USE OF BENZO FUSED HETEROCYCLE SULFAM DE DERI VATI VES FOR LOWNERI NG

LI PI DS AND LOWERI NG BLOOD GLUCOSE LEVELS CROSS REFERENCE TO RELATED
APPLI CATI G 200t bss@ppl i cation clainms the benefit of Upcyus2nns/osssrr
Provi si onal Application 60/751,677, filed on Decenber:19, 2005, i ch
is incorporated by reference herein in its entirety. FIELD OF THE

| N\VENTI ON  10The present invention is toted to the use of benzo-fused
het er ocycl e sﬁ%ﬁF&EN?&FUaEPm ERGCYCLESULTAMIPE DERIVATIVES FRB bl ood
gl ucose |l evel s, iLOWERINTLIPIDS ANDLOWERING BLOOPELUCOSE/BEydLs di abet es
mellitis, metabolic syndrome, hyperglycem a and rel ated di sorders.
15BACKGROUND OF THE | NVENTION . Diabetes nellitus is a nedical term

for the presence of el e:HO85 BEFERENTCEITOSIELAPEDPPLIBATHORE abet es

ei ther donz:t prod j 5 . ol &t dnsul .n_or do not
respond tosi nsul i ﬁﬁ%réggﬁ#béﬂ%la’ﬁ'%%%gﬁ%m' %‘pﬁréﬁs'%qaﬁg%%'gaqoﬁ t he

bl ood. The no8¥7%GP57uilen of Beasrofer dP.29E68.aichds Mpgreoratedibalseferesse once
referred to 2Qe@g iaddipset  di abetes or non-i'nsulin dependent

di abetes (NIDDM), which may account for >90% of diabeteiin adults.
However, as the younger popul ati on becones increasingly overwei ght or

obese, Type 2 diabetes is becEMPOATHE INVEMAIORNt in teens and

children. ,Pi abete al.so refer Lo st,ation di abetes, Type 1

di abet es 3? aut oi ﬁﬁ%f\%e%"gﬁgﬁ i d'{ﬁ?&egﬁ? eL?Sngé%n 0'2%33? E?/%WF%EG 25

onset di abet esultamilietdepeatived fop lodietineipéts, lowkrig bleidatucesk lpwelas

| at ent - aut oi ol j ; 1 t occur
W@viﬁ %hﬁ%din?gl?g%%}h§gc e Ia i es%?\ﬁg, fetaf &%

because of poor di ) k ysical activity (e.qg.,
sedentary | if 85dans hyrpselwremia ang iglefedilsorderf-ury to . the pancreas,
drug (e.g.., AIDS therapies) or chemcal (e.g., steroid) exposure or

di sease (q g., cystic fi br%@@éﬁ%—g&mi ng's syndrone).

Two 30 raré types of . geneti , betes are terned

mat urity-onset .di dlisdtetss ndllitethie ayoadivgl teMODYJheqrebeateyiekabted blabét es
lugose. , Peppl ?ﬁgﬁdfabet‘éé @Pﬁ} ?@Strﬁgédukﬁ %%llx\l)»n, E)rgdtg:e rtr%OI e

(non-insul i n-dependent etes el S 0 . t abolic

di sorder i nvoins¥lingr dp spegeroaditaisdin, gpulitngde thedubthist Piaicasrintis ul i n
resi stance, glaldo&.mm@s’t, Gbrﬁf-l?_ﬂﬁ kdrﬁaﬁ H@ﬂaes't ia\m,bé/% Pi_ﬁ?ét&ﬁ‘ oﬁb’eﬁﬁen‘ég cknelys,
nerves, a ood vessel's. Type i abet e al l.y_devel ops
e 2 ol Blloods RS dtetener Roafth iR HslestHiE M Ry G, P
inability to eedoentdort:y8sf cfuldbetss dnadutnstidwayel, ab theryoanger nsmlraitinn
secretion) or Ll Wée{slngy oﬁ:QrvfeL?%F&rtobg@é, ﬁ‘y;;ésfdihﬁb?ég it Beddnfiid Mb@Nce to
insulin action 1n targe ans and tissues). Mure particularly,
patients suff eievalgntin wsm}gchﬂﬁrem Risketles Mgk plsp fRY tpgedationple| at i ve
insulin dff It Cidi?gé%&s, T b@?} diageteia a:; édﬁﬁ@%uﬁ@&iﬁﬁlﬁéﬁ onrﬁd tﬁﬁaﬁ’éd 'tm@sﬂlmanué e;/ﬁl s
are normal__to i i h absolute ternms, altho ey .are | ower an
oY e ot oa 2Por OfLdnBRles SuFVR hakdehftnas R Pes E Rl fm (o0
| | di'abet es ndkbétesin ddsltcirdnidt. dliabetss nay dohar beckusewi papr dietaty adlits si gns
or synptons: i : t ARk, A or
hyper gl yceni aﬁgﬁ%%{ @éﬁ?ﬁég%‘g‘\’%@ "idsgg%anagj e%&l’égg?@%ﬁagl aﬁah%ﬁ%rﬁl&c

m crovascul ar, ePapoaps idts (Peh HieBiEkrapies) @chadisat (. SW@M)F‘%_B%TW and
neuropat hy; apgisees @ gssydtiafibréETlowe dindPatae, TLShings syhdpa¥d)i Phddem a
and hypertensi on whi ch can ?%gsdto.bl I radqgess, e}nd-%tn%e. rena

di sease, [¥nb ARPRERPI e‘éﬁf&f B4ding 19 99PRPSE A IPEIRY HOEIEIShe X,

al so terned | dabdtesoiftes yanafoDSYy aclt aippice] HRS)tes ivblimb (ADM). Syndr one, or
Met abolic Syndronme X, i-s a disorder that presents risk factors for




t he devel opnment of Type Il diabetes nellitus and cardi ovaecul ar
di sease including glucose intol erance, hyperinsulinema and Insulin

resi st ancewohy@®bioss gl yceriderriia, hypertension and olR&idstershar7 -
The diagnosis of Type || diabetes' nellitus includes assessnent of

synptons and measurenent of glucose in the urine and bl ood. Bl ood
glucose level determ nation is necessary' for an accurate diagnosis.
More speci fical | y Typé Hsitabeigs biletibus (girdosiie-degandentdistbetesimeditisen i s a

st andar d apprﬂ%eggqnat%é%iich@éﬁﬁt\!ﬁﬁvojvﬁa%é?é 'latn% ms‘; LRLARRE test

(OGIT) is consi sensitive t ood | ucose
| evel . Type | pndiingyistresistarse; andjeng-igmaeaprlications inkplving thesyes. dtgneys,

oral sgl ucose hLghes ang ﬁloBéHs)seisTmﬂae@FH Jbe&éammma@u@aw developeindi agnosi s
of Type |1 diabetes

aI th not ssa for
Che o aghos s agfingpa fande i kil AR deetkgas e bR NG 8 88 v
112(5) : 665- 74 gitfley peffideddirsnit (abncwbial ingulis sedbetionserota ifddilitydo effestivelc . |

Mar ch 2000). - The. 0017, f t
be'[; cell’ )sec Fa‘feé‘ﬁéjjﬁf %’S X@to "?%mﬁgcstgﬁ nltg%%{nlgp?r% anH%Q&fvﬁ)a 't&?m ps in
t he di agnosi s pefictigihe patlentsisafiesingdrop TmpHludzabgteaﬁw"waau%|r%ﬁfvef t he

severity or pt f Y
Cobel | i é n Er%g{:rfée?*cﬁﬂcyptTgEhg Ongih%ge?‘ é?le(\@ ﬂasmﬁﬁéﬂiﬁle@elsﬁ% EHIRR ¢

parti cul aridy, highdn aispiute @rr@s(ﬁ?@vaweﬁé %"ﬁ‘?’ hap %‘5‘@1‘5‘# fmh]eﬁeﬁ’e e
degree of hyp [@hﬁ@jﬁb@mﬁt@p@aﬁﬂt S Wt h mul ti pl e borderline fasting

2ddi L on. he B%V]eﬂpst"&@%bf&% e e A T A
Type || di abetoesymmbing:tpesisidrdly elevited posad tueos coRpeBsIPNSf abnor nal
car bohydrat e g@%%g@ drvd d&ﬁéné % Qﬁ“{ﬁ& gﬁd J ok p@@b%ﬁd sheflc Rficrowbellad.

Thus, inpaire se to nosed in individuals that
have fastity isoostiragenscyseas @V@?F@mYe%@hf%awylaﬂ%E%’r?Wr? for a

di agnosi SdOf Tb{d?ﬁ‘o\)abclﬂa'? c&h@lfbﬁﬁ(ﬁ\% SUEH 4d ﬁygsm;cn;b&mlalaadaypyrtphm@ducose
response durin nor an aire
gl ucr:)ose tol er @é%@?ﬁe?ﬁq@e&@dg%ﬁ @n@gﬁéut t;jsdcr)‘nEJ EIgnd i mpai r ed

gl ucose tol eramﬂd%mt&dtmn.ed by the 0017) is a strong predictor for
the devel opnent of Type |1 diabetes mellitus (Haffner SM D abet I\/Ed
1997 Aug; 14 -Suppl 3:S12-8 e Il di ab tes It

progr essi va? di seasﬁym;‘ﬁwewwn%ﬂ@ pigiaas DR @F"eﬁﬁé '@%’%&?(’é’c
function and/ ogynafdw, of M&Hbdneswdjraﬁaeet BRQRREE that prgssras/dekdabtdry for

i ncreased plasna ucose itus
usual |y has a !p? B?‘{ﬂf@‘gﬁnb‘?ﬁw%ﬁgppge%wg@ég3%%ca\7§??%g@§'sdé%%gé

pat hophysi ol oghaading's odusairtoeraneen hypeausutinengia abbinedin desistangger gl yceni a
and "inpaired u e, abnormalities in

gl ubose utili z@#’ @ﬁﬁ:eﬁ&gnﬁ %?G%%@@éha?%%{} in action and/or insulin
production2%n the predi abetic state (Goldberg RB, Med Ain North Am
1998 Jul ; 82(4): 805Tﬁélhagﬁ'3§% AP Rsh ipdighdtes rﬁélmsemaemsaéssmemdfh gl ucose
i nt ol erance can al so 30 assom&g@g B@ rﬁ §|8 ds'élb lﬁ]&s
abdoni nal obes%WtO”i‘%%'lﬂ PepsHiggient 0s&{0 ey a %

bl ood pressur e!evél deferrhisatioBysvhcessaey fr a(r&oomptequagnosas bMom agecstc@m ovirta

ool vat | e B85 ek GiEDicRie Bl B JARRY dRidRRTsEM D apetes

JE, A fordde Hmmnm whlaeoss toloiratise teshiQ I grerongipiered fabegpi|
6) : S78-84) . .t.@{hsﬁiasmb%e@nfm & Tiealmvessmmaitgi ot al to the

ol or ance ( B gﬁ‘@éﬁa'éﬁ it gl roleor Rt O B S EEERS)

fact, a contingym ﬁéamghdsﬂmacbfrr@pb g babaeemeliusraiheghaederaiypaat r ed
fasti ng glucose to definitive Type Il diabetes nellitus exists
(Ram o- Hal sted BA, Edelman SV, Prim Care 2999 Dec; 26(4):771-89).
10Earl Y intervention in individuals at risk to devel op Type |1



15 gl ucose levels, one can prevent or inhibit the progression of the
di sorder to Type Il diabetes nmellitus or Syndrone X

Dysl i pi demya 2b@ /092086 oup of di seases characterized by abiRgifahssianges
or levels in concentrations of |ipoproteins and associated |i pids,

such as 20triglyceride and cholesterol, in the blood. Lipids are

transported through the bloodstreamin the formof | i‘g_opr oteins’
consi sti ng esBenessary foy thefdiagnees ef digbetes dEmanarsias &ufes! GliidTatipes 1989

triglyceride RHWQ}Q)E@_%Iﬁff’*pe@[ﬁi%etéﬂﬁélmu@%ﬁhsw FRScAMLIhOPRBE
anphi pat hi c |Ig$l ds, ‘prinari phosphol Acqui red hyperlipidem a .

10l | pi ds.
/' hyperli popr n&if ACAE @lvRIer Sﬁmegﬁ'sﬂia% ¢ gplaged pegrgforys

i mbal ance, dr f{@cth HaRQINsereliligchsich Mipdh SRadienosis 6 Tgs litdubersd
deficiency_or dh. bet s:,F‘ﬂ.m“I' | h rlirpidem'ai;jrélt )

hyper | i poppot BElRARS Pieligh gt prelly o pRYTEHLTAihe FFRSe G dnce and i s
associ at ed w Churan Aj Rengmas &N, GobéllpGpd Slie Endagriab! Megabd206Bnt ent i n t he

bl ood. Fami |i LdoBN QRSHE Badi ' : ' xS iy Subdi vi ded
into to five géa1 g%%?ggw(typegaélg{%gg@%e_n iﬁgg}gh tﬁe@édé%nosi_ti on and
30dt 3T/pe o1|‘ VI |h pUphlishiag ﬁle&péh;g_te\'e@f werifwegta lbpﬁtﬁg %mi%gqﬁrgeﬂm% Type |
an ype I'V. BIEROJ] b X081 $hat hdvieGol/iseh! bSedsRNGBERSE. |

predom nat el yye?ﬁﬁdoh%l b cron %nd aVLDL F%grti cl eg, res.{geqi Vﬁ|ny. I n
general , t'Rer 89GioN e QT EY i usetintesiig Rplenia Wit PRSP PRI ol and

tr It gly ;:e (r]I i dg Hilepa{e§ millik whentthe bwsibﬁ diagndsis bi ahindm'lm'l eargbff#dtéﬁa‘ t
untreated, dys igdem a : 40 - erol an ig
triglyceride W&%Bﬁsgﬂh?sééggg{?w’} ée)si‘/%" d%gﬁéﬂgééicer bat e ot her

condi tions, such dhupampaiesidiucoss tolatanoe isaliaggbaecids indivisiale thatkave

di abetes, cor gags bI@é&%ﬁéﬁsgieﬁ@I@%@s {Haf $RRE T &qul 6ol a Bia§ReRas Type Il
at heroscl erosi s epat ospl enorrega%g/, gja}nd fatty l-iver di 5

There renmdfns diébﬂééﬂ"?{'ibjsp?%\‘iﬁ‘é?ea%i §IURIsE VRSPPRSE AUHRG e gl ucose
rel ated di sor dgiwses Hethadanddigshts dmphikciapecsesrlace Bypesitidredla abet es

Ilitus, d ,.and the like =T ' t
provi de.anof PEBFRGE ehaiphalt feq SRS AR BTUIPABTBR. 0, o
el evat ed gl uc T EVesteong bedickt iqitwetevelopraend of Tupelli dapetS MRy OF THE
| NVENTI ON Thglaé?{néﬁémt ang%igﬂéd @@mg%;% B6E @%@y a Method for the

treat nent of ucose re disordérs and / or lipid related
di sorders 2onprising 15 administering to a subject in need thereof a

t herapeutical | y effyagliidibefaptiitusié a progmspiosidide:st sbauchatddavifithe
Rl and R2

are each i ndepelaY posralcluR T S RLSLbThPeaed prpense o 50"
hydr ogen and lagywevated kyingreRekd masswl ghwpeleveionitugeType dhgirbe®ssi sti ng of
hydrogen and | ongi Lﬁluglw Has @ proorfad bRidR8EHc JraSdhd Jahods .
25 pathophysiological mechanisms can lead to pathological hyperglycemia and
‘ impaired glucose tolerance, for instance, abnormalities in glucose utilization
and effectiveness, insulin action and/or insulin production in the prediabetic
state (Goldberg RB, Med Clin North Am 1988 Jul;82(4):805-21).
The prediabetic state associated with gldcose intolerance can also be
30 associated with a predisposition to abdominal obesity, insulin resistance,
hyperlipidemia, and high blood pressure, that is, Syndrome X (Groop L,
Forsblom G, Lehtovirta M, Am J Hypertens 1997 Sep;10(8 Pt 2):1728-180S;
Haffner SM, J Diabetes Complications 1997 Mar-Apr;1 1(2).69-76; Beck-Nielsen
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| R_is selected fromthe group consisting of (FI )b-"-- 0
each R5 is independently selected fromthe group consisting of

hal ogen, | @@ehobkyxs and nitro; The present inventi oipqiSsabdéfoliddes
directed to a method for the treatnent of glucose related disorders

and / or lipid related disorders conprising adm nistering to a
subject in need thereof a therapeutically effective amount of 15
conpound of f of, iehdkseh Ui, AldedlF, 13theariNi{doh)O, Diabat Mbd 1 Setceap 13¢®bbpp!
accept abl e sal t,EI aeof Exenplifying the invention is a method of
treating gluco 5 reI ated 5 disorders conprising adm-nistering to a
subj ect in need thBrsofefectivhearbgiwdiatenetploiienisrivateldo hewaticoeesiany of

the compounds figaeii ARSh@NAYRus bty ARAIIINBES RRkhoo (Dfnddhegnt i on 1 s

directed to a _ne ng@ g rel at-ed di sorders conyrlsm
adni ni st erihg Q'@%N@GB?%?C@UQ 114 BIRH3B A& Do in fach A soHipuyp feny inpaired

ef fective anmuicosd to@]fanc@fan(ﬂ mawmm@ncdmrdbweabpyﬁdiaﬂ:&es The
present invent] n d Syl | Ag r e treat ment
of a glucoSe t”@ﬁ ?ﬂ“%ﬁ @%‘Fﬁ"eﬁ ’g%ﬁ%?\i' g?"ﬂ 3%8{75{’{26)98{70\%9% at | east one
anti - di abet i c Deg6(4)@nt8%). conpound of formula (1) or fornmula (I1) as
described herein. The present invention is further directed to a

met hod for the treatnent of a lipid 15 rel ated di sorder conpri sing
co-therapy!'®i t h at Eqdriydrierveriionmingividugls of rigk iofevalap TP lbAiBBRIPRI of
formula (1) Orméllﬁusﬂ‘wcasxﬁd &n re@ﬁcuﬁi@ﬁ@ ﬁ:hth@ldglbﬁhﬂtd’r\%lyc'éhﬁa o lﬁh&ﬂfﬁd

I nvention is f I(rgdlrecte & rae] &'19 tetr of a
gl ucose rel at CB?PS P&%‘Femaygrqvfa?) 5 Op'aY NP LEPIFTeSIsP e S%Pl si ng
co-t herapy w tdmbatesInesdlits andexssoriateddticaipicationsoayefr Sgndiforhe & Therefosast

one anti-lipi ?gg%ﬁgﬂﬁlelgﬂgmﬁgcﬁﬂﬂﬁﬂﬂi%ﬁal glfucésgrt&‘épaﬁce an%c}@ Eleﬂé’ @5&}” a

(I'l') as descr I nvention IS I rected
to a net hoth f @lucesrlevdls 2naean pr@’?eréognmj@b@épfwreéﬁﬁea Otjthgéisarélﬁr 10

conpri si ng COWP@[;@%ewgmmm ABYharéhesxi ty agent and a conpound of
formula (1) or ‘formul a as described herein. 25 30
Dyslipidemia is a group of diseases characterized by abnormal changes
ot levels in concentrations of lipoproteins and associated lipids, such as
20 triglyceride and cholesterol, in the blood. Lipids are transported through the
bloodstream in the form of lipoproteins consisting essentially of a core of apolar
molecules such as triglyceride and cholesterol ester surrounded by an '
envelope of amphipathic lipids, primarily phospholipids. Acquired
. hyperlipidemia / hyperlipoproteinemia develops as a consequence of dletary
25 imbalance, drug or compound effects, or disease, such as thyroid deficiency or
diabetes, Famiiial hyperlipi'demia / hyperlipoproteinemia is characterized by
autosomal inheritance and is assoclated with an increase in fipoprotein and
flipid content in the bloed. Farmilial hyperiipidemia / hypérlipoproteinemia is
subdivided into to five categories (types I-V) depending on the composition and
30 type of lipoprotein particles in the blood. For example, in Type | and Type IV
hyperlipoproteinemia, triglyceride is elevated predominately in chylomicron and
VLDL particles, respectively. in general, there is an inverse relation between
HDL-cholesterol and triglyceride levels that contributes to dyslipidemia. If leit
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention is
directed to a nethod for the treatnent of glucose related disorders
and! or liRpGefabaked disorders conprising adm ni steri Rgrh2@sssapect
in need thereof a therapeutically effective anount ‘of 5,a conpound of
formula (1) A4 ORL 111/ (CH2)a N-S-Nll\ 2 R(I) I RI /i or a

pharmaceutically acceptable salt thereof and R4
are as her ei nudefatesiedysiipigeraiaie. @s@WtHD‘-rﬁ}'@’?ﬁefﬂﬁaf’%h‘ﬂmrlgwé?"d@ﬂ’é@- ed to .

met hods for t igiddiGaltismR cm exla@er%tb@%ﬁcdnﬁitlaﬁﬁdudﬂ\ld%(ﬂad@'éétlt@,nd li pid
eas

rel ated di sorders co risin

Lt - abet | aHAA QHeose TEE, AR AR LR AR und of
formula (1) oa;sfawemdtﬁerbédiérom hetmmsplebedegw endhfatly liver dis@rwe. skilled in
the art will recognize that treatnment of glucose rel ated disorders
and / or | ispl d-rel ated disorders may further benefit fromtreatnment

of 15 co- nor b| d ov'lélewenegiatnsarr@a@)mw@ﬂ arofiiertivedieatmenhigs gluggsean

enbodi ment B IQ%Qrs%Bcﬁ g'seeié\fa c!;é]l‘éﬁ‘é!é 'T%]e FFGIEBétla§ﬁ\eHI@st her apy
with an antl - obesi agent oun qy)cegfg formul a

(11) as descr ﬁw@faome%ﬁmtwk%s%r% WalﬂFﬁeed[terPfﬁW‘ﬁ E"Pel at ed

di sorder” shakbahneef ﬁﬂ’@ﬁéia@&i A& raony subh s eltestedbiucdseilaveshar act er i zed
by el evated gl ucose | eve J ucose rel ated di sorders include

el evat ed Ioucggﬂ‘pidév‘@’l' a"?)&‘@ Sigg- abetes, inpaired oral glucose
tol erance, poor glycenic control, Type |l Diabetes Mellitus, Syndrone

X (al so known as netabolic Sé“ﬂim?"gﬁét‘ﬁ%”ﬂ@“ di abetes, insulin
resi st ance, hypergl ycem a an as a resylts of
hyper gl ycenia -25 (M@ﬁﬁnhmveﬁﬂﬁfeﬁtdﬁéﬂ?d@fa"@?tﬂ?,%fé’éthPéTFQWBt i sorders
may conprise |pweid fad d?&?&é?sbﬁb\/l@rﬁpﬁd rdm&@msmersbéfﬂmﬂir@ control,

decreasing in I n resistance and venti nt of
a gl ucose %l @W'ﬂ?’%r"ﬁéﬁ“'@?m“ 'B?Qﬁﬁr eé?PeeH{]ﬁ%H%Qﬁecq &B{T&
suf fering from dompalricest fosrala @ ucose tol erance or el evat ed gl ucose
| evel s from devel opi ng Type Il diabetes nEl;I%t us), As used
|

herein, the term™"lipid rel ated\di sorder al | be defined as 5 any
di sorder which is characteriiz&di byHCH )ﬁe—r-ma+8-l-| idlevels. Lipid
S\ ed trlglycergdepl‘ Y)els | ow HDL

rel ated di sorders |nclude el
chol esterol and

wherein
R' and R? are each independently selected from the group cor}sisting of

20 hydrogen and lower alkyl;
R* is selected from the group consisting of hydregen and Eower alkyl;

ais an integer from 1 to 2;

.E is selected from the group consisting of



dyslipidem a, preferably elevated triglyceride |evels or |ow HDL

chol est er ol ." levelg Treatnent of lipid related disorder may
conprise |woenimgzkei gl yceri des, el evating HDL chol est giqlysaifdiotss @
improving the triglyceride/HDL ratio. 10 As used herein, the term
"anti-di abetic agents' shall nean any pharnaceutical agent which
decreases bl ood |l evels, inproves glycemc control and / or inproves
insulin sensitivity. Mfj-diabetic agents useful for the treatnent of
Type |1 di abetes nel i j
15l imted to, ;sulfén
insulin secr epﬁh, [
agoni sts, Retinoid-

E_i_t'p;ﬁ)b afjent s| vhi ch nodi fy
, i azol'1 dkge nes, PPAR-ganma
or C(RXR) nodul ators9insul i n sensiti zi ng

agents; al pha- gl ucosi e inhibitors, insulins, small nolecule m mcs
of insulin, Na-glucos O-transporter i nhi Qi t ok anylin agoni sts,
gl ucagon ant agoni st& ~QQF-%. ant & P- 1. ang DPRI Y 20i nhi bi tors,

and the like. (R exafrpl es| of (BHet
exenat i de, chl or pr Gpaprg S am de,

AT By glalburide,
glipizide, glinmepiride, repaglinide, netformn,

rosi gl9't'azone,

pi oglitazone, trogli t gggne, i saglitazone (known as MCC-555),

212-[ (2R) - 4- hexy1l- 3, 4- & hydr 0o3-0%x0- 2H 1, 4: benzoxazi n- 25

2-yl J et hoxy] - benzeé , W2570, targretin, 9-cis-retinoic
aci d, ascar bo$®)smi , TE-17411, T-1095, BAY-279955,
phlorizen, pranjnt 7 R cting insulin, short-acting insulin,
i nternmedi ate-acting insulin, N'ong-acting insulin, inhaled insulin,

i nsul i n anal ogues,wraei b lsearncintege frobiud lordram] witdréib oisnarr integer from 0 to

gl yti exam ge, glymdine, linogliride, palnoxirate, 30zopoirestat;’
etof orm n, “gl Fi cal zi de gl ypi nam de, and the like. Mire

particul arly, antieagh HEbtiméparg@nthssquqdd@a the groun FRNSREPY P HAIANER t o:
(a) Sulfonyl upgasal Wahghit,jopcrease insulin production by stinulating
pancreatic beta cer s, and therefore act as insulin secretagogues.
The primary mechani sm of action gf sul fonyl urse
AM sensitive potassium S channeg t (me) _

initiating a chain of events t bsul t o] i N el ease. Suitable
exanpl es of sul f oybuidegiasativnehuds="bigt are riot [Pmted oo

chl or propam dq, tol azatng de, tol butam de, glyburide, glipi.zide,
glinmepiride, and i ke;R')G b) litinides, another class of -insulin
secr et agogues, that A~

of the sul f onyhYies

135\t q cl ose
el p menbr ane,

; | es of neglitinides include, but
are not limted to. At ; (c) Agents which nodify insulin
secretion such as G ucagon-|i & Peptithen@®B-1) and it's mneti cs,

d ucose-i l'i not ropi e Rent i the@ofm Metics, Exendin and
it's m rreﬁ%gs, n %Fg‘gptyl P%’?g)g?gg@a?ﬁﬁ?tbi tors (DPPIV); 15(d) .

Bi guani des whi ch decrease |iver .glucose production and increase the
upt ake of gl ucose.ThalirksHAt RvéhtaneliGhet Bitdciedao almethcairfer thetredtinamttoéd t o

et for n n; . glucose related disorders and / or lipid related disorders comprising
administering to a subject in need thereof a therapeutically effective amount of
15 compound of formuia (in



(e) Thiazolidinediones, insulin sensitizing drugs which decrease
peripheral insulin resistance by enhancing the effects of insulin at
t arget or gwb@nd2k Ssues. These drugs bind and acti vat@iodaleedsear
receptor, peroxisone 20 proliferator-activated receptor-gama

( PPAR- gamma) which increases transcription of specific
instilin-responsive genes. Suitable exanples of PPARgamma agonlsts
are the thiazolidl nedi ones whi@Hlsi ncl ude, re not, limted to ‘
rosiglitazone, pioglitazone, ogl bt azope, $€a§F|tazone (known as

MCC- 555), 2-

[ 2-[ (2R) - 4- hexy1- 3, 4- di hydr c@» 0- ﬁ*‘h b®nzoxazi n- 2- yl | et hoxy] - be
nzene 25acetic acid, and the™Nke pAdditionally, ihhe

non- t hi azol i di nedi ones al so act as insulin sensiti'zing drugs, and

i nclude, but are @ RhAFRcaMicaly sopematde saliiberedle | i ke; (f)
Retinoi'd- X receptor (RXR) nodul ators, also insulin sensitizing drugs,

whi ch i'nclude, but_are Ilmtdtotrr i 9-cis-r noi ¢ aci d,
and the like; 30(d5*® pH&}ngiq{agu\{qnﬁorélgﬁé?eg?c%ioﬁbe%@gﬁ{ugosfe r@ﬁ?& but are
not limted tdisbhdSrslgoniPlibing Bdrinisteling torassubi@8B neerthérietiox s, gl ycogen

phosphoryl aSe tr%ré&%{[&mg ggféwé ;%]M&}nl?ﬁleané ofnf géﬂﬁﬁﬁgymﬁ%ﬁw hor's,

and the |ike;: ucosi da ich
i nhibit al phaegbmewmbethemvgn@nw @w@ﬂd@we&@ﬁ@évwﬂeméf%@%d t 0

gl ucose, thus éﬂ R 4 r@hgaa.ﬁmﬂ,@nﬁ%toter@b;ibgﬁaéé@me@&é;ar bohydr at es.
The undi gested carbghydrates are su

gg@ntl br ok en 6%\% in the gut,
t her eby reducmﬂﬁjaﬁerﬁ'gcaﬂ&ﬁﬁfecﬂf’%ﬂa?‘éﬂt OlAY pundg FPVex anpl es
include, byt are not limted to, acarbose and mglitol; (1)
Insulins, includi prg§ nv%\r’aot?EQ{IrEhe? @g’toh eﬂ{o'a%ptﬁé faAhbitdg, and
| ong-acting insuli Hal e ASult s and i I'n anal ogues _such as

i nsul i n nol ecu gheoss taated ﬂ@mrdmmff@ﬂmhﬁrﬂpw \H'él'l ptdeast ene afidabelici d
sequence. Thefﬁé \ ARkl & ﬁnpbm%fk&ﬁmuﬁwommﬁ h@&e&ﬂ@&ihe@ém atfd on and

rati

/ or shorter on Q e m, m cs of
insulin, incl wEeseltinyRRiomisfutherdifastedia E‘?gé'g ! el‘tEerZ’g"??f'if alpY ¢ he
like; (k) Na- gbruféﬁfaﬁ;oﬁiéfbdrﬁ;ﬁ‘r&mgrcbmerapvhmhlat least onbianihiipicAgdnit and de

| b t 9
hnd the 11 ke: CompPYRHeISRTTAG oh EPUE R Ae AT s itoiR b prBEirE 0] 2
limted to prdmdentidriidéyrihandrected t & R‘@thOQﬁdﬂ(&I@Ga@%a@@U%ﬁ‘?@éﬂ@fﬁﬂst s
such as AY-27 a?srﬁz‘]:’der %PQ llﬁ:g?eaétb&&so gﬁﬁs gtg&ﬁthﬂr,apylmﬂeﬁﬁeﬁ B atis

noted, the term nmean, an 0 ceulﬁ i cal
agent capabl e Qﬁbei“é)mlt ﬁ@d‘[‘%rlagﬁeﬁté’ﬁ? uik!iniq 3aRAE 4K ‘f‘%}H%HE PEVE i ng
HDL | evel sp®r mmpidavuag J éseuetscfribgdi M@éhl URé H@her@hwbmmhwtuﬁheratremjed

Sui tabl e exarrpl es

agents, bile éer"‘d”erﬂ%%‘{ fﬁgﬁb@ﬁ%p@ﬁ{c&a %-g‘;&ﬁl (i)ér???errlg%# skrl[g% fibrin
aci d derivati Vieerapy-Mh Sodnti-aiusitt ayset andifa doimpouns! qf foreuladh) gt iorfgqia {n

Pr ef er abl e, thaes dﬂ’é@%u’ib kj'h@le‘ﬁn agent is a statin 25selected fromthe
group consisting o orvastatin (Lipitor), cerivastatin (Baycol ),
fluvastatin (Lescol), lavastatin, (Mevacor), pravastatin (Pravachol),
rosuvastategp (Crestor), si m/astati n (ZooOr). As used herein, unless
ot herwi se noted, the term"anti-obesity agent” 30 shall nean any
pharmaceutical agent that treats obesity, pronotes weight |oss and /
or suppresses appetite. Suitable exanples of weight |oss pronoting

30



Include, but are not limted to rinonabant, orlistat, sibutram ne,
rnazi ndol, benzphetam ne, phennetrazi ne, phenterm ne, diethyl*pion,
mazi ndol , wphemuwbms&panol am ne, ephedri ne, qui pazine, fdcaoebisnes477
sertraline, fenfluram ne, dexfenfluram ne, "aponorphi ne, Exendi n,
dehydr oepi andr ost er one, etiochol andi one, testosterone, oxandrol one,
topiramate, and the I|ike. Preferabl the wei ght IosS pronDtlng agent
is 5 rinonabant, topir2&3 ARED HIBTION O T The term

"subject’ as used mrp%é%nuh@érﬁs@‘std@e@éu taalnnahod fam&%amem@ mammal
nost preferabl uman, t r eat ment,

has, bee 0
observati on org}/l’éﬁﬁféﬁia??@rﬂ's‘meﬁ)a”d/ or flpl%ﬁ@??‘£$$ﬂrgefﬁ@9ra$§w| cal l'y.
effective afTDlézﬂﬁ'umls?Pé‘rsngS@é stifE@imeciBRADT b rmtapaninay} sffectivvecinouet of
conmpound or_ phar macewt (fal gﬂﬁnt that elicits the biological or
medi ci nal  resBdRERCHH of Ty system animal or human that is being
sought by a researcher, vet.e pari an, medita degtor or ot her
clinician, which incl udes 187 al ew&_tll)on f | hed synptons of the
di sease or di sorder being tKkeatgd eq o7 | \tLhe present invention
is directed to co-therapy or “tonbi nati on theﬂapﬁ -(gonpri si ng
adm ni strati on of one -or. nore conpound(s) of formula ( or formula
(II) and one or nore anti-diabetic and / or anti-lipig agnts
"therapeutically effective amount” shall nmean that any ﬁt of the
conbi nation of 20 SaaHaAmickktdally agepthaile salbthtteat, whéreinc ond “ed R f ect
elicits the d ﬁ%bl ol Ol?q'rcald f?Po nmedi ci nal response. For exanple,
t he therapeuti Ef% &cTIVe ‘8 ant of co-therapy conprising
admi ni stration of - 'Ehecmﬂm(umdem'bnf&fldﬁiﬁ girgeted t@mﬁ"@ﬂﬁfﬂrﬁ‘e(q‘f’la)m%@lf t he
anti - di abegd C fiddsd, s bbbt Bh Qh&ih;ﬁ’cﬂ%lﬁed"@é&&m nirking d0FeRipyafnt he

conmpound o

ant i depr essantat %S&Wtamﬁ&beﬁ%{ﬁiﬁ of @é‘?—%ﬁ%ﬂe B “B'Qd‘g@'ﬁﬁngﬁcﬁmﬁ?ﬂ‘g a
conbi ned ef f ecd; idrhalka (l)%rfnnﬁhl@(iqra@u‘éscﬁaéd here@hf ective. Further, it will

b db
cg {ﬁg?gglyz\?\n t hyaOaH%F'ﬁ%’QJ? ﬂ@aﬁ"l “{’Prgf?%"&zte !Q/agttrg Pneh{]& gﬁEE&nr%fa 73 exanpl e
above, the anudisurden$ atdveordipidpelated disbrdemsmimyl ferther )aermht frem Ffﬁﬁ“ﬁ‘e("qu)

and/or the, @m&%gygd&gﬁve@ﬁi bncfj%b%g‘fvdoﬁdiﬁ&fi 'Ll‘hQ lrﬁéﬁém&ddﬁh&t agent

i ndi vi dual | t'herapeutically

used herein, tﬂ‘!@ih@@rweW@SQ“F]@V@W?“CW'SQEBHW%tW"Eﬁ” élogﬁ}y shaII
mean treat mntag%fwt@nd%’éﬂn%hndi Bf foeesh Meforabialy) sadesaibed bereing one or
nore .compounds of fornula (1) or formula (11) in conmbination with
one or nore anti-diabetic and / or anti-lipid agentéi % wherein the
conpound(s) of f or mylueed hereiosthé ermiglacqselrplatasiisorden shall ke dehe’d 3 and
[ or anti -% pi agnyaogs%péeeﬁitl mﬁlise(,;r%ge{&d?hét}l?eﬁéira@ﬂ gﬁl&)ﬁsélﬁ#él@b@@cd&ans

si mul t aneo u rat€ly or imasingles .o
phar maceut i cal refalbardﬂﬁtmier@mcU\?ﬁé'ﬁt@"@%@i“‘@éﬁiﬁ’dﬁ'n'ﬁf@s‘ﬂa gte ‘B‘Pﬁ{ﬁ 1) or

formula (1) ﬂQchQ‘i‘olélfQHée‘ Qb@f%fce;ﬁic@aﬂroﬁ T9po A Didbeles MetiitusgByridtane ar e

adm ni stered i h separate or,ns

admi ni st er ed pér(ai%'gnor'@ra%%%’%ﬁ%mm) r?&%a{g%{%)ﬁébeg‘{ashgg@?‘grgé?t?nce'
The conpound( shypefgifcemmaaral I¢ds)of arustlomass & g lesyitseah dyrer@lyasmia - di abet| c
and / or a%% L?a?ﬁ" ggent(s) may be 10 adrninistered via the sanme or

di fferent [dm ni stration. Exanpl es of sui talbl e, metI hods of
admi ni stration i nclTuekmenof dueesengeted pigprdeig may coppyse loweng e s

(iv), intr arrus%gélgr,mg,lloq}, gﬁzléékﬁféfcaﬁ\ﬁﬁ)ldécrémdg mémiau’@cmmaland bord rectal .

Conpounds may a m nj rect system
i ncl udi ng, but P"rﬁ*@‘%‘““ﬂﬂ FHSL‘?&YB‘PB’“E“W? ?ﬁ@%‘r‘s&ﬁ?%tﬁd %|5%{& %{&H Gl ar,
i ntracerebroventricular, intrathecal, 15intracister naI i ntraspi nal

and / -or pen-spi nal routes of adninistration by delivery via
intracranial or intravertebral needles an& / or catheters with or
w t hout punp devices. The conmpound(S) of formula (1) or formula (11)



30 present invention -(01-12)a- is -CH2-. In an enbodi nent of
the present R4 is selected fromthe group consisting of hydrogen and

met hyl, pr@bes@hbiss R4 is hydrogen. 13 In an enmbodi mefdcr@fsréddRagerr
presert invention a is |I. In _an enbodi nent of the present Invention b

is an integer fromO to 2. In 5 another enbodi nent of the present
invention c is an integer fromO to 2. In another enbodi nent of the
present i nvenprevantingiaspatientisniferipe fromrimpai®@dioes! glucdse talamncmor abavbtedi ment

O e B eSeNL AR fnf s BIBRG I ASLAEORP LY L. 10 vt anot her

enbodi ment of "t resent Inve e sumo nd c is an integer
formO to 2, preferably an |nteger formO to 1. In yet another

engogl rreng of the ADyded AsRM, tHeﬂWﬂlbﬂﬂei%tddelgdidéﬂbﬁﬂﬂfe defifen 45 t 0 2
an 'S

t hent | ect ed
AN S Oy D IR TE e ooy Bl St ol VBRIl oL
I'n an enbodi melsbrdefs ihdiedepsleatetirigiyveddd lats, iosv ISBL emﬂmbrblranm t he grolUp
o (benzol 1, 3] ARERTT b%‘?éb?@%”%%@?&“%eﬁkﬂ% briqw 5ok ehclesore
2- ( 6- chl or o- 2 je¥eldi Tigarenbeipig[ralaiey d sgrﬂsrnva&)comprlse owering tnglvcerldés

2-(6-fl 2 ,,
(5o ooy iprlscebiins nd) gty o pktaonmon
2
C

7chl or d92, 3-di hydr o- benzol 1, 4] di oxi nyl), 2-(6-
or o- benzo[ 1, 3) dAusetiViddein, the term “anti-diabetic agent” shall mean any

7-nitro-2, 3-clihydro-benz
hyl -2, 3- d| Warpgc%@mlcﬁgfn%%]ﬁ ngg]cﬂe‘ya% BPcYJd)leve?s ﬁr?proves glycemic control
5-chl or o- 2,284 doihmrqvbemz\d[n:sezts}lmstmxﬁmtthabetm agents useful for the

6- br omo- 2, :f’regfng@ﬁ%for & ﬂ%ngé"beé 1926 30y 'Shmdrome X include, but are not

- (
hi
2-(
met
(
(6,7-dichloro drh enzo| 1, 41di oxi nyl
(
(
(
e

8- chl or1(5.2lzgutqql Wyaﬂ ﬂ@’ﬁg%[n]_e rugegxngpqs) ich modify insulin secretion,
2, 3-di hydr%1;}&@%&&1@{.&0%@&0%&3@%@%& agoMibts, Retinoid-X receptor

4-met hyl - ?ﬁgﬁ mgﬁ.égpa&% m sensmzmg agents aphgrgﬂﬁgéi%&tmtﬁgno];she

sent invent
insulins, small molecule mimics of insulin, Na-giucose co-transparter inhibitors,

amylin agonists, glucagon antagonists, GLP-1 gnd GLP-1 analogs, DPPIV
20 inhibitors, and the like..

) Suitable examples of anti-diabetic agents include, exenatide,
chlorpropamide, tolazamide, tolbutamide, glyburide, glipizide, glimepiride,
repaghnade metformin, rosiglitazone, pioglitazone, troglitazone, isaglitazone
(known as MCC-556}, 2-[2-[(2R)-4-hexyl-3,4-dihydro-3-oxo-2H-1,4- benzoxazin-

25  2-yllethoxyl-benzene acetic acid, GW2570, targretin, 8-cis-retinoic acid,
ascarﬁose, miglitol, L-783281, TE-17411, T-1095, BAY-279955, phlorizen,
pramlintide, regular-acting insulin, short-acting insulin, intermediate-acting
insulin, long-acting insulin, inhaled ingut‘rn, insulin aqaiogues, acetohexamide,
buformin, glibornuride, glyﬁéxamide, glymidine, linogliride, palmoxirate,

30 zopolréstat; etoformin, gllicalzide, glypinamide, and the like,

2-
2-
2-
2-
10
2-
pr



fromthe group consisting 2-(berizb[1,3]clioxolyl), 2-(2,3-dihydro-
benzo[ 1, 4i di oxi nyl ), 2-(6-chloro-2, 3-di hydro-benzo[ 1, 41di oxi nyl ),
2-(7-chl org: - i hydr o-benzo[ 1, 4] cli oxi nyl),

2- (7-net hy‘gpé?@o?j%’agdr 0- benzo[ 1, 41di oxi nyl ), 2-(6- PCT/US2006/048477
br ono- 2, 3-di hydr o- benzo[ 1, 41di oxi nyl ) and

2- (6, 7-di chl oro- 2, 3-di hydro- benzo[ 1, 4] di oxi nyl). |n anot her

embodi ment of t he \aresant. by ahl-ifhtic h§eri€h@Gds dut 40 RbtiRfe@ iPUP
consi sting of 2-(2@3- ?i%ﬂygr{)%bencéqr[i 1, 4[di o|xi ng %t, - 7i- lai

met hy1- 2, 3- di hydr o@b8woaplireasJiIFRASY MgHIp ke -‘%%Wﬁ&ﬂ%i hydr o-
20benzol[ 1, 4] clgaperbatitbeta cells, and itierddre astmdismimsscodtagogees r Beritmary

i ti R5 |.ect ed f h in Sty . d
P e T R R S e T B A S
sel ect ed f riomohistreisdp tHel heta-csll pisomomenidanee nhigling 2ehain of eventgthgh, .
e ¢ O ghdlf iRIERTichdd Al oxchibos o EiBAYIGEE REIGS ol 1Re

a I's1n the S-cont

conpound of fornul t Nt glurat,l on. In -

anot her enbodi rehlimitsd to chigwropewidepigReRBIRe TOIDIemITEy Bvkiides IiRfdds esent

i nvention, thegﬁﬁ,teﬁiﬁgg-aﬁgmegr on the conpound of formula (1) is in the
R-configuration. In_an enpodi mepnt qf the present inv ' e
conpound of formul & @‘f}’“ti“édeﬁ-raégg'ﬁfg%@o Ws@ﬂﬁﬁ?rﬁ{?%qe gf‘%’@%‘%?i ched

m xture, Wer ehdchbhiem%r attin tdisting from tiat efthe shiiveylureas. pSuiapleiesagpleat er .
t han about 75%, preferabl r r 9000 nore preferably
greater than a%aﬁﬁﬁms'%ug?’ %‘Eé%enroggﬁ{%dgé)%g%%"r%%téhan about 98%

Addi tional enbodi nshgens$ whinke medidsiasin Eepietionisueh as @usagga-like,Bepide-

wherein 10 th St | R Gine ey ridh i abl
sner €11 10,1 SB35 it 29hade Lot ko e var | 01 e

| 1 -y ) . R4:1 X_ = I.
sel ected to beniEics. fapndiyend tsulaics BB%(P%%? v ﬁ?ftgé%c)lé@&%g?e{ﬁ N, Y
iggsti tuemti§t sel eC(cﬁ‘Bideag'ﬂhé ?ﬁfmvpéaeta bver platosapratibiioneandtinoresise the .
epresentati v co unas | oat .e In
: T BTG Dl ek B R flto b

Tabl es 1 bel owP'3¢ sent Invention are as
listed in Table 3. (d)Thiatideedibnam thsdlinisengiginatdiesBidfeCIfesRied

"stereo” defi ”fegigh%gl AR lfléeéis‘iéﬁaé bﬁgﬁtﬁhbig@m@%ffé&i@oﬂﬁé\hﬂ Bt tafgerargdnst he

heterocycl e attact starred bond. %\?er no_designation is
listed, the cowmsdisaeesndbesn et bind ad ativale Sdlpe vggeptor, b7
st er eo- conbj gupBfifbRRs-aciVaRIGeaBto-Gammn (PRAR-desmgaticlvinciessdsi st ed, t he
Starting Mt or FaIoaE PLePRo B BT o BB o i BES DT
gamma agonists are the thiazolidinediones which include, but are not limited to
rosiglitazone, pioglitazone, troglitazone, Isaglitazone (known as MCC-656), 2-
[24(2R)-4-hexyl-3,4-dihydro-3-0x0-2H-1 .4~benzgxazin-2-yl]ethoxy]-benzene
" 25 acetic acid, and the like. Additionally, the non-thiazolidinediones als_o_ _act as
insulin sensitizing drugs, and include, but are not limited to GW2670, and the
like;
{f) Retinoid-X receptor (RXR) modulators, also insulin sensitizing drugs,
which inctude, but are not limited to targretin, 8-cis-retinoic acid, and the like;
30 : (g) Other insulin sensitiziné 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; '

i0
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{h) Alpha-glucosidase Iin-hibitors which act to inhibit aipha-glucosidase.
Alpha-glucosidase converts fructose to glucose, thus these inhibitors delay the
digestion of carbohydrates, The undigested carbohydrates are subseguently
broken down in the gut, thereby reducing the post-prandial glucose peak.
Suitable examples include, but are not limited to, acarbose and miglitol;

(i) Insulins, including regular or short-acting, intermediate-acting, and
1ong-acting insulins, inhaied.insulin and insulin analogues such as insulin
molecuies.with minar differences in the natural amino acid sequence. These
modified insulins may have faster onset of action and / or shorter duration of
action;

(i) Small molecule mimics of insulin, including, but not linited to L-

" 783281, TE-17411, and the like;

(k) Na-glucose co-transporter inhibitors which inhibit the renal
reabsorption of glucose such as T-1095, T-1005A, phlorizen, and the like;

(1) Amylin agonists which include, but are not limited to pramiintide, and
the like; and

(k) Glucagon antagonists such as AY-279955, and the like.

As used herein, unless otherwise noted, the term “anti-lipid agent” shall
mean any pharmaceutical agent capable of towering triglycerides, lowering
lipids, elevating HDL levels or improving the triglyceride/HDL Cholesterol ratio.
Suitable examples inciude, but are not limited to, anti-ipemic agents, bile acid
resins, cholesterol absorption inhibitors, fibric acid derivatives, HMG-CoA
reductase inhibitors (i.e. statins). Prefergbie, the anti-lipid agent is a statin
selected from the group consisting of atorvastatin (Lipitor}, cerivastatin
(Baycol), fluvastatin (Lescol), lovastatin, (Mevacor), pravastatin (Pravachol),
rosuvastatin (Crestor), simvastatin (Zocor).

" As used herein, uniess otherwise noted, thé term “anti-obesity agent’
shall mean any pharﬁqaceuﬁcai agent that treats obesity, promotes weight loss
and / or suppresses appetite, Suitable examples of weight loss promoting
include, but are not limited to rimonabant, orlistat, sibutramine, mazindol,
benzphetamine, phenmetrazine, phenterming, diethylpropion, mazindol,

11



benzo[ 1, 41clioxinyl) CH2 NH H H 2 2-(benzo[1, 3)di oxol
_ : yl) 01-12 NH
HH 3 3-(3,4-di hydro-2H . be nzo[ 1, 41di oxepinyl) CH2 , NHHH 4

WO 2007/692086 PCT/US2006/048477

phenylpropanolamine, ephedrine, quipaiine, fluoxetine, sertraline,

fenfluramine, dexfenfluramine, apomorphine, Exendin,

dehydroepiandrosterone, etiocholandione, testosterone, oxandrolone,

topiramate, and lthe like. Preferably, the weight loss promoting agent is
5 rimonabant, topiramate, orlistat or sibutramine.

The térm “subject’ as used herein, refers to an animal, preferably a
mammal, most preferably a human, who has been the object of treatment,
cbservation or experiment.

10

The term “therapeutically effective amount” as used herein, means that
amount of active compound or pharmaceutical égent that elicits the biological or
medicinal responss in a fissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes

15  alleviation of the symptoms of the disease or disorder being treated.

Wherein the present invention is directed to co-therapy or combination
therapy, comprising administration of one or more compound(s) of formula (1)
or formula (i1} and one or more anti-diabetic and / or anti-lipid agents,
“therapeutically effective amount” shall mean that amount of the combination of

20 agents taken together so that the combined effect elicits the desired biological
or medicinal response. For example, the therapeutically effective amount of
'co-therapy comprising administration of a compound of formula (1) or formula
(1) and the anti-diabetic and / or anti-lipid agent would be the amount of the
compound of formula (1) or formula (I1) and the amount of the antidepressant

25 that when taken togsther or sequentially have a combined effectthatis -
therapeutically effective. Further, it will be recognized by one skilled in the art
that in the case of co-therapy with a therapeutically effective amount, as in the
example above, the amount of the compound of formula (I} or formula (i)
and/or the amount of the anti-diabetic and / or anti-lipid agent individually may

30 or may not be therapeutically effective. '

As used hetein, the terms “co-therapy” and “combination therapy”
shall mean treatment of a subject in need thereof by administering one or more

12



2- (2, 3-di hydro- benzo[ 1, 4]clioxin :
Coxi 1 yl) SCH2 NHH 5 2-(2,3- ]
benzol 1. 4) 8t oxi nyl) R G2 NH b H & 2- (2, i hydro oo 0 are

benzo[ 1, 41\§b'296‘7i/0'3%'$l83 CH2 NH nethyl methyl 7 2-(2, 3- di WY Q0061048477

benzo[ 1, 4] di"oxi ny

compounds of formula {{) or formula (11} in combination with one or more anti-
diabetic and / or anti-lipid agent(s), wherein the compound(s) of formula {f} or
formuta (Il) and the anti-diabetic and / or anti-ipid agent(s) are administered by
any suitable means, simultanaously, sequentially, separately or in a single
5 pharmaceutical formutation. Where the compound(s) of formula {1} or formula
(Il and the anti-diabetic and / or anti-lipid agent(s) are administered in separate
dosage forms, the number of dosages administered per day for each
compound may be the same or ditferent. The compound(s) of formula (i) or
formula (1) and the anti-diabetic and / or anti-lipid agent(s) may be
10  administered via the same or different routes of administration. Examples of
suitable methods of administration include, but are not limited 1o, oral, intravenous
(iv), intramuscular (im), subcutaneous {sc), transdermal, and rectal. Compounds
may also be administered directly to the nervous, system including, but not
limited to, intracerebral, intraventricular, intracerébrqventricular, intrathecal,
15 intracisternal, intraspinal and / or peri-spinal routes of administration by delivery
* via intracranial or intraveriebral needles and/ or catheters with or without pump
devices. The compound(s} of formula (1) or formula (1) and the anti- diabetic
and / or anti-lipid agent{s) may be administered according to simultanecus of
alternating regimens, at the same or ditferent times during the course of the
20 therapy, concurrently in divided or single forms.

In an embodiment of the present invention R'is selécted from the group
consustmg of hydrogen and methyl. In another embodiment of the present
mventlon R? is selected from the group consisting of hydrogen and methyl. In

25  yet another embodiment of the present invention R' and R* are each hydrogen
or B! and R? are each methyl. '

In an embodiment of the present invention -{CHg)a- is selected from the
group consisting of ~ChHa- and ~CHa-CHe-. In another embodiment of the
30  present invention -(CHa)e- is —CHp-.

In an embodiment of the present R*is selected from the group
consisting of hydrogen and methyl, preferably, R* is hydrogen.

13



CH2 N(CH3) H H 2-(6-chloro-213-di hydro- benzo[1, 4]dioxinyl) $ CH2
N!-l. HHO9 1 2-(6-fluoro-2,3-di hydro- benzo[1,4]dioxinyl) S CH NHH
H 10 2- (clooo@myioss CH2 NH H H PCT/US2006/048477

" In an embodiment of the present invention ais 1.
In an embodiment of the pres;ent invention b is an integer from 0o 2. In
5 another embodiment of the present invention ¢ is an integer from 0to 2. In
another embodiment of the present invention b is an integer from 0 to 1. In
another embodiment of the present invention ¢ is an integer from 0 fo 1. In yet
another embodiment of the present invention the sum of b and ¢ is an integer

form 0 to 2, preferably an integer form O to 1. In yet another embodiment of the
10 presént invention b is an integer from O to 2andcis 0.

In an embodiment of the present invention, s selected from the
R ANX
FH— l (Hs)b—fr- P e
group consisting of o ,

Hﬁ)c

(R O: jy (RO O\/I jx
S ,
o . In another embodiment of the present invention,
ol Lt
is selected from the group consisting of

(R‘-‘\

14
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13 2-(5-fluoro-2,3-di hydro-. benzo[ 1, 4] di oxi nyl) CH2 NHHH 14
2-(7-chloro-2,3-di hydro- be.nzo[1,41clioxinyl) S CH NH H H 15
2- (6-chl orwo 2bemamkd , 3] di oxolyl) . CH2 NH H H 16 2- ( 2,p3<1dishndiosks77

In an embodiment of the present invention, .ﬁ is selected from the

group consisting of 2-(2,3-dihydro-benzo[1,4idioxinyl), 2-(benzo[1 ,3']dioxolyi), 3-
(3,4-dihydro-benzo[1,4]dioxepinyl), 2-(6-chloro-2,3-dihydro-benzo[ 1 ,4]dioxinyl),
2-(6-fluorn-2,3-dihydro-benzofi ,4]dioxiny|$, 2-(chromanyl), 2—(5-ﬂuoro-2,.3-

5 dihydro-benzo[1 ,4]dioxihyi), 2-(7-chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-
chloro-benzo[1,3)dioxolyl), 2-{7-nitro-2,3-dihydro-benzo[1,4]dioxinyi), 2-(7-
methyl-2,3-dihydro-benzo[1,4]dioxinyl), 2-(5-chloro-2,3-dihydro-
benzo[1,4]dioxinyl), 2-(6-bromo-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6,7-dichloro-
2,3-dihydro-benzo[1,4]dioxinyl), 2-(8-chloro-2,3-dihydro-benzof1 Mdioxinyh}, 2-

10 (2,3-dihydro-naphtho[2,3-b]{1,4]dioxinyl) and 2-(4-methyl-benzo(1 ,3]dioxolyl).

in another embodiment of the present invention, .ﬁ is selected

from the group consisting 2-(benzo[1,3]dioxolyl), 2-(2,3-dihydro-

benzo[1,4]dioxinyl), 2-(6-chioro-2,3-dihydro-benzol1,4idioxinyl), 2-(7-chloro-2,3-
15 dihydro-benzo[1,4]dioxinyl), 2-(7-methyl-2,3-dihydro-benzo[1,4]dioxinyi), 2-(6-

bromo-2,3-dihydro-benzo[1,4]dioxinyi) and 2-(6,7-dichloro-2,3-dihydro-

benzo[1,4]dioxinyl). In another embodiment of the present invention,

is selected from the group consisting of 2-(2,3-dihydro-benzo[1 JA]dioxinyt), 2-(7-
methy}-2,3-dihydro-benzo{1,4]dioxinyl) and 2-(6-bromo-2,3-dihydro-
20 benzo[t,4]dioxinyl). . '

In an emt';odiment of the present invention R® is selected from the group
consisting of halogen and lower alkyl. In another embodiment of the present
. invention R® is selected from chloro, fluoro, bromo and methyl.
25 :
In an embodiment of the present invention, the stereo-center on thie
compound of formula (1) is in the S-configuration. In another-embodiment of

16



benzo[ 1, 4)di oxinyl) CH2CH2 NH H H 18. 2-(7-ni [
: | OXi . 2-(7-nitro-2,3-dih -
benzo[ 1, 4]dioxinyl) S CH2 NHH 19 2-(7-nethyl-2, 3-di hYIdr)c/)Eiro

benzo(1, 43goa¥imylass S CH2 NH |- 1
banzo[ 1, 4] di oxi ny|0§368 CH2 H_ 20 2-(5-chloro-2, 3- Gchifhhiinesir

10

15

20

the present invention, the stereo-center on the compound of formula (1) is in the
R-configuration.

. In an embadiment of the present invention the compound of formula )]
is present as an enantiomerically enriched mixture, wherein the % enantiomeric
enrichment (% ee) is greater than about 75%, preferably greater than about
90%, more preferably greater than about 95%, most preferably greatér than
about 98%. ' '

* Additional embodiments of the present invention, include those wherein |
the substituenis selected for one or more of the variables defined herein (i.e.
A' R?, R, RY, X-Y and A) are independently selected to be any individual
substituent or any subset of substituents selected from the complete list as
defined herein. '

Fiapresentatlve compounds of the present invention, are as listed in -
Tables 1 below. Additional compounds of the present invention are as listed in
Table 3. In Tables 1 and 2 below, the column headed “stereo” defines the
stereo-configuration at the carbon atom of the heterocycle attached at the
starred bond. Where no designation is listed, the compound was prepared as a
mixture of stereo-configurations. Where an “R" or “S" designation is fisted, the
stereo-configuration was based on the enantiomerically enriched starting
material.

Table 1: Representative Com ocunds of Eormula (1

o) .
ID No. Stereo| (CHz: | NR? R R?

- 2-(2,3-dihydro-
benzol1,4]dioxinyl) GCHa NH H H

5| 2-(benzoll,3)dioxolyl) CHa | NH H H

16




NH H H .22 2-(8-nmet hoxy-2,3- dihydro: benzo[1, 41dioxinyl) S CH2 NH H
H 24 2-(6-bronp-2, 3-di hydro- benzo[1,41lclioxinyl) 5. CH NH H H 29
2- (6, 7-di chdon@ndrods . di hydro- benzoll , 41dioxinyl) PCT/US2006/048477

3-(3,4-dihydro-2H-
3 | benzo[1,4]dioxepinyl) CH, | NH | H H
2-(2,3-dihydro- _
4 benzo[1,4]dioxinyt) S CHz NH H H
' 2-(2,3-dihydro-
5 banzo[1 ,4]dioxinyl) R CHy NH H H
2-(2,3-dihydro-
‘ 6 _benzo[1,4]dioxinyl) ' CHz NH | methyl { methyl
2-2,3-dhydro- '
7 benzo[1,4]dioxinyl) CHz |N(CHg)| H H
| 2-(6-chloro-2,3-dinydro- | -
8 henzoj1,4)dioxinyl) S CHz NH. H H
2-(6-fluoro-2, 3-dihydro-
9 benzo[1,4]dioxinyl) 8 CHz NH H ~H
10 2-(chromanyl) CHz NH H H
2-{5-fluoro-2,3-dihydro-.
13 benzo[1,4]dioxinyl) = CHz NH H H
2-(7-chloro-2,3-dihydro-
14 benzo[1,4]dioxinyl) S CHz NH H H
' 2-(6-chloro- i
15 | benzo[1,3dioxolyl) CH: | NH | H H
2-(2,3-dihydro-
16 benzo[1,4]dioxinyl) CH:CHz | NH H H
2-{7-nltro-2,3-dihydro-
18 .| benzo[1,4]dioxinyl) S CHg NH H ~H
p-(7-methyl-2,3-dihydro- |
19 benzo{1,4]dioxinyl) S CHz NH H H
2-(5-chloro-2,3-dihydro-
20 benzo[1,4]dioxinyl) S CHz NH H H
2-(8-methoxy-2,3-
dihydro-
22 benzo[1,4]dioxinyl) S CHz NH H H

i7



S CH2 NHHH 30 2-(8-chl oro-2, 3-di hydr o-

NH H H 33 2-(2, 3-di hydro-

H 35 2- (4-weumgloo2ogenzol 1, 3) di oxol y1)

benzo[ 1, 4] di oxinyl) S CH2

napht ho[ 2, 3- b][1,41dioxinyl) S CH2 ,
PCT/US2006/048477

NH H

2-(6-bromo-2,3-dihydro-

24 benzo[1 ,4]dioxinyl) s CHz NH H H
2-(6,7-dichioro-2,3-
difydro-
29 benzo[1,4]dioxinyl) S |*CH: | NH | W H
, 2—(8-0hioro-2,3—djhydro~
30 benzo[1,4]dioxinyl) S CHs NH H H
2-(2,3-dihydro-
naphtho[2,3- ‘
33 bi[1,4]dioxinyl) 8 CHs NH H H
2-(4-methyl-
35 benzol1,3]}dioxolyl) CH; NH H H
Table 2: Additional Compounds of the Present Invention
e A
)'(_—N_—JSI_N\ 12
. o) R
ID No. Stereo X NRY | R" R"
2-(5-methoxy-2,3-dihydro-
23 benzo[1,4]dioxinyl) S CHy NH H H
2-(6-methylcarbonyl-2,3- |.
" dihydro-
26 benzo[1,4]dioxiny}) S CH2 NH | H H
2-(6-methoxycarbonyi-2,3-
dihydro-
32 benzo[1,4]dioxinyl) 8 CHs NH H H
2-(6-hydroxymethyl-2,3-
"~ dihydro- ,
34 benzo[1,4]dioxinyl) S CHa NH H H
2-(7-amino-2,3-dihydro- i
36 benzof1,4]dioxinyl) S CH2 NH H H

18



CH2 NHHH Table 2: Additional Conpounds of the Present Invention
R140 11 11/R 011\12 R X--N-S-N . ID No. . "VI N
Stereo X NRb4odrhidsfRl?2

se - .1 1Yl

10-

15

20

25

30

As used herein, unless otherwise noted, “halogen” shall mean chiorine,
promine, fluorine and iodine.

As used herein, unless othefwise noted, the term “alkyl” whether used
alone or as part of a substituent group, includes straight and branched chains.
For example, alkyl radicals include methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, t-buty), pertyl and the like. Unless otherwise noted, "lower”
when used with alkyl means a carbon chain composition of 1-4 carbon atoms.

As used herein, unless otherwise noted, “alkoxy” 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.

As used herein, the notation **” shall denote the presence of a stereogenic

center.

When a particular group is "substituted” (e.g., alkyl, aryl, etc.), that
group may have one or more substituents, preferably from one to five
substituents, more preferably from one to three substituents, most preferably
from one to two substituents, independently selected from the list of
substituents,

With reference to substituents, the ierm “independently” means that
when more than one of such substituents is possible, such substituents may be
the same or different from each other.’

Under standard nomenclature used throughout this disclosure, the terminal
portion of the designated side chain is described first, followed by the adjacent
functionality toward the point of attachment. Thus, for example, a “phenyl-atkyl-
amino-carbonyl-alkyl” substituent refers to a group of the formula

15

PCT/US2006/048477
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23 2-(5-met hoxy-2, 3-di hydro- benzor1l, 4)dioxinyl) S CH2 NH H H 26

:2),2(2 Engt %gar bonyég)z, 3- dihydro-. benzo[1,4]dioxinyl) SCH2 NHHH
-(0b- axymatobonyl- 2, 3- di hydro- benzo[ 1, 4)clioxi H

H H 34 2-(6-hydroxynet hyl-2; 3- .dihydro- [ ) Deustudisd 7

O.

”g“(aIKYI))LH/ (afkyi)'_Q

Abbreviations used in the specification, particularly the Schemes and
Examples, are as follows: . :
Dicyclohexy! Carbodiimide

DCC =

DCE , =  Dichlorosthane

DCM = Dichloromethane

DIPEA or DIEA =  Diisopropylethyiamine

DMF = N,N-Dimethylformamide

DMSC =  Dimethylsulfoxide

EDC =  Ethylcarbodiimide

EtsN or TEA .= Triethylamine

Et0 =  Diethyl ether

EA or EtOAc =  Ethyl acetate

EtOH =  Ethanol

IPA ' =  2-propandl

Hept = Heptane

HOBT = 1-Hydroxybenzotriazole

HPLC ' ~=  High Pressure Liquid Chrqmatcgraphy

LAH - = Lithium Aluminum Hydride

M or MeOH ' = Methanol '

NMR =  Nuclear Magnetic Resonance

Pd-C = Palladium on.Carbon Catalyst

RP HPLC = Reverse Phase High Pressure Liquid
: C Chromatography

RTorrt =  Room temperature

TEA =  Triethylamine

TFA .= Trifluoroacetic Acid

THF =  Tetrahydrofuran

TLC =  Thin Layer Chromatography

20



benzo[ 1, 4] dioxinyl) S CH2 NH HH 36 2-(7-am no-2, 3-di hydro-
benzo[ 1, 4] di oxi nyl) S CH2 NH H H As used herein, unless
ot her wi se wotweghnodeb@l ogen” shall nean chl ori ne, brom nectiilss@hiagrand

i odi ne. 5As used herein, unless otherw se noted, the term "al kyl

whet her used
strai ght and
nmet hyl , et hyl

al one or as part O a substituent group, includes

e 42 A A

t-. butyl, penthiral dardert they mbkmcowmg;saisoammﬁimmo%dre thé ower " when
$orgPRRNS pShsSE 1AE0 o ARG hefihal bpdnchafiPb s o1 O

used with al k
10 As U

denot e an -oxy gieateromers. ribig ke, unsiersiaed thabal euch Esperang neikuesght  or

branched cBai fhepddf e HEOHPRsod AfthiIFIB RBHR. of IRIIAEHEMS indinb@XY, n- propoxy,

sec- but oxy, t
notation """’

- but ox

U bine TR S P e crerub R i b

t he
When

a particul ar goipuprphs afiéadbsich ard indhdddao be inclatidd/ih theagrgdent ventipn. t hat

have..one e ' fer f.oromone to
UE R e T RleoRpF e s oo B il dater T, 10,
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20 group may
five substitu

fromthe I1iost
term | ndepend
substituents

different from eachyratdmmedicine, the salts of the compounds of this invention refer to
non-toxic “pharmaceutically acceptable salts.” Other salts may, however, be
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b@ferédﬁfib%%ééd&%{ﬂaﬁ]rﬁhe

ently” ‘neans that éﬁ%n nore than one of such
I s possible, such substituents nay be the sane or

usefu! 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 example, be
formed by mixing a solution of the compound with a solution of a
pharmaceutically acceptab!e' acid such as hydrochloric acid, sulfuric acid,
fumaric acid, malsic acld, succinic acid, acetic acid, benzoic acid, citric acid,

_{antaric acid, carbonic acid or phosphoric acid. Furthermore, where the

compounds of the invention carry an acidic molety, suitable pharmaceutically
acceptable salts thereaf may include alkali metal salts, e.g., sodium or
potassium salts; alkaline éarth metal salts, e.g., calcium or magnesium salts;
and salts formed with suitable organic ligands, €.9., quaternary ammonium
salts. Thus, representative pharmaceutically acceptable salts include the
following: '

acetate, benzenesulfonate, benzoats, bicarbonate, bisulfate, bitarirate,
borate, bromide, calcium edetate, camsylate, carbonate, chiatide, clavulanate,
citrate, dinydrochloride, edetate, edisylate, estolate, esylate, fumarate,
gluceptate, gluconate, giutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide,
isothionate, lactate, lactobionate, lauraie, malate, maleate, mandelate,
mesylate, methyloromide, methyinitrate, methylsulfate, mucate, napsylate,

21
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Under standard nomencl ature used throughout this disclosure, the
term nal 30portion of the designated side chain is described first,
fol | owed byot:h@naggacent functionality toward the poi ntpcfuszoos/048477
attachnment. Thus, for exanple, a "phenyl-al kyl ani no-car bonyl -al kyl "
substituent refers to a group of the formula 4-(al kyl)

Bxanpl ee, ar o e B abUSERRES prEGist Rl e, b ek

Di chl or oet hangabiite, ﬁhrﬁbthmabemhbspheteﬂpﬁ&hhaie igARacturonate, salicylate,

Di i sopropyl et sV E¥ hyI sul f
oxi de EDC= Et %y%agd;gr’ %gl Il rﬁuaﬁe%tgﬁg& %ﬁl@ ﬁﬁterq;% nthiggg 2Di et hyl
et her EA or Eﬁ@ﬂ@eﬂ'EWVaéﬁf@Pate Et OH= Et hanol IPA— 2- propanol Hept =
Hept ane HOBT= 1- Hydroxybenzotrl azol e HPLC= High Pressure Liquid

(I\I:hu::‘,loerrg og/ggﬁgl IC':A . h@gve acids ang%ases w%clhdn?aylﬁae us'vs m‘]‘ﬁe E%Q%Qé’n' NVR=
of pharmaceuticalfy acceptable salts include the following:
acids including acetic acid, 2,2-dichloroactic acid, acylated amino acids,
adipic acid, alginic acid, ascorbic acid, L.-aspartic acid, benzenesulfonic acid,
10 benzoic acid, 4-acetamidobenzoic acid, (+)-camphoric acid, campharsulfonic
acid, {(+)~(18)-camphor-10-sulfonic acid, capric acid, caproic acid; caprylic acid, .
cinnamic acid, citric acid, cyclamic acid, dodecylsulfuric acid, ethane-1,2-
disulfonic acid, ethanesulfonic acid, 2-hydrocy-ethanesulfonic acid, formic acid,
fumaric acid, galactaric acid, gentisic acid, glucoheptonic acid, D-gluconic acid,
16  D-glucoronic acid, L-glutamic acid, a-oxo-glutaric acid, glycolic acid, hipuric
acid, hydrobromic acid, hydrochloric acid, (+)-L-lactic acid, (&)-DL-lactic acid,
lactobicnic acid, maleic acid, (-)-L-malic acid, malenic acid, (x)-DL-mandelic
- acid, methanesulfonic acid, naphthalene-2-sulfonic acid, naphthalene-1,5-
disulfonic acid, 1-hydroxy-2-naphthoic acid, nicotinc acid, nitric acid, oleic acid,
20 orofic acid, oxalic acid, paimitric acid, pamoic acid, phos;ﬁhoric acid, L-
pyroglutamic acid, salicylic acid, 4-amino-salicylic acid, sebaic acid, stearic
acia,' succinic acid, sulfuric acid, tannic acid, {+)-\-tartaric.acid, thiocyanic acid,
p-toluenesulfonic acid and undecylenic acid; and
bases including ammonia, L-arginine, benethamine, benzathine, caicium
25  hydroxide, choline, deanol, diethanolamine, diethylamine, 2-(digthylamino)-
ethanol, ethanolamine, ethylenediamine, N-methyl-glucamine, hydrabamine,
1H-imidazole, L-lysine, magnesium hydroxide, 4-(2-hydroxyethyl)-morpholine,
piperazine, potassium hydroxide, 1-(2-hydroxyethyl)-pyrrolidine, secondary
‘ amine, sodium hydroxide, triethanola}nine, tromethamine and zine hydroxide.
30
Compounds of formula (1) may be prepared according to the process
outlined in Scheme 1.
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Pd- C= Pal | adi um on, Carbon Cat al yst RP HPLC= Reverse Phase Hi gh
Pressure Liquid Chromatography RT or rt= Room tenperature TEA=

Tri et hyl amvoeoikéeesdri f | uoroaceti c Acid THF= Tet r ahydr edcananookbEar7
Thin Layer Ch.romat ography " Wiere the conpounds according to
this invention have at |east one chiral Center, they may accordingly
exi st as enantioners. \Were the cogpounds possess two Of4 IDF € chiral
centers,” they may additionally exi gt as di @gt’eneoners. |t jis to be
understood that all such isoneHgNafoNkxt u QE‘ ; ﬁ-‘éz'iz)ao‘f'N'aTSe'NHz
enconpassed within the sco 4e of th ent venti on. Fuét her nor e,
sone of the crystalline f he conpounds rnay) eXi st as

pA ynor phs ang as! @mz)a-r—ewmntended to be included in the Oresent

invention. Inad& tion, some o e _conpounds may formsolvates with
water (i.e., hydrate&) or conmon or soI and S ciPsohi/at es:
are also intended to-10 be encorrpa sedf Wi

i nvention. For use in rredi Nthe sa o"f the corrdbu s of

this invention refer to non-toxic Ophamamaceuti cally ccept

salts.” Qther salts may, however, k& useful in the preparati on of
conmpounds according to this i nventi'oh or of their 15 pharmaceutical ly
accept.abl e salts. Suitable pharnmacefthars 1y acceptable salts of the

conpounds i ncl ude A%Edrﬂin oled élﬁt%l¥ §@ds¥ﬂ%te%brﬁﬁ'odﬁ€36%fofrrﬁﬁla ?)E‘?fam&m be

formed by mxing a solution o ound f a
phar maceut i ca?Q’E%’OéEHQEb‘EOQm%“‘a@ieHa@@iEh knwnpneiiesieip eractedydthd, sul furic
aci g f umasi cSLmegncue arhairtcontpodnd, @tegscgamy #hésihthe ﬁﬂf@i’gld@ isaprﬁdant iﬁen_zoi c
aci citric aci tartari.c carbonic acid or 0s ric
261, Furt her AopRourRupe PR BL iRy E ero i EnGchen FoblRpleR

aci di ¢ noi et ysuchuis{Thibl diopsnar araidbeliliec plefeyablycat ap ekelshted Empteﬁtmrhie'r eof may
nc} e _al kaltnpicalor Sk Soeceio QoowtSBEMC OB o BOIB S U Al 21 Al f ne
earth netal g., calcrumor nagnesi R S ; shits fornmed
Wi t h suitabl eteswpgetire tp v@biﬁd%cor@sgonquiﬁammuidroj/foanw@i(iliahm 25 salts.
Thus, repﬁ@sent at IAit@math@rynagmiabiy%bémaﬁ&ﬁ%awafaﬁiutasixi %qinadﬁ the

fol |l ow ng gt ate,” benzenesul f onat e, ben oat e %
bi sul fate, bi $XPRAVAE &7 CoFinOLREPIepTg HE“"’Wé‘é‘i‘eéi‘iﬁ’ﬁi'éaﬁC@PéN‘ ?r}i%t e,
car bonat e, chcimstitdted compoundanh &ifraula (XY, raadhewn chnmodine ohdampoded edet at e,

edi syl at e, u t é,

ol Ut arat o, gt 03B ES L SrihEnede W EhEsend ok EBRLE! 5 1A PER

hydr obr oni de pisigine oyl toe likeein mw@zphﬁtﬂﬁ@m@i\ﬂ%@lﬁa@; amdstbe Hieonat e,

| act at e, chtg@rmg%rrés%gﬁ@i@mnq@ua&@gfom £Ht e, mandel ate, mesylate,
met hyl brom de, 'methyl nitrate, nmethyl sul fate, nucate, napsylate,
nitrate, N-nethylglucam ne amonium salt, ol eate, panpate (enbonate),
pal mi tate, pantothenate, phosphate/di phos ai e, pol ygal act uronat e,
salicylate, stearate, sulfate, subacet at ¢ @ ci nate, tannate,

tartrate, teoclat tri t iod|o~ ad val erate. 5
Represent ative ac?@?pg Sﬁ%@@? fiﬁb be uded in the preparation
of pharmaceuti call ahle salts |ncIude the foll ow ng:

aci ds i ncl udi [ff); , 2-di chl oroactic acid acyl ated ani no
aci ds, adipic acid; i'C aC|d ascorbi.c aci asgartic acj d,
benzenesul foni ¢ aci d, 10 enzoF@99%PﬁPmﬁd58%Y *B@EHH Geg odtin

(+) - canphori cingchene @anphor sul f oni ¢ aci d,

(+)-(1S)-canphor-10-sul fonic acid, capric acid, caproic acid;
caprylic acid,. cinnamc¢ acid, citric acid, cyclanic acid,’
dodecylsulfuric aci d: et hane- 1, 2- disulfonic aci d, ethanesulfonic
acid, 2-hydrocy-ethanesul fonic acid, formc acid, fumaric acid,
gaIactaric acid, gentisic acid, glucoheggonic acid, D- gl uceni c acid,
15 D-glucoronic acid, L-glutamc acid, a-oxo-glutaric acid, glycolic
acid, hipuric acid, hydrobrornic acid, hydrochloric acid,




20 erotic acid, oxalic acid, palmtric acid, panmpic acid, phosphoric
acid, L- pyroglutamc acid, salicylic acid, 4-am no-salicylic acid,
sebai ¢ aciwp 28t7@azosc aci d: succinic acid, sulfuric aci ¢cri@diso4saci d,
(+)-L-tartaric.acid, thiocyanic acid, p-toluenesulfonic acid and
undecyl eni ¢ aci d; and bases |nclud|ng anmoni a, L-arginine,

benet ham ne, benzat hi ne, cal ci um 25 hydroxi de, chqgline, deanol,

di et hanol am ne 2- (di et hyl am no) -
et hanol ani ne, %ttﬁ [en z)oN- mettryt=gt udBni P dr)‘b‘
1H i mi dazol e, L-I|ysh4ie, fl":hagn Om hydr oxi de, NH2

4- ( 2- hydr oxyet hyp- nor phol i ney’ pi b@ﬁsaak@e pot assi um hydr oxg'de,
1- (2- hydroxyet hyl ) - py##ibl i di ne, secondary ani ne, sotilillm hydr oxi de,

tri et hanol am ne, trometham ne and zinc hydroxi de. 30 Conpounds
of formula (1) may be prepared accordin process outlined in
Schene 1. RAO | (CH2)5--N S NN2 QR5HQ450 fih/ (CH2)i-N--S-N
112\ 20 RO R (XI) Schenme 1 G)(Ac)co %

bly
substituted conpound of formula (X), a knovvn conpound‘h'gr conmpound
prepared by known nethods, is reacted wlth sul fam de, a known
conpound, preferably \/\herel n the sul'fam de |s) present in an anount in
t he range of about 2 to about 5 equiSehéred€s, in an or ganl c sol vent

such as THF, diox f %
tenperature int hgqtr%grr‘ljﬁ@@o% Qﬁgbfy‘&@bsb{%fe% o%ﬁ@@ur)ﬂ d%%%ma fP) Q&% erably
at about ref FWPQL@%P%’PERL@G Prepaspr &Y inavemetsed @%’ﬁéﬁHP'ﬂQS é'@ﬁ?ﬂb%d of
formula (Ig). |rﬂ$hNeTrr@r3tiﬁdv€s‘)Gé Maact@dﬁzlﬂh NERDY, SkHoGh cbMbamdCspNpRApeh of

f I t hods
o2 G BB BB heo RS RS BERS w*d?%m“%%% 2
known conpoundompoundmpiumdagXi@par ed by known nethods, in the presence

of a base such as A HoN I organi c
f !
sol vent such as DI\XE%BWE%E ! &%Hb%ﬂgs r@d%%dtvhﬂ i éuh%"{%rbcm
- cor r espondi ngec{yguﬁg@gemj s(gfph ﬁ@}.ﬁlmaé_id((he)hke and the hke, in an organic solvent
10 such as THF, diethyl ether, and the Ilke, to yield the corresponding compound

of formula (Xa).

Compounds of formula (X) wherein .@ is selected from . '
. O, YHr
a0 N 11?
( )b i
& may be prepared according to the process outlined

15 in Scheme 3.
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Compounds of fornula (X) wherein is may be prepared according to
the process outlined in Schene 2. "(RS)b I.--(RH2)a.1 \--NH2 (Xa)
Schenme 2 wo005@em86li ngly, a suitably substituted conpegidisedochaurnl a
(XI'l1), a known conpound or conpound prepared by known nmethod (for
exanpl e as described 5 in Schenme 3 above) is reacted with NHAOH, "a
known Compound, optionally in an _organic solvent such as
acetonitrile, and the like, to y{bld t he correspondi ng conpou of

formula (XII1). Re._e urid of formula ( S A@hhY with a
suitably sel eqmsg uci jg agent SHsuch—as LAf.land the |ike, ad the
i ke, in an organ olxent 10 such as THF, di her, and the

like, to yield the couyespondi ng conpound of formyka (Xa). Conpounds
of formula (X) whereinis selected from nay be prepared according to
t he process outlined 15 in Schene 3.

Hz)o 1_\
xm

Scheme 3
Accordingly, a suitably substituted compound of formula (XIV}, a known
5 compound or compound prepared by known methods, is reacted with NH,QH,
in the presence of a coupling agent such as DCC, and the like, optionally in an .
organic soivent such as acetonitrile, and the like, to yield the corresponding
compound of formula (XV). :
The compound of formula (XV) is reacted with a suutably selected
10 reducing agent, such as LAH, and the like, in an organic solvent such as THF,
diethyl ether, and the like, to yield the carresponding compound of formula

(Xb).
Compounds of formula (X) wherein is selected from
S SN
(R%57 /
15 0 and wherein a is 2, may be prepared according to the

process outlined in Scheme 4.



(Xb) Schene 3 Accordingly, a suitably substituted conpound of formula
(XI'V), a known 5 conpound or conpound prepared by known nethods, is
react ed wiwb 20#6&ddss i N the presence of a coupling agentpc§tiBoas4sGC,
and the like, optionally in an organic solvent such as acetonitrile,
and the like, to yield the correspondi ng conpound of fornmula (XV).

The conpound of fornula is reacted with a sui tabI y.selected 10

reduci ng agent, s the like, in an yapi-P fy such
as THF, diethyk and the i ke —to-yisel dRYhe< espqndi ng
conmpound of for rrul Compounds of fornula ( i ni s

selected from (R5)F-1--- 150and wherein a is 2, may be ?repared
according to the procd8¥loutlined in Scheme 4. (R5)dXVHL 0/ (Xc)
Scheme 5 Accordingly, a suitably substi tuked. & d.bHaf or nul a
(XVI)whereinJlSis_asuitabIeIea(s ) p sych as Br, d, I,
toSyl, nesyl, triflyl, and the |ike KNowR _cogpound, or conmpound
prepared by known nethods (for exarrpl e, by acBivating the

correspondi ng conmpound ‘wherein J1 is C]—I) i¥cyeacted with a cyanide
such as pot assi um cyani de, sodiumc E]i'—el and .the like, in an

organi ¢ sol vent such as DVSO, DV, a?td the like, to yield the 10
correspondi ng Conpewrdinglyf, afsoitabiy snbétmmad! yompound ot'l’fbmn.d:a)(r)@d))umér@rﬁd

formula (X!} sdéxntét?gtﬁ%ﬁﬂgggﬁg%ﬁ’é% B0 ?lkl‘@é’ﬁ HE&J‘XHR‘A Sﬁ@{he%%@%p' e by

reacting wth , and the
like, to yiel mquw%emmpn@mmm kspwh cetheda febe@mple, by
15Conpounds oacttvatﬂgthec&r?@sp oﬁtpobrﬁi »&@r&ﬁﬂ‘qum QteatB@@ha- , - and

ar ed accor
cyanpc;% such aé) pot ssium cyanide, sodlu% cyamde and the like, in an

organic solvent such as DMSO, DMF, THF, and the like, to yield the
10 corresponding compound of formula (XVH).
The compound of formula (XVN) is reduced according to known methods,
for example by reacting with a suitable reducing agent such as LAH, borane,
and the like, to yield the corresponding compotmd of formula (Xc).

15 Compounds of formula (X) wherein is selected from

0
5 _ oS 1"7/
G )H—/ |
O and wherein a is 1, may be prepared according fo the

process outlined in Scheme 5.

o N © OH
By . ————""'
# o

(Xvig {XIX)

wherein a is
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process outlined in Scheme 5. (R5)b-4-1-e.0H 00 (XVI11) (Xl X) Schene
5 Accordingly, a suitably substituted conmpound of formula
(XVIT1), awbnewesmespound or conPound prepared by knowpdiRisheeBssss
activated, according to 5 known nethod, to yield the correspondi ng
conmpound of formula (Xl X), wherein J2 is a suitable | eaving group,
such tosylate, Cl, Br, I, nesylate, trif late, and the |ike. The
conpound of formula (XIX) i ewacted with a phthalimde salt such as
pot assi um pht hl i m de, sodi @ alimde, and the like, in an organic
10 sol vent such as DWF,. DVB@=@cetopitrile, and the like,

preferably, at an el evated t grature.in the range of from50C to
about 200C, nore preferalds, ‘:‘aw ref lux tenperature, to yield

t he correspondi ng, conpound off forml a (XX). The conpound of formula
(XX) is reacted with N2HA@ nown 15 conpound, in_an grganjc sol vent

such as et hanol, d the like, pr ef gr t el'EMat ed
t enperat ure i n(AMherra n e of f r omrabeut—50€ t(B OOC nor e
preferably, at abo X tenperature, and th o yield the

correspondi ng corrpound for mula (Xd). 200ne skill e&d nthe art wll
recogni ze that corrpoun of fornula (X) (R3)0 (R5)0 le)O o0 O
Omay be simlarly prepared accordi ngsdhemkisown net hods or, for

exanpl e, accordi ng@“&ﬁ%{‘@u%&?'ﬁ% si%ﬁa(?é{%é&&ﬁ uh&'oﬁom 3%% augh 5

above, by selectin rresp ondln -fused
conpounds. f or domgotrenaraofpewt meared bygnaeo metf@ﬁs is acﬁwéeds R@qordyw tPn the

art will f ug t %EYJH ﬁ%%'a Vﬁ?:é&‘lﬂ% c%@ﬁ&hgacoﬁipemcﬁof%ﬁﬂia' (Rb@rwk{e@é”m a
m xt ure of enag rein one enantl oner is enri ? t) and the
isa su1tabie leaving group, such tosylate, G, Br, |, mesylate triflate, an
like.
The compound of formula (XIX) is reacted with a phthalimide salt such
as potassium phthlimide, sadium phthalimide, and the like, in an organic
10  solvent such as DMF, DMSO, acetonitrile, and the like, preferably, at an
elevated temperature in the range of from 50°C to about 200°C, more
preferably, at about reflux temperaturs, to yield the corresponding, compound of
formula (XX).
The compound of formula (XX) is reacted with N2Ha, a known
15  compound, in an organic soivent such as ethanol, methanol, and the like,
preferably, at an elevated temperature in the range of from about 50°C to about
100°C, more preferabiy, at about reflux temperature, and the like, to yield the

corresponding compound of formula (Xd).

20 One skilled in the art will recognize that compounds of formula (X)
R

\/ =Y
s A @2
wherein is selected from ‘ C
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10 of a conmpound of fornmula (X) is desired, the above processes as
described in Schenmes 1 through 5 May be applied by substituting the
cor r espondy8gedor@ks enantiomer (or mxture of enanti onRARMRGHSEL
one enantiomer is enriched) for the appropriate starting nmaterial.
150ne skilled.in.the.art.will ‘recognize that wherein a reaction step
of the present invention nmay be earned out in a variety of solvents
or sol vent systens, ahq reaction step may qh%p be carried out in a

m xture of the suitabl'‘e\'80l vents or sol vent. s¥stens,o.2 ere the
processes for the f the g or di to the

i nvention gi véRM -stlBrléong hese] I'somers may be
separ ated by convents i ques such

i ndi vi dual enantlonerqgﬁnay be prepared ei t H&)cby enanti ospecific
synthesis or by resolLutNon. The a%, 220, O~.. conpounds
may, for examplg, h t i |

11
506 u. (
ok Wi
salt formation wth™A b4 C 3 (b active acrd

st andar d techﬁﬁdue~

(-)-di-p-tol uoyl - D-tartaric acid and/ or (+)-di-p- tquoyI L- tartarrc
acid foll owed by fract{Rdgal crystallization and 5 regeneration of the
free base. The conpoyrds 2 ~

drastereornerrﬁsest
separ ation and" rEno
conpounds nay be re

ol  owed by chromat ographic
| auxiliary. Alternatively, the

a chi pal bé@hfrhrwrwﬁ’ed aldaaurnlgm@ any of
the processes for preparatlon of the ¢ sent
invention, it Kegyn B@tfwa%e%fgaw%‘ew%m@@#%’%cef%% %“858‘?%” sensitive
or reactive grsunBseoP trabyohd abohe byaklectingesd sdrstietimetie cTindapontiyg be
e Y TR SR A3k 1Bl GLBCH 0 R A RBeraeh a5 Lhose

described in P8 gani ¢ _chem s ed. J.F.W
McQmie, Plenum Press, 1973; and 15 T.W G eene & P GM Wits,

Protective Goups g, d |9@mtﬁe%wnrhaﬁre?recémtwﬂmre& aSﬁ]ﬁ@e 1991. The
protecting groups Tay be renoved at a conveni ent quenh st age
usi ng net hods snsolignd (e mﬁ%’rea?fte“aﬁiwg‘eﬁ@éeéﬂ? °?‘?1?/Eﬁ’f?r8?f F eI TRET

conpri ses Wardf%%%mpbﬁrai of GORRIK] i @BSiIredDthe abdvei pnocegses e descrived ©

conpounds of fornula ier.
Phar maceut i cal S¢§Hs8d (“E'%’k&?'fgg @8’!’1Pgﬁ?ﬁﬁggggﬁ%sgirﬁm%hgg&ﬁ%wrﬁ e‘&\ﬂ%galrmds
of the i nventi@mntesarbieiiurerienantametswhesdt PRSN3RIINERi B PRIcR
prepared by l%ggﬁérg r)’até"étéhrﬂ mlahgacoMpound or conpounds with a
pharmaceutical " ca racco r Ing to conventional pharmaceuti cal
conpoundi ng 25 techniques. The'carrier may take a w de variety of

forms depepgling upmefsmecﬂﬁw@dwmmbgnmétna:dmemusarmt.mtepeofghq oral ,
parenteral ). Thus for

ora e n SRR S
elixirs and soﬂ’rﬁﬁ‘?'ﬁH‘é’em‘a"ﬂ|r?aaYl5’|eé’aEf§BPFP$§%é'lrllsgy éfdﬁgrwtg ﬁ?ég | ncf)%%{ee?f\%at er,
glycols, oils, s.'-_ﬁdi peabiinsstef hawalsd brgoaadmitiug in nixties ofdhe suiigble solvents
stabilizers ohb g%ﬁ@ts and the like; for solid oral
preparations, powders, capsules and tablets, suitable
carriers and additives i ncl ude starches, sugars, drluents

gL an;JI ﬁt i’ ng ftggnt s vi;ﬁér@rﬂewﬁe&es%mﬁl@rsf@ra@wcntregmmowsagwﬂleg &nd
the like. Solid oral preparati st ances
such as sugar s”@r’”‘ﬁ@“‘e‘rﬂ'\é@ RGN B‘Q&'ﬂa °§%3’§°'F%Q%B§R‘r§5teﬁ %’“’@é‘% '(h}? y gg)t e of
absor pti on. Fo&eparansm eyt @waitioaaléahhigtiesduchag preherativergtyapategrarhyusual |y
consist of st e'ﬂq? ?or}(‘r?éuﬁ[is R8¢ be grtep%d'l E&GHib ?di‘ﬁ-nsorﬁi?d(viml adngsmére

i ncrease sol ubi y or pres | ectabl e suspensi.ons_or

sol utions may arawepeeq@reermthercby@rlamtr%pq’r@lcawe%o@é{r"?ﬁf’ ign. o f%ng

W th. appropriate additives. 5 . To prepare the pharnaceuti cal
conpositions of this invention, one or nore conpounds of the present



.15 flavoring agents, preservatives, coloring agents and the |iKke;
for solid oral . preparations such as, for exanple, powders,

capsul es, woepbetssgel caps and tablets, suitable carri ecs/&dehe/048477
additives include starches, sugars, diluents, granulating agents,

| ubri cants, binders,..di.si.ntegrating agents and the |ike. Because of
their ease in admnistration, tablets and capsul es represent the 20
nost advant agemirpounds majofon geanm, be fesolved infp 1R eHNroagR eganticgers

phar Mceut | Cal oS EorBel BilPUShy cTRlcRPdastbieonBd sy baby ot s

may be sugar o at ed st
parenteral s, tfhunatian witean apticaliy acta aqjd, é (béj‘ E'?‘ﬂ fEt '8|a°'dt hr ough

ot her i ngr edi e for (£)i- pﬁamL%aaﬁ.@acn@tmmm fractiinabarystaittiation and

| ubi | b
suspens Z%s"ﬁras?gm%'%ﬁé bPusaPess the Sapp fod s Be SELRRLEY ¥
carri‘ers, sus pien@htng obgianbreomentt dskezs bii dmdam&@!l@éeddmﬂhwwogfqm
pharmaceuti cal Q?rgéﬁd %ﬁﬁvéﬂ%ﬂ% i ) bliiRRN ke fha tt@%ﬁﬁ@u

e.g., tablet, I'on, ‘teaspoon and t he Ilke
an anount of tmeyh@tasvléedvﬁw%@iﬁ*nfﬁ H'?i&;@%@@ﬂy to del | ver an effective
ddse as descri bed above: The 30pharnmaceutical conpositions herein
w Il contain, per unit dosage unit ., ___tabl capsul wder ,
i nj ecti on, 18upposi WFiYg amed ﬂ’?eﬁFeSa{H'%”W'i’éat'lop I?gttt‘é(??mg?ug‘ﬁ]ggfbtggt
di -1000 ng and?ﬁa%thﬁemtowesnmay bénetesspparafortesimbeloptotd SNSEOH

ng/ kg/ day, pre erab from_abog -
preferably f roFﬂaCtéYB up§ °8 a@b"’#b? W@%ﬁﬁlg goggerﬂ%%%@é ngc;hfe(\)’ﬁ’(\jg out
1.0-25.0 ny/ kghegays oftomenfiorel proteoling dreupm wbbas “‘@S%C’GPG”'?P A Fretechyg, |

st prefer abl . Lo GligHb ohefich D9 Idriehedrpresonormund ange
therein. The d e vari ed endi upon othE
requi r ement!Sof TvheSrgeane %ﬁt%m Piys, MMMMFO% ei ng
treated and theygpaREMetobel MNige mbmw@mupihmyuewmvwla & epnvelaipmty’

adm ni stration or post erl &ypl oyed. Preferably
t hese conposi t?k‘ﬁ??g S‘E "qmafggid@gwgﬁﬁg‘ ?r om such as tabl ets,
pills, capsules, powders, granules, sterile parenteral solutions or

10 suspensi ons, Wt‘ﬁ{eg)(?es%ﬁ{ iﬂ\ﬁe(ﬁ mr?irurtiléchHl'ngns%Qbﬁé’rﬁ‘oacé‘fﬂ@ﬂ?comﬁmwlé es,
aut oi nj ect or deV| ces Or su rres; fo

i ntr anasal ,20sulsPitpiginglonepr PeieATPRUITE Al fgfm‘ﬁ? I'b‘H"'P%P“aF’B?""”l'ca“Y
adm ni stration a@&’ep‘tdﬂ@éa@ﬁéroPhé}fnabélmblélfcbmmsﬁmns Adrtainingbnever mare pibe

t b t
oncoomont by aemRRcE 21 Povertn tesdhay SR AR e e il L
active conpoungyephfedsiyditinaately m:rmap@moan@anqomm@d% @dapt ed to
provi de a depot hg 5?%@%‘%%‘ G%q,efrggc d’ @@H%H i¥al prakREdeuBd cdﬁ(ﬂfoundmg

preparing solid 1 Ons suc ets ive
i ngredi ent 25 reohedue. tTheepar;wamawéa@M‘!%ﬁ vaésgqyro} E:,rms 99&”8‘85}{?/0&6‘% onal

tabl eting ingr %g.%éu@%@&@alsﬁ&roﬂ (&5.26@h parkatetat)s Fhustoc tiguigegral

o gurs, zBaLﬁwrééaﬁé‘L%%ﬁ%%ka@aﬁaeﬂgas' S R ey SRR ORREDTR, €

sol i d pref or mul atitiess inengEosater, gifcais plis ROV, ﬁamﬁ@g@ﬂmﬁaﬂ@sﬁﬁ@t"&%e of
a conpound of th resent I fGiond, ¥ dhca@ept abl e
salt thereof. %’HPP@f %Orj?qnﬁg\é?r% %ﬁd;ﬁsqgme g@rﬁrlu%%%% ?rrﬁ@u gns as
honbgénecus3o i tpqms!eweeﬁnsulﬁﬁa@d lahl@tsa%#tPW%c?rH@Pé‘HF' anives Ing|udp &

evenly through %,gartsh&mgmgp@&ma\maa éhtd, Nkicdnkes bidBers pligatagraingageely be

readily subdi vi into ective

tablets, pills #¥dhediss Lﬁf’é‘gma praralighg @aﬁp@?ﬁ?%ﬁ té@“ﬁs@gﬁh%%ﬁu fon i's
then subdi vi dedgd smg@rswﬁ b eftesagmtddeoms tofMmotiate rygie S&@gfcﬁbw@&%ﬁ@oe
containing fromo0.1 to about 1000 ng of the active ingredient of the
present invention. The tablets aor pills of?the novel conposition can
be coated or otherw se 30 conpounded t.o provide a dosage form



15 The nethod of treating depression described in the present
invention may al so be carried out using a pharmaceutical conposition
conpri si ngwany7ebzokhe conpounds as defined herein and @cT/us2006/048477
pharmaceutically acceptable carrier. The'' pharnmaceuti cal
conposition nmay contain between about 0.1 ng and 1000 ng, 20
preferably about 50 to 500 py, of the co und, . and e

constit uted Lﬁ?@”ﬁﬁ?a?@WWV@gBt@BF@“FHWﬁPﬁgﬁ%ﬂHEBU%SE&E%WQQFWHtion

sel ect ed. Car biher Bigietizhidtieayneclasdioyncratde isoletility phareseneatioh.i cal
excipients, includin but not limted ' . i Rg

agent s, Iubrigiﬁ¥ }eg#ﬁ@ﬁ%ﬁﬁ?&?“%@ﬁ%ﬁ%%é@%PQB¥§§%§3Q??§E§?Q%§eS, and
coat i ngs. Conpasietsiabong véihiappriobraté eddityesl admi ni stration include solid

forns, such 25as pills, tablets, caPlets, capsules (each including

i medi ate rel ease, tinmed, rel ease and sustained rel ease

formul ations), gr atffupreeare Kigphpaseytival coR@ostioqgiohthisdryeptions e %%as

sol utions, SYm\RScorfpdukes & theEpdbsnt PRShtioR Bs e uSMRNSIredent iFatimateiys ef ul
for parenteral admni ﬁt rﬁti on incII ude st erﬂil sol utti ons, enul sions
and suspensi oRdMixgghwith a phargiaGeniical pag§E pgror 5@%8?”‘(8@‘08? t he present

i nventi on nmay phamedsiutichidompechding techiilgngd, evhitaichyiednsetakea widee t ot al
dai ly dosage na ] i i VA ; ol or
Four”t1 noa Sian by BLBR. R8It shd)ofth 7 s itn BBl drdimire et

| nvent i on can ek aalvi phretterabelich@s il IrfRseRarog bherspwedliongde of

suitable intr %?%a@éﬁ&k&b@ﬁomﬁ usYibiphbifRe GREITRLIS b b ainplogsd, wel |

known to those of ordinary skill in tEat art. 'Il'o-be ad]m ni Fﬁt]erecg in
the form of a WHaAYdEHHerE BEPRGIING. 48 @8 AT SRHRPIGSYSRFES SIS AP%t i on
will, of coursewtit, amablieacyS andabditives ireuds wate,eiyTpist @iat al¢dhnisughout
t he dosage,.regi nen. Far _j.nst loPEStRhion in
the form o}g aQf%%‘ngtag%r}ts,(%%sg[}vlag\?ait (20209@%? é%ﬁ ﬁ{rcﬁée @%’?ﬁ’g'ﬁ?ﬁt can be
conbi ned wi t h peepaatiahs susbas tforaxempleaporipe carsaleroapleterleamr 8" ner t
carrier such ag,atnanghe ciets 8hPhqditiBs REuANStaichss, bidess, didengpver, 10
when desired or necessary, suitable blé;\fger s; lubri ca-nt$ .
di si ntegrati n@fﬁb’(‘?ﬂf‘%a%%ﬁ’ ibrieants, gindgya-Aisintediating 298 B and e dk%or. at ed
into the m xt Fegaussus tratleasdinrdinstiation, tubizis avidtcapsites! represent then,
starch, gelatin, natural sugar . A < h8LRshRcsRSE, corn
sweet ener s%@nﬂ?ﬁfa vall e%’fn‘?ﬁé’? Isaicféé.@ﬁib?@%hﬁﬁ@é%gca%a?a? tragacant h. or
sodi um ol eat e, cagieti armobvieuslvarenloyetlg i desitesh teblelamayde sygrTicaRBEhzoat e,
15 sodi um acetatic 3adh Hf’&tﬁﬁﬁa‘ﬁﬁ leBnigRA. FhGdrdritdals Bhé bartaronintsuasy
i nclude, wthout II.| mtation, starch, nethyl c?l | ul 05 ap%ar '
bentoni te, xarfORRASYEIAHIE HaterHuoyghiher ingredients, for example, for purposes
such as aiding solubility or for preservation, may be included. Injectable
25 suspensions may also be prepared, in which case appropriate liquid carriers,
suspending agents and the like may be employed. The pharmaceutical
compositions herein will contain, per dosage unit, e.g., tablet, capsule, powder,
injection, teaspoonful and the like, an amount of the active ingredient
necessary to deliver an effective ddse as desctibed above. The
30 pharmaceutical cof*nposiiions herein will contain, per unit dosage unit, e.g.,
© tablet, capsule, powder, injection, suppository, teaspoonful and the like, of from
about 0.1-1000 mg and may be given at a dosage of from about 0.01-200.0

. mag/kg/day, preferably from about 0.1 to 100 mg/kg/day, more preferably from
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The liquid fornms in suitably flavored suspendi ng or dispersing agents
such as the synthetic and natural guns, for exanple, tragacanth,

acaci a, newbybe7o2fdscel | ul ose and the |ike. For parent erpair/us2006/048477
adm ni stration, sterile suspensions and solutions are desired.

| sot oni ¢ prepar-ati-ons-whi ch generally contain sui tabl e pr eservatives
are enpl oyed when intravenous adm nistration is desi

Conpounds of t Haboul hE-ERMPB/draymere peierally Bena Beuti1- %Q”Efkgidﬁ’é more

foregoi ng 25 C%T@l@?dbwfﬂjﬂ’i?a&ﬂuﬁo QQQ@ﬁﬁgzlﬁﬂdéypmdﬁ%?@@raﬁl?ﬁbWbSut1 Oto
established In the art ?c%gjver tre ui r ed.

ression |s re
The daily dosag®°8t°-P g U8y Fge r%rlr@ng » OWRVRfem F“éﬁ%e from
0.01 to 200 ny \Iarlhgdﬂmndmdwbbn tme meynirgreent dbihe paticiksy theceg@ity tidhei n. For

The form of § atiupofBeipd e EE MGG fAunRbanPbRbEIER he oY e
10.0, 15.0, 25.dyily sdmstram or pesh:peperc doskg mayd® agtdeyed00 nmil i gr ams

of the active ingredient for the synptomatic adjustnent of the dosage
to the patient to be treated. An effective anount of t he Egs
to

ordinarily suppli edPferably fiess someaslipnsAre fn Wik dosadn OWﬁ?W

al;out (2)02 ng/ kgtaﬂlﬁtsi)%lgé’ c&@uﬁi@! dRkersggnul ey, efeﬁlia@bfejxterélbeluﬁcaﬂg;e is from
about t o_about

preferably, ?ro?HSBﬂHﬁnsdng%gWS’gaﬁbosP@r g%{sﬁpr%b% ?r% ameui?ééT%Bfr?aienfegtrog‘bl
from about 1.0 devicabousuppbsiries)fdcgrabparbuteal, Bltlmaaglhtsulpimuaiayrecmhe
conpounds may bgc%n?iﬁig?remo tc?r&&%dﬂfh:ﬂraﬁ@r%ﬁﬁ’ﬁhté%g f]ﬂslﬁﬂéti'oﬁ‘eﬁltd?ﬁdtwg?y

Optimal dosages adm ni'stere rea term ned t hose

skilled'in the '@rstcomammmaywwmeﬂﬂn@Wéﬂﬁ&tﬁbleéen%e@@ﬁﬂbe °Bsed,

the node of 10aﬁl6htmy%amﬂé.t@ﬁon k&}%xaﬁm@%uﬁsombretsamoptheaarvatcbmmunahe
node of adm ni str advancenent

In addition] fa%”cg %éf's%éf‘%ﬁt%ﬁalw}ﬁ g Adap 1??'&9&\}&81& dﬁ'ﬁ? %z?eﬁa? '8?#15 o
treated, i ncl udinﬁ@nMIaEMBcaqe Fonpieghring sdiicb¢ongpoditionsnicio s tablets, the. ‘

adm ni strati on, giticy \Bla| {q%é"néred@n{;Q&@?%B%Cﬁwﬁm&ééﬁticgﬂ%ﬁgﬁ%g 150ne

skilled in the nize n vivo and in vitro
trials using sucqr@rbﬂlt@na%ﬁi@imgaﬁﬂﬂe%%ﬁﬁ'ﬁh By CIB S8Ne BC08: SUGARE: / or

ani mal nodel s aé&buﬂfl Qalb Ghdayie ably, r’h‘étﬁleéibm|stéa¥at@fd|oalcnﬁ$ﬁhoemowgirﬁsp
treat or prevent Iven dl s

further recéfni 3% ‘Ptﬂ%{tphﬁﬁﬂﬁ”@am'i"eg ¥ &% ﬁ’ia}eé Ei% Eﬂ"ﬁ(ﬁ ﬁ?ﬁ? R fordbikton
first-in-human, cepRsiioaogitaigingadosbiineanymixiradis compohmhditieprpeant ent s

ZQSoid?Lgt[‘Ssﬁeﬁwﬁ%ﬁ@%% rReRuetotaR S8 e SBY VREn ORGP
The fol |l owi ng Eitesppreforapletienetorpgsitionstag hamgogngors d inmeart Sehihaiaptyeof
the 25 inventi opg.aRd: RlafpBRkd é@n@‘y’i%ﬁ?t@ﬂﬂw baHhstitoako bt genstrued to
imt in amé oy t e nventble?'gadﬂ subdwzdeg into e uaﬁ ef!tec{we dovswé" ecfgmgsm ow
t hereaft er. 280 CERRAFHCR MaY ¥ qually g
((3, 4- Di hydr o- 2khdpenzadés Iiliskhdicapsps N THis goljdmeefomivjatioh bempaition is
(Conpound #31 0then subdivided into unit dosage forms of the type described above containing
from 0.1 to about 1000 mg of the active ingredient of the present invention.
The tablets or pills of the novel composition can be coated or otherwise
30 compounded to provide a dosage form affording the advantage of prolonged
' action. For example, the tabiet or pill can comprise an inner dosage and an
outer dosage component, the latter being ir_1 the form of an envelope over the
former. The two components can be separated by an enteric layer which
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O\Il HN-S-NH2 0 5Catechol (5.09 g, 46.2 mml) and potassium
carbonate were conbined in acetonitrile and heated to reflux for one
hour. 2-Chwonammebieyd- 3-chl or0-1- * propene (5.78 g, 46.P2TIOSi0k/ 08
added and the reaction was continued at reflux for 24 hours. . The
solution was coel-ed to roomtenperature and filtered. The filtrate

was evaporated and ‘the residue, was, di] ut it h er

extract gd Wi t ﬁeﬂ@%@rr?‘l”s‘é’f%‘?gr?@\?‘% t_hef{?gwaglgﬁ%\é %%ﬁﬁ%@%%@g%%fﬂ? Ton was

dried over M & GNe Brtduaiietm dChr odelayg & agR 0P ¥ar ether in

hexane) vyi el dﬁ%@n@?&{ ng-%, 6%?{@& égsl—?gggggggimﬂﬁtmm@xepi ne as
G ‘}?S:eif.‘% %)lHNNR’

a col orl ess oiMatef §300 Mg D01 3),
8:6.94 (m 41-idgiydirg Durgsy obpglymetic peidg with siqh majeyials as shellac, cety

3- Met hyl ene; 3, 4- di r b][ 1, 4) di oxepi ne (5.00 g, 30.8 mmol)
vas di 2sol vibd aﬁcr?qé%q?gﬂﬂ(f%g&gn%. Borane-TIF (1.0 Min THF, 10.3 nL)
was added at OC. The reaction was stirred at FIT for 5 hours.

Ani nosul foni ¢ aci dykSHR Bimbia whichirkl Noveresmadims offhe prasertinveAtdfas
heated to ref |lux overnight. The.r ti ; a us

t enper at ur e anraasa%ﬁﬂ@wgmgﬁa if‘ifr?lgﬁ‘if’@?%ﬁ?nao gggg@Pgﬁ%%WEdgddnhfo s

added. The sol gHiitioRs, waisabRxilarared eytud, BHLEoUh QT OllFueRanslens: 3ng IQEGHR ) |
The conbi ned organi ¢ sol Ugi i it, Ma&fHe oill Becoaad diltor on  was
concentr at ég uﬂﬂ@?m?]ﬁa‘@ﬁ—h %%gns\ég% ] %ﬁg%&\égm'gﬁato r.aphy. Lﬁ:(%t% to 8%
net hanol in di pddnotaihes welhes) elikies gndeingilay p ,@%ﬁ%%?’%ﬂ‘%%-bse %%1_3111

,4) di oxepi n3-yQuet byl ) A o9 toP BljRMas ShspensXEHEn¢IES! yynihes. 1
(g " TR SR M oENEO g, Gon( ) 421
(m 2H), 4.07 erd naiwg gumspach B3 Gaggcaniyacac, glonap, dgxiam,sierit s Lo 7 5770
(d, J =4 Hz, LdhoxydetiyicélostHnethylceliulose, polyvinyl-pyrrofidone or gelatin.

((3, 4-Di hydro-2H-benzo[ b] [ 1, 4] di oxepi n-311) net hyl )am ne (2.90 g, 16:2
nmo) ) and J8l f ami de (3.11 g, 32.4 mol ) were conbined i,n dr ngnjia ane
(60 M) and heat editeametteid of tinatioy Beniesgip desoHPESH R G PRSRR ”"Sﬁ%"e ?r(]d
the preci pi t at g Was £ AIPYR T a bhdhadiincombostisn dompeising avyo the
concent r at edunder 'vacuum and geur,l flcgéj %Chrﬁcgﬁ\%ﬁ%ﬁmé/ca(r%@ e 8%
acet one in di clebopemes pusried beroip anqe PIRMET TS cOrpound as_an

of f- whi te sol i GhadRBsutSa chMpbtion may contain betweerndqoliR 9@0d MY MPIVEO) |,

8: 6.92 aHy, 6.71 (brpad, -11-1 gk i 1
4.04 (m (;n%q Wyyqjga?lm\goi:w&t%fgééwg( %chel ﬁ%o(lgxt%{ Aafnay?hd condtitdtéd igiman? H)

M) Example 2

10N- ( 2, 3- Di | wdrerbeeitatd oy e diods phadminjtiianSperte uﬁﬁﬁé{ﬁﬁs&%c'“ﬁ% Sotmd #1)
0 HO N:Ns .9% 1 RaE8 Bkanients, including, but not limited to, binders,
2, 3-di hydro- 1, -“Bg’ﬁ%ﬁ‘_c?f"%%aﬁ- 2oyl et PALAING (42 Qe 2R afERl e, 300
sul fami de (5. 1 syspRgingAgINs, WorEANiSMRIPRES T NI di Oxane (100 mi) and
refluxed for 2 RanE8echRpsstionasutasie toolabatiminstraioninelédgRoialoie s¥id a
sl | 25 as pills, tablets, caplets, capsules (each inciuding immediate release, timed

release and sustained release formulations), granules, and powders, and liguid

forms, such as solutions, syrups, elixers, emulsions, and suspensions. Forms

useful for parenteral administration include sterile solutions, emu!sions and

suspengions,
a0 -
. Advantageously, compounds of the present invention may be administered
in a single daily dose, or the total daily dosage may be administered in divided
doses of two, three or four times daily. Furthermore, compounds for the present

i
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15 amount of solid was filtered and di scarded. The filtrate was
evaporated in vacuo and the residue was purified using flash col um
chr omat ogrwphyo7(obXohé Met hanol - 10:1) to yield a white $Qrhbaookserr
solid was recrystallized fromDCMto yield the title conpound as a
white solid. np:--94.5---98.5C 20El enental Analysis: Anal Cab: 0, 44. 25;
H 4.95 N, 11.47; S, 13.13 Anal Found: C, 44.28; H 4.66; N 1121;
3,13, 15 HLinpavRor GVEE aggynigeeds intignasgHpm ¥a Bgicplsige of suipple NH)
? 281|(_|)m ggl) 3m93na(s§dlehléles oPviftrarkderthattkin phichds w@#l&@wﬁ!ﬂthédé)of

m

(Bonzol i 32di ox@Finey skl halerts 5P Pesaisteiag e A o6 ff@“séem@hdqhmns A2

11 0 Catechol (a}@teaﬁtm do98geadhimetihtionswit iofsourse} tesontifRio(2G%ebiamei ght

in 5 nmethano di chl oroacetate (13.3 g,
93,2 mmol) gegﬁ%?rﬁﬁ r‘%/gdr%?% ’ﬁ@%gifloo m.). The sol ution was
heated to refI ux over ni ght .’ The reaction was cool ed to room

tenperature, acidif 'F%P.ngné%k Bﬂa%mﬂﬁstrﬁﬁu?\%%&&ﬁ\%@amsﬁm Slid, heaCi d

and then reduced in volune under vacuumto about 50 er vvas
added and the nRStve fegwaRPRNYeRE be gompingd Wihepyal nmrt%{crf@ﬁm(a&e%'cwo

[rL) ghe conb: ng@l;eptagameﬁ cﬁ@itbmmwa% génof] ly@éﬂolvwdtér avl $Mike. cm?]@em rat ed

0 a brown soli and. chromat ogr a n _hexane

yi el d benzo[', 3PBerbdEsired g@%?%%%ﬁ?’\t%?ea%nd&r%%m%e@? xitfegra@g&gg%f Bt ess-
oil. M5 (ESI): d&&&ing@gérithr)alsoliaincohivfatgd3o thehizixtu@DSLIBb)e ndgrs89
broad, 4 4 ,
gH) K bi‘g'%"gf ?‘té‘%&fmg&}%‘ sttt dotf kﬁ‘"ra'%g%am é“"ﬁ%ﬁéf‘”%% °Z?§‘i7 21
g, 40.0 mmol) wastossgen salﬁﬁtemr%nmw;ﬁdjar&ﬁy etfcamysisuehagtasacia, 1g9ameithand

enough acet oni t g éoﬁluﬁﬁblé% Roditif st@hﬁéfeuﬁﬁgrfé@ﬂﬁ%%%?él sodiord bBﬂlzbateTh e
solution was_20 stirre

distilled wdPer SORHN SRR SO%BW?B'P@%"EJ%WB? e's%mt@g;fgﬁr S ll"fe ‘3@] H¥ ani de .

preci pitated asiisitatbn, tserdpethylasitliosasagan bedatite dkabipad gllrrtl eed the hkeand
used without further purification. M5 (ESI): 160.00 (M+-H+)

1H NMR (300 MHz, DMSO),.8: 7.99 (s, broad, 1H), 7.72 (s, broad, 1H),
256.94 (m 2H) 6 86 T@phqu@tpmys m@ung\gly(lgvorqplsyypandmg or dispersing agents such

as the synthetic and natural gums, for example, tragacanth, acacia, methyl-
20 cellulose and the like. For parenteral administration, stertile suspensions and

solutions are desived. Isotonic preparations which generally contain suitable

préservatives are employed when intravenous administration is desired.

Compounds of this invention may be administered in any of the foregoing
25 compositions and according to dosage regimens established in the art whenever
treatment of depression Is required. '

T'he'daily dosage of the produbts may be varied over a wide range from
0.01 to 200 mg / kg per adult human per day ot any range th_erein. For oral
30 administrétion, the compositions are preferably provided in the form of tablets
containing, 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 6.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200,
- 250, 500 and 1000 milligrams of the active ingredient for the symptomatic
adjustment of the dosage to the patient o be treated. An effective amount of the
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Benzo[ 1, 31cl i oxol e-2-carboxYlic acid am de (5.44 g, 32.9 mmol) was

di ssalved in tetrahydrofuran (THF, 100 ni). Lithium alum num hydride
(LAH, 1M iwobidrnom8 5 nL, 39.5 mmol) was add. ed sl oW y plc@naish®eroigs77
solution at roomtenperature. The reaction was stirred at room ‘
tenperature for, .24.hours.-.30 Distilled water was added to destroy the
excess LAN. Aqueous sodi um 37. hydroxide (3.0 M 100 nL) was added
and the sol uti odhugiasrdinarilyauppied alia dosagetigvel ef Femabeut CPHmgiano gbgut The
conbi ned or gani i | tandBb i /£fc MYSHA4.

500 dfﬁ@d}?/We?t Oghy\("?élelb‘ég Wetelhokedhe tarB ih (i SfbuQy e

The Sol vent was ev Ag)iate

Cbenzol 1, 3) di oxaPput?Lopi0-madkasfibady waighi gerlap Grese praieeably, from gt PEggkg
152.1 (MtHY) g aboutbb R6rQ pMrbrab!y PG 3bout 3.0 16 aBolit £5.0 mofklof bdzly 09
(t, J= 4 Hz, 1I—%, 3?:13 dg(./:44$z %H) inist t4y

C Benzd 1, 3121 i YSIgI PoLdry-. TR sRpIRgHRds iy Deggmigistered o g tagimen of Jjto

sul fam de (3. 74tinggs p8Bd#y. mol ) were conbined in dry di oxane (50 rnL)
and the solution 10 was heated to ref |ux overnight. The reaction was
concentrated and the resi due was chromat ographed (2% to 10% acet one

i n di chl or omet hane) Optimslidesagies tacbergdministaserhpabroreadly slelganiped bydhesg. Vs
(ESI): 230.0 ( 5?1 the art, and will vary with the pasticdiar UrdQRediite m&eRt 3) . 3:
6.87 (m 4H), 6. g t, J= 4 Hz, , 4.79 15 *Sn road, 1I.-Q, 4.62
(broad, 1H)93. gﬁnlqlg{atig&ghq_ﬁnen@pm t @rgpﬁggt@ndhe ode of admw tration, and
E 2S)-(-) ;jN425 3- thk by@heernanaiahé diddadis CoricniBn. vih agdifion| Jactors dsasdiatiel with the
Conpound #4) O N.H O Q. -//NH .2 200 . hol. (.1 : 2 nol)
and pot assi um c@ﬁ%&?%‘ef'{lb@.’ng tr&?teg.lwd%lp?t%\égéa’ @%‘Pétf %edt%lng ter%El( 250
m.) and (2R) - gl gaministtatiom il rasu i e needfp adust@osagey. was added and t he
reaction was stirred at *60C for 24 h. The reaction was cooled to room
tenperature and diluted with ice water (1 L) and _extracted wt
di et hyl, 251&t her (@n?ish'ﬁ%ﬂ)‘?tl'ﬂﬁ!“@!ﬁfﬁ?PWé@tB%tg%lFE"g‘fﬂ%“fji’%w”%@gwashed
g times \évith 10%:@)%@5@&,mwﬁammmuy actepteticélhantiator animaiedeld drb
rine and evaporated in_.,va o.vield a i,te soli i
purified by flagrﬁd‘etﬁ’ﬁ?ﬁﬂ‘e@%’bl'&?g?é%ﬁl SppRPUR ﬁe&?fﬁ!&{%‘gﬁ"\'\?g@%} @?"S'?%“
yield ((23)-2, 3-di hydro-benzo[ 1, 4] clioxin-2-y1)- methanol as a solid.
The solid (13.3 g, Mhd i RRhYEedcRiz8 Yitd: Hiin&n éiBRaftealis cool ed
to 0C, p-toluenesul oﬁ%%%‘Pgﬁ@?wé gc,; 92'82 mmol ) was_added and t he
reaction 20 including fifst-in-human, dose ranging and efficacy trials, in healthy patients

_and / or those suffering from a given disorder, may be completed according to

methods well known in the clinical and medical arts.

The following Examples are set forth to ald in the understanding of the
25  invention, and are not infended and should not be construed to limit in any way
the invention set forth in the claims which foliow thereafter,

30
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m xture stirred at roomtenperature for 20h. The reaction was dil uted
with diethyl ether (1 L) and 1IN HCl (1.2 L). The organic |ayer was
separ at ed wodedovmshed 2 tines with 1IN MCI (500 nml), 4 sarnescovhisary
wat er (150 nlL), once with brine, dried (MJSO4) and evaporated in
vacuo to yield a white solid which was purified by flash col um
chromat ography (Hept:EA - 2:1) to yield tql uene-'4- sulfonic acid

(2S) -2, 3-di hydro-benzo(1 , 4] di oxi n-gﬁ%qlﬁ!grhyl ester as a ite solid.
10The white solid yma-Daeydbe-aHbenkzsblholdimebing-pimethvenitamide 4 4 g, 78
mrol ) in DVF (250 and heated t@ e $or 1 h, cool to room
tenperature and poured into vigorousty ITring water (1.5 L) and
stirred 30 min. Wite solid was _f{Jtered and the solid was washed
several tinmes with water, 2% Ng again and let air dry to
yield a (2S)-2-(2,3-Di hydro- L

15benzo[ 1, 4] cl i oxl n-2-yl net hyl ) - e- 1ﬁ§?cﬁ oh2as white powdery
solid. The powdery white solid was conbi i@d with hydrazine

2.75 g, 86 mml) in PON (225 a heat ed. at i

f:ool edgto Nbm te)rrp€1'=‘t§€f"ﬁﬂl O 4%@%@%@%’% '8% %Fb%%fég%%&éﬁrﬁ!ébgd f or

15 mn. Wit e ;5 abstehivRsarkiinetied erretmdonestedr. \3-Erioredn-EeBMo(sol i d

di scarded) and the filtira i i htpuad atol i d,

whi ch vvas)part‘?rP'?EES‘ﬁéE'ITEQt@%@’%3@%%@3%&58&@% goa ueous \NaCH

The di et hyl etdetux fendibousm Thesotutioretag 9eeleddniooBEMBY A lE %{(ﬁg‘ PR vacuo

to avyield a || otatedT4Ha 198 lesiiaswaduiufddarhbyatdriaagh col um
't'%ﬁ{%eua%@(/éb?"aied 4R 1

chr omat ogr aphy 0:1) toyield an oil.. i of the

oi | (4.82 ¢0 2eiwmistwithsiethyatheyda sl %egemmz?d figanie ?’e'gt gé.ba\%'b{,ﬁ& 1N HOl
(30 nt..) and 25y \%g@b;dnd)ébnﬁérﬁ@tdmatﬂhmmatdadramwg@ﬁn’b@befdfhHe’iaﬁ@n | et
cool to roomtenperature, After. PN Tn% LAkl 5 gQoleAssed for 2
h. A white flakgioedpmptieng: éﬁ?*Pi%%%ﬁ%?ﬁ@%“@?ﬁePﬁ%fa 0 |
(23)-C(2,3-Di hydrqﬁé)ﬁmpﬁéa.ﬁmdiwwi n-2-y1)- methylanine) was filtered
of f and then recrystalli

zed again fro - pr.opan 0.Mi 6l ite
solid. 30[alp = : 6 HNYB (2001MiE Ly =6%4Qm-‘ﬂ%h€jbm’?§}.'§gﬁi(§ o
D L) Cheqshet ueers. Pebgdididnyse AeckizapttbeciDEbRis 8P ewe)
(26)-C (2, 3- Di Wﬁﬂ@ﬁ‘éﬁ%[‘f%ﬁiﬂé_ iGQ?H‘Q%ﬁ?ﬂe@?%aw%ﬁ%O'Snn?'a)iVgg 39
?2223 ((235=41aé&bda@ld€w\/ T\im?eectlon(\@simrrgeé;é aiﬁ.'!"/forsw;};afgﬂ'é?m Eﬁgtand .
. s . 6 \t o
(BB bt Fﬂé&ﬁg’f%ﬁéﬁa e e :

1 i

crude product col utm chromat ogr.a OH
10:1) to yi el d Taewsiction was ¢aslecip Qo RRESBIUFLUIAANEY isfgg%fr&% to
yield the tif!| q;5RMNSHAL) #8s Adddal tree esliytiharasieniactas! with et agiste £98C. =
-45.1 (¢ ="1.05 M . ; Qg/ﬁj elal\@ s86- B soimiordH) ,
6.81 (bd s, 3H,10RKL)- ZP%CQWR‘“%%YQa’?WF%_,- e 9@@11‘?41 Ty ot
3.20 (dd, J = Gydecohdarfratdd undddyaciBimand(rudfied by-chiayategrapry (3% 8% |y
El emental Anal ysi.s: Anal : > 439 8r0-MN-behkopb] 1,4 BioxdEn-13
Anal Found: G Auethendl ﬂ,A‘%‘%@?&Rf”%iﬁ%é? H% 13.25. 15Exanpl e 6
N- (2, 3- Di hydr o-byipaeifanin and trigsn@t hyl ) - N, 41 di net hyl sul f ani de
o5 MS (ES!): 180.1 (M+H+) '
1H NMR (300 MHz, DMSO), & 6.92 (m, 4H), 4.21 (m, 2H), 4.07 (m, 2H),
3,33 (broad, 2H), 3.16 (d, J= 4 Hz, 1H), 2.72 (d, J= 4 Hz, 1H), 2.30 {m, 1H).
((8,4-Dihydro-2H-benzofb][1,4]dioxepin-8-yl)methyljarnine (2.90 g, 16.2
mmol) and sulfamide (3.11 g, 32.4 mmol) were combiried in dry dioxane (60 mi}
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(Conpound #61 0 HO -NWO Racem c

2, 3-di hydro- 1, 4- benzdi oxi n- 2-yl met hyl am ne (8.25 g, 5.0 nmol) 20 and
triethyl anvoeogho®d8 g, 15 mmol ) were conbi ned in DVF ( 3@Trdsocgoss77
cooled in an ice bath as dinethyl sul fanoyl chloride (1.44 g, 10 mmol)
was added. The reaction m xture was then stirred for 3 hr with

conti nued cool i%%.heThe reacti on m xture was gartl ti oned between et hyl

acetate and wat aledl 19 RELReYRIghc Bhigiol e Yo Aidat ANdnGRISARERIGYES
brine, dried ( Naﬁsvéd tmntra%ﬁpm@mme ivBs Yaneerarated: &Eewaehmn and mrifled The

b s Pt 5 b 351283 e Rk e e e

recrystallized c(oatphymd acat af-ehitdssolithe) to yield the title conmpound as
a white roccuI ar S%&g .76 - 78C M5 273 (MN Elenental Analysis:
Anal Cale: '5C, 48 M+d"92. N, 10.29; S, 11.78 Anal Found: C,
48.63; H 5 020 N QN a'zsomiz %lebz'd\'é/ﬁz(m%ﬁ&b%&ad( ), 8idh, 4. 59
(bd m 1H, NH), q%nl 3 1H),.4.04
(dd J=7.0, 1@0@(’ 1%(@62"trﬁ°42ﬂ) 2”& 349 (g 2Hj 289 (m |
Exanpl e 6
N- (2, 3--Di hydro- benzof 1, 41di oxi n-2- vl gt hv. S N-net hvl sul f ani de
10i Conpound #7110 st 2N -0 Eﬁ%@-ﬁ '
2, 3-di hydr o1d, 4- Nef2.8 - bNng
di ssol ved in ethyl forrrate (15
evaporated in vacua to yield
N- (2, 3-di hydro-benzo[ 1, 41cl i oX -fdgPmam-de as an oil.
15The oil in diethyl ether (25 ™ Ners eq;vmth IM LAH in THF
(9.0 n, 9.0 nmol) at OC and stirred for 5 h At Miom t enperature. The
reaction was cooled in an ice bath and quencﬁed w th water éo 50. ),
fol l owed by 3 N NaORag¢a@nis@,3iydsmii4harasioxine-woethyipmingid 44 26 wrehwas

then stirred atyfQQiRhRERSH 5t5§r%mt>gweébdambﬁehsrm %@xéﬂej a@md} a#ad the
filtrate was evaporated i nlvacuo aresid é éYES
DA% was

partitioned bet'®EgRdie] 3e Theigadireives Fo %F""WE“’E@H@%B’%
basified w4 Linddot éﬁﬂdm@%hif&’ﬂéﬂﬁwdﬂchﬂﬁedl Hidttkate was svapblateddn gani ¢

(23 di ydr o beYZAT E78 e T e p ey Pelbaorset, o1
M5 180 (M), (DCM: Methanol - 10: 1} to yteld a white solid. The solid was recrystallized from
DCM to yiald the title compound as a white solid.
mp: §7.5 — 98.5°C '
20 . Elemental Analysis:
Anal Cale: C, 44.25; H, 4.95; N, 11.47; 8§, 13.18
Anal Found: C, 44.28; H, 4.66; N, 11.21; §,. 13,15
H!' NMR (DMSO d8) & 6.85 (m, 4H), 6.68 (bd s, 3H, NH), 4.28 (m, 2H),
3.97 (dd, J = 8.9, 11.4 Hz, 1H), 3.20 (m, 1H), 3.10 (m, 1H).

. 28
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251H. NVR (0D013).5 6.85 (in, 4H), 4.30 (m 2H), 4.02 (dd, J = 7.9,
11.6 Hz, 1H), 2.85 (m 2H), 2.50 (s, 31-1) The oil (380 ng, 2.1
nmol ) and woltampmes (820 ngy, 8.5 nmol ) were conbi ned i rclz@pessitd
m.), refluxed for 1.5 h and evaporated in vacua to yield a crude
resi due. The reeidue was purified via columm chromatography (ethyl
acetate/Heptane 1:1) and the resultant solid was recrystallized from
et hyl acet at e/ Hexane to yield the ti g@%&ﬁégound as a white solid.
rip 97-98C Ms 257 (M dicab!-Aplaiettsillsulfamidk (Gampolihdl#?)50; H,
5.46; N, 1085 S, 1241Ana| Fo d%4648 H, 5.65; N, 10.90; S
12. 07 1H NMR 86' ém 4H), 4.52 (bs, 2H),
4.46 (m 1H), 4.29 (dd,.J glz_\ 4.05 (dd, J:65
11.5 Hz, 1H), 3.51 (dd, J 6. 7, HMG&%—NI—@ 40 (dd, J = 5.9,
14.9 Hz, 1H), 2. 99(s 3H), Exarrplez

(2S) - (+N-(6 Chl or o- 2, 3- di hydro- benzoi | Aldi om% 2-vl et hyl | - sul fam de
i Conpound #8) d Ogﬂﬁch’m |0£26'\3:2 mrpol), sodium methowidk (RF% gsewgglai@@dure
outlined in Exagpthend, 403y Q86 Amtdl SHdIR&RARRbroBsale §AES §bdOmiios! d a

m xture of .
(23) - G- (7- Chl or'¥2'8 camhined chnmatbanol (1P diltdx The %'W\ YREDEJEd IR R Xand
(26) - C ( 6- Chl orsveshight.dTthydasion mae kdoldy Wireoh Rmpsiat)re,naeidiiet araodtidnca.

was dissol ved 1 kpd o f?T%E%E?Eéiﬁégﬁ%%pP YOarBAgT VErE Bias
added until pH abott 5 mh.sWater sian eddedkind theyrdixoccwa éxtlectsdivith dibthy!
preci pi t at egy Wae?hér'(f?g‘? Vﬁﬁ'\L ZTQ%%I@QQ[P;?%% !Mt‘rbtnaelrals'o?ﬁ@lmﬁtﬁ \f,?\/g‘som

met hanol /I PA to a
partitioned bet‘%ﬁ@%ﬁ‘?t@@?ﬁ%ﬁ@rwq soti%h aESCWMOQ"PHBqu&ﬂ%aW?@H‘ and

evapor at ed vacu@xh@s)Yé ﬁbtd bBkd[ f,3]8idxole-2-carboxylic acid methyl ester as a colorless

(28) - C(6-Chl oro- l2 3- d| ydr o- benzor| , 41clioxin-2-yl)-nethyiamne as
an oil. [ale = P67. 8 (C— 1.51, CHCIS) The oil (7.75 mmol) and
sul fam de (1.50 g, WS Esnmeds,iowM-aitgonbi ned in di oxane (50 nmL) and

refluxed for 2.0 h, ,cooled to roomtenperature and
15 TH NMR (300 MHz, CDCl3), o: 6.89 (broad, 4H), 6.29 (s, 1H), 4.34 (q, J

=7 Hz, 2H), 1.33 {, J =7 Hz, 3H).
To benzo[1,3]dioxole-2-carboxylic acid methyl ester {7.21 g, 40.0 mmol}

I
I\)

was added ammonium hydroxide (29% in water, 10 L) and enough
acetonitrile to make the mixture homogeneous {~5 mL). The solution was

20 stirred for two hours at room temperature and then distilled water was added.
Benzo[1,3]dioxole-2-carboxylic acid amide precipitated as a white solid and
was collected by filtration and used without further }Surification.

MS (ESI): 160.00 (M+H) '

. 1H NMR (300 MHz, DMSO),-5: 7.99 (s, broad, 1H) 7.72 (s broad 1H),
25  6.94 (m, 2H) 6.86 (m, 2H), 6.30 (s, 1H).

Benz_o[1,3]d:oxote—2~carboxyhc acid amide {5.44 g, 32.9 mmol) was
dissolved in tetranydrofuran (THF, 100 mL). Lithium aluminum hydride (LAH,
1M in THF, 39.5 mL, 38.5 mmol) was added slowly to the solution at room
temperature. The reaction was stirred at room temperature for 24 hours.

30 Distilled water was added to destroy the excess LAH. Aqueous sodium
87



evaporated in vacuo to yield a solid. The product was purified via
flash col um using. DCM net hanol 20:1 to yield the title conmpound as a
white sol iwlo 2B06d% (he) tali) = -59.9 (¢ =1.11, M S51HCNVR:ERELR)

66.90 (d, J = 2.2 Hz, 1H), 6.81 (m 2H), 4.76 (m. 1H), 4.55 (s, 2H),
4.40 (m-1H), 4.29 (dd, J = 2.4, 11.5 Hz, 1H), 4.05 (dd, J = 7.1,
11.5 Hz, 1H), 3.45 | enent al al ysis: Anal Cale;C, 38.78;, H,
3.98; N 10. 05-?%"%%5 @ﬁ&d%@, Wéﬁ?d‘@[f]f," fiegpluliop was giratted with s
12 |2|8§ r gt (eg (():1;_1 I t hecetatey @al 00 migd Thy doraisitddorgahic Slutibn aks washﬁdlwith water
-0-(6- orQ2., 3-di be 4 L oxin-2-y1).- yl am ne
prepared above Q\Aéroghe?gg%\%e@f' %gga“ﬁni’&%% g\gpgrﬁfeéég}fylgﬁ% oro i soners)
and evapor at ed ‘YenzefaSitioxeb2-yiretttylamipe b$ @ colasise bil.was partiti oned

bet ween DC]\/IéZOO MMﬁ%gl)dH%%t'EMy%g-{ 15 (0.5 M 50 m.). The DCM

sol uti on was washed once “w dried (Na2SO4) and evapor at ed
in vacua to yield ahHOMR (380iMHE, OBSI:R 61 6.87 @6 W), 3.0y &r-seHphap s HPLC
(10 - 50% ACN 'th_g.%?% TFA in water with 0.20% TFA) to yield
(23)-0-(7-Chlor '-‘é'," - %”dro- benzo[ 1, 4) di oxi n-2-y1) -net hyl am ne as a
resi due. 20The resi Gedenzald,Sjuioxbl-Zrgidnathyldmise (295G, de.4 (ind@Pargl suSaridenol )
in dioxana (25 I ‘ t om ..

t enperature ana‘g@égg@%t“ﬁ’ﬁd" '1 Whégggﬁﬁﬁ?cﬁn ?p&,lgﬁﬁ%l@ﬁyy)%ﬁg'leoslolutz%s
purified byl@| a4as hegledrin reflux ovaitiolyr Abteactionrgps DoMentatadand the rdsdug t o

yield was chromatographed (2% to 10% acétone in dichioromet to yield the tit
(2S)-(-)-N-(7-Onloro- 2 & dii?ey Cbenzol T ATar ox aegetEne) PRl e M i
e as a white sdTHOUIERIS YiHE gglid. 1H NVR (CDCl12/ CD30D) 86. 68

(d, J = 0.7 Hz, 1H)MS§E§§: @g@_oghﬂ;,,?A 37 (m 1H), 4.30 (dd, J = 2.3,

11.6 HZ, 1H), 4.04 (dd, = 7.0, 11.6 Hz, 1H), 3.38 (m 2H). '30

Exanpl e 8 Chr onan- 2HNMR{I90 Mite, CRREaLé: §&bimp ¢bih@.2510 ¥ =HOHN 1NNI4. T2

Chroman-2-c@f b ! Cl ) T (3.86 g, 25- 5
3 DRI o 90, Sha e A

nmol ) were conbi ned |

Example 4
(28)-(-)-N-{2.3-Dihydro-benzo{1.4]ldioxin-2-yimethyl)-sulfamide
{Compound #4) '

) O

: H

* (; O
QO ""’I// Vg N"'-.S//

d “NH;,

Catechol (13.2 g, 0.12 mol) and potassium carbonate (16.6 g, 0.12 mol)
were stirred in DMF (250 mL) and (2R)-glycidyl tosylate (22.8 g, 0.10 mol) was
added and the reaction was stirred at 60°C for 24 h. The reaction was cooled
to room temperature and diluted with ice water (1 L) and exiracted with disthyl’

256  ether (4 times), The combined organic solution was washed 3 times with 10%
potassium carbonate, once with water, once with brine and evaporated in

20

vacuo to yield a white so'!.id which was purified by flash column chromatography
(DCM:Mathanol —~ 50:1) to yield {(28)-2,3-dihydro-benzo[1,4]dioxin-2-y1}-
methanol as a solid.
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Di et hyl am nopropy!l ethyl carbodiimde (EDC,.4.84 g, 25 mmol) was
added at roomtenperature and the reaction m xture was stirred for 30

m n. Ammonigmdshioexi de (2.26 nL, 33.4 mmol ) was added paraisbdagoigs77
reaction m xturewas stirred for 16h. The reaction m xture was dil uted
with DCM (50 nlL) -and water 10 (50 nmL) and the pH of the m xture was
adjusted to about pH = 3.0 with 1IN NCI. The DCM was separated and the
aqueous phase ext r atheepig\iiT2aviammpives disssived ipyridide BBVNLIRasied itas

dried (Na2SO4) @@d%?dfmgéﬁﬁ) chiBrideAg 99 gt@BMh\%])q'aéﬁd&!d andWtl GBctiRs
purified with flash col utm chronat ogr ap - acetate) to yield

an oil. 15The dnitussstiged gt rogm tﬂmﬂwuredﬂrr‘i% (Tgofﬁ_ayt'wga%wlpﬁ*EPMhas 1M
LAN in THF (36 didh 1%51emml))anuaﬂ l-&ﬂ‘(*ﬁﬂLfinKﬁeto nic@aRt WassdPaldiell #havas

eh ater %D .t%si‘a%w B Mo 40 g, e et pagd v e

(Na2804) and .eviaperdited (MpBO») aod evdporaedsh dadiodhyieldarwiite sbidwmtidhykas na

as an oily am i de
(1.929, 20 nmol i Yoo ol Thidmaloby v QeégEm%waQQB?%J” e
reflux for 2 h.suffpric aeid (AS)@i8-dibircbeizeld ddiexineg-sipethat esieriag avdiieo to
yield an oil, whygh was pur| fied via colum chr omat ogr aphy
(DCMIVEthanoI 10:1)_to eld a white solid. The solid wa

recrystal |i 3&d frome&W 'Fe %P(‘f%i”é? evm*a&%%tmww@wcphtha"mﬁe (1449' 78

chr oman- 2-yl n‘etrhmbﬁ)udi]ﬁl'ﬁmm&aaad heatwiotreﬂlﬁ(ﬁorﬁd"a cofled@QedR1C MS 241

M 1) El tal, Anal e: 0,49 57 "N, 171. : LS,
13 25 Soanal roamaerelid gipdli B\ Bany Stfiﬂgz\ga*ersﬁ%%-aaﬁ%?ﬂffﬂ@?*?m-e 0
2-(2,3-Di hydro wommam&mtmd ant2he $)lidetals washe of sereratinfaSovitboatet, 2066) O
STIAHLZ O oot MG S 0 BT 20590000 L0

2- br ononet h i
DVBO (90 ni anlzfn§? i mdéolra%-v*awmywﬁow &%19&&@ Wyhite P?Udﬁv Sq*we
reaction mxture washd b@ﬁde@l} Wteesdmawwcowaﬁr% v(+t259drﬁ‘za)|e @b gme maﬁcﬂ)ed

twice with dieth r. e
then washed t w BEOH (AR5 R84 nir P A eREIaT, Ui 080 el oy
vacuo to yield mbl@bmtdaﬁtmglﬂ J(DZagnB stirdulfdr tHoeinz WHhite 448l weei filtenedasd a
whi te solid. 0 (m
1H), 4,31 (dd, ‘Pehegwinfrgsh [?Oll—'g e %MEA)! %gﬁegtltga?e Wb %‘ﬂg&ate% 'Z
1H) . 2. 78(d20 ) vagua to a-golid ichmyes Batiiphasthabrespidithy) ther ard divte
di h¥arF o?ggzcr)r{ 1, due bmsq%aole)w@&etﬂyiw y@@hohmvalldfacﬂ-@«a@@q ) &ha emfd?aﬁ%ﬂ SHS
in eact | re e
for 5 he then i MPHEde BB IERTEIR Aberoh il ERSFT R T PReh e ba n
cool i ng, 2N HCI chnarsatagrdetdy (DEM:MePH—=1011) @ yield aaohi &petion dihike oit@d2i on
m xture was the RIRA I ated in
vacuo, to yi el d r?%toﬁrﬁ&ﬁﬁlﬁé% 4”%5250 &Emsitl one gt(\@-'/eéﬂgo ﬁim and
di ethyl eth&f, Ragpdon steambath uniil homogeneous and then let cool to room
temperature. After 3 h, the mixture was ice cooled for 2 h. A white flaky solid
({the corresponding HCI salt of (28)-C-(2,3-Dihydro-benzo[1,4]diaxin-2-yi)-
methylamine) was filtered off and then recrystallized again from 2-propanol to

yield a white solid.
30 [e]n = -69.6 (¢ = 1.06, EtOH)
The white:solid was partitioned between DCM and dilute NaOH, and the
DCM was dried {(NaSO,) and evaporated in vacuo to yield (28)-C-(2,3-Dihydro-
benzo[1,4]dioxin-2-yl)-methylamine as an oil. :
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20 the diethyl ether solution was washed with brine, dried (Na2SO4)
and evaporated in vacuo to yield crude 2-(2,3

di hydr obenzopdy7Amgoxi n- 2- ypet hyl am ne. M5 (M+H) * 180 pcThR260EbEST7

2- (2,3 di hydrobenzo[ 1, 4) di oxi n-2-yl)ethyl am ne in dl oxane 25- (100 nlL)
was conbined with sulfamde (3.0 g, 31 nmmol) and heated to reflux for
2 h. The solution cooled and evaporated in vacuo to yield an
orange solid, which 548 151 BYCEbI urm chr omat ogr aphy ( DCM MeOH -

10:1) to yield a whitieoisghi 12. T Ren@Pdrdduifidd W /9t al rom DCM
to yield the ti A Pd ) @nluhil/gﬂerl 103C

t
(orry TH MR (CBReSH Baana gt G e teiptide mpglot waspdied befiasty. 30
(m 2H) 3. 94 (cgtiymnkhrontatdgraphy.(BCHMAMeCH 1 @7) 18 yidRl £ Wisite sbn& which.wab2. 9

C a6, 4; 1 5 oVl pCR Syt ybu iR Gs < KShGIneERE g
N, 10.85; S, 12.41 WrAAHIE3°CO 10f 2S144- N46, 7

Di ehl oro: 2, 3-di hydrg. hengabl, 4 n-2-ylnmethyll - sul fam de

( Conpound #29} OyCI[gLII-Qes% N-%c }%59@' 5 Dichloroatechol (8.6 g, 48
mmol ) and pot assi urﬁktranwadaws@dsbmaegn,%emubpism &H1 4.8 (recH)n DVF

(200 m). (2R dyl & o ded and
the reacti on msgt?yu(rga ‘%/Afagbsﬁy% rﬂ%ag'ﬁ‘?a %?((c}g‘f or%ﬂ%ﬂ@ %a@a'i

m xture was'Co®ed3¥d% didn t enperature and then diluted with i ce
water (600 nL) and ggﬁéﬁgﬁmiﬁkth d| et hyl ether (4 tines). The

conbi ned organi c so was wa times with 10% potassium .
carbonate, twice wi '?‘? b?’?n dri &4(%@&95 And1-8Gapdsdeed in vacuo to
yield a viscous oi A FORE) - 2- C, 44.20; H, 4.69; N, 11.40; S, 13.22,

20(6, 7-di chl oro- 2, 3-di hydr o- benzo[ 1, 4] di oxi ne) met hanol .

15 Example §

N-(2.3-Dihydro-benzol1,4]dioxin-2- N' dimethylsuliamide

Racemic 2,3-dihydro-1,4-benzdioxin-2-yimethylamine (8.25 g, 5.0 mmol)
20  and triethylamine (1.52 g, 15 mmol) were combined in DMF (10 mL) and cooled
in an ice bath as dimethylsulfamoyl chioride (1.44 g, 10 mmol) was added. The
reaction mixture was then stirred for 8 hr with continued cooling. The reaction
mixture was partitioned between ethyl acetate and water, and the sthyl acetate
solution was washed with brine, dried (MgS0a4) and evaporated in vacuo to
25  yield an oil. The oil was purified using flash column chromatography (ethy!
acetate:Heptané - 1:1) to yield a white solid, which was recrystallized (ethyl
. acetate/Hexane) to yield the title compound as a white floccular solid,
mp 76 — 78°C '
MS 273 (MH™)
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The (2S)-2-(6,7 dichloro-2, 3-di hydro-benzo[ 1, 4] di oxi ne) mnet hanol oil
(6.4 g, 27 mmol ) was dissolved inpyridine (50 nL) cooled to OC. Then,
pt ol uenesuvbamyloombd ori de (5.2 g, 27 mmvol) was added amdTilseocseaaizi on
m xture was stirred at roomtenperature for 20h. The reaction m xture
was diluted with 25 diethyl ether and 1IN HCl (750 mL) and the organic
| ayer was separ at ed .and d.2 times with 1IN HCl (250 at), once
with water (150 ni) E?Wﬁ X%%I?elﬁ ‘brine, dried (MSO4) and evaporated
in vacuo to yield I AghitCale| | Oyiased; Hils.02; N,db2en®-14:78ul f onic acid
(28)-6, 7-di chl or o- 2, r I J yl met hyI ester.

1H NVR (CDCI 3): 37. Aﬁaﬂ*ﬁ“@ & %fggﬁ[z%s%ﬁ 1b%§ %éa J =80 H, 2H),
6.94(s, 1H), 6.83 (sH (CRCI8 BEAR7 (mH}H) 452(t(dm ‘B-H)\IH)A4 83(nf, d &), 4127=
6.3, 11.7 Hzg ,J 2047 ene f

(23)-6, 7-di chI (])-drdg e %éd? ;é}gfzgm e‘rtlzzggtd% ng]zbl gﬁ%’n@”gﬁéﬁ %HQ hyEI2 st er
(8.0 g, 20.5 mﬁ’h')) was conbi ned with potassium phthalimde (6.1 g, 33
nmmol) in DMF (75 nL) and heated to reflux for 1. h, cooled to room
tenperature and poured into vigorously stirring water (0.5 L) and
then stirred 30 mn. Wute solid vvasﬁﬁ—fl@és-éd and the solid was
washed several tindd p-E s bty ARAEWlfaniide t hen

let air dryqo yleI(ZS) 2-(6, 7- )
10di chl or o- 2, 3-di hydro- benzo[ 1, 43di g%%%t hyl ) -i I oi ndol e-1, 3-dio

ne (6.0 g, 80% as a white powderfasol The whi te powdery
solid was conbined w th hydrazi .06 g, 313 ) in EtOH (80 nl)
and heated at reflux for 2 h, then=Qoled ta tenperature. 1N HCl
was added to adjust the reaction m xt&e's pH H 1.0 and the
15reaction mxture was then stirred for 15 hq,,mn ite solid was

filtered and washed h Et saol i.d discarded) nd th
filtrate was evapor a E’n %% f?bé @kf"flc?'y"\?ﬁ \‘Jﬁmme %JPQHEW‘B?IM
bet ween di et hylwa@tdiﬁ@r)?va@]tﬂl Gtﬂm! tﬂﬂeatacﬁtﬁenusreﬂlao@d for0anidiand bydportduen

sol ution was drjaggh V?H%;ﬁgfaﬂﬁr@ AGHD- J-Fofindnidh §& &n 81,

vi scous oil of (23)- - am norre
20di hydr o- bEhzo[ 1, 471 80 figshyl ether (25 L) was treated wilhrtM LFEISIHF 96 98 (s,

1H) 6.96 (s, ¥, |9)Q m#mo@ﬁ@bd‘qana sﬁrrt?d for5 ALt I%o:'ﬁztemﬁfl'rﬁdure4 The réd&zoan)

0 (m 1H, 2.97(d SPICNEN A the (3.8
g, 16 mol ) and"® ?8 D igsk alt gnd g ”ﬁh‘?ﬂIﬂI")W%K@b_?EILI G@JI@I‘J’BII Hyaf"oxane'
(100 L) for 2 NaQkh{d.80vel)emddatgi@iuel). e niktuisiviae dhdiystidbd B rash

2owhi e ol . nppt Gh B ok el Bpd b leld e dvapdre B RS 0o
to yield thé titeVigldegagidumnuhiels was patittoned batweer 1N HE! ael diadhyl MBef, M- Hr

?%)I%/B 8dg§3: 1 %3 %g‘ﬁ@aéﬁe{cﬂ:}a @hase ok lf’as(ﬂ@d with1 blKIaOMagd extract@d with déeéh)%bl | NVR

2H), 4.35 (m Eh%%’gffaaphaf vieg d's_gd Mgséh)r@d eypyjorated ineyagyq tozjgjd

El enent al Anal yaemmydﬂmw[u,a]dmmm yimbthyl)-Metgrdrgide adan 8¢ 52; H 3. 22;
N, 8.95; d, 22.64; §18&w|_2'4 Cal CuI ated: C, 34.64; H 2.68; N, 8.87;
a, 22.94, e, 10. 35M Exanmpl e 11

f2S)-(-) - N-g57- Ani no HZI\IIBBCIGBSZI:I}E)S B8 (ru,oft),, 43fmo 2Hp 402y tidrelt=hF.b,) Hisul f am d

e (Conpound #36111402BENA, 2H), 2.50 (s, 3H)
The oil (380 mg, 2.1 mmol) and sulfamide (820 mg, 8.5 mmol) were
combined in dioxane (15 mL), refluxed for 1.5h and evaporated in vacuo to
yleld a crude residue., The residue was purified via column chromatography

41



0 07.

(2S)-(-)-N(2,3-D hydro-7-nitro-benzo[ 1, 43cli oxi n-2-yl met hyl ) - sul f am
de 10 (1. avgodindfesamol ), was prepared from 4-nitrocat echals2@eegid ng
to the process outlined in Exanple 4. The
(2S)-(-)-N(2;:3~B~hydro—7-nitro- benzo[l 41cl i oxi n- 2-

yl met hyl ) -sul fam de, was then conbin 10% Pd/ C i | (120
m) and shakerfsthyldeetatejigrians: H@ﬁ%ﬁ}?ﬁﬁ"ﬁﬂa’(@@h s regys t?'E%ei%{E?a rature
for 3N - INecsRldiSehieydl kﬁeemt@domwnmawnmam 10% M i n DOV and
the filtrate was vaporated in vacua to yield crude product. The
crude product Wwas G‘P@g &ed in 0.2 NHCQ (25 mL), frozen and
| yophiliied to yiejdgremt'ytl e conpound as a white flaky solid, as
t he correspondi ng ‘h:%@ %:a%orl de salt VS (l\/HrH)t 260
1H NVR ( CMP d6) : 6. 86 @ (s, 1H), 6.74
20(dd;, J = 2.5, 8. AndtGaldH), 4. 2:24@@ H BS; 15193 (%dw‘h‘ = 6.7, 11.4
Hz, 1H), 3.04 (m 565N109081207 Exanpl e 12
(26) 44N- ( 7- Met hsd- %@ (?uﬂydro bgn%%faiijl di.oxi n- rIE %I%r c! gm de
25' Conpound #191 'H NMR (G0Ge S6H6deutid. 682 G5 %'Bhf‘é& Be ?ig% t he
procedur e descr?l%egwplzﬁq_@npb% tgb@\seﬁgl-ﬁrm)ngsmad;w 6.7, 14.9 He,

|

4- et hyl cat echo e sol \[gPlzch was recrystallized
from et hyl 1acetk a/40r6 diFes- 80 AR 1 4 }ﬁ@ 5 conpound as a white

solid. 5M5 [MH 257 - i 11 NVR (00013): 66.76 (m 1H),.6.66(m

2H), 4.89(m 111), 4.57 (bd s, 1H), 440 .(m 1H, 4.28 (m 11-0, 4.03

(dd, J =6.9, 11.4 Hz, 111), 3.45 (m —?ﬁ’%—z 25 (s, 31t enent al
33 i d o[ hild X z il

Anal ysi s 10Cal cydsi(adN-(6 3

46. 65; 11,5.60; N, 10. 84 S, 12. 61@@{5@3}3 D| abetl o db/db Mbuse
In Vivo Assay 15Db/ db M ce are knovvn In the art to be susceptible. to
Type Il diabetes (Sharma K, ¥Q ’ SR Am J Physi ol Renal

Physi ol . 2003 Jun; 284(6): F1138-4 /db* m@e are al so known in
the art to be a useful nodel fo . e'm),a'»FrraIe db/ db m ce
(C57BUGJ- Leei b, Jackson Laboratories, Bar 20 HAT DK, ME, USA) were
recei ved atys8 weeks of age and si ngl e- housed Shd fed vmth regul ar

chow diet. Bl ood wag, 6 P%&%é@ﬁréo@mhew@mm Acangve [4emhissesateshol
monitored with a gl ucone Newt own, PA).

OneTou i
Mce at 10 weewe%dq%aoé@btomkba PEHR B (E%ﬁ? ﬂn?’@o{br e‘gta ﬁgtﬂt r oups based
on gl ucose val ypfzd(f ifsrkine-yij-eeihglamina aed (25 Col-Glimmgd Vd body

ht 25. d t !
el S T e S oy

control (0. 2% mytARHEEC).ul ose, pll1l7.4) and vehicl-e containing test

conpound (A300mg/ kg}hemt&lé &&ms&;mlﬁm—% 5501 €1 Chausit) @dd fi HrHC! intietabdr | ng
| ight cycle (food was rem)veg

0 se .
level s were neagigredserfedyhil E"érﬂ Op‘ﬁ??cﬁqﬁmgwht'{ﬁw C%B %ucéﬂr{reﬁ?er %1
1000 hour. The gH.GSiat&s Wad iReRdaRas s} dreltre-eyctalicecirasvne @@Pn“?d’ ital

Car i ac. punct ur BB Cia RS pATfrBY BpcuBeoM s

I
cardiac pungé urEaOH The DCM was dried and e\faporaltar(]:lI |§ sgcuto o yleld purified {28)-C-
(6-Chioro-2,3- dinydro-benzo[1 Aldioxin-2-yl}-methylamine as an oil.
[o)p=-678(c=1 .51, GHCl3)
The oil {7.75 mmol) and sulfamide {1.50 g, 15.5 mmol) were combined in
| dioxane {50 mL) and refluxed for 2.0 h, cooled to room temperature and
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Wi te adi pose tissue (WAT) (retroperitoneal fat) and skeletal muscle
(gastrocriem us and sol eus nuscle) were dissected and wei ghed. Plasm
sanpl es wewe 2abbadosed by centrifuge at 2,000g for 15 mpagtugsooshssdG
and subjected to.nmeasurenent of ineulin, HDL chol esterol and
triglyceride. -5Bata shown bel ow are expressed as the mean and

standard error cal cul ated using 9-10 nl ce Per treat.nen The 2
tailed St uden@V@qfat%ﬁ‘@c%ﬁod'egpﬁﬁo”ﬂo%%Prgfj‘i'céf"ia%p'ém‘gﬁ )‘/”isaiﬂg.&%)%ﬂ',mnani nal
studi es conpl i\gdgWoMmehang2bdeab iier ted titlltempogdi aswt widteaplidAni mal  Car e
and Use Conmittee. é%%ﬁ@p)ound #8 was eval uated according to the

procedure descri beld The bl ood gl ucose !'nmale of feral e db/db
m ce were 255 15 [afy <i59ar (G=ddySMbef ore the experinents. At the end

of the experinent,, N f ' CH Yk, §H), M ce
were el evat®d 166%*%Q@@b(bg’%ghg#gﬁ%gﬁ?@%‘?gg’ %‘?{ﬁ@d?ﬁﬁev l s i)n db/ db
mce were si gri.gg @aat) .40 quetHiv.eh(dBohp8dnil -3 Bzl 4.88{deht - leonpar ed
to vehicle treat i : in levels in Conpound #8 treated

ani mal s versusﬁ\'/iﬁf’g}‘—tz’e%'?ge@ggb animal s were not statistically
different. MEementebAraydishi t h Conpound #8 exhi bited greater

skel etal nuscle rra?ﬁap@aq@us vehipeh®yd; HeakbedN,aviosal s. Additional ly,

there was no significant reducti0 ) f s for Conpound #8
treated aniifals. CHORAPSEHE#8 mi Eegaaglg&ﬁéﬁgaﬁe' “STgni fi cant decrease in
the tat to | ean naYge fighies of the biystalizedd§d@chiaride sgl of @BirEdSHIomB: 23. 4
0.9, p<0.01), . JAddi L o hgbaskaeol | evels
in db/db mce %P'é’ﬁ’tygr(?'dqﬁ"f#{?’@%,%uznﬂﬁﬁetg%\?@{ﬁg p%ﬁ@r, %z, cog\gﬁatr ed to
vehi cl e treat ectcoeras (caifet effiscdBo:7 fehlors isBeerEhang ByRRAGER N V8 in
db/h_dbl m ce t{eﬂélﬁ%s‘&ii&,'ﬁ«hﬁ‘ﬂ%ﬁ%ﬁiﬁ&%d\wm&e{wwGEOQSWUFBM‘U_@GT&@" ;
vehicle treatet nice. ummary o e, dat a.f Qr. e an
Conpound #85t r ©O:f Ma5Ginkh W&%‘Eﬁ FW%I%&“&F‘?PC%‘S‘%%té%rl’%_?nécs

ret roper it oneatnd,80,) shlievgiorltediivatio toyiskantoll Wighowas pusdedyiy HDL

hol est er ol : i bl &, 6B 2086,
SCT] UB2006] 0apiRyase AR (B2 dosacNShA HiRorrANDWER D

R | t
. Bl ood G ucoseTEADWYig)d (R@i-edﬁ@hlorm%ééﬂihvﬂfatbwibﬁF‘O{‘Q)QY@)k‘EFG‘B}%ZT%Rmsc| e
Veight (g) , VebicleyA20 21.9 1.47 " 0.05 0.136 0.01 Compound #8

20 The residue was combined with sulfamide {0.90 g, 9.4 mmol} in dioxane
(25 mL) and refluxed for 2.5 h, cooled to room temperature and evaporated in
vacuo to yield an oil. The oil was purified by flash column chromatography
using DCM/methanol — 10:1 to yield (28)-(-)-N-{7-Chloro-2,3-dihydro-
benzof1 ,4}dioxin—2—y!methyl)-sulfamidé as a white solid.

25 MS 277 (MY :
H NMR (CDClo/CD30D) 8 6.88 (d, J = 0,7 Hz, 1H), 6.81 (m, 2H), 4.37

(m, TH), 4.30 (dd, = 2.3, 11.6 Hz, 1H), 4.04 (dd, J = 7.0, 11.6 Hz, 1H), 3.38
{m, 2H).

80
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210 27 p<0.001 1.31 0.07 0.154 0.00 p<0.05 . Triglycerides
(mg/di) HDL Chol esterol (ng/di) Vehicle .161 57 45.5 4.1 Conpound
#8 98 41 we@uBhods 9 3.7 p<0.001 Thus, the daansbh@woishat
Compound #8 was effective at (a) | owering blood glucose |levels, (b)
lowering triglycerides and (c) elevating HDL 5 chol esterol |evels.
Additional ly animals treated wi th Conpound #8 had nore nuscle nass
thane those treated with vehicle, r%L'Q%ests t hat Compound . 4t 8

may preserve nmuscl e massChromanP-@iiityislilRRedd ©oRifofdisdg) Exanpl e 14

10Femal e db/ db Mouse Assay
H 9
N. 4
qoj\/ \S/

o NH

Chroman-2-carboxylic acid (4.5 g, 26 mmol) and HOBT ('3.86 g, 25
5 mmol) were combined in BCM (40 mL) and DMF {10 mL).
Dimethylaminopropy! ethylcarbodiimide {EDC, 4.84 g, 25 mmol) was added at
room temperature and the reaction mixture was stirred for 30 min. Ammonium
hydroxide (2.26 mL, 33.4 mmol) was added and the reaction mixture was
stirred for 16h. The reaction mixture was diluted with DCM (50 mL) and water

10 (50 mL}) and the pH of the mixture was adjusted to about pH = 3.0 with 1N HCI.
The DCM was separated and the agqueous phase extracted twice with DCM.
The combined DCM phase was dried (Na;SO;) and evaporated in vacuo to
yield an oil, which was purified with flash column bhromatography (ethyl —

. acelate) o yield an oil. _

15 The oil (8.35 g, 30 mmol) in THF (90 mL} was stirred as 1M LAH in THF
(36 mL, 36 mmol) was added and the reaction mixture was then stirred at room
temperature for 20 h. The reaction was quenched with water, stirred for 2
hours, the solution decanted, dried (NaxS04) and evaporated in vacuo to yield
C-chroman-2-yl-methylamine as an oily amine.

20 The oily amine (1.63 g, 10 mmol) and sulfamide (1.92 g, 20 mmol) were
combined in dioxane (60 mL) and brought to reflux for 2 h. The solution was
cooled and evaporated in vacuo to yield an oil, which was purified via column
chromatography (DCM:Methanol 10:1) to yield a white solid. The solid was
recrystallized from ethyl acetate/hexane to yield chroman-2-yimethylsulfamide

25 asa white solid.

mp 100-101°C

MS 241 (M)

Elemental Analysis:

Anal Calc: C, 49.57; H, 5.82; N, 11.586; §, 13.23
30 Anal Found: C, 49.57; H, 5.80; N, 11.75; S, 13.88,
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Compound #8 was suspended in 0.5% Met hocel using a hand held

honogeni zer to reduce the particle size and a magnetic stir bar and
stir platevbankeenst he particl es honogeneously suspendedriRi@EoROMt

t he dosing period.. 0.5% Hydroxypropyl Methylcellul ose (Methocel)
used as vehicle / control. 15 Conpound #8 was tested in both diabetic
nodel s of nouse and rat. . Femal e di abetic db/db mce with

hypergl ycem a (bl ood glucose concentrations averaged 250 ng/dL) were
used for glucose |owering effect st u@xamplekhe average body wei ghts of
db/db mce were 37,9ra0E / X . ] etoT2

di abet es. Fenal e oD potatort es,
Bar Harbor, ME, USA) at 8 vveeks of age wer e groqp housed two per

cage, and fed with regul ar choxyigj e alg rodent di et 5001).
i peri od © e week ‘before
§ oom A Hrop of blood (about 2

Al'l of the mce were quaranti
transfer 51 to the animal priag

mcroliters) was collected by tail puncture and glucose concentration
was detected w th aPghsshonefapide(208g3,81Emidbl) haSaaddd o Ritk&ashadinyi-

MLt S kgl BB ESeR) G0 LIRS AR HIAF e

of 250 ng/dL) aihdmbl@dvemergtma {es B2 bntheoeadtien nmnureaaaenrwyei;latbd githg) .
Ani ml's vere el aiarenchashagh e IRUSAF oBin 635X THRLERMTANS s o 10

t he drugtreatrrents to w surrou

The nice assay VY?@H?HW'%‘G@?W%WBGMWW@MB bf'ﬂ&-ﬁie%ﬁ%g'ﬁ@ dode part of
Study A, 10igm caaaptaadd #SvaBud' RO 2’Syeﬁ@r'ﬁéﬂagL(QWrﬁrdﬂabé!%[1V%&b£1‘|'1é3 a6@. 5%
Met hocel ); 10 1 i ﬁe Weretreated with 3 ound

INI J- 26489112 i"A"G &R and 10 nmice used as positive control were

treated with 20 ng/‘lbg\lms(cgb!s;meaen(m,zumw iR, SIES(Hd,i 22,31 e Hz,

| oners gl ucose) I 0 e nse part of ‘
Study A, 48 m ce vvere‘laa’l‘logagt @dépgtﬁs}pi%@a?n%eﬁ h ps of 12 mce
each. The four groufi® awyesompibyl- (E,ﬂdﬁvé'dbwzoh,@dl@%a)/wahdsmlve(dmmi-!lél e),
10 15 ny/ kgisCo D}jar%&i\/l §ﬂs WFWSWPWHH\O#%@@H&E%Q tﬁ@/eg‘glogorrpound

#8 1 n vehicle, res%ect mce were or once

ava
daily (at 1500-M¥y Geff’rB‘Bﬁ’ O’W‘b WeUéeréleéa'@Bﬁfﬂrtﬁ'F‘P?@tU@ 6“8'3\ ice
pl17.4) or vehubaihe;oowammongzacammunmpm&foméacrdaaea THEheadkiesi ng

|
were fed ad 1 BReST e RY 1 By o e A loneBe T brvaditie ™ ©°
hours after | asieldssdinghe oil was partited betpeem3iN ééa@l-isandekw\MBMamﬁ from
bl ood col I egt eghd kiR Sthel gés!étﬁﬂ%%ﬁ%&mhgﬂmé &Heumgg & 1000

hour. The m ce were anaes (1 m/kg,
i nt raper it oneal®v§Rorgieq invapuq-iojvisi crge&@%wd'@?ﬂ@m%}d@&ﬂ&e | owa) and
bl ood was dr awgl)athgatigedi ac puncture using 1 nL syringe and coll ected
into heparinized tt}‘gg %}? \%ﬁ -adi pose tissues (WAT) (retroperitoneal
and inguinal fat pa TM Jt adi pose tissure (BAT) and skel et al

muscl es (gast r ocnenihesrated-@d dhsirobesa] )]diaxid-2si)etmplatminecm tiexen® wer e
di ssected aj gi ng
S0 o) o oS R ee AR ARRYERANE o0 B A heRERL Y
-20C for furthé& 2feddgreeiten W@ﬁf cqoteshand Avaparated ip pacuctte vigld anHwAnest er oI

and triglyceri dglid, which waPbaida bl B6lUhh Bh@ma@g&bh@mmmwaonmﬁ ur ed

by in both studi n riate rat/no

enzyme- | i nked Vﬁﬁ’fﬁ]‘ﬁ@%’ %@%Pﬁ'ées%ﬂ?/w Heregyaliged f’(’@%&@(‘ ?ﬁ@ﬂd r}\?lt'ﬂﬁo
Research, St. CGorapéussasksfiduri). Bl ood sanples were diluted 1:4 in
char coal stgy pped mthat was included in the ELISA 5 kit.
The rest obet he prma&ﬁr@%?‘él | owed t he manufacturers instruction. The
total fluorescence was detected using an Qion 1 Mcropl ate

Lum noneter (Berthold Detection Systens, Bt or zheim Ger many) .

Pl asma total cholesterol, high density |ipoprotein (HDL), |ow density




Data fromboth parts of the Study (single dose and dose response) was
anal yzed using the standard two-tailed Student's t-test and are

expressed wehamogsmsdreans and standard errors. 20l n the pehRGhRcHRTS
part of Study A, the average bl ood glucose |evels of db/db mce were

255 15 ngy/dL before dosing. As shown in Table 5 below, at the end of
t he experinent, the Iucose Ievel s of vehicle treated mce were
el evat ed 166%(420 %71(9@5 0BI"rhcose | evel s were reduced 50%in

m ce treated vvithCImp @é)@.pg
treated mce. 25 This effect was S f.;yq,-,-og,gﬂﬁq\)g %iéé)rzvggﬁ(ﬁh
rosiglitazone t7Hat-Rbifd: J THEy &1 -Relzelimos. ehtdgds 6k 12.A4iz 2H), 1.94 (dd, J

concentrations ehseramaHanong drug treated nmce and vehicle treated

mce. 30 T Ie5 ucose (ng/dL) .Insulin (ng/m) Vehicle
420 22 11. R%{éﬁ%bﬁf&}m 170 2r* 11.2 2.3 Conpound #8 @

300nmg/ kg 210 27***"\@&@66& 5, '46pK80H0DE0; Wet 685 Syebuel e val ue,
In the dose responsgaiQ@%t;r;dofc %%%VHASt; ﬁéi@g%lmwér 'ha&gabl e 6 bel ow,

bl ood gl ucose was not affectéd by’ tre npound #8 at 10,
30 or 100 ng / 5 kg. In contrast, hyperinsulinema in the mce

treatedwi th 100 ng/ kg of Corrpound #BE@gqgr eased by 63.5% conpared
to vehicle 1I d eat ed g ?tHIgh gro-l-?[ g—%ihngrno-benzo 1. 4]dioxin-2-

sulfamide (Compound #29)

A_NH,

cl 0 )
: \
cI o)

4,5 Dichloroatechol (8.6 g, 48 mmol} and potassium carbonate (6.64 g,
48 mmol) were stirred in DMF (200 mL). (2R)-Glycidy! tosylate (9.12 g, 40
15 mmol) was added and the reaction mixture was stirred at 60°C for 24 h. The

reaction mixture was cooled to room temperature and then diluted with ice
water (600 mL) and extracted with diethyl ether (4 times). The combined
organic solution was washed 3 fimes with 10% potassium carbonate, twice with
brine, dried (MgS04) and evaporated in vacuo to yield a viscous oil of (28)-2-
20  (6,7-dichioro-2,3-dihydro-benzo[1 ,/Aldioxine) methanol.
The (28)-2-(6,7 dichloro-2,3-dihydro-benzo[1,4]dioxine) methanal ofl (6.4
g, 27 mmol) was dissolved in pyridine (50 mL) cooled to 0°C. Then, p-
toluenesulfony! chioride (5.2 g, 27 mmol) was added and the reaction mixture
was stirred at room temperature for 20h. The reaction mixture was diluted with
25  diethyl ether and TN HCI (750 mL) and the organic layer was separated and
washed 2 times with 1N HCI (250 mL}), once with water (150 mL), twice with
brine, dried (Mg80Q4) and evaporated in vacuo to yield light yellow solid of
toluene-4-sulfonic acid (28)-6, 7-dichloro-2,3-dihydro-benzo[1 4]dioxin-2-
yimethyl ester,
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G ucose (ng/dL) insulin (ng/m) ' Vehicle 400 29 10.7 2.0 Conpound
#8 @10 ng/ kg 420 10 11.9 2.5 Conpound #8 @30 ng/kg 439 13 10.8
2.9 Conpoumd 2#8/0@ndd0 ngy/ kg 394 17 3.9 1.4** np<0. 01 prensumsugincl e
value 10l n the single dose part of Study A the vehicle control
db/db m ce showed dyslipidema with high circulating triglyceride

i i I i hi gh rati f
ri gl yoerde o toL" MFLRRAIR) 67985 $=5%4 8rf. 75HBolmBORE, 2dbsed a
300 ny/ kg decr emsed, HHRSH8 (¢, nHYlaE7em, ta), by (B934)7a a8 ikl e\, ad.7hHd. by
22. 8% conpar ed ﬂﬁ&l&uﬁgvgmécl e treated mce. 15 Therefore the ratio of
~was

triglyceride to reduced by 50.2% which reflects an inproved
lipid profile. Thi sT@lé@lﬁl”bsmsicsbidi(QSiﬁ"ft—dichlwezéf-dihyrho-bérmeﬁm:ﬂoxm-]E h
rosiglitazo td. ' )0 Ghey ' | X . or
the dbl db i e 11 RerggHetert °&ngoﬁﬁﬁ"2’5%%%*\?@@%%%@%%*& o
rosiglitazone dP W 8% mpiie PMF (35 mLywrdipeteddoriesioCThuspibods 0sy 77

Table 7 Treat nmefperature and poured into vigorously stirring water (0.5 L) and then stirred 30
min. White solid was filtered and the solid was washed several times with
. water, 2% NaCH, and water again and then let air dry to yield {2S)-2-(6,7-
10 dichloro-2,3-dihydro-benzo]1,4]dioxin-2-yimethyl}-isoindole-1,3-dione (8.0 g,
80%) as a white powdery solid.

The white powdery solid was combined with hydrazine (1.06 g, 33 mmoi)
in EtOH (80 mL) and heated at reflux for 2 h, then cooled to room temperature.
1N HCl was added to adjust the reaction mixture’s pH to pH 1.0 and the

15 - reaction mixiure was then stirred for 15 min. White solid was filtered and
washed with fresh EtOH (solid discarded) and the filirate was evaporated in
vacuo to a solid, which was partitioned between diethyl ether and dilute
aqueous NaOH. The diethy! ether solution was dried {NazSQ4) and evaporated
in vacuo to a yield a viscous ofl of (28)-2-aminomethyl-(8,7-dichloro-2,3-

20 dihydro-benzof1,4}dioxine).

"H NMR (CDCI3): §6.98 (s, 1H), 6.96 (s, 1H), 4.25'(dd, I = 2.0, 11.2 Hz,
1H), 4.15 {m, 1H), 4.0 (m, 1H), 2,97 (d, J = 5.5 Hz, 2H)

A portion of the oil (3.8 g, 16 mmol) and sulfamide (3.1 g, 32.4 mmol)
were refluxed in dioxane (100 mL) for 2 h and the crude product was purified by

25  flash column chromatography (DCM:MeOH 20:1) to vield the title compound as

" awhite solid, which was rectystallized from ethyl acetate / hexane to yield the
title compound as a white crystaliine solid. '

MS [M-H]) 311.0

mp 118-121°C

30 [¢]p =-563.4 ° (c = 1.17, M) .

'H NMR (DMSOd6): §7.22 (s, 1H), 7.20 (s, 1H), 6.91 (bd s, 1H), 6.68
{(bd s, 2H), 4.35 {m, 2H), 4.05 (dd, J = 6.5, 11.5 Hz, 1H), 3.15 (m, 2H)
Elemental Analysis:

a7



Triglyceride (nmg/dL) Chol esterol (ng/dL) HDL (ng/dL) LDL (ng/dL)
Ratio, (Triglyceride to HDL) Vehicle 161 18 91 3 45.5 1.3 3.1 0.4

3.5 0.3 Reehghitmgone 105 23 123 re 62.5 3.2*** 3. 3crRisodnferr
0.3+** Conpound #8 @300 my/ kg 98 13.* 108 3 .

Elemental Analysis:
Measured: C, 34.52; H, 3.22; N, 8.95; Cl, 22.64; 5, 10.24
Calculated: C, 34.64; H, 2.68; N, 8.87; C, 22.94; S, 10.35.

5 ' Example 11
(28}« (-) N- (7—Ammn-2,3 dihydro-benzo[1 41dtoxm-2-vlmethyi[-su!famld

{Compound #36)

eesi)

(28)-(-)-N-(2,3-Dihydro-7-nitro-benzoft ,4]dtoxm-2—y!methyl);suifamide
10 (1.2 g, 4.15 mmol}, was prepared from 4-nitrocatechol according to the process
outlined in Example 4. The {25)-(-)-N-(2,3-Dihydro-7-nitro-benzo[1,41dioxin-2-
yimethyl)-sulfamide, was then combined with 10% Pd/C in methanol (120 mL)
and shaken under hydrogen atmosphere (39 psi) at roomn temperature for 3 h. .
lThe solids were filtered apd washed with 10% M in DCM and the filtrate was
15 evaporated in vacuo to yield crude product. The crude product was dissolved
in 0.2 N HCI (25 mL), frozen and lyophilized to yield the title compound as a
white flaky solid, as the corresponding hydrochloride salif.
MS (M+H)* 260- :
'HNMR (DMSO d6): 810.2 (bd s, 3H), 6.86 (m, 1H), 6.85 s, 1H), 6.74
20. (dd, J =2.5, B.4 Hz, 1H}, 4.22 {m, 2H), 3.88 {(dd, J = 6.7, 11.4 Hz, 1H), 3.04 (m,

2H)
Example 12
28)-{-)-N-{7-Methyi-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-sulfamide
25 . {Compound #19)

\\ NHy
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55.9 1.2*** 3.4 0.2 1.8 0.3*** **p<0.01, ***p<0.001 versus vehicle
control In the dose response part of 'Study A mnmice were _
treated wiw2m0/092885 and 100 ng/ kg of Conpound #8. M cectrieaigausidt h
100 ng/ kg of Conpound #8 5 showed significantly decreased ratio of
triglyceride.to HDL, as shown in Table 8 'bel ow. The total chol esterol
concentrations were ,%I evated in both mce treated Wth Conpound #8
(by 18.7% and t hos&U? FRBPUN W Rrapaied greordinmiadhy ycesireldascribeddn | ve
to vehicle tr(eamgipfﬁmﬁ:ﬁvé,wm@\bmﬂ-t/ﬁgth @al_tlaabi,aaﬁenf_ a'wﬁgfgam/a@ﬁw
Triglyceride L ter :
Ratio (Trigl yc%sdggrysgaﬁﬁ?_j?m%%‘%%gﬁ e"‘i&@&gﬁjﬁe te compgg'% P
whi;esoiid. :
5 MS [M-H] 257 ' ‘
*H NMR (CDCI3): 3 6.76 (m, 1H), 6.66 (m, 2H), 4,80 (m, 1H), 4.57 (bd s,

1H), 4.40 (m, 1H), 4.28 (m, 1H), 4.03 (dd, J = 6.9, 11.4 Hz, 1H), 3.45 (m, 2H),

2,25 (s, 3H).
Elemental Analysis
10 Caleulated: C, 46.50; H, 5.46; N, 10.85;"S, 12.41
' Found: '~ C,46.65; H, 5.60; N, 10.84; S, 12.61.
Example 13
Diabetic db/db Mouse In Vivo Assay
15 . Db/db rhice are known in the art to be suscep,tib}é o Type |l diabetes

(Sharma K, McCue P, Dunn SR. Am J Physiol Renal Physiol. 2003
Jun;284(6):F1138-44). The Db/db mice are also known in the art to be a useful
model for dylipidemia.
Female db/db mice (C57BL/6J-Lep™™, Jackson Laboratories, Bar
20 Harbor, ME, USA) were received at 8 weeks of age and single-housed and fed
with regular chow diet. Blood was collected by tail puncture and glucose was
monitored with a glucometer (OneTouch Basic, Lifescan, Newtown, PA).
Mice at 10 weeks of age were randomized into treatment groups based
on glucose values (first criterion, average bf 250mg/dl) and body weight
25. (second criterion, average of 37 gram), The mice were orally gavaged once
daily (0.2ml at 1500-1700 hour) with vehicle control (0.5% methylceliulose,
pH7.4) and vehicle containing test compound (A300mg/kg). On day 11, the
mice were fasted for 4 hr during light cycle (food was removed 0600-1000 hour)
and blood glucose levels were measured through tail puncture with a
30 glucometer at 1000 hour. The mice were then anaesthetized with sodium
pentobarbital (1ml/kg, i.p, _Sleepaway,'}‘-‘ort Dodge, iowa) and blood was drawn
via cardiac puncture and coilected into héparinized tubes.

49



46.2 1.5 ND 4.5 0.4 Conpound #8 @10 ng/kg 166 13 92 3 47.1 1.5
ND. 3.5 0.3 Conpound #8 @30 ng/kg 202 18 95 2 49.2 1.7 ND 4.1

0.3 Conpourd 2#B0omks 100 mg/ kg 169 10 . 102 3* 51.7 1P7:T/lf§§?m§/0fs4770 3
* *p<0. 05 versus vehicle control.ND: not detected oth
parts of Study A, food intake was nonitored every three days for a

I od of ni d L.n the fi d shown in Table 9, the
Irc1)1e(rzlaodogedn:/mn'? h %S%}g E‘a‘pgﬁe t@ﬁ?&)mﬁ %&@%P&eéhfﬂhwd Haletd PUBiR r eased

food intake cdgpsiredenios aehsadie niusela) w&l’a dise€steddirineAghetOPlaginkt azone

treatnment incre a pi t ctl n of f ood
i nt ake, the bod%ﬁﬁa%s goe’t ﬁgﬁ%c%%?g 2:%6631{058 Eﬁ@ ESHFBUNd #8
wer e not affect&'gldjectﬁblm meashgémeranbnmimtﬂmmmsmmanmmdlybérméeased body

wei ght (wei ght gai antgjshg‘Q'}gz@ %{%O x%@ss@dacs%?ﬁ\%%gaﬁaost%/ne%énlre treated

mce (weight gain: e en expe st omach
content wei ght Sallatecusnos- icg perdtagimant gieLp.dl meéa!ted@twmt’ﬁ B08tsy/ kg

of Conpound #8 \dhaNsddoritattit eI Aahimay S10#64 Somplied with the.guideline
of the Institutional Animal Care and Use Committee.

0 Compound #8 was evaluated accordiné to the procedure described
above. The blood glucose levels of female db/db mice were 255 + 15 mg/d! at
5 days before the experiments. At the end of the experiment, the blood
glucose levels of vehicle control mice were elevated 166% (420 + 22 mg/dl),
The blood glucose levels in db/db mice were significantly lower with Compound

15 #8 treatments compared to vehicle treated mice. Insulin levels in Gompound
#8 treated animals versus vehicle {reated animals were not statistically
different, '

Mice treated with Compound #8 exhibited greater skeletal muscle mass
versus vehicle treated animals. Additionally, there was no significant reduction

20  of tat mass for Compound #8 treated animals. Compound #8 mice also
showed sngmfscant decrease | in the fat o lean mass ratio {vehicie: 27.9 + 1.4 vs.
Compound #8:23.4 £ 0.9, p<0 01).

Additionally, the plasma HDL cholesterol levels in db/db mice treated

with Compound # 8 were higher, as compared to vehicle treated mice, whereas
"25  the blood triglyceride levels in db/db mice treated with Compound #8 were
lower, as compared to vehicle treated mice.

A summary of the data for vehicle and Compound #8 treated mice
measuring blood glucose levets, retroperitoneal fat, skeletal muscie mass,
triglycerides and HDL cholesterol are as shown in Table 4, below.

30
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Table 9 Tot al

chow consunption (g) Final

wei ght (g) Treatnment Day 1-3

. Day 4-6 Day 7-9 Body wei ght Stomach contents Vehicle 18 1.2 22
2.2 17 0.wo4@7/000k 0. 25 0.04 Rosiglitazone 21 0. 8** »c2Ais2ddeBislH
0.7 43 1.0* 0.32 0.04 Conpound #8 @300 ny/kg 14 0.9**

- Table 4: Diabetic db/db Mice In Vivo Results

Blood Glucose

Retroperitoneal Fat

Skeletal Muscle

(mg/dl) Weight (g) Weight (g)
. Vehicle 420+ 21.9 1.47 £ 0.05 0.136 0.1
210+ 27 . 0,154 £ 0.00
Compound #8 1.31+0.07
p<0.001 p<0.05
_Triglycerides HDL Cholesterol
(mg/dt) C {mg/d)
Vehicle 181 £ 57 45.5 £ 4.1
98 £ 41 55.9+ 8.7
Compound #8
. p<0.01 p<0.001

10

15

20

Thus, the data show that Compound #8 was effective at (a) lowering

.biood glucose levels, (b} towering triglycerides and {c) elevating HDL

cholesterol levels. Additicnally animals treated with Compound #8 had more

muscle mass thena those treated with vehicle, which suggests that Compound

#B8 may preserve muscle mass i.e. prevent diabetic cachexia.

Example 14

Female db/db Mouse Assay

Compound #8 was suspended in 0.5% Methocel using & hand held
homogenizer to reduce the particle size and a magnetic stir bar and stir plate to
~ keep the particles homogeneously suspended throughout the dosing period..

" 0.5% Hydroxypropyl Methylcellulose (Methocel) used as vehicle / control.

Compound #8 was tested in both diabetic models of mouse and rat.

Female diabetic db/db mice with hyperglycemia (bload giucose

concentrations averaged 250 mg/dL.) were used for glucose lowering effect

studies. The average body weights of db/db mice were 37 grams. Db/db mice
are susceptible to Type 2 diabetes, Female db/db mice (C57BL/6J-Lep™®,
Jackson Laboratories, Bar Harbor, ME, USA) at 8 weeks of age were group

housed, two per cage, and fed with regular chow diet {(Laboratory rodent diet
5001). All of the mice were quarantined for a period of one week before transfer
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14.9 1.1** 16 0.6* 39 0.9 0.52 0.07** *p<0.05 ,***p<0. 01 versus
vehicle control; respectively. 10 Skeletal nuscle mass and brown

adi pose tlwsum7mggmts in the db/db mce treated wth GeRRRAYMEH#S AL
300 ng/ kg were greater than vehicle treated mce, as shown in Table

10 below. Additionally, the ratio of white adi pose tissue to nuscle
was Si gnlflcantl){qreduced | ound #8 treated m ce, 15 although no

di fferences wer'8 eofi‘ﬂ’fﬁa‘lpﬁoqeﬂﬂfﬁlr?fﬁ’i' A qrep grfipoddabosbe rigdisiwasat pad
wei ghts bet vveemdidmhabbmmpmtura@ncﬂdjuco\é%&@@ﬁtfdﬂ&ﬂ%@ﬂ’@étéﬁﬁm@/ 048477

Table 30, T eat ool ot Qb KSR Bl 05 it (holie!
of age were randomized into three treatment groups based on glucose values
. 5 (first criterion, average of 250 mg/dl.) and body weight (second criterion,
average of 37 g). Animals were separated and single housed at leaot three
days prior to the drug treatments to allow acclimation to the new surroundings.

The mice assay comprised two parts: In the first single dose part of Study
A, 10 mice used as a negative control were given vehicle (0.5% Methogel); 10

10 mice were treated with 300 mg/kg Compound #8 JNJ-26489112 in vehicle; and
10 mice used as positive control were treated with 20 mg/kg rosiglitazone (an
insulin sensitizer that lowers glucose) in vehicle. In the second, dose response
part of Study A, 48 mice were allocated into 4 treatmerit groups of 12 mice
each. The four groups were then treated with 0.5% Methocel (vehic}e) 10

15 mg/kg Compound #8, 30 mg/kg Compound #8, and 100 mg/kg Compound #8
in vehicle, respectively: ‘ :

' The mice were orally gavaged once daily (at 1500 — 1700 hour) - with
vehicle control {0.56% methocel, pH7.4) or vehicle containing Compound #8 for
10 days, The dosing volume was 5 mL/kg body weight (0.2 mL for 40 gram

20  mice). The mice were fed ad lib throughout the study. A necropsy was
completed 18 hours after last dosing.

Blood giucose levels were measured from blood collected through tail
puncture using a glucometer at 1000 hour. The mice were anaesthetized with
sodium pentobarbital (1 mlfkg, intraperitoneal [i.p.] injection, SfeépAway, Fort

25 Dodge, lowa) and blood was drawn via cardiac puncture using 1 mb syringe
and collected into heparinized tubes. White adipose tissues {(WAT)
(retroperitoneal and inguinal fat pads), brown adipose tissure (BAT) and
skeletal muscles {gastrocnemius and soleus muscle) and stomach contents

“were dissected and weighed. Plasma samples were ‘obtained by centrifuging-'

30 - whole blood at 2000~3000 g for 10~20 minutes at 4°C and stored at —20°C for

further measurement of insulin, HDL, LDL, {otal cholesterol and triglyceride.
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Vehicle 2.28 0.17 1.47 0,05 0.1360.01 0.17 0.02 27.9 1.4
Rosiglitazone 2.44 0.11 . 1.45 0.10 ' 0.154 0.00* 0.32 0.02***
254 1.6 Geopauneze#d a 300 ng/ kg 2.28 0.11 1.31 0.07 @cthk0060B0+
0.25 0.01*** 23.4 0.9** &Fat/muscle ratio is calculated as:. total
wei ghts of inguinal, fat and retroperitoneal fat/nuscle weight.

©*p<0. 01, ***p<0. 0G}, b EL Y e e I'n
t he dose response par 3 tﬁé@{\ \6@@ ﬁraq‘é’g&%o%eaﬁ%rgargﬁﬁ‘ Hoﬁ&%dmrs g
Conpound #8 t r eiegepiopiate @/W$¢(IQSUIIB@DW&(@IKEC&|M%®rW Regay (EidBAhs ed
5 brown adi poseyi fexANg19R1190ES %gﬁ}@ﬁ %@I OMahds, W@%b&ﬁge B‘}oroﬁéérﬁ&eéfh%%

| ncreased stonach content was serve In mce g
dose of Conpountgiluas 1(‘!?“”&@5‘3%09@&?}?8?& mO‘G‘F’eE?fr””D‘hBWQj indudegiin e IELSH 35
0.03 g, p<0. 65) kit. bt réatof b pldretiire GIEWSY thd hRAEfatBiers iRQrudiidnl SRERERS

Tabl e 11 bel ow, MEETHISS PiPrs Bt e 2pBRE° L peRER REDAPS of
i ngui nal fat anBetedton&ystemsoPfestheifraGemeng).e wei ght. Table 11
Plasma total cholesteral, high density lipoprotein (HDL), low density
lipoprotein {LDL) and triglyceride concentrations were measured by using a
10 BayerADVIA 1650 blood chemistry analyzer (Bayer HealthCare LLC,
Diagnostic Division, Tarrytown, NY). According to manufacturers protocol,
cholesterol measurement was an enzymatic method utilizing cholesterol
esterase and cholesterol oxidase conversion followed by a Trinder endpoint;
Elimination/catatase method was used for HDL measurement; an enzymatic
15 method with a Trinder endpoint was used for triglycetide measurement.
Data from both parts of the Study (single dose and dose response) was
analyzed using the standard iwo-tailed Student’s t-test and are expressed
. below as means and standard errors.

20 in the single dose part of Study A, the average blood glucose levels of
db/db mice were 255 = 15 mg/dL before dosing. As shown in Table 5 below, at
the end of the experiment, the glucose levels of vehicle treated mice were
elevated 166% (420 £ 22 mg/dL). Glucose levels were reduced 50% in-mice
treated with Compound #8 at 300mg/kg, compared to vehicls treated mice.

. 25 This effect was similar to that abserved with rosiglitazone treatment. There
were no changes of insulin concentrations observed among drug treated mice
and vehicle treated mice.

30
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Treatment Inguinal fat (0) Retro- peritoneal fat (g) Muscle (0) Brown
Adi pose Tissue (g) Ratio (fat/mnmuscle) Vehicle 2.08 0.06 1.46 0.09
0. 1320. 004vQ 2408/09208@01 27.0 0.9 Conpound #8 @ 10 ng/ kg r2TaAB2006048477
1.47 0.04 0.1400. 004 '

. Table 5
Treatment Glucose {(mg/dL) Insulin {(ng/ml) I
Vehicle 420 £ 22 11.9+£22
Rosigiitazone - 170 £ 23 11.2+23
Compound #8 @ 300mglkg . 210 27***‘ 16.0£2.5
*** p<0.001 versus vehicle value. —

In the dose response part of Study A, as shown in Table 6 below, blood
glucose was not afféctepl by treatment with Compound #8 at 1 0,' 30or100mg/
5 Kg. incontrast, hyperinsulinemia in the micga treated with 100 mg/kg of
Compound #8 was decreased by 63.5%, compared to vehicle treated mice.

Table 6 ,

I Treatment Glucose (mg/dL) Insulin (ng/mi)
Vehicle 400 + 29 10.7£2.0
Compound #8 @ 10 mg/kg 42010 11.8+25
Compound #8 @ 30 mg/kg 439+ 13 10.8+28
Compound #8 @ 100 mg/kg '394 17 ‘ 3.9+ 1.4"
**p<0.01 versus vehicle value

10 in the single dose part of Study A, the vehiclg control db/db miice

showed dyslipidemia with high circulating triglyceride concentrations and low
HDL, which resulted in a high ratio of triglyceride to HDL. As shown in Table 7
below, Compound #8, dosed at 300 mg/kg decreased plasma triglyceride by
39.4% and elevated HDL by 22.8% compared to the vehicle treated mice.

15 Therefore the ratio of triglyceriéle to HDL was reduced by 50.2%, which reflects
an improved lipid profile. This result was similar to the effect observed with
rosiglitazone treatment. No changes in LDL levels were observed for the db/db
mice treated with Compound #8, with mice treated with rosiglitazone or with
vehicle.

20
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0.23 0.01** 25.9 0.8 Conpound #8 @30 ng/kg 1.97 0.07 1.49 0.07
0.1410.003 0.22 0:01** 24.5 0.5* Conpound #8 @ 100 ng/kg 2.05 0.09

.1.55 0. MoQe0x4®@ps007 0.24 0.00"** 26.3 1.0 WO

PCT/US

2006/048477

2007/ 092086PC170321106/ 048477 *p<005, **p<0.01, ***p<0.001 versus

vehi cl e control,

respectively. Exanple 15 Zucker Diabetic Fatty Rats

Assay Conpound #8 was suspended in O.fQjg.Met hocel using a hand held

"5 honopgenikzer-toredyce:-the particle”™T7e and a gnetic stir bar
and stir plate to keep the particles honpgeneouslyisuspendefl  Ratio
t hroughout} the dosi ng | peigiyedridd| Tholdsroxypr gyl Mt hylgel | Jl('ﬂ*?@%ceride
(Met hocel) s«?d vehi CJ e [ cohtrol . Conpound #8 yas tested I n both
di abetic rrauaeeﬁ TRt s MAH-) af . @A ¢ Hi s (RIFHY | |1 ) Zlckta HDL)
di abeti c flatehigle( ZDF Gni -feal+m) [at §1were |Sefsack € TOB1HAF0F€ 35+ 0.3
| oweri ng etfeet—and—eiat—gl-ueosp-tolerange_lest (OGIT) studles ZDE
rats from|(ERINFEYER Yerl at of#3E8" W §ahgedn, (MRP +R37| 1.6+0.3
Compound #8 ‘
@ 300 mg/kg 98 + 13 108+3 |5859+1.2" | 34402 | 1.8+0.3™

"p<0.01, *™*p<0.001 versus vehicle control

In the dose response part of Study A, mice were treated with 10, 30, and
100 mg/kg of Compound #8, Mice treated with 100 mg/kg of Compound #8

5 showed significantly decreased ratio of triglyceride to HDL, as shown in Table 8
below. The total cholesterol concentrations were elevated in both mice treated
with Compound #8 (by 18.7%) and those treated with rosiglitazone {by 35.1%)
relative to vehicle treatad mice, respectively. '
10 Table 8
Ratio
Triglyceride | Cholesterol HDL LDL (Triglyceride
Treatment (mgldL? {mg/dL) (mg/dL) (mg/dl.) to HDL)
Vehicle 204+ 19 9242 46.2+1.5 ND 45+ 04
Compound #8
@ 10 mgrkg 166+ 13 92+3 471 £1.5 ND 3.5%£03
Compound #8 ' .
@ 30 mg/kg 202x18 95+ 2 49.2+1.7 ND 4.1+0.3
Compound #8 . ' _
@ 100 mg/kg 169 £ 10 102+ 3 51.7 +1.7* ND 3.34£03*
*p<0.65 versus vehicle control.  ND: not detected

In both parts of Study A, food intake was monitored every three days for
a period of nine days. In the first study, as shown in Table 9, the mice dosed

with 300 ma/kg of Compaund #8 had significantly decreased food intake
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weeks oi age were individually housed and fed with C13004 di et
(obtai ned from Research Diets, New Brunswick, NJ). Al of the rats
wer e quar amoizmedodosr a 15 period of one week before tra@asiBstoosmsihe
ani mal procedure room A drop of blood (about 2 microliters) was
collected by tail puncture and gl ucose concentrgtl on was detected

wi th a gl uconet r f i ZDF
rats at 8 week &wg@aqg\%a{ﬁ QS {r#gér%@@e& eré‘als r@%@ %%r}eﬁ%mé?ag %s 20
based on gl ucoszOQ/'aiag%sDef’fﬁlf?ﬁle redyctien piderd tata@,é@ebcmlv weRbtsrefjmitle) and

body wei ght ( sexféma vﬂth'ﬂl)@rrhg?ﬁb CoNSiAags %re%ﬁ@af%eﬁ Brhé 42

all ocated into treat roups of 8 rats eac oups
were then treat&?@%'?'ﬁgga ‘@g%‘iqq’(?@QYWW@HWE'E@)ga‘“@“ #B/"fﬂgp‘@d%bound #8,
30 ny/ kg Conpoughptfad t@naw;elé)ﬁeatwmég (@@fﬂ%ﬂ'ﬂ%#ﬁ ol% V@hh&éﬁ‘d of the
respectively. 25The r?ts were orally %ava ged once dai (at 1500 -

1700 hour) wi t VBRI SI¥BRAYCENtEpiY V18 69 t'm%ﬁgrwemwmetw@mdc| e

cont ai ni ng Conpetwado#y/ st ConmbaMsds #ETihen MosibdGeatsd Willbvenie. 5 mMJUkg body
weight (1.2 nL for 250 gramrat). The rats were fed ad lib throughout
the study. Basal glucose levels after treatnents were neasured on Day
4 and Day 30 6 in 2 hour fasted rats \fiable® gl uconeter (OneTouch

U traSmart, [trfescam—Mtpirt rg—t‘ﬁ Hers
of bl ood thmugh t ail puinct ur eal al ucose Tol er ance edsﬂf'}h!”g@ﬁq was
performed oh Day 7 in 4|hour-fastled rats. | Two hours Bedyer | b&tergach

dosed Wi th Coraaaned #8 or pRh-§l e, ﬁ;j}@;gats D79 gava,g@ﬂ,tw t Roftep K

of 50% gl ucese—soluti-oni+ight a-f-t-e,;....basa.l_.gLucgs.e_leAmJ S _-npasurenent

(0 minute). Kehidle gl ucose Beivkt s |welet Fheh NEZAS ed 40t @8, 6925 HB:04n
120 m nut es | RBGgksEnd AT T AEGEET ¢, UL §1aY Hg JGH | WELE] FTIATEIEE 04
CoPTPEYSE

Q7

2

with sodi um —intraperitoneall li_p.)linjeciion
Sl eepAnay, Q'f@, Ilowa) and bI ood was$ drawn via cardihc punct ur

using 3 nL sya:isomgﬁgmgwd oi4£09e*d nmg&hepifrm&n@l t ubeso.oPl aspa 0.07*
sanpl es were G“ eent-+i-iligi-ng-whole bleod-at-2000-8000_g for

D

= o

10- 20 i nut p@4P ’4Cp<H9)| gggp@@hg{ré’co?g@ PSPeHYRY-her 10nmeasur enent of

insultn, HDW total cholesterol and triglyceride. Pl asma

| sul | n concent T at | GRuGH RTFASULES B bBoBAl 1eSL HELRS R Al e
appropriate rat/ nouse REB T mvinosor bent

(ELI SA) kit (E2mss trepbed with Geuapared é&uabfwo rey’kg \Cerararenssr tmnS@blglautr)eateBI ood
sanpl es were 15nigd, bﬂb&sﬂwnﬂfabre 1@*&@!&)@0%%@&@11?H?@raﬁ@b‘ﬁﬁm%%rﬁﬁ%et hat was

i ncl uded |nthe(\ ELI SA rocedure followed the
manuf act urers iNet "HEIUF?JHWE‘?H‘Q“‘['%F’E‘QY reﬂP‘Eﬁ?r‘%EE‘@H‘&@d\ﬁéérea@Pé‘E‘Eeed usi ng
an Orion 1 M craipdugh eoldifieramoeetere f¢udeid ihgliskl Re et tetropertiyRbigatuad
Pforzheim Ger be"?\L %ﬁ% chol esterol, high density

| i poprotein (HDL)Y nS| 1ipoprotein (LDL) and triglyceride
concentrations were rreasur ed by using a Bayer ADVI A 1650 bl ood

chem stry anal yzer (Bayer HealthCare LLC, D agnostic Division,
Tarrytown, NY). According to manufacturers protocol, chol esterol
measur enent was an enzymatic nethod utilizing chol esterol esterase
and chol est2sr ol oxi dase conversion followed by a Trinder endpoint; 25
El i m nati on/ cat al ase nethod was used for HDL measurenent; an
enzymatic nethod with a Trinder endpoint was used for-triglyceride
measur enent . Data fromthis study was anal yzed using the
standard two-tailed Student's t-test and are expressed bel ow as neans
and standard errors. 30In Study B with the Zucker diabetic rats, as
shown in Table 12, treatnent with 30 ng/day or 100ngy/ kg per day of
Conmpound #&b5r esul ted in dose and tinme dependent gl ucose | owering
effects on Day 4 and Day 6. 58




WD 2007/ 092086PCT/ US2006/ 048477 Table 12 Treatment Day O Day 4 Day 6
Vehicle 1499. 18216 216 26 Conpound #8 @10 ng/kg 153 13 148 15
. 190 28 vConpuoamdses' @30 ng/kg . 152 11 146 9 15PcTitkro@omeound
#8 @100 ny/ kg 147 7 125 4** S

Table 10
Retro- Brown
Inguinal fat | peritoneal Muscle Adipose | Ratio®

Treatment (9) . fat (g) (9) Tissue {g) | (fatfmuscle)
Vehicle 2.28+0.17 1.47 £ 0.05 0.136 +0.01 0.17£0.02 279+ 1.4
Rosiglitazone | 2.44£0.11 | 1.45%0,10 | 0.1564 £ 0.00* | 0.32+0,02"* | 254+ 1.6
Compound #8 :

@ 300 mglkg | 2.28+0.11 | 1312007 | 0.154%0.00* | 0.25+ 0.01*** | 23.4+0.9*

%Fat/muscle ratio is calculated as: .
total weights of inguinal fat and retroperitoneal fatimuscle weight.
*"p<0.01, ***p<0.001 versus vehicie control, respectively.

in the dose response part of Study A, as shown in Table 11 below,

Compound #8 treatment at 10 mg/kg, 30 mg/kg, and 100 mg/kg, increased

5  brown adipose tissue weights compared with vehicle treated mice. Increased
stomach content was observed in mice given a 100 mg/kg dose of Compound
#8 (drug treatment: 0.51 + 0.04 g vs control; 0.35 + 0.03 g, p<0.05), but not at
lower doses. There were no differences observed for food intake and body
weight in any of the groups. 'Ih Table 11 below, Fat/muscle ratio is calculated

10 as fotal weights of inguinal fat and retroperitoneal fat/muscle weight.

Table 11
Retro- Brown
Inguinai fat | peritoneal Muscle |  Adipose Ratio
Treatment @ fat (g) (9) Tissue (g) (fat/muscle)
Vehicle 2.08+0.06 | 1.46+0.09 | 0.132+0.004 0.18 % 0.01 27.0+0.9
Compound #8 .
@ 10 mg/kg 2,15£0.11 | 1.47+0.04 | 0.140+0,004 | 0.23+0.01* 25.9+0.8
Compound #8
@ 30 my/kg 1.97£0.07 | 1.49£0.07 | 0.141+£0.003 022 0.01 b 24.5 £0.57
Compound #8
@ 100mgikg | 2.05+0.09 | 1.55+0.11 | 0.140£0.007 | 0.24£0.00** | 26.3%1.0
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134 5** *p<0.05, **p<0.01 versus vehicle control, respective y.

As shown in Table 13, OGIT perfornmed on Day 7 showed inproved gl ucose
and i nsul iwopeofpdoes for rats treated with Conpound #8 imgTAISAMSB484T
dependent nmanner. After glucose challenge, there were sustained high
gl ucose | evel s that Iasted to 60 ninutes in vehicle control rats

V\Iher eas rd V\A* > u au IUVVCI gl aCOStC
| evel s t ha %gﬁg’gﬁm ‘(}# ggyéggﬁswx 'C\e\\?g sdfc éh[eﬁfﬂ’egr ea under the

curve (AUC for bl ood gl ucose were also significantly decreased in
the ZDF rats treated wth Conpound gxg;.];,%lgqF,BOrrg/ kg and 100ng/ kg dose

| evel s as conpared to the vehjcle-treate roup. Table 13 Treat nent
O nin 30 nn60nn 90 nin 12@&&&%%%&-%@&@%&7&&/emcle 213 37
314 40 343 '38 31€ompburtii® waklsudfdhdadd inR5%6 MearRauBRg%hal Add Mo/ kg
‘5  homogenizer to reduce the particle size and a magnetic stir bar and stir plate to
keep the patticles homogeneously suspended throughout the dosing period.
0.5% Hydroxypropyl Methylcellulose (Methocel) used as vehicle / control.
Compound #8 was tested in both diabetic models of mouse and rat.

10 In this study, fem_ale Zucker diabetic fatty (ZDF Gmi-faffa) rats were
- selected for glucose lowering effect and oral glucose tolerance test (OGTT)
studies, ZDF rats from (Charles River Laboratories, Wilmington, MA) at 7
weeks of age were individually housed and fed with C13004 diet (obtained from
Research Diets, New Brunswick, NJ). All of the rats were quarantined for a
" 156  period of one week before transfer to the animal procedure room. A drop of
blood {about 2 microliters) was collected by tail puncture and glucose
concentration was detected with a glucometer (OneTouch UltraSmart, Lifescan,
Milpitas, CA).
ZDF rats at B weeks of age were randomized into four treatment groups
20 based on giucose values (first criterion, average of 150 mg/dL) and body
weight (second criterion, average of 240 g). 32 rats were allocated ‘mté 4
treatment groups of 8 rats each. The folr groups were thekn treated with 0.5%
Methocel (vehicle), 10 mg/kg Compound #8, 30 mg/kg Compound #8, and 100
mgfkg Compound #8 in vehicle, respectively. .
25 The rats were oraliy gavaged once daily (at 1500 — 1700 hour} with
vehicle control (0.5% Methocel, pH7.4) or vehicle containing Cornpound #8 for
7 days. The dosing volume was 5 mL/kg body weight (1.2 mL. for 250 gram
rat). The rats were fed ad lib throughout the study. .
Basal glucose levels after treatments were measured on Day 4 and Day
30 6in 2 hour fasted rats with a glucometer {OneTouch UltraSmart, Lifescan,
Milpitas, CA)} after collecting two microliters of blood through tail puncture. Oral
Glucose Tolerance Test (OGT'F) was performed on Day 7 in 4 hour-fasted rats.
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186 30 281 30 316 33 293 24 252 30 33279 3607 Conpound #8 (c) 30
ng/ kg 163 18 244 24 263 18 253 23" 221 18** 28556 2477*
Conpound ABO@0TORRY/ kg 123 5* 209 14** 200 10** 17PCTBISL06/048877
7*** 21529 984*** *p<0.05, **p<0.01, ***p<0.001 versus vehicle
control, respectively. As shown in Table 14, treatnment with

100ng/ kg of Corgi h&Rg i : RERES vBhi ' LN by 32%
and triglyceride |@é§§t%3gﬂggb%3%§°§§ﬁo of tﬁiﬁf&?%tﬁg&ko HDL
SR

was reduced by vegeciine? 28 ofE0R-Aucosmaqiuion Hehtaf kgluspseigyels
observed | n db/gBagiitemfnNothinGe)PEIbaitdss leoaé Weritherbrgasuftat BHaD, t he
effective dose éon%@qé rat§ VES lr?ﬁr E% two third of the dose in
db/db mice. No TEHUICEPSH M PEya FIPUREPeduct i on or wei ght | oss was
observed in &ny of Oh®ayBoraswera ahdesthétizddevithrsatiustpedipbarbid) (emiliky,

Treat ment ' intraperitoneal [i.p.) injection, SleepAway, Fort Dodge, lowa) and biood was
drawn via cardiac puncture using 3 mL syringe and collected into heparinized
tubes, Plasma sample_s were obtained by centrifuging whole blood at
2000~3000 g for 10~20 minutes at 4°C and stored at —20°C for further

10 measurement of insulin, HDOL, total cholesterol and triglyceride.

Plasma insulin concentrations were measured by in both studies using
the éppropriate rat/mouse insulin enzyme-linked immunosorbent assay (ELISA)
kit (EZRMI-13K, LINCO Research, St. Charles, Missouri). Blood samples were

16  diluted 1:4 in charcoal stripped mouse serum that was included in the ELISA
kit. The rest of the procedure followed the manufacturers instruction. The total
fluorescence was detected using an Orion 1 Microplate Luminometer (Berthold
Detection Systems, Pforzheim, Germany).

Plasma total cholesterol, high density lipoprotein (HDL), low density

20 lipoprotein (LDL) and triglyceride concentrations were measured by using a
Bayer ADVIA 1650 blood chemistry analyzer (Bayer HealthCare LL.C,
Diagnostic Division, Tarrytown, NY). According to manufacturers protocol,
cholesterol measurement was an enzymatic method utilizing cholesterol
esterase and cholesterol oxidase conversion followed by a Trinder endpoint;

25 Elimination/catalase method was used for HDL measurement; an enzyratic
method with a Trinder endpoint was used for triglyceride measurement,

Data from this study was analyzed using the standard two-tailed Student’s
t-test and are expressed below as means and standard errors.

30 in Study B with the Zucker diabetic rats, as shown in Table 12, treatment

with 30 mg/day or 100mgrkg per day of Compound #8 resulted in dose and
time dependent glucose lowering effects on Day 4 and Day 6.

59



Insulin (ng/m.) Triglyceride (ng/dL) Cholesterol (ng/d L) . HDL
(my/dL) Ratio. (Triglyceride to HDL) Vehicle 131.3 1692224 15910 3712
46 6 Conpbanpeh7#®0@ 10 ng/ kg 161. 0 1323124 . 142 6 361.PQTAE2008048477
Conmpound #8 CP 30 ng/kg 141.1 1383254

Table 12
Treatment ’ Day 0 | Day 4 Day 6
Vehicle 1499 . 182+ 16 - 216+26
Compound #8 .
@ 10mgkg 153+ 13 148 £ 15 190 + 28
Compound #8' )
@ 30 mgtkg 162 & 11 146+ 9 151+ 11*
Compound #8 :
@ 100 mglkg 1477 125 & 4 134 & 5™
*n<0.05, **p<0.0j versus vehicle control, respectively,

As shown in Table 13, OGTT performed on Day 7 showed improved
glucose and insulin profile for rats treated with Compound #8 in a dose-

5 dependent manner. After glucose challenge, there were sustained high -
glucose levels that lasted to 60 minutes in vehicle control rats, whereas rats
treated with 1d0mg/kg of Compound #8 had lower glucose levels that peaked
at 30 minutes, Analysis of the area under the curve (AUC) for blood glucose
were also significantly decreased in the ZDF rats freated with Compound #8 at

10 30mg/kg and 100mg/kg dose levels as compared to the vehicle-treated group.

Yahle 13
AUC

Treatment ¢ min 30 min 60 min 90 min 120 min | (minxmg/dL)
Vehicle 213+ 37 | 314140 343+£38 | 314+ 35 | 278+ 33 | 38651 +4276
Compound #8

@ 10 mgikg 186+ 30 281+ 30 316+£33 | 203124 | 252+ 30 | 33279+ 3607
Compound #8

@ 30 mg/kg 163+£18 | 244+ 24 263+ 18 | 268+23" (2211 18™ | 28556 3 2477
Compound #8

@ 100 mgfkg | 123+ 5"_ 209 £ 14™ 1200 £ 10" | 175 £ 8¥* | 145+ 7** | 21529 + 984"
*p<0.05, *p<0.01, **p<0.001 versus vehicle control, respectively.
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14411 36 1.1 39 7 Conpound #8 @100 ng/kg 8.8 1.2* 776 119** 134

7 41 2.2 19 3*** *p<0.05,
WO 2607498 16 Zucker

control.
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et
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p<0. 01,

***p<0. 001 versus vehicle
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rats were 20 sel ected

(Charl es. River {oRpsieat

ZDF rat

orfplinf B

i ng

s from

*cwt'? Cmarundyie tegioaibr e

i ndi vi dual | y5 hoaxseyt tizen thef edfdctivietdos€Th Z0B4aid ivat |dueh batwiatird sfams Resear ch

Di et s,

peri od glfewoﬁcraun&%bcljée?y&@ﬁﬁ#ﬁ'}fooﬁgﬂ%‘%& an

[ lsieiddh P

drop of Dbl ood (iabayeftpe giovpoinithefukervatstusyl | ect ed by tai l
and gl ucose concentration was detected with a gluconeter.

UtraSnart,

Li f escan,

M | pitas,

CA) .

random zed into four treatnent groups.Ta

criterion,
aver age of

3 rats each for
non-t r eat ed Tegabognt The

d for a
HEfel 2
puncture
(OneTouch

5ZDF rats at 8 weeks of age were

d on glucose values (first

average of [150 ng/dL) and bo y wel ght (Fecond cfr1t eghiyi,
FEIRIA IS gl 10 e e A
{ngfmak) gr Ol(llpsldMEI‘ e t limpg/dl) eal dobgidly hj 10tagDky
Vehicle 13413 | 16924224 159+ 10 37£1.2 46+ 6
Compound #8
@ 10 mg/kg 16+1.0 1323 & 124 142+ 6 3610 37%3
Compound #8 .
@ 30 mg/kg 14+1.1 1383 + 254 144 £ 11 36+1.1 3917
Compound #8 ’ '
@ 100 mgrkg 88+ 1.2 | 776+ 119" 134 £7 4122 19 4+ g+
*p<0.05, ™p<0.01, **"p«:Q.OOT versus vehicle control.
10
Example 16
Zucker Diabetic Fatly Rats Assay
Compound #8 was suspended in 0.5% Methocel using a hand held

homogenizer to reduce the particle size and a magnetic stir bar and stir plate to
15 keep the particles homogeneously suspended through'out the dosing period,

0.5% Hydroxypropyl Methylcellulose (Methocel) used as vehicle / control.

Compound #8 was tested in both diabetic models of mouse and rat,

. In this study, female Zucker diabetic fatty (ZDF Gmi-fa/fa) rats were

20 selected for glucose lowering effect. ZDF rats from (Chartes River

Labotatories, Wilmington, MA) at 7 weeks of age were individually housed and
fed with G13004 diet {cbtained from Research Diets, New Brunswick, NJ). Ali

&)

vehicl e .




10 Conpound #8, 30 ng/ kg Conpound #8, and 100 ny/ kg Compound #8 in
0.5 nethyl cel I ul ose, respectively. The rats were orally gavaged
once dai | yWQaen70%808: - 1700 hour) with vehicle control EeTARdidbbiserel
pH7.4) or vehicle containing Conpound #8 for 7 days. The dosing
volume was 5 m.Jkg body weight (1.2 .mL for 250 gram 15 rat). The

rats were fed 3{9“@ Jﬁtst%r@gtﬂi?&ﬂﬁ'leaﬁo?a$ﬁh%b’of oﬁ@ﬁeé@ﬁéorﬁ%ﬁsféﬂﬁheal | owed

29 days of wash-qut ?erlo where no dosin m nj stered. Basal

gl ucose | evel s H¥PAPIACREUE M- diopof Wﬁ%&@g%‘ﬂ 26‘?1"@&9*\"’1)‘”@%%’@4‘?%@9 and
Day 36 (after ZAadlpystutsidgumse caentass Snwa§hetQMéd witina gllcdmmdled ed rats

20 coll acting 108 PRRSEEAS RS PR GRGn ai | puncture o
Data fromt hﬁ s st ud¥Dieeds atrfolvgeke df ags wage tdlﬂomlzadlmwwunm{mait bedps
Student” s 1 S5t LSS YRESTIHHEIG BT AR PATGRY O,
Conpound #8 at W‘Hlﬁﬁfcquﬁf%}%ga@mfﬁ@ @)t 48 rads werglallgoatdddmtb 4 cant

(p<0.01) decr eargpehst g@ﬂpgbftm@&esahﬁwb%msym #%Qreﬁfeﬁ?hlfp?%n@@féi@%rl
washout period., 6 Tabl e ucose Level Tr eat ment

Day 0 Day 36 NJ% AL gft"r‘Pﬁﬁ“%@e SRarayee e ! Oxes'® 10
nmg/ kg (n=3) 1@2oribua® 88, BMdlayPornpuling 38 G300 ﬁWHgGSCﬁﬂbeahd #9023 247
86** Exanple ]r%ethylcellulose respectively.
The rats were orally gavaged once dalily (at 1500 — 1700 hour) with
vehicle control (0.5% Methocel, pH7.4) or vehicle containing Compound #8 for
7 days. The dosing volume was 5 ml/kg body weight (1.2 mL. for 250 gram
15 rat). The rats were fed ad lib throughout the study. The rats were then allowed
29 days of wash-out period, where no dosing was administered.
Basal glucose levels after treatments were measured on Day 0
(baseline} and Day 36 (after 7 days dosing and 29 days wash-out) in ad iib fed
rats with a glucometer {OneTouch UliraSmart, Llfescan Miipitas, CA} after
20 coliectmg two micraliters of blood through tail puncture
' Data from this study was analyzed using the standard two-tailed Student's
t-test and are expressed below as means and standard errors, with results as
listed in Table 15 below. Treatment with Compound #8 at 30 and 100 my/kg
showed a statistically szgmflcant (p<0.01) decreased blood glucose levels even
25  after the 29 day washout period,

Table 15
Blood Glucose Level (mg/dL)
Treatment - Day 0 Day 36
No treatment {n=4) 230 + 63 379 + 20
Compound #8 @ 10 mg/kg {n=3) 222% 20 295 + 81
Compound #8 @ 30 mg/kg (n=3) 2829+ 23 247 + 86™*
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As a specific enbodi nent of an oral conposition, 100 ng of the
Compound #8 prepared as in Exanple 7 is formulated with sufficient
finely 5 dwoidedoteact ose to provide a total amount of FRGvdRGEARINY
to fill a size 0 hard gel capsule. Wil e the foregoing
specification teaches the principles of the present invention, with"

exanpl es provi I X c—of T Hustat ot whH e 10
under st ood t hat ?hn{g’g?%g?@ggjdwcny@.(%@'?)nvent?é% 1efgr;co assvgp"é?? of tjhe
usual vari ati ons p<a@dapyesus geticlaemtror nodi fications as cone within(the
scope of "t he fottowng Ttarms amd—therr—equivatents—CAHVG— A
conpound of forrmula (I) .RAORL 111/ ﬁCHOa-N—8-N I1%a OIN 0) 5or a

phar maceutically acceptable salt the use in the treatnent of

any di sorder char acigral speslfidsmisoRveh SCknBriEoBodif¥e) b mybaRET N:
Rl and R2 are e&ch |ng§5endentl _SE| ected fromthe ig{{g’up, consi sting
of hydrogen and“?BHEt" WQa"ePO%QA” ¥angle ¢ isfemuateshyinuigiestimely
consi sting o8 hydividerbiactasesitol provitte satolay hriount 158810 5IU MG & filfd 958 d hard2;

is selected fro@l&ﬂf‘su@ow consi sting of wherein b is an integer
fromO to 4; an erefn c is an integer fromo0O to

While the foregoing specification teaches the principles of the present
invention, with exarﬁples provided for the purbose of iltustration, it will be
10 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.
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each R5 is independently sel ected from t he group consisting of

hal ogen, |ower alkyl and nitro; provided that when (R5jc (R5)b O
then ais 1, 5wherein lower alkyl refers to a carbon chain .
conposition of 1-4 carbon atoms. 2. A conpound of fornmula (1) (cH2)a
RAORL 111/ NNS-NHOn (1) 10or a pharmaceutically acceptable salt
thereof for use in the treatnment of any disorder characterised by
non- normal | i @LAINI®Vvel s, wherein: Rl and R2 are each

i ndependent |y sel ected from the group consi sting of hydrogen and

| ower al kyl; 15R4 is selected fromthe group consisting of hydrogen
and | ower al kil ; & ¢cempouncoffgenutaim 1 to 2; is selected fromthe

roup consi sting of
g p g . Ffd ?I) R
/
(CHz)a—N—s—N
] N\ 2

o R
5 or a pharmaceutically acceptable salt thereof for use in the tfreatment of -
any disorder characterised by elevated glucose levels,
wherein: '
R! and R? are each independently selected from the group consisting of
hydrogen and lower alkyl;
10 RYis selected from the group consisting of hydrogen and lower alkyl;
alis an integer from 1 to 2;

is selected from the grou;; consisting of
A 1 S0
(Rs) . .
L%
(R,
S e
Sees ool
e X
<R5
e X %
N 2

(Rf')c

s’

wherein b is an 1nteger from 0 to 4, and wherein ¢ is an integer from O fo

15
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(R5) b- (R5) b

10

15

(R5) b

each R® is independently selected from the group consisting of halogen,
lower alkyl and nitro;
provided that when

= © |
is O " or
(R%)
O
s I
™
Q ,thenais 1,

wherein lower alky! refers to a carbon chain composition of 1-4 carbon

atoms.

2. A compound of formula (1)

R0 Rt
(CH ) ———-—I{I-—"——Nf
23 i N2
o Ry

or a pharmaceutically acceptable salt thereof for use in the treatment of
any disorder characterised by non-nomal lipid levels,

. whereir:
R' and R? are each independently selected from the group consisting of

hydrogen and lower alkyl;
RYis selected from the group consisting of hydrogen and lower alkyl;

a is an integer from 1 to 2;

is selected from the group consisting of
S = o . I 0
Ry | (RO e
= e
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and wherein b.is an integer fromO to 4; and wherein c is an integer
fromO to 5 2; . each R5 is independently selected fromthe group
consi sting of hal ogen, |ower alkyl and nitro; (R5)c 0 0, then ais
1, 10wherein | ower alkyl refers to a carbon chain conposition of 1-4
carbon atons. 3. The conpound or pharmaceutically acceptable salt
thereof for use as in Caim1 or 2, wherein: 15Rl and R2 are each

I ndependently sel ecte RﬁﬁOﬁ]the group consisting of hydrogen and

| ower al kyl; R4 is selegted fromthe group consis%bn of hydrogen and

e

| ower alkyl; a is m1t052; fromthe
§—-(R)b
O H

group consi st(ipﬁgJ
O

1

(R%:,

o O
s v =
0 . O and

wherein b.is an integer from 0 to 4; and wherein ¢ Is an integer from 0 to
5 2
each R is independently selected from the group consisting of halogen,

~°
P
is O oF -

(R%). A

10 wherein lower alkyl refers to a carbon chain composition of 1-4 carbon

lower alkyl and nitro;

provided that when

,thenais 1,
atoms.

3. The compound or pharmaceutically acceptable salt thereof for use as in Claim 1
or 2, wherein:
15 R and R? are each independently selected from the group consisting of
hydrogen and lower alkyl;
R*is selected from the group consisting of hydrogen and lower alkyl;

ais an integer from 1 to 2;
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(R5)e (R5)b (R5)b o (R5)c (R5)b 5)b 00 (R5)e wherein b is an integer
fromO-to 2; and wherein c is an integer fromO to 1; each RS

i s independently selected fromthe group consisting of hal ogen, |ower
al kyl and nitro; 10provided that when (R5)0 ,then ais 1. 4.The
conpound or a pharmaceutically acceptable salt thereof for use as in
Claim 3, wherein: R1 and R2 are each independently sel ected
fromthe group consisting of hydrogen and |ower alkyl; R4 is selected
fromthe group consj \g of hydrogen and |lower alkyl; a is an
integer from1l to 2 R5) b

‘is selected from the group consisting of

O
TN | ’ @o

R

(RS jS:[ >-§_ (Rf’)r@[ j};
_ (RS
sve >0

(RS)C

e

wherein b is an integer from 0 to 2 and wherein ¢ is an integer from 0 to

1:
each R® is independently selected from the group consisting of halogen,
lower alkyl and nitro;

o -
s 1
(R
3 /
10 provided that when is O

or
(R)e
29
(R%)s
O Jthenais 1.
4, The compound of a pharmaceutically acceptable salt thereof for use as in Claim

3, wherein:
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(R5)b r0\ 2 7 (R5)e 0/ and _ wherein b is an integer _
fromO to 2; and wherein c is 0; 10each R5 is independently selected
fromthe group consisting of hal ogen, |ower alkyl and nitro;

provi ded t hat when

R' and R? are each independently selected from the group consisting of

hydrogen and lowsr alkyl;
R*is selected from the group consisting of hydrogen and lower alkyl;

a is an integer from 1 to 2;

5 is selected from the group consisting of
5 ol ° ' i SO '
Ry | (R 5
AN =g

(R%),

O - - Q
.~ NN
e o ' A N O and
. O
(R% -
oW

wherein b is an integer from 0 to 2; and wherein cis Q;
10 each R®is independently selecled from the group consisting of halogen,
lower alkyl and nitro;

\ o
(R®)y ; §-—
/
provided that when is 0

5. The compound or a pharmaceutically acceptable salt thereof for use as in Claim

thenais 1.

18 4, wherein:
R! and R? are each independently selected from the group consisting of
hydrogen and lower alkyl;
R* is selected from the group consisting of hydrogen and methy!;

ais aninteger from 1 to 2;
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0O (R5) 1sO, then ais 1. 5.The conpound or a pharmaceutically
acceptabl e salt thereof for use as in Caim15 4, wherein: R1
and R2 are each independently selected fromthe group consisting of
hydrogen and | ower alkyl; R4 i-s selected fromthe group consisting of
hydrogen and nethyl; a is an integer froml to 2; is selected from
t he group consisting of 2-(2,3-di hydrobenzo[ 1, 41di oxi nyl),

2- (benzo[ 1, 3] di oxol y 2- (3, 4-di hydro-21-1- benzo[ 1, 4] cli oxepinyl),
2- (2, 3-di hydr o- benz 4] clioxinyl), 2-(6-chloro-2, 3-

di hydr o- benzo[ 1, 4j d iyl ),

2-(6-fl -2, 3-di hygr.4’ ;
> (510 o 2. 5 di hydr 0. E"E%ﬁ‘ﬁ“’*ﬁﬁ'ﬁ“ﬁﬁ??‘g b o ﬁﬁégﬂi BBYdro-
ityrio-akbl y1)

di hydr o- benzopenzltRidigrinyi.)2 W@@L‘&iﬁ@#@y ek

2-(7-nitro-2,
U e e
chl oro- 2, 3- di ﬁ'}ﬂtﬂtﬂr@-mﬂ;‘l@()’[ 4]dicednyl o Ri(Byffuore 2;3( éihparorer2oBt, d]diwcdwb) 2-

315 o cuo S A GO s el i)

2- (2, 3-di hydr @hmmmpzl,.e}oh}{ﬂymZe(Ba;bimy-lb)enan[d JSldioxolyl), 2-(7-nitro-2,3-

< 2. (5 4 o nghrReRe R CABAD, 27 Ry S IR oRAESY B s

phar maceut i ca¢hkyr0a2‘.ae:tﬂ'u)abdaé)e@abﬂfl.Q]tilemgl) - 2-(6-bumeo-283-dihydicai m 5,

oroup consi st Pz ob AR L B G ARnIoRS B REBHGRo er28l ROk Bgro-
from the dfoup3cimsirebiengoldi4itipdinglde?(2adimmeirdpbphip6iR,3-b](d]diotiegpand

fromlto 2; is @ﬂ m%gn%g,?rg]é{a;%@ﬂoup consi sting of

2- (benzo[ 1, 3]d 0X0 ydr o- benzo[ 1, 41di oxi nyl ),

2- (2, 3-di hydr o- benzo[ 1, 41di oxi nyl - (6-chl oro- 2, 3-

di hydr o- benzo[ 1, 41di oxi nyl ),

2-(7-ch|oro-2,3-d 15 -t (O

et hy1- 2, 3- di hydr 6. ‘gnéz)%F‘%r X‘?‘%L‘oxu Ayl ), gg)(!i é*ﬂ'%‘b"%%" “Bengall didioxepinyd,
benzo[ 1, 4] di dke¢mgli§ 1and

2- (6, 7-di chl or o- 2, 3-di hydro-benzo[ 1, 4] di oxi nyl). 7. The conpound for
use as in Caim1l or 2, wherein the compound of fornula (1) -

sel ected flPof-t heTge@ggIRQ@Wg.qrta pigrofaceutically acceptable salt ther eor for use as in Claim
(25)-(-) - N- (6 GakRsig- 2, 3-di hydro-

R' and R? are each independently selected from the group consisting of
hydrogen and methyl;

R? is selected from the group consisting of hydrogen and methyl;
20 ais an integer from 1 to 2;

is selected from the group consisting of 2-(benzo[1,3]dioxoly), 2-(2,3-

dihydro-benzo[1,4]dioxinyt}, 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(7-chloro-2,3-dihydro-berizo[1 ,4]dio>f;inyl), 2-(7-
methyl-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-bromo-2,3-dihydro-

25 benzo[1 ,4]d'ioxiny!) and 2-(6,7-dichloro-2,3-dihydro-benzof1,4]dioxinyl).

7. The compound for use as in Claim 1 or 2, wherein the compound of formula (I} is
selected from the group consisting of {28)-(-)-N-(8-chloro-2,3-dihydro-
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benzo[ 1, 4] di oxi n-2-yl met hyl ) - sul fam de; and pharmaceutically
acceptabl e salts thereof. 8. A conmpound selected fromthe group
consisting of (2S)-(-)-N-(6-chloro- 5

233- di hydr o- benzo[ 114j di oxi n-2-yl met hyl ) - sul fam de; and
pharmaceutically acceptable salts thereof for use in the treatnent of
any di sorder characterised by el evated glucose levels. 9. A corrpound

230 hyar o RO SO e by Py b Sl Eooplle ca

phar maceut i cahérgoficcept abl e salts thereof for use in the treatment of
any di sorder characterised by non-normal lipid |evels. 10. The
compound for use as in Caim1, wherein the glucose related disorder

is 15 sel ect gd frﬂ@&'ﬂﬁ)tﬁﬁ%&@@ﬁ‘bﬁm@%r@ﬁp @ér%\rs%@d;fgiyppﬁﬁ (ﬁec‘frﬁér%-

and Type Il diabetes mellitus. he conpound for use as in

daim2, wherel-fihydie-benzofl fldiogind- W@Wﬂ@u!fa@lds%aaétp@arma@aﬁucn&y

group consi siicaghiaf %'aﬁyfﬂé?é f1oF B5¢ GEhbdRARYS of @Sé

chol est er ol ee%s © ) Ocorrpound of faornﬁ: aa?’P Wensad
or a phar mcbuﬁ@étﬂwla@%@)‘ﬁaﬁlﬁe salt thereof for use in the
treatnment of 25 any disorder characterised by el evated gl ucose

|l evels. 13. A corrgound of formul a (Ilé OCH30 ,, M2 0 ..-%------ "''N
---S%H 0 0. compolad weiaslnd tam| the geaaprcaisisting af (23 )HekWd6-dhbro-

:J;S gl ijnl tec t Q%a&ﬁ?d}% B¥nz8[W 4RI ONARENGHRLAG R SR PR AeLHR!
acceptable salts thereof for use in the treatment of any disorder characterised

by non-nommal lipid levels,

10.  The compound for use as in Claim 1, wherein the glucose related disorder is
16 selected from the group consisting of elevated glucose levels and Type |
diabetes mellitus.

11.  The compound for use as in Claim 2, wherein the lipid related disorder is selected

from the group consisting of elevated triglyceride levels and low HDL
20 cholesterol levels.

12. A compound of formula (1)
OCH,

o : (1)
or a pharmaceutically acceptable salt thereof for use in the treatment of
25 any disorder characterisad by elevated glucose levels.



13. A compound of formula (1)
OCHj,

O (n
or a pharmaceutically acceptable salt thereof for use in the treatment of any
5 disorder characterised by non-normat lipid levels.
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