;e3eze " adb"*cd6&eTzeVeK COVBI NATI ON THERAPY COVPRI SI NG ANTI - DI ABETI C A ,
ANTI CONVULSANT AGENTS CROSS REFERENCE TO RELATED APPLI CATI ON Thi s U
applicatiwoochei2ns priority from United States provisionalpcaasbi/emiio on

Serial No. 601244,225 filed COctober 30, 2000, the contents of which are

hereby incorporated by reference. BACKGROUND OF THE | NVENTI ON 10 Type ||

(or Type 2) di abeCOMBINATION THERAPYIGOMPRISHINGIEMTI-DIABETHS AN | i t us or
NIDDM is a netabolic disorder,.i jon of glucose

met abol i sm and insulin resistal¥ ﬁ\ééﬁuﬂgﬂéﬁ gﬁ#&? l'i cations invol ving

t he eyes, kidneys, nerves, and bl ood vessels. Type || diabetes nellitus

usual l'y develops in adulthood {mddle Ilfe or Iater) although it is
i ncreasingly reportedCH B g LHEATION he body' s

inability to mak elth fflment in insulin secretion} or
[ ts inability to BEraRRAICaln clales Prarty ffH"kGBiﬁﬂgg%ﬁ%%PW%'%ﬁPﬂ' BN on 1 n
target or ga&%ngndotecﬁéw@)zs flf OctbBEF B0 U0R0) the @ithérR8 of m{{]hfﬁb'ﬁwetw om Type
|1 diabetes nmellitus have a relative insulln eficiency. T i's, I'n these
patients, pircongoratesillyi neféerened.s are nornmal to high 20 in absol ute terns,

al t hough they are I ower than predicted for the | evel of plasma gl ucose that
is present. Type f1l diabetes nellitus is characterized by the follow ng
clinical signs or synptons:BREKSROEND DFETEEaNSENTEN® gl ucose

concentration or 25 :R/ ergl'ycem a; polyuria;, polydipsia and / or
pol yphad®a; chroriype &r&waeca)lmbeie&melhiam(mlmh -dependenhdiphetes,

h th | t
nyper | pi demeRaY AT BierdBRic A AE: Bvaf i BbbABRu R plLBte
conpl i cat i offetaBHlidng afldtifsiin redResoe, gndmﬁgfxg@m @mbn@htmsmowlhgnhe
anmput ati on and myocardial infarction. 30 Syndrone X, is also ternmed Insulin

Resi st ance Sy@sairkidreys, Rsyvesvendiueod vassels.ohgpe drdiaketes snelitususagatyre x | t

i abet s merPYeHES iRRERERL (AR @R oFidehpubdit FIERCRR o el

i ntol er gncejn Gasleseers! iieMedcabed b e t bﬁdv{ Q%ﬁﬁllﬁ?@@mﬂwéltr@r%l’ﬁcﬁer&eg,
high triglycerides and | ow HDL-chol est er ol pertension and obesity. 5

Typi cal tr eltswbR(abmormaldngulingesrrtiasd qwrsun@mlsstyaa@ffsyhmﬁ@emsui@uses on

mai nt ai ni ng 0, 0 e nd
el udes dr OGN HdERagid Tl Tard SREdts. bl URRIEY) Mornclieng,
anti - di abet pet:@:@te@ﬁfenngsndnn Type Iediabsteisnatlitus Hdwer 2 edlatiie'isulih  di abet es
t hat cannot be controll ed di etary managenent is treated with oral

anti di abet i deBgene% Ibaﬁ lﬁclf\mﬁﬁ paﬁaﬂtSnekasmaﬁntsew\ leyelssarerrprmaltehigh e g. |
not |i ed; t I ut am de;
second Sonelar o iRLeHRECERIO el oE B R Bred Bt M IoybPoP
giinepiri de})lashlaggmlnosleﬂ'la(tes gresemtt formin), thiazolidinediones (e.g.,
rosiglitazone, pioglitazone, troglitazone), al phaglucosidase inhibitors
(e.g., acarbose, mglitol), nmeglitinides (e.qg., repagl i ni de), 15 other
i nsul i n-sensi ti zi ; g.
orlistat or sibut gﬁqﬁﬁﬂei?-ﬁé‘@gfm%@ﬂ%r%%ha%&ﬁze&f;ﬁ I - di abet |g§ag{g;6earﬁlts asr e
addi ti onal | pr sympions: persisteityretecated gilasiha ghmose coacentatian eat ment of the
t biditi .. J. tih t f t
(r:];)ggloim D anﬁp?%r r !gm'@opo lg%r;?(?lwlgglﬁ]aﬁdo cr>r peoq%r\l/a%?a c rron%pnglrcroevrésslca%r

complications such as retinopathy, nephropathy and neuropathy; and
macrovascular complications such as hyperlipidemia and hypertension. These
micro-and macro-vascular complications can lead to blindness, end-stage renal
disease, limb amputation and myocardial infarction.

30

Syndrome X, is also termed Insulin Resistance Syndrome (IRS),

Metabolic Syndrome, or Metabolic Syndrome X. It is a disorder that presents
risk factors for the development of Type Il diabetes mellitus and cardiovascular
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20 First-line therapies typically include netformn and sul fonyl ureas as
wel | as thiazolidinediones. Metform n nonotherapy is a first |ine choice,
parti cul avby2henidreati ng Type ||l diabetic patients who aperalsépsosihese and
| or dyslipidemc. Lack of an appropriate response to nmetformn is often
followed by treatnent 25 with nmetformin in conbination with sulfonyl ureas,
t hi azol i di ndiease inclading niuddse. intdldranoy,| hypesinswvlinerhiarsamy insulir Fegistagca) |
generations of drugs) is. also cqQ n firs i ne option.. Another first
l'ine ther apQY%'PRﬁ@'g'an@ﬁ' B@httﬁggffﬁf'ggé)ﬁ%il% _L-pQQng{ﬁrgBmm%%&n & pond
appropri at eljysLiq, oral antidi abetic nonotherapy, are given conbinations of
t hese agents. en glycem c 30 control cannot be maintained with oral
anti di abetics alone) insulin therapy is used either as a nonotherapy, or in

. optionalty in comdpikat FERmgT duaeql ARRtes PaREs 41 pyngfome XTdouses
antl-hyperten%éﬁﬁ%aiﬁiﬁp %@?5’ X 186sd RGel &€ ALARRY nSHnaPERsuEbIand

Anti - di abetic agents ut are not imted to: (a) Sulfonylureas,

whi ch i ncr eimludessdiet ang exeneise, andbyhent necassann dreadment withantiediabetid | s, and
t herefore act insulin secretagogyes. [T [,y nechani sm action of
sul f onyl ur e88€7 ,tr’@uﬁp Q5@ W‘Q@ﬂ%’? q;gofpﬁﬁg’%;h%%q{gﬁﬁ@atscqnﬂofhg bet a- cel |
pl asma nenb i Hidgd ngl.[ﬁ'h i idad lin

rel ease. Sui&tag@?"eéd;%lrjr%ftéé ggfans fgﬂ%lﬁ%\gg@ ?’#@mélefrﬁwéﬁﬂ'rdebgnéioﬁgl imted to
chl or pr dbpanindiyding| kzut anot dmitetddo psultomytiseas) (8:.gumiot émitghitpifirstgaenegationspi r i de,

d like. 10 (b) Megliti,njdes. h f,insuli. , th
have a mechaCroNAMe Blezaigs, 1BbUEmfel heohs bPRR ebin Bfbindgas. == 1 "™
Sui tabl e exgimkrie; ahd Ried mgéigaiaﬁggzi %;igﬁépiﬂ@e),wuaaﬁ@swe&g.l, inﬁ'étf@?irﬁ)?

repaglinide. (c) Agents which nodi insulln secretion such a
d ucagon- | i Kiazalidinationey (8.4 103igliazone, pioglitarsanies frogtifazepss alphtar i not r opi ¢

br ot case. | nAlH5OGPseIBIRTE (€% SearpBRE aliTthhed R TEld, Tonelifig) oo
product {on afferiimsiiipasensitzing eémlseunds, Hndces ethePuntiad ssitg>dyBptefe.gcl ude,
but are not limted to netformn. (e) Thiazolidinediones, insulin

sensi ti zi ngodistajongiburarise).c koe Syadiogne Xathe arlirdiabetieggenismae by enhanci ng

the effects _qf,..insuli A i : s bind
and acti vat 389“'8"%&?‘2@5}@@3&%?hpgfrﬁ%bi&)@g%l%%foﬁ#{ﬁééfeyjﬁ‘gmg(/ t%ed
receptor- gaﬁﬁ’ﬂcdrﬁﬁé‘rﬂ*(ﬁﬁmmt)idmc(b.g.,@ﬁt?@?@ﬁehﬁi@é§ftiri Wigertengfonspeci fi c

i nsul i n-resgonsi\(e genes. Suitabl e exanpl es of PPARganma agonists are the
t hi azol i di neYPOiRidenia agents foriumeripideniad- not 1inited to rosiglitazone,
pioglitazone, troglitazone, isaglitazone (known as MCC-555), 2 25

[ 2-[ (2R) - 4- hexyl - 3, 4- di hydr o- 3- ox0- 2H 1, 4- benzoxazi n- 2-yl ] et hoxyJ- benzene
acetic acid , an#irshiné tHerapidddypicallyahtimdemetforatin andasudiongiuneal eseaellal so

act as insulin sensitizing d , and in¢lude, but are not . limted t
2570, andastasrpidinedipneseMatsrmininoBotiapY srakhsl ipa aics Dartguary

i nsulin sengl izl ; i i t

targretin, rctrgsdﬁr;l' t ﬁ@dgﬁé&l@gﬁ%@%h?%ﬁ%g@?g@@&%ﬁe@{%f'sﬁélhﬁﬁgenﬁigi tizing
agent s i ncl udek obah appeopridie réspdnse toanetioimin js offen IolBweathbyireatrsentGSK3

b RS uRIR SO Rer i SRR 2R tagolidpediones, or nsu.
Sulfonylurea monotherapy (including all generations of drugs) is also a
common first line option. Another first line therapy choice may be
thiazolidinediones. Patients who do not respond appropriately to oral anti-
diabetic monotherapy, are given combinations of these agents. When glycemic

30 control cannot be maintained with oral antidiabetics alone, insulin therapy is
used either as a monotherapy, or in combination with oral antidiabetic agents.
These same strategies, optionally in combination with additional strategies
(e.g., anti-hypertensive) can be used for the treatment of Syndrome X.
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(h) Al pha-glucosidase inhibitors which act to inhibit al pha-glucosidase.
Al pha- gl ucosi dase converts fructose to glucose, thus these inhibitors del ay
t he di geswioanwed21ear bohydrat es. The undi gest ed car bohydr atpeg/ @&o®/50840
subsequent |y broken down in the gut) thereby reducing the post-prandial
gl ucose peak. Suitable exanples include, but are not [imted to, acarbose
and mglitol. (i) Insulins, including regular or short-acting,

i nhaled insulin and insulin

i nternedi ate-acting,,.and, | ong-acting insulins,,,

anal ogues such aé”ﬁﬁéﬁ??quaﬁﬁ i %btuiafﬁ Aot limited Wences in the natural
am no acid seque ikl i i ; f t of
action and / or @?&I@%ﬁ?ﬁ)’%ﬁb@% df?%%:%ﬁ'r%@?%ﬁ&lﬁﬁ%@ﬂﬁé m m cs of
i nsul i n) i npancteatic beta cellst ahdithereforecadt ag8BRdih, setifethgddlies.altie tpnendryke.
(k) Na-glucose, co-transporter inhibitors which jnhibit the renal

ohbsor | oeEnagEUTaLate sslfoRyRibeds 10 Rmah T BrtnsithErpotEhtuhe 1§ ke,
15 (1) Ayl i j [ ; T b 0 intide,
and the i k%ﬁb ( E§ mga%%ﬁ%ﬁtﬁ%éoﬁ?@eslﬂgtacﬁ g‘s‘@‘\?‘dﬁg}éég&fgﬁgﬂ 'EffeFHtl ke. In
addi ti on t oresuitiinlinspdinireleagentSyitableeexphplesd pulfonyluasadddiude, Bat aneeat nent

ith anti-obesit. t h i st reatic |i i.nhi bitor,
i ch pr everoaroiget SRty el SoPtEE Y bunnE bR, "an”
appetite sugihesiras! addilkenhi bitor of the reuptake of serotonin,

nor epi nephrtne and dopamine in the brain. Oher potential add-on
anti - obHki ty agetir)Megliinidas, abothesiciassmf insulintsatretagogpestthathavegpr essant s

acting through, adrenergi.c 25 n ani ch benzphetam

hennet r az | MECHRST o Atoa G Fopi S e SomAUeaSs SHIEDE:pramples
phenyl pr opagoiagitifid®s incRides Bt BRs nePRAited & fap2Rlifeigant agents acting

t hr ough serotone&glc mechani snms such as qui pazine, fluoxetine, sertraline,

fenfl urani ne, or{(ciégeats whicininedify insuinisestalioprasichan Glupagos-liketRendidenr ough

tnrough i stair ) g e ERERTSrkEse AR bepBB CTP gk B S, ° '
modul at py s) mirhehies) BXehdif asd @lsumireetiey) dnt WigeptytPratéade irhibiteid (BPPY).C
agoni sts and stimul ators of uncoupling protein function; leptin and |leptin

m netics; neur opéhBigdanides whighdeereasendivei@ueess proguction and iagrease the ept or

mmottcs. artPaRa L yHEBSpE U@ bRole HERRE R EE REBRIERIE eI er one
and derivatives §é;thia?@olidtrie!d_l‘d‘nés?mﬁLmn%)ensitizﬁf\b@tjgs(Wtﬁch deereakec steroids
(eg, oxandrol one), and steroidal hornones; 5 gal anin receptor

ant agoni st sPerihesRl insulinyeanistanee hy gahancingthe slfgeis:ofdnsuln atdargat organs ase
i nhibitgys; . t atyl IS4 l k:GC St i i ni sts;
r ocor (1t A RS, Shhchd didsHind Bhictifate (b Mtclih YECENEE ArBRbaR8T. °
corticotr oppmifef#m@cﬁgelxtb_alo‘eoepm@mma l;(PE’@?Qamma)ndhigher‘éasémer egul ?t ed
transcript mnetjcs; cal citonin-gene related peptide mnetics; atty
erd Synt halnearRtioh ch epeCHE MG HTREP RS JPBS oIS ARARIIRS R EPAT: | R5.
CH20S02NHR~ : ; R i n -y e art.
15 Such con%%ﬂ%sg%rgéggtér}gzt?g?@ﬁg nov(g{m%%tﬁ,?“ecgﬁﬁ g'{‘)@ ?ébggﬁﬂpﬁcﬁg@ "E%Otat'? are
hi ghl y ef f exasiglitazone], pinglitdzonet troglitazoneisagliszane (HABVANGFMCE-555)NRTEY,

350- 5o 25 WRURREE ey ES Bl or L F ok a1y BEEens 01 %0
acetic acid , and the like. Additionally, the non-thiazolidinediones also act as
insulin sensitizing drugs, and include, but are not limited to GW2570, and the
like.
(f) Retinoid-X receptor (RXR) modulators, also insulin sensitizing drugs,
30  which include, but are not limited to targretin, 9-cis-retinoic acid, and the like.
(g) Other insulin sensitizing agents include, but are not limited to INS-1,
PTP-1B inhibitors, GSK3 inhibitors, glycogen phosphorylase a inhibitors,
fructose-1,6-bisphosphatase inhibitors, and the like.

3



20 SCHUPSKY, J.J., ORTEGON, M E.) AND VAUGHT J.L. Bioorg. Med. Chem Lett.
1993, 3, 2653-2656; SHANK, R P., GARDOCKI, J.F., VAUGHT) J.L., DAVIS, C. B.,
SCHUPSKY,w0.03/0642RAFFA, R B., DODGSON, S.J., NORTEY, S. O, ptf\R¥éNkdsks B. E.
Epi | epsia 1994, 35, 450-460; MARYANOFF BE, COSTANZO MJ, NORTEY SO, GRECO
MN, SHANK RP, SCHUPSKY JJ, 25 ORTEGON MP, VAUGHT JL. J. Med. Chem 1998,
47, 1315-1343). {(H)edphagipmsidisednkibiorsewbidh@et tdinbébit SipRatglucasidase.

a8 SRS ASE BORYARILRSS o BEPSe. Bus thete BraIranaly Beoun as
 topi ramate gpclifenr HERAYHIALEITE URHIGBSRAl cibbRydrass BRTBILARIERRPY o be

effective as~30 adjunctiv rapy or nonot py I'n treatlng sinple and
conpl ex par bmident'down lnsthemm;eﬁ'leaﬂm’ mlom@dhelmsg@m(hallgledosmpeak es (E
FAUGHT, R A. RElIFE KRAMER, G PLEDGER,

R M KARE M SHIBBIP exaEsips JiUe, bk arenot Trald to gEai508e LM & C.
SACHDEO, R A RElffrsufin inbiuand r@auB%P@ﬁ&t a%ahg;e.mraqée@%.a&ﬁ ol &b, 33

T. A, GLAUSER, 5 | epsia 1999, 4 S5), S71-80; O din.
Phar macoki n@rng-a_camg unsw;nsskmmmmsuhmdndsnwnmwgueﬁe&m @@Ilnfsuhnt he

f nd |
bna sor pur JnaSeueR il rBing birfeRoricad i g naRIS| AR SR sRiuBals ThesE, oo™
the United SiodifRs inEWimPMagthvedastePbisst otaidieh arid srusHypter duRstiodost d.

Despite the fact that topifamate) having the 10 brand name Toponex is
wi del y Harkacléan.it has not been used on an add-on therapy with

Comounds of For (oo heleBSE e FstinBRREE Mok ifeBio B cant 15

activity i n785281, qegiwhq)maéndrmg lie. el ectroshock seizure (MES) test in mce
(SHANK, R P., GARDOCKI VAUGHT, J.L., DAVIS, C.B., SCHUPSKY, J.J.

RAFFA, R B.) DoDSd¥e- gbcysye crerarsporter mhibitars whictvinkdrthegenal Epl | epsi a

were alvo hHENHOn OGN Syt AGERdEE Yo OTA, A RIS 186 50 2o
found tpseffectiy wuh@yon&ﬂs wiitsintiidecuer are ﬁadlﬁntemt@ombmlmtud@mﬁwpsy

(J. NAKAMURA, s AMURA, T. KANDA, A. ISHII, K |SH HARA, T. SERIKAWA, J,.
YAMADA, andth@likeasa Eur. J. Pharmmcol. 1994, 254,. 83-89), and in an

ani mal nodel of Lﬁlﬁgl Epi | epsy Res.
1996, 24, 73- 77)m)3%hﬁg9§rprbé s&/éggnpounﬁ% kﬁave been found

to be effectlvefor malntalnlng vvelght | oss and in the treatnent of
obesity, as disc|osed. in U S. Pat tgn 071, 537 (V\D 9800&30%\. Thakur et
al in W9944581 i additian tq ﬁ@“‘é@@eféﬁa%ﬁﬁr REARICS Bray iRelude t of

ggﬁgghn S o& %}%%ﬁgb or nu#yrﬁ%l%hgﬁlgg torﬁé\ét %@g%@ﬁ%ﬂ@to% (1

) a wher ei nwKichsprévents@hig breaktidwn afd absarptiBn ofidak; BS sioufraatne,edn ned herei n
appetite suppressant and inhibitor of the reuptake of serotonin, norepinephrine

and dopamine in the brain. Other potential add-on anti-obesity agents include,
but are not limited to, appetite-suppressants acting through adrenergic

25 mechanisms such as benzphetamine, phenmetrazine, phentermine,
diethylpropion, mazindol, sibutramine, phenylpropanolamine or, ephedrine;
appetite-suppressant agents acting through serotonergic mechanisms such as
quipazine, fluoxetine, sertraline, fenfluramine, or dexfenfluramine; appetite-
suppressant agents acting through dopamine mechanisms, eg, apomorphine;

30 appetite-suppressant agents acting through histaminergic mechanisms (eg,
histamine mimetics, H3 receptor modulators); enhancers of energy expenditure
such as beta-3 adrenergic agonists and stimulators of uncoupling protein
function; leptin and leptin mimetics; neuropeptide Y antagonists; melanocortin-



when adm nistered in conbination with one or nore anti-di abetic agents, as
5 defined herein, are useful in the treatnent of Type |l D abetes Mellitus
and Syndrwomw2Xe42DETAI LED DESCRI PTI ON OF THE PREFERRED ENB@CIrNshilsesidhe

sul famates of the invention are of the followng formula (1}: 10 X
CH20S02NHR R Rz R4 R3 (1) wherein X is CH2 or oxygen; 15 R~ is hydrogen or
al kyl; and Rz3 aR8,4 Rcepbat rRBdale&)rsnmimimmkmM ag,ams:tg,egiuoagcbmhm al kyl and,

AR AR TR I N T AR
t hyl di I MR O (Il
. V\rrﬁer gl ﬁnEGI gﬁgy%@gﬁg@! P%%B?jr?gé r&)dr)&émté/reg%bgnﬁ éébroghé%nrag)ge I owfar Zi| Kyl

or are 25 atdejd)stermealaeapoilme’@rmlds(eg mxandmion@)ean;ustmomgmbuhenw ri ng 7

R1 hydr o rb
it Pt SRyt TS Romsisy oY kB A buch b8 cligBe NEROMORBIE | ne) udes
Stral ght anghohsABRYASIION fterodatl s BB icSRordRhfHocrdli O and

R~ are of about I to 3 carbons and Inclu methyl, ethyl, iso- propyl and
n- propyl . \Wastagrnists,cHacomtin amagmstsapombebmmamstsom@dalawﬁzﬁrmotelmg fused

to the 6nenpered ont |n| r|n dR5 are defi t he

i kat 1 enyl KoPSR & ceratisireiagifl ot el Gopaist BoRatiitaging-or i a
(1) is that ré@lﬂét@dﬁréﬁs’cﬁ plRiBXNES RarfBnPOgéndFelard ﬁbt@@%%tﬁ!édaﬁé

toget her are methyl enedi oxy groups of the formula (1), wherein R6 and R~
are bottﬂhyfﬁtb/mdbyﬂihaal?kwl dersconbi ne to forma spl ro cycl opentyl or

cycl ohexyl ring, in particular where R6 and R~ are both al kyl such as

met hyl . A second group of conpounds is that wherein Xis CH2 and R4 and RS

are joined to foAauao,bm%ﬁugmgg’;orﬁp@mﬁdgjogrm@ﬂ 15 conpounds of formula
(I'} is that wherein both and \:;\1,5(e hydr ogen The conpounds of fornul a

(1) may be synthesized by the fol g W&r@nﬁjﬁ f hRe?ctloln ofc:lggzﬁl_ltzzohol
€20 e formul a or

of the formula RCH20H with &

Cl SO2NHR~ i n the presence of a base spich,as potassiumt-butoxide or sodium
hydri de at a tenperature of about/~ to'25 C and in a solvent such as
toluene, THF, or dinethylformaniglke whggein Ris a m)maty of the follow ng

formula (111):

has not, however, yet been contemplated in the art.
15
Such compounds are structurally novel antiepileptic compounds that are
highly effective anticonvulsants in animal tests (MARYANOFF, B.E, NORTEY,
S.0., GARDOCKI, J.F., SHANK, R.P. AND DODGSON, S.P. J. Med. Chem.
1987, 30, 880-887; MARYANOFF, B.E., COSTANZO, M.J., SHANK, R.P.,

20 SCHUPSKY, J.J., ORTEGON, M.E., AND VAUGHT J.L. Bioorg. Med. Chem.
Lett. 1993, 3, 2653-2656; SHANK, R.P., GARDOCKI, J.F., VAUGHT, J.L.,
DAVIS, C.B., SCHUPSKY, J.J., RAFFA, R.B., DODGSON, S.J., NORTEY,
S.0., MARYANOFF, B.E. Epilepsia 1994, 35, 450-460; MARYANOFF BE,
COSTANZO MJ, NORTEY SO, GRECO MN, SHANK RP, SCHUPSKY JJ,

25 ORTEGON MP, VAUGHT JL. J. Med. Chem. 1998, 41, 1315-1343). These
¢ompounds are covered by three US Patents: No.4,513,006, No.5,242,942,
and No.5,384,327. One of these compounds 2,3:4,5-bis-O-(1-
methylethylidene)-R-D-fructopyranose sulfamate known as topiramate has
been demonstrated in clinical trials of human epilepsy to be effective as

30  adjunctive therapy or as monotherapy in treating simple and complex partial



XR5 ~R2 2S R4 R3 (ill} (b) Reaction of an al cohol of the fornula RCH20H
with sulfurylchloride of the formula S02ClI2 in the presence of a base such

as triethybagpi®r pyridine at a tenperature of about -4@ct@sdbsdesd N a
solvent s such as diethyl ether or nethylene chloride to produce a

chforosul fate of the fornmula RCH20S02ClI. The chlorosul fate of the fornul a
RCH20S02C1 saizutdseand secamidrihdgénevatiredseiaarese(FAVGHTO BRI WIIBERHZ at a

;2? 3&?? i FB‘?% Nﬁé\?eﬁﬁtsﬁiﬁ%& LB RRALTER, BT PLERER [&6&%&\%&1@?? L ons
1978, 3aos. L RIIEARNE 0 19 AN YACHPER RIG DR TR
Acetoni L111 g yields an arl 4o Ak gt L0e. [ mul A REB0SOINS S deceri bed
by M etiay Eplierain 198830/ AL H IR ER c. YoobBERBin Fermacabiel . <
then r educe§4t @35‘-3%?:%&@ é&ir%ﬂ&vrﬂ;h’%rﬁeféd)fo Frb&tn%“rat'cﬁ é%ﬂ[g?gﬁgpﬁﬁ'ents

catal ytic 15 hydrogefiation, e. a noble netal an eatl ng

wi t h copper withtsiinplenarad soinpéax partiahepikepsy tandradizuréh én patentswjthpirmainal s of

the fornmul a RCH20H may be qbt ai ned co rci.all rr as-known in the art. For
exampl e st 8 POy Benaraied serurs M Brriiede Bet EuBPE AndiaoR efetng R
and R4 and Rﬁ@‘h r i i ai ned by

t he net hod ﬁﬁrgét%gh Brra gﬂ?hﬂgﬁlﬁoﬁ)ﬁptéggesféq%,%é%ﬁ]gg@)gr rgaction of

t he tri bt hiptarid pamerfapomandis widaly RéTkEteddthas aobbeen deeyg da an addonuct ose
at a tenpergture of abqut. 25.C | spl vent _suc al ocar hon, e.g.

net hyl ene ¢ qg?pxagllth@rﬁh@aﬁﬁggggg@tﬁ«pr &e@t"lﬂ ﬂgp%@i@aggleéj@ﬁmﬁ.@ #ydrochl oric
acid or a Lgwh8rofge st such as zinc chloride. The trinethylsilyl enol ether
reaction is described by G L. Larson et al. inJ. Og. Chem 1973, 38,
3935. Further, carboxylic acids and al dehydes of the fornmul ae RCOOH and 30

RCHO may be reduged to c s of the. f | a by st.andar
reduct o techni Goapourdy SRS Wi inGipdad i Bkt SRRNELSagh i un
bor ohydi4 degefiviiyanane trhditichanMaginaineiéstradiick sepiuve IMEB)aBsEindhigey me, THF
or 9 toluené at a tenperature of about 0 to 100 C, e.g. as described by
H. O (SHANK, R.P., GARDOCKI, J.F., VAUGHT, J.L., DAVIS, C.B., SCHUPSKY,

J.J., RAFFA, R.B., DODGSON, S.J., NORTEY, S.0., and MARYANOFF, B.E.,

Epilepsia 1994, 35, 450-460). Subsequent studies revealed that Compounds

of Formula | were also highly effective in the MES test in rats. Topiramate was

20 also found to effectively block seizures in several rodent models of epilepsy (J.

NAKAMURA, S. TAMURA, T. KANDA, A. ISHII, K. ISHIHARA, T. SERIKAWA,

J. YAMADA, and M. SASA, Eur. J. Pharmacol. 1994, 254, 83-89), and in an

animal model of kindled epilepsy (A. WAUQUIER and S. ZHOU, Epilepsy Res.

1996, 24, 73-77).

25
More recently compounds of formula | have been found to be effective
for maintaining weight loss and in the treatment of obesity, as disclosed in U.S.
Patent No. 6,071,537 (WO 9800130). Thakur et al in WO9944581 disclose the
use of topiramate for the treatment of diabetes.
30

DISCLOSURE OF THE INVENTION

It has now been found that compounds of the following formula (1):



House in "Mddern Synthetic Reactions”, 2nd Ed., pages 45 to 744 (1972). The
conpounds of formula | may al so be nade by the process disclosed 5 US

Pat ents: Wo.04wkbdo 006, No. 5,242,942, and No. 5, 384, 327, whipglt/(&0£50840

i ncorporated by reference herein. The conmpounds of formula i include the
various individual isonmers as well as the racemates thereof, e.g., the

various al pha and beta attachnent X0 IC‘é—I I nd above t he pl ane of
ﬂﬁ@éﬁgggri ng. Preferably, the

the drawi ng, of R2, R3, R4

oxygen of the nethyl enedi oxy ‘gro éﬁe attached on the sane side of
the 6-nenbered ring. Anti-diabeti nt's useful for the treatnent of Type
Il diabetes nellitus 15 and Syn 3nclude, but are not limted to,

sul fonylureas, neglitinides, agents which nodify ins )i n secreti on,

bi guani des, thiazolidinedi ones, PPARgamma agonists, Retinoid-X receptor
(RXR) rmdul ators, insulin sensitizing agents al pha | ucosi dase i nhibitors,
insulins, snall mbleeeinlXeisOrorc3HpfanchBl Rh RNR? @Indd%%afecas defineshloeredy
inhibitors, anylin agonists) glucagon antagonists, 20 and the |ike.

Sui t abl e exavhﬂne@rmséwteidlaucemm@t%wﬁh SNE| TUG"@ antirdigbetie ggentse as

tol azam gﬂhé’#hgﬂéuﬂ areiS6ANTih $fe trBhir J?n%t'é?ery 1 B‘?éBétéQﬁ%eu iR apl! ni de.
met form azone pioglitazone, tTrogli zone I'sa azone (known
as 25 MOC 53§'hdrc2né2( [ (2R) - 4 hexyl 3, 4-di hydro 3- 0x0-2H 1, 4- benzoxazi n- 2
yl ] et hoxy] - benzene acetic acid, GA2570, targretin, 9-cis-retinoic acid,
ascarbose, mglitol, L-783281, TE-17411, T-1095, BAY- 279955, phlorizen,
pram i ntide, reqyi_:-pArLaE‘[s

i ntermedi at e- ac '
anal ogues, acet oﬁ'elea;ulfdmaté’@obtifeanvemﬂorgauebmfrtherfowtmnngIfwmulatﬂ)de

glymdine) linogliride, palnoxirate, zopolrestat; etoformn, gllicalzide,

gl ypi nah®de, and the Iike. 10 In addition to antidi abeti Cc agents,

add-on therapeutic agents may in sie anti - obesi ty,agents such as orli st at,
si butram ne, nazi ndol, benz ' Eé‘i‘g@ﬁ@@mHﬁie phent er i ne,

di et hyl propi on, mazi ndol, bu N Phenyl propanol ani ne, ephedri ne,

qui pazi ne, ffuoxetine, sertralin enfRUr ami ne, 5 dexfenfl uram ne,

aponor phi ne, Exendi n, dehydroepia s erone, etiochol andi one,

t est ost erone, oxandrol one, and I?he | ifke. I'n addition, (Dherapies may al so

i ncl ude add-on treatnent with anti-hypertensive agents andl or hypolipidemc

~insulin

agents. 10 As used herein, the terns "Syndrone X', "Metabolic Syndrone" and
"Metabolic Syndrgrgin shall nean a disorder that presents risk factors for
t he devel opment of Type Il diabetes nellitus and cardi ovascul ar di sease and

i s characterizedXdg GChigorionygesi st ance and hyperinsulinem a and may be

accorrpanl ed by oneg re of low ng : (a) glucose intolerance,
(b) Typelds 117 di %)é? B¥ TOgENRF 4 lﬂg ?ﬁdﬂ (d) hypertension and (e) obesity.

The ability of t iy N i Wit h
an anti-di abeti clﬁgg%%[ﬁt%ﬁéj %} %@%b?emgﬂ@@ga@rﬁ%ggagﬂ%%&d{r orr)é Xis
20 based onid Bff Rl ROIMaYHR Sikese foups joined to form a benzene ring and,

when X is oxygen, R2 and R3 and/or R* and RS together may be a

methylenedioxy group of the following formuia (11):
20

re_ O3

O/g (i)

wherein
Re and R are the same or different and are hydrogen, lower alkyl or are

25 alkyl and are joined to form a cyclopentyl or cyclohexyl ring.

7



EXAMPLE 1 Case Study(PT #2 ES1 The patient was a 59 year old female with a
6 year history of Type Il 25 diabetes. For the past four years the patient

was bei ngwor@asedow th insulin {70130). At the start of tpeghBnkosigti ent's
wei ght was 236 |bs) neasured chol esterol was 316 ngldl and neasured gl ucose
was 166 ng/dl. The patient was started on Topiramate for treatnent of

sei zures and tit Ratiagdrticinar isthyalrogen orélker of2abouttiite 4éarboas) suohtas t he
patient indicated that her blood sugar had 30 inproved significantly to
wher e she wasethyi athvi Bedisesprapyl.| Ayl breeghouthis specifinatiemincludesi r amat e

d [ t 00 Db d. ' ' i ght
wes 2251 bs SHAOTAG KL RETRL B8 2tk AR ror e R 5t R 8 R A

I . indl : h
measur od bl ShAeRGEe3 EahSns Rtk fg@ﬁ* égé‘@ﬂa'ﬁg‘i%@ﬁksé’"ﬁ Miold. . O
> [ $y WVierdXd Raannk RS bedyeembibBtodonin dadtenzghel ringEdssPitd e 6- Ca
g’[ 5\(;;/Olés~{PT#3) T?}g%l%i ent. was a_, 76 year gl d mal e nv?t h r:in 5 year hi st orysgf
Type |1 di apwreberedtXcaataifing rings i.e+ & andiks agdefined hiathe alkatignylogreypl ~ day

A ucotrol (glipjzide,,a sulfonylurea) and wei ghed 293 I bs. The patient was
titrated on‘ﬁdﬁ%gﬂi@iﬁo 50 ng | day. After 1 nonth of treatnent, patient

reported that 10 honme neasured bl ood sugars had dropped from a basel i ne of
3p0 ngldl to neasured blood sugars of 140 ng/dl. After 2 nonths, the
patient indicated pardicalge gnoupoadf cangpoundsvef forroalag()-is 40atrmherieiraXds wei ght

|l oss t0,272 I bs. EXANMPLE 3 1 se d PT. #5 CL h at.ient was a 69
year of ¥ rmPEGEn ARANCRTRE gP AT 3 B AP shagier af inglVigRedioky s
tient' ' I ; 9 309
ol i pati ChifeoApIEEA WHBroin e <% dfthtn fychain Somha] 8 2omtfite c o0
ng tabl et sl ¢aforfrda 5piRb @y8lobBntyler I@Iilé)gd ridg ! inQiticlar ¥here RPAnaR7edrBOON
and 1 tablett at night, "for a'total of 2000 ngy/day), D aBeta (gl yburide) at
atléo ngy 'It:) whoth alkgleguctt s mectimﬂ. ZOsecgindlagrbupmxﬂca&mh?S hds@s_tmc?yl\/\ill'tggeiur)/éés a’; 200
ay . Patjent S st ed on topiramate at .rn N ay) .
ggti e%t i nd %@a\%ﬁﬁnd %B'E?@U\?Qr fREP @ benzeng rlf&tg%?h'.rd ﬁffé{pr%frran?e d)c/)sage

vas abi 55+ o CoTBRUesE obfartle 5 Pt WHeFa ko e APUTS: dieferdgnty 55" hont ne

patient's weight was 190 Ibs with bl ood sugars controlled on 100 ng
topiramate in the norning, 200 ng topiramate at night (Total of 300ny/day),
Di aBeta at 10 ngTheicompowwls efridrnRaladl)imanbe 3yothesizedday thediallow®@ EXAMPLE 4
Case Study %e(tﬁgdg% VD)

(a)  Reaction of an alcohol of the formula RCH20H with a

20 chlorosuifamate of the formula CISO2NH2 or CISO2NHR! in the presence of a

base such as potassium {-butoxide or sodium hydride at a temperature of about
-20° to 25° C and in a solvent such as toluene, THF, or dimethylformamide
wherein R is a moiety of the following formula (lll):

25 R R

(b)  Reaction of an alcohol of the formula RCH20H with
sulfurylchloride of the formula SO2Cl2 in the presence of a base such as

triethylamine or pyridine at a temperature of about -40° to 25° C in a solvent

8



The patient was a 62 year old female, with a history of el evated bl ood
sugars and a weight of 188 Ibs. At the tine of initial treatnent, patient's
bl ood 12 woo2adgao was 426 ng/dl. Patient was started on tRRGRTRESE
titrated to 100 ng once a day. The patient was al so prescri bed@)Ar‘rar?/I
(glimepiride). After 3 nonths, patient's blood sugar averaged in the upper
100s, | ab ssuyelr as distbylretdernor mathyieyiaithledde ke pragucke aachidrdsulfgtalof the
triglycerides a | and 5 HgbhA1 C at 6.7 % After one year,

t opi ramat e g’é@‘&&e%@%&@sed to 200 ng / day with | ab nmeasured bl ood
sugars at 141 ng/dl, cholesterol at 200 ngldl and triglycerides at 500
~nmgldl. Patient weighed 160 |Ibs. Patient was able to stop taking the Amaryl

due to inproved Fhgzhitarosiifadé of PueformuizpROIGSObOImayeihghtbd rskted
topiramate was decreased to 100 ng / day. After 21 nonths, 10 patient's

* wei ght vias With anaming ofdtie doraula RIBHE at@piemparative of abot 40° 125 e dr ar ed

gl ucose was 1115 /dl, crégtlﬁsterol _$§s measur_e,ii at 238 ng/dl, trriﬁglgceri des
at 106 ngl afolu@nt as medhylene chlprigh or AGIRNIELS, 0 IOIYRB @ ¢IBPOYHEOL al
adm ni strat o} i : F hAtd 1 |, d+ o gent
consi stent| {;1091?‘#8{ g&eﬁ%ﬁ%@?ﬁ&"@#@a@t@é%&% ggse?({abse@rr%* Iri 1trtéjlgéﬁl %g udi ng
bl ood gl ucoalkein éyrabsgroat edl. MIRYI3866N (Hgb Al C), and triglyceride |evels.

Thus, for treating Type |l diabetes nellitus or Syndrone X, a conmpound 20
of formula | in conmbination with an anti-di abetic agent or agents may be

enpl oyefh conpri siNg agEhRfi i fr. a558) d of

for mul afq in the(cpangggg?l@tgf}th%%ﬂ@%ggoﬁgrﬁgc g‘?ce o?et\&nft%e gﬁ?%‘i z;ﬂr?g

repeat ed dosgsh 8¢ sbbanfatidedh alriiventagen tasaheth@isnescrabriddor apstahitaial |y
effective dos&g The therapeutically effective dosage for anti-diabetic,

anti - hyper t W@ s\epil aridosulfaip ob the faremia RedtPs 02N pe deecitadPMray be
Gut del | nes. ArgayAta it 26R8ngdop .St 1Bzb fadt. pREGE okl fRen Cosa0e
"t herapeut i Fe%idcédQéfae@dmy@mpmfhujamﬁmeﬁémwaérﬁy@*ogl@h Wéétwﬁ_@orrpounds

or pharmaceutical 30 agents that elicits the biological or nedrcina
responsts i nhydrogesatiors g .ewith anmobid metaltantaH2tandly heatingi widh sopgdrt mbtal a
researcher, veterinarian, nedical doctor or other clinician, which includes
al | evi at i onincd selventsugiht asralhandle di sease or di sorder being treated. 93
Wherein the present invention is directed to the admnistration of a

conbi nati on of one or nore anticonvul sant derivatives and one or nore anti

di abetic or ot heThgkeirling Mateiisialof Aee formuld RCHSORIhaY ¥ obtaineact i ve nmount ”
shall 5 nean that anmount of the conbination of agents taken together so

t hat t he cootrnmedciaily ecasd&hbwintin théartddiresadniple] stgiting materiaigiotineal
respons For exa t.he thera  ca ef.fective.anmount ..of, copbi nati on
{ her apyRtorrmaie giip e SARdY. SR A8 Re AR Idenafs iRt

anti - di abet FTEY H{eﬁﬁb ogn i ) and
t he anount %@h%&'ﬁﬁ‘éﬁgm ﬂqéé{a%%gﬁc agg)m&{ at vﬁigﬂﬁf gkgﬂéqyogg?ﬁiyp ﬂ%&'
sequent i al | Rebal870,a 4; 35orimdreatiien of tHeatrimethylsitylapebethenlof w RFCERT I ve.
Further, it will be recognized by one skilled in the art that in the case

of colrrbi ngt kefane os aigshya@e: withfrug a@éatteamargtmpélabwwfa"n@uima selyenh t he
of "the.ant: Sen.p BRI, €4 mBRyRHERHBAS In b Reslnts by BH6E abif® 2o

t ge_r apezs i cs\deafhpemchmic ath¢ bearLewis Aelcesigt as pinerdhieidd.sThérected to the
adnini stration of a
trimethylsilyl enol ether reaction is described by G. L. Larson et al. in J. Org.

Chem. 1973, 38, 3935.

Further, carboxylic acids and aldehydes of the formulae RCOOH and
30 RCHO may be reduced to compounds of the formula RCH,OH by standard
reduction techniques, e.g. reaction with lithium aluminum hydride, sodium
borohydride or borane-THF complex in an inert solvent such a diglyme, THF or

9



conbi nati on, the conpounds may be co-adm ni stered by any suitabl e neans,

si mul taneously, sequentially or in a single pharmaceutical conposition.
Where 20 wbhaeezpounds are admi ni stered separately, the npgparsepiosdpsages
of each conpound given per day, may not necessarily be the sane, e.g. where
one conpound nmay have a greater duration of activity, and will therefore,
be adni ni st oleené¢ ata témeeratatd ¢f atlxiut Mdo AOOH QY eds)asodedaibed by KHIQ. and t he

anti -di abet{c agents) ,may._.be adnm ni st.ered vi he sa r,qiff nt routes
o hami ni st HRLEE HheCEY SHRRTC Faactipts mapd by Padke fndd 40§ her | ¢
agents) may be adm nistered via the same or different routes of

adm ni stration. Suitable exanples of nmethods of adm nistration are orally,

i nt ra?/enogs (idv_) Therconspaiss erfol(mlml)a,l raayiakmtﬂmnmdeduetl*@(pr@sessddisompgdnds
T ted To MEPHRTs 0% 85y 006 d s A o2 g o B S8 G0 ke Peurar

i ntrat hecal jndoRbdrafdFb§ FefatendehdraPi nal andl or peri-spinal routes of
adm nistration by delivery via intracranial or intravertebral needles 14

and/ or catheters with or wi thout punp devices. The conpounds) of formula

{I') and the anti =di abetic agent.s .be adm ni stered acecordin 0

si mul t aneous or ?&Pﬁi\éq r‘QJP@‘ﬁgx '%ﬁg?%@%g%oﬁmgfvﬁl@] éﬁﬂrg‘?’fsrﬁ% during
the course QklitdeshthacamutesCinBeatT 801, theVaridLY iafltth afd BeROAiadHPhétRts, S

Opti mal dosages to be administered may be readily determ ned by those

ski | | edl@ n t.&e bglaw aad @baveithe plapesfithe diawings of Bal Ri, RicansbBhandBed; t he

node of administration, the strength of th reparati on and t he advancenent

of the di scHREREIRENG:Prare S iis Gry0arhor RYTBTYRNeshaxy GiotR (Hhare

par ti cul ar - gRLfHH of fd'alr idE Bf b cmdhbshartiggl i ent' s sex, age, veight,
adm S

diet, tine o nistration and concom t ant ases, will result in the
need to adjust dosages. As used herein, the term"conposition"” is intended

t t i Si h i fied j di in the,
Lo encomass o PGSR LS 1Al 0% SRSk Sl PEeS LS 0 e
indirecidy, ghf ﬂ%ﬁ%bgé‘gi]cﬂw%, St éf@n?ﬂ@ﬁi’téd & shﬁSﬁﬁG#%%},}ﬁwédﬁtiﬁiﬁ%s?pec' fied

amounts.” To prepare th armaceut | ca )NPOSi'tions o I's 1nvention) one
or nore sul agemsfisevhichpeaditysinstlirf secratian,(bijuanides, thiazatidingdiodes xRBAR-t h a 20

pharmaceutical carrier accordi to con Lonal pharnaceuti cal. conpoundi ng
Pechn ques. Samnenagafiste Faiapid % reCasiar 3R et RS SREBuThG on « ne
form of prepgerisi QPhACGILESSIdASY inhibioPs, ShE@INsOBmaf rlelechileVmintits OF irisulin,
injectable fornulations will be prepared using approlprl ate sol ubilizing

u

agents. A uliatgltesse ooriamspoereainhibitons; amyin ageristsnglusagen antagoniats,

i ngredi%gt. Tg@iz)’%ﬁgate is 25 currently available for oral admnistration in
round t4abl efd M8 ni ng 25 ng, 100 ng or 200 ng of active agent. The

tabl ets contain sonme or all of the follow ng inactive ingredients: |actose
hydrous, pregel atinized starch, mcrocrystalline cellul ose, sodium starch
gl ycol ate, magneSuiiablerexanples opaniidiahetigagants nglucie. shiarBsopamjde.oxypr opyl

nmet hyl cel | u Lt and I OX1 . 0ol : ; thetic iron
oxi de, and {6)3 ysntq)'rrd a@b@g}rﬁ%’ﬁlﬁrﬁ%’gﬁﬁgg&g’ ﬁgﬁ‘seﬁgé%@g%@@? ’eaches the
princi pl es nfetfomin resightazong gpibglkitazone,ttroglitaumes saglitizodedkiown tadge pur pose
of illustration, it will be 15 . .
25 MCC-555), 2-[2-[(2R)-4-hexyl-3,4-dihydro-3-oxo-2H-1,4-benzoxazin-2-
yllethoxy]-benzene acetic acid, GW2570, targretin, 9-cis-retinoic acid,
ascarbose, miglitol, L-783281, TE-17411, T-1095, BAY-279955, phlorizen,
pramlintide, regular-acting insulin, short-acting insulin, intermediate-acting
insulin, long-acting insulin, inhaled insulin, insulin analogues, acetohexamide,
30 buformin, glibornuride, glyhexamide, glymidine, linogliride, palmoxirate,

zopolrestat; etoformin, gllicalzide, glypinamide, and the like.

10



understood that the practice of the invention enconpasses all of the usual
vari ations, adaptations and/or nodifications as cone within the scope of

t he fol | omongoeken s and their equival ents. 16 What i spcraisoBshsis: 1. A
met hod for treating Type Il diabetes nmellitus in manmals afflicted with
such condition conprising admnistering to said mammal a therapeutically

ef f ecti ve anount Inoddditiom bpantidiabétic ageritsy add-anithetapediio 8g2NidRPaR indi2dd R4
Rs (1) whereir s CH2 or oxygen:. R i.s .hydrogen or,6 alkyl; and 10 Rz, R3,
R andl Ro. apBORERBEABENISH LA YRt SIOYERRIN S MRAT ISl PHREREIS. i R
and R5 may QRe Eﬁaﬁga,r gH&%ehﬁirfée@iétIWIfJpr'iBrﬁ REAREHE sibufranding, when X is
oxygen, R2 and R3 andlor R4 and R5 together may be a met hyl enedi oxy group

of the foll phemgpiopamolamine) ¢pherBin®, AuipazReDHupXetinasserichlmeRienfhuaminear e
the sane_or different. and are dragen,.. | oper .al kyl or are alkyl and are
. Joined th 1 FHeaTUGENBRcRgNSmRLS, FEeEi Bey AR andBsBr oA on w th a
t her apeut i cafibohddridiche, BsRBRItBhe OdxaMdiPolBhe MBME@ theDlikRNt I SRS, tRedpReY - 2.
The nmethod of claim1 wherein the conpound of formula I is topiramate. 3.
The net hod ofaydise inclydevadd-endragimenhwith @adithypartepsivef agants andm@sunt of 25
t he conmpound of. formula | .is fromabout 32 to 512 ng. 4. The nethod of
claim1l, MSY%(?IW'(f%'Ctm%eut ically effective anbunt of the conpound of

formula | is of fromabout 16 to 256 ng once or twice daily. 17 5. The
nethod of Caiml1l wherein the anti-di.abetic agent is selected fromthe

group cbhsi sti ngAsfusgdgrebnihaiesas “gynawime Xni ‘ddstabaliagendromeia nodi fy

prol i or at oepPals SYRUEAENC 3hal ek Sectb el R BssHERER Eid o ne.
receptor (R¥&eloptiehtbPTypall didisates melktas iahdziardiosgsdlar digease and is
al pha- gl ucosi dase inhibitor, an_insulin, a small nolecule m mcs of

insulin, Nachargrigrized hyonsulimeasistaage anthypednsulisemiaandmaybsi sts and a
gl ucagon angag0R) Slied by one or more of the following : (a) glucose intolerance, (b)Type
15 |l diabetes, (c)dyslipidemia, (d) hypertension and (e) obesity.

The ability of the compounds of formula | administered in combination
with an anti-diabetic agent to treat Type Il diabetes mellitus and Syndrome X is
20 based on the following case studies.

EXAMPLE 1
Case Study A (PT #2 ES)
The patient was a 59 year old female with a 6 year history of Type Il
25 diabetes. For the past four years the patient was being treated with insulin
(70/30). At the start of treatment patient’'s weight was 236 Ibs, measured
cholesterol was 316 mg/dl and measured glucose was 166 mg/dl. The patient
was started on Topiramate for treatment of seizures and titrated to 75 mg a
day. After 2 months of treatment, the patient indicated that her blood sugar had
30 improved significantly to where she was using the insulin less often. After 11
months, topiramate dosage was increased to 200 mg b.i.d. After one year, the
patient’s weight was 225 Ibs and Hbg A1C was 6.94 %. After 16 months,
patient’s fasting glucose was 89 mg/dl. After 18 months, patients indicated that

1"



10 6. The nmethod of Caim1l wherein the anti-diabetic agent is selected
fromthe group consisting of netformn, a sulfonylureas, a

t hi azol i dvoadienes and insulin. 7. A nmethod of treating Spagn@pBsessd | nsulin
Resi stance Syndrome, 15 Metabolic Syndronme, or Metabolic Syndrone X) in
manmal s afflicted with such condition conprising admnistering to said
mamal a t hehaape measairéy biefodesiigare wene cansistendly desspthand! 20f mgfdi, Wwheraasa 1: X

or al Kyl arRIGHSUSKEPIOR Sy anGed beRastTsdA0R BB on o 1 ower ol byl

and, when X is CH2, R4 and R5 may be al kene groups joined to forma benzene
ring and, when X is oxygen) R2 and R3 and/or R4 and R5 together may be a 25
met hyl enedi oxy group of the foll owi ngeXAMPLER (11): R6 OR (Il) wherein 18

R6 and R~ are the sane or differe a r% gen, |lower alkyl or are
- al kyl and are joined to forma cyg@MI ohexyl ring; in
conbi nation w th ghd Bﬁl"é}ﬂ%ﬁs §¢B'¢éa‘?%ﬁcﬁﬁia'lé’ﬂntﬁ@%bapﬁrsﬂﬂg RTygeNE
anti-diabetic agent. 5 8. The net’hod claim8 erein e corrpound of

formula | i diabgiesafdtthe smrt crht@eafmertb,opairen& wasrtakingwitemgi /rdayr@lucotrol

th t ffect i f. f bout
50Tt e12 maoliltens SRR dns elblEn 2T GHo T bR patRhr M8 thratdd har 5"
effective argp r%m@fedeAﬂéri@ﬁdﬁih@f ltreraﬁn@iﬁt braﬂahﬁ%@bheaﬁhéro 256 ngy
once or tw ce dail net Claim 8 wherein the anti-di abetic

agent §Ose|r§nn@meésalnedbqudes@a5@ pad ewieppad figmaa baseling @frgﬂmmgédl ta

e i nanpan S B Bt TR UPbRE: ARG 2750 Thn e BasoP Rk lic,.”
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The patient was a 69 year old male with an 8 year history of diabetes.

Prior to treatment, patient's weight was 201 Ibs, Hgb A1C was 9.3 % and blood
sugar was 309 mg/dl. Patient was taking Glucophage (metformin
hydrochioride) at four 500 mg tablets/day (2 tablets in the morning, 1 tablet in

20 .the afternoon and 1 tablett at night, for a total of 2000 mg/day), DiaBeta
(glyburide) at at 10 mg twice a day (total of 20 mg/day) and Rezulin
(troglitazone) at 200 mg/day . Patient was started on topiramate at 75 mg b.i.d
(150 mg/day). Patient indicated that blood sugars were “doing better”.
Topiramate dosage was increased to 150 mg b.i.d (300 mg/day). at which time

25 the patient was able to stop Glucophage due to improved sugar control. After
15 months patient’s weight was 190 Ibs with blood sugars controlled on 100 mg
topiramate in the morning, 200 mg topiramate at night (Total of 300mg/day),
DiaBeta at 10 mg twice a day and Rezulin at 200 mg once a day.

30 EXAMPLE 4
Case Study D (PT #6 WD)

The patient was a 62 year old female, with a history of elevated blood
sugars and a weight of 188 Ibs. At the time of initial treatment, patient’s blood
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As used herein, unless otherwise noted, the term “therapeutically
effective amount”, means that amount of active compounds or pharmaceutical
30 agents that elicits the biological or medicinal response in a tissue system,

animal or human that is being sought by a researcher, veterinarian, medical

doctor or other clinician, which includes alleviation of the symptoms of the

disease or disorder being treated.
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1500 O it of i PR e R B OB
S109%VE () -" ldiahetid or SthevBalmacdlogivll 4gents, “therapeutically effective mount” shall
5 mean that amount of the combination of agents taken together so that the
combined effect elicits the desired biological or medicinal response. For
example, the therapeutically effective amount of combination therapy
comprising administration of a compound of formula (l) and an anti-diabetic
agent would be the amount of the compound of formula (I) and the amount of
10 the anti-diabetic agent that when taken together or sequentially have a
combined effect that is therapeutically effective. Further, it will be recognized
by one skilled in the art that in the case of combination therapy with a
therapeutically effective amount, as in the example above, the amount of the
compound of formula (I} and/or the amount of the anti-diabetic agent
15 individually may or may not be therapeutically effective.

Wherein the present invention is directed to the administration of a
combination, the compounds may be co-administered by any suitable means,
simultaneously, sequentially or in a single pharmaceutical composition. Where

20 the compounds are administered separately, the number of dosages of each
compound given per day, may not necessarily be the same, e.g. where one
compound may have a greater duration of activity, and will therefore, be

administered less frequently.

25 The compound(s) of formula (I) and the anti-diabetic agent(s) may be
administered via the same or different routes of administration. The
compound(s) of formula (l) and the anti-diabetic agent(s) may be administered
via the same or different routes of administration. Suitable examples of methods
of administration are orally, intravenous (iv), intramuscular (im), and subcutaneous

30 (sc). Compounds may also be administrated directly to the nervous system
including, but not limited to the intracerebral, intraventricular,
intracerebroventricular, intrathecal, intracisternal, intraspinal and/or peri-spinal
routes of administration by delivery via intracranial or intravertebral needles
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disease condition. In addition, factors associated with the particular patient being

10 treated, including patient's sex, age, weight, diet, time of administration and
concomitant diseases, will resuit in the need to adjust dosages.

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

To prepare the pharmaceutical compositions of this invention, one or

more sulfamate compounds of formula (1) are intimately admixed with a

20 pharmaceutical carrier according to conventional pharmaceutical compounding
techniques, which carrier may take a wide variety of forms depending on the
form of preparation desired for administration, e.g., i.v. sterile injectable
formulations will be prepared using appropriate solubilizing agents. A unit dose
would contain about 15 to 200 mg of the active ingredient. Topiramate is

25 currently available for oral administration in round tablets containing 25 mg, 100
mg or 200 mg of active agent. The tablets contain some or all of the following
inactive ingredients: lactose hydrous, pregelatinized starch, microcrystalline
cellulose, sodium starch glycolate, magnesium stearate, purified water,
carnauba wax, hydroxypropyl methyicellulose, titanium dioxide, polyethylene

30 glycol, synthetic iron oxide, and polysorbate 80.

While the foregoing specification teaches the principles of the present
invention, with examples provided for the purpose of illustration, it will be
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wherein
X is CH2 or oxygen;

R1 is hydrogen or alkyl; and
10 R?, R3, R4 and RS are independently 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 oxygen, R?2 and R? and/or R* and R5 together may be a
methylenedioxy group of the following formula (ll):

R 038

7
15 R O/g (1)
wherein
Ré 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;
in combination with a therapeutically effective amount of one or more
20 anti-diabetic agent.

2. The method of claim 1 wherein the compound of formula | is topiramate.

3. The method of claim 1, wherein the therapeutically effective amount of
25 the compound of formula I is from about 32 to 512 mg.

4. The method of claim 1, wherein the therapeutically effective amount of
the compound of formula | is of from about 16 to 256 mg once or twice daily.
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10 6. The method of Claim 1 wherein the anti-diabetic agent is selected from
the group consisting of metformin, a sulfonylureas, a thiazolidinediones and
insulin.

7. A method of treating Syndrome X (Insulin Resistance Syndrome,

15 Metabolic Syndrome, or Metabolic Syndrome X) in mammals afflicted with such
condition comprising administering to said mammal a therapeutically effective
amount of a compound of the formula I:

X CH,OSO,NHR'

R* R (1
wherein
20 X is CH2 or oxygen;
R! is hydrogen or alkyl; and
R2, R3, R4 and R® are independently hydrogen or lower alkyl and, when X
is CH2, R4 and R5 may be alkene groups joined to form a benzene ring and,
when X is oxygen, R2 and R3 and/or R4 and RS together may be a

25 methylenedioxy group of the following formula (l1):
O— g

R6
R7><
wherein
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insulin secretion, a biguanide, a thiazolidinedione, a peroxisome proliferator-
activated receptor-gamma agonist (PPAR-gamma), a Retinoid-X receptor
(RXR) modulator, an insulin sensitizing agent, an alpha-glucosidase inhibitor,
an insulin, a small molecule mimics of insulin, Na a-glucose co-transporter
20 inhibitor, an amylin agonists and a glucagon antagonist.

12.  The method of Claim 1 wherein the anti-diabetic agent is selected from
the group consisting of metformin, a sulfonylureas, a thiazolidinediones and
insulin.
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