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publications are referenced in parenthesis. The
di scl osures of' these publications in their
entireties are hereby incorporated by 10 reference
into this application in order to nore fully describe
the state of the art to which this invention
pertai ns. Backgr ouRRORARGHe TRIFEHPRGMETEOREUr ol ogi C
di sorders are befMENATPENFATEIAZAEEDEREVAFTVES Nor t h
Anerica. For exanple, Parkinson's disease is the

]%9§g di < af I :
near{gl&i'g mllion peo%?gﬁg%%g%%?thgﬁﬁgsﬁfa %ﬁ%&?BQtlons' are
devéé:&m¢gﬁzn1M@ffeparem¢h¢3§ﬁlmenﬂhﬁor digeikasiuggisc of  these
dj ; c : ' [ [ r
FEBLPE QS BRCOFRAR, BOTABEAGE ke bty fborthrated by
direfeeeh¢at oirttwo gmdapsapbh$emktwntlﬂn rogﬁy5|otogimare fully
and athol i cal charac erpstic r k S :
H egse Alzeélﬁgﬁ's dléeagé Fﬂn?lng g‘segég Zénventlon
apdraaymﬁrophlc | ateral sclerosis (ALS or Lou Gehrig's
di sease) are all progressive disorders (i.e., their
synptons are not apparent until nonths or nore
CBEHE@i:cyu:)@adsta:fetenvéhe:.ondi sease has begun), caused

b nltla uction of neuronal funct

(e REaktp sy S e 2 oBe BT T o ST 3gommon in North
nﬁiﬂéﬁlﬂaé dEaifhexh]lﬂpBéiﬂl bafkinddrese ctmrsax;rsessusvethe second most
neur ol ogi sorders are char rized

P BEBHE Sh G B S AA (1L S EhL SRS o BULEY | by Hhon people
haapabrer! hitbai cd UNThiONSdefA dpingn el @iffansii/eSto8tment for

and may ujtinpmately result jn cel
neuro ogic g?sor ers has become a high priority in the drug

industry.

Neurologic disorders can generally be divided into two groups
based on their physiological and pathological characteristics.
Parkinson's diéease, Alzheimer's disease, Huntington's disease
and amyotrophic lateral sclerosis (ALS or Lou Gehrig's
disease) are all p;ogressive disorders (i.e., their symptoms
are not apparent until months or more commonly years after the
disease has begun), caused by an initial reduction of neuronal
function, followed by a complete loss of function upon
neuronal death. In addition, these progressive neurologic
disorders are characterized by the presence of protein
aggregates that are believed to hamper cellular functions
(e.g., neurotransmission), and may ultimately result in cell

death (Sasaki et al., Am. J. Pathol., 153:1149-1155 [1998]).
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nervous system which is slowy progressive and is
characterized by disseninated patches of
demyraltilgat soherasihe dsr aien dhdgosggmalof cohd, eertifal ngervous

[ tipl.e and. yar.i e L C: a .
e S 0 05 SO DL QL POLE R BT 00 Bcpppized
chiseeninatedk pewehbat oéindemyehicladgion abndthwalbinain sind spinal
suspected (THE MERCK . MANUAL, 17th.EDI 9
SR LR o P B Gy TRarIpl BEareS e mbtons and
cairgrent lusubdilpgwithiesemiadiaths BddWeikbeetbetions. The cause is
af grenenti gned disorders. are all sl.owy progressive
R S R S A s
atrNyHL., evetth EoacliIas, anovaf arERCKONs: 0f2Ob) ai rEdviesalle, different
S%éstr ke. Brain stroketis he third Ie.aditn% cause of

Hh §IF5FRE SHetEF op &tk St dunOFBY. YSIFAF €0t t en

suffer from neurol ogi cal and notor 15 disabilities.

The, majority of central nervous system (' " :
H+oe s TPEGAFREUCREY | Jﬁ%féé‘ F‘F&sﬁ&zlacggﬂg’%y progressive,
fdd 1 Mg cadbstyisfehic0nonf cant gl sal bbl eadskbowywWai elbre abrupt
causes oxygen and ,r%l‘ﬁucose degri vation, ,
Fgwe)nt'\ﬁi’r%”pa?gﬁm,l- 61 fBaRt hRE2 bReht SRt oS Heksy Brain
eff:eold ves t trat meAtaf 0eagih@keaasd braueBthC in?GHy adddveloped
injury (U S._ Patent No. 5,744, 500). A series of,

oF SPErGyASani YL VPRE | GAFRG SBFERF | FRAN apghrological and motor
Resagiilliinges . havR BESRHSROWR# Q-dH@MBNINnARARYOSd st  (“CNS”)
dopam ne neurons in Parkinson's nodels (Naoi, M et ,
aftrokesNedFal regantes saf on q2002Pd109is By - pRgpia  following
N5 FE QRAIGWh- Is Anbpebpdan 290B8s fegeniidcbeguses oxygen and.
suggested as being useful for treating Parkinson's -

dhpre dershvebliemd ddpr e¥NsPoAPXeE - Padpeingar has been

shown to be an effective treatment for stroke and traumatic

brain injury (U.S. Patent No. 5,744,500).

A  series of propargylamines, including Selegiline and

Rasagiline, have been shown to prevent apoptosis in dopamine
neurons in Parkinson’s models (Naoci, M. et al. J. Neural
Transmission (2002) 109: 607-721). N-Propargyl-l-Aminoindan
has recently Dbeen suggested as being useful for treating
Parkinson’s disease, dementia and depression (U.S. Patent No.
5,453,446). The neuroprotective activity of these molecules is
attributed by some to the presence of the propargyllmoiety.
The mechanism by which the propargyl moiety may confer
neuroprotection is not fully understood. However, it is clear
that the mechanism involves a complex set of neurochemical
events including alterations in Bcl-2, GAPDH, SOD and catalase

(Youdim, M.B.H. Cell. Mol. Neurobiol. (2001) 21(6): 555-573).
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propargyl noiety may confer 30 neuroprotection is not
fully understood. However, it is clear that the
nmechani sminvol ves a conplex set of neurochem ca

exentSoidcl udl(@gtek}%ﬁwdn@&ow Bcgmzmo@@r%tﬁ@@o@esi has
catalase (Youdim MB .. Neurobiol. (2001)

21peyrt bssemerped a3 mpéem¢mb%@aﬁcwgeszoesﬁesi75@lzly useful
R‘cla uzolbe é@wﬁ rifd lé%‘iﬂ%&!?ﬂxaf Za%%p@ﬁ%z%'%%@ €dlerosis, a

has “recently energed as a pharmacol ogi cal agent
poeerelegiy dsesrder t o (BepwSiown ehe alol WewnEspl. J. Med.,

QX@%@@"@T{BL r45}| Scbéﬁoskﬁkbﬁqa'é;l%%‘éﬁo' %Qb?clcatlon No. WO

di sorder i non et
380/%B%0 D1 (UK E. PUT |n$@rrmﬁ|<ﬁwﬁuzpdbl|éaruohr¢£¢ment or

:/\g ?&1'915&9 él{gl%e%h Ehgfuéflﬂ&iorﬂ lé{z u%.t %e sclenffosls

ment or ~ prevention of e onset O
nitht éphaet swiadr ggitd.icRE€Ton| Noer Wat D@h&%%bﬂmaﬁm e use of

V\Q:LQO/ 7f67§?3§u9?$§{: eﬁ’J‘e fjslguftlp'liﬁ %éf osq.sf é;lthernlf alone or

treat erosr s eit her alone
c¢nbcmm%1mntmmnIW1mhhetheth¥ugs

6-trifluoronethoxy-2-am no- benzothlazole PK 26124, RP
54274, Riluzole, was synthesized for the first tine

bg- arfmmubfnméﬂhogyelpa@ﬂno{kﬁmzdﬂm&aonSSRpKlgﬁag433Iu? 54274,

1858y74(00 Bape BFTRERFS: mnder Pt FORSEn TRE. DY

gst’il‘}éau()n 5p $if§ LY a Russian
|§fb1ulenqe' ofcerl.eateanegmsr,e BBt i BBenta40a24he 8. S. Pat.

b f n X
baska o of Lhe benzauhi aggbganupbers e the oglel ofe enesr
investigation on the influence of electronegative substituents
at the 6 position of the benzothiazole nucleus on the color of

diazastyryl bases.

CF50
/>—-NH2 |

Riluzole

2-Aminobenzothiazoles exist in tautomeric forms (where the
proton is shifted between the 2-amino group and the ring
nitrogen). When this process is blocked by complete alkylation
of the 2-amino group or by alkylation of the ring nitrogen to
give for instance 2-imino-3-methylbenzothiazoline, the
depressant effect of the 2-aminocbenzothiazole is changed to
stimulation of the CNS. (Domino, E.F. et al., J. Pharmacol.
Exp. Ther., (1952) 105: 486-497) Domino and co-workers have

also shown that the azole structure i1s essential for the
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When this process is blocked by conplete al kylation of
:;!antelfz %ﬁn[gg gfgfle\lglzg ?o(r;, b%fgltk IatzI gs?f stllgl?:er op%ning that ring

Zsyéﬁéﬂtp'r%‘émﬁ:aw @ﬁné@ﬁmﬁiﬁid %tl&ﬂiﬁy dgphessanthe benzazoles
effect of the 2-am nobenzothi azole is changed to

SHIAM IO 25F - hES A& 1DIR AGSSE Rro@iciyg payalysis.
Pharmacol . 30 Exp. Ther., (1952) 105: 486-497) Dom no

and co-workers have also shown that the azole

A r 9ERUR 0 F b e dAuPaPmEBROY YR - ang nAOPeDBAF pkyASges bearing a
R¢IL Léi%ﬁoéé 03(222itRahal yahna1&f f 86indf LBy was generically

benzazol es, since opening that ring stemresulted

i i zoknAddsi iy Beronaary . Pagars dfo ¢ heP bég%a%ﬂes%mdhébs Patent

aieascuaaegs' BK®, a6t @B, bHo d0SeS PLOAUCIRG PAL@l ¥Sirscedve for
A group of 6-trifluoronet hoxy 2- am no-'benzot hi azol es

beread trigroa Ceaf&bifetf?swl%m@taqrd@ﬁﬁs on the ami no group

was generically disclosed in European Patent No. EP

282 971 and U.S. Patent Nos. 4,826,860, 4,918, 090,

awds 4, Il 983, Nas efif 6851 088 f odisekasmisi ngpropynylaminothiazole

cerehr Ul S er
SR B S e pF T e gestiey
haV| ng anti-fungal and/ or ant| -mcrobial activity. '
e present i.nvent i I s -
p{rh?)pa? ﬁenl T ﬁo?oﬁe? [0)'¢ s-sanrﬁqyneg 6%%20 gl“é%%l OP propargyl
mnﬂmn@fthe&yl-mmm betlrze:etﬂdlmgoﬁleurxd’angn c agiesoefiéestive at
L% % Par ki-nson' s,.di sease

neurologic dlsor s’, igggugyﬁélgggkinson's disease,

and multiple sclerosis.



-4 WD 2004/ 047756 PCT/ US2003/037592 Summary of the
I nvention The subject invention provides conpounds

woavigng7ishe structure: \ S /R CF30 N R3 R4 R2T/US2003/037592

wherein Rl is present or absent, and when present is

Cl-C6 al kynyl, (CH2)yS (CH2) XCH3,

H

Cf“@@aanPg gg? nveptlen hydroxyalkyl or 10 - (CHR)
nC (=0) (C 6H4) (CH2) R2 ; RRis Hor CI-C4 alkyl; R3
L%ge%;bgécglgga%nsgﬁéﬁlgr esent of ab ent atnl'(lje S errllcture:

-(CH2) yS(CH2) XCH3, Cl1-C6 15 ami noal kyl, C1-C6

hydr oxyal kyl or (CH2) C(=0
is an integer from 1-6;
from. 1-5 and y is afjinte
x+y<6; 20 at | cB&Q
dashed |ine represents
nitrogen atons and the in
any conpound i s charged when both R4 are 25

*a-FRARyiRy paving

(CBFM) (C}Q)RZ wherein n
is O or Ran int eger
n11 such t hat

resent t he
en on of the
rvenin carb at en—and

Rs

5present, - R4 Ra
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wherein

R; is present or.absent, and when present is H,
C1-C¢ alkyl, C;-Ce¢ alkynyl,& -{CHz)yS(CH2)xCH3z, C1-Cs
aminoalkyl, C1-Cs hydroxyalkyl or
- (CH2)nC(=0) (CeHg) (CH2)R2;

R; is H or C;-C, alkyl;

R; is H or C;-C4 alkyl;

R, is present or absent, and when present is H,
C;-Cs alkyl, C1-C¢ alkynyl, -(CHz)yS(CHz)xCH;, C1-Cg
aminoalkyl, C1-Cg ‘ hydroxyalkyl or
~ (CH;) nC (=0) (CeHa) (CHz) Rz ;

wherein n is an integer from 1-6;
-~ wherein x is 0 or an integer from. 1-5 and
vy is an integer from 1-5, such that x+y<6;
at least one of R; or Ry is present;

the dashed line represents a bond between one

of the nitrogen atoms and the intervening

carbon atom; and

any compound is charged when both Ry and Ry are

present,

or any specific enantiomer thereof or any pharmaceutically

acceptable salt thereof.

The subject invention also provides a method for treating a

subject afflicted with a neurologic disorder comprising
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or any specific enantioner thereof or any

phar maceutically acceptable salt thereof. The subject
wonvenuise al so provides a nethod for treati ngraT/u80003/037592

subject afflicted with a neurol ogi c disorder

conpr.ising .-5 2004/ 047756 PCT/US2003/ 03759 ;

SIS PEFFABSt oF he I bj 0 55 L ner apatt ol Ty e1ly  effective

efdmeaihitve ofanoamt obf anyhef thepeampounds ofhéheinvention or

A a0 TSR L A oe 1o sy

di s@iade k- hiennbhico 5o € AisdrdEheis utheaubijmeent i on al so
provi des a nethod for treating a subject afflicted
Swith mul tiple sclerosis conprising admnistering to

t s ubiisfdc thesapet i £ald yoedferld v natmedt £6f @fgating a
of the conmpounds of _.the jnventiaon or 10 . .
phErESEut | GAFLYChetept UbHe sAMHSIPRBr eofCiRra®id o COMPrising
t r&ﬁﬁ@ﬁisﬂe&@ﬁ% mabt i phe SIS S a Nthheapebt 86411y 6 effective
WO 2004/ 047756 PCT/ US2003/ 037592 Detail ed Description,
of MHELF| Rif s guPé 1tResh&REPPWeItai P EARSQVBWEREIOD  or

1OCW@e%tﬁégljpgg/a&g:e Wab8edaiditk. theredfdisatRs tBe thereby
control group (PBS); -U indicates the group under
stirBat Pugliele- Bohersia e §aPl FUEEETEVS for
G atiraner Acetate (75 pg/nouse). 10 -+- indicates
the control group (PBS); -U indicates the group
under st udy.



Figure 1-C shows the daily EAE GVS for d atiraner
Acetate (75 pg/ nouse) + Conpound 3 (10 15 ng/kg tw ce

we 20@yu7756 ~- i ndi cates the control group (PBS)PCTAS2003/037592
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i ndi cates the group under study. Figure 2 shows dose
response of EAE MVB averages 20 from sever al

P§chthmp?ﬁJﬁd*es g4¥efn CSIL/F1 mice (b)
in Lewis rats -7 WD 2004/ 047756 PCT/ US2003/ 037592
Det ai | ed Description of the Invention The s

| ect
i FAEBH dirPprovi des cHMIBUADS ﬁé&ﬂﬁgEﬁﬁeG¥%rﬁh%fﬁé?pound 3 (10
(Formula 1): S /R %%Nw@%eéaﬁﬁyﬁz(u wherein Rl

is present or absent, and when present is H Cl-C6
al kyl, Cl1-c8 -afiRghgRtes HHEHEPPET PErBYOYRCHFESYE- 06 10

ani noal kyl -wCl168; bycdsoxal g%uerunég@t (=0) (C
6H4)(CI—|2)R2;R2|sHor 1-C4 al kyl is Hor

Cl-C4 alkyl; R4 is present or absent, and when present

ifl %&Epl Co alkyéhoﬁgl @ﬁealéé@mg EAE GMS for Glatiramer
- ( )yS( CH2) XCH3, Cl1-Co6
Acetate (75 pg/mouse) .

-4- indicates the control group (PBS);

-M- indicates the group under study.

Figure 1-C " shows‘ the daily' EAE GMS for Glatiramer
. . Acetate (75 pg/mouse) + Compound 3 (10
mg/kg twice a day).
-4~ indicates the control group (PBS);

-B- indicates the group under study.

Figure 2 shows dose response of EAE MMS (averages
from several experiments) for Compound 3
(a) in CSJL/Fl mice

(b) in Lewis rats
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am noal kyl ,

(CH2) R2

DORTEsSS

Cl1- C6 hydroxyal kyl or -(CH2)nC(=0) (C6H4)

; - ----wherein nis an integer-from 1-6;
woheradss is O or an integer from1-5 and 20PYgTiUS2@B/037592
integer from1-5, such that x+y<6; at |east one of Rl

preseni; the agged | i ne represents a bond
r

ngS S 1RGROT

BNt FHEEnd t he i ntervening

carbon atom and 25 any conpound i s charged when both
RL and R4 are, ) ,
t F&Ce 51 P8 RC RNy BT IPERC BHPVEAFT Y- OMRREHEaBPBEIRG| the structure
t hetealina30):8 WO 2004/ 047756 PCT/ US2003/ 037592 In a
first enbodi nent of the above conpounds, at | east one

of Rl o

a second enbodi nent of [fhe a

r R4 is

present, or any specific enanti omer

- (CH2) = 6H4) (BHH2) R2 . .In
ve cympounds, at | east

one of 5 Rl andcﬁﬂ*TS'f“TT}Q yS NXCH3 . In a
third enbodi ment of thesabo , \l he subj ect
i nventi on provi des conpou iNg the T Rs
(Formula 11) 10N CF3BOR3 R4
4 R
(1)
wherein
R, is present or absent, and when present is H,
C1-C¢ alkyl, Ci1-Cg. alkynyl, -(CHz),S(CHz),CHs, Ci1-Cs
aminoalkyl, C1~Ce hydroxyalkyl or
— (CHz2)nC (=0) (CeH4) (CH2) Rz;
Rz is H or C;-C; alkyl;
R3 i1s H or C;-C4 alkyl;
R, is present or absent, and when present is H,
C;-C¢ alkyl, Ci-Cg¢ alkynyl, -(CHz)yS(CHz)yCHs, C1-Ce
aminoalkyl, C1-Cg hydroxyalkyl or
= (CH2) nC (=0) (CgHyq) (CHz) Rz; ‘
- - ——-wherein n.is an integer .from 1-6;
wherein x is 0 or an integer from 1-5 and
v is an integer from 1-5, such that x+y<6;
at least one of Ry or Ry is present;
the dashed line represents a bond between one
of the nitrogen atoms and the intervening
carbon atom; and
any compound is charged when both R; and R, are

present,

or any specific enantiomer thereof or any pharmaceutically

acceptable salt thereof.



(I'l') wherein Rl is present or absent, and when
present is H 15 or C1-C4 alkyl; RZis Hor C1-C4

wal2boalo477583 is H or CL-C4 al kyl; R4_i.s presenPCoUS2003/037592
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absent, and when present is Hor Cl-C4 al kyl; 20 at

l?lqsg g:rﬂfsgfe% e%% O% thsgggyetﬁgm}g&'ﬁl?sd létneleast one of

represents a ond Pet ween one the nitrogen atons

arRgd dih&,i hs er W&D) IO(=0dCkidn (@HeoNR;. and any conpound i s

charged when both R1 and R4 are 25 present, or any

specific enantiomer thereof or any pharmaceutically

acnept abtend adnibddieeanf of - Sh\RIXBOA/MhpAh6ds, at least one of

PCT/ Q03/ 037592 1 t follows, the phrase
ﬁﬁgﬁﬁﬁslﬁhl‘ﬂbérg“ﬁggﬁggented by Formula I1"

refers to conpounds whi ch are enconpassed by the

precedi ng,descri pti on n second enbodi nent of

céﬁpdhn&glF@pfgggﬂf@ﬂn%yoﬁorﬂﬂT agPV? tIEPEY BUnd:gmE “subject

haueehheost Hickines \compoRhdsChaF Mg KtheN RIrddturlen @Formula

tg&gd enbodi nent of the conpounds have the structure:

(xI)

wherein
R, is present or absent, and when present is H
or C;-C4 alkyl;
R; is H or C1-C4 alkyl;
A Ry is H or C;-C; alkyl;
Rys.is present or absent, and when present is
H or Ci-Cs4 alkyl; ‘
at-least one of R; or R; is present;
the dashed line represents a bond between one
of the nitrogen atoms and the intervening
carbon atom; and
any compound is charged when both R; and R4 are
present, )
or any specific enantiomer thereof or any pharmaceutically

acceptable salt thereof.



CFBCS RL I r - ,NR3 10 R4A R2 In a fourth enbodi nent,
t he conpounds have the structure: CF30Y1 SR1L/ NN

wWe&2004R27756 I n a further enbodi nent of any of tReT/US2003/037592
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af orenenti oned conpounds represented by Formula 11
least one of RL,. R2 and R3,is Cl- l.kyl .

b HE B Pt o B R R e g ¢ representea

Cloypbundsla 201r epeésent &¢d lypmpounds awhlichRbaries ddcompassed by

nmet hyl ; s Hor .nmethyl; and R3 is Hor nethyl, or

at$%épﬁﬁgéﬁﬁﬁbQFFﬁré%%Eﬁ{able salt thereof. -10 WO

2004/ 047756 PCT/ US2003/ 037592 I n anot her enbodi nent of

the third enbodi nent of the conpounds represented b

FoR il SO THSLAPPG. BhboHT @%@%ﬁdﬁhéeg%ﬁﬁ%%%sby Formula

r epr esenteshgayinBer AEva tle fRkucsuabsent and R4 is 5

present. In a further aspect of the above enbodi nent,

Rl is absent and R4 t WIS 10 | n fanot her

enbodi ment of any of] the afore ntioméd conpounds

represent ed s t he |rdk\carbon is in the

R configuration. ,
/T

R

In a fourth embodiment, the compounds have the structure:

It
—

R

0

In a further embodiment of any of the aforementioned compounds
represented by Formula II, at least one of Ri, Ry and Rz is C;-

Cy alkyl.

In another embodiment of any of the aforementioned compounds
represented by Formula II, R; is H or methyl; R; is H or
methyl; and R; is H or methyl, or a pharmaceutically acceptable
salt thereof.

-10-



I n anot her enbodi nent of any of the aforenentioned

conpounds 15 represented by Fornmula Il, the chira
woandama7ise in the S configuration. In a furtheCcT/Us2003/037592

enbodi nent the subject invention provides the

pharmaceutically acceptable salt of any of the

af orenenti oned - 20 conpounds, wherein the salt is the

chhoendehenesybatimentraloéatbe €luimd amodimendr afethe compounds

hydr ochl or i robr e, syl a

¥F8Fﬁ%%%%% foﬁbtgonﬁéﬁioate aé%‘%le rﬂoseWP%%imenF of the

subﬁ@benSQIteprééeﬂﬂ&iOﬂﬁ/@éﬁ%ﬁ&aPCTIUSZO@%/@&%@QZ lamd Ry is
g one enbodi ment of the first enbodi nent of the

cBh5EAEs represented by Formula I, the conpound has

the structure: O F3COS N Conpound 9 5 In one

enbodi of the conpounds repres Formul a |
CRE GO iHarnAgoERe SEr HeT FRv s s g imete, (R \L8 dbsent and

Cappoyngethy110 I n one enbodi nent of the second
enbodi nent of the conpounds represented by Fornul a I
t he conpound has the structure: S

‘10 In another embodiment of any of the aforementioned compounds
represented by Formula II, the chiral carbon is in the R

configuration.

In another embodiment of any of theé aforementioned compounds
15 represented by Formula II, the chiral carbon is 1in the S

configuration.

In a further embodiment the subject invention provides the
pharmaceutically acceptable salt of any of the aforementioned

20 compounds, wherein the salt is the chloride, mesylate,
‘maleate, fumarate, tartarate, hydrochloride, hydrobromide,
.—esylate, p-toluenesulfonate, benzoate, .acetate, phosphate_ or .

sulfate salt.
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F3CO S //--] N N Conpound 8 -12 WD 2004/ 047756
PCT/ US2003/ 037592 | n anot her enbodi nent of the second

weonbak4nBsat of the conmpounds represented by FecmmisaoB/ 37592

the conpound has the structure: FSBCOS N N5
Conmpound 15 In one enbodi nent of the conpounds
rlepr eseneedodimdnt nofa the #iwrstcormpentidieigs ehethe compounds

ST E PO CEIUoR0 882 TRt FoF ShBofy FeR 5

the first enbodi nent of the conpounds re¢presented by

Formula I, the conpound has the structuye: F3COS | N
N O

F4CO

Compound 9

In one embodiment of the compounds represented by Formula I,
the compound has the structure:

F5CO

Compound 7

In one embodiment of the second embodiment of the compounds

represented by Formula I, the compound has the structure:
S
F3CO s /_./
//}———N
N \\~——EEEE

Compound 8

-12-



Conpound 13 5 In anot her enbodi nent of the conpounds
represented by the fourth enbodi nent of conpounds
woepiagented by Formula 11, the conpound has PO®/US2003/037592
structure: F3CQ S/ . e N Conmpound 3 10 In a further
enbodi t he .subj I nyent.{an | des ihes;
hggro%n$g$?%e %ﬁﬁ#ggﬁg%%he%§b0$ggco%%g%%%. n aﬁ%ﬁ%ﬁﬁ' of the
eabodbweds okptrheecoapolnydsFoeprlesedt edthy tdmmpopsd has  the
fogrth enbodi nent of conpounds represented by Fornul a
| PEEPRE Tonpound has the structure: F3CO S NH N
Conmpound 4 F3€Q4
further enbodi ne
hydr ochl ori de sal

e abo ound. In another
enbodi nent of the ds pepresented by the 5
fourth enbodi nent npounds represented by Fornul a
Il, the conpound has the stYucture: F3COS | ~ NH N
Compound 5

é56 PCT/ ISEE37592 In a
ojjct i nyention provides the

Se—0__

5 Compound 15

In one embodiment of ‘the compbunds represented by Formula T,

the compound has the structure:

F3CO s e

"

%

Compound 14

10--

-13-



10 I'n a further enbodi nent, the subject-invention
provi des the hydrochloride salt of the above

woaopodn@de | n anot her enbodi nent of the conpouRrd$/US2003/037592

10

15

represented by the fourth enbodi nent of conpounds

represented by Formula II, the 15 conpound has the
struenetler RO mIntNoEoRpoUREr S |9Tedinenfept the compounds

e i t [,@Ct 7 j Vy .
A e R T i
2004/ 047756 3PCT/ US "§\937 82 In an odi ment of
t he conpounds repffesentyd by\t he econd enbodi nent of
compounds represepted b Fgéﬁ}FEqw, the conmpound has
the structure: S 3 Compound 3b In a
further enbodi ment “efre subfNect invention provides the
hydrochl ori de salt of the abpve conpound. 10 In

anot her enbodi nent of the coppounds represented by the
third enbodi ment of cobgeupds represented by Formula
1, the compound has the $tructure: F3CO S

Compound 13
In another embodiment of the compounds represented by the
fourth embodiment of compounds represented by Formula II, the

compound has the structure:
F3CO

S> /

/ N

N \\———EEEE
Coﬁpound 3

In a further embodiment, the subject invention provides the

hydrochloride salt of the above compound.

In another embodiment of the compounds represented by the

fourth embodiment of compounds represented by Formula II, the

D

N —

compound has the structure:
FsCO

Compound 4

-14-



N N_ 15 Conmpound 10 In a further enbodi nent, the

subj ect invention provides the hydrochloride salt of
woheo4sadoise conpound. 20 -16 WD 2004/ 047756 PCT/US2003/037592

PCT/ US2003/ 037592 I n anot her enbodi nent of the

c Qun e F I t gg%

PR & r ESr S CReithot O forlter, D ETREH [ Pies e

amqﬁhechénbndensﬁm:@ﬁ tthe @bﬂp@unm@omegresented by

Formula 1|1, the conpound has the structure-:. ~ S|

N N OCF3 Conpound 12 10 The subject- invention

-dad Samgt_l}mélovied\bsdamm hed fdiet cempomgds repubpested by the

%%%@?% tgP%nF ghg %*m%?ﬁ%%?%s%%ggél%Vngormyla II, the

rapeutrca
efd@pbiuvé has the structure:
” FaCO S
v
N ’{§§>

Compound 5

10 In a further embodiment, the subject  -invention provides the

hydrochloride salt of the above compound.

In another embodiment of the compounds represented by the

fourth embodiment of compounds represented by Formula II, the

Vi

15 compound has the structure:
F3CO

Compound 6

In a further embodiment, the subject invention provides the

20 hydrochloride salt of the above compound.

-15-



amount of any of the aforenentioned conmpounds
represented by 15 Fornmula | or a pharmaceutically

weaesepuaiske salt thereof, so as to thereby treat/ushm3/037592

10

15

20

neur ol ogi c disorder in the subject. In one enbodi nment

0 the qve he di rder |s Parklnson

D|F[I§‘eaasneO . rzhel mer% s%]gsz% LE’h "c 1% re?sa?nteéio by the
SSbébﬂGlebGdimﬁﬁt o R&M@@Mﬂﬁsukaprd$éMHé&Hby Formula II, the
SCh'ZOPhéeq cer bral i nfarction, head trauma

FRUROWRT ¥3RiHS § BPCt%%Ti ngton's Disease. -17 WO
2004/047756 PCT/ US2003/ 037592 In a further enbodi nent

of the above nethod, the therapeutically effective

amount is fre $. to aboyt 1000 ng/day. 5 The

subj ect i nvf al so Wrovides a nethod for treating
a subject H ed w tiple sclerosis

conpri sing 8 s er’Yng to Yhe subject a

t herapeutical 'y ef fective anount ny of the

af orenent i oned |conpounds represented by Fornmula I.or
a pharmaceuticgtky acceptable salt thereof so as 10
to thereby treat nultiple sclerosis in the subject. In
one enbodi nent, GORECEBBVE net hod further conpri ses
adm ni stering to the subj ect a therapeutically
effective amount of |evodopa, glatiraner acetate,
i Anerf eFerthan aemigndiment nttdyef evihl 45t alnentsian dayvides the
OE Hk%@ﬁf@ﬁ@%aﬂ%‘o}é@%ﬁ&%wé 2 o3 ?%Hﬁr enbodi ment  of
t he above nethod, the therapeuticall effective
anount is fron1about 1 to about 1000 ny/day. 20 In one
f e oV 1E9g§
tggr apeut |ecrgl %@éeélt%{ végan%%nt S%I 5 coEgoﬁﬁserll%ed by the
adhnndsteexbedllbgnw n?éct:pm@urg%sstmmelqtedorka& |Boxppula II, the

n%%ﬁngnd has the structure:
FsCO s /
>=N |
. . . ﬁ“~
\

Compound 10

In a further embodiment, the subject invention provides the

hydrochloride salt of the above compound.

-16-



The subject invention also provides the use of any of
the 25 aforenentioned conpounds for manufacturing a

wordi4mansat useful for treating a neurol ogi ¢ 8CTMISA®B/037592

10

15

20

in a subject. In one enbodi nrent of the above use, the

neurol ogi ¢ disorder is _Parkinson's Disease, 1
Aty gt Ts GHREABENT R ot P pRPEPTURAT dieprggented by Formula

sel endsl SompblifKthad HHULRRUSEW & di sorder,

schi zophrenia, cerebral infarction, head trauma

gl aucomma, f i Huptg ngton' v Di sease. -18 WO
2004/ 047756 PCT/ ¥s2003r~pP375 The/ subj ect invention
al so provi des thg anx/ e aforenentioned
conpounds for nman lng 7a medi §ament_useful  for
treating multiple ss¥erosi ;gn a subj = I n one

enbodi nent of the above use,\the nedi canment further
conpri ses | evodopa, glatiranegr acetate, interferon
beta-Ib, interferon beta-la, steroids or Mtoxantrone
(Novantrone). As noted above,rthe conmpounds of this

i nvention may be use 10 therapeutically in addition
to currently avail ab %@Qqaggtﬁgnts f.or neurol ogic

di sorders. For instance, the conpounds of the

inventiqQn may. be, used i ddition to | evodopa,thera

f oF aﬁ?ﬁﬁﬁrh§§ﬁoglﬁ?%%a Fﬁmaaa?é%cﬁ$RE§s%F§FEra p?ormula
acel atre (ddhr@outBugas ullsd anaecaelir€opaxone), interferon
beta-1b, interferon 15 beta-la, steroids or

M t oxantrone (Novantrone). The subject vention al so

provi des the use of.any of_the afore ti oned

compounds for nar i a medi ca in a package
havi ng instructi Naistgatign. of the 20

medi cament to t .peur oj/ogi ¢ disorder in a

subj ect. The sub
for destroying or

nt

Compound 12

The subject -invention-—also- provides a method for treating a___
subject afflicted with é neurologic disorder comprising
administering to the subject a therapeutically effective
amount of any of the aforementioned compounds represented by
Formula I or a pharmaceutically acceptable salt thereof, so as

to thereby treat the neurologic disorder in the subject.

In one embodiment of the above method, the disorder is
Parkinson’s Disease, Alzheimer’s Disease, amyotrophic lateral
sclerosis, stroke, a neuromuscular disorder, schizophrenia,
cerebral infarction, head trauma, glaucoma, facialis ox

Huntington’s Disease.

-17-



inhibiting the proliferation of mcrobes or fungus
whi ch conprises contacting the m crobes or fungus

woi200¥/0a736nmposi ti on 25 conprising any of the PCT/US2003/037592

10

15

20

25

30

af orenenti oned conpounds and an acceptable carrier.

The subject invention al.so provides a pharmaceuti cal
cgﬁpos&fti oé%’rg ri s‘f‘ﬁ‘ﬁ?déﬁfr‘n&f thle affdeenempyhedmethod,  the

cohpoapest bl 1y3Q fEcphavangriticald ¥ RCERLAP! € to about 1000
carrier. In one enbodi nent the pharnmaceuti cal

cBAH3RYtion further conprises a therapeutically

ef fective anount of |evodopa, -19 WO 2004/047756

PCT/ US20Q3/ 037592 gl atiramer acetate, interferon .
bEPS- FHOIRAterlP¥PBRIBRE A1FQ, Provedes ds aethbtioxant romating a

(EbMﬁéétoneaffﬂﬂbﬂ@@e eW@QQineﬁ&lﬁ{?ﬁfpha%gﬁ%?ggkgal comprising

conposition further 5 conprises . ' .
t AEPEPLEEFEAT y-tof f &&ei veubieeht of tletdpeamerally effective

aﬁﬁé@ﬁ@-ofhgn?u%Ethei@%%%%hggtggﬁg%pég%igggig fg§¥§§§%ted by
for the manufacture of the above phar 2utica

coPBat a | Hno¥ oApPiaiRreutd cadiy x Rrgenhybbé d;ahbtlthereof SO as
af 9r gty 0 ' .Rhar naceut i.cal :
af:gept abl%pcr:tg%rai%ega? iE‘e %\l%bcjtllélggsll%véﬁtl I Sa”fb_sjoec‘:y‘

provi des a packaged pharmaceutical conposition for

tfeat | a jc di,sorder in a subject_ 1 )
c%r?rpr%jg?ng:e H%ggi%%gé’of e a?e%?\é‘?renlf‘?%h%g fufg’er comprises
phdmipicitriical conpobét i suisjeand o b)tHerspeuet 805y f Giffective

usy he.c ition .for._treating the neurol ogic _
dﬁ%%%rgfn%%ﬁgéﬁfe l.a%‘?'ﬁgmgﬁbj tathy emt G Sarep  beta-1b,
pk o iy o 9806638,(ﬁtdﬂhﬁd@&@kuMEﬂgxaﬁdeHHﬂQ@%ﬂ@pQ§one).
Structure I, conprising the.steps of: (a) reacting

In another embodiment of the above method, the therapeutically

effective amount is from about 1 to about 1000 mg/day.

In one embodiment of either of the above methods the
therapeutically effective amount of the compound is

administered by injeqtian‘systgmical;y, orally or g§§ally.‘

The subject invention also provides the use of any of the
aforementioned compounds for manufacturing a medicament useful

for treating a neurologic disorder in a subject.

In one embodiment of the above use, the neurologic disorder is
Parkinson’s Disease, Alzheimer’s Disease, amyotrophic lateral
sclerosis, stroke, a neuromuscular disorder, schizophrenia,
cerebral infarction, head trauma, glaucoma, facialis or

Huntington’s Disease.

-18-



CF30/ NH2 N 25 under suitable conditions with an
am ne exchangi ng agent in the presence of solvent to

wonrosiderse CF30O NHNHZ N 2 -20 WO 2004/ 047756 PCT/US2003/037592

5

10

15

20

25

30

PCT/ US2003/ 037592 (b) treating 2 with a chlorinating

ag‘ﬁ@t stdi)j@c(%v':gr?véiﬁgiw alsFiprVidds tRe (Ghel QﬁCté of the
Rl R3 10 to provide RL CF30 N R3

\Aﬁépéﬁmen%ormd iermpoandat for mamecturgonhemegieseant useful

g?o? F?éag%%éﬁ%ﬁaéﬁlle BR145041 Oriy %'Qﬁbﬁégy!? R3-is H

In one embodiment of the above use, the medicament further
comprises levodopa, glatiramer acetate, interferon beta-1b,

interferon beta-la, steroids or Mitoxantrone (Novantrone).

As noted above, the compounds of this invention may be used
therapeutically in addition to currently available treatments
for neurologic disorders. For instance, the compounds of the
invention may be used in addition to levodopa therapy for
Parkinson’s disease or in addition to glatiramer acétate (the
drug substance of Copaxone), interferon beta-1b, interferon

beta-la, steroids or Mitoxantrone {Novantrone).

The subject invention also provides the use of any of the
aforementioned compounds for manufacturing a medicament in a
package having instructions for administration of the

medicament to treat a neurologic disorder in a subject.

The subject 1nventlon also prov1des a methq@ fqr destroylng or

inhibiting the prollferatlon of mlcrobes or fungus Wthh
comprises contacting the microbes or fungus with a composition
comprising any of the aforementioned compounds and an

acceptable carrier.

The subject invention also provides a pharmaceutical
composition comprising any of the aforementioned.compounds and

a pharmaceutically acceptable carrier.

In one embodiment the pharmaceutical composition further

comprises a therapeutically effective amount of 1levodopa,

-19-



20 (d) optionally alkylating the product of step (c),
wherein RL is H, to provide the conpound. In one

woenbhak4nBat , t he above process further conpri SeET/US2003/037592

10

15

20

25

reacting the product of step (c), wherein Rl, R2 and
R3 are -21 WD 2004/047756_PCT/ US2003/.03759 ach H
)H%Q¥¥ZQ%%ﬁnﬁQPEQEﬂhyF%E%E%ﬁﬁﬁhoh%t?’1& péngrgst%nPEta_la’
| b A8 J @EenEoRintr HRASNLOaREBSEL. a conpound havi ng

the structure: 0 F3COS X>/ N 5 In one enbodi nent

the polar solvent is acetonitrile and the base is

pat assidmaaieanahe. | thed apiddniRenteshodi aBRbooitidie further
above process for nanufacturln% 10 conpounds of

STIMRUFSE | B, . CHIFENGISEE3SLY U AtHEF tABRPrABEE r BhctghfFiramer

tggﬂgﬁegupt of step (c), wherein Rl, R2 and R3 are
eac , With propargyl bromde in a polar solvent in

the presence of abase to -produce- a conmpound havi ng.

t {aﬁ Ur & venthisfi© 21 1ovidbONe, € ld@|nt ¢ th
tﬂ%ee&po arjr%g{ vent i's acet onléltjri e and E?he g]g&eu 'S o ©
podrastE amneardso iidiee abpye aphagnadwautdrpddicrpres b iehecomprising

aakt)o%\{fxi go Cegﬁyf orofrmni%ea(:t H%EP&nent‘ioned compounds with a

pharmaceutically acceptable carrier.

‘i‘he subject invention also provides a packaged pharmaceutical
composition for treating a neurologic disorder in a subject
comprising: (a) any of the aforementioned pharmaceutical
compositions; and (b) instructions for using the composition

for treéting the neurologic disorder in the éubject.

The subject invention also provides a process of manufacturing

compound of Structure IT, comprising-the',steps of:

— {a) - reacting
X S
|
CFaO'—_— NH2
l />
/ N

under suitable conditions with an amine exchanging

agent in the presence of solvent to provide:

\ S
| >—NHNH2
S0

2

CF50

-20-



20 conpounds of structure Il, the process further

conprises reacting the product of step (c), wherein
welkpo4R27Ed R3 are each H, w th 2-chl oroet hyl PCT/US2003/037592

methyl sulfide in a polar,solvent in -22 WO

2004/ 047756 PCT/ US2003/ 037592 the resence. of a base

to prd®lce tASBBHED U IRy PnGPt eI Mg PGFBE pRegde

/-3 / N NO5 In one enbodi nent, the polar solvent is

acetonitrile and the base is potaSS|un1carbonate In

one enbodi nent of the above proce anuf act uring
conpounds of structure |1, t leo-a ng agent
is'a 10 m xture of aqueous NH2ZNMNR a#f drazi ni um

sulfate in ethylene glycol. In another enbodi nment of

t he above process, the chlorinating sagent is; SOCL2.
15 I n anot her enbodi nent of the above process, Rl is
Cl-C4 alkyl and R2 and R3 are H. In a further

5 enbodi pent ok thggapaysprocess for manufacturing 20
conpounds of structure Il, the al kylating agent in
step (d) is nethyllodlde or dinethyl sulfate. The
subj ect invention al so prOV|des a yprocess of

manuf acturing a conpound havt gStructure: 25
Ra
10 to provide
o o__—' >_ /"
3 I /
Rs
Hz
wherein
15 R; is present or absent, and when present is H

or C;-C4 alkyl;
R, is H or C;-Cs alkyl;
Ry is H or C;-C; alkyl; and

20 ~ (d) optionally alkylating the product of step (c),

wherein R; is H, to provide the compound.

In one embodiment, the above process further comprises
reacting the product of step (c), wherein R;, Ry and Rz are

-21-



S/R CFBONR3 R2 -23 WO 2004/ 047756
PCT/ US2003/ 037592 wherein R1 is C1-C4 alkyl; R2 is H

wono@b4®s6al kyl ; and R3 is Hor Cl-C4 al kyl, BCT/US2003/037592

10

15

20

conpglékg% kaacking a compound having the structure:
~ W th RLX i olar_s
tQﬂ§hpF%séﬁﬂglé¥kgoﬂﬁsé 'mﬁﬁﬁﬁ¥ﬁﬁ$tﬁpP§ gn%afoggn%g?%ﬁ;gOlvent
11 Prlugect 88c£08P0ouNthaskl 4 wrehwrrbodi sempowid theving the
above process, the polar solvent is acetonitrile and
tHEUSASE Si's pot assi um carbonate. The subj ect invention
al so provides a process of manufacturing/ 15 a
aznpound havi ng t he structure S CF30 N R3 R2

erein

F3CO s

In one embodiment the polar solvent is acetonitrile and the

base is potassium carbonate;

In a further embodiment of the above process for manufacturing
compounds of structure II,. the process further comprises
reacting the product of step (c), wherein R;, Rz and R; are
each H, with propargyl bromide in a polar solvent iﬁ the

presence of a-base -to produce a compound. having..the .structure:

N%”L_E

Tn one embodiment, the polar solvent is acetonitrile and the

|

base is potassium carbonate.

Tn a further embodiment of the above process for manufacturing
compounds of structure II, the process further comprises
reacting the product of step (c), wherein R;, R, and Rz are

each H, with 2-chloroethyl methylsulfide in a polar .solvent in

-22-



20 R is Hor C1-A4 alkyl; and R3 is Hor Cl-C4
al kyl, conprising, 25 a) reacting -24 WO 2004/ 047756

WOQCT4d$2B03/ 037592 CF30O NH2 under suitabl e condriises/037592

10

15

20

25

with a nethylating agent, in the presence or absence
of solvent to provide: S CF30 >== NH N 5 b) reacting
t Bee pEF@FERCEf &t ep DasFirt hto RPTRARCE| a REOFPCYIME having  the
pLesshce-of p-toluenesulfonic acid to provide the
conmpound. 10 In one enbodi nent of the above process,
the product of step (b)-is further_alkylared-with an
al kyl ati ng @gﬁnt to provide a conpound having the
structure: € T'tional

enbodi nent of thel|above|procegs, the nethylating
agent in step (a)f}jis nethyli}rl e or di nethyl

sul fate.

N —

In one embodiment, the polar solvent is acetonitrile and the

base is potassium carbonate.

In one embodiment of the above process £for manufacturing
compounds of structure II, the amine exchanging agent is a
mixture of aqueous NH,NH, and hydrazinium sulfate in ethylene

glycol.

In another embodiment of the above process, the chlorinating

agent is SOCl,.

In another embodiment of the above process, R; is C;-C, alkyl

and R; and R; are H.

In a further embodiment of the above process for manufacturing
compounds of structure II, the alkylating agent in step (d) is

methyliodide or dimethyl sulfate.

The subject invention also provides a process of manufacturing

a compound having the structure:

0

Rao

-23-



20 -25 WO 2004/ 047756 PCT/ US2003/037592 In a further
enbodi nent of the above process, the nethylating

wagenHo47s6 met hyl i odi de. *. The subj ect i nventi oRCTAISRIVEH037592

10

15

20

25

provi des a process of 5 manufacturing conmpound 14
conprising reacting a conmpound having the structure:
F3CO S™MBr€*"NH N with propargyl amine and p-TsOH in

tol uene to pr gﬁui(‘se d be, 21@yeonpound. The subj ect
invention further provides a process of manufacturing
conpound 15 c8eps &i R Fedat PRYY @BHpound having the
structure: F3gDis & Helc,=c, a1kgr, NH N 15 with

propar gyl am ne and ' p-_st—| in toluene to produce the
conpousePThelng Bjesct inave teeundr PRELNGr bR dfgrugture:
process of 20 nmanufagturi ng§ conmpound 9 conpri sing

reacting a conpou e structure: -26 WO
2004/047756052 3/0 7593/ S .
% N

Rz

with R;X in a polar solvent in the presence of a base,

" wherein X is a halogen atom, to produce the compound.

In one embodiment of the above process, the polar solvent is

acetonitrile and the base is potassium carbonate.

The subject invention also provides a process of manufacturing

a compound having the structure:

-
CFQO_EI}:_N\ -
\

2

wherein
Ry is H or C;-C4 alkyl; and
R; is H or C:-C4 alkyl,

comprising,

a) reacting

-24-



I / NH N with O Br in a polar solvent to produce
the conpound. 5 In one enbodi nent of the above

wonooasset he pol ar solvent is acetonitrile. PaTUSR003/037592

10

15

20

above enbodi mrents, when both Rl and R4 are al kyl the

10 conpound is positively charged and is present as a
quaternary ammoni um salt. 0 ski49 ed- in the art

will readily expect all of |jthe scl osed cggpounds to

have bi ol ogi cal acti¥fiPysymTar fo t %st ed
conmpounds. In particular, th both small

groups, such as H and net hyl, ~and bul ky groups, such

as p- (i - sthapone, cdiuidienB4 pogi thomehayeating agent, in
bi ol ogi cal activity in the described results.,

Cons et tH5Es SBERPOT kS S ofhECLYeRe rf h&Fovide:
internmedi ate sized groups at t ition are 20
reasonably expected to have b tivity.
Conpounds w th smal | Qoups. su w%éﬁﬁthﬁn t he
Rl position have biorogical I Vi npounds with
bul ky groups, such as p- toly no in the Rl
position have biological activity. Coniequently,
conmpounds with the described internedi ate sized 25
groups,_at_the Rl ppsitio re reasonably. expected to
have bb7“V%§§6€4E8i7$§§ﬂﬁ%Tfﬁsf%5§/8gf%§§¥ bi ol ogi cal
activity. Conpounds with smal [f=gr 5, such as H, in
the R2 or R3 positions have biolqgical activity.

Ra

in the presencé of p-toluenesulfonic acid to provide the

compound.

In one embodiment of the above process, the product of step
(b). is further alkylated with an alkylating agent to provide a

compound having the structure:

.._> />.N/ B

In an additional embodiment of the above process, the
methylating agent in step (a) is methyliodide or dimethyl

sulfate.

-25-



Consequent |y, conpounds with the described Cl-C4 al kyl
at the R2 or R3 position are reasonably expected to

wobave/ld7sbogi cal 5 activity. Those skill ed i npCinasant/ 037592

_reactive site of the protease) o

10

15

20

will be famliar with the fact that sone conpounds of

the formula (1) .can exist _as, tautoners. The .
o%nt%ef?BF?ﬁ#e§393d%%F8ttﬂ§r§P8r8£3Y§op¥%F?ﬁ§’189QPQ&QQ§datlng
uReler s tiaphedhyT®8ai &g, -her ei nabove and herei nbel ow,

the relevant tautoners, even when the latter are not

menti oned specifically in each individual case. This

| BYENt IO 8LE0  irRlcAbeSnt O fuk@hdse QProibesUchn process of
taut omers and m xtures thereof. 15 The subject

| neRwEaQFIFING hePTBPBYY dekd arfPBIr ISHBY aF B6rehErd i dhedOmPound
CROPeNNdshd At Ms@u@s: antim crobial and/or antifunga
agents. The invention further contenplates the use of
prodrugs which 20 are converted in vivo to the

t herapeutic conmpounds of the inventigpr (see, e.qg.,

R B. Silvernman, F19og garé c - Chenistry of Drug
. Design. _-and _ Drug I _, .\ -Academ c- -Press,
Chapter 8, the entirelkonten{s of NHar e hereby

i ncorporated by referd 2 rodrugs can be used
to 25 alter the biodistn e.g., to allow
conpounds which would not typica|ly enter the

phar macoki netics of the therapeutic c0 und. As set
out above, certain enbodjnents of the esent
cHABBUNRICPEFYEAA BEnt 3t g-@gg c:§hng§?833 giou roduce  the
SkeRpadtnam no or al kyl am no, and are thus capabl e of

form ng pharmaceutically acceptable salts with
pharmaceutically acceptable acids. The term

" phar negastdcgal | inwaaaphabl fusaldis” brotiies regpeqizocess  of

refers to the rel ativel non-toxi c, jinorganic.and
op@gﬁﬁ@cggy%pg compoundy 1g comprising eacting a compound

having the structure:

F3CO HCl

with propargylamine and p-TsOH in toluene to produce the

compound.

The subject invention further provides a process of
manufacturing compound 9 comprising reacting a compound having

the structure:
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woam4me7psepared in situ during the final isolacrtws2@ad37592

10

15

20

25

purification of the conpounds of the invention, or by
separately reactlng a purified conmpound of the

invention in 5 ifs ase forgnwith ;fsurEEEEé
organi c or inorganlc id, ~xnd i ol at i the salt
t hus fornmed. Represent|ati gal ts Ndde t he
hydr obrom de, hydrochlqri de | #/ate, bisulfate,
phosphate, nitrate, acetaf‘: val®rate, ol eate,
paln1tat stearate, |aurate, benzoate, |actate,
phospha%e tosylate, 10 citrate, maleate, fumarate,.
succinate, tartrate, napthylate nesyl at e,
gl ucohept onat e, | act obi on&rexAand Iéurylsulphonate
salts and the like. (See, e.g.\, Berge et al. (1977)
"Pharmaceutical Salts", J. Phaym Sci. 66:1-19). 15
The term "pharnmaceutically acge abl e salts" as used
herein also includes a quat@rnary\\anmonium salt. It
will be noted that the structure of\y sone of the
conpounds of this invention\ des asymetric
carbon atons and thus 20 occur 4s racemates and
racem c m xtures, single enantiomers, diastereoneric
m xtures and individual diastereomers. Al such--
| SOMe- L G- pb Par IdBIveR! to- %P@é&&@ﬂéo%ﬁﬁkﬁoaﬁé
expressl - y-:-lncluded int I nvention. Each
stereogenlc carbon may be of the Ror S

é% %&ﬁ%%im£5t|%ftthea%gqgriggggsécceﬁg|th¥rtgéivent is
the I sonmers arising fromsuch asynmmetry (e.g., al
eraetooAbrsland diastereoners) are |ncluded wi t hin
the scope of this inventiagn, unless indicated
ot herwi se. Such isonmers can be obtained in
sulpstidr | alpdge pemeodigrantlsy oitegsikatth sBpansd i Bn are alkyl the

compound is positively charged and is present as a quaternary

ammonium salt.

Those sgkilled in the art will readily expect all of the ™"

disclosed compounds to have biological activity similar to the
tested compounds. In particular, compounds with both small
groups, such as H and methyl, and bulky groups, such as p-
tolyl-ethanone, in the Ry position have biological activity in
the described results. Consequently, ' compounds with the
described intermediate sized groups at the R; position are
reasonably expected to have biclogical activity. Compounds
with small groups, such as methyl, in the R; position have
biological activity. Compounds with bulky groups, such as p-
tolyl-ethanone, in the R; position have biological activity.
Consequently, compounds with the described intermediate sized

groups at the R; position are reasonably expected to have
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synthesis. 30 Wien the conpounds of the present
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humans and mammal s, they can be given per se or as a

h ' t
PR TRORAS LS8k SOEPOSL LA B Wl AP i a0 3,
-i20 VEhéOOH%045?56RBCT@U§26®3¢@37EQQe ImgbédgenallnaCtiVity
é:%leg[}altengﬁgw tﬁ?gél%tgm?r n‘}’ift%.lt I CeaI ée%/ﬁ ac%ee%l agf‘ ealkyl at the

P af Haceuti ca y "accep
@I [drerR; @m@irmén Zrkereiasonebhy axphatadceat healel ypiological

acceptable material, conposition or vehicle, such as
£95%9d ‘or solid filler, di | uent, excipient, solvent
or encapsul ati ng naterlal i nvol ved in carrying or

transportl g .a .conpound s), f the r.esent |nven :
e e e T Bt T b rari T28R 1o e ot that
| dine rtt&@dﬁdldﬁsura)cft ias. fdyphtal |) éaictbxlcgmwdfawomers. The

carrled or transgorted from one organ, rt|on of
t9RRseERts - ©F ahBehetoBiyan, @& pBF?loﬁh%¥ HeE bdhype To be

Rafdereridoder dxustneaB@ngac CEQi@ﬂL@odﬂé t e sensrdinbelow, the
bei ng conpatible with the ot her ingredients of the

frAlAYamt oFP RIS | S | R t Shehe o gFat Feht RoSoMentioned

18%:200 yTBL €1 iRlcs W ER, GRIA1SCENEe 8S This invention also
p. arnaceutlcally acceptabl e carriers include: sugars,

sRtetes toashesése pficdde SuAl SUCFRRIES SRy BRESUTSgcHhereot.
as corn starch and potato starch; cellulose, and its
derivatives, such as sodlun1carboxynethyl cel | ul ose,

dfty| cebbgrsse BNETEINUl ofBr PrBcemnoyidgsnderdy of  the

tgfg¥gﬁ?ﬂfqongaltco Asdaldd: dR! CuseXChpi ephfimi SHOLAS and/or
cocoa ter and suppository waxes; oils, such as
antifungal agents.

The invention further contemplates the use of prodrugs which
are converted in vivo to the therapeutic compounds of the
invention (see, e.g., R.B. Silverman, 1992, "The Organic
Chemistry of Drug Design..and. Drug .Action", .  .Academic _Press,
Chapter 8, the entire contents of which are Thereby
incorporated by reference). Such prodrugs can be used to
alter the biodistribution (e.g., to allow compounds which
would not typically enter the reactive site of the protease)

or the pharmacokinetics of the therapeutic compound.

As set out above, certain embodiments of the present compounds
can contain a basic functional group, such as amino or
alkylamino, and are thus capable of forming pharmaceutically
acceptable salts with pharmaceutically acceptable acids. The
term ‘"pharmaceutically acceptable salts" in this respect,

refers to the relatively non-toxic, inorganic and organic acid
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wonropykene gl ycol; polyols, such as glycerin, PCT/US2003/037592
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sorbitol manni tol and 25 pol yet hyl ene gl ycol; esters,

S eth ol eate and e yI l.aurat e
DHTPAFTRE BUbit sof sERP e ineost T SR GBveREdon - These
abaMtﬁuahhydéopkdpar@agnﬂlelaaldurpyjog@m ftm&iv&ﬂaﬂatlon and
i sot onj C sallne Ri nger's sol ution; th%% al coho
n-

pRBEPRATRS Buf refr  Sdtut iHPCUBAT offier © f?ﬂﬁ??lon' or by

coapatabbey substaneLsa reAPtoyedmpoudabiacedt iitAatention in
formul ati ons. Wetting, agents,, emul sifiers and
| 4bFi EARESPAERCRORR Chidt Lﬁnsqléiﬂ% SGPPRLE ghginorganic acid,

magResi dhmdiedr atige @niveldhas eekesd Ng ag@fa@ntatlve salts
rel ease a%gnts coati ng agents, sweetening, flavori

- 3pCWerle 0 GAe0 AR OPeTE 882 0 835375897 1dfhd ﬁ%i‘f%‘?ﬁ'ngblsulfater

ageRLshaPE eseyvatdees aprdrabti oxygadt s L£an Als@e, bepalmitate,
present in the conp03|t|ons Exanples of

pE&eRuebat | cUsRtecceperiPatant ilggtahnt s Phrinigée, stosylate,

m@&%&a%@'“?&ﬁeé@& %hﬂﬁ?&@e,SEEEC§§a@§COEQkEr§@éd'napthylate,
cysteine’ hydrochloride, sodiumbisul fate, sodi um

neeablstef | w8ucobdbtomatul f Leetapionate | | ked laurylsulphonate
ol lu a oXi ts, h a asc p tage,
kLa1§0 gkﬁy b, 0Xhgppt (%%%) %(ﬁ"yi a?ﬁé%,é/ée abpitgie, (1977)

butyl ate droxyani sol e - )

hy @hexpeotweiral BETEs"| edi t Rharm prisgyl 6§altdf e, al pha

10 tocopherol, and the |ike; and netal chel ating

agents, such as citric acid, ethylenedi am ne
t@heaanﬁmdC“EhﬁnmdqagﬁﬁrﬁllsoabbﬁptablﬁrSaﬂt@"a@*ﬂ,used herein

ph?éBh?néfuéé"% éﬂyée%ﬁgg§t%§honl Fions of the

resen |nven ion i nc se SUIta 'e 15 for ora
adnlnlstratlon The formul ati ons may conveniently be

pE%se E%dbe n%%%% qgg%g%hEO%QE%quPQyoPeSB£Sp8Eeghgycompounds

of this invention includes asymmetric carbon atoms and thus
occur as racemates and racemic mixtures, single enantiomers,
diastereomeric mixtures and individual diastereomers. All
such--isomeric--forms—of--these compounds are expressly-dincluded
in this invention. Each stereogenic carbon may be of the R or
S configuration. It is to be understood accordingly that the
isomers arising from such asymmetry (e.g., all enantiomers and
diastereomers) are included within the scope of this
" invention, unless indicated otherwise. Such isomers can be
obtained in substantially pure form by classical separation

techniques and by stereochemically controlled synthesis.

When the compounds of the present invention are administered
as pharmaceuticals, to humans and mammals, they can be given
per se or as a pharmaceutical composition containing, for

example, 0.1 to 99.5% (more preferably, 0.5 to 90%) of active
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met hods wel |l known in the art of pharmacy. The anpunt
of active ingredient which can be conbined with a

woaon4ioar7semat eri al to produce a single dosage PoTmSmoBA37592
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gengrally be 20 that anmount of the conpound which
pro uce thera effe eral |
A R N T S

F&rrrci%grt_ t-o about -ninety-nine percent of active
ingredient, preferably fromabout 5 per cent to about
70 per cent, nost preferably fromabout 10 per cent to

eab%Hra%Q pephstdcedtidady obicpeppattlayg ddmder” as used
formulati ons or conpositions include the ste

theiffitng MPBSassdel a@?%ﬂ“%?%ﬁﬁ&ﬂrﬁ& ofacﬁﬁt%]eesentmaterlal

%Héﬁﬂow tdy t bensaad | esuand,as0phi C.Ul@lhhﬁ, &oneseLid0 filler,
mor e accessory ingredients. |n general,

th
f@knandti onsx @Rl enfr. epaf @HVHE unPFor ARt PPt d1gFeTial
by i ngi g | Lo c,‘%&%?ghgt ign t@aﬁ@ﬂ&.@@ﬂ{b of thenRreses) of the

invention wth liquid carriers, finely di vi ded
setéskroar ieandiopr WishAn @ ‘tqwe‘hhe i PUbiRttessyrly, that it can

F%%p{i%%t#og%gB %g%ﬁ&ed %g@@pm zzg@ly, such compounds are

U Formul ati ons of "the invention
scataidde dotrenaponted nfsm AricowrarRy BE PArEHN fQf yhe body.

oit_oca SULES, ozpdalrl Syt ﬁﬁ:tﬁm RPMGLS ol am’ﬁa?c‘h QHr&%®r must

3of Ut ONn or & -Suspension I n an agueous or .
nb@ aqmeep'salbleqw dn drheassans®i ofj rb@mgerc@mpatlble with the

# I:Png?reldlent q %%l % o1 QL1 GP %erllde('fnjqfrlous to the

as pas i Tes (u5|ng an I nert base, such as
gﬁh'aieﬁtan&ogleycexampl@ss swﬁrotsaé:emmdSac‘abiLgl)l ap@ft orserve  as

oSSR P o e SO Borsy such o
| D¥etdsoOn gbuarsaacsndesiingesdi eatarches, such as corn starch
and potato starch; cellulose, and its derivatives, such as
sodium carboxymethyl celluldse, ethyl cellulose and cellulose
acetate; powdered tragacanth; malt; gelatin; talc; excipients,
such as cocoa butter and suppository waxes; oils, such as
peanut o0il, cottonseed oil, safflower oil, sesame oil, olive
0il, corn oil and soybean oil; glycols, such as propylene
glycol; polyols, such as glycerin, sorbitol, mannitol and
polyethylene glycol; estérs, such as ethyl oleate and ethyl
laurate; agar; buffering agents, such as magnesium hydroxide
and aluminum hydroxide; alginic acid; pyrogen-free water;
isotonic saline; Ringer’'s solution; ethyl alcohol; phosphate

buffer solutions; and other non-toxic compatible substances

employed in pharmaceutical formulations.

Wetting agents, emulsifiers and lubricants, such as sodium
lauryl sulfate and magnesium stearate, as well as coloring

agents, release agents, coating agents, sweetening, flavoring
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admnistration (capsules, tablets, pills, dragees,
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ingredient is mxed with one or nore 15
pharmaceutically acceptabl e carriersugfuch as .sodi.um
C

PRql JPEr TURING agents, §ﬁ8§ﬁﬁ¥?5¥vﬁ%d7 %ﬁﬁ;qﬁl anks can also

feél oméagit fid kaescompoedivfders, such as starches,
| act ose, sucrose, glucose, mannitol, and/or silicic
aci d; binders, such as, for exanple,

cakboxya®t By | RhIHAQse i _Rhtiynalespt gl at bAvi ®Rl Jartl ! include:
20 pyrrolidone, sucrose and/or acacia; hunectants, )
sUekehs Soglbeer GRtigrifmmeyr abPAly a§ersEorPhch agid, cysteine

agofr SRl or Ll CldHR i unC AiRQN3LEe, PRLAL O RELLBPERLAIte, sodium
starch, alginic acid, certain silicates, and sodi um

cErbbhet e; 21b| (Rfi%on Ii&ear dPRY-agfeftls, agfiepxadants, such  as
PaLabingi BRSRIPIION BASAlREAL O SiroRY5H: 851 AURERLNA Yutylated
25 anmoni um conpounds; wetting agents, such as, for

ekadpbey teleigrie al ¢BHD) . andegliyebrol PBADEL carmldate. alpha-
aPéQSEﬁ%?&E, i 4%%@;' nﬁn%eggﬁtgﬂéigtf&fyégents, such as
| ubricants, such a talc, calcium stearate, hagnhesi um
stebriat e, x0ld.d petipeténedimmigleycotstrazmdtiigm | agigl  (EDTA),
sul f a _xtures.th of ; L or i S.

Rt AL A BRI, O | b RIS

phar maceuti cal conpositions may al so conpri se

blf'lfo{'l%giantgl r%qe S’thésc)I Irgs%e‘;ggpgﬁxlf%ltoino% oInc%L 4em hg:gse suitable
t ype nay al'so be enproyed as Ti Ters in S0 an

héod- brhl eddgehbd trpiciaps ulThe f3Ru: 2004/ By 786nveniently be
PCT/ US2003/ 037592 . using such_excipjents as |.actos r ‘
PHRESOR s SRad i | Sag e Gl Ao 2R FELSSEed by any
poéyeddy | eatl glkpoohs iandtideaktkef AHeaallaety .nayThe amount of

TROELRY OSSN, Sy D9 P SRR, DA grCcarricr
material to produce a single dosage form will generally be
that amount of the compound which produces a therapeutic
effect. Generaily, out of one hundred per cent, this amount
will range from about 1 per cent to about ninety-nine percent
of active ingredient, preferably from about 5 per cent to

about 70 per cent, most preferably from about 10 per cent to

about 30 per cent.

Methods of ©preparing these formulations or compositions
include the step of bringing into association a compound of
the present invention with the carrier and, optionally, one or
more accessory ingredients. In general, the formulations are
prepared by uniformly and intimately bringing into association
a compound of the present invention with liquid carriers, or
finely = divided solid carriers, or both, and then, if

necessary, shaping the product.
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be prepared using binder (for exanple, gelatin or
hydr oxypr opyl net hyl cel lul ose), lubricant, inert

wdizbumatise preservative, disintegrant (for exarpiais2003/037592
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sodium starch glycolate or cross-Ilinked sodi um

car boxynet hyl cellul ose), 10 surface-active or

di spersing agent.” Mol ded tablets nmay be nade by .

Msirdivig tileng ofi thel envethione saipRier opfoxhle administration
eped jeonmpaung, Jpi skened it aninert khguld a

ggﬁﬁent. %ﬁe tabl ets, and ot her sélﬂ%tgggage forns of oo

tdrmnul®spharmeaeusi ealutirrpost t # oAYSPENShen piRsent aqueous or

inventj su s, dragees, .capsyul es,_.pi d et

AR ot CFROORS: PO RIS, B0 prer-in-oi

Coiatiinysemnissdrel | st sachnasléntier iaxr spatpngsramg pastilles

of her coati.ngs [l _kno in th har naceuti cal -

f Wﬁﬁﬂgatainngm%ﬁf tt\./\%?ﬁ%y ”F’r%\/\%/}l aalssgegléal% or rarﬁﬁa e}éc%%l%’s Fo BHCrese

Vi desaiagl owndroeonad olnedhr eveasesof atdie ot i Vielkke, each

i ngredi ent_ therei.n_ _usjng, for _exanple '

RISy REERTFSTRITT GUBURR Or §i RETPRFEDRE i Bifs Present
tinhvadvindas- bheadesvd eichgreliease. - profil e, - ot her

pol ymer matrices, |iposones and/or m crospheres. They

may be sterilized by, for exanple, filtration through
arbagd Brd acageeiranl Ngr f tihd einveditiby iEBeOBPAL abdmthistration
sterilizing agents . in,  the formof sterjle solid . _
cHRFSEISSon S ARHICER - cRALHE: dFERSPIRd PO Ser iTHET NS, 2nd the
Ol 1160Te @thker asteve ! eirdglericbabl ei grediiipa | MRHI abgéY or more
bef ore use. These conpositions may al so optionally ,
RIRETYECPYY nGos§RRR R anda Ry B of UG c&ﬁ‘po%q(%'iug‘n citrate
that 4802 1B rsh et dehe ael/ove dnfgrsxdi e (591 Mddhg:0rfillers

preferentially, in a certain portion of the

qRst EFERPESEF nalSUChactS SEREFLPRM | yaSFRSS: daugFege: 9glucose,

R0 1EX Rl R @fi1esbedding; BOoMMOs! t it W Chi&arexample,
be used incl ude Eolynerlc substances and waxes. The ,
RATRYIESIYAreRL utaFe al so BELiPRtREer 0- 9elatin, polyvinyl

pyrrolidone, sucrose and/or acacia; humectants, such as

glycerol; disintegrating agents, such as agar-agar, calcium

_carbonate, potato. or _tapioca starch, alginic qqid, certain

silicates,y and sodium carbonate; solution retarding agents,
such as péraffin; absorption accelerators, such as guaternary
ammonium compounds; wetting agehts, such as, for example,
cetyl alcohol and glycerol monostearate; absorbents, such as
kaolin and bentonite clay; lubricants, such a talc, calcium
stearate, magnesium stearate, solid polyethylene glycols,
sodium lauryl sulfate, and mixtures thereof; and coloring
agents. In the case of capsules, tablets and pills, the
pharmaceutical compositions may also comprise buffering
agents. Solid compositions of a similar type may also be

employed as fillers in soft and hard-filled gelatin capsules
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oral adm nistration of the conpounds 5 of the

i nvention include pharmaceutically acceptable
eREARY oPeCh nPEF BRI dHs, 18TIARS s, ™% pEngTohs, 28 well as

SH{ PP SnAbu 18k Wi §ht :jﬂbl i 8Aet @138 AGkiV @he like.
i ngredient, the |iqui osage forns may contain inert
dill tents coomonly used in the art, such as, for

eﬁa@EEQeﬂMﬁéylﬂ% RLAET 50l et eesiOn S URIdIZINRY optionally

agents and emulsifiers, Such as ethyl al cohol,

i SbPR OPYE Al CUHG! ACSERYPIYE albOTRGIEN S hFPraEesae@, tablets may
bgazy! &01, whenzyl hengoat e £ pr PV eRp 18l YCOohe1at |

1,§-b tﬁ/‘%!ene gl ycoﬁf} oikf)ls (?n pgrti cul ar, cot'_tongeée%l,m oF
ghpdnerprorvdmethyger peldhlose) castoprigantsesaimert diluent,
o] Y ol , ;15. dro I , .
pg%‘?/ge?ﬂ‘%telﬁ%r'gl y%%?lsﬁ aﬁJ attyrfla(%:ﬁl/d gggltqg% of sodium  starch
soipcobate amd ncxbasekbiniet esbdiBasi chaddxymetthyl cellulose),
dilutents, .t.he oral,. sj tions .cap al '

LR S0t B PRI A ThcaER, kOl ne nace
shgpewddiggadents, ssivesttieni mgchfdavar migrucel ofi ffie powdered

perfum n an reservative _agents. Suys sians, in
PP o SRR, Tobh cHhmidiae L oo™
suspendi ng agents such as, for exanple, ethoxylated

i sostearyl. 25 al cohol s, . pol yoxyet hyl ene_sorbitql and
sg]f‘ﬁitatﬁ%&ﬁtgr’s, Mero ngall“i"%@l el FAF3Ee, diTMShuntt the

um num
nphahystendite]l hemipesiteons agar thgaprasent r agaesntdn, such as
and m xtures thereof. Pharmaceuti cal fonpositions of

t AF 297 RentGEF Ut abP e For 3780 BarBhtEral ™Y optlonally be
agebhést bat bOBP&HEMT WwHEh 0BE@a ingraénd osfpellnds sfch as enteric

coatings and other coatings well -known in the pharmaceutical-
formulating art. They may also be formulated so as to provide
slow or controlled release of the active ingredient therein
using, for examplé, hydroxypropylmethyl cellulose in varying
proportions. to -provide --the  desired release .profile, other
polymer matrices, liposomes and/or microspheres. They may be
sterilized by, for example, filtration through a bacteria-
retaining filtexr, or by inﬁbrporating' sterilizing agents in
the form of sterile solid compositions which can be dissplved
in sterile water, or some other sterile injectable medium
immediately before use. These compositions may also optionally
contain opacifying agents and may be of a composition that
they release the active ingredient(s) only, or preferentially,
in a certain ' portion of the gastrointestinal tract,
optionally, in a delayed manner. Examples of embedding
compositions which can be used include polymeric substances

and waxes. The active ingredient can also be in micro-
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enmul sions, or sterile powders which may be

i steri LAl bl I 0

ok tates baLe B5065P 58I S, FPE BhEP ST, adde of the
pebovetdessmibaghieshipggntont ai n  anti oxi dant s,

buffers, bacteriostats, solutes which render the

fornul ation isotonic with the bl ood of the intended
r etgpiéntiosage stispendifog oral hadkemisigaagent f Sthe compounds

Exanpl of suit bI £ aqueaus and naqueo carriers
?ch ﬁ%y bET RPNV ed THCTRES pha?q??a g af1y' ®'Zeceptable

cempmsidbmS)nSmbércté&mlsmnent |s@nutmoﬂ1mdesme&tslceié)ar@rups and

DELYBERS! ot oFRaior ahd (FE | FAE} e aE IOttt apithe 1iquid

nMaskHgestohes endy d@g&tlabllele@tl ﬁa.lﬁtléﬂts?lsccﬁthﬁdkﬂpidsed in the

and _injectable organic esters, such as et ol eat e.
PR&per g di%Sy c#%e THIRIE ne "2 tear é%%rrp pehery solvents,

t Belusﬁlpinc@a&g@@ts maher ieahg sisUSFs ASshegi B et alcohol,
the mai ntenance of the required particle size in the

CASEPEFPYL sfteobons, aHaby drEonibe setdyl acetate, benzyl

s b8RdBNt ShedhgSe KON, | Oy BT eALSO0gEPRERI N 1, 3-butylene
a%uvants such as preservatives, wetting agents,

YSPhyi iy igerlts aRer tHFEiFeT i ﬁ@t*a@%’?ﬂ%d PoagsAdrBh, corn,

% Hﬂe aC*ollQR}eOf mc%%Q@Egama?n'ﬁS Z%é%ebe eé‘ﬂ’é)ed nglycerol
e inclusion of various antibacterial and antifun

aﬁ@ﬁf@hy‘?la?f‘@-’%&nm]éo% alnyethydrapudarePls plierol tgatty acid

SQEPEEs 88t Gor¥idant henki Kkt ddedTRYBLSS, De desirabl e
to include isotonic agents, such as sugars, sodium

chloride, and the like
Besides inert dilutents, the oral compositions can also

include adjuvants such as .wetting agents, emulsifying and
suspending agents, sweetening, flévoring, coloring, perfuming

and preservative agents.

Suspensions, in addition to the active compounds, may contain
suspending agents such as, for example, ethoxylated isostearyl
alcohols, polyoxyethylene sorbitol and sorbitan esters,
microcrystalline cellulose, aluminum metahydroxide, bentonite,

agar-agar and tragacanth, and mixtures thereof.

Pharmaceutical compositions of this invention suitable for
parenteral administration comprise one or more compounds of
the invention in combination with one or more pharmaceutically
acceptable sterile isotonic agueous or nonagueous solutions,
dispersions, suspensions or emulsions, or . sterile powders

which may be reconstituted into sterile injectable solutions
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into the conpositions. In addition, prolonged
absorption of 25 the injectable pharmaceutical form

woryo4me7136 ought about by the inclusion of ageRCE/UsH06k37592

del ay absorption such as al um num nonostearate and

%el at ers.eL Bgra%%gt P rr%%%er %l aq_lrg IStvSI?.Ltc!l'Pn"m%pd contain

5dn1 tere parentéra as uséd herel n neans
ﬁﬁd&&xmﬁaﬂﬂmar%uﬁﬂeﬁs omacoeheostduaw entlartgls ahdch render the

tf%gifn %glggfg& ?%l%%{naiitc% &?]ttgi S't al k}ﬁo% | nJ %Ct Il%n ’enagg recipient

_ PN §ES
!o&t%aﬁpéﬁﬂiﬁ@ oﬂrﬁhmm&@hehgaégenﬁﬁl'athecal

i ntracapsular, intraorbital, intracardiac,
intradermal ,intraperitoneal, -35 WO 2004/047756

%&5&933903E03ﬁ592b1éréﬁﬁﬁduaCBﬁalnoﬁ&&ﬂéﬁuﬂuﬂﬁﬁxiers which may
subcuti cul ar, |ntraart|cular subca

lar, .. .
SfbarEnineicd, it r 4415 nat adﬁ‘@qeﬁf?ﬁ@?e:rjﬁg{“pofﬁfje%ﬁ on®f the

anfcRf Bal q&clﬁdEh@aﬁa&asgih 8§35} epbTy 8T NESEhaksorlycerol,
"adm ni stered systematically.,"” "periphera

REFENLSPE at 9 BYPO Tancbo AU HY Agris e§1YpRti pidial e aktke). and

%&SQa@@EehﬁxﬂﬁﬂgstEﬁef@g@r”é%déﬂdbi@ Qfila, eowpoudrRdolive oil,
drug or other material other than directly into._the
ceewt rii eRRdes FERen ST Srhatudh @it ghavi holeate. Proper

1bQEysclg §¥Sﬁ§ﬂﬁéﬁﬁhed'“£%r eSanpbt eCby tthe use of coating
met abol i smand other |ike processes, for exanple,

smnlaﬁéoussa@m St reggidiinact bl HB%agIéaJr%‘V%}aé“‘rﬁ of the
%BHE%BV%aEQQF@Q'Egﬁé iﬂ EQ@ &g5”5¥“33g§é¥¥1ons,lgnd by the

ositions o hi's invention may be varied so
tltseobvtfalsnrﬁﬁCEém‘Emt of the active ingredient which is
effective to achieve the desired therapeutic response
for a particular patient, conposition,* and node of
Adrise StoEceRtionkt howy beilsg t oonsais t REIPaenERt . such as

preservatives, wetting agents, emulsifying agents and
dispersing agents. Prevention of the action of microorganisms
may be ensured by the inclusion of various antibacterial and
antifungal agents, for example, paraben, chlorobutanol, phenol
sorbic acid, and the like. It may also be desirable to include
isotonic agents, such as sugars, sodium chloride, and the like
into the compositions. In addition, prolonged absorption of
the injectable pharmaceutical form may be brought about by the
inclusion of agents which delay absorption such as aluminum

monostearate and gelatin.

The phrases "parenteral administration"” and "administered
parenterally"‘ as used herein means modes of administration

other than enteral and topical administration, usually by

injection, and includes, without limitation, intravenous,
intramuscular, intraarterial, intrathecal, intracapsular,
intraorbital, intracardiac, intradermal, intraperitoneal,
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enpl oyed, or the ester, salt or am de thereof, the

r gﬁgg ni st ' ti -gggﬁnist ' :
t?%gééggfka é%cre%?%%R%Pe%ﬁg'pag?FgﬁFér 'con%%%% ticular,
beilrcpmesplay.ed, stharachatiicon ofnthesnitedt neangd ot befrasternal
dr C r materials used in conbination

WS R T cRRgeS

ar conpound enpl oyed, the age, sex,
wei ght, condition, general health and prior nedica

history_of _the patjent being _treate and 1jke , .
f B orsp\%éalseﬁnom slyﬁtcfeﬁ%cnediaca né?giéétj‘o’?fl'A physF gl stered

ofyyedmd t Nalilan "havergpbheth Naddmiskidtirathohheaadt "ad@imistered
readj |y defermne and prescrjbe the effective amunt,

P R T e Bt HERT BTN t PORor U r 8 R EAbion of a
exafpdbend i heruphysi it alateetieli Bahéantkaul disdéaly into the

doses of the conmpounds -36 2004/ 047756 , )
PETFURDOSOY7EE2 B e | THEht FBRt erfifl ofBEHCTH (the Patient’s

PEPE FER € &inidG al t1aeYPoss t isapjatt |tevehstdmiErsnt hand t baher like
required in order to_achieve the desired theragpeutic
PFRETSRY Jrodd FEATPLE n TR APREVF 03 FFE L G I PFhe

desired effect is achieved. 5 In general, a suitable

daily dose of a conpound of the invention will, be

t hatoahouReSHIe t NeeVEdFpodid WHEchar§ivfe ingredi@ngs in the

dosereidactioe IRmphodtcond dhanarReUhvenel E8Chay SHEaried so
an effective dose will generally depend upon the
fagt frs cBeaERi B8d ~ qf the active ingredient which is

effective to achieve the desired therapeutic response for a
particular patient, composition, and mode of administration,

without being toxic to the patient.

The selected dosage level will depend upon a variety of
factors including the activity of the particular compound of
the present invention employed, or the ester, salt or amide
thereof, the route of administration, the time of
administration, the rate of excretion of the particular
compound being employed, the duration of the treatment, other
drugs, compounds and/or materials used in combination with the
particular compound employed, the age, sex, weight, condition,
general health and prior medical history of the patient being

treated, and like factors well known in the medical arts.

A physician or veterinarian having ordinary skill in the art
can readily determine and prescribe the effective amount of
the pharmaceutical composition required. For example, the

physician or veterinarian could start doses of the compounds
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If desired, the effective daily dose of the active
conpound nay be adm nistered as two, three, four,
woOi2v®/04%is8 or nore sub-doses adm ni stered sepacatskon3/037592
at appropriate intervals throughout the day,
optionally, in unit dosage forns. 20 It is noted that
t hé thapouvastiofn tdrpliogedninobhe aghprevcenticaéucomapsition at
deat h. and i npro t he .oyt cone in yar.iou el .
rgggﬁ%fi ngo r%naﬁﬁagggcﬁlé#at R l|esf§‘(;,r &er s.gr%g pior aéghleve the
" dedt pédgLbedasariter "effeaisathdegmdualdfer sndmeage the dosage
di sorder. whpse adverse affects .are _localized in the
n8Pvd sthesdé)e e%mef%?%gt%ﬁ RYREIFSt rauma” as used
5 herein, refers to damage to the central or peripheral
nervous system caused by a traumatic -37 WO
2004/ 047756 PCT/ US2003/ 037592 event, such as head
trauma, spinal trauma, neurotoxic injury, stroke,
i schem a, hypoxia, or .anoxia.. The term "stroke" or
" TBc hETR T St oRe” S’é%t?@eed Aalri¥n MSHhs©F 8 pragmeund of the
| ahaestismNiiest ed bhatewdhog Coflethsi tdmpoGhtiok®ich is the
may refer to a "stroke in evol uti orl: i n whi.ch %?e
10 i Apypeti OS¢ seL LR Ve hPaPEPRYC D2 a PYGHELEd S SEPEken Such an
I eewEEE hegokaf af€lli ONg8hELa1Sy NOAIEGRr @M Nghe factors
(THE MERCK MANUAL, 17th ED TION, 1999 MERCK & CO.) 10
THeSphtERE 2RF%at nent of stroke" as used herein is
meant to include the treatnent of the brain
infarction per se or the treatnent of the synptons
caused by the brain infarction. Such synptons may
15 i nclude neurol ogical deficits, cognitive

If desired, the effective daily dose of the active compound
may be administered as two, three, four, five, six or more
sub-doses administered separately at appropriate intervals
throughout the day, optionally, in unit dosage forms.

20

It is noted that the compounds of the invention can prevent
neuronal death and improve the outcome in various models

25 resembling human degenerative disorders.

The phrase “neurologic disorder” as used herein refers to a
disorder whose adverse affects are localized in the nervous

30 system.

The term “neurotrauma” as used herein, refers to damage to the

central or peripheral nervous system caused by a traumatic
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illustrated by the follow ng exanples 20 which in no

ou e be u li
TR0 EhrR et B il LTy T e sngury,
approkat i tsherdiad pubbishedpanertaappl i cati ons, cited
t hroughout this application, including those
referenced in the background section, are hereby
| mher perat edtbykeef @ enceheli csShonbke bea?Susnilelisteiod means a
that .t he dels used throyghout the exanples, are | Y
agééﬁﬂle&n bt sm %Stitffi e“(fé’ﬁBEgi?f'%t ggkl%*t%ffi%%ci}(e
| kreféhese rDdRitxdke predwiliwtgoal ebf ivideh ithaUimfwrction is
This_invention will be better understood fromthe

ERGEH ne REARTIRF DePhi 1] whFERPFHH9%Dw. S HskSV er ,2Tong'hich  the

skhkbegtion tdez@rts Wid | LodgRadigrpwanpt eqirat evERak UAUAL, 17th
sEecific nethods and results discussed are nerely

i EPGSEPNt i VP DMERGE f£nG@nkion as described nore fully

in the clains which follow thereafter. -38 WO

2004/ 047756 PCT/ US2003/ 037592 Experlnental Details A
s?ﬁ?h@§F§S§c éﬁﬁaF%?n¥h@pré58¥%f|6ﬁ yfed @Fé&ﬁnoﬂs meant to
CQHEQH@QSttht&@gthéﬂ€n&foﬂhbSbQHEh'E%@a?@k?&h' er ﬁe or the

Schene |. Schene | CF30 S >-NH, -CF30 S CE3
NHKF@tmemt of the symptoms caused by the brain 1nfarctlon Such

symptoms may include neurological deficits, cognitive
disturbances, brain edema, decreased cerebral blood flow,
catecholamine fluctuations, or neurological or motor
disabilities.

The invention is further illustrated by the following examples
which in no way should be construed as being further limiting.
The contentsAof all references, pending patent applications
and published patent applications, cited throughout this
application, including those referenced in the background
section, are hereby incorporated by reference. It should be
understood that the models used throughout the examples are
accepted models and that the demconstration of efficacy in

these models is predictive. of efficacy in humans.

This invention will be better understood from the Experimental
Details which follow. However, one skilled in the art will
readily appreciate that the specific methods and results
discussed are merely illustrative of the invention as

described more fully in the claims which follow thereafter.

-38-



RAX NH2ZNH2 N Hydrazittium N sulfate |a R4 SOC12
p-TsOH ~.( //~ Rz \ NH2 CF30 CFOS N | ~CIl NR X

W82004R47R8 2 |Ic CFBOS R |Id X RA R3 R4X RBCTWOR30R037592
R, / HN )::::Cs/>NRz N>R3 1b R2 RI X base 3

CExperlmeﬁtai ﬁgt;q%s

A synthesis scheme for the preparation of a group of compounds

of the invention is outlined below in Scheme I.

5 Scheme I

CF30. s
N

CF40.
CF,0 NS ‘ 3 s
) NHNH
| >=NH ReX NH,NH, /> 2
F TS~N Hydrazinium ) N

sulfate

1a Ry 1

Rs '

SOCl
p-TsOH / . 2
R

NHp

CFa0. s CFs0 s
cl
—N
ﬁ — )
N\ —_— Ra
R, H
I

2

Id

RyX
R3

‘ V4
N Rz
N/ >;H

» ]
RiX | base Rs
CF30. s ' HaN / A
— U~ :
N >——E——Ha
Rz .

Ia
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Benzot hi azoles la and I b were prepared by converting
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correspondi ng 2- hydra2|no analogue by direct exchange
Bar net and J. Sm.r gani
e i Tes B0 g ety e Byalbverting 6
ntmif&m:odmeaqmusz By thi & Ziberer cadid alaydeazbnichen csr&és&ic&ldlng 2-
Jene l.ycol , followed by _substituti
TSI GRS e Y SSLRrer TP oR By PRRCET nie1 0. Barmett
Waitidd SOCIZ Stiirgi vargan(iBar reref. Breickormmtand (Rayl 1974, 179-

Un .. Heterocyclic 6, 1989, 1735-1737
k- AP r%aé"ﬁ’ﬁ’ib}r‘?he"?af‘%‘?o‘ﬁ) WYERAEHBS 1 i elydrazinium

psepesgy| ARl nesy1kacalfioedl hectospeandy Gfubshatiuhiay the 2-

la and | b. Conpounds I'b were al so prepared by reactl

| BYSFRRE0 KGTGHA i thglnCELRIN® A HthPart S6TaHt T 8GR SOCL:,

agst Qﬂb’érm e,(BhPry he. ppesence ehda thaseunged, J. Heterocycllc
pot assi um carbonate, at anbient_tenpperature. 2-1mno

dekevat i v8s I 88§\/eré7ii§‘3p7%7dare??%yf¥1?g]|1é’se‘r%?§tq% the latter
axlvf’&'lllafshgﬁti?f:uéeci bV RTBERAXY- 210 afford the compounds of

am no- benzot hi azol'e with al kyl ati ng agents R4X to give
fargyla B8 ianchdbe- CEOMPPUBHY R AR e RPOPRFRAEFANBY | Feacting

at ry, Jlamqﬁgta 8 d eng Qr 42
Zg 28- %gl}fs) i'n hltéhgy?é?ent]sfgéﬁl omgg by é%gpgr gyf’é‘t’?%% <9

o&ceh@nzztl‘rlrﬁqwo #Di ethe byorassocengof0 ¢ a dsteh e.g. potassium
A NAS dfbikhe Qéﬁﬁéf‘&tﬁncg @'-E'?ngﬁ'o( Q'é'rl@@&@{‘\‘}es Ic were

6%%091 A5) either in toluene as reacti on sol vent
orrepated Wi hresdcsss eghiivie. amﬁmum dfc emdrad falhggomethoxy-2-

p%rﬁ?z‘% eﬂjergz?btt}ﬂ%lzolea&it% aad%qiﬁia%":i ?ralaéénpy 1§4lxk36' a&kgﬁ 3-alkyl-
a by usi ng an excess an a at1 ng agent

i B- gmsm91ﬁﬂﬂn;ﬁ;@pvemethqyxrqugqmppazol1ne la (Patrlck Jimonet
et al., J. Med. Chem. 1999, 42, 2828-2843) in high vield,
followed by propargylation of the 2-imino moiety by reacting
la with propagylamines in the presence of p-TsOH (CH patent
667091 A5) either in toluene as the reaction solvent or neat
with excess amine. Compounds Ic were also prepared as their
acid addition salts by alkylation of Ia by using an excess of
an alkylating agent RsX, in a suitable solvent, e.g. methyl
ethyl ketone (A. R. Katritzky et al. J. Chem. Soc. Perkin
Trans. I, 1987, 2539-2541) or acetonitrile and concentrating
the reaction mixture, treating the residue with toluene and
filtering the salt. Alkylating compounds Ic (as their free
base) with an excess of alkylating agents R;X provided the

quaternary 3-alkyl-benzothiazolium =salt 1Id, isolated by

filtration.
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25 ethyl ketone (A. R Katritzky et al. J. Chem Soc.
Perkin Trans. |, 1987, 2539-2541) or acetonitrile and
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resi due with tol uene and filtering the salt.

Al kyl i s lc (as ir free e)
eR¥ f ajﬁgg‘ ﬂgogﬁgﬂ$§> EQBF85¢%ﬁﬁ§i$$ —%ydra21ne 1
quat esRgp¥nsStil Kylobenzothii &z obt s Sad —|2damh.ﬁ@|-5é1€£loth1azole

by filtration. -40 WD 2004/047756 PCT/ US2003/ 037592
E*ﬁﬁﬁ@%’l g, 4.27 mmol), hydrazinium sulfate (NH,NH,.H,SO4,, 0.85

(§; Tel. Ehuakemet Baxy Bé@iz’i‘é agPhrA-d/| )< hysk azé€ods €blution,

suspensi on of 6-trifluoronethoxy-2-am no-benzot hi azol e
(8rtdsl, 1~g45amo}) nipl )?thh%m%lzsrwcmﬁ sti¥ g#lg was heated with

( NERNER d25 Qe 8% tnd o8- i%onﬁ@lkoﬁng @yﬁraﬁhéﬁ the solution

hydrate (- 82% aqueous sol ution,

i Haet aoPepe & yetola Whital pohad M@ﬁnédtwtteﬁ ‘dﬁF?Fl h 0 ml) was
ugggédh@oakghpfét&4£&é%fﬂyi 1 M@eBrEE§c§Okyité¥%d washed

was cooled tort a white so preC|p|tated wat er
mﬂ}th/agataﬁd@@ﬁt‘@@bﬁ‘pldéftl@dprtécgweai-l 6%; 7the prdUums a white

[bbSEeS. AR Gootbi 051 a0 vaS U LAl LS VB, 1
7076 2, bl Bz, 1HH)) NH) ,4_17.(@3 (1d¢|1,, I H 9 Bz2 Hi4Hz,7.18 (ddg, 1
)0, L 8 60 alath 459 Mesgtudd 7 38 g 4 il o
51111831/811201-2?(:5 35,201.30. 58 &3CH, OE|—4.C @5 ,C&7)C 'ZL)20 93 (CF30),
139,95, Toes, 395, 0, 1R, B W K G Ot oo

I\/m (NHB €E\TH3|+)m/2252034(MﬂH) NExarrHF)e, 250 (MH").

2-Chl oro-6-trifluoronmethoxy-benzot hiazole 2 Into SOC12
(6 M, 82 muol) preheated to 65 C was added 1 (0.95
gExamiflle | 2-Callowby 6 € vt 1 £il upamehboky - Bamlz dttel st 2on

m@gﬁ%rg?cc‘f' rtrﬁg angaddi tional ,1.0.3t . 8§0C 512, 9385 1 (0.95

g, 3.81 mmeol) slowly (within an hour) and the solution was
stirred an additional 1 h at 60 °C. S0Cl, was evaporated, the
residue was dissolved in CH,;Cl, and solvent evaporated and this
treatment of dissolving and evaporating. was repeated 4-5 times
until almost all SOCl, was removed to give crude 2 ready for
use 1in the next step without purification: 'H-NMR (CDC1l;) &
7.95 (d, 1 H, §J = 9 Hz, H-4), 7.66 (dg, 1 H, J = 2, 1 Hz H-7),
7.36 (ddq, 1H, J = 9, 2, 1 Hz, H-5); ™C (CDCls;) & 113.79 (CH,
Ar), 120.46 (CF;0), 120.68, 123.88 (2 x CH, Ar), 136.90,
146.91,.149.52 (3 x ¢, C-3a, C-7a, C-6), 154.22 (C-2); MS (CI)
(NH3) m/z (254, M+ NH.") .

Example 3: Methyl-prop-2-ynyl-{6-triflucromethoxy-
benzothiazol-2-yl)-amine 3
Crude 2 (~2 mmol) was dissolved in N-methyl-propargylamine (~2

ml, 3.5 eg) and the dark solution was stirred at rt overnight
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resi due was dissolved in CH2C12 and sol vent evaporated
and this treatnent of dissolving and . evaporati ng.

woasiqrepsat ed 4-5 tines until alnost all SOClLRCWAS2003/037592
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renmoved to give crude 2 ready for wuse in the next
step wthout purification. 1HNW .(CDC13) 5 25 7.95
(aditer Hwhidch Qa HArdwnd) so¥id6 wWaly, OPtHlngd @dlwlfled by

el 3p s, B el gl ge-eres
N@&&d@ﬁ( &Hy . %‘)(,d 1361,90=101486, 94411497 B® (@ldx CH, J=2, 1

oo S8 yadeh 35 (GA0 - 2B LA, NS M7 o

I\[e-tmyj mppeﬂzmnyluz&t(sfleﬂrommtemoxyz 31 (t, 1H, J=2.5 Hz,

benzot hi gzl a

dTESDlved S (ﬁﬁ%etfﬁf?fe B?%Spea(r g§5§ﬁ12’ne (- ];g?rﬁl Wzé 52bg) o136
b o ki o ey erad &0t sk simotoss 7

s

st Phrvas 1Bt 87 ndd atid Puri f*FZ 2dhr oﬁgtjggrgﬁﬁégw 41.45
gtm{ﬁ (HB'D.Bz(quMfaliee ﬂmsq):H?S%}ﬁ?dCdm/dl-l- (um (QDGLB) Anal.
chalrfﬁdn For! EoHoBdROS LT Hysig' 48 491('&0' found
2, 5. 635215 323, Gr2N)60,3.5221(34. 3H, NMe), 2.31 (t, 1H

J=2.5 Hz, PgCH) ; 13C (for free base, CDC13) 5 168.61
(G2), 151.36, 143.38, 131.76 (3 x C, C3a, C7a,

Qaﬁ 7 1 'y X CH
22 a? LR D iy 1S B R e k)

I\)ser(@tahl(amm)ﬂnﬁ)(azerpe W) sapgaPad 10 (cal cd. For

FﬁQ@QSﬁ G §0d$§505v§d11n|ﬁdi/ﬁ%OHSé%hu%QonfOﬁ&drred for
C 50.62, H3.23, N9 S 11. 44. Exanpl e 3a:

Methyh- |§iﬂ§p ’C’Zl%/rﬂﬂad(usit riefs UoFesHEtiifekpd by addition of Etz0,
flltered washed with Et,0 and dried to give 1.15 g (65%) of

3a. m.p.= 160-162.5°C; 'H-NMR (DMSO-d¢) & 7.98 (dd, 1H, J = 2
Hz, H-7), 7.58 (4, 1H, J = 10-Hz, H-4), 7.32 (ddgq, 1H, J = 10,
2, 1 Hz, H—5),I4.44 (d, 2H, J = 2.5 Hz, CHN), 3.39 (t, 1H, J =
2.5 Hz, PgCH), 3.18 (s, 3H, NMe); *C (DMSO-d¢) & 169.09 (C-2),
151.83, 142.66, '132.14 (3 x C, C-3a, C-7a, C-6), 120.6 (CFs0),
119.91, 119.43, 115.06 (3 x CH, Ar), 78.69, 75.65 (CHxCC),
41.42 (NCHp), 37.95 (NMe); MS (CI) (NH3) m/z (287, MH').

Example 3b: Methyl-prop-2-ynyl- (4-trifluoromethoxy-
benzothiazol-2-yl) -amine 3b

This compound can be prepared by the same synthetic procedure

described for methyl-prop-2-ynyl-(6-trifluoromethoxy-
benzothiazol-2-yl)-amine 3, starting from 4-
(trifluoromethoxy)-2-benzothiazolamine, reacting it with

hydrazinium sulfate and hydrazine hydrate in ethylene glycol,
followed by reaction with SOCl, and reacting the intermediate

with N-methyl-propargylamine.
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benzot hi azol - 2-yl )-am ne. HC1 salt 3a 15 Free base, 3
was di ssolved in HCLl/EtOH solution, stirred for 0.5 h

wanad4taerspr oduct was precipitated by addition BCT/EJ!SZID3/037592

filtered, washed with Et20 and dried to give 1.15

(§§éﬁ?fg 43apr§b922w%8§ &5%I§gﬁuéf%ﬁ@@%ﬁ&»@ﬁ&%@%h?azol 2-yl) -

7.98 (dd, 1H, 14-7)
|-|am).ne7432 (ddq, 1H, J =10, 20 2, 1 Hz, H5), 4.44

Sﬁi&%"%ﬁ aé“%‘ %66 N)’g 13%9?051\/50 d6) g0 g gdea into 2

(CoBY¥aindG1E83 A4 G5, 2132 nirbl( Bfx ICre€ecBad @i¥h, 6 ml SOCI,)
C 0 20, 6 1 19. 43, . 115. (3 x_CH .
Rttt Tl tinet et s D ey 4 {ragyernione,
;aNB cekn Qbhﬁédn%ﬂ 4ZBHrom&ﬁﬁbrﬂﬁhﬁxaﬁmhﬁn3bwhich resulted in
t hyl - pr (4tr|fluorome hoxy- _ on.
'k\)/gn%t Ai a%gl%% I ) g5 e SEITH L CSripodhd cant B 140°C: "H-NMR
prepatgd sy 15|9e sanEH,SyJHII’IEtSI gzprpcedure. sdeser,i had J=2, 1 Hz

ol ib S R8st ot iy Fromad 28 (@, 2w, o=2.s
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(el f buonomet.iex Yk, 21hengot s arHl ardme, *te@aiding bt167.08 (c-

‘Wt h édr azini um sul fate and hydrazine hydrate in

ethyl en&®glYcol 144 1301 ovléd -By rédct FonCwi t h-3BC12Cafd: C-6).

reaotwgcﬁahﬁ Irllzerrmdl ate.28 ta.20 (3 cH, Ar), 78.19, 73.17
| - propar am ne. -42 WD 2004/ 047756 .

Pﬁﬁzﬁ—%ooéﬂoé?s ?ZICH@xaNﬁK@IMNIhr )8z (273, MH').

2-ynyl -(6-trifl uor orret hoxy benzoth| azol 2-yl)- amne 4

Pr opar]gyl am ne eq) was added

i Frgmele ( ARt ﬁéapr%omolws(ﬁ-&rlélvowtfeﬁxxr r bspgeghiazol-2-

Wt h-Bnithe $6G125)0 + 2aand the dark sol ution obtained
Waszfé'érgg 2tw22e0gsggég ed in isopropancl and Et;0. EtOH/HC1
was added until pH=1l. After a few minutes of stirring at rt
the mixture was evaporated to dryness and the residue dried in
vacuum overnight to give the HCl salt of 4. m.p.= 180-181°C;
'H-NMR (DMSOds) & 7.95 (d, 1H, J=2 Hz, H-7), 7.60 (d, 1H, J=10
Hz, H-4), 7.33_(dd, 1H, J=10, 2 Hz, H-5), 4.35 (4, 2H, J=2_Hz,_
CH,N), 3.37 (t, 1H, J=2 Hz, PgCH); MS(CI) (NH3)m/z (273, MH+);
Anal. (calcd. for C;1H;F3N,0S.HC1l) C 42.80, H 2.61, N 9.07, S
10.39, Cl1 11.48, found C 42.86, H 2.74, N 9.03, § 10.77, cC1

11.30.

Example 5: But—2—ynyl—(6—trifluoromethoxy—benzothiazol—2—yl)—
amine 5

Compound 5 was obtained by reacting 2 (0.91 g, 3.60 mmol) with
but-2-ynylamine (0.93 g, 13.38 mmol, 3.7 eq). Chromatography
of the crude product (silica gel, hexane then 10% EtOAc/hexane
(200 ml) and finally 20% EtOAc/hexane) gave 0.5 g (65%) of a
white solid. 'H-NMR (DMSO-de¢) & 8.47 (t, 1H, J=5 Hz, NH), 7.82
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and then | oaded on a chromatography col um which
resulted in 0.27 g (37% of 4 as a gray powder. mp. =

w2406 1H NVR (CDCLl3) 5 7.59 (d, 1H, J=10r8&THZ2003/037592
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H-4) 749(dq, 1H J 2 1 H HT), 721(ddq, 1H,

5.2, 1 28 (d, 2H J=2.5 10 Hz
(%‘9 518t . J1F, 2J é % Hz BOH§7 4813@(65&135 5 A g% d%m 7.21
(@dda) 1848349, 444 30;, 18G)32 435X (Gq, C284, J£157a2 Hz, CHN),
C 623 120. 49(CF30 120.20, 11925, 114, 29

07g(trg, 383 1972 (BrpCECMe34. 69C( NEHESOLs) l\/lsé(éIG)6 71 (C-2),
(Mkl@)méz (1?4723,34M-Hj)31 J2 Exampl ec4aic-3a, c-7a, ,C" 6), 119.11,

Prop-2-ynyl - (6-trifl uoronet hoxy- benzot hi azol -

yiLs aff e, ll-'iél 5§al £34& 0CB45 A lof 48vRbe diSs$8l vé%ﬁacﬁ)r 33.20

| gRefoPanploganeckb?0. EtOH/ HCL was added until pH=l.
After a few minutes of stirring at rt the m xture was

evaporated to dryness and the residue dried in 20

Vﬁﬁuﬂ stam @mc éog%v-e(st-*&gsl@%o%én%t}@éxyébaﬁz&mazo1 2-y1)-

Ham}ne7H<€b %@tﬁﬁ J=10 Hz, H4) , _7.33 (dd., 1H,

01955 %F%f §F§ére céﬁbéfkﬁjr%% ﬁg%—%fﬁ%ﬁﬁé) Qq?%7%C1/EtOH as

wﬂe;scrlbea@afor (3@a| éTd-NMFbr(I@EPH?lEBI\QO‘S HCENAC942780twed br s, 2
97 %ﬁ @; 25 19113’9 ch 4§%Xé8:‘3’”9 C1#2- 809 Hiz, n-4),
Blt,33; yhyl d(61t1r||ﬁ4=91dﬁz3,neli-l‘ﬁ))xy-4aér®zo(thm &2,012H2- yi|MN), 1.83 (br
amn 3 ou wassQbt g 2.(H.91
S Q%ZOEE\%th%I@ )t - 2§n %{%8% 83%;91@13.?%82q' 146.13,
mmB 18, 71%@1)35(11303&&009@613)&{1,3/ cofat r@—@)r,udEZerOd(Lm‘taO) 119.88,
(si gelys the 0% hexan 00
a%%gflgﬁal Flyl zgmz R an§§ I§gav b S e7(46%5/a 8&%"3" 34.05
WHNCH;)s0l 3 dil1l 1HEQNAR ;( DIVBGE-(dB)B+6 &84770(258 AMH" J=B06z, 218.1281

N'Z'?m*]cﬁgm{, 4%5 ).

Example 6: Methyl—(1—methyl—prop—2—Ynyl)—(6—trifluoromethoxy—
benzothiazol-2-yl)-amine 6 ,

Compound 6 was obtained by reacting 2 (6.82 g, 27 mmol) with
N-Me-3-butyn-2-amine (11;0 g, 132.3 mmol, ~5 eqg). Flash
chromatography column of the crude product (silica gel, 10%
EtOAc/hexane) gave 4.92 g {60.7%) of a thick and almost
transparent oil which solidified when placed in freezer.
m.p.=42-43°C; 'H-NMR (CDCls) & 7.52 {(d, 1H, J=9 Hz, H-4), 7.48
(da, 1H, J=2, 0.5 Hz, H-7), 7.16 (ddg, 1H, J=9, 2, 0.5 Hz, H-
5), 5.42 (dg, 1H, J=7, 2 Hz, MeCHNMe), 3.13(s, 3H, NMe), 2.38
(4, 1H, J=2 Hz, CCH), 1.51 (d, 3H, J=7 Hz, MeCH); 3C (CDCl;) &
'168.41 (C-2), 151.43, 143.36, 131.33 (3 x C, C-3a, C-7a, C-6),
120.6 (CF30), 119.76, 119.30, 113.86 (3 x CH, Ar), 81.64, 72.70
(CHCC), 47.08 (MeCHNMe) , 33.12 (NMe) , 19.29 (CHMe) ;
HRMS (FAB+)301.1118 (MH', 100), 1 285.0972 (M-Me, 68); Anal.
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WD 2004/ 047756 PCT/ US2003/ 037592 (dd, 1H J =2, 1
Hz, H7) , 7.48 (d, 1H, J = 9 Hz H4), 7.21 (ddqg, 1H

wO02004/027754 Hz, H5), 4.15 (dg, 2H, J=5, 2 Hz, €kERNE2003/037592
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1.80 (t, 3H, J 2HZ CCve) ; 13C ( DI\/BQ'j6) 5 166. 77

(& 3 :
c-F%"‘jzf,Cdrlg.%‘i Jil%“%ggél) 131'4]%839(9(3 irc% o ﬁ %‘.3939, S 10.68,
THo @3 (cCI@C@y,, 83328)3 (\NNGH2Yp, 8. 08. Q"CCI\/E) . Exanpl e

5a: But-2-ynyl-(6-trifluoronmethoxy-benzothiazol-2-yl)-

am ne. HC1 salt 5a 10 0.255 g of 5 were converted to

t Bearlle sal:t D&+wupdHQLVELOH ( st r dflscrdoedhbay -Benzothiazol-2-
1 VR | O-d6) S 9.75 and 9.07 (two br s, 2 x NH),
75%%?%&‘%, 1H, H7), 7.59 (br d,( 1H, J=9 Hz, H4)H?

7.33 (hrd, &H sbi%tﬂén H-@ ﬁr&@—:(-l}fnﬁ— BHtrCH]ZﬂN)rcpmethoxy—

1.83 (hbr, s, Hz, : 6) 5 167

(7@,‘31230‘:1'131?6“1132 ¥é)1213”1% 3129 §8m€’%u’§< QdE)%‘a % g, 5.5
Gnfd1) 128. Qce€b39r118. 880 m117w%@e e&QIanx ¢H 78. g, 5.6
Ar), 80.06, 74.60 (CH2CCO),. 34. (NCH2) , S(C%CI\I/TEROI ‘and

HRVESE FARRS :Qeffp@zgael (Wldfod)o 6§19 15843 i

(M- %E@N)’Bené&)s 2191}@@@'@56 stirred at rt for 4 days. The
Met hyl - (1- et hyl - prop- 2 IB%/ (6-trifl uoronethoxy-

béﬁwﬂhwa%oﬁl%ztﬂad e o%%ﬂatl@t\ﬁase"&ﬁoé‘aﬁ@é fp give a

'r\géfﬂ)x)&]g 246 82 Gyhieh MYk W thrified b chromatography
but n2amne(1log, 132.3 mol , -

q) -
Fl<bg1qan%/rﬁt<9?&t o§eaghye cblafm? G’Fllttﬁeseﬂl‘éle“bf%’dlﬁfot 36%) ‘
006 t QAc/ hexane) ,0aye g~ ( 7 -
ofﬁﬁax\l]@ﬁi gﬁc&ﬁé alﬁs ( rél“%pgrem9 g%l e 2? 7480 (3/9 1, J
sol 5dit | ed-whery pleaced:,i nHf,r Jeezer,. 1./ ﬁzr4ﬂ BBC; 4.45 (d, 4H,

1H-N H, 7.48 (dd,

21593?@% vz—pg‘ﬁz ‘(% fé (8da,2ﬁ—? ?Cé) "2, 0.5 H,
|'N|:)C5NMR55421M%6 Ud-23=72158. 612, 1\4:';CF§“§I\I6)1323013((S 33H c-7a, C-
6), 120.2 (CFs0), 120.16, 119.92, 113.99 (3 CH, Ar), 77.12,
73.68 (CH,CC), 39.33 (NCHas).

MS (DCI, CHy) m/z 310 (M), 271 (M-CHRCC).

Example 8: (2-Methylsulfanyl-ethyl) -prop-2-ynyl-(6-
trifluoromethoxy-benzothiazol-2-yl)-amine 8

The title compound was prepared by the procedure
described in Ex. 7: prop-2-ynyl- (6-trifluoromethoxy-
benzothiazol—z—yl)—amine (the compound of Ex. 4, 1.35 g, 4.96
mmol) was reacted with 2-chloroethyl methylsulfide (0.49 ml,
4.9 mmol) to give 8 as a white solid (0.61 g, 36%).
'H NMR (CDCl3) & : 7.55 (&, 1H, J = 9 Hz, H-4), 7.48 (dq, 1H, J
= 2, 1 Hz, H-7), 7.17 (ddg, 1H, J = 9, 2, 1 Hz, H-5), 4.44 (d,
oH, J = 2 Hz, NCH,CC), 3.83 (t, 2H, J = 7 Hz, NCHCH;S), 2.89
(t, 2, J = 7 Hz, NCH,CH,S), 2.34 (t, 1H, J = 2 Hz, CCH), 2.21
(s, 3H, SMe).
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30 (d, 1H, J=2 Hz, CCH), 1.51 (d, 3H, J=7 Hz, MeCH) ;
13C (CDC13) 6 168.41 (C-2), 151.43, 143.36, 131.33 (3

we 204/0873a, C 7a, C6), 120.6 (CF30), 119.76, paTASID3/037592
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113.86 (3 x CH, Ar), 81.64, 72.70 (CHCC), 47.08
(I\/ECHNI\/E) 33.12 (NMe), 19.29 (CHW);
30507 . EUL18 CERb, 130009, 286 0%72 16NLNB, (68)a, C-7a, C-

RIgS (ERB5)
3 CEI NDO%R) - Lo B9, B3 66, R %h, (& fogg). 77-80,
f oande C 52107¢) H 358368 N 9n26,cussip. 640 . Exanpenscc)) 31.39

0 yn 6- r|fluoronethoxy benzot hi azol - 2- 5
I(}\IB ?ﬁ'ﬁé) %‘/%1 i)l L ution of

pmepxﬁeynyke}(@ tf Buer oef Dy -(M-SMe) , 285 (M-CH,SMe) 272 (M-
benzot hi azol -2-yl)-am ne (the conmpound of Ex. 4, 1.5
gFHS.@hSNﬁQ)I') in acetonitrile (40 mM) were added K2CO3
(O 78 g, 5.6 mml) and propargyl brom de (0.68 g,

0.43 m, 5.7 and 10 the heterogeneous m xture
wEE2BP1e B QaT[Prrt"pf'ar YRY Yals triHd uoLoMPERG®S - fi | t er ed

obEnanehidgofd 1t Ral eafvARPL aled J1910k¥RaRony €l d OW
solid which was purified by chromatography

(hexaFef EFEWES IOPRAWE WagsPRCIRT @ Soltine Erogedyre described

?@g% E%H'?ﬁRpQQBCQS%n€#j¥éﬁ%ﬂ&%&u%?bmét%gé%ﬂ?%nﬁé?ﬁhazol -2-yl)-

gaming KgheHcoppound5ofdEx4H4A, B D & HALE NCHEIOL) ®as reacted

ggétggQ %4§m%é¢213 2ac8}§£££%@£é;(§§yéf6 ié:g)mmol) to give

(eF8e)a wipikel Golify (329, 1468199 (3 CH, Ar). 77 12

7%3 %é%ﬁ E:i—éccf%fNE&%;an%H éﬂ_l\/% R o) 72,319 1n, o

(2- %thlsu&fanylégetml )JHHr Qp=2-2y myl, - 667), 7.29 (4, 2H, J = 8
tELT T ughomet hoxy-benzotfii azpl -2yl )-amipe 8, o) 5 19 (s, 2m,
CH,CO), 4.47 (d, 2H, J = 2 Hz, NCH,CC), 2.43 (s, 3H, Ar-CHs),
2.36 (t, 1H, J = 2 Hz, CCH).

B¢ NMR 8: 193.20 (CO), 168.21 (Cc-2), 151.15, 145.01, 143.60,
132.32, 131.81 (5 x C, Ar), 129.56, 128.07 (4 x CH MeCgH,),
120.2 (CF3O),A119.77, 113.90 (2 CH, Ar), 77.42, 74.20 (CHRCC),
54.89 (NCH,CO), 41.15 (NCHp), 21.74 (MeCgHy) .

MS (TOF, ES*): 405 (MH").

Example 10: (3-Methyl-6-trifluoromethoxy-3H-benzothiazol-2-
ylidene)-prop-2-ynyl-amine 10
2-Imino-3-methyl-6-trifluoromethoxybenzothiazoline (HI
salt, 3.26 g, 8.66 mmol) was suspended in toluene (~70 ml) and
propargylamine (13 ml, 0.2 mole) and p-TsOH (0.54 g, 2.88
mmol) were added and the mixture stirred at 125°C overnight.
Toluene was evaporated and the residue purified oh
chromatography column (silica gel, hexane, 5% EtOAc/hexane and

finally 10% EtOAc/hexane) to give 1.75 g of a white solid.
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The title conpound was prepared by the procedure 25
described in Ex. 7. prop-2-ynyl-(6-trifluoronethoxy-

woemmmuisazol - 2-yl ) -am ne (the conmpound of EX. PaT/U$283/037592
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g, 4.96 mmol) was reacted with 2-chl oroet hyl
I

)
ul fide . 49 4, to.,gi,ve

o RS aicAR, 1 ooty R et s 78 8214, (adas 1
1H, J = B,H2, B4z, H48,(dg86lHd, J1 30 2, =1 Hzz HHY4), 4.02
7.17 (ddqg, 1 = , . H 4.44 (d H,, J =
'k Rt P gl 3EE Y n oG e Ta, g -
228%z, (tPgCY; FPc= 1heHBEA NCH2CH2B)3,2@, 33 {165,1H18l.80 23 x C,

, 2. 3H, SMe). -4 2004/0477
gé‘r?’ﬁsz%@%?oé%@z(igéﬂ\/@%ﬂ)m%?g? c-]zBo‘%”fsl.lgg,-?S (3 x CH,
1432) 6580184, 4%0 (48 3ecH.CeTa, 48:26) (NARQ., 236 CEBO(NMe) ; MS (DCI)
119.89, 119.67, 113.94 (3_CH, Ar), 77.80, 73.46
(ERBec/ % 53388 ¥NEHCHZd): ¥otH8 - (NoH2CO)) |, 31. 39
(NCH2CH2S) , 15.71 (SMe).- 5 Ms (DCl) (CH4) mlz 346
(wg, 300 (M SMe), 285 (M CH2SMe) 272 (M CH2 CHZSI\/E%.‘_
EESAPPLe 9: 1L pr bp-YeiA ~q LR PEOPO R R Penzothiazol -2~
benzebhé pzot §y-2-Yiny1a8hDed - IlnP-daQlyhiet hanone 9 10 The

title conpound was prepared by the procedure described
i n Ex.Pwop-2-ynyl-(6-trifluoromethoxy-benzothaizol-2-yl)-amine

P @Rz 2e¥M¥bud P-d¢ idda ﬁ@”@ghgxy'%ﬁnggﬁq&%@@)'%%ﬁlhissolved'in
am ne (the conpound of Ex. 4, 5.0 g, 18.3 mmol) was o
ragthed ehhvh 2ebemem- 3 -mel hyrdcetepifreritale (3.191Y, was added.
1%‘h§ ”E@%lc)tito% %Y}@tulge ayad V\Péfl%mcé%l ' go£3 495 4Q% and® then an
"H NWR (CDC13) 6: 7.91 (d, 2H, J =8 Hz, COAr) , 7.50
(additiogal —amoypt ¢f Mel 7(42 (wl) 1vps Jadded Hpnd HER reaction
7mg§t&ge f%fidiedH%vegI¥ﬁ%ht7'@ﬁ%(ﬁgk%ur£Hwaé %o%centrated,
2, 1 Hz, H5), 5.17 (s, 2H,
toluene was added and the white precipitate obtained,
filtered, washed extensively with toluene and dried in vacuum
to give 0.285 g (63%) of 11 as a white solid. 'H-NMR (CDCl;) &
7.66 (dg, 1H, J = 2, 1 Hz, H-7), 7.57 (d, 1H, J = 9 Hz, H-4),
7.50 (ddg, 1H, J = 9, 2, 1 Hz, H-4), 4.50 (d, 2H, J = 2 Hgz,
CHN), 4.25 (s, 3 H, NMe), 2.49 (t, 1H, J = 2 Hz, PgCH); 'C
{DMSOd¢) 168.24 (C-2), 144.57, 138.61, 118.31 (3 x C, C-3a, C-
7a, C-6), 122.58 (CFﬁﬂ, 121.59, 116.98, 114.74 (3 x CH, Ar),
77.32, 76.46 (CHCC), 36.26 (NCHz), 33.11 (NMe); TOF MS ES m/z

(287, MH").

Example 12:A {3-Methyl-4-trifluoromethoxy-3H-benzothiazol-2-
vlidene) -prop-2-ynyl-amine 12

The title compound may be prepared from 2-imino-3-methyl-
4d-trifluoromethoxybenzothiazoline (prepared from 4-
(trifluoromethoxy)-2-benzothiazolamine}) by reacting it in
toluene with propargylamine in the presence of p-TsOH aé 125°%

overnight.
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CH2CO) , 4.47 (d, 2H, J = 2 Hz, NCH2CC) , 2.43 (s, 3H,
Ar-CH3), 2.36 (t, 1H, J = 2 Hz, CCH) 20 13C NMR 8:

we2e423771€0), 168.21 (C 2), 151.15, 145.01, 14BCB@S2003/037592
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132.32, 131.81 (5 x C, Ar), 129.56, 128.07 (4 x CH

MeC6H4), 120.2 (CF30), 119.77, 113.90 (2 CH Ar),

77.42, 74.20 (CH2CC), 54.89 (NCH2CO), 41.15 (NCH2),

éﬁx i&ﬁgﬁkmh3~ M5 (Eﬁﬁa E§$b 2 ﬂﬁ&ﬁﬂﬂ%ﬁﬂLG t%&fluoromethoxy—

anpl e

(BenER Hyta ka3t hor briet troil-—3tpaazet k3 azol - 2-

yl T depgds 1 QRsA- ¥Vl 7 AR (18- chik b hiazol-2-yl

2-1 m no- 3 rreqy{tqﬁgL }(6 t?l fluor orrethﬁg%ybg?é%% hllaazzoo [ ng Hlamlrle

séfke gorzaognd8066Eml4) Wa s 8s s penddd el olwgenedisspdved in
r rgyha 0. éﬂﬂ)

ggér% (toﬁglfo ?E@ g% rgnllas 2\(/\/e]tgj:eoqqa edg%%{/?%]e m x}%elﬁl cge (0-51

sgiréeld anmq12)5®am/@|dn1|eght and Tohelersaatdsonevapbraeedaandefluxed

LT RS, he PUE HhRGa oS0 QOBLSBREARY 8L D (SN estane
Eomﬂ@irlt@d( are) furidiied by 78hypo mﬁtcwrwtwmfetsobme 136a§\» solid, |

2%%4/ {F%&@CPgE/%SZOO§/Q37592 1H NMR (CDC13) 5 7 26

714(ddq, 1 H J=28, 2
élrt-lmmﬂ-k@baso@ﬁﬁ%;(d 7197H(dJ aHS lalrﬂ)z,, ég@?_)zé(wl .80 (d 1H,
W 3 L Ho s 7)Pgd—l)4=0 1@c %' a4 (é By, Y kasrs 0, 71%% 6%53 18, J

118880 1( 31 G{ 5 ,CBa,7 Ccd7a 1}? &,=182412,(€=3Q9),, 5.59 (s, 2H,
119. 81 115 71, 108 88 (3 x Ar 80. 69 70 98

(CHEER), 2423209 Nefi) Y 30149 }éN\/ETjC LoRB (B3 (pordy, T = 1.5

iz, (@85, , M1 .(s(274, MGR). Exanple 11:
(3- Met hyl - 6 tl‘lf|sl(JOI‘O)n'et h%-sl—l- benzot hi azol -2- 10

yPcdem®) Spr dpp2239nyilcoani AS8. ML d@F2) 11145.60, 143.95, 140.83,
133.50, (4 x C, Ar), 130.30, 129.09, (4 x CH MeC¢H,), 124.23
(Ar), 120.4 (CH, Ar), 120.0 (CFr30), 116.83, 110.84 (2 CH, Ar),
81l.46, 72.37 (CHCC), 50.47 (NCH,CO), 42.35 (NCH), 21.64
(MeCgHy) .

MS: 404 (M", 43), 352 (7), 285 (75), 119 (100).

Example 14: Prop-2-ynyl-(3-prop-2-ynyl-6-

trifluoromethoxy-3H~benzothiazol-2-ylidene)-amine 14
2-Imino-3-(2-propynyl)-6-trifluoromethoxy-benzothiazoline

HBr (2.5 g, 7.08 mmol) was suspended in toluene (40 ml), and
propargylamine (10 ml, 0.156 mol) and p-TsOH (0.444 g, 2.33
mmol) were added and the mixture was stirred at 150°C
overnight. The solvent was evaporated and the dark residue was
purified by chromatography to give 14 as a white solid (0.15
g, 7%).

'H NMR (CDCls) d: 7.28 (d, 1H, J = 1.5 Hz, H-7), 7.18 (ddq, 1H,
J=9, 1.5, 1 Hz, H-5), 7.07 (d, 1H, J = 9 Hz, H-4), 4.80 (4,
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Prop-2-ynyl -(6-trifl uoronet hoxy-benzot hai zol -2-yl)-am
ne (the conpound of exanple 4, 0.3 g, 1.1 mole) was

wdizesolyad-i n  nethyl ethyl ketone, (3 nl) andrexass®3/037592
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Mel (2 m) was added. The reaction mxture was
refluxed for 4.5 h and then an_15 additi onal anount of

(1-2 A 2na¥CHBdded -20d Fhe2featdt For Har xPEF e was <22 (&

refi] uxed pvemd)i gbty , Thex i o, une, Was= cpneLntdcal)ed,
toI uene vvas added and the white precipitate obtained,
’ct &Med 8 vvé§ﬁeél4 ex€enki Vi3 6di. t R3BePlient2ank dffed iGr3a, c-

1%% 'é;f‘?E&ZOgi‘?l@Géél?3°/ﬁ15‘l)h41§ 1@%23}5‘1"'15;90—15_'?%9) 80.44,

77678¢ d( CH:H'CJ 220137 (SQHGHY) , F2 505 (@dH:) 1H, J = 9, 2,
4 =2 Mz, CH2N) , 4.25 (s, 3
FE'IEIZNE?&')C.‘%@M, iki?%gh&:;z Hz, PgCH) 'N)13C (Dlvrsgaa)

1.68.24 (C-2), 144.57, 138.61, 118.31 (3 x C, CG3a, C

7a, G B),.122 58 ( 8, 114,74 (3 x
cﬁ?‘a’ﬁ&’f‘g ’z% 732" %ggﬁés‘%ﬁﬁg)‘e%gl 8°NCH2), 33.11

( VB 1 udEIMMRIET -BHZbe) 280h 1 dvdh)- 2Exatéee 12 rop-2-ynyl-amine

(i- Met hyl -4-trifl uoronet hoxy- 3H benzot hi azol -
dene) - prop- 2-ynyl -am ne 12 30 The title conpound

may be- pr-apsied thiem 2=khiynp- 3- BLiymo  -6-trifluoromethoxy-
4-trifluoronet hoi%/benzot hi azol i ne ;pr epar ed from 4-

(PPRFP R TR X ICL 28 B8Nz 8t Ri AFOLAnIRE) BFRBLEE nifp toluene

I {25Nm1} Ol dedepMbpdrgricRanagyl(@nmsnf1i nat ¢ poesMPLE &hd p-TsOH
p-TsOH at 125C over night. -47 WO 2004/ 047756
P@/ @033/ é37r51g>21 %@maéidfgl and the mixture was stirred at

2168- P59 2myiey! b 00r Kdd Iaft&n@@bﬁe@éhﬁw 24 h. The solvent was
benzot hi azol e-3-yl )-1-p-tol yl -et hanone 13

PEBRPOL A -3 4 19880 e RBRS - W At Hi TAs bz yhyFomgfography

NEo give 15 as a viscous oil (0.1 g, 10%).

'y NMR (CDCl;3) &: 7.28 (dd, 1H, J = 1, 1.5 Hz, H-7), 7.11 (ddq,
1H, J =9, 1.5, 1 Hz, H-5), 7.07 (d, 1H, J = 9 Hz, H-4), 4.18
(t, 2H, J = 7 Hz, NCH;), 4.04 (4, 2H, J = 2 Hz, SCNCH;), 2.82
(¢, 2H, J = 7 Hz, CHSMe), 2.26 (t, 1H, J = 2 Hz, CCH), 2.19

(s, 3H, SMe). B T
B¢ NMR 6: 157.64 (C-2), 143.21, 138.79, 123.53.(C~6, C-3a, C-
7a), 120.2 (CF;0), 119.75, 115.86, 109.04 (3 CH, Ar), 80.50,
70.92 (CH,CC) , 43.39 (SCNCH3) , 42.13 (NCH3) , 30.60
(CH,SMe) ,15.78 (SMe) .

MS (DCI, i-Bu) m/z : 347(M*), 272 (M'-CpH,SMe).

Example 16: 3-Methyl-2- (methyl-prop-2-ynyl-amino) -6~
trifluoromethoxy-benzothiazol-3-~ium iodide 16
(3-Methyl-6-triflucromethoxy-3H-benzothiazol-2-ylidene)-prop-
2-ynyl-amine (the compound of example 10, 120 mg, 0.42 mmol)
was refluxed in MeI (3-4 ml) for 4 h. Then MEK (1 ml) was
added and also additional amount of Mel (1-2 ml) and the

~49-



5 (the compound of Ex. 4, 0.58 g, 2.14 mmol) was
di ssolved in acetonitrile (40 m) and

wa-2004av754" - met hyl acet ophenone (0.51 g, 2.14 puwius2008937592

10

15

20

25

30

added, and the reaction m xture was refluxed for 48
hreJé@.cﬁ‘P'Wﬂ“hé’?c%de&%pQ%ah%dcaﬂgrt%lccrl%%lr%%1' %lﬁ% then the
obtai ned was purified by chromatography to give

ansotune wak) shirred- QQOQ‘C O &24p. Ex¥pssiMeNMEnd solvent were

8 o 3 IfEos By o e coonee

Twlsh (dexatbl, inl&erédl—mndl—l-ﬁasheﬁ 1%itu, h:bH,anja =18l Hether to

r\bé—%%ﬁs 36 1(1§ (%lfl%) CEEC?); ai & %%g(«m s%'i' %mipi"lfDMSOde) 5

384, 3:Ar<£|—|3:b Hl&CNNR7597193 30 HCay, -158H21 1(101)2) 7.72 (bd, 1
B0 80= (4% ivhoskns? 13u 33 (hk Tob i Py 400 (o
126, (N'MeH30)8,. 8316b83 111,109@4{)(23%2 As) , 3H81N1¢6),712c37DMSOd6)
(et (e Hoaemeafe 328 0% osty 1By 2art8 T, €6,

(199)42, Exampbe, 1416Pr®p-(2- sy cH( 32310 0p-25 V8B, - B6 . 42 (CH,CC) ,

trifluoronethox 3H—benzoth|azol 2-vyl i dene) - aim ne
o%6.61 (NCHz), 2.86 (N'Me), 38. 1¥Me %M (FAB+) 286.0387

2¢heo- 3rdod-.propynyl ) -6-trifl uoronet hoxy-benzot hi azol

ine HBr (2.5 g, 7.08 mmol) was suspended i n tol uene

(40 M), and propargylamne (10 m, 0.156 nol) and
PEdsidid A 7A44gece. 88 34MBH MppRr eraéae&i Bk 4 hd1ls.

m xture was stirred at 150C. overni ght. The sol vent

wBRe shiposydd™and Bhé 2darceltesi daé wis IR i f by200.000

ChE PIRERANPRIE O G ¥Erd4 §§r al(‘!\haéﬁs S&ﬂt’:}d £8. rlgS/mJQ NGF on 6-
7% . 1H NWVR (CDCL3) 8: 7.28 (d, i.5 Hz, H7

7waBl (gudtur dighesg coptsd INJHEH ?—P@) ug7mg7 xak, 4pplgtype I
cgli'ggeri'l‘(@D B‘lo%gl(egces, Bedford, MA, USA). On the day of the
experiment the morphological differentiation of the cells was
very advanced (typical network formation). In order to
initiate the neurotoxic insult, cells were treated with 1000
UM of 1l-methyl-4-phenylpyrdinium . (MPP+)._ iodide . salt from RBI
chemicals (Natick, MA, USA) for 48 hours in the absence or
presence of testéd compounds, added to the culture 30 min.
prior to MPP+ administration. MPP+ has been shown to inhibit
mitochondrial electron transport (complex I) in neurons and to
induce a syndrome resembling Parkinson disease in mice and
monkeys. At the cellular level, neuronal cell death is
induced by several mechanisms including pathological
concentrations of intracellular calcium and free oxygen
radicals. Therefore the positive control in this experiment
was nimodipine at the concentration of 10uM (RBI chemicals,
Natick, MA, USA) (a potent L-type calcium channel blocker). At

the end of the experiment cell death was measured by assessing
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- 48 WD 2004/ 047756 PCT/ US2003/ 037592 2H, J = 2 Hz,
NCH2), 4.06 (d, 2H, J = 2 Hz, SCNCH2), 2.29 (t, 1H J

wWo 28040456 CCH), 2.27 (t, 2H, J = 2 Hz, CCH). pBOUNMB3/037592

10

15

20

25

b: 157.14 (C-2), 143.64, 138.00, 123.52 (C-6, C3a, C

7a 120. 2 (CF30 119. 84, 115.84,  109.75 ,
fordegte 5a ?%Y@EO%@?E@C) (L) 1 5°F sierp)in %h%nmepé) High

mé\@.anCLDHCHﬁhlcaHéé leéré%éd Exaipb®al53eath that promoted
[3-(2-Meth Isulfan%/_P-eth ) - 6-

tkeaags Gethogy BFPBEATb(hSREBTE 2151¢ ddife S Yp- 2- yny
| -am ne 10 15 3 (2-Methylthio ethyl) -2-imno
-6-trifluoronethoxy- benzothiazoline HCL (lg, 2.9

nier Judng slapererrd dehvespermee (2StHItY gpf the medium was

p% 185:9&'4@'1]5'1?19(% 2ibha Ai8gndd WOLb-andeRgdsOH 1oH activity

1 nmodl) were added and the m xturée was
SWQiSF rééeatrqghqwma&ﬁdeﬂnoallﬁpr?@géﬁ at4fbsphiery fHpllowing

t h
28 e SAenlo@se; BYaP0E al S AUl NG 0L knsfSidUSdenine

romat ogr ap to glve as a
vdmﬂseqjmde( O(ngz 16%he 1H3<NM?€E<5( o‘tzms)og (NATHY .( ddfotal LDH

éﬁéﬁllbﬁ%ﬁ‘? %%:(e?‘ﬁggaeilél%?gﬁﬁﬁs%e}%ﬁﬁa%d gﬁn{&?&r dotained
2]b'L{ deasUrHry MNCH2)n Yh@dmé¢diu@Hiftler Qrek@zir@(jl\a@t@)thawing of

gzc&%lt%?ﬁs‘] ;Ba7s(as %&flzgﬁ)easi %&%a;&}_%%& Gin untreated

(&aPYyrds3.(2b, ®BB:+Y9, THRI. 513u(:63t6x1@- ALt Taps calculated

é%g%%r CFSO)@ Q%Bf%u a43 éégg%é\lﬂé}é }E%Htﬁ)o?:g (s=sample;

(DEbRYal,; 3Etohal( CHESME) ¢ dipolBid( She) teé/Eecﬂ OQ | siixpBuiyate.

mz . 347 (M+) , 272 (M- C2HASMe)

Results are summarized in the table below. Without MPP+
(control) cell death was very low, not exceeding 1.1% of
total. After the MPP+ insult, toxicity reached 49.7% (LDH
release as % of total). Pretreatment of the cultures with
nimodipine (30 minutes before MPP+), reduced LDH release
dramatically -to- a wvalue of- 3.6%;- indica—tivevof a strong
neuroprotectiveA effect. Pretreatment of cultures with 10 uM
3a, reduced LDH release to a value of 10.9%, suggestive of a

strong neuroprotective effect.
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Exanpl e 16: 3- Met hyl - 2- (net hyl - prop- 2-ynyl - am no) - 6-
30 trifluoromethoxy-benzot hi azol -3-1ium i odi de 16

wO2edMuimgk - 6-tri f 1 uor omet hoxy- 3H benzot hi azol - Beyluse®nm37592

10

)-prop- 2-ynyl-amne (the conpound of exanple 10, 120
42, I wa luxed in Mel (3-4 m) for 4 h.

'?%%1?19 Jlerrﬁ tvvaoé {’%c#ee 4§ al so additional anount

piMRBE, 1000 MN ) amdsiédi@mpdind\O 2004/ 0Pérdeht of total LDH release

PCT/ US2003/ 037592 reacti on was heated up (heanoSEMDN

addi t1 anal 2h[and Then ithe mxture was stirfedoad rt

or 24h_ Excess Mel and solvent were evaporated tao

eave & brown}yel | ow resi due whi ¢h was treat 647 54 t h

exane_ fTttered ] heg Wi thThexane and—gtt to0 5
af‘ford+30 ny 17%3&3‘%““@’?’3@61 brown sol i d. %ﬁﬁ%‘
DVBOd&) 6 - 8{32'' (Za,10uM, H7),) 7.97 (d, ol +33= 9
2z H4)y 7 7P (bd 1 H J =0 Hz HE) 467 (d 2
H J =*1.5 Hz| CH2N)48.408d (s, 3H N+Me), 3283 8s,
H—PgCH 352 (s, 3H—Nve)——13C(DVBEd6)—173—27
(G 2), 145.83, 140.06, 124.72 (3 x C, CG3a, C7a,
CeEgapple 192 42, 117.04, 116.73 (3 x CH, Ar), 79.53,
76.42 (CH2CC), 46.61 (NCH2), 42.86 (N+Me), 38.26
(NMe); HRVS (FAB+) 286.0387 (M Mel, 100). Exanple 17:
ERffett OO 3m am MPP+ toxitidd BG diceells. 15

Pheochr onocyt oma PC-12 cells (at a density of 200, 000
cells/well) were cultured for 10 days with 50 ng/ni
NEPproeni6- awakblircttdxire aicshes 'iegatedow tht200hagbphin causes

r ép{é&%oé%ﬁgﬁ%%ﬁéggaggggﬁéggésgﬁﬁﬁ%ggﬁﬁ 'eﬁﬁgé?rgéighing 24~
nespheleaegl chividicks eirant | at gebupé Be calds wiag 2the/eFyllowing
advanced ,I(t'ypi cal network formation). In order to

i FFEFEPY* te neurotoxic insult, cells were treated
with 1000

A: Oral administration of 0.25% Carbomeethyl cellulose (CMC,

0.1ml/mouse) and intracerebroventricular (ICV) injection of

saline (10ul/mouse).

15

20

25

B. Oral administration of 5mg/kg 3a in 0.1lml CMC, and ICV

injection of 10ul saline.

. C. Oral administration of 0.1lml CMC, and ICV injection of 30ug
MPP+ dissolved in 10ul saline.

D. Oral administration of 5mg/kg 3a in 0.iml CMC, and ICV
injection of 30ug MPP+ dissolved in 10ul saline.

3a/CMC or CMC alone were orally administered 30 minutes before
and 2 hours after ICV injection. The injection was done

according to Haley T.J and McCormick W.G (Brit.J. Pharmacol.,
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pM of 1-nmethyl -4-pheny. | pyrdi ni um

_ (.MP_P_-i-)---iodide--. salt fromRBlI chemcals
wORad4iakise MA, USA) for 48 hours in the absenceprPor/us2003/037592
presence of tested conpounds, added to the culture 30

mn. rior to MPP+ admnlstratlon MPP+ has bee
§f?(§\X/n i b oi ¥5106 (RSN FHSSERERERt r of 2L A RRs FOY lMPPJ’/Sallne

(v&‘eelaoll%éateldn RLYNHENS aRdcha uisREYCE BySYRGEORRat dellvered
resenbl i ng Par ki nson di sease in mce and nonkeys.

tthe deiauicaray everate mfurba™darir - dedte iV |3ﬁ’d’l?€é'r&°ns were

Ry, 58 var %um%masrfﬁi 'H&JrUdlrﬁ:gar%ﬁh%EQQééﬁl tBBm. Mice were
concentrations of intracellular calciumand free

diyided siaxdidedbsafraer@tori@sthdngestiryerednttipiation taken for

#Hp%rrﬁ)ﬁ%e h@eﬁbPA@aéeE‘éﬂﬁqla@lgﬁsat EQ@hCQE‘ﬁﬂE&@tv&é%n weighed,
10pM (RBI chem cal s, MA, USA) (a potent

lhamawendaiedi uin cﬁaﬂlMeIP%C@él@ew gaid t h% ®&Nd ofopheining 2mM

OSSP R TSBE 08, Y 2688SSL00cacion o

detydoogefaise [LDHinatesvit phen sheempatamy Hvgh taken for
nd I t
pcrag:r%c??og. eaklgl%%te%?\ {n%g{&?seglﬁcg&gn%o&sa fleabﬂl lElz%t.re 1njected

I's cytop C enzyme into

nedicumhé m:asam reg-deaot atfe adeh‘;&dra)gpaam@tast |e@unypeﬂ with a

t he medi um was performed usin
PBqroreF e O UBHBREFAG P T gp JH ?sz long) .
MR tﬁéﬁﬂl@t Fﬁégenma@’ dcd?rlﬂo%‘é!'dngof tﬁ@H{Fﬁge 19f0  mMm, octan-1-

conversion o

oxi di zed ni coti nam de adeni ne

FHIRIEG GiENAD?) o EHECH Bl IIIGRRfIdFmERRERracetic acid

Tﬁ(}’il uhDH i gach, 35%“ t HE@téﬁi@fﬁF@' |4Q| afn *grade delonlzed
i nt racel [ ul arg was obt ai ned ‘W\i/ ﬁurl ng LDH in the
aW ngin

rieafi]rm &t &

lowe xPRg ahdlt B

ﬁ%arame lﬁgré% DOPAC were

Basal-ddH wialease Mes ARasdiirg ifbdit roptediettddddy efBedford,
(no I\/PP+g. The neurotoxic effect was cal cul at ed

dteor B8 A

.t Golnenf Gluaras MepBs- BB LPH R iGAzed by an ESA

(FTSAMRIE1 (model 5020) at +300 mv, then reduced at +60 mV at

detector 1 and measured at detector 2 at -250 mV.

Results aré pPresented in the table below as concentrations “of-

dopamine or DOPAC in pmol per mg striatal tissue. MPP+ caused

a depletion of about 30% in striatal concentrations of

dopamine and DOPAC

(Group D).

(Group C) and 3a reduced this depletion
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15 b=basal ; t=total). Each conpound was tested in
sixplicate. Results are sunmari zed in the table bel ow.

wo0daout7sb/PP+  (control) cell death was very | e@p/used03/037592

10

15

20

25

exceeding 1.1%of total. After the MPP+ insult,
t oxi Clt reached 49. 7% (LDH 20 rel ease as % of tot al)

Pr eth nmént of the cultures with ninodi pi ne ' (30
m nut €S Dbefore VPRypp, F€dUCEd LDH rel €aSPopamine DOPAC
dramad i C@r&yp to a value of --3pf% % i ndi %oﬁ/h\éehsgfe Pmol/mg tissue
strong neuroprotective effect. Pretreatnpg gf +/-SEM.

cultutes with 10 PM 3a, reduced LDH release to a

val ue | of A 10=9% suggestive of CMC 25 str o6y7+/-8.7 4.04/-0.3
neur opr ot ective effect. -51 WD 2004/ 047756

PCT/ U52003/ 037592 Table 1: Percent of LDH Rel ease

MPP+, | 109 Test ed corrpoun@l\@rg,gent of7gg_m43LDH 48+/—04
rel eas man S.EM) - 1.1 . + - 5

Ni nmodifpi ne, 10M 3.6 O. 4 + 3a, 1OM10 9 2 3 + 4a,

10M 2% ) anpl 18 Ef f of 3a ofx

t oxi Ci t&gqj\ﬁ"l VPP+ |s a ngmo toxin anlltzl/f/lpii8 28404
injection into the brain causes depletion of striatal

dopamjne. Mal e C57b1 mice, wei |ng 24-

di vi ded R A0 groups A-D ref +3ﬁg t he ?€$F2%4ng 307+/'02
treat MeMtsT A Oral admnistration of 0. 25%

Car boxynet hyl cellulose (CMC, 0.1nm /nouse) and

i ntracerebroventricular (ICV) injection of

Example 19
Activity of compounds of the invention in the Experimental
‘Allergic Encephalomyelitis (“EAE”) model of MS

EAE is an accepted animal model of autoimmune disorder (Tisch
et al. Proc; Natl. Acad. Sci. USA (1994) 91:437-438). EAE was
induced by injecting the encephalitogenic agent consisting of
MSCH and commercial CFA containing Mycobacterium tuberculosis
H37Ra to ‘the foot-pads of the animals and pertussis toxin

intravenously: — -ec - ccmcimieie .

Administration of the test article:

GA-DS in MSCH emulsion was injected in the four footpads. The
other compounds were administered to the respective groups by
oral gavage twice daily for 30 consecutive days starting from

" the day of induction until the termination of the study.

Clinical signs

Scoring of EAE clinical signs was initiated from Day 10 post-
EAE induction and was continued daily for 20 days. The
clinical signs were recorded on observation cards according to

a grading system described in the table below.
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sal i ne (104l / nouse).
5nmg/kg 3a in O0.ImM CMC, and I CV
adm ni stration of 0.1m CM
injection of 30g 20 MPP+ dissolved in 10

O al

i njection of 30g MPP+ dissolved in 10

.15 B. O

adm ni stration of

i njection of 10l
ROT/USEDE3/037592
saline. D

a

adm ni stration of 5nmg/kg 3a in 0.1mM CMC, and ICV

saline. 25
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ng). Thg

bnedi ani

AN Qardfyshs (|
ol um (pacﬁlng 3

nobi | e phase wg
| - sul phoni ¢ aci
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@ﬂﬂﬁ&@hHé S8 PREA M klY legs
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15 250 pM net hanol

rdadhd% i n gr adeg

dei oni zed

Calculation of the mortality rate

were

- The number of dead or moribund

summed.

animals in each group

" - The mortality rate was calculated as:

Number of dead or moribund mice in treated group

Number of dead or moribund mice in control group

Calculation of the mean maximal score and percent inhibition

The mean maximal score

(MMS) of each group was calculated as

> maximal score of each mouse / number of mice in the group.

- The percent inhibition was calculated as

Percent Inhibition

1 - (MMS of treated group) x 100

MMS of control group
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water, at a flowrate of 1.0 mMl mn-'. Dopam ne and
DOPAC were detected with an ESA Coul ochem nodel 5014

wdeomouorse (Bedf ord, MA, USA). Column el uat es ReTAIS2003/037592

10

initially oxidized by an ESA guard cell (nodel 5020)
at +300 nV, theQ reduced at +60 at 20 det ecto iltlon

pfreesmilq@ eokhe éﬁma%rbﬁloqweagsn cmecrétgtatgb:@aﬁ waé summed
dopam ne or. DOPAC in pnol per ng striatal tissue._ MPP+

s ddie dnddpiers bringsm &@é&v 8095 ¢ n(Bt%) ¥eg calculated as
CAME &Ndadlly0Rsopd SO rRiM/N ebaaﬁvé;?_%‘m;{e@a@ap (&ayand

3a reduced this depletion (Grou D).
2004/ G4E7 58 2pCYF VISR (0TI 15YS) Wabl o: caq\lqnplabséaﬁﬁ ne

e f Ukl ") pilge SHEDL Ty SYS,, o 4

B (N=9he pebceda. 1m&1ﬁ4d1o41 Fi4181é - QaUculEte=3:68) + CMC
45.1 +1.7.8 D (N=10) + CMC+3a 66.0 +/-3.4 3.7+ -0.2
Exanple 19 5 Activity of conpounds of the invention in

the Experinental ' Allergi¢ Encephal onyelitis ("EAE'"
model FRF IR EAPRLPLRIGR cBH fE%%aﬂ%&&%ﬁéé-&i—Eq 100
aut oi mune di sorder (Tisch | OEpELRtIRL: |ITRR.

Sci. USA (1994) 91:437-438) . EAE was 10 induced by
i nj ecting the encephalitogenic agent consisting of
&mmer ci al CFA cont ai ni ng Mycobact eri um

| t eSS of HadRPolad RE kaet 138St Min iR ARATEI S

15

20

25

30

and pertussis toxin

The " GA was weighed and diluted in sterilized phosphate
buffered saline (PBS) and test compounds in 0.5% methyl-

cellulose.

The results for treatment with compound 3 are  summarized in

Figures 1-A, 1-B and 1-C.

”Example”le””' T

Compounds of the invention (no GA)

The results are summarized in the Table 4 and in Figures

2(a) and 2(b).
Other compounds which were made are tested and show

activity comparable with - the activity of the compounds

which were tested.
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intravenously.-- --- -- - ------------ 15

Adm ni stration of the test article: GA-DS in MSCH
woen4gonewas i njected in the four footpads. ThReT/Usiven37592
conmpounds were administered to the respective groups
DYopfkal 02408 ch 48 Ihal 001 6 SONSLEUL VndAY Sosea
starting from |nduct|on unti

tetohnaoi og /6l tmacﬁlﬂailj&)cjlnlcal signs Scoring of

EAE +_ig_pgsL~—%AE

i nduct iR Gas| Wbt i nued jaﬁmsy for 20| Yay§alehey
clinical signs werg recorded |gn observatign cards
according fo 25 @ grading system described in the
tablje belom1 - 54 MWhRODAL SR S HBET ¢ IS2H0INBIPEIA on
Tabl i 5 ghs Scotre

pn—of the EAE clinical
Si gns Descﬁlption 0 Né#rmal beghavidf- No neurol%%@ca
Si gng— 1 T@i t WeaKmessg 1HE MQusSe | HTp d
dr oops. 2§Hind | QS %?hg pare5|§§fm%bbl wall?%n

weakhness wih@n t he| nouse . wal kg theshjmd [l egs are
unstieady 3 Hond legs The npuse can't nove its hind

paralysis legs and it drags themwhen it walks. 4
Ful | paralysis The nouse can't nove its legs at all
it l'ooks thinner and enmaci ated.
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15 Death 5 Calculation of the nortality rate - The

nunber of dead or noribund aninmals in each group were
weund775dhe nortality rate was cal cul at ed as: PSDMS2003/037592

of dead or noribund mce in treated group 10 Nunber

of dead or_ nmoribund mce in control group Calculation

ofha el sed?imedi A8F score and percent inhibition The

nmean maxi mal score (MVB), of each group was cal cul at ed

as maxi mal score of each nouse / nunber of mce in the

grodp. & 1B°MPOPRE paverHitthemtsietvaeas cal cul ated as

Percent inhibition =1 - (MVS of treated group) x 100

M 1S of control group 20 -55 WD 2004/ 047756

PCT/ US2003/ 037592 Cal c 5 the nme group score

and percent inhibition[| The daily\scoreg of each nouse

in the test gro@s iNadi vi dual nean

daily score (I MS) was 7 = daily score

of nmouse / observation p s). 5

score (GvS) will be calculated as\ I M

number of mice in the group. TheReerc&at inhibition

will be cah&gﬂ ; ed as Percent inhibition =1-[GVS of

treated gro 100 10 Gws of control group. Exanple

19a Cbnblnatloanflsqnpﬂundscufabhentnvenﬁlmhemnpteiynt is H,

15 The* GA hed d di-luted_ i-n st [
phosphat e chae, MRy a@ A Tugd in sterdly 208, on,,  ca-c

amlnoalkyl Cl—C5 hydroxyalkyl or
- (CHz) nC (=0) (C6H4) (CHz) Rz;
' R, is H or C1-C4 alkyl;

Ry is H or C;-C4 alkyl;

Ry is present or absent, and when present is H,
C1-C¢ alkyl, C;-Cs alkynyl, ~-(CH;)}yS(CH;)xCH;, C31-Csg
aminoalkyl, C1-Cg¢ hydroxyalkyl or
~ (CH;) nC (=0) (CgHy) (CHp) Rz

wherein n is an integer from 1-6;
- - —-wherein x is 0 or an -integer -from-~1-5 and
v is an integer from 1-5, such that x+y<6;
at least one of R; or Ry is present;

the dashed line represents a bond between one

of the nitrogen atoms and the intervening

carbon atom; and

the compound is charged when both R; and Ry are

present,

or a specific enantiomer thereof or a pharmaceutically

acceptable salt thereof.

2. The compound of claim 1, wherein at least one of R; or Ry

is —(CH2)aC(=0) (CeHy) (CH2) Ry
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buffered saline (PBS) and test conpounds in 0.5%
nmet hyl - cellul ose. The results for treatnent with
woanpourde 3 are sunmmarized in 20 Figures 1-A PCTEBS204d/037592
1-C. -Exanple- 191i Conmpounds of the invention (no GA)
25 The results are sumari zed in the Table 4 and in
Figures 2(a) and 2 (b) . O her conmpounds which were
made ghe kefbpednansf sdim aGt WMetyi P arealdte onet BE-R; and Ry
the activity of the conpounds 30 which were tested.
-56 WhS2005F 0N PIEE PER US2003/ 037502 Tabl e 4.
I nhibition of EAE clinical signs when dosed wth 10
ng/ kg twi ce daily. Conpound MMS GVS Nbrtalit¥ #0000
14hi biTihieoﬁomﬁﬁ%%t?%rF%%m Birt PBRIY 7415 SFFUSTIE6: 9
48.8 57.6 50 10 34.1 37.5 40 -57 WD 2004/ 047756
PCT/ US2003/ 037592 What is clainmed is: 1. A conpound

havi ng the structure: >\\FF | --- >ﬁR3
CF350 : === N
/// N’ :> Rz
\R4 /
wherein

R; is present or absent, and when pfesént is"H
or C1-C4 alkyl;
Ry 18 H or C;-C4 alkyl;
R; is H or C,-C4 alkyl;
Ry is present or absent, and when present is
H or C;-C4 alkyl;
at least one of R; or Ry is presént;
the dashed line represents a bond between one
of the nitrogen atoms and the intervening
- ———— e —.Ca¥bon atom; and S
the compound is charged when both Rl‘and R, are
present, '
or a specific enantiomer thereof or a pharmaceutically

acceptable salt thereof. y

5. The compound of claim 4, having the structure:
N S R1
CF3;0 l N/
30—
I Y, \
/ N / — R
Rz
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R4 R2 wherein Rl is present or absent, and when
present is H  Cl-C6 al kyl, Cl1-C6 al kynyl,

WO RaHANYS6 CH2) CH3, C1-C6 ami noal kyl, Cl1-C6 PCT/US2003/037592

hydr oxyal kyl or - (CH2) nC (=0 (C6H4) (CH2) R2; R2
is Hor C1-C4 alkyl; R3is Hor Cl1-C4 alkyl; R4 is
present or absent, and when present is H Cl1-C6

ag kyl ;rHel Gapaliky nyf | c1=(1eH2), y B EH2) XU st&hc€hre:

am noal kyl, Cl-C6 hydroxyal kyl or - (CH2) nC (=0
(C6H4) (CH2) R2; wherein nis an integer from1l-6; -
-- ---whereirrpols 0 oL an -i teger f om 1-5 and vy
is an integer from hat at | east one
of RL or R4 is pred e .dasyied ,Lllne represents a
bond bet ween one i trogen at\pons and the
i nterveni ng carbon™at of TNt he co
when both R1L and R4 are pres nt, or/a specific
enanti oner thereof or a pharng eut| aI |y acceptable
salt thereof. 2. The conpound of cla m1, wherein at

| east one of RL or R4 is - (CH2) ,,C ( O) (CeH4)
(CH2) R2 . -58 WD 2004/047756_PCT/ US2003/ 037592 3. The
compolie grmerErth af Gitfeifeién BEVIiRASHhORETICERT®and R4

3ged

CF30

Rz
8. The compound of claim 4, 5, 6 or 7 wherein at least one
of Rl, Rz and R3 iS Cl—C4 alkyl.
9. The compound of claim 4 or 6, wherein R; is absent and Ry

is present.

10. The compound of claim 4, 5, 6 or 7 wherein the chiral

carbon is in the R configuration.

11. The compound of claim 4, 5, 6 or 7 wherein the chiral

carbon is in the S configuration.

12. The compound of claim 9, wherein R; is absent and Ry

methyl.

13. 'The compound of claim 7, wherein

R; is H or methyl;
-60-



is - (CH2) yS (CH2) ,,CH3 . 4. The conpound of claim

1, having the structure: S R CF30i --- NNR3 R4
we20mve1msn Rl is present or absent, and whenPOTAS2WB/037592

is'H or CI-C4 alkyl; R2is Hor C1-C4 alkyl; R3is

H or Cl-C4RaI ksylH' R4 i§h19£esent or absent, and when

present is 2Hdr &t-T3 4 ylI; at least one of RL or R4

i s present R;tiwe Hashedthihe represents a bond between

one of the. nitrogen atqns_and i ntervenin

...... . o PR o LndCPREE P CEeeRaE ged

when both Rl, and R4 are present, or a specific

enanti oner thereof or phar maceuyt. cal | accept abl e

SHit (e adtrscevhacabhpoRRGSBTaI % TRYE RaviRg Cqapound of

St ructd#eoneSofRE16EEO N 13\ RherBdn- ble Wb 2O 04 O/ Sdhloride,

PCT/ US2003/ 037592 _ 6. The conpound of cl aim 4, haC\l(i nc% ,

t he SF?ﬁ%@ﬁ?@? maleate, fumarate, tartarate, hydrochloride,

hydrobromide, esylate, p-toluenesulfonate, benzoate,

acetate, phosphate or sulfate salt.

15. The compound‘of claim 2 having the structure:

F3CO s

16. The compound of claim 1 having the structure:

F4CO S

17. The compound of claim 3 having the structure:
‘ S

<
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CFSOR ---_.NR3 R4 R2 7. The conpound of claim4,
havi ng t he ucture: CF30 YL RNNR3 The
Woanqiu ¥ m;§4~,g 6 or 7 wherein at | easCTaIs2003/037592
qgi‘”ﬁégfra g% i O al kyl . 9. The conpound of
cla|n14 or 6, wherein Rl is absent and R4 is present.
10. The conpound of claim4, 5 6 or 7 wherein the
che r a|TheCa:bb@Buh6 of dlkanR3chatigyredd erutturéhe
conmpound o ¢a|n14 5, 6 or 7 wherein the chiral
carbon is i tion. %QT—TEEEEbnpound of
claim9, wherein]R gbseny and R4 is nmethyl. 13.
The conpound of wher&M NRL is H or nethyl;
-60 WD 2004/ 047759 /037592 R2 is Hor
methyl; R3 is H or T r a pharmaceutically
acceptable salt thereof. 14.\ The pharnaceutically

acceptable salt of the conpo f
Se—_
19.- The compound of claim 1 having the structure:

F3CO A —

20. The compound of claim 2 having the structure:

F3CO oAl e
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any one of clainms 1-13, wherein the salt is the
chloride, nesylate, naleate, fumarate, tartarate,

waydumatiser i de, hydrobroni de, esyl ate, PCT/US2003/037592
p-tol uenesul fonate, benzoate, acetate, phosphate or
sul fate salt. 15. The conpound of claim 2 having the
structure: O F3COS N 16. The conpound of claim1
having the structure: F3COS N N 17. The conpound of
claim3 having the structure: S F3C0 SN N -61 WO
2004/ 047756 }F *~~s *PCT/ US2003/037592 :.. "..., 4 s’
tal.. . The tdonpdundYofJcl@im {7. favigl thé 4d8rudihere:
corrpound of bal m 3 having the structure: F3COS N N
19. The conﬁg im ShaV| ng/he structure:

F3COS N N N
7N

22. The hydrochloride salt of the compound of claim 21.

23. The compound of claim 7, having the structure:

F4COL 5

;}%———NH
24. The hydrochloride salt of the compound of claim 23.

25. The compound of claim 7, having the structure:

26. The hydrochloride salt of the compound of claim 25.

27. The compound of claim 7, having the structure:

:%N/
V4
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20. The conpound of claim 2 having the structure:
FSCOS T N 0 -62 WO 2004/ 047756 PCT/ US2003/ 037592
wazoo4iawrseonmpound of claim 7, having the strucPdraS2003/037592
F3CO S 1> N 22. The hydrochloride salt of the
conmpound of claim21. 23. The conpound of claim?7,
havi ng the structure: F3CO S NH 24. The hydrochl ori de
sa8t dfhd hydorhduntiiefsadlitaiofh 2Re c&bpoultte cforpatind2pf
claim7, having the structure: F3CO S NH 26. The
hydrochl ori de salt of the conpound of claim25. 27.
The. carfpourehpelingl af eiszirhayi Agvihg Shé Ustric@ure3CO VI
N N -63 WO 2004/047756 PCT/US2003/037592 28. The
hydr ochl ori ge” 5% pfSt he conpound of claim27. 29.
The conpoun aim ham’ng the structure: S .

OCF,4

30. The hydrochloride salt of the compound of claim 29.

31. The compound of claim 6, having the structure:

F00 S>:N / k
N\. |

32. The hydrochloride salt of the compound of claim 31.

33. The compound of claim 4, having the structure:

F5CO

< _
-
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X >N N OCF3 30. The hydrochloride salt of the

conpound of claim?29. 31. The conpound of claim 6,
woaaving7tshe structure: F3CO S 32. The hydrochl ecras2003/037592

salt of the conpound of claim31l. 33. The conpound of

el Gotr7 8B BRI B0 Eoo ehag%%o s c%%gutﬁ‘a‘ 51

claim4, having the structure:
method for treating a subject afflf/cted with a

compound g
salt thered 5 t hereby treat the neurol ogic
di sorder in thg subjgct. 36. The nethod of claim 35,
wherei n the neprol ogi c\di sorder is Parkinson's

Di sease, Al zhe r's Disease, anyotrophic |ateral
sclerosis, stroke, a neuronuscul ar disorder,

schi zophreni a, cerebral infarction, head traunma,

35. A méthod for treating a subject afflicted with a
neurologic disorder comprising administering to the
subject a therapeutically effective amount of a compound
of claim 1 or a pharmaceutically -acceptable salt thereof,
so as to thereby treat the neurologic disorder in the

subject.

36. The method of claim 35, wherein the neurologic disorder
is Parkinson’s Disease, Alzheimer’s Disease, amyotrophic
lateral sclerosié, stroke, a neuromuscular disorder,
schizophrenia, cerebral infarction, head trauma,
glaucoma, facialis or Huntington’s Disease.

37. The-rmethod of claim 35, wheréin the ~therapeutiéally i

effective amount is from about 1 to about 1000 mg/day.

38. A method for treating a subject afflicted with multiple
sclerosis comprising administering to the subject a
therapeutically effective amount of a compound of claim 1
or a pharmaceutically acceptable salt thereof so as to

thereby treat multiple sclerosis in the subject.

39. The method of claim 38, further comprising administering

to the subject a therapeutically effective amount of
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gl aucoma, facialis or Huntington's D sease. 37. The

nmet hod of claim 35, wherein the therapeutically
wehbamuirde anount is fromabout 1 to about 1008CTEKe@P/037592

38. A nethod for treating a subject afflicted with

multiple sclerosis conprising adm nisterin o the
subj ecttVRIPRer apgi?FJc’g%‘%F ef %é?@ltla\tr‘é' anoh%?g’b‘%e%on beta-1b,
conpouRd eHfegbal Brda-0d, adeRakaBCEHN BRI taeaent abl e

salt thereof so as to thereby treat nmultiple
sclerosis in the subject. 39. The nethod of claim 38,

fug t hefnLomRiEhskNgo AN 8t €6BNY wHS-dike $HB] efheapeutically
therapeutically effective amount of -65 WD

2004/ (EAESE IPETAISRBD 31 D FABI2 2P ol o, aRf%: i0QReRg/day .
acetate, interferon beta-1b, interferon beta-la,

steroids or Mtoxantrone. 40. The nethod of claim 38,

wher ei The meethest ffewrtlisdal By osf B8ctheseampbhe thefppitically

about Je £0-:8RQUt 43000 My dayy o4 le oGPt Ned QbnCh8ifRred by

35 or 38 wherein the therapeutically effective anount
of t helSHFdGRd F¥SEE 57 Sitver 8F2byY ™ Ph)riadw, -
systemcally, orally or nasally. 42. A method for

d2§yrqyiﬁgtﬁ<ﬂi9Q£b§ﬁggﬁo§fggﬁgfﬂEﬁﬁ{ﬁqéfH%_Eﬁe ﬁroliferation
m crobes or fungus I ch conprises 'contacting the _

i crob®s BE-CFAREEs M t AUBIBBNPBEIH ofOBRHTESI FGRERETIng  the
conpounictrefbesl abm lfwanrghsanwacicept abbepeatti®t . cbBprAsing the

phar Lcal GO [t 0 1.S] Lomeynd of

cl ai ﬁ&%{{l&éﬁg Sﬁagprrg%{éu% |%§f%§p%g§%€>?g e carrier. 44.

The pharnmaceutical conposition of claim43, further

CORPr i 51 paAnd drReqtl | caldosieibactdon@rasbngt the compound o

| evodopa,, gl.atiramer acetate, interferon ta-1b, .
éﬁaingl and a pharmaceutical&y accepta(ae carrier.

44. The pharmaceutical composition of c¢laim 43, further
comprising a therapeutically effective amount : of
levodopa, glatiramer acetate, interferon beta-1b,

interferon beta-la, steroids or Mitoxantrone.

45. The pharmaceutical composition of claim 43, further
comprising a therapeutically effective amount of

glatiramer acetate.

46. A process for the manufacture of a pharmaceutical
composition comprising admixing the compound of claim 1

with a pharmaceutically acceptable carrier.

47. A packaged pharmaceutical composition for treating a

neurologic disorder in a subject comprising:

(a) the pharmaceutical composition of claim 43; and

-66—



interferon beta-la, steroids or Mtoxantrone. 45. The
phar maceuti cal conposition of claim43, further
woeonmissng a therapeutically effective anmounPCofis2003/037592
glatiramer acetate. 46. A process for the manufacture
of a pharmaceutical conposition conprising adm xing
the conpound of claim1l wth a pharmaceutically
accept abj e GAdhREtioAL. FOrpasckagednphabnBseiti®al for treating
conposition for treating a neurologic disorder in a
subj ect congts SIEHFOlegsc t M nmalefibe cAf P posi ti on
of claim43; and -66 WO 2004/047756 PCT/ US2003/ 037592
(b) instructions for using the conposition for ,
t f8at i g PYPETFeurd ofrRUER SIS | RhehecTRgWKt . ofg, claim 4

A processpris mpuiactueb89.£ he conpound of claim4
conprising the steps of: (a) reacting s CF3O NH2 N

under suitable conditions with an am ne exchangi ng

agent in thg presgnce of solvent to provide: CF30
NHNH2 (T[il) 2?% t%gating 2 with a chlorinating agent

to provide i}--CI CF30 AN
I

S
CFSO————- NH2
|
, P Wl

under suitable conditions with an amine exchanging

agent in the presence of solvent to provide:

AN S
l >—NHNH2
@N/

-

CF40

(b) treating 2 with a chlorinating agent to provide

\ S
CF;0 ! >—-cn
(A7

3

{c) reacting 3 with

zT

Rg
Ry

Rs

—67-



3

(c) reacting 3wth H RZNR Il R3 -67 WO

2004/ 047756 PCT/ US2003/037592 to provide \ S /R
WQRBE/M7756l R3 R2 wherein RL is present or absearusamdo37592

whe

n present is H or Cl-C4 alkyl; R2Zis Hor Cl1-C4

alkyl; R3is Hor Cl1-C4 alkyl; and (d) optionally
al kyl ati ng the product of step (c), wherein RL is H,

to

pr owvd derdshigleconpound. 49. The process of claim 48,

further conprising reacting' ..the product of step

(c)
2-b
t he
t he

49.

, Wwherein Rl, R2 and R3 are each H wth
rono- 4' - met hyl acet none dn a pol@r solvent in
presence- of _a. - roduce a/éonpound havi ng

struct ureg,0
S

wherein

R, is present or absent, and when present is H
or C;-C; alkyl;

R, 1s H or C1-Cs4 alkyl;

Ry is H or C;-C4 alkyl; and

(d) optionally alkylating the product of step (c),

wherein R; is H, to provide the compound.

The process of claim 48, further comprising reacting .the
product of step (c), wherein R;, Ry and Rz are each H,
with 2-bromo-4'-methylacetophenone in a polar solvent in
the presence_of_a.base to produce a compound having the

structure:
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N N -68 WO 2004/ 047756 PCT/US2003/ 037592 50. The

process of claim49, wherein the polar solvent is
weaceimaitssi | e and the base i s potassi um car bonBCeUSED3/037592

The process of claim48, further conprising reacting

t oduct of ste ) e rein RLl,. R2 and ar e .
o PREE BERCEe o8P o e Porkoe THEE F0: Hie BPOBR! Sopvent is
t he prasange trdflcaab@send waic0ddC pota OO Witk Hoamaiteg
the structure: F3CO S N N 52. The process of claim
51, wherein the polar solvent is acetonitrile and the
bgse ithopasSddMsmrdienal &s,. faFthébecprpeesSsin®freacting the
claim48, further conprising reagting the groduct of
step (R59MSHeref nSKEP KS) andPREC AR e Reacke AR dwFphare each H,
2-chl ofpet hytodBigha! sebhide i & gl ssakvant ihnthéhgresence
presence of a base, to produce a conpound having the
struct®f ¢ IsqFooprofuce .a cqypoyngqhavhag p?fb%égéf%fture=
claim 53, whepein thg polar _solvent is _acetonitrile

. \ls> bonat e/ 55.7/The process
of claim48, wher|gi am ng_exghangi ng

52. The process of claim 51, wherein the polar solvent is

acetonitrile and the base is potassium carbonate.

53. The process of'claim 48, further comprising reacting the
product of step (c¢), wherein Ri, Ry and Rz are each H,
with 2-chloroethyl methylsulfide in a polar solvent in
the presence of a base, to produce a compound having the

structure:

FsCO-

54. The process of claim 53, wherein the polar solvent is

acetonitrile and the base is potassium carbonate.
55. - The process of claim 48, wherein the amine exchanging

agent 1s a mixture of aqueous NH;NH, and hydrazinium

sulfate in ethylene glycol.
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agent is a m xture of aqueous NH2NH2 and hydrazi ni um

sulfate in ethylene glycol. -69 WO 2004/ 047756
wWOCTI#$2663/ 037592 56. The process of clai m 5BCT/US2003/037592

vvherei n the chlorinating agent is SOCl2. 57. The

QLce . wherei aldilorafdt Ry agent

and R?ha ’%Caéflg EbeT\fhe prgge%sRé%Hec%leg%m%g é\)\%errgl n th% 7

al kyl atsi riiS]DCégent in step (d) is nethyliodide or

di met hyl sulfate. 59. A process of manufacturing a .

conmpound having the structure: \ S/RL CF30ON N R3

RY7 . WgreeiproResksoCle Bdimaly| wvhRpeis M éfF Cl-W4adkky|and R,

and LFI{%ﬁi H ar 1-C4 al kyl, conprising reacting a

conpo havihg The structure: CF3ONH N R3 R2 with

R1X in a polar solvent in the presence of a base,

wherein Xis a haI ato roduc ;
60° * THe privcEse o cIS g‘l 318 egel Nt e aejfk ‘31 ent in
is acetai(d)i lie aedh;{rhﬂodmaﬁeon:sdpméﬂsﬁi Lankfaartbonat e

59. A process of manufacturing a compound having the

structure:

' S Ry

CF30 | N >—N/

30—
| /
/ N > HS
R

wherein

R; is C1-C4 alkyl;
R, is H or C;-Cs4 alkyl; and
R; is H or C1-C4 alkyl,

comprising reacting a compound having the structure:

| ~ s
CFs0— >——-NH
A\

N
‘

with R;X in a polar solvent in the presence of a base,

wherein X is a halogen atom, to produce the compound.

60. The process of claim 59, wherein the polar solvent 1is

acetonitrile and the base is potassium carbonate.
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-70 WD 2004/ 047756 PCT/ US2003/037592 61. A process of

manuf acturing a conpound having the structure: S
WQRE/oM7750l R3 R2 wherein R2 is H or Cl-C4 al kpCT/uam3/037592

R3is Hor C1-C4 alkyl, conprising, a) reacting S

r it LLLonsg W

‘%fhyl atlﬁgogég%sﬁt éf’ %L&ac%ggéﬁ e %r abs g%(l:neldof having  the

sol verdt turtrevi de: CF30 NH b) reacting the product

of step a) wth RZ NH2 Il R3 -71 WD 2004/047756

PCT/ US2003/ 037592 in the presence of p-toluenesul fonic

acid to provide the co nd. 63. The process of

claim6l, wherein the of Step (b)

CF30 N
\
wherein

R, 1s H or C;-Cs, alkyl; and
R; is H or C;-C; alkyl,

comprising,
a) reacting

N S
CF30—-I— >’NH2
L/

under suitable conditions with a methylating agent, in

the presence or absence of solvent to prov1de

X
CF:@—-—-———%— >:NH
TN
\

b) reacting the product of step a) with
Rs NH,

Fg
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is further alkylated with an al kylating agent to

provide a conpound having the structure: S/ CF30 N
W&2004r04768. The process of claim61l, wherein tReT/US2003/037592

nmet hyl ati ng agent in step (a) is nethyliodide or

%gfter#tgfféag{ﬁs? Tﬁ}getrgﬁh%ﬁgéﬁlfﬁn éaéd@iﬁzt%SprOVlde the

pr ocesscmpourahuf act ur| ng the conpound of claim19

conprising reacting a conmpound having the structure:

F3CO S HBr NH wth propargylam ne and p-TsOH in
t6|2uenf£hé0ppo©®lsm:eoi helaimrormoumhereza Y 20044047 766 step (b)
PCT/ US2003/ 037592 ss_of acturin

Compouhy GPEERST LS iasrel 1R, SPe i ag EASE oREBtRdES Provide
havi ngat bemsdunt tHavdng Eﬁéxkﬁiﬁﬂzhﬁé?:NH N Ste; wth’
propar gyl am ne and p-TsCOH in tol uene to produce the

compound. 67. A process of nmanufacturing the conpound

of claim 20 AN s /
CF30+ %N
F N 4 \—E

63. The process of claim 61, wherein the methylating agent in

step (a) is methyliodide or dimethyl sulfate.

64. The process of claim 62 wherein the methylating agent is

methyliodide.

65. A process of manufacturing the compound of claim 19

comprising reacting a compound having the structure:

F4CO HBr

(v

with propargylamine and p-TsOH in toluene to produce the

compound .
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conprising reacting a conmpound having the structure:

F3COS T-== NH with O Br in a polar solvent to
wononae’ss he conpound. 68. The process of cl ai FC®1S2003/037592

wherein the polar solvent is acetonitrile. 69. Use of

t cqnp y [ 4 :

our ot sty B BB ARl (2% qdlipaund of claim 16

neur oloogireidisgr dexctiimga asgbjnpotnd -1¥3/1W0 20845041 FB6Gre:

PCT/ US2003/034592 70. The use of claim 69, wherein

t he neur ol og7 c~dj sof dax_is-Rar ki lB6h' s Di sease,

Al zheinmer's D se otrophic |ateral sclerosis,
stroke, a neuro cul ar dis%BgﬁF?NHschizophrenia,
cerebral infarctiesq, bz ffauna, gl aucoma, facialis

or Huntington's D se .71
any one of clains 1-34 for nuf acturing a nmedi canent

useful for treating nultiple erosis in a subject.

72. The use of claim 71, wherein\the nmedi canent

further conprises |evodopa, glatkranmer acetate,

interferon beta- |b, interferon befa~ a, steroids or

Mt QXWH}p}?rOpEng%ﬁiﬁé ihe sorpaungh of o RIBHON® Groduce the
clainms 1-34 for manufacturing a nmedicanent in a
.packa®MP8Heg i nstructions for administration of the

medi canent to treat a neurologic disorder in a

subj ect . . i i
67. A process of manufacturing the compound of claim 20

Use of the conpound of

comprising reacting a compound having the structure:

F4CO

S —
;>>————NH
N
with
o) Br

in a polar solvent to produce the compound.

68. The process of claim 67, wherein the polar solvent is

" acetonitrile.

69. Use of the compound of any one of claims 1-34 for
manufacturing a medicament useful for treating a

neurologic disorder in a subject.
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70.

71.

72.

73.

The use of claim 69, wherein the neurologic disordet is

Parkinson’s Disease, Alzheimer’'s Disease, amyotrophic
lateral sclerosis, stroke, a neuromuscular disorder,
schizophrenia, cerebral infarction, head trauma,

glaucoma, facialis or Huntington’s Disease.

Use of the compound of any one of claims 1-34 for
manufacturing a medicament useful for treating multiple
sclerosis in a subject. ,
The use of claim 71, wherein the medicament further
comprises levoaopa, glatiramer acetate, interferon beta-

1b, interferon beta-la, steroids or Mitoxantrone.

Use of the compound of any one of claims 1-34 for
manufacturing a medicament in a package having
instructions for administration of the medicament to

treat a neurologic disorder in a subject.
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