COVPOUNDS COWVPRI SI NG LI NKED HETEROARYL MJ ETI ES AND
THEI R USE AS NOVEL UVMAM FLAVORMODI FI ERS, TASTANTS AND
WOABKBSENMHANCERS FOR COVESTI BLE COVPCSI TI ONS  PCT/US2006/003969
RELATEDAPPLI CATI ONS Thi s application clains the
priority of U S. provisional patent application seria
nunber 60/ 650,029 filed on February 4, 2005, the
entire disclosure of which is hereby incorporated
her ei n bMICRQELETRE@NIG ,IMAGINGI UNITSAND. THEHRD OF
THE | NVENTI ON TREETHOEROF MAROFACTURIRGES to the
di scovery of flavor or taste nodifiers, such as a
flavoring or flavoring agents and flavor or taste
enhancers, nore particularly, savory ("umam ") taste
nodi fiers, savory flavoring agents and savory flavor
enhancers, for foods, beverages, and other conestible
conposi tions. BACKGROUND OF THE | NVENTI ON For
centuries, various natural and unnatural conpositions
TECH"AWLOF Eldhpounds have been added to foods, beverages,
and/ or conestible (edible) conpositions to inprove
t hei I : : :
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perceptlon. Particularly, two different famlies of G
protein coupled receptors believed to be involved in
taste perception, T2Rs and Tl Rs, have been identifi ed.
{See, e.g., Nelson, et al, Cell (2001) 106(3):381-390;
Adler, et al, Cell (2000) 100(6):693-702;

Chandr ashekar, et al, Cell (2000) 100:703-71 1;

Mat sunarni, et al, Number (2000) 404:601-604; Li, et
al, Proc. Natl Acad. Sd. USA (2002) 99: 4962- 4966;
antnayeur et aI, Nat ur e hbur030|ence (2001)
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In related enbodi nents of the conpounds of Fornmul a

(I'), hAr2 can be an optionally substituted aryl
woadieniaé249such as a phenyl radical. Additional PCT/US2006/003969

enbodi nents of the inventiodls related to the conmpounds

of Formula (1) provide for nodified conestible

products or conpositions conprising one or nore of the

compounds of Fornula (I) or its various subgeneric or

pre] B 508 5Bl AP e, BFAIPRILE, B2 e v came 0

has a el 3 Giddeals, 34 prdletting. frﬁﬂrthemplaQ iamdf airédess 36 defined by the

vase T PO e 105 ALl BB S0P ENATI b o rocese

36 andCiHRhE8 it 8he Bas@B2! el cii @afRABBfURhEr IPERAES tan @fa)D@Etermlnals
or nore precursors thereof, and b) at |east a savor

18 on 4n ijerforraseiacarol e hasriRe @ agayobgentagtied Qﬁp%u%emal surface of
V. a | |

e ool 470010 O ReL HEEE2 Wi SRt chiciipas 1o

correspominy extetrial contagss Rhddhentideminals $@ laee poditibnednbedreamtne die 10

and ths, SRR B4 55 B BP0 201 rp B, oypleP e, EFiepls 18 to

corresgsoHaRigd E)Mﬂi‘—batﬂ@dﬁ%'tﬁe%lm@ ther eto, wherein each R20
radi cal is independently sel ected fronmhydroxyl, NH2,

[0005]N02 Tr%',umaQ'&B 'ien%bph(z%&deeaé QAGAIityosf Pixels Gt Osdnhasure the
dical; 1T7) hArl is an optionally substituted five ar
mtensﬁsnof thbﬁbéefb(grﬂ%@i ardiys lighti [Beoayse each wixal sgneeoaMly & gngle color,
the oth‘tarl{gfoe&ﬂ QiBeb&? PRL G AERE RS | the heX¥@eMents of adjacent
S0 or “Gnay at SR oge mhereln any remai ni ng nenbers
plxels ofThubeth pramroenataocuracmg: & dhe nchipeMetlmel gaphiredtigwge. The

inaccuRRE: a8, $SRPAAID PRPlagiat,afy gt Fions i fiF difag)and when a

single %or ﬁénﬂ&eﬂﬁﬁg@ﬂ o @ctlmdj@bt%ftﬂﬁﬁtrhwlﬁlehﬂfél@d Tfort@dUce |nterpolat|on
ydrogen, oxy ydroxyl, NH2, SH, hal oge

some @QC@IT“@Id@éiWPé "ﬂ%\'é‘ii% &POtoré;rﬂf athenacfupings épefgr movmg t?‘e imaging unit

5 to mla&é%%@%gerQ&élMtlér?lo?ﬂfeegaﬁ 2:%5) W&’gﬁé&e“ffhe a8 40 %hlfﬂthe imaging
ani ¢ radica I s” hydrogen, hydr oxe/ NH

unit 5 ,soNd&t GH;h 8@eH,is m(xgpgenl-btg ||gh§|a§ggeyer rloga’q;;nm or example, the

3855y 5, i L BT B SR ahB cac o o

red, gre8e, dndbluediiksins abtameahfbr atach grvsdl Icmaﬂaonlo*ighmmag@eensor 12. The
atom and wherein the remainin

measuRRTEMSAyhe AltiRserlRAeIRg Béﬂﬂﬂé%gP‘gF Brtan 8t iPPHinigap agoritm to

lould® WBcdior & thdNdcasionwher ei n each R30 is independently
calcu sel ec%eg ?rom hydrogen, hydroxyl, NH , NO2, SH, SQO3H,

[0006]P( O é)%bpfob@ﬂ1 ﬁ%ﬂveﬁ’ﬁorﬁl ﬁ:ﬂa&ﬂ? %rsgéﬁl'bﬁeé afinakhe 86¥lbination of
s 1n e endent | ga selec from hydrogen, or
the |mag|ﬁg lmlbag@racmatw| had a relatively dakgs: iogﬁgnrﬁca@@ppmp@s a sngnlﬁcant

amou B8 e 15 S S, M AR 1P imaging

assemBBPAUAEIref i tieslidadd arearuf thé eictuatcre 10 andrifitehbaize 82 of the chip
nmodul ating the, avory taStt%QOf cone

carriercafp YA m'g andiapies, Dafethey pugarueren ¥ihq {mRege unit 5
&t Eotiehtion A Nmain assembhes can be
Accorcﬁﬁélg‘uf?@ beI ovn\?é?léﬁiprmgr eini)n |sm}&!ﬁe g|1nt g
I|m|t|ng&qbqrsdnethetdaslgrband tarketaliligy @fagiglt@gamgras picture cell phones, or
19
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radical,ii) n" is zero, one, two, or three, and each R
i s independently selected fromthe group consisting of
hydroxy, SH, NH2, a hal ogen, or a Cl-C4 organic
radical, iii) Xis NH, O S, S(O, S or CH2, iv) Ar
is a phenyl, pyridyl, pyrazinyl, pyrimdinyl, furanyl,
t hi ofuranyl, pyrrolyl, benzofuranyl, benzothi ofuranyl,
or benzopyrrolyl ring v) hArl has the structure: (1)
X1is NH O or S (2) X2 is Nor CR6 wherein R6 is
hydrogen a hal ogen, or a Cl C4 orgam c rad| cal (3)
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organic radical, iii) Xis NH O S SO, S, or
CH2, iv) Ar is a phenyl, pyridyl, pyrazinyl,

woyoicrmsed4myl , furanyl, thiofuranyl, pyrrolyl, PCT/US2006/003969
benzof uranyl, benzot hi of uradyl, or benzopyrrolyl ring
v) hArl has the structure wherein R6 and R6 are
i ndependently sel ected from hydrogen, a hal ogen, or a
Cl-C4 organic radical, and vi) hAr2 is a pyridyl,
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The Iinked heteroaryl conpounds are also believed to
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accordingly are believed to be capabl e of inducing or
enhanci ng savory taste perception in humans. Many of
the heterocyclic conpounds of Fornmula (1) and/or its
vari ous subgenuses of heterocyclic conpounds, when
used together with MSG or al one, increase or nodul ate
a response in vitro, and savory taste perception in
humans at surprisingly |ow concentrations. hi sone
enbodi nents, the invention relates to novel conpounds,
flavoring agents, flavor enhancers, flavor nodifying
conmpounds, and/or conpositions containing the
compounds of Fornula (I), and its various subgenuses
and speC|es conpounds hi sone enbodlnents the
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A "savory flavor nodul ating anount” herein refers to

an anount of a conpound of Formula (1) that is
weubdsiosemmt to alter (either increase or decr eREENS2006/003969

savory taste in a conestibl€ or nedicinal product or

conposition, or a precursor thereof, sufficiently to

be perceived by a human subject. In many enbodi nents

of the invention, at |east about 0.001 ppn1of t he
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order to econonmically provide a desirable degree of
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about 10 ppm Alternative ranges of savory flavor
A. oOvsivledt | Ng anounts can be from about 0.01 ppmto about

30 ppm from about 0.05 ppmto about 15 ppm from
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not well tolerated by sone in, for exanple, conestible

products. In addition, this agonist effect also is

responsi ble for the synergistic savory taste effect,

whi ch occurs when a conpound of the invention is
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2-hertynyl, 3-heptynyl, 4- heptynyl, 5-heptynyl as

well as di- and tri-ynes of straight and branched
woheierse24mc| udi ng ene-ynes. The terns "substit BCEMS2006/003969

al kyl ;" "substituted al keny$," "substituted al kynyl,

and "substituted al kyl ene” denote that the al kyl,

al kenyl, or al kynyl groups or radicals as described
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compaReB i hapI s AEATSR P e SREBPY /& SHthdBk Rentp eghave other
embodrr‘n@ﬁts \E{fﬁgghﬁépé’lf clemiRatd sul@ithitlskoanl offriidIsnichtd HEscribed below
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isonmerismis not critical, and all geonetrical isomers

for a given substituted doubl e bond can be i ncl uded.

Exanpl es of substituted al kynyl groups include

rhenyl acetyl en-1-yl, |-phenyl-2-propyn-I-yl and the

| i ke. Hal oal kyls are substituted al kyl groups or

resi dues wherein one or nore hydrogens of the

correspondi ng al kyl group have been replaced with a

hal ogen at om (fl uori ne, cnonne, brom ne, and iodne).

Preferred hal oal kyl s can have one to four carbon

atons Exanples of preferred haloalkyl ~groups i ncl ude
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nmet hoxy, ethoxy, isopropoxy, and trifluoronethoxy
groups. The term "cycl oal kyl ene" neans a cycl oal kyl
weaomaBé2aed above, where the cycl oal kyl radi caPCrAIS2006/003969
bonded at two positions conéecting together two
separate additional groups. Simlarly, the term
"substituted cycl oal kyl ene" neans a cycl oal kyl ene
mhere t he cycloalkyl radical is bonded at two
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chosen fromthe group consisting of phenyl, C6-C10
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car boxyl ate anion is the sodium cation. The conpounds
of the invention can al so exist as solvates and
woypdrcasesy Thus, these conpounds may crystalli PeTmiSRIV6/003969

for exanple, waters of hydr&tion, or one, a nunber of,

or any fraction thereof of nolecules of the nother
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trifluoronethyl, nethoxy, ethoxy, isopropoxy,
trifluoronethoxy, phenyl , phenoxyl, and pyridyl groups
or residues, and the like. Oganic residues can
conprise 1 to 18 carbon atons, 1 to 15, carbon atonms,
1 to 12 carbon atons, 1 to 8 carbon atons, or 1 to 4
carbon atons. By the term"effective anount” of a
conmpound as provided herein is nmeant a sufficient
anmount of the conpound to provide the desired
regulatlon of a deS|red functlon such ‘as gene
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viii) hAr2 is a five or six-nmenbered heteroaryl ring
having at |east two ring carbon atons and at | east one
WOI205/086240 0ogen at om and wherein therenai ni ng PETS2®6/003969
of the heteroaromatic ring @are independently sel ected

fromCR30, N, NR3 1, O and S, wherein each R30 is
i ndependently sel ected from hydrogen, a hal ogen, or a
Cl-C4 organic radical and each R3 1 is independently

o . . a
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heteroaryl rings, each aromatic ring optionally having
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optionally substituted nonocyclic or bicyclic

heteroaryl radical conprising one or two aromatic
woiogdse2agdependent |y sel ected from five or sixPaEmS206d03969

het eroaryl rings. Mnocyclil® heteroaryl Ar rings with

a six nmenbered ring include optionally substituted

pyridyl, pyrazinyl, or pyrimdinyl rings, which

include but are not |limted to the follow ng exenpl ary
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The hArl radical of the conpounds of Formula (I) and
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can be independently selected from hydroxy, fluoro,

chloro, NH, NHCH3 N(CHs)2, CO2CH3, SEt5SCH3, nethyl,
webtsloge24sopr opyl , trifluoromethyl, nmethoxy, PCT/US2006/003969

et hoxy, i sopropoxy, and tnrlioronmet hoxy groups. In sone

enbodi nents, each R30 is group is hydrogen. In the

hAr2 structures |isted above, R3 1 can be hydrogen or

a Cl-C4 alkyl radical, and in many enbodi nents, R30 is
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2 heteroaryl ring
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et hoxy, isopropoxy, and trifluoromethoxy group.

Anot her preferred subgenus of the conpounds of Fornula
woORkdocase4b he triazol e conmpounds of Fornul a (1 BpPCThsmew6/003969

bel ow. (1B) whereinl) n is 12zero, one, two, or three,

and each R20 is independently selected from hydroxy,

SH, NH2, a hal ogen, and a Cl-C4 radical selected from

an al kyl, al koxyl, al koxy-al kyl, hydroxyal kyl,
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Formula (I) described below can, either in their

specified formor as a conestibly acceptable salt, be
woaodiosedsi n an effective anobunt with a comest POTAIS2006/003969

product or precursor theredB by the processes and/or

met hods descri bed el sewhere herein, or by any such

ot her processes as woul d be apparent to those of

ordinary skill in preparing conmestible or nedicinal
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expressed in an HEK293-Gal 5 cell line by at |east

50% i.e. the conpound will have an EC50 ratio of at
woeaw0s@240, or preferably 3.0, 5.0, or 7.0. TheCasy®e/003969

identified assays are usefud in identifying the nost

potent of the conpounds of Fornmula (1) for savory

taste nodifier or enhancer properties, and the results

of such assays are believed to correlate well with
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above ATENGFAY. 3t T o R Al ekpy Aoy W Bpb At
animal s, pets and zoo aninmals. Those of ordinary skill
in the art of preparing and selling conestible
conpositions (i.e edible foods or beverages, or
precursors or flavor nodifiers thereof) are well aware
of a large variety of classes, subclasses and species
of the conestible conpositions, and utilize well-known
and recogni zed terns of art to refer to those
conesti bl e conpositions while endeavoring to prepare
and sell various of those conestible conpositions.
Such a list of terns of art is enunerated bel ow, and
it is specifically contenplated hereby that the
varlous subgenuses and speC|es of the conpounds of
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standard mlk formula, followon mlk fornula, toddler
mlk formula, hypoallergenic mlk fornula, prepared
woats/oBexad, dried baby food, other baby food, BOTEE®E6/003969
janms and preserves, honey, 18hocol ate spreads, nutbased
spreads, and yeast-based spreads. Preferably, the
conpounds of Fornula (1) can be used to nodify or
enhance the savory flavor of one or nore of the
fol |l ow ng sub-genuses of g i bl e conpositions:
confectioneries, bakery products, ice creans, dairy
products, savory snacks, snack bars, neal replacenent
W roducts, ready neals, soups, pastas, noodles, canned
© 48¥¥ds, frozen foods, dried foods, chilled foods, oils
and fats, baby foods, or spreads, or a mxture
thereof. In general an i ngestible conposition will be
dr odudeniordelectcanit ahaging usitf édrapedihg:anount of at | east
one §§n8§und mnéhln t he scope of Fornula (1) or its
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astants, especially MSG A broad range of
oncetle 53ging upk of ﬁ@'@ohﬂbam the inragingidie {urthec gsomipeises a first
sid | \' h n
& e Do R o) B0 T S B 98 P BSRe BRI e and wherein the
driving m@’@bﬁas|a1@Chadgz&¢Wéemllheabeutnd)S|die frthé Cimabmgtdlé(hri@lpﬂﬁle support
membe{,romabout 0.01 ppmto about 30 ppm from about 0.0
ppmto about 15 ppm from about 0.1 ppmto about 5
ppm or fromabout 0.1 ppmto about 3 ppm Exanples of
éoodﬁ_and bever ages wherei n conpounds according to the
-nvertieMagng BRIt ohelipdrwher@in he imeging dienkuythef comprises a first
i r t ed
side ha IR, et sear 3 58l FRE dposE g1 BT 6B on Brpturaity of encs
Frozen Food Category, t he Snack Food Category, and
seasoni ngs or seasoning bl ends. "Wt Soup Category”
means wet/liquid soups regardl ess of concentration or
container, including frozen Soups. For the purpose of
this definition soup(s) neans a food prepared from
nmeat, poultry, fish, vegetables, grains, fruit and
ot her ingredients, cooked in a liquid which may
i ncl ude visible pieces of sone or all of these
ingredients. It may be clear (as a broth) or thick (as
a chowder), snooth, pureed or chunky, ready-to-serve,
sen1condensed or condensed and may be served hot or

o " o



out many desired mani pul ati ons. These i ncl ude

reduction of carbonyl conpounds to their correspondi ng
waloewlvséx=y oxi dations, acylations, aromatic PCT/US2006/003969

substitutions, both electraghilic and nucl eophilic,

etherifications, esterification, saponification,

nitrations, hydrogenations, reductive animation and

the |ike. These mani pul ati ons are di scussed in

ot GOERE Sy SRS P ot

betwed ok, ofl‘élm eeds ahitheRmiagig die Baadratapsdt AHHbrC
Synt hesis, and in the various volunes and editions o

Met hoden der Organi schen Chemi e (Houben-Weyl), and the
lg. ke. THeNYnALARG Lt SELIBRES! W’x‘éréiﬁ ecﬂérc?rf\)ngg SmBEA TS b kst driving
materials conprising variously substit
membgg pasitiened t%selﬁ@tl\éﬂhem| theamdgugydhe ralcvrggsa(ﬂrd;teams in a focal plane,
hAr 2 an be fo

Where@b%dﬁ éggoﬁ R sc%oé’ﬂ&nﬁgén?ese(cﬂaéb hv'%ﬁ?mg%@g@"hed to the

|maglngad|ecami thel wmmrtaménﬁﬁrtarmlnﬁo@ﬁcme@vl@l sabttrvely ﬁﬁ‘v@&ﬁé @maging die
Ver.l a entire disclosures of

along me%omga?x'gé@ tl“%c‘JJ %'d&é%’v@n Mheteinethe first dsolsatrapsygyse to the
secondl @kierence in their entirieties for their teachings

regardi ng net hods for synthesizing organi c conpounds

and their precursors.The skilled artisan will also

Feadi i af. er eacti o
C7§Ir ri g egﬁﬁb\ﬁ\ﬁen 'of)fw &ncb?’?ﬂl\ I?e(§ ﬁ’%orfrﬁkaf&%e oqomprlses a base
and a pt\aod@rﬁ pojeating WEMGebaﬂee antifwmeréMth||mggm@mr{,thfurther ?%mprlses a
increasing the yie

S|ra eacti ons anpd/ or
Cmr%? Rt g'&%?ﬁsa&ﬂ'offf hosHeneikoyardhe ipage SANSAN | | zes
protecting groups to acconplish such increased vyields
or to_avoid the undesired reactions. These reactions
8 e f dhadmpgingranit oftclaim &mdeseid the suppard varhbenvedrhprises an array
S e | es of f .
of terrhiEie] SR WAL g dheafit, 80 giAer BAERARS EP R o wire-bonds
electrlc(allgmenactmg%hethtecnall’bontacts g tKe dieP® ¢dirddp@Abing terminals on the
su or?m SI s, 3r Ed., John Wley & Sons (1999). The
PP ng abbrevi ations used in the exanpl es and
el sewhere herein have the indicated neanings: CH3CN =
Acetonitrile CHO3 = Chloroform DI C =
R N - Dhe dvpeivgyynibebelain i weemirpthe image sensor comprises a plurality

: i Nels)V) e
of pixelt! GARIRE ol PESF MR RRL sciiving, AP aRTRrcggioured to
selecti\ﬂbﬁnovelth(e Inapingtdisy iretiierfogal iate). - 3- et hyl car bodi i mi de
hydr ochl ori de DCM = Di chl or onmet hane ESI M5 = el ectron
spray mass spectronetry E t3N = triethylam ne Et OAc =

¢(D hy|TI@§61thgﬁ1d5t\HT| of Eldiwl 1%58%% tﬁ%ﬁo&q member_ comprises a

N-(9-f1 uorenyl nmet hoxf\;car bonyl - [oric d
supporfaybsirateswitiura leell HUEfﬁrmm_alSl—baﬂ\doﬂyWahiw Dbmdt@fnal contacts

ol e e BTSSP b R Ftecton

coupledital comedniditee®arnal pbrtagts on theimaging dienper at ur eSPCS
= solid phase organic synthesis THF = tetrahydrofuran
TLC = thin layer chronmatography Al kyl group

@pbr E'Ph@'imﬁdjiﬁg WlFOﬂ@lbWH Flirtirered nférlé?n%’% ?e)@lﬂgrfﬁémber between
Py

prop i-Pr ="1sopro n-Bu = nor

the 'ma%&a&@ﬁndtthg@umo@membyr butyl s-Bu = secondary but yl
n-Pen = normal pentyl i-Pen = isopentyl n-Hex = nornal
hexyl i-Hex = isohexyl Polyner supported reagent
abbrevi ati ons PS-Trisam ne = Tris-(2-am noethyl)am ne
pol ystyrene PS-NCO = net hyl i socyanat e pol ystyrene
PS- TsSNHNH = t ol uensul f onyl hydrazone pol ystyrene
Exanpl e Procedures for Making the Heteroaryl Conpounds
of Formula (1) Schene |IA - Methods for Preparing
3,5-Disubstituted 1J3-1,2,4-triazoles O X Ar X
pyridine 3. ag. NaHCO3 As shown in Schene |A,
car boxyl [ c aC| d derlvatlves of the Ar rad| cal can be

R = i~EF~ A\

. T 1



Schene IE - Alternative Method for Preparing

2H1,2,4-triazol-3-amnes Ar-C(OR2)3 + H2NCN + Ac20 As
wehwwvse@ioscheme | E, |, 2,4-triazol -5-am noderi varivgeme/003969

(1) can be alternatively pri@pared by reacting

orthoester precursors of Ar with cyanoam ne and acetic

anhydri de to provide an N-cyanom date which is then

reacted with hydrazine to provide the

; reacted wth
:T ectr oﬁ-hérf)?’ég rgtplg‘é\@@ é@lggﬁ@f gﬁ'ﬂP%?'n?SeewK. R Husf mann
et ah suﬂ)poﬂ)rrgemﬁbehavuﬁ@anw@% of 1&hfindl821) . Schenme 2A
- Met hod of, Prepar,in CigoS di substi t ut ed
-1, 3?2-‘@?86%%@3@0'%@ BRSHRPPH Ma'ARER thenimaging die comprising an
1,3, 4- Oxaﬁhﬁéﬂs%ﬁsé“ar‘?qmeeﬁ‘at% eqRLftdohER jg}égﬁ@%ljdﬁ) the image

precursors acid Chlorides precur
hAr2. (Segemsot apgdcaapanslityeol extegnalagontadts dgatablyecoupled to the

ﬁlogldl gﬁbgl?ﬁ'rg %ﬂ):?'t’sﬂ%eoxaél aZ? h%%’”ﬁji Prep ‘r”larll'g’ of pixels

MN\- nOnH Adeﬁrhngvla focalpidremre 2B N-cyanom dat es (pr epar ed

o ouBaPleARY 1t MireBOME slerkicall s barhdding fhet Sigmgl contacts to
al kyl at edc@espanid rhPatd Uﬁ?tH‘é é’z{gijowhémﬁew%

[-1, 2, 4 oxadi azol - 5- am nes. @i R Husfrmann et al,

J. OAgpluralishef ggvinggmembegs eitaghad to damdmaging dievanddbe support
of Prepar [

1.1 2 4 ol')\(% Bé\-ll,zrgfl'op itﬁéli@gglﬂg die. Il’r]] tg%hfgﬁael Q&ne relative to the
hydr azi deSmemUmmbBrof Ar can be treated with

cyanogen brom de in EtOH to provide

1, 3, 4- oxadi zol yl am nes that can be converted to

SleSt Thet eebding aaM ©% dMinPX2d0ivhaRis Sth Gr"\hﬁt?trhém%‘é%)%omprise a
he compounds of Fornula (lI). See PCT P nt

pluralltpslp&pilq;gp,qgt\nq,@\@@g OEBeY™St o Marino et al ., page 14,
publ i shed Cctober 10, 2002. Schene 3A - Method of
Prepari ng
N43- dTbabh;magimlg amil pP,dlaitrhitadivharin &hamﬂnl\mg\&nsllmm icbmprise a

SRR R T TG R e —
a plurallﬁyletff é!&clréd@éﬂla&bbﬁéd @ dUrl@ébSﬁ‘dlhgZplézéé]éé!ﬁba@rﬂ}m%members and
Vivona et.al, Tetrahedron 53, 37

e'“”"ﬁ'éff@“ﬂ'?@ﬁ@)the alegisiedereuitan thedmeginardipar i ng
2,5-di substituted -1, 3, 4-t hi adi azol es Ol Lawesson's S
LNHV/ \ R2e. aT9FeAnt Ar HhAr2CR3R4C(O)H
B6OH Abesimaging anis oh eledm32 Wherein tthe atdnvmgommg comprise a first

oI B HIH Sl AR BB B S s i
focal phriedand @ éé&dﬁdtdﬁ\mﬁ(;p/ tHembstasositidhiedntor A& iVaIV fhove the lmagmg die

substi tut ed al dehydes by spont aneous cyclization. (See
along g Qgcoggcazgﬁérp]gh@vfpggl @{ang,hangj whepein theefirst 20is1is ransverse to the
secondt4kig- 4430) . Schene 4A- Making Conpounds of Fornula (1)

Conpri sing Am nopyridine, Pyrimdine and Pyrazine hArl

Ri ngs: Many substituted and unsubstituted brono-nitro

ridi such n _Sche 4A, are
B8 e T BE Anpdit it oE BT A2 nirlicr babthripiey A iexble, Biprager between
the imagthd aidsaveeite duppoft hembepse of ordinary skill in the
art. Reduction of the nitro groups of conpounds (4Al)
by various nethods, including treatnent with Snd 2,
can provide the am nopyridines (4A2). Alternatively,
many am no pyridines (4A2) are also comercially
avai | abl e. Bronopyridi nes such as (4A2), or (simlar
pyridines conprising triflate substituents) can be
used for palladium catal yzed Suzuki coupling with
aryl boronic acid precursors of the Ar ring of the
conpounds of Fornmula (1), to afford the
coupl ed-aromatic pyridine (4A4). The preparation of
the required aryl boronic acids and procedures for
Suzuki Cbupllng are mell knomn in the art, and are

o Y S 1 o o o



the optionally substituted (6A2a) or (6A2b) by

reacting wwth the corresponding primary al cohol (6Ala)
wono@mseo (6Al b) , see J . Med. Chem 2001, 44PpCT/US2006/003969

2707-2718 (J.-M Contreras)isc ene 6B: Preparation of

unsubstituted pyridazines: [(6A7b) X=NH)] As shown in

schenme 6B, unsubstituted pyridazi nes (6A6a) and (6A6b)

can be prepared starting fromthe synmetri cal

S A A, 445 38 MAGRITRIL Ao I oo o

first sidg f@umgktheamgbme@sonapd essavoadadidd bppdmsifwmedlr@t:slde and wherein

o a0 1,0 I Bl AL BB ILEELO58 K05 o i

die and GG supmorpmevisks. t he chl or opyri dazi nes (6A7a) and
(6A7b) that can be treated with the al cohol (6Ala) or
am ne (6Alb) to provide the correspondi ng pyri dazi nes

(MBI S ST 2 BB B gy omores

first sige hpying dhe irhege sensaer; b, Bcand mdezo;bmmt@?th@)ﬁrsiaend@,&and a plurallty of

oncs SRR LHTAARL A 3HeR S ARG of e crin

membatsiy mtta AR betvad &h eﬁ@bﬂﬁieuhfa@ihgedle@nd%g subgbﬁ member.
2004, 6, 23, 4223-4225. Schene 8 Met hod of Preparing

2,5-disubstituted-2 r-tetrazoles hAr2 - ci As shown in
gohem Bicrdeld zol e (8A3) can be

pr epar edlcfrr orr?ﬁj(?we ni t@whﬂ 8 E"‘?!’I"I@eact ing with

t ri nesdppeit mamber hﬁylr(gTa/BlaBB)andracbtand off projecting from the base;

t et r%#,ﬂg‘&ga&%{%@)ggg TBQ% 2 %fvf‘n&m?qxn%ale comprising an

tet razol dmiafeesarsbratam Gr&ééﬁatédﬁiircgiﬂrb aBI'yk?z‘J)lﬂilédi to the image
with the al kyl halides (8A4), see

Med. ChenfeNf8B4anga pits“e%tyle‘mxtenn?é'W@F%ﬁequ@rebdmﬂt@led to the
schenes d (-1g

soheres SpybacREler ot yndh 9508 BEblgf by o o
met hods faafinfrgka fecal ﬁlﬁ@@npounds of For mJI a (I)

di sc atents

o e e o P o A ol vl DBAGH o

by r@fﬁestemezsoélectnc resivingr preseberfpaditonetdbbétgethethe imaging die and
rel evant tﬁﬁm heti.c strat zg sz%ﬂnd experi nment al

met hods. "PRSURRCHo@EMAS lely moyg the imAginggdiezalang a first
it wiill hsisprhegséaltpharigngf ordinary skill in the

art that other synthetic strategies and/or

nodi 8 iSE§PNG riezseleqidc skivpgemember| pasitivnedobetwesn the imaging die

ot hots. <k T B ARG, S bR by the jittihg die alon o

chemni st riseepnd r&xIaJldlthg focatipi amat whleaéln the first taig. is Tha@sverse to the
skilled artisan is therefore thoroughly equipped to

prepare t 8°H§@égssary and/ or clai med conmpounds by the

nmet hods given the cited treatises and literature, and

this disclosure. The skilled artisan given the
PP+ er Ho@inaaging uniiof Clﬂ'@cﬂ%@ﬂf@"lc@mmlslngeqw pped to

pre ar. / or
L R T
Ex argpbesongi eleckrdyis aﬂ‘acl"sadatotthelgeaxmdeplead)elemMceirWMQ member; and

o OHAKEDL e on Spegticall Srliplia BHRL AR 5P o Blectrodes to

exenpl i f iceetespbrading ieRtrhficoBtaiooh & infsdiny it/ of the
Conpounds of the Invention Cell based technol ogi es and

assays, such as those disclosed in WO 02/ 064631, and
WO 03/001876, and U.S. Patent Publication US

2003- 0232407 Al were used both to initially screen a
wi de variety of classes of conpounds for agonist or
antagoni st activity for T1R1/ T1R3 "savory" taste
receptors, that had been expressed in appropriate cel
lines. Once initial "hits" were obtained for conpounds
screened mnth such ceII Ilnes the ‘sane assays and

o o ey e o S s




used in the dose-response anal ysis. Conpounds covered

in this docunent do not show any functional response
wohers/oge24mg un-i nduced umam cells in the FLI PRCa&S2006/003969

In sone aspects of the pres@nt invention, an EC50 of

| ower than about 10 mMis indicative of conpounds that

i nduce T1R1/T1R3 activity and is considered a savory

agoni st. Preferably a savory agonist will have EC50

lu of t ref.ar :

AP Vol e SRR L TrdR T SoRGEHE R oo o
first sidkChavig ﬂ“fﬁ\&néigdr’]l%nsbrmm d seddndDside rddpositd tie fitdt side, and wherein
the firsgggcgn ss{:@'ﬁjsgggﬁgg ,.e Fbﬁﬁ%ﬂ%&?éﬁéﬁéﬁé@%ﬁﬁe second side
of the iﬁ\fagﬁ@tdia%hu th88uppdterawatounds of the invention

enhance the savory flavorant (typically M5G already

in atest solution. A series of nmeasurenents of the

se L iS. S [ s . .

onetS RERSTOLTIEHE clflucf WrishHla 48 Thaghe e finer comerises a

first sidecdvinpthiecimantjet serpsoe,de secorichside apposite thef first sialed addtaeplurality of

compound of Forrmula (1), at the same tinme. In thi
ends eI PRBHREL. HiRy i, fikh SRR LS S BRgIN, e Trst and second
piezoe@kiicaivihg ' Meeids f bR ddadidd dbélwbeAMth&ek8pport member and
- presented, in duplicates, in the presence or absence
correspsmding endscofdtbadeagingtdidn of the test conpound. Typi cal

conmpound concentrations tested were 30 MM 10 mM 3

mM 1 nvM 0.3 MM 0.1 mMMand 0.03 mMM The rel ative

28f i chloy imbgingmituofddaiot 1Fahentia tifé supporé nemiemiyrtheecomprises

recept or s determ.ned by cal cul.ati t he magni_t ude . .
an array O esRINAS. 90 KBS E ShegiondtuaL IR, FAFRiRTe. Pluraity of wire-
bonds EMBREANEESNVRENE Sthenegdteatal ohddtd tb6 Eédradsponding terminals on the

corresponding to the EC5 of nonosodi um gl ut amat e, '
supporgigtesiined i n the absence of the test conpound,

di vided by the EC50 of nobnosodi um gl ut amat e,

determned in the presence of the test conpound.

gonpotne $maginghirtii ofgcl&6H0R, furthed compesingna flexibledmember between

._enhancers, Stated alternatively, "EC50 ratio" as
the 'm%'?ﬁaa&eﬁwen%@mg rE%rlng’ﬁT'at ed based on the fol | owi ng
definitions: EC50 Ratio v . MSG = EC50 (MSG)/EC50 ( MSG

+ [ Conpound] ) wherein "[conmpound]"” refers to the

2bnceAtmigraadectemic ieagiogrpoilrePraRrismdnul a (1) used to

elicj . or potentiate) the MSG dose

resp%%géf?&f?&é%obﬁ?’d be noted that the EC50 ratio o

measan émaging die péadhed hetamsupport bebsimte ciiverimaging die comprising

the compound itself. Preferred savory e e .
have a hiYhEeE® SRAEPL & '.nli‘?\%éezgt cie to%%%ﬁ@e%@rpi%%ﬂ the image
of the cosmReRdanses pllrakl esfabktgridecontidls rapierably coupled to the
experinments to nmeasure umam enhancenent are run, at

i .a .
concent r dpfegfated girewhpthendmage FRANSEr anEiupinge @ndijfality of pixels
about 10 : . or preferably at 1.0 nM
or 3.0 mﬁgﬂﬂﬁwﬁgaggégrlgﬁ%’gr{bgreater than 1 is

i ndi meths doro$electimipooningt thatimagingl dieds thie fnaahplanegs)ative to the
hTI R/ hTl R3 %ﬁéi iE and is a savory enhancer. More

pr ef er abl SHPR SQé?J%F? taste enhancer conpounds of
Formula (1) will have EC50 ratio values of at |east
1.2, 1.5, 2.0, 3.0, 4.0, 5.0, 8.0, or 10.0, or even

hi gher. I n one aspect, the extent of savory nodul ation
of a particular conpound is assessed based on its
effect on MSG activation of TIR1L/T1R3 in vitro. It is
anticipated that simlar assays can be designed using
ot her conpounds known to activate the T1Rl/ T1R3
receptor. Specific conpounds and generic classes of
conmpounds that been shown to nodul ate hTI R /hTlI R3
based on their EC50 ratios evaluated according to the
above fornula are identified in the detail ed
description of the invention, the exanples, and the
clainms. The procedures used for human taste testing of

o Y — o



expressed in an HEK293 cell line of 0.09 mM and when
present at 0.01 nM enhanced the effectiveness of
wounnmase4em gl utamate with an EC50 rati o of 4. BCT/US2006/003969
Exanpl e 3a: 5-(2,4 20
di met hyl phenyl )-2H-1,2,4-tri azol e-3(4H)-thi one: A
suspensi on of thiosem carbazide (800 ng, 8. .78 mmpl) in
9 nL of pyridine was added 2, 4- dinethylbenzoyl
or| tron
Pepc e, ity nit St SR 25 Wb aRe hBRet FTcreieafen Tnoving the

lmaglqgaulbmomMsa a Elurakty cﬂ\mzme&tcmb tioving )nli@rﬁber%fﬁtédh%ﬂ to the imaging
ter The white solid was then coll ected

d wth
die ang *ﬁ%rﬁ%%%f& F?tﬁiater The solid was suspended in 20
mL of 1M ag. NaHCOB The suspensi on was heated at
1800C for 1 h using m crowave synthesizer. Then the
Afxt urldewsaging ueit & q|ﬁjtn anavheieinhe aoeans drugealestivelysmoving the

e LB TB5  A, OH yFpe cin

along adirgfi axds mwimefopal\mlane @4\8% sedbna!lmi\mglmember posmoned to selectlvely

move 54 4356 SRSl s i oAk et e et s

transversertpltiee settsridgxid: (4- et hyl phenyl ) -2H 1, 2, 4-
triazol e-3(4H)-thi one (exanple 4a) and
2- (bronornet hyl ) pyri dnme hydrobrom de. Yield 71% 1HNWR

(2@00 E{ﬁéz"%ﬁ@zﬁ?ﬁ o% %%mlggé%ﬁ%rﬁ,{n g'?_el) mg‘algﬁ#% CE%S rgtrie}_bcomprlses a

first an!@bwlhlg tlze?mageeseosorpmmd dezdnl&Gide bpposiet thedirsiosidef ard wherein

ot oot F e 5% o 5 e ivgB B She el betcen

the setdrel gﬂé@tthe/m@ e dRPeadlippBHGuBtRaRt e W th an ECO
ratio of 4.4 l(\igle4a P !

5- (4- Et hyl phenyl) - 2H—I 2,4-triazol e-3(4H) -t hi one:

2©S$ﬁﬁ'ﬁgenzgﬁlg§bﬁﬂto“ Q@r I%é)rg@@gpfg%aﬁ@? gses?l%ther comprises a

first sige h@‘ﬂng zﬂh@rdagmsblyd;druaaecélnd ls)del dpdosite,the firdtastdd, -adadva blurallty of

Pr I
encts IR BRI L8, EE B LA, Sh bl oTaRELe S porton of e
meansof stleictival) endfdfing i dRXREtRhed)beti
magmgwﬁg?r ormme%, hyl ) r‘f’dﬁl di n?'ﬁ%/dr obrom de. Yi eg%ln 59%0flﬂllle ends of the

gae dravpuPp strafe.1. 98 (s, 3H), 2.28 (s, 3H),
4.37 (s, 2H), 6.76 (s, IH 7.3 (mIH, 7.45 (d, IH)),
7.75 (t, IH), 8.6 (s, IH. M5(MH 287). The conpound
Bad ETHe nfnaglr@cumvalflodmrm% avhereirl ‘{HeT*sLRSpdmanbstrate comprises an

ar SR, L EH R AR AV s e o
electrically mbnneamguﬂﬁi\egéﬂémﬁﬂbénféb{srbrﬁm&% todddrrespbnding- terminals on the

supporgxw@t% met hyl furan-2-yl)-2H1,2, 4-triazol e- 3(4H) -t hi
one: Prepared in a simlar manner to exanple | a using
4, 5-di net hyl f uran- 2- carboxylic acid (yi el d 259 .
BXanpTlee dnaging unit of claim 25, further comprising a flexible member between
. 2- - (4, 5: di et hyl f n-2-vn-1H1,2, 4-triazol -3-ylthi
the 'maé'fﬁéaﬁeﬁﬂ%ﬁﬁumoﬂé Slgﬁéﬁﬁtreed ina simlar manner to
exanpl e 1 using 5-(benzofuran-2-yl)-2H 1,2, 4-
triazol e-3(4H)-thi one (exanple 6a) and
2- (brormonet hyl ) pyri di ne hydrobrom de. Yield 59% 1H
NVR (500 MHz, CDCI3) : d 4.37 (s, 2H), 7.26-7.34 (m
5H), 7.4-7.42 (d,IH), 7.55- 7.57 (d, IH), 7.65-7.67
(d, ITH, 7.75 (t, IH, 8.62 (s, IH. M(MH 309). The
compound had EC50 for activation of a hTIR /hTI R3
umam receptor expressed in an HEK293 cell line of
2.58 mM and when present at 0.1 nmM enhanced the
ef fecti veness of nonosodi um gl utamate with an EC50
rati o of 2.88. Exanpl e 6a:
5- (benzofuran-2-yl)-2H1, 2, 4-tri azol e- 3(4H) - t hi one:
Pr epar ed |n a si m I ar rranner to exan‘pl e 3a using

Y ~ o -—~ A — 1 —



nmet hyl benzoate as a colorless viscous liquid (2.96 g,
92% that was used in the next step w thout further
wouoisfoseabi on. The ester (2.96 g, 16 nmol) wasPCUUSE06/003969
i nert atnosphere, dissolveadtin THF (100 nlL) and NWP (9
m.) and lron(ll1) acetyl acetonate (318 ng, 0.9 mmol)
was added giving a red solution. Then EtMyBr (7 m of
I M'solution in ether) was added dropw se under
vdor L . i d dark brown and
%n \%I g]lcztbél;ey Bglﬁéﬁg%? ﬁ???@é”%ln 15 nore mn. The
r eac i suppaetsneiinbat baviag th aetdye:rf taminalsenched upon t he
addi tion _of The cr r aduct
ot r DiBaSlhetle alffned e sulobi I BPEaTE agas Sle dtgorising an
washed wi trhaglf_@tﬁns@ﬂdatbﬁhfé@rat@dl@ﬂ:uﬁVébeﬂ%WoaﬁI@d to the image
evapor at ed he residue was ified on silica g
(30% Et m§¢ma,@@§)atgjugglltyeoﬁ\@p(hawal4contacts operably coupled to the

?gg%" W"ﬁﬁc%r]aﬁfﬁ@ﬂ‘gﬁﬁ ?Ze QEaﬁgl_DségsZ& ggxz é%?’g/%%él&Wof pixels

(s, 3H), aeﬂm(\gafgealplane% (d, IH)) Exanple 11

r2n §<t( ér g"“l?""ﬁl ‘ai-ml'f éo t ‘e I ﬁ@q..lly( g0 Ac?nﬁl? BV e exeSHhaP ontacts to
2- (br om”e‘bﬂ"‘%@qmlmgj‘eﬁﬁlr(aﬁan ﬂ‘ﬂa Sl]ppﬁ’mln)amber

| -ethyn I- lﬁ% QI\g@nzene and NaN3

(68 RFOYe <F'¥ StRpodt m%mgeh@eq! awalvela%qi evefr the image sensor;
COOpgrpllWah@ df%ﬁ’ei&)ecﬁﬂgdﬂi itBhed Meﬁﬁe%n the imaging die
sol ution) dded to the stlrred uspensi on

vial was Qéféltb%i ssipgort aembge foreseleativelyrmaviagdte imaging die in the
(M cr owav n Chem stry, Biotage from Upsal a

sweeden) gotcafglgég, ?@ér 5 mn. The m xture was then

di | unepluralith wvhtelecteoubst attaphediulot comrespotidingt pidzbelectric driving

Et CAc, vvashe W th | iumcitrate, 0.25 . HA
and bri neMeReLH 389&%03{4%%9 COPPP?%Fga?%H“%QfaE%f%E%‘H- .
The crude product vvas purified on silica gel (Eluent:

10% MeOH in DCM to give
B (4-TheTionaging mnit, Qz‘ dain i32zwhereiry tharisnaging pje ifdither comprises a

vt 483 5 QL 1 onf8) g o s ams e

at least. 8@ Qfsmelpf&zod%bt(lo/ldﬂvmwﬁémbeﬂ'dm attavhedrizbtwaen Hi®Becond side of
. for activation of receptor expressed in an
the imeiog i Bif I Fudbast MRS Exanpl 6 12
2-(2-(4-p-Tolvl-1H1,2,3-tr iazol-I-vnethvnpvridine
Prepared in a simlar nmanner to exanple 11 using

B4 2- Jhenbrading Hpifrofaslaien Beowbeeinihieimagisy dig furlger comprises a

first S| %%bw%.gg'ggé@@Q (sg]hz?ﬁbmmg sﬁj@@pé&sute?ﬁge:ﬁr% %a%a plurality of

ends éxiendiy, betwesn 7thé7fiksinangiHseconds8idéspanfdwhétdin o.l1dést one of the

piezodEtiC LY B 'BPMERE® FLASBROP Wb PbON AN oL i1 #Raging die and the
Suppoﬁehémbelne of 16.35 nmM Exanple 13
3-(2, 4-D net hyl phenyl) 6- (pyridm 2-vinmethvlthio)pvrida

zine To a mxture of 2-(brononethyl)pyridine

(;oj‘rhgmnngﬁégé&én )cg y"?i'l(s g;wh%regpgﬁ ptl%zoelectla%xdang members

comprisg@ag flfSthﬁemlec&nd@inmml membeEtpOsitioBedltyp sstextiaeifadove the imaging
0% and, the reaction . .
die aIFpg L oAP iNatA E9GAIENG BN B oI BISPRIEcHiR, driving member
crude m xture was dried down and purified on silica
gel ( Eluent: 5% MeOH in DCM to give 3-(2,4-D nethyl
rhenyl)-6-(pyridin-2- ylnethylthio) ryridazine (49 ny,
3599 as a white solid solid. 1H NWR (300 MHz, dMSO
dz.4y (s, t), 2. (s, 3ti), 4. y (s, 2H), 6.32-6.37 (m
2H), 6.45-6.52 (m 2H), 6.75-6.78 (d, IH), 6.84-6.87
(m 2H), 6.95-6.98 (t, IH), 7.67-7.68 (d,IH); M (MH
308). The conpound had EC50 for activation of unmam
receptor expressed in an HEK293 cell line of 1.5 nM
Exanpl e 13a:
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the m xture was stirred at 900C overni ght. The sol vent

was renoved under vacuum and the solid was dissol ved
wonodsio®¥a9 washed successively with ag. NaHCO BCams2006/003969

brine, dried over MgpSO4 fil2Rered and evaporated. The

resi due was purified on silica gel to give 5-(2, 4-

Di et hyl phenyl ) - N-(pyridi n-2-yl net hyl ) -1, 3, 4- oxadi azol

-2-amne (136 ng, 97% as awhite solid. 1HNVR (300

positonig o SAIGHAvpIY ROy Aung S aignd ' Jeond e il Tgoglplane, and
whereirf fRe 50 axi8 iPParkversd & the econdbakiblrH, 281). The

compound had EC50 for activation of umam receptor
expressed in an HEK293 cell line of 10.3 nM Exanple

| ) ' r between
967 s Frdb Tt R L2 itndk Copbshgeiefo@Thabe
the imabity) dié abg)the sugpgrtdienbere (12 nlL) was added cyanic
brom de (1.28 g, 12.2 nmmol) followed by a solution
O NaHCGB (1.02 g , 12.2 mmol) in water (12 nL). The

SESUl TR ImAGiNG Winft oFedtaifi B2 WtérdinitABNiréborids cdi@rise a plurality of
solution was concentrated to V2 vol une on vacuum an

first wirgrhandsdang whergindhe imaging unitfHEhereMPrisRs 2 Bluralitygs Second wire-

[
bonds ERpEGHECoECal ic oRPriage ed ReeolBing oxternal contactg gn the die.
g, 82% as a white SO|Id 1H NI\/R (300 MHz, dMsO: d
9 (s, 3H), .2.52 16 (s,
62 Al hodod o e Fersf S (5
2 4 -SEIRSdH nl g{géphydram de To a solution of nethyl
2, 4- dlrrethylbenzoate( , 12.2 mol incme (10 nL i
was eouealltmim@ﬁeqiwda&maé“%mb%i tache ?U%‘}P&E member;
the m xtyre was heated under reflux for 40 hours. Then
the m xture was evaporated and dried under vacuumto
gi vea blmahiyrtﬂtdrl}glbaindohmmgzdl@e aftachedHptapresppadipg piezoelectric
100%

3-(Ben zyI rp{ﬂ& m@n'?f% ﬁsa%aﬁ&he 8“ Hg I“)]%n))tr)?r are rPosmoned between

Prepar ed thg s%lp‘@bfﬂ rhémb@éalanerthéOme)gmgpdles,lﬂlwmdngual imaging dies
3- (brononet hyl ) pyri di ne dr obrom d

6- (2, 4- d.lneluﬁgmm{bwgepw P A BIr3IgeL giguif RPerbly speled to the
13a) . 9 2 BfhaVidontahéS era%l coupled to
2.29 (s, elb‘%g% se'§15359 é@fﬁ@@lu@h% ég e oenrereX y coup
(m 2H), tﬁe?.lltegra;ed(:m;wizl—l) 7.65-7.71 (m 2H),
7.89-7.90 (d, IH), 8.45-8.46(m IH), 8.69- 8.70 (d,
IH); M5 (MtH, 308). The conpound had EC50 for
aot i VEFheQFha?gﬁn Jomig of Qﬂeﬂm 88, ﬂxmeemﬂorlgngaa MERLBB of electrodes
cell line 15,17 M rﬁ) %

coupleg. tp(cgrr(agp@@chpg piezpglegHic dnv g members.
cyphenyl)-1H1,2,4-triazol -3-ylthio)nmet hvl)pyridine
To a sol ution of o
B0( 4- é’hbyma@mgelmmqmﬂaiw?vi) fomther, C@mpl'tamgazol e-3(4H) -th

:Ngge aé Eﬁﬁggy( 8?%%?}&???% ;&WEI i Rg}!ﬁ né}b é%i%e\,tnc driving

my, 0.51 mdbers;ldi®l suspensi on was heat ed at 6Q0C for

22 h. The reaction m xture with Et
washed @U@'Bﬁspﬁelwr%?wwggwﬁhy prCRBeCHg o FlEetrodes  to

MySO ity Sanal 8bdlets IPtheaiagiigy dies
purlfled ons Icagel (Eluent: 5% MeOH in DCM to

gi ve
2-((5-(4-ethyl -2-nmet hoxyphenyl)-1H1,2,4-rriazol -3-

yl thi o)met hyl ) pyridine (95 ng) as a white powder
(68% . 1H NWMR (300 MHz, "MBO): d 1.19-1.22 (t, 3H),
2.63-2.69 (dd, 2H), 3.93 (s, 3H), 4.48 (s, 2H),
6.93-7.03 (m 2H), 7.25- 7.29 (m IH), 7.49-7.5 (m
IH), 7.71-7.75 (m IH), 7.93-7.95 (d, IH), 8.50-8,51
(d, I'H, 13.65 (bs, IH. M5 (MtH, 327). The conpound
had EC50 for activation of ahTI R /hTI R3 umam receptor
expressed in an HEK293 cell line of 0.05 nM Exanple
18a:
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has a base 32, sidewalls 34 projecting fromthe base
32, and a recess 36 defined by the base 32 and

weidewaéd4s 34. The die 10 is accordingly sizedrPCo/use006/003969
received within the recess 36 and attached to the base
32. The chip carrier 30 further includes an array of
termnals 18 on an interior surface of the base 32, an
array of contacts 24 on an external surface of the

connect | n% nﬁ%‘ua# %lérrigs# ?rﬁ'%%ger'sp ﬁéﬁgﬁ%ﬁg &%t"lét{%aq’ompr ises a

suppodcubsirate ith aﬂwamyrdﬁwmnsanaara@é ermgea irelagve Retheamaging dies.
the die 10 and the sidewalls 34 so that w re-bonds 8

can electrically couple the termnals 18 to
Qor esmenﬂtéljln%%@ts R&FASIaik® 3%nwhgr‘enq tﬁe]sQJ Pt%%hb%{? comprises a
i mage sensor I ncludes a plurality of xels

suppod feRstiaigswitle at plurglit eh&rmmabfarreys laenanged, rekgxtleemo thogr imaging dies,

and \A}iﬁle nlthtgﬂemaﬁﬁéaﬁhﬁ ﬁ@ﬂe&fg&( pn%ensegw@y gf gv:re gonds electrically

connechttgethpcﬂxdﬂredl dontats e coresponeir esmitaleadj acent pi xel s.

This may produce inaccuracies in the color of the

captured image. The inaccuracies are especially

ABob! ¢RBLih Wﬁnﬁi‘%\* RIdifa86 | {uhRBS bﬁ‘\g}l | ?rlél'n&t the support

when a S|ngle color fromt |nage8 | e prOJect
membeipeiwean Eidicenpinvagisg dies. reduce i nterpol ation, sone

el ectroni c devices include notors or other actuators

40 for noving the imaging unit 5 to increase the

Adsol mhedxnagmqgtdnﬁsmmtanh@ta fUrEEe compieinRet uat ors 40
unit 5 so that each pixel is exposed

shift the
to |?Bﬁt”eétonégeéﬂaPO'ﬁ&%mb%rrﬁet\Ne@F agiagept inaging dies; and
actu I ;
et DUrEI] O CeVe S Yoo 2 §, pafficr 25 Bbitlets et KB fresponcing
pi xel is iBROGiseagOrsar each pixel location of the inmage
sensor 12. The neasurenents of the different pixels at
a single pixel location are input into an algorithmto
d&l cuhametidte fooinganufsctutieg |0 eaitiodectiodROGhaig unit, the method
roblemw th conventional 1naging assenblies is t hat

Comp”g @' conmbi nation of the imaging unit and actuators has
a 1 edaipliM§lan ity BRCIPA 1sDbp f‘ﬂ?%éiﬁﬁé‘rp'tﬁé wﬁai;]ln die comprising an
significant anount™ of vertical space . 8
profile).image e&nrgnsl @n irtegratast prrcwt aﬁeratbig touphechdo the image

actuator <A Gt FEPualy ¢4 Rtingd Bnfis T Pbranl soupied to the

whi ch i s istegratéd caatit;yandar ger t han the surface area of

ver (4 BB B droaBRC P dmAnei i ng the sdRen gember so that

can be |ithétdriind asraB&r tan (RfHOSIy I8 Ghe imaging d|e in a focal
mar ketability of digital cameras, picture cell “phones

or PDAs Huang Eelativededhasypret manebesont i nual |y bei ng
made smaller in order to be noreportable. Therefore,
there is a need to provide inmaging assenblies with
40l | Ene froethpdi oft claiamals| wherre[lrveuttbclﬁlag the odriviress méiﬂb&Fcompnses
00 ure 1 is

couping 2 g0 Eotie ASINGTREN BEE Bisdmagina, B AN 66 sUBnot arember.
m croel ectronic i magi ng assenbly in accordance with
the prior art. [0008] Figures 2A-3B illustrate stages
i n one enbodi nent of a method for manufacturing a
m croel ectronic imaging unit in accordance with the
invention. [0009] Figure 2A is a schematic side
cross-sectional view of a mcroelectronic inmagi ng unit
having an inmaging die, a support nenber, and a
fl exi bl e menber attached between the inmagi ng die and
the support nmenber. [0010] Figure 2B is a top plan
view of the imaging unit illustrated in Figure 2A
[0011] Figure 3A is a schematic side cross-sectiona
view of the imaging unit after w re-bonding externa
contacts of the di e to correspondlng terntnals or

. T N a



ot her enbodi nents of the invention can have different

configurations or different conponents than those
wdesmwroséxg in this section. As such, the invenPCOUSREG/003969

have ot her enbodi nents wite4additional el enents or

wi t hout several of the el enents described below with

reference to Figures 2A-6B. B. Enbodi nents of Methods

for I\/Ianuf act uring Mcroelectronic Imaging Units [0023]

j gures Blllstr e st ages,,of, . hod. f o :
i Dt o, apgdoral 2t fenidh T2 GRMirolfsraner comprises
couphn%@@;@ﬂ@ﬂ@@trw driviiymeeider do e imaging ke landetheistipport member, and
ure 2A, for exanple, is a sche

wherein, ks S1aiGed feiogr SATBRISSS GoURIER A BIRCHBHR o, thagrifgPalasitic driving
h s dekddedoIHBRRMChratBaRAEUIL 3A, the imagin
membei%gtdaé’t}ébtg%alﬂﬁcb hgg t?%%l attagﬁed bet vvgen t he i magi ng gna
die. die 110 and the support nenber 130. The inmaging die
110 includes a first side 112, a second side 114
opposite the first side 112, and a plurality of ends
44.6 eRie RtbtRed fdfmmtrh%fw}ﬁ@'bmsthmlrﬂé@ng ledé Hertisérceovdprises a first

side 114. The imaging die 11 rther includes a .
side havfha $1aGP SEDB0T Y ALSEPES G oPEastS 155 Tralngils, and wherein

couphn?ctgé']ﬁtagﬁg Hﬂé)tooﬂh%rﬁmdbrtcﬁéﬁtb%@' do%drﬁ@s'dt%ﬁm@eth%qmagmg die to

plurality of external contacts 124

(e
the sugpondmenthsr withetheotiyvieg mmeraber @oaltimwaohbe@mnetbeosqc@ndtmde of the
5 118 can be a CMOS device or a
'mag'n%é%?rf’fgg'e_‘i@%ggr %1;8 Capturing pictures or other
irmges in the visible spectrum The i nage sensor 118

B 28, A A B RS BTl ke «
side hdbvﬁ\?jtg%rl?ﬁ?e%n@ous WS oAl BidSHSEbSAE the lﬁfét%‘ic%j a*h'dfecpllutahty of ends

carrying the imging die 110. In
extendingl hativean de BrANIchesaond AgeS mowhermﬁacm@,@ he driving member

.0 sg 1 f r f
o tre RGAHECTS 88" oy HRSE el UAIHA el AV member
betweehnshesdfathd-epids of 4ifte froaging di arndt@tetsw)plomagem@em e 110.

The base 132 includes a first side 134 having a

pI ural ity of first termnals 138 and a plurality of

nfhé BdThE@RbE cléﬂﬁ 45%@.@%%%6%%@ mawibeg t@the imaging
urality of pads 140. The first term nals 138 can
die anduth@rsgaaortnngmbgr capriges postieningna firgt %r@fl%%ﬁe?fn@ selectively
| l n d rth

move @gn%@ag ranggdé{qsﬁlﬁét g%'rs 61'5 grf%g%l é Wh‘éﬁ’én Rﬁgsméﬂ% further
compripés! eahd;ttlyg tafsamnd uirivingemembel & mqlmaglng dl@l aj”ei ttt@aﬁup@))rt member

ort nmenber further in ude
such g ectaapRc TRORE mersber Bobetoa et STyl Hidlq e fhaging cie
along éesréébﬂé@xlslﬁg the 664" Fapenshd evieasin théOfirst aixR! isetransverse to the
enbodi ments, the support nenber 130 may include a
Secon(bwélﬁallty of leads in lieu of the pads 140. Moreover,
i n additional enbodi nents, such as the enbodi nent
described bel ow with reference to Fi gures 6A and 6B,
bhe bane rﬂétﬂodmﬂ cldimtb dﬂﬂhémﬁomplysm@tmmtmgtaagv‘mr to the support
ntt) &1 ﬁ' rather the stand-off 146
memberwith, %9"&.5&08 3fRd ofat @ei@fgﬁéﬁﬂé‘]’r The flexible
menber 160 includes a first surface 162 attached to
the first side 134 of the base 132 with an _adhesive
586 ambieamsseathdfsalaimcd5.1 durthart sempasing wire-kanding the external

oo el e Tl S i 20, 00

epoxy, or other suitable material. The fl exible nmenber
160 allows the imaging die 110 to nove relative to the
support nenber 130 within the recess 150. The flexible
menber 160, for exanple, can be rubber or another
suitable elastic or flaccid nenber. [0026] Figure 2B
is atop plan view of the imaging unit 100 illustrated
in Figure 2A. Referring to both Figures 2A and 2B,
after attachlng the |nag|ng d|e 110 to the support
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attached to the stand-off 146 and positioned over the

i mge sensor 118. The stand-off 146 may include an
weahko@osead feature 149 to center the cover 190rPamaiS2006/003969

space the cover 190 apart fasomthe i nage sensor 118 a

desired distance. In other enbodi nents, however, the

cover 190 nmay be attached to a flat top surface on the

stand-of f 146. The cover 190 can be a gl ass, quartz

an e I [ that is.tra SSi Vv

t?ilr?e dgl]lgr@ sp(%e??rc %prlg g@ma Ti %qrnpqﬂggcagi}g NPo g, ﬂ‘?’@?'e member
betweenx thephegingadiefand thersuppottuskembae or nor e

antireflective filns and/or filters. C. Qperation of

the Mcroelectronic Imaging Units [0032] The inmagi ng

walt AOGh IfBE, ' ; LBges:

Dbt ur ed oo OF {AFRTaERAng 5 It AEiind HBgblEOgit the method
compriging' t al Assi stants, and ot her el ectronic devices. For

o Bl i A R E M Bt b b Slorsng an
for act uaniayg tsbasmitlarenrﬁtegrét)ed Mggﬁlégﬁ?gwgg%u%{cé% to the image

because each PI xel rtag)e

only a sifgIS8hcaida (pilurgllty MefXtehiat sontagts tﬂR%?bWtCt@élPIGd to the
i nt egr at efteyratei birdde MREIRLES SUMRoP!

drivers 17(§§yto move t he |rmg|%§; |eopll8g@at at Ehﬁﬁ“ty of pixels
pi xel on defingadecalelese: 118 is exposed to |ight at

sev h user
captupeBhtin 8% efenbl MMARE bl viF JPhebifE oo T 2airSsponding
pi xel s attepaivialssqrethef suppodaaémber;ar e t hen corrbl ned in

an a‘Jﬂt color at the locatio

h
T SRS 8nGSEEOT ARving ais 6 ot Hnnoing cimani the support

r ef er enceméembel o @satStheS kst (RG] nidrEbEe c@ﬁ‘ ééteé‘tlvely move the
schematic top plan view of a portion of the image

sensor 11B3gHG ﬂ'& qlopg @ tist eyisdn the feca) plane selebivgytalthe support
in a con | T re a

canch prxe B8P AndEHE lseBihd Hifing fresfBL CRn RIS move the
that cor rlmgmgdsllet @langs as pewind axisi int e fécal ﬁaaﬁpde%tive to the

a first ures fhe intensity, of the

bt 1 maBPH RO SRt EP b Sobof Bisud tdnsictee Ja e frst axds:
| ocati on ahdla, a second plxel 120b neasures the

intensity of the red |i I npi ngi ng upon the second

pi xd°Y aroyerda b gu rb%membetzsysh thatdha comerig positioned over
pi xel 12QgRe fRagé's88sdrhe intensity of the blue [ight

I mpi ngi ng upon the third pixel 120c at a third

| ocation 121c. After the pixels 120 neasure the |ight

d$|t ngr’%é ﬁgtfht)a ét rcgatirg A?i in[ ﬁitap ast onﬁrsgfach sgrgnd driving

memberbecqmprides £30pliry dirsti aﬁ@tsewnlﬂ[ 8%%2]6%%&@ Hhﬁg members to the
it to a second position i gure is a
|mag|n§g ?Fﬁﬂlh@ ?L@Eoﬂlrﬁﬁ"\%ﬁgw of the portion of the inage
sensor 118 in the second position after nmoving in the

direction Xlgé gure 5A). In the second position, each
-xel The nethed of aalaitrh 84| wharei the mﬁagthga die glmrttherhedimprlses a first

s 0N L' Bk RS 5 44 Bl G5 TRL kS wneri

couplmgltgbtlmagmgtdllent@ theosuppdet iieher RokRIriséE Qatarhing ﬂw@qmd@mg die to
| ocation 121d, hﬁgsecond pi xel 120b neasures

the suppricmemMBer Jyi tandighserensl AEving rapwhet n@s@@eeqh@etween the
secondFﬁld@bf th r hfgmdela, and the third
pi xel 1%8@a%g§&§§5@65ﬁéSPﬁ@@ESltfiﬁg the blue Iight
i npi ngi ng upon the third pixel 120c at a fifth
| ocation 121e. After the pixels 120 neasure the |ight
intensity at the second position, at |east one of the
drivers 170 (Figure 3A) noves the imaging die 110 and
the pixels 120 in a direction Yi fromthe second
position to a third position. [0035] Figure 5Cis a
schematic top plan view of the portion of the inmage
sensor 118 |n the third p03|t|on after nDV|ng |n the

. o e~y 1. . e . o



drivers 270 can nove the associated imaging die 110

al ong two orthogonal axes. The imaging dies 110 are
wati@mokedot o correspondi ng pairs of drivers 270CWiuskoan03969

adhesive 268. Drivers 270 can alternatively be applied

on the entire wafer prior to sensor dicing in an

addi tional wafer processing step. Al though in the

illustrated enbodi nent the individual imaging dies 110

dr i 27Q, i.n ot her. di nent s, _

TR of Bl Blndsd e el B PR a fre

side having éhe ihagb seresos, 2 88coridnsidie OPPbSIEAFR fir§{ ﬁaé, éﬁc{( 8@ty of ends
€ WOr Kpl ece

he, i in jes 110 to the driver 270,
extendyfy bpibsciie, IrSEah gorandbgans ancowapteyh piGDa NS fist and second
drivingl meimbefiéi&d tHe ek | ' lsScdhupli i
g|schermti ¢ side cgr]g%gfésgﬁctj %gtfﬁ@?ﬁﬁd% %huéeﬁpr%u%é%sn%&plmg the first
and/or,sgqonglodriving enewer datween mpeaopltie andsyobthd imagingndie and the
(<Yodela | ectrodes 276 and 277 to the drivers 270, and
SUppo'?b) mﬁ?ﬁ-bonding the imaging die 110 to the support
menber 230 and the el ectrodes 276 and 277. The
ghectigdes 76, apd 277 ﬁagﬁﬁs attached to one or nore
ds 298 Behadk of qlajay §4p fthergoraprising @ttachingr arfiexible member
betweeH 1eli @éGrdaRksuppsIt SGHBel. N Fi gure 6B) can be
attached to a first end 272a of a corresponding driver
270 and the second el ectrodes 277 (only one shown in

S50 8. P Sy BB 2 RS g, B ot

compripimgii t i oned to selectively apply a voltage across a
selected.driver%s% 270 _and nov tEe imaging die 110 in
a dePPPRING PR JPpging die fop SyYRPeId sy %tr%tgp%@r'me\gm;@p comprising an
230. The ja@i BEnsbH tan2Redratddrci liht#he i
of wire-bonds 282 el eact ri ?:éal Iy cgﬁwgcﬁqéﬁgﬁ%ﬁ%ﬂq*‘%@ttb the image
and secor¥néPbcand e pIWFiy aidextgmal sootacts Spenabingoupled to the

t | . . t i i i 10 h )
the 1 nt eqr Socaed ek, o) Miaad Ot hFdg, 3o AlitEiyr of pivels
t he i magidejinitigea fddal plangener ati ng a vol t age

diff i al _,bet. .a_selected pair of first and . i

o PN BSOS RBb 50 SRR sl She P e an e
al so i nclsupperta sphstidtei by @fat WMHee-gi2ttectB® driving members can
electrlcalh%écoupllng the external contacts 124 %o

cor r espordi§rivelyraachidependerly mpue diwe hoagingedindn the focal plane
230. [ 0043}y ﬁ@é@g&@gﬁ{ W re-bonding the

i magi ng Qig 110 to t éR£U%%%?%Eﬁenber 230, a stand-off

246 attachingned phuratitye of i electradate t@ 3dorodspanelingyperdelectric driving

245 pr of dneRoaroARd S8k SRR s riectefibelo g ntegrated

t o suppordrcait,cover 290 at a desired di stance over the
ina&g(gen r 118. The stand-off 246 can be fornmed by
FEHc

tra | fFHyecting & i exXsgralpiepntagienef | the i ieagipg die to

screen prdofeshEndi [ . ter

form ng fﬁgbg?gmﬁﬁ%%§%gﬁ%?%ﬁﬁgéggéggﬁ%ggéﬁgéh?@iched

to tfastesingna-cover faléhensupportisubsinate siabr thehéhe rmager is positioned

sensor 1 " ' he illustrated method, the

I magi ng gggrﬁkﬁ [ {b%dgp'onded, the el ectrodes 276 and

277 are attached, the stand-off 246 is fornmed, and the

@§¥er 290 iﬁ gtta hed after singulation, in other ) _

od! e method, of daim, g9 avigreim thscimagipe Sie Sudher semprises a first

side ha¥@id & ral OB poki rQNsi '

T e ey P SR PRI AIC R Side, and wherein

imaging units 200 illustrated in Figures 6A and 6B is

that the nmethod is expected to significantly enhance

the efficiency of the manufacturing process because a

plurality of imaging units 200 can be fabricated

si mul taneously using highly accurate and efficient

processes devel oped for packagi ng and manufacturi ng

sem conduct or devices. This method of manufacturing

I magi ng units 200 is al so expected to enhance the
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a plurality of driving nenbers attached to the inmaging

di e and the support nenber for noving the inmaging die
wonodshssecal pl ane relative to the support neROEUS208/003969

The imaging unit of claim 22 wherein the driving

menbers conprise a plurality of piezoelectric driving

menbers. 14. The imaging unit of claim 12 wherein the

driving nmenbers conprise a plurality of piezoelectric

mountFHg' fhrelrlgtegﬁg&)&ﬁt? gﬁé‘%u}ﬁﬁﬁﬁ %l.rBsthg cﬁggﬂg gé#%ghmuthe imaging die to
the su@lpr)rt@tb@trdtmgntbr atlzlegtateone Ir?f thles idviving n?t’mﬁ@ ;ﬁi%ﬁronedhbetween the
t coupled . to the integrated circuit on the
secon& %l% tﬁ ﬁ%}fgggl isrARd tﬂ}?g@*fF}Pé"’tlﬁH % -cl ai m 12 wherein
the dr|V|ng menber s conprise a first driving nenber

%q& tioned to selectively nove the inmaging die along a
ilr st THRirgethed: gk clrisg £9 wharain dhel imagingodie frther rgmprises a first

side hé;(ﬂrg@;gfe IPr%eijg) %ﬁ%gr e'is Qe?}dﬂcﬁéﬁ&e %@é%fsr[%otﬁﬁ dl rste il w&pﬂjrahty of ends

extendinge befwegn #xé dirstsand sesved Siddso arimemeeemcbo@prlﬁg tﬂt@ piezoelectric
further conpri si ng

drrvrngfrft bgfﬂo:ﬁﬁﬁrgl:atggl?g{q,{ég%hqhg SppRYt AdDRirale srmAnses attachlng at least

one ofsthppsiezoal@sthierdriling rhietbef®dd B8 e Wt the Unds! &f fh‘elrgnagrn 8re and the
the imaging die further conprises a first q

SuPpor\lﬁgWﬁ@"‘%he i mge sensor and a second side opposite the
first side, and wherein at |east one of the driving
menbers is attached between the second side of the
Paagi he cﬂm@hadld)ftcl‘eemsﬁﬂmmmelmmbﬁli‘ng the. pidheelet®igidiling members

to the mrgghé) fg erid me} §?ﬁl\é‘ rggllrt?gr%ﬂte]gomg glgrﬁgfgrﬁrgg]ﬁ{sg driving member
to selesﬂ\mbyldwaﬂedtﬁeqm giet 416nd 'afﬁ?r&t 8kidn tﬁ’é‘%c?al Blléﬂeaéhcﬁ ?osrtronlng a

ends extendi ng between the first and second

Seconﬁﬂavm dpeinrepto |S@5>§€N%JM aneye {heeirgaging e massec@nd axis in the
focal p%hbaéh’&ﬂlhﬁﬁirh"%?é‘flr%@ aﬁr@ci’s Rfané\}e‘?s% PP HhE 3Rd the
support menb . m croel ectronic 1magi ng unit,
conpr|5|ng a support menber having a base and a

G achE mhd B Lol oot R e 8 e FangRgnaites sxtemal contacts

to corm:ﬂpspndmgngemmamag@rﬁtﬁle‘é@f,w@nbér\?iu@@rﬂfeedeﬁérrn‘ét“&?ntacts to the
pé)rf\%rabli_/ pI ed to the i mage sensor, and a plura
corres [anT %ont acts operably coupled to the

integrated circuit, the imge sensor including a
&ur ality of pixels defining a focal plane; a cover
.t acH&l nnethod eofs tlaima - 5, f fusthdr oriprisimge ditasteng tdhdlexible member

' » flrs eIe tric driving nmenber
bemeegﬁ@?ﬁ‘%ﬁ@é% he ?‘F’fe&qrﬁ%‘&sﬁé‘ %ie and the support

menber to selectlvely nove the imaging die along a

irst axis in the focal plane; and a second

%ﬁ ezdeinthed cfordmarwf?g:ttrmerplttrabtytqfdnemat@@tmem imaging units, the
meﬂ“xf&ﬁgbﬂgngJe and the support nenber to selectively nove

the 1 magi ng die along a second axis in the foca

pl amétachihgraiplurality 6fi piszoelgctsici drivincansemibars fooa tdupport member:

second aé'a. 20. The imaging unit of claim19, further

conpri si b a first electrode attached to the first

pi ezoaple aisludiity bhgingelaRey rm@grﬁ@%&tcﬁb@ﬁéé&ﬁﬂmg piezoelectric

attached to the second piezoelectric driving

and a pl QF“élf‘gt'}?e'EF'lbeﬁﬁ pe-thatihe divdeg menabers @r@umsm@ed between

the firsjy

ot e hal fceg‘ﬁltq%%iﬁ s tﬁ@‘tﬁé 99?&0& gné:rﬂéerewg_ r\r/tgrg%li rﬂbaglng dies

unit of claim19 wherein the inmaging die further

conprises a first side having the i mage sensor and a

second side opposite the first side, and wherein the

first and second piezoelectric driving nenbers are

attached between the second side of the inmaging die

and the support nenber. 22. The imaging unit of claim

19 wherein the imaging die further conprises a first

si de haV|ng the |nage sensor, a second si de opp03|te

LLLLLL e



at | east one of the piezoelectric driving nmenbers is
attached between the second side of the inmaging die
wanddeose4support nmenber. 34. The imagi ng unit BETAISA06003969
32 wherein the imaging die 28Burther conprises a first
side having the imge sensor, a second side opposite
the first side, and a plurality of ends extending
between the first and second sides, and wherein at
| east one . e ectric drivin nbers is
at t ached %ég%gﬂ%ﬁ%g g ﬁ'rgaeg{éan Ak ?'P]ér_]tfeﬂ%égﬁé"ra'i“g ORRERA goupled to
suppor t nibetisTage3fensdhearidvagiurglity vf x4l @InaAS operably coupled
wher ei n thet El'etfeoel e@trl ¢, driving nmenbers conprise a
first pi edBPIURRIAEARICHIhG menber positioned to
sel ectively nove the imaging die along a first axis in
the focal plane and a second piezoelectric driving
REnbed pasnethed & clabmAs), &vthersiopprising fakeninmgaiphgality ef electrodes
to ¢ SEHIRY Bi X 8. | focal plane, and wherein
ow?ﬁe fﬂ?%?ﬁggggcﬁécﬁwg §b§$@8%%o t he second axis. 36.
The imaging unit of claim 32, further conprising a
exi bl e r .between_the i magi ng die and the
Epro?beﬁgﬁﬁggpf§@V“f%eﬂﬂﬁﬁﬁpﬁﬁpﬂmﬂgiof claim 32
wherfastenirite oV plerdigNdy SREPEISE 1B i il ic drivi
W re- bondds@}fe an% V\,hté?ei n the 1 magi ngbﬁ%%dﬁr}¢h%§%éécmc driving
conpri sedN@MBElF: @Aty of second wirebonds el ectrically
connggd i I r ondi ng ext er pal .
cont act 2 ngllhpﬁgg3?%&%9%5?%%%?%%“%?@ %ﬁerr%l Sontacts on the imaging
m cr oel ectie.oni ¢ i nagi ng units, conprising: a support
menber; a plurality of piezoelectric driving nenbers
attached to the support nmenber; and a plurality of
68ngutié afleihdRIbN EIdline 85aihardie h r b
i ezoel ectric drivin rrenbe[s_lsucﬁethﬁ]gt Elﬁ%‘?fg?fl%%neénbers fo the
supporﬁgiﬁ:;@lpgr SRBPHIRS £ounleg thet duiving mambenspiora suppbrrsubstiate with a
lurality BEter/REH) Beraf\ 0l il | g, dies
P )ltlncl lI:IdI ng gﬁg%' ?raﬁsgb%g%%we ﬂgﬂHgﬁ{lggggP%%bgrsrcui t
operably coupled to the inage sensor, and a plurality

B corii dReERRCh o BE rhBerEim iRghoa e Grvisgamentssrs (© the
supporf kfenfitesr Csmprises B8uing! Headrving Rlenfb&s b4 Pg@H%bjﬁgtrate with a

., to_correspondi ng piezoelectric driving nen%g
pluralityiof terpaigah grraws tasrasoed) ealativesto ther drieingcmepttiessngnd avherein the
thodPlurhat ¢ lBE! t spondi ng .. .
o 08 RELIAURR SRR 0SS BRI pin trmint,
W re-bonds electrically connecting the electrodes to

rr ondi,ng, external. coptacts on the imaging die.4
-Flt.? Tﬁ@‘oq W&H?‘ﬂ’gOﬁWPFE%éf? FEOEWriRING: lormingha bagigssin the support
memberbatrsercadiREémamagirgudeer t substrate with a plurality
of termnal arrays arranged relative to the inmaging
dies. 42. The imaging units of claim 38 wherein the

j t bstrat ith
BT o, (TR o LS o e Banda T ol i ve to the

| maermingladmrriemah thieesupportrhemberpet@entidjscdritinBging dies; and
con%&|§$ aiflﬁya.ltf of MAre-Eoggs,elegtrlcally_

conAEePiAY & Rrally FTneovers ip d0e Larderc withelbgolndividyial covers over
t er m nal gorrdspontitgy infdRfH skhsepd.ts of claim 38, further
conprising a barrier on the support nenber between

adj acent imaging dies. 44. The imaging units of claim

38, further conprising: a barrier on the support

menber between adjacent imaging dies; and a plurality

of covers attached to the barrier and positioned over
correspondi ng i mage sensors. 45. A nethod for

manufacturing a mcroel ectronic imging unit, the

met hod conprising: coupling an imaging die to a

support nenber, the imaging die conprising an inmge

sensor, an integrated circuit operably coupled to the

i mage sensor, and a plurality of external contacts

operably coupled to the integrated circuit; and
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coupling the imaging die to the support nenber

conprises attaching the inmaging die to the support
worodasempbt h the first and/ or second driving nmeabars2006/003969

posi ti oned between the secadd side of the inmaging die

and the support nenber.57. The nethod of claim54

wherein the imaging die further conprises a first side

havi ng the i mage sensor, a second side opposite the

7 g el e T B TG e o

comprisingst and second driving nenbers to the inmaging die

and the.support nenber cqnpri.ses cqupling the first
and/ BOVEIR A APGIEGUNE AT IBg 3k dmaging dfe eHachefido a support

of the i np@initterdidee %Qghﬁ%ié%@ﬁr}sirﬁ’@eﬁthaﬁ;@Bse &, an integrated
met hod of claimb54, further conprising attaching a
flexibl e FEFHIcPPIablenplaskio thadnage dessandandreplurality of external
support ngsh ring .
m croel ectr Oﬁlétg (?grree{al ngidris??d Ec?ﬁégﬂrrg# é%gé%gkﬁglf’:ﬁhﬁg'mage sensor
mount i ng @eludirgpa plrdiite of pixalssdgfinorg a fadas prameeand he
i magj i e conprising an inmage sensor, an integrated .
ci v cbnpotlsly B B, TE0B (Rdgen suRe fiomaAdrat postton to a
pl ural i t ysedoreiaition refaive a6 tise QiorbInénfapl ed to the
integrated circuit, the imge sensor including a
plurality of pixels defining a focal plane; coupling a

ur akhi [ [ rivinpg. menbers to the
?EﬁgiHEE§?§$8ﬁéﬁ?E@h§§%gﬂ?Fgéﬁﬁkﬁgh € so that the
pi ezmekeuting e fidstiiniengityreflight impiagingalpeet thegliyelaatithe first position;
independennﬁy nove the imaging die in the focal plane
relative ¥& t he support substrate; attaching a
pl ur meiabyrind acdeeohd oﬁi@asmpopw%pp@mgwapm OB 4t the second
driving nenhers and el ectrically connecting the
el ect r odd®%¥-he integrated circuit; electrically
connecting the external contacts of the imaging die to
corresponding termnals on the support substrate; and
ffdst emhagmeteod eof totainh&2s wieoeih selestively emevinly thatimaging die

compr c5hink RS ERE AT i R H oA eag nd Moo ai

and the suppors Aferabdr r st si de having the i mage sensor and a
second side opposite the first side, and
wher ei nmounting the imaging die to the support
bst e [ t aohi he.j [ & to . ,
Zgbpo?tﬁésmt&eﬁ%}a@h Zt% w&%&%lnoﬁé%%eﬂgﬁn@i rt]%@qmagmg die
comprigesrshiftingiibeiimiage sdnbert avdistaridesappeoxinchtaly @équal tothpixel pitch.
i magi ng die and the support substrate. 6 1. The net hod
of claimb59 wherein the inmaging die further conprises
A6f | I The ShidEnddvéM@ldife 72MagRr&iRNSOBctivily SHBURGS R imaging die
opposite the first side, and a plurality of ends
compriges shifling thseiniagingtdie alenase fispldads dothe feerbplanmand wherein the
. . r A
metho IR Lo 1Aol 6 (e FRASKG e sREls LpAShITRRRH d focal plane,
the secondzais beingtiranssistsedadhefirst brispi ezoel ectric dri vi ng
menbers to one of the ends of the inmaging die and the
support substrate. 62. The nethod of claim59 wherein
coupling the piezoelectric driving nmenbers to the
i magi ng die and the support substrate conprises
positioning a first driving nmenber to sel ectively nove
the imaging die along a first axis in the focal plane
and positioning a second driving nmenber to selectively
nove the imaging die along a second axis in the foca
pl ane, and wherein the first axis is transverse to the
second axis. 63. The nethod of claim59 wherein
electrically connecting the external contacts to
corresponding termnals conprises wre-bonding the
external contacts to the corresponding term nals. 64.
The nmet hod of claim59, further conprising attaching a
fl exi bl e nenber between the imaging die and the
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