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Scheme 1

where R is H, alkyl or particularly GCs alkyl; R? is alkyl, cycloalkyl, aryl, or heteroaryl,
or halo alkyl, which may be substituted or unsubtd; and X is Na, K, Li, Ag or Zn. Further,
the metal is Na, K, Li, Ca, Mg, Ag or Zn.

[0088] In one exemplary embodiment, the riluzole prodruayroe formed by Scheme 2
below. In Scheme 2, Compound 1 is reacted with phearboxylate under basic condition to
produce Compound 3.

7(@)" 0
0
0 Cl 0 0
F3CO S >\—o% 0 FsCO s >Lo%
[es Ty
N N

Compound Compound 3
1

Scheme 2

where R is H, alkyl or particularly GCs alkyl;Y is PQH, CH,POsH or salts thereof; and
Y'is H, POsBc,, CH:PO:Bc, MPQsBc or salt thereof, or N@*, where Ra is H or alkyl.

[0089] In one exemplary embodiment, the riluzole prodruayoe formed by Scheme 3
below. In Scheme 3, Compound 1 is reacted witltepted phosphate and the resulting
compound is deprotected to produce Compound 3.
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WE CLAIM:

1. A prodrug of riluzole having the following foula:

FsCO S
O: )—NHR,
N

wherein Ris selected from:

1
0 R! e} (0] R’ 0] O O\\ /ORB
oo hre oo R :L“JJ\O*O/ OR?
O R1 R1 )Ok 1 O
0, _R?
(0] R 0) 3 }LLJJ\ )\ ,P{O o X /U\O o) (0]
ISP _OR 0" 0" Yo o x E,,OR3
070 R et YR 7 “OR3
NR°R® R' O , (CH2)n ,
O R' O
‘%7./[]\0)\0)‘\@\ R? e}
cHan-P—NR RP
(CH2)n \OR | %.JJ\O)\OMCOZR"' |
O R' CH,
O R' O :"QJJ\O)\%O
;%I\O/I\OJ\{CHK)/COZR“ 0—(
m ) (0] ’
CH, 0.0 O R CHy
e % 0
> ~ 0 éss :LL)/U\O)\K(O ~LLL|I-'1/OR3
o) 0—( 2,
%o , , o \OR3 ,
(ﬁ 0O R!
—NR2RP
hrig R5
% “OR? and EJ\O)\O/ ,

where R is H, alkyl or particularly ¢Cs alkyl;

R? is alkyl, cycloalkyl, aryl, or heteroaryl, or halalkyl, which is substituted

unsubstituted,
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R%is H, metal, R or a substituted or unsubstituted primary, secondatertiary amine;

R*is H, metal, ammonium salt or alkyl;

R® is a substituted or unsubstituted natural amirnd; ac

R2or R is H, alkyl or aryl; or NRor NR® is an amino acid;

Xis O;

kis 1or2, mis 2-22, or (G is saturated, unsaturated or conjugated hydrooarbo

nis0-2; and

the metal is Na, K, Li, Ca, Mg, Ag or Zn,
wherein “substituted” refers to one or more substits, which are the same or different, each
replacing a hydrogen atom, wherein the one or rsafestituents are selected from F, ClI, Br, I,
hydroxyl, amino, alkylamino, arylamino, dialkylansindiarylamino, cyano, nitro, mercapto, oxo,
thio, imino, formyl, carbamido, carbamyl, carboxylhioureido, thiocyanato, sulfoamido,
sulfonylalkyl, sulfonylaryl, alkyl, alkenyl, alkoxy mercaptoalkoxy, aryl, heteroaryl, cyclyl,
heterocyclyl, wherein alkyl, alkenyl, alkyloxy, dryheteroaryl, cyclyl, and heterocyclyl are

optionally substituted with alkyl, aryl, heteroarylalogen, hydroxyl, amino, mercapto, cyano,
nitro, oxo, thioxo, or imino.

2. The prodrug of claim 1 selected from:
O OR3

R1>_ P OR; 0
F;CO 0 0] ]
3 \@[ />_NI>-|_ F3;CO S >—o>_
oe:
N

0
R? R2

O NH
F3CO >\—o R < 2
\©i p—NH o )0 R

F4CO s. »O
(;EN% NH O, NRR"
>

R1
QO JCOR o d ke
. R OM F5CO e
NH
F3CO s, »O N/>_
»~»—NH
FsCO
7 />_NH e >—NHPO
F,CO S o//<o o % 2R6N3
\©: />—NH\/‘§<
N ¥
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0. COR*
RT (CHm
0] 0]

F3OH2C S O
L
N

where Ris H, alkyl or particularly GCg alkyl;

R? is alkyl, cycloalkyl, aryl, or heteroaryl, or halalkyl, which is substituted or

unsubstituted;
R%is H, metal, R or a substituted or unsubstituted primary, secondatertiary amine;
R*is H, metal, ammonium salt or alkyl;
R® is a substituted or unsubstituted natural amirnd; ac
R® is alkyl, cycloalkyl, aryl, or heteroaryl, or haddkyl;
kis1or2, mis 2-22, or (Ghh is saturated, unsaturated or conjugated hydrooarbo

N’ is a primary, secondary and tertiary amine WwhHgsubstituted or unsubstituted, or metal

salts;
Y is PGQH, CH:PGsH or salt thereof; and

the metal is Na, K, Li, Ca, Mg, Ag or Zn,

wherein “substituted” refers to one or more substits, which are the same or different, each
replacing a hydrogen atom, wherein the one or rsafestituents are selected from F, ClI, Br, I,
hydroxyl, amino, alkylamino, arylamino, dialkylansindiarylamino, cyano, nitro, mercapto, oxo,
thio, imino, formyl, carbamido, carbamyl, carboxylhioureido, thiocyanato, sulfoamido,
sulfonylalkyl, sulfonylaryl, alkyl, alkenyl, alkoxy mercaptoalkoxy, aryl, heteroaryl, cyclyl,
heterocyclyl, wherein alkyl, alkenyl, alkyloxy, &ryheteroaryl, cyclyl, and heterocyclyl are
optionally substituted with alkyl, aryl, heteroarylalogen, hydroxyl, amino, mercapto, cyano,

nitro, oxo, thioxo, or imino.

3. A method of preparing a riluzole prodrug, coisipg a step of coupling one or more

prodrug appendage moieties to a riluzole molecule

F3CO S
)—NHR,
N
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wherein Ris selected from:

R'" 0O 1
0 1 A R O R' O
A \P\/ OYOTX\RZ I\SQOR
- - /
% 0" 0 NReR R0 (CHp), OR®
O R' O
] b
chan-P—NRR
cHar R ’EJJ\O)\OJ\/\COZR"'
O R' CH,
O R' O ;%JJ\O “
300 oy COR! 0~
m ) O b
1
CHs, 0.0 R"  CH;
N 0 # 0T Y ﬁ OR3
0—( 0—( %P
O b 1 O 1 OR3’
ﬁ O R
NR?RP
Kie R5
EL \OR3 and VLL"J\O)\O/

where R is H, alkyl or particularly &Cs alkyl;

R? is alkyl, cycloalkyl, aryl, or heteroaryl, or halalkyl, which is substituted or

unsubstituted,
R%is H, metal, R or a substituted or unsubstituted primary, secondatertiary amine;
R*is H, metal, ammonium salt or alkyl;
R® is a substituted or unsubstituted natural amirnd; ac
R2or R is H, alkyl or aryl; or NRor NR® is an amino acid;

Xis O;
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kis1or2, mis 2-22, or (Ghh is saturated, unsaturated or conjugated hydrooarbo
nis0-2; and

the metal is Na, K, Li, Ca, Mg, Ag or Zn,

wherein “substituted” refers to one or more substits, which are the same or different, each
replacing a hydrogen atom, wherein the one or rsafestituents are selected from F, ClI, Br, I,
hydroxyl, amino, alkylamino, arylamino, dialkylansindiarylamino, cyano, nitro, mercapto, oxo,
thio, imino, formyl, carbamido, carbamyl, carboxylhioureido, thiocyanato, sulfoamido,
sulfonylalkyl, sulfonylaryl, alkyl, alkenyl, alkoxy mercaptoalkoxy, aryl, heteroaryl, cyclyl,
heterocyclyl, wherein alkyl, alkenyl, alkyloxy, &ryheteroaryl, cyclyl, and heterocyclyl are
optionally substituted with alkyl, aryl, heteroarylalogen, hydroxyl, amino, mercapto, cyano,

nitro, oxo, thioxo, or imino.

4. A method of synthesizing a riluzole prodrugmprising a step of reacting riluzole

with
o R
CI)J\ O)\CI
R1
0] Cl
L
to produce N

5. The method of claim 4, further comprisingepsbf reacting

R'l

0 cl
F4CO S >\—o>_
Crp
N

with a compound selected from:

\ -
R? oX (0]
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RY0,C
TTTeoM RIOCoop oM d
) an

o NR'R"
>

- 2
Oy R

wherein R is H, alkyl or particularly &Cg alkyl;

R? is alkyl, cycloalkyl, aryl, or heteroaryl, or haddkyl, which is substituted or
unsubstituted,

Xis Na, K, Li, Ca, Mg, Ag, or Zn,

R*is H, metal, ammonium salt, or alkyl,

kis1or2, mis 2-22, or (Gh is saturated, unsaturated or conjugated hydrooarbo
Bc is a protecting group;

Y'is H, PGsBc,, CHPO:Bc, MPQBc or salt thereof, or N(fk*, where Ra is H or
alkyl;

M is Na, K, Li, Mg, Ca, Ag or Zn; and

R’ or R” are cyclic or acyclic alkyl,

wherein “substituted” refers to one or more substits, which are the same or different, each
replacing a hydrogen atom, wherein the one or raobstituents are selected from F, Cl, Br, |,
hydroxyl, amino, alkylamino, arylamino, dialkylansindiarylamino, cyano, nitro, mercapto,
oxo, thio, imino, formyl, carbamido, carbamyl, caxigl, thioureido, thiocyanato, sulfoamido,
sulfonylalkyl, sulfonylaryl, alkyl, alkenyl, alkoxymercaptoalkoxy, aryl, heteroaryl, cyclyl,
heterocyclyl, wherein alkyl, alkenyl, alkyloxy, &rfyeteroaryl, cyclyl, and heterocyclyl are
optionally substituted with alkyl, aryl, heteroarigalogen, hydroxyl, amino, mercapto, cyano,

nitro, oxo, thioxo, or imino.

6. A method of synthesizing a riluzole prodrugmprising a step of reacting a riluzole,
0O R

with CO,, C2COs and reacting the resulting compound Wit L9 wherein Lg is a
leaving group.
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7. A method of synthesizing a riluzole prodrugmprising a step of reacting a riluzole

with R", wherein Lg is a leaving group and whereisRH, or G-Cs alkyl.

8. A method of synthesizing a riluzole prodrugmprising a step of reacting a riluzole

0
O

Lg
with , Wherein Lg is a leaving group.

9. A method of synthesizing a riluzole prodrugmprising a step of reacting riluzole

OYO

with R
wherein R is H, alkyl or particularly ¢Cs alkyl; and

R? is alkyl, cycloalkyl, aryl, or heteroaryl, or haddkyl, which is substituted or
unsubstituted,

wherein “substituted” refers to one or more substits, which are the same or different, each
replacing a hydrogen atom, wherein the one or raobstituents are selected from F, Cl, Br, |,
hydroxyl, amino, alkylamino, arylamino, dialkylansindiarylamino, cyano, nitro, mercapto,
oxo, thio, imino, formyl, carbamido, carbamyl, caxll, thioureido, thiocyanato, sulfoamido,
sulfonylalkyl, sulfonylaryl, alkyl, alkenyl, alkoxymercaptoalkoxy, aryl, heteroaryl, cyclyl,
heterocyclyl, wherein alkyl, alkenyl, alkyloxy, arpeteroaryl, cyclyl, and heterocyclyl are
optionally substituted with alkyl, aryl, heteroarigalogen, hydroxyl, amino, mercapto, cyano,

nitro, oxo, thioxo, or imino.

10. A method of synthesizing a riluzole prodragmprising a step of reacting riluzole
with ((PhCHO).PO)O and sodium bis(trimethylsilyl)Jamide (NaHMDS) asubsequently
reacting the resulting compound with hydrogen:

F,CO s 1. (PhCH,0),P0),0, F5CO S>_
NaHMDS, NHPO.2
»—NH; e \C[ 7 3
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wherein R is alkyl, cycloalkyl, aryl, or heteroaryl, or haddkyl; N’ is a primary, secondary

and tertiary amine which is substituted or unsttil, or metal salts.
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