; e3e7 4Tp&6T @v 28 JAN 2003 2 Ot~ 2d0 ( ~L~ ~2. NOVEL NAPHTHYLSULFONI C
ACI DS AND RELATED COVPOUNDS AS G LUCOSE UPTAKE AGONI STS 5 BACRBRANBZB08R THE
. INyENTIChIé l Field of the Invention The present inventi GP}ePHtas>t o

yret hods, YWA&HMee8uti cal conpositions, and WO 01112591 10 PEE/UHVE80%0
conmpounds for enhancing insulin-dependent glucose uptake. The conpounds of
the invention activate the insulin receptor kinase, |leading to an increased
sensitivity to insulin and an increase in glucose uptake. The invention

relates in pagtigul i s, f e

treat ment of E}E{?ms%‘%ﬁmkgg’wgiémp &E@%ﬁ%%ﬁ%ﬁ@%?égt ment of
Typc 11 di abetes. (b) Descr Iy the many functions
performed by peptide and pr%?gl“g@ﬁgrsnﬂlﬁgzhﬁ? ée(%%@mgm is the ability to
“interact with receptors wish high specificity. The insulin receptor is
present on virtually all cells and at high cohcentrations on the cells for
the Iiver,Bak&EEQ S tHE RRGENTIQNse ti ssue. Stinulation of the insulin
‘"recept@r with insulin is an essential elenent in carbohydrate mnetabolism
and storage. Diabetics either lack sufficient endogenous secretion of the

i nsulin hqaponerielydRht InntiBave an insulin receptor-nediated signaling

pathway that is resistant to endogenous or exogenous insulin (Type Il, or
non-i nsul i n- dethmmerdllmtleB rdatleis tot msthoddl, PDMaceMypbcdripaditebetaed i s t he
nost conmon form of betes, cti out 5% of .individuals_.in the
dust 11 &l PTG [o5Rerm e st SeRa B ENEse FRifGh ThA CORPATRS ShRs1 ve

tissues suglerionfdcHOhte t%ﬁllsﬁﬁﬁl'ecgﬂgpkﬁla&nﬁa ﬂ& t@ém&,ﬁaséd@?élnﬁ f_o

resi stance (l-laring and Mehnert, Di abeto oglla 36:176-1 Haring et
al ., Dbahensiloging, arGficSagpin g}lu&ké%tﬁké I9@4pventidh eclates irspaatiadartothenselbf n i n
Type |1 diabetes is conplex and likely nmultifactori al but appears to be
caused by ! ﬁc?rﬁﬁﬁﬁ‘?déd“@ﬁh%ﬂs for H‘r?ltf%ﬁ“?’ﬁgﬁh‘i“ﬂa‘}se‘ﬁ’élb{’l’ﬂcrg ¥Cqiha, 2t‘j‘F’ucose
transport | mpai rnment of the insulin

recept or éﬁg&sgmhgdgq efe?%zglméﬁf gg’fngi]?ﬂg?tﬁe pat hogenesis of this signaling
defect. Insulin re5|stance is also found in many non-di abetic individuals,
and may be an under|ying _*@00002* 28 JAN 2003 V4' O 01112s91 -

PCTI US00/ 28909 @e%ﬂpupeg’f&faé@é &ft in the devel oprrent of the disease

Conaenfi ng e RSP PR Affiohy ek py BRSSOl RpBRGRT oy "0

separ at e sHbubélisin 6O iability e RlterhWQvit@Bdpt&Rhvidh, mgm@lpehmmydﬂﬁbtmmﬂn 5 B
chains. The [3 subunits contain a tyrosine kinase activity and the ATP

bi ndi ng sireesptormR@résasin virtuatde pti oells asldaach:gh@pe@hnbytlmstmpthgsuhcfwﬂhat| on of

key tyrosine r es | its, cytoplasm r osi ne . ki.na

aut ophos pHbry %’Fl g‘ﬂ B eéq?ﬂq'%cl\épcfSSt“S%ﬁbglé‘Hﬁ]éH?“ 8§$}\e\}?st‘§/‘"6?cegﬁ’émlhsul in
receptor. jRQgirAdLARIRIBACIYIRR] iARathRrhieZRRaldMemAGLI Ysthgd receptor kinase
resulting in a phosphorylation cascade involving intracellular signaling
prot ei2s. 10 AtDmbetentithehéack saffecidnit nndcgdnqnhaccrranmt ofjihc ansublip pomamhes t o

treat nent e |l diabetes. Insuli cur.rent used .as a treatnent,
but is di s@&?ﬁﬁ) Jusgang ‘GerCEinO‘rﬁ}%‘{]a‘E‘gs‘SPﬁlB’@t WY RIS BTSN 195 ext r eme

pot ency I egibl&Rus dF ekéenblil [r%hfix??l‘)%edf!%§ ﬁon—ﬁ‘lshhﬁlagﬁerﬁ@}{ted}?detég%l'ltqg

anal ogs of insulin have been descri , hone wth a nolecul ar wei ght bel ow
about 5000NDRIINM))s Typt Hidisbeaed is the most Sonenopepir O€ diabltes;, affectirgr sbobt Skio o
sites on th 5)5? subunjt of the insulin receptor have shown enhancenent
of the act‘P Mfﬁl injtRg idustrighzed atioasdptlgpe UKW&U@% ragjor ingulm-igpponRiNEY | 271

%813 %@s(s& sjsg)gﬁ)ash W@lﬁtﬁ !c;jcle .ﬁle Qﬁa”%n RleQRAY R+ Bﬁgncae?@a“ %%y of

Kohans ave reported ©O

pol ycatl oriehrspg Aieberblogia g@m%a@um@y&adnn ek QﬁtDlalbbltTol%Oa |3|7tSu #:®914mhance
insulin action gKohanskl, . Biol. Chem, 4 20984-91 (1989); u et al.

Bi ocheni st34(128%30The @siptange ta gguljn inThxped! @emtwwomm@dﬂlkylyact on the

cytopl asm Cul‘ﬁ'f@c?c?na]q)ut appears]c to be caused by an impaired signal from the insulin receptor to

the glucose transport system and to glycogen synthase. Impairment of the insulin
30 receptor kinase has been implicated in the pathogenesis of this signaling defect. Insulin

resistance is also found in many non-diabetic individuals, and may be an underlying
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the insulin receptor. In addition, certain non-peptide conponents have been °
found to enhance the agoni st properties of peptide hornones, 28 JAN2003
appear to act directly on the insulin receptor kinase. For instance, the
ability WO 64I28%0l i di nedi ones, such as pioglitazone, to 2FCEAHANEE09

adi pocyte differentiation has been described (Kletzien, et al., Ml.

Phar naacol ., 41:393 (1992)). These thiazolidi nedi ones represent a cl ass of
potential anti-diabetic conmpounds that gnhance the response of target
tissues to insulin (Kobayashi, Di abetesy 41:476 (1992)). The

t hi azol i di nedi ones act at an unknown site downstream fromthe insulin
recept or ktiskekfc faowr dothndtvdiapaen odtheatiieassf (ReavemqDittbaes, 35ul 393- redGept or

ki nase. Ot her 30 anti-diabetic agents currently in use include both insulin
secret agoéh%%g)l-such as the sul fonylureas) and bi guani des (such as

f i h i nhi_bit_ i I ut . T : WO
o1 1901 bty oS BGEYs 4P Rn SRRt A nd i R etoR AR The, 05 e
activati nge@b{?ebngfts bPRME kihaPile tsw.hﬁmitg%sisﬂn% SERRS Rlenfav&: shdded i dhgegvery. -

A variety of “polyanionic sulfonic aci envatwes I ncluding suramn, azo

dyes and pedhaiRITROPROBIMIE cBhRikNOESinckikAAe adti¥ityairdll haveTPepfigssiall i shed
as potential 5 therapeutics for a variety of disease indications. Suramn,

descri bed Tiha ingdin re¢eptar ipadtiveted foyrintopheipiionyationhefkepdprosmetresidiasahyits

resear ched essel, J. Chem Ed. . . 585 1961 ):. Dressel, Chem Ed. ,
39: 320 ( f@g%%s!’“? PR ’flﬁéﬁﬂaﬂggm- * aé%OP&@Sliwr&)ﬁPﬂ%r%ﬁEHHrsd ﬁq{&}*gsequem
anti prot O%Qrﬂzity HMohe iXBRR Edeyror] ’lthe%foplﬂg oﬂ@étﬁ{d Qel1iass @R abiNH FSSE%BP

reverse transcriptase 1n certain avian and ‘nmurine retroviruses ( ercq,
Cancer Lekireiss res8ltihgio a(pha&hayylathdri casgede @tvolting intGeekulaesigRAGiglidtdinsl 984) ) .
Large_nunbers of compounds relating to suramn exist. Mdst of the suramn
anal o§@ whi ch H¥wscsabiherese hmagd pRyaasplogical apPERACheNiotreatmgnt fnbxnedhal ity

on each ayl e BRGNS 1ol A% LRdLEALEe PRl BALYARE NG SHIAT | anal 0gs
gi 09 tprof and an

have anti-angiogenic, antip erative activity, -wra? activity

(CGagl i ar dibeghjedted anfBEGRE: thOIRMoteRh adqiutey barefid Litrhtidd of dd28B)hobprkas et
al ., Cancer ~ Res., 55 5161 (1995), han et al., Antiviral Chem, 2:215

(1991 )) sevxralpepbde afalogshdringilishaphbdenldssdribedi monzovitts 2 enlecdarermeigbscr i bed
i th t It | nt i nhi bi t. US.4132730, US 4129591,
U8 415000 Peltucbert 5000 DR R TR A v oA S FERAS 41 8 e 878 SHER DB

o7 ol 18 PSRRIl IRy bhad SR Pentidhochln: 8P g iy af fiafih ISR

suram n anredepgs (Mbledat @l 0y o h@nGn. PEEIR3 151938626 (1 996 );0Casusefenl/ | Biothen.
treatment of hyperglycem a or diabetes. SUWARY OF THE | NVENTI ON 2S Thi s
i nvent i on Biaphyisy Best Eammunp RAP a3t 2. Eobpaskil endatherorpyieirepertedripht hal ene

| foni i.d d .at.ed d i.ch ke .i
el o ¢ o EHEY P BRITeal GHE SR ot e Rere Pl e B a uth BRE S B R
met hods f qer&nesanse, glmgpmewtzei@om—wg%\%w&rw. BassrANAr Maceut i cal
conposi tions and conpounds. 30 28 JAN 2003 01112591 - PCT/LS00/21) 909

4 In 2be B9pddt }-10Hi 89 1)nVkest ipeptides appareslysdt on thphotopesnici liadse donpas pf | ons
conpri si nggh(ljég a pharmaceutically acceptable carrier and (ii) as an active
i ngr edi ent™® 53‘%%(95?1‘8"0f formulal: RBRZ R \N-B\ (2)x | ~~~

ok o), A L 5 o 00t Lt 1
-C(O OR, -agbfisiNRéPErties & fIpfiBé homS{re},, HuRAone epipesraarapl dirautlysdn the tiesdhlin
receptor kinase. For instance, the ability of thiazolidinediones, such as pioglitazone, to
25  enhance adipocyte differentiation has been described (Kletzien, et al., Mol. Pharmacol.,
41:393 (1992)). These thiazolidinediones represent a class of potential anti-diabetic
compounds that enhance the response of target tissues to insulin (Kobayashi, Diabetes,
41:476 (1992)). The thiazolidinediones act at an unknown site downstream from the
insulin receptor itself and do not have a direct effect on the insulin receptor kinase. Other

30  anti-diabetic agents currently in use include both insulin secretagogues (such as the

sulfonylureas) and biguanides (such as metformin) that inhibit hepatic glucose output. To



het eroaryl, heterocyclyl, substituted heterocyclyl, aryl (lower)alkyl,
substituted 10 aryl (1 ower)al kyl, heteroaryl (I ov~er)al kyl, subs28 JANe‘Zﬂ03
hetser oaryl (| ower)al kyl, or lower alkenyl, or R and R toget her with the
conj oi ni WY Hi2PYgen are C3-C9 heteroaryl, C3-CS heterocyel§T/U WZOBQ))th R
and R2 are oxygen and together with the conjoining nitrogen form ng -NQOz,
R3 is a substituent on the Bring and is -SOzORb, -C(O OR6, -SO NR'z,
~C(ONR6, or 15 tetrazolyl; each linker, -W- between the naphthyl and
phenyl intersects the Aring on the nar}ht hyl and is, independently,
-C(ONR -, -NRC(O-, -C(O0O, -0C(O-, -CHCH, -NR CHZ-, -CH2NR -,

-NR C( O Npate, nori\Rpt]'(d@)sﬁbs;aneﬁG(d@)lﬁ\l‘één-mimiNIﬂ)tS@Z'@ating eBeNR insulm@@m(1E} O |

-SO, NR - N{f S2-, -0sQz- 0 or -Sz0O, each R4 and RS is, independently,
hydr ogen, ingPig Fecepionbeyerelided discRYATY- aryl . substituted aryl,

aryl (1 ower)al k h ryI,

het er oaryl , he%‘e‘r’%%?%@%ﬂ?}aﬁdﬁo@c stcﬂvé%ﬂé%f ﬂgl:ﬁ gi ar y%%nb\%ore al kyl ,

het er OCyClaxyd ;elaed)sdmpw:ﬂdaﬂa%emﬁ:ryﬁﬂemh andrhabvovern atdkdnied agpotemdt R6 and R
i s, independently, hydrogen or |ower alkyl, 28 JAN 2003 WD U1/ 12591

PCTI USUUI ﬁ@myguefa%ﬁ@r maﬁl@y Of ‘ﬁﬂé@ﬁ%ﬁ@éﬁt‘%ﬁ Snsﬁmlag@%cnb@@m 19a1| ki a

substitut ed lﬁlﬂ Hic §c1!§¥ha’t rgeﬂ\évr?sweh) {e%earchelé r'estslé )FF%W' &llo L kyl,
e St I

substi t ut ggly eroaryl, oaryl eroar y1 (1 ower ut ed
het er oar y (deqyvemeadek YA Chbﬁt@d onyzdoyh 96@}1 bsﬁasttuéragelhﬂ,t &e0ay &h mhthellnqm&
al kenyl, vitro, halo, cyano, -OR, -SR, -C(O)R, -OC(OR, -C(OOR,

- NR92 C( O)iNRarzUprONROZ(l:( I@)R’ rec&nﬂrsozms beescbemr?bed asay lelzltordp rewReSOr R, each

R [ nde endent | en | ower al k i tut | 0 |, aryl,
Subst | ¢ ut BERETYIARE HLoeRBL g and Y e erwitaes Brogieye Cancer LEherS &Y

het er ry Y S t e el yl,
et o 50 YoV Lo SuhsEL 0% PEISHIO R ChHIEE) O ol A

aryl (1 owerg sriylin exé@stchoz! df shessuremminiantleps e/hlclhgxaselbsén tdperrbd heaciukipdd v i s,
i ndependently, 0, 1, 2 or 3, and R is aryl, substituted aryl, heteroaryl,
or subst i Buifetc asd dnesaieyality ppeachiar!inpg: Pre‘fqﬁléStpéﬁﬁl’éﬁlc%?eéh%@oé’aélt@ﬂ‘ém soner

m xtur ur% r?&r%ﬁ%é rghggﬁnéctfangt%%ee%lfc %t%&r%‘%ﬁ% @9&' yanﬁ&%ﬁ%%?g&nﬁ@ t

thereof Seco ron pr oVi "mul ati ng

the ki naseG@gna:eretryzl.ptaﬁc#aﬁchmwhémphm&nbm4pomummm&m&acw Qariche
insulin receptor, or the kinase portion thereof, with a conpound of the
firstlaspdes, 67 116l £199N.EMiebanre! al-ndrviraibben., 2¢ 19U PP ED efptnupdes of aliat e t he

e S S g SR L SORE bR T "
activati ompbitdrf USRS Y7130, USASPIII, DY 410684 1, WSO S| D 4051176).
Additionally, there are a number of azo dye patents (DE 19521589, US 3716368, DE
2216592, FR 1578556) which disclose polysulfonated naphthalene azo compounds.
20 However, none of the suramin analogs or azo dyes have been suggested to be useful in

the treatment of hyperglycemia or diabetes.
SUMMARY OF THE INVENTION

25 This invention is directed to pharmaceutical compositions comprising
naphthalene sulfonic acids and related compounds which enhance glucose uptake into
cells, to the naphthalene sulfonic acids and related compounds, and to methods for
enhancing glucose uptake in mammals using these pharmaceutical compositions and
compounds.

30



contacting the insulin receptor, or the kinase portion thereof, with a
conmpound of the first 25 aspect of this invention, in an anpbur28 dANf2003Ent
towactivate the insulin receptor or enhance insulin's activation of the
Lnsul i n We®®pdtr. Enhancenent of insulin's ability to actPeEatlES09/290% ecept or
in a mmual my be effected by adm ni stering the conpound of the first
aspect of this invention to the manmal. 30 In a fourth aspect, the
Fnvention provides the use of a conpoung of the first aspect of this
invention in a nmethod of stinulating thé uptake of glucose into cells which
28 JAN 2003 WD 01/17?s91 6 PCT/ U500/ 20909 display the insulin receptor. This
met hod of sti nuloatiasgect,hbisipvakondt dgbued sephanmacamichiscomposhiods spl ay t he
insulin receptor conprlses contacting the cells in the presence of insulin
with a colssuisiedt) 2 Hearmaeatticalyaceertible Frger iy pHAN AH I EnesBIgAL 2

suffici ent rrtlc()mg(]t1 pyor%tu«?a .he uptake of glucose into the cells. The uptake of
gl ucose i it Ps mammal may be effected by adm nistering the
conmpound of the fi rst gspect of thﬁs inveption to the mammal . O her aspects ’
of the invention are diyvected to t e\uﬁe’of a conpound of the first aspect
of this invention mthE\I tment of hyperglycem a, type | diabetes) or

type Il | O diabetes i nmal , suc s a human. These net hods of
treatnment all conprise m\r stering a therapeutl cally
effective anount of t

nmpo! the fifs wthis invention to
the manmal . Optional | ﬁ%s I eat rrent(’acﬂ§ 3{1 conpri se

Lc
adm nistering insulin to V? manmmal(2),15 Anot her aspect of the invention is
directed to conpounds of “tor mul a |, where: each R' and RS is,
i ndependent |y, hydrogen, alkyl, R'-sg ggﬁggqted al kyl, aryl, R'-substituted
aryl, aryl (lower)al kyl, R11- substitute aryI(Iomer)aIkyI R'-substituted
heteroarywhmheteroaryl, het er oaryl (| ower) al kyl , substltuted R'-substituted
heteroaryl(lomer)alk het erocyclyl, R substi t ut ed het erocycl yl, or | ower

o kv VBham hevindapenismin Srugen Atk s s sabgntutemaw

bstituted al h het
SUbeti ot od nettbIRSLEIIOK, SE ORI R TR STORER, batdShE! %%ééet%ed-sg .
O R12 . Radbsti R
S 5 Sophergaryt, Hed &%%goz‘%?;“zdn‘a@é?ﬁ% A OB AU Robstin P

i ndepblhdent ly, arm(umg)@mu hmerroaaﬂ(dywer)@‘hblstsub&jnécﬂ h@mdfﬁ(lkvbc)aleyDE
substituted aryl, tergar ﬂsub het.er |,

heteroaryl (| O\A%?")eé @‘ﬁ‘ﬁ gl sf’%( Bt E—:‘?‘f”e tﬁi‘égw‘(m&%ﬂ% ‘éfr%f” argdterocycl yl |
substituted heg &%E%ﬁ'% ¢, AL ORI LIV arl RIHDBK) SdH 8 together with the
aryl (I ower) al kyl ovided t hat I's napht hyl, s 0, and each -Wr- is

-C(ONR - or mjﬁﬁ@gmtrbgmnfo(nn)ngrﬂ@z,not - SQZOH; and (i) if R or RRis

-C(0)NRaRS, then R 3 is neither aryl nor 30 substitufed @ryl
Phar maceuR; ta SubHHPEY ioni tha 8 BRspRY & ﬁ@zQRphgﬁgﬂ%uﬁgzﬂ}F Qéﬁgat?lr e 28
JAN 2p503 , - teg%ﬁ{p’ rcTr USOOr zooo~

each linker -WY- between the naphthyl and phenyl intersects the A ring on the naphthyl
and is, independently, -C(O)NR’-, -NR'C(0)-, -C(0)0O-, -OC(0)-, -CH=CH-,
-NR'CH,-, -CH,NR’-, -NR'C(O)NR’-, -NR’C(0)O-, -OC(O)NR’-, -NR’SO,0-,
-OSO,NR’-, -OC(0)0-, -SO,NR’-, -NR’S0O,-, -080,-,

20 or -SO,0-,

each R* and R’ is, independently, hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
aryl(lower)alkyl, substituted aryl(lower)alkyl, substituted heteroaryl, heteroaryl,
heteroaryl(lower)alkyl, substituted heteroaryl(lower)alkyl, heterocyclyl,
substituted heterocyclyl, or lower alkenyl,

25  eachR®and R’ is, independently, hydrogen or lower alkyl,



7 carrier and these conpounds of the invention as active ingredients are
provided in still another aspect of the invention. BRI EF DESCR&IJANNG THE
DRAW NGS ure 1 shows the effect of a conpound of the .
corrpound 3”!:1{1% Jclonbl nation with insulin on blood gl ucose Iplg\?éﬁ% 09(p)db/ db
mcc. Figure 2 shows the effect of another conpound of the invention,
conpound 10, in 10 conbination with insulin on blood glucose levels in
db/db mce. Figure 3 shows the effect of conpound 8 on 3T3 H R cells.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON 15 (a) Definitions and General

a0 oear b EOn SR EF P B e e ORGHIEDP BB, Lover sl Kyl
as in "l ower v\é’y(l] (i(r)afl@ylosﬂl&\fmte@%@}'( wer)awylsﬁtﬁ}éﬁ%ﬁﬂe{@’& n%'l {Per eroaryl

"het eroaryl (|1 ower) al neans a ower “al kyl "
i ncl udes such hnme;hrﬁéo%r)mtynwhbst&ndayhc;tenoaqm('rl@pg/rbalkﬂr bayniopycb_ut yl,
i sobutyl, sec-but tert-butyl, pentyl, hexyl, cyclopenty

cycl opr opy! met FHHSY‘%%'P%W@EWW d?w‘?:ry%!lliedlﬁbﬁwoﬁﬁﬁ Ryfyang, -Q% r%'rc(é)l)&gyl s are
preferyed. A S@@gﬁs}}@u ﬁlquy ROT. C(é tyﬁl @l@g?e} S@égcyls b§° an al kyl

or | ovwer al kyl pettiv | ¢h i

tri-substitut ecB@gNR?z,a)rnmzég@ Buch as aryl, 25 substltut ed aryl
het eroaryl, nitro, cyano, halo -OR, -SR, -CCR -OC(O R -C(OOR -NRz

2SO, OR - &RbARS is,-istyrirdentlyNRSDoRen, - O@RRIky  onubstiNREGRo wahelkil, aabh R i s,

i ndependent |y, ower ubstityted | o aryI

R -substitut ed® ‘%9 “‘gcﬁ%’?’érfﬁéerr%“y ﬁ‘é‘?%’ﬁ%%ﬁ@‘i ?rPBRXL%eéﬁrRWWWC%@Lt i t ut ed

aryl (1 ower ) al kilpsiBiehattdaRuBbNEhkKY ﬁa@ro‘e?aﬂ Sibslifuted RAERE mﬁnt ly,

hydr oxy, hal o, | ower al kyloxXy, cyano; 30 thio, nitro, |ower al

hal o-1®wer al kyﬂyj(lmexazdkyioor suﬂsstuttdm@uloalebylksl or substituted 28 JAN 2003
WO 01/1291 8 CTI ~' S00/ 2D90~) | ower al kyl s which are substituted wth one
to three B#hhi aRRsinigr H’tgss@é‘l"éé@‘ed fromthe group consisting of cyano,

halo, 1o LIy t phn or hydroxy are particularly
preferre\él\@QP er?r%iuﬁgp ’réglﬁ I %eans a |l ower alkyl substituted with

one to thRr&s 5ryfnaduestgu&umsyl ﬂé\tférdaii)lf o Jubsiftuied @etoatyled by such radicals as
-CF,, -CH2CF, and -CHzCA 3. "Aryl", as in "aryl", "aryloxy", and

"aryl (I omept)Qﬂaldy jin therfeem@f a singlt si§rcoioniey @M PWMOAKICABIAMITS hydr ocar bon
cont aj

in to 20 r|n carb V|ng a singlering (e.g., phenyl),
or t §1 g%P}éargl %L('at}% 475w Sag”e fﬂgﬂf’grregﬁ to 3 condensed rings (e.g.,
In a second aspect, the invention provides a method of stimulating the kinase
activity of the insulin receptor comprising contacting the insulin receptor, or the kinase

portion thereof, with a compound of the first aspect of this invention, in an amount

20  sufficient to stimulate the kinase activity of the insulin receptor.

In a third aspect, this invention provides a method of activating the insulin
receptor or enhancing the activation of the insulin receptor by insulin comprising
contacting the insulin receptor, or the kinase portion thereof, with a compound of the first

25  aspect of this invention, in an amount sufficient to activate the insulin receptor or
enhance insulin’s activation of the insulin receptor. Enhancement of insulin’s ability to
activate its receptor in a mammal may be effected by administering the compound of the

first aspect of this invention to the mammal.

30 In a fourth aspect, the invention provides the use of a compound of the first

aspect of this invention in a method of stimulating the uptake of glucose into cells which



naphthyl), or two or nore aromatic rings, preferably 2 to 3 aromatic rings,
which are 10 linked by a single bond (e.g., biphenyl). The ary28 JAN 2003
preferably C6-Cl6 and even nore preferably, C6 to C, 4. A "substituted aryl"
Ls an aryb madidal which is substituted, nultiply or singP§gl/UsR¥HWIY noi ety
such as an al kyl, R -substituted al kyl, halo, cyano, vitro, -SR, -OR -COR,
-OCOR, -SzOR, -0SO R -SM2NR~, -NRSO2R, -COOR, -NR2, -CONRz, or 1 ~ ~
*NRCOR, where each R is, independently, hydrogen, |ower alkyl,

R -substituted | ower alkyl, aryl, R - suﬁosti tuted aryl, heteroaryl,

het eroaryl (I ower) al kyl, aryI (1 ower)al kyl, or R -substituted

aryl (1 owediyplrkyte iandlreractptﬁa‘ Thss, mtthdepﬁmimnmr;g thy dpteky of Bhicose intoweslls

al kyl oxy, . vitro, lower alkyl, halo-lower alkyl, or amno. .A
subst | tut%wg?‘yﬁp% © B 5eiop 1 CERPTIT<S PP HAEH RGNS BRI DerBEESGRRE D any

combi ”at'.ﬂgulﬂf fth% r?rrgjo%ﬁh%flﬂe%ﬁdasﬁ&t 3PQ s‘%nv{?{ﬁ%ﬁgﬁﬁg'a}ﬁouﬂf’ ¥iflent fHhe
substituted aryl i1s no-, di-, or stl ute speC|a preterred
subst i t uediirsulee the GptaBé bf gllﬁxeﬁkeaﬁt)bhh@feﬁlslWptzﬁdf:l@ﬂglud&@é ot @wmad kyl, hal o,
cyano, thin, vitro, anmno, |ower alkyloxy, droxy. The radicals -SOzO?,
_SQZNRz, mamaRr! mayde-atiade, bwaeﬂgrlelsmrmgthﬂﬂ@rrwgeng/ @fthr:é‘\x@rasawﬂf thigre al so
especi al lﬁ rteferr{ed substl tuents of substituted aryls on the conpounds of
t he preset IR owa% "Heteroaryl ", as in heteroaryl and

het eroaryl (|1 ower)al kyl, nmeans a radical derived froman aromatic
hydrocarbon containing 5 to 14 ring atons, | to 5 of which are hetero atons
chosen, i ndepefthenaspects afahe Myve@joroare Breertitoithe hssdgs: qmmmyldldf the tshdensed

A LT e
i ndolyl azol yl,
B S i b e ol

PCT/ USO0/ 69 0Padimifistexrinisd thetiipestidatly effeaivy lamonmyofitby e chnpoundef the firkr ee
subst ~tuents such as an al kyl, R -substituted alkyl, halo, cyano, nitro,
- SR - OR, aspegtRl thxm@ntws@zm mam@ﬁpuors@,vs\me,methFe%@erealmay Nre,

or R(I]§ ach R is independently hydrogen, |ower al kyI ,
R’ substl?(UP%réfs \?B?ls el”l?ylmsuéfrn)}? theﬁ‘a@wggti tuted aryl. heteroaryl,
het er oaryl (| ower)al kyl, aryl (l ower)al kyl, or R -substituted
aryl (I ower) al kyl and each R is, i ndependent |y, hydroxy, halo, |ower
al kylléxy, cyandépothiai mpenmfdhe Inoeetiorails Idj;lsc;temml aniroweds af foyinulady whaieno. | n

addi tion, adj ac ubst ~t yent s he het e | may optionally
t oget her ?%Bry{%aamﬁ 11‘ ‘$ PERL; B‘!A]JOWF‘E&] rsi“ggiﬂl 1%/yeldaré'ﬁbsti tuents on
the Substkt'tgu%gnnee% awh(hw& e IQVq{x’t%ﬁ’uted@ljlyRiowLeQWylakkyslu%(t%ute@yano 10

th|o nitro, |ower al | o-1ower alk o- 1 ower “al kyl, or am no
"I -1 et er ohstedoghyl, hmomyaa, lfeaadmargll(lod\er)n}\ketj stﬂbsﬂmtai"lR'aﬂsubhatlled cyclic
hydr ocar bon cont ai nin to 5 of which are het ero atons

chosen, |Fﬁi@|@éﬁd|@?n‘t’?r9‘%kf/‘r 6WWCY@V‘ 3% elbstpvsweé%rqcfycwl rRjdover Ykenyl; each
te”ﬁigydf f'%gﬂ%é enddil éPgﬂ%%ﬂ%ﬁ&{%&'agx,pahmfguﬂgtn ted aﬁ{yee bR eferred. 15

A "substitute teroc omone | t uents,
pref erabl b{etsmbﬁ_,tl i Retk? 04151, |Hel@o@laly&| Japstituted haui@epctlpm@deradukaﬂyl &b halgyano,
vitro, -SR - COR, - OCCR, -SO-OR,  -OSZR, . -SOZNR , -NRSO R - COOR,

-NR2, - COMRnRO, &R'-z Nﬁ@&% CIME % - QRLPIRY, r@(o)ﬂﬂdep@ﬁdengKQ)NRydr ogen, | ower

| k | 6] { | 1z b dz & iy,
ﬁet gr oar yTX\?II9 %d)ilgl E@F'@zgryTS{? %r’)i@?@f ”Sgr St ?{%F %Cd‘% and R'%s,
ary1(| oweindepéidennthy@asdinRowep alkyﬂgﬁd%ﬁﬂﬁ&ﬂbl;v)ér Jmephr asy, su’B@ﬂxtQted' BYEr

al kyl oxy, cyano, thio, vitro, |ower alkyl, halo-lower alkyl, or am no.
Pref et edhsg@gt)tliasubmtgtedrheecremblsﬁicttemaed(lmctrarlbxiymbyhtumtI ude | over al kyl ,

hal o-1 owey al k a cyano, thj am no, | ower alkyl ox dr oxy. 25
"Aryl (I 0 ?yréaa?égl MW?féaﬁhg e‘IeER%F‘YL\ISREFI““P%dd‘?eé%{PC et %yrk?éma ed with an
aryl, r v 1€ I ) an

aryl (I omeagtglﬁ&%iﬂ léﬁ%éﬁ yb@%\}lﬁa %Egﬁ}tagkﬁrgen él%t%lf ?}t{%gnétﬂg %hht‘ﬁﬁ’aggyl
portion orCANRA} knyNIpﬁr(Ol)on of the radical, or both.

" Het eroarﬁ_ﬁ(l ower) al means radiccal whjch ~s substituted

with a 30thsat @rzoarfw gl(laé)}éfwl(ﬁhgl BhSmQﬁl O)MR Fsu%@fl iR Utsggither aryl nor
ot or oy T {1eGUEE &Y Phafli88 cofBodils20alRe 8 IR ical HbREHE 20 O°

het eroaryl portion or the aI kyI portion of the radical, or both



A "l ower al kyl oxy" neans an -OR radical, where Ris a |ower alkyl. "Lower
al kenyl " neans any branched or unbranched unsaturated C--C, gr28uJAN 2003 ng
t he nunber of carbon atons specified, or up to 10 carbon [ .0
Limtati O BW®PHe nunmber of carbon atons is speci fi ed,; angEﬂE§Wk%”@’or nor e
doubl e bonds in the group. Lower alkenyl is exenplified by ethenyl,
propenyl, butenyl, pentenvl, and hexenyl, in their vanous isoneric forns,
where the unsaturated bonds) can be | ocated anywhere in the group. 10
"Hal 0" means brono, iodo, fluoro, or chloro. A "non-interfering
substituent” nmeans a substiiuent which, when present on a given_ conpound,
does not SABSE A 1heFq spreRaundagiethe inveRtREYaRaskvS mBrasiienta arsanTeyidad #r stldesi r ed
bi oactivit f ound). such as the ability of the compound to

stinul ate ﬁ%ﬂer&ﬂ§§§9gg?p¥? V"bf the insulin receptor, to activate the
insulin receptor, or to stimulate the uptake 15 of glucose into cells

di splaying the insulin receptor. The presence of the non-interfering

" subst i t uemRISHFIMESCREITIRt OF gt BIRAWBYG®ct the bioactivity of the conpound
by norg than about 30% Preferably, the non-interfering substituent
decreases the bioactivity of the conpound by | ess than about 10% Most
preferably, -t ngifRe1sAbGE IRrelfaer SURSHIbURIGE HORR cRGbn AGFASARE o P

bi oactivity of the conpound to any detectabl e degree.” However, the 20

ef fect of combiqarieseviteanoflintdneblomhgluadse tdvelsiimgbAbbsicct uent on t he conpound
need not be neutral For instance, the non-interfering substituent may
optionally increase a particular bioactivity of the conpound. Suitable
non-interfering td j FIN)! -

Subst it ed al Bup-TE gy aoe e lsProtBhe n iRy BPine LGS bompBiblouin o o
i ndepe¢ndenrbhipinakipt bageRsulinieslodd Kyibose veBUbabidbubied. | ower al kyl . 25 A
"pharmaceutically acceptable salt”™ may be any salt derived from an

i norganic or organic acid or an inorganic or organi c base. The terns

"pharmaceuti cald.y acceptahl e .ani on” refers t ani.on of such acid

addi tion salts}%¥H8’§§$W§ 65&@%&3& FW8§F{§O%§E%Eﬁ§6FISCation" refers to a
cation fornmed by addition of a base. The salt and/or the anion or canon are
chosen not to be biologically or otherw se undesirable. 30 "Stereoi soners”
are conpoUdBAIHEY DAERIPREON e THEJWYIAETION coval ent bonds and differ in

t he riLative di sposition of their atonms in space. 28 JAN 2003 WO

01/ 12$91 PCT/ USOQ' 20909 11 "Inner salts" or "Zwitterions" can be forned by
transferring a fImkQshshneMhBa) pankexyl group onto the lone pair of

el ectrons of the nitrogen atomin the am no group. A " "therapeutically

ef fecti ve anourtAlkylBamssn t'diky!” arbalkyloxgi], aleansb e, askmaviasing hedrocarbgh ani nal
for treating a disease, is sufficient to_eL;ect such treat nment kﬁp 5 the

di sease " TRUEW;HYych By be fi@gimpipehegs orgyHics eaQ¥eh kY nahivallo VA des: (1)
preventi ngytie . di e d Ng Lph edi.sposed
o the. di SbaRaoREPAZEe, " OMOEOHELE T b RaTBRL I P nlERke 8 R P!

di sea8e, (The terahi‘loivet iRyl heclddes8ademoieti€s as mdthEstthRl isdpBopidyploppiybotyl, or 10
(3) relieving synptons of the disease, i.e.. causing regression of the

di sease. THOUW] ssadatlderiborys rrapdoiexyl, aidepepedpyetoprep methlsvciohexyl,
receptor, ne h topl asm c_tyrosine kinase domain of the insulin
receptor. Ofﬁgaégl%( g?g%%lg&'“l%rsﬁ l%w?{aaynk gﬁ'arf(ﬁrg\%ﬁq”egiar se" enpl oyed to describe

processes of prepastitugd Bylt besuesnaeh bwephiky s aA\waall i lowaf fk\, to
anal agous processes or processes | ~ known in the art for the preparation

of anal ogaespeetvyphourideh isticathrpoundd-, &F thi-Ribst ek witheamoGtyrpendi asianis
present invention provides pharnaceuti cal

Igﬁ{)g %t iogﬁ'ssa ?tgqte,d %I’yl}}pe(taeroaryl, nitro, cyano, halo, —OR, -SR, —COR, ~OC(O)R,
—C(O)OR, ~NR,, -SO,0R, -OSO,R, -SO,NR,, -NRSO,R, ~CONR,, or -NRCOR, where
each R is, independently, hydrogen, lower alkyl, R'-substituted lower alkyl, aryl,
R’-substituted aryl, heteroaryl, heteroaryl(lower)alkyl, R'-substituted aryl(lower)alkyl, or
aryl(lower)alkyl and each R’ is, independently, hydroxy, halo, lower alkyloxy, cyano,

30  thio, nitro, lower alkyl, halo-lower alkyl, or amino. Substituted alkyls or substituted



conprises (i) a pharmaceutically acceptable carrier 20 and (ii) as an
active ingredient, a conpound of formula |: R3 R R \N~ B ~Z)28 JAN 2003\ ~
~ WY- (CRez) v- Rlo ] ~ cz)/ ~Z)x Formula | where: R and Rz are,

i ndepend®@ 01258y dr ogen, al kyl, substituted al kyl, aryl, PEBESOP209%88 ar yl,
25 -C(OR', -C(OC4, -CCONR R5, -S(OzR', -S(0O zZOR', heteroaryl,
substituted heteroaryl, heterocyclyl, substituted heterocyclyl,

aryl (I ower)al kyl, substituted aryl (I ovveg)al kyl, heteroaryl (I ower)al kyl,
substituted heteroaryl (| ower)al kyl, or 28 JAN 2003 1 WO 01/12591

PCT/ i1 1S00; 20909 12 | ower al kenyl, or R and Rz together with the conjoining
ni trogen hver @kySwihet erecabyitute@,wiGSohetoethoryd] th¢ sulstitueatshseReted fiwnRthear e
oxygen and together with the con~oimg nitrogen formng -NOz, R is a
subst i t ueBtOUBRORFEING of CyRyoaR of o wesapikaxy, thigy @}@Remmose&m;vzw e[ O) | ~r R62z
or 5 tetré%_gj:m%ﬂ Hg?er#ldnker -Wr- between the nhaphthyl and phenyl intersects

the Arin enapthyl and is, independently, -C(ONR -, -NRC(O) -,
-C(O O, -0C(O0The tereMRalb-loweNRk FZmeans@HoNRr alkyt N sG{UNRith one NMRhfeO) O,
OC(O)NR'- -NR SC20-, -OSOZNR -, -0C(0)0-, -S02NR -, -NR SO2-, -0OSQz-, 10

or - Sz O halegevpR andigifirtber @‘CnﬂMCfeﬁﬂebtd%Wﬂﬂlf?dlchlyéﬁ ogBn ; CHL &Ky andsGHsEChut ed

al kyl, aryl, supst,ituted r,yl we | kyl bstitute
aryl (I ovver)al k liSU?)gflatrﬁt ed7 %lgf( Q? an)l e éfr)"“&r‘/y mednsam%lcal derived

het er oar Wr(;h%rérﬁbt'ﬁyﬂxydr%bﬁid édhttﬁﬂlrheﬁ wﬂﬁﬁﬁé Ebﬁ\éﬁwﬂsl%hvm%%ﬂgihcﬂﬁé yl,

substituted heterocyclyl, or |ower alkenyl, 1"~ each
[ ndependeﬁig yphehyldragen oomdromd@lsk@tmgg@cdfemly 310 3 noejresdiemigdsye.g.,

SUbSCit Et BRPPIA)) (1 610 BPRRPOmG BPEE BEE 4061 810 Ao ar
Cubst (L ut SRR Sl bo e, SpHERT, e ORE P RURL2 2L oy VEHERRY S8
C(O)R9 Biferf¥N Q) RO.C,;. C(O) ORS, -NR92, -C(O NR9z, -NROC(O)R9, -OSOzR9,

-SOzOR9, -SOZNR9z, or -NR~-SOzR9, each R9 is, independently, hydrogen, |ower

al kyl, substi t &t stbstiyed amf kiglan aaylwadwghwbtcmraﬁwuaﬁgﬁl mwép@rcmam?

substituted, het Seodidh as Aty PR XLAL MR YA hdlo, eyano, nitro, -SR, -OR, ~COR,
—OCOR, -SO,0R, -0SO,R, -SO,NR,, -NRSO,R, -COOR, -NR,, ~CONR,, or

15 "—-NRCOR, where each R is, independently, hydrogen, lower alkyl, R’-substituted lower
alkyl, aryl, R'-substituted aryl, heteroaryl, heteroaryl(lower)alkyl, aryl(lower)alkyl, or
R’-substituted aryl(lower)alkyl and each R’ is, independently hydroxy, halo, lower
alkyloxy, cyano, thio, nitro, lower alkyl, halo-lower alkyl, or amino. A substituted aryl
may be substituted from one to seven times with any combination of the radicals listed

20  above. Preferably, however, the substituted aryl is mono-, di-, or tri-substituted.
Especially preferred substituents on a substituted aryl are lower alkyl, halo-lower alkyl,
halo, cyano, thio, nitro, amino, lower alkyloxy, or hydroxy. The radicals -SO,0R,
-SO,NR,, -COOR, and -CONR,, where R is hydrogen or lower alkyl, are also especially
preferred substituents of substituted aryls on the compounds of the present invention.

25 “Heteroaryl”, as in heteroaryl and heteroaryl(lower)alkyl, means a radical derived
from an aromatic hydrocarbon containing 5 to 14 ring atoms, 1 to 5 of which are hetero
atoms chosen, independently, from N, O, or S, and includes monocyclic, condensed
heterocyclic, and condensed carbocyclic and heterocyclic aromatic rings (e.g., thienyl,
furyl, pyrrolyl, pyrimidinyl, isoxazolyl, oxazolyl, indolyl, isobenzofuranyl, purinyl,

30  isoquinolyl, pteridinyl, imidazolyl, pyridyl, pyrazolyl, pyrazinyl, quinolyl, etc.).



substituted heteroaryl (I ower)al kyl, heterocyclyl, substituted heterocyclyl,
2~ aryl (lower)al kyl, or substituted aryl (lower)alkyl, R is ar28JAN 2003
substituted aryl, heteroaryl, or substituted heteroaryl each Zis a
non-int eWPAFIRYIsubstituent, and each x and v is, |ndepen%ﬂpﬁ‘§?/’”@9 1, 2 or
3, optionally in the formof a single stereoisoner or m xture of

stereoi soners, 30 or a pharmaceutically acceptable salt thereof. The |eft
binker is witten as -YW sinply in ordgr to point out its directionality.
28 JAN 2003 , WD U1/1291 13 _PCT/ USU0/ 20909 Thi s pharnmaceutical conposition
is useful for stinulating the uptake of glucose into cells of a mammal or
for treating aAfahsalut@hhadésensdensydtage stoohomstohype sgispoenissuch ype |

di abetes, or type |11 diabetes. 5 Another aspect of the invention is

?L\Iﬂgg;ﬁgeﬁgld{cm}f}g?ﬁym N bﬁ?u‘t}@np,szl\éi@f:'?{ @&glcfﬁ ks 1SE{I)?)'ZO;{ubstl tuted
ﬁre%”ero:;ﬂ Cﬁ&er%/ Nrf;{soi%r;gf@p@t e\?’%}%ryég?@%w??iﬁsfgp 'hemblRt‘ﬁt ed

et e;l()a.‘f‘§‘i reRo Tt ARk B eéds:svfl%@f ﬁéfé#g%g}%aei}ﬁfﬂglrk |
| over 51 Kb PRGNy Bl BUSPSDARIL AP Pl SRS MR AT - 21 1

substi t utggd ebéaﬁ RS gairnmépenlasw 03HYdxy, hﬁl%ef%)ilk(yld%\_oeéx)a%b kitlo, n&tH S8 drut ed
het eroaryl (1 ower)al kyl', heterocyclyl, substituted heterocyclyl, |ower

al kenyl , aiktlr mlohabo, allqyacprm,mmmrsadém 2any 1@ Q)R] subBTUeNR oz, the C( O) OR'
-NR ' NR '~
“NR soJmterc%raE@aéae% onglly ta%ﬂ?‘w fgrwcfs v ?lﬁalgﬁ%%vnfﬁwu%oér%@%ﬁed | ower

al kyl ;&g&ﬁ&&ﬁ@gn }Q%E%tﬁu@fllheté? i ,r&n@%tukth sxbwemg%%f&%no,

substltu eteroaryl et eroary rowe stitute

het erl@ar ythid, aitey, Jalds wlky| Hetl@toesrcdiyyl, h:SUbGWbrtalk}Gdoﬂ'E&ﬁlﬁbocycl yl,

aryl (1 ower)al kyl or substituted aryl (| ovver)al kyl; with the rovi so that if
R is napht hy! Heferpeyaly]” apqgns acadicahiderived frepoymiiphag, cysie loidoyearbanhen (i) z

s not - SGrEkb:n88d, G kholdofS, (0% £ bichQye SUOUNMED LR, Rechgng! et

aryl nor ate he” ‘compounds

conpoundsfréh N, @ gelsaMdnoc Ficréms (B2 Retrélwdrofurahg?&zbmﬁopxmzﬂx Forrml a ll
28 JAN 2003 WO 01/12591 . PCT/ USO@’/ 20909 14 where each R rough R, RS,

R, v, Z, pipsaidingnelcy aregprefessdpr evi ously defined for 5 10 15

15 A “substituted heterocyclyl” may have from one to three substituents, preferably
substituents like an alkyl, R’-substituted alkyl, halo, cyano, nitro, -SR, -OR, -COR,
-OOCR, -SO,0R, -OSO,R,

-SO,NR,, -NRSO.R, -COOR, -NR,, - CO\IRv, or -NRCOR,
where each R is, independently, hydrogen, lower alkyl, R'-substituted alkyl, aryl,

20  R’-substituted aryl, heteroaryl, heteroaryl(lower)alkyl, aryl(lower)alkyl, or R’-substituted
aryl(lower)alkyl and each R’ is, independently hydroxy, halo, lower alkyloxy, cyano,
thio, nitro, lower alkyl, halo-lower alkyl, or amino. Preferred substituents on a
substituted heterocyclyl include lower alkyl, halo-lower alkyl, halo, cyano, thio, amino,
lower alkyloxy, or hydroxy.

25 “Aryl(lowerjalkyl” means a lower alkyl radical which is substituted with an aryl,
as previously defined. A “substituted aryl(lower)alkyl” means an aryl(lower)alkyl radical
having one to three substituents on the aryl portion or the alkyl portion of the radical, or
both.

“Heteroaryl(lower)alkyl” means a lower alkyl radical which 1s substituted with a

30  heteroaryl, as previously defined. A “substituted heteroaryl(lower)aryl” means a



conpounds of formula |, optionally in the formof single stereoi sonmers or
m xtures of stereoisoners, or pharmaceutically acceptabl e sal t28 UAN 2003 R
of ¢he conpounds of fornula I-11 are preferably aryl or substituted aryl.
The aryl YR O¥dB¥ituted aryl is preferably naphthyl or suB§TiUS0e/2epeo
naphthyl. Alternatively, the aryl or substituted aryl may be phenyl or

substituted phenyl. In an alternative preferred enbodinent, R is a
ket eroaryl or substituted heteroaryl. FT{) instance, R may be quinolyl. In
a conpound of forrmula 1 or Il, if vis 17 2, or 3, then, preferably, each

R8 is, independently, hydrogen, |ower alkyl, substituted |ower alkyl.

nitro, hall-@;eroayrai(ipwcrm] ra@%havi@@@ﬁ&@; thr@GLEStRO¢nts @ O GRGroarNRyrfion
-C(O NR9, , (E( SQzOR~, -SQZNR92, or -NROSO R, where R9

is hydr ogéﬁ”?ﬁ" al %W‘%‘P R r?chc‘ﬁa?ftli’%)&l arly preferred embodi nents, R8 is

hydrogen, | over , aAwé&W B ALK raa Pt Lere Bl Q1o 2T 0, T over

al kyl oxy, thio, oMe al gen. In the

conpounds of fotlrae alkeapd mebns ¥n¥ Srd@wa‘d&rrallabmnaeerdmnseﬁlxﬁ&rd Q-€f, b gl
conpounds of formula |I are corrpounds of 20 formula I11: Ra Rz R~ R3 \' / \' N
1 ~ ~\5(Z)havingshe pyynbengf carbczn(azanas @@cme(dzngxv Z)Ocaronralmas Ifinp | 28itgnsr e each
substi t uent

d | d
For mul a1 Ot PRGOS Pr B BN EP B PSR Es. of
St e eoi SOrgp g, 10w PRALIACS WA BECRBMAN EnAl bivchfiebenbny Egrpci al  y

pref erred conpounds of Tornula are conpounds ‘of formula 1V 28 JAN
2003 ~N O}tdléxiyZSEillthtxmﬁxcmsnsdﬁnefW ﬁanﬂs, whefre )he uns@uratef Bprd(sz yah eolonateia 1V
PCT/ USOOlZOQUZlﬁRS BJ A (Z)x where each substituent R, RZ, R, -W-, Z and
X is i ndepé¥ith {9 Ue¥TOHRd as for formula I, optlonally in the form of

si ngl ge pstereoi saq_lng SQh Srgré,tngr%%o {]uc%e(g (pﬂoggrrers or pharmaceutically
acceptable salts ereot eferab eac non-interfering substituent Z in
t he conpounds of ‘anﬁ-rfuéﬁerling dulbstxtuent” means a substituent which, when present on a

given compound, does not substantially decrease or otherwise inhibit a particular, desired

bioactivity of the compound, such as the ability of the compound to stimulate the kinase

activity of the insulin receptor, to activate the insulin receptor, or to stimulate the uptake

15  of glucose into cells displaying the insulin receptor. The presence of the non-interfering
substituent should not detrimentally affect the bioactivity of the compound by more than
about 30% Preferably, the non-interfering substituent decreases the bioactivity of the
compound by less than about 10%. Most preferably, the non-interfering substituent does
not decrease the bioactivity of the compound to any detectable degree. However, the

20  effect of the presence of the non-interfering substituent on the compound need not be
neutral For instance, the non-interfering substituent may optionally increase a particular
bioactivity of the compound. Suitable non-interfering substituents include, but are not
limited to, alkyl. substituted alkyl, cyano, halo, nitro, -SR, -OR, and -NR,, where each R
is, independently, hydrogen, lower alkyl, or substituted lower alkyl.

25 A “pharmaceutically acceptable salt” may be any salt derived from an inorganic
or organic acid or an inorganic or organic base. The term “pharmaceutically acceptable
anion” refers to the anion of such acid addition salts. The term “pharmaceutically
acceptable cation” refers to a cation formed by addition of a base. The salt and/or the
anion or cation are chosen not to be biologically or otherwise undesirable.

30 “Stereoisomers” are compounds that have the same sequence of covalent bonds

and differ in the relative disposition of their atoms in space.



10 111, and IV is, independently, alkyl, substituted al kyl, cyano, hal o,
nitro, -SR", -OR', or -NR "z, where each R' is, independent |28 JAN2093n,

| ower al kyl, or substituted |ower alkyl. Preferably each i al kyl ,
hal o-1 ov\é‘%lo WAL | ower al kyl oxy, cyano, hal o, thio, ani n%c,f/ﬁ?(io?z@?&’or
hydroxy. In preferred conpounds of the fornmulas 1-1V, each x is 0 or 1. In
the nost preferred conpounds, each x is 0. In preferred conpounds of
formula I, Il, Ill, and IV, R is alkyljj substituted al kyl, 15 aryl,
substituted aryl, -C(OR4, -CCOOR'", -C(ONR R5, -S(O2R, -S(O zORa,
heteroaryl, aryl (lower)al kyl, substituted aryl (lower)alkyl, o

het er oar yl (| ower}%f RIS &h ‘P%ﬂeflgnfnféi"(?@gﬁ”@ij b StResieringA Prol\ﬂfé{ro’ﬁ’rtéFerabl Y,

R is - Y - s F | . In a
preferr ed(% OS%I{%% H@F%?ehlgh? H@gﬁf‘?’gﬁ?""gf{é‘? r_‘?ﬁgeggl?r%g%t S \gﬁg?%&nﬁ'a -1V
20 is -SQZA ~6 mtiheRPANGSERy cfftttive @hRuAE haaatndsunfwiible wiwsention, R is
-SO-OH. In an alternative preferred enbodi nent, R3 is instead -C(O ORDb,
- C( O) NR62 admiristeredzp py pnim@b foritresgtinge disedre, 1payilipient ©(afjecksuchriregtraentiped
corrpou?ds1 f formula I-1V, each R" and RS is, independently, 25 hydrogen,
al kyl , " R NUBStFut ed al kyl, aryl, R'-substituted aryl, aryl(lower)alkyl .
R'-substi tut ed ‘gryhahowerlealdor: of3 disslsti 4 Mbmthaglictiqaryl . heteroaryl,
het er oaryl (|1 ower)al kyl, substituted R'-heteroaryl (I ower)al kyl,
het er ocycl(y} preRntmghist ditaaseffomatcenoimygdh y imanonal lvdwelr mal e pyé¢dispased & dach R
~s, i ndependent 3/ ryl, 28 JAN 2003 /12591 | b PCTI USO0/ 20909
substituted ar A‘,ea%ﬂwp?ess‘lf’ég?‘i ec*@?%ﬁ’célo{\@lsf’ 2y SFEPOMH ¥ hEeEGar yi |
het er oar yl; : S: Rt |, lower alkenyl, vitro,
hal o, cyar%), m&ﬁﬁ%ﬁﬁgg}ékgse ’ 1%5555%;{%95_ }@}%;b%%gpwq OOR z, -NR"' 2,
-C(O NR ' 43) reNBVInEEhRodhs of e0REaze, 1. SENSRg regre SQINK th diseise: NR 2SOzR Z and
each R~z and R is, independently, hydrogen, lower 5 alkyl, substituted
| ower al kyl, arlhe “keapsportion E@r%fiwﬁwéﬁr@ﬁbtartpq InsylifhEACER!QE. dpeams s oar yI |
het eroaryl (| ower).al kyl . substi tut ed. het eroaryl (| ower)al kyl, heterocyclyl,
Cubst 11 ut &9 TUREIE LI o SR e SE ROt ) Tt o
aryl (1 ower) al kKythe dxBrekdion tiara midfee kfi®sh s@POMAIRyEd td @dsBtibéisroceds¥s ofR i S
| ower al kyl, R'-substituted |ower alkyl, aryl, R'-substituted aryl,
aryl {1 owerprepastion ¢¥thesepmaptounds eftthd O1vantydn(retpeto)amklegpus processes or processes
het er oaryl (| ower ) al k or_heteroaryl .and RS is hydrogen or |ower alkyl.
Pr ef e?ﬁbl Q‘?‘Oé\'gdﬂ uﬁar?%* R ERREAHPD 12D 2logQUs | COMBO RIS ot t ut ed aryl, | ower
al kyl, R S-substituted | ower al kyl, heteroaryl, vitro, halo, cyano, ani no,
thio, -OR2, -C(OR ", -CC(OR 2z, -CCOOR z, -C(ONR 3z, or -NR zC(OR 3,
each R z dhil R Gompqunidnaiehireatduyicallommgiions Tbeveof al kyl , R S-substitut ed
| ower al kyl, arégl , R S?g;?f“ tuted 15 argll. r%gleroarél , . .
het er oar yI (1 owe?JaIREAL OF Hie\Areseaiiay saaioR providss pRaEnacgied! copggsitions which
aryl (1 owner ; ' ' ntly, halo, thio, amno, vitro,
cyano, hy r@‘ﬁék? %ﬁﬁé&agﬁﬁ%lugcﬁlgjl %?f%%gpﬁf’%; , or lower alkyloxy. In
pr ef eR0ed andr{jipasmisacdie ingradidna al congound bf forranld If V, each -W- |inker is,
i ndependently, -C(ONR “y -NR C(O) -, -SOZNR -, 20 -NR SOz-, or
-NR C(ONR -. In one erFi)di ment , ea&{-WW- linker is -SO-NR - or

N

[ X
B
= l N
Dx || A—YW _A—WY—(CR®%),—R"°
(P,
(Z)x
Formula I

where:
R' and R? are, independently, hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
25 -C(O)R?, -C(O)OR", -C(O)NR'R’, -S(O),R", -S(0),OR", heteroaryl, substituted
heteroaryl, heterocyclyl, substituted heterocyclyl, aryl(lower)alkyl, substituted

aryl(lower)alkyl, heteroaryl(lower)alkyl, substituted heteroaryl(lower)alkyl, or



-NR SOGZ-. In another enbodinent, each -W- linker is -NRCONR-. In one
particularly preferred enbodi nent, each -WY- |inker ~s, inde2hJdaNi2003
-C(ONR'- or -NR C(O-. Compounds of formula I-1V where each -W- linker is .
-C( O NR WO4HA2¥hst preferred. 25 In conpounds of fornul asPETINVHE R is
preferably hydr ogen. Conpounds of formula I-1V in which the -W- |inkers
are identical are preferred. This is especially true of conpounds of
formula I'll and 1V I n conpounds of forr]L}Ia 1l and 1V, it is also preferred
that the R substituents be identical t0 each other and the naphthyl or
substituted naphthyl groups to which the R3 radicals are attached al so be
30 identical t®veachenttherR' aAdiR tegetiret with t}hmnmem;ncnstmgezn areQ4iG,ed. For
instance, in a compound of fornula IV, e -C(OOH and tile other

R may be -sozbﬂeroarybs? fantetsaeey ol m?%gﬂbfnﬁé%r/%en\/%@@é tqg;eﬂt%%@ahas of

formula I, II, r Sifagy nore than one preferred substituent
are espeC| al | yc%-l &P gnltdo"eﬁ?mziﬁléﬁrrgébdhd conprises nore preferred

substi t ueRt & 4 (udRitaers 66 ardA3 e@aRAL s, SOJER’, tOEYOR s tSCHRFQUIdONRYoef erred
over the second. For instance, compounds of fornula 1V conprising preferred

radical s for tﬁ@ﬂmbﬂstltuents 5 (Z2)x, R, R2, and -WY- are preferred over
d f,.f f t h
cubbt it uHedih Y oo RE ity Da Jor?ﬁe&?g%?fﬁ%% U5 b B0e g8 M PO o
| ud B\ Z F |
T ool gy g A0 OO 0D o

R'-substituted MRWHZ ,aCHLI(JRby\BﬂRZ(t(IQoNWR WQ@@)(D-l,JL©d((a)NR’( | DU kyl,
het er oaryl (| owerg ﬁ{% -subst it uted 15 het er oaryl (| ovver)al kyl,

het er ocycl yl , @ t| @G(@WheS@ﬂ&Byc’rNR Shet-&¥2ryl, or R'-substituted
het erQpr yl; § i ndependently, aryl, R S—substl tuted aryl, | ower
al kyl ;" R S—sub El ed | oner al kyI heteroaryl vitro, halo, cyano, am no,

thio, -ORessh Rd%@){wls indepéddeM R hydrog e‘ﬁé}%%sgbstﬂ&@@)am@'l 3!12)'1 SubstNRI€H(1O R';

20 each Rz and R' is, |nde endently dr ogen, | ower
R S-substitut edryﬂ(mmmr)aﬁdykwhbstamy:ﬂ arﬂ(lSmu)laBM tsubaduadyﬂetermybhciaro;«M

neferoary1 (1 one) S o SASEATLL SR S et
cyano, hydr oxy QMR h%ke'f(yéycgfl, drQB&ker Qllk@{}lfl(,)xy;
15  eachR®and R’ is, independently, hydrogen or lower alkyl,
each R® is, independently, hydrogen, lower alkyl, substituted lower alky!,
aryl(lower)alkyl, substituted aryl(lower)alkyl, substituted heteroaryl, heteroaryl,
heteroaryl(lower)alkyl, substituted heteroary](lowq)alkyl, heterocyclyl,
substituted heterocyclyl, Jower alkenyl, nitro, halo, cyano, -OR’, -SR?, -C(O)R’,
20 -OC(O)R’, -C(0)OR’, -NR’,, -C(O)NR’,, -NR’C(O)R’, -OSO,R’, -SO,0R’,
-SO,NR?,, or -NR’SO,R’,
each R’ is, independently, hydrogen, lower alkyl, substituted lower alkyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, heteroaryl(lower)alkyl,
substituted heteroaryl(lower)alkyl, heterocyclyl, substituted heterocyclyl,
25 aryl(lower)alkyl, or substituted aryl(lower)alkyl,
R' is aryl, substituted aryl, heteroaryl, or substituted heteroaryl,
each Z is a non-interfering substituent, and
each x and v is, independently, 0, 1, 2 or 3,
optionally in the form of a single stereoisomer or mixture of stereoisomers,
30  or a pharmaceutically acceptable salt thereof.

The left linker is written as -Y'W- simply in order to point out its directionality.



28 JAN 2003 WD 01/1291 - PCT/ USO0/2U909 1g where Z is |ower alkyl,

hal o-1 ower al kyl, |ower alkyloxy, cyano, halo, thio, amino, ni28$ANGR003
hydroxy; and . x is 0, 1, or 2, optionally in the form of

st er eoi S¥AEIE28E ni xtures of stereoi somers, 5 or pharmace ﬁfﬂ@gp Vi
acceptable salts thereof. ~. 1 particularly preferred group of conpounds are
those of formula V, where: x is zero; R is hydrogen; 10 R3 is -S03H, and R
ts R'-substituted phenyl where each R' ji3s i ndependently |ower alKkyl,

R S-substituted Iomer al kyl, 1 ower alkyloxy, cyano, halo, thio, am no,

am do, nitro or Frox Clher preferred gg ound of %;rnul ﬂ{glnclude
conpounds of f GrsBhaMgreutial QEMpPsifiap 515 wxm ﬁlnﬁt eptaks phgldcase R N

a;i{?’ Rgr Wﬁ o‘ﬂm}esr%?gln%ﬁhﬁ ’fgﬂr%%H% z{ h%%&?%}a)?ﬁ:* d$€ té’ }snix(chlgs}@HQ% }JCEI%

het er oar ytypk 0ueibtas, oy bype R disbbgbi tuted , 20 het er oar yl (I ower) al kyl ,
het erocyclyl, R'-substituted heterocyclyl, heteroaryl, or R'-substi tuted
het eroaryl; each R' is, i ndependent ly, aryl, R S-substi tut ed aryl, |ower

?Ihik)C/)I 5 R S- sub&%}ut ed I 0 ﬁveXnd het%reéo?tgl &f%}’hﬁi’%zo mfl\lg(‘??f(rf)) aRm no,
28 JAN 209&}1 RV IiiIsla%l; erI%GI(Iy magle%Uﬁlkw Iea&IbsRmtecﬁMylF?aryl s,

|ndependently, hydr ogen, " | ower R s-substituted | ower aIkyI aryl,
R S- subst Rt 'wtubstitatey bryl, Iﬁerléhomr);xlkylhlé?enbanylle@laqwlféowaﬂ)adwl RYrsybgtitotedr ) al ky!

R S-s I I
Chi o, ambeteiot deiAHhEGaRa U eDalat supyien R | BEPea Eal)s wher e Z
is | ower ﬁh@éIcycI ako-sheggﬁntealh%vé{ocycm%r RIeY LNyl EXAMO! ishthipenbility, ami no,

nitro,
10 aryI substituted aryl, alkyl, substituted alkyl, aryl(lower)alkyl, substituted

aryl(lower)alkyl, substituted heteroaryl, heteroaryl, heteroaryl(lower)alkyl, substituted
heteroaryl(lower)alkyl, heterocyclyl, substituted heterocyclyl, .Iower alkenyl, nitro, halo,
cyano, -OR', -SR", -C(O)R ", -OC(O)R"?, -C(O)OR", -NR",, -C(O)NR",,
-NR"C(O)R", -OSO,R", -SO,0R"? -SO,NR",, or -NR"SO,R"*; and each R'? and R" s,

15  independently, hydrogen, lower alkyl, substituted lower alkyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heteroaryl(lower)alkyl, substituted
heteroaryl(lower)alkyl, heterocyclyl, substituted heterocyclyl, aryl(lower)alkyl, or
substituted aryl(lower)alkyl; with the proviso that if R' is naphthyl, v is 0, and each
-WY-is -C(O)NR’- or -NR’C(0)-, then (i) Z is not -SO,0H; and (ii) if R' or R? is

20 -C(O)NR'R’, then R" is neither aryl nor substituted aryl.

Preferably, the compounds of formula I are compounds of formula II:

Formula 11



optionally in the formof single stereoisomers or mxtures of

stereoi soners, | 0 or pharnmaceutically acceptable salts therec28 JAN 2003
Al trernative preferred conpounds of formula | include conpounds of formula
= |1~ RWONU/IEFAM N OR3 tL)x R N OO Fornula VII 15 wherRCT/HSN/20900x R3 R~

is alkyl, R'-substituted alkyl, aryl, R'-substituted aryl,

aryl (1l ower)al kyl, R'-substituted aryl (|l ower)al kyl, heteroaryl (|l ower)al kyl,

R'-substituted het eroaryl (I ovver)al kyl , Aft erocyclyl, R'-substituted

het erocycl yl, heteroaryl, or “substitlited het eroaryl; 20 each R' is,

i ndependently, aryl, R S—substl tuted aryl, lower alkyl, R S-substituted

| ower al kwhgarehetbd?damohgh Rj’ tRsoR”’h‘a,IZ), WEYaami x ama XBQ)re\tlbnnsdb, def@Rd'for - C(O R Z,
-OC(OR z, - R’ 28 JAN 2003V\O

u1112591 Gommvmdmﬁsm%b weoﬁwnpthe fqr@ s %‘b@ﬁ‘@@’ﬁ?'ﬁ?s R UK EEEPT Power

al kyl , I stituted aryl, heteroaryl,

heteroary 'I%g\%g)%e%]kilgh&r%%t ah aﬁcﬁ%%‘e gaRrS%f:??E'g)-q'substi tuted

aryl (I ower)al kyl; each R'" is, independently) hydrogen, |ower alkyl,

R S-substituted I ower al kyl, heteroaryl, heteroaryl (I ower)al kyl

aryl (15ower ) al k' ofgthe Rompgwrisisof forneda élﬂyflr(: peaerel atlaky) oy RSBt [aryl. The

| ndependent) ¥ sIehBied P R ST ) A‘fsem;ag?'eﬁiy{wf’éxy,
cyano, hajgy of mﬂlnuﬁéﬂ &?1 m4 bl BheR R Y@ N ed @Myﬂ@n X §l%m4tw§|§1?efe199& ionall'y

in the formof single ereodi sonmer's or m xtures 0f stereolso
phar maceug¢mbadimenaR'e jut aldterosiyl dssitbisarueaf hetdkdatiyt. |F0ﬂaalstap¢:ee1Ré“rmeyjbeorrpounds

of formula | are represented by formula VIII. Ra HN O R
quinolyl.
10 In a compound of formula I or I1, if v is 1, 2, or 3, then, preferably, each R® is,

independently, hydrogen, lower alkyl, substituted lower alkyl. nitro, halo, cyano, -OR’,
-SR?, -C(O)R?, -OC(O)R?, -C(O)OR’, -NR?,, -C(O)NR?,, -NR’C(O)R’, -OSO,R’,
-SO,0R?, -SO,NR?,, or -NR’SO,R’, where R’ is hydrogen or lower alkyl. In particularly
preferred embodiments, R® is hydrogen; lower alkyl, halo-lower alkyl, nitro, halo, cyano,
15  amino, lower alkyloxy, thio, or -C(O)OR?®, where R’ is lower alky! or hydrogen. In the

compounds of formula 1 and 11, v is preferably zero.

Other preferred compounds of formula I are compounds of

formula II1:

R3 RZ\N /R1 RS

[\\ = /'

B J)

AN

(2)/| ALyl a0 \<Z)

X —_— / | P X
/! (2),/ X
20 @)y (@)
Formula 1]

where each substituent R', R?, R?, -WY-, Z and x is independently defined as in formula
I, optionally in the form of single stereoisomers or mixtures of sterecisomers, or
pharmaceutically acceptable salts thereof.

25

Especially preferred compounds of formula III are compounds of formula I'V:



\' ~\V1z) ~\V NN (2 ~~ NM(CRez)~~-R 0o OOI 5 ~z~x Fornula VIIl where: R4
is alkyl, R'-substituted alkyl, an~l, R'-substituted aryl, 28 JAN 2003
aryl (I ower)al kyl, R'-substituted aryl (lower)alkyl, heter ) al kyl ,
R'-subst"\'?iﬂ/b?d%zo het eroaryl (1 ower)al kyl, heterocycl yl, %ﬁéﬁﬁ%éﬁﬁt‘ﬁ%t ed

het erocycl yl, heteroaryl, or R'-substituted heteroaryl; each R8 is,

i ndependent |y, hydrogen, |ower alkyl, substituted |lower alkyl, vitro, halo,
cyano, -ORS, -SRS, -C(OR9, -OCC(OR9, -IG(OOCRS, -NR9i, -C(ONR9,,
-NROC(O) R9, -0OSO~R9, -SOzOR9, 2~ -SO-NR9,, or -NRI9SO-R9, and 28 JAN 2003
wo on2~m 21 each R9 is, independently, hydrogen or |ower alkyl;

PcT~sooi zu~uy R is aryl, R S-substRtutedfaryl, heteroaryl, or

R S-substituted heteroaryl; each R' i s,Ni ndependent |y, aryl 5

R S-substituted aryf~l al kyl, R S-substituted ﬁkyl , heteroaryl,
intro, halo, cyano, a i -OR (OR ", Y, 5 -C(OOR ",
-C(ONR'z, or -NR ~C(O . feach R ~ R' ts, | ently, hydrogen,

| ower al kyl, R S-substi WY tituted aryl,
heteroaryl, heteroaryf9ko , AfyT (1 oner)a of“R S-substituted
aryi (1 ower)al kyl; and R S/i/ | ndependent |y, hal 03 10, amno, nitro,
cyano, hydroxy, lower alt&l or lower 10 al kyl oxy; when®&xZ is |ower alkyl,
hal o-1 ower al kyl, |ower alkyl oxy, cyano, halo, thio, amno, n~tro, or

hydroxy; and each x is, independent IFW“‘G],aIIV, or 2, optionally in the form

of single r 1 g2 r 0 €0l
ohar mceut T SBTEE O, ROK AN 7 i RRBERI Ry Bk g for formula |

are partikopasiajlypn eecforechwirple sraddisBhersSor w8kl dietsidgmey) orand each R
is hydrogen. Alternatively, each R3 is -COOH and each R is hydrogen. 20
ConpoundsPhsrmassatipglisseaeepiahizesatts 17e#i ch are suitable for use in

phar maceuti cal

Preferably, each non-interfering substituent Z in the compounds of formula i, II,
111, and IV is, independently, alkyl, substituted alkyl, cyano, halo, nitro, -SR", -OR", or
-NR'",, where each R" is, independently, hydrogen, lower alkyl, or substituted lower

10 alkyl. Preferably each Z is lower alkyl, halo-lower alkyl, lower alkyloxy, cyano, halo,
thio, amino, nitro, or hydroxy. In preferred compounds of the formulas I-1V, each x is 0
or 1. In the most preferred compounds, each x is 0.

In preferred compounds of formula I, I1, I1I, and IV, R' is alkyl, substituted alkyl,

aryl, substituted aryl, -C(O)R?, -C(O)OR?, -C(O)NR'R’, -S(O),R*, -S(0),0R", heteroaryl,

15 aryl(lower)alkyl, substituted aryl(lower)alkyl, or heteroaryl(lower)alkyl and R? is
hydrogen or lower alkyl. Most preferably, R' is -C(O)R*, -C(O)NR'R’, or -SO,R* and R?
is hydrogen or lower alkyl.

In a preferred embodiment of the invention, R? of the compounds of formula I-I'V
is -SO,0R® or -SO,NR®,. In preferred compounds of the invention, R? is ~-SO,0H. In an

20  alternative preferred embodiment, R? is instead -C(O)OR?, -C(O)NR®, or tetrazolyl. For
instance, R* may be -C(O)OH.

In preferred compounds of formula I-1V, each R* and R’ is, independently,
hydrogen, alkyl, R''-substituted alkyl, aryl, R''-substituted ary!, aryl(lower)alkyl,
R''-substituted aryl(lower)alkyl, R''-substituted heteroaryl, heteroaryl,

25  heteroaryl(lower)alkyl, substituted R''-heteroaryl(lower)alkyl, heterocyclyl,

R''-substituted heterocyclyl, or lower alkenyl, where each R'' 1s, independently, aryl,



conpositions and nethods of the invention, include, but are not limted to

the followi ng conpounds: 5-( { 3-[(3-nethyl pheny 28 JAN 2003
1) car bonyl am no] - ~-[ N- (6- sul f onapht hyl ) carbanoy 1] phenyl } 25
car bony| %€ ®d)2Apht hal ene- 2-sul foni ¢ acid; 5-( { -PCT/US00/20909

3-[ (4- et hyl phenyl ) car bonyl am no] - 5- [ N- ( 6- sul f onapht hyl ) car banoyl ] phenyl }
car bonyl am no) napht hal ene- 2- sul foni ¢ aci d;
5- ({3-[(4- net hoxyphenyl ) car bonyl ami no] - E6 [ N- ( 6- sul f onapht hyl ) car banoyl ] phen
yI } carbonyl am no) napht hal ene- 2-sul foni ¢” aci d; 30

5- ({3-[(3-chl orophenyl ) car bonyl am no] - 5-[ N- (6- sul f onapht hyl ) car banoyl ] pheny
| } car bonghbsntuied laam”ﬁlh)dl arbeti@uesiﬂlkyini;msamteaﬂ heter@B8yL) ANe 2008, Mkrioy $¢132, 91
PCT/ U500/ 20909 2& [ (3-fl uorophenyl )car bonyl agi __,, ”
no] - 5- [ N- £8P irte Hs‘ﬁFﬂCDiE/‘IY -CAY BAtbSA ;m'éwa cyano, “OR™, -SR*, -C(O)R™,

car bonyl a e | f 12 R 2
S-({3- [(4”’?@3@)?}2 qéb@gaf t%)\g?yzl’ %@f\!]l@ ﬁ\]ﬁ(%(os)ll}luf O%Sao ?S)‘C%I’ banoyl ] pheny
|} car bonyS@NRE), ma pRRRSOERE ard sadt RAaGd REIiE; mcﬁpendently, hydrogen lower '

S-({3-](3-net hoxyphenyl ) car bonyl am no] - S-[ T1- ( 6- sul f onapht hyl ) car banoyl ] phe
nyl } car b@HSMlaafmbﬁ@)lt‘?ddh‘b/hfaiﬂbﬁedqlS&Ibﬂ@ﬁﬁ@ agydi hetergnryl, gubstituted heteroaryl,

3Lt sophenylCar ooy AL A0 AL (40 SUELRPRLEN) 651 BatReh Phom

car bonyl a

5-({3-[( Bhetetréccy@mrw)(wemm %Imsngdtn§e& &#yﬁ(‘ﬁovséﬂamnapht hyl') car banoyl | phenyl
} 10 carbonyl ari no) napht hal ene-2-sul foni ¢ “aci d; o= (

{3-[(3-vit ro 4 Inefuttlydr pnefiagrt g ccanﬂxmnwlsaﬁfmm]ulasl IV R is lower alkyl,

5-N-(6-suyl ht hy| ) car yl ] phen I}carbo no).napht hal ene- "' -sul f oni
c acid; 2- N—Su S%@t%allﬂ NB‘(YgD I[%f HH’t“ﬁQIa a‘“rrb MW%ER -S‘}ebStlmled
gars?gp@%’ll\l-)ag}ga gle’f)glrl](gplf}]]tg‘h ?la?ylgr e kly] Oﬁ(}a]eteToaﬁyl and R’ is hydrogen or lower alkyl.

car banoyl ) - 4, S-Rlefehdbdy, chenRoiis, 1ﬁ@dpedderﬁy( arfyl, R"-substituted aryl, lower alkyl,
3-[(4-chl orophenyl ) carbonyl am no] - S-[ N- (6- sul f onapht hyl ) car ba}rma/ld %henyl
car bonyl aR’ rré‘)‘bﬁé!ﬁﬁ%@l\@mé 1§@1®F@€m¥b nam, halopcyapp {amino, thio, -OR'

51l ML P SRR AR ot an i
e
} car bi)nylaayh hetproagphidtabamniidves il o rirgl(meiedalkyl, or R”-substltuted
aryl(lower)alkyl, and each R" is, independently, halo, thio, amino, nitro, cyano, hydroxy,
lower alkyl, halo-lower alkyl, or lower alkyloxy.
In preferred compounds of formula I, 11, Ill, and IV, each -WY- linker is,
independently, -C(O)NR’-, -NRC(0O)-, -SO,NR’-,

20  -NR’SO,-, or -NR'C(O)NR’-. In one embodiment, each -WY- linker is -SO,NR’- or
-NR’SO,-. In another embodiment, each -WY- linker is -NR’C(O)NR’-. In one
particularly preferred embodiment, each -WY- linker 1s, independently, -C(O)NR’- or
-NR’C(O)-. Compounds of formula I-IV where each -WY- linker is -C(O)NR’- are most
preferred.

25 In compounds of formulas I-1V, each R’ is preferably hydrogen.

Compounds of formula I-I'V in which the -WY- linkers are identical are preferred.
This is especially true of compounds of formula IIT and IV In compounds of formula I11
and IV, it is also preferred that the R? substituents be identical to each other and the
naphthy! or substituted naphthy! groups to which the R’ radicals are attached also be

30  identical to each other. This symmetry, however, is not required. For instance, in a

compound of formula IV, one R* may be -C(O)OH and the other R’ may be -SO,0OH.



2S S ({ 3-(acety|anino)-S{P¢(6-suIfonaphthyl)carbannyl]phenylJ

car bonyl am no) napht hal ene-2-sul fonic acid; S ( { 28 JAN 2003

3- ((2- napht hyl car bonyl am no) - 5-[ N- ( 6- sulfonaphthyl)carbann LJBhe‘ylg

car bony| 8 Hap#dpht hal ene- 2-sul foni ¢ acid; 5-({ 3-( /uS00/20909
1-naphthy|carbony|anino)-5-[N—(6-suIfonaphthyl)carbanDyI] 30

phenyl } car bonyl am no) napht hal ene- 2- sul foni ¢ aci d; 28 JAN 2003 WO 01/ 1291
PCT/ US00/ 20909 23 5-( { ]

3-[ (2- et hyl phenyl ) car bonyl am no] - 5- [N—86 sul f onapht hyl ) car banoyl | pheny 1 }
car bonyl am no) napht hal ene- 2-sul fon~c aci d;

(3S) - 3- ani no- 3PRrREZNGs ¢ fHFmML{ad, Hulk 6h B BRmRri Reamiesh N oph ersferred

J b |
3-(N-{3, 5 WP PRAF S SRty pre s 5P SARBYI SRBRYS AP BRI S BT S r opan
01 ¢ aCi G (iNebor Sriicohbt 16n 94 0Bl GRS OAEDYI RS SoCoha) For

car banoyl ) - 2- phenyl propanoi ¢ aci d
5- ({5-[ N (iﬁslamt fC@rTalphan)f@anbadNWO]ﬂpBi&[ng 2¥Eém¢d1pﬁeal,%lf))cmetwhgtitammo] phenyl

10 carb hal ene: 2- quonlc a : ..
bR (3 B R NRe G d S b 5 b BT P S Pl SRR U RS o
(N—{3 5rQﬂéﬂ@h&@ngqh@gm%ﬁmktht?q&Qaunyl]phenyl}carbannyl)ben20|c aci d;
(N—{ sul f onapht hyl”) car banoyl ] phenyl } carbanoyl) propanoic
ci d;

{3-(cycl ohexyl car bonyl am no) - S- sul f onapht hyl ) car banoyl ] phenyl} 1 S
al(’ bom(/l %/tm no) r% |og>éga g:%pqrﬁqﬂ[ued%%f farLrIn@a { 1nFc); udeycoznpounds o}/fo]rr%u la \>; J
{3-(2- furylcarbonylanlno) 5- N-(6- suIfoniﬁi;:yl)carbanoyl]phenyl }

OU‘ISD OO-I}-OO

car bonyl am no) napht hal ene- 2-sul foni ¢ aci
5-({3-(4-pyridyl carbonyl am no) - 5- [ N- (&- sulf onapht hyl ) car banoyl ] phenyl }
car bonyl am no) napht hal ene- 2- sul f oni ¢ acid;

5-({3-(3- pyrldylcaﬁponylanlno) S-[N-(6- U|fonaphthyl)carbangxl]phenyl}
car bonyl am no) napht =
3- (2- phenyl acet yl am ng)) - 5- [|N- ( 6- hulf hthyl)qarba yl ” henyl }
car bonyl am no) naphth

3- (2- phenoxyacet yl an@xo
car bonyl am no) napht hal eng- 2- sul fonfic aci d;
S-({3-(2-oxo-2-(2- QUIH%£ etyla 1 NO) - 5- [NP(6 su
nyl } carbonyl anmi no) napht'hal ene-2-sul fonic acid; 5-( {
3-[ 2- (4- et hyl phenoxy) acet yl a. nlno] - B8~ suIfonaphthyl)carbanoyl]phenyl
} carbonyl am no) napht hal ene- 2-sul foni c aC|d
5- ({3-[2- (4- net hoxyphenyl ) acet yl am no] - 5- [N—(6-su|fonaphthyl)carbanDyI]phen
yl} carbon%kﬂgino)naphthalene-2-su|fonic aci d;

wihnere:

/é?hthyl)carbannyl]phe

R*is alkyl, R''-substituted alkyl. aryl, R"'-substituted aryl, aryl(lower)alkyl,
R''-substituted aryl(lower)alkyl, heteroaryl(lower)aikyl, R''-substituted

15 heteroaryl(lower)alkyl, heterocyclyl, R"'-substituted heterocyclyl, heteroaryl, or

R''-substituted heteroaryl;

each R" is, independently, aryl, R”-substituted aryl, lower alkyl, R'*-substituted lower
alkyl, heteroaryl, nitro, halo, cyano, amino, thio, -OR'?, -C(O)R", -OC(O)R",
-C(O)OR™, -C(OINR",, or -NRC(O)R";

20  each R"”and R" is, independently, hydrogen, lower alkyl, R"-substituted lower alkyl,
aryl, R"-substituted aryl, heteroaryl, heteroaryl(lower)alkyl, aryl(lower)alkyl, or
R"-substituted aryl(lower)alkyl; and

R" is, independently, halo, thio, amino, nitro, cyano, hydroxy, lower alkyl or lower

alkyloxy;
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~ [ (3-{3-[ N (4- net hyl phenyf) car banoyl ] pr opanoy! ani no} - ~- [ N- ( 6-280J AN hy|
) car banoyl ] phenyl ) car bonyl am no] napht hal ene- 2- sul f oni ¢ aci d: )
5- ({3-[ 2wodmedey| phenyl ) acet yl ami no] - 5- [ N- { 6- sul f onapht hytramobzwey!| | pheny

| } carbonyl ammp) napht hal ene-2-sulfonic acid; 5 S-( {

3-[2-(3-chl orophenyl ) acetyl am no) - 5-[ N- (6- sul f onapht hyl ) car banoyl ] phenyl -~
car bonyl am no) napht hal ene- 2-sul fonic acid; 5-( {

5- [ (3- ami no- 4- net hyl pheny!) car bonyl ani Ad] - 3

[ N- (6-sul fonapht hyl ) car banoyl ] phenyl } car bonyl am no) napht hal ene- 2-sul foni c
acid; 10 Shere(Z is lower alkyl, halo-lower alkyl, lower alkyloxy, cyano, halo, thio, amino, nitro,

5- (2- (2- napht hyl oxy) acet yl am no) - 3-T N- (6- sul'f onapht hyl) car banoyl | phenyl }
car bonyl am no) nahydrért; emé- 2- sul fonic acid; 5-{ {

~- [ (7-met hoxybenzo[ d] f ur an- 2-yl ) car bonyl am no] - 3

[ N-(6-sul féh ’plhf)h 1) car banoyl ] phenyl } carbonyl am no) napht hal ene- 2-sul foni c
5-({3- (PRBAYTSUI" Oyl T ai B S T0 N0 LE T BRABFEA L EURET1 | pheny! )

car bony!| aei pitgrmagdutibalyeeeplatie bdianhereati d;

5-({3-[{2-napht hyl sul fonyl)am no] -5-[ N- (6-sul fonapht hyl ) car banoyl ] phenyl }
car bonyl am no) napht hal ene- 2-sul fonic acid; 5-[(3-{

[ (4-chl or ophenyl ) sul fonyl ) am no} - 5- 6- sul.f gnapht h car.b | ] phenyl ) 20
car bonyl ani no] haphYH ?%é%%?gﬁ %00% %&?p&ungg f@ﬁgfse B AERIBY et
((4-fluorqpogny] ) sul fonyl ] am no}-5-[ N-(6-sul fonapht hyl ) car banoyl | phenyl )

car bonyl am no] napht hal ene- 2-sul fonic acid; 5-[(3-{

[ { 4- met hoRy pHerdydgesul f onyl ] ami no} - 5- [ N- ( 6- sul f onapht hyl ) car banoyl ] phenyl )

car bopyl a no% aﬁh%g]al ene-2-sul fonic acid; 25
5-[ (34 [ (& kel &] ptienyl ) sul f onyl ] am no} - 5-[ N- ( 6- sul f onapht hyl ) car banoyl ] phe

nyl) carbgayl g -ﬂ@gﬂg 2 anj. ¢ Ld; ( - 15_ :

1- napht hy sﬁ% orslgﬁlam oﬁlﬂgpﬁﬁfr%gggﬁuﬁf g%gnpcﬁ? hg?e)nggrl%gﬁlﬁzf}[(%lpﬁenS)}lIbStﬁwted

car bonyl am no) hapditalkal, doeer2dlsbtQ ey and@diath, o[ 4@iro, amido, nitro or hydroxy.
[(2,4,6-trinmethyl phenyl)sul fonyl]am no}-5-[ N (6-sul fonapht hyl ) carbanoyl] 30
phenyl ) car bonyl am no] napht hal ene- 2- sul foni ¢ aci d; 28 JAN 2003 WO QO1/ 1291

=PCT/1 300/ 209%%1e2r%eferred compounds of formula I include compounds of formula VI:

R4
\ 0]
H\ /S<
N O
3
R l S T7 l X
N P
(Z)x/ N (2),/
O 0]
25
15
Formula VI
where:
R is alkyl, R"-substituted alkyl, aryl, R"'-substituted aryl, aryl(lower)alkyl,
R"-substituted aryl(lower)alkyl, heteroaryl(lower)alkyl, R''-substituted
20 heteroaryl(lower)alkyl, heterocycly!l, R"'-substituted heterocyclyl, heteroaryl, or

R''-substituted heteroaryl;

each R'! is, independently, aryl, R'*-substituted aryl, lower alkyl, R"*-substituted lower
alkyl, heteroaryl, nitro, halo, cyano, amino, thio, -OR'"?, -C(O)R"?, -OC(O)R"?,
-C(O)OR", -C(O)NR"®,, or -NR"2C(O)R"?;



5-[(~ =~ [benzylsulfonyl]annD}-S-[hL(G-suIfonaphthyl)carbanvdedaheny18
car bonyl am-no] napht hal ene- 2-sul foni ¢ acid; 5-[{3-{ JAN 2003
[ (3-chl oleRAgsyt ) anmo] car bonyl am no} - ~- ( N- ( 6- sul f onapht hyp¢rasdammyl |
phenyl ) car bony(am no] napht hal ene-2-sul fonic acid; S[(3-{

[ (4-chl or ophenyl ) am no] car bonyl am no}-5-[ N- (6~sul f onapht hyl ) car banoyl ]
phenyl ) car bony(am no] napht hal ene- 2-sul fonic acid; 5-[(3-{

f (2-chl orophenyl ) am no] car bonyl am no}-59 N- ( 6- sulfonaphthyl)carbannyl]
phenyl ) car bony( anmo] napht hal ene- 2- sulfonlc acid; S-[(3-{

[ (2- et hylgoggygaaaw n@k&ﬁ@ﬁ}?@ﬁﬂ@ Mbact Ik ér%]l&glﬁ@@?l?gﬁx%}% )&arhagpyl]l 10

phenyl ) car (anlno N c acl

[ (3- met hyl phenyty), &ti- m]snartaoaryyll amea@z}ry5h[:ﬂ‘drc(a@y1$1ukvfegamphtahym\@af)émﬂwﬂ ]
phenyl)carbony§ﬁnlno napht hal ene-2-sul fonic acid; S-[(3-

[ (4- met hyl phen )%}hﬁtﬁb‘]eééiﬁﬂélﬁweé)ﬁikﬁb}mé [ N- ( 6-sul f onapht hyI ) car banoyl ]
phenyl ) car, ony a hth | ene- 2-sul

B Lo (2 rn hARLBRENS PR Eapad dur it g heiond Covstibsh gy ) car bamo
yl] phgnyl)car@m?&&gnlno]naphthalene 2-sul fonic acid; 5-[(3-{

[ (3- met hoxyphenyl ) am no] car bonyl ani no} - 5- [ N- ( 6- sulfonaphthyl)carbannyl]
phenyl ) cambereyd arvower aleghbdlatlewer @k ghildvoariatk yadeiyd cy&ro] h8e{thio, amino, nitro,

[ (4- met hoxypheny] ) am no] ¢ar bonyl am no} - 5-[ N-{6-sul f onapht hyl ) car banoyl] 20
phenyl)carbony?hﬂﬂﬁ@?ﬁéﬁ%thalene 2-sulfonic acid; 5-( {

3- ((pheny&ngqo%pgrbonylan1no] 5-[N-{6- suIfonaphthyl)carbannyl]phenyl }

car bonyl am no) napht hal ene-2-sul fonic acid; 5-( {

3- ((3- chl ept@ladnyt )lﬁdbrbmbf/hlag'lemére&scﬂrhbxéﬁ)fh‘}ddﬂh@eswfa[ﬂﬁéd’ﬂsdn)e@ar bamoyl ] phenyl }
car bonyl am no) napht hal ene- 2-sul foni c acid; 25

5- ({34 §(3°CHfﬁméﬁ%@ﬁybﬁ%ﬁFB@hVﬁﬁﬁﬁﬁ@Fw (N—naphthylcarbanDyI)phenyI}

car bonyl am no) napht hal ene-2-sul fonic acid; 5-( {

3-[ (4- et hyl phenyl ) car bonyl am no] - 5- (N- (8- qui nol yl ) carbanoyl ) phenyl }

car bonyl am no) pa@hiahad Qrﬂt@en?ecﬁwnfx@’ﬂn@s A€ fofnuladShelddé compounds of formula VII
{~-[(4- et hyl phenyl ) car bonyl am no) - 3-[ N- (6- sul f onapht hyl ) car banoyl ] phenyl }
30 car bony(am no) - 3- phenyl propanoi ¢ aci d; /284JAN 2003 V~' O U1/ 1291 26
PCT/ USUU 2U9U9

5- ({3-[ (4- net hyl phenyl ) car bonyl am no] - 5- [ NH( 6- sul f anoyl napht hyl ) car banoyl | p

henyl } carbonyl am no) napht hal ene- 2- sUL\on cid
Z)x
Formula VIl
15  where.

R is alky!, R''-substituted alkyl, aryl, R"-substituted aryl, aryl(lower)alkyl,
R''-substituted aryi(lower)alky!, heteroaryl(lower)alkyl, R''-substituted
heteroaryl(lower)alkyl, heterocyclyl, R''-substituted heterocyclyl, heteroaryl, or
R"'-substituted heteroaryl,

20 each R'"is, independently, aryl, R"-substituted aryl, lower alkyl, R'*-substituted lower
alkyl, heteroaryl, nitro, halo, cyano, amino, thio, -OR'?, -C(O)R"?, -OC(O)R",
-C(0O)OR%, -C(O)NR",, or -NR"C(O)R";



5-( {

5- [ N- (6- car boxynapht hyl ) car banoyl ] - 3- [ (4- met hyl phenyl ) car bony|287dAN]2003eny|

} carbonyl am no) napht hal ene- 2-carboxylic acid; S 5-( {

3- am no-9q N/®étlhyl - N- (6- sul f onapht hyl ) car banoyl ] phenyl } PCT/US00/20909

N- net hyl car bonyl am no) napht hal ene- 2-sul fonic acid; and 5-( {

5-[ (3-chl or ophenyl ) car bonyl am no] - 3-[ N- et hyl - N- (6- sul f onapht hyl )

car barmoyl ] phenyl } - N- et hyl car bonyl am noj5 napht hal ene- 2- sul foni ¢ aci d;

optionally in the formof single stereorsomers or m xtures of

stereoi soners, 10 and the pharmaceutically acceptable salts thereof.

Synt heses eagidR dés endependemsly oliy drdgese lovemabyh R -avtestiowed lowedalkpl, BEvanpl es 1

t hrough 11. Cert,ain conpounds of the inventijon contai n ope or nore
SRR Skrlce ke

chiral centers RTPUeSHBRCCayEdeterparyls helFrognddones syY Yhi% the scope-

of this inventigpn i ' conmpounds include the individually
i sol at ed stereggsgﬁépgnggxﬁgr*gggﬁﬁgktures of such stereoisoners.

Phar maceutadaR IYs, acd:pphddhie, Salrbgen, kotdr aNG/| aRél sastiang lofvet AiRyIC hepaands of
the invention are also enconpassed by the present invention and are usef ul
i n thed met hods hgiacgshldloveeialied. cay(lewapakkivt ico Rs -wesidrich et llevedkyl2o

Phar maceut,ical | y_accept abl alts include salts which may,be forned when
aci di c prgi ons'™ F%?@ﬁ‘?ﬁya‘?‘é%cgb%ﬁ“@“%f“’?@acé?P%&yW%xﬁ’ Toxst gﬁf%” ¥ “or gani ¢
bases. Typi cal laylidygparent conpound is treated with an excess of an

al kal i ne reagent,” such as hydroxi de, carbonate or al koxi de, containing an
appr opr i ahecaliinlweCatkiybrislisiosler akyNaswenaikylCay, eyanodhalpiathicarmiex aitpl.es  of
cations present in Pharnaceutically acceptabl e salts. The Na+ 25 salts are
especi al |y useftlYdRS¥edihbl e i norgani c bases, therefore, include al umi num
hydr oy de,, ;¢! ¢ig4m hydroxi de, potassi um hydroxide, sodi um carbonate and
sodiun1hyéroxide. Salts may al so be prepared using organic bases, such as
sal ts of pptiordlly, inSRE rghedf\simNdsttRbisbmeys @mhiRages Gubsddidoniced am nes

i ncluding naturally-occurring substituted am nes, and cyclic am nes

i ncl udi ng oF SbPIESYIticaNY seceptablanaithyhieagifne, 30 di et hyl ami ne, triethyl anine,
tripropyl am ne, ethanol am ne, 2-dinethyl am noet hanol, ironetham ne, |ysine,
argi nine, histidine, caffeine, procaine, hydrabam ne, choli ne, 28 JAN
2003 WO U1112%dRGIANHAHE 24d04don polinBEb RfoRBulagthy fepRedménbnrmalauensan ne,

N al kyl gl ucam nes, theobronrne, purines, piperazine, prperidine,

N- et hyl pi peridine, and the like. if the conmgounds of the invention contain
a basic group, an acid addition salt may be|prepared. Acid addition salts
of the compounds are prepared in a standar nner in a 5 suitable solvent
fromthe parent conpound and an excess B¥ aci ® such as hydrochloric acid,
hydrobrom c acid, sulpuric acid (gjiving the sulfate and bisulfate salts),
nitric acid, phosphoricygcityand The | Fkeyand Brgani ¢ aci ds such as acetic
acid, propionic acid, gilycolic acid, pyruvifc acid, oxalic acid, malic acid,
mal oni ¢ aci d, succiniczg ; i -z *c(ﬁgqu_ artaric acid,
citric acid, benzoic aElﬁ,lcin am c ||& fd, man eIic(adVd, 0 net hanesul foni c
acid, ethanesul fonic acid, Fcyli @ acid, p-@oluenesul fonic acid, hexanoic
aci d, 1:sept anoi ¢ acid, cyé&opentanepropionic acid, lactic acid,

0- (4- hydr oxybenzoyl j benzoi ¢ acid, 1¥%h§ﬁ apgdi sul foni ¢ aci d,

2- hydr oxyet hanesul foni ¢ aci d, benzenesultonic acid, p-chlorobenzenesul fonic
aci d, 2-naikrhal enesul fonic acid, canphorsul fonic acid,

4- et hyl - bi cycl o 2.2.]oct-2-ene-1-carboxylic acid, 15 gl ucoheptonic acid,

2.
gl uconrc é?é'ilﬁ?‘klig,ﬁ’-ﬁwéftSFiw%bYlswLHybﬁ@éyt@e%wh@wdﬁlw@mlﬁ;h

oyl shi fone doi S5kl rET VG Gt eI B R BSD. napht hoi ¢
acid, 2@t eari Cc afetedoarfHicWrfal 18] 1O chER I'iskBstivéed h@bBcRilylt Reeearands

form i nner saltglor zwitterions. 20 The pharnmaceutical ‘conpositions of the
i nvention pref dt abshstitgaphétewarlpr ef erred conpound of formula I. For

i nst ance, the,pharnmaceuti cal, conposition. nay .canprjse a ound of fornula

TS RTEe e P R e 0 hy R R bl DT e PR Pt S Bty B S

phar maceuti cal GQRPQBIR®I ¥1S }@@DW C@&@j}@,&c&{@&jo i -Nﬁ%, g@(@?p;?{nds of the
cases, a

i nvention are contenplated.’ I'n all i ‘tonposi ti ons

t he "phar maceuti
of the 25 i nvenNRIG(QR0-@o0R’j $©,8R3har maceutical |y acceptable carrier.
The phar maceuti gal nposi tj.ons, of this invention may be fornul ated as
sol utfdns or IyggHW§ﬂ286‘ tﬁb?gaPGr parenteral adm nistration. Powders may
be reconstituted by addition of a suitable diluent or other
pharmaceutically acceptable carrier prior to use. The liquid fornulation is
generally a buffered, isotonic, aqueous



30 solution. Exanples of suitable diluents are normal isotonic saline
solution, 5% dextrose in water or buffered sodi umor amoni um2&JdAht2003
sol.ution. Such formulations are 28 JAN 2003 WO (11/12a91 - g’ 1 US00/ 20909
28 especM P18 t abl e for parenteral administration, butPGTHYSHW Y %e used
for oral admnistration. It nmay be desirable to add excipients such as

pol yvi nyl pyrrolidinone, gelatin, hydroxycellul ose, acacia, polyethylene

gl ycol, mannitol, sodiumchloride or sg_ﬁj umcitrate. Alternatively, these
conpounds may be encapsul ated, tableted or 5 prepared in an emul sion or
syrup for oral ~adm nistration. Pharmaceutically acceptable solid or Iliquid
carriers reagh Belsatidlependeniénheduwenpr bvebplkyke t he conposition, or to

facilitate,preparatd on of the c osition, Liquid.carriers include syrup,

peanut oi IeR,‘ bslq%/]eﬂofﬁ",bSIQtluﬁfgé?ﬂ’%'ln?ggrgf“iyﬁfeof?{al's_élg_%@f]?dglﬁ{?rmler. Solid carriers

include sttgR ikasdQeRdentid! Syt 'Suldsaiuted A IdiephiRy], RELEDsalRA I0WRgNesi um

stearate or stearic acid, tal¢, pectin, acacia, agar | 0 or gelatin. The

carrier may al sokylnkdterderyh msusthaineganehpiwethimt@RI*aiC(EOBH, €3CHD)RIEr vl

nonost earate or LYl . di stearat |l Qng; or with a wax. The anount of
GG e R

solid carrier Vi 'be between about 20 ng to about
L g per dagage uplir > MNfdBRAIERES LRt BECAANAL IONSUAiGn ER ARV ULAW NGt he
conventional techniques of pharmdacy i fivol ving I'Ting, mxing, grdanul ation,
and conpr essi ngaryMRErsubsiresgairyl, hdteroady!, Seteadandtloveratkyl, arylfidwe)algy), of xi ng
and filling for_hard lg\gl atin capsule forms. Wien a liquid carrier is use,
the preparati onRwiskpstiheed arvihesverpliagh 8 a syrup, elixir, emulsion or an
aqueous Orp,REN- ension. . r n e
i ni ot ersa i TRRELAYP SRRENDrin e Ayl ol g WA TBYPE e
speci figc exanpl Akyleky;sui t abl e pharmaceutical conpositions are described in
20 Exanples 15-17, below. Typically, a pharnmaceutical conposition of the
present i rvksre Zors\lqwu|atkytb,eha$atﬂ&eﬁg@écyﬂ,dower@difw@iymeyanﬂj hadto.ghjoabaiing.mdire.at i ng
use of the pharmgceutical ,conposition in the treatnment of hyperglycem a,
type | diabetes® BEPYp& | di abetes, or a conbination of the disease

condi tionseackR if Ghad¥ehdads, @fr, bse of Conpounds of this Invention. Conpounds
of the invention have been found to bind to the kinase domain and stinul ate
aut ophosphygniehally orthefortrhe simgle pleroispiesmplmextiiz;s of eleow)somens,addi ti on, t hese
conmpoynds haye been shown to enhance insulin's ability to effect the

transg rt YPhepmpeHisdly acerreie falisthadedsi br obl ast cel I's (Exanpl e 13, bel ow).
The conpounds have al so been shown to | ower bl ood glucose levels in db/db
mce (Figures 1 and 2, Exanple 14). 28 JAN 2003 WO O1/1291 29 PCTI
US00120909 The @binpbindsaf tiecispoulad¥- 011 fde @aitioviariy ipeefertal whemedcht e is

aut ophosphorg}/l ation of the insulin receptor and to stipulate the uptake of
gl ucose i MBI IldrazAlYE ANd sachdhghBYdraged Altgmatieelysaeh Ri ts -604Md 1284 cagkanpl e
12-14, bellgw,sh'b,ﬁxcg gates their usefi.~Iness in the treatment and managenent
of subjects w & Gbet es. W thout intendi ng to be 5 bound by any theory,
it is2believed that the conpounds of this invention act directly on the

ki nase function of the receptor and do not necessarily conpete with insulin
for binding at ¢e@peymsiglof thetirpstnhigvention Whielr ard suitabés/fos fifeeint phacmpeaaticaln of

ney are dirueb PraErL e Bt P ephr bt bl e E s Rabs il ™o

pot enti at ecdnhyoupfif:ect of insulin, to activate the kinase 10 function of the
receptor in phosphorytating exogenous substrates and to effect the

i ncr eased ¥ptlake-ruthgbierydeatvpnddinpwdpt [@b(Casufonamditiyil lvarbeneptlphedhr i ng
cells.i.n general gnd to | ower ucose,in diabetic subjects.

i bl oo
Accor dPngly, by& (%ntyEPéme’)n?ﬂléthéléf’?'gisgif%c 899t he compounds of the invention,

they may b?-(UﬁR@-rﬁ&hﬁ[9!:1éﬁ&ll)@%r%é)ﬁﬁgmmo'?@_s[?l-@gﬂl%b%ﬁfhtlﬁfl)c_@xrba l?ﬁbhéhﬁ?-cept or,

to enhance the activation o e Insulin recep y 1 nsu E0 enhance 15
t he sti mul at i oncdnjonyhsunb)naphtheleh¢-disalfogt acidse upt ake, and to stimulate the

upt ake of glucose in diabetic subjects. Thus, the conpounds of this
nvent | on k& ((arsihoxsiahemi caseny leReo T (N Grbsiioaphie] agggest Inbenylhe

invention is diEa‘?ﬁ&lrﬁﬁjarﬁiﬂoflﬁggﬁat}l%geﬂfsuﬁ‘&jﬁg%i&ti ng the kinase activity of the
. is e

insulin receptor conprises contacting the insulin receptor, or
20 t h@0ki na$Es-[B+chlwoptehenenbondrhino RS CNREaUIichaphthlyl)earbarieifpimylid an
amount sufficient to stinulate the kinase activity of the insulin receptor.
By stinul ating $¥eeRiamiseIgebihglieps Zonliome atiAsul in receptor, both

aut ophosphoryl ation as well as the phosphoryl ati on of exogenous substrates
i s enhanced. The stinulation of the kinase activity of the insulin receptor
may occur either in vivo or in vitro. 25 The conpounds of the invention
have been denonstrated to exhibit stinulatory activity at the insulin

e o B - o S o r



insulin receptor and thereby lower circulating |evels of glucose mdiabetic °
patients. The 28 JAN 2003 WD 01112S91 30 PCT/ US00/ 20909 st 8 JAN:22003
process.-in which these agents can be utilized to discover new insulin )
I ecept or wagmizs4is/ acti vators and gl ucose-1 oweri ng t her apewdrdisagenws my be
achi eved by the follow ng. The conpounds may be utilized to validate,
optim ze, and standardi ze assays necessary for the discovery of other
conpounds that: ' 5 1. Activate/stinula&e t he cytopl asm ¢ ki nase donai n of
the insulin receptor kinase or the i ns&Fin receptor Kkinase;

2. Activate/stinulate the insulin receptor; 3. Stinulate glucose uptake into

cell's andsi(insaemiotod@iplicoionglindihb NGBl 6casRbp® BeBamBamBley B0 S. Lower
circul ating glucose levels in humans; 6.1 nhibit lipolysis in'cells and
ti ssues; 7. | nhi barboilgwing yiaphthalenadrasl fonTrassgl conpounds can be utilized as a -

Cnat: 15 PR R e R e £y L e Bk rabes b Mo Bne © noul 10

receptor Ki nas@arg&gl]Qﬁinbpﬁpﬁthgeﬁg_geggjfgﬁiclgd@se; 2. Activate/stinulate the
insulin receptor; 3. Stinulate glucose uptake into cells and tissues; 4.

Lower Xi r 6« &{(3rgetybuphereyl)cesbehglaimnojadapdt(6: sub@nsphthplearbamoglighahylng
glucose levels in humans; 6. Inhihit |ipolysis in cells and tissues; 7.
I nhibit 1ipol y§?r§°W%aWﬁMP§th31@%rW gnigiacklal gori t hns that conpare

t t : )  cal
S UGt U o30SR Ry PLBRS RGP I AR MELML BB B RlBT 2!
utilized to di sgdygnaseopRpRdsichfatsulfosielaid;activity in bioassays that: 1

Activate/stinul ate the cytoptasni c_kinase domain of the insulin receptor
ki nase or St(h&[3nsirbpheny Berahanytanking k8 dN-®-subpmiaphtheDsatbamiost)gheny8 -i nsul i n

recepfor; 3. Stinulate. gluc uptiake. into.cells and tissues; 30 4. Lower
circui@ting g|ﬁ@§§@ﬁwav§%€Pﬁﬁ%ﬁa' 'Ug?n§ch§wer circul ating glucose |evels
in humansg_328. 5442903 hAShvRERASISOU 20909 31 6. Inhibit |ipolysis
in cells and ﬁ%’ssues; iy PR ol ys(isf in mammal s Conbi ned with

al gori t hns t hats-[dbffpal fongtithyt)carbasrogidhary hatriodnydémino)naphshaor-2-hidfopur pose
of nodeling nol ecul ar interactions, these conpounds can be utilized to

di scover 5 conﬁ@Ghds that display activity in bioassays that 1.

Act i vat el sty ahakNg S aPhASIEELSHBS B MRATR drblm s if.chnsit i, T ecent or

k~nase or "t nsu recep nase, tiva mul"ate the insulin
recepi®r; 23N-8,bmis[ial(6-sgifoipndypirdkmol Npitenge) dasb sl 1J-4 Ssdieklordb@nzbic Lower
circulating glucose levels in manmals; 5. Lower circulating 'glucose |evels
in humans; 6. BAMibit lipolysis in cells and tissues; 7. Inhibit lipolysis

act i vat ed S Qe Rer I DoaooRgegor e bR sk B BRESE T on
thereof, wth Q2%0fReHRM)RbhhRRNEIVEMohRMCIA an amount sufficient to
stinmulate insulin's activation of its receptor, optionally in the
2-(N-{3,5-bis[N-(6-sulfonaphthyl)carbamoyl]phenyl}carbamoy!)-3,5-dichlorobenzoic
20 acid;
2-(N-{3,5-bis{N-(6-sulfonaphthyl)carbamoyljphenyl}carbamoy!)-6-hydroxybenzoic
acid;
5-({3-(phenylcarbonylamino)-5-[N-(6-sulfonaphthyl)carbamoyl]phenyl } carbonylamino)-
naphthalene-2-sulfonic acid;
25  5-({3-(acetylamino)-5-[N-(6-sulfonaphthyl)carbamoy!jphenyl}carbonylamino)-
naphthalene-2-sulfonic acid;
5-({3-(2-naphthylcarbonylamino)-5-[N-(6-sulfonaphthyl)carbamoyli]phenyl}-
carbonylamino)naphthalene-2-sulfonic acid,
5-({3-(1-naphthylcarbonylamino)-5-[N-(6-sulfonaphthyl)carbamoyl]-

30 phenyl}carbonylamino)naphthalene-2-sulfonic acid;



presence of insulin. The targeted insulin receptor nmay optionall X be on the
surface of a cell in a manmal. In such a case, the contacting 4&JANf20Q3q
by ‘adm ni steri ng the conpound, or a pharnaceutical conposition thereof, to
the manm¥001885%n still another aspect of the invention, PREUEWRININds of
the invention are used to stinmulate the uptake of glucose into cells

di splaying the insulin receptor. This nethod conprises contacting the cells
wi th a conpound of the invention, opti ?gal ly in the presence of insulin,
and in an anmount sufficient to stinulat®® the uptake of glucose into the
cells. The targeted cells may optionally be in a mammal and the step of
contacti ng-(ﬂhé(7256¢1¢kpbm>fb)tambnﬂamﬁreo]ebrﬁﬁd@rmlllﬂqraypl‘(thnd)tatjzanefyﬂeb&refdj‘ by

adm nistering th eutical conposition thereof, to the
mammal . A met hBEHEBIi’Y(?‘EH13 ?qaﬁbt%hlﬁg%'ggﬁr@ &G 2F'"n a mammal , preferably a human,
is provid t _of T i

hyper gl ycgg @yaxﬁﬂ% ;h@ﬁ {@%Dﬁgﬁ#p |Sstg§ﬁ]§gﬁ1%§®r§%%rgrlnﬁénﬁh éﬁg :ag%gﬁh 12;2'%?1)5/6&9

ef fective am)uatndpf a corrpound of 30 the invention, or a pharnmaceuti cal
conmposjtiogn thereof to : the met hod may further
conprize Br®at3: ?ralSiTHéfiﬁﬁ#@whmﬂ)ﬁaraﬁmézabipbi:reyrkgqartmcmlb?r -PherviRipparosy 28
JAN 2003 WO Ol[déllg _ pCT/ USQU 20909 32 hypergl ycem a. For instance, one
nmet hod may al sO conprise adm nistering to the mammal with insulin in

addi tion BNt {BES-GAMIeERASo fphﬂ]bgcmm@zugnemﬂaaedsdﬁ%w)v%uen}mepmwounds of
the invention may be adm nistered to the manmmal in conbination with a
non-insul i n dregdor ot her alternati ve treatnent for hyperglycem a. The

total ano i on ered to.the must
be a ther§8&ﬁ'@é§lsf’[} g‘té)')F‘V ABRY n’t &Eaﬁgffﬁgﬁﬁﬁn{cf@ Bﬁﬁlﬂ?mogp}l?f’y]ggch of the
i ndi viglual dr U9§rb3ﬁ3MarQBh0§ﬂ$%§lleH@-§ -ReforudRL] mal for therapeutic purposes.
A very dangerous side-effect of the adm ni stration of insulin is

i nsulin-i Be{Nc{a’dS%ﬂﬂdgﬁﬁyuéma@hﬂwt)barbbmopljphmylhiarl’iamnom)tbammahld possi bl y,
death. This g can 10 be‘gl UI te_severe in diabetic ‘il ents who
devel op uﬁ&“p é6r5é PRsRE gl)fe ?weuilphewﬁ}q@awm%w%w ble level s of

| at t fith
oL AN HESS BN  BRULERESNPhOR) FORIRAN L SALARR, Ral e
m ni m ze tShHE3PoidhekYicarotnahinbhe-[oN- eﬁsehlf@apathy@aarbmmbw];ﬂmyk}dose on

insulin and suffer fromthe severe consequences such as coma and death.
Theseléorrpound§ar§9@é§ﬁlméﬁal§bmi'5nﬁﬁc%\ﬁ§%’@ﬂ‘ea%¢ i nduci ng hypogl ycenia in the

bt o not &t Ly e AR Rl P RS de e R e P R

conpounds ar e, nhpHftalerid- ggfdnv@adldgsul in safeners. Still anot her aspect of
the invention relates to a nethod of treatin&ytype | di abetes in a manmal .

This net héc{{e-(()ﬁ'pb’ﬁé)éSarh@tmlmislp)eﬁi[hb(%sulﬁmaab Draraimgyldheaglt ve amount of
20 a corrpound of .the inv harma eutl cal conposition thereof, to
GraPpEbfgsar penit

the manmal . n S8 O oM ! is a human. The net hod
may opp 0'56(]({13 X3- Pyﬁahe:rb&@mméﬁs Eﬁﬁ@télﬂﬂ)ﬁaBﬁth%mkal ﬁheﬁﬂ}add' tions' form
of therapy ype 1 di abetes or instance, "I'nsulin may also be

adm ni st er ed t carbheylaminSymaphihaleher@-sxtfonnt aod; | nsul i n whi ch is deI ivered to

t he manmal ld be in at eyti cal |y effective amount when used in 25
conj unct i énﬁl\s;\/l?:t"j ﬁgﬁ’yiﬁﬁgéﬂ?ﬁa&é$%§ “ﬁ%&ﬁf}?tﬁhlgc%%%@ﬁ’he{‘ﬂi‘:a&ml‘ﬂmlﬁg} i ver ed
to a mamal |nn5:15}m,€g fd/,\ﬁct%(g conmpound of the invention is preferably

| ess than an anount vvoul e therapeutically effective if delivered
to the naisrEs- (E:Ipbermxydactetylanmn)ieﬁslt -@eshifdmaphthlyBearbambylijphshyiGh i s

adm nistered in any of the treatnents of the present invention may either
be i séPated frS?ﬁban‘f"é’f‘ﬁmﬂapgkbﬁ'ﬁﬁ%fzoﬁmffoé‘&fb?ﬁé‘ii’nant In addition, an 30

insulin a I ok i fthe 1 ents of
the pr ese@a( Q%VI& i g(g qﬁ‘“@? aﬁ%ﬁ%gf‘\?\éﬂ% i‘ggﬁ%pm 1@?’?@/‘%’88‘%%3 In
still further aabe@)tlsmm‘o)dabﬁthanﬁe,atgmmdmdcorrpounds of the invention, or
phar rraceutl cal conpositions thereof, are used to treat type Il diabetes in
a mammal . STH$4$2 (t‘b‘!ﬂ‘?@’d’ll@‘@ﬁw}i)e@ﬁ’lwrﬁﬂ1%ﬂ‘é‘r(ﬁﬁglfanmhérye)gelbtmmwl phengBf ecti ve

anount of a conpe iLnvention. or a,pharmaceutical conposition

thereof, to th§ nan)fqr?a moi{'gjugpwaleflh PG 39 5 subject is a human. Again,
li ke Bd)e gt(hg2- t4-eeﬁm%hdﬁ9t)mq&1aﬁfnd]rsemqsemfb{»}af},htwwc&bﬂ% Q]e’ﬂ??)‘ furt her

conprise treating the mammal with an additional formof therapy for type I1
di abet es, suchcasordamiioyaghthalgné-Aswllfonit aidhe mammal . The conpounds of the
i nvention, or pharmaceutical conpositions thereof, are thus used to enhance
gl ucose uptake in patents which require such treatment. The 10 net hod of
treatment conprises the admnistration parenterally, and orally, of an
effectlve quantlty of the chosen corrpound pr ef erably di spersed |n a

. Y e o Y " S Y b1



28 JAN 2003 WD 01/12>91 34 (d) Processes for Preparation of the Conpounds
of the Invention PCT/US00/2090> Anot her aspect of the inventi d28 JAN2003
process -for preparing the conmpounds of fornula |I. The conpounds of the

i nvent i owaaorizpoepar ed by conventi onal nethods of organi c PERESIEL0900 i n a
manner known per se. |In sone cases, protective groups nmay be 5 introduced
and | ater renoved. Suitable protective groups for am no, hydroxyl, carboxyl
groups are descri bed in Geene, et al Protective Goups in Organic
Synt hesi s, Second Edition, John WI ey aff Sons, New York, 1991. In sone
cases, activation of functi onal groups will be required to performa
par ti cul as- [(qui[NO(ﬁrmEmrylpﬂ?éﬁﬁma@barﬂ@}tl!pta}t;dr@ma&im@}iISI{NX(bLsJuqlfoﬁé(?hﬂﬁ/l)Can be
achi eved by using a nunber of different reagents as describe

Lar ock, Coi pr ewegbgmel]Qilqm}carbvnahmlm]mhtbﬁsne VeHfmipheéighers, New York,

B o R g SR S BRSNS
particul ars foraffagy BAMh@nbHRhAERe- 5I}gyygmlcgmlaeact| on Scherre . In
al kyl ati on, an al ky Y group 1s added to or substituted in a compound.

Al kyl &t i of-({3- [@e(chhmﬂopimnyl)acwylammmcﬂkﬂ -IN¢obvidotaphgydbarasmoflgphesdanpl e, 1 ~
acetonitrile, DMF, or THF, at 0 to_ 160C . typically at approximately 25C to
reflux and reql&:F‘T’bé’é‘V@Hﬁéo)l‘a?}Hh‘ﬂBW‘iglﬂlgomTﬁé’d@orrpounds may |i kew se be

synt hesugg(r{g [@u rs t‘ﬂghéng@%&lb%?mhnmgrfanner known per se. For

exanpl e ensation e shown in Reaction Schene |V.

In a COﬂdensatl[Bln(6l1§1aﬁbhla1§1ﬂhyl§ca$kbeﬂ%)ﬁ];ﬁiébﬂl}ﬁi@@ylﬁﬂﬁh?r&@hﬁh@kﬁé 2euifbist, is
rel eased by the conbination of two or nore 20 nol ecul es. The condensati on

reacti on may 0G€¥ upon addltl on of any of a nunber of starting materials

utili r C S5C. A
conde atl g(rig (gg I’Iagﬁ%ﬁiﬂ? moﬁf?@ﬁ@?%‘i{ﬂ 3$h Wﬁc gloé'g]ﬁgeéﬁ ation
reaction, the Q@fﬂéﬂgﬁﬂrﬁn%aﬁlQﬁMﬁ@Z%u%ﬁic%@ﬁe”b| ed from sub-structures a,
(3, and y, which ma the nolecule. The suUb-structures a, (3, and y 25

are shown S'r(r{5t[h’énwﬂlmypcmé@]ﬁurem-armcﬁﬂmramnb -§- i nvol ves reactive groups
capabl e of for lin r exanple, the_as | y_ may. i.nvol ve
t he condensatl PR’)&F@&C%%“%XIR’GPW@ Owlf"ﬁmtopi@pg%‘ggaég'é PRIC~3-Y or

t he condensati odlgmof the subassenbly a-(3 with activated sub-structure v or
t he condensation éf activated substructures a and y with sub-stricture Vii.

I n thes | atstgB-[gairaylsiidemtllanyinof-5-gNbresdul faniphtied )ariamebyBPhanyl s preferred to
avoid m xtures of reaction products. In order to assenbl e such 28 JAN

2003 WO 01/ 12%rl@gylapmmgsqht)wlzwéesubf@naﬁ@ﬁ@nts of the fornula | (a-(3-a),

d
one 2t valed AL A e ST R B SRR S 25 8,

reduction of tharbdnblaghigsRephthilede-TB0TBhRIckBRMN per se, as shown in Reaction
Schemes | or Il. An ester formof a 5 corrpound of formula 1 may be

hydr ol yzeé-[t(%r{{@rthqrhEh%rHﬂlsulé‘vnﬁ]ﬁaenabiSdNoﬁ‘ﬁ subitongphthyinathameyl]p -in
W th Bhter or EHRINERE AR 2 HReSRARES o bace. Hydrolysis is
cat al yzed sby3.8¢i400@rophenyl)sulfony!Jamino}-5-[N-(6-sulfonaphthyl)carbamoylpheny!)-
carbonylamino]naphthalene-2-sulfonic acid;
5-[(3-{[(4-methoxyphenyl)sulfonyl]amino}-5-[N-(6-sulfonaphthyl)carbamoyl]phenyl)-
carbonylamino]naphthalene-2-sulfonic acid;
25  5-[(3-{[(4-methylphenyl)sulfonyl]amino}-5-[N-(6-sulfonaphthyl)carbamoyl]pheny!)-
carbonylamino]naphthalene-2-sulfonic acid;
5-({3-[(1-naphthylsulfonyl)amino]-5-[N-(6-sulfonaphthyl)carbamoyl]phenyl}-
carbonylamino)naphthalene-2-sulfonic acid;
5-[(3-{[(2,4,6-trimethylphenyl)sulfonyl]amino}-5-[N-(6-sulfonaphthyl)carbamoyl]}-

30 phenyl)carbonylaminojnaphthalene-2-sulfonic acid;



base and may require as long as 18 hours. Further conventional processes
for preparing compounds of formula | involve the 10 el aborati &8 AN 2003
substituents or the conversion of substituents. For exanple, a brono
substit ud® VHEbe convened into a hydroxy group and vi cePGEPEH/20909

Furt hernore, pharmaceutically acceptable salts of the conpounds of the

i nvention may be prepared, as well as their corresponding free bases, and a
Tacem c mxture of any proportions of agonpound of the invention may be
resolved to yield a 15 stereoisoner thereof. In salt formation, a free acid
is converted into a salt via addition of a basic rea%ent, such as aqueous

sodi um hydrliéxiléengy sulfort jagmen JabrilNe6-suaraphgpDserdamayliphspybar t of t he

hydr ogen i ons %farl;[or?:%l aci one, or gc.g_afti ons of a base. The conpounds

amin o ttnalf:ne- S l(gn?% ]
of the inventi oA CAN D ﬁ@%e5|ze g‘% owr in the follow ng exanples or
by nodi f yi50931{['(@-@ﬁ%ﬁhéﬁyﬁ)ﬁﬁ):&)\ﬂéﬁrb&%@ﬁnﬁﬁ2}3@&5—@@%&@1)0@%0@1]- 20
e

ordinary skill in the art. (e) Exanples T —xanpl es which follow serve to
i I lustrate thi Phenyisarhaonylantine)nBrtahpkes2-andonintgdded to in no way limt the

scope of thjs invention, hut are proyided,t w,.how to 25 make and use
conpounds S HveRBn e ag KerR e R e P R O

| y~henyl) car boraﬁhleﬁ [ &%“onylamino] aphthalene-2-sulfonic acid; _
5-[ N- (6-sul fonaphthyl)car bam)y%%henyl ) car bonyl am no) napht hal ene- 2-sul foni c
aci d conpaufid{7(2-30oOpkeryy)amivat]carbsmudreina-Ce[Nd{ (Agp] fooaghtley | prgaerty [ - nvent i on
is outlined in Reaction 28 JAN 2003 WD 0111291 36 Schene |, bel ow

SOC HO | i OH Rbepyhicarbospigmisainepibpignazésutionnaddhcme | NO2 ~ SO3H y NHS |

G h & R RS Rl o 5 G A B | -
10 phenyl)carbonylamino]naphthalene-2-sulfonic acid;
5-[(3-{[(3-methylphenyl)amino]carbonylamino}-5-[N-(6-sulfonaphthyl)carbamoyl]-
phenyl)carbonylamino]naphthalene-2-sulfonic acid;
5-[(3-{[(4-methylphenyl)amino]carbonylamino}-5-[N-(6-sulfonaphthyl)carbamoyl]-
phenyl)carbonylamino]naphthalene-2-sulfonic acid,
15 5-[(3-{{(2-methoxyphenyl)amino]carbonylamino}-5-[N-(6-sulfonaphthyl)carbamoyl]-
phenyl)carbonylamino}naphthalene-2-sulfonic acid,;
5-[(3-{[(3-methoxyphenyl)amino]carbonylamino}-5-[N-(6-sulfonaphthyl)carbamoyl]-
phenyl)carbonylamino]naphthalene-2-sulfonic acid,
5-[(3-{[(4-methoxyphenyl)amino]carbonylamino}-5-[N-(6-sulfonaphthyl)carbamoyl]-
20 phenyl)carbonylamino]naphthalene-2-sulfonic acid;
5-({3-[(phenylamino)carbonylamino]-5-[N-(6-sulfonaphthyl)carbamoyljphenyl} -
carbonylamino)naphthalene-2-sulfonic acid;
5-({3-[(3-chlorophenyl)carbonylamino]-5-[N-(6-hydroxynaphthyl)carbamoyl]phenyl} -
carbonylamino)naphthalene-2-sulfonic acid;
25  5-({3-[(3-Chlorophenyl)carbonylamino]-5-(N-naphthylcarbamoy!l)phenyl} -
carbonylamino)naphthalene-2-sulfonic acid;
5-({3-[(4-methylphenyl)carbonylamino]-5-(N-(8-quinolyl)carbamoyl)phenyl } -
carbonylamino)naphthalene-2-sulfonic acid;
(25)-2-({5-[(4-methylphenyl)carbonylamino]-3-[N-(6-sulfonaphthyl)carbamoyl]phenyl}-

30 carbonylamino)-3-phenylpropanoic acid;



Il I'i d OHNOHOS ~/ ~SO03HI ~N~1NI /I i OO1/ 754

S- Ni trobenzene- 1, 3-di carboxylic acid, compound 1, was convert e2B JAN 2603
di -acid-10 15 chl onde (5-nitrobenzene-1, 3-di carbonyl chloride, conpound 2)
by the aw¥td@n2dft an excess of thionyl chloride in pyridi n@CTHRE0/A9%0%ci d
chloride was next reacted wth 2 equival ents of 5-am no-2-naphthal ene

sul fonic acid, conpound 3, to give the bis-amde (S-( {
3-nitro-5-[ N-(6-sul fonapht hyl ) car banoyl ] phenyl ]

car bonyl am no) - napht hal ene2-sul foni c ad d, conmpound 4). The nitro group of
conmpound 4 was reduced using tin(ll) chlonde in aqueous acid solution to

gi ve 5- ({ 3-(@Bi[ > melMendafienaphiify]l3-parbautuhbphenyilhy)carbamoylphenyl}-
car bonyl am no) napht hal ene- 2-sul foni c acid, conpound 5. Conmpound 5 was

reacted with 3<atonylkpermephthelsneigdonisqaegbund 6, to furnish compound 7. -
28 JAN 20Q3 1291 37 ,.PCT/ USQ0/ ' ' 9 Preparation of S ((3;nil{o0-5-

L b2 (6 sarHoHE R AT aRerdry LA Ry PR R R rrehZ 9oL Tt omi s
acid (conmpound ApohPlapbndndpliHdRnBRl&tbiylie-aRid r obenzene- 1, 3- di car boxyl i ¢ '
acid was suspended in 18 nL (0.165 nol) "of thionyl chloride and then added

to 10 Il pPyi{Bcinrieo-SThemathyt-Nr(6-s5lfomapheityil yoadunaty | frbenyltenper at ure until it
hi oyl ohl or | LAY FEhE Ber e Bt Bo S T (0010 ol ) of o
5- am no- 2=naphth j i VaSmp. dede] )f pyridine and
added to ?ﬂgggggggggﬁﬁgéﬁﬁﬂﬁﬁ?%éﬁ gW?A)Eg nél?ggéggyggﬁﬂﬁ%%gane and CHC13
under Vi gor ous catbamogijplegny)-1R-nhethylcarbendamite ) praptiticitensels sylfeid pditat ed W th

10 di oxane. The oi I%/ %rggduc_t was col |l ected on a Buchner funnel. The brown
col ored oiPpyopallydndhe ofi FigalsIstesepisaMEOOr MIXHERS SteTp@ifomFIsoned t o

preci pitate,gut over 3 in Th ol id . material was coll ected using

Firtr i ofnd e W]aé‘i“?fee&giagf.yé‘c%?p%ﬁeesﬁg‘gé‘i"ir%‘ﬁf of S ((3-anino-~-

f N-(6- . sulghyaiaphtdmld:6aiphamofitddb 8ombolindstiré BeiMnka i Bkahples 1 through 11,
napht hal ene- 2- sul fon~c acid (conmpound S) 7.00 g (31.0 nmol) of tin(ll)

chloride di hydrate was dissolved in 35 nL concentrated HCO and cooled to
0-S~Cin an ice . bath. It V\?S ded to 7.5 &an’rnol
g 3y §o

. of .4.1n ong
portion. The miARECURRIUEES HirlRenYPRISORE i1} R BRSTHEL PR Or N 2- 3
hrs, then gty wass GAQledidon éocﬁll%th &P bF &his m\jegtigﬁtﬂ{ei iabetRs
col | ect ed Ly fllfratlonlangﬁgg washed with concentrated HO (15 nL x 3), 6
N HCl 1§ 15 cotnpouidds, inelnde the MdiadudlB0sathted stereoiddraersalsivet Wasmiximans df suetl i n a
desi ccator and yielded 5.65 g.
Stereolsomers.
Pharmaceutically acceptable salts, cations and anions of the compounds of the
invention are also encompassed by the present invention and are useful in the methods
and pharmaceutical compositions described herein.
20 Pharmaceutically acceptable salts include salts which may be formed when acidic
protons present are capable of reacting with inorganic or organic bases. Typically the
parent compound is treated with an excess of an alkaline reagent, such as hydroxide,
carbonate or alkoxide, containing an appropriate cation. Cations such as Na*, K*, Ca®™
and NH,” are examples of cations present in pharmaceutically acceptable salts. The Na®
25  salts are especially useful. Acceptable inorganic bases, therefore, include aluminum
hydroxide, calcium hydroxide, potassium hydroxide, sodium carbonate and sodium
hydroxide. Salts may also be prepared using organic bases, such as salts of primary,
secondary and tertiary amines, substituted amines including naturally-occurring
substituted amines, and cyclic amines including isopropylamine, trimethylamine,

30  diethylamine, triethylamine, tripropylamine, ethanolamine, 2-dimethylaminoethanol,

tromethamine, lysine, arginine, histidine, caffeine, procaine, hydrabamine, choline,



Preparation of S-((3-~(3-nethyl phenyl)carbonyl am noJ-5-~N-(6- sulfondfhthyl)
car banoyl Jphenyl ) car bonyl ami no) napht hal ene- 2-sul foni ¢ aci d (c@8obA

100 ng (0.17 nmol) of conpound 5 was suspended in 5 nL of ,yrldlne and 2 m
sul f ol an¥04aa2¥tded 0.030 L (0.23 nmol) of 3-nethyl benzd ﬁf "EHPBr90%e. 1t
was stirred in roomtenperature for about | 6 hrs. The reaction m xture
becane a clear solution and a solid material was precipitated out by
tetrahydrofuran (TI-1F) ( 100 nL). Th 'folid mat erial was coll ected using
filtration and washed with THF three tines. This afforded 30 80 ng of an
of f white powder. 28 JAN 2003 WD 01/12S91 38 Exanple 2. Synthesis of

5- (t 3- [ ( 3bsrenpelplreadinmeng: poagsaarne dy-alkykaivrarsioes, 20gwyomine, purines,

5-[N-(6-sul f ht h | 1ph b | ht hal 2-sul f
2cl 0 ( conbatd o RO RSB PEBORRA BF 5 pound & suspended 1n & L of
pyridine and Zlfrme confPbusdtl Jreh@nSeNdsh %@ﬁﬁ' aaz%si?.l-gr&g’p %Z%cmld)tloﬂfsalt ma

3-net hyl benzoyl chloride. The reaction was aliowed to stir at ambien

t enper at ubepfepared. Gicht addfpnaits bf tralombupdd are préBFedumcd jtarafarBmamrtenyd benzoy|
chl ori de was added and the reaction alJlowed to stjir for an additjonal 2 hr.
Excess achiERIsBrFY QR e PRETE RRAPRNPG MY AIRKCETTH 451 6Ue #DYFFOCRA Fanol .

The react i T. ) and
col | ect edbﬁg’ ‘%%\q}@d&ﬁm@? ﬂ@gﬁggﬁﬁ%%&@g{g@qg atndod?s fat geélﬁé)(égf]n(r%e)é‘g%:}orrpound
The pr Oduplﬁ(isphmrcaacld%ﬂtthéll]mjab(yorgalni‘dl‘d&cal’micﬁa§5cesm%td tpsam@yc agid, purity was
assessed by RP-HPLC. Exanple 3, Synthesis of 2 (N (

3,5-bi s| r\u%%;eolsqﬂqd@ﬁarﬁmcwyld) eéarlt?afmﬁun}qéweaﬁﬂ male@ﬁ@aﬁow%@ﬁ%@ dngjeicd
conmpound_1 5 di | 85 ved mL of
én msnPhyI f 3¢ ﬁnumam "‘C“P Qa ‘Cc'i‘g?é“r‘rb‘“‘ ?C‘é ‘2&??“ Crcﬁj C“F’aBH‘%P. 1'83%ﬁLy8r| de. The

reactjn %&aﬁésh%ﬂ@a&@ ethdnesiBfonfd W€ thlid B MPRS @tplicudnesulfdhidicid, An
additional 25 ng (0.1 mml) of phthalic anhydride was added and the

reacti on htlapoedciticheptanpicfaord, ayclopkitanicproglioriid agid, latheadd, s-&¢abydroxy-pr oduct

was precipitated u on dition of THE ( ect ed , by vacuum
FrTebart oReRRY JarC Tt S arras dieehc dsid CompORR B AL T BaACE: e

i dentifi egeﬁ%)énesl‘lf%&ﬁ‘% 6%%b§r%ﬁé§u%ﬁf3pa\éxcﬁ@%&ﬁﬂ'&ﬂaﬁ%e‘é‘@%xﬁ@ﬁéSed by

RP- HPLC. Exanple 4. Synthesis of additional compounds of fornul’a V 25 The

fol |l ow ngcmpimmmﬂfdmcshdy%mmemywindyeloﬂ\Be?r]@cpf).emaflecbrbsxydq guidgcedures siml ar
to those outljined in Exanples 1- rocedures described.in arrpleslS
can b reamcwfpwam?ﬂdealussymf ﬁ@éeg’ ékmrcﬁvégmehlsﬁhéy Pﬁy%n@vgmcae% @"Wi de
array of us,

BRI OLeif AR 1 aerié ALig] lanEs: %J?& 1 ruMaGd;

alter natl ori tead o oun eactl on cherre | of
Exanpl e 1getilodicpeiddgioanic ¥ad) Bhydr@fcymﬁafpaﬂﬁﬂ& ag0, ﬂmncmmjsn@f)mfc@mul a V.
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Certain of the compounds form inner salts or zwitterions.

20 The pharmaceutical compositions of the invention preferably comprise a
preferred compound of formula I. For instance, the pharmaceutical composition may
comprise a compound of formula I, III, IV, V, VI, VII, or VIII as an active ingredient.
However, pharmaceutical compositions which comprise any of the compounds of the
invention are contemplated. In all cases, the pharmaceutical compositions of the

25  invention also comprise a pharmaceutically acceptable carrier.

The pharmaceutical compositions of this invention may be formulated as
solutions or lyophilized powders for parenteral administration. Powders may be
reconstituted by addition of a suitable diluent or other pharmaceutically acceptable
carrier prior to use. The liquid formulation is generally a buffered, isotonic, aqueous

30  solution. Examples of suitable diluents are normal isotonic saline solution, 5% dextrose

in water or buffered sodium or ammonium acetate solution. Such formulations are



39 HOB5 HN I f TABLE1 R Rz ~N. "O503H 0 o |

ConpoundR4R~73- et hyl phenyl H84- met hyl phenyl H94- net hoxypheny| HIZBJAN 203 hen

yl H113-f | uor ophenyl H124- f | uor ophenyl H133- net hoxyphenyl H144- ni t r ophenyl H1

~3-ni trowlpeny2sdd163- ni t r o- 4- net hyl - phenyl HL72- car boxy phenyiii&4dy/zoek chl or o-

, 2-carboxyphenyl H194- chl or ophenyl H203, 6- di chl or o- 2-car boxyphenyl H21

~2- car boxy- 3-

hydr oxyphenyl H22phenyl H23net hyl H242- napht hyl H251- napht hyl H262- car boxy- 1- am

noet hyi H272- car boxy- 1- phenyl et hyl H282- caﬁboxy- 2- phenyl et hyl H292- sul f ophenyl

H303- car boxyphenyl H314- car boxyphenyl H322- car boxyet hyl H33cycl ohexyl H342-fury

bglggf-z ggghﬂﬂékﬁﬂ?%mmhfm FRIRBANYAHRE 4B, bid GnalANE2O0FKMRGL411291 40 PCT;
>

38phenoxy adnhystid®d- JunnokalssireliR4eo mdd kytipieetsoagihres poty Hatpymelidioongpheny! net

hyl H42 ~?-((4- et hyl phenyl ) carbanmpyl] ethyl H43 i . . :

4- et hyl ps@%w,rmtdﬁw%ﬁsﬁéwa&%wz@ﬁm%*@neﬁw% AABR Q] nfoiim Clpsige or

~~enyl HA6( 21 - I - hyl 7'“3?(%1 . n-.2: 4l H The 1 UPAC

nanes of %ﬁ%&@%hﬁ&p%éhggxéggﬁﬂyiﬁé abl faggﬁg\?e%,% %g‘rlz%asmége?’e@b%teelﬁgyv in Table

2, belpw. plperedURAL erailEisn WeEBuf €nesral fininsstngofhiaiaideyticdDy Reapiable from

Chem nnovation Software, Inc. 5 TABLE 2 Conpound! UPAC .

Narme75- ({ 80ljqd o- i ghistseniyiay baeddef losamhare-B-stallis-tbe Ferapesg ivnhgt tcar banoy! ]

phenyl } cat.b | anmo) na ht€ | ene- 2-.sul f.oni L I

hoi 085- ({ Bt (AR RGPS CAPBEH] PR HBY. BT s BRaPHERAT) eli¥banoy! ]

phenyl } CaBQO%W'J:E}mT@9&15@@%“6’3%18\)2&1&‘9SB@J‘&&Tiers include starch, lactose, calcium

aci d95- ({3- [ (4- net hoxyphenyl ) car bonyl am~no] - 5- [ N- ( 6- sul f onapht hyl ) car banoy!

Jphenyl } c anlfwedibydra) teamp ba nepaedusidtfanate or achdd 864, (talg, pectin, acacia, agar

T B B D S it RN R b B ATy ey e

3-[(3-flu 2.5~ Sl phenyl } car

bonyL am o oﬁlﬁ%ﬁ?rﬁgel) g@rgé?g»{}gt @g{féyrlaom &e?afow'e OPwith 4 Q2P DA RE AR XALRN

aci d125- ( {arids(Butf praferainewill debatheery hisatt 20 mDtd Moib1 §ef dnaghtidiy Thear banoyl

] phenyl ) car bonyl am no) napht hal ene- 2-sul foni c

aci d135- { pBaryaseyiaah praparasions preanadsmipllawimsy ths cprrqngiosa|tedRigyrt ¢y | ) car banoy!|

] phenyl') car bonyl ami no) napht hal epe-2- sul f oni c . ,

Loi e ( PhATERY AR IERIRE PR R B Phea prersne BEHS5 EaBanoy
pheny] 3 caidymbamg; e hila, hak@pend falhd fRihard gelatin capsule forms. When a liquid

aci dl S5- ({3-[ (3-ni trophenyl ) carbonyl am no] - 5-[ N- (6- sul f onapht hyl ) car banoyl ]
phenyl } cactmisy Isarsend pagrardtainendl B wuthé émrincof a syrup, elixir, emulsion or an

aci d165- ({3-[ (3-vitro-4-net hyl pheny ar bonyl.am noJ- 5- 6; sul f onapht hyl ) c
2 banoy| | BREIEYE PEAPBOAYT S H RAB, PG Eaoad SerPp Gfeg ey bé sdrmisteet P

aci d172- (Nrediyp. Bl §:H1\héc§n§él!aé9ﬂﬂg9ﬂa¥imé£%mé banmoyl | phenyl } car banoyl ) benzoi ¢
aci d1$2- (N-{3,’5- bi s[ N- (6- sul f onapht hyl") car banoyl ] phenyl } car banoyl ) - 4, 5- di ch
| or obenzoi c Some specific examples of suitable pharmaceutical compositions are described in

aci d19 -(g‘;— [ (4- cgll ar ophenyl ) car bonyl am no] - 5-[ N- (6- sul f onapht hyl ) car banoyl
] phendl } c&xpBRiasd ‘ho;%ﬁ thal ene-2-suifonic acid 28 JAN 2003 WD 01/ 1291
4] _PCT/ USQU 2 : o . -

2027 (N {3, 5+ bi SORTEEY SEPRTESRYISE] ForaPsiion o] SR B PSR BLOBYY 4. g-chi or o
benzoi ¢ packaged in a container with a label indicating use of the pharmaceutical composition in

aci d212- (N-13, 5-bi s[ N- (6-sul f onapht hyl {)car bam)yI]]Ip_henyI } car banoyl ) - 6- hydr ox
ybenzo~c &t teeatment of hyperglycemia, type | diabetes, or type II diabetes, or a combination of
-225-({a- Q}peh(ﬁ%aisgg&%g&sam no) - 5-[ N (G sul f onapht hyl ) car banoyl | phenyl } car bo
nyl am no) nap al ene- 2-sul font

aci d23%- ({3- (acetyi ammo) - 5- [ N- ( 6- sul f onapht hyl ) car banoyl Jphenyl } car bonyl amm
0) napht hal ene- 2-sul foni c . _ )
aci d245- ({9- ( 2-Metppdhef Ysa elobgmhpennsis-of thislrv@nsanf onapht hyl ) car barmoyl ] phenyl
} car bonyl am no)hapht hal ene- 2-sul f oni e : . .

hei A2 ({ 3+ ( 1 GRApRRRTF LTS TRyFLien BRgs been fRupd i Bind 4n s rhiRse fempiB Rty 1 1 phen
yl } car bony{; aiiTHRd AaBpidaheRtatrmIHAOREptor (Example 12, below). In addjtion, th
aci d26{~S) -13- anmo- 3?!?6@{ 3,75- bins[ N ( 6-CS}?J|O¥ (onxélf)nrﬁ fFlyl ) ga%?ar%@l ]1 g)ﬁén;eﬁe} car bano
yl ) pr opanobmpeacndidiale bbkq shdvibasinNafde- iasulfndnaphityhil effear tharaydphploény|  }

car bappyl ) - 3- Eh.en(gll prop%r}oi C

aci d288- (RSN} StlRere6 IerRtiash spli Brrmels baksinypRensaprawgabygpiso2- phenyl
pr opanoi c . : -

aci d295- (P& RCE SUPTShasRe R I bandy 198105 EPFs profsh FEmmb Y ammo) p
henyl } car bonyl anmo) napht hal ene- 2- sul f oni ¢

aci d303- (N- (3, 5- bi s[ N-(6-sul fonapht hyl ) car banmoyl Jphenyl } car banoyl ) benzoi c
aci d3j 4- (N-{3, 5-bi s[ N- (6- sul f onapht hyl ) car banoyl Jphenyl } car bamoyl ) benzoi ¢

LN NN o o o o o o o
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4Go- ({5- (Z (2- napht hyl oxy) acet yl ami no) - 3-[ N- (6- sul f onapht hyl ) 2& $AN200Ihen
yl }car bo | am nol) napht hal ene- 2- sul f oni c

aci d4' 75 (Q 8129 met hoxybenzo[ d] f ur an- 2- yI ) car bony! ani no} PSVIRIY%2®u] f onaph
t hyl ) car banoyl ] phenyl } car bonyl am no) napht hal ene- 2-sul fonic acid Exanple 5
Synthesis of 5-[(3-{[(4-chlorophenyl)sul fonyl ~-am no} 5-

- (6-sul f onapht hvl ) car banoyl ~phenyl ) car bg Pyl am no~napht hal ene- 2-sul foni c
acid 5 (conpound 50) To 100 ng (0.17 m©l') of conpound 5 suspended in 5 nL
of pyridine and 2 nL of sulfol ane was added 36 ng (0.172 mmol) of

4- chl or obenzeneBhd dlohiyl ofciohgoudds of The inveaiten rstwasatahutophedphiarylstiom ofit

anbi ent tepperature for An addi tiona 5.mml ) of the

4- chl or obehz SRR FISAIPF aB%I“b?tf‘H‘élaVr‘é eaafa'éf'dm;ﬂacqsa éé%%@tw*aﬁh %1 owed to 10
stir for PIo | on
addi tion oFerE R e pekific SefmbRE A O PP SURERS, Bt BeFiholR

i denti fi ednle tréhtiVR @tmaRggnzpest subRenpyitladidbaes: leowmt@sﬁ@ased by
RP- HPLC. Exanpl e 6. Synthesis of additional conmpounds of forrmula VI 15 By
nodi f yPng tt%éd?yr?ﬁ‘ﬁéé‘?%Ydé%?eﬂlB&ﬂi thiat ‘E&a‘h‘ﬁP%U’E‘St% IagnpeBvadar EECHBIOP known

in the art n I St e re ~/ O ~S~
103 1o sk BTRIRAOP s B ifor'sB 18 Rt X BB S i Br o | ;
SUU 20909 tadipgundid insulin-binding site, nor do they effect activation of the receptor by a

. R~48phenyl H492 napht hyl H~04- Chl orophenyl H514-f | uor ophenyl H524- met hoxypheny

| H-34- net hy#qmeﬁm HBYIET Hafbhiat mlb*@:slz)vaneﬂtnr ﬂhn%ﬁmgqu@h@rgﬁrlwawsh@wnm el H
The | UPAC nanes are |.isted bel ow

" Tabl o AR obRErRORRE i pel NP e a af i BAeaB WS aD Or avTm
from ghem mpayat bofe RAPWRLEphdsPRorylating exogenous substrates and to effect the

increased uptake of glucose by adipocytes and insulin receptor-bearing cells in general
and to lower blood glucose in diabetic subjects. Accordingly, by virtue of the activities of
the compounds of the invention, they may be used to stimulate the kinase activity of an
insulin receptor, to enhance the activation of the insulin receptor by insulin, to enhance

15  the stimulation by insulin of cellular glucose uptake, and to stimulate the uptake of
glucose in diabetic subjects. Thus, the compounds of this invention are useful in the
treatment of diabetes.

One aspect of the invention is directed to a method of stimulating the kinase

activity of the insulin receptor. This method comprises contacting the insulin receptor, or

20  the kinase portion thereof, with a compound of the invention in an amount sufficient to
stimulate the kinase activity of the insulin receptor. By stimulating the kinase activity of
the insulin receptor, both autophosphorylation as well as the phosphorylation of
exogenous substrates is enhanced. The stimulation of the kinase activity of the insulin
receptor may occur either in vivo or in vitro.

25 The compounds of the invention have been demonstrated to exhibit stimulatory
activity at the insulin receptor with subsequent lowering of circulating glucose levels for
a potential therapeutic effect in diabetes illness. Similarly, other compounds which show
the same effects on the insulin receptor and, thus, on circulating glucose have the
potential to be useful for the treatment of diabetes diseases. The compounds claimed

30  within this patent can be used as a model to discover other new agents that act on the

insulin receptor and thereby lower circulating levels of glucose 1n diabetic patients. The
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NameQyS- ({3- [ ( phenyl sul f onyl ) anmo] - 5- [ N- ( 6- sul f onapht hyl ) car bafo AN | } ¢
ar bonyl ammo) napht hal ene- 2- sul f oni ¢ i
aci d4) 5-wp3[ignapht hyl sul f ony! ) ammo] - 5- [ N- ( 6- sul f onapht RGT/CSeHAAbdyl | phen
yl } car bonyl am no) napht hal ene- 2- sul foni c

aci dj p5-[ (3-{[ (4-chl orophenyl ) sul fonyl ] ammo} - 5-[ N- ( 6- sul f onapht hyl ) car banoy
1] phenyl ) car bonyl am~no] napht hal ene- 2- sy} f oni c
acidjI5-[(3-{[(4-fluorophenyl)sul fonylianmmo}-5-[ N-(6-sul fonapht hyl ) car banoy
i ] phenyl ) car bonyl am~no) napht hal ene- 2- sul foni c

aci d525- [ {Ps{ip @promshoxypieb tiyesy sgantsovap|teanilized tobdipdeve6 newl ihanmplatdpds car bam
oyl ] phenyl ) car honyl am no] napht hal ene- 2- sul f oni c .

aci dj 35- [%&:@D{Sﬁ%ﬁg@mi’ Hgﬂsy-éwrawﬁ?faﬂ%}C-a@@eww- RUPTEREARYHYF) car banoy

| ] phenyl) Wﬁg\/lﬂ@&!% : 1EQ ) L .

aci d545- ( gB ~ napht suP?@hi??éﬁ?%@)%? ﬁia-te(.’Go-pglIRllz %’nagghstt%ngjsdé%er szsi?r‘{)syl ] phe
nyl } car bosebaarpionaphdibalvenesf i kb®poends that: :
aci dj $5- [(3-{(}2, 4, 6-t nmet hyl phenyl ) sul f onyl Jam no} - 5- %N— (6-sul fonapht hyl)c
ar bamsy| ] phenyl) car b@ﬁymtglmlmagmtbh@ﬁapléﬁémziﬂg%ﬁefd@maena fhgonpylg receptor

[ benzyl sul.f onyl ] am _no} - 3- 6- sul f onapht hyl ) car banoyl ] phenyl ) car bonyl ammp]
napht hal elﬂge-lsf-%ﬁ%‘ l&ﬁi’%n 5&?}:@%@“&%@ e 7. Preparation of ~-[(3-f

[!2-chl orophenyl ) amapal saibR0MtadE MRufn receptor; _
~T1- (6-sul fonapht hyl ) car banoyl ] phenyl ) car bonyl am noj napht hal ene- 2-sul f oni c
aci d (conpound3~9) S$omillde pigc¢s®.upakemmsp kelds ansltmgsoemd 5 di ssolved in 10 ni

of dinethyl forpam de and .1 ni, of ridine.was added 25 ~tL (0.207 mmol) of
| O 2-chl or ophényl ﬁ%&y%%*ﬂaé{“gﬂ%‘g%ﬁfe‘gefaﬁefh%@ Pl owed to stir at anbient

t enpeyat ure fog 16 ngeMrcﬁﬁjﬂfng' _Le 1%3elF|inﬁanél1%:,” rr_rml) of 2-chl or _ophenyl
i socyanate was added and the reaction allowed to ' stir for an additional 2
hr. The reactién pr hdhibit lipeigsipireadllpahdtietesipon additi on of THF and

coll ected by vacuumfiltration to provide 57 ng of the desired conpound.
The product waé i dehtiipil Bgolysis iIHNAMRa¥nd nass spectroscopy and purity 1 ~

was assessed by RP-HPLC. JAN 2003 WD, 011121 91 45 Exa e. 8 Synthesis
of adi | biGF HERBBtRTEn gF PP o OABEr 58 g B R Shond he

synt hesi sigles6¢d ety in ExapPher: 7 using procedures well known in the art,

t he conpounds shown in Table 5 were prepared. R4 H\~ Rz \N O HO3BS H N 5
TABLES S03H OO Coﬁsptjumg/R}imulate the cytoplasmic kinase domain of the insulin receptor
R~573-chl g.ro heg | 1 - 1584-chl o‘;.o henyl H592- chl or ophenyl H602- net hyl phenyl H613
- met hyl phERASHE24¢ ITEEHY FSARATFP8%2- et hoxyphenyl H643- met hoxypheny| H654- met h

oxyphenyl HoGohenyl HA‘Eheatg}gﬁéglaF@mg%sgfi?;g@p@grrpounds shown in Table S

above, are listed below in Table 6, below.  The | UPAC nanes were generated
usi ng Chemi str§. 4D Briawildw gluooseliptabhénrb calloaral issnesSof t ware, | nc. TABLE 6
Conmpoundl UPAC _ ) )

Name$7~- ( (3-{ [ #3- chF-8PEpRETRAtNgBlePealelEi ¥ BRMWA'S5- [ N- (6- sul f onapht hyl ) car
banoyjqy phenyl ) gar bo L4 2125 SHi ~C aci dS$5-[ (3-f

((4- 0%9 or ophemg/] )amﬂ%g%gglgﬁjéﬁgﬁg@nmﬁ%f@g?%ﬁfy%&iglﬂi’f onapht hyl ) car banoyl ] pheny
| ) car bonyl am~né] naphilibit §pelyds siddlioand tissues;

aci d595-[ (3-{[ (2-chl orophenyl ) amo] car bonyl ammo} - S-[ N- ( 6- sul f onapht hyl ) carb
anoyl ) phenyl ) car bon{ubit Heyhysip Ht mamawds 2- sul fonic acid 28 JAN 2003 WO

01/1291 4 T/ 3<JS00/ 20909 : .

5051 (3- { LB OTHSE Ny o MR eGP AR oF el BEogSTI S ARBIRE RS ar barmo
yl ] pf ~enykhairbosyd iRmToal pagiethavangsn BosHekd ONEa compounds, these compounds

aci d615- ((3-{[ (3-net hyl phenyl ) am no] car bonyl am no}-5-[ N- (6-sul fonapht hyl) ca
r banodd | perare Ytd ied dmdliseves Fermpinidathandisplag akbfivty o bioassays that:

aci d625-[ (3-{[ (4- nethyl ph I ] car bonyl.am-no} - 5-.] N..(,6-sul f onapht hyl ) car
banoyl ] phenyl )éar bo ¥’V§W§ﬁ#ﬁ%é¥@ﬂg§ ¥%}tip?55 cigih OF e Rl receplor

acr d63~- [ Rade drdndBLisNeX YRBERY kihagwro] car bonyl ammo} - 5- [ N- ( 6- sul f onapht hyl ) car
banoyl ] phenyl ) car bonyl ammo] napht hal ene- ~- sul f oni ¢

aci d645- [ ( 3- { [ 3- mretAvtixytplsamplaariminsoln bamaploarmo} - 5- [ N- ( 6- sul f onapht hyl ) car
banmoyl | phenyl ) car bonyl ammoJpapht hal ene- 2- sul f oni ¢

aci d6j ~- [ (3-{] §4- mgﬁ&%ﬁéﬁvﬂeﬁ%}w&%@iﬁ%ﬁl%@ 5- [ N- (6- sul f onapht hyl ) ca
rba ) phenyl ycarb ' ~ 2= L.C

aci cr}g%dS ((3-] (%henyﬁgm%ar%gﬁ%‘gﬁ%ﬁ’%ﬁ ﬁtAH’ﬁ%Em f onapht hyl ) car banoyl ] ph
enyl } car bonyl afii no) haplkt biatwenimedlisdské erele imbudadanpl e 9. Synt hesi s of

Sodi um 5- ({~-~(3- Chl or ophenvl ) carbonvl am no)-~-[ N- (6

h_ydr oxynapht h~l ) car banoyl | phenyl } carbonyl am no~napht hal ene- 2- sul f onat e



(conpound 82) 5 Conpound 82 was synt hesized according to the procedures
outlined in Reaction Schene Il, Ili, and 1V and as described 28 dAN 20Q%

. JAN 2003 V O 01/12s91 PCT/ US011/20909 47 Reaction Schene [l 5 10 15 NOz NHy
O Pdl C, WSV OCH3 -- HOWOCH3 + Cl / C O O O O 67 PCYUSP 00 |/
SOCCL, HNO - HNOC ~ OCHg HO\ f OCCH3 OO0 OO 71 ?0 Preparation of

3-am no- ~- (nel hoxycar bonyl ) benzoi ¢ acid (conpound 68) To 2.75 g of

fmono- met hyl - 5-ni troi sopht hal ate (or S (g?t hoxycar bonyl ) - 3ni t robenzoi c
acid), compound 67, dissolved in 30 nL of THF was added | 00 ng of 10%

pal | adi um on carbon. The reaction was Clol‘aced in a Pan hydrogenator under a
HZ atmosphere df 45 pbibitdmglysitaresalls #d UBUes:. The sol i d pal I adi um cat al yst
was renoved by yacuglg}‘f itlltr tion through celite and 5 nL of IN HCl in

di ethyl ether was add8F{BOL¥S PPYPERER After sitting for 12 hr, the solid
was col | ecigbiRyd WadwWbrithht iRt taRpARdiri@srevasdysdmich bir&dilikl faGpt ate. This
provided 1.82 g of the desired product. The product was identified by IH
NVR and n@sspaspef mrags sagpyotendlapintéragtionssthassesyedndsycaribe MRLGd Prdapevat | on
of 3-~(3-Chlor oggeﬁ%%c rbon%/l. am oJ-S-gggt hoxycar bonyl ) benzorc acid

( conpound “9BPOFDY Slga%?tll@y [9psH¥> EBhpound 68 was added 10 nmli of THF,
10 nL of 20 water, arg; ki ; i oxi de.
To this reacti 01?1 solﬁugil%%eﬁﬁ/tvam;u]gtfgé@ed%ﬁ '? gﬁﬁgﬁﬁsgh%mg%ﬁe ‘E’%ﬁ’t’ﬁ%@%{gg

sol uti on d&ina3d br die ip&ilindecapodr)kimfse;3- chl or obenzoyl chl oride (conpound 69) in
~m of THF and 2.6 nL of a 1N ague,ous,sol ution of sodi um hydroxide. During
the additions, 4he phrihpie/Hanvlasdhs psulibiegerteh was 28 JAN 2003 V1' O

01J1291 PCTJL§8I 10‘1&%8‘91%%6?@#&0?%%5% R‘Xo g%]l]spa%get\{ss,%n-d the reacti on was kept

at a pH greater 't han ete addition, P'C i ndi cat ed sone

conpoy@d 68 remmi nedLoWdediRueg preesddids Wasamepgat ed using 150 yL ( 1.21
mmol ) of 3-chl orobenzoyl chloride (69) in ~ nL THF and enough I N aqueous
sodi um hydr oxi de to hewercaicnlating ghicesedavasinmureamspH above 8. After 5 TLC

t he reaction was

anal ysis indicated c L.ete,consunpti on of compound 68,

extracted wit haéet hylpng@éﬁﬁoéysésnlﬁ Cnﬁ%aw]taﬁ:fﬂgsws sodi um bi carbonate. Then,
the aqueous | ayer wamhafilfolysedinwhdhm@isN HC1 and extracted with ethyl
acetate. The organic |ayer was dried (MyS04), filtered, and volatiles

removed in vacuo.andtier aspsell afithginy egicdu thenasilinrreeeptad 1ssctilated by lcontacting
ccet alel el L etier 20150 Lo forma i Le soll d Lhal vos colleled by 10
T
3- (chl or ogatdeocy bf nsulin-TBe Grpetedjpiseliy teceptvbomy oatismdy be on olat @irface of a

cell in a mammal. In such a case, the contacting is effected by administering the

compound, or a pharmaceutical composition thereof, to the mammal.

20 In still another aspect of the invention, the compounds of the invention are used
to stimulate the uptake of glucose into cells displaying the insulin receptor. This method
comprises contacting the cells with a compound of the invention, optionally in the
presence of insulin, and in an amount sufficient to stimulate the uptake of glucose into
the cells. The targeted cells may optionally be in a mammal and the step of contacting the

25  receptor with the compound may then be effected by administering the compound, or
pharmaceutical composition thereof, to the mammal.

A method of treating hyperglycemia in a mammal, preferably a human, is
provided by another aspect of the invention. The method of treating hyperglycemia in a
mammal comprises administering a therapeutically effective amount of a compound of

30  the invention, or a pharmaceutical composition thereof, to the mammal. Optionally, the

method may further comprise treating the mammal with an additional form of therapy for



(conpound 71) 15 To 0.319 g (0.96 mmol) of conpound 70 was added 8 nlL of
thionyl chloride and the resulting suspension was allowed to s28 JAN2003
anbi ent -tenperature for 2 hr. Then, 5 drops of pyridine was added. The
react i onwiowredtsat el y becane a honogenous sol ution. After .JCTHIS99/2090e

vol atiles were renoved in vacuo and chloroform ( 10 nL) was added and
renmoved in vacuo two tinmes. This gave a solid product that was used w thout

20 characteri zation. 28 JAN 2003 wo %\riﬂ~m 49 Reaction Schene IIl 5 10 15
\' \ S3. / / NH3+ 72 Ac20, pyridine | so'- SOClz I \ \ so2ei / [ | | O
NH O~ NH ~ 73 74 p-cresol, pyridine I \ \ / / NHgG 76 PCTIUSOCQ 20909 . - /

\ \ "s ~ hypeellycerial Far iGstaitd, dhe fetjodmady also obmprise administering to the

S- (acet yl am no) napht hal ene-2-sul joni c acid (corrpound 73) To 29.3 g (0.13
nol ) of 5MmAMAY- \wmmﬁwﬂmxﬂ E@ﬁésomtpéhﬁ wmRqUdE ebHFORNENtKr) Allgsnaitieiddng0 i of
pyri di ne and tIC n [ uIt|n sus nsi.on

al | oned tSO@PPundﬁbf | et tlopgﬁaﬁ/er dﬁﬁxsteﬁf@ t%% We Pé H?tic’.“n"é‘ sBl ution

was di | ut @gn\hsulin@ugdr AherMEmaniad reath@ht fo@h?ﬁérlgﬂy&ﬂnmﬂ% Bt atiBudif ol )

of sodiumin 100 mL of nethanol was added. After ‘a solid precipitate began
to forim 2eCombiodtiogicdtdnygs agimimistergddo alntomdmandd nobse bs agpempiwivally eifewidet o

stir. The solid ected b it |on and was washed with
i et hyl  eeRRRt HhF b Fhed el areh of Beiadind g SRtsEbL MeBachFoRict | The
product \A@&Fgggldtllfg”ﬁga mg Sand nmass spectroscopy and purity was
assessed by HPLC. Preparation of .5-(acetylam no)naphthal ene-2-sul fonyl

chl ori de (conpeumdy ddpgefousIedeeftect Of fht adnliniswhtieoopouniih $3nnds-adeed 52 nl
of phosphorus 20 oxychl oride, 10~ nL of sulfogl ane, 105 nL of acetonitrile,
and 4 nl &yPealnesTH) MbehaRpigRtial Toreomesands Pﬁ@“@&is‘ﬁfe’%‘% dhiswseblamicaded to stir

at anPd) en% éO?Hé)?&l%t sg(/grafng)ﬁxégéthc ahem vﬂldodaeivle naun ]f(e)dl%bﬁe I’%SPOHSCS lllSQIg ne and

acetonit I’I reaction re was ralse

After 2 hipr hé\hehyg)@a%rﬁéb% REEIABECIRNAGHR. glUNRe. Fagth%e@lp&@@ﬁs W &AL/ 1291
PCT/ LS00/ 20909 reaction tenperature was |lowered to 25C, and then the

reacti on ecomirasirasionef é‘lqmmp@dnmfdhqm/eoﬁon wéth sibttberapadtic dses efinsin ed,
the resulti solid was colle vacuumfll rati gn and vmth
ol d wat el FRGTISE G Raationksy Sstihe GYabeRe RERGn:gricter dBss ol prbHLE T he
product wesi genbidi e&ls@guenlskm& ARSI SORRL TRSGORMAIAR ey 1S
assessed by RP-HPLC Preparation of 4-nethyl phenyl

5- (aceékdyl amdapmblaaﬁhtdhahg Ihgp@-l}ﬂ@fdlﬁ anthe @re(sé‘mrmmﬁnmdul?rﬁ) THey dpipedr tolindredssO

nmol ) of p-cr sol in iO'O yridine cooled in an |cijvvater bat h, was
added hal fhegfiesnveness.ef igsuln l?ﬁ%éwa@hSElawﬁ@aﬁepum mppet eHestike  t he

hypoglycemia. These compounds are, thus, effective insulin safeners.
Still another aspect of the invention relates to a method of treating type I diabetes
in a mammal. This method comprises administering a therapeutically effective amount of
20  acompound of the invention, or a pharmaceutical composition thereof, to the mammal.
In a preferred embodiment, the mammal is a human. The method may optionally further
comprise treating the mammal with an additiona’ form of therapy for type 1 diabetes. For
instance, insulin may also be administered to the ..;ammal. The amount of insulin which
is delivered to the mammal should be in a therapeutically effective amount when used in
25  conjunction with a compound of the invention. However, the amount delivered to a
mammal in conjunction with a compound of the invention is preferably less than an
amount which would be therapeutically effective if delivered to the mammal alone. It is
understood that the insulin which is administered in any of the treatments of the present
invention may either be isolated from a natural source or recombinant. In addition, an
30  insulin analog may be substituted for insulin in any of the treatments of the present

invention.



10 remai ning hal f of conpound 74 was added. After another 10 mn, the
reaction was removed fromthe cold bath and al |l owed to warm t 28&JBN2003
tenperature. The reaction was poured unto ice and extracted with

di chl or oWOtM4AA¥! The organic |ayer was washed with 0 1 N-BquE£0%481

foll owed by 1.25 N aqueous NaOH. The organic |ayer was dried (MgSH),
filtered, and volatiles renoved in vacuo The residue was recrystallized
from 15 ethyl acetate/ t-butyl methyl e{her to give 1 1.9 g (33.5 mmol) of
the desired product. The volatiles were renoved fromthe filtrate and an
additional 10.5 g (29.5 muvol) of the desired product was isolated. The
product was |d1®ﬁtlllffvlé@fb’§lpeﬁsm%mewa§s tlzqommg@@pflﬂanqu@upnw was

d RP- HPL 20 P t f th
B e e st 5od ot uethdbed st 1O RFANPE Atatstesdn g apypsl. Jhis
conpound fethb@eompeRd adifintdiedd Qllﬁi‘@gﬁtlé’eﬂ@ e ik aRhufN fAAEPsandTE theThe

reaction suspension was heated to 7 hr. The resulting solution was
cool ed t oinveomnt @rmmaamneanemdomusmah itizgebtnid the hiarhnalg bgews the quiefarmed
th ethyl aceta e, The

hyd Th t t t ed

st bt SR i it o
I I

1 vaou nIpAher b kol ekl SLIORET RS ARG o o

t he desi r@dbepésodu:htas adfiipeRsuigtulwes the esdnhhbed by H NVR and mass

spectroscopy and purity was assessed by RP-HPLC. 30 28 JAN 2003 WO

01/ 12s91 ReactTwosm@én@ qfithe inveptign, @1 phegrmaqewmigal \comp@@ns therFOﬁ afe ¢\ |
Cl o 79 5-am |

no- 2. naphHoPTHey edine fheeepBetPainm; Sarepe ety it g "s0 7
_PCT/14500/:2®889f %\rca@mlﬂsr‘nt cHMprsE’sht@e 5dﬁ‘m413t|rat“o a\reﬂtet@@?f“ arld dral(, Of 4rf eifb&{ve ~
IHNOPhO~S~H/ ~ N\ NaO\/EHNONaOzS\//
OH N\ | quaptify af tie ®0®!ﬂ cdm;gﬂmd preferablv dlspersed in a pharmaceutical carrier. The
effective doses of the compound of the invention are generally selected from the range of
0.01 to 1000 mg/kg, preferably 0.01 to 100 mg/kg and more preferably 1-30 mg/kg, but
will be readily determined by one skilled in the art depending upon the route of
15  administration, age and condition of the patient. The dosage units may be administered
one to ten times daily for acute or chronic disease. No unacceptable toxicological effects
are expected when compounds of the invention are administered in accordance with the
present invention.
The compounds of the invention, or pharmaceutical compositions thereof, may be
20  administered by any route suitable to the subject being treated and the nature of the
subject’s condition. Routes of administration include, but are not limited to,
administration by injection, including intravenous, intraperitoneal, intramuscular, and
subcutaneous injection, by transmucosal or transdermal delivery, through topical
applications, nasal spray, suppository and the like or may be administered orally.
25  Formulations may optionally be liposomal formulations, emulsions, formulations
- designed to administer the drug across mucosal membranes or transdermal formulations.
Suitable formulations for each of these methods of administration may be found, for
example, in Remington's Pharmaceutical Sciences, latest edition, Mack Publishing

Company, Easton, PA.
30



Preparati on of nethyl

S- ~(3-chl orophenyl ) car bnnyl am noJ- 3- (N- (6- ( (4- et hyl pherryl) 28 JAN 2003
oxysul fonyl Jnapht hyl Jcar banoyl ) benzoate (conpound 77) To 0.34 g (0.96 mmuol)
of conpowod17i2swas added 0.33 g (0.96 mml ) of |0 conpoundPCA&S0E/309%%. of

di chl oronet hane, and 162 ~L of pyridine. After 16 hr the reaction was
extracted twice fromethyl acetate with 0.5 N aqueous HCI. The organic
{ayer was then extracted with 1 M aqueous sodi um bi carbonate. The organic

| ayer was dried (MyS04), filtered, and | atil es renoved in vacuo. The
resulting residue was stripped fromdichl oromethane twice and the resulting
sol i d susppnde@radesshs Foi Pre ﬂi@tlbaaetheT@tﬁnminudoms Ifadntiegt ed by vacuum
filtration. This provided g (0.44 mvol ) of the desired product. The
product was i dé\mqthqr@elpd@ybﬂmwm/m@nnasQrospﬁcfmmsp@mg thagompPindy ofas
gf:g;?:? i %H‘E‘E ﬁpjl'he com§08u s'gf Oeox%ve 10 1a%e{ ;%rze% d%y ccrnvpecr:l-trljoﬁon(m)e/:t odgs 0%
~-((3-clz , nyl Jnap -
i hy1) car Dol e, o o Lo e I bt SR MR E B b
conpound Hra&ase@dﬁbﬂte&@emﬁv@f SﬁHEolbq»rcftemwe@rcﬁxplsdmagmmephbsirmqu tnarlmxw Then,
2.24 mL (2.24 mol) of a 1N aqueous solution of Iithium hydroxide was
added. Thgsouﬁﬁamﬁféa“%edsw%ew&f awa%wéﬁcg%ﬁmswofﬁ%maéém{ﬂf% 56$0n95 mL of

vater A ESLichOuli il A3GHL AN RS obOUR GG andaliecrRhalde THF

renoved by rotary evap e resultin was co y vacuum

fl|tratl0@rou_ﬁl@|vﬁlll%%’dpﬂ%dl 10 péBotin aﬁécummta)cu@ifx Fhee-dagil¢, adtiatiofect . The
product was identified H NMR and 10 nmass spectroscopy and purity was

assessed byr bRy PaaBls Wépaa«:émvcﬁ byfusipgrarmamiher pheiffprens reagents enfdesenesiribony| )

2t e (Ubp b kb e B I e e SO atary S COpUGHI VR Ve Mifed 0. 5
mL of thionyl ¢l Q5dfas of e 1ﬁU§R%%%é’ﬁ% &bd oy h8os bl slkaqfan@,mmet
tenperature for 1 hour. Then, 1 nL of acetonltrlle was added. After another

hour the pedut g@opheaeanser lancwspanm dior sxariplai paticulddf fovabe acidabn afhe
reaction sol ution becane hom)geneous W thin an hour . L?f{jer an additjonal 30

mn of stﬁhww Reaghiopgicheme d s Inalkylatighdpedkylgrouncs ddsitor s subsistied infy 20
(ot due  "CBmRbLARPR AL C UL HA0f 1 4 WiableTBRent Bhch BAYE SoPL! o P oduct

t hat was use wi t'hou arac%erl zat 1 on. tIsre aratron t henyl

~- ((3t1( 3a6é’lbmltrﬁ)1|éhBNW )(ﬁ'aTHlQray basil 6oL, @p(xé\d-ll@@t approxxmate]y 25°C to reflux and
hydr oxynapht hyl ) car banoyl Jphen 'é) ) car bonyI am no) napht hal ene- 2- sul fonat e
3

(comoundT@1®§§0m912ﬂ1§ h@grS( elcagppsiupdomay kpoisade Fonthesizeddded 10 nl of

di chl or onet hane f ol b of, . 5- ht hol
(80) di ssSf’K‘/‘ijl at’°n5re?ﬁ_ °6’f5 %afmﬂjrncﬂg%éw%?rﬁﬁ Oﬁ'f’—i?f' ?[écé% 47 goﬁrﬁ?\gs al | oned
to stir atopddpk@idn 4r8RRGVATHREadIN SkBefb IVTm@ae&&rehmrbnvvaﬁcmtmmpmﬂ with
ethyl acetate and | N aqueous HCI. The organic |layer 30 was dried (MS04),

filtered, Sabﬂﬂanml amhlaesvat@rm\lﬂdl isveleagaddy tiitheombiwation plivoegsimere was tr eat ed
with chloro dleth et her toformaX.eIIo sol tlonb
g 1 er 0

sol | 20  2ales e Tessoprey ety zggediton S afP ol nd

starting matcnals utilized in organic syntheses at a temperature between 50 and 125°C.
A condensation reaction may also be intramolecular.
In the condensation reaction, the compounds of formula I are assembled from

sub-structures a, B, and y, which make up the molecule. The sub-structures a, 3, and y
25  are shown in the main process claim The assembly involves reactive groups capable of

forming the linker -WY-. For example, the assembly may involve the condensation of

activated sub-structure o with the sub-assembly B-y or the condensation of the sub-

assembly a- with activated sub-structure y or the condensation of activated sub-

structures a and y with sub-structure B. In the latter case, identity of sub-structures a and

30y is preferred to avoid mixtures of reaction products. In order to assemble such



precipitate. The solrd was collected by vacuumfiltration to provide 15
(19.9 ~inol) of the desired conpound. The product was identifi28JAN 2000\R
. and mass spectroscopy and purity was assessed by RP-HPLC. 5 Preparation of
Sodi um 5WG SYRE%L Cnl or opher zyl ) ear bonyl ani noJ- ~, (N- (6  -PCT/US00720909
hydr oxynapht hyl ) car banoyl Jphenyl ) car bonyl anr no) napht hal ene- 2- sul f onat e 82
To 12.0 ng ( 15.0 ~nol) of conpound 81 was added 400 p.L of nethanol. To
this stirred suspension was added 400 of a 1.37 Msolution of sodium
met hoxi de i n net hanol. The suspensi on qui ckly becanme honbgeneous The
reaction was allowed to 10 stir at anbient tenperature for 40 hr. The
reacti on wempgoenis pf b foronylad] {o-Brahots aqtiMaed avletstrrdure Bl raay begrsasted withenoved
by rotary evaggrati on. The %esulti n so&'hd was suspended in 0.5 nL of water
and the soVPEURSIHEEIEE GBS %ﬂﬂ’PPfSGE%’E‘? This provided 10 ng (i 5 p.nol)

of the desired cOnRMHAL. of FNGnRA @%gtals\ﬁ% 3;5‘%% byPieB et o'ftlle‘é d}%@g%&%ti SS

spectroscopy and purity was assesséd by -HPLC.” 15 Exanpl esi s
of addi ti amahnreo kpoungdsr of ad shown ia RéattiorBycheods { yt g Anheates furtrhefze s
described in Exanple 9 using procedures well known to the art, the
conpounds C8AHRAN AT feamuE Im%gfr pygiroligsktodpap dhcerdlt ondrss apyd R 919 crppENG O O H

15700, I RIRMBSUIAERS A iy pIFORL AR, SR © 1,

of f 0 $( -with S@2NoRwithiag allfagol IHRACHReeIRE oPbask h@lydaspasRdstabhedwy héld babl e 7,
above, are fisted below in Table 8, below The I UPAC nanmes were generated

usi ng Cherbiasg and mEy maawd as ldngam I@Hertsnnovat i on Software, Inc. TABLE 8

Co d No. | UPAC,Name$2Sodi ) .
S (Lo Lo Ol o ER OIS RD BBl PTos 6T 106 ProQerias RSP yyis b ARy v BESAS! | - phe

nyl }10  elaboration of substituents or the conversion of substituents. For example, a bromo .
car bonyl armp) napht hal ene- 2- sul f onat e$35- ({ 3-[ ( 3- Chl or ophenyl ) car bony! ami no]

- 5- ( N- napbtubstitoanrt nzaythel Jophemd injo £hydvoxygranp endycaphitshal ene- 2- sul foni ¢

aci d$45- ({3-((4- net hyl phenyl ) car bonyl am no] - ~- 8- qui nol yl ) car banoyl ) phen
yl }car bOl(’lill a§n§ {dﬁgﬁﬁ?rﬁaﬂ&%@%@g@mlfygqﬁceptabl]e salts(o t}(le coqmpoundsyof)the yhp

a1 ASS( 25c e T TR PSS RHOMAI s fsd M54 LRBRRN Py ) oar b

anoyl ] phenyl } carbo phenyl.propano
aci d$( 5- ({mdxh(ré offethylopbeivyh b€ acbapyindrif o] mSedtNn(rbaysbd desulvad toapdid Ryl ) car ba
nmoyl ] -g)henyl } car bonyl ar ni_ no) napht hal ene- 2-sul fonic acid _ .
1 stereoisomer thereof. 1n salt formation, a free acid 1s converted into a salt via addition of
a basic reagent, such as aqueous sodium hydroxide or triethanolamine, that replaces all or
part of the hydrogen ions of the acid with one or more cations of a base.
The compounds of the invention can be synthesized as shown in the following
examples or by modifying the exemplified syntheses by means known to those of

20  ordinary skill in the art.

(e) Examples
The Examples which follow serve to illustrate this invention. The Examples are
intended to 1n no way limit the scope of this invention, but are provided to show how to

25  make and use compounds of the invention.

Example 1. Synthesis of 5-({3-[(3-methylphenyl)carbonylamino]-

5-[N-(6-sulfonaphthyl)carbamoyl]pheny!} carbonylamino)naphthalene-2-sulfonic acid
(compound 7)

30 One synthetic route according to the present invention is outlined in Reaction




28 JAN 2003 WD O1/1291 =PCT/USO | /20909 5~ Exanple 11. Synthesis of

5- ({5-[ N- (6- car boxynapht hyl ) car banmoyi ~- 3-[ (4 28 JAN 2003
met hyl phenyl ) car bonyl am no~phenyl } car bonyl am no) napht hal ene- Z- car boxyl i c
acid (cowpaunds®x) 5 Conpound 91 was synt hesi zed accor di n§CTASPe1e0909
procedures outlined in Reaction Schene V aid described bel ow Reaction
Schcme V.NHy / HHCO\ | OCH~ O0O87 o _\ / / C HNo LIOHH-CO\ I OCCH3 O
Oss| OHNOOHOI ~H/ 2 H/ | ~ ~NI / ool / 9210 0 ~OH 1/ [
NHy I / HNOHO ~1 OH O Os9 SOC, | Od ~1 C 00 90 Preparation of
met hyl 3- (et hoxycar bonyl ) -5-j (4- net hyl phenyl ) car bonyl am noJben~oat e
(conpoundS&Bjnelobdlo® g (5. 74 mmol ) of net hyl

5- am no- 3- (et hoxycar bonyl ) benzoate, 15 conmpound 87, suspended in 50 nlL of
chloroformand | .05 nL (6.00 mml) of dii sopropyl et hyl am ne was added 836

uL (6.32 mmol) of p-toluoyl chl Orlieact:on Sclhemel

NO, NO;, O
socl NH;
HO oH __*_ o c o+ O
0 0 0 0
1 2 3
NH, NO,
HO;8 " " SOH (o HO3S ’ ’ S04H
N N -~ N N
O o o O O 0 0 ’
5 4
caE £o [
HN"~0
HO,S SO4H
— ULt Pe
N N
SRARN®

5-Nitrobenzene-1,3-dicarboxylic acid, compound 1, was converted to the di-acid

SO4H

chlonde (5-nitrobenzene-1,3-dicarbonyl chloride, compound 2) by the action of an
excess of thionyl chloride in pyridine. The di-acid chloride was next reacted with 2
equivalents of 5-amino-2-naphthalene sulfonic acid, compound 3, to give the bis-amide
10 (5-({3-nitro-5-[N-(6-sulfonaphthyl)carbamoy!]phenyl}carbonylamino)-naphthalene-
2-sulfonic acid, compound 4). The nitro group of compound 4 was reduced using tin(Il)
chlonde in aqueous acid solution to give 5-({3-amino-
5-[N-(6-sulfonaphthyl)carbamoyl]phenyl} carbonylamino)naphthalene-2-sulfonic acid,
compound 5. Compound § was reacted with 3-methylbenzoyl chloride, compound 6, to

15 furnish compound 7.



chl oroformover 30 mn. The reaction was allowed to stir at anbi ent
tenmperature for 2 hr. 28 JAN 2003 WO 01/ 12511 56 PCT/ US00/ 2R80$ANRA03
anot her 100 ESL (0.60 mmol ) of diisopropylethylam ne and 100 pL ‘&0. 76 mmol )
of p-tolWeW/1eloride in 2 nL of chlorof ormwas added: Af't"éT/Ug?{”" Mition 30
mn, the volatiles were renoved by rotary evaporation and the resulting
resi due was dissolved in ethyl acetate and e:ctracted with 0.1 N aqueous
NaOl-1 foll owed by extraction with wat h. 5 The organic | ayer was dried
{MyS04), filtered, and volatiles renmoved in vacuo. This provided 1.86 g

(5.68 mml } of the desired conpound. The product was identified by 'H NWR
and nass SpEeteiscs py{ aidrin iVt (§-wienauibd ketbayopiphapy it phepdeatiodn of

5- ((4- et hyl nyl ycarbonyl.am noJbe ne-J, 3-di carboxylic acid 10 (conpound
89) To | T’%‘ffﬁgﬁf% 2’@”#1%‘1‘ %C'%?gog@%ﬁgﬁg 88 suspended in 50 ni of met hanol
was added 11 mho66 %0 05®ole)Qff 5lnilbBaIeRUS 3LdiEkbo TR &USPRABSLGRNNASInal | oved
to stir at anbient tenperature for 16 hr. This produced a nearly clear

sol uti on 1&atl WaksSfmél) ef hebnybchl erdes andstimah khddadoont0 of pynsioteufhe nister i al .
The met hanol was, renoved fromthe filtrate fLS b [Ota% evapor atii on and the
pH of Y heWa¥ SUBTHA LT {5RRT ARG Unbihibserrn 2 tlegr studonenthenHEed B QnEi ng

solid pregi.pi I ; I i ang, washed with water.
Thi s provﬁgg%ﬁﬁh?g%@%c%.Oggﬁ{)r%Icgy%%ﬁgﬁ%%dggﬁc{e‘g&dgg%ound. The product was
identified by 2B3NNRO.&OchaVpES-spant 2-assohylerssdlfpriotagidvass aspasikddn D0

RP- HPLC. 2Q Preparation of S-~(4-nelhyl phenyl)carbonyl am noJbenzene-|,

3- di car bofH ofanrginecad eddndde Widatooy dramd@htprwé ip $8 mL (2R5P9) Sfrdiexmsaudd 89
was added [ l..chl oride.,. The resulti suspensi allowed to
stir for géﬁyﬂfﬁ‘e’%f’ %ri}éém%l?’ggér g’?rqrﬁﬁﬁg C\f\gdsfe é{ag‘g%}. afpﬁégcﬁég%ﬁ%?lthbecane a

cl earj@ol giokade. dht 6fly plddittwas dfeted6h aBlchBer fahh@WEHe bdbwibcdibietl ofl9r an
additional 4 hr. The volatiles were renoved in vacuo and chloroform ( 10

m) was apuedciawes dissatyeédh S40 mbovaer Wentalloped tapresipjtieeowt aygr B npr oldgct
that was used w t.hout cpara teri% ti.on. 30 d218 QAN 2003 V~' O 01/i211 _
PCT/ USOOI gg@agﬁalp?qgﬁg SHFbIFRE 1ftratxon. Ityielded 16.2 g.
~-((~-~N-(6-carboxynapht hyl ) car banoyl J- 3- ( (4- et hyl phenyl)

car bonyl am noJphenyl ) car bonyl am no) napht hal ene-2-carborylic acid (conmpound
91) To 13Phepmmadiorodf Se@droonds-GN- @i sdfohaedhileaBbarhoydfprehyipeabonytumes)-added

50.0 (26.7 mol ) of co und (5-am no-2-naphthoic acid) (see Price, C
C.: Mngheﬂ?f’@f.'als" 2-slfopstodard (SgRONER Q) 74, 3652 ( 1952)) dissolved in 4 nL

of pyridine. Th&y£8¢0ifMol) of tin(Il) chloride dihydrate was dissolved in 35 mL
concentrated HCl and cooled 1o 0-5°C in an ice bath. It was added to 7.5 g (9.6 mmol) of
4 in one portion. The mixture was stirred vigorously at room temperature for 2-3 hrs,
then it was cooled in an ice bath. The white solid material was collected by filtration and
20  washed with concentrated HCI (15 mL x 3), 6 N HCI (15 mL x 3), and 1 N HC! (20 mL x
4). The solid was then dried in a desiccator and yielded 5.65 g.

Preparation of 5-({3-[(3-methylphenyl)carbonylamino J-5-[N-(6-sulfonaphthyl)-
carbamoyl]phenyl}carbonylamino)naphthalene-2-sulfonic acid (compound 7)

25 100 mg (0.17 mmol) of compound 5 was suspended in 5 mL of pyridine and 2 mL
sulfolane and added 0.030 mL (0.23 mmol) of 3-methylbenzoyl chloride. It was stirred in
room temperature for about 16 hrs. The reaction mixture became a clear solution and a
solid material was precipitated out by tetrahydrofuran (THF) (100 mL). The solid
material was collected using filtration and washed with THF three times. This afforded

30 80 mg of an off white powder.



solution was allowed to stir at anbient tenperature for 16 hr et et her
was added to forma precipitate that was collected by centrlfu%“ﬂatll-\bﬁ?o
sol.id was dissolved in nethanol and allowed to sit for 2 days. A fine
preci pi twosi1ma®icol | ected by centrifugation and the desi r.edTaspavd was
purified by RP-HPLC (buffer A 5% acetonitrile, 95% 10 water, 0.05% TFA,
buffer B: 95% acetonitrile, 5% water, 0.05% TFA). This provided I.1 ng
(1.73 Ltnol) of the desired conpound. 2@ product was identified by'H NVR
and mass spectroscopy and purity was assessed by RP-1-1PLC. Exanple 12.
Synt hesi s of additional bisnaphthylsulfonic acids 15 The foll ow ng

addi ti onakx aunds ﬁﬂh@W@ofﬁ Ta PBnidt }fen Nepbsmthtigiong t he procedures as
described 1n a Ies _

Ri R~Rs Conpdyr{d &P iy Dearhaseainhengl) earbemylaminoinaphtha ens s sitbht hyl ) a
m no93N- nEt hél - 3-E Z}EI or obenzoyl N rret hyl - (6-sul f onapht hyl ) ani no( 6- sul f onapht h
yl)am no AC names of the conmpounds shown in Table 9 above are
listed bel ow i, Tabl€ {01 PRIV of BmpsIAS ﬁﬁﬁ@rﬁie&%?n@@@@bgﬁﬁﬂeb&%?

Chem stry 4D DrawIM from Cherri hnovati on Software, Inc 8 JAN 2003 WO
Ul/ 1291 58f siBldne 1hsRABEYUSOOL 20902 emspaifidheByfenzoy! chloride. The reaction
Nanme925- ({3- am no-5-[ N- net hyl - N- (6- sul f onapht hyl ) car banoyl ) phenyl

} - N- et hywesazlboved tanstin@) aaplenh@lereat@redut {@hi. An additional 12 pL (0.085 mmol)

aci d935- ({5-[ ( hl oro nyl ) car bonyl anmi no] - 3-[ N 6- sul f.onapht hyl )
car banoy| 9fgkawﬁ1ﬁ‘?e%0w€aﬁw%ww eérﬁn?d%eﬁﬂfm@eﬁe@zossm f%ﬁpe ddigiper!

Exanpl e 1 ?§§ AR E e o] t assay 5
The conpl %Pre %atﬁgdg%mgghné;iw’égg hggﬁgrtr%n I ngj ?{r?%)g@e%f%?{%ﬁgﬁ\?vas

expr essedrelamona;ﬂddwrwés wecipitaed upee udidivibn oS THEKDOE ALOWgARb)lectédbya sol uti on

of 50 MM TrisHCl, 2 nM WvnC z, 10 mM Myd 2 SSSOUI final volune), was conbi ned
wi t h opnvacupmpitrgtien & p@wdeplime C(f3bﬁ)@ﬁ‘5€? ﬁ%PO\)Dd Khta@sth@emand or the

vehicl e ( to a fi na ntratlon m xt ure
MRS o LRI R e s e AR e
term nated by the addition of 1 Qul of 200 nNIEDTA. A 30ul vol une was
renmoved, m xed with 5p1 of 6X Laemmeli sodi um dodecyl sulfate (SDS)
treatnentEbmﬁMeﬂ aS@nﬁe&Beﬁ’to 94C for 5 minutes. A 20pl aliquot was then
run on an \ ) band i s
quant i fi ed & ~
exci sgd bppds. 15 The results for th|s assay are shomn in Table 11. The
pot ency a conmpound for increasing phosphorylation ~s expressed as a
percent age of The00ehg (0.&7 hewal) of ddBpsuntls dissolved in 10 mL of

dimethylformamide was added 50 mg ( 0.337 mmol) of phthalic anhydride. The reaction

was allowed to stir at ambient temperature for 16 hr. An additional 25 mg (0.17 mmol) of

phthalic anhydride was added and the reaction allowed to stir for an additional 24 hr. The
20  reaction product was precipitated upon addition of THF (100 mL) and collected by

vacuum filtration to yield 74 mg of the desired compound. The product was identified by

'H NMR and mass spectroscopy and purity was assessed by RP-HPLC.

Example 4.  Synthesis of additional compounds of formula V

25 The following compounds shown in Table 1 were prepared using procedures
similar to those outlined in Examples 1-3. The procedures described in Examples 1-3 can
be readily modified by those skilled in the art to generate a wide array of compounds of
formula V. For instance, the use of various, alternative acid chlorides instead of
compound 6, in Reaction Scheme 1 of Example 1 would produce a variety of different

30 compounds of formula V.



ConpoundActivity (%

Control ) 793. 38130. 59125. 310123.111941288. 61383. 71481. 71588. 2L 2859AN320028
JAN 2003 wo om~~m 59 1792. 71895. 319992084. 921 | 04. 32275. 92386 82489. 62583
72691. 42%W901/125884. 62975. 63084. 131159. 232109 933 22. 5341PCT/US00/20909

19. 535105. 936123. 237 ~113. 23884. 73996 940130. 741136. 6421 | 6.743124.2

' 44124.848114. 249109. 350123. 851133. 052111. 153105. 75446. 55512] . 656102. 457109
: 658106. 459120. 46097. 5611 14.662 _102. 86894. 46458. 3 . PCT/ US00/ 20909 28
JAN 2003 WO O1/1211 : PCT/11S00/209119 60 65 85.9 66 1 15 5 Exanple 14.

d ucose transport act|V|ty 3T3 L1 fibrobl ast s (ATCC) were grown in

Dul becco's nodi fied Eagle' s nedi um ( DVEM ’W th 10% fetal bovine serum (FBS,
medi unm). The cells were plated at a & _densjty of 3x104 cells/well in
24-wel | plates. Two days after confl uenm 8 reached, the ~lIls were
treated for 3 days with 0.5 nMisobutyl et hyl xanthine (1BMX), 1pM:!_ ~;
anet hasone, suppl e W{h 1. 7pMi The cel L2 3f*hen
transferred to nedi um wi The cells were
mai ntai ned in nmediumfo ddiNiLona gays. N&i na the cells were
serum starved overni ght m 0 sefflum a n (BSA) ~n DMEM The
foll onmg day, the culture m was repl aced nmvi NaCl, 1.7 mM KCl,
0.9 MM Cad z, 1.47 nM KzHPCGa”(pH 7.4) to which was “&dded either the

experi mentglgcpnpounds, or their vehicle (DMSO. Insulin or its vehicle
(0.01 ro BSA) was diluted in the assay buffer (containing test conpound or
vehicle, resp€ommpeimngd to a 13 RYi nal concentrati opRdf 5.6|/nM After

i ncubation forr 30 mn at 37C [x- REIR,Phealt 2 DIXT€{F grucose_was added, and
t he incubati pg-was TontTnued fqr Qﬁ““dr 30— mEt—37€] The cells were
t hen washed Bgttres—w-th—+ee—g ) v-gueese—and—kysol in 250.1 of

| ysis buffer -QSQ—W—EEDEQ pH-2B7° POy Ay b % 1008 for 3D min at room

t enper at ur e. diocactivity in t3h§‘l?r\?§ﬁ?ré’lv3@s quanfified by scintillation
counting. 20| dhce' C 2- deoxy- D-|grflersphdnyl t ranspor{&d i nto|the cell it is
not rel eased} 1@ ucose transpor|t4-flsgroplesyéf ore, propbrtional to the anount
of radioactiyngy 1 n the Iysate 3-hB@okPpHe@Rf r at i on q;; corrptbund necessary to
produce an i [lggease ln gl UCOSE L IRISRORT greater rppn thejsum of the

standard dev ?5' on—of—th VCIII CBTﬁtr:é rtql +H—pt u: L1"i P afges standard
0%

devi ati on of g -test—sanp aner-al vehi-ele{control) was
recorded as IS_EC_ZE;_@;.u@\z‘EI \pm;rgn{g}qﬂ}ylnpﬁgrml ThE results of t%]e gl ucose
transport actd¥ity assay are SHowib@wyPiremle 12, befbw, P8 JAN 2003 1WD
O1/ 1291 TABLE182 61 PCT/ USOU 2@BdictiompoundECS H
(p, M 7>25083p101020112013200] 324&xtbApHeld018>2501915021>2S502220023>2503910

~
T Ft

J

040>25083904b99 4-chloropheny! H
20 3,6-dichloro- H
2-carboxyphenyl
21 2-carboxy-3- H
hydroxyphenyl
22 phenyl H
23 methyl H
24 2-naphthyl H
25 1-naphthyl H
26 2-carboxy-1-aminoethyl H
27 2-carboxy-1-phenylethyl | H
28 2-carboxy-2-phenylethyl | H
29 2-sulfophenyl H
30 3-carboxyphenyl H
31 4-carboxyphenyl H
32 2-carboxyethyl H
33 cyclohexyl H
34 2-furyl H
35 4-pyridyl H
36 3-pyridyl H
37 phenylmethyl H




5 Exanpl e 15. Bl ood glucose | evel determ nation in db/db mce Seven to 9
week old male db/db m ce (Jackson Laboratories, Bar Harbor, I\/BZ%%NM
used to the study of the effects of conpounds on bl ood glucose |evels.

Ani mal s WEr@/Répt in a 12h/12h light/dark cycle, and expeP{Aaife2986% e
initiated inmedi ately after the dark period (7:00 a.m). Food was renoved
at this tinme and returned after the final | O blood glucose neasurenent was
taken. Insulin (OSUmM, Huimulin R, Catal og H -201, Lilly, |ndianapolis,

| ndi ana) was prepared by diluting 100U stock insulin 1:°200 with PBS
(phosphate buffered saline, G bco, BRL). Conpounds were prepared in a
vehicl e of eit38Ber PBS or 20% DigbéndxymeB$l 1 S FiveHto 10 ani mals (average
wei ght 40 - %3g) Were usSed in Q@ng){agxﬁ ment condj gion. The ani mals were

i nj ected sub¢ygarmeousty Wt et §ONe mem b PBS,jfol l owed by 0.1
mL of conpoun bof ts—vehtete %ﬁ?@%‘?ﬁ%ﬁﬁ%fﬁ%ﬂ’"” 1t;{lﬁeal Hy-j Bl ood sanpl es
were taken O rﬁliln, 15—-h—30-m Pr?eti’oﬁrp, Y A hr—aft¢r the

admi nistrati ¢f2of 28 JAN 200380 011 12591 = PAMIUS00; 20909 62 the drug
or vehicle by tail bleeding. Gmgndphersheribanedils| were nade with a

d uconeter and G ucose strips EBayer). The resulting datalare shown in
Figures 1 and43. Figure 1 shows-mb@yhtgthetkyl conpHUund 8 iin combi nati on
o e D L Peromd? b thet b 7
phosphat e buft+ered-saline (PBE:)70 mvvi' th—eonpeta—8—and—+ngulin in PBS. The
bl ood gl ucosp4 evel s are mpnrﬁpﬂamwlm‘-ﬂbe lnraﬁ of theg "O-time" val ues.
Figure 2 show#7the effect of qdrﬂﬁ@t@}ﬁwbmzq{‘nlf%@ﬁbi netion wifth insulin on

bl ood gl ucosé levels in db/db|Ride. Bl ood gl ucose| l evel s gt various tine
points are shown 10 follow ng injection of db/db mce wth conmpound 10, its
vehicle (DVMSO and insulin in PBS. Blood glucose |levels at various tine

poi nts fol | ow NdicilkPédt names &ithkheempgunds shesi innl able PRYOyE, aik tistepRgioand DVBSO

are al so sh f,or co [i Example 16. Effect 3T3- Cel 15

375 1 R odb REPiar bel§ROTAL PP R e d9erapd e CheR T AREE T
reachi ng UR4aandfaueRSYfiwheIskel I's were serum starved with O1%BSA in
DviIEM for 16 hr. The cells were stinmulated with 3.2, 10, 32, 56 and |

QOOp, M bf conpound in the presence or absence of 2.5 nMinsulin for 15

m nut es at'l'e‘gﬁ{g The cells were lysed in the lysis buffer and 20E~g of total
cell lysat grﬁ each sanple was resolved in a 8% SDS 20 PACGE, transferred
onto an | mphiion=k ) rdprobed—wth—antT—phosphotyr osi ne anti body.
Insulinre cg g&ﬂi;\;g‘ g%’;%ﬁ%ghe# IP?:ECF Rl%f%% ei-h _@ﬁﬁgﬂa‘v'm.y%ffi dentified and
quant i {i ed by Usi ng |BHASBSPRAGRISPIREBENET ANEREENRY wilth the

aut or adi Ogtﬁm—w 5-(13-[(4¥methylphenyl)carbonylamino]-5-[N-(6-sulfonaphthy!)
carbamoyl]phenyl}carbonylamino)naphthalene-2-sulfonic actd

9 5-({3-[(4-methoxyphenyl)carbonylamino]-5-[ N-(6-sulfonaphthyl)
carbamoy!|phenyl}carbonylamino)naphthalene-2-sulfonic acid

10 5-({3-[(3-chlorophenyi)carbonylamino]-5-[N-(6-sulfonaphthy!)
carbamoyl]phenyl}carbonylamino)naphthalene-2-sulfonic acid

11 5-({3-[(3-fluorophenybcarbonylamino}-5-[N-(6-sulfonaphthy!)
carbamoyl]phenyl}carbonylamino)naphthalene-2-sulfonic acid

12 5-({3-[(4-fluorophenyl)carbonylamino}-5-[N-(6-sulfonaphthyl)
carbamoyl]phenyl) carbonylamino)naphthalene-2-sulfonic acid

13 5-({3-[(3-methoxyphenyl)carbonylamino}-5-{N-(6-sulfonaphthyl)
carbamoyl]phenyl)carbonylamino)naphthalene-2-sulfonic acid

14 5-({3-[(4-nitrophenyl)carbonylamino]-5-[N-(6-sulfonaphthyl)
carbamoyl]}phenyl} carbonylamino)naphthalene-2-suifonic acid

15 5-({3-[(3-nitrophenyl)carbonylamino]-5-[N-(6-sulfonaphthyl)
carbamoyl]phenyl} carbonylamino)naphthalene-2-sulfonic acid

16 5-({3-[(3-nitro-4-methylphenyl)carbonylamino]-

5-[N-(6-sulfonaphthyl)carbamoy!}phenyl}carbonylamino)naphthale
ne-2-sulfonic acid

17 2-(N-{3,5-bis[N-(6-sulfonaphthyl)carbamoyl]pheny!}carbamoyl)
benzoic acid

18 2-(N-{3,5-bis[N-(6-sulfonaphthyl)carbamoyl]phenyl} carbamoyl)-
4,5-dichlorobenzoic acid

19 5-({3-[(4-chlorophenyl)carbonylamino]-5-[N-(6-sulfonaphthyl)

carbamoyljphenyl}carbonylamino)naphthalene-2-suifonic acid




28 JAN 2003 WD 01112591 63 PCT/ US00120909 Exanple | 7. Oral pharmaceuti cal
conposi tion preparation - solid dosage formulation A phar mac e 28i JAN 2003
conposition for oral administration nay be prepared by 5 combini n9 t he
fol | owi WO W1#9%onpound of the invention 10% Magnesi um st/&al/HpW/2070804 S
tarch 2.0% 10 hydroxypropyl nmet hyl cel l ul ose 1.0% M crocrystalline cellul ose
86. 5% The m xture may be conpressed to tablets, or filled into hard gelatin
capsul es. The tablet nmay be coated by Zﬁopl ying a suspension of filmformer
(e.g. 15 hydroxypropyl nmethyl cellul ose),” pigment (e.g. titanium dioxide) and
plasticiser_(e.qg. diethyl phthalate) and drying the film by evaporation of
the sol vent. Me fiiiNddabstdprsiiompnthysarPan@yhlthenydlc@dsrodyt he t abl et wei ght,
preferably _about 3. B8%d cErapptecatd. Oral pharnmaceutical conposition
preparati on - 2dapsulPéN2D5-AsipHasutfaeeubilsabareoiiphonil icetpmof)-ta| conpound of the
i nvention|suitabl e fulroxghentorcaelti ni stration nay al so be p ared by
conbi ni ng |t he 220l | oli(Rgphenyisarbmiamenanét (Rf6-mHenapiipdht i on 20% Pol yet hyl ene
gl ycol 80%25 The mstHbarieHipheny ooy ijoanaphithplras-dwefonic a8 ssol ved in t he
i quid carrier23 wi t B-(8-ferear hg-Ggeferaritiearbaneylt equi red| The formul ation
i s then enclosed i n/Pbenyispibonylmypingph ?LEESI?I'%H”W aifi t abl e technol ogy. 28 JAN
2003 WD 01/ 1298 64 PCP @smifrodoy meahsib-(Gelfopphinwhceut i chl conposi ti on
for parentieral__adni jpreamoyivh et arbgpylaming Phthzﬁlﬁﬂtz'ﬁwfﬂqE@Ffl for parenteral
adni ni strati or?5may b gt ey tt%py‘?“&‘ﬁﬁﬁﬁ{? quo WYY | qwi n: Preferred
Level Conpouhd—off ?fPﬂﬂP‘ S §2 ‘ﬂ' cgphibalenerg-splionitgcig he solution is
sterilized and%eal £t fﬂfp ib. LH@P? fh)&h docunents|cited in the
above spegi-fi C'—‘timcl—*rpamc’y\' el 3@&#}2{199@9',330' v—freference—Vari ous
nodi fi cat i ons Zind vétﬁ%ﬁrﬁ‘ﬁ@ (815"@°P138?¥)é%r W"yp‘?]}\?%ym(“rbﬁ"‘%hﬂ' be apparent to

£ nd spirit of the

.those skl I {g g ”U -sulfonz y) cardamo enyl}catham : .
i nventi on. Alt ough R LEJJD&\'{O' c]don een d %crl ] r? connect ion with

speci fic prefejfed A )h)car et he oLﬁﬁé eod—that the invention

as cla ng.sh fid n 5%{1’@9@ hr E E‘i Eﬁa%ﬂgﬂne_péﬁm&.@?;ﬁg; gn; S e
y gt frod kU C

i nvention {whic ar e|pq ) ?gb%‘gwwwﬁhdg E?rHrﬁogﬁ%ﬁ ﬁ&g a']P?U )arg i ntended to be

W thin t he—scopge ot tNes S BK e B X Camoy Rbhery | Yarodoy D

33,.\

benzoic acid

32 3-(N-{3,5-bis[N-(6-sulfonaphthyl)carbamoyljphenyl}carbamoyl)
propanoic acid

33 5-({3-(cyclohexylcarbonylamino)-5-[N-(6-sulfonaphthyl)
carbamoy!lphenyl}carbonylamino)naphthalene-2-sulfonic acid

34 5-({3-(2-furylcarbonylamino)-5-[N-(6-sulfonaphthyl)carbamoyl]
phenyl}carbonylammo)naphthalene-2-sulfonic acid

35 5-({3-(4-pyndylcarbonylamino)-5-{N-(6-suifonaphthyl)carbamoyl]
phenyl}carbonylamino)naphthalene-2-sulfonic acid

36 5-({3-(3-pyridylcarbonylamino)-5-[N-(6-sulfonaphthyl)carbamoyl]
phenyl}carbonylamino)naphthalene-2-sulfonic acid

37 5-({3-(2-phenylacetylamino)-5-[N-(6-sulfonaphthyl)
carbamoyl}phenyl}carbonylamino)naphthalene-2-sulfonic acid

38 5-({3-(2-phenoxyacetylamino)-5-{N-(6-sulfonaphthyl)
carbamoyl}phenyl}carbonylamino)naphthalene-2-suifonic acid

39 5-({3-(2-0x0-2-(2-quinolyl)acetylamino)-5-[N-(6-sulfonaphthyl)
carbamoyl]pheny!}carbonylamino)naphthalene-2-sulfonic acid

40 5-({3-[2-(4-methylphenoxy)acetylamino]}-5-[N-(6~-sulfonaphthyl)
carbamoyl]pheny!} carbonylamino)naphthalene-2-sulfonic acid

41 5-({3-[2-(4-methoxyphenyl)acetylamino]-5-[N-(6-sulfonaphthyl)
carbamoyl]phenyl}carbonylamino)naphthalene-2-sulfonic acid

42 5-[(3-{3-[N-(4-methylphenyhcarbamoyllpropanoylamino}-

5-[N-(6-sulfonaphthyl)carbamoyl]phenyl)carbonylamino]naphthale
ne-2-sulfonic acid

43 5-({3-[2-(4-methylphenyl)acetylamino}-5-[N-(6-sulfonaphthyl)
carbamoy!]phenyl} carbonylamino)naphthalene-2-sulfonic acid
44 5-({3-(2-(3-chlorophenyl)acetylamino]-5-[N-(6-sulfonaphthyl)
carbamoyl}phenyl}carbonylamino)naphthalene-2-sulfonic acid
45 5-({5-{(3-amino-4-methyiphenyi)carbonylamino]-3-

[N-~(6-sulfonaphthylcarbamoyl]phenyl}carbonylamino)naphthalene
-2-sulfonic acid




WO 01112i91 65 W claim A conpound of the fornmula PCT! USOU 20909 R3 R2 R~
\N- B ~'-(CR82)~'-Rio (z)~ (z>X 5 where: R and RZ are, indepetfidAN 3003
hydr ogen, al kyl, substituted al kyl, aryl, substituted aryl, -C(OR,

: C(O OR wo@1@rdotr' RR5, -S(O 2R, -S(O 20R, heteroaryl, substpamtsd 20909

het eroaryl, heterocyclyl) substituted heterocyclyl, aryl (lower)alkyl,
substituted aryl (I ower)al kyl, heteroaryl (I ower)al kyl, substituted

het eroaryl (| ower)al kyl, or 10 | ower alkenyl, or R and Rz together with the
conjoining nitrogen are C,-C9 heteroary®#2 C3-CS heterocyclyl, or both R
and Rz are oxygen and together with the conjoining ni trogen form-NOZ R
i's a substiTuegg on[IA6 @ 2Edapidh A8 )akylanthdy SR, (6sToRIpRRGY - S0zl ~TR62,

- C( O NRG& |or tetraZ(Habbbmoylﬁhchbﬁcalrﬁdﬂkl&ﬁlno)%htlxb@kvvesﬂﬂorﬁch@xdnap hyl and phenyl
i nt ersect s;ThegA 11 g (7inh@oRaRRdojfuradRd tSoon} REAPESITENT T Y| - C(0) NR' -

-NR C(O-,| -C(O0O, [N%(s@)maphth@jﬁ@dmpyl}dhﬁ'y%onyIar@hb)NRhmalener“R' C(ONR -

-NR C(O O -0OC(O NR2-syifonNRei®0O20-, - OSOZNR -, -OC(O O, -SO02NR -, -NR SOz-,
-0S0z-, or -5020-; 20 each R" and RS i1s, 1 ndependently, hydrogen, alkyl,
R'-substituted al kyl, aryl, R'-substituted aryl, aryl (lower)alkyl,
R'-substituted aryI (I ower)al kyl, R'- substi tuted heteroaryl, heteroaryl,

heteroaryl | ower | , heterocyclyl,
- substi E&ug@@\l\%qi :ES

and R is,
|ndepender5t _6@1%9
substitue 1 A VA
0, 1, 2 or(c@npd%ﬁﬂi/SUSClJ/ 20909 each R8 is, |ndependently hydrogen al kyl ,
substituted alk_%)r aryI Iovver al kyl , substit ut ed aryl (I ower)al kyl ,

substituted hetl@ P4mE (0. @f‘é’?‘@@@}-lmm&@t"é‘? D arSpERdEshier) félILk%,fPYr@ijﬁﬁ‘ﬂ t?-@[ﬂed

glet(::];)?r y??%&%ﬁ%e%%&’iddeﬁ%% 9@@75 'ngp@? 9?&%&&%% c}é@ 8%%@
-NR9Z, - C&AbIRD wias aNRQEd £ £8.at adBREHRIemphiafdRr 16 3-ARAEditiBfal IB"RQgS@ s R

is aryl, substituted aryl, heteroaryl, or substituted heteroaryl;
mmol) of the 4-chlorobenzenesulfonyl chloride was added and the reaction allowed to

10 stir for an additional 2 hr. The reaction product was precipitated upon addition of THF
and collected by vacuum filtration. The product was identified by '"H NMR and mass

spectroscopy and punty was assessed by RP-HPLC.

Example 6.  Synthesis of additional compounds of formula VI

15 By modifying the synthesis described in Example 5 using procedures well known

in the art, the compounds listed in Table 3 were prepared.

R4
. A
\N/ x>

HO,S SO3H
N N
O o) o] O



each R' is, independently, aryl, substituted aryl, alkyl, substituted

al kyl, substituted heteroaryl, heteroaryl, heterocyclyl, subst2& JANd2003
het.erocyclyl, |ower al kenyl, nitro, 10 halo, cyano, -OR 2, -SRz, -C(OR ",
-OC(O RYOMM@MPIOR ~, -NR zz, -C(ONR 3z, -NR zC(OR'. - CBCFRS®202087zOR ',
-SO NR zz, or -NR ZS(ZR 2, and each Ry, R', and R' ~s, independently,
hydr ogen, |ower al kyl, substituted |ower alkyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, hetgroaryl (I o~~er)al kyl, substituted
het er oaryl (| ower) al kyl, heterocyclyl, sUbstituted heterocyclyl, 15

aryl (I ower)al kyl, or substituted aryl (I ower)al kyl; provided that if R is
naphthyl, v is 0, a~~d each -W- is -C(ONR or -NR C(O-, then Zis not
-SO,0H and.if R or RZis -C(ONR4R5, then R 3 is neither aryl nor

substi t ut @é%@ﬁ, optionally in the formof a single stereoisoner or

m xture of stereqt et S 20ofrapharmaceut+tat-ty—ac salt thereof.
2. A conpound of cf%m Dli',m \Ahel‘rg-ea-;h_z_i_s,_-i-nde,-pendeg y—akkyl |
substituted al kyll, 8cyano halloPhedtro, -SR 4, -OR ", pH -NR "z and 25 each

R' is, independentddy, hydroge?-nkpvky! al kyl, or substjHuted | ower al kyl. 3.
A compound of cl gi3f¢ 2, where leachlefopisenybwer al kyl, hpHo-1 ower| al kyl, | ower
al kyl oxy, cyano, [l o, thio, mﬂ@gvopnb,; 0, or hydroxy[ 30 4. A conpound of
claiml, where ed@yx Ts 0O 3%:5{114\3}1%@ Q3w o T ?sm b5 PCTHUS00/ 20909 5.
A conpound of cl g-F-t—where—R—S LR SOENRGL—COHOR, - C(0) NR6~
or tetrazolyl. 6.2 conpound n‘%‘”}qﬂmlﬁbe@?’ where R3 is | 80rCH -IC(O) OH, or
tetrazolyl. 7 A qofipound of c| kpapithylwhi ch is a conpouHd of the fornula: R
~NR (Z~ ~ A ~ | {/55~~CRBZ) v- R,d,6~B)methydphenyD 15 20 opHionallyl in the form
of a single sterdgeoner or nipidpiRn&hyISTEr €orsoners, | gr a pharmaceutical ly
accept abl e salt ttereof—8—-—Acompoundof—ctarm7,—whereR=—is aryl or
substituted aryl, heteroaryl or substituted heteroaryl. 9. A conpound of
claim3$, wher eTRe IUP ARMHRYIf thE cSHPSINDE Bli®sh MEPABIOY] aboPb ey ist&@ below
substituted phenyl. 10. A conpound of claim?7, where if vis 1, 2, or 3,

in Table 4, below. The [IUPAC names were generated using Chemistry 4D Draw™ from

ChemlInnovation Software, Inc.



each R8 is, independently, hydrogen, |ower alkyl, substituted |ower alkyl,
vitro, halo, cyano, -ORS, -SRS, -C(OR9, -OC(OR-~, -C(OORS, -28:04N 2003
-C(O)NR9z, -NR C(OR9, -0S02R~, -SO OR9, -SzNR9z or -NR9SO R9; and each RO .
is, indepengensdly, hydrogen or lower alkyl. 11. A conpoungcoisedziom 10,
where 25 each R8 is, independently, hydrogen, |ower alkyl, halo-Iower

al kyl, vitro, halo, cyano, am no, |ower alkyloxy, thio, or -C(OOCRS;, and
28 JAN 2003 - WD O1/1291 68 each R9 is,, jndependently, hydrogen or |ower

al kyl. B 12. A conpound of claim?7, whe‘*‘fe v is zero. 5 13. A conpound of
claim1l, which is a conpound of the formula. RBRRZR R R3\ / N (Z)x | ~ Yw
, w~ 5 AJ (Dx ,. (DX~ (X optionally in the formof a single
stereoi somer or m xture of stereoisoners, or a pharnaceutically acceptable
salt therd#BLE® 14. A conpound of claim 1, which is a conpound of the
formul a: R3—RZR—AN—W =~ {2 X-PCHUSESF—20909-Rs—{(Z}x (z)X
optional Iy AC Name gle stereoisoner or nmxture of
st er eoi sojrer s, 4br a PHEriewitifyPIRokédprabrer eyt t hereof| 15 15. A
conpound jof _any one grogmoxiinhgnyl) cargonylgmino)agphthajeng@esylfonic aeify 7 s
i ndependent | y, 4%l ky! - Salstpbi edforyDppol-SelhAseptonaty) vitro,| -SR, -OR ",

or -NR ,:lLand each R-¥bamoylinhenyloaporxiapinonappliaiensgaspiionicagdy allkyl , or

subst i t ut r al ‘ gl b s inaeihiherle each 7 i's

| ower al k W yene-2guliopc addy) o b hi o, ami no,
vitro, or OrSBerPeo/ JuoLe 69 17. A

conpound jpf—any—one GE ATV PZEAIY ZP DL P 4] %f-@%%ii?ﬁxﬁ—@ THRRA . 18. A
conpound pf an§/2 one BRCHEmsHhoxyphepylsylfony g‘}’—“il"z °l '?” fopphtnd) SO, OR~ or
- SO~NR~ CLO-ORG Cﬂaﬂ\o?( eny gartgog%'lgwc‘gpa‘grt aleéne-2-sultonic acid

T TN AT T [5-1(3-(4-methylphenysulfony Jamtino} - 5-[N-(6-sulfonaphthyl)
carbamoyl}phenyl)carbonylaminolnaphthalene-2-sulfonic acid

n

54 5-({3-[(1-naphthylsulfonylamino}-5-[N-(6-sulfonaphthyl)
carbamoyllphenyl} carbonylamino)naphthalene-2-sulfonic acid
55 5-[(3-{[(2,4,6-trimethylphenyl)sulfonyljamino}-

S-[N-(6-sulfonaphthyl)carbamoyl]phenylcarbonylamino]naphthalen
e-2-sulfomic acid

36 5-[(3-{[benzylsulfonyl]lamino}-3-[N-(6-sulfonaphthyl)
carbamoy!]phenyl)carbonylamino]naphthalene-2-sulfonic acid

5 Example 7.  Preparation of 5-[(3-{[(2-chlorophenyl)amino]carbonylamino}-

5-[N-(6-sulfonaphthyl)carbamoyljphenyl)carbonylamino]naphthalene-2-sulfonic acid

(compound 59)

To 100 mg (0.17 mmol) of compound 5 dissolved in 10 mL of
dimethylformamide and 1 mL of pyridine was added 25 pl (0.207 mmol) of

10 2-chlorophenyl isocyanate. The reaction was allowed to stir at ambient temperature for
16 hr. An additional 12 pL (0.103 mmol) of 2-chlorophenyl isocyanate was added and
the reaction allowed to stir for an additional 2 hr. The reaction product was precipitated
upon addition of THF and collected by vacuum filtration to provide 57 mg of the desired
compound. The product was identified by '"H NMR and mass spectroscopy and purity

15 was assessed by RP-HPLC.



s 19. A conpound of claim18, where R is -SQZOH, -C(O OH or tetrazol yl.
20. A conpound of any one of clains 1, 7, 13, or 14, where R 285JANZE0R4,
-C(O NRgRs, or -SCOZR'; and 10 Rz is hydrogen or | ower K conmpound
of clai fWOOL¥Mere Ris Lower alkyl, R'-substituted |OWEIP%5N(%})P/‘)09§?W
R'-substituted aryl, aryl(lower)al kyl, R'-substituted aryl (I ower)al kyI

het eroaryl (I ower)al kyl, or heteroaryl; and 1 S RS is hydrogen or | ower

al kyl . 22. A conpound of claim2l, whefe each R' is, independently, aryl,

R S-substituted aryl, lower alkyl, R S-substituted |ower alkyl, heteroaryl,
nitro, halo, cyano amno, thlo CR' -C((?)R‘z, -OC(OR ", 20 -C(COOR"
-C(O NR" Exjmple B Synthgsis of addilionals f foe upendently hydr ogen,

o0 kY et ta%’e#“%b%ﬂa%ﬁ‘ e TE PRt BN, o

aryl (1 onein)tat ki) the anrdpeashi sidvin lrﬁ’[aUld’lﬂe/E&:Qﬁe;Sdrb& hal o, thio, amno, nitro,
cyano, hydroxy, lower alkyl, halo 25 | ouver al kyl, or |ower alkyloxy. 23. A
conmpound of any one of clains |, 7, 13, or 14, where each -W- |inker is,

i ndependently, -GONR -, -NRC(O-, -SZNR -, -NR SOz-, or -NR C(ONR -.
30 24. A conpound of claim 23, where eanNyW(- i nker is -C(ONR 28 JAN
2003 - WO U 1112591 7~ 25. A conpound ofjclaim 1. which is a conpound of
the formula Ra H~N-OR3 \ R/ N I|Z2-\ igx OORNU1tz)x R3 where: Ris

al kyl, R'-substituted al kyl, aryl, R'\ rputed aryl, aryl (lower)alkyl, 5
R' - substl tuted aryl (I ower)al kyl, hetergaryl (I ower) al kyI R'-substituted

het er oar yl (| ower ) 8P g rocycl yl, R Soycl yl,

het eroaryl, or R'-subst ed het er od i dependently, aryl,
R S-substituted aryl, i al kyl , heteroaryl,
vitro, halo, cyano, 1 N0, OOR', 10 -C(OCR ~,
-C(ONR 32, or -NR "~ eac i ependent |y, hydr ogen,

| ower @l kyl, R S-substituted’| ower al kyl, aryI Substituted aryl,

het er oaryl}.%gr oaryl (1 ower)al kyl, aryl (I ovver)al kyl, or R S-substituted

aryl (I owe and R Sis, independently, halo, thio) amno, vitro,
(r:]yianol, hydroi(i, | | @’éﬂpﬂd@/[ . RFTOWer 15 al Kyl ny; WheRe Z 1S 1 1(:)wer al kyl,
al o-1 ower a S OWet—ar Ky IId‘IT —t-hi O; 1r|TU, 1 ro, or

hydr oxy; and xiysf 5T, -+-2; 4 ?’ncﬂqr}z@%@ the—form-of—a—si-ngle—dt er eoi soner
or mixture of stePBoisomers, |4 C@B"Béheﬁy]ohar maceut i cal acceptlabl e sal t
thereof. 26. A coABound of clldramlaephepnler e each R3 i $H S03H, {C(O O -i or
tetrazolyl; and ¢86h R is hyadrmeayiphenyl H

61 3-methylphenyl H

62 4-methylphenyl H

63 2-methoxyphenyl H

64 3-methoxyphenyl H

65 4-methoxyphenyl H

66 phenyl H

The IUPAC names of the compounds shown in Table 5, above, are listed below
in Table 6, below. The IUPAC names were generated using Chemistry 4D Draw™ from

10 Chemlnnovation Software, Inc.

TABLE 6
Compound [fTUPAC Name

57 5-{(3-{[(3-chlorophenylamino]carbonylamino}-5-[N-(6-sulfonaphthyl)
carbamoyl]phenyl)carbonylamino]naphthalene-2-sulfonic acid

S8 5-[(3-{[(4-chlorophenylamino}carbonylamino}-5-[N-(6-sulfonaphthyl)
carbamoyl]phenyl)carbonylamino]naphthalene-2-sulfonic acid

59 5-[(3-{[{2-chlorophenyl)amino]carbonylamino}-5-[N-(6-sulfonaphthyl)
carbamoyl)phenyl)carbonylamino]naphthalene-2-sulfonic acid




PCTJUSU( 11 2099 25

conpound
R'-substi

R S- subswitoutiexd1 S | ower al kyl ,

am do, vi

the formula;: Ra 1 /OHW ~-SWR3 ~~-~Xx RNOOR-/ Rs N\

where 10

aryl (1 ower) al kyl ,

28 JAN 2003 Vi1-' O 01/1291 PCT/ USQOQ 2090y 71 27 A
of claim26, where x is zero, R is -S03H, and R4 is 28 JAN 2003
tuted phenyl where each R~' is independently |ower alkyl,

| ower al kyl oxy, cyano, hal eCTtuso@20%9%m no,
hydroxy. 28. A conmpound of claim1, which is a conpound of
~Z~X 1 1 ~~z~X
aryl, R'-substituted aryl,

r)al kyl, heteroaryl (|1 ower)al kyl,

tro or

R'-substituted al k
R'-substituted aryl (I

R is al kyl,

R'-substituted heteroaryl (I ower)al kyl, heterocyclyl, R'-substituted
het er ocydl yl , ¢thet eriofpyi2-memyiphengidaaid)éatiorgatigbler oar yl ; each |R" i s,
i ndependent |y, ar yl|5-NR(Sufedagithytdérednaiyienyijcombeiylaalinojphphtialef~ qubst i t ut ed
lower 1 5 al kyl, hetesdbamcydd vitro, halo, cyano, am no, thio, -OR z,
-C(OR ~| -0%D R Z5-[3UOnaky igheny @hD)drtBnylamino}- NR zC(O) R 3; jeach R ~ and
R 3 is, ijndependent|pyN-(GrptiorogielyDcirbamsryi]plickyl)carbRiyBrguethitalsteed | ower al kyl ,
aryl, R $-substitut|esklfgnrighcd het eroaryl, heteroaryl (1 ower) al kyl,
aryl (1 owgr) al &1, qf-[(R{E-sethgbhenphadndraytiotyiomes)yal kyl ; and 20 R S i s,
i ndependent |y, hal g3-[N-f-wlforaphitndcarbimqylphepylmatyonytmyrehotirshthaleesndr  al kyl or
| ower al Kyl oxy: Z i|gsyliemepcdl kyl . hal o-1ower alkyl. |ower al Kyl oxy, cyano,
hal o, thilo, afdno, [FiEriB2-mehotyplhnghamieaierrbong@ningl-or2, 25 optijlonally in the
formof & single stiet&i-slerephtiydicarpanayileheprheabepyigingtiamiiglene- | 28 JAN 2003
WO 01/ 12591 - PCT/ USadrraend
64 5-[(3-{[(3-methoxyphenyl)ammo]carbonylamino}-
5-[N-(6-sulfonaphthyl)carbamoyl!]phenyt)carbonylamino)naphthalene-
2-sulfonic acid
65 5-[(3-{[(4-methoxyphenyl)amino]carbonylamino}-
5-[N-(6-sulfonaphthyl)carbamoyl]phenyl)carbonylamino]naphthalene-
2-sulfonic acid
66 5-({3-[(phenylamno)carbonylamino}-5-[N-(6-sulfonaphthyl)
carbamoyl]phenyl}carbonylamino)naphthalene-2-sulfonic acid
Example 9.  Synthesis of Sodium 5-({3-[(3-Chlorophenylcarbonylamino]-5-[N-(6-
hydroxynaphthyl)carbamoyl]phenyl}carbonylamino)naphthalene-2-sulfonate
(compound §2)
5 Compound 82 was synthesized according to the procedures outlined in Reaction

Scheme 1], 11, and TV and as described below.



72 or a pharmaceutically acceptable salt thereof. 29. A conpound of claim
28, where each R3is -SOH -C(OOH or tetrazolyl; and 5 each 28 JAN 2003
hydrogen. 30. A conpound of claim1, which is a conmpound of the formula: Rd
HN- HA\NYQREF2Mx RN OO RN Ox R3 where: 10 R4 is al kPFT/URYst i t ut ed
al kyl, aryl, R'-substituted aryl, aryl(lower)al kyl, R'-substituted

aryl (1 ower)al kyl, heteroaryl (I ower)al kyl, R'-substituted

heteroaryl (1 ower)al kyl, heterocyclyl, B('-substi tuted heterocyclyl,
heteroaryl, or R'-substituted heteroaryl; each R' is, independently, aryl,
R S-substituted aryl, lower alkyl, R S-substituted |ower 15 al kyl,
heteroaryl, nitro, halo, cyano, Beadtien Soheme HOR 2z, -C(OR z, -OC(OR Z,
-C(OOR 2, -CONR 32, or -NRZC(OR 3; each R 2 is, independently,
hydrogen, |lower alkyl, R S-substituted |lower alkyl, aryl, R S-substituted
aryl, heteroaryl, heteroaryl (I ower)al kyl, aryl (lower)alkyl, or

R S-substituted aryl (I ower)ai kyl; 20 each R 3 is, independently, hydrogen,

| ower al kyl, R S%substituted |ower al kyl, hetesoaryl, o

heteroaryl (1o al kyl , aryl;{d}cgyyzer)al kyl, or-R S-substituted
Roduj S —independent |y, ha t i, amino, cnﬂ#ﬁ@r%yano,

aryl (1 ower gl
hydr oxy, |owdr al k§l or |ower alkyl oxy; 28TJAN 2003 wo ov 73

PCT/ US00/ 2t 1809 whBre Z is lower alkyl, h& o-1oRer alkyl, |ower alkyloxy,
cyano, halo, thid, amp, vitro, or hydrosy; &d x is 0, ,1, or 2% optionally
in the formof a single stereoisomer or mxture of stereo~soners, 5 or a
phar maceutically acceptable salt thereof. 31 . The conpgund of cl ai m 30,
where each R is -S011-1, -C(Od-1 or tetrazolyl; and each R is hydrogen.

cl cl
£ SOCl, i
HN™ ™0 - Z HN™ =0

71 _ 70
Preparation of 3-amino-5-(methoxycarbonyl)benzoic acid (compound 68)

5 To 2.75 g of mono-methyl-5-nitroisophthalate (or 5-(methoxycarbonyl)-3-
nitrobenzoic acid), compound 67, dissolved in 30 mL of THF was added 100 mg of 10%
palladium on carbon. The reaction was placed in a Parr hydrogenator under a H,
atmosphere of 45 psi and shaken for 16 hr. The solid palladium catalyst was removed by
vacuum filtration through celite and 5 mL of 1N HCl in diethyl ether was added to the

10 filtrate. After sitting for 12 hr, the solid was collected by vacuum filtration and was
washed with ethyl acetate. This provided 1.82 g of the desired product. The product was

identified by '"H NMR and mass spectroscopy and purity was assessed by RP-HPLC.

Preparation of 3-{(3-Chlorophenyl)carbonylamino]-5-(methoxycarbonyl)benzoic acid
15 (compound 70)

To 0.576 g (2.49 mmol) of compound 68 was added 10 mL of THF, 10 mL of
water, and 2.6 mL of a IN aqueous solution of sodium hydroxide. To this reaction
solution was added, alternately in small portions, a solution of 341 ul (2.74 mmol) of
3-chlorobenzoyl chloride (compound 69) in 5 mL of THF and 2.6 mL of a IN aqueous

20  solution of sodium hydroxide. During the additions, the pH of the reaction solution was



10 32. The conpound of claiml ) which is a conpound of the forn~ula: Ra HN °
ORB\ I'" I \ N~N(2) ~~ (2 ~~ ~(CRez)~-Rio ,J (Zl X wher e 285JAN 2003
al kyl, R'-substituted al kyl, aryl, R'-substitut ed aryl, aryl (I ower)al kyl,
R'-substwoui/edoar yl (|1 ower) al kyl heteroaryl(lomer)alkyl,_FrTﬁmhmmwwuted
het eroaryl (| ower) al kyl , heterocyclyl, R'-substituted heterocyclyl,
heteroaryl, or R'-substituted heteroaryl; each R8 is, independently,
hydrogen, |ower al kyl, substituted |lower alkyl, vitro, halo, 20 cyano,
-ORS, -SRS, -C(OR9, -OC(OR9, -C(OOR%8 -NR9z, -C(O) NR9z, -NROC(O) R9,
-0SO, R9, -SOzOR9, -SOzNR9z, or -NROSOZR9; and each R~ is, independently,

hydr ogen d Rhéx% & wafk %UQ (8] r‘e'{l@xdthﬁﬁxl belsimacy! . or
R s-substcﬁ)’lté%ﬂteg\ﬁhpe}?grw%ér’a? the N T T T A Y A Y | 50000

each R' islditiond€pEriddinttey someyrbmpusd $8 lnsmannud eﬂaeaabpw ptocedure alaky|
R S-substituted | ower alkégl heteroaryl, vitro, halo, cyano, anino, thio,

-OR z, - GE@yRed usingONOOHR( I; ngpo) oR3xchlorebeyaut chlovde (6RRIn-Dpt) FHE anéach

R'" and i ndependent ower subst i t.ut ed
ower -l KPPIEST S A Co R S G et idedS drpprains biear G Spucd o SB0RE S, Wl

het er gar yhﬁ(t Qm%s)l@ld@éatecﬁé&ﬁﬁlk@"&r&%bﬁ&n oP&on%o%n@l@SS{Hetréﬁc@ign was
aryl (1 ower) al ky R'S1s, independently, halo, thin, amno, vitro,
cyano, hycktetyd wiibveely!akckyte ord 0. ﬁ)\héaqtabk.yk@i(ym hM:vebcmaE Theh Jaheaquabksy| ,

hal o- Iomer al kyl, . | ower al kyl oxy, cyano, hal o, vitro, 10 or
hydroxy; 'AYfd “@é@ﬁldkﬁquwh ﬁdﬁ%‘&éﬂtwwd with %}Pylzace'@&r n}aﬁa{aaplq 1By er mest or m

of a sin ceutically
accopt abl ey AL IRFEe. fho ShiskiFeRondd B GRMPIIR Rathe o RBRERE L | e
- S03H, - Ged}edhivid cthel dcatatMlethydRether 50/50 to form a white solid that was collected by

10 vacuum filtration. This provided 0.604 g of the desired product. The product was

identified by '"H NMR and mass spectroscopy and purity was assessed by RP-HPLC

Preparation of methyl 3-(chlorocarbonyl)-5-[(3-Chlorophenyl)carbonylamino Jbenzoate
(compound 71)

15 To 0.319 g (0.96 mmol) of compound 70 was added 8 mL of thionyl chloride
and the resulting suspension was allowed to stir at ambient temperature for 2 hr. Then, 5
drops of pyridine was added. The reaction immediately became a homogenous solution.
After 30 min, the volatiles were removed in vacuo and chloroform (10 mL) was added
and removed in vacuo two times. This gave a solid product that was used without

20  characterization.



each R is hydrogen. 34. A conmpound of claiml, where 20 R4 is phenyl or
napht hyl optionally substituted with | ower alkyl, |ower al kox)y28 $AN32003

vi toro, carboxy, hydroxy, or sulfo, |ower alkyl optlonally substituted with
phenyl, BRMGR®WrY, |ower al kyl phenyl oxy, |ower al koxyphenPdT/UsE7E00
aIkyIphenyI hal ophenyl , am no, carboxy, naphthyl oxy, or | ower
alkylphenylcarbannyl, cyclohexyl, fury!, pyridyl, quinoxalyl, or

benzof uranyl optionally substituted with, | oner al koxy, where 25 R2 is

hydr ogen, and where optionally, R is naphthyl optionally substituted with
hydroxy or sulfonyl, quinolinyl, or |ower alkyl optionally substituted with
carboxy or phenyl optionally sub&eattigre8cheimelIhydr oxy, or a
pharmaceutically acceptable salt thereof. 30 28 JAN 2003 V1'O O1/1?~91 _
PCT/ U5(10/ 20909 75 35. A conpound of claim 34 selected fromthe group
consi sting of:

5-({3-[(4- | um;nyl rbon Ianlno €p$ulfogﬁﬁﬂthyl)c. ) $pbeny
|} carbon }) napht SSul fo @@ O‘
5- ({3-[(4-m ‘-xyphcnyl)carbonylanlno 5- N—(6 sulfonaphthyl)ca pafoyl | phen

yI} car bonyHgm no) napht hal ene- 2- sul gt aci d,
5- ({3-[(3-chl orophenyl) carbonyl am no]i- 5- [ N- (6- sul f onapht hy| )ca/r bam)yl ] pheny
|} carbonyl amzno) napht hal ene- 2-sul fonic acid, 5-( {

74

3-[(3-ni tro-4?net hyl phenyl ) car bonyl ami’fo]

5-[ N- (6-sul f onapht hyl ) car banoyl | phenyl }

car bonyl am no) napht hal ene- 2-sul fonic 10 acid, and the phar pyageusbICRlrldne
acceptabl e salts thereof. 36. A pharnaceutical conpositio corrprl si'ng: (a)

a conmpound of claiml as an active ingredient; and 17 (b)

phar maceuti cal |y acceptabl e ier. 37. A pharnaceutlgal .oS|t|on for
treating a manmalian dP. éas ate sel ected from.the r‘@u SIStI ng of
hyper gl ycem a, @g- abetes, and pj(y]pe [l di ab rising: 20 (a) a
phar maceuti cal | ylagsept abl e carrigr; _and (b) as af |ve ingredient, a
conpound of the fg qyla Ra R2 RL\N-B (Z)x o)A~y ~/ ~-(CRBZ)v-"'R~0
(2)x (2)x where: R%and R' are, independently, hydrogen, alkyl,
substituted al kyl, aryl, substituted aryl, 25 -C(O R4, -C(OOR,

-C(O NR4R5, -S(O zR4, -S(O ZORa, heteroar yI , Substituted heteroaryl,

het er ocycl yl, substituted heterocyclyl, aryl (lower)al kyl, substituted
aryl (I oneryadkykan dyes-grceslapib puphyaldayl 2-si8fobitdcidifcespound 73)

het er oaryl (| ovver)al kyl , or
5 0°29.3 g (0.13 mol) of 5-amino-2-naphthalenesulfonic acid (compound 72) was

added 40 mL of pyridine and 26 mL of acetic anhydride. The resulting suspension was
allowed to stir at ambient temperature. After 24 hr, the resulting solution was diluted
with 60 mL of methanol. Then, a solution of 3.6 g (0.156 mol) of sodium in 100 mL of
methanol was added. After a solid precipitate began to form, 200 mL of diethyl ether was

10 added and the suspension allowed to stir. The solid was collected by vacuum filtration
and was washed with diethyl ether. This provided 38.9 g (0.11 mol) of the desired
product. The product was identified by '"H NMR and mass spectroscopy and purity was
assessed by RP-HPLC.

15 Preparation of 5-(acetylamino)naphthalene-2-sulfonyl chloride (compound 74)

To 38.9 g (0.11 mol) of compound 73 was added 52 mL of phosphorus
oxychloride, 105 mL of sulfolane, 105 mL of acetonitrile, and 4 mL of
dimethylacetamide. The resulting suspension was allowed to stir at ambient temperature
for 24 hr. An additional 10 mL each of sulfolane and acetonitrile were added and the

20  reaction temperature was raised to 50 °C. After 2 hr, the reaction became opaque. The



28 JAN 2003 WD 01/12s91 - PCTIUS() 0120909 76 | ower al kenyl, or R and R2
together with the conjoining nitrogen are C,-Cy heteroaryl, C3R8$AN 2003
het,erocyclyl, or both R and RZ are oxygen and together wi th the conjoining
ni trogenwicormi2fyg - NO,; R3 is a substituent on the B ring RET/USE0/208¢r ORb,
-C(O OR6, -SO02NR6,, -C(O)NR6~ or 5 tetrazolyl; the linker -W- between the
napht hyl and phenyl intersects the A ring of the naphthyl and is,

i ndependently, -C(ONR -, -NRCO-, -QOO, -0C(O-, -CHCH, -NR CH--,
-CHZNR -, -NR C(ONR -, -NR (OO, -OClONR -, -NR S(zO-, - OSQZNR -,
-0C(O O, -SZNR -, -NR SQZ-, -0S02-, 10 or -SOzO; each R and RS is,

i ndependerpdacyon h:yrqn'eagerre,waasllkwhzedsubStG,taudt eatnahdiehcticardointergsibstd pairadl aryl,
aryl (I ower) al kg/ lf substituted aryl (l ower)al kyl, substituted hetcroaryl,
[

het er oar ypnwhle s&r e @W)lat Wlted Sheossylting @dldnéqsetodiamyﬂ (tvowewyral kyl

het er ocycl tltut ro nd R
is, | ndepgxtﬁdé'r?tn Y4 W o %g tf ¢ gdy\/\\éartgr TQ‘)?Iprovéiecc{t;gé gg&i %%??Oﬁﬁ@rq‘e@f

subst i t UeBFodu@la(me $ret Wad Rienti RAEREMITNIR ¥nd &asslspe&rdaeoﬁy aﬁﬁﬁthtﬁ&vass '
i ndependent |y, hydrogen, |ower alkyl, substituted | ower ‘alkyl

aryl (1 owerjsabded by RAUBPLIG ut ed aryI(Iomer)aIkyI substituted heteroaryl,
het eroaryl, 20 heteroaryl {l ower)al kyl substituted het eroaryl (I ower) al kyl ,
het erocycl yl, substituted heterocyclyl, |ower alkenyl, vitro, halo, cyano,

0o P B OB = AT g Q0RO

hydr ogen, | owefodlSKyinL (sllibsrtmbll)'roéﬂ ctvkin 180 kil of gymdine &fvledifisdn icevb\etﬂsrar yl,
het eroaryl, substituted het eroar%/ het er oaryl (| ower) al ﬁ{ substl tuted
het er oar yfbe‘l oay 9‘3\%@9‘?”‘1{8{7&&)69 ﬁwmo%eﬁgqmnqyméa‘thfé er bt yunyth

2L%ls'§l(?ut & %i”rl%l ,haﬁét@#%%% rﬁc}“hg u%degi tu%”%i’ hlgﬁe(? ’3Pe re@%?%ﬁ‘yﬁfl y in the

form of argho\adererh e S BARanG allBWvEL 16 RarB] toShidi @Rk httire. IheQEaction
pharmaceutically acceptable salt thereof. 28 JAN 2003 77 38. The use of a
conpound @fastpherefl antouilca and extracted with dichloromethane. The organic layer was washed
with 0 1 N aqueous HCI followed by 1.25 N aqueous NaOH. The organic layer was dried
(MgSQ,), filtered, and volatiles removed in vacuo The residue was recrystallized from
15  ethyl acetate/ t-butyl methyl ether to give 11.9 g (33.5 mmol) of the desired product. The
volatiles were removed from the filtrate and an additional 10.5 g (29.5 mmol) of the

desired product was isolated. The product was identified by 'H NMR and mass

spectroscopy and purity was assessed by RP-HPLC.

20 Preparation of 4-methylphenyl 5-aminonaphthalene-2-sulfonate (compound 76)

T09.05 g (0.03 mol) of compound 75 was added 40 mL of dioxane and 120 mL
of 6N aqueous HCL. The reaction suspension was heated to 75°C for 7 hr. The resulting
solution was cooled to room temperature and neutralized with 10 N aqueous sodium
hydroxide to pH of 10. The reaction was extracted with ethyl acetate. The organic layer

25  wasdried (MgSO,), filtered, and reduced to a small volume in vacuo. Then, 50 mL of IN
HCl in diethy] ether was added to form a solid collected by vacuum filtration. This
provided 8.57 g (0.02 mol) of the desired product. The product was identified by 'H
NMR and mass spectroscopy and purity was assessed by RP-HPLC.
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R3 B (z)/ I A(Z)x where: ~~(CRaz)r-"Ro R and RZ are, independently,
hydrogen, al kyl, substituted alkyl, aryl, substituted aryl, -@83JARN 2003
-C(OOR', -C(ONRR5, -S(OAR, -S(OiIOR, heteroaryl, substituted

het er oar¥y0,01H2%%r ocycl yl , substituted heterocyclyl, aryl (HEHEFPEPWYI
substituted aryl (I ower)al kyl, heteroaryl (|l ower)al kyl, substituted

het eroaryl (1 ower)al kyl, or |ower alkenyl, or R and RZ together with the
conjoining nitrogen are C,-C9 heteroarés C3- CS heterocyclyl, or both R-
and RZ are oxygen and together with the’conjoining nitrogen form ng -NG ;
R is a substituent on the Bring and is -SQZOR', -C(OOR, -SZNR 2,
-C(ONR z or tetrazolyl; the linker -W- betvveen t he napht hyI and phenyl
intersects the Aring of the naphthyl and is,_ independently, -C(ONR -,
-NR (O, -C(O O, -0O)- CI—I=R:F?—C“0ﬂlﬁRh€PIf~JV CHZNR -, -NR C(ONR -,
-NR (OO, -CC(ONR -, -NR'SO~O -OSZNR -, -OC(O O, -SO~NR'- -NR SO-~-,
-08sQz-, or -S ¢ each R and Rs is, independently hydro “al kyl,
substituted allkyl, aryl) substituted aryl, aryl (lower)al kyI Substi t ut ed
aryl (1 ower)al kyl, substituted q\}@t/@ﬁryl , heteroaryl,

het eroaryl (I @ r‘3 al kyls, s @ (Vi het er oar yl (=rlo e aI kyI het erocycl yl,
substituted erocycl yl, ower al kKenyTeach R ndk R O . OCH,
i ndependeff y¥t*ogen or””b‘bwer alkyl; each Zis a n-nter ering
substituent® RZ\°~ R~ each x apd v is, independently, O,,1, 2 or 3; ' 28
JAN 2003 78%each R is, i ndependently, hydr ogen, al kyl, substituted al kyl,
aryl (1 ower)al kyl, substituted aryl (|l ower)al kyl, substituyted heteroaryl;

het er oaryl, het eroaryl (I ower)al kyl, substituted hetmmpaﬁyl (I ower)al kyl,

het er ocycl yl , substltuted erocyclyl | ower al kenyl, wyitr hal o, cyano,
-OR, -SR, -C(O)R‘, - RO, C(O)CRS -NR 2, -C(ONR92, -fR C(OR,
-0SO R, -SQZOR9, -SOZNR ;Z‘ ®r -NR SOzR9; each R is, inde dent |y,

hydr ogen, | owemoa |, s tituted | owee, al kyl ,Pra¥ subs#int uted aryl
heteroaryl, substi g rearyl ,~heteroaryl (1o @ k stituted

het er oaryl (| ower ~I k et eracycl yI ) substituted hetc clylg

aryl (1 ower) al kyl stituted aryl (lower)al kyl; and Rs5is aryl)
substituted aryl) h teroaryl or substituted heteroaryl; optionally in the
formof a siagbe- stere0| sonmer or mxture of stereoisoners, or a

phar naceut iveihby80acc e salt thereof, i nt hap ¢par ati ono
f a medi canent for th tlrrulatlon of the ki nase acti of the insulin
receptor. 39. The use f a conmpound of the fornmula: R3 C)(Z)~ ~ A -YW
where: 2 1 R ~ NaOMe

PhO3S Y@( OH  —— - NaOsS OH
H H
~ e
82

Preparation of methyl 5-{(3-chlorophenyl)carbonylamino]-3-(N-{6-[(4-methylphenyl)-
5  oxysulfonylnaphthyl}carbamoyl)benzoate (compound 77)

To 0.34 g (0.96 mmol) of compound 71 was added 0.33 g (0.96 mmol) of
compound 76, 15 mL of dichloromethane, and 162 pL of pyridine. After 16 hr the
reaction was extracted twice from ethyl acetate with 0.5 N aqueous HCI. The organic
layer was then extracted with 1M aqueous sodium bicarbonate. The organic layer was

10 dried (MgSO0,), filtered, and volatiles removed in vacuo. The resulting residue was
stripped from dichloromethane twice and the resulting solid suspended in
dichloromethane. The solid was collected by vacuum filtration. This provided 0.28 g
(0.44 mmol) of the desired product. The product was identified by '"H NMR and mass
spectroscopy and purity was assessed by RP-HPLC.



I W (Z)x -(CR82),r RRo R and R~ are, independently, hydrogen, alkyl,
substituted al kyl, aryl) substituted aryl, -CCOR, -C(OOR, 28ANNOGR,
-S(O AR, -S(OZOR , heteroaryl, substituted heteroaryl, heierocyclyl,
s~. i bst ivkgibgthshet erocycl yl, aryl (I ower)al kyl, substit ut edrer/ybdoi2ower ) al kyl ,
het er oaryl (| ower)al kyl , substituted heteroaryl (I ower)al kyl, or |ower
al kenyl, or R and R~ together with the conjoining nitrogen are C -C9
heteroaryl, C,-CS heterocyclyl, or both R and R~ are oxygen and toget her
with the conjoining nitrogen formng - R@2; 28 JAN 2003 79 R is a
substituent on the Bring and is -SO OR6, -C(O OR6, -SO-NRbz, -C(O NR6z or
tetrazolyl~ the linker -W- between the naphthyl and phenyl intersects the
A ring of the naphthyl and is, independently, -C(ONR -, -NR C(O-)
-C(O O, Pragyon of-TCHEGH oropiRn I arboryGtaNR]3:(-NRI@ O NR -, -NR C(O O,
OC(ONR' SO-NR -, “NR, S ; -080~-, or
- SQZO- é%hh% )?Imyﬁgfqrg%nﬁﬁe@wﬁar mqy%wwffo@% (compeynd 78 st i t ut ed
al kyl, aryl, , t
aryl (I ovver)al kyI el %E(gtg?tnﬁr{)éeﬂd Ee&t%ﬁpga?a\@ﬂﬁet%{j%da?y{ﬂi SHPS form 2
het er gar on(rIothb):ﬁkddyImn Sithes| 2 RétraD (heu etixﬁal')y)lf(a|IN\&]‘u):ah§<$dlut1dmaifeftm®yc| yl,
substituted heterocy or |l ower alkenyl, each R6 and

i ndependéwdioyid ewwradgé% 78715 PESW@FG%P kglid happms ZISIS%'V%F’ P e qﬁiﬂétométf ilAgnL
substi t ueEtV\Iat a/ﬁl&t]%{r Cg)atérnthe readt penq%w%reg ’t(t> Etagg’t evo athg'FI—FParemoved I)S

i ndepende I"6Wet I"'kyl

aryl (1 onapaa) Mbordﬁb'rbsltﬂetx‘é&ﬂﬂn rsMIuﬂ hawesleddd/by vﬁé@ﬁutﬁl'ftﬂdhﬁﬁ Mﬁo@i@'&& »

het eroaryl, "heteroaryl (lower)allyl, substitut ed het er oar yl {I ower) al kyl ,
het erocydl 3,& g (st o uofatie Hetleﬁcbpxy)dhyl Th¢ puenciab keidyitifiad by ‘6] NIVER end cyano,

SRS, -C(O O.R 0 OR C(O)NR'~ “NRIC(O R,
- OSOﬂ@ m@éﬁ&‘ %SCOBIDQ PR ’ton"aS Rﬁi?e gy Rﬁlﬁéﬁ% i ndependent |y,

hydrogen | ower al kyl, substituted | ower al kyl , aryI substituted aryl,
het er oaryl , substituted het er oar yl , heteroaryl(lomer)alkyl, substituted
het er oar yfI;{zI;cowd af &ylethyliyHeay DENE3 ydh,lozﬁudbs%hjzlut ed heterocyclyl,
aryl (1 ower)al or substituted aryl (lower)al kyl; and R is ary
subst it ut5e£raafhzy/?wpfwetléﬁédrwlaww@zmm}ffmbéﬁylﬁefw'@mhwalwtfp% Pfdfpatarcy in the
f or m of 3,0 972}ere0|soner or m xture of stereoisoners, or a
phar mace £9'a fy cceptable salt d~ereof, i nt hapr aparati ono
a [II%d' Cam?ntTofBM Pﬁ%%%gtﬂu%éé 'o%oFIIc oBI?@ﬂ; %@'ah&'ed @9%& ehmony?@hlér“ﬁ\Ie 2003 80
. The use of oun t'he fo ~Z~X
---Y~1'S/ Hie bﬂSptnSt()WSﬂW)Rﬂ:@ td i at'aZ'rb(th@ﬁﬁeraR're ﬁmd HEZxr a’ﬂ&:n, 1 nﬂ_eqifendent ly,
hydr ogen, al kyl) substltuted al kyl , substltuted aryl) -C(O RD,
-C(O OR )acete(lejlmwm addest. @) fpar anoﬂe( byzr reaﬁ@%f%@lw a gypeRsin ey mL of

het er oar y: , I |,
ubst i ur L E HREYERS tene P BELANR RS e A ap HEUE AR S
het er oar yddditensRDahiydf, stleﬂ'né QM@K/O&hK‘;SrWelre réfioRd iARdcuB-arddogetdigitingi t h t he
conjoining nitrogen are C3-CO heteroaryl, C3-Cs heterocyclyl, or both R
and R2 arresigpeyysrstapnedtiogechiarofirmnivwerzmendihs grvag salid persbit that wasigped NO~;
is a sug} tuen on the Bring and is -SQZOR6, -C(O) OR6, -SO1NR62,

C(O) NR6 2 ®t he |inker -W- between the napht hyl and phenyl
i ntersects the A r| ng of the naphthyl and is, independently, -C(ONR -,
-NRCO-, -C(OO, -0C(O-, -CHCH, -NRO~~, -CHzZNR -, -NR C(ONR -,
R C( 0 @repa@@er@mzhﬂmnws [(3@wmahenyuc@@to@y@minoﬁ®[m— -NR SO--,

substl tu&@f mg%ﬁhihy? a"?é(?é’?’??fff%%b% endezr%;\% J&I a’es(ﬁ%“f’%f”dt ed

aryl (jsoweg]?al kyl , substl tuted heteroaryl, heteroaryl
het er oaryl (| ovver)al kyl, substituted heteroaryl (I ovver)al kyl, heterocyclyl,

substi t ut ed heftoerdor p| 038 1 @ho)@onilokedyh wagaaled D angbRlickiromethane
i ndependent |y, hydrogen or |ower alkyl; each Zis a non- |nterfer|ng

substi t uefnﬂowehh;hl&? argl( 051 shol) rmcﬂép:emdem haphtlih] (8)) d2ssotved;in éamih oRk1i s,

indepeng§£ g Xdro e | ower al kyl, substituted | ower alky
aryl (1 oner§peget a@‘a&ﬁ. t&‘FéﬁaCéWI‘(”IScﬁ}Jé’MCQItRyﬂ“ atsﬂﬂﬁgtntttweeah&@rééhm

het er oar yf‘he reaction was extracted with ethyl acetate and 1N aqueous HCI. The organic layer

30  wasdried (MgSO,), filtered, and volatiles removed in vacuo. The resulting residue was

treated with dichloromethane and diethyl ether to form a yellow solution and a solid



28 JAN 2003 81 heteroaryl (I owner)al kyl, substituted heteroaryl (| ower)al kyl,
het erocycl yl, substituted heterocyclyl, |ower alkenyl) vitro, 2&JAN 2000,
-OR, -8R, -C(OR, -O(OR, -C(OOR, -NRs, -(ONRz, -NRGOR,
-OSO~-R WOSHHEBM | -SONR i, or -NRSOR; each R is, i nd%@ﬁa@ﬂ@?(y

hydr ogen, |ower alkyl, substituted |ower alkyl, aryl, substituted aryl,

het eroaryl, substituted heteroaryl, heteroaryl (I ower)al kyl, substituted
het eroaryl (1 ower)al kyl, heterocyclyl) ss(l;%bsti tuted heterocyclyl,

aryl (I ower)al kyl, or substl tuted aryl (I'ower)al kyl; and R is aryl,
substituted aryl, heteroaryl, or substituted het eroaryl ; optionally in the
form of agradipigite ﬁie&roedivsazrmﬂlemed Ity Xta i @n o?ﬂtraatoan@@'rcs@dmrﬁmgcqw 8 pmol) of
pharmaceutically acceptabl a salt thereof, i raparati on
o f a medhedesisd coBPOURG &qmdwuwré#ntﬁ@ééeuel%dw& ASTBRSSISRTOBRIPY S

di spl ayin | in.rece The use of a conpound of the formnul a:
R3 a%d f}x‘/ &gygssﬁﬁg%iwwgmaz)v Roz /~( )x where: R and RZ
are, |ndependently, hydr ogen, al kyl, substituted al kyl, aryl, substituted
aryl, -C(OR, -C(O-R, -CCONRRs, -S(O2R, -S(O~ O?' heteroaryl

subst 5t utRéperatien @ﬁﬁqdizyrrhiaf &rbe y@hlydophgwldwr&amémuh@&ewdﬁe |yl

o e e S R M e 12 St v

i th the coni ofg) 78 i LEOWEIMGH 8 GRS ShadiMla sddu ST ehsracysll . or

both R and R aré con rogen ' or i ng
-NGz; R dii3red sﬁéﬂéﬁglbﬁ "J\ea@tadg&l hdﬁ?pﬁ Jf'anlg?ffinpsdhﬁlon%@“%um m%@%l% - SO, NR6~,
C(O)NR6~ or tetrazolyl JAN 2003 82 the linker -W- between the
napht hyl raetdarmieﬁbd suspéxfsncseqmskltyhmcmxe hogogdnebtne Thapduichiyh wandlléweed to
|ndep ndent | CCONR -, -NR O)_'l) -C(Q90, -0(O-, -CH=CH, -NR CNz-
CHENR - )st Lrﬂz@ '@Nﬁnperalmf@x% . Theaggcdpmeas acidfjrdsopB | withsoy NR- |
CE( A ’and%uﬁa%les VM% %%%Vefi b 9?1 e% orai%cthel x%%nngsol%]g' @ﬁltsacin)éiad aryl

i ndependent| rogen,

aryl (| owah)oas KY) of \ﬁaubxsiridtthé eslh@emhe(dxww a@krkmbauo's]ubmtslptrwueéh hemgroaryl ,
het eroaryl, heteroaryl (I ower)al kyl, substituted heteroaryl (I ower)al kyl,
het er ocyglmpdl) oét]‘msieisilru:l ezmpairel dby product was idenﬁieddiW'éhMMR aghohssRT and R
is, independentl dro en or | ower each Z is a non-interfering
subst i t uSRESTOSEARBH2 \qusﬁssqsﬁ%@é%e%h@ 0, 1, 2 or 3; each R~ is,

i ndepgndent |y, hydrogen, | oner al kyl, substituted Iomer al kyl ,

aryl ('ower) al kyl , substituted aryl{lomer)alkyl, substituted heteroaryl,
het er oar yExanid¢ &0.0a8yrthesonef Jdalitignal csmbsmridslmlfédnim@t €Hbaryl (1 ower) al kyl ,

het erocycl yl, subst|tuted heterocycl | ower alkenyl V|tro) hal o, cyano,
-OR, -SR, -ordifyingdhespath esee(deymed in [gaple Sasimenprocedurgywelit O) R |

. OSO R) %%qgth %r?’c%; rglggl%ds Ci)ﬁ%ableeﬁ%gog V&Jeise)prle&qg@endent ly,

hydrogen ower a rtuted T ower

R4

HO,S
O \Rw
O 0
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substituted aryl,
het er oaryl (I ower ~I kyl ,
substituted heterocyclyl,
aryl (1 owaro @liiewds;
substituted heteroaryl;
m xture of stereoisoners,

het

and

eroaryl, substituted heteroaryl,

substituted heteroaryl (I ower)al kyl,
aryl (I ower)al kyl, or substituted
R is aryl, substituted aryl,

or a pharmaceutically acceptabl e sal

het28 J8N:2003

het et par/ykoo/mwo9
optionally in the formof a single stereoi soner or

t thereof, in

the preparation of a medicanment for the treatnent of a disease state in

manmal
di abet es

medi camenty { gy gher conprises an additi onal

st at e. 28 JAN 2003 83 43 ( A process for the preparation of a compound of
the formiliGorpoiisd : RR'R~ , [ W:|R¥CRa2)v-"Rto ~Z)x ~|~Z~x . ~ , .
Y wher g g~ throughl K tnker - W, 4 angwv_ar e defined according
to claim{l) or a phafmg cal |y accep A t hereof, copprising: (a)
acyl ating or al kyl at d conpound, @@ | east one pf R or R~ is:
hydr ogen)} in a mannef per se; or "728 JAN 2003 ' 84 (b) condensing
sub-struc¢ture a of spid conpound with sub-structure ~3-y of said conpound,
or sub-st{i83cture y W S Fucture aj~ d conpound, of sub
structure (3 with sup- st ures a and w bl y said subistructures a
and y beilng identical) o© a2i d conmpoundj i known per|se; or (c)
hydrol yziing said conpound in the form ol alt or the
free aci ¢—of sald conpound, or (d) redud phi ch both R
and R2 ard4oxygen anfl, her with th form-NOz to
formsaid conmpound ip R and R~ af§ hbor at i ng
substituents of said| conj Wl N a mann kfiown~per se; or (f) reacting
the freelbase of saif conpound with an acid to give a pharnmaceutically
acceptablle _addition kalt; or
85 -
CHy
) = oo
ee

sel ected fromthe group consisti¥y

and type |1

di abetes. 42. The use of claim4l, in whi

of hyperglycerm a) type |

ch the

formof therapy for said disease

The [TUPAC names of the compounds shown in Table 7, above, are listed below

in Table 8, below. The IUPAC names were generated using Chemistry 4D Draw™ from

Chemlnnovation Software, Inc.

TABLE 8
Compound No.[IJUPAC Name
82 Sodium 5-({3-[(3-Chlorophenyl)carbonylamino}-
5-[N-(6-hydroxynaphthyl)carbamoyl]-
phenyl}carbonylamino)naphthalene-2-sulfonate
83 5-({3-[(3-Chlorophenyl)carbonylamino)- )
5-(N-naphthylcarbamoy!)phenyl}carbonylamino)naphthalene-
2-sulfonic acid N
84 5-({3-{(4-methylphenyl)carbonylamino]-3-(N-(8-quinolyl)
carbamoyl)phenyl}carbonylamino)naphthalene-2-sulfonic acid
85 (28)-2-({5-[(4-methylphenyl)carbonylamino}-
3-[N-(6-sulfonaphthyl)carbamoyl]phenyl} carbonylamino)-3-
phenylpropanoic acid
86 5-({3-[(4-methylphenyl)carbonylamino]-
5-IN-(6-sulfamoylnaphthyl)carbamoy!]-
phenyl}carbonylamino)naphthalene-2-sulfonic acid




(g) reacting an acid addition salt of said conpound wth a base to formthe
correspondi ng free base; or {h) converting a salt of said conR8usfN:2003
anot her - pharnmaceutical ly acceptable salt of a conmpound of forrmula X; or (i)
resol vi nfQ0¥BE8i ¢ mixture of any proportions of said ceRpHUR/38Yield a
stereoi soner thereof. 44 . The use of a conpound of any one of clains 1 to
35 as a nodel for obtaining and/ or devel opi ng conpounds that have the
function of stinulating the kinase actlglty of the insulin receptor,
activating the insulin receptor, and stlnulatlng t he uptake of glucose into
cells displaying the insulin receptor. 4 5 . The use of a conpound of any
one of cl &xample tlo éBﬂﬁ@ﬁwwﬁé(ﬂiﬁéﬂﬁﬁﬁﬂmbﬂlahmvbgabémgrﬁﬂéﬁﬂn a mamal ,

sel ected fron1the qr o ,t|no of h per.ql type 1 dlabetes and
type |1 dif (phenypeal aminolpheny 13 A alene-2-carbo
potentlalk&m§ﬁﬁmg@qiapeutlc dose of |nsuI|n in order to achieve therapeutlc
ef ficacy. T~ . 5, 85 28 JAN 2003 46 . A process for preparing conmpounds
which mmc the function of t he conpounds of any one of clains 1 to 3 S,

sai d process conprisin submtting a test conmpound to a screen for
deternPning it §°§?R°r‘r‘ﬂ|j§t1 i Sémthf-%dk%csse.{é@gé%fheﬂrf)sﬁdaf%t%lur%isla%eﬁmﬂ%ept or
inrelati y one of clainms 1 to 35; and (b) preparing
sai d test%@%%g%gﬁgﬂqggﬂggg%h(gfts stinmulation of the kinase activity of the
insulin receptor. . The use of a conpound of any one of clains 1 to 35
for validating, optlnlzlng, or standardi zi ng bi oassays.
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Example 12. Synthesis of additional bisnaphthylsulfonic acids

15 The following additional compounds shown in Table 9 were prepared using the

procedures as described in Examples 1-3.

R
HN 2
Ri Ra
O O
TABLE 9
R1 RZ R3
Compound

92 N-methyl- H N-methyl-

(6-sulfonaphthyl)amino (6-sulfonaphthyl)amino
93 N-methyl- 3-chlorobenzoyl N-methyl-

(6-sulfonaphthyl)amino (6-sulfonaphthyl)amino

20 The IUPAC names of the compounds shown in Table 9 above are listed below in

Table 10 below. The IUPAC names were generated using Chemistry 4D Draw™ from

Chemlnnovation Software, Inc.
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ATP, and 5 pCi **P-ATP (3000 Ci/mmol.). A test compound, or the vehicle (DMSO),

was added to a final DMSO concentration of 1%. The mixture was incubated for 10
10 milnutes at room temperature. The reaction was terminated by the addition of 10ul of 200
mM EDTA. A 30ul volume was removed, mixed with Sul of 6X Laemmeli sodium
dodecy! sulfate (SDS) treatment buffer, and heated to 94°C for 5 minutes. A 20pl aliquot
was then run on an SDS-PAGE gel. The radioactivity incorporated into the CKD band is
quantified by phosphorimaging of the gel, or scintillation counting of the excised bands.
15 The results for this assay are shown in Table 11. The potency of a compound for

increasing phosphorylation 1s expressed as a percentage of the vehicle level.

TABLE 11
Compound Activity (% Control)
7 93.3
8 130.5
9 125.3
10 123.1
11 94
12 88.6
13 83.7
14 81.7
15 88.2
16 99.9




10%r& () - 10%1& ()-t!10%m& ()-\ \\\0]]]dEL@ " 1!
10%r& () - f &10%1& () - $10%& () -
610%1& ()-1410%& ()- vO | +10% & ()--"

b@:

L +109% Ur U0 0)/12910%r8! () -
; 10%8 () - L9- #10%& () -
f10%38' () - @ 10%S8 () -

10Mme10%T&: () -
: }/\’?anI

F 940%2?& ()-! 00" %0%& ()-
, 9109%6& () -

0%3&()
|!100/@&'()-

@nn,

" 6a~aaa
s 10%& ()

(

xmbC * L$z 10958 () -
7S 10%m& () -

Y
b denggc " 10938 () -
- bbb*?7 ccddEnbC! * 3%

10968 ()-s° 10%CR17) -t 109%G& () - dRd

deteTeedEnbCl ™ @ 109

+t 109638 ()- Y*

TOUE ()- 1( 107

809 -

& IO ()~ eest

1096G& () - 3410%GK
1> 110% () -yF1
10G<109G& () - ghi
109& ()-f!109%& |
"()-9! "109& ()i}

9) d4J.U"/&J& )=34

0, U

J.(}Q

2 1. 109%

0,

(\-l kBl nmn

& ()=1" 1008 (
EbCl > s0109%& () --@

310%. () - nnnln<n>

nZfanAn} aVK@ > 10 10

109& ()-! . 10%]

(83 () -1 G 109OF9F&

I mLO%TE () - ! 10%1& () - 10%1& () - 128 JAN'20GR {\ =
I XP | +109%& ()

1 ORET/UFN0/20909

1098 () - 410%E8: () -

| YLO9G& () - 1096G& () -
10938 () - f #109%G& () -

()-s-109%G8& () -
ff gDgdENDC! "1 ;

)10%3& () - DgggggggggbC

00& () -) 10%& ()-"10%

101 010%& ()-'f8

(86 86F10%&' () - AnVhnnnnnn} A ?VK@ ~ F! 109& () -

FFL09%& () - 109&
& ()-" $109%& ()-

By-TPLTI0%& ()- TN
§opqr,

8410%

M 109%&' ()-: 109&]6
10%& () -, s/ s<sL:
() -S!'X, & nl0%uus
109 () - wsSSSS<]
3910%&' ()-93l 10

=

7

J\ ’{’l

g% aBVK@ ! h@lO%&

PR )T 10RO =SSTOWR () -

%b@s&e_w%m ME ()-S!, & NLOYE

8465109 ()-4s! 10%&() -

@9 () -1 0, & nl0%/9V

98.4)-SgtttttttttbCl !

109& () - 109%& ()

96109 ()- 10 10

1841

S109& ()-tttttu

IwAJobCT OT TOY& () - Tl Fo0% & () -
32 1099
33 122.5
34 119.5
35 105.9
36 123.2
37 113.2
38 84.7
39 969
40 130.7
41 136.6
42 116.7
43 1242
44 124.8
48 1142
49 109.3
50 123.8
51 133.0
52 111.1
53 105.7
54 46.5
S5 121.6
36 102.4
57 109.6
58 106.4
59 120.4
60 97.5
61 114.6
62 102.8
63 94.4
64 58.3

h' 109%& ()-y



1€9'10%j & ()- !l 9 10%& ()- !&9' 10%& ()- !9' 10%ERERE () -
uuu! uzuuuaBbC' 9!l 109 ()- 10%& ()- & 10%&' ()- | 310% ()-!cl 28 JAN 2003

3109& () -

"10%& () - uJvMw x=x[ ydEbC! 9! ' 1 109%& () - f) 10%& () - %.0%& () -

1109 (Wd d0P4891() -~ 109’ () -[yyyz[ zxzzdEbC! 9! @GLOY&' () - 3TPAURIL0P20909

11 109& () -
*$10%&' ()- 10M 10M 10MB@

109& () -

809! 109& ()- | 1109& ()-Y.10%& ()- zz|||||]"|bC 9! 109%& () -

1090V& ()-1F: 109 ()-"|3||2}}}8~dEbC! 9! 10%&' ()-"109%& ()-109%& ()- F10%& () -

()-

Z1 &

| 109 ()-L! MLO%. () - 8~y~~sdEbC! 9! s! 1090 ) - 109 ()- 3MBLO% ()- y 10%&
F109& ()- @LO% ()-fmdEbC! 9! &109%& ()- 9A0%& ()-S# "109& ()- !109%& ()-

1109 ()- 9 1098 )~ KGQUELTI 9T 5T FO%R () - 34 TOV& (J-Y2ZL0%&: () -

+1 1098 () - *" 10YURH )= —OfERC otz 10%& [0 10 10<z 10% ()-
110% ()-&9- 1oY%e ()

7109%: () - z[ <mbCl L10%& () 10%¢& () ! " 109 ()-1109%9& ()- G +P&10YB3& () -
10988& () -ZA2 410 0% ik f LOYBGE () - y&210%& () - #10%&! () - @ F10
%g8& () - % 109%g& ()- !\ mLOY%& () - MLO%g& () -, #10%g&

()-y 10%5;&' () m@mﬁbl'a&im@&cmweé/@ﬁ)iﬂ?/@&b(ﬂ)beacci@?@ﬁlﬁe)d-}iég‘%csmedlum

10% - & () -

10%g& () - ((QM@M@&”‘@)U)F@I‘_WWZl’s‘@UﬂT ﬂﬁﬁ/&@@iurm&F%@O/@JS(vyarwhma() 109

109 10310(V f ?0 83"&1%/5&@% %gbcl L&g{%%%zﬁsg afteé:c%]ﬁ %qg‘rl] wgslrga t}xe

'10%Z

10

15

20

25

-ells were treated for 3 days with 0.5 mM isobutylmethylxanthine IBMX), 1uM
<-xamethasone, supplemented with 1.7uM insulin. The cells were then transferred to
medium with 1.7uM insulin for 2 more days. The cells were maintained in medium for
an additional 4 days. Finally the cells were serum starved overnight in 0.1% bovine
serum albumin (BSA) in DMEM.

The following day, the culture medium was replaced with 150 mM NaCl, 1.7 mM
KCl, 0.9 mM CaCl,, 1.47 mM K,HPO, (pH 7.4) to which was added either the
experimental compounds, or their vehicle (DMSO). Insulin or its vehicle (0.01% BSA)
was diluted in the assay buffer (containing test compound or vehicle, respectively) to a
final concentration of 5.6 nM. After incubation for 30 min at 37°C, S uCi/mL "C-2-
Dixie-D-glucose was added, and the incubation was continued for additional 30 min at
37°C. The cells were then washed 3 times with ice-cold PBS/20 mM glucose and Lysol
in 250ul of lysis buffer (50 mM HEPES pH 7.6, 1% Triton X-100) for 30 min at room
temperature. Radioactivity in the lysate was quantified by scintillation counting.

Once "“C-2-deoxy-D-glucose is transported into the cell it is not released. Glucose
transport is, therefore, proportional to the amount of radioactivity in the lysate. The
concentration of compound necessary to produce an increase in glucose transport greater
than the sum of the standard deviation of the vehicle control plus the largest standard
deviation of a test sample (generally 150% of the vehicle control) was recorded as the EC
(effective concentration).

The results of the glucose transport activity assay are shown in Table 12, below.
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5  Example 15. Blood glucose level determination in db/db mice

Seven to 9 week old male db/db mice (Jackson Laboratories, Bar Harbor, Maine),
were used to the study of the effects of compounds on blood glucose levels. Animals
were kept in a 12h/12h light/dark cycle, and experiments were initiated immediately after
the dark period (7:00 a.m.). Food was removed at this time and returned after the final

10 blood glucose measurement was taken.

Insulin (0.5U/ml, Humulin R, Catalog HI-201, Lilly, Indianapolis, Indiana) was
prepared by diluting 100U/mL stock insulin 1:200 with PBS (phosphate buffered saline,
Gibco, BRL). Compounds were prepared in a vehicle of either PBS or 20% DMSO in
PBS.

15 Five to 10 animals (average weight 40 - 50g) were used in each treatment
condition. The animals were injected subcutaneously with either 0.01U insulin in PBS,
followed by 0.1 mL of compound or its vehicle delivered intraperitoneally. Blood

samples were taken 0 min, 15 min, 30 min, 1 hr, 2 hr and 4 hr after the administration of
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the drug or vehicle by tail bleeding. Glucose measurements were made with a

Glucometer and Glucose strips (Bayer). The resulting data are shown in Figures 1 and 2.
Figure | shows the effect of compound 8 in éombination with insulin on blood
glucose levels in db/db mice. Blood glucose levels at various time points are shown
S following injections either with insulin in phosphate buffered saline (PBS) or with
compound 8 and insulin in PBS. The blood glucose levels are reported as the percentage
of the “0-time” values.
Figure 2 shows the effect of compound 10 in combination with insulin on blood
glucose levels in db/db mice. Blood glucose levels at various time points are shown
10 following injection of db/db mice with compound 10, its vehicle (DMSO) and insulin in
PBS. Blood glucose levels at various time points following injections either with insulin

in PBS or with PBS and DMSO are also shown for comparison.

Example 16. Effect on 3T3-HIR Cells
15 3T3-HIR cells were grown in DMEM with 10% FBS in 6 well dishes. A fter

reaching 90% confluency, the cells were serum starved with 0.1% BSA in DMEM for 16

hr. The cells were stimulated with 3.2, 10, 32, 56 and 100uM of compound in the

presence or absence of 2.5 nM insulin for 15 minutes at 37°C. The cells were lysed in the

lysis buffer and 20pg of total cell lysate from each sample was resolved in a 8% SDS-
20  PAGTEL, transferred onto an Immobilon-P membrane and probed with anti-

phosphotyrosine antibody. Insulin receptor B-subunit and IRS-1 protein bands were
identified and quantified by using Phosphorimager (Molecular Dynamics), with the

autoradiogram shown in Figure 3.
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Compound of the invention 10%
Magnesium stearate 0.5%
Starch 2.0%
10 hydroxypropylmethylceliulose 1.0%
Microcrystalline cellulose 86.5%

The mixture may be compressed to tablets, or filled into hard gelatin capsules.
The tablet may be coated by applying a suspension of film former (e.g.
15  hydroxypropylmethyicellulose), pigment (e.g. titanium dioxide) and plasticiser (e.g.
diethyl phthalate) and drying the film by evaporation of the solvent. The film coat can
comprise 2.0% to 6.0% of the tablet weight, preferably about 3.0%.

Example 18. Oral pharmaceutical composition preparation - capsule

20 A pharmaceutical composition of a compound of the invention suitable for oral

administration may also be prepared by combining the following:

% wiw
Compound of the invention 20%
Polyethylene glycol 80%

25
The medicinal compound is dispersed or dissolved in the liquid carrier, with a
thickening agent added, if required. The formulation is then enclosed in a soft gelatin

capsule by suitable technology.
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Preferred Level

Compound of formula I-VII1 1.0%
Saline 99.0%
10 The solution is sterilized and sealed in sterile containers.

All documents cited in the above specification are herein incorporated by
reference. Various modifications and variations of the present invention will be apparent
to those skilled in the art without departing from the scope and spirit of the invention.

15  Although the invention has been described in connection with specific preferred
embodiments, it should be understood that the invention as claimed should not be unduly
limited to such specific embodiments. Indeed, various modifications of the described
modes for carrying out the invention which are obvious to those skilled in the art are

intended to be within the scope of the following claims.
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R? is a substituent on the B ring and is -SO,0R®, -C(O)OR®, -SO,NR¢,, -C(O)NR’, or
tetrazolyl;
15  the linker -WY- between the naphthy! and pheny! intersects the A ring of the naphthyl
and is, independently, -C(O)NR’-, -NR’C(0)-, -C(0)O-, -OC(0)-, -CH=CH-,
-NR’CH,-, -CH,NR’-, -NR'C(O)NR’-, -NR'C(0)O-, -OC(O)NR’-, -NR’SO,0-,
-OSO,NR’-, -OC(0)O-, -SO,NR’-, -NR'SQ,-, -0SO,-,
or -50,0-;
20  each R'and R’ is, independently, hydrogen, alkyl, R''-substituted alkyl, aryl,
R''-substituted aryl, aryl(lower)alkyl, R"-substituted aryl(lower)alky!,
R''-substituted heteroary!, heteroaryl, heteroaryl(lower)alkyl, substituted R''-
heteroaryl(lower)alkyl, heterocyclyl, R'-substituted heterocyclyl, or lower
alkenyl;
25  each R*and R’ is, independently, hydrogen or lower alkyl;

each Z is a non-interfering substituent;
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3. A compound of claim 2, where each Z is lower alkyl, halo-lower alkyl, lower

Y

alkyloxy, cyano, halo, thio, amino, nitro, or hydroxy.

30 4 A compound of claim 1, where each x is 0.
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12. A compound of claim 7, where v 1s zero.
5 13 A compound of claim 1, which is a compound of the formula:
3 2 1 3
R R ~ N/ R R
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(Z)x A —yw A= WY ()«
) (Z)X/ ~X
{(Z)x (Z)x

optionally in the form of a single stereoisomer or mixture of stereoisomers,

or a pharmaceutically acceptable salt thereof.

10 14. A compound of claim 1, which is a compound of the formula:

(Z)x
optionally in the form of a single stereoisomer or mixture of stereoisomers,

or a pharmaceutically acceptable salt thereof.

15 15. A compound of any one of claims 1, 7, 13, or 14 where
each Z is, independently, alkyl, substituted alkyl, cyano, halo, nitro, -SR", -OR™, or
-NR'",; and

each R' is, independently, hydrogen, lower alkyl, or substituted lower alkyl.

20 16. A compound of claim 15, where each Z is lower alkyl, halo-lower alkyl, lower

alkyloxy, cyano, halo, thio, amino, nitro, or hydroxy.
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18. A compound of any one of claims 1, 7, 13, or 14, where R’ 1s -SO,0R® or

-SO,NR’, , C(O)OR®, -C(O)NR?, or tetrazolyl.
19. A compound of claim 18, where R? is —~SO,0H, -C(O)OH or tetrazolyl.

20. A compound of any one of claims 1, 7, 13, or 14, where
R' is -C(O)R?, -C(O)NR'R’, or -SO,R"; and
10  R%is hydrogen or lower alkyl.

21, A compound of claim 20, where
R? is lower alkyl, R''-substituted lower alkyl, aryl, R'"-substituted aryl, aryl(lower)alkyl,
R''-substituted aryl(lower)alkyl, heteroaryl(lower)alkyl, or heteroaryl; and

15  R’is hydrogen or lower alkyl.

22. A compound of claim 21, where

each R'' is, independently, aryl, R"substituted aryl, lower alkyl, R"*-substituted lower
alkyl, heteroaryl, nitro, halo, cyano, amino, thio, -OR'?, -C(O)R ", -OC(O)R",

20 -C(O)OR"?, -C(O)NR",, or -NR"C(O)R";

each R' and R" is, independently, hydrogen, lower alkyl, R'*-substituted lower alkyl,
aryl, R"-substituted aryl, heteroaryl, heteroaryl(lower)alkyl, aryl(lower)alkyl, or
R'*-substituted aryl(lower)alkyl; and

each R" is, independently, halo, thio, amino, nitro, cyano, hydroxy, lower alkyl, halo-

25 lower alkyl, or lower alkyloxy.

23. A compound of any one of claims 1, 7, 13, or 14, where each -WY- linker 1s,
independently, -C(O)NR’-, -NR’C(0)-, -SO,NR’-, -NR’SO,-, or -NR’C(O)NR’-,

30 24. A compound of claim 23, where each -WY- linker is -C(O)NR'-.
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L$10%<°/& ()- 1oheterb9ryl(ld@er)alkﬁ*h%%c 1 RY-stbd@Uted Betérocyclyl, heteroaryl, or
Y'"10% "' : & () - hhhhhhh| [ : vU4 L0UKIGE ()- 1 AL0VKUE () - 1 +10960%& () -
y#s10UK%& () - Eﬁwmn(lged beeuWW®' ()-hhi*i=iMPi [[:vU4  10%KO& () -
310%8B&! Qa_ch R'' is, independently, aryl, R"*-substituted aryl, lower alkyl, R'*-substituted lower
alkyl, heteroaryl, nitro, halo, cyano, amino, thio, -OR'?, -C(O)R", -OC(O)R",
10 -C(O)OR'", -C(O)NR",, or -NR"?C(O)R";
each R'? and R" is, independently, hydrogen, lower alkyl, R"*-substituted lower alkyl,
aryl, R”-substituted aryl, heteroaryl, heteroaryl(lower)alkyl, aryl(lower)alkyl, or
R"-substituted aryl(lower)alkyl; and
R" is, independently, halo, thio, amino, nitro, cyano, hydroxy, lower alkyl or lower
15 atkyloxy;
where Z is lower alkyl, halo-lower alkyl, lower alkyloxy, cyano, halo, thio, amino, nitro,
or hydroxy; and
x1s0, 1, 0r2,
optionally in the form of a single stereoisomer or mixture of stereoisomers,

20 or a pharmaceutically acceptable salt thereof.

26. A compound of claim 25, where
each R? is -SO,H, -C(O)OH or tetrazolyl; and
each R’ is hydrogen.

25
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where
10 R'isalky], R"-substituted alkyl, aryl, R''-substituted aryl, aryl(lower)alkyl,
R''-substituted aryl(lower)alkyl, heteroaryl(lower)alkyl, R''-substituted
heteroaryl(lower)alkyl, heterocyclyl, R''-substituted heterocyclyl, heteroaryl, or
R''-substituted heteroaryl;
each R'' is, independently, aryl, R"-substituted aryl, lower alkyl, R**-substituted lower
15 alkyl, heteroaryl, nitro, halo, cyano, amino, thio, -OR'?, -C(O)R", -OC(O)R",
-C(O)OR", -C(O)NR™,, or -NR"*C(O)R?;
each R and R" is, independently, hydrogen, lower alkyl, R'"*-substituted lower alkyl,
aryl, R"-substituted aryl, heteroaryl, heteroaryl(lower)alkyl, aryl(lower)alkyl, or
R"-substituted aryl(lower)alky!; and
20 RYis, independently, halo, thio, amino, nitro, cyano, hydroxy, lower alkyl or lower
alkyloxy;
Z 1s lower alkyl, halo-lower alkyl, lower alkyloxy, cyano, halo, thio, amino, nitro, or
hydroxy; and
xis0,1,0r2,

25  optionally in the form of a single stereoisomer or mixture of stereoisomers,
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1098"8& ()-, & ' 10%Bn& ()-, A ' 10% & ()-, 9Gl0% & ()-, Xx9GL0%

& ()-,|[:dClo# &6 10%Bp&. () - - 109%." & ()--" L' 10%!& ()- &L' 109%mBnme ()-

L' 109%& (¥2- & ToSRmBRARUTY C 1?‘!’&%%0%?’6&@3! 109%1Bm& ()- Oy "-109% & ()- . Oy

" 10U ( ) - v )y N 10UASAR () - 10% " & ()--0>% [ - CLONSm -
& | 10%r$§§4c}1)3%?§96%%$/r@g% %@%’&&%ﬁ) ; E?L)@m%rﬁrr&' 0 0 &610(§ML$W&' () -
&A410% b nBedch RACHYafipe®. & " 1096& ()- & 3109%8& ()- &y10%& ()-

&F1 10088& ()- &LS100B& () - 10nBnionsni <M [ : ACLONSM &L1008& () - &109B& () -
8710988 ()- &1098& ()- & 1098& ()- & "1098& ()-BM [: ACLONSm & %! 1098&' () -

10908 () Sl [ nETORI RS b b ot ot e bl () &, 100ma ()-

&s*"1098& ()- & Z1096& ()-= | obUAL0 &L$10%m meid ) - 10$10$10$ &F ; 1096& () -
& 6 10988 ()- &4 1098& ()- &3$109B& () - 8s#ph{~bU4L0 & & ! 10%M n& ()- &
"10% n& ()- & 10%v m& ()- Ms!10%'.& ()- LPY0% %&' () -

%0% "' -& ()-# O [:bUA10 & &S#10%m m&'{)- &Li@#10% m&' ()- & 10%t me& () -
&10%m &' ()- & 10% m&' ()- & $10%m m&~Q<T
&Ta/ D10%i m&' () -/ Ta/ D10% n&' ()-/ &9* 10%i n&' (
&9* 10%i m& () - R?

7 7
894.0%m n& () - scG+aTal 0% Tas plovemme: (X 7 Ta/ BLOY%T m&: () - / Ta/ DL0%n
m&’ () -/ - #3DBTa/ D10%n /D;,ocym & () A/ | \ 844Ta/ DL0%+3DBTa/ D10%M M8’ () -
Fa/ DLT Ly #3PERa3A4 Ta/ DL0%3DBTa/ D

/ Tal DLO%! & ()-/Ta/gi
10% m& () -/ #3DB/ Ta/l ‘ :
& ()-/3=MNKYp{ ?+4Ta/ DLO%Ta/BPL0%r& () -/ Ta/D10%n -/ #3DBTa/ D10% &’ (
) -/ Ta/ DLO% m&" () -/ Ta/ TR &' () -/ pg' dC+4Ta/ D10%t :~ 100% & () -

@#10% & () - Ta/ D10%n m& () - / #3DBTa/ DL0%M m& () -/ Ta/ D10%n m& () -/' EGH JVadzY
8Ta/ D10% TM¥EB&S ()-' 9Y10%&$&& ()-' " $y10%&$&& () - (10" 10" 10" yf &10% & () -

| Frookbex 1) b ad (T gl Tl bR B SRR "1
1098$8& () - K 1Q¥BSEichel BEDHbPaIy!] ROt cABIBSRE kT, R 'LAMERERA( ) - K

1098$&& () - 1f K 109&$&& () - K 10%&S&&' () - nBj | <K 109K 10% ' ! 1098& ()- Y
1096& () - f10vdetqryaryilovadatiedshqgroeyclyl, R "-substituted heterocyclyl. heteroaryl, or

R''-substituted heteroaryl;

& () -/ Tal DL0%" m

each R'' is, independently, aryl, R"-substituted aryl, lower alkyl, R"-substituted lower
15 alkyl, heteroaryl, nitro, halo, cyano, amino, thio, -OR", -C(O)R", -OC(O)R",
-C(0O)OR", -C(O)NR",, or -NR"C(O)R";
each R'? is, independently, hydrogen, lower alkyl, R'">-substituted lower alkyl, aryl,
R"*-substituted aryl, heteroaryl, heteroaryl(lower)alkyl, aryl(lower)alkyl, or
R"-substituted aryl(lower)alkyl;
20  each R" is, independently, hydrogen, lower alkyl, R"-substituted lower alkyl, heteroaryl,
heteroaryl(lower)alkyl, aryl(lower)alkyl, or R'"’-substituted aryl(lower)alkyl;
R" is, independently, halo, thio, amino, nitro, cyano, hydroxy, lower alkyl or lower

alkyloxy;



10968 ()- ! 1098& ()-vIx|[; <K 10 $ 010%& ()- @ 10%6& ()- +10%E28
O*#1098& ()- (! 10%& ()- & 1098& ()-sSWK $ 01098& ()-$ 010%& () -

010%$& (VMGIUEIBE ()- $ 010%& ()-xX@ $ 0109& ()-$-DIBERYNWY® ¢
010%& ()-$ 01098& ()- !"%X<K $ 010%& ()- $ 010%& ()-$ 0109%& ()- $
01098& ()-$ 0109%8& ()-% +. 347<sWK $ 010%& ()-$ 01098& ()- $ 0109%& ()-$
01098& ()- $ 01098& () - <=BGHI JKLyl _RK %; 010%$& 10$10$10$$

109R$&& () -' xv|[:<K 10 9% 10%& ()- y#1098& ()- ! MB109%8& ()- 109 Nlé(}()_fi\
$

where Z is lower alkyl, halo-lower alkyl, lower alkyloxy, cyano, halo, thio, amino, nitro,
or hydroxy; and

xi1s0,1,0r2,

optionally in the form of a single stereoisomer or mixture of stereoisomers,

5  or a pharmaceutically acceptable salt thereof.

31. The compound of claim 30, where
each R* is -SO,H, -C(O)OH or tetrazolyl; and
each R’ is hydrogen.

10

32. The compound of claim 1, which is a compound of the formula:

where
15 R'isalkyl, R"-substituted alkyl, aryl, R"'-substituted aryl, aryl(lower)alkyl,
R''-substituted aryl(lower)alkyl, heteroaryl(lower)alkyl, R"-substituted
heteroaryl(lower)alkyl, heterocyclyl, R"-substituted heterocyclyl, heteroaryl, or
R''-substituted heteroaryl;
each R® is, independently, hydrogen, lower alkyl, substituted Jower alkyl, nitro, halo,
20 cyano, -OR’, -SR?, -C(O)R’, -OC(O)R’, -C(O)OR’, -NR?,, -C(Q)NR’,,
-NR’C(O)R’, -OSQ,R’, -SO,0R’, -SO,NR’,, or -NR’SQ,R’; and
each R’ is, independently, hydrogen or lower alkyl;

R"is aryl, R'"-substituted aryl, heteroaryl, or R'*-substituted heteroaryl,



01098& ()- $ 0109%8& ()-$ 01098& ()- LXadgl np}]E)F 10%GE#GS (%-xle
10%GE#HGE () - X3F 10UCEH#GE' () - x3 10%CE#GE () - L10UCE#GE () - 8 JAN 2003
SSI0UCE#GE () - puvy| } SWF 10% 10%GE#GE () - Xx3F 10%GE#GS () - X3GLF
10YCE#GRWVQ) 6 10x3F 110UCE#GS, () - X3F 10%CE#GR' () - X3XX@ 10% 10UERHAGE2(9)9 X 3F
10%GE#GS () - Xx3F 10%GE#GS () - Xx3F 10%GE#GS () - Xx3pX<F 10% 10%GE#GS' () - x3F
10%CE#GE' () - X3F 10UGEH#GS () - x3F 10%CE#G&' () - Xx3F 10UGE#GE () - Xx3sWF 10%-
10%CE#G)' () - Xx3F 10%GE#GS () - x3F 10%3E#g§£ ()-x3F 10%CE#G&' () - x3F
10%GEH#GE () - X3XX@ 10% 10%GEH#GE () - Xx3ET10%GEH#GE () - Xx3F 10%GE#GE () - x3F
10%CE#GE' () - X3pX<F 10% 10%CE#G&' () - x3F

each R'' is, independently, aryl. R"-substituted aryl, lower alkyl, R'">-substituted lower
alkyl, heteroaryl, nitro, halo, cyano, amino, thio, -OR"?, -C(O)R", -OC(O)R",
-C(O)OR", -C(O)NR",, or -NR"”C(O)R"; -

each R" and R" 1s, independently, hydrogen, lower alkyl, R¥-substituted lower alkyl,

5 aryl, R"-substituted aryl, heteroaryl, heteroaryl(lower)alkyl, aryl(lower)alkyl, or

R"-substituted aryl(lower)alky!; and

R" is, independently, halo, thio, amino, nitro, cyano, hydroxy, lower alkyl or Jower
alkyloxy;

where Z is lower alkyl, halo-lower alkyl, lower alkyloxy, cyano, halo, thio, amino, nitro,

10 or hydroxy; and
each x 1s, independently. 0, 1, or 2,
optionally in the form of a single stereoisomer or mixture of stereoisomers,

or a pharmaceutically acceptable salt thereof.

15 33. A compound of claim 32, where
each R’ is -SO,H, -C(0)OH or tetrazolyl; and
each R’ is hydrogen.

34. A compound of claim 1, where

20  R*is phenyl or naphthyl optionally substituted with lower alkyl, lower alkoxy, halo,
nitro, carboxy, hydroxy, or sulfo, lower alky! optionally substituted with phenyl,
phenyloxy, lower alkylphenyloxy, lower alkoxyphenyl, lower alkylphenyl, halophenyl,
amino, carboxy, naphthyloxy, or lower alkylphenylcarbamoyl, cyclohexyl, furyl, pyridyl,
quinoxalyl, or benzofuranyl optionally substituted with lower alkoxy, where

25 R’is hydrogen, and where
optionally, R'® is naphthyl optionally substituted with hydroxy or sulfonyl, quinolinyl, or
lower alkyl optionally substituted with carboxy or phenyl optionally substituted with
hydroxy,
or a pharmaceutically acceptabie salt thereof.

30



10UGE#GE () - X3F 10UGE#GE () - Xx3F 10%GE#GS () - Xx3F 10YGE#GS () - Xx3sWIF. 10%
10%CE#GE () - x3F 10%CE#GE' () - X3F 10%GE#GE () - x3F 10%GE#GE () - x#8 JAN 2003
1OUCEHGE, ( | XX@ 109 10%GE#G () - Xx3F 10%GE#G () - X3F 10UCE#GS () - Xx3F
10UCEHGEM 01>@§P9& - 0569pX<F 10%F 10UCEHGE () - x3F 10UGE#GR: {fTR3pI20909
10UGE#GE () - X3F 10%CE#GE () - Xx3F 10%GE#GE' () - x39>?BHI LRSWF 10%-

10%GE#GE () - Xx3F 10U%GE#G () - x3F 10%GE#G () - Xx3F 10%GE#GE () - Xx3F

10%GE#GE () - X3RSVA_bj kxX@ 10% 10%3E#§§ () - x3F 10%CE#GS () - x3F

10%GEAGE () - Xx3F 10%GEAGE () - x3knt ux~pX<F 10% 10%E#GK () - x3F

10%6GE#HGE g) - X3F 10Y%E#GE (? x3F 10%6E#G& () - x3F
J. A compound of claim 34 selected from the group consisting of:

5-({3-[(4-methylphenyl)carbonylamino]-5-[N-(6-sulfonaphthyl)carbamoyl]phenyl}-
carbonylamino)naphthalene-2-sulfonic acid, ’

5-({3-[(4-methoxyphenyl)carbonylamino]-5-[N-(6-sulfonaphthyl)carbamoyl}phenyl} -

5 carbonylamino)naphthalene-2-sulfonic acid,

5~({3-[(3-chloropheny!)carbonylamino]-5-[N-(6-sulfonaphthyl)carbamoyl]phenyl}-
carbonylamino)naphthalene-2-sulfonic acid,

5-({3-[(3-nitro-4-methylphenyl)carbonylamino]-
5-[N-(6-sulfonaphthyl)carbamoyl]phenyl} carbonylamino)naphthalene-2-sulfonic

10 acid, ’

and the pharmaceutically acceptable salts thereof.

36. A pharmaceutical composition comprising:
(a) a compound of claim 1 as an active ingredient; and

15 (b) a pharmaceutically acceptable carrier.

37. A pharmaceutical composition for treating a mammalian disease state selected
from the group consisting of hyperglycemia, type I diabetes, and type Il diabetes,
comprising:

20 (a) a pharmaceutically acceptable carrier; and

(b) as an active ingredient, a compound of the formula:

1

[\?s_mf;w

R' and R? are, independently, hydrogen, alkyl, substituted alkyl, aryl, substituted ary!,
25 -C(O)RY, -C(O)OR?, -C(O)NR'R?, -S(0),R*, -S(0),0R’, heteroaryl, substituted

heteroaryl, heterocyclyl, substituted heterocyclyl, aryl(lower)alkyl, substituted

where:

aryl(lower)alkyl, heteroaryl(lower)alkyl, substituted heteroaryl(lower)alkyl, or



10%GE#GS () - Xx3SWIF 10% 10%GE#GS () - Xx3F 10%GE#GS () - Xx3F 10%GE#GS () - X3F
10%GE#HGE () - X3F 10UCEH#GE' () - x3XX@ 10% 10%GE#G' () - x3F 10%CEARZR&JAN 2003
10%CE#GR' () - Xx3F 10UGEH#GS () - x3pX<F 10%F 10UGE#GS () - x3F 10%CE#G&' () - x3F
10%GE# GV Q P1/xBF 10%GE#GE () - Xx3F 10%GEH#GE () - x3sWIF 10% 1GUGESG80009- x 3F
10%GE#GS () - Xx3F 10%GE#GS () - Xx3F 10%GE#GS () - Xx3F 10%GE#GE () - X3XX@ 10%
10%CE#GE' () - Xx3F 10UGEH#GS () - x3F 10%CE#G&' () - Xx3F 10UGE#GE' () - X3pX<F 10%
10%CE#GR' () - Xx3F 10UGEH#GS () - x3F 10%CE#GY () - Xx3F 10%GE#GS () - x3F
10%GE#GE () - X3/ SXTF 10% L! 10% #& () - F 10UGE#G () - x3F 10%GE#GE () - x3F

lower alkenyl, or R' and R? together with the conjoining mtrogen are C;-C,
heteroaryl, C,-C; heterocyclyl, or both R' and R*are oxygen and together with the
conjoining nitrogen forming -NO,; ‘
R® is a substituent on the B ring and is -SO,0R®, -C(O)OR®, -SO,NR®,, -C(O)NR®, or
5 tetrazolyl;
the linker -WY- between the naphthy! and pheny! intersects the A ring of the naphthyl
and is, independently, -C(O)NR’-, -NR’C(0)-, -C(0)O-, -OC(0)-, -CH=CH-,
-NR’CH,-, -CH,NR’-, -NR'C(O)NR’-, -NR'C(0)O-, -OC(O)NR’-, -NR’S0,0-,
-OSO,NR’-, -OC(0)0-, -SO,NR’-, -NR’SO,-, -0S0,-,
10 or -SO,0-;
each R* and R’ is, independently, hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
aryl(lower)alkyl, substituted aryl(lower)alkyl, substituted hetcroaryl!, heteroaryl,
heteroaryl(lower)alkyl, substituted heteroaryl(lower)alkyl, heterocyclyl,
substituted heterocyclyl, or lowe-r alkenyl,

15  each R®and R’ is, independently, hydrogen or lower alkyl;

each Z is a non-interfering substituent;

each x and v is, independently, 0, 1, 2 or 3;

each R® is, independently, hydrogen, lower alkyl, substituted lower alkyl.
aryl(lower)alkyl, substituted aryl(lower)alkyl, substituted heteroaryl, heteroaryl,

20 heteroaryl(lower)alkyl, substituted heteroaryl(lower)alkyl, heterocyclyl,
substituted heterocyclyl, lower alkenyl, nitro, halo, cyano, -OR’, -SR’, -C(O)R’,
-OC(O)R’, -C(O)OR?, -NR’,, -C(O)NR’,, -NR’C(O)R’, -OSO,R’, -SO,0R’,
-SO,NR’,, or -NR’SO,R?;

each R’ is, independently, hydrogen, lower alkyl, substituted lower alkyl, aryl,

25 substituted aryl, heteroaryl, substituted heteroaryl, heteroaryl(lower)alkyl,
substituted heteroaryl(lower)alkyl, heterocyclyl, substituted heterocyelyl,
aryl(lower)alkyl, or substituted aryl(lower)alkyl; and

R'" is aryl, substituted aryl, heteroaryl, or substituted heteroaryl,
optionally in the form of a single stereoisomer or mixture of stereoisomers,

30  or a pharmaceutically acceptable salt thereof.



10YCE#GE' () - x3F 10UGE#G' ()-x3/ 012>\ _qvUAF 10 LS 10% & ()- L _ 4109& ()- Lf
"10% & ()-  F&L0% & ()- L $10% & ()- 101 #101 #GLOI #0| [ : vU4F 10 L%lM@O&-L
L:110% & ()-L L:!1098& ()- LY#10% & ()-L LGLO% & ()- L10% & ()-A |[: vU4F 10
L L &110%& ()-'L L9$Z"10% & ()- L L "110% & ()- L & 10% & ()-L L
F10% & ()- LGL0% & ()-2| obU4F 10 LL$10% & ()-10' 10' 10' L L710% & () -
LS510% & ()-L L. "10% & ()- L, $10% & ()- (+ CNOQ]E)8 » 10% & ()-68 *
10% & ()-68 ~ 10% & ()-6 L110% & ()-L4510% & ()- 5@10% ' | & ()- QVW[\ ~asW'8
A 1098 A 10% & ()-68 A 10% & ()-618 ~ '10% & ()-68 ~ 10% & ()-68 ~
10% & () - 6abehi | opxX@ ~ 1098 ~ 10% & ()-68 ~ 10% & ()-68 ~ 10% & () - 68

38. The use of a compound 6f the formula:

'33\ Rz\ /R1

\ N

[B § N

AN A —yw |/ _A—WY—(CR?,),—R"?

/

7y,
@ @

where:

R! and R? are, independently, hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
-C(O)RY, -C(O)ORY, -C(O)NR'R’, -S(0),R*, -S(0),0R", heteroaryl, substituted
heteroaryl, heterocyclyl, substituted heterocyclyl, aryl(lower)alkyl, substituted
aryl(lower)alkyl, heteroaryl(lower)alkyl, substituted heteroaryl(lower)alkyl, or
lower alkenyl, or R' and R? together with the conjoining nitrogen are C,-C,
heteroaryl, C,-C; heterocyclyl, or both R' and R? are oxygen and together with the
conjoining nitrogen forming -NO,; |

R’ is a substituent on the B ring and is -SO,0R¢, -C(O)OR®, -SO,NRY,, -C(O)NR®, or
tetrazolyl;

the linker -WY- between the naphthyl and phenyl intersects the A ring of the naphthyl
and is, independently, -C(O)NR’-, -NR’C(O)-, -C(0)0-, -OC(0)-, -CH=CH-,
-NR’CH,-, -CH,NR'-, -NR'C(O)NR’-, -NR’C(0)0-, -OC(O)NR’-, -NR'SO,0-,
-OSO,NR’-, -OC(0)0-, -SO,NR’-, -NR’S0O,-, -0S0,-,
or -S0,0-;

each R* and R’ is, independently, hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
aryl(lower)alkyl], substituted aryl(lower)alkyl, substituted heteroaryl, heteroaryl,
heteroaryl(lower)alkyl, substituted hcteroaryl(lowcr)alkyl, heterocyclyl,
substituted heterocyclyl, or lower alkenyl,

each R® and R’ is, independently, hydrogen or lower alkyl;

cach Z is a non-interfering substituent;

each x and v is, independently, 0, 1, 2 or 3;



7 10% & () - 6pswx{pX<8 " 1098 " 10% & ()-68 " 10% & ()-68 " 10%& () 68"
109%'& ()-68 ~ 10% & ()-6sW8 ~ 1098 ~ 10% & ()-68 ~ 10% & () - 68 2003
10% & ()-68 ~ 10% & ()-68 ~ 10% & ()-6XxX@ ~ 1098 ~ 10% & ()-68 ~
10% & ()-68 ~ 10% & ()-68 ~ 10% & ()-6pX<8 ~ 1098

78

each R* is, independently, hydrogen, alkyl, substituted alkyl, aryl(lower)alkyl, substituted
aryl(lower)alkyl, substituted heteroaryl, heteroaryl, heteroaryl(lower)alkyl,
substituted hetcroar'yl(lowcr)alkyl, heterocyclyl, substitutcd heterocyclyl, lower
alkenyl, nitro, halo, cyano, -OR’, -SR’, -C(O)R’, -OC(O)R®, -C(O)OR’, -NR?,,
-C(O)NR?%,, -NR’C(O)R’, -OSO,R’, -SO,0R?, -SO,NR?,, or -NR’SO,R”;

each R’ is, independently, hydrogen, lower alkyl, substituted lower alkyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, heteroaryl(lower)alkyl,
substituted heteroaryl(lower)alkyl, heterocyclyl, substituted heterocyclyl,
aryl(lower)alkyl, or substituted aryl(lower)alkyl; and

R'?is aryl, substituted aryl, heteroaryl, or substituted heteroaryl;

6ptionally in the form of a single stereoisomer or mixture of stereoisomers,

or a pharmaceutically acceptable salt thereof,in the preparation of a

medicament for the stimulation of the kinase activity of

the insulin receptor,.

39, The use of a compound of the formula:

R® RA_ R
D
B
AN l N
@ || A—vw Y AW —(CR"),— R

/P (2

(@)

where:

R and R? are, independently, hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
-C(O)R’, -C(O)OR', -C(O)NR'R’, -S(0),R*, -S(0),0R", heteroaryl, substituted
heteroaryl, heterocyclyl, substituted heterocyclyl, aryl(lower)alkyl, substituted
aryl(lower)alkyl, heteroaryl(lower)alkyl, substituted heteroaryl(lower)alkyl, or
lower alkenyl, or R' and R together with the conjoining nitrogen are C,-C,
heteroaryl, C,-C; heterocyclyl, or both R'and R’ are oxygen and together with the

conjoining nitrogen forming -NO,;



* 109 & ()-68 ~ 10% & ()-68 ~ 10% & ()-68 » 10% & ()-68 "~ 10% & () 6SYT8 *
1098 ~ 10% &' ()-68 ~ 10% & ()-68 » 10% & ()-68 ~ 10% & ()- 68

10% & ()-6gyX78 ~ 10%s' 10% & ()- S&L0% & ()- 8 ~ 10% & ()-68 *

10% & ()-68 ~ 10% & ()-6gm [[:78 ~ 10% 2!10% & ()- ss0 10% & ()-
|.10% & ()- - 10% & ()- Y+ 10% & ()- )- 10% & ()-;2|[:-10' &<!10% & () -
©10% & ()- 8110% & ()- 7 10% & ()- y510% & ()- 3 10% & () - ZbAl0'

10%6 K& ()- ! 10%KWs& () -G PF! 10%G' c&y¢) - 4F! 10%CKIUCE () -

L$1096K%s& ()-10' 10' SF|[: ALO'  10%K%& ()- 10%K%& ()- S1096K¥s& ()-

| 1096KY%s& ()- ! 1Q%KY%s& ( 1095 K% 3 A0 #3200 K ()
Yl m' 10% KO/é%a 159 SubsutigataRg }éf& (”‘E ang vz méﬁg% LO)N&

Yl : $10%K%s & () ma}la}gpbmw $109990& () - 1OSK%;1OSK%1OSK%; | F 10%6KY%& () -
3. 10% K& ()- , 1096KYs& ()- F*109%K¥%& ()-Fae|[:bU410 10%AYA& ()- #109%0°
9&' () - G #1a1uker (\yyebem@e@%&apbmylfandwemmy;semow%& ¢ftheSmphfhyb U410
"109%) "5& ()- 109090& ()- . 10% % & ()- 1 10909%0& ()- " fl109990& ) )
109990& () - xKO Pn%mmdepmgl!’g%%(({) 5 NR$4099 & (OO~ + DRy LH=

G100 S SR (VAR R ST on e SHl.
109090& () -1{)f oSO Wl@cm)o@mm LNR'$OLWGBOK, () - #10%POAE () -

f #1090MBK. ()-Z F#10% Q& ()-Z ! 3: L0YWBOAR () - | 3456BNQVUAL0 @LOYERSES: () -
910%&S$EL () - > $OUSHERS () - 10I\/PM\/110I\/PM\/IIOI\/PM\/I & 109%WeAVE () -

- 10%Weavk Q h%‘ n[i R is, Jl‘r%)depecr;ld%%I?)/ %yér)ogen alkyl, substltutcd alkyl, aryl, substituted aryl,
aryl(lower)alkyl, substituted aryl(lower)alkyl, substituted heteroaryl, heteroaryl,
heteroaryl(Jower)alkyl, sub'slilute.d heteroaryl(loﬁer)alkyl, heterocyclyl,
substituted heterocyclyl, or lower ;alkenyl,

each R® and R’ is, independently, hydrogen or lower alkyl;

eachZisa non—imcrf;aring substituent;

each x and v is, independently, 0, 1, 2 or 3;

cach— R® is, independently, hydrogen, lower alkyl, substituted lower alkyl,
aryl(lower)alkyl, substituted aryl(lower)alkyl, substituted heteroaryl, heteroaryl,
heteroaryl(lower)alkyl, substituted heteroaryl(lower)alkyl, heterocyclyl,
substituted heterocyclyl, lower alkenyl, nitro, halo, cyano, -OR’, -SR’, -C(O)R?,
-OC(O)R’, -C(O)OR’, -NR’,, -C(O)NR’,, -NR’C(O)R?, -OSO,R’, -SO,0R’,

~ -SO,NR’, or -NR’SO,R’;

each R’ is, independently, hydrogen, lower alkyl, substituted lower alky], aryl,
substituted aryl, heteroaryl, substituted heteroaryl, heteroaryl(lower)alkyl,
substituted heteroaryl(lower)alkyl, heterocyclyl, substituted heterocyclyl,
aryl(lower)alkyl, or substituted aryl(lower)alkyl; and

R'" is aryl, substituted a.ryl, heteroaryl, or substituted heteroaryl;

optionally in the form of a single s_tcreoisomer or mixture of stereoisomers,

or a pharmaceutically acceptable salt thereof, in the preparation of a

medicament for the activation of the insulin receptor,



91098& () -
'1098$8&& () -
S 109%8$8&!
L' 109R$&E

- 910% & ()-- 9! MIOYBS$S&& ()-  10%8$&& ()

AP[[-VUAL0 S| 1098388 ()- 10%&8&& ()- @oveses ()28 400h3%: ().

()- 9109R$&& ()-P#|:|[:vU410 *109R$&& ()- (" 109R$&E () -
()- % 1098$&& ()- $109R$&E ()- 3" 109R$&E () -

" E| [ NAM1010&$&108$8108$& ; z1098$8&' () - IMLOYES&S' () - 3- 10%8$&& () -

| 1Y109&$&&' ()- *109%& &&' ()- 8G [: NA41010 Y" 1090MBAK: ()-3 ! YLO%MEAR () -
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aryl(lower)alkyl, heteroaryl(lower)alkyl, substituted heteroaryl(lower)alkyl, or
lower alkenyl, or R' and R? together with the conjoining nitrogen are C,-C,
heteroaryl, C,-C; heterocyclyl, or both R' and R?are oxygen and together with the
conjoining nitrogen forming -NO,;

R’ is a substituent on the B ring and is -SO,0R®, -C(O)OR®, -SO,NR®,, -C(O)NR®, or
tetrazolyl;

the linker -WY- between the naphthyl and phenyl intersects the A ring of the naphthyl
and is, independently, -C(O)NR’-, -NR’é(O)-, -C(0)0-, -OC(0)-, -CH=CH-,
-NR'CH,-, -CH,NR’-, -NR’C(O)NR’-, -NR’C(0Q)O-, -OC(O)NR’-, -NR’SO,0-,
-OSO,NR’-, -OC(0)0-, -SO,NR’-, -NR’S0,-, -0S0,-,
or -S0,0-;

each R* and R’ is, independently, hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
aryl(lower)alkyl, substituted aryl(lower)alkyl, substituted heteroaryl, heteroaryl,
heteroaryl(lower)alkyl, substituted heteroaryl(lower)alkyl, heterocyclyl,
substituted heterocyclyl, or lower alkenyl,

each R® and R is, independently, hydrogen or lower alkyl;

each Z is a non-interfering substituent;

each x and v is, independently, 0, 1, 2 or 3;

each R* is, independently, hydrogen, lower alkyl, substituted lower alkyl,

aryl(lower)alkyl, substituted aryl(lower)alkyl, substituted heteroaryl, heteroaryl,

>14110" | 9%4.0% & ( Syg 0% &' ()-
s ped,

G

() -



S1099(9& ()- G 7b4| [: A4110 + 110909’ 9& ()- + 110% (/& ()- Fy&-#lO%ﬁg% g)-m
'Fy& #109( & (J-m $' 1090(9& ()- Y! 1098(9& ()-KvU41l ~10% & () 0
“$y10% & ()-109(9109(9109(9 Y: z109%9(9& ()- 51099( 9& () -

FS2109@(9&' ()-|[:vUsll £910% & ()- y10% & ()- |~y10% & ()- Rg3 109 ()- 3
1090' 9& ()- 10% & ()- w. {Z9vU411l \Y(10% & ()- 3Y(10%@ @ ()-'!Y(109 N

& ()- @10% & ()- , YGLO% & ()- 10% & (9f-: 3U| [: VU411l  7109& ()-Y
aY(10% & ()- Y(10%a& ()- Y(10% g#l & ()- fY(10% & ()- Y(109®D- #D& ()- UcVI <11

10' 10' (10' 10% & % 1 3L109% & () -
710% &(() vl L: whg%?a‘?}@'i%ké';y& SPS’“““‘?L&&?%‘L\YI%WC@GW&#’ ¥elYhonrers ()- zs
10%&& () - $10%F&te(d)heke[mc\ﬁ L Joweral@§iShito (Nalo Q?Qn% l& 2C( R’

210%y: $9& () - @O%:&F& T09F&F& () - @10% R0 N TR 1

1095&' () 3 10%@G@Wr-§ &NR, )y CED) %Z(O)R’ 1@39&{2&30)91{’

GLO%&F&' () - AO’;Q%EN Vi <1§' SBUPUFCFE () - Y! #109%FN$F& () -m My! #10% & & () -m
tY! #10%-&F& () RSP PY! #109FF& ()-m ! "#/ w ] <11

" $y10% & ()eadtDREE dbﬂ»ﬁ&mrbgsﬁds&rém n@&@;&ﬁ&dmw& MRALAYE&F& () -F
7Ys910% & () - F/ LO-# 1<11 ~ yl0% & ()-- 10% & ()-Z 10%& ()-Z 3

y10% & ()- 10% &vhshi eﬂj@mdo)aetqrwb S¢b5t114 dhp{erqammmeroarylﬂpwaalm - |10% & ()-

tS | yligfﬁ/é&-(%i-.l !ﬁsﬁﬁ#%%ég@?&'ﬁﬂ'%ff@ﬁi&f c‘%‘"g%i‘g%l %“Z’%’ly"' FlO% & ()-

Y310% & () - 0| _Blyi(loiver)alk9l) 6pbubistipicBaIAdidJaiky); Lo & ()- 21 y#$10% % & () -
71 y#$109% k& () - 21 y#$1008 x711 1 8109090& Y10999%09& () -
10%898& ()R )$E/i Wﬁﬁ‘i’égfiboés prted heterqaryl; - yX7(1)1 100/<90/<9&'(%)2
31090908 04 o

2 0vevpe (TIETY e @&f“”“ of3 SRRk by MBSkl

109990& () ota pmmapaquacceptam%mepj Anyfhp: ph@ddratich0EIBE () - *

109999 & f 10999 £l 9 ose E& () -
S8 [: yX7(1)1 med )f(?t%d% /@% Qr‘%&%’gﬁg%&l °)(") R D (5 e 110%%328?8/:5) 1
01099%0& ()cels1gsgrdariys Bh/m&qsul@m%e&eeyw 10% & ()- Y10% & () -
s$y10% & ()-1099910999109%9 S8' 10909®& ()- 7]|[:vU4ll  10% & ()-
yH#10% & ()- & 10% & ()- 10% & ()- 10% & ()-m & 10% & ()- ]+Q[:vuwsll

10% & () - %E[ 10pp& (Je ddl @Q‘K%g %.gla éotfﬁe&f@r 9% & () -

@0% & ()-4U[[:vUa1l 19*"10% 0% & ()-  940% & ()- y#- 10% & ()-
R? RZ\N/R‘
[\\
B
N
ST |

(2 l A —yw- / P WY.__.(CRGZ)V____R10

P

(2

where:

R' and R? are, independently, hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
-C(O)R, -C(O)ORY, -C(O)NR'R?, -S(0),R", -S(0),0R", heteroaryl, substituted
heteroaryl, heterocyclyl, substituted heterocyclyl, aryl(lower)alkyl, substituted
aryl(lower)alkyl, heteroax&l(lower)alkyl, substituted heteroaryl(lower)alkyl, or
lower alkenyl, or R' and R? together with the conjoining nitrogen are C;-C,
heteroaryl, C,-C; hctcrocycfy], or both R' and R? are oxygen and together with the
conjoining nitrogen forming -NO,;

R? is a substituent on the B ring and is -SO,0R?, -C(O)OR®, -SO,NR®,, -C(O)NR®, or

tetrazolyl;
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heteroaryl(lower)alkyl, substituted heteroaryl(lower)alkyl, heterocyclyl,
substituted heterocyclyl, or Jower alkenyl,

each R® and R’ is, independently, hydrogen or lower alkyl;
each Z is a non-interfering substituent; .

each x and v is, independently, 0, 1, 2 or 3;

each R' is, independently, hydrogen, lower alkyl, substituted lower alkyl,
aryl(lower)alkyl, substituted aryl{lower)alkyl, substituted heteroaryl, heteroaryl,
heteroaryl{lower)alkyl, substituted hctcroaryl(low;er)alky], heterocyclyl,
substituted heterocyclyl, lower alkenyl, nitro, }.)alo, cyano, -OR’, -SR’, -C(O)R?,’
-OC(O)R?, -C(O)YOR’, -NR?,, -C(O)NR?,, -NR’C(O)R?, -OSO,R?, -SO,0R’,
-SO,NR?,, or -NR’SO,R’;

each R’ is, independently, hydrogen, lower alky], substituted lower alkyl, ary},
substituted aryl, heteroéry], substituted heteroaryl, heteroaryl(lower)alkyl,
substituted hctcroar)-fl(lowcr)alkyl, heterocyclyl, substituted hctcroc.yclyl,
aryl(lower)alkyl, or substituted aryl(lower)alkyl; and .

RY is aryl, substituted aryl, heteroaryl, or substituted heteroaryl;

optionally in the form of a single stereoisomer or mixture of stereoisomers,

or a pharmaceutically acceptable salt thereof,in the preparation of a
medicament for the treatment of a disease state in mammal
selected from the group consisting of hyperglycermia, type I

diabetes and type II diabetes.

42, The use of claim 41, in which the medicament further
tomprises an additional form of therapy for said disease

state.
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43, A process for the preparation of a compound of the formula I:
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where R! through R", the linker -WY- Z, x, and v are defined according to claim |, ora
pharmaceutically acceptable salt thereof, comprising:
(a) acylating or alkylating said compound, in which

at least one of R' or R? is hydrogen, in a manner known per se; or
p
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@) resolving a racemic mixture of any proportions of said compound to yield

a stereoisomer thereof.

44 . The use of a compound of any one of claims 1 to 35 as a model for obtaining
and/or developing compounds that have the function of stimulating the kinase activity of
the insulin receptor, activating the insulin receptor, and stimulating the uptake of glucose

into cells displaying the insulin receptor.

45 . The use of a compound of any one of claims 1 to 35 for the treatment of a disease
state in a mammal, selected from the group consisting of hyperglycemia, type 1 diabetes, -
and type II diabetes comprising the co-administration of said compound with a

potentially sub-therapeutic dose of insulin in order to achieve therapeutic efficacy.
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46. A process for preparing compounds which mimic the function of the compounds
of any one of claims 1 to 35, said process comprising:

(a)  submitting a test compound to a screen for determining its stimulation of
the kinase activity of the insulin receptor in relation to a compound of any one of claims
1to 35; and

(b)  preparing said test compound if it exhibits stimulation of the kinase

activity of the insulin receptor.

47. Theuse of a compound of any one of claims 1 to 35 for validating, optimizing, or

standardizing bioassays.



