AML 02214 MERI DAMYCI N ANALOGUES FOR THE TREATMENT OF
NEURODEGENERATI VE DI SORDERS BACKGROUND OF THE

WORMENSIN Thi s i nvention relates to neri danmycPar/us2007/005645
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conmpounds, mnethods of preparation, and nmethods of use

t hereof. Meridanycin has been identified for uses such

as an antidote for an overdose of

macr ophi | i n- bi ndi ng-i mMmunosuppressants such as FK506

or rapamycin, a steroid potentiator, and/or an

anti-infective agent for infections or infectious AM102214
di seases caused by organi sns producing MP (macrophage
infectivity potentiator) or Mp-like factors. See,

I nternational Patent Publication No. W) 94/18207. hi

ﬂﬂﬁﬁﬂ:ﬁwﬁzm@s@f@m&ﬁaﬁbﬁ i, SREATVE'T

AT IVE BISORDER: %st rain of

Streptonyces ﬁrosco icus as described in Salituro et
al ., Tet. Lett, 36(7): 997-1000 (1995). Meridamycin

a ' ' f en prepared as
d@%&%awfs@éﬂﬁéﬁﬂ‘ég%ﬁ?ﬁt Application No. US
2005/ 027774 $3htibkeslas to?MeRdarkipeiRRbRMouNM niethds of preparation,
11/ 143, 980) and US Patent Application Publ’ication No.

UGN8 aesbodsiaf 1159 shexgof. - Conpounds derived from
ner i danvelifarh 968 Hak BESh identifid £FRAELRR as an antidote for an overdose

of macrophilin-binding-immunosuppressants such as FK506 or rapamycin, a steroid
potentiator, and/or an anti-infective agent for infections or infectious diseases caused
by organisms producing MIP (macrophage infectivity potentiator) or Mip-like factors.
See, International Patent Publication No. WO 94/18207. In addition, meridamycin
may be useful in the treatment of inflammatory/hyperproliferative skin diseases.

Meridamycin has been isolated from a strain of Streptomyces hydroscopicus as
described in Salituro et al:, Tet. Lett, 36(7): 997-1000 (1995).

Meridamycin and derivatives thereof have been prepared as described in US
Published Patent Application No. US 2005/0272133A1 (Dec 8, 2005; US Patent
Appln No. 11/143,980) and US Patent Application Publication No. US 2005-
0197379-Al. Compounds derived from meridamycin (described in International
Patent Publication No. WO 2005/084673) have been shown to demonstrate
neuroprotective effects (see also, International Patent Publication No.

WO 2005/085257 and US Patent Application Publication No. US 2005-0197379 A1l.

What are needed in the art are alternate meridamycin derivatives.

SUMMARY OF THE INVENTION

In one aspect, the invention provides a compound of the structure:
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and US Patent Application Publication No. US
2005-0197379 Al. What are needed in the art are

al ternate neridanycin derivatives. SUMVARY OF THE

I NVENTI ON I n one aspect, the invention provides a
conmpound of the structure: AML0221 4 I n anot her aspect,
the invention provides nmethods of preparing the AM102214
conpounds of the invention. In still another aspect,
the invention provides conpositions containing the
conpounds of the inventionR4 a further aspect, the
invention provides for the use of the conpounds of the
invention in preparing medicanents.) I R=still a further

aspect, the invention profees g ‘thto of treating a
neur ol ogi cal di sorder conpry-si ni stering a
conpound of the invention tiQ manme] i an subj ect .

Ot her aspects and advaweges®of the ifivention will be
readi |y apparent fromthg 1Q i | ed

description of the invenN =2 o, DESCRI PTI ON OF
THE | NVENTI ON :

In another aspect, the invention provides methods of preparing the compounds
of the invention.

In still another aspect, the invention provides compositions containing the
compounds of the invention.

In a further aspect, the invention provides for the use of the compounds of the
invention in preparing medicaments.

In still a further aspect, the invention provides a method of treating a
neurological disorder comprising administering a compound of the invention to a
mammalian subject.'

Other aspects and advantages of the invention will be readily apparent from

the following detailed description of the invention.

DETAILED DESCRIPTION OF THE INVENTION

As described herein, the invention provides a compound of the structure:




As described herein, the invention provides a conpound
of the structure: AML 02214 wherein: R and R are,
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OH, oxo, 0O(C 1 to C6 alkyl), Q(substituted G to C6

al kyl), Q(acyl), (aryl), Q(substituted aryl), or

Q( heterocyclyl), Q(substituted heterocyclyl); R3, R,

R, and R are independently selected fromthe group

consi sting of OH, oxo, G to C6 al kyl),

Q(substituted C1 to C6 alkyl), O acyl), Oaryl), AM102214
Q(substituted aryl), Q heterocyclyl), and

Q(substituted heterocyclyl); or R and R4 and/or R and

R5 or RbheéBwh: R . are joi ned (taken together) to forma
structure: -_wherein X and Y are ndegendentl

sel ect ed fro]ﬁﬂ %Rg%wdeameﬁyﬁ@l%tﬁ frongthegogp consisting of,
alcdyey! S t
(h?l Oxt?cset erocy g% ; Qg)ggglf@éldt(%‘lt?d@%g%{ Bedr) o%pfc?’l) @)‘(ﬁ-?l)

@Estmcﬁmarylb 0T @éhytemuclwl)b ©(subsiituped lmteracyclyl)

22223?&2 nt R ey RSRIEE R p bl R Sefecie Ty e moup consisting
a6 Q. oxe, 008 tr COsly}), D(subsiétugagi (t?atml(és QkpldyOfacyl, O(ary), .
%(Q&b%'ﬁ@utegapyﬁ, Oc’(Hettexaotc):lygly% a5d &Eub%ggxtetheheterocyclyl); or
R; and R4 and/or Ry and Rs, or Rs and R, are joined (taken together) to
form a structure: —

o

wherein X and Y are independently selected from the group consisting of H,
C, to Cs alkyl, substituted C; to Cg alkyl, aryl, substituted aryl, heterocyclyl, and
substituted heterocyclyl;
R; is CH;, CHOH, or C=0; and
nislor?2;
or a pharmaceutically acceptable salt thereof.
In one embodiment, R; and R; are independently selected from among oxo,
OH or O(acyl). One suitable O(acyl) is OC(O)CHj;. Other suitable O(acyl)s can be
selected. ' | |
In another embodiment, R3 and R4 or R4 and Rs are joined, wherein X and Y
are CHs.
In yet another embodiment, Ry is C(O).
In still another embodiment, R; and R; are OH; R; and R4 are joined; Rs and
R are joined; R7 is C(0); and nis 2
In yet another embodiment, R;, Rz, R3, R4, Rs, and Rg are OC(O)CHs; Ry is
C(0O); and n is 2.
In another embodiment, R;, R, Ra, and R4 are OC(O)CHis; R4 and Rs are OH;
Ry is C(O); and n is 2.



sel ected. In another enbodinent, R3 and RAOR4 and R5
are joined, wherein X and Y are CH3. In yet another
wenhwdiosant, Ris C(O. In still another enbodPaEMIS200R005645
and R are OH R3 and R are joined; R5 and R6 are
joined; R7 is C(O; and nis 2 In yet another
enbodinent, R, R2, R3, R4, Rs, and R6 are OC(O CH ;
R7 is C(O; and nis 2. In another enbodinent, R, R,
R3, and R4 are OC(O)CH3; R4 and R5 are OH, R7 is C(O;
and n is 2. AML02214 In still another enbodi ment, Rl, Rami02214
, R5, and Rare OH R3 and R4 are joined; R7 is C(O)
and nis 2. In a further enbodinment, Rl, R2, R3, R,
and R5 Ia 1 @uoetRbodtens, FOHR, R, iaﬁd Qe OM (R3fhn't1&24?are joined;
g:t&er nbodl ment, Rl and R are oxo; R3 and R4 and
R7é§1 1 1§i%ned:; R7|sC(O) and nis 2. In yet
anot heﬁn%rmﬂﬁéfe%ﬂsodlﬁenﬁng R, 61{3 RQXaﬁad e BE(0FCH; 2REis OH; R,

R6 are OH R7 is
is C(O); and n is 2.

5 In another embodirﬁent, Ry and R; are oxo0; R; and R4 and Rs and Rg are
joined; Ry is C(O); and n is 2.
In yet another embodiment, R; and R; are oxo; R3, R4, Rs, and Rg are OH; R
is C(O); and n is 2.
In a further eml;odiment, R4 and R; are taken together to form a ring of the
10 structure '




In a further enbodinent, R4 and R5 are taken together
to forma ring of the structure Exanples of suitable

woanpaoussds of the invention include: AML02214 TRETHUSRIVT/005645
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"al kyl" is used herein to refer to both straight- and
branched-chai n saturated aliphatic hydrocarbon groups

having one to ten carbon atons, desirably one to eight

carbon atons and, nost desirably, one to six carbon

atons; "alkenyl" is intended to include both straight-

and branched-chain alkyl group with at |east one AM102214
car bon-carbon doubl e bond and two to eight carbon

atons, desirably two to six carbon atons; "al kynyl"

group is intended to cover both straight- a
brqggh d-chain al kyl groups with at | east o
car ' bond and t to eight

ato rably t | X car QIs. of

al k ‘hchdde net I, F-p

n- agpl es enyl inENudeyet he *

pr d pr Exa | kynyl e
ethynyl. The ter ut " /d d
al kenyl ", "and *substituted al kynyl" refer to alkyl, >2"

al kenyl , and al kynyl groups fi ned above having from
one to three substituents segl ected from hal ogen, CN,
OH, NO2, am no, aryl, heteroc cIyL bstituted aryl,
substituted heterocyclyl, ra [
aryl oxy, substituted aryl 3
al kyl car boxy, al kyl am no
HO,

The term “alkyl” is used herein to refer to both straight- and branched-chain
saturated aliphatic hydrocarbon groups having one to ten carbon atoms, desirably one
to eight carbon atoms and, most desirably, one to six carbon atoms; “alkenyl” is
intended to include both straight- and branched-chain alkyl group with at least one
carbon-carbon double bond and two to eight carbon atoms, desirably two to six
carbon atoms; “alkynyl” group is intended to cover both straight- and branched-chain
alkyl groups with at least one carbon-carbon triple bond and two to eight carbon
atoms, desirably two to six carbon atoms. Examples of alkyl include methyl, ethyl, n-
propyl, i-propyl and n-butyl. Examples of alkenyl include ethenyl, prop-1-yl and
prop-2-yl. Examples of alkynyl include ethynyl.

The terms “substituted alkyl”, “substituted alkenyl”, and “substituted alkynyl”
refer to alkyl, alkenyl, and alkynyl groups defined above having from one to three
substituents selected from halogen, CN, OH, NO,, amino, aryl, heterocyclyl,
substituted aryl, substituted heterocyclyl, alkoxy, substituted alkoxy, aryloxy,
substituted aryloxy, alkylcarbonyl, alkylcarboxy, alkylamino, and arylthio. Where
there is more than one substituent they may be the same or different. These
substituents may be attached to any carbon of an alkyl, alkenyl, or alkynyl group

provided that the attachment constitutes a stable chemical moiety.



there is nore than one substituent they may be the
sane or different. These substituents nay be attached

woao@ny3aar bon of an al kyl, al kenyl, or al kynyPCgmusam7/005645

10

15

20

25

30

provided that the attachment constitutes a stable
chem cal noiety. AML02214 The terra "aryl" is used
herein to refer to a carbocyclic aromatic system
which nay be a single ring, or multiple aromatic rings
fused or linked together as such that at |east one
part of the fused or linked rings forns the conjugatedapi02214
aromati c system The aryl groups include, but are not
limted to, phenyl, naphthyl, biphenyl, anthryl,
tetr ahyﬂﬁleﬁﬂ |‘T§61|‘3&”|’ is uebe ﬁédglri"ifo)ﬂefelr%ld chﬂb@@?ﬁlc]%bﬁlaﬁé ¥ystem, which
|s suita a,6 to 13 carbon ar or tQ cayr
3 bert ginglsinm OF ﬁll?lsta&an%ﬁc}/%ng%%ﬁfé#%r kl&(eértg?geta%r as such that
d at icasbriive.May ﬁfkgd @R Eink&Y HRY fosb M (;diﬁﬁga‘fedsﬂoﬁﬁh@ dystem.
from hal ogen, CN, NO , amno, alkyl, cycloa

afloerdpyl gfﬂ“Wﬁ91“ded?‘4¥@¥%/n°td¥fmt@k§% pherbiinaphtisd blpﬁ/enyl anthryl,
b onaBhity] GREBOMML L, ALINMAER! BNy AL AT 191033 barbon

nmore than o St
th@ﬂqmﬂﬁmxiﬁ¢mﬁqnmmﬂor dlfferent The term

“heter e M‘nI‘I‘sﬁbstlIfju%e(:“ci:j a.liy?r re&rg a<d I%?:éil 8ve ‘havmg one to four

7- menbered nonocyc
heulmtqumé ykletted droaln halbgen; N} (DHaNEDL adxid, ialltyll yeycloalkyl, alkenyl,

AR S R R R T R S
t Iaﬂcyga’xﬁimb, hiCdrytthity Whefe thareds Soé eHih.onékabbtaicht Shey may be the
same or different.

The term “heterocyclyl” is used herein to describe a 4- to 7-membered
monocyclic or a stable multicyclic heterocyclyl ring which is saturated, partially
unsaturated, or unsaturated, and which includes carbon atoms and from one to four
heteroatoms selected from the group including N, O, and S atoms. The N and S
atoms may be oxidized. The heterocyclyl ring ;cllso includes any multicyclic ring in
which any of above defined heterocyclyl rings is fused to an aryl ring. The
heterocyclyl ring may be attached at any heteroatom or carbon atom provided the
resultant structure is chemically stable. Such heterocyclyl groups include, for
example, tetrahydrofuran, piperidinyl, piperazinyl, 2-oxopiperidinyl, azepinyl,
pyrrolidinyl, imidazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl,
isoxazolyl, morpholinyl, indolyl, quinolinyl, thienyl, furyl, benzofuranyl,
benzothienyl, thiamorpholinyl, thiamorpholinyl sulfoxide, isoquinolinyl, and
tetrahydrothiopyran.

The term “substituted heterocyclyl” is used herein to describe the heterocyclyl
defined above having one to four substituents selected from halogen, CN, OH, NO,,
amino, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, alkoxy, substituted alkoxy, aryloxy, substituted
aryloxy, alkyloxy, substituted alkyloxy, alkylcarbonyl, substituted alkylcarbonyl,
alkylcarboxy, substituted alkylcarboxy, alkylamino, substituted alkylamino,



atons may be oxidized. The heterocyclyl ring also
i ncludes any nmulticyclic ring in which any of above

wdebinestshet erocyclyl rings is fused to an aryPCTiuSgn07/005645
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The heterocyclyl ring may be attached at any

het er oat om or carbon atom provi ded the resultant

structure is chemcally stable. Such heterocyclyl

groups include, for exanple, tetrahydrofuran,

pi peridinyl, piperazinyl, 2-oxopiperidinyl, azepinyl,
pyrrolidinyl, imdazolyl, pyridyl, pyraznyl, AM102214
pyrimdinyl, pyridazinyl, oxazolyl, isoxazolyl,

nor phol i nyl, indolyl, quinolinyl, thienyl, furyl,

banataidand @Hbstltﬁt%ﬂ Z@j’dﬂh@ NWheré hie?é@ﬁﬁ&‘é'thﬂybme substituent they may

t nmor phol-i p squOX|de |squ|noI|nyI and
quEH?HFU% §' fn. The term "substit ut ed
het er og¥e iy «hiRotPed uB&! KdrBinitd ré@S & fhg%ﬁ Ié?oup, where R is alkyl or
het er ocy ch& 1deflned above having one to four
g

s Bpstituted apdefined abpyomnditie pgan of @tachprent iiopn the oxygen atom.

Cubae] 7 By Sl gt bo LR B ropy e R s vt o
abubstiputed aybss definasichbaivi ynd the ];adnktmf}a,ttas]uhsmu it unelmb oxygen atom.

d
subet ] FHEFR B ¥ W R i P ol S Fighere R s arytor

akudysticaedaryy bs daﬂiﬂmﬂ abaid amj! themd:bnsﬁ dﬂaﬂﬁaglﬁzig&hdéy ba akidanfur atom.
| kyl tjt )
ot RS RVt B B Hel b SAGEE Fopeden to thg RGO group,

t hBredR és SlkhBé1 shﬁ@lmﬁltddh&k/yl@)deﬁﬁed B6ov&ail tRé point of attachment is
different. The term"al koxy" is used herein to refer

t 1 }P‘F'eca@?’b? Bb, where Ris alkyl or

The term “alkylcarboxy” is used herein to refer to the COOR group, where R
1s alkyl or substituted alky! as defined above and the point of attachment is on the
carbon atom.

The term “aminoalkyl” refers to both secondary and tertiary amines wherein
the alkyl or substituted alkyl groups, as defined above e.g.containing one to eight
carbon atoms, which may be either the same or different and the point of attachment
is on the nitrogen atom.

The term “halogen” refers to Cl, Br, F, or L.

The compounds of the present invention can be used in the form of salts
derived from pharmaceutically or physiologically acceptable acids or bases. These
salts include, but are not limited to, the following salts with organic and inorganic
acids such as acetic, lactic, citric, tartaric, succinic, fumaric, maleic, malonic,
mandelic, mallic, hydrochloric, hydrobromic, phosphoric, nitric, sulfuric,
methanesulfonic, toluenesulfonic and similarly known acceptable acids, and mixtures
thereof.

These salts, as well as other compounds of the invention may be in the form of
esters, carbamates and other conventional “pro-drug” forms, which, when
administered in such form, convert to the active moiety in vivo. In one embodiment,

the prodrugs are esters. See, e.g., B. Testa and J. Caldwell, “Prodrugs Revisited: The



substituted al kyl as defined above and the point of
attachnment is on the oxygen atom The term "aryl oxy"

woOowrsiesB4herein to refer to the OR group, wher BCRUS2007/005645
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aryl or substituted aryl as defined above and the

poi nt of attachment is on the oxygen atom The term
"arylthio" is used herein to refer to the SR group,

where Ris aryl or substituted aryl as defined above

and the point of attachnment is on the sulfur atom The

term "al kyl carbonyl™ or "acyl" is used herein to refer aspmq02214
to the RCO group, where Ris alkyl or substituted

al kyl as defined above and the point of attachment is

onAtir}eod:"ax;k;sr?acﬂt &8 Cgﬂ@ldn&!rmtc'i Bidanll ﬁs@W}éMddﬁ:i?&ﬁ besearch
rein to refer to the .graup, r is alkyl or
¥ sul ¥d) 2P P agd: Wée&%g@%gs’g}we poi nt of

at tach 'T@l@fcohﬁaoﬁﬁﬁ HEhE PrReRt BV &Monha Heeﬂ'r ared as described

"ar ni noal k refers t0 both secondary and tertiary
agfRaall ifellewiaggchgmeso rThasp mqthqﬁswdaflaklytw@& hegsef will be
ST AR oo GRS P BE PSR Ll 50 Mmpouncs o

t Hee Ipe$amt im/fentiom eahbeptepasdasingthe metth@gseiesaihmh beldwe, together
ter en" refers to The co
ey PeRE FhemodR iebind b s syoiheriCongRhic o BF YRR Y these
saietlmdslexyu oteckilledrninphaana [Sus pasirAlly, GonphryhémhedD@ahly/Synthesis,
aggeelggt?v%y,e ﬁa{tggsy &rEt%%f’e%%y il‘-lr R/Fosd%m Organic Chemistry”, ed., I. Fleming,
Pergamon Press, New York (1991); Comprehensive Organic Chemistry, “The

Synthesis and Reactions of Organic Compounds”, ed. J.F. Stoddard, Pergamon Press,
New York (1979)]. Suitable methods include, but are not limited to, those outlined

below.



salts include, but are not Iimted to, the foll ow ng

salts with organic and inorganic acids such as acetic,
woOaed7ite334citric, tartaric, succinic, fumaric, PRarRiSe007/005645

mal oni ¢, mandelic, mallic, hydrochloric, hydrobromc,

phosphoric, nitric, sulfuric. nethanesul fonic,

toluenesul fonic and simlarly known acceptabl e aci ds,

and m xtures thereof. These salts, as well as other

conpounds of the invention may be in the form of

esters, carbamates and ot her conventional "pro-drug" ami02214

forms, which, when adm nistered in such form convert

to the active noiety in vivo. In one enbodi nent, the

prodrugg are esters. See, e.g., B. Testa and JRO
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Per ganon Press, New York (1991); Conprehensive O ganic
Chem stry, "The Synthesis and Reactions of Organic
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York (1979)]. Suitable nmethods include, but are not

limted to, those outlined bel ow. AML 02214AML 02214 In

one aspect, the invention provides a nethod of

prepari ng a conpound having the structure I, wherein:

Rl, R2, R3, R4, R5, and R are, independently, QG to

C alkyl) or (substituted Ci to C6 alkyl); R7 is CH2, am102214
CHOH, or CO and nis 1 or 2; or a pharnaceutically
acceptable salt thereof. This nmethod involves reacting

meri danmycin with an al kyl ati ng agent or al kyl

anhydride. Meridanmycin and derjvatives_thereof have
been prBSaF&Pss teid gt PriRmproy doss 2 pugihed AEBrepaRaGE compound

ABRYing Ahd QficHRe300Re@%f2133 Al and US Pat ent
Appli éation Publication No. US 2005-0197379- Al, which

are hereby iRicBepRs ReeBsapdRefase.dndependenibyy £(C thEs alkyl) or
Uiémgﬁﬁtdtéﬁ’@ td ef ?(Zl)not limted by the source of
mer| op

anycin Suita al kyl ati ng agents may be readily
sel ect ed fr dtniafhg GHOH] &y C=0atndie, al kyl triflate,
or al kyl nes }[alt Hovvever, ot her suitabl e reagents
may be substi ut &
or a pharmaceutically acceptable salt thereof. This method involves reacting

meridamycin with an alkylating agent or alkyl anhydride.

Meridamycin and derivatives thereof have been prepared as described in US
Published Patent Application US 2005-0272133 Al and US Patent Application
Publication No. US 2005-0197379-A1, which are hereby incorporated by reference.

However, the present invention is not limited by the source of meridamycin

alkylating agent
base

Suitable alkylating agents may be readily selected from émong an alkyl halide,
alkyl triflate, or alkyl mesylate. However, other suitable reagents may be substituted.
For compounds of the invention, when R and R? are other than Oalkyl groups, an
acid halide or aryl anhydride are typically utilized to obtain the compound of the
invention. Typically, a mild base (e.g. pyridine) is utilized when the akylating agent is
an anhydride. Alternatively, the reaction may be performed utilizing a suitable
anhydride (e.g., acetic anhydride).

10



For conpounds of the invention, when Rl1 and R2 are
ot her than Qal kyl groups, an acid halide or aryl

wanhydosde are typically utilized to obtain thecT/us207/005645
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conmpound of the invention. Typically, a mld base

(e.g. pyridine) is utilized when the akyl ating agent

is an anhydride. Alternatively, the reaction nay be

performed utilizing a suitable anhydride (e.g., acetic
anhydri de). AML02214 | n anot her enbodi nent, the

I nvention provides a nmethod of preparing a conpound of apmi02214
formula I, wherein R and Rare OH R3 and R; R4 and

R5; R5 and R ; or a conbination thereof are joined,

i ndependently selected fromthe
H G to C alkyl, substituted]|C

al kyl bfMtuted aryl, heterocycly OR
subs %t ekocycl yl @l,ky'lﬁ?gggg'd%H ,

and or a_pharnacéutically a

t hege t hod invol ves reacting

Wi a @i al koxyaj'kane in the presencem‘gE

I n one enbodi nment,
di al koxyal kane is 2, 2-di met hoxypr opane. AML0221
di al koxyal kap In a further enbodi nent, the invention

provi des a nethod of preparing.a conpound of the .
st r uct Jr@npthepgrabediment, thq vratipnpigvifes rangligd i preparing a

aBgmpeund8f #FGnula I, wherein R; and R; are OH; R; and Ry; Ry and Rs; Rs and Rg;
or a combination thereof are joined, and Y are independently selected from the group
consisting of H, C; to Cg alkyl, substituted C, to Cs alkyl, aryl, substituted aryl,
heterocyclyl, and substituted heterocyclyle; R is CH;, CHOH, or C=0; andnis 1 or
2;
or a pharmaceutically acceptable salt thereof. This method involves reacting
meridamycin with a dialkoxyalkane in the presence of an acid catalyst, e.g., TsOH,
paratoluenesulfonic acid, or another mild acid. In one embodiment, the

dialkoxyalkane is 2,2-dimethoxypropane.

11



R<5 ; or a conbination thereof are joined; X and Y are
i ndependently selected fromthe group consisting of H,

waizoa7a0834al kyl , substituted G to C al kyl, aryPCT/US2007/005645
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substituted aryl, heterocyclyl, and substituted

heterocyclyl; R7 is CH, CHOH, or CO and nis 1 or

2; or a pharmaceutically acceptable salt thereof. This

nmet hod i nvol ves reacting a conpound of structure |

wherein: R and R2 are OH, R3 and R; R and R5; R5 and

R ; or a conmbination thereof are joined to forma AM102214
structure: - X and Y are independently selected from

the group consisting of H Cl to C al kyl, substituted

G to Calkyl, aryl, substH ed aryl, heterocyclyl,

and substituted heterocycl ybF~ R7—hs , CHOH, or C=Q0

and nis 1 or 2; or a pharsmac y acceptable salt
t her eof ; AML02214 with the @sgol\/h tiyn peri odi nane
reagent. Alternatively, bhe\conmpould is reacted with
t et rapr opyl ammoni um r ut nof hol i ne oxi de
In still another aspect, [t e xnyenti 8H provides a
met hod of preparing a conpoundlof s ucture I,
wherein: RL is oxo; R2 is OH dmﬂﬁhmig’ and R are
OH, R7 is CH, CHOH or CO a nrs 1 or 2; or a
phar utically ac ble salt thepeef. This net
i nvol cting the lproduct of the actdion with t
OH OH OH

In a further embodiment, the invention provides a method of preparing a
compound of the structure I: wherein R; and R; are oxo; R3; and R4; Ry and Rs; Rs and
Re; or a combination thereof are joined; X and Y are independently selected from the
group consisting of H, C; to Cg alkyl, substituted C; to Cs alkyl, aryl, substituted aryl,
heterocyclyl, and substituted heterocyclyl; R; is CH;, CHOH, or C=0; and nis 1 or 2;
or a pharmaceutically acceptable salt thereof. This method involves reacting a
compound of structure I, wherein: R; and R; are OH; R3 and R4; R4 and Rs; Rs and Rg;
or a combination thereof are joined to form a structure: —

x Y

e
J\.l"\f\ J\!VV‘

X and Y are independently selected from the group consisting of H, C;
to Cg alkyl, substituted C, to Cg alkyl, aryl, substituted aryl, heterocyclyl, and
substituted heterocyclyl;

R7 is CH,, CHOH, or C=0; and

nis1or2; '

or a pharmaceutically acceptable sailt thereof;,

12
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Martin periodi nane reagent (or the tetrapropyl anmoni um
rut henate and N-norpholine oxide) with a weak acid,

we 2007/10p8r at ol uenesul foni ¢ aci d. AML 02214 | n ORET/US2007/005645

aspect, the invention provides the use of the

meri damyci n conpounds produced by the routes described

herein and the conpounds of the invention in

phar maceuti cal conpositions and nethods for a variety

of neurol ogi cal disorders. The term "preventing

neur odegeneration” refers to preventing neuronal cell ami02214
deat h by apoptosis, autophagy, or any other nechani sm
resulting froma pathol ogical condition including but

not i mited with theressdMagianeriatinage thagenls eAltéraatiesty,ahe

trauma, and any, condition resulting froman ess .of. .
FOREIER SPGB AR eSS prtRR e and NG pitipine oxide
" pr onDih Bl BRSthEY ABEACTHRtIhAtiohPrevided £ nicbiCoffepdting a
neuronal cell events which include but are not 1Timted

t eomeeind of ssncire i whaspins Bnds exa; Rafd O&htR aRisoRs, and Re are OH; Ry
NGUFAP EHOH, Io¥ €208k Sh ¥ Lot8.85Y plfaﬁﬁxa&&ﬁi&%ﬂﬁ Q&%E{htb 1Pfait
cn as zneil rs

e.g., neurodegenerative di seases 'su I .

athgredr Kihissmathod dirgduesarsacting tho paddudhobite réastioowitlythe Dess-

[ ma.-or. fra n el t hol ogi .cal : .
bR 2P WAL g i - morphotin
Abkideligh not intending to be limted inits

t Qﬁﬁlaf vevgg.kl E(l:Cig,pé? Igl, gga{o?ﬁqesﬁesﬁl%onlig acid.

TsOH
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desirable to use the neridanycin conpounds descri bed

herein for treatnment of conditions of the centra
waenranss4syst em neur ol ogi cal di sorders, and dPeDUS2I03/005645

of the peripheral nervous system Conditions affecting

the central nervous systeminclude, but are not

limted to, epilepsy, stroke, cerebral ischem a,

cerebral palsy, nultiple sclerosis, Al per's disease,

Par ki nson' s di sease, Al zheiner's di sease, Huntington's

di sease, anyotrophic |lateral sclerosis (ALS), denenti aami02214

with Lewy bodies, Rhett syndrone, neuropathic pain,

spinal cord trauma, or traumatic brain injury. AML

02214 Neurol @gieal disorders according to the
but are not linmted t© i
[ ttl neur ol ogi cal

peri pher al

related to i on including,

limted to ' néur al gi B8OHl osso

neur al gi ag nyast-henia gravy

dystr ophgo & ic Yateral sclerosis

nmuscul ar &si ve bul bar H

nmuscul ar aj i rupture OH

vertebral disk sy drones Rcervical spo
di sorders, thoracic outlet destruction syndro
peripheral neur opat hi es such as t hose caused by Iead

e opdt RS SRl Bhh HF U P e e B¢ mpgidamycin compounds
ppfddnyed By tHadolBds ltebiibed heyditl bfdthe cbRFIUNdR of the invention in

Al zhei nmer’ s _di sease, Parkinson's disease, and

thmpgt}paé cexﬁlgp%_}gons and methods for a variety of neurological disorders.

The term “preventing neurodegeneration” refers to preventing neuronal cell
death by apoptosis, autophagy, or any other mechanism, resulting from a pathological
condition including but not limited to a neurodegenerative disease, ischemia, trauma,
and any condition resulting from an excess of an excitatory amino acid such as
glutamate.

The term “promoting neuroregeneration” refers to inducing in neuronal cell
events which include but are not limited to neurite outgrowth or long term
potentiation. Neuroprotective agents are useful for the treatment of e.g.,
neurodegenerative diseases such as Alzheimer’s and Parkinson’s diseases, neuronal
damage following ischemia or trauma, and any other pathological condition in which
neuronal damage is implicated.

Although not intending to be limited in its therapeutic applications, it is
desirable to use the meridamycin compounds described herein for treatment of
conditions of the central nervous system, neurological disorders, and disorders of the
peripheral nervous system. Conditions affecting the cenfral nervous system include,
but are not limited to, epilepsy, stroke, cerebral ischemia, cerebral palsy, multiple
sclerosis, Alper’s disease, Parkinson’s disease, Alzheimer’s disease, Huntington’s
disease, amyotrophic Jateral sclerosis (ALS), dementia with Lewy bodies, Rhett

syndrome, neuropathic pain, spinal cord trauma, or traumatic brain injury.

14



Specific situations in which neurotrophic therapy is
i ndicated to be warranted i nclude, but are not limted

woaQpo7ciesa4r al nervous system di sorders, Al zhei NnBCTAIS2007/005645
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di sease, aging, Parkinson's disease, Huntington's

di sease, nultiple sclerosis, anyotrophic | ateral

sclerosis, traumatic brain injury, spinal cord injury,

epi | epsy, inflamuatory disorders, rheunatoid

arthritis, autoinmune di seases, respiratory distress,
enphysema, psoriasis, adult respiratory distress AM102214
syndronme, central nervous systemtrauma, and stroke.

The neridanyci n conpounds of this invention are al so

usef ul Neurplogicahtlisoglers a"oeatdimgtodhe imventidh invdudes but #re not limited

drrentlas denentia w es co ve
SRHoR peS Sl gl nid et Sioef B SR o

amamdag@ﬁramﬂlﬁdmgﬁfg@baﬁndt ¢indtedab d6gEminabnhigia)s
V|d|ng neuro otectl n or cognitian enhancenment

rggo algy, Bell gpalsy; myasfhenja gravig, masgular dystrophy,

%fx%fo%‘ob1121cqat'é’?a{r@f@l'erosYg1 Pfdkré@iﬁe Beusduliy JRBpIY, progressive bulbar
non-"human ani mal ernms "adm ni ster,

" é@hﬁm%m@ﬁwﬂg a'trQﬂhy emiatids rupieted or prolapsed agrinbrabiisk
%g&rohﬁs,eée‘rhﬁﬁl s%bﬁﬁflhéﬁ.‘ &Qmsrﬁdsﬂr&éfs N ofhctCORRY 'agstﬂfcuon
ositron to a pat mnistering a prodrug
d g@yndratries cpanpharsd hglgoggathtds suchhapthoseictused by lgpd; haytamides,
c '3—'5‘2%%“8{1‘?&% gc}slan egfér’\éal len%tpflﬁln? ucntbog (?1ts hl%gsnéapsone ticks,
porphyria, Gullain-Barre syndrome, dementia, Alzhexmers dlsease Parkinson's

disease, and Huntington's chorea.

Specific situations in which neurotrophic therapy is indicated to be warranted
inclhude, but are not limited to, central nervous system disorders, Alzheimer’s disease,
aging, Parkinson’s disease, Huntington’s disease, multiple sclerosis, amyotrophic
lateral sclerosis, traumatic brain injury, spinal cord injury, epilepsy, inflammatory
disorders, rheumatoid arthritis, autoimmune diseases, respiratory distress,
emphysema, psoriasis, adult respiratory distress syndrome, central nervous system
trauma, and stroke. |

The meridamycin compounds of this invention are also useful in preventing,
treating or inhibiting senile dementias, dementia with Lewy bodies, mild cognitive
impairmént, Alzheimer's disease, cognitive decline, associated neurodegenerative
disorders, as well as providing neuroprotection or cognition enhancement.

The term “subject” or “patient,” as used herein, refers to a mammal, which
may be a human or a non-human animal.

2* 6§

The terms “administer,” “administering,” or “administration,” as used herein,
refer to either directly administering a compound or composition to a patient, or
administering a prodrug derivative or analog of the compound to the patient, which
will form an equivalent amount of the active compound or substance within the
patient’s body.

The terms “effective amount” and “therapeutically effective amount,” as used

herein, refer to the amount of a compound that, when administered to a patient, is

15



The terns "effective anount” and "therapeutically

effective anmount,"” as used herein, refer to the anount
wofo@/1088apound t hat, when adm nistered to a paPCemIS2007/005645

i SAML02214 effective to at |east partially aneliorate

a condition fromwhich the patient is suspected to

suffer. When adm nistered for the treatnent or

inhibition of a particular disease state or disorder,

it is understood that the effective dosage may vary

dependi ng upon the particular conpound utilized, the ‘am102214

node of adm nistration, the condition, and severity

thereof, of the condition being treated, as well as

t befedtivd toUs 1¢Ypdrtially imelicrate 4 &dnditfsh fromtwigich ik pdtitnals

subj ect bbeing treated. Effective adm nistration of the

nEPIRESIFIEP S Bpounds of this invention may be given

at nontWhyn a&ﬁﬁ’h&t&‘red%r fiditdeMimat 0P i}EPbitidoH of alPafticular disease state
intervals. For exanple, a parenteral dose may be

der diserdsy, ibis undgeenad thatie stisetive drsese Bray A6 deprnding upon the

5 gu ROy o S el vt
dtsmeofapt ﬂle@ogdéiandxeingmatqb@gweu ag thg)(':drg;us phyS1ca1 factors related
PE)(? ]‘;h(:"e:r gﬁiv\{dua?gl%ﬁét% r%t aIQ?dM étlfe&%e%ua uug{rat% {:}f t%g %damycin

nan
rrgbnhpysunds af thlsngvmtnbtnsnayobe gwen mnthinneeemtlwodddily, or other

dos of al_ dose ner al not .e ed about
1 SR e e RoradEng bRt dpos Ry (RGNS REBag » wookly basis
10 al@ﬂb)ﬁoﬁg@f i@fudw mglideabpun] (otag, it 0 495ReHHUASE0 mg, or about

ex%ect ed to varg wth route of adm njstrati og
0 mg to about 250 mg per week. A suitable oral dose may be greater than about 0.1

-

mg/day. Preferably, administration will be greater than about 10 mg/day, more
specifically greater than about 50 mg/day in a single dose or in two or more divided
doses. The oral dose generally will not exceed about 1,000 mg/day and more

15  specifically will not exceed about 600 mg/day. The projected daily dosages are
expected to vary with route of administration.

Such doses may be administered in any manner useful in directing the active
compounds herein to the recipient's bloodstream, including orally, via implants,
parenterally (including intravenous, intraperitoneal and subcutaneous injections),

20  rectally, intranasally, ‘)aginally, and transdermally.

Oral formulations containing the active compounds of this invention may

_comprise any conventionally used oral forms, including tablets, capsules, buccal
forms, troches, lozenges and oral liquids, suspensions or solutions. Capsules may
contain mixtures of the active compound(s) with inert fillers and/or diluents such as
25  the pharmaceutically acceptable starches (e.g., corn, potato or tapioca starch), sugars,
artificial sweetening agents, powdered celluloses, such as crystalline and
microcrystalline celluloses, flours, gelatins, gums, etc. Useful tablet formulations
may be made by conventional compression, wet granulation or dry granulation
methods and utilize pharmaceutically acceptable diluents, binding agents, lubricants,
30  disintegrants, surface modifying agents (including surfactants), suspending or

stabilizing agents, including, but not limited to, magnesium stearate, stearic acid, talc,

16



Such doses may be adm nistered in any manner useful in
directing the active conpounds herein to the

woeai7piosaatr' s bl oodstream including orally, vi&CT/US2007/005645
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i mpl ants, parenterally (including intravenous,

i ntraperitoneal and subcutaneous injections),

rectally, intranasally, vaginally, and transdermally.

Oral fornmul ations containing the active conmpounds of

this invention may conprise any conventionally used

oral forms, including tablets, capsules, buccal forns, am102214
troches, | ozenges and oral |iquids, suspensions or

sol utions. Capsules may contain m xtures of the active
Ceoitmanehns) swlifité, thiteddrydtallihe eellelosy, oarbdkymethivicetuise aslcium,

t he pharmaceptical |y acceptabl e starches (e.g., corn, )
pa?‘ér?’wyayrf oBEeLatish algitic §8‘é1af‘%a,°1aa$‘{mf¥%\t%% gum sodiurm citrate,
S¥&RbRRI s aBBC Bd1SiunPOMBe 88 tRliné)ldeg®m, s®dt6&k, 88rbitol, dicalcium
cggstalllne and m.crocrystalline celluloses, flours,

g

esphats, cajei sufate, lagieseykaqlim manniteh sedigm @Heridm drpefarches
| - - -
PR P e SRRSO G e TR R e and
aswiopicasvirfacelimodifiying agsintsd iRepresgutative examplies efiswface modifying
i . oodi fut i . ‘
et FRA R, Bur BLBLERRHERE] DYl ARP I8 ek pH hioride, catcium
i stehrath, ogtosteatyl alxbhbl, oetbatictogol emakEyingwat,sarldtaa, esters, colloidol

Ry SR SR e i e
C ahd iridihandldriyiteN Oral foratiationShergRl @by Dtiligd Ghided delagor time

acaci a gum_ xant han gum _sodium ¢itrate, conplex
SFIFasa fBanulatpns Al tes M GharBtion Py e f5ivaeXRPPAA(). The oral

S B fionS@hP hiselconSikC adiifistering the active ingredient in water or a fruit

juice, containing appropriate solubilizers or emulsifiers as needed.

In some cases it may be desirable to administer the compounds directly to the
airways in the form of an aerosol.

The meridamycin compounds can also be administered parenterally or
intraperitoneally. Solutions or suspensions of these active compounds as a free base
or pharmacologically acceptable salt can be prepared in water suitably mixed with a
surfactant such as hydroxy—'probylcellulose. Dispersions can also be prepared in
glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary
conditions of storage and use, these preparations contain a preservative to prevent the
growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersions. In all cases, the form must be sterile and
must be fluid to the extent that easy syringability exists. It should be stable under the
conditions of manufacture and storage and must be preserved against the
contaminating action of microorganisms such as bacteria and fungi. The carrier can
be a solvent or dispersion medium containing, for example, water, ethanol, polyol
(e.g., glycerol, propylene glycol and liquid polyethylene glycol), suitable mixtures

thereof, and vegetable oils.
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phosphate, calciumsulfate, |actose, kaolin, mannitol,
sodium chl oride, dry starches and powdered sugar.

weénref7ansxad surface nodi fyi ng agents include noRCOMISZ007/005645
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and ani oni c surface nodi fying agents. Representative

exanpl es of surface nodi fying agents include, but are

not limted to, pol oxaner 188, benzal koni um chl ori de,

cal cium stearate, cetostearyl alcohol, cetomacrogol
emul si fying wax, sorbitan esters, colloidol silicon

di oxi de, phosphates, sodi um dodecyl sul fate, nmagnesi um am102214
alumnumsilicate, and triethanolamne. O al

formul ations herein may utilize standard delay or tine

r el eas&of drenpirposes o thio dia;bloeuret transdbanalpidndnisthtiddsare understood

a ti VE{ &L &ﬂp %&ﬁ%{“é’ﬁ ?Fgﬁoﬁsﬁé hcs g?tt%eg?%cg‘a%}ﬁ‘?‘% joner linings of

V\/Bb&ﬂly Fﬂss@gésﬁﬁd:lhdinlgl epithelidl Aha inilicoshl 3zpicaP ISudh Qdmmlstratlons may
solubilizers or enulsifiers as needed. In sonme cas

;P GRTIHOUBSE 4 Brepent SARPANAISe Pt BiETEESHIisaRY Scceptable salts

dife@&del th 1bRoh) RrdntdNeYaind, Palch&s, NP bnd BoREIGAS Und skPSositories
mer i danyci n corrpounds can al so be adm ni’st er ed
péueetal andavaging). i ntraperitoneal ly. Solutions or

suspensg, eﬁﬁaltiafxfxﬁlsﬁ%bﬂ ﬁag %%Qgtf}ﬂﬁhﬁﬁdﬁ‘mfohgﬁ ARARR of a

or pharnmacol ogic y accep I'e's can be prepare
i trammeenamntclammalmngdie wetive @nsprundcndrat castiertthatsis inert to the

h I cel I Di al so
PR, BT ihRRe o 485 P SRR RO e ey o
ntystemmsabshmtmnﬁnmrthe bled stieatarviothei skir. ym@mintat may talfe any
st or d use, these pre arations contain
ppg@@g\’/%ﬁ{&%stsgclb?sevg?ﬂl apd.ointments, pastes, gels, and occlusive devices.

The creams and ointments may be viscous liquid or semisolid emulsions of either the

oil-in-water or water-in-oil type. Pastes comprised of absorptive powders dispersed in
petroleum or hydrophilic petroleum containing the active ingredient may also be
suitable. A variety of occlusive devices may be used to release the active ingredient
into the blood stream such as a semi-permeable membrane covering a reservoir
containing the active ingredient with or without a carrier, or a matrix containing the
active ingredient. Other occlusive devices are known in the literature.

Suppository formulations may be made from traditional materials, including
cocoa butter, with or without the addition of waxes to alter the suppository's melting
point, and glycerin. Water soluble suppository bases, such as polyethylene glycols of
various molecular weights, may also be used.

The invention further provides products, including packaging, containing the
compounds formulated for delivery. In another aspect, the invention provides kits
including, e.g., needles, syringes, and other packaging, for delivery of the compound
of the invention. Optionally, such a kit may include directions for administration of
the drug, diluent, and or a carrier for mixing of a solid form of a compound of the
invention.

The reagents used in the preparation of the compounds of this invention can be

either commercially obtained or can be prepared by standard procedures described in
the literature.
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growm h of m croorgani sns. The pharnmaceutical forns
suitable for injectable use include sterile aqueous

weabart1ossas or di spersions and sterile powders POT/USE®7/005645

~a transdermal patch contai
.a carrier that is inert to th
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ext enpor aneous preparation of sterile injectable

solutions or dispersions. In all cases, the form nust

be sterile and nust be fluid to the extent that easy
syringability exists. It should be stable under the

condi tions of manufacture and storage and nust be

preserved agai nst the contam nating action of AM102214
m cr oorgani sns such as bacteria and fungi. The carrier

can be a solvent or dispersion nedium containing, for

exanpl e, water, ethanol, polyol (e.g. , glycerol,

propyl e l.ycal and Ijquid paol yethyl ene, gl ycol),

Sui t abl Lhpfaliayies Sxsmples fre IHﬁaﬂ%agﬁtbbﬁ%d SrelteP hisd 10 be 2
Foimiti@orP st RRSR8sedt ilvBhonli scl osure, transder nal

adm ni strations are understood to include al

adm ni strations across the surface of the body and the
inner linings of bodily pasggggﬁpLEQ udi ng epitheli al
and rucosal tissues. Such admnistrations nay be
carried out using the present conpounds, or
pharnaceutical |y acceptabl e galtstihereof, in lotions,
creans, foans, patches, suspensions, solutions, and
suppositories (rectal andgyaginal). Transder nal

adm ni stration may be acco i shed through the use of

j th cti%S conmpound and

Meridamycin (0.069 g, 0.084 mmol) was dissolved in 5 mL -
dimethylformamide (DMF). Excess 2,2-dimethoxypropane (0.5 mL, 4 mmol) and a
catalytic amount of paratoluenesulfonic acid was added to this DMF solution. The
reaction mixture was stirred at 25 °C for 20 hours with magnetic stirring. Chloroform
(5 mL) was added to this mixture and the resulting solution was filtered over a small
column of basic alumina. The products were then chromatographed via reversed-
phase HPLC (column: 250 x 20 mm YMC ODS-A with 50 x 20 guard, mobile phase:
50 to 80 % acetonitrile:water in 30 minutes, then to 90% acetonitrile in 15 minutes,
hold at 90% for an additional 15 minutes) to yield the product (0.028 g, 37% yield, tr
= 10.6 min, analytical HPLC conditions: column = YMC ODS-A S-3 120 A, mobile
phase/gradient: 95% water (+ 0.025% formic acid)/acetonitrile (+ 0.025% formic

acid) to 5% water in 6 minutes, hold at 5% for 9 minutes).

Theoretical Neutral Mass; 901.59153
Theoretical Elemental: Cs;HgzNOi2
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active conmpound, is non toxic to the skin, and all ows
delivery of the agent for system c absorption into the

wokordost4r eam vi a the skin. The carrier may taReTAISY007/005645
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nunber of forns such as creans and oi ntnents, pastes,
gel s, and occl usive devices. The creans and oi ntnents
may be viscous liquid or sem solid enul sions of either

the oil-in-water or water-in-oil type. Pastes
conpri sed of absorptive powders dispersed in petrol eum
or hydrophilic petroleumcontaining the active AM102214

i ngredient may al so be suitable. A variety of

occl usive devices may be used to rel ease the active
ingredient into the blood stream such as a

sem - per neabl e nmenbEsae My &g R esolnseReqilts
containing the active ingredient wwth or without a
carrier, [praadueal I XExp@NT @ NEREt [ Ne @@l Ve ppRy! e dRIEsAl .
O her occj usive devices afe known jin the literature.
Supposi t of PMANat |l £24-51885 1834-38675aide-80 r onn 194di | 60shal |
materials, including cocoa butter, with or without the
addition of waxes to alter the suppository's nelting
poi nt, and glycerin. Water slExtdihple2suppository bases,
such as pol yet hyl ene gl ycol s of various nol ecul ar

wei ghts, may al so be use The i nvention further

provi des products, inc [ packagi ng,gcont ai ni ng the
conmpounds formul ated f dal i ver y-hi —afiot her aspect,
the invention provides Ki %.g., needles,
syringes, and other pac ivery of the
conmpound of the inventi

Meridamycin (0.05 g, 0.06 mmol) was dissolved in pyridine (1.0 mL), acetic
anhydride (1.0 mL) was added to this solution, and the reaction was stirred for 3
hours. The solvents were removed in vacuo and the products then chromatographed
via reversed-phase HPLC (column: 250 x 10 mm YMC ODS-A, mobile phase: 50 to
95 % acetonitrile:water in 20 minutes, hold at 95% for an additional 30 minutes) to
yield a fraction that was further chromatographed via reversed-phase HPLC (column:
250 x 10 mm YMC ODS-A, mobile phase: 80 % acetonitrile:water for 30 minutes,
then to 90% acetonitrile in 5 minutes, hold at 95% for an additional 10 minutes) to
yield the product (0.006 g, 9% yield, tg = 8.07 minutes, analytical HPLC conditions:
column = YMC ODS-A S-3 120 A, mobile phase/gradient: 95% water (+ 0.025%
formic acid) /acetonitrile (+ 0.025% formic acid) to 5% water in 6 minutes, hold at

5% for 9 minutes).

Theoretical Neutral Mass: 1073.59231
Theoretical Elemental: CsHgsNOqg
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the drug, diluent, and or a carrier for mxing of a
solid formof a conpound of the invention. The
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this invention can be either comercially obtained or

can be prepared by standard procedures described in

the literature. AML 02214 The fol |l owm ng exanples are
illustrative only and are not intended to be a

limtation on the present invention. EXAVMPLES Exanpl e

1 Meridamycin (0.069 g, 0.084 nmol) was dissolved in 5 am1i02214
nmL di et hyl f ormam de (DMWF). Excess

2, 2-di met hoxypropane (0.5 nmL, 4 mmol ) and a catal ytic

amount of par at ol ueiigacy NMasi High@®adoaionRidallst o thi s

DMF sol ution. The reaction mxture was stirred at 25

oC f\(/)vl ZOzdHabd S W {NEJPRONEL]T C Wxhdt! | NY. mbdl @rqug{m (RI %
) s added toJthis mxtyre and the|resulting

sol ut il oM+MaS fi | | €09648138er |al08mMER153 col ehts off -dsi ¢ | 100.0
al um QAMHYHA"pr oHiR% 624881 e [119BR626kY onmtbefr apheth vi 439
rever 5@4;‘3‘32:: HPlL 81258033 - 13E15554P 8¥MC| O38-_ A \iltéh
50 x :_@r\d@H " B‘?SF"gl%?hae . S4E7944Q .01 -5.49 1.8

acetonitrile:water in 30 mnutes, then to 90%
acetonitrile in 15 m nutes,
oVyi

Eorapla3 90% f or an
addi ti onal | d the product (0.028 g,
o]

37% vyi el d,

15 m nutes)<t
tR

Meridamycin (0.05 g, 0.06 mmol) was dissolved in pyridine (1.0 mL), acetic
anhydride (1.0 mL) was added to this pyridine solution, and the reaction was allowed
to stir for 3 hours. Solvents were removed in vacuo and the products were then
chromatographed via reversed-phase HPLC (column: 250 x 10 mm YMC ODS-A,
mobile phase: 50 to 95 % acetonitrile:water in 20 minutes, hold at 95% for an
additional 30 minutes) to yield the product (0.008 g, 14 % yield, tg = 7.40 minutes,
analytical HPLC conditions: column = YMC ODS-A S-3 120 A, mobile
phase/gradient: 95% water (+ 0.025% formic acid)/acetonitrile (+ 0.025% formic

acid) to 5% water in 6 minutes, hold at 5% for 9 minutes).

Theoretical Neutral Mass: 989.57119
Theoretical Elemental: Cs3HgsNOie

Exact Mass High Resolution Results

Adduct Exptl. Exact mmu ppm RI %
[M+H]Y 990.57913 990.57847 0.66 0.67 2.6
M-+Naj'* 1012.56339 1012.56041 2.98 2.95 37.0
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= 10.6 mn, analytical HPLC conditions: colum = YMC
ODS-A S-3 120 A nobil e phase/gradient: 95% water (+

wO0.202898%0r m ¢ acid)/acetonitrile (+ 0.025% f oPATAIS2007/005645

10

15

20

acid) to 5% water in 6 mnutes, hold at 5% for 9

m nutes). Theoretical Neutral Mss: 901 .59153
Theoretical Elenental: C51H33NG 2AML02214 Exact Mass

H gh Resol ution Results Exanple 2 Meridanycin (0.05 g,
0.06 nmol) was dissolved in pyridine ( 1.0 nlL), acetic
anhydride (1.0 nL) was added to this solution, and the Am102214
reaction was stirred for 3 hours. The solvents were
renmoved in vacuo and the products then-chromatographed
vi a reversed- phase HPLC (col Bxampkb® x 10 mm YMC
ODS- A, nobil e phase: 50 to 95 % acetonitrile:water in
20 m nutes, hold at 95%fgqg an additional 30 m nutes)
to yield a fraction that wa urt her chronat ographed
via reversed-phase HPLC (co - x 10 nm YMC
ODS- A, mobi | e phase: 80 % acefjonitri j\e: er for 30

m nutes, then to 90% ace N2 i 1 nutes, hold
at 95% for an additional {10 Jmi ngtes) to/fyield the
product (0.006 g, 9%yi el nut es,

anal ytical HPLC conditi ODS-A S-3 120
A, nobil e phase/ gradi emt; .025% formi c
acid) /acetonitrile ( .

in 6 mnutes, hold at

Meridamycin (0.1 g, 0.12 mmol) was dissolved in 2,2-dimethoxypropane
(1.50 mL) and a catalytic amount of paratoluenesulfonic acid was added. The
reaction mixture was stirred at 25 °C for 16 hours with magnetic stirring. Chloroform
(5 mL) was added to the solution and the resulting solution was filtered over a small
column of sodium bicarbonate. The products were then chromatographed via
reversed-phase HPLC (column: 250 x 20 mm YMC ODS-A with 50 x 20 guard,
mobile phase: 50 to 80 % acetonitrile:water in 30 minutes, then to 90% acetonitrile in
15 minutes, hold at 90% for an additional 15 minutes) to yield the product (0.008 g, 8
% yield) tg = 10.0 minutes, analytical HPLC conditions: column = YMC ODS-A S-3
120 A, mobile phase/gradient: 95% water (+ 0.025% formic acid)/acetonitrile (+

0.025% formic acid) to 5% water in 6 minutes, hold at 5% for 9 minutes).

- Theoretical Neutral Mass: 861.56023
Theoretical Elemental: CygH70NO)2

Exact Mass High Resolution Results

Adduct Exptl. Exact mmu PpPmM RI %
M+H]"™ 862.57146 862.56751 3.95 4.58 2.8
[M+Na]"™ 884.55113 884.54945 1.68 1.90 29.1
[M+K]™ 900.52258 900.52339 -0.81 -0.90 1.9

22



506 for 9 mnutes). Theoretical Neutral Mass :
1073. 59231 Theoretical Elenental: C 7Hg NGO SAML02214

waxert10d#ass Hi gh Resol ution Results Exanpl e 3 PCT/US2007/005645

10

15

20

Meri danmycin (0.05 g, 0.06 nmol) was dissolved in
pyridine (1.0 nL), acetic anhydride (1.0 nL) was added
to this pyridine solution, and the reaction was
allowed to stir for 3 hours. Solvents were renoved in
vacuo and the products were then chromat ographed via
rever sed- phase HPLC (colum: 250 x 10 nmm YMC ODS- A, AM102214
nobi | e phase: 50 to 95 % acetonitrile:water in 20

m nutes, hold at 95% for an additional 30 minutes) to
yield the product (0.008 g, 14 %yield, tR = 7.40

m nutes, anal ytical HPLC conBkampkss col um = YMC
ODS-A S-3 120 A, nobil e phase/gradi ent: 95% water (+
0.025% form c acid)/acetonitrile (+ 0.025% formc
acid) to 5%water in 6 mpautes, hold at 5%for 9

m nutes). Theoreti cal t Mass: 98957119
Theoretical Elenental: ac{ Mass High
Resol uti on Resul tsAML 02214 0o

Meridamyecin (0.05 g, 0.06 mmol) was dissolved in pyridine (1.0 mL), acetic
anhydride (1.0 mL) was added to this pyridine solution, and the reaction was allowed
to stir for 3 hours. Solvents were removed in vacuo and the products were then
chromatographed via reversed-phase HPLC (column: 250 x 10 mm YMC ODS-A,
mobile phase: 50 to 95 % acetonitrile:water in 20 minutes, hold at 95% for an
additional 30 minutes) to yield a fraction that was further chromatographed via
reversed-phase HPLC (column: 250 x 10 mm YMC ODS-A, mobile phase: 80 %
acetonitrile;water for 30 minutes, then to 90 % acetonitrile in 5 minutés, hold at 95%
for an additional 10 minutes) to yield the product (0.003 g, 5 % yield, tg = 7.72
minutes, analytical HPLC conditions: column = YMC ODS-A S-3 120 A, mobile
phase/gradient: 95% water (+ 0.025% formic acid)/acetonitrile (4 0.025% formic

acid) to 5% water in 6 minutes, hold at 5% for 9 minutes).

Theoretical Neutral Mass: 1031.58175
Theoretical Elemental: Css;HgsNO;q

Exact Mass High Resolution Results

Adduct Exptl. Exact minu ppm RI %
[M+H]"™ 1032.58632 1032.58903 -2.71 -2.62 5.6
[M-+Na]"™ 1054.57069 1054.57097 -0.28 -0.26 78.8
[M+H+Nal** 527.78532 527.78912 -3.80 -7.20 1.6
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Meridanmycin. (0.1 g, 0.12 nmol) was dissolved in
2, 2-di met hoxypropane (1.50 nL) and a catal ytic anount

woRopanz4ol uenesul foni c acid was added. The r eRCTUSEZN07/005645

10

15

20

m xture was stirred at 25 OC for 16 hours with
magnetic stirring. Chloroform (5 nL) was added to the
solution and the resulting solution was filtered over
a small colum of sodium bi carbonate. The products
wer e then chromat ographed vi a reversed- phase HPLC

(COl um: 250 x 20 nmm YMC ODS-A with 50 x 20 guard, AM102214
nobi | e phase: 50 to 80 % acetonitrile:water in 30

m nutes, then to 90% acetonitrile in 15 m nutes, hold
at 90% for an additional 15 mnutes) to yield the
product (0.008 g, 8 Qbyield)EanpkL@.O m nut es,

anal ytical HPLC conditions; colunn YMC ODS-A S-3 120
A, nobil e phase/gradient: ) (+ 0.025% form c
acid)/acetonitrile (+ 0.025@- ic_acid) to 5% wat er
in 6 mnutes, hold at 5% for n1nutrs) ° Theoretica
Neutral Mass: 861.56023 QI £ egental : C48
79NOL2 Exact Mass Hi gh Re SAML02214
Exanpl e 5 Meridanycin (O. was di ssol ved

in pyridine (1.0 m.), & .0 nm) was
added to this pyridi newosg and the reactlon was
allowed to stir for 3 WL renoved in
vacuo and the products e O'*C/

Anhydrous dichloromethane (1.0 mL) was added to a solution of the
compound of Example 1 (0.011g, 0.012 mmol) in a 0.3 M solution of Dess-Martin
periodinane in dichloromethane (50 pL). The reaction was stirred under argon for 4
hours, dichloromethane (DCM, 10 mL) was added and the organic layer was washed
with saturated sodium carbonate. The organic layer was dried, reduced in vacuo, and
chromatographed via reversed-phase HPLC (colurmn: 250 x 10 mm YMC ODS-A,
mobile phase: 50% to 95% acetonitrile:water in 20 minutes, hold at 95% for an
additional 30 minutes) to yield the product (0.008 g, 74 % yield, tg = 10.13 minutes,
analytical HPLC conditions: column = YMC ODS-A S-3 120 A, mobile
phase/gradient: 95% water (+ 0.025% formic acid)/acetonitrile (+ 0.025% formic

acid) to 5% water in 6 minutes, hold at 5% for 9 minutes).

Theoretical Neutral Mass: 897.56023
Theoretical Elemental: Cs;H7oNO13

Exact Mass High Resolution Results

Adduct Exptl. Exact mmu ppm RI %
[M+Na]"" 920.54952 920.54945 | 0.07 0.08 53.8
[M+NH, ] 915.59351 915.59405 -0.54 -0.59 9.2

+H+K ] 468.76132 468.76533 -4.01 -8.56 2.4
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chr omat ogr aphed vi a reversed- phase HDPLC (col um: 250
x 10 nm YMC ODS-A, nobile phase: 50 to 95 %

wacat7ansri l e: water in 20 m nutes, hold at 95%PE€DUS207/005645

10

15

20

additional 30 minutes) to yield a fraction that was
further chromat ographed via reversed-phase HPLC

(colum: 250 x 10 mm YMC ODS-A, nobile phase: 80 %
acetonitrile: water for 30 minutes, then to 90 %
acetonitrile in 5 mnutes, hold at 95% for an

additional 10 mnutes) to yield the product (0.003 g, AM102214
5 %yield, tR=7.72 mnutes, analytical HPLC

conditions: columm = YMC ODS-A S-3 120 A, nobile

phase/ gradi ent: 95% wat er (+ERaf@kEYs form c
acid)/acetonitrile (+ 0.025% formc acid) to 5% wat er

in 6 mnutes, hold at 5% for 9 mnutes). Theoreti cal
Neutral Mass: 1031.58175 Theoretical Elenental:

C55H8SNOL7 Exact Mass Hi gh ReSol uti on Resul t sAML02214

1.0 nL) was added

to a solution of the conpound plecl (O AIg,
0.012 mmol) in a 0.3 Ms ' 2 ss\Martin

periodi nane in dichloromgt hape ($H0 nL). [The reaction
was-stirred under argon foN” 473ours,~diChl or onet hane

(DCM 10 nL) was added ®Qdy{ heoor gani &gl ayer was

washed with saturated

sdi urf? car bonat e.
| ayer was dried, reducCeg

A catalytic amount of paratoluenesulfonic acid was added to a solution of the
product of Example 6 (0.005 g, 0.006 mmol) in 2:1 methanol:water (3 mL). The
reaction was stirred for 24 hours, the solvents were removed in vacuo, and the
products were chromatographed via reversed-phase HPLC (column: 250 x 10 mm
YMC ODS-A, mobile phase: 50% to 80% acetonitrile:water in 10 minutes, hold at
80% for an additional 20 minutes) to yield the product (0.002 g, 41 % yield, tg = 6.21
minutes, analytical HPLC conditions: column = YMC ODS-A S-3 120 A, mobile
phase/gradient: 95% water (+ 0.025% formic acid)/acetonitrile (+ 0.025% formic

acid) to 5% water in 6 minutes, hold at 5% for 9 minutes).

Theoretical Neutral Mass: 817.49763
Theoretical Elemental: CysH7;NOq2

Exact Mass High Resolution Results

Adduct Exptl. Exact mmu pPpm RI %
M+H]"™ 818.50303 818.50491 -1.88 -2.29 41.3
[M+Na]™ 840.48364 840.48685 -3.21 -3.82 4.3
[MHK]™ 856.45711 856.46079 -3.68 -4.29 0.2
M+CH,OH+H]'* | 850.52978 850.53112 -1.34 -1.57 2.8
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chr omat ogr aphed vi a reversed- phase HPLC (col um: 250 x

10 mm YMC ODS- A, nobil e phase: 50%to 95%
weacet7anddri | e: water in 20 mnutes, hold at 95%P€oDUSAW7/005645

additional 30 mnutes) to yield the product (0.008 g,

74 %yield, tR = 10.13 m nutes, analytical HPLC

conditions: colum = YMC ODS-A S-3 120 A nobile

phase/ gradi ent: 95% water (+ 0.025% formc

acid)/acetonitrile (+ 0.025% formc acid) to 5% wat er

in 6 mnutes, hold at 5% for 9 mnutes). Theoretical AM102214

Neutral Mass: 897.56023 Theoretical Elenental: C5

1H79NOL12 Exact Mass Hi gh Resol ution Resul tsAML02214

Exanpl e 7 A catal yti c anpount Exhmpde &t ol uenesul f oni c

acid was added to a solutign of the product of Exanple

6 (0.005 g, 0.006 mol) in 1 nmet'hanol : water (3 niL).

The reaction was stirred fo , the solvents
were renoved in vacuo, and thq producy s \Were
chr omat ogr aphed vi a rever phrase~HPLC (colunn 250 x

10 mm YMC ODS- A, nobile has
acetonitrile:water in 10
addi tional 20 m nutes) d4Q
4 1 %yield, tR = 6. 21 Al
conditions: colum =
phase/ gradi ent: 95% watler

kieldl the pc@u t (0.002 g,
nut®s, analytigal HPLC
A~ Tobi | e

Meridamycin (0.05 g, 0.061 mmol) was dissolved in DMF (2 mL). Excess p-
bromobenzaldehyde dimethyl acetal (0.022 mL, 0.128 mmol, 2.1 eq) and a catalytic
5  amount of paratoluenesulfonic acid was added to this DMF solution. The reaction
mixture was stirred at 25 °C for 16 hours with magnetic stirring. Chl(')roform‘(S mL)
was added to this solution and the resulting solution was filtered over a small column
of sodium bicarbonate. The products were then chromatographed via reversed-phase
HPLC (column: 250 x 10 mm YMC ODS-A, mobile phase: 50% to 80%

10  acetonitrile:water in 15 minutes, then to 95% in 35 minutes) to yield the product
(0.008 g, 13 % yield, tg = 7.33 minutes, analytical HPLC conditions: column = YMC
ODS-A S-3 120 A, mobile phase/gradient: 95% water (+ 0.025% formic
acid)/acetonitrile (+ 0.025% formic acid) to 5% water in 6 minutes, hold at 5% for 9

15

20

minutes).
Theoretical Neutral Mass: 987.47074
Theoretical Elemental: Cs;H7sBrNO,»
Exact Mass High Resolution Results
Adduct Exptl. Exact mmu ppm RI %
[M+H]" 988.47663 988.47802 -1.39 -1.40 1.1
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acid) to 5% water in 6 mnutes, hold at 5% for 9
m nutes). Theoretical Neutral Mass : 817.49763

wohewriesiscal El enental : C45H7i NO 2 Exact Mass PICGNS2007/005645

10

15

20

Resol uti on Resul tsAML 02214 Exanple 8 Meridanycin
(0.05 g, 0.061 mmol) was dissolved in DM (2 ni).
Excess pbronobenzal dehyde di net hyl acetal (0.022 ni,
0.128 mmol, 2.1 eq) and a catal ytic anmount of

par at ol uenesul fonic acid was added to this DW
solution. The reaction m xture was stirred at 25 0C AM102214
for 16 hours with magnetic stirring. Chloroform (5 ni)
was added to this solution and the resulting solution
was filtered over a snall colBxampdd 9sodi um

bi carbonate. The products were then chromat ographed
via reversed-phase HPLC (ggl um: 250 x 10 mm YMC
ODS- A, nobil e phase: 50%to % acetonitrilerwater in
15 mnutes, then to 95%in m nutes) to yield the
product (0.008 g, 13 %yield, R = 3 JmHNnut es,

OoDS-A S-3 120

anal yti cal HPLC conditi ons =~

A, nobil e phase/gradi ent: 95% er (+ 0J025% formc
acid)/acetonitrile (+ 0.028% m c, aq to 5% wat er
in 6 mnutes, hold at 5f YoMyt es). Theoretical

Neutral Mass: 987.47074¢ °© @

O (o]

Meridamycin (0.05 g, 0.061 mmol) was dissolved in DMF (2 mL). Excess p-
bromobenzaldehyde dimethyl acetal (0.022 mL, 0.128 mmol, 2.1 eq) and a catalytic
amount of paratoluenesulfonic acid was added to this DMF solution. The reaction
mixture was stirred at 25 °C for 16 hours with magnetic stirring. Chloroform (5 mL)
was added to the solution and fhe resulting solution was filtered over a small column
of sodium bicarbonate. The products were then chromatographed via reversed-phase
HPLC (column: 250 x 10 mm YMC ODS-A, mobile phase: 50% to 80%
acetonitrilerwater in 15 minutes, then to 95% in 35 minutes) to yield the product
(0.002 g, 3% yield, tg = 6.94 minutes, analytical HPLC conditions: column = YMC
ODS-A S-3 120 A, mobile phase/gradient: 95% water (+ 0.025% formic
acid)/acetonitrile (+ 0.025% formic acid) to 5% water in 6 minutes, hold at 5% for 9

minutes).

Theoretical Neutral Mass: 987.47074
Theoretical Elemental: Cs;H73BrNO;,

Exact Mass High Resolution Results
Adduct Exptl. Exact mmu ppm RI %
M+H]" 988.47973 988.47802 1.71 1.73 2.2
[M+Na]™ 1010.45847 1010.45996 -1.49 -1.47 44.4
[M+NH,]"™ 1005.50368 1005.50456 -0.88 -0.88 72.7
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Theoretical Elenmental: C52H78Br NO12 Exact Mass High
Resol uti on Resul t sAML02214 Exanple 9 Meridanycin (0.05

wQ 20010847 nmol ) was di ssolved in DVF (2 nL). ERCEAS2007/005645

5

10

15

20

pbr omobenzal dehyde di net hyl acetal (0.022 ni, 0.128

mmol, 2.1 eq) and a catal ytic amount of

par at ol uenesul foni ¢ acid was added to this DW

solution. The reaction mxture was stirred at 25 0C

for 16 hours with magnetic stirring. Chloroform (5 nlL)

was added to the solution and the resulting solution AM102214
was filtered over a small col umm of sodi um

bi car bonat e. The products were then chronmat ographed

vi &xampde $&d- phase HPLC (colum: 250 x 10 nm YMC

ODS- A, nobil e phase: 50%to 80% acetonitrilerwater in

15 mnutes, then to 95%in 35 mnutes) to yield the

pr oduct IQl@sdi;ﬁkﬁeQ corditahretkch cilfdres WerRpropdred Qéiprevmusl described

i cal ti ons col u YMC ODS-A S-3 120
A Tt s PBD), St hebrinavt e bs rat Foigs@asorsreglifsted and
ac ldib)séﬁé@hﬂ&b-tdold PBS Disdeeedochbaides Gve?@fgale& %g%%iéi‘%@ fransferred to
in 6 mnutes, hold at 5% for 9 m nutes Theor et i cal

Ne &P CREYIAiC dissppratiopgmadivmeoniainiag papriandHier 30 TaBEEEE, the tissue
Br MNds #n&enasicali turdt e with SH N PoiSh sl d SAMQ P ede. Single-cell

suspensions in complete media were seeded on poly-L-ornithine and laminin coated
96-well plates. 24 hours later, cultures were treated with various concentrations of
compound for 72 hours. The cultures were then fixed and stained with an anti-tubulin
primary antibody (TUJ-1) and a fluorescent-tagged secondary antibody. Neurite
outgrowth was determined by using the Enhanced Neurite Qutgrowth (ENO)
algorithm with the Cellomics ArrayScan and expressed as average neurite length or
total neurite length per cell.

The compounds of examples 1-6 were all active in cortical neuron assays with
an ECsg less than 1 uM.

All publications cited in this specification are incorporated herein by
reference. White the invention has been described with reference to particular
embodiments, it will be appreciated that modifications can be made without departing
from the spirit of the invention. Such modifications are intended to fall within the

scope of the appended claims.
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Exanpl e 10 Di ssociated cortical neuron cultures were

prepared as previously described (Pong et al., 2001).
wenhw@ilysz47 enbryoni ¢ day 15 rat fetuses were coPCeaiSem®7/005645

and di ssected in ice-cold PBS. D ssected cortices were

pool ed together and transferred to an enzymatic

di ssoci ati on nedi um cont ai ni ng papain. After 30

m nutes, the tissue was nechanically triturated with a

fire-polished gl ass Pasteur pipette. Single-cel

suspensions in conplete nedia were seeded on AM102214

poly-L-ornithine and I am nin coated 96-well plates. 24

hours later, cultures were treated with various

coMHAT ISt CbAMED Snpound for 72 hours. The cul tures

were then fixed and stained with an anti-tubulin

primary anti body (TUl-1) and a fl uorescent-tagged

secondardy antA boupounnbefthe stractirgrowt h was det er mi ned

by using the Enhanced Neurig tgrow h (ENO

algorithmwith the Cellomcs rayScan and expressed

as average neurite length or~tgtal neurrfje |ength per

cell. The conpounds of ex e all active in
cortical neuron assays w ti"
Al'l publications cited in th s llspeci

O legs than 1 mM
fcation are

i ncorporated herein by pef ce. Wi the i nvention

has been described with

enbodi nents, it will be a

i cul ar
12t %hodi fi cati ons
can be made without departing 4
wherein:

R; and R; are, independently selected from the group consisting of,
OH, oxo, O(C; to Cg alkyl), O(substituted C, to Cg alkyl), O(acyl), O(aryl),
O(substituted aryl), or O(heterocyclyl), O(substituted heterocyclyl);

Rs, R4, Rs, and R are independently selected from the group consisting
of OH, oxo, O(C, to Cs alkyl), O(substituted C, to Ce alkyl), O(acyl), O(aryl),
O(substituted aryl), O(heterocyclyl), and O(substituted heterocyclyl); or

R3 and R, and/or R;5 and R are joined together to form a structure:,

X Y
'S
IR

or R4 and R;s are joined to form a structure: —

B
A e

wherein X and Y are independently selected from the group consisting of H,
C, to Cs alkyl, substituted C; to Cg alkyl, aryl, substituted aryl, heterocyclyl, and
substituted heterocyclyl;
R7 is CH,, CHOH, or C=0; and
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fromthe spirit of the invention. Such nodifications

are intended to fall wthin the scope of the appended
wohei7ne33amML 02214 WHAT IS CLAIMED |IS: 1. A conmpedmnasefo7/005645

the structure: wherein: Rl and R2 are, independently

selected fromthe group consisting of, OH oxo, QG

to C6 al kyl), Q(substituted G to C6 al kyl), Qlacyl),

Oaryl), Q(substituted aryl), or O heterocyclyl),

Q(substituted heterocyclyl); R, R, R5, and R are

i ndependently selected fromthe group consisting of AM102214

OH5 oxo, G to C6 alkyl), Q(substituted C1L to C6

al kyl), Qlacyl), (aryl), Q(substituted aryl),

Q( het erocycl w 5,1 @} OQ(substituted heterocyclyl); or

R3 and, R and/ qor R5 and ﬁ’ﬁare | oi ned together to forma

ot PhEPRERceyiicaly Agemabls salt fHFFFRd t o for m a :

structure: - wherein X and Y are independently

sel ected fromthe group consi_stin? of H G _to C

al kyl , Qubst i Tha upgund@ceording o clajp, 1, whersigR apdRp are

ar Ylde Qﬁde%)ﬁ_;l%l bﬁ-lo@@@acg bstituted heterocyclyl; R7

i s CH, , of

rC=G andAML02214 n is 1 or 2;
3. The compound according to claim 2, wherein said O(acyl) is
OC(O)CHs.
4. The compound according to any one of claims 1 to 3, wherein R; and

R4 orR4 and R are joined, wherein X and Y are CHj.

5. The compound according to any one of claims 1 to 4, wherein Ry is
C(0).

6. The compound according to claim 1 which is selected from the group

consisting of:
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or a pharmaceutically acceptable salt thereof. 2. The

conpound according to claim1l wherein RL and R 2 are
wonadegpessdent | y oxo, OH or Q(acyl). 3. The conmpeadmais2007/005645

according to claim2, wherein said Olacyl) is

OC(O CH3. 4. The conpound according to any one of

clains 1 to 3, wherein Rand R4 OR and R5 are joi ned,

wherein X and Y are CH . 5. The conpound according to

any one of clains 1 to 4, wherein R7 is C(O. 6. The

conmpound according to claim1 which is selected from  AM102214

the group consisting of: AML02214 7. The conpound

according to claim1, wherein RlL and R are OH R and
R4 are joined; RS and R are joined; R7 is (O,

8.~ The gonpound according to claim1l, wher

Réy Rs, (

7.~ The compound according to claim 1, wherein R; and R; are OH; R3

and R4 are joined; Rs and R are joined; R; is C(O); and n is 2

8. The compound according to claim 1, wherein Ry, Ry, R3, Ra, Rs, and
Rg are OC(O)CHj3; Ry is C(0O); and n is 2.

9. The compound according to claim 1, wherein R;, Ry, R3, and Ry are
OC(O)CHs; R4 and Rs are OH; R; is C(O); and n is 2.

10. The compound according to claim 1, wherein Ry, R,, Rs, and R are
OH; R3 and Ry are joined; R is C(O); and n is 2.

11. The compound according to claim 1, wherein R;, R;, R3, Ry, and Rs are
OC(O)CHz; Rg is OH; Ry is C(0O); and n is 2.

12. The compound according to claim 1, wherein R; and R; are oxo; R,
and R4 and R and R are joined; R7 is C(O); and n is 2.
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OH, R3 and R4 are joined; R7 is C(O; and nis 2. 11.

The conpound according to claiml, wherein R, R2, R3,
we2007a0884R5 are OC(O CH3; R6 is OH R7 is C(O pPCams2007/005645

is 2. 12. The conpound according to claim1l, wherein

Ri and R are oxo; R and R4 and R5 and R6 are j oi ned;

R7 is C(O; and n is 2. AML02214 13. The conpound

according to claiml1, wherein R and R are oxo; R3,

R4, Rs, and R6 are OH, R7 is- C(O; and n is 2. 14. The

compound according to claim1, wherein R, R2, R3, and am102214

Rare OH R7 is C(O; nis 2; andR4 and R5 are taken

together to forma ring of the structure: 15. The

conpound 3acc dFidi cognponnd laacordibg tafedaimi I vRiereiRR; dRd Ryate oxo; Rs,

Rd_are O R7 i 2(O).; Ils 2; and RS and Re are taken

to&étﬁ%ranpaﬁfa&? 7ilﬁ§Z9>"’t“ﬁé“§ ucture: 16. A

conmpound as clained in claiml1l, wherein R and R are,

i ndependently, OH, oxo, or CXacyI%g R3, R4,  Rs, and R

are i nddfendetha sprapauadaseprdmgpclaimyl. Srhsreinis Bes iy and Rs are

of o] R YOICY i92; 290 FEInARL R4 tallt t68h R0 6t @fhgRfithe

or a conbi nation thereof are joined to

structure:
g—o
Br
g—da
15. The compound according to claim 1, wherein R;, Ry, R3 and R4 are

OH; Ry is C(O); n is 2; and R5 and R are taken together to form a ring of the

structure:
g—o
>—< >-Br
g—d

16. A compound as claimed in claim 1, wherein

R: and R; are, independently, OH, oxo, or O(acyl);

R3, Rs, Rs, and R are independently selected from the group consisting
of OH and O(acyl); or .

R3 and R4; R4 and Rs; Rs and Rg; or a combination thereof are joined to
form a structure: —

wherein X and Y are independently selected from the group consisting of H
and C; to Cs alkyl;

32



forma structure: - wherein X and Y are independently

sel ected fromthe group consisting of Hand G to C6
wabkbyi1pdi 02214 R7 is CO and n is 2; or a PCT/US2007/005645

pharmaceutically acceptable salt thereof. 17. Use of a

conmpound according to any of clains 1 to 16 in the

preparation of a nedicanent for treating a

neur ol ogi cal disorder in a mammal . 18. Use according

to claim17, wherein said neurol ogical disorder is

selected fromthe group consisting of epilepsy, AM102214

stroke, cerebral ischem a, cerebral palsy, Al per's

di sease, Parkinson's di sease, Alzheiner's disease,

mul ti pl e scl RosiGOHmdt | ngt on' s di sease, amyotrophic

| ateral sclerosis, denentia wth Lewy bodies, Rhett

syndr one, nedt Bpat hi ¢ pai n, spinal cord traum

t r ariAphhendeaticallydcdéptableanit iereldent i as, mld

cognitive inpairnent, or cognitive decline. 19. A

nmet hod of preparing a conpound of the structure:

wherein: RL R, R3, R4, Rs, and R are, independently,

O(C1to Calkyl) or (substituted C1L to C6 al kyl);

17. Use of a compound according to any of claims 1 to 16 in the

preparation of a medicament for treating a neurological disorder in a mammal.

18. Use according to claim 17, wherein said neurological disorder is
selected from the group consisting of epilepsy, stroke, cerebral ischemia, cerebral
palsy, Alper’s disease, Parkinson’s disease, Alzheimer’s disease, multiple sclerosis,
Huntington’s disease, amyotrophic lateral sclerosis, dementia with Lewy bodies,
Rhett syndrome, neuropathic pain, spinal cord trauma, traumatic brain injury, senile

dementias, mild cognitive impairment, or cognitive decline.

19. A method of preparing a compound of the structure:

wherein:
Ry, Ry, R3, Ry, Rs, and Re are, independently, O(C; to Cg alkyl) or
O(substituted C; to Cg alkyl);
R; is CH,, CHOH, or C=0; and
nis1lor?2;

or a pharmaceutically acceptable salt thereof;
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R7 is CH2, CHOH, or CO and nis 1 or 2; or a
phar maceutical ly acceptabl e salt thereof; AML02214
woher7aioss4sai d net hod conprises reacting neri daRgTius2007/005645
with an al kyl ati ng agent or al kyl anhydride 20. The
met hod according to claim 19, wherein said al kyl ating
agent is an al kyl halide, alkyl triflate, or alKkyl
nmesylate. 2 1. The method according to claim 19,
wherei n said al kyl anhydride is acetic anhydride. 22.
A net hod of preparing a conpound of the structure: AM102214
wherein: R and R2 are OH, R3 and R4 and/or R and Rs,
or R5 and Re, are joined to forma structure: X and Y
ar e i ndeyiencianbidymsthbé comgrisesoradting rgemdpmyon svigt amalkylating agent
of H G to . C.alkyl, substituted C1 to C al kyl, aryl,
su8§?liky ?‘gﬁ' |, heterocyclyl, and substituted
heterocyclyl; R7 is CH2, CHOH, or C=C, and nis 1 or

20. The method according to claim 19, wherein said alkylating agent is an

alkyl halide, alkyl triflate, or alkyl mesylate.

21. The method according to claim 19, wherein said alkyl anhydride is
acetic anhydride.

22. A method of preparing a compound of the structure:

wherein:
R, and R; are OH;
R3and R4 and/or R4 and Rs, or Rs and Rg, are joined to form a structure:

X and Y are independently selected from the group consisting of H, C,
to C¢ alkyl, substituted C,; to Cs alkyl, aryl, substituted aryl, heterocyclyl, and
substituted heterocyclyl,

Ry is CH;, CHOH, or C=0; and

nis1or2;

or a pharmaceutically acceptable salt thereof;
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or a pharmaceutically acceptable salt thereof; AML02214

wherein, said nethod conprises reacting neridanmycin
wei20d7/1@3d7 al koxyal kane in the presence of an aeC®US2007/005645

catal yst. 23. The nethod according to claim 22,

wherei n said dial koxyal kane is 2,2- di met hoxypropane.

24. The nethod according to claim22, wherein said

acid catalyst is paratol uenesul fonic acid. 25. A

nmet hod of preparing a conpound of the structure:

wherein: RL and R are oxo; R and R and/or R4 and R5, AM102214

or RS and R, are joined to forma structure: wherein

X and Y are independently selected fromthe group

consi st whgreif, ddid fiettiod Crairisyd reastits imetidamgrci@i withh a Gialkoxyalkane

alkyl, aryl, substi.tute aryl het erocycl yl , and

suls‘\éfhetpa?%aémfaé}%% Eiost-R7 i s cH2, CHOH, or C=0, and

nis 1 or 2; or a pharnmaceutically acceptable salt

t hereof; wherein said nethod conprises reacting,.the
conpou na of dibgimpethod according to claim 22, wherein said dlalkoxyalkane is 2,2-

dimethoxypropane.

24. The method according to claim 22, wherein said acid catalyst is

paratoluenesulfonic acid.

25. A method of preparing a compound of the structure:

wherein:
R; and R; are oxo;

R3 and R4 and/or R4 and Rs, or Rs and R, are joined to form a structure:

}<
(o) O
[VaVaAW,Y J\LJV‘

wherein X and Y are independently selected from the group consisting
of H, C, to C; alkyl, substituted C,; to Cs alkyl, aryl, substituted aryl, heterocyclyl, and
substituted heterocyclyl;

Ry is CH;, CHOH, or C=0; and

nis1or2;
or a pharmaceutically acceptable salt thereof;,

wherein said method comprises reacting the compound of claim 22

with the Dess-Martin periodinane reagent.
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with the Dess-Martin periodi nane reagent. AML02214 26.
A nmet hod of preparing a conpound of the structure:

wonaerran3d®2 is OH R and R4 and/or R and R or RBCaug2002/005645

are joined to forma structure: X and Y are

i ndependently selected fromthe group consisting of H,
C to C alkyl, substituted G to C al kyl, aryl,
substituted aryl, heterocyclyl, and substituted
heterocyclyl; R7 is CH2 CHOH, or CO and nis 1 or 2;

or a pharmaceutically acceptable salt thereof; wherein AM102214

sai d nethod conprises treating the conmpound of claim
22 with tetrapropyl ammoni um rut henate and N-nor pholine
oxi de. 27. A mat hod for preparing a conpound of the

structugg: A O rein: [
R4, RS, ﬁg nd preparmg aconic'po%a 'of ﬁge étisucg}le

wherein:
R, is oxo;
R, is OH;

Rj3 and R4 and/or Ry and Rs, or Rs and Rg, are joined to form a structure:

ES
do e

X and Y are independently selected from the group consisting of H, G

to Cs alkyl, substituted C; to Cs alkyl, aryl, substituted aryl, heterocyclyl, and

substituteci heterocyclyl;
R is CH,, CHOH, or C=0; and
nislor2;

or a pharmaceutically acceptable salt thereof;

wherein said method comprises treating the compound of claim 22

with tetrapropylammonium ruthenate and N-morpholine oxide.

27. A method for preparing a compound of the structure:
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R7 is CH2, CHOH, or CO and nis 1 or 2; or a

phar maceutically acceptable salt thereof; wherein said
worRbiTad3xaonpri ses reacting the product of cl ai RCRASHOTA05645

a weak acid. 28. The nethod according to claim 27,

wherein said weak acid is paratol uenesul fonic acid.

29. A nethod of treating a mammal conpri sing

adm nistering to said mammal a conpound of any one of

claims 1 to 16. 30. A nmethod for treating a

neur ol ogi cal disorder conprising adm nistering a AM102214

conpound of any one of clains 1 to 16 to a mammal . 31.

The nmethod according to any one of claims 1 to 6,

wherein said conpound is c ed with one or nore

pharmaceutically acceptable exci pients, or

di uents. AML 02214 32. The netlod ac ing to any one

of clains 1 to 6, wherein ( ical disorder

is epilepsy, stroke, .cereb cerebra

pal sy, Al per's disease, ParlKinson's disease,

Al zhei ner' s di sease, nuHoOi éDScIer03| , Huntington's

di sease, anyotrophic |at

Lewy bodies, Rhett syndro

wherein:
R; is oxo;
R, is OH;
R3, R4, Rs, and Rg are OH;;
Ry is CH,;, CHOH, or C=0; and
nis 1 or 2;

or a pharmaceutically acceptable salt thereof;
wherein said method comprises reacting the product of claim 26 with a weak

acid.

28. The method according to claim 27, wherein said weak acid is

paratoluenesulfonic acid.

29. A methed of treating a mammal comprising administering to said

mammal a compound of any one of claims 1 to 16. -

30. A method for treating a neurological disorder comprising

administering a compound of any one of claims 1 to 16 to a mammal.
31. The method according to any one of claims 1 to 6, wherein said

compound is combined with one or more pharmaceutically acceptable carriers,

excipients, or diluents.
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neuropat hic pain, spinal cord trauma, traumatic brain
injury, senile denentias, mld cognitive inpairnent,

wonrowagsid4ti ve decl i ne. PCT/US2007/005645
AM102214
32. The method according to any one of claims 1 to 6, wherein said

neurological disorder is epilepsy, stroke, cerebral ischemia, cerebral palsy, Alper’s
disease, Parkinson’s disease, Alzheimer’s disease, multiple sclerosis, Huntington’s
disease, amyotrophic lateral sclerosis, dementia with Lewy bodies, Rhett syndrome,
neuropathic pain, spinal cord trauma, traumatic brain injury, senile dementias, mild

cognitive impairment, or cognitive decline.

38



