BENZAM DE DERI VATI VES AND USES RELATED THERETO BACKGROUND OF THE | NVENTI ON
[0001] This invention is generally directed to novel conpounds,

conposi t iwoocassssBhe use of either in nmethods for nodulPatriusgoos/023437

hydr oxyst eroi d dehydrogenases, such as 11b- HSDI, and for treating or
preventing di seases associated with the nodul ati on of hydroxysteroid

dehydr ogenases, such as di abetes and obesity. The nethods conprise the

adm ni s ' tA i ;g@ﬂgc f YONE

effecti Blgmalr'mﬂggl)tm@mg eAnlsgﬁIri dée.L eri Vtalttl@yg? w&ﬁe{ﬁ%g@%&ge defﬁ'#égwl\il%s or
pharmaceutically acceptable salts, solvates, stereoisoners, or prodrugs
thereof are presented herein. gePPPOFMIINYRHQr o d dehydrogenases (HSDs)
regul ate the occupancy and activation of steroid hornone receptors by
converting steroid hornmones into their inactive netabolites. For a recent
review, see NofpeD1Et ThE predeslt invbnitidnaeless ;ie%{é@auy #68enibohdudtb? dmapOR03]
There exi st nunerous classes of HSDs. The 11-beta-hydroxysteroid

dehydr Mymeapesificallyl, the pirission) irvaintioyizelatdietol i AitC-efyiesdiiiolr aghpye.

gl ucocorticoids (such as Cortisol and corticosterone), and their inert
forms (such as cortisone and 11- dehydrocorticosterone). The isoform

11- bet a- hydr oxyst er oi d dBAYKGRENAYD OF AR INVENSFICONEDI ) is expressed in

| i ver, adipose tissue, brain, lung and other glucocorticoid tissue and is a
potential target for therapy directed at numerous disorders that may be
anel i orat ed byl0083LicA GMQE inghgeiod it inoiudlea atfpeal plane array of ipitsd celds,
obesity and age-rel ated _cognitive dysfunction. Seckl, et al.

Endocr P eRgyOf hewells mpdudizgia photesenspaoiar exempie, agthotrgaienpheteconductor

gl ucocorti coi ds gl a central role in the devel opment of diabetes and that
gl ucocBt # Pg‘ﬁffdglogﬁ Z%q cppyilatng @?l%ﬁ—g@mréﬁ‘g*o@haéae fhe speqided poghign ef aal ., J

. Exp. . ,1936,. 63:.465-490;. and Houssay,. Endocrinol ogy 1942, 30:

584 BB DatintGRReh Bl T Raee Hade alanres dRtipRrorReddn t%f@uhsfeaﬁtem ays an
inmportgpt .role in t regul ation of, 1 ocal g]ugpcorticoid effect and., of

gl ucosg%tﬁ)?}b%ucc Ping?‘ute?ﬁo ttﬁ% gﬁ%\/oef?a_rl tﬁuggr(?ﬁmgj[or;ﬁ?ﬁ 18 yartﬁg%@qdﬁ&i CIrg@io,

165: 68 Eur. , i hani sm of .action of
oD | 0% Paege St age PR AR bF cohnfu RS A3F sfH RGN BB BL BT et
condu Pfrﬁg%érrbfif@u%, %{E‘ﬂ ﬁi%lsmag tﬂfr‘ﬁﬁﬂé E{J@agtsqr?eh&@@cgoﬁlggl V%é&%u%ﬁué o EN R SofNd
activities of two key ‘enzynmes 1 n hepati cgl ucose production,

phos phagnedqayéd &a@%@é BOXY KIdBRS6EERENS thedtbr ehiﬁeglg)ﬁ %}ds Bﬁulg’ El@g% a3S0

(GPase) were reduced on admmni stration of HSD Itron,

bl ood pi@a‘ll%lea transisforaftd roaRehl thbieeQsereRitiecd hRHHBMRINSHQWArdOlehel
n

reduced i b- HSDI knockout m ce. Additional data gathered using this
mur i nepkino ekchdrgeirteilsfabse. confirmthat inhibition of | | b-HSD will not
cause hypogl ycem a, since the basal |evels of PEPCK and G5Pase are

regul ated i ndependently of glucocorticoids. Kotelevtsev et al., Proc. Natl.

Acad. Sci. USA0008l7, Bua CMOS4nige?sdhe hO00SElehitDds of 5 pixel agll perfotm the
obesity. Qoesity is an inportant factor in Syndrome X as well as type ||
(non-i ioAs @&peh dheton 0 eltrrge sonwerdicmétaatumad atippetinsageoctvegef(3rent r al
i nportance, in_the devel opnent of both of these di sease, as abdom nal

obesi t {espitingibestosagr sasianitn adrmeysr etateit(d) wangierof dhasge tovth stargeaegion;
hypert '%Il)éceri dem a, 3nd other factors of Syndrone X (e.g., raised blood
pr essutd Selgeiion 9k 8 ppixel ver reagoubiandg(§y ov it emsamplifigationet asigopl  Mont ague

o o OB R R0 el PR RATIALE
resul tINeG PReR e Buab NG S ResbBrseBIader Sepeen e OhnearEeal
S D SR A R A el
(P -1 Forif BREFREL ) SGepandent “car ol ovascul ar 11 Sk 1actor, as reported in

Hal l eux et al., J . din. Endocrinol. Metab. 1999, 84:4097-4105. In
addition, a correlation has been shown to exist between between



gl ucocorticoid activity and certain cardi ovascular risk factors. This
suggests that a reduction of the glucocorticoid effects would be benefi ci al
in the trwateni3ssss prevention of certain cardi ovascul arcCaitse@sms343ial ker
et al., Hypertension 1998, 31:891-895; and Fraser et al., Hypertension
1999, 33:1364-1368. [0008] HSDs have al so been inplicated in the process of
appetite control and therefore are believed to play an additional role in

vei ght - r el at ed[gfipapr ¢ayies ih{age% Bﬂﬂ’\}é’g{gg@ aiscaggeﬂnﬁdéﬁ%%(%g{e%@&g&b% Lpe

effect of fasting to increase bot i nt ake an

neur opeiididsedy fexrasleoth UHIPAIH 98061150 683U 8! PRRAPKL! £9788edl 2. a T ol e

in pronoting food intake and that inhibition of rain may

i ncr eagataatriosbs10,8061SUSePatehi R, 6,92@65@@.8.%%{19&%,2@%%nd@@? &intal -,
Sci ence 1998, 280:1378-1383.[0009] Anot her possible therapeutic e Taect
associ aioed,388,205, rmsighad ito MieforHBEhrictody) dhc. Myihedh A% H&b@}f ﬁ%oﬁ*ﬂor‘é@é& BY'S
pancreatic alinments. It is reported that inhibition of 11 b- HSD in” nmurine
pancr eaefiecerivednlthair erirdtys in i ncreased insulin secretion. Davani et al.,

J. Biol. Chem 2000, 275:34841-34844. This follows fromthe discovery that
gl ucocorticoids were previously found to be responsible for reduced
pancreatic i ns{000A] rEF@als'B amillistratioBiof naodetntonalfour HansistadvEdBPpixReS .
1979, 11:555-560. Thus, it is _suggested that inhibition of 11b-HSD 1 woul d
yi el d dPhandparnssedniad lead eirryitilR0 (thown eat wurenbsouticap eTlespieh#d0 t han t he
predicte ffects on the liver and fat reduction. [0010] 11b-HSD1 al so

r equl at®eudes e Habt samsive eement 11, showmeasws photodinte, affoatimgt diffustoss - t o

neur ot oxi.ci t(ﬁ' gaf; an et al., Neuroscience 1996, 16:65-70; and Seckl et al.,
Neur oe AtfgERiand fogpErangigtors. adransferdeansigion bll, glraseldemsisten B, afisstknown t o

i nf | itive function (d i al ., Natyre 1998

304: 7570 Rt ol AR e iCe vy e shanEatoe igh: fiheanreldbhargepts a

i iR .rats.t i th -specific 11b.HSD iphibjtor. Th
eport Sttt eBlel (O SRRl i orkRBERAS it smiise st i, &R br i n.

o fact "geadtsighdlh bofoliehue SobdSediify Pt Rt Gt BOR L PR G e ©
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age- r ebjadied ot € NbAhd BHRLIOR Mdon TNESREAE $he é&{cﬁ?cttiv;@ ok ?fr:gtogé%g A

11b-HSD 1 are believed to protect against hippocanpal “function ine with

age. Yallsteraransiftoptl Nalhe oAgA-of B soHOA FSIARE traifdi i it has
been hypot hesi zed that i nhi bi tion of 11b-HSDL in ARt Proilplecelittpra |

pr ot ecthedlgad mitcuitdl6thrdupisthglroeosded: itristiBd 1l achieh bagsws AhikaWiANakt
function, such as cognitive inpairnent, depression, and’increased appetite.
[ 0011] nei$DB, wihentibé reweslecd tyahsigtar Indliecomdudtingn@.en dhcat $EN idasededn t he
general perception that glucocorticoids suppress the inmune system  There
is known to be a dynami c interaction between the i Mmune system and the HPA
(hypot hal anopi k08Pekr Vhe saied of the teansReeind ®aét trarsistersd 1i1n11Edeteemimo| .

Met ab. %ﬁog'?’dﬁ& 576-581), and gl ucocorticoids hel p bal ance between

cel | - nédnethesdhe dopting siftusignpagionds iy enppded e the lighteessitivelelerent t01doi d
activi t%,.whi cg Eﬁé be jnduced by stress, is associated wth a hunoral

r esponSECHE REOWQ gHneraied (ake seneatesk byl the lightsensifiveelement Wishiring ag t he
respona}e towatrds a cel | -based react%' on. In ceg{t ai n di sease states, such as
t uber cUFBET SCPEAIORhETIof: F &RAULSs Of PRREPO WAL NeapdeendredesAtdipinga | y

bi asedretsg’é"@é@c?da hunoral response when a cell based response m ght be nore
appropriate’ Tnhibition of 1I b-HSD is being studied for use to direct a
cel | -based response in these instances. Mason, | mmunol ogy Today 1991,

12:57-60. It f | t.er najive i ldty of 11, b-HSDI

i nhi bition mu@gb@ﬁ%gggieg@?&a 5%’83@& OfIWﬁhiinggﬁm‘f%rq]Iﬁl Gti ation
wth i ! i t I res se woul.d b ai ned.
[0012] e P e T8 et Wnseinll R bE B IR Sl sy el ge

r ecept @rsradii id1ele R i : L eviel. opi aucona.
St okes etr al %Iﬁ{l %vestr.téaq??llghal rrgil‘a}.@gcéo %pm%é@f%ESF?L%S%QQF&?\I%&@S@ {he
connection between inhibition of 1l b-HSD and a | owering of the

i ntraocul ar pressure was reported. V\alfer et al., poster P3-698 at the



Endocrine society neeting June 12-15, 1999, San Diego. It was shown that
adm ni stration of the nonspecific 1l b-HSD inhibitor, carbenoxol one,

resul t ed wo 20éve138m3ducti on of the intraocul ar pressure bycza&eoos/onsasmal
patients. In the eye, 1l b-HSD is expressed exclusively in the basal cells
of the corneal epithelium the non-pignented epithelialiumof the cornea
(the site of aqueous production), ciliary muscle, and the sphincter and

di | at ofloatingldiffusiontregidn C3o thé pB@NHERSE Vahbk Hird@BM 4
b- hydr oxysteroid dehygr ogenase ]t:)ypep2 ("1al ﬁiE( HSD2" ;l&’iésrﬁﬁféggé?é;{ﬁgy&% Sed in

t he nomt ppdeéhtostthecinl initial veitagbe Themban d0C 61iARAL a984R 1S WRGST'\R tHePsadrave

been found at the trabecul ar nmeshwork, which’is the site of drainage.

Ther ef gireyit 1R0H Neglal B isscaapiderbbearkencthbave sldcobankRtAAULS! EQIME Lirit

[ 0013] d ucocorticoids also play an essential role in skeletal devel opnent
and f uAé? Pad seiresasandapni tremsainploarsd hbldieveti Bhownd tHaRahi8s MEn
presenijl in excess. G ucocorticoid-induced bone loss is partially derived
fromsdp ikixelgesaistodioge 3RSrol i feration and col | agen synthesis, as
reported in Kimet al., J. Endocrinol. 1999, 162:371 379. It has been
reported that hg% getri mental effects of glucocorticoids on bone nodul e
formation can Bbs &dirsdhe yesstipignpkVRET ihas been outipentheoRS nentrahiighaliis a
non- speci fi ¢ l;[{l)\-g HSDI inhibitor. Bellows et al., Bone 1998, 23:1 19-125.
Addi t i GRECF Séo ligh geasitiye glemgnt 101 hgpbeemgxprsedds poridebt bglitandpr ovi di ng

increa | s;of active glucocorticoid in osteoclasts, and thus in
augne n??‘%lé]ll ﬁféﬁees RLgs BRithH 1e%ég8€@13 iggidgpt lig ingegharpe iBregration pehios. dat a
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i sozyntke 1o4d tehreuit 120 e¥tach wepeXY% S Aoak 6 M&%&gg@g@gghg %%Qfﬂll@gﬁ gﬁ,\%nd to

andr ogen re;gt):t ors or estrogen receptors an rsion
of vardionst showm)n&hee iresedt Welt Hhods bioadi t

t est ost er one/ andrgvg‘?enedi one. Tgﬂldate,gﬁsiﬂ%’z%%e@ga%ﬁgeﬁ%rgﬁo%%crﬂ??%d in
hunmansofdhe ceealbrixebsstuiti(he.y Hbugus =URBT -tVSigyes i ncl udi ng endonetri al
tissue, breast tissue, colon tissue, and in the testes. 17-beta-

Hydr oxyst eroi d dehydrogenase type 2 (17b-HSD2) is expressed in human
endonet ri um arf800%ls Aquxelit0p inswsdoptiblertopaype of distbeidr kikesntse eeBpdingal
cancer 1Ki t anaki et gl .. J. din. Endocrin. Mtab., 2000,

85: 1379548 Byes o the Pistartiqpurmsiyg veren alptkehgdigengareltsipel 3 ( 17b- HSD3)
is expressed i,n the nd its npdul ati on may be useful for the

est es
t r eat rﬁgﬁfesgfmgmﬁ@ agéﬁrﬁﬂéllxﬁ eeruthoyghdright light 6y inaiskno ypos thagiedt r ogens
are agthve.in their 17b-hydro configurations, whereas their 17-keto
der i vgfgdlhzﬁ)glsﬂ%%ann%cfcuﬁivﬁber‘[ Paﬁﬁsoaawsa & g@ﬁhbljﬁlﬁt/ pedeplightsseasidiver e t hus

i nactive forns

der i v fEPTOPA P SEnd Sehbbe
(oot r srar CEYT ORFIERP e Rl Ty of Bholteetntoh eharse. dWIngherpivet i s

| HESD fanily. . 17b-HSD | h
For mat s oee OF HARRE e flsck MEnar FRST w b pf ¢ iotpepmeiestciigee t he gr owi h
f maki : . i | . Nbl . Cell, Endocrinol. 1991,
75: 1 3o gy SL RS light iRy it Shviog i mesiig beambionaisndhmst on

cancerspilEsgéd & . ; iy i tab. 199 4: 2080- 2085.
17b-HSP3 i S al nggénsg%(rctlreggsﬁte Ijl/megg{r}g@gfelégt?# 9%?%%?8362%&8@8 Righes
andr oshenedt ooRaFdAiO i ; {Cl 1S, enz during fetal
devel onent | eadzgt 0 r}%ﬁ?&g@ uégﬁglror?aqgﬁegﬁl@shmggué%?gﬁ }%?(eﬁ%aﬁo. O,utﬂgf an

Cenet ind@eett (ife. 3din3idisHBdt Vol ) roys;:.3a- ' are
i nvolved in élorrpl ex rrset abol i gé%gi%ﬁgv\% sglv\XlR%E F‘glésgﬁ% gﬁgh%ar%gé%dng%éﬂﬁf?ﬁeés

bet weendiphato isignadaiRSTS VBIG kO bEheafie iR 8 ELoRth Pé&%ga) ItheqB09, 351
:67-77. Thus, nodul ation of certain HSDs can hav e'pif)i!t)entl Heytkgé%é%qpci al
effects in the treatnment of androgen- j;and estrogen-rel ated di sorders.
[0017] The 20-al pha- hydroxysteroid deﬁydr ogenases (20Ca-HSDs) catal yze the



i nt erconversion of progestins (such as between progesterone and 20a- hydr oxy
progesterone). O her substrates for 20a-HSDs include 17a-hydroxypregnenol one
or l7ahydwoxymisgesst erone, | eading to 20a- OH steroids. Bevarsalcde3HSD
i sof ornms have been identified and 20a-HSDs are expressed in various
ti ssues, including the placenta, ovaries, testes and adrenals. Peltoketo,
et al., J. Mol. Endocrinol. 1999, 23:1-1 1. [0018] The
3- al phanfyeledXipehky VRIT IEHIChRGRREDR dpProkinhiblya@yalty Z€hé Pkel output
i nterconversion of the androgefns di hydrotestosterone (DHT) ™ and
5a- and(VRSTR&/SIG) bah tikreforatdcbme appretiaemuigrisvelts, obhitheoarspagls dHEA and
andr ost enedi one and therefore play an inportant role in androgen
met abobugput vedtagt nermallBiaetagatedfwilie prdadk ixedn 1999, 60: 855- 860. [0019]
I nternational Publications Nos. WO 2004/089896 and WD 2004/ 06535 1 di scl ose
benzam de derivatives and their use as 1l b-HSD nodul ators. [0020] Despite
t he previous rHE®28) cAndureeclipserirciiitadad befuseShoinnimitnize G, effdceoe remai ns a
need for novel compounds that are potent inhibitors of the various famlies
of HSDeclipsingf Forercinuple, sinre dhungraaschipae a pixdisDesatdiodiagd terotsdiotdrops such
as di abetes, obesity, glaucomm, osteoporosis, cognitive disorders, inmune
di sor digwardsesreyeltarmn antpeelipsesiinsnit cananontier the Ritage letahahithe wsetrHE

In brief, the present invention relates to novel

L%ﬂlﬁé%?{- g‘%ﬁ%@k@&ﬁ%@‘f@k@%#ﬁelm arfpresbeld volage dug antlwglipsrcisatit (At y of
denyar e et Bkl RRS b (i nyiiaen asadhoR gutreny e gy eke el
a0t or ML TEiTE St ETLY RILHE By FosRbIevel Hodh et Aoy BHg Ry L ErT

denycr SAAEREe YR detRBIBNa L6 » 1 b hsper). and 17b- hydroxysteroi d
dehydrogenase type 3 (hereinafter "17b-HSD3"). In one enbodi nent, the

conpounds of tfigypvention a!nﬁ@i&g{géggg?"@{ f}getaft)i&iewoo itE?@%?l:ig&hﬂ%ﬁ,%ﬁﬁ'H

invention also relates to net ing of preventing di’seases or

di sor deggvediRRal aﬁ&iéc%ﬁgéé‘ci%&ﬁt 25 fof %v@fco%(iﬁgq}% %S{réjd‘és&%'é&jéégig)%@ ases,

conprising admnistering to a patient in need thereof a thérapeutically

ef f ect pysblafD WHe Aiti-aclpfRzamudeebnyRided RboRd PHaFEEERMVEE Bhhyiserospt abl e
salt, solvate, stereoisonmer, or prodrug,or a mxture thereof. The invention

enconpasseled inkbriecivittid yeitanagrnedhssebe2dd. VEhd alipitiodiise olitbigeaatsiaepi d
dehydr ogenases. [0023] It should be understood that selective and

non- sel&Zisi cmplethirbparatls]l withithd ooxyst erthe hixid 190 to genapes of dehldadwdreuit
benefits in the treatnment or prevention of diseases associated with, for
exanpl €20 Gisnde meded)udbesetevkbaurse folpuehahnsistor A8t hasnne Shierdefdrent i on

al so enconpasses sel ective_inhibitors of HSDs. Two types of selectivity are
cont enfPirled to thepixgl pRwies Yjsepix eyl srotber potitcp/drain tesminalsoxplddatosthey er

ot her types, of receptors or gene targets related to glucose netabolism or
t hose w}r/ﬂ Ehing, Eansi$tar 294, 1he pecon souscq-iolowsr tegnsistes €31 is biasedsvithar eof

cbod SRR ConbsisianT Be camioitiny el Me Mg Fooeilas iara 6Pk act | ve
"hact | ER (e 36 o] st AR R BiePL iR PR poit SRR S thery 5T

ot hevigol vEq SRERQYIAGE Te i i Gt Ra oty e G U4 o e et et s
hot - oxErie & QB AURCHIER e reRY blondl vRATH, BRI QleouldhE RO et ween
bonz anoyo VAR trERiHbE 31 ohMERTA pLBREES volta B0R e S TR VRER bl he o)
The bepzamslg Wby iYeSeRhE BLEQ fe)ﬂ%wl&r t{af%{siéfe&dzfd@tcbﬂmﬁﬁta%ﬁg@ﬂ?i )

nmet abol i ¢ functions including, but not limted to, one or nore

regul agh@RcBbsCatRANY3Y Blt6 HaRk 8k &Bht fakdinBAMR oS Rl v RloRisdf
metabolism (iii) regulation of lipid

VRST. VRST is affected by threshold voltage variations of both reset transistor 112 and

4



met abolism (iv) regulation of normal growth and/or devel opment, (v)

i nfl uence on cognitive function, (vi) resistance to stress and

m ner al oowotzp@isss3acti vity. [0027] The benzani de deri varcras200ap2@Bso be
useful for inhibiting hepatic gluconeogenesis, and nay al so be effective to
relieve the effects of endogenous glucocorticoids in diabetes nellitus,
obesity (including entripetal obesity), neuronal |oss and/or the cognitive
i npai r seuwmtce dblloier trgrsistbindd3. Imadditiont tenpeabori drenge, tditagerchange of

provi des the use of an inhibitor of HSDs in nethods directed to producing
one or Vifoh entiechighdevélof éhé BStconinol pufsataffeat VRGSTwivEhen bstivetipsimgde not
derivative is admnistered, said therapeutic effects selected fromthe
group bteeddd @ iiynofmahessuire ponditinepatiryit tharftvge eough the secondessece n
insulin sensitivity in adipose tissue and nuscle, and the prevention of or
r educt fAlpwer thenpiganR3] skeylddemerp e ordgrdpmiveid ay eontgibution from the anti-

gl ucocorti coi dpotenti ated neurotoxicity or neural dysfunction or damage.

[ 0028] eqtHese; GigaH238n Therefnes IvER sl drherdhegen aon sufficienthglow geliage i on
selected frogmthe group consjsting of: hepatic insulin resistance, adipose
t i ssueSTRBYT A arf’é’é}%%‘t‘%’h ' éﬁler#dgéllr &araEan; W?‘F‘%Slie?t‘ myed«@aﬁ&%&w velager

dysfuncti.on due,.;0 ucogorticoid tentiated neurotoxicity, and any

conbi napieRuss Gk dbdrsitiiinasu e dne 1R ety 5\ ny
admnistering to a patient in need thereof a therapeutically effective
amount of a be j d i i ye. [ 002 Th nzam de. derivatives ,of the
i nvention are @@%u%‘ gg{]dé%{/gi&gﬁ}_eg? %ﬁ.ﬁl 38%(?—6‘n(((% fd%%r%forp%m?é’ '%ﬁ%’?@}ll’se
accept : | vat es, stereoi soners or prodrugs thereof. [0030] In
one enggéﬁagﬁéﬁ%ﬁggs a nmenber selected fromthe group consisting of -CH
hal ogen and (Q CChal oal kyl . [0031] R8 and RO are nenbers independently
sel ected fromthe grouppRApBEENINARY DRIregeINVERIIEN al ky! |
(C2-C8) al kenyl, (C2-C8)al kynyl, (Cl-C8)al koxy, (Q C‘haloal kyl, (C2- C

) I'1ydroxyal kyl and (C3-C8)cycl oal kyl, wherein no nore than two of R, R and
R are hal ogen. [(0@8B2Ex&hDldry embedibaimtsef ertintehtiGipthadenaumtconysst i ng of
hydr ogen, hal ogen, (CrC 8)alkyl and (C3-C8)cycloal kyl. [0033] RL and R12
ar e eacicuitrivel metlndbplfoderih g yhsedraet@thprigng thaxdroupledasa phiehgugiut( d- C
8)al kyl, (C2-C8)al kenyl, (C2-C8)alkynyl, (Q Crhal oal kyl, (C2-

C8) hy dling patllaydircufid®r @8)atyicigaaldkstbring @3pi8]) destteradizge [fomh ik pixel on the
(C3-C8)Cyd Qal | Cyl (C1-Co) al kyl , (C3-C8) cycl oal kyl (C 1- C6) al koxy,

( C3- caphnel entmtd fora@isirgsihe stgted pixgl reséfetatagaraglaq@rageiel toydontsl ul ( C
1-C6)al kyl 5. [0034] R11 and R12, together with the nitrogen to which they
are at fesehueltags lershon e ewpusline an pimeanney whightm pisiias sde pixghreset
heterocgfloalk¥ﬁ. %%f35%yﬁqy c¥floalkyl ortion, _heterocycloal kyl portion,
aryl pSPiegmonihepixet guinrpt lingraboys a predgtermingd rigippury YOHage- wi th from one
to four nenbers selected fromthe group consisting of hal ogen, -CN, -NO2,
(G -C8)al kyl, (C2-C8)a = I - | koxy,

(@ CMhal oal kyl (C2-C8k§$@$h§$gﬁﬁyﬁ§5§ié%?ﬁﬂggg§%g@§ﬁ$§(C3-C8)cyc|oaIkyI,

(C3- CB%heterocycIo?lkyl, (C3-C8) cycl oal kyl (C 1;C6)?IFKIF I
0 S R e SR s
9 S o R o AR e R0 G T

- X- S@Rrovided beldwNufH referente b Fhe AccBhfhardi ‘@“?8 %}9 ] Xis a
branched or straight chafﬁe(d-c 8)a|k§ﬁ§ﬁ§”§$3§%. 6% Egbh occurrence of

R is independently H or an unsubstituted nenber selected fromthe group

consi sting of KO@lSFBFKE.kb’ill:usﬁ@?es@é(ﬁiv‘éﬁﬂﬁhglgéi%l‘% ah kydbttated &b circuit;
al koxy(d-C 4)al kyl, (d-C 6)hal oal kyl, (C2- hydr oxyal kyl ,
(C3-C8) cycl oal kyl, (C3- C8)heterocycl oal kyl, heteroaryl, aryl,

( C3- C8) cycl oal kogiLeld- EI®)ZilkistratdsG conventional pixel, a conventional load circuit,

and conventional anti-eclipse circuit;



C8) het erocycl oal kyl (G -C 6)al kyl, heteroaryl (Cl-C6)al kyl, aryl (d-C 6)al kyl,
or two R groups, when attached to the sanme nitrogen atom can be conbi ned
wi t h t he wotznagess3at omt o which they are attached to forPorash@ceexsdycl e or
het eroaryl group. [0038] Each occurrence of R is independently an
unsubstituted nenber selected fromthe group consisting of (Cl-C8)alkyl,
(C2-C8)al kenyl, (C2-C8)al kynyl, C4)al kyl, (Ci1-C6)hal oal kyl,

ﬁi}fe?ﬁ;%?r %y o Cgi@)sggcﬁg{qg%%@ggﬂ PR S BARRUELAHAY b anti
6) aI Kyl pﬁ[%%{)(gfﬁﬁ%{ @SE‘ Fegl%‘e uncfié%ﬂcf Qﬁﬁg@?%g&%gla%%ﬁgegﬁ ?ﬂse(dag and

R8 and ;R9, %081 both CF is excluded fromthe scope of the present

i nventi oan 40] It should al so be understood that Formula (11) does not

i nclude the fol I ow ng conpounds: [0041]

4- (I -ethyl -1 - hyghigky pr Adﬂ%@l ffﬁﬁ &l

4 (1 - by oxy- liﬁiﬂ ﬁy p@ﬁgxrfiy i zﬁiére mg EYA&S BROFAE B sigiP4ihing
(met hy kadvravatbitofyhd eﬁerﬁglzﬂ? Ienmﬁdlﬂféawéﬂ tﬁb hﬁbdntmn{ asbobmtdtyvetl thenyl ) phen
yl]-benzam de. [0043] The benzam de derivatives of the invention are al so
conpouFliSs.Bay,i3By aha3éabotimems; wel | as pharnmaceutically acceptable salts,
sol vat es, stereoisoners, or prodrugs thereof. [0044] In one enbodi ment, Rl
is a nenber selected fromthe group consisting of -OH, hal ogen and (G -C
6) hal oal kyl ; [(®19] REGahib &Bloakeliagmbeotan deganiteh dipgsel adi-edifseom t he
group consisting of hal ogen, (d-C 8)al kyl, (C2-C8)alkenyl, (C2-C8)alkynyl,
( C1- C8yhcidy acqordams) i ligventia@e-ands) hydr oxyal kyl and

(C3-Cs)cycloal kyl, wherein no nmore than two of Rl, R2 and R3 are hal ogen;
[0046] R4 is a rrenber sel ect ed fromthe group consisti ng of hydr ogen,

hal ogen, (d-CrHIU)I &l ¢ Eb1stayes @ PERIRSING SYSOUTINCREPQrg 1§5|tb%@1éa-efchﬁ$ﬁ the
group cpnsj stl ng of hal ogen, -CN, -NO2, (Cl- C8)al kyl, (C2-C8)alkenyl,

( C2- CoFHFRY Q) the nEendNhal oal kyl, (C2- C8) hydroxyal kyl, (C3- C8)cycl oal kyl
(C3-C8B) het er ocycl oal kyl, (C3-C8) cycl oal kyl (C 1-C6) al kyl, (C3-

09 oyl oal oyl (€ L CoF ki HE EHIROR OPEHIMNERE)S o ) on -
1N-Rag(',o)-Ro<:(_0)NR , -g('O)I_\I(R')Z,. -S(OZR" , -S‘_O2R" , -SO2N$R')_2,X_-N('R')2,
_X0(OR . - xféé?g Ihm“%?f%%&déi‘(ﬁ%pa%‘ggfﬁf%%%%&%ﬁﬂﬁ )"‘Sjg‘ SX-N(R)
2 and a&q}%l&ﬁ;@hl\gzdra %& wWiich $o gﬁ&ﬁﬂe oPIhd @&wwg g%%pﬁétmgmpf

hal ogen, et hyl, rai ght or bran uty stral ght or

branchg e@ﬁateﬁ{bodsm@atsghtwﬁfch%ammﬂldﬂ% :be%rraé‘ﬂl&lat "H{es@reﬁm‘daﬁ&ehé‘dot yl,
strai ght or branched octyl, (C2-C8)alkenyl; C8) al kynyl ,

C6) hal asd &Q’écnb(e&n@ﬁfﬂit}iéiﬁm@taﬂ ky bnale3hé52) Sldﬂéd)ﬁ{ #elart to practlce the
(C3-C8) het erocycl oal kyl, (C3- C8)cycl oal kyl (G -C 6)al kyl,

( C3- C8 jurwaritima, kytl (s To Ga)aidenstpodl thikeths) bebettaynisanhkpk (u@liked,@ichﬂl‘aw ,

aryl, heteroary”CrCtal kyl, ary~rd-Cralkyl, -C(OR -C(OOR -NRC(OOR " ,
-OR', s@ocorpl, logiGiOamg Rle):tr?qal <BuQPdR hay be SORR' w;lthoﬁoahpﬁ‘tjngZ,rOHN(nE‘ ) 2,
-NR 5C(O)R' - NRGSQ2R', -X-C(OR , -X—C(O)O? -X-NRC(QOR ", -X-OR

- X- OO( epRitzind scope Of Kiepyesent inxestionRThe proxreSPoRRE procossieg QPR ) 2,
-X-N(R) 2 and -X-NR. C(O R ; [0049] any cycl oal kyl portion,

het er o6\geqriladdy Iexﬁ?@rﬁliiﬂﬁfrpf @anmdlmerﬁ@@éé@anyemp@m,thqmew, dystseqnandeyof
substituted wth e to four nmenbers selected fromthe grou

consi sftekg 1910 Gggo%ﬂmet foyth herern andympx Pe chpngedes g iy in the art,

(C2- C8 k ) al koxy C6) hal qal kyl , (C2 C8) hydr oxyal kyl ,
-C(OR khﬁ@/%)‘feéﬂonm S@P@)“@Rfssaﬂ%y REgUETINg dva. certeiy yder; - Q(O) N(R ) 2,

-S(OR', -SO2R", -SX2N(R) 2, -N(R) 2 and - NR C(OR 5; [0050] Xis a

R O L TR L e

containing a photosensor and associated transistors for converting photons to an

electrical signal. For purposes of illustration, a small number of representative pixels

6



selected fromthe group consisting of (G -C 8)al kyl, (C2-C8)alkenyl,
(C2-C8)al kynyl, (Cl- 4)al koxy(C -C 4)al kyl, (d-C 6)hal oal kyl,

( C2- C8) hymtioargeal3k3ss, (C3- C8)cycl oal kyl, (C3- C8) het er ocycirambéngloz3437
heteroaryl, aryl, (C3-C8)Cyd Qall Cyl(C 1-Co6)al kyl, (C3-

C8) het erocycl oal kyl (C 1-C6) al kyl , heteroaryl (C 1-C6)al kyl, ary C C al kyl,
or two R groups, when attached to the sanme nitrogen atom can be conbi ned

het QI, onfi IbFBRER e hbBad il b B thaR b B v trilag aﬁ%&&&%&%%‘k’f'af >
(5 BT ST e S AR B A B Bl
e cudunes ok o 350 BUSIRG) P ik oM S SIRES LA present

C6) al kyinveRBbRHOAENNE %@Igyﬁeﬁggﬁ%’égﬁgﬁ%kyl ; [0053] with the proviso

that: [0054] when Rl 1s are not both CF3.[0055] In one
enbodi ment, the invention provides pharmaceutical conpositions conprising a

benzami de deri vigb2ale myuliditiBhAdl {h&ahi I EEARIARHBed BRIGRY frifar ri er,
excipient or diluent. [0056] In another enbodi ment, the invention provides

met hodsref@ente &a4 OMOB ke dRe aRdaliondBRYPERa BBt td Hiy SORP 634 Ragin
adm nistering to a patient in need thereof "a theradpeutically effect%vg

anmount déviee havingr steragerriodetwhtithds réset iid shdr ha®éhdrbks trah OBl tbnt. angs her
enbodi nent, the invention provides nmethods for treating noninsulin-

dependefolloniing eletrsleded dsctiption dsypheéreforg, actnorbiestaken ivg a tienidingalehedtanidntheeed
thereof a therapeutically effective anount of a benzam de derivative of
For mul aSqOpP¥ obthg preseny idesstion is defindteonlyriyoidierspriendetieldimsent i on provi des
met hods for treating insulin resistance conprising admnistering to a
patient in nee&gagfﬁreof a therapeutically effective anount of a benzam de

derivative of | Npw) reggrring) tp the diggods, whesn bika evuneerobsdd esignate tike
. Ci . hods f t i besi t . N dri ni st er i ¢
= pati GHFTPRCH e HhereBs spheapAURFaL e e essiny & b Griadts PixBbnz ani de
derivati.ve. I | I 060]. th nbodi nment, th
rvent | GHFCET 100 8B sliehiiniod et rintad mboisr 16t S ek B IP Kas ng
dm ni i t tient | d t f th i I ffecti
amount S ApEE dRr bR o DR RS L. Sy S5RRE A ERpediom Il anot her
thodi . . . . . ; | ol ti |
o oduct T o aehaL B R R Ron P20, R Pl e 15°
th j ; i i i i E l. I
o (1 e o R e e R T s e B RO FR IR o
modul atdsagahd Rehiral @Rte] Switchises. m@&rﬂc%iimmg %&é&@%wg&e?éﬁo g?ﬁ&&é‘ In
need thereof a therapeutically effeCtive anount of a benzam de derivative
of For Milipmtriahpistor 1043 colf¥eea] ad ifs @REn esVREbBEModet AN ah 8\ i s8R dNQVi des

met hods for treating a hydroxysteroid dehydrogenase-nedi ated condition or

di sor deroupbetbtd thierfiystimininsltct clagp oriRhB20i ekt thiud t6aceldRansRf ofn
therapeutically effective anount of a benzam de derivative of Fornmula (1)
or (I1)infages4The gate dfunlipheansistbodlOvisrdoupldbtd VSEITE docdlr@ded®s TREbB&@ES f or
nodul ati ng, a_hydroxysteroi d dehydrogenase, conprising admnistering to a
pat i enttefrRingd @é clapy switch 320 & alpe conmatdd tefidde Di \Memunyrbpafitozi3soian de
derivative of Formula (1) or (1l). [0065] In still another enbodinment, the
i nvent iSOHPKIGbA esterminml de npde N.r €ae pHhgraernhinial bf kePhory@gheit@d33gandi t i on
or disorder cqnprising _administering to a patient in need thereof a

t her apéepﬁeﬁﬁg;ﬁ compen; NalIokderi 349 Globahmaniiplex dincititadsD\rives tRe MBLIGE( | )

or (I1). [ In yet_ anot her enbodi nent, the invention provides nethod
f or méﬁsé?lagggcﬂ@ fRrgegiorgrol suhtchen3al, i352.and:333. cBpitires Ayitabes enatder i ng

to a patient i eed.t her eutjcally effective amount of a

benzamvé’ g8 Pﬁgﬁ% eﬂ@?‘ﬁ?—'% Irﬁ\l]aﬁl(“‘&)%éﬁraﬂd ‘??Lﬁ%@msneﬁ%elyuwxﬁé@

enbodi WICEH{@V@‘Q%‘I&E_@T \65(9 %1S]:Clq1]% t198 gssrefp%se%?gci] Lg 21 ﬁc?agd transistor 325 and
signal VLN connected at the gate of load transistor 325.
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| 1b-HSD1, conprising adm nistering to a patient in need thereof a
therapeutically effective amount of a benzam de derivative of Fornmula (I)
or (I1). WwOQé&}1383330ne enbodi ment, the invention provi desTrnstéeds34B8Dr
treating an 11b- HSD2- nedi ated condition or disorder conprising
admnistering to a patient in need thereof a therapeutically effective
anount of a benzam de derivative of Forrmula (1) or (I1). [0069] In another

enbodi ment, t h§02BY e MGORA RIRV I SarBtd a{.}gggg%gitléhq;fitﬂg efrﬁ)%dgr‘ﬂ?ﬁ{i on of 1l

b-HSD2 in a cell conprising adm nisteri t rent” 1n nee ereof a

t her apéltstesbd yn 816 3A avd As0URist@tesahd ' gLy an(l)
or (1) m&oom] In a further enbodi nent @é%ﬁgbﬁﬁ%égﬂz?gﬁé%é}?ﬁké{&%%hg s for
nmodul awoit tige AlCh-3ASE2cuit. OAD tingd 1Y r@@Eeltics$i8hhINBEIL i I her eof
a therapeutically effective atrar)gunt of a ggnzam’ %eﬁ)cfgrﬁiavtgg?\elgﬂi)éﬁgg?éml a (1)
or (11 fhat[tbe pifel A0 tmeelertbddRemtisigrah RSiis patyea%doa}gméa% 8&tNeHi ftOF

treati ng an 17b- HSD3-nedi ated condition or disorder conprising

admi ni ${2et tigettd. Theatlge Vipixaeadde ﬁbgcm@fupatd‘m@?ﬁgh 1 bY 1R RS pliloe
amount _of abenzam de derivative of Forrmula (1) or (IT). [0072] In"another
enbodi YEnMRS, reheraventraton pnade desration lwd dedes transidtdratiRngassienddingd ivon of
17b- HS@gRén a_cell cgﬁri sing admnistering to a patient in need thereof a
t her ap i thyediald sroltage afbenst transiatreriAniThe \iexiivadtias ehoWpFottihla (1) or

(rry. [007% {/n, furIg_he enbodi ment, the invention provides nmethods for
modul at PHEseL Bl’i?@fﬁ, IESL%QQ A1ty taaineset sigapl WBST aceonding enthei folloesng t her eof
a therapeuticall ffective anount of a benzam de derivative of Fornula (1)
or (I |?‘Eu#66‘71¥h3?ﬁ2\4%ﬁa‘ﬁ& %F?%‘Pﬁgﬁeﬁag%m%lrm fallgiveer transigtoohlds | | be

evi dent upon reference to the follow ng detail ed description. To that end,
certain patent and o documents, are cited herein to nore specifically
set forth variwgﬁbn%ggﬁﬁee&%&%g"ﬁ/m@i nvention. Each of these docunents
are hereby incorporated by reference in their entirety. DETAI LED

DESCRI PTI ON CF EH% | NVENTI ON [ 0075] As used herein, the terns have the
fol l owing meani®l4d: FbomBp 328ramd sariksh 35laalsaislede httimientl nefiat €Ltie a

strai ght, of hed chain,. saturated hydrocarbon having the indicated
nunbe?g%]fse%'awlﬁf%ﬂ’é’? atﬁ@#@x rRode I21n tip plip kiruit S0Ge Antinet?, Gl isde, but
is not4lim thyl .. ethyl ropyl,. isopropyl, butyl, secbutyl,

tort - ot LA e S B0 B SR Skt A2 resaranien SERGE R Bhexyl . An
al kyl g4 i(f uted or tional,l ubstituted with one or nore
substi tngrulttgg%géh’gggégf%%z&%%ec%ﬁﬁaﬁéqlg%? #@8917}b g8t " al kenyl " as used
herein refers to a straight or branched chai n unsaturated hydrocarbon

havi ng t he inctb@gg?m@@erzogéz(ﬁﬁ@?ﬁs %ggﬁlggﬂgt_ C%§St one doubl e bond.

Exanpl es of a al kenyl group 1 nc re not limted to,

et hyl ene, propyl ene, 1-butylene, 2-butylene, isobutylene, sec-butylene,

1- pentene, 2- ne, . i sopentene, 1- e, 2-hexene, 3-hexene, isohexene,
1- hept ene, 2- ﬁgﬁﬁng‘?’hﬁfﬁfﬁﬁ{l‘é’ﬁg,ChP%E’éégﬁﬁ%{n%ﬁﬁag@ﬁéba@p@as@m, 3- oct ene,
4- oct gy -@Em:li kkenyl .gr.o tituted or

opt i ona?lafl1 sues@t??%%&:eg%\fmi £ Ceg%(g(%é%éo ﬁ?"ﬁ%@ﬁﬁ“ﬁeﬁﬁ?ﬁ@% scri bed herein
bel ow.v$10@ 8]0k & BBy { erein.refers.to a straight or
branched chai n tll}ﬁ%tgt uéraraﬁlg%ﬂéﬁ%ir ggg%%n%ﬁqai\henc P HECYiRR L detegmingser of

car borm it k] 3F Viseasit BPedet HRLS; S Obpa - (9) al kynyl
group include, but alfg not I?%i%ggk%})ﬁp%g% 5‘%%%% &}gre(g ﬁ%é%—a ut yne,

2- butyne, 1-pentyne, 2-pentyne, 1-hexyne, 2-hexyne, 3-hexyne, 1-heptyne, 2-
heptyne, 3-he(p0080¢, TheadipyWeltagtREHYAEB G '&}SH?isacggnﬁ-Octyne- An al kynyl
group can beunsubstituted or optionally substituted With one or nore
substituents as described herein below [0079] The term "al kyl ene" refers
to a divalent _[@(Hi?'l Hlip(nyt )(-eVRST +4VSIACKY | R gvou)—#t t ached to two ot her

noi eties, typicalty as a |'inking group). Exanmples'df"a (G -cC7)al kyl ene
i nclude -CH2-, -CH2CH2-, -CH2CH2CH2-, -CH2CH2CH2CH2-, - CH2CH2CH2CH2CH2-,

- CH 2CH2CH2 m%%ﬂ*%ﬁhet@ rvjmfsg_s’ tﬁ%r%'éggaz \goilga%gzogéﬁi)’trgrfsisy%grl |3106.IS branched



versions thereof. An al kyl ene group can be unsubstituted or optionally
substituted with one or nore substituents as described herein bel ow. [0080]
The ter mwealzkexg8s3as used herein refers to an -O al kyl @coas26vawe3agrt he

i ndi cat ed nunber of carbon atons. For exanple, a (C!-C6)al koxy group
includes -Onethyl, -Oethyl, -Opropyl, -Oisopropyl, -Obutyl,
-Osec-butyl, -Otert-butyl, -Opentyl, -G sopentyl, -O neopentyl,

-O hexyl, -Oi E(IU&BXY[FOH@W%%; ORsaoaepling {048l teftd nh&@hbry alotRABWHY wherhs
used herein, refers to an alkyl group (typically one to 'si x carbon atons)
wher ei SHR isdensserted antiveas, SITEECR-iEdahdeypttedsouhatssvintell SHROp@isirrl i S

repl aced with an amne of formula -N(Ra)2, wherein each occurrence of Ra is
i ndepeSHEGE| §is-ddsented &1 Gt satitchl 353 kapep hetinef t4aMheadl IMICH iauapand etipude,

but are not limted to, -CH2NH2, -CH2CH2NH2-, - CH2CH2CH2NHZ2,

- CH2 CHzcHagetttahge-to,CH2 CH2 CH2 CH2 CH2NH2, - CH 2CH2 CH2 CH2 CH2 CH2NH2,

- CH2CH2CH2N( CH3) 2, tbutyl am nonet hyl, isopropyl am nonet hyl and the I|ike.
[0082] The term"aryl" as used herein refers to a 6- to 14-nenbered
monocyclic, bi pousl ¢ VSEIGE i éapei(sig) sVddt+ &/ShY@E odar BGR) ring system
Exanpl es of an aryl group include phenyl and naphthyl. An aryl group can be
unsubstituted or optionally substituted with one or nore substituents as
descri bed herehgﬁggldﬁﬁp@@@83¥&ﬂh@OﬁﬂﬂﬁE[gerﬁﬂbky}jmps used herein refers
to a 3- to 14- red saturated or unsaturated non-aromatic nonocyclic,
bicyclic or tricyclic hydrocarbon ring system The bicyclic or tricyclic

hyd bon i t i ro~fused, lncl uded | is cl
eyel oakyl gr ol e AT TRE: BReL R R ek A1 L B i * ¢

| i ir i , | | | obut yl ,
Yol ophiibto BERBE Ak Reo il lEa itloh R0 8 rafXRLN ABN ph Bl Y

| oh - L enyl | .
DY cyap ot e foatty HABEIAAL RN dr SR ViR then VERAINGBLEY The Vpiout
cycl ooaftyl thecoteh 80 Ghast is USR3 58 sepplafhembthededemtt hRQRbAA R ¥hown) 3. 5-

cycl ooctatrienyl, spiro[5, 4] decane, decahydronapht hal ene,

oct ahy evlemadpint plaledehol i exaty SHS 8 pPBidialEAern S CinddF A 8RS, The voltage
hexahydr oi ndene, tetrahydroi nden, decahydrobéenzocycl ohept ene,

oct ahy dolbdted by yphiotdeepsent)1 daexiadyistaleertnosyiet-atiept BSIS from VRST. On the
t et rahydr obenzocycl ophept ene, dodecahydr ohept al ene, decahydrohept al ene,

oct ahy @thsirdpng recliphecisipedY diyy(pigh liemiés thendirtiatum Ajpsixoticipt @den e avoid

cycl oal kyl group can be unsubstituted or optionally substituted with one or
nore sbistaugieatcat-af wher hegpigehisrinisatusetion. Clipo&liagTherd lbased dratesét as used
herein refers to -F, -C5 -Br_or -|1. [0085] The term "hal oal kyl," as used
her ei nYO %%%B&Tcihaf intludesalkYT vgrigtipnant fupshald sialisges of raset wangistond 1Z1- C

| kyl ' tom i I d with a hal t whi ch b
e saiBtopu e UPaAt aBnaing 3 SR MECom - JRESRES Bl udberabore, ar 6 not
!\a,l_ Lnr gﬁgﬁ‘,&)%g tS,r bé%l%?%@ﬁ?%}?(ﬁéﬁﬂi‘qa%eéhé Iiclfftglflf*%rff%gtt t?%él ﬁecgés%%lf ?r{a?:gyr% %Z)lr setting
-trifi -2 -chl t.hyl. [0086] The t "h | " d
ner i nterareSt oL fafln g PAbR e Rciber Ty adilory ohansidie aka havi ng

t | | f [ | fut, d
Contai nhg Gt RLGEMERLP ESRE 4810k bR s RE Moy 2R Gy Bl s
tri Cycb&&ﬁﬁlﬁegﬁa?%@enﬁgﬁﬂﬁgﬁ?&@? El)r{@i}éégt eroaryls are triazolyl,

tetrazol yl,” oxadi azo pyri benzof uranyl, thiophenyl,
benzot hi ophenyl, quinolinyl, pyrrolyl, indolyl, oxazolyl, benzoxazolyl,

i m dazolyl, berwoay derOI3H illdsfarsd b @%ﬁ?&e}gﬂr@ﬁ' i ffﬁc’;ﬁ" !
pyrazol yl, isothiazolyl, ﬁ§r!dazinyl,0%yr|nﬁ I ny ?b%gfﬁg?ﬁy ,'t%iazinyl,
ci nnol towyiparipbi RatERICIA, V5% @hhméltrar&,ygtbmw{s,ad@%@&wy imgféﬁﬁn@é@l in
qui noxal inyl. A heteroaryl group can be unsubstituted or optionally

subst i ¢liy entcuit BOO'0Enapix emdlde SUEhi0eREFbaTeseaarilbadt tsea@mo%hﬁ% [0087]
As used herein, the term"heteroatom is neant” to include oxygen (O,

ni t r ogevenddy, capaditenBI0urAlss)the location of clamp switch 320 is changed to the drain
side of the clip transistor 310.



[0088] As used herein, the term "heterocycle" or "heterocycl oal kyP' as used
herein refers to 5- to 14-nenbered ring systens which are either saturated,
unsat ur atwo,20ew138338mat i ¢, and which contains from1l to £ChaiSerioAL3IAE

i ndependently sel ected fromnitrogen, oxygen and sul fur, and wherein the
nitrogen and sul fur heteroatons may be optionally oxidized, andthe nitrogen
het eroat om may be optionally quaterni zed, including nonocyclic, bicyclic,
and tricyclic jooBg] SYEE.eiBdesthibedtieyat exeraplaiy opydtich ¢f the epyisidimentay be
spiro-fused. The bicyclic and tricyclic ring systenms nmay enconpass a

het er oillist@tat irhBI 3Baand sliatsethd w@salthgnVRETE sigrmaj dufing dieiuélr gsaratieny be
attached via any heteroatom or carbon atom Heterocycles include

het er otimd 19, msw delecinsignallfiRleis dpgiiedserthapixed 16 sorhatthe pixed 160 xcyetdated.
include, but are not limted to, aziridinyl, oxiranyl, thiiranyl,

t ri azoReset sigrtal R5db plulsedzand ehydrgirg signali SLIQY| ENGBafeR is dgelsservechat tiineitihy |
azetidinyl, azetidinonyl, oxetanyl, thietanyl, piperidinyl, piperazinyl,
nor phoPingg ithe signabClilis puleedi ngde ﬁiﬁicanne@ted withatienyaapiy it%mgw {/)aapiix azi nyl ,

tetrazinyl, im dazoléyl , tetrazolyl, pzrrol idinyl, isoxazolyl, furanyl,
f ur azafiyable gansigstende0 ajthisdime. Abdmeilar @h%}nga@g@als%m@t%lﬁ imzol ylI ,
pyrazolyl, triazolyl rimdi

b t hi [yl, thi [ |, , e ] |,
bongi n%%égf@)ﬁw,d ﬁhégfsgﬁgﬁwal it &ing| dragppe @Péﬁleﬂ%qapaﬁtc}?%ﬁ)r%beﬂy| ,

benzoxgzol yl , benzi soxazol yl,. puri . 1.ndql , 1 soqui nol i nyl i nol i nyl,
ond” quibsomnscis BoRt Neatpo g i e Sce R e oliagh Betientro e Al |
substi {;u wth one pr nore. s tituents .as described herein below [0089]
The t eliteEhyth g RpRs P R R HT, AV ER ViiEPuhiSdEh JatapRiEcadn havi ng

t he ingj [ carpon, at wherein o e qof t.he. I

o oup DTS BPERE OIS RLAVRMRERR st YT bkl G0

hydr ox J 1 . . i - - OH,
"Goo Bt PR, b Brplt Wils e ey S e cad Bt pt i Goon
and br i i i g .t ef erred
fo as BRyT "D et SRS ERoffahe e KRt YRR A P aay RV

het er op4g1l. OAktky the ¥MEdeORIKPRLIRNENIN ERILRS %Pa'r@%h%%ﬁbze %ﬁ%eﬁ@ aBHiMR D@y Of
groups selected from -OR, =0, =NR’ =N-OR, -NR R', -SR', -halo,

- Si R RIR'VRSTOZTMBL is stof€d B the ERR local MR B!, -OC(ONR R', -NRS C(O R,
-NR"C(O)NR R', - NR"SO 2NR R', -NR 5CO2R , -NHC(NH2) NH, -NR C(NH 2)=NH,
-NHC(NH2)=NR' , - S(OR, -S2R, -S@®2NR R', -NR 5SO2R, -CN and -NO2, in a
nunber rangi ngl00B®IM Fellowing VRSEsanvypliny pérdsd duaogipg signedl SEICErBIN_BAR or
two substituents being exenplary. R, R' and R " ‘each independently refer

t o hydregeeff alninesld tarnsdlé te dip drdwit aftem¥obKIE bus 340 heltageis changs] al kyl ,
unsubstituted aryl and aryl substituted with one to three substituents

sel ect &gy signnl Welldo sigral BELICE Batime 2. Thedilevelfadha Mpsxgut node for
unsubst.i t t hi gal koxy and _unsubstituted ary”d-Ctal kyl. Wen R and R’
are atﬂ%?c%g%tsémtﬂi’é‘gsl%ﬁ@ 15thégen atom they can be combined with the

nitrogen atomto forma 5-, 6- or 7-nenbered ring. For exanple, -NR R' is
meant to incl u@%#&];)pyrrol i di nyl and 4-norpholinyl. An al kyl or heteroal kyl

group will hav m zero to three substituents, with those groups having
two or fewer spp@f e i emplary in the present invention. In sone
enbodi nents, an (t%/tr %ﬁ%ée)tellgg(gg?ﬁymr—%i cal will be unsubstituted or
monosubst i t ut edVRAH -aVkyy, otV Glet ESREIAKYR) + Bdi gak VRSH 0@ AinskBIFCEL R)ed.  From
t he above di scussion of substituents, one of skill in the art wll
understand that the term"alkyl"™ is neant to include groups such as

trihal oal kyl (f0g1] afd3haWd MI2RE Bnger[BRAIHutEX eimdlas Mvel balsbitbeites for
the al kyl and heteroal kyl radicals are selected from -OR, =0, -NR R,

- SR, VBHG eampling jRrivd, clip (D WRip(sig) Qrfbe exsi@@sRd as the(fE)IORIN equddeO) NR
5R', -NR 5C(O R, -NRS5CO2R , - NRS55SO2NR5R', -S(O R5 - SO2R5, -S%ZNRSR",

- NR55 SoeiRthere G\Nnardntrfiigionfrenre VR_MIR asawell Rutrirey theaddRSEbametinglpeviod.
Typical ly, substituents are selected from -OR5, =0, -NR5R', -halo,

-OC(O R5, -C2R5, - C(ONR5R', -OC(ONR 5R', -NR55C(O)R, -NR55COR2RS,

- NR555S2NR5R", - SO2R5, - SO2NR5R', - NR55SQ2R5 -CN and - NO2. [0092]
Simlarly, substituents for the aryl and heteroaryl groups are varied and
selected from -halo, -OR5, -OC(OR5, NRSR', -SR, -R5, -CN, -NO2, -CO2R5,



C(ONRSR', -C(OR 5, -OC(ONR5R', -NR55C(0O)R5, -NR55C2R5, - NR555C(0) NRSR',
- NR 5 SO2NR5R", -NHC(NH2)=NH, -NR C(NH 2)=NH, -NH C(NH2)=NR , -S(O R5,
-S2R , -\8O2bIRBIRES33- NRS5SO2R , - N3, -CH(Ph) 2, perfl uor oaCamsgooane437
perfluoro”-Ctal kyl, in a nunber ranging fromzero to the total nunber of
open val ences on the aromatic ring system and where R, R55 and R55' are

i ndependently sel ected from hydrogen, unsubstituted (Cl- Cg)al kyl,
unsubstituted pEeio(C 1-Cs)al kyl, unsubstituted aryl, unsubstituted

het eroaryl, unsubstituted aryl (C]:-C4)al kyl and unsubstituted

aryl oxy( Cl- C4) dcky(sig)Bykslical Vocal(sig) eyl ,pr heteroaryl group will have from

zero to three si i nts, w.th T groups havj t or
substituents be‘i%jé%(zemﬁﬂa?%é_ E@egiﬁ%iﬂméwﬁﬁnfmbﬁé&m ment of
the invention, an aryl or heteroaryl group will be unsubstituted or
nonosubstitute not her enbodi nent n aryl or heteroaryl group wll be
unsubsti t ut ed.?q%ég3%q§9’éﬁﬁg VVS%PFFGaW@&UPﬂxm%h@dH‘é%P el groups
are selected,from .- halo,..- - OR S5 -NRSR', -SR5, -R, -CN, -NO2,
- CC2R5 F‘Bﬁ’&a%he fariatipn 6? e VTE@%@%%#%M@ 9@{3@}1@@@( @@%r%\]rme,
-SOZNR?E@QE%I?%S R5, -N3 -CH(Ph)2, perfluoroal koxy and perfluoro(C

| ’

1-4) a &FfeURs and R55 are as defined above. Typical ly, substituents
are selected from -halo, -OR, -OCCOR, -NRR', -R, -CN5 -N®2, - CO2R,

per Luor o C. 1. A FTC: 1008y b e e e hrBRbioma d 2Bamietefine of

t he aryl; ! i I a j Lb uent
of e Far iy g em bEIS, ERpo R o RERICE BRRE S snfoHER 70 Y
-0-, - Gifod@ePb&ivighRl i ' i WEAiR 3607, Sect

Al ternatively, two of %tlggpfbsésg??%ﬁnem@E)rll*d;gfrgﬂégnlf?ﬁaéﬁ nEB?ro 1‘9%’; e 'asref Pngr

het er oawyichr37ogs Sdn Whah e Beaih QRIREEBf Wi BradsRURSITiolY eRfveRftot he
formula -A-(CH2)r-B-, wherein A and B are independently -CH2-, -0-, - ,
-S-, - Sa@pix, so Biddrd> DC SrddNRws duriagthaghgrdeansipeddd of Iﬂén@lg’ é?gﬁ@ﬂ@f of
froml to 3. One of the single bonds of the newring so forne y

opti ondBl.y be replaced with a double bond. Alternatively, two of the
substituents on adjacent atonms of the aryl or heteroaryl ring may
optionally be replaced with a substituent of the forrmula -(CH2)s-X-(CH2)r,
where s and t H045] nEEpeHddnsdribesiihe goexemiplinyormpedrisoBof treddtmbedinfent - NR -,
-S, -0 -, -_S(O&Z:- or -S(O2NR -. The substituent R in -NR - and

- S( 0) 2Mfestrated §FKetXe TheaPespdiongs thesame e Htideserdoed i FIC: dBkyiith §0095]
It ist e _unders the substituent -CO2H, as used herein, may be
opt i onﬁaflajqr@g P%@Lgﬁﬁﬁ!@ﬁ%ﬂ%ﬁ’@ﬁpg PEsusEhsHiitchsOn SA4CEVNHS OHand t he
i ke. See

_q.. The Practi f i cinal i . Vermuth. C G, Ed.:
Ac aderﬁa%seﬁggsag:ﬂ% ;t ggl?r'%‘géfmﬁ &%&%@%g%]egﬁggr f&éi%cgeﬁmdﬁi ve can
| i i i i LG f A ncl udi f, ti I tri
ond conpekBasRiinyy wRONCLICE AR ilireatselbd hia fiusts thagolath oo
f , i i ff i i f h f
o op08e B By advRIPHohthe £t i finclfa 105y B dHecBhetho SERPRM el =

al | isgagg%& forms of a benzam de derivative, including tautoneric forns of
t he conpound. [0097] Certain benzam de derivatives nmay have asymmetric
centers and therefore exist in different enantioneric and di astereoneric

forms. A benzapyode] dently ahhy& Bap akd Bé"hﬂf&ﬁ%e{)dr)rpﬁg@srg%rsrﬁg,eﬁgé .

( . s (Gt of gOMEr or a
di astereomer. Accordingly, the ihvention e anllgag.e derivatives

and t hpidceusing sgstedeSClip kBdultB00Ad AobdleniRipledr &Rei350RLHGRI bd SONer s,

di asterioners and m xtures thereof, Tncluding a racemc m xture. Optical

i soner sorafectdibtdethdmmiager detlievaiay asn6adnBPE A RIrREBnHYs K Reink GsBNI ques
such as asymetric synthesis, chiral chromatography, simulated noving bed
technol ogy or via chem cal separation of stereoisoners through the

enmpl oyment of BP4rLald FIGE, iveCMOBimager 5@fkistoperdt0038]a Amttslatkcaarsson and
unl ess otherw se indicated, the term"stereoi soner” or nmeans one

st er eoWdéghesomgtols addngrs dedoderst5 15,s525uls seletting kye dppepofatetdierand column

ster eo{_sorrers.of t hat o
ines for pixel readout. Control circuit 530 also controls the row and column driver

11



conpound. For exanple, a stereonerically pure conpound having one chiral
center will be substantially free of the opposite enantionmer of the
conmpound.wa 28a6er3es3aeri cal | y pure conpound havi ng two chipcaluse@waesss7 wi | | be
substantially free of other diastereoners of the conpound. A typical
stereonerically pure conpound conprises greater than about 80% by wei ght of
one stereoisoner of the conpound and | ess than about 20% by wei ght of ot her

3&6&2@?@&@3@ shiSe AOTREEY §%&3Iﬁ%%§%l@s§é fob asiie raﬁ%%%%agﬁfﬁe‘;%t "o Eht
i ) . \ ) 95%
I;QEE OB TR A SRR find emh fiegtina0 G mtrleRenes :;qe%ﬁtc%gﬁﬁ%y e oht
i: 97%
Oi ghe TR ARACLBAIR T Fo Rt DGR v sRGT VRST HA8R RESE DT o1t
of thes@ragé e sﬁgfﬁ@f&ggmﬁrege@m or LR&%?%{(I}IH %gg&%ﬁw&t ed that

if there | I SCrepancy en a depicted s are name gi ven
that sty W Radt i BRI, ok 1 j
t hest er eoc hemlees’aI:I rd;ﬁg? @Igé %"%ﬁ%ﬁ#ﬁ% por I)ig%héf)aftégc@?%f%ta 8€ga#£feﬁrgtd to

i ndi catielrapis R, THOVRETERY 9510 hay alfé%aﬁgfie& hg%%axﬁrgl@ a?lHrH!ﬂ&lé{&uRrssBo”i on
as enco 1g all f

of the structure is to be interpreted assi r stereol soners o
it. [0aAQlaréstibRaasl ¢ L8itfeyaitil AngANiddS40 ol O JRE B BffeferiafEBRAEYRETA! | Y
acceptabl e salt. Depending on the its structure, the phrase

" phar mad&SIU foalebyh pbeEpPVRBITe- B8IC repraserits €k fabahhof lightahfpih8ird on the

phar maceutical ly acceptabl e organic or inorganic acid or base salt of a
benzanpitelsieFhig aliffexenclsignabdrdigitized hyhat amdegitoehibityl @eveftenbl® Thét s
include, e.g., alkali netal salts, alkali earth salts, anmonium salts,

wat er - digitipe@ pivred sigatads arerfed lte Bh émage psocessmtb58go tform acdigEteim

(4,4-di am nostil bene-2, 2 -disulfonate), benzenesul fonate, benzonate,

bi car hdhatdégitizingindimagd presessiagean bedatated bnamiodethebintageatkip. dalsoimmm

cal cium edetate, cansylate, carbonate, chloride, citrate, clavulariate,

di hydr 8EiBngemgats ectibferentialipigpphVRSTesYdlGaean besypdified osiadiffenerntial

gl uceptate conate, glutamate, glycollylarsani|ate, hexafl uorophosphate,
hexyl r @%@k?ﬁ%ﬁéﬁee yah&%léﬁﬁi %@,a i@@rwaé Rrales tRylgbelfosverer.

hydr oxynapht hoat e, iodide, isothionate, |actate, |actobionate, |aurate,

ot hy | sul 1 at o, [OERT B0 lyrPaEe S ticpsipe DoRe e e e a s REIEal ¢
G et WG D8RRy SR e AR e R Bicinn By AT s

phosp hﬂiéﬁoﬁr@@@%&h %%aq?f&%ﬁﬂ&te%ﬁﬁ%?{iﬁ?h%g%ﬁy@ ’rcheinic%rI?lIOe(Wer abys

p-tol uen onat e, ate, stearate succinate, sulfate,

sul f osais, %@&ﬁte&%@@é@heﬁﬁi@%ﬁméﬁ% et e 5b686L & Geted &5 IﬁIﬁ%{rﬁance

triethiodide, 'and valerate salts. Fu rnore, a pharmaceutically

accept ahitteargabf tHeambodien s of %Haamveﬁﬁoﬁ.hﬁhgga FY0RA EorhhiurStdtde vififehe! N
this instance the pharmaceutically acceptable salt can have multiple

count edPANE05 dledrdsus GL5p e moetdsoedhbed ataRAGaD laBsoSiakluded Paidy® 2085507 Nore
charged atons and/or one or nore counterions. [0101] As used herein, the

t er m " inswhetys(@ Al 6p0yrdrfd e@dh iholude e bldate 62658 it 8158 18emoky,0m

ot her conponents of a synthetic organic chem cal reaction mxture), the

i sol at whidnelap monenuhiratt wBDWGPHt60b@ast t1RS84s 615, |leesler 500maatbd eanbidd at
| east 50% at |east 55% at |east 60% at |east 65% at |east 70% at |east
75% awitheapro®eser, such ams CPR5 dligial sigred tpro@¥sonor heiasiprdbédsor, veith beast 98%
of a benzam de derivative by weight of the isolate. |In one enbodinent, the
i sol at Withewt anemont stosegs omagingle inthgratedthiideritier puatdifferdnt cvip tien the t he

i sol at egg 0102] As used herein, the term"prodrug" neans a derivative of a
conmpouRtPER- can hydrol yze, oxidize, or otherw se react under biol ogi cal
conditions (in vitro or in vivo) to provide an active conpound,

SO RN (e R T T K R O L A
i nclud i oh I I . bi oh I bl ' : .
oi oy d SRS L e B Dafive S A AT Ra o syt ol prgiston

car bonat es, bi ohydrol yzabl e urei des, and bi ohydrol yzabl e phosphat e
anal ogues (e.g., monophosphate, di phosghate or triphosphate). For instance,
prodrugs of conpounds with carboxyl functional groups are the | ower alkyl




esters of the carboxylic acid. The carboxylate esters are conveniently
formed by esterifying any of the carboxylic acid noieties present on the
nol ecul e.wBnoavsgs3can typically be prepared using wel | Pkmaseoos®eiieots, such
as those described by Burger 's Medicinal Chemistry and Drug Di scovery 6th
ed. (Donald J. Abrahamed., 2001, W/Iley) and Design and Application of
Prodrugs (H Bundgaard ed., 1985, Fbrmood Acaden c Publishers thh) [0103]

gf adi ot an TotofidBe BTt rgeﬁ&’? 8 : 5%?%@5%@ ol abfhifEcpigs' h:
OLSﬁgfggﬁ%ﬁagﬁéag%gaﬁﬁgeas esu |ng %ronl Slﬁ n|s %thﬂ Pgiea

0" & DIBRINIBE b O ARG RBEHIAE bedy? e By, 1wstﬂbt§lgééﬂd8d%%% e,

[0104] As used herein prev i'ng prevent
refer hfeldie i EHRHbORR %tlﬂx%té’dﬁc?ﬁhe a{b%%rc%@ﬁﬁ?c%naﬁﬂﬁﬁg?t% the disease

in a patient resulting he adm ni stration o prophylactic or

t her apeuibddiaaend. - AhP H0SdifithGohEsMh jfrfe@éi‘&'lﬂ@erﬁmﬁjﬁ deRpibHdedgnerein refers

to an anount of a behzam de derivative or other active Ingredient

suf fi CiegiBodimeptONéden thalt FAIAREUIA thedpiAf aﬁ@x&%é 6LCthRFBRbWing HakRe

treatment or prevention of a disease or to m nim ze synpt ons
associ ahedldibé¢ borsidérseaset ofthictfresentantdietic@peut i cal ly effective anpbunt with
respect to a benzam de derivative neans that anmount of therapeutic agent
alone, or in conbination with other therapies, that provides a therapeutic
benefit in the treatnment or prevention of a disease. Used in connection

wi th a benzam de derivative, the termcan enconpass an anmpount that inproves
overal |l therapy, reduces or avoids synptons or causes of disease, or
enhances the therapeutic efficacy of or synergies with another therapeutic
agent . [ 0106] As used herein, "syndrone X' refers to a collection of
abnormalities including hyperinsulinema, obesity, elevated | evels of
triglycerides, uric acid, fibrinogen, small dense LDL particles and

pl asm nogen activator inhibitor 1 (PAI-1) 5 and decreased | evels of HDL
cholesterol. Syndronme X is further neant to include netabolic syndrone.
[0107] The termnms "nodul ate", "nodul ation" and the like refer to the ability
of a compound to i'ncrease or decrease the function, or activity of, for
exanple, 11 b-HSD . "Mdul ation", as used herein in its various forns, is

i ntended to enconpass inhibition, antagonism partial antagonism
activation, agonismand/or partial agonismof the activity associated with
11b-HSD 1. 11b-HSD inhibitors are conpounds that, e.g., bind to, partially
or totally block stimulation, decrease, prevent, delay activation,

i nactivate, desensitize, or down regulate signal transduction. 1l b-HSD
activators are conpounds that, e.g., bind to, stinulate, increase, open,
activate, facilitate, enhance activation, sensitize or up regulate signal
transduction. The ability of a conpound to nodulate 11 b-HSDI can be
demonstrated in an enzynmatic assay or a cell-based assay. For exanple, the
inhibition of 1l b-HSD may decrease Cortisol levels in a patient and/or
increase cortisone levels in a patient by blocking the conversion of
cortisone to Cortisol. Alternatively, the inhibition of 11 b-HSD2 can

i ncrease Cortisol levels in a patient and/ or decrease cortisone levels in a
pati ent by bl ocking the conversion of Cortisol to cortisone. [0108] A
"patient” includes an animal {e.g., cow, horse, sheep, pig, chicken,

turkey, quail, cat, dog, nouse, rat, rabbit or guinea pig), in one

enbodi nent a mammal such as a non-primate and a primte (e.g., nonkey and
human), and in another enbodi nent a human. I n one enbodi nent, a patient is
a human. In specific enbodinents, the patient is a human infant, child,

adol escent or adult. [0109] The term "HSD' as used herein, refers to

hydr oxyst eroi d dehydr ogenase enzynes in general, including, but not limted
to, 11-beta-hydroxysteroid dehydrogenases (I | b-HSDs), 17-beta-hydroxy
steroi d dehydrogenases (17b-HSDs), 20-al pha-hydroxysteroid dehydrogenases
(20a- HSDs), 3-al pha-hydroxy steroid dehydrogenases (3a-HSDs), and al

i sof ornms thereof.
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[0110] The term "™ 11b-HSD " as used herein, refers to the 11-beta-hydroxy
steroi d dehydrogenase type 1 enzyne, variant, or isoformthereof. 1l b-HSD
vari ant s woebesdiegs3ot ei ns substantially honol ogous to natCras2é06/0234SDl |
i.e., proteins having one or nore naturally or non-naturally occurring
am no acid deletions, insertions or substitutions (e.g., 11 b-HSD
derivatives, honologs and fragnents). The am no acid sequence of a 1l
b-HSD variant is, for exanple, at |Eafvgbout 80%identical to a native 1l
b-HSDI, or at |east about 90% i dentical, or at |east about 95% i dentical.
[0111] The term "11 b-HSD2" as used herein, refers to the

11- bet a- hydr oxyWhet isidhiteklyd g aad @lebitpé t& be pryRRedRF .aérs MterltARE M
thereof. 1l b-HSD2 variants include proteins Substanti’ally honol ogous to
nat i ve Whitdd H8D% isi . e., proteins having one or nore naturally or
non-naturally occurring amno acid del etions, insertions or substitutions
(e.g., 1l b-HSD2 derivatives, honol ogs and fragnents). The am no acid
sequence of la 1AnpmpgePcompiiaimg: i s, for exanple, at |east about 80%
identical to a native 11b-HSD2, or at |east about 90%i dentical, or at

| east about 95%identjcal (see Bart et al., J Med. Chem, 2002, 45:3813-
3815). [0112] Thé Riehsoupted Hsppixedouipwidineeanidn, refers to the

17- bet a- hydr oxyst eroi d dehydrogenase type 3 enzyne, variant, or isoform
thereof. 17b-HSD3 variants include proteins substantially honol ogous to
native 17b-HSD3, & ClEeult for secaivinging sioringe rixelfsset iokiegedrany said pixel on

non-naturally. pc

currin m no id deletions, .insertions_or substitutions
(e.g., 17b-H8 ‘a‘&i Py t@% ,ar‘ﬁigfﬁ%ﬁléﬁ@ Sw%ﬂﬁﬁ?ﬁsﬂ TR¥ageN® PatdTeter
sequence of - arjant.is, for. .ex , _at | east ahg 80% .
i dgnt ical t 58‘5%%@%%%89%@8# O%Falflé’é@gﬁgﬁ%%{n JHIIFE Y 'lglé\mala??aﬂa%

| east about .4 I 0 . S het ei the term "HSD-responsive
condition of ng%%@gf&%bﬁgﬁga ée e(?réggel%%?)éelri r?glg%%gmﬁ%?%%veesa Prydsferpyngd . ondit i on
or disorderlﬁ@@&uh§§gga%§ favorably to nodul ation of a hydroxysteroid
dehydr ogenase enzyne (HSD). Favorabl e responses to HSD nodul ati on incl ude

all eviation or abrogation of the disease and/or its attendant synptons,

i nhibition 2f (e ihHRa%eclaime, wlﬁa&éi%m%ai&ﬁr&%@%tth@ﬂ‘co‘?ﬁo}?ﬁg!{s aﬁ\gelﬂggeéemnt of

the disease, or its clinical synptons, and regression t he se or its
cl i ni catipplynportive fohadtER & ©BRARS to/eid BRStLH et blidhs EABRodTRY Dé&rftipP! etely
or partially responsive to HSD nodul ati on. An HSD-responsi ve condition or

di sor deignahy be associated with inappropriate, e.g., less than or greater
than normal, HSD activity and at |east partially responsive to or affected
by HSD nodul ation (e.g., an HSD inhibitor results in sonme inprovenent in
patient wel3- bdihegmagearf tleistl, sdreseipanidnire)it funtippronppiisdsen WaRgeunct i onal
activity mght arise as the result of HSD expression in cells which normally
do not € '$Pﬂ§§§P%ﬁﬁondééF@%@@HﬂﬁfiYQﬁ@gﬁﬁdd tooraid nutpedie. HSD expr essi on.
An HSD-responsive condition or disorder may include condition or disorder
medi ated by, any. HSD or isoformthereof. [0114] As used herein, the term"

11 b-HSDl -Fes §FW§e58ﬁ%?FP nYalereinsgidentruidmeris paphrmndinefaeixghr ases
refer condition or disorder that responds favorably to nodul ati on of

1l b- activity. Favorable responses to 1l b-HSD nodul ation include

all eviation or abrogation of the disease and/or its attendant synptons,

i nhi bition of i se [+ 8. rr.est. or. reductd on of the devel o nt of
the di seas eS,)' O:I‘E?tlg{ageﬁﬁfglg* gy‘r/rvp}\%{)énl’g,sa ‘ﬁ‘&f%gﬁg AR S FPeEALiBr its
clinicg R 1 5550 -responsive condition or disease may be
conpletgfy or pg?ﬁia F%bﬁgg onsive to 11 b-HSDI nodul ation. An 11 b-HSD -
responsive condition or disorder may be associated with inappropriate,
e.g., |ess ghaThein@beabeflatrhanwhek lsaid1+ir(gfit§g‘[h&cc§h¥l5x§§/esaanﬂgol%[ ol €ast

- nmodul‘a

partially responsiveto or affected by | ron (e.'¢., a 1l

b- HSDI rriaftiehbh ey poi drhidha v ST ' i in at
| east sone patie%ts). Inapproprig?%a%fwb-Fﬁ%gﬂ§%ﬁ%%F2ﬁg?ggﬁéq@§#£gﬁight
ari se mminthin a gsedétenhirktbdiHERn@RERESH OR ebﬂ&bﬁ@ﬂlécﬁn%irﬁ@m%@é@dlyaﬁgo not
express 1l b-HSDI, decreased 1l b-HSD expression or increased 11 b-HSD
expr eskivehand\sidl copitddbtresgtondtage oaait birgutdinedi sorder may include a 1l
b- HSDI - nedi ated condition or disordeHA [0115] As used herein, the term™
1l b- HSD2-responsive condition or disorder” and




related terns and phrases refer to a condition or disorder that responds
favorably to nodul ati on of 11b-HSD2 activity. Favorable responses to

11b- HSD2 wocdoéezt3szsa i ncl ude al |l evi ati on or abrogati on ofcrhus2aicoemse and/ or
its attendant synptons, inhibition of the disease, i.e., arrest or
reduction of the devel opnent of the disease, or its clinical synptons, and
regression of the disease or its clinical synptons. An 1l b-HSD2-responsive

condi tion o diease aBYe Gk ATWIREGhYaR] ciPALE bGhbYiskesponsi ve 10 11 b- HSD2

nodul ati on. responsive condition or sorder may be

associated wth inappropriate, e.g., less than or greater than normal, 1l
b-HSD2 activity g@@oﬁgehgﬁﬁt&grti ally responsive to or affected by I
1b- HSD2 nodul ation (e.g., a |l 1 b-HSD2 inhibitor results in sone

i nprovenent in patient well-being in at | east sonme patients). [0116] As
used herein, theatserifth'fbf BeleGibiely eonphing ¥eidcangut 1108 tobaidi ssofagercapacitor;
related terns and phrases refer to a condition or disorder that responds
favorably to nodul ati on of 17b-HSD3 activity. Favorabl e responses to

17b- HSD3 nodul at adraerisistbnftedidsing asidoutput Hhe égadntool thi redet viiltagaserehod/ or
its attendant synptons, inhibition of the disease, i.e., arrest or

reduct i on okaidhenel e\geitephemid tehsisher bking asepledrtoisail storagecedpasitoptaods, and
regression of the disease or its clinical synptons. An 17b- HSD3-responsive
condi tion or disease may be conpletely or '{)arti ally responsive to 17b-HSD3
nodul ation. An 1@5#@@%1&%@%@0@& ghiiichabbyr applybrgien addifiosel Hekegs at ed
Wi th inappropriate, e.g., less than or greater than normal, 17b-HSD3
activity ando &tid@Racitdartially responsive to or affected by 17b- HSD3
nodul ation (e.g., a 17b-HSD3 inhibitor results in some inprovenent in

patient well-being in at |east, sqne patients). |nappropriate 17b-HSD3
Panct onal St (ENyageg Al CBRRYe TiereRsel bavT e FAlaBR e et sPEsutER | n
cells which normally do not express 17b-HSD3, decreased 17b- HSD3 expression
or increased 17b- XPr, ion. A 17b-HS responsi ve condition or

di sorder may incﬁﬁ@i&ﬁx%ﬁ%ﬁg@ ﬁ%ﬁcszlgﬁs.’cag‘ﬁ%di tion or disorder. [0117] As
used herein, the term"HSD nedi ated condition or disorder” and rel ated
terms and phraseg &t fotrgelﬁcﬁ%l 'ctohgﬁngra s@ke%@é@@élt%@s’d%&ﬁ@fﬂ@?@s A

i nappropriate, e.g., less than or great®8r than nornmaf, activity of a

hydr oxyst er gagadghrydr ogenase (HSD). An HSDnedi ated condition or disorder
may be conpletely or partially characterized by inappropriate HSD activity.
However, an HSD-nedi ated condition or disorder is one in which nodul ation
of an HSD r@sulTie intagee ve caihe; witieinhaidi odgrdilimgfuetingirbtedvests pikebease
(e.g., an HSD inhibitor results in some inprovenent in patient well-being
in at los#stt signd fpamisaid pjxel pid ¥djerém sase@ dwhieheselectivaly doerples'a fifdh vidBBge
-medi ated condition or disorder” and related ternms and phrases refer to a
condi t liow hawing 8 dirsterolpigatigherthas dalsy pradepynuped aniaimeny volthges o sdidn or
greater than normal, | | b-HSD activity. A1l | b-HSD -nmediated condition
or di s6rpesitardefee seshprardilinegeceises sadfl pjad partpet gighaled by i nappropri ate
11 b-HSDI activity. However, a 1l b-HSD -nediated condition or disorder is

one in whi ulation of 1l b HSD  results jn sone effect on the

under | yi ngﬁomﬁwgﬁ og cleigde Whergin Saaél angisteapis Cpﬂﬁfeéi tP@rVQanﬁﬁl supply,
sonme ipprovenent in patient well-being in at | east ,sone dents).., [0119]
o o i el SeTe B GiiiTols aPBLEAEE Meaiy Sltete oRusin GHDB ek tid- ard

rel ated er s and ghrases r(ﬁ er to a,condi.tion or disorder characterized by
inappr8 }inétt g}e@’&. Poqlséesté)‘f e&n@g%&@@qa Man normal, 11b-HSD2 acti vi ty. A

| | b-HSD2-nedi ated condition or disorder nmay be conpletely or partially
characteri zed i rd - HS IRVAR QY ver, a 1l

b~ HSD2- med Gt e?‘@&ﬁ‘%@? gg&é@“ i’ix%)}} %1?‘ %@%Eﬂ#ﬁ%ﬂlcﬂ%ﬁmm ation of 1l
b-HSD2 results in sonme effect on the underlying condition or disease (e.qg.,
a 1l b-HSD2 inhi Qidkol-LesHL ikt N SOMe i nprovenent in patient well-being in
at | east sone patient§). ?0120] As used herein, the term "17b- HSD3- nedi at ed
condition or disorder” and related terns and phrases refer to a condition
or disorder char agl:ef fraRélstoy foNaNEARRIY Bhfgire: thid k@8 Fe CABALIRN; greater than
normal , 17b-HSD3 activity. A 17b-HSD3-nedi ated conditron or disorder nmay b
e conpletely or partially characterizeﬂsby i nappropriate 17b-HSD3 activity.
However, a 17b- HSD3-nedi ated conditi on™or disorder is one in which

nmodul ation of 17b- HSD3 results in sone effect on the underlying condition
or disease (e.g., a 17b-HSD3



inhibitor results in sone inprovenent in patient well-being in at |east
sone patients). [0121] The foll ow ng abbreviations are used herein and have
t he i ndi cabeadocdissi3ni ti ons: DVEM i s Dul becco's Mdified Baglus2ddedpisnt Et 3N
is triethylamne; EtOAc is ethyl acetate; MeOH is nethanol; M5 is nass
spectronmetry; NMR is nuclear magnetic resonance; PBS is phosphate buffered
saline; SPAis scintillation proximty assay; THF is tetrahydrofuran; and
TVS is trinethyl sigwitch @Q@B@@H@@EQBuf)hﬁg kandefiist eianbQdd3b sditestBrgrent

i nventi-on provides conpounds of Fornula (1) and (I1) as well as their

phar maceut i eapaditorccept abl e salts, solvates, stereoisomers, or prodrugs
thereof, or mxtures thereof collectively referred to as the "The Benzam de
Derivatives": wherein Rl, R R3, R4, R5, R6, R7, R8, R9, R10, R11, and R12
are defined abova.sef@i®8hnkistarrfer biabing sabdbutpRit lirke to@CbnGR) dh&kdset Voltage
particular, (QCralkyl. In sone enbodinents, Ris selected from nethyl,
ethyl and i doel opyhid [ind, 24gate of amidtthersisgtobbeingentiplddtd smid EDr&g) capelctiakky! 5
in particular, R5 is cyclopropyl or cyclohexyl.[0125] In another

embodi ment, @Rdi s an aryl, in particular, phenyl. In some enbodinents,
wherein R6 is aryl optionally substituted with one to four substiuents. In
sone enbodi nents, R is selected fromdichloro-substituted phenyl,

2-¢chl or o- 5- Cyanoaﬁﬁ\@ﬁs};qaplezvolgqge(ﬁoyr%@ﬁywwghgbly applying an additional voltage
2-chloro-5-trifluoronethyl -phenyl. [0126] In another enbodinent, R6 is

OTyl ( Cl- C8) 'APHMICAPARItar ti cul ar, R6 is benzyl. [0127] In anot her

enbodi nent, R6 is cycloalkyl, in particular, R6 is cyclopropyl or

cycl ohexyl [0#%18]. I n %g'gt her .enhodi.nent .R50£ R6 is selected from-CH
2.CF3, - CHZ> CHP2SdMP8eERt Japndr Whesaibgpid GraHECURBE§eSent, R5 and R6 are
each nmenbers independently selected fromthe group consisting of

(Q Cral kyl, (C2- : -C8) al kynyl, (Ci-C8)hal oal kyl,

(C2- C8) hydr oxyal %@aﬁ%@%&g@%l oal kyl, (C3-C8)heterocycl oal kyl,

(C3-C8)cycl oal kyl (C r Co6)al kyl, (C3-C8)cycloal kyl (G -C 6)al koxy,

(Q C*het erocycl ogl BA : 5 . aryl(C
I-C6)al kyl ; or Rg fggﬂd&%gstt%gg%li sﬁé(%%%bp’h%gﬁ%a{%%é‘é%ﬁ;‘%%@%ﬁcgﬁk’t hey are
attached may conmbine to forma five to eight-nenbered ring

het er ocycl oal kyl a fr8d&0jtch mm&cav@?cﬂommﬁ SBYd Fifsttfdnsidedr ioSsal Petoragdl Kyl
and R9 is (Cl- C3)haloal kyl, and R11 is selected fromthe group consisting
of (C3-Co) cyapaifiokyl , in particular cyclopropyl, (d-C 3)haloal kyl, and

(G -C 3)alkyl. [0131] In another enbodinment, R12 is 8Tyl (Cl-C6) alkyl, in
particular RL is benzyl. In still another enbodinment, R12 is (C -C8) alkyl,
in particul ar, cyckonekitansisioysobkiasingtseitl putrtiding tpaeintiobthe teseiswoitage
enbodi ments, the 4-position substituent on the cyclohexyl is aryl or

het er oar y! . 1qvel gppaidilipea gateoheriddrsinterbeing Rouplasdorid stogeghenpanitoly t he
nitrogen to which they are attached forma five to ei ght-nenbered ring

het er ocycl oal kyl . I_?éOIB % | nIR not her,, enbodi nent, the R7-R9 noiety is: [0134]
I'n anot her enbodPFEFAND FWECRIOR 3¥0ading asyraedn gumpsnt figw while saidgiorage
derivatives can.have as&rmetri c centers and therefore exist in different

enant i oner | CRAIHOEISHUBEEBPC forms. This invention relates to the use of
all optical isoners and stereoisoners of the benzam de derivatives, and

m xt ures ther eof rmaceutical Qsi,tions and. .net ho of
treat nent that n%fwe}%ph%glfa‘%)#ha%gﬁép g?cf"?e‘dt%ﬁEW%CP%PHW%TI%SL@QHHQY%g@%at
racemat es, [REEAIGHFLMres, and stereoisoners, particularly diastereoneric

; c&P ; !
m xtures or diastereonerically pure conpounds and enanti oners or
enantionerically pure conpounds of the above are all enconpassed. [0137]

Speci fi ¢ exanplaesofhod 8PBOMARS 2 i k@unhtsi L ged bel ow: 30PI XEL

| NDI VI DUAL ANTI - ECLI PSEfT@IQRCUI % AI\IID Iglég @%&Mﬁ%ﬁﬁﬂ ELD OF | NVENTI ON

[ 0001] The present invention relates generally to sem conductor imnagers.
receiving and storing a pixel reset voltage from a pixel on an output line

and for using said stored pixel reset voltage as a parameter to control a reset
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More specifically the present invention relates to an anti-eclipse circuit

for inmagers. BACKGROUNDOF THE | NVENTI ON [ 0002] A CMOS inmager circuit

i ncl udes wohowalsspBane array of pixel cells, each one ofcrhs2@eloks37

i ncl udi ng a photosensor, for exanple, a photogate, photoconductor or a

phot odi ode for accunul ati ng photo-generated charge in a specified portion

of a substrate. Each pixel cell has a charge storage region, formed on or

in the subs i i : an . : i st or
%g%ge 101 @Eﬁﬁﬁi}@ﬁf@ﬁ@ﬁh& &e&&f’er Okifh AlaiAthiQ LAY ﬁorlr%eg ?gsgét

that is part area e charge 'storage Tegion

const ruct edy %%ee&lé tQQi]HL@.geldéthﬁz '}iﬂé‘ ab&d QBred&eﬁRHﬁdLrﬂﬁﬂﬁ{urﬁiJoﬁH}gé.s’ each

pi xel may inc t on ectroni c device such as a tranststor for
transferring charge fromthe photosensor to the storage regi on and one

devi ce, algp tyReGREthdDFIARSIS FQFthed SmpASH tthegtetg@f aﬁcﬁﬁ%aw@ £p to a
predeterm ned charge level prior to charge transference. [0003] In a CMOS

I mager saiﬁ%@@tmy&\ﬂil&'gﬁ!ﬁéﬁr&ﬂu@ Pboftoleetdalper form the functions of: (1)
photon to charge conversion; (2) accumrul ati on of image charge; (3)
resetting the storage region to a known state; (4) transfer of charge to

t he storagks.r eghemethoyl delaat 13)futthencqhpdbinkthe stadeidontiling 6 )voltdgeut

and anplification of a signal representing the charge at the storage

r egi onadéedtosailandgputiyze.be anplified when it noves fromthe initial charge
accurnul ation region to the storage region. The charge at the storage region
is typically converted to a pixel output voltage by a source follower

out put traksi stfbe mebodjofclads 1hwgearsinofaid hutpytdinedis scuedwma liroafea pixel
generally known as discussed, for exanple, in U 'S Patent no. 6,140, 630,

U S. Patént no. 6,376,868, U.S. Patent no. 6,310,366, U S. Patent no.

6, 326, 652, U.S. Patent no. 6,204,524 and U S. Patent no. 6,333, 205,
assigned tg Mc¢ron Technal ogy,_lInc., which are hereby jncaqrporated py
reference 1/ t f{iwn%filparfét i bbgsjthﬁr eMPrisggdhesiap 2t HaFng ﬁa@fpléefj
conventi opal . four transi.stor (4T) pixel 100 and an associated |load circuit
120 (shokhY Eaﬂ?gﬁﬁfﬁﬂﬁmgﬂhrce). The pixel 100 includes a light sensitive
el enrent 101, shown as a photodiode, a floating diffusion region C, and four

transistorg; a-hr ry ter ' eset. transi . first
source foIﬁ%weF%Fgﬁﬁéﬁgf%fﬁﬁﬁg?igﬁgﬁégggﬁpégﬁgg?gng%éﬁéggP%%%%#égﬁégpixe
100 ac t [ r I L Vi he
trane ST anaSr A O e sEHRlE (b tha LR e F AN LD {2
conduckidblishedf mihignti®SebetlVaRge 3R ahdZai PRShtPol R res @ SRl geSiORnad for
controlling the conductivity of the row sel ect transistor fﬁ4. The charge
at theoﬁﬁﬁﬂﬂhﬂg diffusion region C controls the conductivity of the first
source follower transistor 113. The output of the source follow transistor
113 is presented to the load circuit 120 through the row sel ect transistor
114, whi ch1®ut filhesmethpidx] clairg i@ Ifuethenosta pHsinghite stdps ofow sel ect transi stor
114 is conducting (i.e., when SEL is asserted). [0006] The states of the
transfer and reset transistors 111, 112 determ ne whether the floating

di f fusi on regi ons@ettivelpaptipling saidnmuitpigline éeastarage capasitont 101 f or

recei ving photo generated charge generated by the light sensitive el enent
101 during a charge_integration,period, or a source of pixel power Vaapix
from node A duri Ripsing edouspns e tq oot the eesst xeltagoisvekon paiddinegvith
foll ows. The SEL, control signgl is asserted to cause, the row sel ect
transistor 3fIANSHteLAERE of saidiransisiorbeingsoupled tRsaihiorage wpgpispr; pad
asserted while the TX control signal is not asserted. This couples
thefloating diffusion region Ctot pi xel power Vaapi x at nqode A, and
resets the vol ta@yltﬁﬂawggﬁ’l%’% %%@H()Pﬂfﬁ’?lgﬁg‘f\f&Sﬁéfggépafﬁer Eﬁlﬁ'bf{l 100

out puts a rS%%&P@QgQQLtVRST to the load circuit 120. Node B is coupl ed

bet ween t he eé%ag?gﬂgr?tor 114 and the load circuit 120 and serves
as an input to a sanple and hold circuit (not shown )that sanples and hol ds

the pixel ﬁ@se‘rh\é%%%ﬁ%‘as?\fg'%%ifn Ii%‘%ﬁﬁhef“ﬁérﬁiaritsiheg 838l 8t RRAhinGRhuhgs been

out put, the RS'co
output signal from said pixel and selectively coupling a first voltage line having a first

17



deasserted. The light sensitive element 101 has been exposed to incident

| i ght and accunul ates charge on the | evel of the incident light during a
char ge i nwegoati3gss3peri od. After the charge integrati onrPpeniseaémesi3t he

out put of the signal VRST, the TX control signal is asserted. This couples
the floating diffusion region Cto the light sensitive elenment 101. Charge
flows through the transfer transistor 111 and di m nishes the voltage at the

the | oag Her HIFh BRI p s Kl thiRed in B PR el st B sail o
and ho'(ﬂltﬁ{l{ GHé tedels s?nﬁ%ﬁ()el OJQ)%’CFSF%‘%' and photo signals VRST, VSIG are

di fferent” conponents o e ove I'Xel output (i.e., Voutput VRST -
VSIG. [0009] A pixel 100 is susceptible to a type of distortion known as
ecl i psing. okcl ipsd ' J U { S en a pixel outputs
a pi xel sigZEal %@%ﬁﬁggﬁgﬁﬁég’gﬁéﬁikgwéﬁmﬁgéétﬁgﬁéﬁ bright 1ight is

i nci dent upon the pixel. Eclipsing can occur when a pixel is exposed to
bright Iight, as sehetive aﬁﬁﬂglshidfﬁoﬁigér@ghcﬂe&rlw%rh BFQUMERisBor: ar ge
quantity of photogenerated charge. Wile the pixel 100 is outpufting the
reset signal VRST, a portion of the photogenerated charge produced by the
light sensitive ekketntlylduptingisagl first onpgeiske todaRUSRrAGNCARCIOWHYa SPi | |
over the transfer transistor 111 into the floating diffusion node C. This
di m ni shes tshdtahgset voltage at the floating diffusion node and can causes
the pixel 100 to output an incorrect (i.e., dimnished voltage) reset
signal VRST. This, in turn, can cause the reset and photo signals VRST,

VSI G to be near| piadieg saideoutplit igeto sanrtreldhapesst vohage botebavith 2 esendsi gnal s
VRST, VSIG may each be approxi mately O volts. The pixel output (VRST -

VSI G can t RERSiSee alfé’é%ﬂgsaéé@?@?lsﬁ@t@wg gowpledsto saltl storags capepibonisnto an
out put voltage nornmally associated with a dark pixel. [0010] An
anti-eclipse circui.t.c be used to. m nin ze the effect of eclipsing. For
exanpl e, since dﬁWl%aEB’ FRy Peeanady Bt’é’lngLV?]é%tW sgRadieryeith g drop
towards zer %Wv%gltﬁé an anti-eclipse circuit can nonitor the voltage |evel
of the reset"s }e'vq Fagteﬁgu\l}ccﬂ‘tage | evel drops below a threshold voltage,
the anti-eclipse circuit can assunme that the eclipsing may occur (or is
occurring) »and . Y . of, the reset signal by

pul i ng th%gr esjlte}{é g{\}gnl'cf%51%1%@;3,0{%#&1%%??%%‘{@&% é&es?e}%% eby m nim zing the
eclipse effect. [0011] FIG 2 is an illustration of the pixel 100, its |oad
circuit 120, andgg] [ §ez [ el it : rcom ng the
above-descri bed ecIegggég?g?g%]g%]sg%%ogﬁeiOiaggfli@%{s{evﬁgar%%?%lfagéﬁ%égrrpri ses a
second source follower transistor 231 coupled in series with a switching
transistor 232. FhlecoutlpubuplingReidsist elansBtdrtanaiBitokade &PAcits: GOWR] ed in
parallel with the output of the pixel 100 to the input of the |oad circuit
120 (i.e., twitthde B). The second source foll ower transistor 231 has one
source/drain coupled to the pixel power Vaapi x and anot her source/drain
term nal coupled to the switching transistor 232. The second source

fol l ower transi sbésingsaidoupatkoe ti ¢dnteol VREFeseb mbttage kivghatith dkeond
conductivity of the switching transistor 232 is controlled by a SHR (sanple
and hold r egl@ﬁflswnﬁlﬁ@te af trapgistar heingisewpled tesajsl sorage daphditotend¥RST
signal. The VREF voltage level is set so that if the voltage on the
floating diffusion region C degrades ile the reset signal VRST is being
out put, the secoﬁﬁogﬁgg ESUfgR Ibsarentilgyeagespng switeh saidistonpge| s t he
vol tage at node.Bup t.o VREF m.nus the threshold voltage of the second

up :
source fol | SHRFIOFAHETuEHS 384 One initation of the anti-eclipse circuit
230 is to have a sufficient margin agai nst possible variations of VRST.

VRST is affected reshol.d. vol t age .varj at.jons of ., both reset transistor
112 andsour ce fof%t\ﬂ%?b rafr%}”g‘tgo&}ni(g _tlomfg(g}tqg{qtgﬁgmfgwtgm\p@ 2hange,
vol tage cha Cﬂgblg%lﬁ%gfs&lpéegh | evel of the RS control pulse affect VRST.

When anti-eclipsing is needed, as in normal exposure conditions,
current that flows through the second source follower transistor 231 should

be zero i mmrder Nrgngé/gyrqr@ég,ycoq%ﬁgihgpti on fromthe antieclipse
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circuit 230. Therefore, VREF should be chosen as a sufficiently | ow voltage
supposi ng a m ni nrum val ue VRST variation, which results in reduced VREF

vol t age awo 20euses3di fficulty in obtaining a sufficient poutysadocloessst f or
anti-eclipsing. [0012] Accordingly, there is a need and desire for an

i nproved anti-eclipse circuit for imagers. BRI EF SUMMARYOF THE | NVENTI ON

[ 0013] Exenpl ary enbodi nents of the invention provide an anti-eclipse
circuit, and net agstudlith of finagert HeEcURRRS leGQMRNe ifa3dr dirbhit 8k séa_a;;nhﬁﬂi 0 a

pi xel output line and a circurt for receiving and storing a piXel reset

vol t age frowvidpeispigiel on the pixel output line and for using the stored

pi xel reset voltage as a paraneter to control a reset voltage |evel on the
output line in a manner which maintains the pixel reset voltage on the

pi xel output |ine pkeweuplat edepiebbagdititine; atwin vol t age. BRI EF DESCRI PTI ON
OF THE DRAW NGS [ 0014] The foregoing and ot her advantages and features of
the invention will becone nore apparent fromthe detail ed description of
exenpl ary enbodi aeiitcyitfoovéatbdngendwteing apéte reset evoltage fimnaszidnyiaelyomg
drawi ngs in which: [0015]1. FIG_ 1 illustrates a conventional pixel and an
associ at ed Paddixeleuwiput lingandiforusingzaid stosed nixed reset voliage aconphraphetet, a
conventional load circuit, and conventional anti-eclipse circuit;[0017]

FI Gs. 3A, 3k commgolrorset vieltagn level gn saifl ovdpuiline i @ mAnmer avhiclamaintaiec| i pse
circuit constructed in accordance W)Eé% t hree. exenpl ary enbodi nents of the
invention; [AdBxeHeegt voljage s said gt oxfit ling aRp e mpresieterstbaiing t he
signal timng and waveform of the exenplary enbodi nents of the invention
associ at ed WTHHHLVR'&ES: 3A, 3B, and 3C enbodinents; [0019] FIG 5 is a

bl ock di agram of an imager, including an anti-eclipse circuit in accordance

ncor por at 1hg (e HE By gesiaii gt A iR (RbRS Sinafelts "
DESCRI . ' ' i_ption,
vt or enCioRe RHY Ba R0k SRAEET b (i Bk Rl OBk Rkl cor

and shewhdyl alof illustration specific enbodi ments in which the invention
may be practicCed. These enbodi nents are described in sufficient detail to
enabl e those skilled in the art to practice the invention, and it is to be
under st ood23.hatThetiitizee BaB@EH JTRIMif TR YvikGetH ddid eRBuit FEHhENSImBEiEecs ur al

| ogical, and electrical changes nmay be made w thout departing fromthe

spi ri t vahdgs capeolbihgtpwtiphdse G(Enﬂrdil\hﬁgtd woltagbhel dedogrsass batpufline! ocessi ng
steps described is exenplary of enbodi nents of the invention; however, the
sequence of steps is not limted to that set forth herein and may be
changed as26.s vimeiger ahvayarftclaimi 23 wWinerebwsaég bugmutdinesisepolnecdssasfid y
occurring. in a certain order. [0022] The term "pixel," as used herein,
refersPP@ﬂaﬂﬁﬁoto-elenent unit cell containing a photosensor and associ at ed
transistors for converting photons to an electrical signal. For purposes of

illTustratign, smal | nunber of representative pixelsare illustrated in the
figures anﬁdejgﬁei”ﬁﬁg@ﬁ aﬁ‘@ﬂ’éifr‘?ial vehereinsud gireyit fuphere@mprisesa a | ar ge

I lit f |.ike pixel ds sj nmult ly. A dingly, th
Fol | owFHPaHer 471 danagserd BebRrE VR o be taken in a Iimting sense, and
t he scope of the present invention is defined only by the appended cl ai ns.
0023] | di ti | t ' ti is,.d i.bed bel W th
ot erence £ o 1hoR s gty hashin L TMRR ke SERH e RRPEEY sl o
tate | i ' j ichai t hen..h
Shat e VOPAORARK SRAU i SUOLA0E DOAEIN] B LR T BRI 0el
ther ef &f fraifi@in b PrOGetbAlGibd Biffrtd B Bdth¥er SA%EtabBioed Bfinimum reset voltage

level and said controlled reset voltage on said output line.
29.  The imager array of claim 23, wherein said circuit comprises:

a storage capacitor;
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scope of the present invention is defined only by the appended cl ai ns.
[0024] Now referring to the figures, where |like nunerals designate |ike

el ement s,wbl2@¢/138533hows a first enbodi ment of the invenronsS2eiaiozds37 ncl udes
pi xel circuit 100, a clip circuit 300, and a global nultiplex circuit 350.
Pixel circuit 100 is the sane as that described in connection wth FIG 1.
Clip circuit 300 includes a clip transistor 310, a clanp switch 320, a
menory capaci t or -380itclafut sRictiCEly ceplingedtl Batpdtthel torsdld é’d@k%e &lpaeidF; 350
includes a first control switch 351, a second control swtch 2, "and a
third control switch 353. Cip circuit 300 is connected to pixel 100 at
node B. Cip trarsirahsistod tor biasingsartoeipuaiinetts cdnarbhteoreVetaywltagerions of) |
and at its source is coupled to the first termnal of clanp switch 320 and
thus to a colaidingmgatefof aaidi magsstor Feiaggauplat tocdaigp starags capamitodldhd s
coupled to VSLICE | ocal node D. The second termnal of clanmp switch 320 is
al so connected to node D. Menory capacitor 330 is coupled at one term nal
to node D. The otthwvitehahle Haltagd sawrrefor svepdebipapplying snedditéona o olfagenmon
VSLI CE bus 340. G obal multiplex circuit 350 drives the VSLICE bus 340

t hrough t he ®PHAKECARBSHPHI switches 351, 352, and 353. The three switches
enabl e voltage output of signals VCL, VSLICE R and VSLICE_ S, respectively,
where VSLI CE R»VCL>VSLI CE S. ad circuit, 120 is represented as a | oad
transi stor 9525 Daq &g @FWL?%@@%@%@&“&%“ $aid S&’d?“glagfe YIERBELSOHES st or

325. [OOC%?A Ii:IeQ 4A descri bes an exenplary operation of the enbodi ment

i | lustrac8d SR FIG 3A and also illustrates the reset vol tage VRST | evel
during operation of the FIG 3A circuit. At time tqgq, row select signal SEL
is applied to th i x el ixel 100 is selected. Reset signal
RS is pul sed andeaa@l'ﬁ%iﬁtllata’](fqgloﬂégé?%?Cégg}e ‘t%}d 112 at tine tl. The voltage
Vpi x at node C goes u p to VDD (high Ievel of the RS pul se)- VT-MS, where
saturation node QPRIAEH : t [ ' MRS is a
t hreshol d vol t age ofﬁéfﬂefsagtsqefgﬁél Sctooﬁnﬂ%%ﬁe%%%ﬁ?f;g%é:?ogg?@gg@?ﬁg pi X
initial vol tcapggci¥gd x(rst). Pixel 100 outputs a reset signal VRST according
to the foll ow ng equation, where MRD is a threshold voltage of source

foll ower transistor 113. [0026] VRST p ( t) - VI_MRD [0027] C anp switch
320 and swiBich Telinsdgee actaysef ddint B0yBviidrethend Guipst Iee fiather VRS veSa | NpUt

at Vslice_local node Din the clip circuit 300. time t2, CLis
deassertixd cariputsignal Seint wind $@1 tnd vehabin said dwﬁ%ts@lécﬁ%ly%cﬁ%ﬂés afiesr SLI CE
Ris asserted high, so that the Vslice_local voltage at node changes to,

[ 0028] VoHegekine haying ¢ Fisst)voltagshighdryan SEd prRdet@ingd agdimuiereltagar y
capacitor 330 is nmuch |l arger than parasitic capacitance at node D of

Vsl i cefdthsapagitonheforssid omtpuiine mreiessaidisSkelCrutpot sigedt ) is equi val ent
to VSLICEJR in the clip circuit and determ nes m ninum | evel of Vpixout

for reset &lra i.on_and prever}tqf .the eclipse artifact. [0030] The clip
vol t age foP“node' BRASYAFLay R dadm 2 whergimasard (ansistor i§coupledirgTvaltagst | CE

R - VCL).: IVBL. [ 0032]. VI-MSL.is the th hal d vol f ocli

trans Flsspgpi‘glﬁe f%% §%l%d%6¥$§&ﬁﬁ8h\ﬁ§l}lcé§% of A’ oﬁ%%gﬁrcggé%ﬁ%?ﬁp@ ﬂ*é\%ygo?not
hown 1S rfed time t.3, SLI.CE Ris deasserted so that

gwi tc%sg%tgggghgﬁﬁ?%ﬁ%&égof’gﬁ%\%és%l?%léqggaf At s:/\nfstch 323 cl osZs at tinme
t4. Then VSLI CEJocal and clip voltages change to, [0034] VSLICE - |ocaUsig)

= VRST + (¥%LI 1 o ( Vel Pos kq). = VRST +(VSLICE _S- VCL) -
VT MBL [00%%] heintager E{ﬁl?y c{f%@a}éﬂszesr, S‘I"ellaerglrrn‘dsa%‘crl %ﬁ%‘#lgrcgﬁpgﬁ%ﬁst or 111 turns
on and photo generated charge accunul ated at photodi ode 101 is transferred
from phot odi ode }Qiofdagelc a(fi{dg,ati ng di ffusion node C, dropping Vpix then

Vpi xout as well. The Vpixout after the charge transfer is VSIG and sanpl ed
at anot her external nmenory (not shown) when sanple and hold signal SHS is

asserted during iffret frandisdr FomdeldGivelinenarlripd88d storage capacitor;

a switch for selectively coupling said first transistor to said storage

capacitor;
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col |l ected by photosensor 101 can be obtai ned by subtracting VSIG from VRST.
On the other hand, the clip voltage Vclip(sig) limts the m ni mum Vpi xout

i n order wo 200601385381 as current cut-off when the pixel | ®CrruSs@boemB7 on.
Clip voltages are based on reset voltage VRST that includes all VT
variations of threshold voltages of reset transistor 112 and source

foll ower transistor 113, VT-MRS and VT-MRD of a pixel. Therefore,

vari ations of these th ha vol S | onger.af f ect C

margin for set i ReCePh EBr iyt LR A RPN i L B e,
addition, c Q | . e I; I
supply chanlg;%%gg)rrl1 S\aéfi %)1}1%(2; $§g)tfﬁé’>{§§"5 tg%ﬁs?sllétggg%cfo}%p{()?@)ﬁ%cgtog%lé%%carfggé Q%Heﬁi:’éggt
such changes,,J/0037] FIG 3B illustrates a second enbodi ment of the
invention. I'n conparison with FIG 3A, a Vaapi x enable transistor 360 is
additionally inplemented in clip circuit 300'. Vaapix enable switch 360 may
be very small, as dutité R I ;

| ocation of cl arr%1 émt%}%r@%ggltééb %ﬁgg"é to tﬁﬁggﬁg@gﬁ% %@ggg 1tﬁfgﬂ)g P%tgge
transi stor ?té@ai[do&ﬁﬁhtlﬂﬁ 4B descri bes the an exenplary operation of the
enbodi nent illustrated in FIG 3B and shows the resulting VRST signal
during circuit operation. At tinme tO row select signal SEL is applied to
the pixel 300 Stheingdgerheray ofellaihd03 ivwheelrestiddircRrsommigeal RS is pul sed
and charging signal SLICE EN BAR is deasserted at tinme tl. Since the signal
CL is pulsed, node Dis connected with the Vaapi x through Vaapi x enabl e
transi stor 360 atadtbiagetcapecitddt tinme tla, charging signal SLICE EN BAR is
asserted and the Vslice | ocal node D and drain node of clip transistor 310
are both disconnected from Vaapi x, so that the Vslice_local voltage
decreases with t liditshiegsistaader selegttyeln courging saig storage icapagitoz10.  Waen

Vpi xout node Bvol tage decreases foll ow ng decrease of the Vslice_| ocal

vol tage and reaches VRST, the clip circuit 30Q hecones  inactive. Wen

Vpi xout will be @lﬁ?%b%‘éfltéh fﬁ?}ﬁﬁ?d{"ﬁ@' eI said hirgliransister fpsaid sfgpgeor 310
i's effectivelﬁ\% ijt;off and the voltage at Vslice_local is set at
VRST+VTMSL. “APEBt°Tt he Vslice local is sufficiently stable, clanp swtch 320
opens at tinme t2 and the VRST+VT-MSLis stored at the Vslicejocal node D.

of 1 al time t 2 COEnabranrEsh BT bl B he GHR ot B et PPt " <
h df | : ' : 3V ' Lp.l .
The Vi xout hate Taic the VREFUEa Pl bBing Mito i sfle kel -

Vslice _local (rst) -V7 MSL = VRST +Vt MSL - (VCL - VSLICE _ R) - V MSL
=VRST - (VCL - Valdetbnd sWitch@8fdvoiditt b BEroélin\Bkrd R flon 9RileGRIM Eicphges the
clip level. Also for the VSIG sanpling period, clip level Vclip(si can be
expressed asaphetdras thadenge egidati on and there is no contribution from
VT_MSL as well during the VRST sanpling period.[0042] Vclip(sig) = Vslice
_local(sig) - Vt MSL = VRST +VT_MsL - (VCL - VSLICE _S) - VI_MsL =VRST -
(VCL - VSLICE _ 8)syitdwble oltagaagly forussvindhablypapslyihganeadditigmpl yolregdod
as expl ai ned above, the variation of the VI_MSL can be cancelled, which

i nproves t héo peidieapasiiee of the clip circuit. [0044] FIG 3C shows a third
enbodi nent of the invention. In conparison with the configuration of the
enbodi ment _shown in FIG 3B, a DC current switch 370 is introduced between
clip transPat or BIOCESHBS\RYE BN COMPABITE:n clip circuit 300". Second switch
370 is kept open when the drain voltage of clip transistor 310 is driven to
Vaapi x, so that no DC current flows during the charge up period of nenory
capaci tor 330. [ GRISFEFEPE descri bes the an exenpl ary operation of the
enbodi nent

an imager array electronically coupled to said processor, said imager array
comprising a plurality ‘of imager circuits, at least one imager circuit of said

plurality comprising:
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illustrated in FIG 3C. The operation is the sane as that described in FIG
4B, wth an additional signal SLICE EN2 that controls DC current swtch
370. SLI GEoBM/i3ss3asserted at tine tla at the sane ti nmePBIIUSENEMBAR i s
asserted, and SLICE EN2 is deasserted at tine t7 when SLICE EN BAR in
reasserted. This causes the voltage at node Bto stay at VRST fromtime tl
totine tla to avoid affecting the sanpled reset voltage. [0046] Each

i mger may al so @9i>&aﬂ&@un%1%dtbralﬁﬂeladdtwttliﬁé;a&ﬁl part of a processing system
Clip circuit 300 and gl obal multiplexer circuit 350 woul d be connected to
each imager in the array at node B, which functions as a colum Iine.
[0047] In FIG 5a cirbeit EMIBceivhgeand 6rirg opaehteasdt byltagetmbr sid pixadwnt 530,
whi ch control s address decoders 515, 525 for selecting the appropriate row
and col um sdidgixdlautpukihe arddansingsairsvorech pizel teséB3dltlgemseopanavieter he
row and colum drivercircuitry 510, 520 so that they apply driving voltages
to the drive tardrdiastesetsvalfageteve enseid dutpw ledneomannet wiheeh npfdailsi p
circuit 300 is inplenmented in each colum. The pixel output signals

typi cal |y iseitlgrixelgegdtwoltage ootsaid pixgl owipst lineaboyate prdetesminest age r egi on
after it is reset by the reset transistor and a pixel inmage signal VSIG
which is regdnigygmoYoltage. st or age region after photo-generated charges are
transferred to the region. The VRST and VSI G signals are sanpled by a

sanple and hold circuit, 535 and are, syhtracted by a di.fferential anplifier
540, to prifucdhg PIPFIsEigigM Q?ﬁlﬁgp%‘%R Créian foit Ffic CoBRPTIR

VSI G ts.th t . Light. imingi th ixels. Thi
di 1 er SPEESSTRY HOSCam ot f b, I e args TN el R erIes8, The
digiti zec{5 its)l(gexlﬁz}fi gnals are fed to an i nage processor 550 to forma digital

i mge ot e digitizing and i mage processing can be |ocated on or off
the imager chip. In sonme arrangenents the differential signal VRST - VSIG
can be a i fi i f [ I,GRa ' ) Mo

i orent 41 andf nofste BEAM oo ah IR BBt spiE ity Aidh PFp Res2
Procesyea rcﬁﬁﬁg?@rﬁgﬂforf &ntFat 'a‘%zo@ta%@%ﬁ@d%%&%u hittinegeneral |y
conpri ses central “processing unit (CPU) 605, such as a i croprocessor,
that communicates with an input/output (1/0O device 610 over a bus 615. The
syst em 60@B&| sThkpgbestethgadysteR ol 0RiEeB) thebdlfl sahhstifpiatied ik A cahoondigece
with any of the enbodi ments of the invention. |Inmager 500 al so communi cates
wi th tbfaGBldl @ayover bus 615. The processor-based system 600 al so includes
random access nenory (RAM 620, and can include renovabl e nenory 625, such
as flash rrem)r%, whi ch al so communicate with CPU 605 over the bus 615.

| mager 50B%ay The proedssingosyatemh o claimndds whereisiseld aigcuit Grtherdioghprsessi gnal
processor, or mcroprocessor, wth or without nmenory storage on a single

i nt egréﬁml’f@rf@lﬁtﬁﬂbgséﬁIalxéilfelséfr‘éfﬁtag@hi p than the processor. [0049]

Vari ous enbodi ments of the invention have been illustrated using a

phot odi ode, as &e charge conversion,deyvice, and in the nvf.lronrrent, of a
Four - transd&t o PEPCCSPNESHYSIATY o SISO SPHLEIGE Fik F9EaPTfes 2
R e R R R e

I I . AC I it t int.ended.that th t
nvent ronapual o BfderfiElhHR s Pelistt M el PR Bb R sfr N 58
nmbodi i £ [ f .t i ti d ibed inth
eroock TR} g 0, JREL b e SR SRy ont Lon =e deser e, tne
claims shoul d be considered part of the present invention. CLAIMS Wat is

cl ai med asmem@,ci)reeégsﬁ%dsjg@e&%f RlaPhes e?é(inls%fd B EuiP oA is@f: the United
States is: 1. An imager corprising: a pixel coupled to a prxel output |ine;
and a circuit for receiving and storing a pixel reset voltage from said

pi xel on said pi g@{oﬁgép@adﬂo@,e and for using said stored pixel reset

vol tage as a paraneter

a switch for selectively coupling said output line to said storage capacitor;
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to control a reset voltage level on said output line in a manner which

mai ntai ns said pixel reset voltage on said pixel output |Iine above a

pr edet er voedoan3ggsaum vol t age. 2. The i mager of cl ai m 1pCuhse@ecn2zai d
circuit further conprises a voltage supply portion for adding a voltage to
said stored reset voltage to produce a control signal. 3. The inmager of
claim1, wherein said circuit further conprises a voltage controlling
portion for cont ra%éﬁéi&g?fé’r%i&%&ﬂg.séﬁj&ﬁph?1i§l§“t9c ﬁlt'ttrBPtthel ﬂeQ&-vo‘itaigeTél?el'oﬁTPger
of claim 1, wherein said outpu ine ista colum Tine of a pixeP array. 5.
The i mager . £1: al . i L i i apRei tor
for storingq%gfgﬁ%?%%ﬁepggé?ig% tég%E&%gQ#EBL#aégﬁﬁdgggg %?ﬁ%fﬁo%herein
said circuit further conprises a voltage mai ntenance portion which adds a
voltage to said stQiRehdBsFbLYS §iaee foHsitdaBly %1@%9@&%&&1&{&%&55@1 ned
di fference between an established m ni mum reset adge level and sai
controll ed &g%gki&gbkﬁgg on said output line.7. The inmager of claiml
wherein said circuit conprises: a storage capacitor; a switch for
selectively coupling said output line to said storage capacitor; a

transi st or 4por Theasiorgsstag dyeinpoftcldinel, ohareit saddl stiighabRetolte@etsagecd evel
on said line, a gate of said transistor being coupled to said storage
capaci toompréged: a swit chabl e vol tage source for switchably applying an
additional voltage to said capacitor. 8. The inmager of claim?7, wherein
said sw tchable VOlt%%? source conprises: a plurality of voltage source
lines; and a swi tagplut ﬂygéh@@mgeeoynedu@shngfa sel ected vol tage source line
to said capacitor. 9. The imager of claim8 wherein said output line
further receives a pjxel output signal fromsaid pixel and wherein said
switch sel ecti veldpwiseipiasselechvelytcouplinggeselecird valfagrpsauree fise tg sridage

hi gher than sai d, predeterm ned m ni num voltage to said capacitor before
sai d out put PPR®Yecei ves said pixel output signal. 10. The imager of claim
7, wherein said transistor is coupled to a voltage supply |line and

| ecti vel I | i cat i . |t f id |y i 1 id
ut put 1 ndd1 n et SPu Py St Lttt st R therageves °°

| ai - . . . N . _ _ or £1r st
Crans! Simap Prafiple e Gonfbid RS Rerdh S AP Rur AR BLoafinbli Bes

Lot . . . . . 4 . . . :
Second raRs RN BVt B Sl leR LHERTTh AN ol s TRlcnBhd BORpRARTELRES 1! age
I evel epid@iphcltbfBefode %H%&@uﬁﬁﬁ@réc@%%isﬁ ix@?&ﬁ‘%u@@ a8d to said storage
capacitor; and a sw tchable Vvoltage source foor swtchably applying an

additional voltage to said capacitor. 12. The inmager of claiml1, wherein

sai d circuldd. cdmerpoesssing sydeRdd ARL], liareih daid Stankisbdisis Tbapledao a
sel ectively charging said storage capacitor; a first switch for selectively

coupl i vgltege dupplysling amhsélettively cosabld siplication oApaoitage froin seciihply
transi stor for biasing said output line to control the reset voltage |evel
on sai dirkjtasaideoyfpue live is aespansans veltage tebaig apapited t o sai d st-orage
capaci tor;

45.  The processing system of claim 35, wherein said circuit comprises:
a storage capacitor;
a first transistor for selectively charging said storage capacitor;

a switch for selectively coupling said first transistor to said storage

capacitor;
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a second switch for avoiding a surge in current flow while said storage
capacitor is charging; and a switchable voltage source for switchably

appl yi ng W0 20@dizgizonal vol tage to said capacitor. 13. APoEtusealend3deper ati ng
an imager conprising the steps of: receiving and storing a pixel reset
voltage froma pixel on an output line and for using said stored pixel
reset voltage as a paraneter to control a resetvoltage |evel on said output

[1ne 1na manner #BioRdRiitiseorbilshpisE oiBalnd f) bAGROPRe SR BIEL |

out put |ine above a predeterm ned m nifum voltage. e met

13, further leoalur sdiddinehg gateedt safd adsiv®rde 1

vol tage to produce a contr§I signal . 15. Tﬁ)eﬁ%%(ﬂ%geggogﬁgﬁs%&f%%%é?ﬁgﬁ
conprising tdigl step of controlling a voltage added to said output line. 16.
The nethod of claim 13, wherein said output line is a colum |ine of a

pi xel array. 17. The nethod of claim 13, further conprising the step of
storing said pi xel switeledble vbttagesanca faapeititiably applyilgannwidigshLdfvotiagem
13, further conprising the step of adding a voltage to said stored reset
vol t age suf ftocasheapasitoni ntain a predeterm ned di fference between an
established m nimnumreset voltage |evel and said controlled reset voltage
on said output line. 19. The nethod of claim 13, further conprising the
steps of : 48 ecthe/processingbysigmsef daioudpuvheteiresaid crcsitoromyeriseapaci t or ;

bi asing said output Iine to control the reset voltage level on said |line
with a transistor, a gate of, said transistor being coupled to said storage
capacitor; and svi YEFESIGAPaFERYi ng an additional voltage to said capacitor
with a switchable voltage source. 20. The nethod of claim 19, further
conprising the ste recei ving.a pixel. output .signal fromsaid pixel and
sel ectively coupl%iﬁ]‘gg?grapﬁlrsgqr f%?‘?lﬁﬁtqu)fl’ faa A dteiae81oBREE e hi gher than
said predeterm ned m ni num voltage to said capacitor before said output

| i ne receives said:hRi ' The (qet hod .of cl ai. 3, further
conpri sing the stag%l?t gﬁtcgg{ngﬁl?c\%%y %%%%%a@grat @?%*P%@E%% 3?}?&%91’8@“ th a
first transicgfjggifor',sel ectively coupling said first transistor to said
storage capacftor with a switch; biasing said output line to control the
reset voltage level with a second transistor, a gate of said transistor

bei ng coupl ed t 0 aSRi6n& HANBEEITRP BEish éaié'@ﬂltﬁﬂ&@ lﬁﬁéﬁféahtﬁpﬁhx 8t BBltag

additional voltage to said capacitor with a swtchabl e voltage sources’ 22.
The net hod dévatloaisaid Bnefaigater selnpansistod befie cupisd & éaié%'t&ﬁ%é ¥%e¥citor;
charging said storage capacitor with a first transistor; selectively
coupling said first transistor to said storage capacitor with a switch;

bi asi ng sai d out pusecondewiwhdonsavaillinge surgecin cotdragow ewdle said btodagecond
transistor, a gate of said transistor being coupled to said storage
capacitor; &Apadtmsiigchergingwnge in current flow a second switch while said
storage capacitor is charging; and sw tchably applying an additi onal

vol tage to said capacit wth a swtchable voltage source. 23. An inmger
array conprising ?a?%rqhagiq Y9ltagre somggrforswitdiably, applyingian addéidnmhyeltage

circuit of %g'sgldpcla%ga%lt('n{y conpri si ng:

47. A method of forming an imager pixel comprising the steps of:
forming a pixel coupled to a pixel output line; and

forming a circuit for receiving and storing a pixel reset voltage from said
pixel on said pixel output line and for using said stored pixel reset voltage as a

parameter to control a reset voltage level on said output line in a manner which

24



a pixel coupled to a pixel output line; and a circuit for receiving and
storing a pixel reset voltage fromsaid pixel on said pixel output lIine and
for usi ngwveane/s838ed pi xel reset voltage as a paranet ePCraseaatezaB7 a reset
vol tage | evel on said output line in a manner which mai ntains said pixel
reset voltage on said pixel output |ine above a predeterm ned m ni num

vol tage. 24. The imager array of claim 23, wherein said circuit further

conprises a I\ﬁgir{tgﬂﬁos%&ggiﬁél pég@{ 1(@]@&%&?%1}] gﬂq&iﬁ%lwﬁgﬁg@ag&esgi d stored

reset voltage to pr a con i'rager array of claim
23, wherein saigdithdifsd nibihiRetosarPri ses a vol tage controlling portion
for control I?%g a vol tage ggged (t)o aid output line. 26. The inmger array
of claim 23, wherein said output line is a colum |line of a pixel array.

27. The inmeger @hé avetRbd o alaihay, wMARKiRIsRIBRES of k6 h%aféif&ﬁ@fur&%p” ses a
capacitor for storing said pixel reset voltage. 28. The imager array of

cl ai m 2éhmphissssiopmiag 8 voltagelblipplyrfdieibnForRAdDSS Polvatd dARidBoRé B RARRE e
portion which adds a voltage to Said stored reset voltage sufficient to
mai nt ai voleagertegebduoe aedndof figngince bet ween an establ i shed m ni mum reset
voltage | evel and said controlled reset voltage on said output |ine. 29.
The imager array of claim23, wherein said circuit conprises: a storage
capaci t or ; &#9swi Thtinfathod ef elain &} whereiplshitpstepiofl fautipgta ditauét fuatisai d
storage capacitor; a transistor for biasing said output |line to control the
reset \asimpijees fevminga voliage comeollinggairtonfosainiralling si wiltageheided tosaid ed
to said storage capacitor; and a switchable voltage source for sw tchably
appl yi riRPtRHLEAGI ti onal voltage to said capacitor. 30. The inager array of
claim 29, wherein said switchable voltage source conprises: a plurality of

vol tage souyrce lines;. and switch for selectively coupling a sel ected
vol t age sotf’ce ﬂ“ﬁg‘e(ﬂfbogﬁf @aH&ﬁQCWIhSFe.mﬁl.dSFﬁBO frigangdhe gipceit ferthem 30,

wherein said o ut line further receives i xel ~oytput signal from said
pi xel aci?anﬂﬂ%e?sgtpﬁm% 5‘3@\}&“#3“ $ 8T FOln ﬁBEBFéé’l@Li@FWt vol tage line
having a first voltage higher than said predeterm ned m ni num vol tage to

v | | . . ned m ni num ge to

EE e i R A Y e R e S A

vol't agR.onpilas iRl das it ivabYnE 001 Bhal ABRIYgd.on of a vol tage from
I ai t put 0

sai d suppl ine to ou Ine®in response [tage on said
capacitor. 33. The imager array of claim 23, wherein said circuit

conpri ses: 52, stDh@gRtkdPa£thRh 47awhefsh s&irdad%g[b of Eﬁrﬂmg_tﬁékﬁ%‘é e har gi ng
sai d storage capacitor; a switch for selectively couplFing sal Irst

transi sdoaiprisessaidirgf valege aR@tlchdfccBpSeANChicharRisH ltdd tohfBsgesal d.
output line to control the reset voltage |level on said line, a gate of said
t ransi seset vdiagg saffigiteidtotmainsditl aSpredagemiaghdiffaencalbstnies int GhaiHsBed

vol tage source for switchably applying an additional voltage to said

capaci tromingun rdyet viohlageteval rag saitl aindialiedIesatheliizn opaiatt outmitiline.
conprises: a storage capacitor; a first transistor for selectively charging

sai d stora%e calpaci tor; )
3. The method of claim 47, wherein said step of forming the circuit further

comprises:
forming a storage capacitor;
forming a switch for selectively coupling said output line to said storage -
capacitor;
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a first switch for selectively coupling said first transistor to said
storage capacitor; a second transistor for biasing said output line to
control twe 2n@&sB8s380l tage | evel on said |ine, a gate of peaiu$2t06m2EIBBt Or

bei ng coupled to said storage capacitor; a second switch for avoiding a
surge in current flow while said storage capacitor is charging; and a

sw tchabl e vol tage source for switchably applying an additional voltage to
sai d capaci tor. Formin£b RBIAKS KIS COTRI U B RIRFGHREet mféﬁgn

i mger array electronically coupled to Said processor, said | mager array
conpri si ng alepblipsdill YineQh ghteeehaid trbfisisior bedlg J:(_ﬁgﬁéd 26 8aild R e‘%hgﬁéi‘c&r; of
said plurality conprising:a pixel coupled to a piXel output line;, and a
circuit for geteiving and storing a pixel reset voltage fromsaid pixel on
said pixel output line and for using said stored pixel reset voltage as a
paranmeter to control a reset voltage level on said output line in a manner
whi ch mai nt ai ns sfeirthipg A sivitchable wodtagageute foaswifehxlely aplpitly dr additibaye a
predet erm ned m ni num vol tage. 36. The processing system of claim 35,

wher ei n sai dvdtageubtsaiducapaeitoconpri ses a vol tage supply portion for adding
a voltage to said stored reset voltage to produce a control signal. 37. The
processi ng systemof claim35, wherein said circuit further conprises a
vol t age cotdr ol Thevgetlaed phelaim S3cwireraih Isaishstap wb fermgimgalid ewitcbaklei vbliageput
line. 38. The processing systemof claim35, wherein said output lineis a
col umm 30UAEe eAMBIIBESel array. 39. The processing system of clai m 35,
wherein said circuit further conprises a capacitor for storing said pixel
reset voltage. 40. The processing systemof ¢laim 35, wherein said circuit
further conprisesCHEVS gé’g‘é"ﬁ%ﬁfﬂ?@%@ﬁ?&%?? e RRfch adds a voltage to
said stored reset voltage sufficient to naintain a predeterm ned difference
bet ween an established m ni. reset.voltage.l evel. and sajd contrall ed
reset voltage on flgginbn%ﬁts%’ %lepf”ﬁ%ée%i‘@?ﬁ'ﬁ% &8§§]ieﬁ%%s‘§f§{a§ﬁ158ﬁr@q§?%035,
wherei n sai d gk el k. conprises: a storage capacitor; a swtch for

sel ectively coupling said output line to said storage capacitor;a
transistor for biasing said output line to control the reset voltage |evel

on said |img, argahRIMd sfdidich5aNwhetdh shel (?\%tpﬁgymﬁ%gﬁgcg&eﬂa@oqegéi% ggﬁxel

capacitor; and a sw tchable voltage source y applyrng

addi t i anapuvsighabfotrDs3dipike ARAGKh&Vein dAd sTIEHPE968HEH BIsQUSH | m
41, wher e?n sgihd S\(I)\Ii tchagl@é vol tageeg(l)ur ceS conprises: a %I ur ﬁg&gfﬁleaal

vol t agdirsbuslesgd fimekaviagd firss wbkede highes ehacidid ¢rydeetnlddmmamisalact ed
vol tage source line to said capacitor. 43. The processing systemof claim

42, wherddiagesaisdidowtppaitot beferd suit benpuekted veeives Bhixepixeldwpiut siggaal from
said pixel and wherein said switch selectively couples a first voltage |ine
having a first voltage higher than said predetermnm ned m ni mumvoltage to
sai d capacPfor Bﬁmegl%hpgd@imﬁalwmr@ns@deite}egf faimingitke kransispurtfusihgnal .
44. The progessing, systemof claim4l, wherein said transistor is coupled
to a vECHYysesdppning 5@ tranaisien tochs cpatpled tme veltagapwpplydirieamdfo a vol t age

from sai augl Icy line t? said output line in response to vaoltage on said
capaci tS5{ECtiv '?z ontrol application of a voltage from said supply line to said output line in

response to voltage on said capacitor.

57.  The method of claim 47, wherein said step of forming the circuit further

comprises:
forming a storage capacitor;

forming a first transistor for selectively charging said storage capacitor;
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45. The processing systemof claim 35, wherein said circuit conprises: a
storage capacitor; a first transistor for selectively charging said storage
capaci t orwoaoeni3gssh for sel ectively coupling said first pcramssestess3t o said
storage capacitor;a second transistor for biasing said output line to
control the reset voltage level on said line, a gate of said transistor
being coupled to said storage capacitor; and a sw tchable voltage source
for sw tchably apf?)'r%{iﬂg a%@vig%dfo\%\h&@@ﬂivé{ lcﬁg'pﬁné gai%itaﬁrgt GaRSEId Qb saftf:  The
processi ng system of cfai m 35, erein Sard cIYcuit CONMprises: a storage
capaci tor; aStFifd;%tca Lafsh stor for selectively charging said storage
capacitor; a first swtch for selectively coupling said first transistor to
said storage capacitor; a second transistor for biasing said output line to

control the resetfotglih@a@et@V®lrafBis&Rif6r biagﬁg Rid 6&%&‘:1&%3@0(1:0}1'&%!1‘ airalr
bei ng coupled to said Storage capacitor; a second swtch for avoiding a

surge in curyeibdgefleost whidi lisaj 8l gatesfagr] GaANEIdr PeiScsilifibd td9aidanErage

swi t chabl e vol tage source for swtchably applying an additional voltage to
sai d capaci t@pac#dr; aAdmet hod of form ng an inmager pixel conprising the
steps of: formng a pixel coupled to a pixel output line; and form ng a
circuit for receiving and storing a pixel reset voltage fromsaid pixel on
sai d pixel out putfdrimeg aswifdwablesvaltpgeaiodrc for edifwhably apgdepingval hddieional a
paranmeter to control a reset voltage |level on said output line in a manner
whi chnai nt ai veltagei to spidedpacidest vol t age on said pixel output |ine above a
predeterm ned m ni mrum vol tage. 48. The nmethod of claim47, wherein said
step of forming a circuit further conprises form ng a voltage supply
portion forP8addfhgmethed ohgeimdt’s wihereinspichsteposformingthe crsupdorther a
control signal. 49. The nethod of claim47, wherein said step of formng a
ci rcui t“FUPTHEF conprises forming a voltage controlling portion for
controlling a voltage added to said output |line. 50. The nmethod of claim
47, wherein said step of ;orm’n the circuit further conprises formng said
output line as a ¢ 48 q{gg&cgﬁa%ﬁo}g@l array. 51. The nethod of claim 47,
wherein said step of forming the circuit further conprises formng a
capacitor for staf.i i i . . T thod of c¢claim47,
Whorein said st enosrerg s ERs o RS el BBE ch G P B RS e ®

vol t age mai ntenance portion which adds a voltage to said stored reset

vol t age suffici enfyr i e glg,l’t%q] b f :
established mni %mﬁ%%gtfﬁﬁﬁvﬁégieﬂ{rgg%}ﬁgn salID glh%osﬁﬁgﬁ%é%g%ﬁ%\% Ct{ age
on said out pgﬂbrdgiertapa&’ﬁorﬁhe met hod of claim47, wherein said step of
formng the circuit further conprises: formng a storage capacitor; formng
a switch for selectively coupling said output line to said storage
capaci t or; f or m ndoamtingasesiral trinsistoir doi bigsisigi sdidutipiit linete doatodAtredt a
reset voltage level on said line, a gate of said transistor being coupled
to said storeytagedpediarosaid dind, 4 gateiofgail sansistoabeing/aitded ts saideeorage
sw tchably applying an additional voltage to said capacitor.

capacitor;

forming a second switch for avoiding a surge in current flow while said

storage capacitor is charging; and

forming a switchable voltage source for switchably applying an additional

voltage to said capacitor.
59. Animager comprising:

a pixel for supplying a pixel reset voltage; and
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54. The nethod of claim53, wherein said step of formng the switchable

vol tage source conprises: formng a plurality of voltage source |lines; and
form ng avewndetssier sel ectively coupling a sel ected volPtags2ee0e3#87 |1 i ne to
said capacitor. 55. The nethod of claimb54, wherein said output line is
formed to receive a pixel output signal fromsaid pixel and wherein said
switch is forned to selectively couple a first voltage |ine having a first

vol tage higher ¢ hag o fr BGHRIELILAGDHITBITONALE BHG o OpRRIEEARACI { O

before said output Tine receives pi xel output’ signal" e met hod
of clai m 53, .Wne{:itH ssidi foAltBR ixtapfe%bpﬁoﬁz&gé‘&élfb%esdrpﬂieflkﬁéﬂﬁc}ﬂ%%' ses

formng said transistor to be coupled to a tage supply line and to

sel ectivel y andrfh vilRiRh istatd & Adménal Qoliage theR M Gadds 6 pRlidtaih Re to said
output line in response to voltage on said capacitor. 57. The method of
clai m 47, whiffeiohtiddhbovd £prédeté@iiietddnirigieh Kolthge finttil Aebugamfisairs:
formng a storage capacitor; formng a first transistor for selectively
char gi ng saipixeltiorageowapaci tor;formng a switch for selectively coupling
said first transistor to said storage capacitor; formng a second

transi stor for biasing said output line to control a reset voltage |evel on
sai d |ine, 66. gaA enathodaif dperatirg &t onageicognpuisipged to sai d storage
capacitor; and formng a switchable voltage source for swtchably applying
an additional voltage to said capacitor. 58. The nethod of claim 47,

wherei n said stepuppbliibg i pigelieeetcialiagetatidir t her conprises: forming a
storage capacitor; formng a first transistor for selectively charging said
storage capacitor; formng a first switch for, selectively coupling, said
first transistor memé%ﬁvag%@r%@l regplaealiage anddpiedigng igdesprnsertasaicst or f or
bi asi ng said output, l.ine to control reset vqltage. level on said |line, a
Gate of sal dOTIREAGRISH TS AR A W 4Es Cuhd ot Bist AR Rr ety Shifhg
second switch for, avoi di surge i.n current f.l ow whi. sai t or age
capacitor | Suteaigt gl d bl iR enin A et it abpdf 8

swi tchably i.ng. 1] val t ' iptor. 59. An imager
conprising:%QB%%%g%nﬁg%ﬁgﬁ%%?ﬁﬁﬁguggﬁﬁﬁg%nfgg§?{%8%?%3%?'anda circuit for
nonitoring said pixel reset voltage and for producing in response to said
nonitored pixel reset voltage a voltage on the line which has a waveform
whi ch starts at a nom nal voltage, then increases to maintain a
differential above a predeterm ned m ni numvoltage until an output of said
pi xel is read out. 60. A nethod of operating an inager conpri sing:
supplying a pixel reset voltage; and nonitoring said pixel reset voltage
and producing in response to said nonitored pixel reset voltage a voltage
on the line which has a waveform which starts at a nom nal voltage, then

increases to maintain a differential above a predeterm ned m ni mum vol t age
until an output is read out.
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