniswol with ahe actowstredteriatrgvhieh ckeni ng

20 do not impair the desired action, or with materials that supplement the desired
action, such as antacids, H2 blockers, and diuretics. The active ingredient is a
compound or pharmaceutically acceptable derivative thereof as described herein.
Higher concentrations, up to about 98% by weight of the active ingredient may
be included.

25 In all embodiments, tablets and capsules formulations may be coated as
known by those of skill in the art in order to modify or sustain dissolution of the
active ingredient. Thus, for example, they may be coated with a conventional
enterically digestible coating, such as phenylsalicylate, waxes and cellulose
acetate phthalate.

30 Liquid oral dosage forms include aqueous solutions, emulsions,
suspensions, solutions and/or suspensions reconstituted from non-effervescent

granules and effervescent preparations reconstituted from effervescent granules.
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5and sol ubilizing agents, such as glucose, polyethylene glycol, and

pol ypropyl ene gl ycol and m xtures thereof Phar maceutically

accept ablwovetivobas used in parenteral preparations i nclPaiiaSague62e98
vehi cl es, nonaqueous vehicles, antimcrobial agents, isotonic agents,
buffers, antioxidants, |ocal anesthetics, suspending and di spersing agents,
10enul si fying agents, sequestering or chelating agents and other

phar maceut i caAhMeo%g&moaphﬁmay%ﬁ SAGPR; clixirs and syRRMBIERiIRL aRQURQUS vehicles
i ncl ude Sodium Chloride Injection, R ngers Injéction, |sotonic Dextrose

I nj ection, St eril-waiprereyateriedt i on, Dextrose and Lactated Ringers
I'nj ection. Nonaquepyig.sRAY & &haktete@ NGk & oh Ehyﬂﬁﬂﬂ$§@d oil's of 15vegetable

origin, cottonseed oil, corn oi ,‘sesane‘0| eanut oil. Antim crobial
agents in bacPrarmesutically ageepfablagickiclas il&?derofﬁ@ermnchmmisemm&nmea@dded to

parent er a4 pr@&ﬁ@?&a‘te‘a au&ﬂQW%qupa mlgali n?p(?§§%(%gs%t L o}ﬁ‘Ql ¢h incl ude

phenol s or cresols, nmercuria enz orobut a nethyl and
propyl p- hydr@pyb@n@nrcAacmmbemneasmamﬂmmmymemahwmhbmmahmomwun1chIorlde and

20 benzet honi n1ch|or I agep odlun1chlor|de and
dextrose. Buffé %“?ﬁ%hw énb%%spﬁgcguan (%$PNEFH£E%E |0X|dants i ncl ude

sodi um bi sul f 8h&amatcndedllyapeptabletchesrsinal iudeupions aicmen-ageboocduadsi de.

Suspendi ng and dltq persin gents knclgﬁlF sodlun1c r box p%mgylcelluose,
hydr oxypr opyl “Ht ﬁ@?%@FP RO RETY 'S %?WB@%W%P‘H@H | si fying agents
i ncl ude Bl ysaddopthisic SQpénbiveiatérity arﬂ&ﬁ&):waﬁv@eqhmmh@utlmy%cephslleati ng agent

of netal ions |ncludes EDTA. Pharmaceutical carriers also et hyl
al cohol , pol yS{RPREHESYI BY-C Sﬁnbérﬂv@%togh%%ﬂm%tﬁg "éllq‘}ﬁll S¢i bl e

vehi cl es; andds@sk fobm hyelh @xdifBnts, AVAEOERN Mt ivettdgiadent€ | Eiatfac@icdier | actic
acid for pH adjustnent The concentration of pharmaceutically active

conpound i s adjeaRiple substaness Mead 1 AffgrHgSERNE g@ﬁulsfr RPFEONSHUEH R ve amount to

produce the deghin 61 BRasIMER! iRGhEA re@id REk and D&KL LarlOSGodgPeNds on the
age, MEI? body surface area and condition of the patient or aninmal as is
he

known in kaormg and flavoringhggeptsjpte-udesia af &f thgrebevel dopres it i ons ar e _
packaged 1 an ampeiil & ifidely@fin 3401, B Mohl AIGGH! Exarfihls pr eparat i ons

for parenteral adm nistration hust be sterile, as 1s” khown and practiced in
the art. |1 uptepavatived pcluinglyesvianoerylend plrwyla@mb@r baroic pfigsodumof a sterile

aqueous 550l Ublon.¢A0f ALNEAMACH ¥R KIS HaBll FldARGwe ode of

admi ni stration feri aqueous or y solution or
suspensi on comchidaimeravilacd cotenyead eili Bkanpisexd todlsdging egasgeaiydet 0 pr oduce

the desi 56 d phg}atm ggacfgg{rag%canﬁf Bgn(%mte and surfactants such as polyoxyethylene

sorbitan monooleate. Suspending agents include sodium carboxymethylcellulose,
pectin, tragacanth, Veegum and acacia. Sweetening agents include sucrose,
syrups, glycerin and artificial sweetening agents such as saccharin. Wetting
agents include propylene glycol monostearate, sorbitan monooleate, diethylene
25 glycol monolaurate and polyoxyethylene lauryl ether. Organic acids include
citric and tartaric acid. Sources of carbon dioxide include sodium bicarbonate
and sodium carbonate. Coloring agents include any of the approved certified
water soluble FD and C dyes, and mixtures thereof. Flavoring agents include
natural flavors extracted from plants such fruits, and synthetic blends of
30 compounds which produce a pleasant taste sensation.
For a solid dosage form, the solution or suspension, in for example,
propylene carbonate, vegetable oils or triglycerides, is in some embodiments

encapsulated in a gelatin capsule. Such solutions, and the preparation and
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I nj ectabl es are designed for |ocal and system c adm nistration. In one
10enbodi ment, a therapeutically effective dosage is fornmulated to contain a
concent r avpan11af79a8 | east about 0.01% w w up to about 9PEW/SAN10/062008 €, i n
certain enbodi ments nore than 0.1% w w of the active conpound to the
treated tissue(s). The compound may be suspended in mcronized or other
suitable formor 15may be derivatized to produce a nore sol uble active

product or tOeﬁaﬁﬂ%ﬁnﬁleFHoP‘AFengsclo-Eaﬁmf@SnPa@JntNB@4'39@9115 ian@onkt ure depends
upon a nunber of factors, including the intended node of adm nistration and

the sol ubi I i t yndh410:5c Bapligd desagerierms hesolusign g rfopexaploy @ cl e. The
effective Congﬁpétﬁgéﬁeogwoﬁ nﬁyfbfe'dﬁm@@twﬂgguﬁe@hﬂcﬁaﬁw D@, the synptoms of the

condition and determ ned. 20ActiVve I ngredients provided
herein can bep]a@dmﬂqﬂu‘sctaély@@Febt}blccblqmridblineld 42| wdeletorhs gatlyoncapyedi®r i very
devices tdat gfgiwell,known to those of ordinary skill in the art. Exarrpl es
i ncl ude, but are not qlmted to, those described in U S Patent Nos.

3, 845, 770; 3,916, 8&@@rn8w51361,1€8ﬁ190r SEmEQBl,db@B;formu(}mSnsm&f beqr§add3F3; 25 dosage

fOI‘ITB can be HISS Vln OIpC{IS SIS tl?eac\{vvgron(lzpoﬂt(iorsaﬁgnxl;e € S% SOfgly%Oe or more
active ingredi ant s ol d° %5 ? 0hydroxypro;%tra h FYERT ul ose, ot her

30pol yner nat trlgtmmdegmmpylmrgﬂmatﬁsmsr(egbpmp@&ne mlbumateg‘,arslyﬁlteemh mul til ayer
coati ngs, m croparti I es m cr ospher.es, nati on thereof

Lo L o e RETRRN AR AR Fy s SRR i Rl B SRR T bl
control | e@l- r etgasle siicis.nOthat isenS fdmlawnoﬁscindhht&aﬁosefset@mi inary. mkint | in the

art, 51 includi e ri hed herei be readily sel ected for use
with the acti qﬁ;&%ggﬁé?ﬁd‘g?%%@ %é‘ﬁﬁ}ﬁé}l fﬁrmu ations mcﬁis bﬁb?{? P | ed-rel ease
phar maceut i callmmemuglwe d&)ﬁbéﬁn@ LMPI DRV d&f hordIRaQNAIRPated MEnd-ler apy over

t hat achi eved by their non-controlled counter parts. 5ldeally, the use of an

optimal |y desPgfietkvicanehsel ’éﬂlu?hég a0t himitsd foaf Zofimptionistibal treat nent i s

characterizedgfy %/irn{% ngWnﬁEJEBtr%lyfﬁE%1@&9%@@&@01@%0@%&1&9@eﬁﬁé?d to cure or
control the condition’in a amount ti me. Advant ages of

cont r ol | Y- r epelxabylensrabuaobd 1 bdigmethwbethererdyetivirge glvael 150t dipetyl otfise dr ug,
reduced dosaggLERAUENEY andRsh 1AE TSRS GibBARLE Rl ERIRLLARE Srighfo@ddi L1 on,

10control |l ed-rel ease fornul ati ons can use to affect the tine of onset
of action or thepolyethylene glycol, and one or more antioxidants, such as butylated

hydroxytoluene (BHT), butylated hydroxyanisole (BHA), propyl gallate, vitamin
E, hydroquinone, hydroxycoumarins, ethanolamine, lecithin, cephalin, ascorbic

20 acid, malic acid, sorbitol, phosphoric acid, thiodipropionic acid and its esters, and
dithiocarbamates.

Other formulations include, but are not limited to, aqueous alcoholic
solutions including a pharmaceutically acceptable acetal. Alcohols used in these
formulations are any pharmaceutically acceptable water-miscible solvents having

25 one or more hydroxyl groups, including, but not limited to, propylene glycol and
cthanol. Acetals include, but are not limited to, di(lower alkyl) acetals of lower
alkyl aldehydes such as acetaldehyde diethyl acetal.

Parenteral administration, in some embodiments characterized by
injection, either subcutaneously, intramuscularly or intravenously is also

30 contemplated herein. Injectables can be prepared in conventional forms, either as
liquid solutions or suspensions, solid forms suitable for solution or suspension in
liquid prior to injection, or as emulsions. The injectables, solutions and

emulsions also contain one or more excipients. Suitable excipients are, for
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ot her characteristics, such as blood levels of the drug, and can thus
affect the occurrence of side (e.g., adverse) effects. Most

cont r ol | esoreleasya3f or mul ati ons are designed to initial PgTNSk@ase20a$ anount
of drug (active ingredient) that pronptly produces the desired therapeutic
15effect, and gradually and continually rel ease of other anmpbunts of drug to
mai ntain this | evel of therapeutic or prophylactic effect over an extended

period of timeaniph, qraféersaﬁﬂa di@\’trﬂs;eaglﬁ)cér&'o‘fe@l%b?tﬁlrﬁdditl%ﬂeﬁ dQfredliég in the
body, the drug nust be released fromthe dosage format a rate that will

repl ace the aRtImgccyficalpIPAsEioRYoPe LABBISIF abmanHsesstaEt BHOf #BPHY e body.
Cont rol | ed-re|,£ase00f « %ﬂl{lﬂ%gl%b\éﬁnﬁe?;s%ra?g&’eﬁﬁgopétﬁulg)i?yﬁ% hdsglpd by various

condi tions including, 10 € : enper at ur e, enzynes wat er,
or other p hy s bufifasgic @ gdntsc epkilitare ﬁ@lulmhty@@hqmaﬁmd other such agantscwich as n

enbodi me E&%x&gpqytsom a?&at@%} hﬁ%ﬁcﬁﬂlr&'ﬁ'tﬂ?mér{%‘iafnﬁ}{@&%éaﬂd”f usion, an

i npl ant ab e osnot punp, a trans | posones, or other 25nDdes
of adm ni st r atyadalextkins.sone enbodlnents a punp may be used (see, Sefton,
CRC Git. Ref Bio 4:.20 1987 rgery 88: 507
ot B 98 S 8 ST Bl e

enbodi nent s, p@isganﬂevatoﬁm%mahmmmdmgemgm Sl hata{tm&)mém)mi)ments a
control l ed rel ease s em can | aced in proxjnmty. of the therapeutic
Carger, i e cuSaRGILETITR, B, RESPeBe Pt hint R BRl S hobe  (see,
e.g., GbuMsonsdﬁBdM£ahuAp@gipaymamﬁnaﬁmﬁ@nmfpM&ﬁdﬂﬁeﬂeasam vol. 2, pp.
115-138 (1984 nmhadi nent s, ntrol.l.e ease. deyice is

i nt roduced in%@“&”@ B} wilasfigzedihe VHWF§k’ c.ppstidyg YEP %ﬁﬁﬁﬁF priate i mune

activation or payéthyTBricteréphfifilatcs RattiaPhubBa, o 5iRBByRh& di scussed in
the review by Lan (Sci ence 249: 1527- 1533§?1998% The  act'i ve i ngredi ent

can be di sper Beldb %‘th%{lesl?ﬂh(e&ly longesthytenervinylacgtalg, COP?JUPVﬁ»’éE onsibbRitr v at e,
pol ybut yl net ha&pmhfé{h?lsﬂ&la%t mﬁee’iﬁféa@tmm pBSheRl BREomalopolymdrehl ori de,

plasticized nylon, astici zed thyleneterephthalate S5natural rubber,

pol yi soptene, svélayhxdsmw@ﬁérs 0§@ﬂw1mnéd¢e§r¢érth19épﬂggeé,r?éoss -linked
et hyl ene- vi ”%@19@1!&1?151%01?0@919& &5@%rlakedslsAralmnsdfom@@mngqI %:éilété“%ﬂ'ﬂyl si | oxanes,

silicone carbonat e copol yners, hydrophil'i ¢ pol yners such as hy rogels of
esters of acr yurroamémld)yrmton@cpgl}/m@rlca@i:ldbra@%E lgagelwethzclpmsolmprnmé@ne

pol yvi ny! al cobgly ANl 9RSh PSS, ARG B LYARHR0! YVi ny1 acetate,

that 1s surroun y an
ethylene/vinylacetate copolymers, silicone rubbers, polydimethyl siloxanes,

20 neoprene rubber, chlorinated polyethylene, polyvinylchloride, vinylchloride
copolymers with vinyl acetate, vinylidene chloride, ethylene and propylene,
ionomer polyethylene terephthalate, butyl rubber epichlorohydrin rubbers,
ethylene/vinyl alcohol copolymer, ethylene/vinyl acetate/vinyl alcohol
terpolymer, and ethylene/vinyloxyethanol copolymer, that is insoluble in body

25 fluids. The compound diffuses through the outer polymeric membrane in a
release rate controlling step. The percentage of active compound contained in
such parenteral compositions is highly dependent on the specific nature thereof,
as well as the activity of the compound and the needs of the subject.

Parenteral administration of the compositions includes intravenous,

30 subcutaneous and intramuscular administrations. Preparations for parenteral
administration include sterile solutions ready for injection, sterile dry soluble
products, such as lyophilized powders, ready to be combined with a solvent just

prior to use, including hypodermic tablets, sterile suspensions ready for injection,
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10pol yneri ¢ nenbrane, e.g., polyethylene, polypropylene, ethylene/propylene
copol yners, ethylene/ethyl acrylate copol yners, ethylene/vinylacetate

copol ymerwp 28it/d7enae rubbers, pol ydi net hyl sil oxanes, neoprEsa@oNGidIbEer ,

chl ori nated pol yet hyl ene, pol yvinyl chloride, vinylchloride copolyners with
vinyl acetate, vinylidene chloride, ethylene and propyl ene, iononer

pol yet hyl ene 15terephthal ate, butyl rubber epichlorohydrin rubbers,

et hyl ene/ vi nykteﬁqukolﬁ&eﬁﬂoawm@xtb% @&%lﬂédwlkh AL Rliprdylo al cohol
terpol ymer, and ethyl ene/vi nyl oxyethanol copolyner, that is insoluble in
body fluids. Wsandsierilpenulgmsdihenplugipnsmagi beciiB@ 4qpdonpegnemEosUt er

pol yreri ¢ membr anecl fin ikl ﬂt?é‘veﬁélﬁf‘y GRBBIE ChdAGRIERyTHIGipgT cent age of

active ingredient contalne In suc arenteral 20conpositions is highly
dependent on tdiac speteiitiat Mé’@wdealtnhém@f andgelufjeny copginitgghigkende of t he

"econsti tut ed o o e T i @ B0y B AE UL R Bt Rhp o7 ©°

m xt ures. Thengdwnéhmﬁmbemﬁeobnst|tuted and fornulated as solids or gels.

25The sterile, ly owder I. f ol ving a conpound
provi ded herein, ﬁ%%?m%%ﬁ%g %%?F”“FV@“@%E@G a mnﬁnlpmg%ld%mthereof in a

sui tabl e soIvemhdeIm&oﬁohhen$1mmyme@mb@hmbamnmmmnmmeagmmmBGMnmnproves t he

tabilit th l t of .t wd tituted
Sorution, pr opseBRBn LG Aohdar SERr Bt e hae i bietest nci ude,

but are mdt 36huRiffiegladedts, RGuaRtih®Xi dhalting achihh®sthaptaanabeltkalng agent. In
sone enbodi nents, the excipient is selected fromdextrose, sorbital
fructose, corﬁxﬁvwﬂ SubgNesol . glycerin, glucose, sucrose and ot her

sui tabl e agent. Th@;a&@léé%% d’é&%\%ﬁi@k@iﬂ%ltﬂeBUdlﬁﬁrGhl&i&@an@&mﬁlRﬂhgér@, sodi um
or potaSS|un1Ehosphate or other such buffer known 53 to those of skill in

the art at njephgutis it Pertrostniestion StfiiknVatst Bisctien. Dexgessendn of t he

sol ution foll Q%Qed)umké’@médnbﬂ aNb%u%@E&re&Eﬁﬂ%fe%s%ﬂﬂi tixeNSilgdkgrown t o
those of skill in art "provides the desired formulation. In sone

enbodi neM s, w@tabl@samgm ejtogsed pil.srrmgil, pesprae gihpwst rG2BHed- i nto vials for
I'yophi l'i zat i Oﬁntlg?c%.blé‘['agéntsv‘i'nlbhctéﬁﬁﬂh@bpfuﬁg@thﬁgéoﬂc&%ﬁgﬁ st Mdﬁécp | e, dosages

of the compound. The |yophilized powder can be stored under appropriate
condi tions, stdrreaterdpreppotionspackaged mguriinledpecantainers whedhonadedet ut i on of

this | yophi | i éﬁe%og%\l\gl%golwn{e&u%g %E%%lcbﬁ}h ec%?o!r@dﬁta%f’}ﬂeﬁl?isarﬁ eyl ati-on for

use I n parent ral admnistratio reconstit
p-hydroxybenzoic acid esters, thimerosal, benzalkomum chlorlde and

20 benzethonium chloride. Isotonic agents include sodium chloride and dextrose.
Buffers include phosphate and citrate. Antioxidants include sodium bisulfate.
Local anesthetics include procaine hydrochloride. Suspending and dispersing
agents include sodium carboxymethylcelluose, hydroxypropyl methylcellulose
and polyvinylpyrrolidone. Emulsifying agents include Polysorbate 80 (Tween®

25 80). A sequestering or chelating agent of metal ions includes EDTA.
Pharmaceutical carriers also include ethyl alcohol, polyethylene glycol and
propylene glycol for water miscible vehicles; and sodium hydroxide,
hydrochloric acid, citric acid or lactic acid for pH adjustment.

The concentration of pharmaceutically active compound is adjusted so

30 that an injection provides an effective amount to produce the desired

pharmacological effect. The exact dose depends on the age, weight, body surface

area and condition of the patient or animal as is known in the art.
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10t he | yophilized powder is added to sterile water or other suitable
carrier. The preci se anount depends upon the sel ected conpound. Such anopunt
can be empOrotal7b3z3det er m ned Topi cal m xtures aPETASRPANEHIRS
described for the local and system c adm nistration. The resulting m xture
may be a sol ution, suspension, enulsions 150r the like and are fornul ated
as creams, gels, ointnments, enulsions, solutions, elixirs, |otions,

suspensi ons, tinct-pg&mit- d&@e’iﬁaﬁ?émterﬁl%émran@l%r RS McRagell il é@ﬁﬁﬂo@[&sa viaPrays,
supposi tories, bandages, dernal ggtc es or any % her fornul ations suitable

for topical afhtwnirees with aaccdinel ﬁﬁ%aawa%f%parprﬁgﬁh@@wwaé@n mpsthecept abl e

derivatives tggﬁ@q£lggxmgqgg erlathedas aerosols for topical
appl i cation, such i nh aPatlon (see, e.g., U S Patent Nos. 4,044, 126,

4,414, 209 and 4, %mstazsely,mmacyhn@éthitrb@teaelrlo@@los of pyterdepqueensy of a steroid
USEf U| g tr ?&Et%&tontgfmﬂtg%fnl EWE% 'i)%gl};.l |1§ gr?éf?e%tlveorﬂg&el ocfldlhﬂfnll#ra hma‘) These

formul ati ons m ni stration to e respiratory tract can in the form
of an aerosolAmmhaumdmdmwnfmmsanhshuhnmermbomhmwnarmmmmsbnne 25pomder for

insufflation, al aolr?m an act1V a er1a11 ect crl1as ne; es t nrg{h}c ?l}ardeglreeﬁ SUCh. as
| actose. In suéh %as ?HE parPﬁ cted of f%@‘%% Ut ati on Will, in sone
enbodi nent s, bmnmmmm%mdnmm&NIgeonetrlc di aneters of |ess than 5 m crons,

i n other enbodi ne an 1 nlcr ns. The. c 0 be formul ated
for 1 ocal “or top: clreeufET ey 15 S o ST Bt | on to t he
ski n and1(rrucou@bdsmlﬁaftﬁmmswp@uemyaﬁfeumetdh@geysefornhmtédw@ chamimaof gel s, creans,
and lotions and for n to the eye o ntraci sternal or

i ntraspi nal aﬁﬁFPHQPPEE}M%ﬁ' QTIGHﬁ?WA%gﬁ5¥$8ﬁ%p§”@%ﬁFéﬁﬁ?é?ed for
transdernmal dedriadnyboaitbndl Hiére Rh 0a9NvAL 51 thahdtRB cbpduie (e SreQ6d MUCOSA, Of
for 54 inhal ation therapies. Nasal solutions of the active conpound al one

or in conbinati#s¥#Si t h ot her pharnaceutical |y acceptabl e exci pi ents can

al so be admi ni sterﬂfbcoﬁfa{)umg@lbeastgpeﬁaeﬂtlﬁﬁﬁéraﬂzedtd?%mf aRasiakdrAnrnay contain
an esterified 5phosphonat e conpound dissol ved or suspended in a liquid

carrier, 13 n pary bedéraetizedrio a@d@‘@@s}n@awlu@@ activg proglaet®s &1 Pra@isE rcat i on. The
carrier may conlalon TROtHRIJrik r%ltﬂi@%ﬂ&ﬁré&éﬁ&d@ﬁg&f %&P@f Q¥R

surfactants, absorptlon enhancers Such ecithin or cIodextrln or
pr eser vat i vesincluding the intendiidenesded bdminisHationgad thecﬁgluhﬂllwo ttheoeenrionednded f or

ophthalmc us fir thg?@fecpe% carrier or vehicle. The effective concentration is sufficient for

ameliorating the symptoms of the condition and may be empirically determined.

20 Active ingredients provided herein can be administered by controlled
release means or by delivery devices that are well known to those of ordinary
skill in the art. Examples include, but are not limited to, those described in U.S.
Patent Nos.: 3,845,770; 3,916,899; 3,536,809; 3,598,123; 4,008,719; 5,674,533;
5,059,595; 5,591,767; 5,120,548; 5,073,543; 5,639,476; 5,354,556; 5,639,480;

25 5,733,566; 5,739,108; 5,891,474; 5,922,356; 5,972,891; 5,980,945; 5,993,855;
6,045,830; 6,087,324; 6,113,943; 6,197,350; 6,248,363; 6,264,970; 6,267,981;
6,376,461; 6,419,961; 6,589,548; 6,613,358; 6,699,500 and 6,740,634. Such
dosage forms can be used to provide slow or controlled-release of one or more
active ingredients using, for example, hydroxypropylmethyl cellulose, other

30 polymer matrices, gels, permeable membranes, osmotic systems, multilayer
coatings, microparticles, liposomes, 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,
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10f ornul ated as 0.01% - 10% i sotonic solutions, pH about 5-7.4, with
appropriate salts. O her routes of adm nistration, such as

t ransder msiD 2patoobas, i ncl udi ng i ont ophoretic and el ectr epharsetivocesi ces,
and rectal adm nistration, are also contenpl ated herein. 15Transder nal

pat ches, including iotophoretic and el ectrophoretic devices, are well known
to those of skill in the art. For exanple, such patches are disclosed in

U S. Patent Nggpg §2§0%e 2&8ribddl 1éRn, eAPbe BaddyBeledstl foPuskBithifd actRe 024, 975,
6, 010715, 5, 985, 31 5,983,134, 5,948,433, and 5, 860, 957. For exanpl e,

pharnaceutlcamg6@§a§éﬂqwﬁqﬁhﬂﬂm’ rectal administration are 20rectal
suppositories, capgy 'c@rﬁroﬂ@(ﬂj rdiabl I%aﬁna{cgﬁt aﬁVﬁB@J&sqla% § 8thmo

suppositories are used herein nean solid bodies for |nsert|on into the
rect um whi ch meiirpving dgigfthegapy gyversbal pehieved by dicirmenicentedisil pepngatigarisr  nor e

phar macol pg CEAeLﬂY He KOG aﬁlpo?rih{aﬁﬁhésy n@&fdn‘(r%llé&%[eﬁ&' p?él)éa?agpg h{g‘r maceuti cal l'y

accept abl’'e subst ances Ut supposi tori ases or
vehi cl es and agédintlsrehimentis skarddiiz26bed mimgupaif diug skbstampd esnof bases i ncl ude

cocoa butter (t eob ol el at.i.n, carbo ol yoxyet hyl ene
gl ycol) and aép&'ﬁatofgeﬁgc%ﬁﬂﬂhxc?mhmxgnanﬂnmﬁml%Pqr?@ﬁi%%rldes of fatty

aci ds. Conbi naulvangeodf doheoliedireloass fdrampsionsiyclbe wsaded sAgeint o tho rai se the
melting point of s |tor es include s nacet i Ct a

Suppos tor es iy SRR ke kiter i iy RRLARES conbinedelipdfiEbhoa o

nmol di ng. 10fhe wait@héd-ticas foatiladons U@ﬂ&&lsé@ﬂ’o)&ffed:tﬁhdlﬂﬂe efed iofregtion of S about 2
to 3 gm Tablets and capsul e d atlon e manuf act ured
usi ng the sanﬁthﬁ'f@?‘i?ﬁté@&c? (?H‘Fsh 355%210(982 Vtegtﬂfg gﬁ‘b%f‘ 8?#:5 e same

net hods as fobahg@ﬁgbahuggggh@pmggaﬂbagn1nlstratlon The conpounds provi ded
herein, or pharnaceutlcall%gacce ptabl e derivatjves thereof, may al so be

formul ated to be tMpyceuieliedreleasafamplgtions afg degiged tPé%%%Ydﬁ‘leass:anot her area
of the body oamsmos&%@ﬁwéﬁg@@lew ﬁﬁf;t%m h?ﬁ%a&déghletd@ﬂnﬂ@me iRt hods are
wel | known to those of skill n the art. RI such targeting 5net hods are
contenpl K ed Riechiapd g@ﬁualﬂg@nﬁi pontipaaliyrigleasa of etbefsawiunts ehdrug oML | i miti ng

gx ggzl SEZ of t ﬂﬁ@l@@él Bgth@i%fagﬁg dr pr%ﬁl?ylac%c Qffeot HvélJm?‘extEI?cfeﬁ BErl&pcﬁ“ 1111@ 316, 652,

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. Controlled-release of an active

20 ingredient can be stimulated by various conditions including, but not limited to,
pH, temperature, enzymes, water, or other physiological conditions or
compounds.

In certain embodiments, the agent may be administered using intravenous

infusion, an implantable osmotic pump, a transdermal patch, liposomes, or other

25 modes of administration. In some embodiments, a pump may be used (see,
Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery
88:507 (1980); Saudek et al., N. Engl. J. Med. 321:574 (1989). In other
embodiments, polymeric materials can be used. In other embodiments, a
controlled release system can be placed in proximity of the therapeutic target, i.e.,

30 thus requiring only a fraction of the systemic dose (see, e.g., Goodson, Medical
Applications of Controlled Release, vol. 2, pp. 115-138 (1984). In some
embodiments, a controlled release device is introduced into a subject in proximity

of the site of inappropriate immune activation or a tumor. Other controlled
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6, 271, 359, 6, 253,872, 6,139, 865, 6, 131,570, 6,120,751, 6,071, 495,

6, 060, 082, 6,048, 736, 6,039, 975, 6,004,534, 5,985,307, 5,972, 366,

5, 900, 252y02p 8409834, 5, 759,542 and 5, 709, 874. 10l n sowaSeombo6iopent s,
| i posomal suspensions, including tissue-targeted |iposones, such as
tunor-targeted |iposones, may al so be suitable as pharnmaceutically
acceptable carriers. These may be prepared according to nethods known to

those skill edydifsd BRteAk bre dTRUssEXATM I%Vielvibg%ﬁge? éﬁ&én@yb@:imﬁswy be
prepared as described in U S. Patent No. 4,6522,811. Briefly, |liposones

15such as nul ti9P@kelhe getivedagrediens cymhodispprspemip agelid smpematsy. édtyi ng down
phosphat i dyl P&?&hﬂ%n%ﬁﬁm@ﬂ&§BQ?%&QME&@G&M,?pﬁ%&ﬁ:@@%ﬁﬁﬂ&ﬁ%ﬁ&ﬂ on the
inside of a flask. A solufion of a conpoun prOV|§ed erein in phosphate
buf f ered sal i neyviagRhlpgdedplasticenad nelan.ipdasticigEpa)ycihyleaetdigphthaleiet he f1 ask

shaken v | LG kPG U RRen RS TSGRkl oo are teched
resuspended i pthiAB®:-vinylacetate copolymers, silicone rubbers, polydimethylsiloxanes,

silicone carbonate copolymers, hydrophilic polymers such as hydrogels of esters

of acrylic and methacrylic acid, collagen, cross-linked polyvinylalcohol and

cross-linked partially hydrolyzed polyvinyl acetate, that is surrounded by an outer

10 polymeric membrane, e.g., polyethylene, polypropylene, ethylene/propylene
copolymers, ethylene/ethyl acrylate copolymers, ethylene/vinylacetate
copolymers, silicone rubbers, polydimethyl siloxanes, neoprene rubber,
chlorinated polyethylene, polyvinylchloride, vinylchloride copolymers with vinyl
acetate, vinylidene chloride, ethylene and propylene, ionomer polyethylene

15 terephthalate, butyl rubber epichlorohydrin rubbers, ethylene/vinyl alcohol
copolymer, ethylene/vinyl acetate/vinyl alcohol terpolymer, and
ethylene/vinyloxyethanol copolymer, that is insoluble in body fluids. The active
ingredient then diffuses through the outer polymeric membrane in a release rate
controlling step. The percentage of active ingredient contained in such parenteral

20 compositions is highly dependent on the specific nature thereof, as well as the
needs of the subject.

Of interest herein are also lyophilized powders, which can be
reconstituted for administration as solutions, emulsions and other mixtures. They
may also be reconstituted and formulated as solids or gels.

25 The sterile, lyophilized powder is prepared by dissolving a compound
provided herein, or a pharmaceutically acceptable derivative thereof, in a suitable
solvent. The solvent may contain an excipient which improves the stability or
other pharmacological component of the powder or reconstituted solution,
prepared from the powder. Excipients that may be used include, but are not

30 limited to, an antioxidant, a buffer and a bulking agent. In some embodiments,
the excipient is selected from dextrose, sorbital, fructose, corn syrup, xylitol,
glycerin, glucose, sucrose and other suitable agent. The solvent may contain a

buffer, such as citrate, sodium or potassium phosphate or other such buffer known
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The conpounds or pharnmaceutically acceptable derivatives may be packaged as
articles of manufacture containing packagi ng material, a conpound or

phar mmcewopcallloyordcept abl e derivative thereof provi dedPh@Eruskeno/ostwgeh is
effective for treatnent, prevention or anmelioration of one or nore synptons
of 25the di seases or disorders, supra, within the packaging material, and a
| abel that indicates that the conpound or conposition, or pharmaceutically

accept abl e degq hadeiof Skifl Reheaft at, ht%bH&%uterEHt Rebdeh &t SBAE f1cRAiGY §Nt i on or
anel i oration of one or nnre};%/, t ons of di seases or disorders, supra.

The articles 8f sphtior BEpviedbypleriiiratomerdst Handaiicanditigmdpayh trothesgt eri al s.

SOPackaging MeEGA Alif: iPbroli8R hOuRAEKAGHAGIAN, TAEEURb fitherf gluCts are wel|
known to those of sklei g@ S. Patent Nos. 5,323,907,
5, 052, 558 andr&uloggs@gpn vekbﬁpmr@stlomd pllfmvlﬁﬂa dyqpbélzatpmclEa@1 vigl willt eri al s

I ncl Ude ?m alife 11@9%1n%16%§ QOItBul‘u fed%gaggs mﬁé%% gﬁ)ﬁ& l'lgé’ly HH?@ '.”ha' ers,
punps, bags, vial ers rin bott packagi ng

mat eri al suit pvé&rtorbestageal me@pfwrlmlcamdlmnsmdh it et d ° oot

adm ni strati on, anrdtutrgeat ment. A wide array of fornulations of the conpounds
and conpositi oNns P! provi ded herein are contenplated as are a variety of

treatnents for anyRe:hoﬁﬂmﬁ@n«»ftmqlsqrhﬁimedcle\sdnrmbtedvﬁdﬁémrenjacnolaosages I n human

t her apeuti cs, the Si C determ e the dosa n that is nost
hppr opr 1 at o aBSRa T PEREPeus S PyE e S8R PE ARG accor di ng
to the age, V\Biegjhiphllﬁé(ﬁigﬁvdéf istabigeddb steﬁleevaad‘ﬂdr ohbenitfctatis. Specific to the
10subject to be treated. (e har maceut cal Cgpoﬁc tions, in other

enmbodi ment s, BY6Y ﬂﬂ%@??&%s pala)glﬁd%le‘ﬁ? U W@%fal}ﬁe to about 70 ny
of conpound pelﬁplklbilgg{ewﬁ}n%dbody wei ght per day. Phar maceutl cal dosage unit
forms are prepared to grow de from about 0,01 ng to about
500 mg, 1000 ng or %03 mﬁﬁure%ﬁpﬁeaargfé)weéq%@jfqggmlgcai ?I@rﬁya%m 10 ng to

about 500 ng @imihtBondaht VQulkiRg hBdie May Bk a@olg%ﬂ)mg&ﬂs% Ghui§ssent i al
i ngredi ents per dosage unit form The anount of active ingredient in the

fornul at 1dns preiikethdrey ermulatghpcecams gelp @indnens emylsion spiyEosr event i on or
treatment of @11}gfsslg{1gr%rsu%en9i'8§s BhctHRY %as%éfsmtaagrsde;o@ag qefgauaﬂslépra\ygr y with the

nature and severity of di séase or condition, and the route by which the
active ingr edﬁMDSliOQG%hmdﬁgﬁsﬂ@F@d patthes @@hY efd:i,@refnwﬂems glatgblgéorwi | | al so
vary according t o, fagloksiosPeci fic for each subject depending on the
specific theraf))y (e. g 1herapeutl c or prophylactic agents) adm nistered,

t he severity of th"éhemosmpwts orphageaset,lcaby a@@ptdblt: deomyativdseharafiney of

adm: ni st %@tl Ofe £ umﬁed ag osog%{)r tgééﬁ aﬂ%f on dlgﬁl%?g}éﬂl?lglafflog‘l the paSt

medi cal history o e su j ect. ses Ut &f7 on i ncl ude
mlligram or ms:rPatgnmnsammm 4),ﬂ142(19 aﬁ:t43,€el926m9hlu‘mdiespafe detdsagr am of

sublect o Mo B0y LR ATk B ARer KiTporam Lo
about 30 ml| pgﬁanﬁlmﬂm{@ |'[(1h§§e&him1ﬂé[tﬁ>m fub adrhink@otidn (6 tiRgtirstopetracki | ogram t o
about 10 m 11 a%rbe n th% form 0 anga%raérs%l o(r) golutlonr?or a nebulizer, or as a microfine
25 powder for insufflation, alone or in combination with an inert carrier such as

lactose. In such a case, the particles of the formulation will, in some

embodiments, have mass median geometric diameters of less than 5 microns, in

other embodiments less than 10 microns.

The compounds may be formulated for local or topical application, such

30 as for topical application to the skin and mucous membranes, such as in the eye,

in the form of gels, creams, and lotions and for application to the eye or for

intracisternal or intraspinal application. Topical administration is contemplated

for transdermal delivery and also for administration to the eyes or mucosa, or for
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30about 100 m crogram per kilogramto about 5 m|ligranms per kil ogram.
It may be necessary to use dosages of the active ingredient outside the
ranges diwol2os@d9dierein in sone cases, as wWll be appar ea/useomwioexes of
ordinary skill in the art. Furthernore, it is noted that the clinician or
treating physician will know how and when to interrupt, adjust, or
termnate therapy in conjunction with subject response. D fferent

t her apeuti cal hﬂ&al@ﬁ&ﬁﬁ&ﬂaﬁﬁ@s mﬂ%ﬁmmyof% RRR do%@hﬁi fi00e opéli f ferent di seases
and conditions, as will be readily known by those of ordinary skill in the

art. Simlarl Wm@ﬁ%l@ﬁt“ﬁths%#er Pedrepgeutiepliy pesppiable cheipiagecanalsede or aneliorate
such di sordergdmlgﬁléerédnsuffl cient to cause, or sufficient to reduce, adverse
effects associated wth the conposition provided herein are al so
enconpassed by t heFabewbadieisisiritivadthd prageticnpunostaim Wsséed r equency

10schedul gs. Plga%éteher &mﬂ d?s‘é&lvgﬁr shﬁa Rr%g]ng% g@gg gﬂﬁg%%lt ancﬁ afiosages of a

conposi tion pfrov not é same. For
exanpl e, the dlowlgeuswdmemf@taeroe@l appilciah@l sﬂbjcemer may cdngnin mhu‘telaawl to inmprove

t he prophylactic. or .t erﬁlgl?utl QRO SItI N, Qr it my be

f
decreased to r%eélbscsgmoar?é)ro o @coel i rf%thu?[éc%’ rgthélt aanc%tr?fl ¢dt ar subject is

experi enci ng. lei5h1moc@rctoaextr1e,rdnpcésmtves adm ni stration of the sane

formul ati on provi her ei n peat ed dm nistr t| ons may be
separated by at | et g Fgday FRSGhGE: ARy hTLa 5hY 84 5 a0 a0
days, 451(daysfor£1umﬂfal§le 01%5 ld%yiSQtoﬁc padidas,,pHoAbobt 7D AL Wish agedphiads of Use of

t he Corrpounds%ﬁnd Conposi tions 20Met hods of treating, preventing, or
anel i orating & nore synptons of diseases including, but not limted

to, mgraine, ALS, OB@H@M@§ OMadsnislitEia B SuctPasttfasRitha Pherds, ideis@ingder s,
depre55|on nausea, restless |egs syndronme, insomia, aggression,

Hunti ngt on' s HN&wALEtic Wﬁe@ﬁp@or%ﬁﬂgwﬁss %{lda?faalﬁ@a@ﬂﬂtra&% A8 using the
conpounds and.&Rdskd hQ&s. are provided. In practicing the nethods,

25t herapeutically effective amounts of the conpounds or conpositions, are
admi ni st 8 ed. A soTrﬁﬁﬁévﬁn@éHat‘ér% indediegiiotopheretieid] cAacirprRjiossic dedeflsn t r ansport

usi ng Lhe, COMpRUiS Bl AIRIS i Ane 4RSEH! REANSLES fuciklyfr act i cing the

met hods, therapeutl ca fective anounts of the conpounds or
conposi tions, dtﬂ@@@dlﬂb@@ BayketMNeds 1, 2@ 493 a0, 2@15539561@%56153531; elew3ol,

6,024,975, 6,010715, 5,985,317, 5,983,134, 5,948,433, and 5,860,957.
For example, pharmaceutical dosage forms for rectal administration are

20 rectal suppositories, capsules and tablets for systemic effect. Rectal suppositories
are used herein mean solid bodies for insertion into the rectum which melt or
soften at body temperature releasing one or more pharmacologically or
therapeutically active ingredients. Pharmaceutically acceptable substances
utilized in rectal suppositories are bases or vehicles and agents to raise the

25 melting point. Examples of bases include cocoa butter (theobroma oil),
glycerin-gelatin, carbowax (polyoxyethylene glycol) and appropriate mixtures of
mono-, di- and triglycerides of fatty acids. Combinations of the various bases
may be used. Agents to raise the melting point of suppositories include
spermaceti and wax. Rectal suppositories may be prepared either by the

30 compressed method or by molding. The weight of a rectal suppository, in one
embodiment, is about 2 to 3 gm. Tablets and capsules for rectal administration
are manufactured using the same pharmaceutically acceptable substance and by

the same methods as for formulations for oral administration.
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Al so provided are nethods for antagoni zing the 5-HT2B, 5-HT2A, 5-HT7 and
5-HT2c receptors, D2 and D3 dopam ne receptors and Al and A2 adrenergi c 58
recept or swonng7931@ conpounds and conpositions, descri bedThsSe@ion620p%€
practicing the methods, therapeutically effective anbunts of the conpounds
or conpositions, described herein, supra, are adm nistered. Al so provided
are nethods for agoni zing the 5-HT1D, 5-HT113 and 5-HT1F 5receptors using

the conpounds and £RMAPLEARPRVRE RElREG PhefRicButichily REGRIHICT Ng t he net hods,
t herapeutically effective amounts of the conpounds or conpositions,

descri bed her é¢riyatieplirascofapay dprierfpranudatedto be fargenfeo 8 pRGERIAEHEY. conpounds

of Formula (I ' : vat es t hereof
wherein: Rl i gecfﬂct:{%f %ﬁ?théerﬂ%%l :df{hg )Sgi}?ﬁﬂllﬁs%g}e ?v&@é&%)&ﬁ%f%iﬂ{yos?% Cl-C4)
per f | our oal kylargeReg msthaflsare weld ki todhase obdkidyin theary | All sighsrgatinged acyl ,

"am - ~eozribgs BOREHAEE bR B BB IR g R ar e
i ndependent | ynén/dmoge rxargdest e targating fletiods seday.dr, 0ky. Perentiéoshoxy ; R5 is
Bg?; ogen. | %p‘ﬁ%@ ?%?4@5%’ RSN Lé#’d 8958 &2, T30 36K 139576, Slaf3h 1,

6,071,495, 6,060,082, 6,048,736, 6,039,975, 6,004,534, 5,985,307, 5,972,366,

5,900,252, 5,840,674, 5,759,542 and 5,709,874.

10 In some embodiments, liposomal suspensions, including tissue-targeted
liposomes, such as tumor-targeted liposomes, may also be suitable as
pharmaceutically acceptable carriers. These may be prepared according to
methods known to those skilled in the art. For example, liposome formulations
may be prepared as described in U.S. Patent No. 4,522,811. Briefly, liposomes

15 such as multilamellar vesicles (MLV's) may be formed by drying down
phosphatidyl choline and phosphatidyl serine (7:3 molar ratio) on the inside of a
flask. A solution of a compound provided herein in phosphate buffered saline
lacking divalent cations (PBS) is added and the flask shaken until the lipid film is
dispersed. The resulting vesicles are washed to remove unencapsulated

20 compound, pelleted by centrifugation, and then resuspended in PBS.

The compounds or pharmaceutically acceptable derivatives may be
packaged as articles of manufacture containing packaging material, a compound
or pharmaceutically acceptable derivative thereof provided herein, which is
effective for treatment, prevention or amelioration of one or more symptoms of

25 the diseases or disorders, supra, within the packaging material, and a label that
indicates that the compound or composition, or pharmaceutically acceptable
derivative thereof, is used for the treatment, prevention or amelioration of one or
more symptoms of the diseases or disorders, supra.

The articles of manufacture provided herein contain packaging materials.

30 Packaging materials for use in packaging pharmaceutical products are well
known to those of skill in the art. See, e.g., U.S. Patent Nos. 5,323,907,
5,052,558 and 5,033,252, Examples of pharmaceutical packaging materials

include, but are not limited to, blister packs, bottles, tubes, inhalers, pumps, bags,
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R8 is hydrogen, (Cl-C4) alkyl, substituted (Cl1-C4) al kyl, benzyl or
5substituted benzyl; RO is (Cl-C4) al kyl or benzyl; R10 is hydrogen, OH,
=0, (Cl- 4P 2aikyh313(Cl-C4) substituted al kyl, OORR108 ®CTASANRDIEDRE 10;

R11 is hydrogen, OH, =0, (Cl1-C4) alkyl, (Cl-C4) substituted al kyl,
10-0O2R111 or -CONR112R113, R12 is hydrogen, OH, =0, (Ci1-C4) al kyl, (Cl-C4)
substituted al kyl, OO2R114 or -CONR115R116; R13 is hydrogen or hal ogen;

R101-R116 ar eviamd@o%mé@snmﬁg&yg&ggseand l[ylf)xékagfng%wnrap@uﬁgu@kdfxl acyl, 15
substituted acyl, aryl, substituted substituted aryIaIkyI

het er oal kyl , 8tséadi fpm%wn@tl@m&yéwwe Qf@ﬂ@r%%rrawn a@aw@mepwewdqet eroaryl,

heteroarylalk StR$dio 9 or 2; niso,
1, 2or 3; 20pro§+aggftha \Jﬁﬁfﬁk&ﬁ%@ﬁ&ﬁaMHéh%%knmﬂﬁﬂ%%g&gﬁ%nﬁ%g are hydrogen

and R6 Rl i sontemplatkd g8 are praveteddreptmentsipreany Riscasadr RSorderalesaibedy| |, R2, R3,
R4, R10, R11,, R12 and R13 R12 Ril

Dosages

In human therapeutics, the physician will determine the dosage regimen
that is most appropriate according to a preventive or curative treatment and
according to the age, weight, stage of the disease and other factors specific to the

10 subject to be treated. The pharmaceutical compositions, in other embodiments,
should provide a dosage of from about 0.0001 mg to about 70 mg of compound
per kilogram of body weight per day. Pharmaceutical dosage unit forms are
prepared to provide from about 0.01 mg, 0.1 mg or 1 mg to about 500 mg, 1000
mg or 5000 mg, and in some embodiments from about 10 mg to about 500 mg of

15 the active ingredient or a combination of essential ingredients per dosage unit
form. The amount of active ingredient in the formulations provided herein,
which will be effective in the prevention or treatment of a disorder or one or more
symptoms thereof, will vary with the nature and severity of the disease or
condition, and the route by which the active ingredient is administered. The

20 frequency and dosage will also vary according to factors specific for each subject
depending on the specific therapy (e.g., therapeutic or prophylactic agents)
administered, the severity of the disorder, disease, or condition, the route of
administration, as well as age, body, weight, response, and the past medical
history of the subject.

25 Exemplary doses of a formulation include milligram or microgram
amounts of the active compound per kilogram of subject or sample weight (e.g.,
from about 1 micrograms per kilogram to about 50 milligrams per kilogram, from
about 10 micrograms per kilogram to about 30 milligrams per kilogram, from
about 100 micrograms per kilogram to about 10 milligrams per kilogram, or from

30 about 100 microgram per kilogram to about 5 milligrams per kilogram).

It may be necessary to use dosages of the active ingredient outside the

ranges disclosed herein in some cases, as will be apparent to those of ordinary
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O RO R8 are hydrogen and R6 isOthat: R7 is not nethyl, R8 is not hydrogen
and RO is not benzyl are used to treat mgraine. In other enbodinents,
5conpoundsoabiifoeiml a (1), supra, antagoni ze the 5- HT2uPCPAB2M026209%- HT7
and 5-HT2c receptors, D2 and D3 dopani ne receptors and Al and A2 adrenergic
receptors. In still other enbodi nents, compounds of Fornula (1), supra,
agoni ze the 5-HT1D, 5-HT113 and 5-HT1F receptors. In other enbodi nents,

conpounds of &afi fhaak.! FurteRhdrdit is b0l dnaPihe SRkiLion OMéAfl SiysRfansol vat es
thereof wherein: RL is (Cl-C4) al kyl substituted (Cl- al kyl or (Cl-C4)

per f | our oal kyWill know how gl whenzge ipjarrups adjgsti qrieranatg tksrﬁpy laéymun%l@bst i tuted
acyl, halo, hg,qg Qb Ydspogyibsti tuted heteroal kyl, -NQ2, -N3, -OH,

- S( 0) kRi oo, - B NRlO%RlOS 15- OONR104R105, -002R106 or -02CR107;

R3 and R4 are |nde@éﬁ@hthm}apwmlb’géf@ctl\d‘emoemﬁUmvbf?lamdiC@?le foydr oxy or

(1 0n) " y) irHlE B sh&oeflon® S Blechdtbubo BEHGOW RRIEY | e ©

(Cl1-4) al kyl skibenthy krt.oSinbedpstmduats edfibentzy preved, managClre@y al kyl or

benzyl ; ameliorate such disorders, but insufficient to cause, or sufficient to reduce,
adverse effects associated with the composition provided herein are also
encompassed by the above described dosage amounts and dose frequency

10 schedules. Further, when a subject is administered multiple dosages of a
composition provided herein, not all of the dosages need be the same. For
example, the dosage administered to the subject may be increased to improve the
prophylactic or therapeutic effect of the composition or it may be decreased to
reduce one or more side effects that a particular subject is experiencing.

15 In certain embodiments, administration of the same formulation provided
herein may be repeated and the administrations may be separated by at least 1
day, 2 days, 3 days, 5 days, 10 days, 15 days, 30 days, 45 days, 2 months, 75

days, 3 months, or 6 months.
Methods of Use of the Compounds and Compositions

20 Methods of treating, preventing, or ameliorating one or more symptoms
of diseases including, but not limited to, migraine, ALS, Parkinson's disease,
extra-pyramidal disorders, depression, nausea, restless legs syndrome, insomnia,
aggression, Huntington’s disease, dystonia, parsomnia and hyperlactinemia using
the compounds and compositions are provided. In practicing the methods,

25 therapeutically effective amounts of the compounds or compositions, are
administered.

Also provided are methods for regulating serotonin transport using the
compounds and compositions described herein. In practicing the methods,
therapeutically effective amounts of the compounds or compositions, described

30 herein, supra, arc administered.

Also provided are methods for antagonizing the 5-HT,p, 5-HT»4, 5S-HT7

and 5-HTc receptors, D2 and D3 dopamine receptors and A1 and A2 adrenergic
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R10 is hydrogen, OH, =0, (C1-C4) alkyl, (Cl-C4) substituted al kyl, OO2R108
or - CONR1O9R110, R11 is hydrogen, OH =0, (Cl1-C4) alkyl,
(Cl-C4) swb=pitarpad al kyl, 10-0O2R111 or -CONR112R113, RCZ/USg01062008en, OH,
=0, (Cl1-4) alkyl, (Cl-C4) substituted al kyl, OO2R114 or -CONR115R116; R13
i s hydrogen or hal ogen; R101-R116 are independently hydrogen, alkyl,
substituted al kyl, acyl, 15 substituted acyl, aryl, substituted aryl,

aryl al kyl, SUFb%Eﬂt@ﬂs'hﬁﬁlg ﬁl"elébﬁb&bﬁhs aﬂa%ﬁ.tb@ﬁhml deseﬂb% hidut edphatsieoal kyl ,

het eroaryl substi tuted heteroar eroarty or substituted

het er oar yl al k{ie:meslnds, Iéhqr@eetlcallwée%we ﬁ@@@tsthpozwroé used to treat or
prevent ALS, E@[ﬁlggs{%gpdgscqbéﬁé% sEhT A Pyhidllcdal disorders, depression,
nausea, restless legs syndrone, 1 nsomia, aggression, Huntington's disease,
dystoni a, parsormlélsan@VMyéeﬂeI%hqdﬁémaaomllmg ﬁéﬁTlerﬂaHalmdﬁsHTmorrpounds of

F ! . -HI7 5= HT?2
UL 8 (4D S AR RSy T g T2
receptors. | ntlretmdthods;tthmapeamﬁgieffmﬂvs ﬁmolmm“)fllhﬂj@anoulﬁbronul a (1), supra,

agoni ze the 5- HT1Dtlon H chbedq}erelnlng 5 recn[l) trered n some enbodi nents,
conpounds of For s(Ifts) in He a(r?? BorSal t s, hydrates or sol vates

t her eof wherein: In some embodiments, compounds of Formula (1), infra:

)
10 or salts, hydrates or solvates thereof wherein:
Ry is (Ci-Cy) alkyl, substituted (C;-C4) alkyl or (C;-C,) perflouroalkyl;
R, is alkyl, substituted alkyl, acyl, substituted acyl, halo, heteroalkyl,
substituted heteroalkyl, -NO,, -N3, -OH, -S(O)xR100, -OR101, -NR102R 103,
-CONR; R 105, -CO2R 196 01 -O2CR07;

15 R3 and Ry are independently hydrogen, deuterium, fluoro, hydroxy or
methoxy;
Rs is hydrogen, (Cy-Cs) alkyl, substituted (C;-C,) alkyl or (C;-Cs)
perflouroalkyl;
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Rl is (C1-C4) alkyl, substituted (CL-C4) al kyl or (Cl-C4) perflouroal kyl;
R2 is alkyl, substituted al kyl, acyl, substituted acyl, halo, heteroal kyl,
substi t utwo 2bategpmal kyl , -NO2, -N3, -OH, -S(0)kRi oo, -ORCOAIS2018MREDIR103,

- OONR104R105, -O0Q2R106 or -02CR107; 10R5 is hydrogen, (Cl-C3) alkyl,
substituted (C1-C3) alkyl, or (Cl-C3) perflouroal kyl; or R7 is (Cl-C4)

al kyl'; 15R8 is hydrogen, (Cl-C4) alkyl, substituted (Cl-C4) alkyl, benzyl
or substituted benzyl ; R9 irg, (C1-C4) aIR I or benzyl; R10 is hydrogen, OH,

=0, (Ci1-4) al kyI (Cl ub tituted , 0C2R108 or - CONR109R110; R11
i s hydrogen, OH =0, (di‘l(l Ryl Rio 1- )”substl tuted al kyl, OO2R111 or
R1

-CONR112R113, 5R12 is hy,@ O—| HOO NC1- C4) al kyl, ,@;L C4) substituted
al kyl, OO2R114 or - F& dro n_or haI

R101-R116 are mdependg ﬂbog@ Wl\ﬂéd fkyﬁ acyl ,
substituted acyl, aryl, st ut ed~ar 8ar yl o g |tut ed aryl al kyl ,
10het er oal kyl , subR¢idt ut ed et er eoal kyI heteroary 2Bp%t i t uted

het er oaryl , heteroaryl al kyI or substituted heterQ? Hbkyl ; and

Br

W X on

OCO( CHZ)SCHS H or Br ;

R7is (C1-Cy) alkyl;

Rs is hydrogen, (C;-Cy) alkyl, substituted (C;-C,) alkyl, benzyl or

5 substituted benzyl;
Ry is (Ci-Cy) alkyl or benzyl;
Ry is hydrogen, OH, =0, (C;-C,) alkyl, (C;-C,) substituted alkyl,
-CO2R 05 or -CONR9R110;

Ru1 is hydrogen, OH, =0, (C,-C,) alkyl, (C;-Ca) substituted alkyl,

10 -COzR 111 or -CONR 2R 13,

Ry2 is hydrogen, OH, =0, (C;-C,) alkyl, (C;-C,) substituted alkyl,
-CO2R 114 or -CONRy15R 563

Ry3 is hydrogen or halogen;

Rio1-Ri16 are independently hydrogen, alkyl, substituted alkyl, acyl,

15 substituted acyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
heteroalkyl, substituted hetereoalkyl, heteroaryl, substituted heteroaryl,
heteroarylalkyl or substituted heteroarylalkyl; and

kis0,1or2;
nis0,1,2or3;
20 provided that when R, R3, Ry, Ryg, Ry1, Ry» and Ry3 are hydrogen and Re
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k is 0, 1 or 2; nis O, 1, 2 or 3; are used to treat or prevent ALS,
Par ki nson' s di sease, extra-pyram dal disorders, depression, nhausea,

restl ess wegstigysisone, i nsomia, 15aggression, Hunti ngPomUS2ai0®ense,
dystonia, parsomia and hyperlactinem a. In other enbodi nents, conpounds of
Formula (I1), supra, antagonize the 5-HT2n, 5-HT2A, 5-HT7 and 5-HT2c
receptors, D2 and D3 dopam ne receptors and Al and A2 adrenergi c receptors.
In still other enbedimenis);, compounds of Fornula (11), supra, agonize the
5-HT1D, 5-HT1B and 5- HT1F receptors. 20Conbi nati on Therap The
conmpounds and conpdysyidedthat vedics & 68ERs #e sty ﬁaﬁa%&b&ué&oﬂnﬁ Rizonbi nati on
with one or nore other active inggedients. In certain embodinents, the
conpounds may be adm nistered in gonmbjnation, or sequentially, w th another
t herapeutic agent. Such ot her Ruoh€rapetti ¢ agents include those known for
25treatment, prevention, or anghi tion of one or nore synptons associ ated
with mgraine, ALS, Parkinson' s extra-pyram dal disorders,
depression, nausea, restlessgrlggsN one, insomia, aggression,

Hunti ngton's di sease, dystoni ar~pardemi a and hyperlactjnenia. It should be
under st ood t haie hadipeeanand&slie conbPnat i ohtoR7 ¥ mel BethoRni§oB30and

conposi tions RpyRYi&edd Re{GloMb M- 1RrOREd B trddPhfrffe. LIRStHRPANS dih&kapeut i ¢
agents and optionally one or nore further pharmacol ogically active

subst ance® ar eorgpysiloeFermyly (heupiat Hitagopiae ths Sdpbsof-Hilkve SgFbgeht di scl osure.
In sonme enbodipen %m%l LA r.Qvi herein are
adm ni stered gﬁfg?k%et%gﬁ%% sequ@ﬂ%m?%q?%gggﬁéhévq%%f%égﬁﬁg??onal active

i ngredi ents. racebrsulndstillother babedwients covpoundaet Fompule ()t abtaeagroirbi nat i on of

t he conpounds dcoNPESi t I ONS Pr QVi herein may be used wi th ot her
agents to 5agg%$§g??2§?§¥3%ﬁ?ﬁ%gﬁgéggﬁ e receptors nentioned above.

Finally, it shoul dink¢henombatlimb@s, comprmdaper antler(hauiwe ways of i npl enenting
the present invention. Accordingly, the present enbodinents are to be
considered as illustrative and not restrictﬁye, and the invention is not to
be limted to the details given herein, may be nodified within the
scope and equi val ents of the 10appended cljains. Al'l publications and
patents cited herein are incorporated g ef grgnce in their entirety.

10 )
or salts, hydrates or solvates thereof wherein:
R is (Ci-Cy) alkyl substituted (C;-Cy) alkyl or (C;-C,) perflouroalkyl;
Ry is alkyl, substituted alkyl, acyl, substituted acyl, halo, heteroalkyl,
substituted heteroalkyl, -NO,, -N3, -OH, -S(O)xR100, -OR101, -NR102R 103,
15 -CONR 4R 195, -CO2R 106 OF -O2CR197;
R3 and Ry are independently hydrogen, deuterium, fluoro, hydroxy or
methoxy;
Rs is hydrogen, (Cy-Cs) alkyl or (Cy-Cs) perflouroalkyl;
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The foll ow ng exanples are provided for illustrative purposes only and are
not intended to limt the scope of the invention. 15EXAMPLES Exanpl e 1:

Pr epar at iwo 20f1/a79318t hyl - di hydr oer got am ne ( MAPO057) PCT/UST@0M6208 ut i on
of sodiumnetal (2.05 g, 89 1 mml) in liquid amonia (200 nmL) under N2 at
-78 C was added a solution of absolute ethanol (30 nL) in 20anhydrous

di ethyl ether (40 mL) dropwise within 30 mn, whereby the initially dark

blue solution is decolorizegd, D hydroeggptam ne (5.20 g, 8.90 mml) was
subsequent|ly added to the r ac i on mxt re, The reaction mxture was
stirred at - 78 C untiIRig Bri 8o~} s§ol Ved conpletely and a sol ution of
methyl 1odide (2.77 nmLyod 5 nmol ) yon a hydrous di et hylyether (10 i) was
added dropwi se within 15, Pt er ' H,D 30 qinjat (g8 C the clear

sol ution was carefull )R7 mamq%?b Rshe :EMNUr eNE)eI ow -30 O and
t he ammoni a was evapor at un r a paryidfe vac EE Igmau ning yel |l ow
residue was 5 diskofved iPa mixture & met hyl ené I-E)(";:)rlsde (200 nL) and
saturated agueous NaHCO3 (150 nlL). The organi c phasemes washed with an
aqueous NaHCCB, bri ne, d,\rji ed over Na2SO4, concentfated, and evaporated in
vacuo. The residue was puyrified by col n hreHrat og WwBwce (silica gel,
40 g, 95:5 nets tony- 887 Me0 t a d 1-net '&- hydr oer got am ne
(3.50 g, 67% ak_an 10 oftf - whis Rp” 216- 218 C] 11K9HNMR (300 MHz,
CDC13) 6 7.42 (dOCPLCHeGHHz 1H), 7H39 (s, 1H) ,0r7. 28-Br 12 (m 5H), 6. 92 (d,
J=7.0 Hz, 1H), 6. 9 Hz, 1H), 6.55 (d, J= 1.6 Hz, 1H), 6.43 (s,
1H), 4.72 (t, J= s ?-g C”%ﬁﬂkyl’s 76 (s, 3H). 3.70-3.46 (m 4H). 3.38 (dd, J=
14.7, 4.3 Hz, 1H), Rg’slslaﬁdr()ghﬂ (Q=C,1dIkQ, substitutelt (CAE) a1kl bdhzfor J= 10.4, 2.3
Hz, 1H) 97 Hz, 1H), 2.80-2.65 15(m 3H), 2.49 (s, 3H), 2.43
(t, J= 1134 ‘gbsﬁ‘ﬁ&edbﬁn% 2.21 (m 1H), 2.17-1.95 (m 3H), 1.85-1.62 (m
2H), 1.57 (s, 3H) ;RHPLG-OFali&h (A1, ESI M5 nmiz 598 [ C341- 139NS05 i ] +.

%i‘[‘pnlatehii ] Qigﬁg'dfggoo hacki O 3 28, LSRR 0, ¥ \hstituted aky L,
-COzR 03 or -CONR0oR 10,

Ru1 is hydrogen, OH, =0, (C,-C,) alkyl, (C;-Ca) substituted alkyl,
10 -COzR 11 or -CONRy 2R 13:

Ry2 is hydrogen, OH, =0, (C;-C,) alkyl, (C;-C,) substituted alkyl,
-CO2R 114 or -CONRy15R 563

Ry3 is hydrogen or halogen;
Rio1-Ri16 are independently hydrogen, alkyl, substituted alkyl, acyl,

15 substituted acyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
heteroalkyl, substituted hetereoalkyl, heteroaryl, substituted heteroaryl,
heteroarylalkyl or substituted heteroarylalkyl; and

kis0,1or2;
nis0,1,2or3;

20 are used to treat or prevent ALS, Parkinson's disease, extra-pyramidal
disorders, depression, nausea, restless legs syndrome, insomnia, aggression,
Huntington’s disease, dystonia, parsomnia and hyperlactinemia. In other
embodiments, compounds of Formula (I), supra, antagonize the 5-HT,p, 5-HT)a,

5-HT7 and 5-HT»c receptors, D2 and D3 dopamine receptors and Al and A2
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A FLI PR assay was conducted to nonitor agonist selectivity for

1- met hyl - di hydr oer got am ne agai nst the 5-HT2B receptor. The assay was
conpl et edwai2oti/amiei ght point, 4 fold serial dilution secras2eoasiopng wth
10 [tMconcentration to obtain full dose response curve. Percentage
activation val ues 25were determ ned for 1-nethyl-di hydroergotam ne on the
5-HT2B receptor. Agoni st selectivity was determ ned upon initial addition
of for 1-nethyjedi-fydicanbgotAmiNect %b&manmoﬁpémm mc@mmagybatl on at 25
C. Fol |l owi ng compound incubation, reference agonists were added at ECso.
Agoni st per cefragecantd thaditdno.det Brmnt atHOnEcomee obt ai ned by assayi ng
301- et hyl - di hydr ogrgQt ambaEmand cBﬁE@Jn%E‘SMQmE%&HE@% control for the
5-HT2B receptor. The assay was per or med rofilerTM Service
Laboratory, St. Charles, MO, MIlipore, Inchs The data is summari zed
in FIG 1 which iIIustrates pot ent agoni s "dﬂ the 5-HT2B receptor for the
al pha- Me- 5HT experinental control (known potent agonist of EC50 of 0.20 nM
and pergolide (EC50 of 10 nM a conpound thdrawn fromthe market due to
cardi ovascul ar safety concerns. Ergotam n& 5EC50 of 160 nM and

di hydr oergot am ne ((EC50 of 260 nM are sal orders of potency | ess
potent that the control and pergolide, /buyy_afe still agonists. Inportantly,
MAPOO057 (1 met hyl - di hydr oer got am neR,®hews flo agoni st activity.

Exanpl e 3: Conpetitive antagonization of tye™k;,HT2B receptor with

1- met hyl - di hydr oer got am ne 10A FLI PR assawaas *conducted to nonitor

ant agoni st selectivity for 1-nethyl-di hydroergotam ne agai nst the 5-HT2B
receptor. The assay was corrpl et ed vvlth an (ei ght point, 4 fold serial

dilution series startlng % conﬁc 1gtratlonto obtain full dose
response turve. Pef'dalit bagatFWﬂSB%V eHReTEl VAL er e det er mi ned for

1- net hyl - di hydr oer ROk a0j-0§ alkgl, tsﬁtsuﬁtebrfelscn)ambmcl Cloptlageuniydt percent age
i nhibition determ nati &ﬁyﬁéV\ere

S

1- met hyl - di hydr oer o't Al heubsigte é 1S|‘1‘é“‘t“ﬁ%da%ﬁ[;gﬂ€01}?ﬁr%lk>ﬁ&’or the 5-HT2u
receptor. TheS@gﬁt@%da@l@%m'%sl\upgLﬁpt@gds@y)kﬁ?(payﬁ[opf_}qugﬁr M Service
Laboratory, St. Charles ore, Inc. The data is summarized in FIG
2 which il ustCNR R0 Ecfdrlics 8h-QARewit i vity 20wi th i ncreasi ng
concentrgjions of g nd o738 91, bh@t, _dYAP0057

(1- et hylﬁt di hydr oer ggtﬁgé}n}‘%ee (dI?}S@“ ygﬁig@%@%& 1t@% gn%/)@'ant agoni st at the
5- HT2B r ecept berflouroalkyl;

Rg is , OCO(CH,)gCH3
~§CH,OH
o OH OH Br
\EJJ\NL/O/ OH
H or Br ;
R7is (C1-Cy) alkyl;
15 Rs is hydrogen, (C;-Cy) alkyl, substituted (C;-C,) alkyl, benzyl or

substituted benzyl;
Ry is (Ci-Cy) alkyl or benzyl;
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Exanpl e 4: Agoni zation of the 5-HT2, receptor with

1- met hyl - di hydr oer got am ne 25The assay was perfornmed anal ogously to the
assay deswoi2bad7p313Exanpl e 2. Pergol i de, di hydroer got amPo@/USsuomboppt an and
MAPOO57 (1-net hyl -di hydr oergot am ne) have no agonist activity at the 5-HT2,
receptor while al pha-Me-5-HT (EC50 of 45 nM and ergotam ne (EC50 of 5
'LIM have significant agonist activity at the 5-HT2, receptor.

Exanpl e 5: Conpetigj, \(Sehy’amgegmaaj '(@ﬂCBBlkB/hQCﬁCMgbstlﬁ@éﬂeam}@r W th

1- met hyl - di hydr oer got am ne The assay was performed anal ogously to the assay
described i n EQifpiser -GONPerfyol i de (1 C50 of 51.1M, di hydroergotami ne (1 C50

of 280 nM and SMQEQQSS%,ng;g ellﬂé_l_oliggh@grag@,[g@t@msmf-mmlug?ﬁ@( wWf 460 nM are

signi ficant antagonists rece e sumatriptan has no
ant agoni st actQQthy OatC@Iﬁ%uBllHTz receptor. Exanpl e 6: Agoni zati on of

t he 5- HT?I recept 015% \r{glb@ﬁéeﬁﬁw&é@?é\kg%ggndu A Gel h, based assay

(cAMP no ation w det ectv’ d'to noni'tor agoni st
activity of te(é@zRG@rmpeﬁZ@ﬁ@Bualust he 5-HT1A receptor, summarized in FIG 3.
Test conpounds were s daI I%moln]a ut ed to provide a wi de concentration range
sufficient to cal cuf St EES "cAMP concentration was deternined and
results are expresR@dRagaramiepanéattlydfydtolgal,aﬂmt, pdistitued ptkys ectlo 100 15nM

8- OH- DPAT (con oni st - di r oer.got am i spl ayed a stron
agoni st acgi vF‘iLtS? ?% )E(%ﬂ) ti%teiﬁ}f“’ arylaw’%@&ﬁ&#‘geg@ry%ﬁ?ggoﬁi zgti on of t hg
5- I-Ecr7 reg«apt OhetWoﬁlhyllsdﬂSEtﬁtht}éﬂ Hethry@bﬂk;g,r}@c&r@m?lgﬁbsmgd heuleroiggtsasza%/ was :

per fornme ana ous e assa esc ed. in anpl e nt agoni s
activity of t roglg;l%@(ﬁ, %ﬁtutfcﬁ Oar-rPfl‘?ka’E tor, using serotonin as a
control reference agonist2; was neasured. The results are summari zed in FIG

4. Test conpounds were serially diluted to provide a w de concentration
range sufficient tdSdal-cAfra aeiessigo eHer prEent 'd SafakisspPredsad: as a per cent

of the controbxife5RaRaR diRrdR01Mssish AHatith r}esﬂ%ss(rr}% thdrgmwﬁlsroﬁﬁtag ot am ne
di spl ayed a strong 25ant agoni st activity wt

aggression, Huntington’s disease, dystonia, parsomnia and hyperlactlnemla In

other embodiments, compounds of Formula (II), supra, antagonize the 5-HT,p,

5-HTs4, 5-HT7 and 5-HTyc receptors, D2 and D3 dopamine receptors and Al and

A2 adrenergic receptors. In still other embodiments, compounds of Formula (II),

supra, agonize the 5-HTp, 5-HT, and 5-HTr receptors.

20 Combination Therapy
The compounds and compositions disclosed herein may also be used in
combination with one or more other active ingredients. In certain embodiments,
the compounds may be administered in combination, or sequentially, with
another therapeutic agent. Such other therapeutic agents include those known for
25 treatment, prevention, or amelioration of one or more symptoms associated with
migraine, ALS, Parkinson's disease, extra-pyramidal disorders, depression,
nausea, restless legs syndrome, insomnia, aggression, Huntington’s disease,
dystonia, parsomnia and hyperlactinemia.
It should be understood that any suitable combination of the compounds
30 and compositions provided herein with one or more of the above therapeutic
agents and optionally one or more further pharmacologically active substances

are considered to be within the scope of the present disclosure. In some
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Exanpl e 8: Agoni zation of the 5-HT1B receptor with

1- met hyl di hydr oer got am ne A menbrane based GIPyS assay was conducted
t o noni t owOoagomizgitdacti vity of test conpounds at the 5- FCTRS2@0®p1008
summarized in FIG 5. Test conpounds were serially diluted to provide a

wi de concentration range sufficient to cal culate EC50. The results are
expressed as a percent of activation. 5-CT was used as a reference agoni st.
1- et hyl - di hy%@@dugghmert%ngbms @M@Qonepo%ﬁlaﬁ;}go@mme%n a6 hiMiniyerd th EC50 of
1.02 nM 5Exanple 9: Agoni zation of 1p receptor with 1-nethyl-

di hydr oer got aRfigrdo or subseqyeés toaihig aye igRorpaddiinnaeastishiaBisdisisl y to the assay
descri bed in Exanpj;gnLth alﬁ)tbetdﬂﬁergtobﬁrﬂ‘lﬁ Jn?%ﬁpaﬁofércomgﬁﬁtl&?&f‘{hés are summari zed
in FIG 6. 5-CT was used as a reference agonist. 1-nethyl-dihydroergotam ne
di spl ayed a stompryndipadicempdsiénns providgd Birein nEEEE usdd WitBhevEent VAT | S

CLAI MED | 1 salts, hydrates or

sol vat es 5tShere %@%ta‘%&ﬁ?@fh@%f%&%enn 11(&1 al?g;vseubstl tuted (CL-C4) alkyl

or (Cl-C4) perfl ouriodlykikhould be notedl@dtnlsreadrkylltqrnaslub%yithlmdlealbktyig, acyl,

substituted agyl Q e gal k subst i tu I N3,
SUDSt LU0 Sl IR LT oS HRREL SRR BEgbihsgod2, 1S
R3 and R4 aread mdapem:lmaltﬂoyrehmdmmgmdthdmuéreronusmotfd hedrrmedhg'dieoxy or

é(r)m(étcgf)g) D ep?t?lkﬁ%eé}lh%?fly gut Igayntie n(locc;ilﬁe%:s\)rlthlrll hlg lséopg l'é{rtlj éciugvlﬁe% S o(f %]é_ C4) alkyl

10 appended claims.

All publications and patents cited herein are incorporated by reference in
their entirety.
The following examples are provided for illustrative purposes only and

are not intended to limit the scope of the invention.
15 EXAMPLES

Example 1: Preparation of 1-methyl-dihydroergotamine (MAP0057)

H;C N=—™ - HyCm N
ERgi 1. Na, liquid NH;, EtOH, Et,0 0 =
0O 3 NH
NH 0 (0]

2. CH,L, Et,0

T
o

To a solution of sodium metal (2.05 g, 89.1 mmol) in liquid ammonia
(200 mL) under N, at =78 °C was added a solution of absolute ethanol (30 mL) in
20 anhydrous diethyl ether (40 mL) dropwise within 30 min, whereby the initially
dark blue solution is decolorized. Dihydroergotamine (5.20 g, 8.90 mmol) was
subsequently added to the reaction mixture. The reaction mixture was stirred at —

78 °C until the material dissolved completely and a solution of methyl iodide
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1 CH20H NH

NA - 02 NH N H., OH 000( CH2) 8CH3, 15R7 i s (Cl-C4) al kyl;

R8 is

hydr ogen, (Cl-C4) al kyl, substituted (Cl-C4) al kyl, benzyl or substituted
benzyl ; RS0i2611(0Zp31€4) al kyl or benzyl; R10 is hydrogenPCOHS26140/063081 - C4)

al kyl, (Cl-C4) substituted al kyl, -002R108 or OONRLO9R110, RH i s hydrogen
OH, =0, (C1-C4) alkyl, (Cl-C4) substituted al kyl, -0OO2R111 or CONR112R113,
5R12 is hydrogen, OH, =0, (Cl-C4) al kyl, (Cl-C4) substituted al kyl,

-0O2R114 or

ME5éal§-1§m08l§aﬂ}1§/d%ﬁ§jﬂlgﬂ?pet@r (hﬁhgp% ad&é‘cpcirolm‘ﬂ@ are

i ndependent |y hydrogen, al kyl, Substitu

10

15

20

25

30

within 15 min. After stirring for 30 min at —78 °C, t e clear solutlon was
carefully heated (maintained the temperature below —30 °C) and the ammonia
was evaporated under a partial vacuum. The remaining yellow residue was
dissolved in a mixture of methylene chloride (200 mL) and saturated aqueous
NaHCOs3 (150 mL). The organic phase was washed with an aqueous NaHCOs3,
brine, dried over Na,SQ,, concentrated, and evaporated in vacuo. The residue
was purified by column chromatography twice (silica gel, 40 g, 95:5 methylene
chloride/MeOH) to afford 1-methyl-dihydroergotamine (3.50 g, 67%) as an
off-white solid: mp 216-218 °C; '"H NMR (300 MHz, CDCl3) § 7.42 (d, J= 1.4
Hz, 1H), 7.39 (s, 1H), 7.28-7.12 (m, 5H), 6.92 (d, /=7.0 Hz, 1H), 6.74 (d, J =
0.9 Hz, 1H), 6.55 (d, /= 1.6 Hz, 1H), 6.43 (s, 1H), 4.72 (t, /= 6.1 Hz, 1H), 3.76
(s, 3H), 3.70-3.46 (m, 4H), 3.38 (dd, /= 14.7, 4.3 Hz, 1H), 3.23 (dd, /= 14.0,
6.4 Hz, 1H), 3.13 (d, /=104, 2.3 Hz, 1H), 2.97 (t, /= 9.2 Hz, 1H), 2.80-2.65
(m, 3H), 2.49 (s, 3H), 2.43 (t, J=11.4 Hz, 1H), 2.29-2.21 (m, 1H), 2.17-1.95 (m,
3H), 1.85-1.62 (m, 2H), 1.57 (s, 3H); HPLC 98.4% (AUC); ESI MS m/z 598
[C34H3oNsOs + H]".

Example 2: Agonization of the 5-HT,p receptor with
1-methyl-dihydroergotamine

A FLIPR assay was conducted to monitor agonist selectivity for
1-methyl-dihydroergotamine against the 5-HT,p receptor. The assay was
completed with an eight point, 4 fold serial dilution series starting with 10 uM
concentration to obtain full dose response curve. Percentage activation values
were determined for 1-methyl-dihydroergotamine on the 5-HT,p receptor.
Agonist selectivity was determined upon initial addition of for
1-methyl-dihydroergotamine followed by a 5 minute incubation at 25 °C.
Following compound incubation, reference agonists were added at ECso. Agonist
percentage activation determinations were obtained by assaying
1-methyl-dihydroergotamine and referencing the Emax control for the 5-HT,p
receptor. The assay was performed by GPCR Profiler™ Service Laboratory, St.
Charles, MO, Millipore, Inc.
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substituted acyl, aryl, substituted aryl, arylalkyl, substituted arylal kyl,
het eroal kyl, 10substituted hetereoal kyl, heteroaryl, substituted

het er oar yWo 2hatgszar yl al kyl or substituted heteroaryl al legirjusand/ok2oes 0, 1
or 2, nis 0, 1, 2 or 3; provided that when RL and R5 are nethyl, R2, R3,
R4, R10, R11l, R12 and R13 are R7 is not nethyl, R8 is not hydrogen and RO
is not sec-butyl; R7 is not methyl, R8 is not hydrogen and R9 is not

benzyl ; R7 is not T\hehmaylk smﬁiﬁariz%d mﬁ@n@wml m@ta@s‘? dténragsmgmﬂué R7 is not
|sopropyl R8 is not neth and R9 is not benzyl % is not isopropyl,

R8 is not hydﬁéigTenr%PmorFEgr ﬁhg alﬁb@M@ﬁ%wﬂmwah@nﬁﬁ@ﬂkn%‘w@@yl R8 is not
hydrogen and not hydrogen
and RO is not gﬁosn(h)ﬁﬁgﬂtjslow@%fﬁsﬁ %%ﬁer%&ld%]@%@fgf%@i nﬁ%gg(gn and R9 is not
i sobutyl; pr Wh@remtfnqaltthmenkemeawr@svamarmeﬁewwoncm iFsgot@pine R2, R4, RILO,

R 1, RlZS and 2081]6% oM %nﬁﬁﬁlﬁra%g&oaﬂl%eﬁ(@%ﬁs? R% %%@%r%&eﬁ?&ﬁ%& of R8 is not

hydrogen and TS not provi and are methyl,
R3 is - OCH3, R@muﬁ4%SRM@mtRﬁﬂwCRmQﬂRmeégdﬂmeBmaméﬂhg@M@@en and R6 is R

I's not methyl Important?y, INB&P(R%# (Pgle@ly?dlgycﬁgergotamme) s%%ws no agonist activity.

Example 3: Competitive antagonization of the S-HT,g receptor with

1-methyl-dihydroergotamine

10 A FLIPR assay was conducted to monitor antagonist selectivity for
1-methyl-dihydroergotamine against the 5-HT,p receptor. The assay was
completed with an eight point, 4 fold serial dilution series starting with 10 uM
concentration to obtain full dose response curve. Percentage inhibition values
were determined for 1-methyl-dihydroergotamine on the 5-HT,p receptor.

15 Antagonist percentage inhibition determinations were obtained by assaying
1-methyl-dihydroergotamine and referencing the Emax control for the 5-HT,p
receptor. The assay above was performed by GPCR Profiler™ Service
Laboratory, St. Charles, MO, Millipore, Inc.

The data is summarized in FIG. 2 which illustrates a reduction in activity

20 with increasing concentrations of 1-methyl-dihydroergotamine showing that
MAPO0057 (1-methyl-dihydroergotamine) is a potent (ICso of 16nM) antagonist at
the 5-HT,p receptor.

Example 4: Agonization of the 5-HT,, receptor with
1-methyl-dihydroergotamine

25 The assay was performed analogously to the assay described in Example
2. Pergolide, dihydroergotamine, sumatriptan and MAP0057
(1-methyl-dihydroergotamine) have no agonist activity at the 5S-HT,. receptor
while alpha-Me-5-HT (ECso of 45 nM) and ergotamine (ECso of 5 uM) have

significant agonist activity at the 5-HT,. receptor.
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R2 is not isopropyl, R8 is not hydrogen and RO is not isopropyl; R2 is not

I sopropyl, R8 is not hydrogen and R9 is not benzyl; R2 is not nethyl, R8 is
not hydr ogerroamddRRd i s not benzyl; 10R2 is not nethyl, RBTIUGS2010t06309&Ir ogen
and RO is not sec-butyl; provided that when RL and R5 are nethyl, R2, RS,
R4, R10, RH and R12 are hydrogen, R13 is bromne and R6 is R2 is not
methyl, R8 is not hydrogen and RO is not benzyl; R2 is not nmethyl, R8 is

not hydrogen and RBxdngp1R St ChnpR§RREhtagdriZRtidrSofMRL ijﬁlqpfeggﬁbrwﬁﬁ i's not
hydrogen and RO is not isopropyl; R2 is not isopropyl, i s not hydrogen
and R9 is not limeshyldihydrogrgetanties t hat when RL is n-propyl, R5 is nethyl,
R2, R3, R4, R10, R | and Rl12 R12 are hydrogen, R13 is bromne and R6 is

R7 i's not isopropythe &yivas E@Fforﬁﬁéﬂl ERISDuAND RO adsSy MQEritcaAPELQMIs Provi ded
that when R1 and R5 are nethyl, R2, R3, R4, R1O, RH and R12 are Rl12 R11
5hydr ogen, R13 Paeplsli(Heo &hdl u@, digydroergotamine (ICso of 280 nM) and

5 MAPO0057 (1-methyl-dihydroergotamine, 1Cso of 460 nM) are significant
antagonists of the 5-HT». receptor while sumatriptan has no antagonist activity at

the 5-HT),. receptor.

Example 6: Agonization of the 5-HT;4 receptor with 1-methyl-

dihydroergotamine

10 A cell based assay (CAMP modulation with HTRF detection) was
conducted to monitor agonist activity of test compounds at the 5S-HT; 4 receptor,
summarized in FIG. 3. Test compounds were serially diluted to provide a wide
concentration range sufficient to calculate ECso. T he cAMP concentration was
determined and results are expressed as a percent of the control response to 100

15 nM 8-OH-DPAT (control agonist). 1-methyl-dihydroergotamine displayed a
strong agonist activity with ECso of 16 nM.

Example 7: Antagonization of the 5-HT~ receptor with 1-methyl-

dihydroergotamine

The assay was performed analogously to the assay described in Example
20 6. Antagonist activity of test compounds at the 5-HT receptor, using serotonin
as a control reference agonist, was measured. The results are summarized in FIG,
4. Test compounds were serially diluted to provide a wide concentration range
sufficient to calculate ICso. The results are expressed as a percent of the control
response to 300 nM serotonin. 1-methyl-dihydroergotamine displayed a strong

25 antagonist activity with ICso of 69 nm.

Example 8: Agonization of the 5-HT;p receptor with 1-methyl-

dihydroergotamine

A membrane based GTPyS assay was conducted to monitor agonist

activity of test compounds at the 5-HT,p receptor, summarized in FIG. 5. Test
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R7 is not methyl, R8 is not hydrogen and RO is not benzyl; provided that
when R1L is nethyl, R5 is n-propyl, R2, R3, R4, R10, Rll, R12 and R12 R13
are hydroyeroawmdofzd is R11 ... .RO 0 R8 Othat: R7 is mot/ussapnemys, RS is
not hydrogen and RO is not benzyl; 10R7 is not nethyl, R8 is not hydrogen
and RO is not benzyl; provided that when R2, R3, R4, R10, R11l, R12 and R13
are hydrogen and R6 is R12 R11 0 RO R8 that:

compounds were serially diluted to provide a wide concentration range sufficient
to calculate ECso. The results are expressed as a percent of activation. 5-CT was
used as a reference agonist. 1-methyl-dihydroergotamine displayed a strong

agonist activity with ECso of 1.02 nM.

5 Example 9: Agonization of the 5-HTp receptor with 1-methyl-

dihydroergotamine

The assay was performed analogously to the assay described in Example
10, at the 5-HTp receptor. The results are summarized in FIG. 6. 5-CT was used
as a reference agonist. 1-methyl-dihydroergotamine displayed a strong agonist

10 activity with ECsg of 0.45 nM.
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RlL is not allyl; provided that when Rl is ethyl, R5 i
R10, R11, R12 and R13 R12 are hydrogen and R6 is R2

s methyl, R2, R3, R4,

i's not isopropyl,

R8

i s not hywsoagam7edid RO is not isopropyl; provided that Wﬁ@ﬂBRMONSNBSprOpyI
R5 is methyl, R2, R3, R4, R10, R11l, R12 and R12 5Ri 3 is hydrogen and R6 is

R2 is not isopropyl R8 is not hydrogen and R9 is not

provi ded t hat when Rl is (Cl-4) alkyl and R2, R3, R4, R10, R1l1l, R12 and

i sopropyl

R13 are hydwagepris OahIMED 186 i S not O 10provi ded that when Rl is CH2NHWe2,

R5 is nmethyl, R2, R3, R4, R10, R11l, R12 R12

1. A compound of Formula (I):

(N

or salts, hydrates or solvates thereof wherein:

5 Ry is (C1-Cy) alkyl, substituted (Cy-Cy) alkyl or (C1-Cy) perflouroalkyl;
Ry is alkyl, substituted alkyl, acyl, substituted acyl, halo, heteroalkyl,
substituted heteroalkyl, -NO,, -N3, -OH, -S(O)xR100, -OR101, -NR02R 103,
-CONR;04R 105, -CO2R 106 01 -O2CR07;

Rs and Ry are independently hydrogen, deuterium, fluoro, hydroxy or

10 methoxy;

Rs is hydrogen, (Cy-C3) alkyl, substituted (C;-C,) alkyl or (C1-Cs)

perflouroalkyl;
R

12 Rqs
R1o Rit Ry R11
Ho /N Ho /N
P P
9 R7
Rg I

5 ,N02
R7HN RQ r\/\
Rgis O , ococmkmh
~§_CH.OH
& OH OH Br
;,rf JNno, o
NH N \)j\
H \Jé N OH
OCO(CH;)sCH3 , H or Br :
15 Ry is (Cl—C4) alkyl,

Rg is hydrogen, (C;-Cy) alkyl, substituted (C;-C,) alkyl, benzyl or substituted

benzyl;

Ro is (Ci-Cy) alkyl or benzyl;
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and R13 are hydrogen and R6 is Rl1 '... .RO 0 R8 that: R2 is not nethyl,
R8 is not hydrogen and RO is not benzyl; R2 is not isopropyl, R8 is not
hydr ogen woQoR@79A3not i sopropyl; R2 is not isopropyl, RBTIUGS2000t06309&Ir ogen
and R9 is not benzyl; 15R2 is not isopropyl, R8 is not hydrogen and RO is
not isobutyl; provided that when RL is CH2OCOCH3, R5 is nethyl, R2, R3,
R4, R10, R11, R12 R12 and R13 are hydrogen and R6 is R7 is not isopropyl,

R8 is not hydroggpisahoRh, 08t agt (d, seagy&yﬂ iC,RY,) bibst@led aROPLOOM o oR8 1S NOt
hydrogen and R9 i's not I sopropyl ; is not isopropyl, R8 is not hydrogen
and R9 is mStONJemRyi;

Ry; is hydrogen, OH, =0, (C;-Cy) alkyl, (C;-C,) substituted alkyl, -CO,R1; or

-CONRj12R 13
5 Ry2 is hydrogen, OH, =0, (C;-Cy) alkyl, (C;-C,) substituted alkyl, -CO,R 14 or

-CONR;15R156;

Ry3 is hydrogen or halogen;

Ri01-Ri16 are independently hydrogen, alkyl, substituted alkyl, acyl,
substituted acyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heteroalkyl,

10 substituted hetereoalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl or

substituted heteroarylalkyl; and

kis 0, 1or2;

nis 0, 1,2 or 3;

provided that when R; and Rs are methyl, R,, R3, Ry, Rig, Ry1, Ry2 and Ry3 are

HO /2?0
o
Ry N™\"Rg

v Rg
15 hydrogen and R is "o that:

R7 is not methyl, Rg is not hydrogen and Ry is not sec-butyl;
R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
Ry is not n-butyl, Rg is not methyl and Ry is not methyl;
R7 is not isopropyl, Rg is not methyl and Ry is not benzyl;

20 R7 is not isopropyl, Rg is not hydrogen and Ry is not n-propyl;
R7 is not isopropyl, Rs is not hydrogen and Ry is not isobutyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
R7 is not ethyl, Ry is not hydrogen and Ry is not isobutyl;
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provided that when R1L is CH2OH, R5 is nethyl,
i sopropyl,
i sopropyl,

and R13 are hydrogen and R6 is R7 is not

and RO i swoaniwehatyl; R7 is not

R2, R3, R4, RI(), R 1, R12
R8 i s not hydrogen
R8 i s not Irgairusgen/oeavds RO i s

not
benzyl ;

i sopropyl;
R7 is not methyl,
that when RL and R5 are nethyl

10R7 is not isopropyl, R8 is not hydrogen and RO is not
R8 is not hydrogen and RO is not benzyl;

and R2, R3 and R4 are hydrogen that:

provi ded that vwb%l&tm%%Rﬂm K‘;E‘atré"ﬂllathﬁlnﬂ RoHRR,, /R, Igiéklarp\qz fhydr ogen

t hat :

15R6 i s not

provi ded that when R1 and R5 ar e nethy and R2, R3

R4 are hydrogen that: R6 is not W@ 2011/079313 CH2OH COH Br
R1o R
HO j??o
O
Rz = N R8R9
Ri3 are hydrogen and R is "0 that:

5 and Ry3 are hydrogen and R is "0

10

hydrogen, R;3 is bromine and Rg is o}

15

R7 is not methyl, Rg is not hydrogen and Ry is not sec-butyl;
provided that when R; and Rs are methyl, R3 is -OCH3, Ry, R4, Rio, Ri1, Rz

HO /zfo
0
R; N"\"Rg

wwv Rg
that:

R7 is not methyl, Rg is not hydrogen and Ry is not sec-butyl;

R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;

R7 is not isopropyl, Rs is not hydrogen and Ry is not benzyl;

R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;

R7 is not methyl, Rg is not hydrogen and Ry is not sec-butyl;

provided that when R; and Rs are methyl, R,, R3, R4, Ryg, Ry; and Ry, are

HO /Z?O
0o
R~/ U Ro

that :

R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;

R7 is not methyl, Rg is not hydrogen and Ry is not isopropyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
R7 is not isopropyl, Rs is not hydrogen and Ry is not isobutyl;
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2. A conmpound of Formula (Il): (ii) or salts, hydrates or sol vates thereof
wherein: 5Rl is (Cl-C4) alkyl, substituted (CL-C4) al kyl or (Cl1-C4)

per f 1 our oabky117079313 R2 is al kyl, substituted al kyl, &cylus2&nioszons ut ed
acyl, halo, heteroal kyl, substituted heteroal kyl, -NO2, -N3, -OH,

- S(0) kRi 00, - NRLO2R103, -00NR10412405, -00212406 or -02CR107;

R5 is hydrogen, (Cl-C3) alkyl, substituted (C1-C3) alkyl, or (Cl-C3)
10per f 1 our oal Kyl 0V1ded|ﬁYat'w$161(§ s Epro k¥l is mBByl, & &R (ag'a-R ) al kyl,
substituted (Cl- p,rC4) al kyl , be%z;cl;}‘]f)rolr%J SUSbStltﬁt eéwdﬁzgeﬁgy is (Cl- C4)
al kyl or benzyl; R10 is hydrogen, OH, =0,R¢Cl-C4) alkyl, (Cl- 4)
substituted al kyI , -0O2R108 or CONRIQ “~R11

are hydrogen, Ri3 is bromine and R is o that:
R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;

provided that when R; and Rs are methyl, R», Rz, R4, R0, Ry; and Ry, are

HO ,\fo
0
Ry N"\"Rg

v Rg
5 hydrogen, Ry; is iodine and Rg is "o that:

R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
provided that when R; is methyl, Rs is n-propyl, Ry, R3, Ry, Ryg, Ry1, Ry and

HO /EO
0
R~/ URe

b Rs
Ry; are hydrogen and Rg is "o that:

R7 is not isopropyl, Rs is not hydrogen and Ry is not benzyl;
10 R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
provided that when R, R3, Ry, Ryg, Ri1, R1» and Ry are hydrogen and Ry is
Riz
R1o R
HO /\?O
O
N Rg
¢} that:

Ry is not allyl;
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RH is hydrogen, OH =0, (Cl-C4) alkyl, (Cl-C4) substituted al kyl, -0O2R11
or 5-CONR112R113, R12 is hydrogen, OH, =0, (Cl1-C4) alkyl, (Ci1-C4)

substi t utwo 2altkyb313- 0O2R114 or CONRL15R116; R13 is hydrogars2ao/obmbogen;
R101- R116 are independently hydrogen, alkyl, substituted al kyl, acyl,
10substituted acyl, aryl, substituted aryl, arylalkyl, substituted
aryl al kyl, heteroal kyl, substituted hetereoal kyl, heteroaryl, substituted
het eroaryl, het ado vl kkn RY i stRi. & 1hel & gar ¥).ak a kis 0, 1
or 2; nis O, 1,%621@({)%d 3; Isv?‘}Lﬁ%prg\?i%jahgd tshsg%ﬁ ’enzt’Rgl’qgl’rldJO’R51K§1é lﬁd]el?ﬁyl, R2,

R10, Rii, R12 and R13 are 0 R7 f© not nethyl, R8 is not hydrogen and RO is
not benzyl; R7 is not isoprg 1 S not hydrogen and RO is not benzyl;
R7 is not methyl, R8 is not gen and R9 is not isobutyl; 20R7 is not
met hyl, R8 is not hydrogen ROM=s not sec-butyl; R7 is not isopropyl, R38
is not hydrogen and RO is no® i'g yl; R7 is not ethyl, R8 is not hydrogen
and R9 is not isobutyl; R&7 ot ggthyl, R8 is not hydrogen and R9 is not

i sopropyl; Rnj@osatand RERI OpYl ,0R8 i sthxot hydrogen and RO is not isopropyl;
25 R7 is not n-propyl, R8 is not methyl and RO is not nethyl; R7 is not

i sopropyl, R8 i Ruivotiepieopyl, Bnig nrohydsogas endyfeis §ptisqRoDYS not ethyl, R8 is
not hydr Ogen an%r@@dédsthd?%erpﬁpl%ﬁl—propyl, R5 iS methyl, Rz, R3, R4, Rlo, R11, Rlz and

HO /\fo
0
R?\\\\<N Ro
5 Ry3 is hydrogen and R is ' 0 that:
R7 is not isopropyl, Ry is not hydrogen and Ry is not isopropyl

provided that when R; is (C;-Cy) alkyl and Ry, R3, R4, R0, Ry1, Ry and Ry3 are
hydrogen that:

N

HO /z
0
Ry N"\"Rg

R is not "o ;

10 provided that when R1 18 CHzNHMez, R5 18 methyl, Rz, R3, R4, RlO; RU, Rlz

HO fo
0
Ry N"\"Rg

b Rs
and Ry3 are hydrogen and R is "o that:

R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;

R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;

R7 is not isopropyl, Rs is not hydrogen and Ry is not benzyl;
15 R7 is not isopropyl, Rs is not hydrogen and Ry is not isobutyl;
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provided that when RL is ally!, R5 is nethyl, R2, R10, RH, Rl12 and R13 are
R12 hydrogen and R6 isOthat: R7 is not nethyl, R8 is not hydrogen and RO
i s not beweybil/qgexagi ded t hat when RL is CH2OH, R5 is nePhyIUS2@B/ 067030, R 1,
R12 R12 R7 is not methyl, R8 is not hydrogen and RO is not benzyl;
provided that when R1L is CH2ZOH, R5 is nethyl, R2, Ro, R band R12 are R12
hydrogen, R13 is bromne and 126 is Rl1l1 0 RO R38 that:

provided that when R1 is CHzoCOCH3, R5 is methyl, Rz, R3, R4, RlO; RU, Rlz

HO /\fo
0
Ry N"TRg

v Rg
and Ri3 are hydrogen and Re is S} that:

R7 is not isopropyl, Rs is not hydrogen and Ry is not isobutyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
5 R7 is not isopropyl, Rs is not hydrogen and Ry is not benzyl;
provided that when R; is CH,OH, Rs is methyl, Ry, R3, R4, Ryg, Ry1, Ry and

HO fo
0
Ry N"TRg

e Rg
Ry; are hydrogen and Rg is ) that:

R7 is not isopropyl, Rs is not hydrogen and Ry is not isobutyl;
R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
10 R7 is not isopropyl, Rs is not hydrogen and Ry is not benzyl;
R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
provided that when R; and Rs are methyl and R,, Rs and R4 are hydrogen that:

)’\lLH )N]\FI

. _NO 5 -NO

e NIV NH™ N2
H H

Rg is not OCO(CH,)sCH3 or OCO(CH;)sCHz

provided that when R; and Rs are methyl and R,, Rs and R4 are hydrogen that:
15 Re is not

0 OH OH
ALY
H

and R4 are hydrogen that: Re is not

provided that when R; and Rs are methyl and Ry, R3
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R7 is not isopropyl, R8 is not hydrogen and R9 is not sec-butyl. 103. A

nmet hod of treating or preventing mgraine in a patient conprising

adm ni st ewpregitfo9#:3pati ent in need thereof a conpound ofPCEarspubasciob§: R6 NH
RAN-R5 RH NRLI3 I Rl (lI) or salts, hydrates or solvates thereof wherein:
R10 HO 78 Rl is (Cl1-C4) alkyl, substituted (Cl-C4) alkyl or (Cl-C4)

per fl our oal kyl ; R2 is alkyl, substituted al kyl, acyl, substituted
acyl, hal o, hete\go Hph, substituted heteroal kyl, -NO2, -N3, -CH,

- S(0) kRi 00, - NRLO2IR103, BOONR104R105, -0O2R106 or -02CR107;

r

OH
Br

2. A compound of Formula (IT):

(I
or salts, hydrates or solvates thereof wherein:
5 Ry is (C1-Cy) alkyl, substituted (Cy-Cy) alkyl or (C1-Cy) perflouroalkyl;
Ry is alkyl, substituted alkyl, acyl, substituted acyl, halo, heteroalkyl,
substituted heteroalkyl, -NO,, -N3, -OH, -S(O)xR100, -OR101, -NR02R 103,
-CONR;04R 195, -CO2R 106 o1 -O2CR07;
Rs is hydrogen, (C;-C3) alkyl, substituted (C;-Cs) alkyl, or (C;-C;3)

10 perflouroalkyl;

NH

0CO( CH2)5CH3

\; CH,0H
W OH OH Br
;r‘f )J\ -NO, o) L/@/
NH N
\(\/\ N \;*)J\N OH
OCO(CH;)sCH3 , H or Br ;

R7 is (Ci-Cy) alkyl;
Rg is hydrogen, (C;-Cy) alkyl, substituted (C;-C,) alkyl, benzyl or substituted
15 benzyl;
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5R3 and R4 are independently hydrogen, deuterium fluoro, hydroxy or

nmet hoxy; R5 i s hydrogen, (Cl-C3) alkyl, substituted (ClL-C4) alkyl
or (Cil- C3yopertid7esisoal kyl; NH N H N 02 OH 000( CH2) 8CH30PCRUS2GL0(0ED9E4)

al kyl; R8 is hydrogen, (Cl-C4) al kyl, substituted (Cl-C4) al kyl, benzyl or
substituted benzyl; R9 is (Cl-C4) alkyl or benzyl; 15R10 is hydrogen, OH,
=0, (Cl1-4) alkyl, (Cl-C4) substituted al kyl, -OO2R108 or CONR1O9R110; R11

i s hydrogen, ,Rﬂé)(cl(&?-alf;ﬂl)or%ﬁ%yi (Cl-4) substi tut ed al kyl, -OO2R111 or
CONR112R113, i S thro gen, (C1-4 aI kyl, (Cl-C4)

substituted al ki lsm@mll@fkr%@l 15@@111@) Slﬂ?i@uieé aﬂfyhlr FnosoF hal ogen:
R101- R116 a Nm%@pl%ndently hydr ogen, al kyl, substituted al kyl, acyl,
substituted acyl aryl, substituted aryl, aryI al kyl, substitut ed aryI al kyl ,
het er oal kyl , subst isthydregerh OHe FRoHT Ky alkhlet@riaasupstitusd byl tC@&di Ivet er oar yl

het er oaryl ajd@f\leclz)zkm;
Ry2 is hydrogen, OH, =0, (C;-Cy) alkyl, (C;-C,) substituted alkyl, -CO,R 14 or
-CONR;15R156;
Ry3 is hydrogen or halogen;
Ri01-Ri16 are independently hydrogen, alkyl, substituted alkyl, acyl,

10 substituted acyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heteroalkyl,
substituted hetereoalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl or
substituted heteroarylalkyl; and

kis 0, 1or2;
nis0, 1,2 or3;
15 provided that when R; and Rs are methyl, R,, Ryg, Ry, Rip and Ry; are

HO. fo
0
Ry N™\"Rg

wany Rg
hydrogen and R is "0 that:

R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;

R7 is not isopropyl, Rs is not hydrogen and Ry is not benzyl;

R7 is not methyl, Rg is not hydrogen and Ry is not isobutyl;
20 R7 is not methyl, Rg is not hydrogen and Ry is not sec-butyl;

R7 is not isopropyl, Rs is not hydrogen and Ry is not isobutyl;

R7 is not ethyl, Ry is not hydrogen and Ry is not isobutyl;

R7 is not ethyl, Ry is not hydrogen and Ry is not isopropyl;

R7 is not isopropyl, Rg is not hydrogen and Ry is not isopropyl;
25 R7 is not n-propyl, Rs is not methyl and Ry is not methyl;

R7 is not isopropyl, Rg is not methyl and Ry is not benzyl;

R7 is not ethyl, Rg is not hydrogen and Ry is not benzyl;
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25substituted heteroaryl al kyl ; and k is O 1lor 2, nis O, 1, 2 or 3;
provi ded that when R2, R3, R4, R10, Rl1l1l, R12 and R13 are hydrogen and R6 is
R8 t hat: WO 220s/010813al | y!; provided that when RL and R5 ace/usealopb2092, R3,
R4, R10, R11, R12 R7R9 R8 hydrogen and R6 isOthat: R7 is not nmethyl, R8
is not hydrogen and RO is not benzyl. 4. A nethod of treating or preventing
ALS, Parkinson's disease, 1l0Oextra-pyram dal disorders, depression, nausea,

rest l €SS l egS Swmat '\V'E&Qﬁms%llyl, R5 is methyl, Rz, RlO; RU, R12 and R13 are

HO. fo
0
Ry N™\"Rg

wany Rg
hydrogen and R is "0 that:

R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
provided that when R; is CH,OH, Rs is methyl, Ry, Rio, R11, R12 and Rz are

HO ,\fo
0
Ry N"\"Rg

~\ Re

5 hydrogen and Rg is 0 that:
R7 is not methyl, Rg is not hydrogen and Ry is not benzyl;
provided that when R; is CH,OH, R5 is methyl, Ry, Ryo, Ry1,and Ry, are

HO /\fo
0
R~/ URe

o Rs
hydrogen, R;3 is bromine and Rg is "o that:

R7 is not isopropyl, Rs is not hydrogen and Ry is not sec-butyl.
10 3. A method of treating or preventing migraine in a patient comprising

administering to a patient in need thereof a compound of Formula (I):

or salts, hydrates or solvates thereof wherein:
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aggression, Huntington's disease, dystonia" parsommia and hyperl actinem a
in a patient conprising admnistering to a patient in need thereof a
conpound wb 2pavaredia (1): (1) 15or salts, hydrates or s®CYaiSesonbmpgeof
wherein: RL is (CL-C4) al kyl, substituted (Cl-C4) alkyl or (G -C4)

perfl ouroal kyl ; R2 is al kyl, substituted al kyl, acyl, substituted

acyl, halo, heteroal kyl, substituted heteroal kyl, -NO2, -N3, -OH,

- (0) kRi 00, - NRLGZRL@S.C,) gﬁ%@amt@m OFRRIAG @ a%%%m R3
and R4 are independently eut eri um uoro, hydroxy or 5net hoxy;

R5 i s hydrogen, Redialkad) sumwpd glkﬂb@,oyi ﬁuhsrawte@@wldz@lo arteyallgl  (C1- <3)
perfl Ouroahslﬁ%étltutétpﬂerbﬁk)flc%‘s{) AN, ald@jl S((ﬂﬁ{l dﬁ/% q@gr&leogCl C4) al kyl,

substituted (Cl-C4 enzyl bstlfute benzy is (Cl- C4)
al kyl or bef&NRi04R105, -CO2R 06 OF OE@@OLS hydr ogen, OH, _0 (Cl C4) al kyl,

(C1- C4) substi t dS hydrogen, OH,
=0, (CT-Ca) al kﬁ %g?%igr&]}deg&bstlt fe ?ﬁ&%;ﬁlg%%dr 'CONR112R113, RI12
is hydrogenmetﬁ?belsy, =0, (Cl-C4) alkyl, (Cl C4) substituted al kyl, -0O2R114 or

CONR115R116; 20 %lsq’s ﬁysdrohéég,r(eg—%g) a?lgyl,%‘%s?i%let‘gcf (C1-Cy) alkyl or (C1-Cs)

perflouroalkyl;
f NH N NO2
H
’ OCOCH2)5CH3
~§_CH,OH
NH Br
Ay L@
OH
10 OCO(CH2)8CH3 Br :

Ry is (C1-Cy) alkyl;

Rg is hydrogen, (C;-Cy) alkyl, substituted (C;-C,) alkyl, benzyl or substituted
benzyl;

Ry is (C1-Cy) alkyl or benzyl;

15 Ry is hydrogen, OH, =0, (C;-Cy) alkyl, (C;-C,) substituted alkyl, -CO,R 95 or
-CONR109R 110;

Ry; is hydrogen, OH, =0, (C;-Cy) alkyl, (C;-C,) substituted alkyl, -CO,R1; or
-CONRj12R 13

Ry2 is hydrogen, OH, =0, (C;-Cy) alkyl, (C;-C,) substituted alkyl, -CO,R 14 or

20 -CONR;15R16;

Ry3 is hydrogen or halogen;

Ri01-Ri16 are independently hydrogen, alkyl, substituted alkyl, acyl,
substituted acyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heteroalkyl,
substituted hetereoalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl or

25 substituted heteroarylalkyl; and
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R101- R116 are independently hydrogen, alkyl, substituted al kyl, acyl,
substituted acyl, aryl, substituted aryl, arylal kyl, substituted aryl al kyl,
het er oal kwD,20808318t ut ed het er eoal kyl , heteroaryl, subs®PcraiSedoletoes oaryl ,
het eroaryl al kyl or substituted heteroarylal kyl; and 25k is 0, 1 or 2; nis
0, 1, 2 or 3. 5 A nethod of adm nistering a conpound of Formula (1):

R6E NHR .NR5S RH/'\ R20-0 - NR13 | RL (I) or salts, hydrates or solvates

t hereof wherei ni gl 9, (CLl-C4) al kyl, substituted (Cl-C4) al kyl or (Cl-C4)
per fl ouroal kyl ; R2 is al kyl, substltuted al kyl, acyl, substituted
acyl, halo, hetario8ikgior3substituted heteroal kyl, -NC2, -N3, -OH,

- S(0) kRi 00, - ORJp%wded%iﬁl%Ei%ﬁ? Ry ﬁoﬂﬁ}ﬁﬂﬁé%d Rlﬁ%ﬁﬁ%%eﬁénﬂ%mm

R3 and R4 are independently deut ér | | uor ¢, hydroxy or
10met hoxy; R12
Rio Ri1
HO j??o
o
N—TR
R7\‘I‘NW Rg 9
0 that:
5 R; is not allyl;
provided that when R; and Rs are methyl, R,, R3, Ry, Rig, Ry1, Ry2 and Ry3 are
R12
Rio Ri1
HO j??o
o
R~/ URo
N\ Re
hydrogen and Rg is 0 that: R is not methyl, Ry is not hydrogen and Ry
is not benzyl.
4. A method of treating or preventing ALS, Parkinson's disease,
10 extra-pyramidal disorders, depression, nausea, restless legs syndrome, insomnia,

aggression, Huntington’s disease, dystonia,, parsomnia and hyperlactinemia in a

patient comprising administering to a patient in need thereof a compound of Formula

(D:

0
15 or salts, hydrates or solvates thereof wherein:

Ry is (Ci-Cy) alkyl, substituted (Ci-Cy) alkyl or (C;-Cs) perflouroalkyl;
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R5 is hydrogen, (Cl1-C3) alkyl, substituted (Cl1-C4) al kyl or (Cl-C3)

per fl our oal kyl ; 15R7 is (C1-C4) alkyl; R8 is hydrogen, (Cl-C4) alkyl,
substi t utwo 20G107¢3 al kyl , benzyl or substituted benzyl PCRAIS2&GL0(0&098A)
al kyl or benzyl; R10 is hydrogen, OH, =0, (Cl-C4) alkyl, (Cl-C4)

substituted al kyl, -0O2R108 or CONRL1O9R110; R11 is hydrogen, OH, =0,
(C1-4) al kyl, (Cl C4) substituted al kyl, -0O2R111 or CONRL112R113, 5R12 is
hydrogen, OH =G, i{ 'ﬁllyl%})stﬁﬁtkd’ﬁlk%l &83;1 %snﬁl%% It h&l@q{e@}débk{y} -02R114 or
CONR115R116; R13 i's hydr ogen or are i ndependently

hydr ogen, a‘luh%tme%hﬁﬁ@@%lkﬂt M2a1%y1OHaa§@)kR1®uﬂﬁlplt INPedzRa(eayl aryl ,

substituted RALY o) Kyl ti.tuted aryl al kyl, heteroal kyl ,
10substi tutecgjhe{)eﬁloé’oal Ky %6 Orhekz@lﬁo{'slryl substi t ut ed het er oar yl ,

het er oar yl al kyl Rorand Ry are 1ndependently hydrogen deuterium, fluoro, hydroxy or
5 methoxy;
Rs is hydrogen, (Cy-C3) alkyl, substituted (C;-C,) alkyl or (C1-Cs)

perflouroalkyl;
/\ﬁ NH N NO2
H
’ oco (CH,)sCHj
~§_CH,OH

NH Br

gf\(\/\NH)J\ ,NOZ L/@
OH

OCO(CH,)sCH; Br :
10 Ry is (Cl—C4) alkyl,

Rg is hydrogen, (C;-Cy) alkyl, substituted (C;-C,) alkyl, benzyl or substituted
benzyl;

Ry is (C1-Cy) alkyl or benzyl;

Ry is hydrogen, OH, =0, (C;-Cy) alkyl, (C;-C,) substituted alkyl, -CO,R 95 or

15 -CONR09R 110;

Ryi is hydrogen, OH, =0, (C;-Cy) alkyl, (C;-C,) substituted alkyl, -CO2R1; or
-CONR; 2R 13;

Ry2 is hydrogen, OH, =0, (C;-Cy) alkyl, (C;-C,) substituted alkyl, -CO,R 14 or
-CONR;15R156;

20 Ry3 is hydrogen or halogen;

Ri01-Ri16 are independently hydrogen, alkyl, substituted alkyl, acyl,
substituted acyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heteroalkyl,
substituted hetereoalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl or
substituted heteroarylalkyl; and

25 kis 0, 1or2;
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substituted heteroarylalkyl; and k is 0, 1 or 2; nis O, 1, 2 or 3;
to a patient, conprising adm nistering a conpound of Fornula (I) via

15i nhal atworrotimn7g3ipat i ent i n need t her eof 6. ThePo@Etuse@ 0062088 ai m 5,
wherein the dose range is between about 0.1 ng and about 100 ng and about
0.2 ng and about 100 ngy 7. A method of treating or preventing

m grai ne, ALS, Parkinson's disease, extra-pyram dal disorders, depression
nausea, restlesg il ggsogyndrone, insomia, 20aggression, Huntington's

di sease, dystonia" parsomia and hyperlactinem a in a patient conprising
admi nistering td-a pétm@h@d@fr@dwmerm@r%mowdcﬁﬁﬁmﬁa(lgf Formula (11): (u)
or salts, hydrates or solvates thereof whegein: 25Rl1 is (Cl-C4) alkyl,

substi t ut ed (C1-4) alkyl or (Ci1-C4) perflgyroalkyl R2 is aIkyI,
substituted al kyl, acyl, substituted acy¥, hal o, heteroalkyl, substituted
het eroal kyl, -NG2, -N3, -OH, -3(0)kRi oo, NR102R103, 0O0NR104R105, -O0CO2R106
or -02CR107; R5 is hydroger (®rREC3) al kyl, substituted
(C1-C3) alkyl, or (Cl1-C3) 5perflouroalR RA is (CL-C4) alkyl; R8 is

hydr ogen, (Cl1-C4) al kyl, substituted (/1 al kyl , benzyl or substituted
10benzyl ;

)
or salts, hydrates or solvates thereof wherein:
5 Ry is (C1-Cy) alkyl, substituted (Cy-Cy) alkyl or (C1-Cy) perflouroalkyl;
Ry is alkyl, substituted alkyl, acyl, substituted acyl, halo, heteroalkyl,
substituted heteroalkyl, -NO,, -N3, -OH, -S(O)xR100, -OR101, -NR02R 103,
-CONR104R 105, -CO2R 106 o1 -O2CR107;

Rs and Ry are independently hydrogen, deuterium, fluoro, hydroxy or
10 methoxy;
Rs is hydrogen, (Cy-C3) alkyl, substituted (C;-C,) alkyl or (C1-Cs)

perflouroalkyl;
NH N’NO2
’ ococmkcm
~§.CH,OH

Br

(“ A on

OCO( CHZ)SCHS H or Br :

15 Ry is (C1-Cy) alkyl;

Rg is hydrogen, (C;-Cy) alkyl, substituted (C;-C,) alkyl, benzyl or substituted
benzyl;
Ro is (Ci-Cy) alkyl or benzyl;
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RO is (Cl-C4) alkyl or benzyl; R10 is hydrogen, OH, =0, (Cl-C4) alkyl,
(Cl-C4) substituted al kyl, -0O2R108 or CONR109R110; R11 is
hydr ogen,wOHp112009313C1- C4) al kyl, (Cl-C4) substituted al pgir/uS2Q@262098 or

15- CONR112R113, R12 is hydrogen, OH, =0, (Cl1-C4) alkyl, (Cl-C4) substituted
al kyl, -OO2R114 or CONR115R116; R13 is hydrogen or hal ogen; R101-R116 are
I ndependent|y hydrogen, alkyl, substituted al kyl, acyl, 20substituted acyl,

aryl, substituted, Ahylirogd BEALRYIG,-GYRRYI ttitessakithRl ki1, -delresal kyl
substituted het er(éog%//kp;?, het erggrlyﬁ?l g%bititﬁ?ed het e?kgaryl, "
het er oar yl aldgNRigRusubsti tuted heteroarylalkyl; and k is 0, 1 or 2; nisO,

1,20r3. 25 Ry1 is hydrogen, OH, =0, (C;-Cy) alkyl, (C;-C) substituted alkyl, -CO»R ;1 or
-CONR; 2R 13;
5 Ry2 is hydrogen, OH, =0, (C;-Cy) alkyl, (C;-C,) substituted alkyl, -CO,R 14 or
-CONR;15R156;
Ry3 is hydrogen or halogen;
Ri01-Ri16 are independently hydrogen, alkyl, substituted alkyl, acyl,
substituted acyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heteroalkyl,
10 substituted hetereoalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl or
substituted heteroarylalkyl; and
kis 0, 1or2;
nis 0, 1,2 or 3;
to a patient, comprising administering a compound of Formula (I) via
15 inhalation to a patient in need thereof.
6. The method of Claim 5, wherein the dose range is between about 0.1
mg and about 100 mg and about 0.2 mg and about 100 mg
7. A method of treating or preventing migraine, ALS, Parkinson's disease,
extra-pyramidal disorders, depression, nausea, restless legs syndrome, insomnia,
20 aggression, Huntington’s disease, dystonia,, parsomnia and hyperlactinemia in a
patient comprising administering to a patient in need thereof a compound of Formula
(ID):

Re
NH

(I
or salts, hydrates or solvates thereof wherein:
25 Ry is (C1-Cy) alkyl, substituted (Cy-Cy) alkyl or (C1-Cy) perflouroalkyl;

83



10

15

20

25

WO 2011/079313 PCT/US2010/062098

Ry is alkyl, substituted alkyl, acyl, substituted acyl, halo, heteroalkyl,
substituted heteroalkyl, -NO,, -N3, -OH, -S(O)xR100, -OR101, -NR02R 103,
-CONR;04R 195, -CO2R 106 o1 -O2CR07;

Rs is hydrogen, (C;-C3) alkyl, substituted (C;-Cs) alkyl, or (C;-C;3)

Rio Rit Ry
Ho /N Ho /N
fo 0
R7
|

Ri2
R11
N’@ r,.rf\(\/\ N02

perflouroalkyl;

Re is ¢} , 0CcO( CH2)5CH3
\; CH,0H
" OH OH Br
5 JUNno, o
NH” "N )J\
H \‘:g‘ N OH
OCO(CH;)sCH3 , H or Br ;

Ry is (C1-Cy) alkyl;

Rs is hydrogen, (Ci-Cy) alkyl, substituted (C-C,) alkyl, benzyl or substituted
benzyl;

Ry is (C1-Cy) alkyl or benzyl;

Ry is hydrogen, OH, =0, (C;-Cy) alkyl, (C;-C,) substituted alkyl, -CO,R 95 or
-CONR09R110;

Ry; is hydrogen, OH, =0, (C;-Cy) alkyl, (C;-C,) substituted alkyl, -CO,R1; or
-CONRj12R 13

Riz is hydrogen, OH, =0, (C;-Cy) alkyl, (C;-C,) substituted alkyl, -CO2R 114 or
-CONR;15R156;

Ry3 is hydrogen or halogen;

Ri01-Ri16 are independently hydrogen, alkyl, substituted alkyl, acyl,
substituted acyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heteroalkyl,
substituted hetereoalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl or
substituted heteroarylalkyl; and

kis 0, 1or2;

nis 0, 1,2 or 3.
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