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The present invention is further directed to a process for_the preparation
of conpounds of formula (XX) O 11 -NHZ X OS Rs || R3 B NoweneerRe0p xx)
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Background of the Invention Epilepsy describes a condition in which a person
has recurrent seizures due to a chronic, underlying process. 5 Epilepsy
refers to a clinical pherakaeoundt hérthdakpveniiiafl e di sease entity, since

there are many forms and__cauises 7 SRi R 1nUh0ndadgbiabh il of epi | epsy

recurrent seizures due to a chronic, underlying process.

5 Epilepsy refers to a clinical phenomenon rather than a
single disease entity, since there are many forms and
causes of epilepsy. Using a definition of epilepsy as
two or more unprovoked seizures, the incidence of
epilepsy is estimated at approximately 0.3 to 0.5 percent

10 in different populations throughout the world, with the
prevalence of epilepsy estimated at 5 to 10 people per

1000.

An essential step in the evaluation and management
15 of a patient with a seizure is to determine the type of
seizure that has occurred. The main characteristic that
distinguishes the different categories of seizures is
whether the seizure activity is partial " (synonymous with
focal) or generalized.
20
Partial seizures are those in which the seizure
‘activity is restricted to discrete areas of the cerebral
cortex. If consciousness is fully preserved during the
seizure, the clinical manifestations are considered
25 relatively simple and the seizure is termed a simple-
partial seizure. If consciousness is impaired, the
seizure is termed a complex-partial seizure. An
important additional subgroup comprises those seizures
that begin as partial seizures and then spread diffusely
30 throughout the cortex, which are known as partial

seizures with secondary generalization.



two or nore unprovoked seizures, the incidence of epilepsy is estimated at
approxi mately 0.3 to 0.5 percent 10 in different popul ati ons3 Navernbgidd06t he
world, with the prevalence of epilepsy estimated at 5 to 10 peopl e per

1000. An essgnt ep in the evaluation and managenent ati ent
with a sei zu?@olb@?%t determ ne the type of seizure that h;‘gCTg‘fé%%F‘&%l. The
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seizure. |If consciousness is inpaired, the seizure is ter a
conpl e%- paasitaradeF2BEEOL A éFﬁRkﬁi%uﬂb%ﬁﬁﬁptﬁSﬁéPrgﬁbSY%ﬂ%gggﬁprises t hose
I L e T g o v
less abrupt onset and cessation, and more obvious motor
signs that may include focal or lateralizing features.
Generalized Tonic-clonic or grand mal seizures, the main
10 type of generalized seizures, are characterized by abrupt
onset, without warning. The initial phase of the seizure
is usually tonic contraction of muscles, impaired
respiration, a marked enhancement of sympathetic tone
leading to increased heart rate, blood pressure, and
15 pupillary size. After 10-20 s, the tonic phase of the
seizure typically evolves into the clonic phase, produced
by the superimposition of periods of muscle relaxation on
the tonic muscle contraction. The periods of relaxation
progressively increase until the end of the ictal phase,
20 which usually lasts no more than 1 min. The postictal
. phase is characterized by unresponsiveness, muscular
flaccidity, and excessive salivation that can cause
stridorous breathing and partial airway obstruction.
Atonic seizures are characterized by sudden loss of
25 postural muscle tone lasting 1-2 s. Consciousness is
briefly impaired, but there is usually no postictal
confusion. Myoclonic seizures are characterized by a
sudden and brief muscle contraction that may involve one
part of the body or the entire body.

30 (www.harrisonsonline.com, March 29, 2001)

U. S. Patent No. 4,513,006 discloses a class of

novel anti-epileptic compounds. One of these compounds,

3



seizures with secondary generalization. 2 13 Novenber 2006 WO 03/ 09%8&6
PCT1US03114796 Ceneralized seizures involve diffuse regi ons! 3gNoygmber n
simultaneously in a bilaterally synmretric fashion. Absence or petit nal

sei zures ar 32{3@?@1%%5%6” zed by sudden, brief |apses of CO”%%:rﬁ}éﬁﬂ%?c wi t hout

|l oss of 5 p ontrol. Atypical absence seizures typica I'ncl ude a

| onger duration_in the | apse of cqnsciousnegs. Mtsonset and
cessation,2réﬁérﬁDPéSOBVi(BU‘geW]tﬁt%Yéi"é%Eet)h tDn%/&?%Dc?{%e focal or

| ateral i zig@gffa?@tgr,eﬁnowﬁeagrtad,ﬂlzleﬂnaMi tra¢l beea demgnaindabed Iei zures, the
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contracti on, .of ] LADaLf efs hSsRiHeMEpYN 4 na t sk g eabaptenent  of
synpat hetiacdjtuéqr(fjepﬁlgeggﬁer]iﬂggyo J|"éng:r eased hearp?nr ate, bl ood giess re, and 15
pupi | | &ry sideompfliesr ph@t26lsseimere ok %ﬁ?&é’élaéﬂih’hgengﬁ tFe%typical ly
evol ves into the clani hase, o pLOdpCEE.. by the gappeli NROgi tion of periods
of nuscl e TEt&XAT o(ﬁ‘flo%a%?ﬁg't%h‘?b MSCl e contract i ogr/;. The peri ods of
rel axati orReife, L.D. Kramer, G.. Pledger, R.M. Karim, et al.,

- Epilepsia, 36 (S4) 33, (1995); S.K. Sachdeo, R.C.

Sachdeo, R.A. Reife, P. Lim and G. Pledger, Epilepsia, 36

10 (s4) 33, (1985)})).

Brief Summary of the Invention

The present invention relates to novel compounds of

the formula (I)

0 R!
v
X O——-S—N\
RS " i R2
15 rR® R (1)

wherein

X is selected from CH, or O;

R' is selected from the group consisting of hydrogen,
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl,

20 cycloalkenyl, aryl, aralkyl, heteroaryl, heteroaryl-
alkyl, heterocycloalkyl, heterocycloalkyl-alkyl,
alkoxycarbonylalkyl, - (Cz.salkyl)-0-C(O)-(alkyl), -C(O)-R®,

- -C(0) - (alkyl) -0- (alkyl), alkoxycarbonyl, aryloxycarbonyl,
aralkyloxycarbonyl, -Si(R'®) (0-;R')2, -SO,R'? and SEM;

25 wherein the alkyl, cycloalkyl, aryl, heterocaryl or
heterocycloalkyl group, whether alone or as part of the R
substituent group, is optionally substituted with one or

more substituents independently selected from halogen,



progressively increase until the end of the ictal phase, 20 which usually
lasts no nore than 1 min. The postictal .phase is charactel? Nogember 2006
unr esponsi veness, nuscular flaccidity, and excessive salivation that can

cause stri reathing and partial airway obstruction, oni ¢ sei zures
are charact g’%%@" f/ sudden | oss of 25 postural nuscle tonEC@%W%é"“l-z S.

Consciousness is briefly inpai.red,, but t i | e post i ct al
conf usi onhYF@‘;?‘B{EYon?%ﬂ%%?fg'uragg‘y&r’ea%f‘fg?igétgﬁlgé y é sudden ‘and bri ef
nuscl e cogl kgehindfio} hafaTByl drivel, veriore opacyand; the body or the entire

body. 30 (www. harrisonsonline.com March 29, 2001) U S. Patent No.
4,513,006 discloses a class of novel anti-epileptic conpounds. One of these

conpounds, 3 %3 Novenheh «408¢omV\One3§08US SEorRTEHINIG A yElroxy
2,3:4,5-bis-0O(1-net hyl et hyl i dene)-(3-D-fruct og¥r aﬁose J._sul famate, known as
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and compl Sekar  FEPLERERGHR | REPEY Ryathy P Ak IR EPYaR YRR StTPLE ©
heteroaryl, heteroaryl-alkyl, heterocycloalkyl,
heterocycloalkylalkyl, alkoxycarbonylalkyl, —(C}aalkyl)—,
0-C(0) - (alkyl), -C(0)=-R®, -C(0O)-(alkyl)-O-(alkyl),

10 alkoxycarbonyl, aryloxycarbonyl, aralkyloxycarbonyl, -
C(0)0-8i(RY)3, -8i(R™¥) (0o1R*)2, -SORY, -P(=0) (R*), and
SEM;

wherein the alkyl, cycloalkyl, aryl, aralkyl,
heteroaryl or heterocycloalkyl group, whether alone or as

15 part of the R® substituent group, is optionally
substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy,
aryl, aralkyl, amino, alkylamino, dialkylamino, nitro ox
cyano;

20 '

wherein each R’ ié independently selected from alkyl,
aryl, aralkyl or heteroaryl; wherein the alkyl, axyl or
hetercaryl group, whether alone or as part of an R’
substituent group, is optionally substituted with one or

25 more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R*® is independently selected from
30 hydrogen, alkyl, aryl or aralkyl; wherein the alkyl or
aryl group, whether alone or as part of an R'® substituent
group, is optionally substituted with one or more

substituents independently selected from halogen,

5



seizures (E. Faught, B.J. Wlder, RE Ransey, R A | Reife, L.D. Kraner, )
Pledger, RM Karim et al., Epilepsia, 36 (S4) 33, (1995) K. Sa

R C. Sachdeo, R A Reife, P. Limand G Pl edger, Epilepsi a13§8 %Ber?@% 33,
(1995)). Brief Summary of the Invention The present invention relates to

novel compowad3esless the formula (1) 0 RL X OS-N R e R3 pdrnsedndholk 15 5
R4 (I) wherein Xis selected fromCH2 or 0; Rl is selected fromthe group

consi sti ngyaicohydregﬂﬁbxy,alédyiyl ,aIal&L@mydy,, at’ki/nydtraldyicll oFAMAC,
cycl oal kyl - al kyl Cil?ﬁ a ?I g%@ het eroaryl, heteroaryl -
al kyl , hetaé?‘éfé%‘l”a%r k‘ﬁ/ clnd‘gl yIO afk al koxycar bonyI al kyl ,
-(C2- 8a|ky|) O C(O-(al kyl), C(O) R9, -C(O-(alkyl)-0-(alkyl),
al koxycar bonyl, aryl oxycarhb aral k carb -Si (R10 O0_1R11) 2,
-SCQng and éENheern gach O'Eyls 1ndepeg’e Yy se gkéd §ro& ) (Qo_ )
5 alkyl, aryl or aralkyl; wherein the alkyl or aryl group,
whether alone or as part of an R substituent group, is
optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy,
alkyl, alkoxy, alkoxycarbonyl, aryl, aralkyl, amino,

10 alkylamino, dialkylamino, nitro or cyano;

wherein each R*? is independently selected from
amino, alkylamino, dialkylamino, alkyl, aryl, aralkyl or
heteroaryl; wherein the alkyl, aryl or heterocaryl groups,

15 whether alone or as part of an R'? substituent group, is
optionally substituted with one or more substituents
independently selected from halogen, trifluoromethyl,
trifluoromethoxy, alkyl, alkoxy, nitro, amino,
alkylamino, dialkylamino, alkylcarbonylamino,

20 arylcarbonylamino, aralkylcarbonylamino, aryl,
heteroaryl, benzenesulfonyl or phenoxy; wherein the
phenoxy group is optionally substituted with one or more
substituents independently selected from halogen, alkyl,
alkoxy or nitro;

25

wherein each R™ is independently selected from
alkyl, alkoxy, aryl, aryloxy, aralkyl or aralkyloxy;
wherein the alkyl or aryl group, whether alone or as part
of an R*® substituent group, is optionally substituted

30 with one or more substituents independently selected from
halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,

amino, alkylamino, dialkylamino, nitro or cyano;



25 wherein the al kyl, cycloal kyl, aryl, heteroaryl or heterocycl oal kyl
group, whether alone or as part of the RL substituent grougd3 Noveorber 2008 | y
substituted with one or nore substituents independently selected from

hal ogen, ig &g g@?e 2006 WD 03/097656 PCT/ US03/ 14796 hﬁgrox carboxy,
al kyl, al ko ?9? aral kyl, am no, al kylam no, dialkyla ¥4t or

cyano; R2 s Setggtgg ;/t&lmélhelgr eSGURANLBBL Y ok © al k.

al koxy, al kenyl” cl 63l k cyc kyl, cycl oal kenyl, aryl,
aryl oxy, anakiyl arﬂabi(yéﬁa@mylhenmmwrthehetbybamylanastkygroup,

het I kyl, het | oal kyl al kyl , 14l k : C2- sal kyl
0 00 - {aMRPEer. el epere: SHyE AT R (AERYILohb 8T Rokyeafboryt -
aryl oxyca O%Q%alﬁifahtiﬂ;\@%&’@@é@%h}ﬁh m&o&oinofh%ubﬁfﬁu@?ts Si (R10)
(00-1811) 0 R13) 2 and wherei n_the al kyl,

cycl oaBkylindepgndent avkgelec e@%&ﬂ;ﬂayﬂgeﬁetEY EQEY 0af R oup, whet her

al one or 8,035 QAKL.O! kb1 Roasuihef) [ ubiihogr auRy14siap] 1 Onal Iy substi tuted
wi th one or e Su i tuehts |ndependent y

dialkylamino, nitro or cyano;

alternatively, R* and R? are taken together with the

10 N atom to which they are bound to form a heteroaryl or
heterocycloalkyl group; wherein the hetercaryl or
heterocycloalkyl group is optionally substituted with one
or more substituents independently selected from halogen,
hydroxy, carboxy, oxo, alkyl, alkoxy, aryl, aralkyl,

15 amino, alkylamino, dialkylamino, nitro, cyano, -C{(=NH) -
amino, -C(=NH)alkylamino or -C(=NH)-dialkylamino; wherein
the aryl substiutent is optionally substituted with one
or more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

20 alkylamino, dialkylamino, nitro, cyano, -C(=NH)-amino, -
C(=NH) -alkylamino or -C(=NH)-dialkylamino; wherein the -
C(=NH) ~amino, -C(=NH)-alkylamino or -C(=NH)-dialkylamino
group ig bound to a nitrogen or carbon atom on the aryl,
heterocaryl or heterocycloalkyl; and wherein no more than

25 one -C(=NH)-amino, -C(=NH)-alkylamino or -C(=NH) -
dialkylamino group is bound to the aryl, heterocaryl or

. heterocycloalkyl;

alternatively R' and R® are taken together with the
30 nitrogen atom to which they are bound to form -N=C(R');;
wherein each R™ ig independently selected from
hydrogen, cycloalkyl, alkyl, dialkylamino, aryl or
aralkyl; wherein the alkyl, cycloalkyl or aryl group,

7



sel ected from hal ogen, hydroxy, carboxy, al kyl , al koxy, aFyI , aral kyl,

am no, al kylam no, dial kylam no, nitro or cyano; 20 wherein ch |

i ndependent|ly selected fromal kyl, aryl, aralkyl or het eroé?;?/\f%;ve%ﬁgrrie@g t he
al kyl, aryl or heteroaryl group, whether alone or as part of an R9

substi t uent way &We76s6 S Optionally substituted with one or 2pcHes®/1479
substituents independently sel ected from hal ogen, hydroxy, carboxy, alkyl,

al koxy, aljaxyear bosyd . c@rad .pardt K h, REMsnbstakkghingnoppdi ¢ kyl ani no,
nitro or cyan ; wherein each R10 s independentl% seil_q:c&ee&%rom 30
hydr ogen, opithRphaldy ysulst Braled Witthang Rt R8T SI Ry o1 "ATYT group, whet her

al one or as jpar Pe SURS L4 Hal ogeal PhydBoRp] | emebdyy substi t ut ed
wi th one &Pd%g?édgéﬁggt%ueent s independently sel ected from hal ogen, 5 13

Novenmber 20061, WSLREXPO78EBL PCIrAIS0Y 11 &TBOny B 6XY2MER? boxy, al Kyl , al koxy,
aryl, aral kyl m no al kyl amgin | al LRO it Déasass Wherein
avrdfeRfen Fy e (g f prevatoacenat ae pee

each RP1 i sel ect
R™ is selected from the group consisting of hydrogen and

alkyl;
alternatively, two R* groups are taken together with
the carbon atom to which they are bound to form a

10 heterocycloalkyl group of the formula
RZO

SN

0-1

wherein R?*® is Iower alkyl;

R}, RY, R® and R® are each independently selected from
15 hydrogen or lower alkyl and, when X is CHz, R® and R® may
be alkene groups joined to form a benzene ring and, when
X is 0, R® and R* and/or R® and R® together may be a

methylenedioxy group of the formula:
R’ 08

20 wherein R’ and R® are the same or different and are
hydrogen, lower alkyl or are alkyl and are joined to form

a cyclopentyl or cyclohexyl ring;

provided that when R is alkyl, R? is other than
25 alkyl;



5 al kyl, aryl or aral kyl; wherein the alkyl or aryl group, whether alone or
as part of an R' substituent group, is optionally substituted with one or
nore substituents independently selected from hal ogen, hydrléﬂf?VeEfé)ﬁbZﬁ@ﬁ,

al kyl, al koxy, al koxycarbonyl, aryl, aralkyl, amno, 10 al kyl am no,

di al kyl am nowo es/dovegds or cyano; wherein each R12 is i ndependFe{‘/bgmzlglpgct ed
from am no, al kylam no, dial kylam no, alkyl, aryl, aral kyl “or et’eroaryl ;
wher ei n the al grborideydl farthetetnat What aipss Apdnbgémerraligne or as part of
an R12 substituent groug IS ogii onal I}}/ substiéut d with one or nore

subst i t uerftde% kdePeAdENty ymSEPELEREPIHOm PRESYen, PERAYE uBF onet hy! |
trifluoroneisuyaldhiyl, al koxy, nitro, amno, alkylamno, dialkylam no,

al kyl car bonyl anino, "~ 20 aryl carbonyl am no, aral kyl carbonyl ami no, aryl,

heteroaryl, be®zrewaders suyFher phakdXyanghBr efhen Haksie¥eBptesup is
optionally it ut Lih ?{v%,ﬁ's u i adepepdent |y sel ect ed
from hgsl og%%pgheyﬁﬁﬁqg%%xf}gg@ %’{Stvpigfcq& e%lgiten%gg%ﬁ R%38| S 1 ndependently
sel ect ed ftlem ialikdpkzplsllkoxy, aryl, aryloxy, aral kyl or aral kyl oxy; '
provided further that when X is 0, R® and R?® are
taken together to form a methylenedioxy group of the

formula:
R’ o?{

R* and R® are taken together to form a methylenedioxy

10

group of the formula:

X

wherein R’ and R® in each instance are each methyl,
15 and R* is hydrogen then R? is other than
isopropylsulfonyl, 4-(N-benzyl)-piperidinyl or 4-pyridyl;

or a pharmaceutically acceptable salt thereof.

Illustrative of the invention is a pharmaceutical
20 composition comprising any of the compounds described

herein and a pharmaceutically acceptable carrier.

Exemplifying the invention is a pharmaceutical
composition made by combining any of the compounds
25 described herein and a pharmaceutically acceptable

carrier.



wherein the al kyl or aryl group, whether alone or as part of an R13
substituent group, is optionally substituted 30 with one or re
substituents i ndependently selected from hal ogen, hydroxy, lgoéﬂ%wera@%l ,
al koxy, aryl, aralkyl, am no, alkylamno, dialkylamno, nitro or cyano; 6
13 Novenber w@0097640 03/ 097656 PCT/ 7JS03/ 14796 wherei n eac!ilclﬁ%éoi/ﬁ "

i ndependently selected from alkyl, aryl or aral kyl; wherein the ﬁ(yl

aryl group, wretksampllenefothasipashtidn ares B3 provkski foenmakingp, IS
optionally suybstituted with one or. nore substituents,h5.,i ndependently

sel ect ed 3 GHIEIAGEET LRy d BT OS¢ b BRXGP™P KIS CSF‘% Ry9aPYY , %hr al kyl ,

am no, al kyherddipourdisakiepanbea, hetéi® £Hid Gy pharmakeatnabiyvely, Rl and R2
are taken together with the 10 N atomto which they are bound to forma

het er oar yl 2&7ePUFEr G&FEIL6EI-kyl group; wherein the heteroaryl or

het erogycl oal kyl group is optionally substituted with one or nore

substituents independently selected from hal ogen, hydroxy, carboxy, oxo,

al kyl, al koxy, Trilystratdangykhelbnuennion alkyd meithod dfakkgbbbigo, nitro,

cyano, 'cxéﬁﬁﬁépsy comprising administering to a subject in need
thereof a therapeutically effective amount of any of the
compounds or pharmaceutical compositions described

10 herein.

Illustrative of the invention is the use of the
compounds described herein in the preparation of a
medicament for treating epilepsy in a subject in need

15 thereof.

The present invention is further directed to a

process for the preparation of a compound of formula (XX)

0
]
X O—S—NH,
RS i
g O
RS R* (XX)

20 wherein
X is selected from CH, or 0;
R3, R*, R5 and R are each independently selected from
hydrogen or lower alkyl and, when X is CH2, R5 and R¢ may

be alkene groups joined to form a benzene ring and, when

25 X is O, R3? and R* and/or R® and RS together may be a

methylenedioxy group of the formula:

R O- ;
R2<O’Z§
10



am no, -C(=NH)al kyl am no or -C(=NH)-di al kyl am no; wherein the aryl
substiutent is optionally substituted with one or nore sub ?ll\tJ uen 200,
i ndependent|y sel ected from hal ogen, hydroxy, carboxy, al kj Qe 99 a?ryl
aral kyl, am no, 20 al kyl am no, dial kylam no, nitro, cyan, -C(=NH)-am no, -
C(=NH) - al ky w3766 - C(=NH) - di al kyl am no; wherein the - Cﬁcﬂﬁgoﬁmﬁo
-C(=NH)-al kylam no or -C(=NH)-dial kylam no group is bound to a nitrogen or
carbon at om onwh&ge i YR7, andeReraes \daner dretiéffeyehbabkgl arand wherei n no
nore than 25 one -C(=NH)-am no, -C(=NH)-al kylam no, oy N';_!) di al kyl am no
group i s bwdndgen. t h@w%ﬁyallk}rﬂet%’r G&eypl ¥l ﬁ’é‘?e?‘%%yl:‘?’&éﬁqg&l & fer nati vel y

R and R2 arg] ﬁé%?%gg % Pk lh_eflnéo nitrogen atomto whi ch they are

bound to fo erein each R14 is independently selected from
hydr ogen, cycl oal kyﬂ:hammutxﬂadm&yla&ﬁﬁn‘éabh?wa%? thergadn ; wherein the

al kyl, _cycl oal kyl ggprgE 1097656
PCT/ U553/ 14796° %@?ﬁ% %1 one or nz?s;pgfr%t 0 su sélqllcjﬁént group, is

optionally substituted with one or nore stﬁstltuents
\

O/ \\o

R® R (13)
wherein
X is selected from CH; or O:
R'? is selected from the group consisting of
10 hydrogen, substituted ethyl, alkenyl (wherein the double
bond of the alkenyl group is directly bound to or one
carbon atom removed from the nitrogen), cycloalkenyl
(wherein the double bond of the cycloalkenyl group is
directly bound to or one carbon atom removed from the
15 nitrogen), heteroaryl-Cialkyl, heterocycloalkyl-C;alkyl,
alkoxycarbonylCsalkyl, -C(0)-R?, -C(0)-(alkyl)-O-(alkyl),
alkoxycarbonyl, aryloxycarbonyl, benzyloxycarbonyl, -
Si(R') (0p-1R'™);, and SEM;
wherein the substituents on the ethyl group are one
20 or more substituents independently selected from halogen,
carboxy, amino, alkylamino, dialkylamino, nitro or cyano;
wherein the alkyl, benzyl, heteroaryl or
heterocycloalkyl group, whether alone or as part of the R!
substituent group, is optionally substituted with one or
25 more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano;

11



I ndependent |y sel ected from hal ogen, hydroxy, carboxy, alkyl, alkoxy, aryl,
aral kyl, amino, alkylanino, 5 dialkylamno, nitro or cyano; 1pNuctder 2dust at
| east one R14 is selected fromthe group consisting of hydrogen and al kyl;
al ternati velgp oslpdRsfR14 groups are taken together with the carbon atomto

whi ch they are bound to forma 10 heterocycl oal kyl group ofCTH&3f1$PAul a R20

N al wherein 0..s_l I : R re-each i ndependently
sel ected from ﬁ%Slf%ya?%g%egrgo%ﬁealﬁéupagaﬁgg ggr@ :ng CH2, R5 and R6 may
be al kenesgbstpsuted nechyl, fadkanylbdwhereini tige adoyblddsondX dfs 0, R3 and R4

and/or 75, gnd, SReLonciinl. By Jie 2! ileacgh oy rovh gl e for il a7
| ower al kykmétredr £réth kihe ailict@Rn)Ql Boe1balkenyl awierdiapaiieyl or cycl ohexyl
ring: double bond of the cycloalkenyl group is directly bound
to or one carbon atom removed from the nitrogen),
benzyloxy, heteroaryl-Cialkyl, heterocycloalkyl-C;alkyl,
alkoxycarbonylCzalkyl, -C(0)-R’®, -C(O)-(alkyl)-0-(alkyl),
alkoxycarbonyl, aryloxycarbonyl, benzyloxycarbonyl, -
10 C(0)0-Si(RY)s, =-8i(R) (0p-1R™)2, -P(=0) (R*®), and SEM;
wherein the substituents on the ethyl group are one
or more substituents independently selected from halogen,
carboxy, amino, alkylamino, dialkylamino, nitro or cyano;
wherein the alkyl, benzyl, heterocaryl or
15 heterocycloalkyl group, whether alone or as part of the R?
substituent group, is optionally substituted with one or
more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,
alkylamino, dialkylamino, nitro or cyano;
20
wherein each R’ is independently selected from alkyl,
aryl, aralkyl or heterocaryl; wherein the alkyl, aryl or
heteroaryl group, whether alone or as part of an R’
substituent group, is optionally substituted with one or
25 more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R is independently selected from
30 hydrogen, alkyl, aryl or aralkyl; wherein the alkyl or
aryl group, whether alone or as part of an R substituent
group, is optionally substituted with one or more

substituents independently selected from halogen,

12



provi ded that when Rl is alkyl, R2 is other than 25 alkyl; 8 13 Novenber
2006 WD 03/097656 PCT/ US03/ 14796 provided further that me{]%gl S h%drogen,
R2 is other than al kyl, methylcarbonyl, phenyl, benzyl or P%&%I Q%;
provided further that Rl and R2 when taken together 5 with the nitrogen
atom to whi¥R3pgséar e bound is other than imdazolyl; prm{,[ﬁ;gfi,lj7%rther
that when X is 0, R2 and R3 are taken together to form a nethyl enedi oxy
group of hphdroxywr maxhody?, @1kyX8 a0kExp, Rirphd Rmlkyd ,t @rdmot,0oget her to form
the formula; R?,0c'  R8/VWO 5A' wherein R7 and

Re i cachiirErting SHbdyariern, fitfo & Srdno,
wherein each R'™ is independently selected from
5 alkyl, aryl or aralkyl; wherein the alkyl or aryl group,
whether alone or as part of an R substituent group, is
optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy,
alkyl, alkoxy, alkoxycarbonyl, aryl, aralkyl, amino,

10 alkylamino, dialkylamino, nitro or cyano;

wherein each R is independently selected from
alkyl, alkoxy, aryl, aryloxy, aralkyl or aralkyloxy;
wherein the alkyl or aryl group, whether alone or as part
15 of an R'® substituent group, is optionally substituted
with one or more substituents independently selected from
halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,

amino, alkylamino, dialkylamino, nitro or cyano;

20 wherein each R'” is independently selected from
alkyl, aryl or aralkyl; wherein the alkyl or aryl group,
whether alone or as part of an RY substituent group, is
optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy,

25 alkyl, alkoxy, aryl, aralkyl, amino, alkylamino,

dialkylamino, nitro or cyano;
alternatively R'® and R?*® are taken together with the

nitrogen atom to which they are bound to form a group of

30 the formula

13



15 and Rl is hydrogen then R2 is other than isopropylsulfonyl,

4- (N-benzyl ) -pi peridinyl or 4-pyridyl; or a pharnaceutlcall¥ acceptable sal t
thereof. Illustrative of the invention is a pharmaceuti cal V@@ dgmﬁlon
conprising any of the conpounds described herein and a pharnaceutlcally
accept abl e W&a3iogr656 Exenplifying the invention is a pharm%ﬂ?g

conposi tion nmade by conbi ning any of the conpounds 25 descri hereln and a
pharmaceutically acceptable carrid. 9 13 Novenber 2006 WD 03/097656

PCTI US03/ 14796 An exanple of the in entu@ﬁhh§ a process for nmaking a
pharmaceutical conposition co onbi ning any of the conpounds

descri bed herein and a pharnaggutmcall acceptable carrier. 5 Illustrating
the invention is a nethod of treati %pilepsy conprising admnistering to
a subject in need thereof a therapgutically effective anount of any of the
conpounds or pharmaceutical conposi@ions desgri bed

wherein n is an integer from 1 to 3; and wherein
each R is independently selected from the group
consisting of halogen, hydroxy, carboxy, alkyl, alkoxy,
5 aryl, aralkyl, amino, alkylamino, dialkylamino, nitro and
cyano;
alternatively two R'® groups are taken together with
the carbon atoms to which they are bound to form a phenyl
ring; wherein the phenyl ring is optionally substituted
10 with one or more substituents independently selected from
halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,

amino, alkylamino, dialkylamino, nitro or cyano;

alternatively R and R** are taken together with the
15 nitrogen atom to which they are bound to form -N=C(R),;
wherein each R is independently selected from
hydrogen, dialkylamino, alkyl, cycloalkyl, aryl or
aralkyl; wherein the alkyl, cycloalkyl or aryl group,
whether alone or as part of an R™ substituent group, is
20 optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy,
alkyl, alkoxy, aryl, aralkyl, amino, alkylamino,
dialkylamino, nitro or cyano;
provided that at least one R™ is selected from the
25 group comnsisting of hydrogen and alkyl;
alternatively, two R'* groups are taken together with
the carbon atom to which they are bound to form a

heterocycloalkyl group of the formula

14



10 herein. Illustrative of the invention is the use of the conpounds

descri bed herein in the preparation of a nedicanent for treating epilepsy
in a subject in need 15 thereof. The present invention is ﬂ%ﬁﬁﬁ@ﬂﬁ8¥? ed
to a process for the preparation of a conpound of formula (XX) O 11 -NH2
X OS Re | WORIBS6RS R4 (XX) 20 wherein X is selected frgg}%ﬂ; 0; RS,
R4, RS and R6 are each i ndependently selected from hydrogen or Tower alkyl
and, when X is CH2, RS and R6 may be g2kene groups joined to forma benzene
ring and, when 25 X is 0, R3 and R4 apd/or RS and R6 together may be a

met hyl enedi oxy group of the fornukd&:

0-1

wherein R?® is lower alkyl;

R?*, R*, R’ and R® are each independently selected from
5 hydrogen or lower alkyl and, when X is CHz, R® and R® may
be alkene groups joined to form a benzene ring and, when
X is 0, R® and R* and/or R® and R® together may be a

methylenedioxy group of the formula:
R’ 075
R® O’z‘?

10 wherein R’ and R® are same or different and are
hydrogen, lower alkyl or are alkyl and are joined to form
a cyclopentyl or cyclohexyl ring;
or a pharmaceutically acceptable salt thereof;
under de-protection conditions, to yield the

15 corresponding compound of formula (XX).

The present invention is further directed to a
product prepared according to any of the processes
described herein.

20

Detailed Description of the Invention

The present invention is directed to a compound of

formula (I)

15



R 8 O 10 13 Novenber 2006 WD 03/097656 PCTI US03/ 14796 wherein R and R8 are
sane or different and are hydrogen, |ower al kyl or are al ky} Nawemde2gogi ned
to form a cyclopentyl or cyclohexyl ring; or a pharnaceutically acceptable
salt thereo{y, rising, reacting a conpound of formula (Ij) Ra ,NR2a
S0 Rs X CDGVOI%%&%&T& (1j) wherein X is selected from CHCHES14M$ a i s

sel ected fromthe group consisting of 10 hydrogen, substituted ethyl,

al kenyl (wherein the double bond of the™al kenyl group is directly bound to
or one carbon atomrenoved fromthe Q tr/ el@’ cycl oal kenyl

X S
O/ \\o

R® ()
RS R*

wherein R, R?, R?®, R*, R°, R® and X are as previously

RB

defined, useful for the treatment of epilepsy.

5 In an embodiment of the present invention is a

compound of the formula (I)

O R
X (3———%-—h(
R6 " g 2
R® R (1)
wherein
X is selected from CH; or O;
10 R! is selected from the group consisting of hydrogen,

alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl,
cycloalkenyl, aryl, aralkyl, heterocaryl, heterocaryl-
alkyl, heterocycloalkyl, heterocycloalkyl-alkyl,
alkoxycarbonylalkyl, -(C,.salkyl)-0-C(0)-(alkyl), -C(0)-R?,
15 -C(0)-(alkyl)-0-(alkyl), alkoxycarbonyl, aryloxycarbonyl,
aralkyloxycarbonyl, -Si(R'®) (0s.1R™)2, -SO,R'? and SEM;
wherein the alkyl, cycloalkyl, aryl, heteroaryl or
heterocycloalkyl group, whether alone or as part of the R!
substituent group, is optionally substituted with one or
20 more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano;

16



(wherein the doubl e bond of the cycloal kenyl group is direcilTy bound to or

one carbon atomrenoved fromthe 15 nitrogen), heteroaryl-d al kyl,

het er ocycl oal kyl - Clal kyl , al koxycar bonyl C2al kyl, -C(O)-R9, 13 November 2006
-C(O-(alkyl)-0O(al kyl), al koxycarbonyl, aryloxycarbonyl,

benzyl oxycammesyi6s¢ Si (R10) (O _1R11) 2, and SEM wherei Np é.p/ﬁ ‘ﬁ 9 tituents
on the ethyl group are one 20 or nore substltuents | ndepende P a &l ect ed

from hal ogen, rTaLLA%YecRBENErcAl Kuéa@w@ dyr@lllgxellﬁ@ a@ hg}a%ﬁyor cyano;
wherein the al kyl, benzyl, heteroaryl het er ocycl oal glr oup, whet her
C|

al one or askphr taldforhe ﬁii‘iené’l}bstallmﬁﬂ g?b@lkpall?ﬂoptq}fsﬂﬂ ¥ydubsti t ut ed
hydrowy. i baiy A a Yoy s oT T L ar Dl I L A noc
dlalkylanhﬁb¢r¢¢IYl)(heugnﬂarylkﬁlkglNohehtE@CY§KHB1KMQ,03/097656
cthyl > al ersro s i do B RO B P e e ai r ety
bound to orcoDE- CHlkydan at-(ﬂmo)r-ezﬁpved(cbromm&ya)mot—r(agklsrl) Cycl oal kenyl
(wherein g?ﬁoxycarbonyl aryloxycarbonyl, aralkyloxycarbonyl, -
C(0)0-Si(RY)3, -Si(R'®) (0g-1R™)2, -SO;R'?, -P(=0) (R*®); and
SEM;
10 wherein the alkyl, cycloalkyl, aryl, aralkyl,
heterocaryl or heterocycloalkyl group, whether alone or as
part of the R? substituent group, is optionally
substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy,
15 aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or

cyano;

wherein each R’ is independently selected from alkyl,
aryl or aralkyl; wherein the alkyl or aryl group, whether
20 alone or as part of an R’ substituent group, is optionally
substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy,
alkoxycarbonyl, aryl, aralkyl, amino, alkylamino,
dialkylamino, nitro or cyano;
25
wherein each R is independently selected from
hydrogen, alkyl, aryl or aralkyl; wherein the alkyl or
aryl group, whether alone or as part of an R!® substituent
group, is optionally substituted with one or more
30 substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano;

17



5 doubl e bond of the cycloal kenyl group is directly bound to or one carbon
atomrenoved fromthe nitrogen), benzyl oxy, heteroaryl-Clal k%,

het er ocycl oal kyl - Clal kyl , al koxycar bonyl c2al kyl, -C(O) -R9, 13 November 2006
-C(O-(alkyl)-0O(al kyl), al koxycarbonyl, aryloxycarbonyl,

benzyl oxycaMsoiw76sé 10 C (O O Si (R17) 3, -Si (R10) (Q0_ lﬁ_}% 0%] 4 P ( o)
(R13) 2 and SEM wherein the substituents on the ethyl group % d48he

nore substi t ueiHerdindependait lis i@xﬁ@@bﬁdeﬁﬁméédéwﬁéﬁ fré boxy, am no,
al kyl am no di al kyl.am no, nitro or cyano; erein the al kyl, benzyl,

het er oar y# gyl ) mepdy é’troé?@ilbxflkywh@?%’cfb Eighalderl SFoAEYAr 9ESUPart of the R2
subst | {Ueh GRS 0Pl BNBBLY 5EDS ! Sl 101d0e foyDg SUDSL Luent s

i ndependently sel ected from hal ogen, hydroxy, carboxy, alKyl, al koxy, aryl,
aral kyl , eptimallyl lepbsriitgtedi unkylmmr mane gupstdgurots20 wherein each

RY 1S d ﬁﬂc?%%{# 'r%lﬁfels%‘ite‘%@ﬁet g%ﬂ' K%{iogﬁerf” ﬂy&x%?«?ék)éh ghypeteroaryl;

wher ei n t roary alone“ br as part of an
RO substalkgnt agﬂ«wqy,, lad kopticanhbhyl s Hastli t wred kyilt, hamteo@r 25 nore

Z:Jllzzilyt ugﬂgi]s i ndegen%entlgl SP%Il%gt, eglél[é)ngrhacly% en, hydroxy, carboxy, alKkyl,

wherein each R is independently selected from
10 alkyl, aryl, aralkyl or heteroaryl; wherein the alkyl,
aryl or heterocaryl groups, whether alone or as part of an
R* substituent group, is optionally substituted with one
or more substituents independently selected from halogen,
trifluoromethyl, trifluoromethoxy, alkyl, alkoxy, nitro,
15 alkylcarbonylamino, arylcarbonylamino,
aralkylcarbonylamino, aryl, benzenesulfonyl or phenoxy;
wherein the phenoxy group is optionally substituted with
one or more substituents independently selected from
halogen, alkyl, alkoxy or nitro;
20
wherein each R is independently selected from
alkyl, alkoxy, aryl, aryloxy, aralkyl or aralkyloxy;
wherein the alkyl or aryl group, whether alone or as part
of an R*? substituent group, is optionally substituted
25 with one or more substituents independently selected from
halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,

amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'” is independently selected from
30 alkyl, aryl or aralkyl; wherein the alkyl or aryl group,
whether alone or as part of ‘an R'’ substituent group, is
optionally substituted with one or more substituents

independently selected from halogen, hydroxy, carboxy,

18



aral kyl, amino, alkylamno, dialkylamno, nitro or cyano, wherein each RIO

I s i ndependently selected from 30 hydrogen, alkyl, aryl or aral kyl; wherein
or aryl group, whether alone or as part of an R1D3 deyembern 2006
group, is optionally substituted with one or nore substituents
I ndependent WP 8®bmss ed from hal ogen, 12 13 Novenber 2006 /9&&9?%?56
PCTNS03/ 14796 hydr oxy, carboxy, al kyl, al koxy, aryl, aral kyl', "am
al kyl am nalkgll aldkWcay, n@ryili,t beadkyTy aadinoherlaiyl sedel, R ' 1 i s i ndependently

t he al kyl

sel ected

fro al kyl, aryl or aral kyl; wherein the al kyl or aryl
whet her aﬁbﬁg%gF“H§%baFFt6P g% RY?RSubstituent group, is optionally

no,

group,

substituted with one or nore substituents independently selected from

hal ogen,

hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,

anmi no, 10 al kyakfimst igiedvky Ranrid R nprpotaker yeeretigremeith &deh
i nde degt I . PI-1 s ; al kyl or
' p?/ef“ R é&’%ﬁeéoe%ﬁ%ﬁ t‘?{é}zzy?krgykou k@a(yfoﬁﬁ\%qhe%ewogﬁl gkal ky

aral k

oXY;

erein the a or “aryl group,

an R13 substéremmtlapldnyd, drouppt whanely sheddttancedyl or

10

15

20

25

30

heterocycloalkyl group is optionally substituted with one
or more substituents independently selected from halogen,
hydroxy, carboxy, oxo, alkyl, alkoxy, aryl, aralkyl,
amino, alkylamino, dialkylamino, nitro, cyano, -C(=NH) -
amino, -C(=NH)alkylamino or -C(=NH)-dialkylamino; wherein
the aryl substituent is optionally substituted with one
or more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,
alkylamino, dialkylamino, nitro, cyano, -C(=NH)-amino, -
C(=NH) -alkylamino or -C(=NH)-dialkylamino; wherein the -
C(=NH) -amino, -C(=NH)-alkylamino or -C(=NH)-dialkylamino
group is bound to a nitrogen or carbon atom on the aryl,
heteroaryl or heterocycloalkyl; and wherein no more than
one -C(=NH)-amino, -C(=NH)-alkylamino or -C(=NH) -
dialkylamino group is bound to the aryl, heteroaryl or

heterocycloalkyl;

alternatively R! and R® are taken together with the
nitrogen atom to which they are bound to form -N=C(R),;

wherein each R is independently selected from
hydrogen, alkyl, cycloalkyl, aryl or aralkyl; wherein the
alkyl, cycloalkyl or aryl group, whether alone or as part
of an R substituent group, is optionally substituted
with one or more substituents independently selected from
halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,

amino, alkylamino, dialkylamino, nitro or cyano; provided

19

ar al kyl ,
R13 is

et her ne or as part 15 of



with one or nore substituents independently selected from hal ogen, hydroxy,
car boxy, al kyl, al koxy, aryl, aralkyl, am no, alkylam no, djalkylam no,
nitro or cyano; 20 wherein each RLl7 is independently sel ect é%iNOWE)‘HJPeraﬁOQ?I,
aryl or aral kyl; wherein the alkyl or aryl group, whether alone or as part
of an R17 sWeswiopisesmt group, is optionally substituted V“l‘(’f‘l‘/ﬁ%ﬁ/l?f% nor e
substituents independently selected from hal ogen, hydroxy, carboxy, 25

al kyl, al kbay,alarMdastaraik /' aanigedecaleldy fasinnohe gitabkyl ami no, nitro or
cyano; alternatiyvel &ﬁéﬂa %nd Rea are %ajfgn together with the nitrogen atom
to which ERES*SrE'D ¥ BB POB of 30 the formula 13 13 Novenber
2006 WD 03/097656 PCT/ US03/14796 0 )n 0O wherein nis an integer from1l to

3; and wherein , eagh R15 is independent]|y selected fromthe group

. . 6
consi sting of Hal &genR Rt dyareaeddkyindgnapdenglyogglected from
5 hydrogen or lower alkyl and, when X is CH2, R® and R® may
be alkene groups joined to form a benzene ring and, when
X is 0, R® and R* and/or R® and R® together may be a

methylenedioxy group of the formula:

X5

10 - wherein R’7 and R® are the same or different and are
hydrogen, lower alkyl or are alkyl and are joined to form

a' cyclopentyl or cyclohexyl ring;

provided that when R' is alkyl, R? is other than
15  alkyl;
provided further that when R' is hydrogen, R? is
other than alkyl, methylcarbonyl, phenyl, benzyl or
carboxyalkyl;
provided further that R' and R? when taken together
20 with the nitrogen atom to which they are bound is other
than imidazolyl;
provided further that when X is O, R? and R?® are

taken together to form a methylenedioxy group of the

R;<o‘§{

R* and R® are taken together to form a methylenedioxy

formula:

group of the formula:

20



5 aryl, aral kyl, am no, al kylam no, dialkylamno, nitro and cyano;
alternatlvely two R15 groups are taken together with the carbon atonms to
whi ch they are bound to forma phenyl ring; wherein the phddy¥ovembgr 2606
optionally substituted 10 with one or nore substituents i ndependent I y

sel ect ed fr Yo oresgen, hydroxy, carboxy, al kyl, al koxy, JF/’US@IQIEE

am no, al kyl am no, dial kylam no, nitro or cyano; alter natl ve nd Rea
are taken together with the 15 npfrogen atomto which they are bound to
form-N=C(R14) 2; wherein each RL4\i dependently sel ected from hydrogen,
di al kyl am no, al kyl, cycloal kyl, ar, aral kyl; wherein the al kyl,
cycloal kyl or aryl group, whethegsa or as part of an R14 substituent
group, is 20 optionally substituted withrone or nore substituents

i ndependent |y ggbeel a7 10/ htalﬂg%cmxi@fs%ymeca&eoach Aoy, al koxy, aryl,
aral kyl, am no, al kyl am no, dialkylamno, nitro or cyano; provided that at

| east oneaRd4R| sissdivsasent toent Re 1825>té}e(¥uﬁ°}hé6n5| sting of hydrogen and
al kyl; m%?éﬁ%%%fé%%feé% RlA Gf- ?)%B%yﬁ epl BEENa I QPP NET Y ayhhe carbon

atomto hd to
or a pharmaceutically acceptable salt thereof.

In an embodiment of the present invention X is O.

In another embodiment of the present invention R?® and

10 R* and R® and R® are taken together as methylenedioxy

X

wherein R’ and R?, in each instance, are both hydrogen

groups of the formula

or are both lower alkyl. Preferably R’ and R® are both
15 hydrogen or methyl.

In an embodiment of the present invention is a
compound of formula (I) wherein X is 0, R® and R* and R®

and R® are taken together as methylenedioxy groups of the

X

R8>< }g

R .
20 formula O7? | wherein R’ and R?, in each instance,

are each lower alkyl, preferably methyl.

In another embodiment of the present invention is a

compound of formula (It)

21



het erocycl oal kyl group of the fornula 14 13 Novenber 2006 WO 03/097656
PCT/ US03/ 14796 R20 ss' N o-a wherein R20 is |lower al kyl; RINIMmbEo2qed R6
are each independently selected from 5 hydrogen or |ower alkyl and, when X
is CH2, RS W@Mg@y be al kene groups joined to forma benzene ring and,
when X is O, and R4 and/or R5 and R6 together may be aP@EVHINENedi oxy
group of the formula: R7 OR®8/' O-jS 10 yherein R7 and Re are sane or
different and are hydrogen, |ower al kyl 5( are alkyl and are joined to form
a cyclopentyl or cyclohexyl ring; or a pharnmggutically acceptable salt
t hereof; under de-protection conditionsy,£0 yield the 15 corresponding
conpound of formula (XX). The preaent iny%ﬂbi on is further directed to a
0

o)v
(It)

wherein R and R? are as previously defined.

In an embodiment of the present invention R® is
5 sgelected from the group congisting of hydrogen, lower ,
alkyl and aralkyl,‘preferably R' is hydrogen, methyl or
benzyl. In another embodiment of the present invention R?
is hydrogen or lower alkyl, preferably R' is hydrogen,
methyl or ethyl. In yet another embodiment of the present

10 invention, R' is hydrogen.

In an embodiment of the present invention R? is
selected from the group consisting of hydroxy, alkyl,
benzhydryl, alkoxy, alkenyl, aryl, aralkyl, aralkyloxy,

15 alkoxycarbonylalkyl, -C(0)-R®, alkoxycarbonyl,
aralkyloxycarbonyl, -C(0O)-(alkyl)-0-{alkyl), a nitrogen
containing heteroaryl, a nitrogen containing
heterocycloalkyl, -80,R'?, -C(0)0-8i(R'7)3, -Si(R®) (Oo-
1R™),, -P(=0) (R*®), and SEM;

20 wherein the alkyl, aralkyl, nitrogen containing
heteroaryl or nitrogen containing heterocycloalkyl,
whether alone or as part of a substituent group, is
optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy,

25 alkyl, alkoxy, aryl, aralkyl, amino, alkylamino,

dialkylamino, nitro or cyano.
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product prepared according to any of the processes described herein. 20

Detail ed Description of the Invention The present invention is directed to a

conpound of formula (1) 15 13 Novenber 2006 WD 03/097656 PCRQmode1dqd¥s Rt

1 O-~NR2 R OAS O X (I) R5 rRR4 wherein R1, R2, R3, R4, R5, R6 and X

are as previvwaglopresdef i ned, useful for the treatnent of ep'?,h%%g%(s/“? In an

enbodi nent of the present invention is a conpound of the formula s16) t OR
In another embodiment of the present invention R? is

selected from the group consisting of hydroxy,
halogenated alkyl, benzhydryl, alkoxy, alkenyl, aralkyl
(wherein the aralkyl is optionally substituted with a

5 substituent selected from alkoxy), aralkyloxy,
alkoxycarbonylalkyl, carboxyalkyl, alkylcarbonyl (wherein
the alkyl is optionally substituted with a substituent
selected from carboxy or alkoxycarbonyl), arylcarbonyl
(wherein the aryl is optionally substituted with a

10 substituent selected from alkyl, alkoxy, alkoxycarbonyl
or carboxy), aralkycarbonyl, alkoxycarbonyl,
aralkyloxycarbonyl, alkoxyalkylcarbonyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, a nitrogen containing
heterocaryl (preferably the nitrogen containing heterocaryl

15 1is other than 4-pyridyl), a nitrogen containing
heterocycloalkyl aminosulfonyl (wherein the amino group
is optionally substituted with one to two lower alkyl),
alkylsulfonyl (wherein the alkyl group is optionally
subgtituted with one to three substituents independently

20 selected from halogen), arylsulfonyl (wherein the aryl
group is optionally substituted with one to three
substituents independently selected from alkyl,
trifluoromethyl, trifluoromethoxy, halogen, alkoxy,
alkylcarbonylamino, acetamido, nitro, amino, alkylawmino,

25 dialkylamino or 2-chloro-4-nitrophenyoxy),
aralkylsulfonyl, biphenylsulfonyl, heterocarylsulfonyl
(wherein the heterocaryl is optionally substituted with
one to two substituents independently selected from
halogen, alkyl, heteroaryl or benzenesulfonyl),

30 benzhydryl, -Si-(aryl)s, -C(0)0-Si(aryl)s;, -P(=0) (aryl),,
~P(=0) (alkoxy), and SEM.
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XOSN sIl\2 R3ORR5RA (1) wherein Xis selected from G2 or 0;

10 R1 is selected fromthe group consisting of hydrogen,

aHﬁ(]l , a{)ke% |,
al kynyl, cycloal kyl, cycloal kyl -al kyl, cycl oal kenyl, aryl, Qe per 2006
het eroaryl, heteroaryl- al kyl, heterocycloal kyl, heterocycl oal kyl -al kyl,

al koxycar bowgloalgrgse - (C2_eal kyl )-O-C(0)-(al kyl), -C(O) -

-C(O-(alkyl)-0O(al kyl), al koxycarbonyl, aryl oxycarbonyl

RS cthis03/14796

ar al kyl oxycar bomyanotifr ERbOYi(ent 168 1Hhe? preSERR] 2nvent BEMR? wherein t he

al kyl , cycloal kyk, -aryl... heteroaryl qr. heter cloal kyl group, whether al one
or as par %’eg?c{%% E’iorxstu %tgfrt t}%ntc\éélrsgﬁﬁ,m soggl%&o%%f}f’y substituted with one
or 20 nohelsgésitédenllsyl ndeperigelntylly atkeryedalkenglhaladderxy hydr oxy,

car boxy, al ,. al koxy, aryl, aralkyl, am al kyl am di al kyl am no,
nitro or WE%%}W%G@%%@%?MW?@&%X%' 0'3289’? I%P’T 4796

5 substituted alkylcarbonyl (wherein the alkyl portion of

the alkylcarbonyl is substituted with a substituent

selected from carboxy or alkoxycarbonyl), arylcarbonyl

(wherein the aryl is optionally substituted with a

substituent selected from alkyl, alkoxy, alkoxycarbonyl

10 or carboxy), aralkycarbonyl, alkoxycarbonyl,

aralkyloxycarbonyl, alkoxyalkylcarbonyl, aminoalkyl,

"alkylaminoalkyl, dialkylaminoalkyl, a nitrogen containing

heteroaryl (preferably, the nitrogen containing

heteroaryl is other than 4-pyridyl), a nitrogen

15 containing heterocycloalkyl, aminosulfonyl (wherein the

amino group is optionally substituted with one to two

lower alkyl), alkylsulfonyl {(wherein the alkyl group is

optionally substituted with one to three substituents

independently selected from halogen), arylsulfonyl

20 (wherein the aryl group is optionally substituted with

one to three substituents independently selected from

methyl, trifluoromethyl, trifluoromethoxy, halogen,

alkoxy, methylcarbonylamino, acetamido, nitro, amino,

alkylamino, dialkylamino or 2-chloro-4-nitrophenyoxy),

25 aralkylsulfonyl, biphenylsulfonyl, heteroarylsulfonyl

(wherein the heteroaryl is optionally substituted with

one to two substituents independently selected from

halogen, alkyl, heteroaryl or benzenesulfonyl),
benzhydryl, -Si-{aryl)s;, -C(0)0-Si{aryl)s;, -P(=0)
30 -P{(=0) (alkoxy), and SEM.

(axryl) .,

Preferably, R?® is selected from the group consisting

of hydroxy, methoxy, allyl, 1-(2-bromo)-ethyl, 1-(2-
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R2 is selected fromthe group consisting of hydroxy, alkyl, alkoxy,

al kenyl , al kynyl, cycloal kyl, cycloal kyl - al kyl, cycl oal kenyl, aryl,

aryl oxy, aralkyl, aralkyloxy, heteroaryl, heteroaryl-alkyl 13 November 2006
het erocycl oal kyl , 5 heterocycl oal kyl al kyl, al koxycarbonyl al kyl, -(C2-al kyl) -

O C(0) - (al kg 93/09¢¢5¢) - R9, -C(O - (alkyl)-O (alkyl), al koxyggﬁ\}ﬂ?%#w
aryl oxycar bonyl , aral kyl oxycarbonyl, - C (O OS (Rv) 3, -Si fCO-lR')
2, - S02R12thoRytadpohiRlBety BnduetIMychdbohglaethyhe al kyl, cycl oal kyl

aryl, aralkyl, hetero |. or hetgerocycl oal kyl group, whether alone or as
part of tﬁ@xﬁ?x¥ﬁB§P??§igﬁh¥ﬁtnﬁif%%ﬁﬁ%ﬁﬁqﬁﬁ§¥P¥g)§%b%¥??¥&ed wi th one or

nor e subsidatrbeRimet AfEpPendentdarbsghest-edoby2m Nafpgen, hydroxy, carboxy,
al kyl, al koxy, 15 aryl, aral kyl, am no, al kyl am no, dial kylam no, nitro or

cyano; whEREPRXFAERNRD. | SthowegrsRamtl y tsbrEereearpomi bl kyl , aryl or
ara'kyki_%ﬁﬁ&?igﬁggﬁrﬁ$§¥1,CweéﬁgqcéyﬂﬁﬁgiJ“@@ngéa¥%&%§LPQ%-Or as part of an

RO substituen p, IS optionally substituted w or nore
subst i t uemrspyiidepbodeht | isoel wisteadbdnydm phengket hherbonylear boxy, al kyl,

al koxy,  glkoxyeatRORV ; Sy &AW, 3ThEeho R SN B P henyl -
carbonyl, 2-carboxyphenyl-carbonyl, methoxycarbonyl-
ethylcarbonyl, carboxyethylcarbonyl, diethoxy-phosphinyl,

10 triphenylsilyl, triphenylsilyloxycarbonyl,
trifluoromethylsulfonyl, dimethylaminoethyl, benzyl, 4-
methoxybenzyl, benzyloxy, 3-pyrrolidinyl, SEM,
diphenylphosphinyl, benzhydryl, 2-methoxyphenylcarbonyl,
3-methoxyphenylcarbonyl, 4-methoxyphenylcarbonyl,

15 methoxymethylcarbonyl, 2-tolylcarbonyl, 3-tolylcarbonyl,
4-tolylcarbonyl, 5-heptylcarbonyl, aminosulfonyl, 4-
trifluoromethoxyphenylsulfonyl, l-naphthylsulfonyl, 2-
naphthylsulfonyl, 1-(5-dimethylamino-naphthyl) -sulfonyl,
4-biphenylsulfonyl, 2-thienylsulfonyl, 2-(3-(2-pyridyl) -

20 thienyl) -sulfonyl, 4-trifluoromethylphenylsulfonyl, 3-
trifluoromethylphenylsulfonyl, 2,6-
difluorophenylsulfonyl, benzylsulfonyl, 4-
methoxyphenylsulfonyl, 4,5-dibromo-2-thienylsulfonyl, 2-
benzenesulfonyl-5-thienylsulfonyl,

25 trifluoromethylsulfonyl, 3-trifluoromethylphenylsulfonyl,
2,2,2-trifluorocethylsulfonyl, phenylsulfonyl, 2,4,6-
trimethylphenyl-sulfonyl, 2-chloro-l-ethylsulfonyl,
isobutylsulfonyl, 1-butylsulfonyl, 4-(2,1,3,-
benzoxadiazolyl) sulfonyl, 4-(2-chloro-4-nitrophenoxy) -

30 3,5-dichlorophenylsulfonyl, 4-bromophenylsulfonyl,
ethylsulfonyl, 8-quinolinylsulfonyl, 3,5-dimethyl-4-
isoxazolylsulfonyl, 4-{(2,1,3-benzothidiazolyl)sulfonyl,

25



di al kyl am no, nitro or cyano; 25 wherein each R10 is independently sel ected
from hydrogen, alkyl, aryl or aral kyl; wherein the al kyl or__aryl groug,
whet her al one or as part of an RLO substituent group, is ob%b@ﬁﬁphvzoo
substituted with one or nore 30 substituents independently selected from

hal ogen, hweroaryresccar boxy, al kyl, al koxy, aryl, aral kyl, ]
al kyl am no, dial kylam no, nitro or cyano; 17 13 Novenber fggg&ﬁleﬁ%/097656

PCTI US03/ 14B96pyherkichydsc 2 -Rethy licadbpanptaid no- madrgat-edi 1ffopr , al kyl , aryl

or aral kyl; wherejpn the al kyl_ or _aryl group, whether alone or as part of an
RL1 subst FT BERLABIGRARSIA S FORYRaPRs LuBLEs QRRRY AR ALEoBHd -or nor e
substituents 5 i ndependently sel ected from hal ogen, hydroxy, carboxy,

al kyl, al koxy, al koxycarbonyl, aryl, aral kyl, am no, | Kyl ami no,
di al kyl ami no, HRt3d FoiaRBt Ahekls PraseRtRIDVeRtioRIdbeAdent | y sel ect ed

LT G40, Bebihad don M8l Ul diSLSsesEy e ALY (Rt oY) o
allyl, 1-(3-methoxycarbonyl) -n-propyl, 1-(2-
carboxy)ethyl, 1-(2-bromo)-ethyl, 1-(2-
ethoxycarbonyl) ethyl, methoxycarbonylmethyl, t-
butoxycarbonyl, benzyloxycarbonyl, methylcarbonyl,
10 ethylcarbonyl, triphenylsilyl, triphenylsilyloxycarbonyl,

trifluoromethylsulfonyl and benzhydryl.

In an embodiment of the present invention R? is
selected from the group consisting of -C(0)-R?, -C(0)-
15 (alkyl)-O-(alkyl) and -SOzR'.

In another embodiment of the present invention R?® is -

C(0) -R’; wherein R® is selected from the group consisting
of alkyl, aryl, (wherein the aryl group is optionally

20 . substituted with a substitent selected from alkyl or
alkoxy) and aralkyl. Preferably, R’ is selected from the
group consisting of methyl, ethyl, n-propyl, isobutyl, 5-
heptyl, phenyl, benzyl, phenylethyl, 2-methoxyphenyl, 3-
methoxyphenyl, 4-methoxyphenyl, 2-tolyl, 3-tolyl and 4-

25 tolyl

In yet another embodiment of the present invention RZ.
is -80,-R*¥; wherein R'Z is selected from the group
consisting of amino, lower alkylamino, di(lower

30 alkyl)amino, alkyl, (wherein the alkyl group, whether
alone or as part of a substituent group is optionally
substituted with one to three substituents independently

selected from halogen), aryl (wherein the aryl group is
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R12 substituent group, is optionally substituted with one or nore
substituents independently selected from hal ogen, trifluor hyl
trifluoromethoxy, alkyl,alkoxy, nitro, 15 al kyl carbonyl ani ngg?\}ovgmber 2006
aryl carbonyl am no, aral kyl carbonyl am no, aryl, benzenesul fonyl or phenoxy;
wher ei n t heWsh®meege group is optionally substituted with pagu@s;HdEe
substituents independently selected from hal ogen, alkyl, alkoxy or nitro;
20 wher ei mdomaRlg ssbshiepeedanitly grl ¢ot etireeosubat kyhenad koxy, aryl,

aryl oxy, Zi;na%gr‘é'pdgr rall‘]%/L gé(g%sf[l\!\h"?raﬁtkyér’hgﬁ lf!ﬂ{or8 ngir group, whet her

al one or i'S op To fy substituted 25
wi th one wrﬂmmersmbshbkyenhammepeﬂdmﬁyl ymeehettadbdnphamhwd ogen, hydroxy,

car boxy, al kyl,  al kox aryl, . aral am no, am no, di al kyl am no,
nitro or cif'e??{k?‘" er BEhTRacA™ Y | Q}ﬁfmﬁé‘ﬁdeﬂﬁﬁgﬁéii@&?‘éd@ﬂ%m 30 al kyl,
aryl og araileHo-4Whet ebphéRgoRy Ky |a1§Hll@'”J.V| pipAHAYl ¥AhethetraiHpe or as part
of an R17 substituent group, is optional ﬁasubstltut ed with one or nore

subst i t uentdherieigebbadBAEEYOEY bR Pt Yoguhst hyakedywitdar boxy, 18
one to two substituents independently selected from
halogen, alkyl, heteroaryl or benzenesulfonyl).

12 is selected from the group consisting of

Preferably, R

10 trifluoromethyl, 4-trifluoromethoxyphenyl, l-naphthyl, 2-
-naphthyl, 1-(5-dimethylamino-naphthyl), 4-biphenyl, 2-
thienyl, 4-trifluoromethylphenyl, 3-
trifluoromethylphenyl, 2,6-difluorophenyl, benzyl, 4-
methoxyphenyl, 4,5-dibromo-2-thienyl, 2-benzenesulfonyl-

15 5-thienyl, 2-(3-(2-pyridyl)-thienyl), 3-
trifluoromethylphenyl, 2,2,2-trifluoroethyl, phenyl,
2,4,6-trimethylphenyl, 2-chloro-l1-ethyl, isobutyl, 1-
butyl, 4-(2,1,3,-benzoxadiazolyl), 4-(2-chloro-4-
nitrophenoxy) -3,5-dichlorophenyl, 4-bromophenyl, ethyl,

20 8-quinolinyl, 3,5-dimethyl-4-isoxazolyl, 4-(2,1,3-
benzothidiazolyl), 1-propyl, 4-methylcarbonylamino-
phenyl, 4-acetamidophenyl and 4-nitrophenyl.

In an embodiment of the present invention R' and R?

25 are taken together with the nitrogen atom to which they
are bound to form a group selected from heteroaryl or
heterocycloalkyl; wherein the heterocaryl or
heterocycloalkyl group is optionally substituted with one
or more substituents independently selected from halogen,

30 hydroxy, carboxy, oxo, alkyl, alkoxy, aryl, aralkyl,
amino, alkylamino, dialkylamino, nitro, cyano, -C(=NH) -
amino, -C(=NH)alkylamino or -C(=NH)-dialkylamino; wherein
the aryl substituent is optionally substituted with one
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13 Novenber 2006 WD 03/097656 PCT/ US03/ 14796 al kyl, al koxy, aryl, aralkyl
am no, al kylam no, dialkylamno, nitro or cyano; alternati }@%&{ R1 and
are taken together with the 5 N atomto which they are bou emb?rrﬁ096
het eroaryl or heterocycl oal kyl group; wherein the het eroaryl or

het er ocycl o¥MaQBI09FoOup is optionally substituted with one p éﬂg
substituents independently sel ected from hal ogen, hydroxy car oxy 0XO0,
al kyl', al spxyorearsibstaraleyls, ihdepahaont By kydlardteal fdioal kwllagenp, nitro,

cyan o, -C(=NH)- am no, -C(=NH)al k m no_ or. -C(= di al kyl am no; wherein
the aryl &%E??X'ué%ﬁrqoé‘yo%lgﬁl' g?ﬁ%t |5E’Gf]e'dca\(/’v'iat'¥:?y e @™ nor e

substi t uegtgyl adieRsen Rk 1361 get, ealtf@méapdragemc Sdr-eainogacboxy, al kyl,
al koxy, aryl, aral kyl, am no, 15 al kyl am no, di al kyI amno, nitro, cyan o,

- C(=NH) - a%TW) -2 lgyEEying e a%(ﬁ?iﬁbrdl%}m%mld}oal MAegfiso thgher ei n t he -
C{ =NH)5 ant-aowyy Leahd), - alcdham- B.Qk9liaﬁngo -G al '—Qﬂ‘aﬁ@ctyl%ﬁ?HB I's bound to

a mtrogen or car on ‘atom on the ary het eroary erocycl oal kyl ; and
wher ei n ngromp eis ttwuncizaooraenlcqroglblyl ammborC(atNIﬂ)mi kyleamicwd, or - C( NH)

dialkylanhggéfgé¥§1ié}lﬂgﬁg%o%%c Slﬁyyl tﬁﬂ(¥%fﬁ no more than
one -C(=NH)-amino, -~C(=NH)-alkylamino or -C(=NH) -
dialkylamino group is bound to the aryl, heterocaryl or
10 . heterocycloalkyl.

Preferably, R' and R? are taken together with the

nitrogen atom to which they are bound to form a
heterocycloalkyl group, a six membered monocyclic

15 heterocaryl group or a nine to ten membered bicyclic
heteroaryl group, wherein the heterocycloalkyl or
heteroaryl group is optionally substituted as previously
defined. More preferably, R' and R® are taken together
with the nitrogen atom to which they are bound to form a

20 heterocycloalkyl group or a nine to ten membered bicyclic
heteroaryl group, wherein the heterocycloalkyl or
heterocaryl group is optionally substituted as previously
defined. More preferably still, R' and R? are taken
together with the nitrogen atom to which they are cound to

25 form a group selected from morpholinyl, 1-(2-

isopropoxyphenyl) -piperazinyl or isoindole-1,3-dione.

In an embodiment of the present invention, R® and R?
are taken together with the nitrogen atom to which they
30 are bound to form -N=C(R),; wherein R is selected from
the group consisting of hydrogen, dialkylamino, cycloalkyl
and aryl; wherein the cycloalkyl or aryl is optionally

substituted with one or more substituents independently
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het erocycl oal kyl ; alternatively R and R2 are taken together with the 25
nitrogen atomto which they are bound to form -N=C(R14) 2; V\,g ein_each Rl14
i s independently sel ected from hydrogen, alkyl, cycloal kyl, ?{ﬂve’épera?r%? Pkyl ;.
wherein the alkyl, cycloal kyl or aryl group, whether al one or as part of
an R14 subsWa®@éntesgroup, is optionally substituted 30 witp. ﬁgﬂ4799‘3re
substituents independently selected from hal ogen, hydroxy oxy, alkyl,

al koxy, aeylectsdlfedm haaﬂsi_:jaﬁ By &yd:an earbdical kyler n(al]dasbcyro or cyano;
provided 19 13 e 2006 Y%) 03/,097656 ECT%JEOBI 14796 that at |east one
Rl4 is sePE&tedd h@“‘QJPBUp BHRHIO ngiatk Pfen M d%aPkyl ; R3, R4, R5

and R6 areyeseh imdanrensent | R*sekesérscdddmrom hydrggeapor | ower al kyl and,
when X is 1C/':HZ R5 and R6 rmay be _al kene grongs joined to forma benzene ring
and, whencopeistigg RY F¥ErRAcEnddbilawsrandkrs) aBRY het HhrgebEoa

et hyl gnedi oxy BdR< wolBclol i &c1B1Ryd af8 aryl, more
preferably R* is selected from the group consisting of

hydrogen, dimethylamino, cyclohexyl and phenyl.

In an embodiment of the present invention, R' and R?
10 are taken together with the nitrogen atom to which they
are bound to form -N=C(R*),; wherein the two R groups are
taken together with the carbon atom to which they are

bound to form a heterocycloalkyl group of the formula

R20
I

N

0-1
15 wherein R*® is lower alkyl. Preferably, the two R
groups are taken together with the carbon atom to which

they are bound to form 2-(l-methyl-pyrrolidinyl).

In an embodiment, the present invention is directed

20 to a compound of the formula (Ij)

R1a
\

X S
O/ §b

R® R (13)
wherein
X is selected from CH; or O;
R*™ is selected from the group consisting of

25 hydrogen, substituted ethyl, alkenyl (wherein the double
29



10 wherein R and R8 are the sane or different and are hydr ogen, | ower

al kyl or are alkyl and are joined to form a cyclopentyl or | ohex I ng;
provi ded that when Rl is alkyl, R2 is other than 15 al kyl; 1%?“?9&?‘85%%85ther

that when Rl is hydrogen, R is other than alkyl, nethylcarbonyl, phenyl,
benzyl or W&W®BEOX$s kyl ; provided further that RL and Ra whemydoakeme t oget her
20 with the nitrogen atomto which they are bound is other than im dazolyl;
provi ded foomthef thatabkenyX ¢gxouyy iR ddmegcRIyabeundakenox oget her to forma

ety enedoRtOLoug phoblEg U oLosleny Zop QAN fo e Laken
WO 03/ 097 65MmePETHhUSH8/ d4iBbe R¥ond of the cycloalkenyl group is
directly bound to or one carbon atom removed from the
5 nitrogen), heteroaryl-C;alkyl, heterocycloalkyl-Cialkyl,
alkoxycarbonylCalkyl, -C(0)-R®, -C(0)-(alkyl)-O-(alkyl),
alkoxycarbonyl, aryloxycarbonyl, benzyloxycarbonyl, -
Si(R) (0¢-1R*),, and SEM;
wherein the substituents on the ethyl group are one
10 or more substituents independently selected from halogen,
carboxy, amino, alkylamino, dialkylamino, nitro or cyano;
wherein the alkyl, benzyl, heterocaryl or
heterocycloalkyl group, whether alone or as part of the R?
substituent group, is optionally substituted with one or
15 more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano;

R** ig selected from the group consisting of

20 substituted ethyl, alkenyl (wherein the double bond of
the alkenyl group is directly bound to or one carbon atom
removed from the nitrogen), cycloalkenyl (wherein the
double bond of the cycloalkenyl group is directly bound
to or one carbon atom removed from the nitrogen),

25 benzyloxy, heteroaryl-Cialkyl, heterocycloalkyl-C;alkyl,
alkoxycarbonylCyalkyl, -C(0)-R°, -C(0O)-(alkyl)-0O-(alkyl),
alkoxycarbonyl, aryloxycarbonyl, benzyloxycarbonyl, -
C(0)0-8i(R')3, -S5i(RY) (0p-1R™)2, -P(=0) (R*®), and SEM;

wherein the substituents on the ethyl group are one

30 or more substituents independently selected from halogen,
carboxy, amino, alkylamino, dialkylamino, nitro or cyano;

wherein the alkyl, benzyl, heteroaryl or

heterocycloalkyl group, whether alone or as part of the R?

30



Rg 04 wherein R7 and Re in each instance are each nethyl, and R 1s
hydrogen then R is other than i sopropylsulfonyl, 4-(N—beni¥L?-pigeridinyl
or 4-pyridyl; 5 or a pharnaceutically acceptable salt there November 2006
enbodi ment of the present invention X is O |In another enbodi ment of the
present inv#i®t3emeR8 and 10 R4 and R5 and R6 are taken t /G§ﬁ19§6

nmet hyl enedi oxy groups of the fornula R77 0 R O wherein an ﬁe, I n each
i nstgnce,s@b@thﬁiéhmgir@gﬁn isobpat endbdi{ duberitalded wikPhebaeablky R7 and R8
are both 15 hydrogen or nethyl. In an enbadi nen f the_present invention is
B ool DI AN, HEPEeRtHE T LGehdahden BAACRER and Re. ar e
taken togeydesx@s JEHBKMENeAkYLY SLRERS, Mryine arRIRYR, ad@nbornmul a wherein

R7 and Re,_in each instance, are each |lower alkyl, preferably nethyl. In
anot her efblEdt 3o ofdigHdydr@dane PhVER PO YNy
5

wherein each R’ is independently selected from alkyl,
aryl, aralkyl or heteroaryl; wherein the alkyl, aryl or
heteroaryl group, whether alone or as part of an R’
substituent group, is optionally substituted with one or
10 more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R is independently selected from
15 hydrogen, alkyl, aryl or aralkyl; wherein the alkyl or
aryl group, whether alone or as part of an R gubstituent
group, is optionally substituted with one or more
substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

20 alkylamino, dialkylamino, nitro or cyano;

wherein each R is independently selected from
alkyl, aryl or aralkyl; wherein the alkyl or aryl group,
whether alone or as part of an R substituent group, is
25 optionally substituted with one or more substituents
independently selected from haiogen, hydroxy, carboxy,
alkyl, alkoxy, alkoxycarbonyl, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano;

30 wherein each R is independently selected from
alkyl, alkoxy, aryl, aryloxy, aralkyl or aralkyloxy;
wherein the alkyl or aryl group, whether alone or as part

of an RY substituent group, is optionally substituted
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conpound of forrmula (It) 21 13 Novenber 2006 WD 03/097656 PCT/US03/14796 R
N O N-R ONPOOO O(It) wherein R and R2 are as prxMNootabar 2006
defined. in an enbodi ment of the present invention RL is 5 selected from

t he group QQB%&@&%Q@ of hydrogen, lower alkyl and aralkyl, preferably Rl is
hydrogen, neth benzyl. in another enbodi ment of the‘Hﬂ@@@h@fwﬁventlon

RLis hyggggegngroww Al Rieber dphxoRlabse Y dUaaRl oo T of ethyl.

In yet an enbodi nmen e presen I NVE I S hydrogen In
an enbodi meibgef, tinedpoesentarnborgnt edkyR? atkose) extyld, famahkiyie group

const St 108 1Y QE QY e BLKY a1 a RGLAMIEY 11 BLECRY gy a7yl araliot.

5 wherein each R is independently selected from
alkyl, aryl or aralkyl; wherein the alkyl or aryl group,
whether alone or as part of an R' substituent group, is
optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy,

10 alkyl, alkoxy, aryl, aralkyl, amino, alkylamino,

dialkylamino, nitro or cyano;

alternatively R and R** are taken together with the
nitrogen atom to which they are bound to form a group of
- 15 the formula

Q 15
(R™)o-6

—%N)j,n

wherein n is an integer from 1 to 3; and wherein
each R is independently selected from the group
consisting of halogen, hydroxy, carboxy, alkyl, alkoxy,
20 aryl, aralkyl, amino, alkylamino, dialkylamino, nitro and
cyano;
alternatively two R*® groups are taken together with
the carbon atoms to which they are bound to form a phenyl
ring; wherein the phenyl ring is optionally substituted
25 with one or more substituents independently selected from
halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,

amino, alkylamino, dialkylamino, nitro or cyano;
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15 al koxycar bonyl al kyl, -C(O -R9, al koxycarbonyl, aral kyl oxycarbonyl,
-C(O-(alkyl)-O(alkyl), a nitrogen containing heteroaryl, g I trogen
containing heterocycl oal kyl, -SO2R12, -C (O O Si (R17) 3, 13 Bovemben2006.
1R11) 2, -P(=O (R13) 2 and SEM 20 wherein the al kyl, aral kyl, nitrogen
cont ai ni ng WMeE3@Psa¢ yl or nitrogen containing heterocycloa+@ﬁhymum@gther

al one or as part of a substituent group, is optionally substituted with one
or nore substiélt&rmmtnivui@paﬁﬂeaﬁd W% ed vee ttakefr mﬂsgbahegemtﬂnyﬂli@xy, car boxy,

25 al kyl, al koxy, | . ,am no, . dial m no, nitro or
Cyano. 2545 @ Ss0a i SBFT0TBEEoPN R TCER S8R F Kadet her

embodi ment  of M@r@m%@ﬁh iRV el 1ig1idféndent 3¢l 861 &€ dd ompdnie group
conS|st|n8 of hydroxy,_ . hal ogenated al kyl,_ benzhydryl, al koxy, alkenyl,

aral kyl PYREPERh (et RAIamino) s ad YL on@Y FioaHiBski BFYdd 9 th a 5 substi t uent
sel ected LroM@ KQpdre Al aclﬂsylaq By, alkoxye qula@lﬁy ot boxyal kyl
al kyl carbonyl (wherein the alkyl is opti ona ly substituted with a
subst it uerhether alone or as part of an R substituent group, is
optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy,
alkyl, alkoxy, aryl, aralkyl, amino, alkylamino,
10 dialkylamino, nitro or cyano; provided that at least one
R* is selected from the group consisting of hydrogen and
alkyl;
alternatively, two R groups are taken together with

the carbon atom to which they are bound to form a

15 heterocycloalkyl group of the formula
R20

5 N

0-1

wherein R?® is lower alkyl;

R}, R*, R® and R® are each independently selected from
20 hydrogen or lower alkyl and, when X is CHz, R® and R® may
be alkene groups joined to form a benzene ring and, when
X is O, R® and R* and/or R® and R® together may be a

methylenedioxy group of the formula:
R’ 0-g
R® 0’2‘?

25 wherein R’ and R® are same or different and are
hydrogen, lower alkyl or are alkyl and are joined to form

a cyclopentyl or cyclohexyl ring;
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sel ected from carboxy or al koxycarbonyl), arylcarbonyl (wherein the aryl is
optionally substituted with a 10 substituent selected from ia.“gfyl , gll 5%%’
al koxycarbonyl or carboxy), aral kycarbonyl, al koxycarbonyl > Yovember
ar al kyl oxycar bonyl , al koxyal kyl carbonyl, am noal kyl, al kyl am noal kyl ,
di al kyl am n@&@&#pP765@ ni trogen containing heteroaryl (prefgrpdoy1i70€
nitrogen containing heteroaryl 15 is other than 4-pyridyl), a nitrogen
contai ning hepesooded adldy wham ROsis flgnidodeshetben Rheimmtimmroup is
optionally substituted with one to.two |ower alkyl), alkylsulfonyl (wherein
the al kyl XB?BJB%%%‘&%WI}L 0T SAEEPFYE B}ﬁmfw th one to three substituents
i ndependent |y @9 seprepiritdutdmalayogeagpt abye ssdifroryHerestfer ei n the aryl
group is optionally substituted with one to three substituents
i ndependent|ly selected fromal kyl, trifluoronethyl, trifl uoronethoxy,
hal oges), al koxyn a/@bteyd:CAlRRMhRMNSr BRETSFL SNt Nidvdht idW R, a2l kyl ami no,
25 di al kyl am no or 2-chl oro-4-nitrophenyoxy), aralkylsulfonyl,
bi pheny! saPtpeynd ¢t tdre diopmiliaf dﬁ#ﬁ) (wherein the heteroaryl is optionally
substituted with one to two substituents ,ndependently selected from
hal ogen, al kyl, heteroaryl or benzenesul fonyl),
—_D2a

O%S/N R

X
\“O/ \O

N
ow <
(Ik)

R'"™ is selected from the group consisting of

o

wherein

10 hydrogen, substituted ethyl, alkenyl (wherein the double
bond of the alkenyl group is directly bound to or one
carbon atom removed from the nitrogen), cycloalkenyl
(wherein the double bond of the cycloalkenyl group is
directly bound to or one carbon atom removed from the

15 nitrogen), heterocaryl-Cialkyl, heterocycloalkyl-Cialkyl,
alkoxycarbonylCalkyl, -C(0)-R°, -C(0)-(alkyl)-0-{(alkyl),
alkoxycarbonyl, aryloxycarbonyl, benzyloxycarbonyl, -
S1i(RY¥) (0y-1R*),, and SEM;

wherein the substituents on the ethyl group are one

20 or more substituents independently selected from halogen,

carboxy, amino, alkylamino, dialkylamino, nitro or cyano;
wherein the alkyl, benzyl, heterocaryl or

heterocycloalkyl group, whether alone or as part of the R?

substituent group, is optionally substituted with one or

25 more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano;
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30 benzhydryl, -Si-(aryl)3, -C(OOSi(aryl)3, -P(=O(aryl)2, -P(=0

(al koxy)2 and SEM 23 13 Novenber 2006 WD 03/097656 PCTIUS?%#Q479§ [

anot her enbodi nent of the present invention R2 is selected ChiRs %Fzg%up
consi sting of hydroxy, halogenated al kyl, benzhydryl, al koxy, al kenyl,

al koxy subWOi0802%86 ar al kyl , aral kyl oxy, al koxycarbonyl al kpdyuspsgarest it ut ed
al kyl carbonyl (wherein the al kyl portion of the alkylcarbonyl is
substituted with a substituent .selected from carboxy or al koxycarbonyl),

aryl car bonyl where] r ' ' I | d with a
substi t uent seﬁéecgédgg%%gn@% k%ﬁl?nll 21}%8%@%§I Eé?%ggﬁﬁ%ﬁﬁflo or carboxy),
ar al kycar buhgt j tat édxetdarlbomikenyadr diwkgreiy ced ainblealdamdy a@fkyl car bonyl ,

am noal ky al kyl am noal kyl iLal kyl am noal kyl ,_a _nitrogen containi ng

het er oar y}:h? p?@fz%’?% I%f,ohfpnélsniﬁrr(?ﬁg?gycg%ﬁ?n?%gdr hoerfeercoa&%ﬂn iago& her than
4- pyrislyl remevadt fegertHd miatogieni) N0 chel 64 Deaey0alwdre iamthesul f onyl
(wherein the _amino_group is optignally substituted with one to two | ower

al kyl), aPRybial Py Iof e &virlogdkenky| 9gPRIply firectly bound

to or one carbon atom removed from the nitrogen),
benzyloxy, heteroaryl-Cialkyl, heterocycloalkyl-C,alkyl,
alkoxycarbonylCyalkyl, -C(O)-R’?, -C(0)-(alkyl)-0-(alkyl),
10 alkoxycarbonyl, aryloxycarbonyl, benzyloxycarbonyl, -
C(0)0-8i (RY)3, -8i(R') (0p-2R™),, -P(=0) (R*?); and SEM;
wherein the substituents on the ethyl group are one
or more substituents independently selected from halogen,
carboxy, amino, alkylamino, dialkylamino, nitro or cyano;
15 wherein the alkyl, benzyl, heterocaryl or
heterocycloalkyl group, whether alone or as part of the R?
substituent group, is optionally substituted with one or
more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

20 alkylamino, dialkylamino, nitro or cyano;

wherein each R’ is independently selected from alkyl,
aryl, aralkyl or heteroaryl; wherein the alkyl, aryl or
heteroaryl group, whether alone or as part of an R®
25 substituent group, is optionally substituted with one or
more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

30 wherein each R™ is independently selected from
hydrogen, alkyl, aryl or aralkyl; wherein the alkyl or
aryl group, whether alone or as part of an R'® substituent

group, is optionally substituted with one or more
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optionally substituted with one to three substituents independently

sel ected from hal ogen), arylsulfonyl 20 (wherein the aryl gi®November 2006

optionally substituted with one to three substituents independently

selected fr 03Btedy! . trifluoromethyl, trifluoronethoxy, halogen, alkoxy,
met hyl car bon am no, acet am do, nitro, amino, alkylam no, PEI/ESRIEAN no or

2- chloro |_sul y ul fonyl ,

het er oary %%;!/ eéje%%e%{t%ét%eeflgg?g? J{Egorg }?ﬁ%rﬁy substituted with
one to t\/\hydnbxy; tmbcscy,ncéélpmideraﬂkpxyel arﬂad dratkyhalaogery, al kyl ,

het er oar yl benzenesul f.ony ben d -Sl-(aryl)3 -C(O)OSi(aryI)S,
-P(=0) (af }f‘);’l%mm%o Jrf’(l'}%qa(“gnl?d %% S%m Preferably, R2 is selected
fromthe group consisting of hydroxy, nmet hoxy, allyl, 1-(2-brono)-ethyl,
1-(2 24 13 Novenber 2006 V\Q103/ 097656 PCT/ US03/ 14796 _et hoxycar bonyl ) et hyl ,
met hox§ car bonyVRgE®H  eaGhethoxdk atirRARdemHlY ge ﬁﬁ?ﬁ@x%ﬁ%ﬂ‘bonyl) n- propyl ,

fagg?éiﬁg?ﬁgﬁyl :jlf')’ral S RPNy Y PReRY¥einl thé- aBidy PBY )84 Igrfif1oxycar bonyl
whether alone or as part of an RY substituent group, is
optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy,
10 alkyl, alkoxy, alkoxycarbonyl, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano;

wherein each R'® is independently selected from
alkyl, alkoxy, aryl, aryloxy, aralkyl or aralkyloxy;

15 wherein the alkyl or aryl group, whether alone or as part
of an R™® substituent group, is optionally substituted
with one or more substituents independently selected from
halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,
amino, alkylamino, dialkylamino, nitro or cyano;

20

wherein each R'” is independently selected from
alkyl, aryl or aralkyl; wherein the alkyl or aryl group,
whether alone or as part of an R' substituent group, is
optionally substituted with one or more substituents

25 independently selected from halogen, hydroxy, carboxy,
alkyl, alkoxy, aryl, aralkyl, amino, alkylamino,

dialkylamino, nitro or cyano;
alternatively R™ and R?*® are taken together with the

30 nitrogen atom to which they are bound to form a group of

the formula
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5 benzyl oxycar bonyl, nethyl carbonyl, ethylcarbonyl, n- propyl carbonyl,

| sobut yl carbonyl, phenyl et hyl carbonyl, benzyl carbonyl, phe arbon

2- met hoxycar bonyl phenyl - car bonyl , 2-carboxypheny|-carbonyl?yk%vmg&x&006
met hoxycar bonyl - et hyl car bonyl, carboxyet hyl carbonyl, di et hoxy-phosphi nyl,
10 tri phenyWoIBYP7656¢ r i phenyl si | yl oxycarbonyl, trifl uor omegdwyspshioay! .

di net hyl am noet hyl , benzyl, 4- methoxybenzyl, benzyl oxy, 3-pyrrolidinyl,
SEM di phenyl phosphi nyl, benzhydryD, 2-nethoxyphenyl carbonyl,

3- et hoxyphenyl car bonyl , 4- met hoxyp enyuéﬁkgpnyl, 15 net hoxynet hyl car bonyl ,
2-tol yl carbonyl, 3-tolylcarbonyl, | yl car bonyl, 5-heptyl carbonyl,

am nosul fonyl, 4- trifluorone sul fonyl, 1-naphthyl sul fonyl, 2-
napht hyl sul fonyl , 1-(5-di nmethyl am n apht hyl ) - sul f onyl ,

4- bi phenyl sul fonyl, 2-thienylsulfonyl, 2-(3-(2-pyridyl) 20

thi enyl)-sul fonyl, 4-trifluoromethyWphenyl sul;fonyl, 3-

trifluoronethyl phenyl sul fonyl,, 2, 6- difluorophepyl sulfanyl, . benzyl sul fonyl,
ar' et hoxy phonyPSEFTBYI 18 458 iR oMt ohg) S FEhyThezeLn
benzenesuldzemy R*S-lhiigebenbbanyy, sebedtdd e rRehy-eubf onyl ,

3-trif|uoroneph¥Lphen¥lsulfonyl, 2,2,2-trifluoroethyl sul fonyl,
phenyl sul fcompistpng @f halogen, hydroxy, carboxy, alkyl, alkoxXy,

5 aryl, aralkyl, amino, alkylamino, dialkylamino, nitro and

cyano;
alternatively two R'® groups are taken together with

the carbon atoms to which they are bound to form a phenyl
ring; wherein the phenyl ring is optionally substituted .

10 with one or more substituents independently selected from
halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,

amino, alkylamino, dialkylamino, nitro or cyano;

alternatively R'? and R*® are taken together with the
15 nitrogen atom to which they are bound to form -N=C(RY);;
wherein each R™ is independently selected from
hydrogen, dialkylamino, alkyl, cycloalkyl, aryl or
aralkyl; wherein the alkyl, cycloalkyl or aryl group,
whether alone or as part of an R* substituent group, is
20 optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy,
alkyl, alkoxy, aryl, aralkyl, amino, alkylamino,
dialkylamino, nitro or cyano; provided that at least one
R is selected from the group comnsisting of hydrogen and
25 alkyl;
alternatively, two R'* groups are taken together with
the carbon atom to which they are bound to form a

heterocycloalkyl group of the formula
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tri met hyl phenyl -sul fonyl, 2-chloro-I|-ethylsulfonyl, isobutylsulfonyl,
1-butyl sul fonyl, 4-(2,1,3, benzoxadi azol yl) sulfonyl,

4- (2-chl oro-4-nitrophenoxy)- 30 3,5-dichlorophenylsulfonyl,13T«“mnﬁwr2006
4- br onophenyl sul f onyl ethylsulfonyl, B- qui nol i nyl sul fonyl, 3,5-di nethyl -
i soxazol yl sWOf08M92656 4- (2, 1, 3- benzot hi di azol yl ) sul fonyl, 25ca3usvenenber 2006
WO 03/ 097656 PCTIUSO3/14796 1- propylsulfonyl

4- et hyl car bonyl am no- phenyl - sul f onyl , FQ%-acetan1dopheny|su|fony| and

4-ni trophenyl sul fonyl. In an enbodi nt of the present invention R2 is 5
selected fromthe group consistind?nf roxy, methoxy, allyl,

1- (3- et hoxycar bonyl ) -n-propyl, 1-(2 oxy) et hyl, 1-(2-brono)-ethyl,

1- (2- ethoxycarbonyl)ethyl, nethoxycarbopyl methyl, t- butoxycarbonyl,
benzyl oxycar bonyl, methyl carbonyl, 10 ®fdwyl carbonyl, triphenylsilyl,
trlphenyI5|Ionxycarbon ri fluoronethylsul fonyl and benzhydryl. in an
enbodi ment of Fﬁérﬁﬂﬁsgﬁt |n§8WFFOHEF§f sel ected fromthe group
consisting of -C(O-R9, -C(O- 15 (al kyI) O (al kyl) and - SO2R12

provided than when R is hydrogen, then R? is other
5 than methylcarbonyl or carboxyethyl;

or a pharmaceutically acceptéble salt thereof.

In an embodiment of the present invention are

compounds of formula (Ij) and (Ik) wherein the R™®

10 substituent is a substituent which may be removed under
acidic (acid cleavage) de-protection conditions. In
another embodiment of the present invention are compounds
of formula (Ij) and (Ik) wherein the R™ substituent is a
substituent which may be removed under basic de-protection:

15 conditions. In yet another embodiment of the present
invention are compounds of formula (Ij) and (Ik) wherein
the R substituent is a substituent which may be removed

under catalytic reduction conditions.

20 ' In an embodiment of the present invention are
compounds of formula (Ij) and (Ik) wherein the R*®
substituent is a substituent which may be removed under
acidic (acid cleavage) de-protection conditions. 1In
another embodiment of the present invention are compounds

25 of formula (Ij) and (Ik) wherein the R?*® substituent is a
substituent which may be removed under basic de-protection
conditions. In yet another embodiment of the present
invention are compounds of formula (Ij) and (Ik) wherein
the R** substituent is a substituent which may be removed

30 under catalytic reduction conditions.
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I n anot her enbodi nent of the present invention R2 is - C(O)R9 ‘wherein RO
is selected fromthe group consisting of alkyl, aryl, (whergin th r

group is optionally 20 substituted with a substitent sel ect gﬁf‘fﬁwﬁ&gﬁ@% or
al koxy) and aral kyl. Preferably, RO is selected fromthe group consisting

of methyl, WOWB097656 propyl, isobutyl, 5- heptyl, phenyl, befgydos/ia796
phenyl et hyl , 2-met hoxyphenyl, 3- nethoxyphenyl, 4-nethoxyphenyl, 2-tolyl,
3-tolyl and 4- 25 tolyl In yet another enbodi nent of the present invention

R2, is -SO2- r consi sting of

am no, |ower a yﬁ%ﬁgﬁﬁ?d%ggbﬁoégré@%%ﬁ%%gF%aggﬁéﬁ%a§iq#P (mhereln t he al kyl
group, whethpoundd aife formadapdif) cindd Jkbswhevein lﬁfoanpdl ®omte onal |y
substi t ut d with o to thre substltuent i ndependent selected from

hal ogen) 3].‘ "(‘?ﬂ?&e}bﬁr wiR gF‘filn AT atoB 9 ‘I%I&éh‘otéil Y388 WO 03/ 097656
PCTI US§3/ béxzﬁ@ epticnlad yroupswhich ethywideh renevéd drddeae qibstituents

i ndependent I% sel ected fromal kyl, trifluoronethyl, trifluoronethoxy,
hal ogen 8FR 855 1R tIRRSESEBBRY | ani no,

The compounds of formula (Ij) and (Ik) are useful as
intermediates for the preparation of the corresponding

10 compounds of formula (XX)

O NH
A\ 2
\S/

7\
(®) \o
R3
RS R* (XX)

wherein X, R?®, R*, R® and R® are as previously

. R®

defined, and the compound of formula (XXa)

15 regpectively.

The present invention is further directed to a

process for the preparation of a compound of formula (XX)

X S
A\
RE O "o
R3
R°® R* (XX)
20 wherein X igs gelected from CH; or 0O;
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acetam do, nitro, am no, alkylamno, dialkylamno or 2 5
chl or o- 4- ni t rophenyoxy), aral kyl, biphenyl and hetroaryl ( rein t
heteroaryl is optionally substituted with one to two substﬁ?ﬁ@ﬁ?ﬂbm@ﬁ06
independent&y sel ected from hal ogen, alkyl, heteroaryl or benzenesul fonyl).
Pref er abl y, WR 0389768 sel ected fromthe group consisting of P®r/uso3n4796
trifluoronmethyl, 4-trifluoromethoxyphenyl, 1-naphthyl, 2- naphthyl,

1- (5- di net hyl aRt ndR*napht 4y )R® 4xei prehyindgpendgnipyt selected from

4-trifluoronet hyl phenyl, 3- trifluoyonethyl phenyl, -di fluor ophenyl ,
benzyl | 4TYREPRER, BRohgiet 42 EH i BepnRons] . RnZie S PoRy| 15
>-thienyl ezaﬁ.ﬁéﬁﬁ'€¥6ﬁ]ﬂ¥l i?ﬂﬂé&% Jfort at behbuRE OFBLYARNE W en
2,2,2-trifluoroethyr, phenyl, 2,4,6-trinethylphenyl,”2-chloro-I-ethyl,
i sobutyl, X1isb@t yR? anq R*128d/benkbeadi & otgdgther Ry Heoro- 4-

ni t rophenoxy) - 3, 5-di.chl or opheny] , .4-hr onophenyl, ethyl, 20 8-quinolinyl,
5 5 o ot RSER PBashSRY FE0uS (3 8 ToRRoaeR: i azol y1)| 1-propyl

4- et hyl car bonyl am no- phenyl, 4-aﬁet mdophenyl and 4-nitrophenyl. In an
enbodi nent of the present inventio “and R2 25 are taken together with

the nitrogen atomto which they ar@& boypnd to forma group selected from
het eroaryl or R® O’%

wherein R7 and R® are the same or different and are

selected from hydrogen, lower alkyl or are alkyl and are

joined to form a cyclopentyl or cyclohexyl ring;

10 comprising reacting a compound of formula (Ij)
R1a
0 \
X S
5\
R® O o
RS
R® R (13)
wherein

X is selected from CH; or 0O;
R is selected from the group consisting of
15 hydrogen, substituted ethyl, alkenyl (wherein the double
bond of the alkenyl group is directly bound to or one
carbon atom removed from the nitrogen), cycloalkenyl
(wherein the double bond of the cycloalkenyl group is
directly bound to or one carbon atom removed from the
20 nitrogen), heteroaryl-C;alkyl, heterocycloalkyl-C,alkyl,
alkoxycarbonylCyalkyl, -C(0)-R*, -C(0)-(alkyl)-0O- (alkyl),
alkoxycarbonyl, aryloxycarbonyl, benzyloxycarbonyl, -
Si (R') (0o-1R™) 2, and SEM;
wherein the substituents on the ethyl group are one
25 or more substituents independently selected from halogen,

carboxy, amino, alkylamino, dialkylamino, nitro or cyano;
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het er ocycl oal kyl ; wherein the heteroaryl or heterocycloal kyl group is
optionally substituted with one or nore substituents i ndep?ygrentl s%l gct ed
from hal ogen, 30 hydroxy, carboxy, oxo, alkyl, alkoxy, aryl roé’t?r@?r,z 0

am no, al kyl am no, dial kylam no, nitro, cyan o, -C(=NH)- am no,

- C(=NH) al kyMW&ni3/98768¢ - C(=NH) - di al kyl ami no; wherein the arpdr/Esaakiofuent is
optionally substituted with one 27 13 Novenber 2006 WD 03/097656

PCT/ US03/ 14796Wbermbnet13e|bislkitlberhesndyrfldebehdeaaryl setected from hal ogen,

hydr oxy, arbox alko

L, | k |
b o SRS ALy SERR, it L o L ey, o

amno o

- C( =NH) - disabkyliageno; gmbepelistdxﬂzlcﬁlac(lyNH)lbamﬁatedG(zj;&\li-Dorad lkyd am no or -C
(=NH) -dial kyla roug | S boun on atomon the
o

t t ro n
ar yI hef"eF&ary SB?‘tﬁ‘é’PE 1ﬁf”aﬁ& gg Fnr‘ﬁ‘B ¥¥han one
O =NH- amﬁ'aeoxyc( cauf%oﬁykym@mo Alkeond, = uﬁ%mlafgyk@m NeniHPup is bound to

the aryl eteroaryl or _10 heterocycl oal k Preferably, R ‘and R2 are
t aken togeédk¥daming, t Adalkylamng atidmot @rvvﬁYéﬁoi hey are bound to forma

R* is selected from the group consisting of
substituted ethyl, alkenyl (wherein the double bond of
10 the alkenyl group is directly bound to or one carbon atom
removed from the nitrogen), cycloalkenyl (wherein the
double bond of the cycloalkenyl group is directly bound
tb or one carbon atom removed from the nitrogen),
benzyloxy, heteroaryl-C;alkyl, heterocycloalkyl-Cialkyl,
15 alkoxycarbonylC,alkyl, -C(0)-R®, -C(O)-(alkyl)-0-(alkyl),
alkoxycarbonyl, aryloxycarbonyl, benzyloxycarbonyl, -
C(0)0-8i(R')3, -Si(R') (0g-1R*);, -P(=0) (R*), and SEM;
wherein the substituents on the ethyl group are one
or more substituents independently selected from halogen,
20 carboxy, amino, alkylamino, dialkylamino, nitro or cyano;
wherein the alkyl, benzyl, heteroaryl or
heterocycloalkyl group, whether alone or as part of the R?
substituent group, is optionally substituted with one or
more substituents independently selected from halogen,
25 hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano; ~

wherein each R’ is independently selected from alkyl,
aryl, aralkyl or heteroaryl; wherein the alkyl, aryl or
30 heteroaryl group, whether alone or as part of an R®
substituent group, is optionally substituted with one or

more substituents independently selected from halogen,
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het er ocycl oal kyl group, a six menbered nonocyclic 15 heteroaryl group or a
nine to ten nenbered bicyclic heteroaryl group, wherein the3November 2006

het er ocycl oal kyl or heteroaryl group is optionally substituted as
previously ylpfsdads Mre preferably, Rl and R2 are taken together with the
nitrogen atomto which they are bound to forma 20 heter ocYelB83RYT9% gr oup or
a nine to.,ten nenber bi cycl,i het er oar rou wher ei n_t-he
heterocycpggFE§ ’o?agﬁ%¥%f6%?§ﬁ”gﬁ'%ﬁxyé é%%?%%%%%@p%% sf??ﬁ?ed as

previ ous| wrallef/l peamihby ea Heefearialal,y ditllkiylainapdnrarer takei; t oget her
with the nitrogen atomto which they are cound to 25 forma group sel ected
from norpholinyl, 1-(2- isopropoxyphenyl)-pi perazinyl or

i soi ndol e- 1, 3- ¢hepein! 8adh Ebodli IRddpaiadnta ypsesepteingeshi on, Rl and R2
are taken together with the nitrogen_atomto which they 30 are bound to

f or m - R=ChRExpgenphateyh, AW O eradiwd i f vharehe ot ethdsting of
hyd , dial i | ; ' kyl |
ydrogen rdc;yg %ﬁg‘f %eg%&twggh&;é or28g ngswc oﬁggﬁeﬁm Lhsscychaal kyl or ary

is optiona t one or re substituents 1 ndependently 28
13 NovenbgroR9061is\epO8sael/Gh G URCTiU888A14¥88 one or more

substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

10 alkylamino, dialkylamino, nitro or cyano;

wherein each R is independently selected from
alkyl, aryl or aralkyl; wherein the alkyl or aryl group,
whether alone or as part of an R substituent group, is
15 optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy,
alkyl, alkoxy, alkoxycarbonyl, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano;

20 wherein each R*® is independently selected from
alkyl, alkoxy, aryl, aryloxy, aralkyl or aralkyloxy;
wherein the alkyl or aryl group, whether alone or as part
of an R'® substituent group, is optionally substituted
with one or more substituents independently selected from

25 halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,

amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R!” is independently selected from

alkyl, aryl or aralkyl; wherein the alkyl or aryl group,

30 whether alone or as part of an R' substituent group, is
optionally substituted with one or more substituents

independently selected from halogen, hydroxy, carboxy,
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sel ected from hal ogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,
am no, al kylam no, dial kylamno, nitro or cyano. Preferabl3NoRbaber 2006
selected fromthe group consisting of hydrogen, di(lower alkyl) amno, a
three to Sygipgdedgenber ed nonocyclic cycloal kyl and aryl, nore referably
R'4 is selected fromthe group consisting of hydrogen, FTHSO{A™%hi no,

cycl ohex d h&ﬁél. l.Qqan h ment s t r t invention, RL and R2
10 are t%%]égﬂt oaglet ’ Valf[}f]f’t ﬁggggggbggﬁng%bn{%%aﬁn%ﬁgﬁ't hey are bound to
f or m - N=@{ &Ry Tamiger giltriohert eyare4 groups are taken together with the
carbon atomto which they are bound to forma heterocycl oal kyl group of the
formula RRO SS' N al 15 wherein Rah is |ower alkyl. Preferably, the two
R14 groups aakdmkenwedyeRherand tR3® tdre dakleon tagethen whtkhthé hey are bound

(9 10 2adaegel o R LA BN, o0 SR, STGARAL , She.g gaem et on

the formula

wherein n is an integer from 1 to 3; and wherein
each R'® is independently selected from the group
10 consisting of halogen, hydroxy, carboxy, alkyl, alkoxy,
aryl, aralkyl, amino, alkylamino, dialkylamino, nitro and
cyano;
alternatively two R'® groups are taken together with
the carbon atoms to which they are bound to form a phenyl
15 ring; wherein the phenyl ring is optionally substituted
with one or more substituents independently selected from
halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,

amino, alkylamino, dialkylamino, nitro or cyano;

20 alternatively R'™ and R®*® are taken together with the

nitrogen atom to which they are bound to form -N=C(R),;
wherein each R is independently selected from

hydrogen, dialkylamino, alkyl, cycloalkyl, aryl or

aralkyl; wherein the alkyl, cycloalkyl or aryl group,

25 whether alone or as part of an R substituent group, is
optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy,
alkyl, alkoxy, aryl, aralkyl, amino, alkylamino,

dialkylamino, nitro or cyano; provided that at least one
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0%, NRea R6 X OS OR3 5 R4 (Ij) wherein Xis selected fromCH2 or O

Rla is selected fromthe group consisting of 25 hydrogen, sg@g}ituhed et hyl ,
al kenyl (wherein the double 29 13 Novenber 2006 WO 03/097 ovember 2006
PCT/ US03/ 14796 bond of the al kenyl group is directly bound to or one carbon
atom r enoveda ¢3daréshie nitrogen), cycloal kenyl  (wherein thgcggufligopond of
the cycl oal kenyl group is directly bound to or one carbon atom renoved from
the 5 nitr¥gar) seheteeqafybdmGilee kytoudeiceisdeythgabdbk yhy & adidty | and

al koxycar bonyl C2al kyl, -C(O-R9, -C(O-(alkyl)-O(alkyl), alkoxycarbonyl,
aronxycaPBB&}f, benzyl oxycarbonyl, - S (R10) (O_1R 1) 2, and SEM wherein

the substituengscopnitierehhylowd ®RIP fRipN@relBaRen MBogeShbS tyitient s
i ndependent|ly sel ected from hal ogen, carboxy, am no, al kyl am no,

di al kyl anth8, careewn %ﬁomakgnyhich they are bound to form a
5 heterocycloalkyl group of the formula

R20
l

S N

0-1

wherein R?® is lower alkyl;

R?, R*, R® and R® are each independently selected from
10 hydrogen or lower alkyl and, when X is CHj3, R® and R® may
be alkene groups joined to form a benzene ring and, when
X is 0, R® and R* and/or R® and R® together may be a

methylenedioxy group of the formula:
R’ 08

15 wherein R’ and R?® are same or different and are
hydrogen, lower alkyl or are alkyl and are joined to form
a cyclopentyl or cyclohexyl ring;
or a pharmaceutically acceptable salt thereof;
under de-protection conditions, to yield the
20 corresponding compound of formula (XX). The compounds of

formula (XX) are useful for the treatment of epilepsy.

In an embodiment of the present invention is a

process for the preparation of a compound of formula (XX)
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wherein the al kyl, benzyl, heteroaryl or heterocycl oal kyl group, whether
alone or as part of the Rl substituent group, is optional 1§ Nawbmbert2006d
with one or 15 nore substituents independently sel ected from hal ogen,

hydr oxy, ¢ | kyl, al koxy, aryl, aral kyl, am no, alkylam no,

di al kyl ani %@Wﬁsg or cyano, R 2a is selected fromthe gPOUFS®IATSsting of
20 substituted ethyl, alkenyl (wherein thendouble bond of the al kenyl group
is directly bound to or one carbon atom r@noved fromthe nitrogen),

cycl oal kenyl (wherein the dou b f-—-BheNelgcl oal kenyl group is directly
bound to or one carbon gem/enmoved from flhe nitrogen), 25 benzyl oxy,

het eroaryl - G al kyl , het er ocychoal Rt al k9 , al koxycar bonyl C2al kyl ,
-C(O-R9, -C(O-(alkyl)-O(al \ al koxycarbonyl, aryl oxycarbonyl,

benzyl oxycarbonyl, C (O O &S (RIgt 3, -Si (Bo® (00_1R11) 2, -p (=0) (R13)
2 and SEM wherein the substituents on the ethyl group are one 30 or nore
substituents iwidapdmdent|y sel ected from hal ogen, carboxy, am no,

al kyl am no, dial.kyl am n NLLrQ cyang; wherein the alkyl, benzyl,
het er oaryl or fhl é:'reg]g)c/giégaf%%‘f/? gro . Qihet her al one or as part of the R2 30

R3, R4, R® and RS are each independently selected from

5 hydrogen or lower alkyl and, when X is CH2, R5 and R® may

be alkene groups joined to form a benzene ring and, when

X is 0, R3? and R* and/or R5 and Rf® together may be a

methylenedioxy group of the formula:
R’ 08

10 wherein R7 and R8 are same or different and are

hydrogen, lower alkyl or are alkyl and are joined to form
a cyclopentyl or cyclohexyl ring;
or a pharmaceutically acceptable salt thereof;

comprising, reacting a compound of formula (Ij)

R1a
\

X 5
O o

15 R® R (13)
wherein
X is selected from CH; or 0:
R'® is selected from the group consisting of
hydrogen, substituted ethyl, alkenyl (wherein the double
20 bond of the alkenyl group is directly bound to or one
carbon atom removed from the nitrogen), cycloalkenyl

(wherein the double bond of the cycloalkenyl group is
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13 Novenber 2006 WO 03/097656 PCTIUS03/ 14796 substituent group, is
optionally substituted with one or nore substituents indep %_ntl selected
from hal ogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralki? oxgher 20

al kyl am no, dial kylam no, nitro or cyano; 5 wherein each RO is |ndependently
sel ected frWA®RIB aryl, aral kyl or heteroaryl; wherei npé¢figs@liidwl. ary!

or heteroaryl group, mhether al one or as part of an RO substituent group,

i s opti onalinecsilgsbotnd edo woxt homm ecanrbaD a:tromerembseqitfmrtIsthmdependent |y

sel ected fr.om hal oge hydr oxy r box al k Y, ycar bonyl ,
aryl, ar ariA°SeR g?tﬁf%ﬁ (ﬁgﬁiﬁ al ﬁﬁF dl??#%i} Srd @5& b; wherein
each R10 iflkoxgyepebdapltyalkstiect-edohraf AS5dydaagen,) -ak-kullkyayyl or

ar al kyl ; wherein tﬂe al kyl o aryl. graqup, whether al one or as part of an Rl

subst i t uerAtkFYsap: °P¥1op?¥% %ﬁ¥§ﬁ¥$§ﬁ§ﬂvt@F@GY%PFﬁC%HBOBY notre substituents

|ndepe@dqudggsp(§q§eq ,I amahgkmgen, hydroxy, carboxy, alkyl, alkoxy, aryl,
aral kyl, am no am no, dial kylam no, nitro or cyano; wherein each
R11 is |ndepen&@ﬁrﬁynség%cﬁﬁﬁs¢*%#ﬁnts on the ethyl group are one

or more substituents independently selected from halogen,
carboxy, amino, alkylamino, dialkylamino, nitro or cyano;
wherein the alkyl, benzyl, hetercaryl or
10 heterocycloalkyl group, whether alone or as part of the R*
substituent group, is optionally substituted with one or
more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,
alkylamino, dialkylamino, nitro or cyano;
15
R?*® is selected from the group consisting of
substituted ethyl, alkenyl (wherein the double bond of
the alkenyl group is directly bound to or one carbon atom
removed from the nitrogen), cycloalkenyl (wherein the
20 double bond of the cycloalkenyl group is directly bound
to or one carbon atom removed from the nitrogen),
benzyloxy, heteroaryl-C;alkyl, heterocycloalkyl-C;alkyl,
alkoxycarbonylCyalkyl, -C(0)-R%®, -C(0)-(alkyl)-O-(alkyl),
alkoxycarbonyl, aryloxycarbonyl, benzyloxycarbonyl, -
25 C(0)0-8i(R')3, -Si(R') (0p-;R™)2, -P(=0) (R¥), and SEM;
wherein the substituents on the ethyl group are one
or more substituents independently selected from halogen,
carboxy, amino, alkylamino, dialkylamino, nitro or cyano;
wherein the alkyl, benzyl, heterocaryl or
30 heterocycloalkyl group, whether alone or as part of the R?
substituent group, is optionally substituted with one or

more substituents independently selected from halogen,
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al kyl, aryl or aral kyl; wherein the alkyl or aryl group, whether alone or
as part of an R11 substituent group, is 25 optionally substii8tNREmbdet Fogene
or nore substituents independently selected from hal ogen, hydroxy, carboxy,
al kyl, al koxyg ycar bonyl, aryl, aral kyl, am no, alkylam no,

di al kyl am no, %ﬁ??@éor cyano; 30 wherein each R13 is indepRli@i0¥i79%e| ect ed

from alk oX |, XY, Kk r OXY- erein the

al kyl or é#?F%%§bu%?r§ﬁ%¥he%i%#%héiggJ S é%??' %¥§%%y£ﬂ§%gﬁ%%?ituent group,
i s optionallkylsubsdj t diatkBladBndjowerther c2008an¥ 03/ 097656 PCTI US03/ 14796
with one or nore substituents independently selected from hal ogen, hydroxy,
car boxy, al kyl, al koxy, aryl, aralkyl, am no, alkylam no, dialkylam no,
nitro or cyanowhbr#ber€ich eRt i sRliAdepehtdepey deslid ot bl meiedlisgyom al kyl,
aryl or aral kyl; wherein the al kyl or aryl grougi whet her al qQne or as part
of an ﬁl?3§BBSPFtﬁéﬂ%kﬁ}buﬁ?e¥%lncﬁhq(ﬁ%&&ﬂy SuBEYT t IR wi WHEGIRE or nore

subst it uenfipnel Beepgngehnt | ¥ sgh et edpht ppudal agefip Nl Spbicsanhexy, 10
al kyl , al koxy, aryl, aral kyl, am no, al kylam no,
substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy,
alkoxycarbonyl, aryl, aralkyl, amino, alkylamino,

10 dialkylamino, nitro or cyano;

wherein each R is independently selected from
hydrogen, alkyl, aryl or aralkyl; wherein the alkyl or
aryl group, whether alone or as part of an R'® substituent
15 group, is optionally substituted with one or more
substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano;

20 wherein each R is independently selected from
alkyl, aryl or aralkyl; wherein the alkyl or aryl group,
whether alone or as part of an R substituent group, is
optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy,

25 alkyl, alkoxy, alkoxycarbonyl, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano;

wherein each R is independently selected from
alkyl, alkoxy, aryl, aryloxy, aralkyl or aralkyloxy;
30 wherein the alkyl or aryl group, whether alone or as part
of an R'® substituent group, is optionally substituted

with one or more substituents independently selected from
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di al kyl am no, nitro or cyano; alternatively Rla and Rea are taken together
with the nitrogen atomto which they are bound to forma gr of . 15 the
formula 0 --N~~(R15)0 6 )n O wherein n is an integer fror}gli&pqvﬁn@?rgqpé
wherein each R 5 is independently selected fromthe group consisting of
hal ogen, hyd¥@#3/0976¢r boxy, al kyl, al koxy, 20 aryl, aral kyl pc/dstfia796

al kyl am no, dialkylamno, nitro and cyan o; alternatively two RL5 groups
are taken halpgerer hyiddexyt heachrbyn atkys, talkdxyoh arydy arelkplnd to form a

phenyl ring; V\h%rl?é’%rrlagn %ophgﬂgtlf(gﬂ‘g#é%t gg}%r%n%lg Y:XEE{%S‘t ituted 25 with one

or nore subBStituénte in epéndén Se rom  hal'ogén, hydroxy, carboxy,
al kyl, al koxy, aryl, aralkyl, am no, alkylam no, dialkylamnno, nitro or
cvanoi 32 13 Noyenber, 290% rP 03 0RL30EM V0 dHEP £rom
5 alkyl, aryl or aralkyl; wherein the alkyl or aryl group,

whether alone or as part of an R'” substituent group, is

optionally substituted with one or more substituents

independently selected from halogen, hydroxy, carboxy,

alkyl, alkoxy, aryl, aralkyl, amino, alkylamino,

10 dialkylamino, nitro or cyano;

alternatively R™ and R* are taken together with the

nitrogen atom to which they are bound to form a group of

0]
)\ (R™)o.6
A
_g—Nyxl .
O

wherein n is an integer from 1 to 3; and wherein

the formula

15 i
each R is independently selected from the group
consisting of halogen, hydroxy, carboxy, alkyl, alkoxy,
aryl, aralkyl, amino, alkylamino, dialkylamino, nitro and
20 cyano;
alternatively two R'® groups are taken together with
the carbon atoms to which they are bound to form a phenyl
ring; wherein the phenyl ring is optionally substituted
with one or more substituents independently selected from
25 halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,

amino, alkylamino, dialkylamino, nitro or cyano;

alternatively R'® and R* are taken together with the

nitrogen atom to which they are bound to form -N=C (R*) ,;
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alternatively Rla and Rea are taken together with the nitrogen atomto

whi ch they are bound to form-N=C(R14)2; wherein each R14 i3 Ngvdmpenzipat | y
sel ected from hydrogen, dial kyl am no, al kyl, cycloal kyl, aryl or 5 aral kyl;

wherein thev@dwdg%sgycloal kyl or aryl group, whether alone or as part of an
R14 substituent group, is optionally substituted with onePEF U796

substituents independent]y_ sel.ected fro |.ogen, hydrox car boxy, alkyl,
al koxy, aryl, g?‘ﬁFEfiP, e?ﬁ*‘n%, élskﬁlgﬁ?%ﬁigrﬁlﬁ%ﬁqfﬁ%% %ﬁmni tro or cyano;
provi ded thialrogenl eaikydnecyRldallsylselaagtieddf nealkhe; gvbepeiondiest i ng of
hydr ogen a al kyl; alternatively, two R14 oups.are taken together with
the car borf5®dm Fﬁc\:}xﬁﬁhkyih8§ ?;lF%i/b%Wﬂ%@'t &hﬁgﬁ‘ﬂaaignﬁe?’ér%%xﬂﬁ%al kyl group
of the forgulsa RRZGuNEEuenteg@blipR20s | spd QWRI1 13} leibstRButld, RS and R6 are
each independently selected from 20 hydrogen or |ower_ al kyl and, when X is

CH2, RS arkiie orgy OrbBEOZPkEHbSHE BUgig dindeerdenslinh acbeatehef¥amhg and, when
halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,

amino, alkylamino, dialkylamino, nitro or cyano;
provided that at least one R is selected from the
group consisting of hydrogen and alkyl;
10
R}, R*, R® and R® are each independently selected from
hydrogen or lower alkyl and, when X is CH2, R® and R® may
be alkene groups joined to form a benzene ring and, when
X is 0, R?® and R* and/or R® and R°® together may be a
15 methylenedioxy group of the formula:

R’ 035’_
wherein R’ and R® are same or different and are
hydrogen, lower alkyl or are alkyl and are joined to form
a cyclopentyl or cyclohexyl ring;
20 or a pharmaceutically acceptable salt thereof;

under de-protection conditions, to yield the

corresponding compound of formula (XX).
In an embodiment of the present invention is a

25 process for the preparation of a compound of formula
(XXa)
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Xis 0, R3 and R4 and/or R5 and R6 together may be a net hyl enedi oxy group of
the formula: R7 R6 04 25 wherein R7 and R8 are sane or di ffl%rﬁgtemabréd 6(?69
hydrogen, |ower alkyl or are alkyl and are joined to form a‘cyc opeﬁgy or
cycl ohexyl ring; 33 13 Novenber 2006 WD 03/097656 PCT/ US03/ 14796 provi ded
t han when RIWD®3/pg7és60ogen, then R2 is other than mnet hyl car peAydsosisr96
carboxyet hyl; or a pharnmaceutically acceptable salt thereof. 5 In another
enbodi ment of the present invention is gy cC pund of the fornmula (1k) Rla
O NRRE "~ 0\0 O ~O\" 0 (Ik) wherein® & Is selected fromthe group

et Pac
consi sting of 0O §—0 o)
o :

O
R (XXa)
o Ve

comprising reacting a compound of formula (Ik)

R1a
\N 2a
O*s/ R
X
Jd o
o/\(
(Ik)
wherein
5 R*® is selected from the group consisting of

hydrogen, substituted ethyl, alkenyl (wherein the double
bond of the alkenyl group is directly bound to or one
carbon atom removed from the nitrogen), cycloalkenyl
(wherein the double bond of the cycloalkenyl group is

10 directly bound to or one carbon atom removed from the
nitrogen), heteroaryl-Cijalkyl, heterocycloalkyl-Cialkyl,
alkoxycarbonylCyalkyl, -C(0)-R?, -C(O)-(alkyl)-0O-(alkyl),
alkoxycarbonyl, aryloxycarbonyl, benzyloxycarbonyl, -
Si (R*®) (0o-1R™) 2, and SEM;

15 wherein the substituents on the ethyl group are one

| or more substituents independently selected from halogen,
carboxy, amino, alkylamino, dialkylamino, nitro or cyano;
wherein the alkyl, benzyl, heterocaryl or

heterocycloalkyl group, whether alone or as part of the R'

20 substituent group, is optionally substituted with one or
more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano;
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10 hydrogen, substituted ethyl, alkenyl (wherein the double bond of the

al kenyl group is directly bound to or one carbon atomreno fro
nitrogen), cycloal kenyl (wherein the double bond of the cyﬁfﬁ’g E]?Itz%?oup

is directly bound to or one carbon atomrenoved fromthe 15 nitrogen),

het er oar y| - ®l0A3/097656 het er ocycl oal kyl - d al kyl, al koxycar bowys/Esbah kgt .
-C(O-R9, -C(O-(alkyl)-O(alkyl), alkoxycarbonyl, aryloxycarbonyl,

benzyl oxycar bonyl, - Si (R10) (00_ 1R11) 2, and GEM wherein the substituents

on the ethyl ghwﬁb rs%l%'&"ted29r8{nk£‘){? nLS bng@pendently sel ected

from hal ogen, am no al kyl am™no, nitro or cyano;
wher ei n tm@baltkyu;eﬁeaZbYl hellefm}e]r yﬂwh@trehet Qhecgloubhda kmn@rqﬁjp whet her

al one or part of.the R St Y u |sot|onl ubstituted
with one g:?‘e fékﬁﬁ?% <0B8Pi f‘ﬁecg reCt Oglc?g ngy sePgﬁt o ph A %rﬁ%aﬁ‘ ogen,
hydroxy, cewmbery, fﬁbhy{:heahkﬁi(dgerﬂ)r,yIc:,ycalba[lkyéhylar(ﬂ'vhérelﬂltklyéam no,

di al kyl am no, _nitro_or _c Novenber 2006 . WO 03/ 097656
PCT) 1150324736 REAA| Sf SEheceudl gavmn IFPYRpIEoAEFEEFHY kund

to or one carbon atom removed from the nitrogen),
benzyloxy, heteroaryl-Cialkyl, heterocycloalkyl-C;alkyl,
alkoxycarbonylCsalkyl, -C(0)-R?, -C(O)-(alkyl)-0O-(alkyl),
10 alkoxycarbonyl, aryloxycarbonyl, benzyloxycarbonyl, -
C(0)0-8i (RY)3, -8i(R') (0¢-1R™)2, -P(=0) (R*®), and SEM;
wherein the substituents on the ethyl group are one
or more substituents independently selected from halogen,
carboxy, amino, alkylamino, dialkylamino, nitro or cyano;
15 wherein the alkyl, benzyl, heterocaryl or
heterocycloalkyl group, whether alone or as part of the R?
substituent group, is optionally substituted with one or
more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

20 alkylamino, dialkylamino, nitro or cyano;

wherein each R’ is independently selected from alkyl,
aryl, aralkyl or heterocaryl; wherein the alkyl, aryl or
heterocaryl group, whether alone or as part of an R®
25 substituent group, is optionally substituted with one or
more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

30 wherein each R is independently selected from
hydrogen, alkyl, aryl or aralkyl; wherein the alkyl or
aryl group, whether alone or as part of an R’ substituent

group, is optionally substituted with one or more
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substituted ethyl, alkenyl (wherein the double bond of the alkenyl group is
directly bound to or one carbon atom5 renoved fromthe nit

cycl oal kenyl (wherein the double bond of the cycl oal kenyl {;flgggér?%er P(r)6ect |y
bound to or one carbon atomrenoved fromthe nitrogen), benzyl oxy,

het er oar y| - ¥OABR656 het er ocycl oal kyl - O al kyl,  al koxycar boroaGdatdys ,
-C(O-R9, -C(O.-(alkyl)-0O(al kyl), 10 _al koxycarbonyl, aryl oxycarbonyl,

benzyl oxy S¥P5&AFHent scipgependgnt iy Belecteq frppoated®iR11) 2, -P (=0
(R13) 2 am@a@%&?, whersky, t AEKPLPHIRIIGNt 3190, t BealkPy| Shpwp, are one or
more substituenfs independently sel ect ed from hal ogen, carboxy, ani no,

al kyl am n@lkgilamgpranfaslkii @apnor it or £¥aRRerei n the al kyl, benzyl,

het eroaryl or heterocycl oal kyl group, whether alone or as part of the R2
substituent group, is optionally substituted with one or nore substituents
i ndepefdent | y sikeetadehrbnrHalisgindepdryderoxly sedeoded, fabkyl, al koxy, aryl,

aral kyl, amino, 20 alkylamno, . dialkyl.am no, nitro or_cyano, wherein each R9
is i ndeper?gz(ﬁﬁl’yaﬂ?e8¥ear?mal ?"?’emartg]le, agﬁ(glrlk%: %’Fyﬁe?%??a’ryl ; Wherein
t he al kyl whathleroalohet efroas ypaty wh,anMrét habsl iavtentr gasupar isof an R9 25
substi t uent rouR isuggt i,onaléy stﬁ)stitut ed with one, or
optionally s tituted ‘with one or more substituents
independently selected from halogen, hydroxy, carboxy,
10 alkyl, alkoxy, alkoxycarbonyl, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano;

wherein each R*® is independently selected from
alkyl, alkoxy, aryl, aryloxy, aralkyl or aralkyloxy;

15 wherein the alkyl or aryl group, whether alone or as part
of an R*® substituent group, is optionally substituted
with one or more substituents independently selected f£rom
halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,
amino, alkylamino, dialkylamino, nitro or cyano;

20

wherein each RY is independently selected from
alkyl, aryl or aralkyl; wherein the alkyl or aryl group,
whether alone or as part of an R’ substituent group, is
optionally substituted with one or more substituents

25 independently selected from halogen, hydroxy, carboxy,
alkyl, alkoxy, aryl, aralkyl, amino, alkylamino,

dialkylamino, nitro or cyano;
alternatively R and R** are taken together with the

30 nitrogen atom to which they are bound to form a group of

‘the formula
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nore substituents independently sel ected from hal ogen, hydroxy, car boxy,

al kyl, al koxy, al koxycarbonyl, aryl, aralkyl, am no, alkyl

di al kylam no, nitro or cyano; 30 wherein each R10 is |ndepeﬁg§@Y?9b%epggted
from hydrogen, alkyl, aryl or aral kyl; wherein the alkyl or aryl group,
whet her al oW® B09%86 part of an RL0 substituent group, is pEiiusBakioy
substituted with one or nore 35 13 Novenber 2006 WD 03/097656

PCT/ US03/ 14796 substituents i ndepe entIy selected from hal ogen, hydroxy,
car boxy, al kyl, al koxy, aryl, aralk 71 e al kyl am no, di al kyl am no,
nitro or cyano; 5 wherein each /fhdependently selected from al kyl,
aryl or aral kyl; wherein the a or & group, whether alone or as part
of an R11 substituent group, is op i |1y substituted with one or nore
substituents independently selected from hal ogen, hydroxy, carboxy, 10

al kyl, al koxy, alkoxycarbonyl aryIo aralkyl,,anino alkylanino

?ialkylanino bﬁrolgr ¥an mﬂgre n 1R% s in ndently sel ected
rom al kyl, Sxy Hafyt? gtWQI P ra?%
each R15 is independently selected from the group
consisting of halogen, hydroxy, carboxy, alkyl, alkoxy,
5 aryl, aralkyl, amino, alkylamino, dialkylamino, nitro and
cyano;
alternatively two R'® groups are taken together with
the carbon atoms to which they are bound to form a phenyl
ring; wherein the phenyl ring is optionally substituted
10 with one or more substituents independently selected from
halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,

amino, alkylamino, dialkylamino, nitro or cyano;

alternatively R* and R?*® are taken together with the
15 nitrogen atom to which they are bound to form —N=C (R™) ,;
wherein each R* is independently selected from
hydrogen, dialkylamino, alkyl, cycloalkyl, aryl or
aralkyl; wherein the alkyl, cycloalkyl or aryl group,
whether alone or as part of an R substituent group, is
20 optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy,
alkyl, alkoxy, aryl, aralkyl, amino, alkylamino,
dialkylamino, nitro or cyano; provided that at least one
R* is selected from the group consisting of hydrogen and
25 alkyl;
alternatively, two R groups are taken together with
the carbon atom to which they are bound to form a

heterocycloalkyl group of the formula
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15 wherein the alkyl or aryl group, whether alone or as part _
substituent group, is optionally substituted wth one or nPfﬁb§%ﬁ§%;%H§

i ndependent|ly sel ected from hal ogen, hydroxy, carboxy, alk
am no, al kyl am no, dial kylam no, nitro or cyano; 20 wherein each

ar al kyl ,

R17 is i ndeY©dédt6ssy sel ected from alkyl, aryl or aral kylpcmb®sgimnet he

of an R13

nts
ryl,

al kyl or aryl group, whether alone or as part of an R17 substituent group,

is optionally substituted with one
sel ected from hal ogen, hydroxy, car
am no, al kyl am no, dial kyl am no, X
are taken together with the 30 nitrlogen
forma group of the fornula 36 13
PCT/ US03/ 14796 0 )~j(R15)0-6 O

10

15

20

25

30

_ox§,
er 2006 WD 03/097656

wherein R*® is lower alkyl;
or a pharmaceutically acceptable salt thereof;

under de-protection conditions, to yield the

corresponding compound of formula (XXa). The compounds of

formula (XXa) are useful for the treatment of epilepsy.

The present invention is further directed to a

product prepared by reacting a compound of formula (Ij),

as previously defined, under de-protection conditions. 1In

an embodiment of the presentiinvention is a product
prepared by reacting a compound of formula (Ik), as

previously defined, under de-protection conditions.

As used herein, “halogen” shall mean chlorine,

bromine, fluorine and iodine.

As used herein, the term “alkyl” whether used alone
or as part of a substituent group, include straight and
branched chains. For example, alkyl radicals include
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl, t-butyl, pentyl and the like. Preferably, the
alkyl group comprises one to eight carbon atoms. Unless
otherwise noted, “lower” when used with alkyl means a

carbon chain composition of 1-4 carbon atoms.

As used herein, the term “alkenyl” shall denote
partially unsaturated straight and branched alkyl chains
containing one or more double bonds, preferably one to

two double bonds. Suitable example include allyl,
54

orRffore substituents 25 independent!y
al kyl , al koxy, aryl, aralkyl,

r cyano; alternatively Rla and R2a
tomto which they are bound to



wherein n is an integer from1l to 3; and wherein each R15 is independently
sel ected fromthe group consisting of hal ogen, hydroxy, cay é@’em@r 5&)6
al koxy, 5 aryl, aral kyl, am no, alkylam no, dialkylam no, nitro an cyano;
alternatively two R15 groups are taken together with the carbon atons to
whi ch they WO38%1656d to form a phenyl ring; wherein the phemydosnimg is
optionally substituted. 10 with one or. nore substituents i ndeg%ndent |y

sel ect ed TRHRPHal EFoRe My dr 8RY, tRarbthg, dueferabiloxyieaforbler al kyi

am no, al kydRMd0.crdl ahkphgm ?QQuﬁi 18 010N SANGneakhebbat h¥ehy R a and Rea
are taken together with the 5 nitrogen atomto which they are bound to

f orm - N=C(Famyved figesy hg ahERchaant sbeirfependent | y sel ected from hydrogen,
di al kyl am no, al kyl, cycloal kyl, aryl or aral kyl; wherein the al kyl,

cycl oal kyl or aryl group, whether alone or as part of an R14 substituent
group, 5 s 20 omimidalrly,stbst tennetialkydy Oheshel Indeaosebphirt ughls

el Ryl AT SRS AR ATy E ST Vo B ByaRen BrBifded that ot
| east one ord b1t sncrel eetipdefl bomis hepps Dennisigninet iteg tab bydpdgen and
bonds, more preferably one triple bond. Suitable
examples include propargyl, -CH;CH,CCH, and the like;
10 wherein the triple bond on the alkenyl group is at least

one carbon atom removed from the attachment point.

As used herein, the term “cycloalkyl” shall mean any
'stable 3 to 8 membered monocyclic or 9 to 14 membered

15 saturated bicyclic ring system. Suitable examples
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, octabhydroindenyl,
decahydronaphthyl, and the like. The term “cycloalkenyl”
shall mean any stable 3 to 8 membered monocyclic,

20 partially unsaturated ring system containing one or more
double bonds, or any stable 9 to 14 membered, bicyclic,
partially unsaturated (i.e. containing one or more double
bondsj or partially aromatic ring system. .Suitable
examples include cyclohexenyl, cyclopentenyl,

25 cyclopropenyl, cyclohex-1,4-dienyl, tetrahydronaphthyl,
indanyl, and the like.

As used herein, unless otherwise noted, “aryl”
whether used alone or as part of a substituent group,
30 shall refer to a carbocylic aromatic group such as phenyl,

naphthyl, and the like.
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25 alkyl; alternatively, two R14 groups are taken toget her with the carbon
atomto which they are bound to forma heterocycl oal kyl gy&q &ere%%
formula 37 13 Novenber 2006 WO 03/097656 PCT/ US03/ 14796 R2 grel n
R20 is | ower al kyl; provided than when Rl is hydrogen, then R2 is other 5

t han net hyl ™ 8®A3E6 or car boxyet hyl ; or a pharnmaceuti cal | ypegesahake salt
thereof. |In an enbodi nent of the present invention are conpounds of
fornmula (1j) adé @BRY heeeiin WHesR ethorwigstriatgdnt “pyadkylbstit uent which

Ty be remmahandecs asbAlootact hatedagel, dgearabet Laagonditi ons. 11

anot her ment o e present 1 nvention are conpoun f formula (1j)
and (1k) wiieddi meaheaﬂralmﬁ:stdh@éngrpspasukmtbﬁwtedemthhanhama]y be renoved

gpggrent)asg:roql% %{18 ectl eny5.L Cond'htthoTsanéncl'Yeetl %not hgmga i)dl ment of the

5 examples include, benzyl, phenylethyl, naphthylmethyl, and
the like.

As used herein, unless otherwise noted, “alkoxy”
whether used alone or as part of a substituent group,

10 shall denote an oxygen ether radical of the above
described straight or branched chain alkyl groups. For
example, methoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy,
n-hexyloxy and the like. Similarly, the terms “aryloxy”
and “aralkyloxy” shall denote an oxygen ether radical of

15 the above described aryl and aralkyl groups, respectively.

As used herein, unless otherwise noted, “heterocaryl”
whether used alone or as part of a substituent group,
shall denote any five or six membered monocyclic aromatic

20 ring structure containing at least one heterocatom selected
from the group consisting of O, N and S, optionally .
containing one to three additional heteroatoms
independently selected from the group consisting of O, N
and S; or a nine or ten membered bicyclic aromatic ring

25 structure containing at least one heterocatom selected from
the group consisting of O, N and S, optionally containing
one to four additional heteroatoms independently selected
from the group consisting of O, N and S. The heteroaryl
group may be attached at any heterocatom or carbon atom of

30 the ring such that the result is a stable structure.
Preferably, the heteroaryl group is attached at any carbon
atom of the ring such that the result is a stable

structure.
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I nvention are conpounds of formula (lj) and (1k) wherein the Rla
substituent is a substituent which may be renoved under cai§k%kic rﬁgﬁgtion
conditions. 20 In an enbodi nent of the present invention are oﬂﬁgﬂ of
formula (1j) and (1k) wherein the Rea substituent is a substituent which
may be renmoWEHO3WA®S¢ aci dic (acid cl eavage) de-protectionpeposisiiy@gs. I n
anot her enbodi nent of the present invention are conpounds 25 of fornula (1j)
and (1k) wher eiEramhéeReaf stibistablige ietersoaryls grouipsudnclwdechbrimy be renoved

under basigc de.jpr 9&85&&8%,‘3%%@93-f%ﬂ,e?ﬁh%%%gﬁ‘er gg?é}ga'ﬁfe”t of the
present invention areé conpourtds of ~f or ad (T] nd c() €rein the Rea
subst i t uenitmiidazalglpsputamrity Whiichxaaplpk, riesmmhedz8dylnder catal ytic
reduction conditions., .38 13 Ngvenber .2006 WQ 03/097656 PCTI USO3/ 14796 |n
an enbodi Mer®? #Y?hetler%g’eafﬁO]TY eﬁ’ty'rr&ﬂyg‘r epyr\é\g(ﬁfdax $ of formula (1j) and
(1'k) wser ehyrididiand, Regradinyll, alkgtrahplpt fiefaanh , t hadelizDEGEN, atom to which
they are 5 bound to forma group which my be renoved under de- protection
condi di onsindolyl, isoindolinyl, indazolyl, "benzofuryl,
benzothienyl, benzimidazolyl, benzthiazolyl,
benzthidiazolyl, benzoxadiazolyl, purinyl, quinolizinyl,
quinolinyl, isoquinolinyl, isothiazolyl, cinnolinyl,
10 phthalazinyl, quinazolinyl, quinoxalinyl, naphthyridinyl,
pteridinyl, and the like.
Particularly preferred heteroaryl groups include
thienyl, 2,1,3-benzoxadiazolyl, 2,1,3-benzothidiazolyl,
-quinolinyl and isoxazolyl.
15
As used herein, the term “heterocycloalkyl” whether
used alone or as part of a substituent group, shall
denote any five to seven membered monocyclic, saturated or
partially unsaturated ring structure containing at least
20 one heteroatom selected from the group consisting of O, N
and S, optionally containing one to three additional
heterocatoms independently selected from the group
consisting of O, N and S; or a nine to ten membered
saturated, partially unsaturated or partially aromatic
25 Dbicyclic ring system containing at least one heteroatom
selected from the group consisting of O, N and S,
optionally containing one to four additional heteroatoms
independently selected from the group consisting of O, N
and S. The heterocycloalkyl group may be attached at any
30 heteroatom or carbon atom of the ring such that the result
is a stable structure.
Examples of suitable heterocycloalkyl groups include,

but are not limited to, pyrrolinyl, pyrrolidinyl,
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The conpounds of forrmula (Ij) and (lk) are useful as internediates for the

preparation of the corresponding 10 conpounds of fornula ( O- /INH2 R6 X

OSOR3 R5 R4 (XX) wherein X, R3, R4, R5 and R6 are as preVAvEdes2006

defi ned, a%the conpound of forrmula (XXa) ONH2 ~OO0'0 O(XXa) OO 15

respecti velW0O 03[19&5pr esent i nvention is further directed t r ss for

the preparation of a conpound of formula (XX) X O, /NH %%ﬁgs&g‘}%&a
dioxalanyl, imidazolinyl, imidazolidinyl, pyrazolinyl,

pyrazolidinyl, piperidinyl, dioxanyl, morpholinyl,
dithianyl, thiomorpholinyl, piperazinyl, trithianyl,
indolinyl, chromenyl, 3,4-methylenedioxyphenyl, 2,3-
5 dihydrobenzofuryl, 2,3-dihydro-l1H-isoindole, and the like.
Particularly preferred heterocycloalkyl groups
include pyrrolidiny, piperidinyl, morpholinyl,
piperazinyl and 2,3-dihydro-1H-isoindole.

10 ‘ With reference to substituents, the term
“independently” means that when more than one of such
subgstituents is possible, such substituents may be the

same or different from each other.

15 When a particular group is "substituted" (e.gqg.,
phenyl, aryl, aralkyl, heteroaryl), that group may have
one or more substituents, prefereably from one to four
substituents, more preferably from one to three
substituents, more preferably still from one to two

20 substituents.

As used herein, the symbol "™~ ghall denote a
bond above the plane of the molecule. Similarly, the
symbol w“wWWW» ghall denote a bond below the plane of the

25 molecule.

For use in medicine, the salts of the compounds of
this invention refer to non-toxic “pharmaceutically
acceptable salts.” Other salts may, however, be useful

30 in the preparation of compounds according to this
invention or of their pharmaceutically acceptable salts.

Suitable pharmaceutically acceptable salts of the

compounds include acid addition salts which may, for

58



R5 R4 (XX) 20 wherein X is selected fromCH2 or 0; 39 13 Novenber 2006 WO
03/ 097656 PCT/ 13S03/ 14796 R3, R4, RS and R6 are each indeperiu tly selected
from hydrogen or |ower alkyl and, when X is CH2, R5 and R6 grg‘{j]“’e’@@eraziqgéne

groups joined to forma benzene ring and, when X is 0, R3 and R4 and/or RS
and R6 togeWeds/opmss be a 5 net hyl enedi oxy group of the forgaggeesiaoeR 1 ) -
R88/ \O wherein R7 and R8 are the sane or different and are selected from

hydr ogen, ekemple albg/ | f@meat dyalnkiwingnd acdutjiom nefll tle faympoandycl opentyl or

&C'Zﬁlh%yki%%;%oﬁout% "I LH838EL00; & FopPound ol forilg (1) Ria |
) a
such as hydrochloric acid, sulfuric acid, fumaric acid,
maleic acid, succinic acid, acetic acid, benzoic acid,
5 citric acid, tartaric acid, carbonic acid or phosphoric
acid.

Furthermore, where the compounds of the invention
carry an acidic moiety, or wherein R!' or R'® is hydrogen,
suitable pharmaceutically acceptable salts thereof may

10 include alkali metal salts, e.g., sodium or potassium
salts; alkaline earth metal salts, e.g., calcium or
magnesium salts; and salts formed with suitable organic
ligands, e.g., primary, secondary, tertiary or quaternary
ammonium salts, such as morpholinyl, t-butylamino,

15 choline, and the like.

Representative pharmaceutically acceptable salts
also include the following:

acetate, benzenesulfonate, benzoate, bicarbonate,
bisulfate, bitartrate, borate, calcium edetate,

20 camsylate, carbonate, clavulanate, citrate, edetate,
edisylate, estolate, esylate, fumarate, gluceptate,
gluconate, glutamate, glycollylarsanilate,
hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroxynaphthoate, iodide, isothionate,

25 lactate, lactobionate, laurate, malate, maleate,
mandelate, mesylate, methylbromide, methylnitrate,
methylsulfate, mucate, napsylate, nitrate, N-
methylglucamine ammonium salt, oleate, pamoate
(embonate), palmitate, pantothenate,

30 phosphate/diphosphate, polygalacturonate, salicylate,
stearate, sulfate, subacetate, succinate, tannate,
tartrate, teoclate, tosylate, triethiodide, wvalerate,

benzanthine, chloroprocaine, choline, diethanolamine,
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R3 RS R4 (ij) wherein X is selected from CH2 orwa; Riais selected from

the group consisting of 15 hydrogen, substituted ethyl, alk t he
doubl e bond of the al kenyl group is directly bound to or o g%%‘&% fgq%o

removed fromthe nitrogen), cycloal kenyl (wherein the double bond of the
cycl oal kenyl Wgr03{@¢76fes  directly bound to or one carbon at onpdEERYESHeé rOM t he
20 nitrogen), heteroaryl-C al kyl, heterocycloal kyl -d al kyl,
aIkoxycarbthYIQa¢¢y¢minQX(megiumin@(cpréaak9¢) -G yrednyn,) calgiipexycar bonyl ,
aryl oxycar bo o o |, HRJ. 2, and SEM wherein
t he SUbStI?Ug% S bn %% é%ﬁ@l éﬂ%ﬁ81gpé one ééﬁ nDre substltuents

| ndependently sel ected from hal ogen, carboxy, am no, alkylam no,

di al kyl am no, nitro or ano; 06 MO 03/097656
PCTI US03/ 14706 TReIRFSFTHe Hi 1°5‘eﬁ?§¥ugb§t‘é+*gé’rl§/ll%‘? SG¢&%r ocycl oal kyl

group, EhebB@BrQéQanOﬁhéﬁbdﬁﬁduﬁdé fetRis invention. In general,

such prodrugs will be functional derivatives of the
compounds which are readily convertible in vivo into the
required compound. Thus, in the methods of treatment of
the present invention, the term “administering” shall

10 encompass the treatment of the various disorders
described with the compound specifically disclosed or
with a compound which may not be specifically disclosed,
but which converts to the specified compound in vivo
after administration to the patient. Conventional

15 procedures for the selection and preparation of suitable
prodrug derivatives are described, for example, in

“Design of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985.

Where the compounds according to this invention have
20 at least one chiral center, they may accordingly exist as
enantiomers. Where the compounds possess two or more
chiral centers, they may additionally exist as
diastereomers. It is to be understood that all such
isomers and mixtures thereof are encompassed within the
25 scope of the present invention. Furthermore, some of the
crystalline forms for the compounds may exist as
polymorphs and as such are intended to be included in the
present invention. In addition, some of the compounds
may form solvates with water (i.e., hydrates) or common
30 organic solvents, and such solvates are also intended to

be encompassed within the scope of this invention.
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substituent group, is optionally substituted with one or nore substituents
i ndependently sel ected from hal ogen, 5 hydroxy, carboxy, alkK/Npovahba2006
aryl, aral kyl, am no, alkylamno, dialkylamno, nitro or cyano; R 2a is
selected fr roup consisting of substituted ethyl, al kenyl (wherein
t he doubl e %\%}7&&0 the al kenyl group is directly bound PET&BOME6car bon

atom renoved f QM t he ni %ogen,) 'a ctyyc a{_‘léegilrll (re erresi n tQE doubl e bond of
the cycl oal keny &GP i §U87 78t 137 BETRA"St o dr Ohe "Carbof "at om renoved from
t he nitrogaiimal ,bererkosply hetmimaaly mokal kydfedwdilgr achiahman) kythe C, . al kyl , 15

al koxycar bonyl C2al kyl , -C(O-R9, -C(Q -%al kyl)-O (al kyl) | koxycar bonyl ,
aryl oxycar bdriie Oﬁ?éﬁﬁl S%E%l‘?%'ﬂ?ﬁﬂt,' ogs ﬁya’é%f Q < ,f“?’%?'(le (O 1R11)
2, -P (=0 (R 3) 2 and SEM wherein the substituents on the ethyl group are

one or nore substituents independently selected from hal ogen, 20 carboxy,
ani no, Gl kyl aniThe t@iran Kyharppertifally effeghhve 2 i St HEe4dl kyl, benzyl,

het eroaryly, oL ; heteraey chag! %ﬁ(c%urﬂ:r UP o WAGE NESmALRRE o as part of the Rz

substituent group, 1s option y substituted wth one or nore substituents
i ndependenpharmeeleatticdlf rgembatiogerelizithydhexyiolegilgety oral kyl , al koxy,

aryl, aral%@éicfﬁgln%bsponse in a tissue system, animal or human
that is being sought by a researcher, veterinarian,
10 medical doctor or other clinician, which includes
alleviation of the symptoms of the disease or disorder

being treated.

As used herein, the term “composition” is intended
15 to encompass a product comprising the specified
ingredients in the specified amounts, as well as any
product which results, directly or indirectly, from
combinations of the specified ingredients in the
specified amounts.
20
Abbreviations used in the specification,

particularly the Schemes and Examples, are as follows:

AcCN = Acetonitrile

Benzhydryl = -CH (phenyl) ,

CDI = 1,1’ -carbonyldiimidazole

DAF = Diacetone fructose

DCC = 1,3-Dicyclohexylcarbodiimide
DCM = Dichloromethane

DIPEA = Diisopropylethylamine

DME = Dimethoxyethane

DMF = Dimethylformamide

EtOAc = Ethyl acetate
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al kyl am no, dial kyl am no, nitro or cyano; wherein each RO is i‘ndependent ly
selected fromal kyl, aryl, aralkyl or heteroaryl; wherein , yl
or 30 heteroaryl group, whether alone or as part of an R9 %ﬁ@gtg%rﬁ%éerr%to%
group, is optionally substituted with one or nore substituents

i ndependent WO &#19&6ed from hal ogen, 41 13 Novenber 2006 p&QUSHIQIBE656
PCT/ US03/ 14796 hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,

aral kyl, am noEt@H kyl ami ne, di aEdy@drnl no, nitro or cyano; wherein each R10
i s i ndependent selected from 5_hy v al , aryl or aral kyl; wherein
the al kyl or {%ﬁ)’(yl group, whet h%?sa orgr)lognea%rog%?@é rt of an R10 substituent
group, is optimeaEb|ly substd t ut edl- (iH{Beorpetariamodel-glpstituents

i ndependently sel ected from hal , hydrox rboxy, .al kyl, al koxy, aryl,
aral kyl , amino, 10 al kyl ani no, lgggm(y'lbgnﬁ(lﬁg,l)éﬁ‘le%%?f%rx%ﬂ?‘érﬁo; wherei n each R'
is independently sel ected fromhat&§luorsptosphageal kyl ; wherein the al kyl or

aryl group, whether alone or as part of an Rl1 substituent group, is 15
optional |y subBP¥€uted wi tth onelHh nFessinss £ UeAt s

Chromatography
MeOH = Methanol
SEM = 2- (Trimethylsilyl)ethoxymethyl
SEM-C1 = 2- (Trimethylsilyl) ethoxymethyl
chloride
TBAH = Tetrabutylammomium hydroxide
TEA = Triethylamine
THF = Tetrahydrofuran
TLC = Thin Layer Chromatography
Topiramate = 2,3:4,5-big-0-(1-

methylethylidine) -§-D-

fructopyranose sulfamate

Compounds of formula (I) may be prepared according

to the process outlined in Scheme 1.

R!
\S/ O\ /
X /o H PN
O R SR X o ©
RS R® ~ RE R?
(i
5 4
R R R® R? "
(m
5 Scheme 1

More particularly, a compound of formula (II), a
known compound (prepared as disclosed in U.S. Patent No.
4,513,006, Maryanoff, et al., Issued April 23, 1985) is
reacted with a suitably substituted amine of formula

10 (ITI), a known compound or compound prepared by known
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I ndependent |y sel ected from hal ogen, hydroxy, carboxy, alkyl, alkoxy,

al koxycar bonyl, aryl, aral kyl, am no, alkylamno, dialkyla r
cyano; 20 wherein each R13 is independently selected from EFMVFH‘%H%)X@,

aryl, aryloxy, aral kyl or aral kyl oxy; wherein the alkyl or aryl group,
whet her al or¥08#0%6&%6part of an R13 substituent group, is woTiusnaidrys
substituted wth one or nore substituents independentl ¥> sel ected from 25

hal ogen, hyefrinds, a@pretf@rwblm kil amghRexin the/|rangeyafy phousning® al kyl ami no,
di al kyl am ng,,, é"z{( LG, 1¥i’“§ﬁ%£’g\,\§@£@ Fhkdrt Isﬁa@%p%@dently

sel ect ed' from al ary or "aral k rein the alkyl or aryl group, 30
whet her al @cm@tcma.tasﬂmr fIPE‘f. @MEleetshbbem uentoxgidsup ands thgpiibaal | y

substi t ut ed th one Qr | ected from
hal ogen, c%?r%b%?f 4?%%%%%%%%%0%@ %d %%é}é%t«, PCTI US03/ 14796
al kyl, =l kpxgEA,arma‘A, aral lepe, 1akienotoaykeldanino,coriesdpoplddmgno, nitro or

cyano; alternat | vel y a a are taken together with the 5 nitrogen
atomto whFeRPRYRS E%ﬁ’ﬁ& Iiﬁf‘orm a group of

Alternatively, compounds of formula (I) wherein one
of R' or R? is selected from hydroxy, alkoxy, aryloxy, or
10 aralkyloxy, may be prepared according to the process

outlined in Scheme 2.

R1b
o, ¢ \
\Y
)4 H X R
O e
RS " rib~N~g2 - 0" Y
4 (V) g R
5
R R RS ~
) (fa)
Scheme 2
15 More particularly, a compound of formula (II) is

reacted with a suitably substituted compound of formula
(IV), wherein one of R™ or R® is hydroxy, alkoxy,
aryloxy, or aralkyloxy, a known compound or compound
prepared by known methods, preferably in amount in the
20 range of about 1 to about 2 equivalents, in an organic
solvent such as acetonitrile, THF, DME, and the like, in
the presence of a base such as K,CO;, DIPEA, TEA, and the
like, preferably K.,CO;, to yield the corresponding
compound of formula (Ia).
25
Compounds of formula (I) wherein one of R! is
hydrogen and R® is selected from alkoxycarbonyl,

aryloxycarbonyl or aralkyloxycarbonyl (i.e where R or RZ
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the formula O (R5)0 .r, )n O wherein nis an integer from1l to 3; and
each R 15 is independently selected fromthe grouptﬁﬂoggm%kgpb@g of
al ky '

wher ei n
hal ogen,

hydr oxy, carboxy, alkyl, al koxy, aryl, aralkyl, amno,

am no,

di al kylam no, nitro and cyano; alternatively two RL5 groups are taken
t oget her w WP 03Y®Sear bon atons to which they are bound topérusesasppenyl 15
ring; wherein the phegyl ring is qptionall substituted with one or nore

1

subst i t ueritss “CH@pOnBENt WpeseliacRed ifsr shkyhal ageh, omakabdyllcafBaxy, al kyl ,

al koxy,

alternativ

whi ch they3are bound to form -N=C(R14) 2;

sel ected from hydrogen, dial kyl am no, al kyl, cycloal kyl, aryl qé$m
e

a

a and Rea are”taken t er wt

wherein the al kyl, cycloal kyl or ar%l group, 25 whether alon ;

an R14 substituent group, is 4 HN
/ﬂ\ QE{
OH Cl—S—N OR'® o0 —d
H
°© ~ R° R
(VD) 5 4
R R (b}
Scheme 3

10

15

20

25

More particularly, a compound of formula (V), a
known compound or compound prepared by known methods, is
reacted with a suitably substituted compound of formula
(VI), wherein R is selected from alkyl, aryl or aralkyl,
a known compound or compound prepared by known methods,
in an organic solvent such as acetonitrile, THF, and the
like, in the presence of an inorganic base such as sodium
hydroxide, Kp;CO;, NapCO;, CsCOs;, and the like or an organic
base such as TEA, DIPEA, pyridine, and the like,
preferably in the presence of an organic base, to yield

the corresponding compound of formula (Ib).

Compounds of formula (I) wherein both R* and R? are
selected from -C(0)0-R*®, wherein R is as previously
defined, may be prepared by further reacting the compound
of formula (Ib), with a suitably substituted compound of
the formula R'©-0-C(0)-Cl, or a suitably substituted
symmetric or asymmetric compound of the formula R©¢-0-
C(0)0-0-R*, in the presence of a base such as TEA, DIPEA,
pyridine, and the like, in an organic solvent such as

acetonitrile, THF, and the like.
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optionally substituted with one or nore substituents independently selected
from hal ogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aral kyl,N&&mider 2006

al kyl am no, dialkylam no, nitro or cyano; provided that at |east one 43 13
Novenber 2006 WD 03/097656 PCT/ US03/ 14796 R14 is selected fromthe group
consi sting oVOY@Y6en and alkyl; alternatively, two R14 RGIRS3/24796 t aken
together with the carbon atomto which they are bound to forma 5

het er ocycl oal kyRlgpsRpt brelhe dImanes REQLTOKmWwhRr 61h ™0 5% | over al kyl ;

R3, R4, R5p&%§ﬁ?§daa§r§@@ | dgpandenidponahest efofhora &8hydrogen or | over

al kyl and, Is CH2, RS and R6 may  be al kene groups joined to forma
benzene ring and, when X is 0, R3 and R4 dLNHzRS and R6 together may be a
met hyl enedi oxy group of the for X R7 O S\R8 04
R® 0" Y
R3
AW )
5 Compounds of formula (I) wherein one of R* or R? is

selected from the group consisting of -C(0O)-R°, wherein R®
is as previously defined, may be prepared according to

the process outlined in Scheme 4.

@) @) O
CL\ R® R®

o
S
Y >
X C{ O
or
R6 R3
O
5 4
~ R i J\C, )
o) -
RQ

10 (Ic)
Scheme 4
Accordingly, the compound of formula (XX) is reacted
with a suitably substituted symmetric or asymmetric
anhydride, preferably a suitably substituted symmetric
15 anhydride, a compound of formula (VIII), a known compound
or compound prepared by known methods, wherein R’ is as

previously defined, in the presence of an organic base
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X 15 wherein R7 and R are sane or different and are hydrogen, |ower alkyl
or are alkyl and are joined to form a cyclopentyl or cycl ofeXylehibd?2000" 2
pharmaceutically acceptable salt thereof; under de-protection conditions,
to yield the 20 correspondi ng conpound of formula (XX). The conpounds of
formul a ( XXVOPUSeful for the treatment of epilepsy. |n Perwsdadissent of
the present invention is a' process for the preparation of a conpound of

formul a (X6ych & TEMNOPERESr PYBEALIND 0FDIF/E56 1PETI BS03T127IBIEC 11 - NH2
OS R 11 o&8dit RudR aleXRrNRER] Net Byl Sactl Y, €M @BUCEROT O

like, to yield the corresponding compound of formula
(Ic).

5 Alternatively, the compound of formula (XX) is
reacted with a suitably substituted acid chloride, a
compound of formula (IX), wherein R® is as previously
defined, in the presence of an organic base such as TEA,
DIPEA, pyridine, and the like, in an organic solvent such

10 as THF, acetonitrile, ethyl acetate, DME and the like, to
yield the corresponding compound of formula (Ic).

One skilled in the art will recognize that in the
process outlined in Scheme 4 above, the acid chloride
compound of formula (IX) may alternatively be substituted

15 with a suitably substituted acid bromide (i.e a compound
of the formula R°-C(0)-Br) or a suitably substituted acid
fluoride (i.e a compound of the formula R°-C(0)-F) and
reacted with the compound of formula (XX) to yield the
corresponding compound of formula (Ic).

20

Compounde of formula (I) wherein both R* and R? are
selected from -C(0)-R’?, may be prepared by reacting the
compound of formula (XX) with at least two equivalents of
a suitably substituted acid chloride of formula (IX),

25 according to the process described above.

Alternatively, for compounds of formula (I) wherein
both R' and R® are each selected from -C(0)-R° and are not
the same, may be prepared by reacting the compound of

30 formula (Ic) with a suitably substituted acid chloride of

formula (IX), according to the process described above.
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R3, R4, RS and R6 are each independently selected from 5 hydrogen or | ower
al kyl and, when X is CH2, RS and R6 may be al kene groups jdBdedembef 2006 a
benzene ring and, when X is 0, R3 and R4 and/or RS and R6 together

net hyl enedi qxy o564

and R8 are sane or

may be a

Hsg of the formula: ¢ R7 0. X R8 8 Q 10 wherein R7
ifferent and are hydrogen, |ower al kyPCIfUSSVEI% kyl and

are jolned 10 T8iMm1 2 £y c! ORRMMaL o HMIAY (1] ! RllerOin Bophasimoeut’ ca Iy

acceptable salt t

Ra 1 O

10

15

20

25

30

o, R2ais XaReayesl fzdm theSgRaup| ¢ynsigieing wf -S0,-RY,
wherein R'? ig as previously defined, may be prepared
according to the process outlined in Scheme 4, with
selection and substitution of a suitably substituted
symmetric or asymmetric sulfonic anhydride (R'?-S0,-0-S0;-
R') for the symmetric or asymmetric anhydride of formula
(VIII) or selection and substitution of a suitably
substituted sulfonyl chloride (R'?-80,-Cl) for the acid
chloride of formula (IX). One skilled in the art will
further recognize that a suitably substituted sulfonyl
bromide (R'?-80,-Br) may be used in place of the suitably
substituted sulfonyl chloride to yield the desired

product..

Similarly, compounds of formula (I) wherein one of R}
or R? is selected from -S0,-R'? and R'? is selected from
the group consisting of amino, alkylamino and
dialkylamino, may be prepared by reacting a suitably
substituted compound of formula (XX) with sulfuryl
chloride (80;Cl;) and then reacting with a suitably

substituted amine, alkylamine or dialkylamine.

Compounds of formula (I) wherein one or both of R! or
R? is SEM, may be prepared by reacting the compound of
formula (XX) with SEM-Cl, in the presence of a base such
as sodium hydride, n-butyl lithium, lithium
diisopropylamide, and the like, in an organic solvent
such as THF, DME, acetonitrile, ethyl acetate, and the
like. Wherein one of R' or R? is SEM, the SEM-Cl reagent
is present in an amount equal to about 1 equivalent.
Wherein when both of R' and R® are SEM, the SEM-Cl reagent

is present in an amount greater than 1 equivalent,
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Xis selected fromCH2 or O; Rais selected fromthe group consisting of

hydr ogen,
al kenyl
ni trogen),

substituted ethyl,

cycl oal kenyl

al kenyl

(wherein the double

203 RGP 2006

group is directly bound to or one carbon atomrenoved fromthe
(wherein the double bond of the cycl oal kenyl

group

is 45 13

81659006 WO 03/ 097656 PCTI US03114796 dlreCPCvUSBUHUGtO or

het er oar

one carbon atomrenoved fromthe nityrogen),

het er ocyc| BEgIgHAPEYa iy PR aBPKBYy eFREbiy? SXaldbpRtercE

SRR

- (0) - (al kydn iy )
benzyl oxycarbonyl, 5 S
substituents on the et hyl
sel ected from hal
cyano; wherein

al koxycar bonyl ,

aryloxycarbonyl

(R10) (O0_1R11) 2, and SEM mherein t he

group are one

t"ﬁ%'ﬁ Nl

E.Q

or

m(fp,w@é]}%yuarﬁlr@s dp g Kykam]

het er oaryl or

10 heterocyc oaIkyI

nore substituents independently

nitro or
group,

whet hers al wineredm &8 pis ta@fpztdwaqmslysdbéwe@emy oy eparasht i onal |y

substltuted Wi t
hal ogen, 4%?‘ I

carboxyPrOFE

more s

gbstl

e

oxy, aryl, ara kyl,

lﬂgé HPQ%ﬂﬁﬁgp tly selected from

am no,

\
O NH
\
\S/

2\
o)

10 Scheme 5

NH

Accordingly, a suitably substituted compound of

formula (Ib’), prepared as described in Scheme 2,

reacted with a suitably substituted compound

is

of formula

(XI), a known compound or compound prepared by known

15 methods,

pyridine, and the like, in an organic solvent

toluene, Xylene, benzene, and the like, at a

in the presence of a base such as TEA, DIPEA,

such as

reduced

temperature, to yield the corresponding compound of

formula (XII), which is heated at elevated temperature,

20
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al kyl am no, dial kylam no, nitro or cyano; 15 Rea is selected fromthe group
consisting of substituted ethyl, alkenyl (wherein the doub gl%?é}gbé}f 006 he
al kenyl group is directly bound to or one carbon atom renove rom-t

ni trogen), cl oal kenyl (wherein the 20 doubl e bond of the cycloalkenyl
group is di Wébw‘&?ﬂﬁ@und to or one carbon atom renoved fropctiososnistdggogen),
benzyl oxy, heteroaryl-C al kyl, heterocycl oal kyl -d al kyl,

al koxycar tmbt}dtCZaa)Pkyl to-w€)d Rhe -ddr@espankyhy- Eotpbkyd )of fddmnyacar bonyl
aryl oxycar?or} benzyl oxycarbonyl, 25 C (O OS (R17) 3, -Si (R10)
(O_1R11) 2{Id)p ( =0) (R13) 2 and SEM wherein the substituents on the ethyl

group are one e FRiQ18dbsShi tHENASE IvidEPeRdenliyesehaet ed £hom hal ogen,
car boxy, am no, al kyl am_no, _dial kyl am no, nitro or éano wherein the

al kyl ,  berR¥acesfesr GatLNGE 3D ﬁ%@%‘?%cﬁ/cht?é’lenyla gréupPl¥het her al one or as
part OfS the 32 1 it 'cb%%@hngr B¥Prhd Sfc%?ﬁdlcén@ﬂ—b (RUDS! h&gt gd with one or

nore substituents i ndependently selected from hal ogen, 13 Novenber 2006
WO 03/ 097686 sdtutedoIoratbe compound of formula (XI) and reacted

with the compound of formula (Ib’), to yield the
corresponding compound of formula (XII), which is then
further reacted to yield the corresponding compound of

10 formula (Id).

Compounds of formula (I) wherein R' and R® are taken
together with the N atom to which they are bound to form
a group of the formula -N=C(R'),; and wherein at least
15 one R™ is selected from the group consisting of hydrogen
and alkyl; may be prepared according to the process

outlined in Scheme 6.

O\\ NH2 /R14
X /S\\ 0=C
RS O 0o R14
R? >

(Xl

0 R4
Il /
O—ISI-—NZ \
O R14
(le)
20 Scheme 6

Accordingly, a suitably substituted compound of
formula (XX), a known compound, is reacted with a
suitably substituted compound of formula (XIII), a known
compound or compound prepared by known methods, in an
25 organic solvent such as MeOH, THF, AcN, and the like,
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hydr oxy, carboxy, alkyl, al koxy, aryl, aral kyl, am no, alkylam no,

di al kylam no, nitro or cyano; wherein each RO is |ndependenﬁaélselscggﬂ from
al kyl, 5 aryl or aral kyl; wherein the al kyl or aryl group, 8

or as part of an R9 substituent group, is optionally substituted with one
or nore subNWQPMAeE¢ i ndependently sel ected from hal ogen, plyaik@oscar boxy,
al kyl, al koxy, al koxycarbonyl, aryl, aralkyl, am no, alkylam no, 10

di al kyl amprefenabiy dn tbanpremmﬁﬁewﬁ eachtﬁiytls am@@@@nd@nniy sel ected
from hydro n,. alk [ - [ kyl aryl group,
whet her alogg Pcésgpar? ¥ ¢ ac 'xb%PF Egﬁkgﬁébgr%% i |é§%ﬁﬁ|onally
substltutemdwthb mmkeortonyﬁelaLﬁhﬁ|dunmﬁbpohddageudmp®mmdseﬁected from

hal ogen, Jb g ﬁrboxy, al kyl, al koxy, aryl, aral kyl, am no,

al kyl am n §FS nitro or cyano; 20 wherein each Rl11 is

i ndeperdently sel ected from aIkyI aryI or aralkyl; wherein the alkyl or
aryl group, whether alone or part of an R substltuent grQu

optionally sub§ﬂWﬁ&PEaYmnFﬂmEﬁMPQﬁ Qﬁmﬁ§r§HB§tKFheﬂbgre¥%d%péﬁ§e§tIy sel ect ed

from hal ogen, thkdhOX¥geEREPONYEh Znlditirog@hkakym Bbkenyoarhay! . aryl,

aral kyl , am no,
are bound to form -N=C(R*), wherein one R* is

dialkylamino, may be prepared by reacting a suitably
10 substituted compound of formula (XX) with a suitably
gubstituted compound of the formula
%
Az @D
|C)
(alkyl)

a known compound or compound prepared by known

Cl

methods, in an organic solvent such as methylene

15 <chloride, diethyl ether, THF, and the like.

Similarly, compounds of formula (I) wherein R and R?
are taken together with the nitrogen atom to which they
are bound to form -N=C(R™), and wherein two R groups are

20 taken together with the carbon atom to which they are

bound to form a heterocycloalkyl group of the formula

R20
l

S N

0-1
may be prepared by reacting a suitably substituted
compound of formula (XX) with a suitably substituted

25 compound of the formula
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al kyl am no, dial kyl am no, nitro or cyano; wherein each R13 is independently
selected from alkyl, al koxy, aryl, aryloxy, aralkyl or ara oxXYy.

wherein the al kyl or aryl group, whether alone or as part i?xgxméE§%%O6
substituent group, is optionally substituted wth one or nore substituents
i ndependent WO &419¢es6ed from 47 13 Novenber 2006 WO 03/ 09769/ uR63J{skdg03/ 14796
hal ogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, am no, alkylam no,
di al kyl ami no, nitro or cyano; wherein g®h R17 is independently sel ected
from5 alkyl, aryl or aralkyl; wherein the alkyl or aryl group, whether

al one or as part of an R17 substH t up, is optionally substituted
with one or nore substituents independentlly sel ected from hal ogen, hydroxy,
carboxy, alkyl, al koxy, aryl, aralkyl ino, al kylam no, 10 di al kyl am no,
nitro or cyano; alternatively R a and oare taken together with the

nitrogen atomto which they are bound to forma group of the formula O
a known compound or compound prepared by known

methods, in the presence of base such as sodium hydride,
sodium methoxide, sodium ethoxide, and the like, in an
5 organic solvent such as methylene chloride, diethyl

ether, THF, and the like.

Compounds of formula (I) wherein R' and R® are taken
together with the nitrogen atom to which they are bound

10 to form a group of the formula

(R™)o4

—g"N)\g)n

may be prepared according to the process outlined in

Scheme 7.
o o)
]
X/ —0—S—NH, HCo
R6/<:2Q o) + W " (R™) g
5 4
R R 5
(XX) (XIV)
T o Q
X O—-ﬁ-—NH—<+ _>——o\ >
RG/CQQ; 0 o0 l CH
R15)
R5 R4 ( 0-6
15 (If)

71



(R15)0-s )n 15 0 wherein nis an integer from1l to 3; and wherein

each. R15 is independently selected fromthe group consisti R?NBLerH@ér%@ﬁg’
hydr oxy, carboxy, alkyl, al koxy, aryl, aralkyl, am no, alKky

di al kylam no, nitro and 20 cyano; alternatively two R15 groups are taken

t oget her wi WO 03(0ABS¢ar bon atons to which they are bound t opé¢musezasphenyl
ring; wherein the phenyl ring is optionally substituted wth one or nore
substituents independently s%?ect ed om 25 hal ogen, hydroxy, carboxy,

al kyl, al koxy, aryl aral Rﬁgl] al kylam dialkylam-nopm nitro or
cyano; alternafive Rla anc a taken together with the nitrogen atom
to which t 7 48 13 Novenber 2006 WO

03/ 097656 PCT/ U 4796 wherein each RI{ is independently selected from
hydr ogen, al k}ﬂs cychoal kyl , aryl or ar(fkl?)ols; wherein the alkyl, cycloalkyl
or aryl group, ‘whether al ¢lg¢ or as part

(th)
| Scheme 7
Accordingly, a compound of formula (XX), a known

5 compound or compound prepared by known methods, is
reacted with a suitably substituted compound of formula
(XIV), wherein W is -OH, -Cl, -Br or -F, a known compound
or compound prepared by known methods, in the presence of
a coupling agent such as DCC, CDI, HBTU, and the like, in

10 the presence of an organic base such as DIPEA, TEA,
pyridine, and the like, in an organic solvent such as
DCM, THF, DMF, and the like, or a mixture thereof, to
yvield the corresponding compound of formula (If). When
in the compound of formula (XIV) W is Cl, Br or F, the

15 organic base is an organic tertiary amine base such as
TEA, DIPEA, pyridine, and the like.

The compound of formula (If) is reacted with a base
such as NaOH, KOH, TBAH, and the like, in a polar organic
golvent such as acetone, methanol, DMF, THF, and the

20 1like, to yield the corresponding compound of formula
(1g) .

The compound of formula (Ig) is subjected to ring

closure, in the presence of a coupling agent such as CDI,

DCC, HBTU, and the like, in the presence of an organic
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of an R14 substituent group, is optionally substituted 5 with one or nore
substituents independently selected from halogen, hydroxy, 183iRR¥sber ddsY! -
al koxy, aryl, aralkyl, amno, alkylamno, dialkylanmno, nitro or cyano;
provi ded that at |east one R4 is selected fromthe group consisting of
hydrogen andv@p¥§¥765610 R3, R4, R5 and R6 are each i ndependecdtriugesabsct ed
from hydrogen or lower alkyl and, when Xis CH2, R5 and R6 may be al kene
groups | oi breE trdtoad HIBEAZeREAY | P bdtne waai thej dibe, RANaAA R4 and/ or RS
and R6 togef e u f e mu R7 R8 O
wherein R7 aﬁ{]ﬁg%lg%sl’%négggeé ﬁ?eg?@g alt\fr)el%nﬁl 5?‘% é%%foi\ﬁr al kyl or
are al kyl wpieldrehg ciammsponflong camptymhd)pﬁﬂﬁﬂrn‘@lrlacyéhd)hexyl ring; 20 or a
pharmaceutically acceptable salt thereof; under de-protection conditions,
to yield the corresponding conpound of formula (XX). In an enbodi nent of
the present inved iddngciinds 3% poeeeds {xx) tw ppeepaeghired of a conpound of

formul a , , .
according to the process outlined in Scheme 8.

R1a
\
NAN~rZ N
X N X S%
R® O o R® O 0
R® —_ R’
R R () R® R )
Scheme 8
10 Accordingly, the compound of formula (Ij), prepared

as in any of the Schemes described above, is reacted
under de-protection conditions (for example as described

in T.W. Greene & P.G.M. Wuts, Protective Groups in

Organic Synthesis, John Wiley & Sons, 1991), to yield the

15 corresponding compound of formula (XX).

For compounds of formula (Ij) wherein R* is selected
from the group consisting of hydrogen, benzyl,
heterocaryl-C;alkyl, heterocycloalkyl-Cjalkyl and

20 benzyloxycarbonyl; and wherein R*® is selected from the
group consisting of benzyl, heteroaryl-C,alkyl,
heterocycloalkyl-C;alkyl and benzyloxycarbonyl; the
compound of formula (Ij) is subjected to catalytic
reduction, to yield the corresponding compound of formula

25 (XX). More particularly, the compound of formula (Ij) is
treated with a reducing agent such as H, gas, preferably
hydrogen gas at a pressure of about 1 to about 70 psi,

preferably about 50 psi, in the presence of a catalyst
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(XXa ) 49 13 Novenber 2006 WO 03/097656 PCTI US03/14796 NH2 OAS O,~-O

O-"" O (XXa) conprising reacting a conpound of formula (Ik a N QAS
O~0O\" O- (1k) wherein 5 Rla is selected fromthe group ci%gﬁ%?Phﬂﬁg$g
hydr ogen, substituted ethyl, al kenyl (wherein the double bond of the

al kenyl gr o¥V@o¥¥7¢6rect |y bound to or one carbon atom r eppyR@od {48 t he
nitrogen), cycl oal kenyl (wherein the double bond of the cycl oal kenyl group
is 10 di reech psbadgfdPdoonrcankorarBormtcerbranoyed thendike, in

an organic solvent such as ethanol, methanol, and the
like, to yield the corresponding compound of formula

(XX) .

Alternatively, for compounds of formula (Ij) wherein
R'® is selected from the group consisting of hydrogen,
substituted ethyl, alkenyl (wherein the double bond of
the alkenyl group is directly bound to or one carbon atom
10 removed from the nitrogen), cycloalkenyl (wherein the
double bond of the cycloalkenyl group is directly bound
to or one carbon atom removed from the nitrogen),
alkoxycarbonyl, aryloxycarbonyl, benzyloxycarbonyl, -
Si(R'¥) (0p.;R'), and SEM; and wherein R*® is selected from
15 the group consisting of substituted ethyl, alkenyl
' (wherein the double bond of the alkenyl group is directly
.bound to or one carbon atom removed from the nitrogen),
cycloalkenyl (wherein the double bond of the cycloalkenyl
group is directly bound to or one carbon atom removed
20 from the nitrogen), alkoxycarbonyl, aryloxycarbonyl,
benzyloxycarbonyl, -C(0)0-8i(RY)3, -8i(R'®) (0g.1R™),, -
P(=0) (R¥®), and SEM; or wherein R'® and R*® are taken
together with the nitrogen atom to which they are bound
to form a group of the formula -N=C(R™),; the compound of
25 formula (Ij) is subjected to acid cleavage, to yield the
corregponding compound of formula (XX). More
particularly, the compound of formula (Ij) is reacted
with an acid such as hydrochloric acid, sulfuric acid,
trifluorocacetic acid, and the like, in a polar solvent
30 such as acetone, THF, DCM, and the like, preferably
acetone, to yield the corresponding compound of formula

(XX) .
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nitrogen), heteroaryl-C al kyl, heterocycl oal kyl - Clal kyl ,

al koxycar bonyl C2al kyl, -C(O-R9, -C(O-(alkyl)-0O(alkyl), alXesyaasdsQoysé ,
aryl oxycar bonyl, benzyl oxycarbonyl, - Si (R1D) (00 _1R11) 2, and SEM 15
wherein the ‘B%? ents on the ethyl group are one or nore substituents
i ndependent 'y se ed from hal ogen, carboxy, am no, al kyPaHI3/1479

dial kyl am no.  AtLe-9864005e s 1T B0 SRl ocbeBzHlins RSy 02Tyl Of

het er ocycl oal k group al one or das part of substi t uent
group, is wptiedmalR'y isulsstliectiedd fwbththeegoeup raums isthisd ofent s

[ ndepender}#léé sel ectﬁ&%o 8arﬁ§n§?§;}ﬁvlklﬁyg58xy B?rl@i’xy’c @)kyl al koxy, aryl,

ar al kyl , o or ‘cyano; 50 13 Novenber
2006 WO 0&[]0@2[656) RGIkidSO)S/ 4Ad 9%*°Rea sslsetteﬂ:tihtbnf ndra igreugr oup consi sting

of substituted ethyl, alken ‘(1 t he doub bond fem#he al kenj rl
group Ps ey oﬁﬁdcfl’ébB%éy% ]%y:ﬁar?;g?’% Zﬁb‘%@ﬁyf the nitrogen),
cycl oal keny(o)(-#ter et ot hea1idoubl - lﬁ}l@f the eympoOahkeny|famila is directly
bound to or one carbon atomrenoved fromthe nltrogen

(I) is subjected to basic cleavage, to yiel

corregponding compound of formula (XX). More

particularly, the compound of formula (Ij) is reacted

10 with a base such as sodium hydroxide, potassium
hydroxide, TBAH, and the like, in an organic solvent such
as, THF, DMF, and the like, to yield the corresponding

compound of formula (XX).

15 Compouhds of formula (Ij) wherein R and R** are

taken together to form a group of the formula
Q 15
)\\/(R o6
N
; n

O
may be reacted under de-protection conditions, to
yield the corresponding compound of formula (XX). For
20 example, the compound of formula (Ij) is reacted with a
reagent such as hydrazine, methylhydrazine or
phenylhydrazine, in an organic solvent such as a lower
alcohol (such as ethanol, methanol, isoproanol, and the
like), THF, DMF, and the like.
25
One skilled in the art will recognize that wherein
R'™ and R? are independently groups which may not be
removed under the same conditions (for example, wherein

the R'* group may be removed by acid cleavage and the R??
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benzyl oxy, heteroaryl-C al kyl, heterocycl oal kyl -d al kyl

al koxycar bonyl C2al kyl, -C(O-R9, -C(O-(alkyl)-0O(alkyl), 101ZNouvsmberrd00ayl ,
aryl oxycar bonyl, benzyl oxycarbonyl, - C (O OS (Rl7) 3, -Si (R10)
(00.1R11) 2,y ofshe6d (R13) 2 and SEM wherein the substituents on the ethyl
group are one of nore substituents independently sel ected FCOHNGWen,

carboxy, a ' | 1.NQ; 0 Ol 15 Mooty Wzerei n the
al kyl , ben%?‘?ph@%g?%%%%}‘%&%?é}éﬁgg?gl géF%%ég)rbup, V\hetpk?er al one or as
part of théoRRulsubsl) tnegntbeyroigyedtedopbi thal ipdiwitdl deed with one or

nore substituents.independently selected_fro 1’g hy car boxy,
al kyl , al k8§9}e‘e5ﬁ§l n %c?%#"lk Jﬁn%n%er?&l%fg gPﬁy&a%'aé]o, gg?aﬁzkyg%%ﬁég,’ nitro or
cyano; whengi 8 gaghemOials dmdeperidenidonssebeneéed o omeaeldkywhe aryl, aral kyl

or heteroaryl; wherein the alkyl, aryl o heteroaryl group, whether al one
or as part COFrgAPRRADEI s‘EFB%Q?‘P%}EIﬂfagé/Pﬂ‘b‘,&ai éﬁ% tionally substituted with one

or nore substituents independently sel ected from hal ogen, hydroxy,
carboxy, al kyl, al koxy, al koxycarbonyl, aryl aral kyl , am no, al kyl am no,
di al kyl ani no, niffra prefsmres SPaiaesitn ofathe FRYESANE NHSERIAO™ | v sel ect ed

from hydrggeq, p?!)ggés ASY i L1 WNBE €L NedRSo@d Y £ Hormula
(XXa) comprising reacting a compound of formula (Ik)
10 under de-protection conditions (for example as described

in T.W. Greene & P.G.M. Wuts, Protective Groups in

Organic Synthesis, John Wiley & Sons, 1991).

In an embodiment of the present invention, the
15 compound of formula (Ij) is de-protected by subjecting
the compound of formula (Ij) to catalytic reduction,
according to the procedure described above. In another
embodiment of the present invention, the compound of
formula (Ij) is de-protected by subjecting the compound
20 of formula (Ij) to acidic cleavage, according to the
procedure described above. In yet another embodiment of
the present invention, the compound of formula (Ij) is
de-protected by subjecting the compound of formula (Ij)
to basic cleavage, according to the procedure described
25 above. In yet another embodiment of the present
invention, the compound of formula (Ij) is de-protected
by reacting the compound of formula (Ij) with a reagent
such as hydrazine, methylhydrazine or phenylhydrazine,
according to the procedure described above.
30
In an embodiment of the present invention, the
compound of formula (Ik) is de-protected by subjecting

the compound of formula (Ik) to catalytic reduction,
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aryl group, whether alone or as part of an RLO substituent group, is

optionally substituted with one or nore 51 13 Novenber 2006 13\6@003/1)06%@(2{5
dr :

PCTI US03/ 14796 substituents independently sel ected from hal ogen,venhy
car boxy, al kyl, al koxy, aryl, aral kyl, am no, alkylamno, dialkylan no,
nitro or cy&m3/87éskerein each R11 is independently sel ectperiis®iyrog! Kyl ,
aryl or aral kyl; wherein the alkyl or aryl group, whether alone or as part
of an Rll sdcdustdingen gheuprocedunpt desatibeds abstviet.ut &d anbhhene or nore

substi t uent |.ndependent | y_sel ected fraom hal ggen, hydroxy, .carboxy, 10
SRyl ol KPR ta DB PR ESaR b | L S o KEMPOURR) Phn no.

di al kyl am permulid r(@kYr ieyaacprvbeceed WaduIkdting pHepesapsthy sel ected
from al kyl, alkoxy, aryl, aryloxy, aral kyl or aralkyl oxy; 15 wherein the
al kyl or a?%Ifsus (\Mét ker 251 8AE Bfeaadtar ACCOFIARIRES EBBsti t uent group,

i s optigonahly-&ihs! idedbedped LBo9ae Ofn MRIE SRSt UpBLE 1 hadepsadent |y
sel ected from hal ogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,

am no, al kherpresendi dnvgnaarnoe, thet eomeaund) #fo formula (Ik) is
de-protected by subjecting the compound of formula (Ik)
to basic cleavage, according to the procedure described
above. In yet another embodiment of the present
10 invention, the compound of formula (Ik) is de-protected
by reacting the compound of formula (Ik) with a reagent
such as hydrazine, methylhydrazine or phenylhydrazine,

according to the procedure described above.

15 . Where the processes for the preparation of the
compounds according to the invention give rise to mixture
of stereoisomers, these isomers may be separated by
conventional techniques such as preparative
chromatography. The compounds may be prepared in racemic

20 form, or individual enantiomers may be prepared either by
enantiospecific synthesis or by resolution. The
compounds may, for example, be resolved into their
componient enantiomers by standard techniques, such as the
formation of diastereomeric pairs by salt formation with

25 an optically active acid, such as (-)-di-p-toluoyl-d-
tartaric acid and/or (+)-di-p-toluoyl-l-tartaric acid
followed by fractional crystallization and regeneration
of the free base. The compounds may also be resolved by
formation of diastereomeric esters or amides, followed by

30 chromatographic separation and removal of the chiral
auxiliary. Alternatively, the compounds may be resolved

using a chiral HPLC column.
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20 wherein each R17 is independently selected from alkyl, aryl or aral kyl;

wherein the alkyl or aryl group,

whet her al one or as part ©3 Newedlber 2006

substituent group, is optionally substituted with one or nore substituents
25 i ndependgfy davoo ected from hal ogen, hydroxy, carboxy, _alkyl,
aryl , aralkyl,:%nﬁﬁé, al kyl ami no, dial kylanino, nitro or B§HHep¥14796

alternatively :
whi ch t hey areB%gﬁﬁ

o forma group of

al koxy,

venber 2006 WO

g eboree Eok endage s pbiilgiton goe oLon

03/ 097656 dR@FUBAS/ ¢878BeOp¥asedt whevesitiom,i $ tamainbegeecésenryl to 3; and
eachy R15 is_ i pendent | el ect.ed_fr FQuUp.._.consi sting of
a or. ées:.r ng gg §%te¥c$ Ae%s:.%gve 8?‘" Eggcﬁégggg%lé:%

wherein
hal ogen,

hﬁl OoXy, carboxy, ~al al Koxy, ary ara

al kyl am nan dingl b¥| anenaolactil @s atshceyrmao; This may be achieved

5

10

15

20

25

30

by means of conventional protecting groups, such as those

described in Protective Groups in Organic Chemistry, ed.

J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene &
P.G.M. Wuts, Protective Groups in Organic Synthesis, John

Wiley & Sons, 1991. The protecting groups may be removed
at a convenient subsequent stage using methods known from

the art.

One skilled in the art will further recognize that
wherein a reaction step of the present invention may be
carried out in a variety of suitable solvents, said
reaction step may also be carried out in a mixture of the

suitable solvents.

The present invention also provides pharmaceutical
compositions comprising one or more compounds of this
invention in association with a pharmaceutically
acceptable carrier. Preferably these compositions are in
unit dosage forms such as tablets, pills, capsules,
powders, granules, sterile parenteral solutions or
suspensions, metered aerosol or ligquid sprays, drops,
ampoules, autoinjector devices or suppositories; for oral
parenteral, intranasal, sublingual or rectal
administration, or for administration by inhalation or
insufflation. Alternatively, the composition may be
presented in a form suitable for once-weekly or once-
monthly administration; for example, an insoluble salt of
the active compound, such as the decanoate salt, may be

adapted to provide a depot preparation for intramuscular
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alternatively two R15 groups are taken together with the carbon étoms to
whi ch they are bound to forma phenyl ring; wherein the ph ' |
optionally substituted 10 with one or nore substituents i ndggg\lrllo §W§2®6

sel ected from hal ogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl,

am no, al kylV¥@P#765di al kyl ami no, nitro or cyano; alternati weirgusi/isaosand R 2a
are taken together with the 15 _nitro?en atomto which they are bound to

f or m - N=C( R1g 2t iomherBsih RESFR ARG FSLlid deerrett iSRS S%dt &8 fr om hydr ogen,
di al kyl am vl Q?‘Jb?g . RileOingAE@l dotl i henald Jike al kyl,

cycl oal kyl E%l?lgéré;’l tgl}eg p,1 etlhgr al Snen%r as parlt of an Ril4 substi t uent
group, i s PBaopiceraidal srsstieut edawi convert benadrteakslaising uent s

i ndependent |y sel ect ed _fr.om hal qge hydr ba kyl, al koxy, aryl,
aral kyl , aﬁ?%’ée, IFHGT amHb, 2 %K %itanxﬁb?i(%?’f?%é’org&}c/%/rfn%’ provi ded that at
| east ome sB#¥itsl selsind eddaamid eid; omponesbuststepaftehydr ogen and 25

al kyl; alternatively, twg R14 groups are.taken tqgether wi,th. the carbon
atom t o whigRetFEm OGS ¢ ﬁb‘ﬁﬁvaanﬂe?éi‘%léy@?%ﬂ?%ﬁutdrc@&p of the
formul a 533iluents, e.g. water, to form a solid preformulation
composition containing a homogeneous mixture of a
compound of the present invention, or a pharmaceutically
10 acceptable salt thereof. When referring to these
preformulation compositions as homogeneous, it is meant
that the active ingredient is dispersed evenly throughout
the composition so that the composition may be readily
subdivided into equally effective dosage forms such as
15 tablets, pills and capsules. This solid preformulation
composition is then subdivided into unit dosage forms of
the type described above containing from about 5 to about
2000 mg of the active ingredient of the present
invention. The tablets or pills of the novel composition
20 can be coated or otherwise compounded to provide a dosage
form affording the advantage of prolonged action. For
example, the tablet or pill can comprise an inner dosage
and an outer dosage component, the latter being in the
form of an envelope over the former. The two components
25 can be separated by an enteric layer which serves to
resist disintegration in the stomach and permits the
inner component to pass intact into the duodenum or to be
delayed in release. A variety of material can be used
for such enteric layers or coatings, such materials
30 including a number of polymeric acids with such materials

as shellac, cetyl alcohol and cellulose acetate.
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13 Novenber 2006 WD 03/097656 PCT/ US03/ 14796 R20 N 0-1 wherein R20 is

| ower al kyl; or a pharmaceutically acceptable salt thereof; 13 N3d&hber 2006
de-protection conditions, to yield the 5 correspondi ng conpound of formula
(XXa). The conpounds of formula (XXa) are useful for the treatnment of

epi | epsy. TWO B0¥€Ent i nvention is further directed to a ROGTIRIN4TPé epar ed
by reacting a conpound of fornmula (] 10 as preV|ousI defi ned, under
de- protection cBHitiBHd Jfl%“&nlénﬂhﬂﬁﬂﬂe?ﬁe dtovsHe XtélPFWeﬁ{fl onis a

product  prgpagedidnt reARHRG R a9 BaUNSL Jﬁtra&afo(rl k), as previously
defined, under de-protection conditions. 15 As used herein, "hal ogen" shal

mean cploradmﬂnlﬂﬁnﬂﬁkﬂﬂ dyaddni & bﬁdlmlﬁﬁﬁkpn/¥FQkH§? h&aseAYSt he term
stral ght  aRg o B o R PR BT oREER S LR TeRE T ude
met hyl ,5 et bysperpgiomd,, arsbflepypuredueyhl sicohwmitdh esddble oils

such as cottonseed o0il, sesame o0il, coconut 0il or peanut

oil, as well as elixirs and similar pharmaceutical

vehicles. Suitable dispersing or suspending agents for

agqueous suspensions, include synthetic and natural gums

10 such as tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose, polyvinyl-

pyrrolidone or gelatin.

- The method of treating epilepsy described in the

15 present invention may also be carried out using a
pharmaceutical composition comprising any of the compounds
as defined herein and a pharmaceutically acceptable
carrier. The pharmaceutical composition may contain
between about 1 mg and about 2000 mg, preferably about 5

20 mg to about 1000 mg, more preferably about 10 mg to about
500 mg of the compound, and may be constituted into any
form suitable for the mode of administration selected.
Carriers include necessary and inert pharmaceutical
excipients, including, but not limited to, binders,

25 suspending agents, lubricants, flavorants, sweeteners,
preservatives, dyes, and coatings. Compositions suitable
for oral administration include solid forms, such as
pills, tablets, caplets, capsules (each including
immediate release, timed release and sustained release

30 formulations), granules, and powders, and liquid forms,
such as solutions, syrups, elixers, emulsions, and
suspensions. Forms useful for parenteral administration

include sterile solutions, emulsions and suspensions.
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butyl, t-butyl, pentyl and the |ike. Preferably, the alkyl group conprises
one to eight carbon atons. Unless otherw se noted, "I|ower" th
al kyl means a 25 carbon chain conposition of 1-4 carbon ato}r%\%xsﬁiﬁ&d@%
herein, the term"al kenyl" shall denote partially unsaturated straight and
br anched al W 038PPes cont ai ni ng one or nore doubl e bondsecpusubaimbl y one
to 30 two doubl e bonds. Suitable exanple include allyl, 54 13 Novenber 2006
WD 03/ 097656 PCT/ US03/ 14796 butenyl, propenyl, and the |like. Preferably, the

doubl e bond onq .t he, al ko Jn¥gro ous at tg_% q:ré% ca l::L)on ail__lo removed from
the attachment SpSPRES g% 1arq"§> 2 ¢ %171 8hE T Yenot e partially
unsat ur at ethys beakghinasdebsdnehad sahiyé dztnauwsiots@nt akntihg taued or nore
triple bon s r.ef er abl ne to.two tr| | es gIore eferably one
triple bo gpflP%?% m 3?1% aéig‘llnﬁé]:ﬁ Hed g s g’%e% °'and the |ike;
10 wherei rthtzlé% bii pber PONReHMAiNG . al kerithedicen lc@mgbuh@@&tor @ carbon atom
renoved fromthe attachment point. As used herein, the term"cycl oal kyl"
shal | nearPxg®pnt invention can be administered in intranasal form

via topical use of suitable intranasal vehicles, or via

transdermal skin patches well known to those of oxrdinary

skill in that art. To be administered in the form of a

10 transdermal delivery system, the dosage administration

will, of course, be continuous rather than intermittent

throughout the dosage regimen.

For instance, for oral administration in the form of-
15 a tablet or capsule, the active drug component can be
combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol, water
and the like. Moreover, when desired or necessary,
suitable binders, lubricants, disintegrating agents and
20 coloring agents can also be incorporated into the mixture.
Suitable binders include, without limitation, starch,
gelatin, natural sugars such as glucose or beta-lactose,
corn sweeteners, natural and synthetic gums such as
acacia, tragacanth or sodium oleate, sodium stearate,
25 magnesium stearate, sodium benzoate, sodium acetate,
sodium chloride and the like. Disintegrators include,
without limitation, starch, wmethyl cellulose, agar,

bentonite, xanthan gum and the like.

30 The liquid forms may include suitably flavored
suspending or dispersing agents such as the synthetic and
natural gums, for example, tragacanth, acacia, methyl-

cellulose and the like. For parenteral administration,
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stable 3 to 6 nmenbered nonocyclic or 9 to 14 nenbered 15 saturated bicyclic

ring system Suitable exanples include cyclopropyl, cyclobygx}
cycl opentyl, cycl ohexyl, cycloheptyl, cyclooctyl, octabhydroin

ogg%9?22006

decahydr onaphthyl, and the |like. The term "cycl oal kenyl" shall nean any

stabl e 3 t oW® 3¥A1$6¢ ed nonocyclic,

20 partially unsat ur at eplct/usug/15%§t em

contai ning one or nore double bonds, or any stable 9 to 14 nenbered,
bi cyclic, steariflieabhippensadns ared splueionsmze Mewjrede ofsabemiacloubl e  bonds)

or partially aromatic rjng syste Suitable exanpl.es include cycl ohexenyl,
Bropeigts eyl GRa=fo AR

cycl opent
I ndanyl ,

PSEFELO0E| BBFSRIYIST eydl SHERE

yF, t et rahydr onapht hyl ,
rbddivakikaes Ase usgsidyedeiwhenuihiessveaidiar widsenist eatidmr yl "

whet her used al qne or as part of a substituent group, 30 shall refer to a
car bocyl i ¢S95TREPE  group such as phenyl, naphthyl, and the |ike.

Novenber 2006 WD 03/097656 PCT/ US03/ 14796 As used herein
whet her used al one or as part of a substituent group,

not ed,

"aral kyl "

10

.15

20

25

30

The compound of the present invention can also be
administered in the form of liposome delivery systems,
such as small unilamellar vesicles, large unilamellar
vesicles, and multilamellar vesicles. Liposomes can be
formed from a variety of phospholipids, such as

cholesterol, stearylamine or phophatidylcholines.

Compounds of the present invention may also be
delivered by the use of monoclonal antibodies as
individual carriers to which the compound molecules are
coupled. The compounds of the present invention may also
be coupled with soluble polymers as targetable drug
carriers. Such polymers can include polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropylmethacrylamidephenol,
polyhydroxyethylaspartamidephenol, or polyethyl-
eneoxidepolylysine substituted with palmitoyl residue.
Furthermore, the compounds of the present invention may be
coupled to a class of biodegradable polymers useful in
achieving controlled release of a drug, for example,
polylactic acid, polyepsilon caprolactone, polyhydroxy
butyric acid, polyorthoesters, polyacetals,
polydihydropyrans, polycyanoacrylates and cross-linked or
amphipathic block copolymers of hydrogels.

Compounds of this invention may be administered in
any of the foregoing compositions and according to dosage
regimens established in the art whenever treatment of
epilepsy is required.
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shall nmean any | ower al kyl group substituted with an aryl group such as
phenyl, naphthyl and the like. Suitable 5 exanples include, | PRRZYhber 2006
phenyl et hyl , naphthyl methyl, and the |ike. As used herein, unless otherw se
not ed, "al koxy" whether used alone or as part of a substituent group, 10
shal | denot WOH08%63¢4en et her radical of the above descri beRCHUSGIlgl or
branched chai n al kyl groups. For exanple, nethoxy, ethoxy, n-propoxy,
sec- but oxy, t-butoxy, n-hexyloxy and the like. Simlarly, the terns

"aryloxy" andrpar ghkylodysagdhdd t8engleadt Oxxgebeeieichagierla of 15 the
above described aryl and aral kyl groups, respectively. As used herein,

unl ess ot t&dsi Fanget Edom"heterloA0P M9 PRt LdETARl BRE @7Yas part of a
subst !t Uello, 00U, aaRlAl LeARNLE R0X LhSoOf: flds TeAbsLefopponpycl i C

aromatic ring s cture contdining at- I'east one heferoatom'sel ected from
t he gr 6up mevdidetli g the Ofoith anfd thblepsi cvrtd ningonBabPni h@-One to three

add 1 ol D5 eLg2hor hIUEREDSER! LY oBLEShE LI Be Bogup oonsi ot ing o
cont ai ni NGacAtivieeangredtehiet B0 ahemnsytbecheithi ¢ raajusthengr ofptie®nsi sting of O,
N and S’(gggéggakgytﬁgnégi{gﬁglto be treated. BAn effective amount
of the drug is ordinarily supplied at a dosage level of
10 from about 0.01 mg/kg to about 50 mg/kg of body weight per
day. Preferably, the range is from about 0.1 mg/kg to
about 25 mg/kg of body weight per day, more preferably
from about 0.2 mg/kg to about 10 mg/kg, more preferably
from about 0.5 mg/kg to about 10 mg/kg of body weight per
15 day. The compounds may be administered on a regimen of 1

to 4 times per day.

Optimal dosages to be administered may be readily
determined by those skilled in the art, and will vary with
20 the particular compound used, the strength of the
preparation, the mode of administration, and the
advancement of the disease condition. In addition,
factors associated with the particular patient being
treated, including patient age, weight, diet and time of

25 administration, will result in the need to adjust dosages.

The following examples describe the invention in
greater detail and are intended to illustrate the
invention, but not to limit it.

30

Example 1
N-allyl-2,3:4,5-bis-0-(1l-methylethylidene) -B-D-

fructopyranose sulfamate (Compound #2)
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one to four additional heteroatons independently selected fromthe group
consisting of 0, N and S. The heteroaryl group may be attathNdvahbar2p06
heteroaton1or carbon atom of 30 the ring such that the result is a stable
structure. & 6ﬁply, the heteroaryl group is attached at ang carbon atom
of the ring suc at the result is a stable structure. HUSRA¢@ber 2006
WO 03/ 097656 PCT/ US03/ 14796 Exanpl es of s table heteroaryl groups i ncl ude,
but are not limted to, pyrrolyl, furyl, jfhienyl, oxazolyl, imdazolyl,
purazol yl, isoxazolyl, isothi @r—ﬂl+ﬂ&64 ~ thiadiazolyl, pyridyl,

pyridazinyl, 5 pyr|n1d|ny wagyr azi py ucazanyl, indolizinyl,

I ndol yl , |50|ndoI|nyI I nffazo\yl , ofu benzothienyl, benzi m dazol yl ,
benzt hi azol yl , benzt hi~c zolyT, |azonI purinyl, quinolizinyl,

qui nol i nyl , isoquinoliny , fBot hi a®ol W, C|nnoI|nyI 10 pht hal azi nyl,

qui nazol i nyl, quinoxalinyl, naphthyridinyl, pterldlnyl and the |ike.
Particul arly pRebépred hEIEEfHRquiﬂnﬁﬂ$§lpnCﬁ&dék equipped with a

thermometer, stirring bar, addition funnel and N; outlet
was charged with allyl amine (2.1 mL, 28 mmol),

5 tetrahydrofuran (85 mL) and triethylamine (4.7 mL, 33.5
mmol). The addition funnel was charged with 2,2,7,7-
tetramethyl-tetrahydro-bis[l,3]dioxolo[4,5-b;4'5’ -
dlpyran-3a-ylmethyl ester chlorosulfuric acid (10.0 g, 28
mmol) and tetrahydrofuran (20 mL) which was slowly added

10 (over 10 minutes) at room temperature. Upon complete

addition, the reaction was warmed to 50°C and stirred for
4 h. The resulting suspension was filtered and
concentrated to yield a crude oil. The oil was taken up
in ethyl acetate (200 mL) and washed with saturated NH,Cl
15 (1 x 50 mL) and brine (1 x 50 mL). After phase
separation, the organic layer was dried over Na;SO, (150
g), then filtered and concentrated under vacuum to yield
a light yellow oil (9.3 g). The oil was applied to
silica gel and eluted with ethyl acetate and hexane (30%)
20 to yield the title compound. Upon standing the compound
slowly crystallized to yield a low melting white solid.
m.p. 51-52°C
'H NMR (300 MHz, CDCl;) 8 5.99-5.80 (1H, m), 5.30
(1H, &, J = 17.5 Hz), 5.24 (1H, 4, J = 10.2 Hz), 4.63
25 (1H, 4d, 0 = 8.3, 2.5 Hz), 4.35 (1H, 4, J = 2.7 Hz), 4.27
(1H, s), 4.19 (2H, dd4, J = 12.9, 10.5 Hz), 3.93 (1H, d4d,
J = 13.0, 1.9 Hz), 3.83-3.74 (3H, m), 1.56 (3H, 8), 1.49
(3H, s), 1.44 (3H, s), 1.36 (3H, s).
Elemental Analysis: (T = Theoretical, F = Found)
84



thienyl, 2,1, 3-benzoxadi azolyl, 2,1, 3-benzothidiazolyl, quinolinyl and

| soxazolyl. 15 As used herein, the term "heterocycl oal kyl " W@qﬁ@&5ﬂwy§&ﬂs
al one or as part of a substituent group, shall denote any five t0o seven
menber ed nonocyclic, saturated or partially unsaturated ring structure
cont ai ni ng AOPUYIE5620 one heteroatom sel ected from the gr ®ep/usesisisst i ng of
O, N and S, optionally containing one to three additional heteroatons

i ndependenTty s@i ekt &dif Hom-the YrodpbSedPsiLti™Rg & G248 and 5; or a nine
to ten menpered. spj wAted, pgrtially unsaturated or partially aromatic 25
bi cyclic rihg system™cdntaining at |east one heteroatom selected fromthe
group consisting of 0, Nand 5, optionally containing one to four

addi tional hetegoatons, independegt|y.-selected f group consi sting of
0, N and S. Thé"‘?%?ué}dogcfgl %al Eyl Qgr%ap #riyiggeané{ %a@ch'le%%eat any 30 heteroat om
or carlpn aiei&fl erdgaied sehotrtlahgt be ties Whovd Semcatidlelde structure.
Exanpl es of suitable heterocycl gal kyl grouPs in%{ud , . .but are Qot limted
to, pyrro|pﬁ9¢§d$ﬁﬁrwﬂqqﬁqgﬂrppg?ate selection and substitution o

a suitably substituted amine for the allyl amine

described above.

10 Example 2
’ N-hydroxy-2,3:4,5-bis-0- (1-methylethylidene) -B-D-

fructopyranose sulfamate (Compound #9)

o
i OH
QL &O0—5—N_
o 0 IOI H

A 250 mL three-necked reaction flask equipped with a
15 thermometer, stirring bar, addition funnel and N, outlet
was charged with hydoxylamine hydrochloride (2.0 g, 29
mmol ), tetrahydrofuran (65 mL), water (1.7 mL) and
potassium carbonate (3.8 g, 27 mmol). 2,2,7,7-
Tetramethyl-tetrahydro-bis[1,3]dioxolo[4,5-b;4'5" -
20 dlpyran-3a-ylmethyl ester chlorosulfuric acid (9.3 g, 26
mmol) in tetrahydrofuran (20 mL) was slowly added (over
10 minutes) via addition funnel at room temperature.
Upon complete addition the suspension was stirred for 12
h. The reaction mixture was filtered and concentrated to
25 vyield the title product as a white solid.
The product was further purified by
recrystallization from tertiary butyl methyl ether /

hexane to yield a white solid.
m.p. 45-48°C
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13 Novenber 2006 WD 03/097656 PCT/ US03/ 14796 di oxal anyl, im dazolinyl,

i m dazolidinyl, pyrazolinyl, pyrazolidinyl, piperidinyl, didXamagthber 2006
nor phol i nyl, dithianyl, thionorpholinyl, piperazinyl, trithianyl,

i ndol i nyl, , 3, 4-net hyl enedi oxyphenyl, 2,3 5 di hydrobenzof uryl,
2,3-dihydroﬁghgﬁgg%%dole, and the like. Particularly prefBFEP3/14796

het er ocycl oal ky rou inel u yerolidi ny I peridi nyl, rphol i nyl,
pi per azi nyl andh2g§§dp%Vﬁﬁ§%TH%ﬁé gadglzghg&qﬁgtﬁgre?épénééﬁ?oBEUbstituents,
the term {.igwependaat! y"=neaos 2 hatuxhen s €1thad, oge=0% .sukh) ,
substituents iﬂl%gssible, such _substituents may he t sanme_or different

St 4

h
from each %t3fer(1B59hdn=a” parfftul Ard3r ﬁé'"ghBSFStBtea"s(e.g., phenyl

aryl, araldoyl , shefgerear yh) . gt bain gs oup may deaven,0ge of =Mpregsubstituents,
prefereably fromone to four substituents, nore preferably fromone to
three SsubitiQ Fetsy-fBr ¢3Br5 efbr abl 42 st3Hd Hro-8Re (BBt &b: 2D-38bsti t uent s.
As used hegﬁing the synbol "~" shall denote a bond above the plane of the
nmol ecul e. |di|3fly, t he

Compounds #10-12 were similarly prepared according
to the above described procedure with appropriate
10 selection and substitution of a suitably substituted

amine for the hydoxylamine hydrochloride described above.

Example 3
N-t-butoxycarbonyl-2,3:4,5-bis-0~(l-methylethylidene)-p-
15 D-fructopyranose sulfamate (Compound #14)
0O
Ak
O «—0—S—N~ ~o
N it H

0\\\\\ o} 0

A 100 mL reaction flask equipped with a stirring bar
and N; outlet was charged with chlorosulfonyl isocyanoate
(1.85 mL, 21 mmol) and dichloromethane (10 mL). At room

20 temperature tertiary butyl alcohol (2.03 mL, 21 mmol) was
slowly added and the solution stirred for 30 min. The
reaction was then concentrated and the residue taken up
in AcN (20 mL). DAF(5.5 g, 21 mmol) in pyridine (2.6 ml,
32 mmol) was then added via addition funnel and the

25 reaction was stirred overnight. The material was then
concentrated to dryness to yield an oil. The oil was
taken up in DCM (100 mL) and washed with 0.5N HCl (2 x 50
mL) and brine (1 x 50 mL). After phase separation, the
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synmbol i'I1"ILI" shall denote a bond bel ow the plane of the 25 nolecule. For
use in nedicine, the salts of the conpounds of this inventi refer
non-toxi ¢ "pharnaceutically acceptable salts.” Qher sal tsl1§§§?,ve E%&t@ be
useful 30 in the preparation of conpounds according to this invention or of
their phar m¥@W09%@6 | y acceptabl e salts. Suitabl e phar macegtip§allios
acceptabl e salts of the conpounds include acid addition salts which may, for
58 13 Novemgemiz006yeWOr88/ 986 6oRGT INIGO3( 14/AI6 B xadplléered hndned by

m xing a solution_of .the.compound wth ol uti of haryraceutical |l y
accept abl €% &eﬁl%rgggﬁ alsld%‘f,?ﬁ%%‘ﬁﬂ%ﬁ% %cela , asErl?gl?i ge%g?ﬁ,o*it}armri c acid,
mal ei ¢ aci @,0.suggi.ni Thacotll wastagphbied tdbeiidca geldand eittéd acid,

tartaric acid, carbonic acid ot phosphoyric_.acid. Furthernpre, where the
conpounds "Hftq} ﬁ@ﬁVﬁv@ﬁFFBEe %%‘ﬁr’ge’é?f?%cbc?l cf)rrgf’eﬁ;?Egrt%eFk?%e RL or Rla is
hydrogen, comfcuabl 8sphakHBeeUbdwddty acceptabl e salts thereof may 10 include

al kali netal salts, e.g., sodiumor potassium
m.p. 88-90°C

H NMR (300 MHz, CDCli;) & 4.60 (1H, 4, J = 7.7 Hz),
4.45-4.34 (2H, m), 4.30-4.19 (2H, m), 3.91 (1H, 4, J =
12.8 Hz), 3.75 (1H, d, J = 13.0 Hz), 1.60-1.38 (18H, m),

10 1.33 (3H, s)

Elemental Analysis: (T = Theoretical, F = Found)
T: C, 46.46; H, 6.65; N, 3.19; O, 36.41; S, 7.30
F: C, 46.78; H, 6.89; N, 3.15

15 Compound #13 was similarly prepared according to the
procedure described above with substitution of triphenyl
silynol for tertiary butyl alcohol to yield a white

solid.

20 Example 4
N-benzyloxycarbonyl-2,3:4,5-bis-0~-(1l-methylethylidene) -B-

D-fructopyranose sulfamate (Compound #15)

o)
0
oo
g H
Step A: Preparationn of -

25 [[[(chlorosulfonyl)amino] carbonyl] oxy] -benzene
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salts; alkaline earth netal salts, e.g., calciumor magnesiumsalts; and
salts formed with suitable organic |igands, e.g., prinmary, 13é&&vaechkeny2006
tertiary or quaternary ammonium salts, such as norpholinyl, t-butylam no,
15 choli ne, v@d‘ﬂx/&?& | i ke. Representative pharmaceutically acceptable salts
al so include the fof | ow ng: acetate, benzenesul fonate, ben2EHUA03/14796

picarbonate, = B Slad Qe redlckabh' 81 L N0t Shed st 8YTkALR, 20 Cameylate,

carbonate, clavulanate, citrate, eta | sylate, esto , esylate,
fumar at e, hucefiteatmecougllec andt N, altitetnwiees, chhygetll yiahsani | at e,

hexyl resorcj pat e dr abam ne, hydro | de, rochlori de,
hydroxynapﬁl?:ﬂ%%?géfl%dﬂ’ﬁdé,solc gflﬁ%gﬁa%?%ﬁ ’acltq{aé?én%ol'h"&cfa ggi onate, |aurate,
mal at e, mafeE BoromEERlaat(@0 RESY| aheteraidvllngoninge reaethyhni trat e,

nmet hyl sul fate, nucate, napsylate, nitrate, N nethyl gl ucam ne ammoni um sal t,
ol eat e,5 pafibagle tq fBohareyl apbreheht €l Fafilot hAdhatwolBowas added

phosphat e/ g phosaalee, solxgalaelusenale, Sild GHalisay Stearate, sulfate,

subacet at e, “sSuccCli na tannate, tar eocl ate, fosylate, triethiodide,
val erate, temperature was kept below 10°C. After complete addition,

the reaction mixture was warmed to room temperature,
stirred for 15 min, then concentrated under vacuum to

10 vyield a white solid. The white s0lid was triturated in
petroleum ether (100 mL). The solid was collected by
filtration, washed with petroleum ether (2 x 50 mL) and
dried under vacuum to yield the final product as a fine
white powder.

15
Step B:

A 100 mL reaction flask equipped with a stirring bar
and N, outlet was charged with
{[[{chlorosulfonyl)amino] carbonyl]oxy] -benzene (5.0 g, 21

20 mmol) and acetonitrile (20 mL). Diacetone fructose (5.2
g, 20 mmol) in pyridine (2.4 mL, 30 mmol) was then added
via addition funnel and the reaction was stirred
overnight. The material was then concentrated to drymess
to yield an oil. The oil was taken up in DCM (100 mL)

25 and washed with 0.5N HCl (2 x 50 mL) and brine (1 x 50
mL) . After phase separation, the organic layer was dried
over Na,S0O; (150 g), filtered and concentrated under
vacuum to yield a sticky white solid (9.3 g). The
material was applied to silica gel and eluted with ethyl

30 acetate and hexane (50 %) to yield the title compound as

a viscous oil.
1 NMR (300 MHz, CDCls;) & 8.58 (1H, s), 7.45-7.30

(5, m), 5.21 (1H, s), 4.58-4.50 (1H, m), 4.42 (1H, 4d, J
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benzant hi ne, chl oroprocai ne, choline, diethanol am ne, 59 13 Novenber 2006
WO 03/ 097656 PCT/ US03/ 14796 et hyl enedi ani ne, negl uni ne, progais@mtzt doogrum
calcium lithium magnesium potassium sodium and zinc. The present

i nvention includes within its scope 5 prodrugs of the conpounds of this

i nvention. WRMYEHEYal , such prodrugs will be functional @®EATUSYI4es of the
conpounds which are readily convertible ip vivo into the _required conpound.

Thus, in EhéOn@t hdd? B%) t rbatTedhtl Tof(3Hr he) prs@ht (3weht iBrF, 3né term

"admi ni st ephngs ghalinl0sensUmass et iesi ment, of) [ he. yardseys disorders
described with the conpound specifically disclosed or wth a conmpound which
may not bé&)spéedfi €3I ysHi skihedH, Bdt which converts to the specified
conmpound in Vlﬁ? m@ﬁﬁ%i ggg%igfg;e%@ gnThgoggei?giJ¢@t=-ggﬂﬂﬁntlonal 15
procedures for Re-Sel ecti oft and preparation of suitable prodrug
derivabi v&8s ar€,degcvdbed, 3 or5examsl.e56:ia, 3Bed?gnSofé Pt'bdrugs”, ed. H
Bundgaar d,_ El sgavi gr, ,1985. e.gh npounds according to this invention
have 20 &t Ie§$t§éh%%cﬁ$Ta 'cehggré'%ﬁey may accordingly exist as

Example 5
N-propanoyl-2,3:4,5-bis-0-(l-methylethylidene) -B-D-

10. fructopyranose sulfamate (Compound #28)
O
ﬁ )k/
0 ¢—0—8—N
W = I H
O\\\ O O
S
o) 0

A 200 mL three-necked reaction flask equipped with a

stirring bar, addition funnel and N, outlet was charged
with topiramate (3.0 g, 9 mmol), triethylamine (1.5 mL,
15 11 mmol), tetrahydrofuran (88 mL), propionic anhydride
(3.4 mL, 27 mmol) and a catalytic amount of 1,1-
dimethylamino pyridine (0.5 g, 4 mmol). The reaction
mixture was stirred at room temperature for 16 h, after
which time the reaction was quenched with water (200 mL)
20 and ethyl acetate (150 mL). The organic layer was washed
with brine (1 x 100 mL), dried over NaySO, (75 g),
filtered and concentrated to yield the title compound as
a viscous oil.
H NMR (300 Mdz, CDCl;) 6 4.61 (1H, dd, J = 8.0, 2.6
25 Hz), 4.39 (1H, d, J = 10.7), 4.33-4.20 (3H, m), 3.90 (1H,
d, J=13.4 Hz), 3.76 (1H, d, J = 13.4), 2.54-2.34 (2H,
m), 1.54 (3H, s), 1.47 (3H, s), 1.42 (3H, s), 1.34 (3H,
), 1.16 (3H, t, J = 7.2 Hz)
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enantionmers. Where the conpounds possess two or nore chiral centers, they
may additionally exist as diastereonmers. It is to be under si;0Q6,dnfiat 2864
such isomers and m xtures thereof are enconpassed within the 25 scope of
the present invention. Furthernore, sone of the crystalline forns for the
conpounds na¥y0&¥PY¥eS6as pol ynor phs and as such are i nt endeddraso®idroc! uded
in the present invention. In additjon, sone of the conpounds nmay form
sol vates with wELereptad Ang{yeitesiT or TESRAER1SBL or Bani EoWhent s, and such
sol vates arg al 80 iBtegded, tg 3be gncomaassedayi ibinst he, sgope of this

i nvention. 60 13 Novenber 2006 (WO '03/'097656 PCT/ US03/ 14796 The term
"subject" & us€d RErePn, Hrebetd: b an2%nimal, preferably a mammal, nost
preferably a human, who is the object of treatnent, observation or
experinment. 5 The term"therapeutically effective amount” as used herein,
means that anmuabmpbuadt #9e waspsimdayrly prepamedubccalrdagento tiia elicits

(1 PO 0S8l e cTRELSLPEL T ERAIE, i BpbLSFHE NoLEhcaplam or hurer

anhydride for propionic anhydride, to yield a yellow oil.

Compounds #49-61 were similarly prepared according
10 to the procedure described above with appropriate
selection and substitution of a suitably substituted acid

chloride for the propionic anhydride.

Example 6
15 N-acetyl-2,3:4,5-bis-0-(1l-methylethylidene)-B-D-

fructopyranose sulfamate sodium salt (Compound #18)

A 200 mL three-necked reaction flask equipped with a

stirring bar, addition funnel and N; outlet was charged

20 with sodium hydride (0.2 g, 8 mmol) and tetrahydrofuran
(70 mL) . A tetrahydrofuran (15 mL) solution of N-acetyl-
2,3:4,5-bis-0-(1-methylethylidine) -B-D-fructopyranose
sulfamate (3.2 g, 8 mmol) was added slowly via addition
funnel. The mixture was allowed to stir at room

25 temperature for 1 h, after which time the solvent was
removed under reduced pressure. The solid was triturated

with hexane to yield the product as a solid.
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10 nedi cal doctor or other clinician, which includes alleviation of the
synptons of the disease or disorder being treated. As usedlB&®@embei 06t er m
"conposition"” is intended 15 to enconpass a product conprising the
specified %ﬂg&ﬁ %%Qts in the specified anpbunts, as well as an pr oduct
which results, diréctly or indirectly, from conbinations BfTAURG/YMECified

| ngredients inheSReall Led BOPYA!S oA RRLEYLALL A0S edai N the
speci ficati on, paPFﬁcu arl'y 't he” Schienes an anples, are as follows: AcN
= Acet oni tfridre adetomedayld £ilCeiréphemyyield Chle title' pradbonyislia m dazol e

DAF = Di acetpne fructose .= 1, 3:Di cycl phexyl carbodiim de DCM =
Di chIorcwmﬁ?é%ﬁ?lﬁ 9SDEF§88?OB§+% ?%ﬁ%rﬁe DVE Di met hoxyet hane DMF
D net hyl f or mamitgeyit Q060 =M hYdp@AGSt Bt €. 54 (1H, dd, 7 = 8.0, 2.7
5 Hz), 4.35 (14, d, J = 2.7 Hz), 4.21 (1H, 4, J = 8.2 Hz),
3.89-3.68 (3H, m), 3.56 (1H, 4, J = 13.3 Hz), 1.70 (3H,
s), 1.43 (3H, s), 1.34 (3H, s), 1.27 (3H, s)
Elemental Analysis: (T = Theoretical, F = Found)
T: C, 41.69; H, 5.50; N, 3.47; Na, 5.70; O, 35.70;
.10 S, 7.95
F: = C, 41.56; H, 5.89; N, 2.94; Na, 5.93

Compounds #16, 17, 19 and 20 were similarly prepared

according to the procedure described above.

15
Example 7
N-trifluoromethylsulfonyl-2,3:4,5-bis-0-(1-
methylethylidene) -p-D-fructopyranose sulfamate
(Compound #30)
0 0]
o I} Il
sy——O S—N—S—CF3;
o e g H g
7k0\‘\\\ 0/%

20

A 100 mL reaction flask equipped with a stirring bar
and N; outlet was charged with topiramate (3.0 g, 9 mmol),
pyridine (0.8 mL, 10 mmol) and tetrahydrofuran (10 mL).
At room temperature, N-trifluoromethane sulfonyl chloride

25 (0.94 mL, 9 mmol) was added dropwise and stirred for 2.5
h. The reaction was quenched by addition of 1.0 N HC1
(50 mL) and extracted with ethyl acetate (100 mL). After
phase separation, the organic layer was washed with brine
(1 x 50 mL), dried over Na,SO, (100 g), filtered and
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61 13 Novenber 2006 WD 03/097656 PCTIUS03/14796 EtOH = Ethanol GC = Gas
chromat ogr aphy HBTU = O (1H Benzotriazol-1-yl)- N N, N, N -tE Nanauber2006ni um
hexaf | uor ophosphate HPLC = Hi gh Pressure Liquid Chronatography MOCH =

Met hanol SENMom346 i met hyl silyl)ethoxynmethyl SEMCl1L =
2- (Tri et h%l_olsé?&ge-{ hoxymet hyl = chl ori de TBAH = Tet r abut yIEH WA hydr oxi de

TEA = Tri ] = A" . T =1 N r romat ogr aphy
Topi r amat %nggﬁgkgggggﬁdgﬁé nmet ﬁ%}c glt’lﬁgldi %%E%J)(t%m &ﬂ?fusc%;?gr anose

sul f amat e (GoRpglndsThé $oihdilvay [Neamypthdlpreparrvam deestant ng
ether to yield the title compound as a white powder.
m.p. 126°C
5 4 NMR (300 MHz, CDCl3) & 4.63 (1H, dd, J = 8.0, 2.7
Hz), 4.36-4.2 (4H, m), 3.93 (1H, d, J = 13.0, 1.9 Hz),
3.80 (1H, 4, J = 13.0 Hz), 1.56 (3H, s), 1.51 (3H, s),
1.44 (3H, s), 1.37 (3H, s)
Elemental Analysis: (T = Theoretical, F = Found)
10 T: C, 33.12; H, 4.28; N, 2.97; O, 33.94; S, 13.60;
F, 12.09
F: C, 33.25; H, 4.18; N, 3.06

Compounds #44 and 62-91 were similarly prepared
15 according to the procedure described above with
appropriate selection and substitution of a suitably
substituted chloride for the N-trifluoromethane sulfonyl

chloride.

20 Example 8
N-trifluoromethylsulfonyl-2,3:4,5-big-0-(1-

methylethylidene) -B-D-£fructopyranose sulfamate

morpholinyl salt (Compound #31)
0 O

o I Il
S O—S—N—S—CF;
0\““ O O e O
~j7L\.$9 /JKT‘ Hy

25 A 50 mL three-necked reaction flask equipped with a

stirring bar and N, outlet was charged with N-
trifluorosulfonyl-2,3:4,5-bis-0- (1-methylethylidine) -f-D-
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to the process outlined in Schene 1. RL O 2 o~ Ho~S NR X p No R, ~N-R2
X'k-0 Rs-~a' 3 R6ER3 (llIl} RSRaRaRa (Il) (1) 5 Scheng3November 2006
particularly, a conpound of formula (11), a known conpound (prepared as

di scl osed i tent No. 4,513,006, Maryanoff, et al., Issued April 23,
1985) is rgggpgaﬂ§?th a suitably substituted ami ne of forRul/HSBA4P611), a

known conp u I red.b gn 1 ?a WO
03/ 097656 %#%ﬁ%%@nﬁ% g‘gge SPé%e aﬁ’fwy‘““.“’ﬁl%an%&r'??%?‘ ?‘hga?g’gge of about
1 to aboull@ G fadldriwed by addotfeni of swhnentlisec{0a97 atetdnitrile, THF,
DVE, methylene chioride. and the ik, pidt S0 RgI88 c2lePngr 9ani ¢ base
such as py

reaction was concentrated and the resulting solid

5 recrystallized from hexane / ethyl acetate to yield the
title product as a water-soluble salt, as an off white

solid.

1y NMR (300 MHz, CDCl;) & 4.70 (8H, s), 4.43-4.37

(2H, m), 4.16 (2H, 4, J = 3.6 Hz), 3.93 (1H, d, J = 13.7

10 Hz), 3.83 (1H, t, J = 5.0 Hz), 3.74 (1H, d, J = 13.7 Hz),
1.52 (3H, s), 1.44 (3H, s), 1.38 (3H, s), 1.33 (3H, s)

Compound #32 was similarly prepared according to the
procedure described above with substitution of t-

15 butylamine for morpholine, to yield a white solid.

Example S
N,N-di (2~ (trimethylsilyl) ethoxymethyl) ~-2,3:4,5-big-0-(1-

methylethylidene) -B-D-fructopyranose sulfamate
20 (Compound #33)

SEM

ﬁ
Q ¢—0—8—N_
o . 0 (") SEM
7k0\‘ O/‘v

A 100 mL three-necked reaction flask equipped with a

stirring bar and N; outlet was charged with topiramate
(1.0 g, 3 mmol), diisopropylethyl amine (0.6 mL, 4 mmol)
25 and tetrahydrofuran (30 mL). At room temperature 2-
(trimethylsilyl)ethoxymethyl chloride (SEM-Cl) (0.55 ml,
3 mmol) was added dropwise and stirred for 14 h. The
reaction was quenched by addition of saturated ammonium

chloride (50 mL) and extracted with ethyl acetate (100
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5 DIPEA, TEA, and the like, to yield the corresponding conpound of fornula
(1). Alternatively, conpounds of fornula (1) wherein one df NivearbeR2006s
sel ected from hydroxy, al koxy, aryloxy, or 10 aral kyl oxy, may be prepared
according RﬁOBb@V%#OCGSS outlined in Scheme 2. Rb 0 C | \s\ H X O\;

VN, RRb Rs R3 RIb7NR2b Rs O- p R3 5 R4 (1V) 5 R4 (1 FFTUYSEY14"%8chene 2

p
15 More paffi cul Ardy ot oReuUnd b L f of Ul dr-dddde I1Svdreqrlsed W th a suitably
substi tut@é} corrpounlyd po}?a for m(}}l a ?I {1/5 f\/Ivié"{ereglgn ocne g;‘ Rlb or R2b is hydroxy,
al koxy, washeXybrigre aflalxk\H0omp) , atkhaowir tedpoarl NaSeonfoira) » prepared by
known net eferably in nt. 1.0t r f ; to about 2
equivalen?gg€?¥§éue%égﬁﬁ#@?ntgb%%gn%néggHoggggge o%ﬁfﬁf%g?q¥gﬁ% DVE, and the
like, in oil. The oil material was applied to silica gel and

5 eluted with ethyl acetate and hexane (30 %) to yield the

title product as the major product, as an oil.

4 NMR (300 MHz, CDCl;) & 4.76 (4H, s), 4.61 (1H, d4,
J = 8.0, 2.7 Hz), 4.38 (1H, d, J = 3.6 Hz), 4.27-4.24
(1H, m), 4.22 (1H, s), 4.14-4.10 (1 H, m), 3.91 (1H, 44,
10 J = 13.0, 2.0 Hz), 3.75 (1H, d, J = 12.8 Hz), 3.66-3.57
(4H, m), 1.55 (3H, s), 1.48 (3H, s), 1.41 (3H, s), 1.32
(34, s), 0.01 (18 H, s)
Elemental Analysis: (T = Theoretical, F = Found)
T: C, 48.05; H, 8.23; N, 2.33; O, 26.67; S, 5.35;
15 Ssi, 9.36
F: C, 48.33; H, 8.15; N, 2.12

Example 10
N-~diphenylphosphinyl-2,3:4,5-bis-0-(l-methylethylidene) -
20 B-D-fructopyranose sulfamate (Compound it34) .
O @)
Q o) g N ,'i
N I H \ FPh
o o Ph

O

A 50 mL reaction flask equipped with a stirring bar
and N; outlet was charged with N-hydroxyl topiramate
derivative (2.1 g, 6 mmol), triethylamine (0.9 mL, 7

25 mmol) and toluene (16 mL). The mixture was cooled to 0°C,
chlorodiphenylphosphine (1.17 mL, 7 mmol) was added
dropwise and the reaction mixture was stirred at room

temperature for 1 h. The suspension was filtered through

Celite and the filtrate warmed to 80°C for 14 h. The
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t he presence of a base such as K2C03, DI PEA, TEA, and the |ike, preferably

K2C3, to yield the correspondi ng compound of fornmula (Is). osgs of
formula (1) wherein one of R is hydrogen and R2 is selecteégﬁ?gﬁgy

al koxycarbonyl, aryl oxycarbonyl or aral kyl oxycarbonyl (i.e where RL or R2
63 13 NovenD¥Q 03@0®E6 WO 03/ 097656 PCT/ US03/ 14796 is -C(O - EeRuUSE/14vd8er €i n
R16 is alkyl, aryl or aralkyl), may be prepared according to the process
out | i ned i HeSRebiAS CQRES agf. §BeOreRFiLOX THFIYHORFETELTE aEeR6 ~c |1 H 0

RB" ~~' F5tgmd£9ﬁés§?sf%éﬁ%ki&bbhn 2 whbEfBsAid which was

recrystallized from tertiary butyl methyl ether to yield
the title product as a white solid.
5 m.p. 137-138 °C
4 NMR (300 MHz, CDCl;) & 7.52-7.39 (4H, m), 7.17-
7.00 (6H, m), 4.22 (1H, 44, J = 7.9, 2.5 Hz), 3.90-3.86
(1H, m), 3.84 (1H, s), 3.68 (2H, dd, J = 16.1, 9.9 Hz),
3.49 (1H, 44, J = 13.0, 1.8 Hz), 3.24 (3H, 4, J = 13.0
10 Hz), 1.11 (3H, s), 0.98 (3H, s), 0.96 (3H, s), 0.89 (3H,
8)
Elemental Analysis: (T = Theoretical, F = Found)
T: C, 53.43; H, 5.60; N, 2.60; 0O, 26.69; P, 5.74;
S, 5.94
15 F: Cc, 53.72; H, 5.42; N, 2.33

Example 11
N-(4-carboxy-1-propyl)-2,3:4,5-bis-0-(1-

methylethylidene) -B-D-fructopyrancse sulfamate (Compound
20 #7)

A 50 mL reaction flask equipped with a stirring bar
and N; outlet was charged with methylbutyrate, 2,3:4,5-
bis-0- (1-methylethylidene) -B-D-fructopyranose sulfamate

25 (0.79 g, 2 mmol) and acetone (6 mL). 1.0N sodium
hydroxide (1.9 mL, 1.9 mmol) was added to the solution
and the reaction mixture was stirred at room temperature
for 15 min. The acetone was removed under vacuum. Ethyl

acetate (50 mL) was then added and the pH adjusted to
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More particularly, a conpound of formula (V), a known conpound or conpound
prepared by known nethods, is reacted with a suitably substli3tN¢embeod@eund

of formula 10 (VI), wherein R16 is selected fromalkyl, aryl or aralkyl, a
known conpo npound prepared by known nethods, in an_organic sol vent
such as acetq?)ﬂi0 Irigi7f’:5§, THF, and the like, in the presence JFTﬁﬁg?/H&?ﬁgani c

base such %g)oﬁgd'g%g%’ WWQ%HDE%{IXB ™HE2HEBer £S5 Alphtdied,i ke or an

organi ¢ 15 base as “'pyridine, and the like, preferably in
t he presentéeobrganie ghayer bhese duiedyoved NaiROicdRPegponlibeexedpound of

Sol oot od | A0 SCRBPEFRA SN vk BIEIE Solilindnd B © oy b

prepared byifiurther reacting the conpound of fornula (Ib), with a suitably
substituted conmpound of the fornula RlG-OC(Oé-O or a suitably
substitBted symaBR (300 ABzmEDELs) BpdindiBi Ehe 4ofnd SR16- O 25

the 11 ke, NE4n™bF Ghh & £orGent obi o6 Sacatont rie, TG the |ike. 64
13 Novenber .20062H, q, J = 20.4, 11.4 Hz), 3.89 (1H, d, J = 12.8
Hz), 3.74 (1H, &, J = 12.7 Hz), 3.19 (2H, g, J = 12.3,
5.7 Hz), 2.41 (2H, t, J = 7.1 Hz), 1.89 (2H, t, J = 7.1
10 Hz), 1.53 (3H, s), 1.45 (3H, s), 1.40 (3H, s), 1.33 (3H,-
s)
Elemental Analysis: (T = Theoretical, F = Found)
C, 45.17; H, 6.40; N, 3.29; O, 37.61; S, 7.54
C, 44.95; H, 6.22; N, 3.05

15
Compounds #35 and 36 were similarly prepared
according to the procedure described above with
appropriate selection and substitution of a suitably
substituted ester for the methyl butyrate.
20

_ Example 12
2,2,7,7,-Tetramethyl-tetrahydro-bis[l,3]dioxolo[4,5-

b;4’,5’ -dlpyran-3a-ylmethyl enzylidene sulfonate

(Compound #47)

25

4 A 100 mL reaction flask equipped with a stirring
bar, N; outlet and Dean-Stark trap was charged with
2,3:4,5-bis-0~ (1l-methylethylidine) -B-D-fructopyranose
sulfamate (3.39 g, 10 mmol) and toluene (50 mL).
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WO 03/ 097656 PCTI US03/ 14796 Al ternativelﬂy‘; conpounds of formula (1) may be

prepared directly fromthe conmpound of formula (XX). 0%, N X 0AS O R3
5 R4 (XX) 5 Conpounds of formula (1) wherein one of R or Rgzﬁggveé%l?eégﬁ)%

fromthe group consisting of -C(O-R9, wherein RO is as previously defined,

may be prepa¥e@d&3e6%r ding to the process outlined in SChe%%S&g‘%_?o O / NH2

1919 (VIII) RORI Xpor RERREO RRRIRIA (IX) (XX R/ N-{ ~
Benzaldehyde (1.1 ml, 11 mmol) and 10 drops of acetic

acid were added and the reaction was warmed to reflux
overnight. The reaction was then cooled and concentrated
to yield a thick oil. (Note: The reaction mixture was

5 filtered through Celite prior to concentration on the
rotoevaporator to remove any solid particles). The oil
was then taken up in EtOAc (150 mL) and washed with NaHCO;
(2 x 50 mL). The organics were dried and then filtered
through a plug of silica gel (10 g). The eluent was

10 concentrated to yield the title product as a crude oil.

HPLC/MS/ES* [M+1]" mass = 428.0

Compound #46 was similarly prepared according to the
procedure described above.
15

Example 13
N- (2-methoxycarbonylphenyl)carbonyl-2,3:4,5-big-0-(1-

methylethylidene) -B-D-fructopyranose sulfamate
(Compound #40)

\77L\C$ O/JKT‘
20

A 300 mL reaction flask equipped with a stirring
bar, N; outlet and addition funnel was charged with mono-
methyl phthalate (5.6 g, 31 mmol) dichloromethane (100
mL) and a drop of DIPEA. The reaction mixture was cooled

25 to 0°C. To the reacion mixture was then added DCC (6.7 g,
32 mmol) and dichloromethane (25 mL), slowly via the

addition funnel. The resulting solution was then stirred
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OOp O R6ER35R4 10 (lc) Scheme 4 Accordingly, the corfpound of formula

(XX) is reacted with a suitably substituted symretric or a 'ﬂ(;g%]ie [
anhydride, preferably a suitably substituted symetric 15 aﬁ%y rigllg?r%()%

conmpound of formula (MI11), a known conmpound or conpound prepared by known
met hods, wh&¥@9¥MIRS6i s as previously defined, in the preseor@seila®e organic
base 65 13 Novenber 2006 WO 03/097656 PCTIUS03/ 14796 such as TEA, DI PEA
pyridi ne, g Ihaihiukes B abCcor gedhithe seheehbnsuthtase Tiks Ba et hyl
acetate, DVE and the Ilike, to yield the correspondi ng conpound of fornula
(1c). 5 Al addethtd,Belty 5-bie-Oortpounthyptethlhdine)xRD-s reacted with a

?giggbly Sk@ﬁéiéﬁ§ﬁ§ad% i%uﬁ?%%%hgeilé.o ,”ERPQHKQB e quka1(tdn Wherein RO
previous efined, 1n the presence of an organi c base such as TEA,
of dichloromethane and DIPEA (5.7 mL, 32 mmol). The
5 reaction was allowed to slowly warm to room temperature,
with continuing stirring (12 h). The reaction mixture
was then concentrated to a thick oil. The oil was taken
up in DCM (100 mL) and then washed with 0.5N HC1 (2 x 50
mL) and brine (1 x 50 mL). The organic layer was
10 separated and dried over Na;SO, (150 g), filtered and
concentrated under vacuum to yield a light yellow oil.

The oil was applied to silica gel and eluted with

EtOAc/hexane (60 %) to yield the title compound as an

oil.
15
Example 14
N- (2-carboxyphenyl)carbonyl-2,3:4,5-bis-0-(1-
methylethylidene) -f-D-£fructopyranose sulfamate
(Compound #41)
HO (0]
O
i
O ¢—0—S—N
S I H
O\\\\\ O O
&
71\0\‘\ O&'
20

A 100 mL reaction flask equipped with a stirring bar
and N; outlet was charged with compound prepared as in
Example 13, (4.0 g, 8 mmol) and acetone (200 mL). NaOH
(L.0 M, 20 ml, 20 mmol) was added at room temperature and

25 the reaction was stirred overnight. The reaction was
then concentrated and the residual oil taken up in EtOAc
(250 mL) . After extraction the layers were separated.

The aqueous layer was adjusted to about pH 1 with 1.0N
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Dl PEA, pyridine, and the like, in an organic solvent such 10 as THF,
acetonitrile, ethyl acetate, DME and the like, to yield thg Rk ml ng
conmpound of forrmula (Ic). One skilled in the art wll recognl ze t%é I n the
process outlined in Scheme 4 above, the acid chloride conpound of fornula
(I'X) may aM@PH¥ieStel y be substituted 15 with a sui tabl y 80bwsermrsed acid
brom de (i.e a conpound of the forrmula R9-C(O) -Br a suitably

subst i tutléftll a@iSdmIn‘)I uofibge produch wampRsthichased wat FﬁfQ{AS I@Q@(O) F) and

reacted w Q N4, 864 orrespondi ng
conmpound © ) forrru n%(}gggllgolégg oundéaoavéxgrmi? { V\ﬁ?gI’EI n both R and R2
are sel eﬁihﬂan‘erd)mndC(cﬁth&traaydben@mepaarcemnby:or e’aetldnghehbltl:@rrpound of
formJIa( Wi t uival ents of a suitably substituted acid

chl oride ©F 3 Iaét" (al SYS&‘gg‘P'd?ln “to the process described above.
Altermatively, for corrpounds of fornmula (1) wherein both R and R2 are each

selected from-C(O-R9 and are not the sa pared by reacting
t he conpound & “@?‘F’@rsmﬁ 42 erd) 4 vera %Jdﬁ‘rfﬁﬁ é’t’f rp‘te(ét ed acid chloride of

formul a (LQorBGPtd Hthd @rrraRk-acessc s |lb‘?d3)@b(@>\1@8 13 and

14 above.

10 Example 15
2,2,7,7,~Tetramethyl-tetrahydro-bis[1l,3]dioxolo[4,5-

b;4’,5’-dl pyran-3a-ylmethyl-1,3,dioxo-1,3-dihydro-

isoindole-2-sulfonate (Compound #48)

0]

i
0 &—0—S—N

N I
o\\\\\ 0O o)

S 0]

) (0]
15 A 100 wmL round bottom flask was charged with the

compound prepared as in Example 15 (1.2 g, 2.2 mmol) and
DMF (25 mL). The reaction vessel was then charged with
CDI (0.5 g, 3 mmol) and the reaction mixture stirred for
one hour at room temperature. To the reaction mixture
20 was then added DIPEA (0.51 mL, 3 mmol) and the reaction
continued overnight. The reaction mixture was treated
with silica gel (50 g) and filtered through a plug of
Celite. Toluene (3 x 50 mL) was used to wash the pad of
Celite and silica gel. The filtrate was concentrated to
25 vyield the title compound as a light yellow oil.
HPLC/MS (ES*) [M+Nal* = 492.1; [M+K]* = 508.2 m/z

Examgle 16
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66 13 Novenber 2006 WD 03/097656 PCT/US03/14796 Simlarly, conpounds of
formula (1) wherein one of R or R2 is selected fromthe g ng
of -S02-R12, wherein R12 is as previously defined, may be 6?2%)5/%&3@%6
according to the process outlined in Schene 4, W|th 5 selection and
substituti ow®é3®@7essi t abl y substituted syrmet ric or asynmmetriasossididsoni c
anhydri de (R12-S02-0-S02- R12) for the symetric or asymmetric anhydri de of
formula (V13)3:9/5-96004 @-mithylebRyliaénhen-A3D -Emudtioplprancsbst i t ut ed

sul fonyl chlorrde (RIZ-502- CI) for t he acid 10 chI or| de of formula (IX).
One skilled in the agilipmat R KON, 29 3RateLitably substituted
sul fonyl brom de (R12-S02-Br) may be usgd 'NH Iace of the suitably
substituted sulfonyl chloride to yield t‘ﬁg de5| red product. 15 Simlarly,
compounds of fornula (I) wherein one of RJz R2 is selected from-S02-R12
and R12 is selected from the group consiGti of am no, al kylam no and

di al kyl am no, may be prepared by re d]g\a sui tably

A 250 mL hydrogenation vessel was charged with N-
5 phenoxycarbonyl-2,3:4,5-big-0-(1l-methylethylidene)-f-D-
fructopyranose sulfamate (prepared as in Example 4)
(1.0g, 2.1 mmol), ethanol (21 mL) and palladium on carbon
(0.1g, 10% w/w, nominally wet). The vessel was subject
to 50 psi H, using a Parr hydrogenationator at room
10 temperature. After 5 hours the reaction was purged with
N; and filtered through a plug of Celite. The filtrate
was concentrated to a thick oil. The oil was treated
with ethanol (15 mL) and water (1 mL), and the resulting
cloudy mixture was warmed (50°C) and hot filtered to
15 remove insoluble material. The filtrate was cooled to 0°C
| and allowed to crystallize overnight. The solid was
collected by filtration, then dried under vacuum to yield
the title product as a white solid.
m.p. 126°C
20

Example 17
2,3:4,5-bie-0 (l-methylethylidine)-B-D-fructopyranose

sulfamate (also known as Topiramate)
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20 substituted conmpound of formula (XX) with sulfuryl chloride (SO2C12) and
then reacting with a suitably substituted am ne, al kyl anm né3®ovember 2006

di al kyl am ne. Conpounds of fornmula (1) wherein one or both of RL or 25 R2
is SEM may red by reacting the conmpound of fornula (XX) with
SEMC, int eoﬁgzésggnce of a base such as sodi um hydri de, Pﬁ'-ré’é?%r\‘”ﬁ“ithi um
lithium diisopropylamde, and the like, _in organi ¢ solvent such as THF,
DVE, acetonitrile, ethyl acetate, and tHe&3® P?ke. Wherein one of Rl or R2
is SEM the SEMCLl reagent is present in & anount equal to about 1

equi val ent. \Werein when both of Rl and fe SEM the SEM O reagent is
present in an anount greater than 1 e %5VAIent, 67 13 Novenber 2006 WO

03/ 097656 PCT/ US03/ 14796 preferably/in q§annunt equal to or greater than
about 2 equival ents. Conpounds gw* ~m@l) wherein RL is -P(O(RLD)2, 5

wherein R13 is as previously deffi ned bel prepared according to the
process outlined in Schene 5. N 0

)
A 20 ml flask was charged with the compound prepared

as in Example 12 (0.18g, 0.42 mmol) and acetone (5 mL).
At room temperature a catalytic amount of 2.0N HC1l (0.2
5 mL, 0.2 mmol) was added to the reaction mixture and the
resulting light yellow solution was stirred at room
temperature. GC and TLC were used to monitor the
progress of the reaction. After 1.5 hours the reaction
was complete. The reaction mixture was then diluted with
10 EtOAc (1 x 50 mL) and water (5 mL), the organic layer was
separated, dried (Na;S0O,), filtered and concentrated. The
product was isolated as a white solid after
crystallization from EtOH.
'HNMR of the solid was consistent with topiramate.
15

. Example 18
2,3:4,5-bis-0 (l-methylethylidine)-B-D-£fructopyranose

sulfamate (also known as Topiramate)
NH,

O/

S
o

0
O\\\"C_Z’\O

20 A 20 mL reaction flask equipped with a stirring bar

%, O/

4,

and N; outlet was charged with N-(2-

methoxycarbonylphenyl)carbonyl-2,3:4,5-bis~0-(1-
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13 ON/NHRRs X0 03 -C ' RI3 RBR5 R4 (XI) (Ib') RI3 RI3 | O0=PRI3
R13,' PLOO~ 10~ NH X/ SX0s OR6 O0 RR3 R3 R5 R RS RNoyember 20p8) 10
Scheme 5 Accordingly, a suitably substituted conpound of formula (Ib'),

prepared asyffsmbiged in Schene 2, is reacted with a suit i tuted
conmpound of for?r’gkag MMSO%HP%%

methylethylidine) -B-D-fructopyranose sulfamate, the
compound prepared as in Example 13 (0.3 g, 0.6 mmol) and
DMF (6 mL). NaOH (3.0 M, 1.2 ml, 3.6 mmol) was added at
room temperature. The reaction was warmed to 80°C and

5 continued overnight (about 12 hrs). Th reaction mixture
wag then cooled to room temperature. 1.0N HCl (10 mL)
was added, followed by dilution with EtOAc (75 mL). The
layers were sgeparated and the organic layer was dried
over Na,SO; (10 g), filtered and concentrated to yield the

10 title compound as a thick oil.

IUNMR of the oil was consistent with topiramate.

Example 19
N-sulfamoyl-2,3:4,5-bis-0- (1l-methylethylidene) -f-D~

15 fructopyranose sulfamate morpholinyl salt (Compound #100)

Q. S—0SO,NHSO,NH,
\\:Eii. ’j¥//

o) (o)
To a cooled (-60°C) mixture of topiramate (39.02 g,
0.114 mol) and pyridine (18.19 g, 0.23 mol) in THF (300
mbL) was added sulfuryl chloride (31.04 g, 0.23 wmol),

20 dropwise, over a 10 minute period while maintaining the
temperature below -60°C. After 30 minutes, the ice bath
was removed and the mixture poured into a 1L glass lined
autoclave. The reactor was pressurized with anhydrous
ammonia to 24 psi, ambient temperature, and maintained

25 overnight. The following morning the resulting dark
brown mixture was concentrated under reduced pressure and
the resulting reddish-brown residue (53.04 g) dissolved
in distilled water and extracted with CH;Cl; (4 x 100 mL).

The aqueous layer was concentrated under reduced
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(XI'), a known conpound or conpound prepared by known 15 nethods, in the
presence of a base such as TEA, DI PEA, pyridine, and the |il3eNovemtsn2006
organi ¢ solvent such as toluene, xylene, benzene, and the like, at a
reduced , to yield the correspondi ng conpound of formula (X1I),
which is hea’?ﬁg%ﬁ% evat ed terrperature 20 preferably at FEEPHI4LUre of

greater thgp oL.equel, o) 08 43 Nvienher, 2000 40, G375 ST/ USO3! 14706

about 80C, cor résponding €O nd of ~ f
skilled mcblineradt foall recognize that in the process as outlined in Schene

5 above, a suitgply 5 substituted.conpqund.of _the r Ia Br 3)2 may be
substi tuted for%{g‘ﬁéecﬁﬁBﬁﬁ%‘be Oqarqp&%log (’%F)S ERamy Legc(?u 3tQE(qt e conpound
of formul anf! bf) wateryi &l ¢hen MsOH esyondiong espeLEl ofn fitigrul a (XI 1),

which is then further reacted to yield the correspondi ng conpound of 10
f or nul a5 ( | §PLveBkpsUABSTbf WS rﬁhrff“(qt)oﬂmé’fn@finoﬁ' the MFECnF FLu%ken t oget her

with the NsabogkiRgWai B LREYmA! e POUNEL L P MBOH: ACN:0.5 M NaCl
(15:35:50) . The cleanest fractions containing product
were combined and concentrated under reduced pressure to
yield the product as a tan colored solid.

10 MS MH" = 418

Example 20
N- (1 -Methyl-pyrrolidin-2-ylidene)-2,3:4,5-bis-0-(1-

methylethylidene) -B-D-fructopyranose sulfamate

is morpholinyl salt (Compound #102)

N-Methylpyrrolidione (130.01 g, 1.31 mol) and
dimethyl sulfate (153.94 g, 115.5 mL, 1.22 mol) were
heated on a steam bath for one hour. The resulting black

20 solution was added to a mixture containing topiramate
(104.5 g, 0.31 mol) and sodium methoxide (66.5 g, 1.22
mol) in methylene chloride (660 ml),and then heated at
reflux on a steam bath for 4 hr. The reaction mixture
was washed with 1 N NaOH (4 x 100 mL), the layers

25 separated and the aqueous layer extracted with CHCl, (4 x
100 mL). The combined organic layer was dried over
sédium sulfate, filtered and concentrated under reduced
pressure to yield a yellow residue that crystallized on

standing. The mixture was filtered and washed with
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a group of the formula -N=C(R14)2; and wherein at least 15 one R4 is

sel ected fromthe group consisting of hydrogen and al kyl; ed
according to the process outlined in Scheme 6. O /NHZ le?&o?e?n@e&%@% ao

ORI4 R5 R4 (XX) (X111) ORI4 X OS NCR6 RBRI4 RS R4 (le) 20 Schene 6
Accor di ngl ywoegatesabl y substituted conmpound of fornula (PO9usedikiaewn
conpound, is reacted with a suitably substituted conpound of fornula
(XI'11), ahexane teogpeldda oyeXlowpounystedfanedsbyidnovherethists, in an 25

%ggg} 89$0| %t %léggé}%zsm%l\% inTﬂFSti%LC.l.lg’d %Ig e%hgnéiﬁgateégor}acﬂ\éove”ber 2006

steam bath. Ethanol was added until a clear solution was
obtained. The hot solution was allowed to cool

5 overnight, with stirring. A white precipitate was
observed. The mixture was filtered, washed with cold
water and dried to yield the title compounds as a white,
crystalline solid.

MS MH" = 420
10

Example 21
N- (Dimethylaminomethylene)-2,3:4,5-bis-0- (1-

methylethylidene) -B-D-fructopyranose sulfamate

morpholinyl salt (Compound #103)

CH,
/
0 §—O—=8—N=C—N

o ~p ©2 H oy,

\Fo
15

To a stirred solution of N, N-dimethylformamide

(26.20 g, 0.358 mol) in diethyl ether (672 mL) was added
oxalyl chloride (45.48 g, 0.358 mol), dropwise, over a 35
minute period. A white solid started to precipitate out

20 of solution immediately. The mixture was stirred for 1
hr after the addition was complete then concentrated
under reduced pressure to remove the solvent. To this
solid was added topiramate (105.54 g, 0.311 mol)
dissolved in methylene chloride (800 mL). The yellow

25 solution was stirred at ambient temperature, under argon,
for 3 hr then washed with 1 N NaOH (4 x 100 mL). The
aqueous layer was extracted with methylene chloride (4 x
100 mL). The combined organic layer was dried over

sodium sulfate, filtered and concentrated under reduced
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preferably in the presence of a catalytic amount of an acid such as acetic
acid, p-toluenesulfonic acid, HCl, and the like, to yieldI18MNovembee2(jdndi ng
conmpound of fornmula (le). 5 Simlarly, conmpounds of fornmula (1) wherein R

and R2 ar @@g?%oget her with the nitrogen atomto which they are bound
to form -NS'E% Y2 wherein one R14 is dial kyl ani no, may BgTﬁséﬁQV%d by
reacting a suitably 1Q bstituted c ound af. for a with a suitably
subst i t utReTEBHSo Y(?i‘iei h& #b?ﬁﬁray%{_?)o"tﬁﬁs(l%uﬁyl ;nﬂl a%%is/(%‘?ug known

conmpound s GIREURAE ARepakedlbydkwaver (Eidhaeds, whilanwargangcosol vent such
as net hyl ene 15 chl ori de

di et hyl ether,_ THF, and e like, Simlarly,
conpounds?® ot 43¢ rﬁﬂtfi"( EPLAAWEE; %YREh%rﬁdcﬁé:loé’r & 5&5&?39299é?5w th the
ni trogen gfpmdi Wy chebheyolateohonas sk {10fed.- N¥EeRhAR2 aad wherein two
R14 groups are 20 taken together with the carbon atomto which they are

bound & o femened hacertdey sPdakion gt bopeditq odloteupgbient

temperature, overnight, with stirring. A solid
precipitated out of solution. The mixture was filtered
and washed with cold water to yield the title product as
a white solid.

10 MS MH' = 394.44

Example 22
N-2~(5- (2-pyridyl) -thienyl)-2,3:4,5-big~-0- (1~

methylethylidene) -B-D-fructopyranose sulfamate

15 morpholinyl salt (Compound #98)
0
oo ML T
\3/ i \\
/7N\. O
O 0

A mixture of topiramate (1.5 gm, 4.4 mmol), 5-
(pyrid-2-yl)thien-2-yl-sulphonyl chloride (2.4gm, 9mmol),
DMAP (0.5 gm), TEA (1.9ml, 13 mmol) was stirred in

20 dichloromethane (100 mL) for 5 hours. The solvent was
removed under vacuum to yield a residue. Ethyl acetate
(200 mL) was added to the residue. The solution was then
washed with a saturated NaCl solution. The organic layer
was dried over sodium sulfate and the solvent removed

25 under vacuum to yvield a crude oil. The crude oil was
purified on a column (eluting with 5%MeOH/CH,Cl,) to yield

the title compound as a solid.
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R20 N may be prepared by reacting a suitably‘subsfituted conpound of

formula (XX) with a suitably substituted 25 conpound of t a9 13
Novermber 2006 WD 03/097656 PCT/US03/147% R20 1 H3CO N o-h‘% ﬂrg\re@r-ygma&

conmpound or conpound prepared by known nethods, in the presence of base
such as soWP@HIYHri de, sodi um net hoxi de, sodi um et hoxi deT/wsosh47be |i ke, in
an 5 organic solvent such as nethylene chloride, diethyl ether, THF, and
the Iike. Conpounds @foof eyl apch)) wear.eisn (Bl andl, RRL a2 (sken toget her

with the nitrogen atomto which they are bound 10 to forma group of the
fornula GH)R 8)o39 (s, 3H), 81.42 (s, 3H), 83.68 (d, 1H,
J=12.3MHz), 83.81 (4, 1H, J=12.3MHz), 04.10-4.25 (m, 4H),
84.47(dd 1H, J=2.46MHz, J= 7.88MHz), 07.14 (t, 1H,
5 J=7.2MHz), 87.36 (d, 1H, J=3.93MHz), §7.54 (d, 1H,
J=7.71MHz), 87.59(d 1H J=7.71MHz ), 67.67 (4, 1H,

J=3.99MHz), 88.49(d 1H, J=4.6MHz).

Example 23
10 N- (benzyloxy-carbonyl)-2,3:4,5-bis-0-(1-

methylethylidene) -B-D-fructopyranose sulfamate sodium

salt

A 100 ml round bottom flask was charged with sodium

15 hydride (0.1 g, 4 mmol) and THF (20 mL). The resulting
suspension was slowly treated with a solution of N-
(benzyloxy-carbonyl)-2,3:4,5-bis-0- (1-methylethylidene) -
B-D-fructopyranose sulfamate (1.8 g, 4 mmol) (prepared as
in Example 4) in THF (10 mL). After addition was

20 complete the reaction was stirred for an additional 30
minutes. The solvent was concentrated under vacuum to
yield a white solid, which was treated with with 95%
ethanol (40 mL) to yield the title compound as a white
solid.

25 M.P. >250°C.

H NMR (300 MHz, DMSO) & 7.45-7.20 (5H, m), 4.86 (2H,
s), 4.55 (1H, dd, J = 8.1, 2.4 Hz), 4.38 (1H, 4, J = 2.8
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--N'" )n may be prepared according to the process outlined in Schenme 7. OO

RXROONH H3C-0 's - -~ 6 3 )n(R)0-6 R5 RA O (XX) (X
OSNH-O R RBOI7n \CH3 R5 R4 (1'5)0-6 15 (If) 71 13 hb%%ﬁ%%%£%%%§b5vm)
03/ 097656 PCT/ US03/14796 OO 0O 11 X OS-NHOH Il R R3On

WO 03/097656 PCT/US03/14796

Hz), 4.20 (1H, d, J = 8.1 Hz), 3.84 (2H, q, J = 28.2,
10.5 Hz), 3.73 (1H, d, J = 13.3 Hz), 3.56 (1H, 4, J =
12.9 Hz), 1.44 (3H, s), 1.34 (3H, s), 1.33 (3H, s), 1.25
(3H, 8)

Following the procedures described above,
representative compounds of the instant invention were
prepared, as listed in Table 1, 2 and 3. For compounds
which were prepared as salts, the Rl is replaced with the

10 salt cation.

TABLE 1
R1
} 2
o§S,N‘R
—d o
owr O
oA
Cmpd # | R' or salt R*
cation
2 H ~CH,;-CH=CH,
3 ~CH,-CH,-Br
4 H ~-CH,-CH;-CO5;-CH,CH;
5 H ~CH,;-~CO,-CH;
6 H Si (phenyl);
7 H - (CH,) 3-COH
8 H - (CHz) 3-C0O,-CH;
9 H -OH
10 H -OCH;
11 CH3 -0OCH;
12 CH; -OH
13 H ~-C(0)0-8i(phenyl);
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R5 R4 (R15)0-6 (lg) 0 O(Rl5 as X OS-N11 R RBO)n O R5 R4 (1h)
Schenme 7 Accordingly, a conpound of formula (XX), a known 530Q8R4HR_E 2606
conmpound prepared by known nethods, is reacted with a suitably substituted
conmpound of forrmula (XIV), whereln Wis -OH, -, -Br or -F, a known
conpound orWeEMPYE¥d prepared by known methods, in the pra’sﬁmsaslm% a

coupling agent such as DCC,_ CDI, HBTU, and the Ilke. In 10 the presence of
an organic {basa4such as DIFPEA, TEA’,J pyri q+¢169) Quic-dtedl i ke, in ah organic
iela the o1 1 ormil &C(PY P BGRER 1 n i he cofound of
formula (Xl t he 15 or gan{®) dasenitsylan organicltertiary
am ne base - = G0y o-benzyl

18 Na -C(0) -CHj

19 Na -C (0O) ~CH,CH;

20 Na -S0,-CF5

21 H -CH,-CH,-N (CHj) 2

22 H 3-pyrrolidinyl

24 H benzyloxy

26 H Benzyl

27 H 4-methoxybenzyl

28 H -C (0O) -CH,CHj;

29 H -C(0) -CH;

30 H -S0,-CF;

31 lr;'b@ -S0,-CF;

()
32 NH3® -S0,-CF;
HsC CHj
CHj

33 SEM SEM

34 H -P(0) (CgHs) 2

35 H - (CHz) 2-COzH

36 H -CH,-CO.H

37 H ~CH- (CgHs) 2

40 H -C(0) - (2-methoxycarbonyl -phenyl)

41 H -C(0) - (2-carboxy-phenyl)

42 H -C(0) - (CHy) 2-C(0O) OCH;

43 H -C(0) - (CHz) .-C(O) OH

44 H ~P (0) (OCHCH;) 2
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TEA, DI PEA, pyridine, and the |like. The conpound of fornmula (If) is reacted
Wi th a base such as NaOH, KOH, TBAH, and the like, in a pol ;}E\{Ogrggni C

sol vent such as acetone, nethanol, DVF, THF, and the 20 Iiké eRPgl P0Phe
correspondi ng conpound of formula (lg) The conpound of fornmula (1g) is
subj ected t oVOIY76s6| osure, in the presence of a coupling g@riesiisd as CDI,
DCC, HBTU, and the like, in the presence of an organic 72 13 Novenber 2006

WO 03/ 097656 Ped7 USO31G, [BEehgsd such as DI PER,-pidhyPpyridine, and the |ike,
in an organic solvent such as THE DME__AcN__and fhp like to yield the
cor respondi ng €®npound of ¥ or nulja (I h)'C(Q)TKa% perRRRRReBY LY or nuija (XX) may
geNarzepgr ab\s oggomlkugﬁ Ut fTepriocess eqbl)l 'C§%éﬁhW} 0% N, R2a

51 H -C{0) -n-propyl

52 H -C(0) -benzyl

53 H -C(0) -isobutyl

54 H -C(0) -CH,-0CH;

55 H -C(0) - (2-tolyl)

56 H -C(0) (3-tolyl)

57 H -C(0) - (4-tolyl)

58 H -C(0) - (4-methoxyphenyl)

59 H -C(0) -CH,-CHz-phenyl

60 H -C(0) -CH{(ethyl) -n-butyl

61 H -C(0) -phenyl

62 H ~S802- (4-trifluoromethoxy-phenyl)

63 H -80,- (1-naphthyl)

64 H -80;- {2-thienyl)

65 H -S02- (4-trifluoromethyl -phenyl)

66 H -80,- (2, G:difluoropehnyl)

68 H -80,- (benzyl)

69 H -802~ (4 ~methoxyphenyl)

70 H ~80;- (2-naphthyl)

71 H ~502- (4-biphenyl)

72 H ~802- (4, 5~-dibromo-2-thienyl)

73 H -S80;- (2-benzenesulfonyl-5-

thienyl)

74 H -S0;-CF3

75 H -802~(2,2,2-trifluoroethyl)

76 H -S02-phenyl

77 H -80;~ (2-chloro-1-ethyl)

78 H -50;-isobutyl

79 H -80,- (1-butyl)
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r 3 R5 R ((1) R5 R4 (XX) Scheme B 10 Accordingly, the conpound of formula
(I'j), prepared as in any of the Schenes descri bed above, |s\.& e nder
de=protection conditions (for exanple as described in T. V&f]é?\éﬁﬁeeréogé'e M
Wits, Protective Goups in Oganic Synthesis, John Wley & Sons, 1991), to
yield the WO®@®T686pondi ng conpound of forrmula (XX). For goipsidngseof

formula (1)) wherein Rla is selected fromthe group consisting of hydrogen,

benzyl, [hetaary[-d alkyl, hét epogyd-aalilfjhocbakkiillaphe@l )
benzyl oxycarhonyl ;| and wherein j ' consi sting of
benzyl, Heter®aryl}d al K§l, heteFcyérbal kﬁ:@%%ﬁd%mﬁsyl oxycar bonyl ;
the congoumgpf—Tprmutag (1) 1S SUbj egost (A 0(Fadd JEd & - reductiion, to yield
t he corrgspondi ng conpound of fornmula 257( . More particularly, the
conpound [of formul@ (1j) is treated wrEhraPhedexy hy? agent suchkas H2 gas,
ol e S0 S B eeaue Siighuoghdgugout 10 Py

83 H -802- (4-bromophenyl)

84 H -80z-ethyl

85 H -80;- (8-quinolinyl)

86 H -80;-(3,5-dimethyl-4-isoxazolyl)

87 H -80,-(4-(2,1,3-

benzothiadiazolyl))

88 H -S0;- (1-propyl)

89 H -80,- (4 -acetamidophenyl)

90 H -S0;- (4-nitrophenyl)

91 H -S0;- (3-trifluoromethyl-phenyl)

92 ethyl ~-C (0) ~OCH,CH,3

93 H -S0;z- (4-methylcarbonylamino-

phenyl)

95 H -S0;-(2,4,6-trimethyl-phenyl)

96 H -CH;-CH,~C (0) -OCH;

98 H -80;- (2-(3-(2-pyridyl) ~thienyl))

99 H -80;- (1- (5-dimethylamino-

naphthyl))
100 H ~80,~NH,
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13 Novenber 2006 WD 03/097656 PCTI US03/ 14796 such as 10% Pd on carbon, Pt
on carbon, and the like, in an organic solvent such as et hBhbbyembear B8] ,
and the like, to yield the correspondi ng conpound of forrmula (xx). 5
Al ternative f onpounds of forrmula (Ij) wherein R a j |l ected from
the group cg%%$%§%ﬁ€ of hydrogen, substituted ethyl, alkeﬂép%%ﬁﬂgpéin t he
doubl e bond of the al kenyl group {é%Q%LfCtly bound to or one carbon atom 10
renoved fromthe nitrogen), cycl oat (wherein the double bond of the
cycloalkenylaFToup s directly bound to or ggne carbon atomrenoved fromthe
I

~

ni trogen), koxycar bonyl , aryl oxycarbonyl , \benzyl oxycarbonylf, - S (RLlD)
(00-1811) 2 and SEM and wherein Rea is gl ed¥eRTrom 15 t he group

consi sting of] substituted ethyl, alkenyl erein the doubl e{bond of the

al kenyl group|is directly bound oPr Qn /cabon at om renmoved fromthe
nitrogen), cycloal kenyl (whereif tha &ouble bond of the cycl ¢al kenyl group
is directly bpund to or one QW @enoved 20 fromthe nitrogen),

al koxycar bonyl|, aryl oxycarbonyl, )
o 0

Cmpd # R & R’ taken together with the N atom
38 morpholinyl
39 1~ (2-isopropoxy-phenyl) ~piperazinyl
48 isoindole-1,3-dione
TABLE 3

RI&a
46 H cyclohexyl
47 H phenyl
103 H dimethylamino
Cmpd # R™ + R™ taken together
102 2- (1-methyl-pyrrolidinyl)
5 Molecular weights for representative compounds

listed in Tables 1, 2 and 3 were measured on an Agilent
1100 HPLC/MSD Mags Spectrometer, with results as listed
in Table 4.
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benzyl oxycarbonyl, -C (O OS (Rl7) 3, -Si (R10) (O0_1R11) 2, - P(=O (R13)2
and SEM or wherein Rla and R2a are taken together wth thgsmNdveRBEM®@EOM
to which they are bound to forma group of the formula -N=C(R14)2; the
conmpound of 25 formula (1j) is subjected to acid cleavage, to yield the

corr espondi NYOOHPFI6¥Nd of fornmula (xx). Mre particul arly Parisoyongound of
formula (lIj) is reacted wth an acid such as hydrochloric acid, sulfuric
acid, trifluoroacetic acid, and tﬁfé\ET-iEké in a polar sol vent 30 such as

cort EQSOJ%‘%‘B&% I@Pm?foi? i [« Fgﬂh 1‘§WeNoyéreme'f D uv\blgs/ 097656
PCTI US03/ 14796 Alternati vehywastt ||, for quempeunds |of forand a (1) wherein
Riais sele¢ted fraomithe group conslsting-ef—hydrdegen
al koxycar bony! CZal kyl| and t?(@) RO, |- C(388-CR kyl )-O (al48R ): anil Rea is
sel ected fromtip—grd FStin OT]@ﬁggQ%yeTﬂyl alggycar bpnyl C2al kyl
and - C(O-R9, - C»-(alkdﬁﬁ (alkyl): the conpound of formula |(I) is
subjected to basic clieava@¥+Nald yield t Hs4.11 434

7 [M+H]* 426.14 426

8 [M-H]" 438.14 438

9 [M-H]" 356.1 356

10 [M+Nal* 392.1 392

11 [M+Na]* ] 406.11 406

14 [M-H]" 438.14 438

15 M-H] 472.13 472

21 [M+H]* 411.18 411

24 [M+H]* 446.15 446

27 [M+Na]* 482.15 482

28 [M+H]* 396.13 396

29 [M-H]" 380.1 380

33 [M+Na]* 622.25 622

34 [M+H]* 540.15 540

37 [M+Na]* 528.17 528

38 [M+H]* 410.15 410

39 [(M+H]" 543.24 543

40 [M+Na]* 524.12 524

41 [M-H]" 486.11 486

42 [(M+H]™* 454.14 454

43 [M-H]~ 438.11 438

44 [M-H]" 474.12 474

45 [M+H]™* 520.2 520

47 [M+H]* 428.14 428

48 [M+Na]l* 492.09 492

49 [M+H]* 473.5 474
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correspondi ng conpound of formula (XX). More particularly, the conmpound of

formula (1j) is reacted 10 with a base such as sodi um hydr ok3 tfeyempber&066 um

hydr oxi de, TBAH, and the like, in an organic solvent such as, THY, DW, and

the liKke, thdkﬁgékéjmecorrespondlng conpound of formula 15 Conpounds
(

of formula whérein Rla and Rea are taken together to$F5 ﬁ?%“@%oup of
theform“aﬂl{D'c\r)c \I’LL Ormev—be—+reaeted—v

T

condi tions, toggglelﬁ the[@bg}espon i ng é%ﬁb&hnd D f for%ﬂﬁa ( XX) For 20

exanpl e, thg cogpoung of f@EAW a (1)) 1S 4eadfed Wth agipeagent| such as
hydr azi ne, t hyl hydiazine or Phen vdrazine inlan organic sollvent such as
a | ower aIFoh052(su9h as [MtHhnol , nethan%T731sopﬁoanoI;5and the| |ike),
THF, DM, aud‘fggikikc. Zﬁﬁiﬁf*bki' eullhagggcut 'ff“ﬁggognize t hat
wher ei n

54 [M+H]* 411.4 412

55 [M+H]* 457.5 458

56 [M+H]* 457.5 458

57 [M+H]* 457.5 458

58 [M+H]* 473.5 474

92 [M+H]* 478.3 478

101 [M-H]" 573.6 573.1

Example 24 & 25

In Vivo Testing, Maximal Electoshock Seizure

Anticonvulsant activity was determined using the
5 standard MES model for generalized tonic-clonic seizures
(Swinyard EA, Woodhead JH, White HS, Franklin MR, In:
Levy RH, Mattson RH, Meldrum BS, Penry JK, Dreifuss FE
eds. Antiepileptic drugs. New York: Raven Press,
1989:85-102).

10 An electric stimulus of 0.2 sec duration, 60Hz, 50mA
in mice, 150mA in rats, was delivered via corneal
electrodes primed with an electrolyte solution containing
an anesthetic agent (0.5% tetracaine hydrochloride in
0.9% saline).

15 Mice or rats were randomly selected into control and
test groups. The animals were dosed with vehicle or test
compound, at varying concentrations. Mice were subjected
to the electrical stimulus at 30 minutes and 4 hours
following administration of test compound. Rats were

20 subjected to electrical stimulus at time intervals
between 15 minutes and 4 hours following administration

of test compound. Abolition of the hind limb tonic
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Rxa and Rea are independently groups which may not be renoved under the
sanme conditions (for exanple, wherein the R7a group may beléggpvegggy cid
cl eavage and the Rea 75 13 Novenber 2006 WD 03/097656 PCT/ USOSViRPe6*WPoup
may be renoved by basic cleavage), the conmpound of fornula (1j) may be
subj ect ed t VOR¥0976%i vi dual de- protection conditions requipcetish®isréshe Rla
and Rea groups, in a sequential or sinultaneous nmanner, to yield the 5

cor r espondergessop orrapaferfrtowad an( X¥{icahian poeftehe aesnbodi nent of the
present invention., is_.a process for.the preparation of a conpound of fornula
(XXa) conpfPEPRY? e%c?]‘?}%lt&’ g@n’d&’%’ﬁ&l& M%Fﬁﬂ?‘éc?c?kﬁelfdlﬁfnfg%e& “protection
condi tions (forTiexampye (Bhe desTdulkd idbsel rédquireanto SoFodk MhaNit s,
Protective Groups in Oganic Synthesis, John Wley & Sqns, 1991). In an
enbodi ment PERALHEP o @k R LRASHY GHWPPHEnESOEOE?ﬁnWﬁF%ﬂa ormula (1j) is

de- prot£ct gdeBYrSbEE tddibutd8 L ETROVRAAE SRIMAI A dddved)Owa@t al ytic
reduction, according to the procedure described above. In another

enbodi ment cal cvheted es dntPrabidntangd Yy st he (Ednpeyindd ofProbit

Analysis. Cambridge, England: Cambridge University Press,

1971) was used to calculate the EDgg.

10 Following the mouse procedure described above,
representative compounds of the instant invention were
tested for biological activity in the mouse, with results
as listed in Table 5. Mousge activity is listed as number
of mice active / total number of mice tested @ time after

15 administration of the test compound.

TABLE 5
Cmpd # Mouse Activity Dosage
(mg/kg)
3 No Activity 30, 100, 300
4 No Activity 30, 100, 300
5 No activity 30, 100, 300
6 No activity 30, 100, 300
8 No activity 30, 100
8 1/1 @ 0.5 hrs 300
9 No activity 30
S 1/1 @ 4 hrs 300
10 No activity 30, 100
10 1/1 @ 0.5 hrs 300
1/1 @ 4 hrs
11 No activity 30, 100, 300
12 No activity 30, 100, 300
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formula (1j) is de-protected by subjecting the conmpound 20 of fornula (1j)
to acidic cleavage, according to the procedure described abdWNeveinhe 6

anot her enbodi nent of the present invention, the compound of formula (1j)
Cl cavage, aciO AR 0 1 he. pr cedur o descri bed 25 above, FETISEIEH her
Go-protocted by reating (he Somauni Of b mira 1105 vgih 4 rehgent such
2 nydrazine, meTTTiNdr azi e Bo pbhyltyd bzl 88, TeScadingito the |
Compound of Torful & 4k) 15| deVBroTETad by| subj ect fhg. the qompound of
formula (1k) tofcatalgliC rEduci/i0@ 1/6r-13 Novenber; 2006 WO|03/ 097656
PCT/ US03/ 14796 according to| the procedure descri bed above. |n another
enmbodi ment of t%e pr esent inveﬁ(go@,4thﬁﬁconpound of formula (1k) is
de-protected by ubjﬁfyfug nf/iu®pyygﬁgréﬁL‘fornuiqﬂﬁ;K) TO0 aci di ¢ cl eavage,
according to the
1/1 @ 4 hrs
18 No activity 30
18 1/3 @ 0.5 hrs 100
2/3 @ 4 hrs
18 1/1 @ 0.5 hrs 300
1/1 @ 4 hrs
19 No activity 30
19 0/3 @ 0.5 hrs 100
3/3 @ 4 hrs
19 1/1 @ 0.5 hrs 300
1/1 @ 4 hrs
30 No activity 30
30 2/3 @ 0.5 hrs 100
3/3 @ 4 hrs
30 1/1 @ 0.5 hrs 300
1/1 @ 4 hrs
35 No Activity 30, 100
35 1/1 @ 0.5 hrs 300
37 No Activity 30
37 1/3 @ % hrs, 100
2 hrs, 6 hrs
37 0/3 @ % hr, 100
1 hr
37 No activity 300
39 No activity 30, 100, 300
TPM @ 2 hrs ED50 = 33 m/k
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5 procedure descri bed above. In yet another enbodi nent of the present

i nvention, the conmpound of formula (1k) is de-protected by subjecting the
conmpound of forrmula (Ik) to basic cleavage, according to tﬂébﬁ?‘@&bﬁng@6
descri bed above. In yet another enbodi nent of the present 10 invention, the
conpound of WoOrdH07%asq 1k) is de-protected by reacting the cqipeuaf,of
formula (1k) wth a reagent such as hydrazi ne, nethyl hydrazine or

phenyl hydrazi ne, according to the procedure described above. 15 . Were the

processes for the preparation of the _conpounds according to the invention
give rise to mi 59 r QLIS "é}eerr@%i ESHﬁFgPrfh RRFTINGHAPO¥Ey be separated by
convent i ONgbptE§EMH £HURSs ounder epatBéi ¥Vest LY OFhiediaphweréhe conpounds
may be preEared inracemc 20 _form or individual enantionmers may be

prepared eferkedpfor digiamisizdciprtd vyt Hesihe oty Widdoreerdis The
conpoungls gmyy; £0Ls eXpRife RE @S9 Verat ”é&n‘f\;lg{}/ 1£QMRRRANL enanti omers by

standard techni ques, such as the ormation o I"astereoneric pairs by salt
f or mati on wihe?Sofarraist iacdlivie dctpvalasunbes uwh wad o tesdiedpet ol uoyl - d-
tartaric agkgeanfié A ddh i_nc;'iLis_tpr_ tt?.'oﬂogk‘:'_ I:_éaéééq{ iccom Coiuqld fol I owed by
fractional “Cr ys?a i ZAton ang regeneration ’

TABLE 6

Cmpd # Rat Activity (oral) Dosage (mg/kg)

2 3/4 @ 2 hrs 8
2/4 @ 4 hrs
1/4 @ 6 hrs
1/4 @ 8 hrs

2 1/4 @ 0.5 hrs 20
2/2 @ 2 hrs
1/2 @ 4 hrs
1/2 @ 6 hrs

2 3/8 @ 1 hr 200

4/8 @ 2 hrs
2/8 @ 4 hrs

1/8 @ 6 hrs

3 1/4 @ 1 hr 30
2/4 @ 2 hrs

4 1/4 @ 1 hr 30

5 3/4 @ 2 hrs 30
1/4 @ 4 hrs

] 1/4 @ ihr 30
1/4 @ 4 hrs

2/4 @ 2 hrs
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of the free base. The conpounds may al so be resolved by fornation of

di astereoneric esters or amdes, followed by 30 chronatograb%P@V§éb§ﬁ@9§on
and renmoval of the chiral auxiliary. Alternatively, the conpounds nay be
resol ved usj iral HPLC columm. 77 13 Novenber 2006 656
PCT/U803/14§EQG¥E?§%Q any of the processes for preparationpgfhgﬁgﬁ%%onpounds
of the present—irveption—it—Ry—behHecessar and/ o destrabtje to protect
sensitive or rleacttVve groupSZ/gn@agyég?r%he nbleculegoconcerned. This may be
achi eved 5 by jmeans of donventienal 2phod ecting groups, such ag those
described in Rrotective |G oups,in Cngnic Chgm stry, ed. J.F.{W MOne,

Pl enum Press, |1973; and [T. W &/ 8eRe®&™® G M| Wits, Protectivd Goups in
Organi ¢ Synt hgsTs,7Jonn [TWT ey & ®NnShr1991. {The protiecting grioups nmay be
renoved 10 at |a _conveni gnt subsequent stage using from the
art. One skillled iB3the [art W/Bl @ QrBhe¥Srecogni ze t &t mhergin a reaction
step of the prlesent invdntion fﬁ¥<§QLlﬁ5 carrfied out in a varifety of

sui tabl e solvents, said
14 3/4 @ 2 hrs 30

4/4 @ 4 hrs

17 1/4 @ 0.25 hrs 30
2/4 @ 0.5 hrs
1/4 @ 1 hr
4/4 @ 2 hrs
4/4 @ 4 hrs

18 1/4 @ 0.25 hrs 30
1/4 @ 0.5 hrs
1/4 @ 2 hrs
3/4 @ 4 hrs

19 1/4 @ 0.25 hrs 30
0/4 @ 0.5 hrs
1/4 @ 1 hr
4/4 @ 2 hrs
4/4 @ 4 hrs
30 3/4 @ 0.25 hrs 30
4/4 @ 0.5 hrs
3/4 @ 1 hr
4/4 @ 2 hrs
4/4 @ 4 hrs
37 1/4 @ 1 hr 30
2/4 @ 2 hrs
1/4 @ 4 hrs

39 1/4 @ 4 hrs 30
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reaction step may also be carried out in a mxture of the

sui tabl e

sol vents. The present invention also provides pharnaceuticah IﬁR@nﬁwr2006
conpositions conprising one or %

association with a pharnmaceutically acceptable carrier.
conposi ti onV@PH0%7¢66 unit dosage forns such as tablets,

powders,
aer osol or

gr anul es,

| i quid sprays,

sterile parenteral
dr ops,

suppositories;
adm ni stration,

for orat
or fqor adntnisStraf

r—aiak
JCll Tl T

nore conpounds of this i

sol uti ons or

25 suspensi ons,

nvention’in
Preferably these

pi lPCSwSoRfasesl es,
met er ed

dﬁﬁg@LQs, autoinjecpor devi ces or

i on byglﬂhgi%%%on or

Al ternatively,

t he conposi ta on nay
nmont-hl v _adm.t

hi.stration:

be 3Q .poegenhed in a

for exanpl

once- weekly or once-

of the active conpoynd, s

h as_t

he dec®fo® ehZgit, naly be

provi de a depot prep

T atd
03/ 097656 PCTI US03/ 14796 i nj ecti on.

for

TTaAMEL UG ah8s1iS

tabl ets, the principal

For preparing solid
act ilte ingfledi er6.i76 @ %bdswith R
17 10.37 @ 4 hrs,
3.26 @ 6 hrs
19 11.22 @ 4 hrs
30 2.38 @ 4hrs

ual or rectal

i nsufflation.
formsuitable for

, an insoluble salt
adapted to
ember 2006 WO
conpositions such as

While the foregoing specification teaches the

principles of the present invention, with examples

5 provided for the purpose of illustration, it will be

understood that the practice of the invention encompasses

all of the usual variations, adaptations and/or

modifications as come within the scope of the following

claims and their equivalents.

10
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phar maceut i

st ear at e,
e.g. water,

cal carrier, e.g. conventional tableting |ngred| ents sucg ‘?ﬁ\
corn starch, | actose, sucrose, 5 sorbitol, talc, stearic aci N P

di cal ci um phosphat e or guns, and ot her phar maceut i caI dilu
to forma solid prefornmulation conposition containing a

honogeneous m xture of a conpound of the present invention, or a

phar maceut i
pr ef or mul at
i ngr edi ent

cally 10 acceptable salt thereof. Wien referring to these

ents,

i on conpositions as honbgeneous, it is nmeant that the active

I s dispersed evenly throughout the conposition so that the

conposi ti orCiaimys:be readily subdivided into equally effective dosage f

such as 15

tablets, pills and capsules. This solid preformulation

conposition is then subdivided into unit dosage fornms of the type des
above cont aj ni ng\ ¢srapoaiduf the fommalagyt 2000 ng of the active ingredie

t he present

i nvention. The tablets or pills of the,novel conposition

or ns

cri bed
nt of
20 can

be coated or otherw se conpounded to provide dosage formaffording the

advant age of prol onged action.
an inner dosage and an outeg

formof an

e—gheytablet or pill can co
onponenfj, twig latter being in th
gat Wo ©onmp&ent s

envel ope over th@

R® R* ()

wherein

Xis O;

R' is selected from the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkyl-alkyl, cycloalkenyl, aryl, aralkyl, heteroaryl,
heteroaryl-alkyl, heterocycloalkyl, heterocycloalkyl-alkyl, alkoxycarbonylalkyl, -
(C2-salkyl)-O-C(O)-(alkyt), -C(0)-R®, -C(0)-(alkyl)-O-(alkyl), alkoxycarbonyl,
aryloxycarbonyl, aralkyloxycarbonyl, -Si(R'%)(00.1R'),, -SO;R" and 2-
(trimethylsilyl)ethoxymethyl;

wherein the alkyl, cycloalkyl, aryl, heteroary! or heterocycloalkyl group,
whether alone or as part of the R' substituent group, is optionally substituted with
one or more substituents independently selected from halogen, hydroxy,
carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or

cyano;

R? is selected from the group consisting of hydroxy, alkyl, alkoxy, alkenyl,
alkynyl, cycloalkyl, cycloalkyl-alkyl, cycloalkenyl, aryl, aryloxy, aralkyl, aralkyloxy,
heteroaryl, heteroaryl-alkyl, heterocycloalkyl, heterocycloalkylalkyl,
alkoxycarbonylalkyl, -(C2.salkyl)-O-C(O)-(alkyl), -C(0)-R®, -C(0)-(alkyl)-O-(alkyl),
alkoxycarbonyl, aryloxycarbonyl, aralkyloxycarbonyl, -C(0)0-Si(R")s, -
Si(R)(0g.1R"")2, -SO,R™, -P(=0)(R™), and 2-(trimethylsilyl)ethoxymethy!;

wherein the alkyl, cycloalkyl, aryl, aralkyi, heteroaryl or heterocycloalkyl
group, whether alone or as part of the R? substituent group, is optionally

substituted with one or more substituents independently selected from halogen,
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25 can be separated by an enteric | ayer which serves to

disintegration in the stomach and permts the inner conpoh@%@quyﬁﬁégg06
intact into the duodenumor to be delayed in release. A variety of nmateri al
can be used for such enteric |layers or coatings, such materials 30

i ncludi ng a nunber of polyneric acids with such materials as shellac, cetyl
al cohol and cel lul ose acetate. 79 13 Novenber 2006 WD 03/097656

PCT/ US03/ 14796 The liquid fornms in which the novel conpositions of the
present invention nmay be incorporated for —admnistration orally or by

i nj ecti on i hydrae caskriovpalkyl, adtaxyi amb arallyl; amine. ﬁiké[%ﬂ'f‘gdd@wmﬁmoaqueous or
oil 5 SUSpeﬁﬁJQﬂ%gaﬁgd flavoured emul sions with edible oils such as
cottonseed P sane oil, coconut oil or peanut oil, as well as elixirs
and simlar pharmaceutical vehicles. Suitable dlsperS|ng or suspendi ng

2 Tr agacant n.  20HSTER SRFERn R BeRRReN ST ARl AT A AR Ui ose.
met hyl cel | uh@@foard® Wherdldthe BT, @kl @9 RtePbargPydupNwhether alone or as part of
an R® substituent group, is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, alkyl, alkoxy,
alkoxycarbonyl, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'® is independently selected from hydrogen, alkyl, aryl or
aralkyl: wherein the alkyl or aryl group, whether alone or as part of an R"°
substituent group, is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R"" is independently selected from alkyl, aryl or aralky!;
wherein the alkyl or aryl group, whether alone or as part of an R'? substituent
group, is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'? is independently selected from amino, alkylamino,
dialkylamino, alkyl, aryl, aralkyl or heteroaryl; wherein the alkyl, aryl or heteroaryl
groups, whether alone or as part of an R'? substituent group, is optionalty
substituted with one or more substituents independently selected from alkyl,
halogen, trifluoromethyl, trifluoromethoxy, alkyl, alkoxy, nitro, amino, alkylamino,
dialkylamino, alkylcarbonylamino, aryicarbonylamino, aralkylcarbonylamino, aryi,
heteroaryl, benzenesulfonyl or phenoxy; wherein the phenoxy group is optionally
substituted with one or more substituents independently selected from halogen,
alkyl, alkoxy or nitro;
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The nethod of treating epilepsy described in the 15 present .inventi
al so be carried out using a pharmaceutical conposition co%%p% Bﬂ

t he conpounds as defined herein and a pharnaceutically acceptable carrier.
The pharnmaceutical conposition may contain between about 1 ng and about
2000 ny, preferably about 5 20 ng to about 1000 ng, nore preferably about 10
ng to about 500 ng of the conpound, and may be constituted into any form
suitable for the node of adm nistration selected. Carriers include

necessary and inert pharmacgutical excipients, includi ng( but not limted
to, binders, 25 wherperRRGhRa g&m@pendﬁmtiyc%ﬁi%@edfnoave':k&h? OX¥y@¥k ener s,

preservati Y. g ,rm%s I thef aBh
admi ni st ratﬁlr‘?x? %ﬁ'kgg&g%@ﬁ@#@ ame@uc él‘({ll%%rﬁ;ﬂr&?}gb\lﬁl& S, ?:ap? SN
capsul es ( gearhof ¢ Rbtsulgstituentgdiwad, és opticrmdly ,subsmetédnmthaas@ opmbre ust a| ned
rel ease 30 f nula I O r ers nd I| d f such as
sol uti ons, %&59&?“ %‘nﬂgéﬁa%@er&&‘_ﬁe&c‘éﬁiﬂogﬂ@ Mﬁ@’%ga %%Y n@kﬂZef ul for
parent er al é\ﬂ%’,‘ a?lré’tral an'nﬂB' é!ﬂﬂaﬁﬁl% 'dl:—ﬁkyﬂﬂﬂnmd Aifo oredPdngt ons and
suspensi ons 13 Nove
wherein each R'” is independently selected from alkyl, aryl or aralkyl;

wherein the alkyl or aryl group, whether alone or as part of an R'” substituent

group, is optionally substituted with one or more substituents independently

selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano;

alternatively, R' and R? are taken together with the N atom to which they
are bound to form a heteroaryl or heterocycloalkyl group; wherein the heteroaryl
or heterocycloalkyl group is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, oxo, alkyl, alkoxy, aryl,
aralkyl, amino, alkylamino, dialkylamino, nitro, cyano, -C(=NH)-amino, -
C(=NH)alkylamino or —C(=NH)-dialkylamino; wherein the aryl substituent is
optionally substituted with one or more substituents independently selected from
halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino,
dialkylamino, nitro, cyano, -C(=NH)-amino, -C(=NH)-alkylamino or —C(=NH)-
dialkylamino; wherein the ~C(=NH)-amino, -C(=NH)-alkylamino or —C(=NH)-
dialkylamino group is bound to a nitrogen or carbon atom on the aryl, heteroaryl
or heterocycloalkyl; and wherein no more than one -C(=NH)-amino, -C(=NH)-
alkylamino or —C(=NH)-dialkylamino group is bound to the aryl, heteroaryl or
heterocycloalkyl;

alternatively R' and R? are taken together with the nitrogen atom to which
they are bound to form ~N=C(R"),;
wherein each R' is independently selected from hydrogen, alkyl,

cycloalkyl, dialkylamino, aryl or aralkyl; wherein the alkyl, cycloalkyl or aryl group,
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WO 03/ 097656 PCTI US03/ 14796 Advant ageously, conpounds of the present
invention may be adnmnistered in a single daily dose, or theNbeimlber 20661y
dosage may be adm nistered in divided doses of two, 5 three or four tines
daily. Furthernore, conpounds for the present invention can be adm nistered
in intranasal form via topical use of suitable intranasal vehicles, or via

transdermal skin patches well known to those of ordinary skill in that art.
To be administered in the formof a 10 transdernmal delivery system the
dosage adm nistration wll, of cour se, be continuous rather than

i nt er m t t enwhether@layieoon as hert oband setﬁtrmsmt group,iis optiorally substituted with

component - c.aess g sbRufFefisindenchleRfly Shishlec AR afugemuditdcar

accept abl e Icaﬂfdwcakyu 8lkogy Gyl araky12diino, ﬁlk}'lﬁﬂfl@é didRylamin@nitrd be i ke.
Mor eover, when desired or necessary,14SU|ta bi nders, lubricants

di si nt egr at iCHRUREAYIded Hat 20 least ope Ry W@e@&nm@cﬂr@ep icapsisting af ed i nt o
the m xt urey ralé'ehaalﬁldeal jnders include, wthout linmtation, starch,

gel atin, natM rarf sugars such as glucose or beta-lactose, corn sweeteners,
natural and synt hiérnatigelystweouR grsups are taken together with the carbon atom to

which they are bound to form a heterocycloalkyl group of the formula

R20
l

PN

0-1
wherein R% is lower alkyl;

R% R* R® and R® are each independently selected from hydrogen or lower
alkyl and, when X is O, R? and R* and/or R® and R® together may be a
methylenedioxy group of the formula:
R” o. ;
R® O/%

wherein R” and R® are the same or different and are hydrogen, lower alkyl
or are alkyl and are joined to form a cyclopentyl or cyclohexyl ring;

provided that when R’ is alkyl, R? is other than alkyl;

provided further that when R' is hydrogen, R? is other than alkyl,
methylcarbonyl, phenyl, benzyl or carboxyalkyl;

provided further that R' and R? when taken together with the nitrogen
atom to which they are bound is other than imidazolyl;

provided further that when X is O, R® and R* are taken together to form a
methylenedioxy group of the formula:
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acacia, tragacanth or sodium ol eate, sodium stearate, 25 nmagnesiu i% rate,
sodi um benzoate, sodium acetate, sodium chloride and the [PRiovember 0
Disintegrators include, wthout |imtation, starch, nethyl cel I ul ose, agar,
bentonite, xanthan gumand the like. 30 The liquid fornms may include
suitably flavored suspending or dispersing agents such as the synthetic and
natural guns, for exanple, tragacanth, acacia, nethyl- cellul ose and the

| i ke. For parenteral admnistration, 81 13 Novenber 2006 WD 03/097656

PCT/ US03/ 14796 sterile suspensions and sol utions are desired. |sotonic
preparati ons which generally containmui@ajl e preservatives are enpl oyed

when intravenous admnistration is degired. 5 The conpound of the present
i nvention can also be admnistered i 3 formof |iposone delivery
systens, such as smal | unilanellar Wsiél @s, large unilamellar vesicles,

and rmultil amel | ar vesi ¢l es. posones can be 10 forped froma variety of
phosphol i pi ds, RrandR® are taken together to form a methylenedioxy group of the

formula:

R" O- S

RXO’%

wherein R’ and R® in each instance are each methyl, and R' is hydrogen

then R? is other than isopropylsulfonyl, 4-(N-benzyl)-piperidinyl or 4-pyridyl;
or a pharmaceutically acceptable salt thereof.

2. A compound as in Claim 1 of the formula (it)

(i)

wherein

R' is selected from the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkyl-alkyl, cycloalkenyl, aryl, aralkyl, heteroaryl,
heteroaryl-alkyl, heterocycloalkyl, heterocycloalkyl-alkyl, alkoxycarbonylalkyl, -
(C,.galkyl)-O-C(O)-(alkyl), -C(O)-R?®, -C(0)-(alkyl)-O-(alkyl), alkoxycarbonyl,
aryloxycarbonyl, aralkyloxycarbonyi, -Si(R'%)(0¢.1R"")2, -SO2R"? and 2-
(trimethylsilyl)ethoxymethyl,

wherein the alkyl, cycloalkyl, aryl, heteroary! or heterocycloalkyl group,
whether alone or as part of the R* substituent group, is optionally substituted with

one or more substituents independently selected from halogen, hydroxy,
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chol esterol, stearylam ne or phophatidyl cholines. Conpounds of the present

i nvention may al so be delivered by the use of nmonocl onal dAtNoxseibss2Q09 15

i ndi vidual carriers to which the conpound nol ecul es are coupled. The
conpounds of the present invention may al so be coupled with sol uble

pol ymers as targetable drug carriers. Such polynmers can include

pol yvi nyl pyrrolidone, pyran copolyner,

pol yhydr oxypr opyl et hacryl am dephenol , 20 pol yhydr oxyet hyl aspart am dephenol ,
or polyethyl- eneoxidepol yl ysine substituted with pal mtoyl residue.

Fur t her nor egaribdny, atkyh @lkoky, arfyl,taalkpl; asém, alkaminoodiatieylamieo, sidopired to a

cl ass of biodegradabl e polyners useful in achieving controlled release of a
drug, for ¥ERBi e, 25 pol yl actic acid, polyepsilon caprolactone, polyhydroxy
butyric acid, polyorthoesters, polyacetals, polydihydropyrans,

pol ycyanoacryl ates and cross-|inked or anphipathic bl ock copolyners of
hydr ogel s. 30 Cdrpi§seested fromy theigrowm eorsisting offydmeiy: Alkyt alkaxy; alkeryly of t he

T, SRR RS REALIR o o can 8968 iRy Bl (ne
heteroaryl, heteroaryl-alkyl, heterocycloalkyl, heterocycloalkylalkyl,
alkoxycarbonylalkyl, -(C2.salkyl)-O-C(O)-(alkyl), -C(0)-R®, -C(0)-(alkyl)-O-(alkyl),
alkoxycarbonyl, aryloxycarbonyl, aratkyloxycarbonyl, -C(0)O-Si(R")s, -
Si(R'%)(0g.1R ")z, -SOzR'?, -P(=0)(R"®); and 2-(trimethylsilyl)ethoxymethy!;
wherein the alkyl, cycloalkyl, aryl, aralkyl, heteroary! or heterocycloalkyl
group, whether alone or as part of the R? substituent group, is optionally
substituted with one or more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino,

nitro or cyano;

wherein each R® is independently selected from alkyl, aryl, aralkyl or
heteroaryl; wherein the alkyl, aryl or heteroaryl group, whether alone or as part of
an R® substituent group, is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, alkyl, alkoxy,
alkoxycarbonyl, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R is independently selected from hydrogen, alkyl, ary! or
aralkyl; wherein the alkyl or aryl group, whether alone or as part of an R'°
substituent group, is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl,
aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'! is independently selected from alkyl, aryl or aralkyl;

wherein the alky! or aryl group, whether alone or as part of an R'! substituent

group, is optionally substituted with one or more substituents independently
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13 Novenber 2006 WO 03/097656 PCTIUS03/14796 The daily dosage of th
products may be varied over a wide range from5 to 1,000 n{ @Yen&fﬂ&m%unﬁn
per day. For oral adm nistration, the conpositions are preferably 5
provided in the formof tablets containing, 5.0, 10.0, 15.0, 25.0, 50.0,
100, 250 and 500 mlligrams of the active ingredient for the synptomatic
adj ustnent of the dosage to the patient to be treated. An effective anpunt
of the drug is ordinarily supplied at a dosage | evel of 10 from about 0.01
ng/ kg to about 50 ny/ kg of body wei ght per da Pr ef erably, the range is
from about elected/ftogn halogapolydroxy, @Woﬁ'kmbé oxi Akexysarbanys arWor e

Bbout 0.5 AT BHuaR 2T, ek e i ot 5% 4By The compounds

may be adm nistered on a reginen of 1 to 4 tines per day. Optimal dosages
to be adm nistered may be [eadi determ ned by those skilled.in the art,
and will vary wi'¥h erez%e?ﬁ'éhpa&st'i‘i%ﬂe&\deef%ﬁ%&ﬁt&%%ﬁ amipe, @hla%ﬂ% of the
Pr ega[ ati OnFI i%éﬁi%ealﬂfll AR dtafkyT & AtBroaRfldvhér@in fHVAIACARNbr Bétekdiyldi Sease
condi ti on.

groups, whether alone or as part of an R'2 substituent group, is optionally

substituted with one or more substituents independently selected from alkyl,
halogen, trifluoromethyl, trifluoromethoxy, alkyl, alkoxy, nitro, amino, alkylamino,
dialkylamino, alkylcarbonylamino, arylcarbonylamino, aralkylcarbonylamino, aryl,
heteroaryl, benzenesulfonyl or phenoxy; wherein the phenoxy group is optionally
substituted with one or more substituents independently selected from halogen,

alkyl, alkoxy or nitro;

wherein each R" is independently selected from alkyl, alkoxy, aryi,
aryloxy, aralkyl or aralkyloxy; wherein the alkyl or aryl group, whether alone or as
part of an R'® substituent group, is optionally substituted with one or more
substituents independently selected from halogen, hydroxy, carboxy, alkyl,

alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'” is independently selected from alkyl, aryl or aralkyl;
wherein the alkyl or aryl group, whether alone or as part of an R'” substituent
group, is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,
alkylamino, dialkylamino, nitro or cyano;

alternatively, R* and R? are taken together with the N atom to which they
are bound to form a heteroaryl or heterocycloalkyi group; wherein the heteroaryl
or heterocycloalkyl group is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, oxo, alkyl, alkoxy, aryl,
aralkyl, amino, alkylamino, dialkylamino, nitro, cyano, -C(=NH)-amino, -
C(=NH)alkylamino or —C(=NH)-dialkylamino; wherein the aryl substituent is
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factors associated with the particular patient being treated, includin
patient age, weight, diet and tine of 25 administration, wil3Newesahet 2006t he
need to adjust dosages. The follow ng exanples describe the invention in
greater detail and are intended to illustrate the invention, but not to
limt it. 30 Exanple 1 N-allyl-2,3:4,5-bis-O (1-nethylethylidene)-(3-D
fruct opyranose sul famate (Conpound #2) 83 13 Novenber 2006 WD 03/097656
PCTI US03/ 14796 0 11 -N O-O0S WO QO O A 500 nL three-necked reaction
flask equipped with a thernoneter, stirring bar, addition funnel and N2
outl et wasoptienaliegubstitited with omh@O(@sqbﬁﬁ%qeréslnﬁ?eppsiently selected from

halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino,
dialkylamino, nitro, cyano, -C(=NH)-amino, -C(=NH)-alkylamino or —C(=NH)-
dialkylamino; wherein the —C(=NH)-amino, -C(=NH)-alkylamino or —C(=NH)-
dialkylamino group is bound to a nitrogen or carbon atom on the aryl, heteroaryl
or heterocycloalkyl; and wherein no more than one -C(=NH)-amino, -C(=NH)-
alkylamino or —C(=NH)-dialkylamino group is bound to the aryl, heteroaryl or
heterocycloalkyl;

alternatively R' and R? are taken together with the nitrogen atom to which
they are bound to form —-N=C(R");;

wherein each R is independently selected from hydrogen, alkyl,
cycloalkyl, dialkylamino, aryl or aralkyl; wherein the alkyl, cycloalkyl or aryl group,
whether alone or as part of an R' substituent group, is optionally substituted with
one or more substituents independently selected from halogen, hydroxy,
carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or
cyano; provided that at least one R' is selected from the group consisting of
hydrogen and alkyl;

alternatively, two R™ groups are taken together with the carbon atom to
which they are bound to form a heterocycloalkyl group of the formula

R20
|

jf N

0-1
wherein R is lower alkyl;

provided that when R' is alkyl, R? is other than alkyi;

provided further that when R' is hydrogen, R? is other than alkyl,
methylcarbonyl, phenyl, benzyl or carboxyalkyl;

provided further that R' and R? when taken together with the nitrogen
atom to which they are bound is other than imidazolyl;
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5 tetrahydrofuran (85 nL) and triethylamne (4.7 n, 33.5 muol) %
addition funnel was charged with 2,2,7, 7- 13N°"embe" 006
tetramet hyl -t et rahydr o- bi s[ 1, 3] di oxol o[ 4, 5-b; 4'5' - d] pyran-3a-yl net hyl ester
chl orosul furic acid (10.0 g, 28 mvol) and tetrahydrofuran (20 nlL) which was
slowy added 10 (over 10 m nutes) at roomtenperature. Upon conplete
addition, the reaction was warned to 50C and stirred for 4 h. The resulting
suspension was filtered and concentrated to yield a crude oil. The oil was
taken up in ethyl acetate (200 nL) gnd washed with,saturated NH4CL 15 (1 x
50 mL) and bri neprpyldﬁda‘gfth@)thahv\fh@ﬂ R)H&Bt‘drogéﬁé'ﬂ%ﬂ Ro#s ohReth@Ngani ¢ | ayer was

dri ed over ) f entrated under vacuumto
yield al | Nﬁ?%h“%@vﬂgi (%196%&8 dﬁ%rﬁ{l@ﬂloﬂ\&sﬁegp ied to silica gel and
eluted with et hybr aphamhacautidaheacoeptdl36 $alt fereof. yi eI d the title conpound.

Upon standing the conpound slowy crystallized to yield a low nelting white
solid. mp. 51 52C 1H NMR (300 MHz, CDO 3) S 5.99-5.60 (1H, rr), 5.30 (1H,

d J =17.5 A%o%({uﬂd aéjm @larml%h%réﬁ\) 4.63 25 (1H dd, J = 8.3, 2.5
435(%H d J = Hz), (1H, s), 4.19 (2H dd, J =129 10.5
Hz) 3.93 (1H, dB is selected from the group consisting of hydrogen, lower alkyl and

aralkyl;

R? is selected from the group consisting of hydroxy, alkyl, benzhydryl,
alkoxy, alkenyl, aryl, aralkyl, aralkyloxy, alkoxycarbonylalkyl, -C(0)-R®,
alkoxycarbonyl, aralkyloxycarbonyl, -C(O)-(alkyl)-O-(alkyl), a nitrogen containing
heteroaryl, a nitrogen containing heterocycloalkyl, -SO,R "2, -C(0)0O-Si(R")s, -
Si(R'%)(00.1R"")z, -P(=0)(R"®), and 2-(trimethylsilyl)ethoxymethyl;

wherein the alkyl, aralkyl, nitrogen containing heteroaryl or nitrogen
containing heterocycloalkyl, whether alone or as part of a substituent group, is
optionally substituted with one or more substituents independently selected from
halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino,
dialkylamino, nitro or cyano;

provided that when R' is lower alkyl, R? is other than alkyl;

provided further that when R’ is hydrogen, R? is other than alkyl,
methylcarbonyl, phenyl, benzyl or carboxyalkyl;

provided further that when R’ is hydrogen then R? is other than
isopropylsulfonyl, 4-(N-benzyl)-piperidinyl or 4-pyridyi;

or a pharmaceutically acceptable salt thereof.

4, A compound as in Claim 3 wherein R? is selected from the group consisting
of -C(O)-R®, -C(0)-(alkyl)-O-(alkyl) and -SO,R"2.

5. A compound as in Claim 1 wherein

R'! and R? are taken together with the nitrogen atom to which they are bound

to form a group selected from heteroaryl or heterocycloalkyl;
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J =13.0, 1.9 Hz), 3.83-3.74 (3H, nm, 1.56 (3H, s), 1.49 SSH S) lgi% (3H,
s), 1.36 (3H, s). Elenental Analysis: (T = Theoretical, 13 ¥ysmber 13
Novenber 2006 WD 03/097656 PCT/US03/14796 T: C, 47.48; H 6.64; N, 3.69; O,
33.73; S, 8.45 F:. C, 47.52; H 6.77 Conpounds #3-6, 8, 21-27, 37-39 and 45
were 5 simlarly prepared according to the above described procedure with
appropriate selection and substitution of a suitably substituted am ne for
the allyl am ne described above. 10 Exanple 2

RATCR RS At AR ORRE A - A

;3‘;‘?}2: Ogngl i Sﬁgpgfrﬂﬁg StbkftuentsiRdéfEHdERP sl ctediiftdrh INAth A, hydrdstyt i on
carboxy, oxo, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro,
cyano, -C(=NH)-amino, -C(=NH)alkylamino or —~C(=NH)-dialkylamino; wherein
the aryl substituent is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl,
aralkyl, amino, alkylamino, diatkylamino, nitro, cyano, -C(=NH)-amino, -C(=NH)-
alkylamino or —~C(=NH)-dialkylamino; wherein the —~C(=NH)-amino, -C(=NH)-
alkylamino or —C(=NH)-dialkylamino group is bound to a nitrogen or carbon atom
on the aryl, heteroaryl or heterocycloalkyl; and wherein no more than one -
C(=NH)-amino, -C(=NH)-alkylamino or —C(=NH)-dialkylamino group is bound to
the aryl, heteroaryl or heterocycloalkyl;

provided that R' and R? when taken together with the nitrogen atom to

which they are bound is other than imidazolyl;

or a pharmaceutically acceptable salt thereof.

6. A compound as in Claim 5 wherein R' and R? are taken together with the
N atom to which they are bound to form a group selected from morpholinyl or 1-
(2-isopropoxy-phenyl)-piperazinyl, isosindole-1,3-dione; or a pharmaceutically
acceptable salt thereof.

7. A compound as in Claim 3 wherein

R' and R? are taken together with the nitrogen atom to which they are bound
to form -N=C(R™);

wherein R' is selected from the group consisting of hydrogen, dialkylamino,
cycloalkyl and aryl; wherein the cycloalkyl or aryl is optionally substituted with one
or more substituents independently selected from halogen, hydroxy, carboxy, alkyl,
alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

alternatively, two R" groups are taken together with the carbon atom to
which they are bound to form a heterocycloalkyl group of the formula
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was charged w th hydoxyl am ne hydrochloride (2.0 g, 29 mm

tetrahydrofuran (65 niL), water (1.7 nL) and potaSS|un1carﬂéﬁﬁ¥@n%§F%x§, 27
mol ). 2,2,7,7- Tetramet hyl -tetrahydro-bis[1, 3]dioxolo[4,5-b;4' S 20

d] pyran-3a-yl net hyl ester chlorosulfuric acid (9.3 g, 26 mmol) in
tetrahydrofuran (20 nL) was slowy added (over 10 mnutes) via addition
funnel at roomtenperature. Upon conplete addition the suspension was
stirred for 12 h. The reaction mxture was filtered and concentrated to 25
yield the title product as a white solid. T@ﬁ product was further purified
by recrystallization fromtertiary butyl yl ether / hexane to yield a
white solid. mp. 45-48C 85 13 Novenber_ WO 03/ 097656 PCT/ US03/ 14796 1H
NVR (300 MHz, CDC 3) 8 7. 10 (1H s), 7.3 s), 4.62 (1H, dd, J = 8.0,
2.5 Hz), 4. 35 (1H, d, J =2.6 hz), 4.25 (1H ¢, J = 7.6 Hz), 3.93 (1H, dd,
J =13.0, 1.8 Hz), 3.78 (lH, d, J=12.9 3.69 (2H, q, J = 17.4, 5 12.0
Hz), 1.55 (3H, s), 1.49 (3H, s), 1.40 (3H, 0-11. 36

wherein R? is lower alkyl;

or a pharmaceutically acceptable sait thereof.

8. A compound as in Claim 7 wherein R' is selected from the group
consisting of hydrogen, di(lower alkyl)amino, aryl and cycloalkyl; or a
pharmaceutically acceptable salt thereof.

9. A compound as in Claim 8, wherein R'* is selected from the group
consisting of dimethylamino, cyclohexyl and phenyl; or a pharmaceutically
acceptable salt thereof.

10. A compound as in Claim 7, wherein two R group are taken together with
. the carbon atom to which they are bound to form 2-(1-methyl-pyrrolidinyl).

11. A compound as in Claim 3 wherein

R'is selected from the group consisting of hydrogen, alkyl, aralky! and 2-
(trimethylsilyl)ethoxymethyl;

R? is selected from the group consisting of hydroxy, halogenated alkyl,
benzhydryl, alkoxy, aikenyl, aralkyl (wherein the aralkyl is optionally substituted
with a substituent selected from alkoxy), aralkyloxy, alkoxycarbonylalkyl,
carboxyalkyl, alkylcarbonyl (wherein the alkyl is optionally substituted with a
substituent selected from carboxy or alkoxycarbonyl), arylcarbonyl (wherein the
aryl is optionally substituted with a substituent selected from alkyl, alkoxy,
alkoxycarbonyl or carboxy), aralkycarbonyl, alkoxycarbonyl, aralkyloxycarbonyl,
alkoxyalkylcarbonyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, a nitrogen
containing heteroaryl, a nitrogen containing heterocycloalkyl , aminosulfonyl
(wherein the amino group is optionally substituted with one to two lower alkyl),
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(3H, a) . Conpounds #10-12 were simlarly prepared according to the above
descri bed procedure with appropriate 10 sel ecti on and substl3tNaveorben2006
suitably substituted am ne for the hydoxyl am ne hydrochl ori de descri bed
above. Exanple 3 N-t-butoxycarbonyl-2,3:4,5-bis-0-(1-nethyl ethylidene)-p-
15 D-fructopyranose sul famate (Conpound #14) Il 00 O:~-OSNO Quu O
OHQ 0- A 100 nL reaction flask equi pped with a stirring bar and N2

outl et was charged with chlorosul fonyl isocyanoate (1.85 nL, 21 nmol) and
di chl or onet hane glo m). At room 20 tenperature tertiary butyl alcohol (2.03
mL, 21 nmol alkpaglforyl ovhereidihedlian greureisaptignalynsubstituted witbrorgatorthiee The

SaeL 2" oSO RERLEAL A e ok eRagen) BRLLBRY Ut o
addi ti on f ugrmeap isoptiédly substituted with one to three substituents independently
selected from alkyl, trifluoromethy!, trifluoromethoxy, halogen, alkoxy,
alkylcarbonylamino, acetamido, nitro, amino, alkylamino, dialkylamino or 2-
chloro-4-nitrophenyoxy), aralkylsulfonyl, biphenylsulfonyl, heteroarylsulfonyl
(wherein the heteroaryl is optionally substituted with one to two substituents
independently selected from halogen, alkyl, heteroaryl or benzenesulfonyl),
benzhydryl, -Si-(aryl)s, -C(O)O-Si(aryl)s, -P(=0)(aryl),, -P(=0)(alkoxy). and 2-
(trimethyisilyl)ethoxymethyi;
provided that when R' is hydrogen, then R? is other than methylcarbonyl,
phenyl, benzyl or carboxyalkyl;
provided further that when R’ is hydrogen, R? is other than
isopropylsulfonyl or 4-pyridyl;

or a pharmaceutically acceptable salt thereof.

12. A compound as in Claim 11 wherein

R' is selected from the group consisting of hydrogen, methyl, ethyl, benzyl
and 2-(trimethylsilyl)ethoxymethyl;

R? is selected from the group consisting of hydroxy, methoxy, allyl, 1-(2-
bromo)-ethyl, 1-(2-ethoxycarbonyl)ethyl, methoxycarbonylmethyl,
methoxycarbonylethyl, 1-(methoxycarbonyl)-n-propyl, carboxymethyl, 1-(3-
carboxy)-n-propyl, 1-(2-carboxy)ethyl, ethoxycarbonyl, t-butoxycarbonyi,
benzyloxycarbonyl, methylcarbonyl, ethylcarbonyl, n-propyicarbonyl,
isobutylcarbonyl, phenylethylcarbonyl, benzylcarbonyl, phenylcarbonyl, 2-
methoxycarbonylphenyl-carbonyl, 2-carboxyphenyl-carbonyl, methoxycarbonyl-
ethylcarbonyl, carboxyethylcarbonyl, diethoxy-phosphinyl, triphenylsilyl,
triphenylsilyloxycarbonyl, trifluoromethylsulfonyl, dimethylaminoethyl, benzyl, 4-
methoxybenzyl, benzyloxy, 3-pyrrolidinyl, 4-pyridyl, 4-(N-benzyl)-piperidinyl, 2-
(trimethylisilyl)ethoxymethyl, diphenylphosphinyl, benzhydryl, 2-
methoxyphenylcarbonyl, 3-methoxyphenylcarbonyl, 4-methoxyphenylcarbonyl,
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i

25 reaction was stirred overnight. The material was then concentrated to
dryness to yield an oil. The oil was taken up in DCM (100 l3iyovemtbend@Med
with OSNHO (2 x 50 nL) and brine (1 x 50 nL). After phase separation,
the 86 13 Novenber 2006 WD 031097656 PCTI US03114796 organic | ayer was dried
over Na2SO4 (150 g), filtered and concentrated under vacuumto yield a
light yellowoil (10.5 g). The oil was applied to silica gel and el uted
with ethyl acetate and hexane (30 %9 to yield the title 5 corrpound as a

\AHQI) Le 20\22er;\eﬁgxg)m?ﬁmgaorgangoyﬁ!@a(baqy' @ytO'Yé?aytigf(Y?# tfgylcéfjbony'lﬁ 8 ;z)7 73. 75
5 g oyt Aty il .2 e

Anal ysi s: 65; N, 3.19; O,
36.41; S, 7na'1£hthﬂsultbny4& ﬁSphthinsalf@!)jl 1\!(5 Glmeihylan‘ﬂmimnmd\#’_sglfqmd Gnmlarly

pr epar ed acglgl:\enﬂgu&ony rbethw?ny?su(?fcj) leZngs(E pyng)c/‘ %bgr\(ﬁ \%I?ony? u‘p stitution of

triphenyl
trifluoromethylphenylsulfonyl, 3-trifluoromethylphenylsulfonyl, 2,6-

difluorophenylsulfonyl, benzylsulfonyl, 4-methoxyphenylsulfonyl, 4,5-dibromo-2-
thienylsulfonyl, 2-benzenesulfonyl-5-thienylsulfonyl, trifluoromethylisuifonyl, 3-
trifluoromethyiphenylsulfonyl, 2,2,2-trifluoroethylsulfonyl, phenylsulfonyl, 2,4,6-
trimethylphenyl-sulfonyl, 2-chloro-1-ethylsulfonyl, isopropylsulfonyl,
isobutylsulfonyl, 1-butylsulfonyl, 4-(2,1,3,-benzoxadiazolyl)sulfonyl, 4-(2-chloro-4-
nitrophenoxy)-3,5-dichlorophenylsulfonyl, 4-bromophenylisulfonyl, ethylsuifonyl,
8-quinolinylsulfonyl, 3,5-dimethyl-4-isoxazolylsulfonyl, 4-(2,1,3-
benzothidiazolyl)sulfonyl, 1-propylsulfonyl, 4-methylcarbonylaminophenyl-
sulfonyl, 4-acetamidophenylsulfonyl and 4-nitrophenylsulfonyl;

provided that when R' is hydrogen, then R? is other than methylicarbonyl,
phenyl, benzyl or carboxymethyl;

provided further that when R’ is hydrogen, R? is other than
isopropyisulfonyl 4-(N-benzyl)-piperidinyl or 4-pyridyi;

or a pharmaceutically acceptable salt thereof.

13. A compound as in Claim 12 wherein

R'is selected from the group consisting of hydrogen and methyi;

R? is selected from the group consisting of hydroxy, methoxy, allyl, 1-(3-
methoxycarbonyl)-n-propyl, 1-(2-carboxy)ethyl, 1-(2-bromo)-ethyl, 1-(2-
ethoxycarbonyl)ethyl, methoxycarbonyimethyl, t-butoxycarbonyi,
benzyloxycarbonyl, methylcarbonyl, ethylcarbonyl, triphenylsilyl,
triphenylsilyloxycarbonyl, trifluoromethylsulfonyl and benzhydryl;

alternatively R and R? are taken together with the nitrogen atom to which
they are bound to form 1-(2-isopropoxyphenyl)-piperidinyl;

provided that when R' is hydrogen, then R? is other than methylcarbonyl;

or a pharmaceutically acceptable salt thereof.
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silynol for tertiary butyl alcohol to yield a white solid. 20 Exanple 4

N- benzyl oxycar bonyl - 2, 3: 4, 5- bi s- O (1- net hyl et hyl i dene) - S- dﬁNﬁﬁ“&)‘W?g%se
sul famat e (Conpound #15) 0 Oc: 04 NOI \ O ~~~OpH 011 0 C- H7 -
| Oo HIlI  Step A Preparations of 25 ([[(chlorosulfonyl)am no]

car bonyl ] oxy] - benzene 87 13 Novenber 2006 WD 03/097656 PCT/ U803/ 14796 A
250 nL reaction flask equi pped with a stirring bar, thernocouple and N2
outl et was charged with chlorosul fonyl isocyanoate (10.0 ni, 115 mmol) and

14. A pharmaceutical composition comprising a pharmaceutically acceptable
carrier and a compound of Claim 1.

15. A pharmaceutical composition made by mixing a compound of Claim 1
and a pharmaceutically acceptable carrier.

16. A process for making a pharmaceutical composition comprising mixing a -
compound of Claim 1 and a pharmaceutically acceptable carrier.

17.  The compound of Claim 1 for use in the treatment of epilepsy.

18. A process for the preparation of a compound of formula (XX)

7
X O—S—NH,
RS I
R3 0
R® R* (XX)
wherein
Xis O;

R?, R* R®and R® are each independently selected from hydrogen or lower
alkyl and, when X is O, R® and R* and/or R® and R°® together may be a
methylenedioxy group of the formula:

R;<o\ 5g>
R® O’%
wherein R” and R® are same or different and are hydrogen, lower alky! or

are alkyl and are joined to form a cyclopentyl or cyclohexyl ring;

comprising, reacting a compound of formula (lj)
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di chl oronet hane (20 nlL). After cooling the reaction 5 flask . to 0C bﬁ?ﬁ*§
al cohol (11.9 mL, 115 mmol) was added via addition funnel PVeRPERZYY0 The
internal tenperature was kept bel ow 10C. After conplete addition, the
reaction mxture was warnmed to roomtenperature, stirred for 15 mn, then
concentrated under vacuumto 10 yield a white solid. The white solid was
triturated in petroleumether (100 nm.). The solid was collected by
filtration, washed with petroleumether (2 x 50 nL) and dried under vacuum
to yield the final product as a fine white powjer. 15 Step B: A 100 nL
reaction flask equipped with a stirring bar N2 outlet was charged with
[[[(chlorosul fonyl) am no] carbonyl]oxy]-bgnze (5.0 g, 21 20 mmol) and
acetonitrile (20 nL). Diacetone frugtose (5% QTRQb mml) in pyridine (2.4
m., 30 mml) was then added via/adeiti angel and the reaction was
stirred overni ght. The materf ncdAtrated to dryness to yield
an oil. The oil was taken up in 10R3mL) 25 and washed with 0.5N HO (2
x 50 mL) and brine (1 x 50

R® R (1)

wherein

Xis O;

R'? is selected from the group consisting of hydrogen, substituted ethyl,
alkenyl (wherein the double bond of the alkenyl group is directly bound to or one
carbon atom removed from the nitrogen), cycloalkenyl (wherein the double bond
of the cycloalkeny! group is directly bound to or one carbon atom removed from
the nitrogen), heteroaryl-Cialkyl, heterocycloalkyl-C,alkyl, alkoxycarbonylC.alkyl,
-C(0)-R®, -C(0)-(alkyl)-O-(alkyl), alkoxycarbonyl, aryloxycarbonyl,
benzyloxycarbonyl, -Si(R'%)(00.1R"")2, and 2-(trimethylsilyl)ethoxymethyl;

wherein the substituents on the ethyl group are one or more substituents
independently selected from halogen, carboxy, amino, alkylamino, dialkylamino,
nitro or cyano;

wherein the alkyl, benzyl, heteroaryl or heterocycloalkyl group, whether
alone or as part of the R' substituent group, is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, carboxy, alkyl,
alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

R?? is selected from the group consisting of substituted ethyl, alkenyl
(wherein the double bond of the alkenyl group is directly bound to or one carbon
atom removed from the nitrogen), cycloalkenyl (wherein the double bond of the
cycloaltkenyl group is directly bound to or one carbon atom removed from the
nitrogen), benzyloxy, heteroaryl-C,alkyl, heterocycloalkyl-Calkyl,
alkoxycarbony!C-alkyl, -C(O)-Rg, -C(0)-(alkyl)-O-(alkyl), alkoxycarbonyi,
aryloxycarbonyl, benzyloxycarbonyl, -C(0)O-Si(R"")s, -Si(R'%)(0¢.1R"),, -
P(=O)(R13)2 and 2-(trimethyisilyl)ethoxymethyl;
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m.). After phase separation, the organic |layer was dried over Na2S 50
g), filtered and concentrated under vacuumto yield a stick%Nﬁﬁ‘?I%@e?égﬁ d
(9.3 g). The material was applied to silica gel and eluted with ethyl 30
acetate and hexane (50 % to yield the title conpound as a viscous oil. 1H
NVR (300 MHz, CDCI 3) 8 8.58 (1H, s), 7.45-7.30 (5H, m, 5.21 (1H, s),
4.58-4.50 (1H, m, 4.42 (1H, dd, J 88 13 Novenmber 2006 WD 03/097656

PCT/ US03/ 14796 10.6, 3.0 Hz), 4.35-4.17 (3H m, 3.87 (1H d, J = 13.4 Hz),
3.74 (1H, d, J = 13.2 Hz), 1.51 (3H, s), 1.43 (3H, s), 1.36 (3H s), 1.32
(3H, s) El ement ahéreinh jtee substifuent§hn dheethyhgroup ate poerat)morg substijuests 73; H,
5.75; N, 2.96; 0, .33 79;

N pr opanoyi Mslepehdanty selecied fiafd halogef sarerCiantino i, Byt R e
sul famat e ( GRAPSUEANG28) 0 O
wherein the alkyl, benzyl, heteroaryl or heterocycloalkyl group, whether
alone or as part of the R? substituent group, is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, carboxy, alkyl,

alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R® is independently selected from alkyl, aryl, aralkyl or
heteroaryl; wherein the alkyl, aryl or heteroaryl group, whether alone or as part of
an R® substituent group, is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, alkyl, alkoxy,

alkoxycarbonyl, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'? is independently selected from hydrogen, alkyl, aryl or
aralkyl; wherein the alkyl or aryl group, whether alone or as part of an R'°
substituent group, is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'! is independently selected from alkyl, aryl or aralkyl;
wherein the alkyl or aryl group, whether alone or as part of an R'! substituent
group, is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,
aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R' is independently selected from alkyl, alkoxy, aryl,
aryloxy, aralkyl or aralkyloxy; wherein the alkyl or aryl group, whether alone or as
part of an R'® substituent group, is optionally substituted with one or more
substituents independently selected from halogen, hydroxy, carboxy, alkyl,
alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;
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OH O,u, "~OIl O OA 200 nL three-necked reaction flask equpesrg ith a
stirring bar, addition funnel and N2 outlet was charged wik ?Yﬁ;‘ﬁtfeé

(3.0 g, 9 mol), triethylamne (1.5 n., 15 11 mmol ), tetrahydrofuran (88
m.), propionic anhydride (3.4 nL, 27 mmol) and a catal ytic amount of 1, 1-
di mret hyl am no pyridine (0.5 g, 4 mmol). The reaction mxture was stirred at
roomtenperature for 16 h, after which tine the reaction was quenched with
water (200 nlL) 20 and ethyl acetate (150 nL). The organic |ayer was washed
with brine (1 x 100 niL), dried over Na2SO4 (75 g), filtered and
concentrated to yield the title conpound as a viscous oil. "H NWR (300 Mz,

CDCl 3) 8 4.61 (1 &.
4.33-4.20 (3H nf" erg%%a]c(hIR 'gd“?ef%"d%@"’rg%ﬁ?tédg%%éﬁh%@%r?régh 4y,
2.54-2. 34 (hkreifhe alk)ﬂ@r(awﬂgrﬁl)p, vihetfler(@bhe o) as ﬂ)anbfemﬂi”s).lbsﬂiuem (3H, s),
1.16 (3k, t, J =7.2 389

group, is optionally substituted with one or more substituents independently

selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano;

alternatively R'® and R? are taken together with the nitrogen atom to
which they are bound to form a group of the formula

0]
)\\/(Rw)o-s

—N
YJ)"

o)

wherein n is an integer from 1 to 3; and wherein each R is independently
selected from the group consisting of halogen, hydroxy, carboxy, alkyl, alkoxy,
aryl, aralkyl, amino, alkylamino, dialkylamino, nitro and cyano;

alternatively two R'® groups are taken together with the carbon atoms to
which they are bound to form a phenyl ring; wherein the phenyl ring is optionally
substituted with one or more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino,

nitro or cyano;

alternatively R'® and R? are taken together with the nitrogen atom to
which they are bound to form —N=C(R14)2;

wherein each R' is independently selected from hydrogen, dialkylamino,
alkyl, cycloalkyl, aryl or aralkyl; wherein the alkyl, cycloalky! or aryl group,
whether alone or as part of an R substituent group, is optionally substituted with
one or more substituents independently selected from halogen, hydroxy,
carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or
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13 Novenber 2006 WD 03/097656 PCT/ US03/ 14796 El enental Anal ysis:
Theoretical, F = Found) T: C, 45.56: H, 6.37; N 3.54; 0, Bmm@ml@r2@@1
F: C 45.28; H 6.47; N, 3.26 5 Conpound #29 was simlarly prepared
according to the procedure described above with substitution of acetic
anhydri de for propionic anhydride, to yield a yellow oil. Conpounds #49-61
were simlarly prepared according 10 to the procedure described above with
appropriate selection and substitution of a suitably substituted acid
chloride for the propionic anhydride. Exanple 6 15

N-acetyl - 2, gyahod ploviddd thht a‘eielayi emehRM idselcter flomfthe groyry comsistingsef| f amat e
sodlumsalt (Conmpound #18) O-SNOH3 O"" p Na de OA 200 nL
t hr ee- neckeﬁN@Q@’B ABH alky, sk eqU| pped with a

alternatively, two R groups are taken together with the carbon atom to

which they are bound to form a heterocycloalkyl group of the formula

R20
I

PN

0-1
wherein R% is lower alky!;

R3, R* R® and R? are each independently selected from hydrogen or lower
alkyl and, when X is O, R® and R* and/or R® and R°® together may be a

methylenedioxy group of the formula:
R’ o- ;
R® O’%
wherein R” and R® are same or different and are hydrogen, lower alkyl or
are alkyl and are joined to form a cyclopentyl or cyclohexyl ring;

or a pharmaceutically acceptable salt thereof;

under de-protection conditions to yield the compound of formula (XX).

19. The process as in Claim 18, wherein the de-protection conditions are

catalytic reduction.

20. The process as in Claim 18, wherein the de-protection conditions are acid

cleavage.

21. The process as in Claim 18, wherein the de-protection conditions are

basic cleavage.
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stirring bar, addition funnel and N2 outlet was charged 20 with sodium
hydride (0.2 g, 8 nml) and tetrahydrofuran (70 ni). A t et ridRyenestogr 20q 15
m.) solution of N acetyl-

2,3:4,5-bis-0-(1-nmethyl ethylidine)-p-Dfructopyranose sulfamate (3.2 g, 8
mmol ) was added slowy via addition funnel. The m xture was allowed to stir
at room 25 tenperature for 1 h, after which tinme the solvent was renoved
under reduced pressure. The solid was triturated w th hexane to yield the
product as a solid. 90 13 Novenber 2006 WO 03/097656 PCT/US03/14796 A

sanpl e of tige soffigprocessias imataimets, ydteadihithe dompound at tarowda ds fil tered to

yleldthetltle prod as a 0 sal t fine white powder. iH NWVR
(300 Mz, deestgp H)SéfaETﬂ qf)y‘{paénﬁmfﬁ?"\ﬁ% YAgeine, 35 (1H d, J = 2.7

=2
Hz), 4.21 (1H, d, J= .2 Hz), 3.89-3.68 (3H, rr) 356(1H d, J = 13.3
Hz), 1.70 (3H, s) 1.43 (3H, s), 1.34 (3H, s) &pH S) EIerrentaI
Anal ysis: (23.= Theoasssa@slin Glaim rt%uﬁhsrelnﬁhe@mmptmof rmeulg dXXNS & 47; Na,

5.70; 0, 35,79 ourorTorrhul(XXa).

(XXa)

24. A process for the preparation of a compound of formula (XXa)

(XXa)

(Ik)

wherein

R is selected from the group consisting of hydrogen, substituted ethyl,
alkenyl (wherein the double bond of the alkenyl group is directly bound to or one
carbon atom removed from the nitrogen), cycloalkenyl (wherein the double bond
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F: C 41.56; H 5.89; N, 2.94; Na, 5.93 Conpounds #16, 17, 19 and 20 were
simlarly prepared according to the procedure described abtiivEOVQEbeEZa%l e 7
N-trifluoronethylsul fonyl-2,3:4,5-bis-0O(1-

met hyl et hyl i dene) - p- D-fruct opyranose sul famate (Conpound #30) 0 O O
OS-N3-CF3 OM OOHZ20 A 100 nmL reaction flask equipped with a stirring
bar and N2 outlet was charged with topiramate (3.0 g, 9 mmol), pyridine
(0.8 nL, 10 mml) and tetrahydrofuran (10 nL). At room tenperature,
N-trifluoronethane sulfonyl chloride 25 (0.94 niL, 9 mmol) was added dropw se
and stirredof the chalkenyraeupdadireetly bmmdcfaeqmm@cca@boraawm remowd from N HC

(010 end i BBk EE it GrbPE BBl el M BMBTRIERIRLE *0h
g), filter eC’CGIDI)C'RglC(O) -(alkyl)-O-(alkyl), alkoxycarbonyl, aryloxycarbonyl
benzyloxycarbonyl, -Si(R'%)(0g.1R""),, and 2-(trimethyisilyl)ethoxymethy};
wherein the substituents on the ethyl group are one or more substituents
independently selected from halogen, carboxy, amino, alkylamino, dialkylamino,
nitro or cyano;
wherein the alkyl, benzyl, heteroaryl or heterocycloalkyl group, whether
alone or as part of the R' substituent group, is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, carboxy, alkyl,
alkoxy, aryl, aralkyl, amino, alkylamino, diatkylamino, nitro or cyano;

R% is selected from the group consisting of substituted ethyl, alkenyl
(wherein the double bond of the alkenyl group is directly bound to or one carbon
atom removed from the nitrogen), cycloalkenyl (wherein the double bond of the
cycloalkenyl group is directly bound to or one carbon atom removed from the
nitrogen), benzyloxy, heteroaryl-C,alkyl, heterocycloalkyl-Cialkyl,
alkoxycarbonylC.alkyl, -C(0)-R®, -C(O)-(alkyl)-O-(alkyl), alkoxycarbonyl,
aryloxycarbonyl, benzyloxycarbonyl, -C(0)O-Si(R")s, -Si(R'%)(00.1R""),, -
P(=0)(R"), and 2-(trimethylsilyl)ethoxymethyl;

wherein the substituents on the ethyl group are one or more substituents
independently selected from halogen, carboxy, amino, alkylamino, dialkylamino,
nitro or cyano;

wherein the alkyl, benzyl, heteroaryl or heterocycloalkyl group, whether
alone or as part of the R% substituent group, is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, carboxy, alkyl,
alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R® is independently selected from alkyl, aryl, aralkyl or

heteroaryl; wherein the alkyl, aryl or heteroaryl group, whether alone or as part of

an R? substituent group, is optionally substituted with one or more substituents
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13 Novenber 2006 WD 03/097656 PCTI US03/ 14796 concentrated under vacuumto
yield a sticky white solid (3.0 g). The solid was recryst dBINowhber 2006
hexane / ether to yield the title conpound as a white powder. mp. 126C 5
1H NWVR (300 MHz, CDCI3) 3 4.63 (1H, dd, J =8.0, 2.7 Hz), 4.36-4.2 (4H, nm,
3.93 (1H, d, J =13.0, 1.9 Hz), 3.80 (1H, d, J = 13.0 Hz), 1.56 (3H, s) ,
1.51 (3H, s) 1.44 (3H, s), 1.37 (3H, s) Elenental Analysis: (T =
Theoretical, F = Found) 10 T: C, 33.12; H 4.28; N, 2.97; 0, 33.94; S,
13.60; F, 12.09 F: C, 33.25; H, 4.18; N, 3.06 Conpounds #44 and 62-91 were
simlarly pndgpendentiyl Seiectedrfcom datageinhbydrory,exnbexyd atiyt, iabkeakyabove wit h

appropriate sel ection and substitutio f a suitably. substituted chloride
Fo the N RPVESIoORL ARSI Mo, Hiaamings dialaing, Prcsor &ano:
N-trifluoronethylsul fonyl-2,3:4,5-bis-0O(1-
net hyl et hyl i dene) - (i - D-fructopyranose sul famate
wherein each R is independently selected from hydrogen, alkyi, aryl or

aralkyl; wherein the alkyl or aryl group, whether alone or as part of an R™

substituent group, is optionally substituted with one or more substituents

independently selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'! is independently selected from alkyl, aryl or aralkyl;
wherein the alkyl or aryl group, whether alone or as part of an R substituent
group, is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'? is independently selected from alkyl, alkoxy, aryl,
aryloxy, aralkyl or aralkyloxy; wherein the alkyl or aryl group, whether alone or as
part of an R'3 substituent group, is optionally substituted with one or more
substituents independently selected from halogen, hydroxy, carboxy, alkyl,

alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R' is independently selected from alkyl, aryl or aralkyl;
wherein the alkyl or aryl group, whether alone or as part of an R'” substituent
group, is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,
alkylamino, dialkylamino, nitro or cyano;

alternatively R'® and R* are taken together with the nitrogen atom to

which they are bound to form a group of the formula
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nor pholinyl salt (Conpound #31) 0 O Il Il O-S-NS-CF3 CQuti:, Oll OOoO
ONz Co d 25 A 50 nL three-necked reaction flask equi pped W3 tNovamber3406j ng
bar and N2 outlet was charged with N

trifluorosul fonyl-2,3:4,5-bis-O(1-nmethylethylidine)-R-D 92 13 Novenber 2006
WO 03/ 097656 PCTI US03/ 14796 fructopyranose sul famate (0.4 g, 1 mol),
tetrahydrofuran (10 nm.), foll owed by addition of norpholine (0.07 nL, 1
mol ). After stirring for 12 h at roomtenperature the reaction was
concentrated and the resulting solid 5 recrystallized from hexane / ethyl
acetate to yield the title product a§ a vat, -soluble salt, as an off white
solid. 1H NWR (300 MHz, CDC3) S 4.70 8H RS Yo-s4. 43- 4. 37 (2H, m, 4.16 (2H,
d, J 36Hz)393(1HdJ 537

0]

wherein n is an integer from 1 to 3; and wherein each R'S is independently

selected from the group consisting of halogen, hydroxy, carboxy, alkyl, alkoxy,
aryl, aralkyl, amino, alkylamino, dialkylamino, nitro and cyano;

alternatively two R'® groups are taken together with the carbon atoms to
which they are bound to form a phenyl ring; wherein the phenyl ring is optionally
substituted with one or more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino,
nitro or cyano;

alternatively R'® and R?® are taken together with the nitrogen atom to
which they are bound to form —N=C(R"),;

wherein each R is independently selected from hydrogen, dialkylamino,
alkyl, cycloalkyl, aryl or aralkyl; wherein the alkyl, cycloalkyl or aryl group,
whether alone or as part of an R' substituent group, is optionally substituted with
one or more substituents independently selected from halogen, hydroxy,
carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or
cyano; provided that at least one R™ is selected from the group consisting of
hydrogen and alkyl;

alternatively, two R' groups are taken together with the carbon atom to
which they are bound to form a heterocycloalkyl group of the formula

R20
|

SN

0-1
wherein R? is lower alkyl;

or a pharmaceutically acceptable salt thereof;
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10 Hz), 3.83 (1H, t, J =5.0 Hz), 3.74 (1H, d, J = 13.7 Hz), 1.52 (3H, s),
1.44 (3H, s), 1.38 (3H, s), 1.33 (3H, s) Conpound #32 was 13iNvvenbes2006
prepared according to the procedure described above with substitution of t
15 butyl am ne for norpholine, to yield a white solid. Exanple 9

N, N-di (2-(trinmethylsilyl)ethoxymethyl)-2,3:4,5-bis-O(1

nmet hyl et hyl i dene) - (3-D-fruct opyranose sul famate 20 (Conpound #33) 0 O I
ISEM -OS-N OIll "SEM O- O A 100 nL three-necked reaction flask equi pped
wth a stirring bar and N2 outlet was charged with topiramate)@él.o g, 3
mol ), dii sopropyider dgiprelectien conditions toyielgihg comparad oéfaramwaliPotakr an (30
m.). At roomtenperature 2- (trinmethylsilyl)ethoxynethyl chloride (SEM Cl)
(0.55 nL, 3 mmol) was added dropwi se and stirred for 14 h. The reaction
was quenchexb by Tadirbtess aé irs@lairh@de dharaim thieide-pedteotiordeorditford areand

extracted with ethyl acetate (100
catalytic reduction.

26. The process as in Claim 24, wherein the de-protection conditions are acid

cleavage.

27. The process as in Claim 24, wherein the de-protection conditions are

basic cleavage.

28. The process as in Claim 24, wherein the compound of formula (Ik) is

reacted with hydrazine, methylhydrazine or phneylhydrazine.

29. A compound as in Claim 1 of the formula (lj)

R1a
\
6 O/ N
R (@]
R3
R® R 0)
wherein
Xis O;

R'@ is selected from the group consisting of hydrogen, substituted ethyl,
alkenyl (wherein the double bond of the alkenyl group is directly bound to or one
carbon atom removed from the nitrogen), cycloalkenyl (wherein the double bond
of the cycloalkenyl group is directly bound to or one carbon atom removed from
the nitrogen), heteroaryl-Calkyl, heterocycloalkyl-C1alkyl, alkoxycarbonylC.alkyl,
-C(O)—Rg, -C(O)-(alky!)-O-(alkyl), alkoxycarbonyl, aryloxycarbonyl,
benzyloxycarbonyl, -Si(R'%)(0g.1R""),, and 2-(trimethylsilyl)ethoxymethyl:
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93 13 Novenber 2006 WD 03/097656 PCTIUS03/14796 nlL). After phase
separation, the organic layer was washed brine (1 x 50 ni)3 Novemben3086 over
Na2SO4 (50 g), filtered and concentrated under vacuumto yield a thick

oil. The oil material was applied to silica gel and 5 eluted with ethyl
acetate and hexane (30 % to yield the title product as the major product,
as an oil. '""H NWR (300 MHz, CDC13) 8 4.76 (4H, s), 4.61 (1H, dd, J = 8.0,

2.7 Hz), 4.38 (1H, d, J.= 3.6 Hz), 4.27-4.24 (1H n), 4.22 (1H s),
4.14-4.10 (1 H, m, 3.91 (1H dd, 10 J = 13.0, 2.0 Hz), 3.75 (1H, d, J =
12.8 Hz), 3.66- mﬂé?ein¢M¢15uh$tituent§©n(tﬁe1etml) graupddre(adid, oranprelsulsistifundts s) , 1. 32

c. 8”05,  idegessenty $9eGaBTismh Daicghh, &b ginoo A Biatigming '55) 1,
8.15; N, 2.njtdo oY, e 10

N- di phenyl phosphi'nyl -2, 3: 4, 5-bi s- O (1- met hyl et hyl i dene) 20
O D-fruct opyr anmfgﬂlth%ﬁﬁﬁyb b@ﬁéﬁpbﬁtﬁﬁof#ﬂlégr heterocycloalkyl group, whether

alone or as part of the R'@ substituent group, is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, carboxy, alkyi,
alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

R is selected from the group consisting of substituted ethyl, alkenyl
(wherein the double bond of the alkenyl group is directly bound to or one carbon
atom removed from the nitrogen), cycloalkenyl (wherein the double bond of the
cycloalkeny! group is directly bound to or one carbon atom removed from the
nitrogen), benzyloxy, heteroaryl-Calkyl, heterocycloalkyl-C4alkyl,
alkoxycarbonylCjalkyl, -C(0)-R?®, -C(0)-(alkyl)-O-(alkyl), alkoxycarbonyl,
aryloxycarbonyl, benzyloxycarbonyl, -C(0)0-Si(R"")3, -Si(R'%)(0g.1R""),, -
P(=0)(R"), and 2-(trimethylsilyl)ethoxymethy!;

wherein the substituents on the ethyl group are one or more substituents
independently selected from halogen, carboxy, amino, alkylamino, dialkylamino,
nitro or cyano;

wherein the alkyl, benzyl, heteroaryl or heterocycloalkyl group, whether
alone or as part of the R?? substituent group, is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, carboxy, alkyl,
alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R® is independently selected from alkyl, aryl, aralkyl or
heteroaryl; wherein the alkyl, aryl or heteroaryl group, whether alone or as part of
an R® substituent group, is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, alkyl, alkoxy,

alkoxycarbonyl, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

142



OOIll Il ~0-OS- NP~-Ph ~ OOHPh OADS50nL reaction flask equi pged W th
a stirring bar and N2 outlet was charged w th N-hydroxyl t IGoNevemhee

derivative (2.1 g, 6 nmol), triethylamne (0.9 nL, 7 25 nmol) and tol uene
(16 nL). The m xture was cooled to OC, chlorodiphenyl phosphine (1.17 niL, 7
mmol ) was added dropw se and the reaction m xture was stirred at room
tenperature for 1 h. The suspension was filtered through Celite and the
filtrate warmed to 80C for 14 h. The 94 13 Novenber 2006 WD 03/097656

PCTI US03/ 14796 vessel was cg)ol ed and the reaction m xture concentrated to
dryness, resul tiwberein easthR{ aisdndapengantihselaeted fim fydroigenzallyk pofot er ti ary

but yI rrethy Y ifdo 5 m p.

v57 135 C PR qnssBming oy ph o) bt BigiHsG gy & bR of Bh e
substituent group, is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'! is independently selected from alkyl, aryl or aralky!;
wherein the alky! or aryl group, whether alone or as part of an R'! substituent
group, is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R*? is independently selected from alkyl, alkoxy, aryl,
aryloxy, aralkyl or aralkyloxy; wherein the alkyl or aryl group, whether alone or as
part of an R® substituent group, is optionally substituted with one or more
substituents independently selected from halogen, hydroxy, carboxy, alkyl,
alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'" is independently selected from alkyl, aryl or aralky!;
wherein the alkyl or aryl group, whether alone or as part of an R'” substituent
group, is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,
alkylamino, dialkylamino, nitro or cyano;

alternatively R'® and R? are taken together with the nitrogen atom to
which they are bound to form a group of the formula

)O\\ 15
(R™)o6
N /)
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7.00 (6H, m, 4.22 (1H, dd, J = 7.9, 2.5 Hz), 3.90-3.86 (1H m, 3.84 (1H,
s), 3.68 (2H, dd, J = 16.1, 9.9 Hz), 3.49 (1H, dd, J = 13.18 Navembe30063. 24
(3H, d, J = 13.0 10 Hz), 1.11 (3H, s), 0.98 (3H, s) 0.96 (3H, s), 0.89 (3H,
s) Elenental Analysis: (T = Theoretical, F = Found) T: C, 53.43; H, 5.60;
N, 2.60; 0, 26.69; P, 5.74; S, 5.94 15 F: C, 53.72; H, 5.42; N, 2.33
Exanple 11 N-(4-carboxy-Il-propyl)-2,3:4,5-bis-0O(1
nmet hyl et hyl i dene) - (i - D-fruct opyr anose sul famate (Conmpound 20 #7) O Il O
.-OOSN N OGnn OO~ 0"1-" O- COZH A 50 nL reaction flask equi pped with
a stirring bar whedeihd iswn integeasoohhtyariand wherein bath &'S issibdepehdenty 5-

bi s-0- (1~ el vk & f¥in' (RS grgu;? conmstﬁjncgtgfw IGgen; %yaroxy, carE)oxy, alkyl, alkoxy,
aryl, aralkyl, amino, alkylamino, dialkylamino, nitro and cyano;
alternatively two R'® groups are taken together with the carbon atoms to
which they are bound to form a phenyl! ring; wherein the phenyl ring is optionally
substituted with one or more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino,
nitro or cyano;

alternatively R™ and R? are taken together with the nitrogen atom to
which they are bound to form -N=C(R");

wherein each R is independently selected from hydrogen, dialkylamino,
alkyl, cycloalkyl, aryl or aralkyl; wherein the alkyl, cycloalkyl or aryl group,
whether alone or as part of an R" substituent group, is optionally substituted with
one or more substituents independently selected from halogen, hydroxy,
carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or
cyano; provided that at least one R is selected from the group consisting of
hydrogen and alkyl;

alternatively, two R groups are taken together with the carbon atom to
which they are bound to form a heterocycloalkyl group of the formula

R20
I

39’ N

0-1
wherein R% is lower alkyl;

R®, R*, R® and R® are each independently selected from hydrogen or lower

alkyl and, when X is O, R® and R* and/or R® and R® together may be a
methylenedioxy group of the formula:
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25 (0.79 g, 2 mol) and acetone (6 nL). 1.0N sodium hydroxide (1.9 nL, 1.9
mmol ) was added to the solution and the reaction nixture WadNoyembersdd0ht
roomtenperature for 15 mn. The acetone was renoved under vacuum Et hyl
acetate (50 nL) was then added and the pH adjusted to 95 13 Novenber 2006
WO 03/ 097656 PCT/ US03/ 14796 about pH 3, with 1.0 N HC1. The | ayers were
separated, the organic |layer was dried over Na2SO4 (25 g), filtered and
concentrated to yield the title conpound as a thick oil. 5 "H NWR (300 Mz,
CDA3) S5.30 (1H, s), 4.63-4.55 (1H m, 4.35-4.28 (1H, nm, 4.23 (1H d, J
= 7.6 Hz), 4.12 (2H, q, J = ﬂl4,lﬁh%ﬂ?, 3.89 (1H, d, J = 12.8 Hz),
3.74 (1H, d, J = 12.7 Hz), 3.19 (2H, %@J = 12.3, 5.7 Hz), 2.41 (2H, t, J =

7.1 Hz), 1.89 (2H, t, J = 7.1 10 Hz), A.53 (3H, s), 1.45 (3H, s), 1.40 (3H

s), 1.33 (3H, s) Elenental Analysisr8(D-= Theoretical, F = Found) T: C

45.17; H, 6.40; N, 3.29; 0, 37.61; S, 7.54 F. C, 44.95; H 6.22; N, 3.05
wherein R’ and R® are same or different and are hydrogen, lower alkyl or

are alkyl and are joined to form a cyclopentyl or cyclohexyl ring;
provided further that when R'is hydrogen, R? is other than methylcarbonyl

or carboxyethyl,
or a pharmaceutically acceptable salt thereof.

30. A compound as in Claim 29 of the formula (Ik)

(Ik).

31. A product prepared by reacting a compound of formula (lj)

R1a
\
X O\\S/N\RZa
6 O/ N
R O
R3
R® R ()
wherein
Xis O;

R' is selected from the group consisting of hydrogen, substituted ethyl,
alkeny! (wherein the double bond of the alkenyl group is directly bound to or one
carbon atom removed from the nitrogen), cycloalkenyl (wherein the double bond
of the cycloalkenyl group is directly bound to or one carbon atom removed from
the nitrogen), heteroaryl-Cialkyl, heterocycloalkyl-C4alkyl, alkoxycarbonylC.alkyl,
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15 Conpounds #35 and 36 were simlarly prepared according to the procedure
descri bed above with appropriate selection and substituti dhNofembend00abl y
substituted ester for the nmethyl butyrate. 20 Exanple 12

2,2,7,7,-Tetranet hyl -tetrahydro-bis[1, 3] di oxol o] 4, 5- b;

4' | 5' -d] pyran-3a-yl net hyl enzylidene sul fonate (Conpound #47) O 1-O-S-N O
Quu+ "1 OO 25 ° A 100 nL reaction flask equipped with a stirring bar, N2
outl et and Dean-Stark trap was charged with

2,3:4,5-bis-O(1-nmethyl ethylidine)-QDfructopyranose sulfamate (3.39 g, 10

nmol ) and tO{®eRE -C30)-(alkyl)-86(alk/)Nalkerpearb @iy Saryloxycarbonyl,

benzyloxycarbonyl, -Si(R"%)(00.1R"")2, and 2-(trimethylsilyl)ethoxymethyl;

wherein the substituents on the ethyl group are one or more substituents
independently selected from halogen, carboxy, amino, alkylamino, dialkylamino,
nitro or cyano;

wherein the alkyl, benzyl, heteroaryl or heterocycloalkyl group, whether
alone or as part of the R substituent group, is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, carboxy, alkyl,
alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

R?% is selected from the group consisting of substituted ethyl, alkenyt
(wherein the double bond of the alkenyl group is directly bound to or one carbon
atom removed from the nitrogen), cycloalkenyl (wherein the double bond of the
cycloalkenyl group is directly bound to or one carbon atom removed from the
nitrogen), benzyloxy, heteroaryl-Calkyl, heterocycloalkyl-C+alkyl,
alkoxycarbonylC,alkyl, -C(O)-R®, -C(O)-(alkyl)-O-(alkyl), alkoxycarbonyl,
aryloxycarbonyl, benzyloxycarbonyl, -C(0)O-Si(R"")s, -Si(R'%)(0g.1R™),, -
P(=0)(R"), and 2-(trimethylsilyl)ethoxymethyl:

wherein the substituents on the ethyl group are one or more substituents
independently selected from halogen, carboxy, amino, alkylamino, dialkylamino,
nitro or cyano;

wherein the alkyl, benzyl, heteroaryl or heterocycloalkyl group, whether
alone or as part of the R* substituent group, is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, carboxy, alkyl,
alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R® is independently selected from alkyl, aryl, aralkyl or
heteroaryi; wherein the alkyl, aryl or heteroaryl group, whether alone or as part of
an R® substituent group, is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, alkyl, alkoxy,

alkoxycarbonyl, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;
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WO 03/ 097656 PCT/ US03/ 14796 Benzal dehyde (1.1 m, 11 nmmol) and 10 drops of
acetic acid were added and the reaction was warned to ref 1BiNovember 2(0$nt .

The reaction was then cool ed and concentrated to yield a thick oil. (Note:
The reaction mxture was 5 filtered through Celite prior to concentration on
the rotoevaporator to renove any solid particles). The oil was then taken

up in EtOAc (150 nmL) and washed with NaHCO3 (2 x 50 nmlL). The organics were
dried and then filtered through a plug of silica gel (10 g). The el uent was
10 concentrated to yield the title product as a crude oil. HPLC/ M5/ ES

[ MF1]' mass 428. 0 Conpound #46 was simlarly prepared according to the
procedure descrlbed a

b
N- ( 2- met hoxycar B h%lﬁ(;]}? ?1? H{Sﬁ?pnge@%&%e%ﬁgﬁm Rydrogen, alkyl, ary! or
met hyl et hy'érgmpem(e?»e.%é By PEYARNGRBpSWhERERERNERHRPUMHFAIRO O OO

substituent group, is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'! is independently selected from alkyl, aryl or aralkyl;
wherein the alkyl or aryl group, whether alone or as part of an R'" substituent
group, is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'? is independently selected from alkyl, alkoxy, aryl,
aryloxy, aralkyl or aralkyloxy; wherein the alkyl or aryl group, whether alone or as
part of an R'? substituent group, is optionally substituted with one or more
substituents independently selected from halogen, hydroxy, carboxy, alkyl,

alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'” is independently selected from alkyl, ary! or aralkyl;
wherein the alkyl or aryl group, whether alone or as part of an R'? substituent
group, is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,
alkylamino, dialkylamino, nitro or cyano;

alternatively R'® and R? are taken together with the nitrogen atom to

which they are bound to form a group of the formula
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11 O-OS-N O"" H O20 A 300 nL reaction flask equipped with a stirring
bar, N2 outlet and addition funnel was charged with nono- h&Neytmpent208pat e
(5.6 g, 31 mmol) dichloronethane (100 nL) and a drop of DI PEA. The reaction
m xture was cooled 25 to OC. To the reacion m xture was then added DCC (6.7
g, 32 mmol) and dichl oronethane (25 nL), slowy via the addition funnel.
The resulting solution was then stirred 97 13 Novenber 2006 WO 03/097656
PCT/ US03/ 14796 for 30 mnutes at OC. To the reaction mxture was then added
2,3:4, 5-bis-O (1-nethylethylidine)-(3-D fructopyranose sulfamate (10.0 g,
29 mmol ) as a solution of dichloronetthane and DI PEA (5.7 nlL, 32 nmmol ). The
5 reaction was allowed to slowmy warmfo r@mgeenperature, w th continuing
stirring (12 h). The reaction m xpure then concentrated to a thick oil.
The oi |l was taken "g—N )

n

0]

wherein n is an integer from 1 to 3; and wherein each R is independently

selected from the group consisting of halogen, hydroxy, carboxy, alkyl, alkoxy,
aryl, aralkyl, amino, alkylamino, dialkylamino, nitro and cyano;

alternatively two R'® groups are taken together with the carbon atoms to
which they are bound to form a phenyl ring; wherein the phenyl ring is optionally
substituted with one or more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino,

nitro or cyano;

alternatively R'® and R are taken together with the nitrogen atom to
which they are bound to form —-N=C(R™),;

wherein each R' is independently selected from hydrogen, dialkylamino,
alkyl, cycloalkyl, aryl or aralkyl; wherein the alkyl, cycloalkyl or aryl group,
whether alone or as part of an R' substituent group, is optionally substituted with
one or more substituents independently selected from halogen, hydroxy,
carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or
cyano; provided that at least one R is selected from the group consisting of
hydrogen and alkyl;

alternatively, two R'* groups are taken together with the carbon atom to

which they are bound to form a heterocycloalkyl group of the formula
R0
|

SN

0-1

wherein R? is lower alkyl;
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up in DCM (100 ni) and then washed with 0.5N HO (2 x 50 ni) and brine (1 X
50 nL). The organic |ayer was 10 separated and dried over Na2b@mpa5i0g),
filtered and concentrated under vacuumto yield a light yellowoil. The

oil was applied to silica gel and eluted with EtOAc/hexane (60 % to yield

the title conpound as an oil. 15 Exanple 14

N- ( 2- car boxyphenyl ) car bonyl - 2, 3: 4, 5- bi s- O ( 1-

net hyl et hyl i dene) - (i - D-fruct opyranose sul famate (Conpound #41) HOO 00 O

1 SN O" OH C 20 A 100 m. reaction flask equi pped with a stirring bar
R3, R* R® and R® are each independently selected from hydrogen or lower

alkyl and, when X is O, R? and R* and/or R® and R® together may be a
methylenedioxy group of the formula:

R” o- ;
X
RS O’%
wherein R and R® are same or different and are hydrogen, lower alkyl or
are alkyl and are joined to form a cyclopentyl or cyclohexyl ring;
or a pharmaceutically acceptable salt thereof;
under de-protection conditions to yield a compound of formula (XX)

i
X O—ﬁ—NHz

R® R (XX).

32. A product as in Claim 31, wherein the compound of formula (lj) is a
compound of formula (lk)

(Ik).

33.

(M
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and N2 outl et was charged with conmpound prepared as in le 13, (4.0 g,
8 nmmol ) and acetone (200 mL). NaOH (1.0 M 20 m, 20 mml )13 cmbiers2 0t
roomtenperature and 25 the reaction was stirred overnight. The reaction was
then concentrated and the residual oil taken up in EtQAc (250 nlL). After
extraction the layers were separated. The aqueous |ayer was adjusted to
about pH 1 with 1. ON 98 13 Novenber 2006 WD 03/097656 PCT/ US03/ 14796 HC
(25 mL). The product was extracted with EtOQAc (200 i) and the organic

| ayer dried over Na2SO4 (150 g), filtered and concentrated under vacuumto
yield the titl ewhemipound as a |ight yellow oil. 5 Conpounds #42 and 43 were
simlarly prepaged according to the procedure described in Exanples 13 and
14 above. 10 Ex&M 15 2,2, 7,7,

- Tetranet hyl -t eRt @yaéetealfsdrﬂ,ﬂ%’d grdwptﬂdhbénﬁg oPhydrogen, aIkYI alkenyl
4' |5 -d] pyran-3a-yl net hyl -1, 3, di oxo- 1, 3-di hydro- i soi ndol e-
(Corrpound alkgnyl, cycloalkyl, cycloalkyl-alkyl, cycloalkenyl, aryl, aralkyl, heteroaryl

ul f onat e
heteroaryl-alkyl, heterocycloalkyl, heterocycloalkyl-alkyl, atkoxycarbonylalkyl, -
(Co.galkyl)-O-C(O)-(alkyl), -C(O)-R®, -C(O)-(alkyl)-O-(alkyl), alkoxycarbonyl,
aryloxycarbonyl, aralkyloxycarbonyl, -Si(R'%)(00.1R"")2, -SO;R'? and 2-
(trimethylsilyl)ethoxymethyl,

wherein the alkyl, cycloalkyl, aryl, heteroaryl or heterocycloalkyl group,
whether alone or as part of the R' substituent group, is optionally substituted with
one or more substituents independently selected from halogen, hydroxy,
carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or

cyano;

R? is selected from the group consisting of hydroxy, alkyl, alkoxy, alkenyl,
alkynyl, cycloalkyl, cycloalkyl-alkyl, cycloalkenyl, aryl, aryloxy, aralkyi, aralkyloxy,
heteroaryl, heteroaryl-alkyl, heterocycloalkyl, heterocycloalkylalkyl,
alkoxycarbonylalkyl, -(C2.salkyl)-O-C(O)-(alkyl), -C(O)-R®, -C(O)-(alkyl)-O-(alkyl),
alkoxycarbonyl, aryloxycarbonyl, aralkyloxycarbonyl, -C(0)O-Si(R"")s, -
Si(R')(0g.1R")2, -SO2R™, -P(=0)(R"®); and 2-(trimethylsilyl)ethoxymethyl:

wherein the alkyl, cycloalkyl, aryl, aralkyl, heteroaryl or heterocycloalkyl
group, whether alone or as part of the R? substituent group, is optionally
substituted with one or more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino,
nitro or cyano;

wherein each R%is independently selected from alkyl, aryl or aralkyl;
wherein the alkyl or aryl group, whether alone or as part of an R® substituent
group, is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,
aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;
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O Oif Ohn~ OO0 OO0O15 A 100 m round bottom flask was charged with the
conpound prepared as in Exanple 15 (1.2 g, 2.2 mol) and BNog@sberi2006The
reaction vessel was then charged with CD (0.5 g, 3 nmol) and the reaction
m xture stirred for one hour at roomtenperature. To the reaction m xture
20 was then added DI PEA (0.51 nL, 3 mmol) and the reaction continued
overnight. The reaction m xture was treated wth silica gel (50 g) and
filtered through a plug of Celite. Toluene (3 x 50 nL) was used to wash the
pad of Celite and silica gel. The filtrate was concentrated to 25 yield the
title corrpound as a Iight yeIIow oil. HPLC M5 (ES+) [MrNa]+ = 492.1; [MK]+

508.2 nlz | e Nove r 2006 < WO Q3/.097656 PCT/ 803/ 14796
5,304, 5bi s- O PISHR RAFRFL IS HURESIGeRSFIaGtac P dNGEaaen, Ayl anl o
aralkyl; wherein the alky! or aryl group, whether alone or as part of an R
substituent group, is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'! is independently selected from alkyl, aryl or aralkyl;
wherein the alkyl or aryl group, whether alone or as part of an R substituent
group, is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R'? is independently selected from alkyl, aryl, aralkyl or
heteroaryl; wherein the alkyl, aryl or heteroaryl groups, whether alone or as part
of an R'? substituent group, is optionally substituted with one or more
substituents independently selected from halogen, trifluoromethyl,
trifluoromethoxy, alkyl, alkoxy, nitro, alkylcarbonylamino, arylcarbonylamino,
aralkylcarbonylamino, aryl, benzenesulfonyl or phenoxy; wherein the phenoxy
group is optionally substituted with one or more substituents independently
selected from halogen, alkyl, alkoxy or nitro;

wherein each R is independently selected from alkyl, alkoxy, aryl,
aryloxy, aralkyl or aralkyloxy; wherein the alkyl or aryl group, whether alone or as
part of an R'? substituent group, is optionally substituted with one or more
substituents independently selected from halogen, hydroxy, carboxy, alkyl,

alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;
wherein each R is independently selected from alkyl, aryl or aralkyl;

wherein the alkyl or aryl group, whether alone or as part of an R'” substituent

group, is optionally substituted with one or more substituents independently
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sul famate (al so known as Topiramate) O NH2 p k; k, O O O"" OA 250 nL
hydr ogenati on vessel was charged with N- 5 13 November 2006
phenoxycar bonyl - 2, 3: 4, 5-bi s- O (| - met hyl et hyl i dene) - (3-D- fructopyranose

sul famate (prepared as in Exanple 4) (1.Qg, 2.1 mmol), ethanol (21 nlL) and
pal | adi um on carbon (0.1g, 10%ww, nomnally wet). The vessel was subject
to 50 psi H2 using a Parr hydrogenationator at room 10 tenperature. After 5
hours the reaction was purged with N2 and filtered through a plug of
Celite. The filtrate was concentrated to a thick oil. The oil was treated

Wi t h et hangblectda fidm tﬁlltﬁbemhgdro@ cdrpoxygratkyi, atkoxgs atyl i arglkyk laminky, mi xt ure was
war med (50C) and hot filtered to 15 renove insoluble material. The filtrate

was cool ed alkylaninoggiglkylanynednitrg A £y | i ze over ni ght. The solid was

collected by filtration, then dried under vacuumto yield the title product

as a white solid. mp. 126C 20,
alternatively, R' and R* are taken together with the N atom to which they

are bound to form a heteroaryl or heterocycloalkyl group; wherein the heteroaryl
or heterocycloalkyl group is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, oxo, alkyl, alkoxy, aryl,
aralkyl, amino, alkylamino, dialkylamino, nitro, cyano, -C(=NH)-amino, -
C(=NH)alkylamino or —~C(=NH)-dialkylamino; wherein the aryl substituent is
optionally substituted with one or more substituents independently selected from
halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino,
dialkylamino, nitro, cyano, -C(=NH)-amino, -C(=NH)-alkylamino or —C(=NH)-
dialkylamino; wherein the —C(=NH)-amino, -C(=NH)-alkylamino or —C(=NH)-
dialkylamino group is bound to a nitrogen or carbon atom on the aryl, heteroaryl
or heterocycloalkyl; and wherein no more than one -C(=NH)-amino, -C(=NH)-
alkylamino or —C(=NH)-dialkylamino group is bound to the aryl, heteroaryl or
heterocycloalkyl;

alternatively R' and R? are taken together with the nitrogen atom to which
they are bound to form —N=C(R",;

wherein each R™ is independently selected from hydrogen, alkyl,
cycloalkyl, aryl or aralkyl; wherein the alkyl, cycloalkyl or aryl group, whether
alone or as part of an R'* substituent group, is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, carboxy, alkyl,
alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano; provided

that at least one R' is selected from the group consisting of hydrogen and alkyl;
R®, R?* R®and R® are each independently selected from hydrogen or lower

alkyl and, when X is O, R® and R* and/or R® and R® together may be a
methylenedioxy group of the formula:
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Exanple 17 2,3:4,5-bis-0O (1-nmet hyl et hylidine)-(3-D-fructopyranose sulfanate
(al so known as Topiramate) 100 13 Novenber 2006 WO 03/ 097&5bopambes3086 14796
ONHZ ~ OO0 Oow, 0 A20 m flask was charged with the conmpound prepared
as in Exanmple 12 (0.18g, 0.42 mmol) and acetone (5 nL). At roomtenperature
a catalytic amount of 2.0NHA (0.2 5 nm, 0.2 mmvl) was added to the
reaction mxture and the resulting |ight yellow solution was stirred at
room tenperature. GC and TLC were used to nonitor the progress of the
reaction. After 1.5 hours the reaction was conplete. The reaction m xture
was then diluted with 10 EtOAc (1 x RO rq__) and water (5 nL), the organic

| ayer was separated, dried (Na2SO4), \f Lf()ared and concentrated. The

product was isolated as a white solidafter

R® O
wherein R’ and R® are the same or different and are hydrogen, lower alkyt

or are alkyl and are joined to form a cyclopentyl or cyclohexyl ring;

provided that when R' is alkyl, R? is other than alkyl;

provided further that when R' is hydrogen, R? is other than alkyl,
methylcarbonyl, phenyl, benzyl or carboxyalkyl;

provided further that R' and R? when taken together with the nitrogen
atom to which they are bound is other than imidazolyl;

provided further that when X is O, R® and R* are taken together to form a
methylenedioxy group of the formula:

R’ o\;_

R® and R® are taken together to form a methylenedioxy group of the

R” o. ;

wherein R” and R® in each instance are each methyl, and R’ is hydrogen

formula:

then R? is other than isopropylsulfonyl, 4-(N-benzyl)-piperidinyl or 4-pyridyl;

or a pharmaceutically acceptable salt thereof.

34. A process for the preparation of a compound of formula (XX)

0
]

X O—S—NH,
RE Il
R® ©

R® R* (XX)
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crystallization fromEtOH 1HNMR of the solid was consistent with
topiramate. 15 Exanple 18 2,3:4,5-bis-0O 13 November 2006
(1-nethyl ethylidine)-(i-Dfructopyranose sulfamate (al so known as
Topiramate) ONH2 0/\0 O O- 20 A 20 nlL reaction flask equipped with a
stirring bar and N2 outlet was charged with N (2-

nmet hoxycar bonyl phenyl ) car bonyl -2, 3: 4, 5-bis-O (1 101

wherein

Xis O;

R3, R4, R5 and R?® are each independently selected from hydrogen or lower
alkyl and, when X is O, R3 and R* and/or R® and R® together may be a

methylenedioxy group of the formula:
R’ O- 53

wherein R7 and R® are same or different and are hydrogen, lower alkyl or

are alkyl and are joined to form a cyclopentyl or cyclohexyl ring;
or a pharmaceutically acceptable salt thereof;

comprising, reacting a compound of formuila (}j)

R1a
\

X S
O/ \\o

R® R (1)
wherein

X is selected from CH2 or O;

R'@ is selected from the group consisting of hydrogen, substituted ethyl,
alkenyl (wherein the double bond of the alkenyl group is directly bound to or one
carbon atom removed from the nitrogen), cycloalkenyl (wherein the double bond
of the cycloalkenyl group is directly bound to or one carbon atom removed from
the nitrogen), heteroaryl-Csalkyl, heterocycloalkyl-Cqalkyl, alkoxycarbonylC,alkyl,
-C(0)-R?, -C(0)-(alkyl)-O-(alkyl), alkoxycarbonyl, aryloxycarbonyl,
benzyloxycarbonyl, -Si(R')(0¢.1R"")2, and 2-(trimethylsilyl)ethoxymethyl;

wherein the substituents on the ethyl group are one or more substituents
independently selected from halogen, carboxy, amino, alkylamino, dialkylamino,

nitro or cyano;
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wherein the alkyl, benzyl, heteroaryl or heterocycloalkyl group, whether
alone or as part of the R'2 substituent group, is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, carboxy, alkyl,
alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

R% is selected from the group consisting of substituted ethyl, alkenyl
(wherein the double bond of the alkenyl group is directly bound to or one carbon
atom removed from the nitrogen), cycloalkenyl (wherein the double bond of the
cycloalkenyl group is directly bound to or one carbon atom removed from the
nitrogen), benzyloxy, heteroaryl-Calkyl, heterocycloalkyl-C+alkyl,
alkoxycarbonylC,alkyl, -C(0)-R?, -C(0)-(alkyl)-O-(alkyl), alkoxycarbonyl,
aryloxycarbonyl, benzyloxycarbonyl, -C(0)O-Si(R")s, -Si(R'%)(0¢.1R")a, -
P(=0)(R"™), and 2-(trimethylsilyl)ethoxymethy!;

wherein the substituents on the ethyl group are one or more substituents
independently selected from halogen, carboxy, amino, alkylamino, dialkylamino,
nitro or cyano;

wherein the alkyl, benzyl, heteroaryl or heterocycloalkyl group, whether
alone or as part of the R?® substituent group, is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, carboxy, alkyl,
alkoxy, aryl, aralkyl, aming, alkylamino, dialkylamino, nitro or cyano;

wherein each R is independently selected from alkyl, aryl or aralkyl,
wherein the alkyl or aryl group, whether alone or as part of an R® substituent
group, is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,
aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R is independently selected from hydrogen, alkyl, ary! or

aralkyl; wherein the alkyl or aryl group, whether alone or as part of an R'°

substituent group, is optionally substituted with one or more substituents
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independently selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl,
aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R"' is independently selected from alkyl, ary! or aralkyl;
wherein the alkyl or aryl group, whether alone or as part of an R" substituent
group, is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy, alkoxycarbonyl, aryl,

aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R" is independently selected from alkyl, alkoxy, aryl,
aryloxy, aralkyl or aralkyloxy; wherein the alkyl or aryl group, whether alone or as
part of an R'® substituent group, is optionally substituted with one or more
substituents independently selected from halogen, hydroxy, carboxy, alkyt,

alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

wherein each R"” is independently selected from alkyl, aryl or aralkyl;
wherein the alkyl or aryl group, whether alone or as part of an R"” substituent
group, is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino,

alkylamino, dialkylamino, nitro or cyano;

alternatively R' and R? are taken together with the nitrogen atom to

which they are bound to form a group of the formula

0]

)\\ /(R15)o-6
5N n

O

wherein n is an integer from 1 to 3; and wherein each R'® is independently
selected from the group consisting of halogen, hydroxy, carboxy, alkyl, alkoxy,

aryl, aralkyl, amino, alkylamino, dialkylamino, nitro and cyano;
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alternatively two R'® groups are taken together with the carbon atoms to
which they are bound to form a phenyl ring; wherein the phenyl ring is optionally
substituted with one or more substituents independently selected from halogen,
hydroxy, carboxy, alkyl, alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino,

nitro or cyano;

alternatively R'® and R?® are taken together with the nitrogen atom to
which they are bound to form -N=C(R");

wherein each R' is independently selected from hydrogen, alkyl,
cycloalkyl, aryl or aralkyl; wherein the alkyl, cycloalkyl or aryl group, whether
alone or as part of an R™ substituent group, is optionally substituted with one or
more substituents independently selected from halogen, hydroxy, carboxy, alkyl,
alkoxy, aryl, aralkyl, amino, alkylamino, dialkylamino, nitro or cyano;

provided that at least one R' is selected from the group consisting of

hydrogen and alkyl;

R3, R* R® and R® are each independently selected from hydrogen or lower
alkyl and, when X is O, R® and R* and/or R® and R® together may be a
methylenedioxy group of the formula:

R” O- f
X
R® O’%’
wherein R’ and R® are same or different and are hydrogen, lower alkyl or
are alkyl and are joined to form a cyclopentyl or cyclohexyl ring;
or a pharmaceutically acceptable salt thereof;

under de-protection conditions, to yield the corresponding compound of
formula (XX).
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