Act 165A 2-Aza-bicyclo[2.2. 1jheptane derivatives The present invention
relates to 2-aza-bicyclo[2.2.1] heptane derivatives of formula (1) and their
use as phsioma@enzeiiéal s. The i nvention al so concerns rel atedBawpesiic

i ncludi ng processes for the preparation of the conpounds, pharnaceuti cal
conpositions containing one or nore conpounds of formula (1), and
especially their use as orexin receptor antagonists. Orexins (orexin A or
OX- A and or exi MBTHODS BDHH&{ANHERRM&?@IN&S OHFUNTERESDS by two

research groupsyg N SAFeRYITdeL AN @exGN B is a 28
am no acid peptr&yf?%?gura @{ﬁ? 1998, 92, 573-585). Orexins
are produced in discrete neurons E? gﬁ hypothalanus and bind to

G protein-coupl ed receptors (OXi and OX receptors). The orexin-1 receptor
(OXi) is selective for OX-A, and the orexin-2 receptor (OX ) is capable to
bind OX-A as well as OX-B. Orexins are found to stinulate food consunption
in rats sug@IdiANgDBANKSGRICIGNDaOFIDHE INWENTEOR pepti des as nediators in
the central feedback nechani smthat regulates f eedi ng behavi our (Sakurai T.
et al., Cell, 1998, 92, 573-585) t he o&%E% and, it was.al so ,observed
that ofexins reli® Arescat a@@t@n @ﬂ%@ﬁ)“&n’&e Ly HB@?ﬁSHQg BBieltial Iy
novel therapeutic approaches to narcolepsy as well as insomia and ot her

sl eep di sopgieieslaf,GoeBBLdrns Badthodd f@l loc&ighd in HAOPerPBetividViedd h)poif eki n
receptors are found in the manmalian brain and may have nunerous

i nplication I8 t
nvent  on Provt i SAGERo g o BTt Rt Pk e ing URERRORSET
nonpepti de antagoni sts of human orexin receptors. These conpounds are in
parti cul artheftwpotievs iaeg sigsifiqantly wentpasalefent of e.g. eating di sorders,
drinking disorders, sleep disorders, or cognitive dysfunctions in
psychiatric andAn@ékhﬁtdhng}lﬂérﬁofndﬁfeS fieldd of anilleMplasfoviar fbld operatibesud ar
melght conpounds are known having a potentlal to antagoni se either
specifically OXi rec rs. a S di ne
dor 1 valdh v esSruTiiHtiod oy Rt SLduls i BERSpoirt S IR psElRERY

WOO1/ 096302. N-Aroyl cyclic amne derivatives are disclosed in W02/ 090355.
The presentt i$ aftemtlesinedissdesigrede apartididar joestion (g, pixel) within an image
2-aza-bicycl o[ 2. 2. 1] hept ane derivatives as orexin receptor antagonists.1) A

First aspegt pfsdhg WG | 8B & arn%% HReQRPOMIISthER T @dthanink) thbrer ein

the stereogenic centers are in absolute (IR 3S, 45) - confrguratron For mul a

(1) wherein A represents.ar ero rein.the.ar

het er ocycl Wrrc—,:sgog peR ZH‘XS ) q n%‘@r?@ %P?O%ﬁ fesﬂtn g 1@3%%9?@&? ed,
wherein the substituents are independently selected fromthe group

consi st i ngsahe (4851 viéhakkirbm 6 CREfeyary aliveatiby! Wiatp ) silekiing| direcGons jazg koxy
NR2R3, hal ogen, (Ci_4)al koxy-(Ci _4)al koxy, and unsubstituted or

| ndepepdent b shagel, A & er%upﬁt bathets BRAGALY OflaP X6 | Ml feoMRARIES tahe

subst |ndepen ent t he group consi sting of

(G _4)al kyl, (G _4)al koxy qu ronet hyl , r|fI t hoxy, fluorine and
chl ori ne; Eb$%%@§séh$§a§ﬁcﬁﬂy “ﬁ@ﬁeB%cV@ qaﬂﬁgeﬁﬁéPepﬂm?ﬁ%n%ryl or
heterocyclyl is unsubstituted or |ndependently nono-, di-, or

tri-substitahaiuewtier @hdpe daraatied m&u@nic&nafppamieﬁeoﬂespdnyh@feamresi from
the group consisting of (G _4)alkyl, (G _4)al koxy, trifluoronethyl,

trifluoro X R4 gen; or
L or O MKy RS MO A Mo G RN AR el wigloer: o
represents heterocyclyl, wherein the heterocyclyl is unsubstituted or

mono-, di - maps pixelstorpinet betseecnrbe dmagend arurenes e sroanosncedgEiabnt | v
sel ected from the group consisting of (G _4)al kyl, (C _4)al koxy, hal ogen

trifl uny ompgiydgrandch NR4RBAn QiirdM, avPU@sARNVRWINg ideodemy hre Agnificantly
2, 3-di hydr o- benzofuranyl , a benzo[l 3]d|oonyI , a 2, 3-

S oo bengetlydla) kb, AbIETSRk il ontfore Bt ATy -

3, 4-di hydr o- 2H benzo[ | , 4] oxazi nyl - or a 2,3,6,7-tetrahydro-benzo[l, 2-b
4,5-b']difhmahyﬂegroup; wherein said groups are unsubstituted, nono- or

di -substituted wherein the substituents are independently selected fromthe
group consisting of (G _4)alkyl, (C _4)al koxy and hal ogen; R2 represents
hydrogen or (C _4)al kyl; R3 represents hydrogen or (d_ 4)alkyl; or R2 and
R3 together with the nitrogen to which they are attached to forma
pyrrolidine ring; R4 represents hydrogen or (C _4)al kyl; and R5 represents
hydrogen or (d_ 4)al kyl. 2) A second aspect of the invention relates to
conpounds of formula (1) according to enbodi ment 1), which conpounds are
also conpounds of fornula (Ip) mherern the stereogenrc centers are |n

o o NN .



The invention also relates to salts, especially pharmaceutically acceptable
salts, of the conpounds of forrmula (1) . The conpounds of formula (1) may

cont ai n ONO 2009/172316 St ereogeni c or asynmetric centers, P$OThBH®Y/0F1@610r nore
asymmetric carbon atons. The compounds of fornula (1) may thus be present

as m xtures of stereoisoners or preferably as pure stereoi soners. M xtures
of stereoi somerphdveyurde ofeharaddrethentionedraiffuldyniovintititively perdeestoskif | ed in
the art. In this patent application, an arrow shows the point of attachment

g‘i ( rfel Lg?@ceg%(gﬁii;f%’r\@ EWEQ"’;@H%T_% }egazsofi?ﬁfé ﬁa gﬁghu%gﬁ’h\ﬂg‘d@%%@h%gg 57 reans

fluorine, chlorine, bromne or iodine, preferably fluorine qr chlorine,

most pr ef eanabirgmf thedrashaespresivelsr fleqrty, alh Brfyyes on she wertisal faces gfiiehat i on,

means a straight-chain or branched-chain alkyl group with 1 to 4 carbon

atons. ExapRl@sgPhrd St hadék betvidedUde WEimREdtydnd edmnot fopnaphsis ifsopr opy!
n-butyl, isobutyl, sec. -butyl or tert.-butyl. Preferred are nethyl and

et hyl . Most preferred is nethyl.The.term”" (C2-6).al ki n Fad N

conbi nat i otf™Y ﬂgaiaug?g%i%{e}f%th 'nF‘dﬁﬁ%rpéé{ghégé[ﬁgi h&gq%g%%rggg%rﬁsgiﬁw th 2

to 6 carbon atons. Exanples of (C2-6)alkinyl groups are ethinyl,

1- pr opi nyl posititmed myd the3viestihg langlestiailow, muchpehthaground area between

3,3-dinethyl -I-butinyl, 3-methyl- 1-pentinyl, 4-methyl- 1-pentinyl or

1-hexi nyl . g Rrgliefingd m lﬁte higR¥liredTHE oh&€TdP Bt ychaad kyduls, tabongtor in
ac

conbi nati on, neans cloal kyl group with 3 to carbon atons. Exanples of

(C3-6) cycl oal kyl ups .are cyclopropyl, cyclobutyl, K cycl.opeptyl ot

cycl ohexyl mamrgyéﬁ{tga%?%fuwep&&ﬁgdmaggm@’ %18{ ﬁgvc-( g?ff%?ﬁpgg%ypﬁ?&ﬁ%% or in
conbi nation, nmeans a group of the formula (G _4)alkyl-O in which the term
" (G _4) al ke othasinidye, frasuiprsityvay Yew featynist bxpoadd, inslinting parte i dlxg/

et hoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec.-butoxy or

tert but-pXyy, :P¥: d; RALETRS A 0KY ¢ sy f@fures iMghHOXY .
The tglro(r)n "%?lﬁlﬁé%g{)gshé@%rs I'n %O%%%}gé;ﬁo%ﬁ %g]ﬁlgeg Sheny][lﬁ\g or aenallpht hyl
group. Preferred is phenyl group. .The aryl group i.s unsuhstituted or
subst i t ut eBVadmAEss i ¢5creapetietion seliahility; 28d” agQUracyy 0L SEHVENHIQRY iMAgR ¢t or m
nmeans t he above-nentioned group which is unsubstituted (preferred) or nono-
or di - subs¢drkelbgon tovhaicics rhpidlsdédinesuent s are i ndependently sel ected from
the group consisting of (G _4)al kyl, (C3_6)cycloal kyl, (C2- 6)alkinyl,

(G _4)al koxy, N i .4 - Ci m&%u ituted
or independentlgﬁﬁaeggﬁ%‘?quﬁrgé sﬁ%%bg%ﬁénﬁé%l?bggﬁéﬁeff%gt ereﬁ?ﬁéthe
substituents are independently selected fromthe group consjstjng of

(G _4) al kypersp@itive) siersxis, by rl‘ﬁglsﬁ-‘@'?l@ﬁétﬁw?&(%h Hpagg g‘érao&%‘?gfé]? 1,03# Hi8e¢ ne and
chlorine. Notably, the substituents are independently selected fromthe

group pPnsighbae. Thck nadd & dephratélGobletated oatheytorrdspandibpatubiepion of

(G _4)al koxy, -NR2R3, hal ogen, and unsubstituted or 1 ndependently nono- or
|,
ti

di substituted phen or ridyl. wherein: bsii t | ndent |y
sei ect ed f PorPRRGrIrsUs BOM MG s BTl b L P Rk Sab PBRE
trifluoromethyl, trifluoronethoxy, fluorine and chlorine. Preferably the
substituentf ech imagpdndenotiptedevdtt ad knovm eegtpdigsl conesilivaingThe

(G _4)al kyl, (C3-6)cycloal kyl, (G _4)al koxy, and -NR2R3. A preferred

exanpl e wheggdfnh' ! e 4 SommssP Hrighbbedo pMeny trandfer addi ti on
to the aboggﬁ%gg?@aﬁgﬁggﬁﬁﬁp%?ﬂéﬁ?g#ltheosubstitggh "A" is also
substituted b tge substituent. "B",. mﬂgrﬁin Bis preferably attached in
ortho posi PPERS PHIFESHEPm ong maee IO MRR Gt t he carbonyl group which Iinks
A to the 2-aza-bicyclo[2.2. |jheptane nmoiety. In case "B" represents "aryl"
t he te2fn means fThe adeout-anpetdraplidalyrafopewhiiciges(“ondopboto’ uoredateHiterono- |
di-, or tri-substituted, wherein the substituents are independentl|ysel ected
fromthe g c LSt ] - | ithe (R4 I hyl ,
trifluor on%@%%?y%kskﬁ?ﬂ{g%%&%&?%ﬁ%t%f?glL%/:I_é{) %Fgﬁ%h&a%\g&g%aéﬁgﬁﬁgl ogen.
Not ably, the substituents are ingependentH{ sel ected, fram t he grgqg

consi st i ngligHt tag mypspyn angdar dissTapaREY RELVEPR orewHigh PIrecuqy 8 the
-NHSQ2- (C )al kyl, -N(R4)C(O R 5 and hal ogen. Preferred exanples wherein "B"
represent sjmaged to deecotredatbdt Becureldy othendigital tetrain wap t(DRbsssacidted phenyl
(preferred unsubstituted, nono- or di-substituted phenyl, especially
preferred unsubstituted or nono-substituted phenyl), wherein the
substituents are independently selected2fromthe group consisting of

(G _4)al kyl, (G _4)al koxy, trifluoronethyl and hal ogen. In addition to the
above- nentioned substituents, the substituent "B" is attached to the
substituent "A". Exanples wherein "B" represents "aryl" are phenyl,

3- et hyl phenyl , 4-nethyl phenyl, 3, 4- dinethyl phenyl, 3, 5-dinethyl phenyl,




consisting of (G _4)alkyl, (C3_6)cycloal kyl, (C2-6)alkinyl, (d_ 4)al koxy,
NR2R3, hal ogen, (Cl- 4)al koxy-(G _4)al koxy, and unsubstituted or

i ndependewol2goamaedie or di - substituted phenyl or pyridyl PCEhBIO®)/NS1IéIE
substituents are independently selected fromthe group consisting of

(G _4)al kyl, (G _4)al koxy, trifluoronethyl, trifluoronethoxy, fluorine and

chlorine. {iahabkaeokfphsedd sdatdzea tpsovides iadditpsal émformatieh echiel danobe t he
group consisting of (Cl- 4)al kyl, (C3-6)cycloal kyl, (C2-6)alkinyl,

(G _4)al koxy,, N al,ogen it j.hd 0- or
di - subst | tw%édtomﬁgoﬁhe%%ﬂ?ﬂgn #éér%ﬁr‘#gt ﬁ&%{g@%ﬁs?,ﬁﬁfgﬂgﬁw L

i ndependent|y selected fromthe group consisting of (Ci r_}’gﬁal k}lxl ,

(G _4) al kosncountars Inajpopeetigms when (dgalingrayiffoxybary festrn Feberadbe IPEM ne.
Preferably the substituents are independently selected fromthe group

consi sti ngtg?icaﬁl 'la.gﬁsaéd‘fﬁhienf EekofitECARBbKay Hdtbe shrfibikonty upandlatdR2R3. | n
e

a further eferr enbodi nent, in case "A" represents "heterocyclyl" the

t erm means 5- .t .6- mepher ed referably 5-npe r n Py

het er ocycl ‘}‘?aﬁlber &.‘}Sld% 8E$PW§?F %Egv@e( @f%?\{img}%m%%n‘%eﬁ?‘%%iﬁ%, 8[%%‘?%12@ i

oxazol yl, thiophenyl, or thiazolyl (notably pyrimdinyl, oxazolyl or

t hi azol yl ) coresypeaietdeybgrweemifetituses tond tohdeezol yl ; nost preferred thiazol yl,
especially thiazol-4-yl) which is unsubstituted or nonosubstituted, wherein

the substituentgj I hQMst eI loRHBraBi9NSL&dPted &fproach to field
(G _4)al kyl, (CSI-?%?C%%I gg%fﬁsllfc %514) gl kggxy aagd NRZR3. g{pef erred exanpl es

wherein "A" represents "heteracyclyl?® e unsubsti tuted, or no-.substituted
het er ocycl PETALORGHY ¥ Eaelg%]&ié¥k}m@r@iiﬂi’fff?égw(maxé‘mdaﬁ)?fﬁﬁ %Fg’%?f rom
(G _4)alkyl, (C3_6)cycloalkyl and NR2ZR3. In a subenbodi nent, in case A

r epr esent sswafaesafithy buildngsstidvivaph showlddreodgernsined. Ghisupay e pekicgedbl y
unsubstituted. In addition to the above-nentioned substituents, the
substifuent A" .S, L bk : [ treatBr kB3dB i s
oot er Kbi ypEstiSue TRorRRBhuD £ ARY focRA QS MER fedires MO MR e
carbonyl group which |jnks A to the 2-azabicycl 2. 2. 1] .hept ane noi.ety.
Part i cul ar thaglgh|suscembieeamea of 8 pyidee dpsderhs: @%%HQB? Hf"t?‘&r g’aﬁﬁF%i’&I “4-yl,
2-met hyl t hi azol - 4-yl, 2-am no-thiazol-4-yl, 2-dinethylamno-thiazol-4-yl,
2- met hyl - efypb-damicpabhd, azed ehe 4trytked? felitatehy e tbhsmiabe- - Wdentify

2- met hyl am no-t hi azol -4-yl, 2-ethyl am not hi azol - 4-yl,

2- (I -pyrrolidino)-ghia = 4-yl o 2- - 1 hi le= 4=yl - i3

2- et howy- cHTacs) of iefiRlcsligl; This EELRMF Por O 1RERLS Bibbide additional

2- (2-met hoxy- et hoxy) -thi azol e-4-yl, wherein Bis attached in, positiaon 5 of
the above fifompetion Ty anyr givsy; vigwing Ayectinnatbrely yacilipiisgdegisgalien ot ached
in position 5 of the above oxazol -4-yl group; pyrazin-2-yl, wherein Bis
attached i Ba@Pgilideqliiedt p@spdtaivewiew Witk ¢ ngvdeland 2henttahyfer py rotdiaf- 5- yI
wherein B is attached in position 6 to the pyrimdin-5-yl group; and

t hi ophen- 2. If Y\,&Jere%n B izl.attached in position 3 of the above

t hi ophen- 2-1%[? St BUPE PR SR8 & bodi nent, particul ar exanpl es are thiazol -
4-yl, 2-nethyl-thiazol-4-yl, 2-am no-thiazol-4-yl, | L

2- di met hyl am no-Altticazbl the tigee-dimgngional modpl apyoaehissighlueifectivgnériéin B i s
attached in position 5 of the above thiazol-4-yl groups Preferred are

2-met hyl - t 'ﬁiof‘ﬁﬁfai 'ﬁéﬁsibﬂ%‘iﬁi pFeétbAl dpEAeiohs! SpRifiddl, cafdnition of a three-

cycl opropyl - azol -4-y I'n one enbodi nent’, particul ar exanpl es of groups

wherein "A" represents "heterocyclyl" .and_.ane of the stituents |

r epr esent edipgnsigna aﬁr@ﬁeﬂmﬂww#i%ﬁ% PhATREFS é‘t}:%gaaﬁﬁ@macté% %Wuggdi tion
to the above-listed groups, further exanples of such groups are: In a

f ur t hep entiodibukiingn dh i queatidi t dsomvello as heonagaiaiondllt antegrivapprockismder
exanpl es of such groups are: In a further enbodinment and in addition to the
above-|i st ol I : : : r@av! ae thB"
represent S‘?ﬁ e agpggfglt%k%é&?%gﬁggﬁg 1?#@3%\%@%%@%5?%& erocycl yl
groups which are unsubstituted (preferred) or nono-, di-, or

tri-substi tAAPERRherein the substituents are i ndependently sel ected from
the group consisting of (C _4)alkyl, (C _4)al koxy, trifluoromethyl, -NR4R5,
-NHS®2-(C i _4)alkyl, -N(R4) C(OR5 and hal ogen. Especially, the
substituents are independently selected fromthe group consisting of

(G _4)al kyl, (G _4)al koxy, trifluoronethyl, and hal ogen. Exanpl es wherein
"B" represents "heterocyclyl" are thienyl, thiazolyl, isothiazolyl,

t hi adi azolyl, pyrazolyl, pyridyl,pyrimdyl, pyridazinyl, and pyrazinyl. In
addition to the above-listed exanples, a particular exanple is indanyl
(notably indan-6-yl). In addition to the above-nentioned substituents, the
substituent "B" is attached to the substituent "A". In case Rl represents

. T on " o M. o o " o o o o . N



i mdazo[ 2,1 -Db]thiazol-5-yl (especially imdazo[2,|-b]thiazol-5-yl). In
addition to the above-listed exanples, further exanples are

5- et hyl - 3woebidwi22itsoxazol e- 4-yl, 3-et hyl -5- et hyl - i sox&eoi1B2049/931161

qui noxal i ne-5-yl, and benzo[d]i sot hi azol -3-yl. The abovenenti oned

het er ocycl yl groups are unsubstituted, nono-, di-, or tri-substituted
(preferred unsufshirtiéh edcipiicaionerdie haticntdde By, thehtires-dithbesisndistiodakent s are
i ndependently sel ected fromthe group consisting of (G _4)alkyl,

(G _4)al koxy and hal.ogen, I riicul ar | ' d.. cyclyl™
groups as "Hé’@ﬂa I ql@r@%ﬁ%tﬁ%éﬁ&%@th gﬁ%%ﬁig&ﬁ%gﬁ %ﬂggﬁg?c{d&?@?égs
follows: pyrazolyl groups are di-substituted with (G _4)al kyl, i_nc{ |yl
groups ar esystswbskliet geethetnicadi farubsed tthe ctbremdepaseenal| WQﬂie{»ht Ll al kyl
(especially nmethyl) or hal ogen; benzofuranyl groups are unsubstituted;

i ndazol yl gnauBsEAr & Mg»%ét?% idcdl efbvarionansp, siv s firlduhRshtallyt iffePentdmd ky !

(especially"methyl); benzim dazolyl groups are nono- or di-substituted with

(G _4)al kyl (especjal.l thyl ). benzoxazol yl. gr.oups._.ar no- tituted
W iR (@ PsPRFRTDLS futh BF | (R iam e Thahs: Boacatart rrBhEuHE g, SHahe
unsubsti tuted; benzthiazolyl groups are unsubstituted; quinolinyl groups
are unsubsimdgst eikd pyr thel egtapbjdahi eewididatyr yspanarle meany- $abes i thited with
(G _4)alkyl (especially methyl); imdazo[l,2-a]pyridinyl groups are
unsubst | t U§12§Lm§xﬁdceld"oﬂﬁz ok é%%n%dhfé?a%k)y las O QRS RIsCmARAA- freslinteut ed

y y

with (G _4 (especral | ); further, benzoi sothiazolyl groups are

unsubsti tut ed; .qui noxal i nyl .groups e unsubstituted,. and isoxazolyl groups
are di - subsndenpg hegec n’@éjﬁ‘}’é@%%f&ﬁ@ﬁ%fﬂ&ﬂ 0@)(5%1’) RS ‘W‘f@i@nﬁ' R1

represents "heterocyclyl" are: In a further enbodinent, and in addition to
t he above- i st e@hereoisptherdfurd harcedxforphethods dor locaiingt epne mpsordientve, in
case n represents the integer 0, a preferred exanple wherein "R1l"
represgpts . hete /C el - j - i het v erein
tho. hottor oti5el g1 PRTY o tielsSt RERaalh ] sRBHRE HehRegIE) R e e
substituents are independently selected from (G, 4%‘?Lykyl, IE}Q 4) al koxy,

hal ogen, t Viewingr gieetiyns fid thenries viewp eatiea stgnificantly Roin-raginl | ap
nono-substituted with hal ogen. A particular exanple is

5- br ono- py padticdidty2-if! urbah casginRivhese divff ehestdifitensichabtmodely datd “is it
presents a | Hindenyl, a 2,3-di hydrobenzofuranyl-, a benzo[l, 3]dioxolyl-, a
2, 3-di hydr g- benlzag[l , 4] di oxi nyl -, a 4Hbenzo[ |, 3]dioxinyl-, a 2H chronenyl -,
a chrorrany}ma,waé G- di hydro-thieno[3,4- b][I],4]dioxinyl-, a

3, 4-di hydr o- 2H benzo[ | , 4] oxazi nyl - or a 2,3,6, 7-tetrahydro-benzo[l, 2- b;
4,5-b" ] difuranyl -group. Especially it presents a

2, 3-di hydr o-benzo[ | , 4] di oxi nyl - % 3-

di hydro-th T i ON 3 3, 4-di hydr o- 2H benzo[ | , 4] oxazi nyl -
or a 2,3,6,7- tetrahydro-benzo[l, 2-b;4,5-b"]difuranyl-group. The

above-yent | Oneg's[%%?se%gﬁa}#éﬁﬁgnf@ﬁ th@if08 Y85 1dchiifS in Bhe PeRpebEUdFichi wt ed or

nono- or di-su erein the substituents are independently sel ected

fromthe group consisting .of (G _4)alkyl, (G 4)al koxy and hal ogen.
Pr ef er abl y PPHd %W%ﬂeﬁ%ﬁ?%‘%ﬁ%@%@o%@%’f é’e{fﬁ?@%% in“’(}f’eWﬁ‘a'?e no™3UB8t i t ut ed
with (G _4)alkyl. In particular, in case RL is different from

" het er ocy clditeitionshef thbowe views honddnidicanly naa-pasaldelf or t he substituent "R1"
are preferably substituted as foll ows: 4H benzo[l, 3] di oxi nyl - groups
(especially 4H he . { OX] SAVA e #H@ﬁg 3l diexi -5 ape
preferably unsu%\sct%?&t}b%zg,)q%?“r%ﬁ&%u%@?? ute %%Vég’c@lhﬁlgfr? 1%ioiﬁhd)efdl’ Eor 0;
3, 4-di hydr o- 2H benzo[ | , 4] oxazi nyl - groups (especi.ally i .

3, 4- di hydr oacthp@ e jdentifng wihEL yWorking Fpage A SEenRsuBe fiatpres,
nono- substituted on the nitrogen atomw th methyl (especially preferred:
unsubsppt uigegibhatdd IvidhinyAdesibenzal hanybf gsoens thedpdghatidyimage being

2, 3-di hydr o- benzofuran-4-yl (preferred) or 2,3-dihydro-benzofuran-7-yl),

benzo[ |, 3] di.oxol,yl - greoups. (espegi al.l [ ' 4=yl

2. 3-di hydr W%ng %At]?rﬁf ggﬁwgcﬁfegbsé g?@ﬁflg vbo&lr@ ﬁﬁé)ée gez}ﬂk taken along

2, 3-di hydro-benzo[ |, 4] di oxi n-5-yl), 2H-chronenyl (especially chronen-5-yl),
chr omanyl - a( sspedidewing Hirenten,sthy| sespnd hiowing dirgetjon beme significantly

di hydro-thieno[3,4-b][],4] dioxinyl- (especially

2, 3-di hydro-thieno[3,4-b][I|,4]dioxin-5- yl), and

2,3,6,7-tetrahydro-benzo[ |, 2-b; 4,5-b" ] di furanyl -groups (especially 2,3,6,7-
tetrahydro-benzo[l, 2-b; 4,5-b"]difuran-4-yl) are preferably unsubstituted.
The term "NR2R3" as used for fornula (1) neans for exanple NH2 and N(CH3) 2,
NH( CH3), N(CH2CHs) 2, NH(CH2CH3), N(CH3)(CH2CH3), and 1-pyrrolidino
(especially it means NH2 andN(CH 3)2) . The term "NR2R3" as used for
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unsubstituted or nono-substituted wherein the substituent is selected from
the group consisting of (G _4)al kyl, (C3-6)cycloal kyl and NR2R3. 9) A
further ewbadiveesiicof the invention relates to conmpound®CaaBmogiiiget o any
one of enbodinents 1) to 7), wherein, in case Rl represents heterocyclyl,
said heterocyclyl is selected fromisoxazolyl, thiazolyl, pyrazolyl,
pyridyl, igsiopyailebenaef fiseRidwinpatizaetivhopitemythod cutagddink thoeteps mifdazol yl
benzoxazol yl , " benzi soxazol yl , benzot hi azol yl, benzoi sot hi azol yl

benzot hi adj az l.. qui;noxal.i nyl uj i _' i-nalJ TR

pyr ol of 2.2 B ngat Yrrer A npgt b e s [HXBARML Rrorkine imess z01 1
wherein said heterocyclyl is unsubstituted or nono-, di-, or )
trisubstitof ée,scane réi porrpletisgitke desigpatiomiteagenarch Bieowarkipe d@pge et f rom
the group consisting of (C _4)alkyl, (C _4)al koxy and hal ogen. 10) A further
embodi ment oo bier, MY&ALY 8P beb@tdatit® caeRmauhdsiasantidhngnige any tene of
enbodi nents 1) to '7), wherein, in casé Rl represents heterocyclyl, said

het erocycl yl .i.s selected fromthiazolyl,.pyrazolyl ridyl. L dyl
ol 13 LURHRERTAGE W haEoRIY Fegiegrh TS th e Ay At
benzi soxazol yl, benzot hi azolyl, quinolinyl, pyrrolo[2,I-b]thiazolyl,

i m dazo[ | , Betsjepy rthel dlesignatiomimago pad Ithd arkimgoinydge; whd(d) amploying the

het erocyclyl is unsubstituted or nono-, di-, or tri-substituted, wherein

the substi 86 BelnEEPs: i8R i HREW IR CRNGdrBld 419 Of
(0__4)a|kyhﬂa?%?ggégfkoxy a%gﬁﬁg*%géﬁfﬁ%%§%ﬁﬁﬁgrtherngabo |nentrof t he

invention relates taq conpoupnds according to any . one of .enbodi npnts. 1) to 7)
or 9) to 1lcalimayidiip they E%W%geaﬁk 63’:92’6'1 éa,ﬂ/n,tergstt ﬁ?sé%t?ﬁj%#wﬁﬁﬁn the
pyrimdinyl-, a thiophenyl-, a pyrimdinyl-, or a pyrazinyl-group (notably
an oxazol ylesigmatidn aznigyl - chavacteripgd iini dhaty lthgr mefiod vibether ncarapdsagt oup i s
unsubstituted or nono-substituted, wherein the substituent is selected from

(C1- | Kyls, - A I : Vi Nﬁ%ﬁ§.~ r
errbodﬁr@nt wgf()bt&%lnggg%%@gdnﬁeqegtggéﬁtééqb%oﬁﬁgg aac or d‘ir%'éfhtlgg\dgﬁgﬁ%ﬁe of
enbodinents,lL@to 11), wherein A represents a Ihiazqgﬁl- rouB, wherein said
group i s uflispiased dfiradbwrsimglanic (he firstofenngereion ehd (LHsPIocasieei s
selected from (G _4)al kyl, (C3_6)cycloal kyl and NR2R3. 13) A further

ermbodi ment ¢f dédignative b @ ahel tkesecbadaynpesigdsioncinagh by desivanpngae of
enbodi nents 1) to 7), 9) or 10), wherein A represents a phenyl-group,

wherei n sai roup i St O~ SljhsSk | ] 1 | kyl .
14) A furt H&P%%@hfﬁ%ﬁﬁg g$ %h@yélﬁgeﬁp 1ggr‘%ﬂ;r;‘enl g@e‘gésg%ﬁ a?%rrri}l)\%% é%@gé% ding to
any one of enbodinents 1) to 7), 9) or 10), wherein A represents an

unsubst i t utletnipigemyiartgpl oigfativesthrge-fimenséonad mpedelnghe RATIEROT Bgitensn
relates to conpounds according to any one of enbodinents 1) to 11), wherein

A representgagvPyd ke diehwith AiRctivhfahd ®&ighadonUimaks, whoeis uhsphttisied with
(G _4)al kyl. 16) A further enbodi nent of the invention relates to conpounds

according tq any.one .of enbodi nents 1) {0 .11) [ el epresents an
unsubstitupgﬁuﬂ%ﬂﬁﬁ?ﬁyp?@¥8ﬁﬁfn @§lip%ﬁi?HéFng§%§¥ﬁgﬂ?ﬁﬁé the invention
rel ates to conpounds according to any one of enbodinments 1) to 11), wherein
A represents anAsesubisgitouetirthier dptang lofgiteupresent mventionethe mrmiokent of
the invention relates to conmpounds according to any one of enbodi nents 1)
to 11), wheprgeRtfei j tivhebeidhché G ghniifels
nDnO-SUbSt??ﬁ?gﬁﬁﬁﬂgﬁ&?%??&@gﬁg§ ﬁﬁﬁg%ﬁgsgﬁ$$ﬁgrwgng§%inent of the
invention relates to c ounds, according to an one of enmbodinments 1), 3),
4y, or 6) HEAGO)ECIGREFLIY HARBECDE S BRI ARSI FPRRETIE R T
unsubstituted or nono- or di-substituted, wherein the substituents are

i ndepepdentikensaloagtthd stcomd vivmvigeodipeatmmsasd icngebtingGhedyvatkipg image

(G _4)al koxy, trifluoronmethyl, trifluoronethoxy and hal ogen. 20) A further
enbodi nment 1€.: | i el ates to conpounds according to any one of
enbodinent§8ﬁ3&ﬂgﬂq®¥ﬁ&akg%g%n B represents phenyl, wherein the phenyl is
unsubstituted or nmono- or di-suybstjtuted, erein the substihuents re

i ndependent | y séieerdingtoom fustheyrigare gifsthst Prgeat 1pgntpyy thy step o

(G _4)al koxy, trifluoronethyl and hal ogen. 21) A further enbodi nent of the
invention rcehel@mgtiackaepeondhitiagaactiofght desigyatbneimbgeabddiarentlsing) to 8)
or 11) to 20), wherein Rl represents a | Hindenyl, a

2, 3-di hydr o-benzo[ |, 4] di oxi nyl -, a 2, 3-di hydro-thieno[ 3, 4-b]
[1,4]dioxinyl-, a 3,4-dihydro-2H benzo[4, 4] oxazinyl- or a

2,3,6, 7-tetrahydro-benzo[l, 2-b; 4,5-b']difuranyl-group wherein said groups
are unsubstituted or mono- or di-substituted wherein the substituents are

i ndependently sel ected fromthe group consisting of (Cl-4) alkyl,

(G _4)al koxy and hal ogen. 22) A further enbodi ment of the invention relates
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Benzof ur an- 4- car boxylic acid

{(I'R 3S, 4S)-2-[5-(3-chl oro-phenyl)-2-net hyl -t hi azol e- 4-

car bonyl |wO-2amar2ki16ycl o[ 2. 2. 1] hept - 3-yl nmet hyl } - am de; PCT/IB2009/051161
Benzof ur an- 4- car boxyl i c acid

{(IR 3S, 4S)-2-[ 2-am no-5-(3-fl uoro-phenyl)-thiazol e- 4-

carbonyl ] u?na%éawhh(‘a/ pdfefcdce imhpbapkerBaldnged hyflfencanvidwing direction, and
Benzof ur an- 4-car boxylic acid

| R, 3S, 4 ne l o[ 2. 2.
[ hopt-3. yﬁ%rt b R P RS B AR RSN O
{(I'R, 3S, 4S)-2-[5-(3-chl oro- {)hen yl)
met hyl - t hi tgkabive-deparsorior p I@ﬁ%ﬁﬁaﬂﬁlr@gﬂ@pd{féhfzfefi’]@ﬁ@%ﬂmég‘irl methyl } -ani de;
6- Met hyl -i mi dazo[ 2,1 -Db]thi azol e-5-carboxylic acid

(I'R 3S, 4S) - 2- [Kc@di"dﬁi% & G3furtheprieptved\if)the present invention, the reference
hi azol e- 4- carbonyl ] - 2- aza- bi cycl o[ 2. 2. 1] hept-3-yl nethyl} -am de;

{

t

6- Met hyl -i m dazo | = b]thiazo

[(IR 3§ 483'16‘2"1%%[1%?%%)4 1sgn%ﬂn§ﬁ%§ef ﬁqa%)fgx%]l’ Aifd ?e% gd viewing directions.

4- carbonyl ) - 2-aza- bi cycl o[ 2. 2. 1] hept - 3-y| met hyl ] - am de;

6- Met hyl - i ni dazAfeondiryg thisafuther Segre ofyihecprasgny invention, the reference
[ (I R 3S,4S)-2- (b| phenyl - 2- car bonyl ) - 2-aza-bicyclo [2.2.1

]

{

(
hept - 3-yl j g@ diBapifcAIRt Bﬁ&hdrﬁﬁ%i&éﬁad ihdi &7 vehdpeipamiolackl ¢ acid
(IR384S--5( fluopopheny

hyl -t h | e- 4- b L]- 2+ d
G- No! hy! - | iFoBPH. BAPHih Fol Bb- r@k&%sx%ai@?a%? R Y ¥ bMdse ™ 9
[ (IR 3S,4S)-2-(2-methyl -5-p-tolylthiazol e-

4- car bony| Julegiva-diithy gbodrapBicallhepch@ed roferdneclimage de;
6- Met hyl -i m dazo[ 2, | - b] t hi azol e-5-carboxylic acid

5-
{(IR ﬁq%] 49) - 2- [ii éél{dmaé)ggn;ﬁu]hﬁ]g?az nch* e present invention, the designation

2- et t hi azol'e- a- |cycl [2.2.1] hept-3-yl net Ryl } -ami de;
?( :\/Et gél ZS’TH%&[Z %{d(z @l R aﬁglqsgﬂ.'%ﬁ;:ﬁ ril%fg om daﬁjerent imaging sensors.

2-met hyl -t hi azol e- 4- car bonyl ] - 2-aza-bi cycl o[ 2. 2. 1] hept-3-yl met hyl } -am de;
6- Met hyl -i mi daz@hesd 9] 4l agrovled- aacdiding ito #ui deachings of the present

[ (I R 3S,4S)-2-(2-di net hyl am no- 5-
phenyl -t hi [ e | »&m de;

6 Nt hy| -1 [ aadaftsf PR e KoRARRE Yl ooriing Rl of TRl p
{(I'R 3S, 4S)-2-[ 2-di met hyl am no- 5- ( 3- , . .

I uor o- phenfyterast desipnatgd cuitbiony desiznatign Bimepe| off 2 sgeney jthe designilion ny| )
-am de; 6-Methyl-imdazo[2,]-b]thiazol e-5-carboxylic acid

[ (I R 3f5 4S)imndgd gelﬂgttﬂ%n Bopbenitst Risdwiaketirection and the working image being

4- car bonyl) - 2- aza- |cycl o[ 2. 2. 1] hept - 3-yl net hyl ] - am de;

F( :VERt gél 4S§n kfazfgl) b%)togx:gs%l%lgv%ng cf%rc%ﬁy ﬁe s@ccdn(a viewing direction being
phenyl -t hi azol e- 4- car bonylaél -aza- bi cycl of 2. 1hept 3-yl met hyl ] -am de;
6- Met hyl - i mignéalzesnglyl ndi-pialebioeths- st Hwngcdvé@'@ ign, the method comprlsmg

{(I R, 3S, 4S) - 2- [ 5- ( 3- et hoxy- phenyl ) -

t hi azol e- 4ycacbenyt:l(aPobtaai ﬁﬁék atidn ithhpepY 1 Wele tikdn} aloagitdefirst

2 6, 7- Tetk&aigﬁﬂjo tge%zo Qg gnb ] di fu?an - carboxylic ag;g{q(tj

{(IR 3S,4S)-2-.

5- (311 uor SISHBAICRMALH) %btamé%% BoifyPRdary dsignatiog, igpage,taken along a

1] hept - 3-yl net hyI } -amde; 1-Methyl- | H benzoi m dazol e-2-carboxylic acid
[ (I R 33)4Syidving- dilremidmytiap'lauedEfmm but similar to, the first viewing direction;
phenyl -t hi azol e- 4- carbonyl ) - 2-aza- bi cycl o[ 2. 2. 1] hept - 3-yl net hyl | - am de;
1-Methyl - | ne 1hél fién Hh d the secondary designation image

[ (IR 3S, 48)(&66(1%&%?%%?% tﬁ@dla%x : pheny é'ErE]llnazoeeS-e neay 2 &
o L B ron ki HISChe Tt PR AR in e designadon

[ (I R 3S,4S)-2-(2-di net hyl am no- 5- phenyl t hi azol e-

4- car bony| magaziaetibgydifalidg 2. pektisiptel Rivel tetehyinjerminrmé model of a portion
Benzot hi azol e-7- carboxylic acid

[ (I R 3S,4S) - 2-(2-di net hyl am no- 5- phenyl -t hi azol e- 4-

car bonyl ) -2-aza-bicycl o[ 2. 2. 1] hept - 3-y4 net hyl ] - am de;

6- Met hyl -pyrrol o[ 2,1 -b]thiazol e-7-carboxylic acid

[ (I R 3S, 4S)-2-(2-di nmet hyl am no- 5-

phenyl -t hi azol e- 4- carbonyl ) - 2-aza- bi cycl o[ 2. 2. 1] hept - 3-yl net hyl | - am de;
1 th hyl - | H- ben20| m dazol e- 2- -car boxyl ic acid

. A N\ L,

(1
hi
, 3,
(1
- (
]h
@
he
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Benzot hi azol e- 7- carboxylic acid

{(I'R, 3S, 4S) - 2-[ 2-di net hyl am no- 5- ( 3- net hoxy- phenyl ) -

t hi azol e-Wwocambiae3ib] - 2- aza- bi cycl o[ 2. 2. 1] hept - 3- yl met hpCY/1BZ00Y/0&1;161
Benzot hi azol e- 7- carboxylic acid

[ (I R 3S,4S)-2-(2-cycl opropyl -5-p-tolyl-thiazol e-4-

car bonyl ) - @7%a-sbbsy GkRERe2to théepbwdny | dirnichiph] ofinthdedesignation image;
Benzot hi azol e- 7- carboxylic acid

{(IR 3S, 49):2:] 2-.cycl opr | - 5- ( 2- fl.uQr.0- ) 5 P
{hi avol o A0 aPBEHE) SRS D ks oF 218 e Eenlilong g fepond vigyine
Benzot hi azol e- 7-car boxylic acid ) ) . .

[ (I R 3S, 4Siratio; ¢g)otroploypid 118 range| ipformtiopotoegenerate a simulated image
car bonyl ) -2-aza-bicycl o[ 2. 2. 1] hept-3-yl net hyl]-am de;

Benzot hi azgl g:4s ¢85 RpaplidLtRUedignation image to ap%roximate a view taken along
{(I'R, 3S, 4S) - 2-| 2-cycl opr opyl -5-(g3-fl uor o- 4- net hyl phenyl ) -

t hi azol e-4- car bonyl ] : 2-.aza-bi cycl o} 2. 2. dl.hept,- 3- - aptde;
Benzot Ki azd€esSeson r&Wchd%?%ﬂn» Eg corrclla]tmg Ehe J&rﬁ%é]%}age%’cﬂ the
{(I'R 3S,4S)-2-[5-(3-chloro-phenyl)-2-net hyl am not hi azol e-, L

4- car bony| dind@tzd itnagy sb af 20 2eriv hopntearajdtinn bgiveen 4he designation image
Benzot hi azol e- 7- carboxylic acid

{ (IR 3S, 45); 2-h2- &F ofRadhenyd )xFe iapl peRt hteelLion between the
4- car bony| %ﬂ%_‘[&?ﬁ%#@% %“Fazé% "‘%1{] h(;agzt Bl yjlhrrg; hyl} -anmi de;

Benzot hi azol e- 7-car boxylic acgid . . . SUICT

{(I R 3S, 4Syepenabione {RpEe ﬁnésﬁ}er arkingo HBRRG L9 - SHiys, ) location within the
oxazol e- 4-carbonyl ] - 2-aza-bi cycl o[ 2. 2. 1] hept - 3-yl net hyl } -am de,

Benzol[ d] i sebktiagemagsof arointydfi intereitdesignated within the designation image.

{(I'R, 3S, 4S) - 2-[ 2- di net hyl am no- 5-(3-fl uor ophenyl ) -

thi azo] £-4-carb ~&- - 0 ; Pied ¥4 A lof tiRMg&sent

5- Et hyid-eB- met hy?H i&lse]o%%zag%(g-@{ogg&régo%?%gngcing Hie? éky pﬁi =

{(I'R 3S, 4S)-2-[2-di met hyl am no-5-(3- ... . .

fI uor o- phenwepg@m aeithod fenidsa R ing svithin a,Wopkingip1age of 14 350€ £ DR hyl )
-am de; 3-Ethyl-5-methyl-isoxazol e-4-carboxylic acid .

{ (IR 3S, 45)f 2ntfe?es€“d@ﬁ?héiﬂedn@vftﬁhﬁa(d%signation image of a scene, the designation

fl uor o- phenyl ) -t hi azol e- 4- carbonyl ] - 2-aza-bi cycl o[ 2. 2. 1] hept - 3-yl net hyl }

-am de; Quinoxali.ne-5-ca vl i I ] P :
{(I R 3S, 4SJ13&% é‘?‘&ﬁ@f%{ﬂ?ﬁéﬁoﬁ%} ?’3‘*:"?%“%0%“5@."8%8 An,the working image being
t hi azol e- 4- car bonyl ] - 2-aza- bi cycl o[ 2. 2. 1% hept - 3-yl mat_hyl&, - am %e;.
Benzot hi aztdken7along bosgdang sisivdng direction, he second viewing direction being
{(IR 3S,4S)-2-[3- (|l Hindol -6-yl)-pyrazi ne-2-carbonyl]- 2-aza-bicyclo [2.2.1
I'hept - $5- y%f@ﬁﬂ&d&l{ﬁﬂ—ﬁ@ﬁall%ﬁw%hﬁ@i Qi@viﬁig_c‘cﬁi_‘d&tmm ile meihdbd comprising
{(1S, 3R 4R) -2-[5-(2-f | uoro-phenyl)-2-pyrrolidin-I-ylthiazol e-

4-car bonyl ] - 2-aza- pi cycl of 2. 2. hept.- 3-yl net -am.de.

Benzot hi az di&stens.q 'tgai@i’tiahuﬁ% iad}e%;x(gnahog 11¥1ag§ ol?¥ﬂe} sceﬁ@]tﬁgen along the first
S, 3R 4R) - 2- (2- di et hyl am no-5-mtol yl -t hi azol e-4- =

car bonyl ) - iexiaghdicgationf Zb Pobiairiepta- Sophdaryhyesjgatiogeimage taken along a
Benzot hi azol e- 7-carboxylic acid {(1

S, 3R 4R) - 2} 2ot divbetBRt ' O Hud SRR WY, Pihenfitst viewing direction;
t hi azol e- 4%%‘?@%&##&{2@%?%%&%%?%?2@3 Sﬁhept - 3- yl met hyl } -gam' de;
Benzot hi azol e-7-carbaxyljc acid . . - P
{(1s, 3R 4R)(C)ZQ([_BI({@§S:BPéﬁ%_ @_eﬂgﬁ@g%g bﬁ)@gglajlgiztpe secondary designation image
di met hyl am no-t hi azol e- 4- carbonyl | - 2-aza-bicyclo[2.2. 1]hept-3 -yl methyl}
- ani de2(Bena alehivazahge Tfoanhtay lrelatiagitd a plurality of pixels in the designation
{(1S, 3R 4R) - 2-[5- (4-f | uoro-phenyl)-2-pyrrolidin-I-ylthiazole-

4- car bonyl ].- 2- i " = 2- - Adfeflece i ken
Benzot hi azd ég%’zil%f%@é;%t?&cg alg? d&t}]{g Eﬂ tior Mh@ Wittt o eRefthice image

S, 3R, 4R) - 2- [ 2- di net hyl am_no- 5- (4-f| uor o- phenyl)- . .

t hi azol e- 4-detdangierenze aiewReYErdion aﬁﬁ%@%ﬁ‘%%@‘yl%ﬁfﬂ%?ﬂbsﬂ?’%%% the
Benzot hi azol e- 7-carboxylic acid {(1

S, 3R, 4R) - 2-de2iptaBbh Yinage aed Thd Rfélenos onagenlyé yange information being used to
t hi azol e- 4- carbonyl ] - 2-aza-bicyclo[2.2. 1] hept-3-ylnmethyl} -am de;
Benzot hi azol e- 7-carboxylic acid {(1

S, 3R, 4R) - 2- [ 2- di net hyl am no- 5- (3-f| uor 074- met hyl phenyl ) -

t hi azol e-4-carbonyl ] -2-aza-bicyclo[2.2. 1] hept-3-ylnethyl} -am de;
Benzot hi azol e- 7- carboxylic acid

{(1S, 3R 4R) - 2-[ 2- (et hyl - net hyl - am no) - 5- (4-f | uor ophenyl ) -

t hi azol e- 4-carbonyl ] - 2-aza-bicyclo[2.2. 1] hept-3-ylnethyl} -am de;

P T o —



and cognitive dysfunctions in the healthy population and in psychiatric and
neur ol ogi cal disorders; nental dysfunctions of aging; all types of amesi a;
severe nmewbaboweersdati on; dyski nesias and nuscul ar di s@asaB200903¢é1e
spasticity, trenors, novenent disorders; spontaneous and mnedi cati on-i nduced
dyski nesi as; neurodegenerative disorders including Huntington's,

Cr eut zf el dyelpgopiceal Alahel depth snap Reas kasendubiepioat dfiths yeldrame;imaggot r ophi ¢
| ateral sclerosis; Parkinson's disease; Cushing' s syndronme; traunatic

| esi ons; spi nal r r ; Hpﬁi j %kdo ER%I 419 | 0Ss;
tinnitus; @%ﬁﬁgFﬁﬁggﬁhaaﬁgggggggggéBﬁna eénZ&%?Q%?gPQ%ggvg 8isea§es; ocul ar
damage; retinopathy,; epilepsy;, seizure disorders; absence seizures, conplex
partial anoteeslation | beftvessi g aslererem oxasss Padt tl%fyn%rpékiﬁg H8E% ?.‘ée and
headache; pain disorders; anaesthesia and anal gesia; enhanced or

exagger at egh$8RghS | Veing URrRiiRds Ush@sitky decall gebiize ceptnl gap, ami

al | odyni a; acute pain; "burn pain; atypical facial pain; neuropathic pain;

back paj n;  conplex regi ona i.n syndronme I.and l.] - it j.C i pe . sports
i nj ur yagpai ?ﬁ eﬂ]é’lrlu?ydpgp eh;mt%pﬁaq(g}sa?)gh%%l it%l? egf: %iglﬁa@r{g h‘%‘%ﬁ%@? the

post - chenot her apy pain; post-stroke pain; post-operative pain; neuralgia;
ost eoar t hr idference dmdge iandsbetwsonithe svorking, impge ang| the aieferenen 118826 9 i t abl e
bowel syndrone; eating disorders; diabetes; toxic and dysnetabolic

di sorders jneluidiRgaGs SAitah RB¥bXingiidass i NeBIRNE hitassaneiglaeahol i sm
appetite, taste, eating, or drinking disorders; somatoformdisorders

i ncl udi ng hy ocq%gfrlasLs;.voniting/nausea; enesi s; gastric dyskinesia;
gastric ul ¥awan thedqsEERUONIPREFone (anosni a); i npaired gl ucose tol erance;
intestinal notility dyskinesias; hypothal am c di seases; hypophysis

di seases; hyper Areordimg sy radfariesr, fqagurexdfathef plesenteinyentionetie rafeispes hi c
grow h deficiency; dwarfism gigantism acronegaly; basophil adenomns;

pr ol 264 NOUR RSP 8 3¢k AT Riye bt PR SHVRA SecievionBas dheaiain, pr ost ati c

hypertrophy, te cancer; endonetrial, breast, coloncancer; all types

of testicular dysfungtions, fertility control; reprodugctive horimne
abnormal i ties; AWécordingiess e featwi of MpoBiS F&WP*?EnﬁF%&#%%HS?
psychogeni ¢ amenorrhea; urinary bladder incontinence; asthma; allergies;
all types ghagensmat pédmaplicaky amdhoses!t sferwabademys, ghdnahayst tinciowns;
cardi ovascul ar disorders; heart and | ung di seases, acute and congestive
heart fail ure;. hy Ion. t E QN RTaY ) | i-piidem as,
meul i n v efriun BRETRMET S APEN, RIRNRT e LELARM 3Ry WPRE LBUCE:
myocardi al infarction; arrhythm as, coronary diseases, |left ventricular
hyper t r ophyublegished the geopepdhinal lyagchowdrgkaens Imagfnes of cer ebrovascul ar
di sorders includi ng subarachnoi d haenorrhage, ischem c and henorrhagic
stroke and vascul ar denentia; chronic renal failure and other renal

di seases; gout; kidney cancer; urinary incontinence; and other diseases
rel at edst o IR DESORIRTION OFETHB/PRUMWINGHES. Conpounds of formula (1) are
particularly suitable for use in the treatnent of diseases or disorders
sel ected fromthe group consisting of all .types of slee i sorder S, of
stress-rel ated sh¥diOREEONGES %gveﬁo %?P&@ds sFﬁﬁb&Eu§3§@ﬁ8 g sé%hgf
cognitive dysfunctions in the healthy population and in psychiatric and
neur ol ogi ¢ refes@iodad she afcommpdnyingdradvingkiwlerdinsor ders. Eating di sorders may
be defined as conprising netabolic dysfunction; dysregul ated appetite
control; conpul sie ohesi i eS¢ ; j I I j esent

Pat hol ogi cal |y %g r#i§d§kggﬁayﬁf§§%8%§$h¥§gu ?S?gg%¥§?gﬁﬁggggﬁi%betite
(attraction or aversion for food); altered ener bal ance Lintakefvs.
expendi t ur épverdiont wilbbe ibesteated POSTER tVeHagRg ?%lr?of%?%niﬁdfn%es oL an

car bohydrates, high palatability); disturbed food availability

(unr estpi ctigBaslb@ihe ot elfieieat vipwingdidctionnt ed wat er bal ance. Dri nking

di sorders include polydipsias in psychiatric disorders and all other types
of excessive fluid intake. Sleep disorders include all types of
parasomi as, insomias, narcol epsy and ot her disorders of excessive

sl eepi ness, sleep-related dystonias; restless |eg syndrone; sleep apneas;
jet-lag syndrone; shift-work syndronme, del ayed or advanced sl eep phase
syndrome or insommias related to psychiatric disorders. Insomias are
defined as conprising sleep disorders associated with aging; intermttent
treatnment of chronic insomia; situatiogal transient insomia (new

envi ronnent, noise) or short-terminsomia due to stress; grief; pain or
illness. Insomia also include stress-rel ated syndrones incl uding
post-traumatic stress disorders as well as other types and subtypes of

anxi ety disorders such as generalized anxi ety, obsessive conpul sive
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In general, all chem cal transformations can be performed according to
wel | - known standard net hodol ogi es as described in the literature or as
descri bedwprroadie2336ocedur es bel ow. Preparati on of conpo@gaudaBmshtmeml a (T):
(1S,3S,4R)-2-((R) -1 -Phenyl -et hyl)-2-aza-bi cycl o[ 2. 2. 1] hept - 5- ene- 3- car boxy!
ic acid nethyl ester (1) can be synthesized according to a literature

procedure (N. Haghiantofloh chéas litlairatihg Hafynas npleYhenTatiabef Omethéd dox  Res.
Dev., 2005, 9, 105-109); the configuration of the stereocenters is assigned

in accordance wih this, ref. l. c ¥5 : cting
group to ?tra.‘ﬁslgﬂir%’)gypglg?so8@%82%3%@8%\%&%&%Zarlrlgééla: oé ﬁzﬁ[&r%?&%ﬁ{ﬁe noi ety
of (1) under hydrogenation conditions (e.g. H and catalytjc anounts of

Pd/ C) in tdigeqtions encerduig Bo@e@ac@yng@rb@mﬁeat mveBteR A f unctional ity of
(2) with, for instance, DIBAL at | ow tenperatures the respective al cohol

(3) can be obt apeds Wi Gihve @Rakell@tiAinged sécvndl ideilysien(adiontyf Swethod or

Dess- Martin-oxidation. After reductive amnation of (4) with benzylamne in

t he presengce of r.educi. n ent like sodiumtrij.ace : A he
benzyl Sor offp BsfeitEARIne anpyEl Py Ry orad T gTaRY VikaRd My
am ne (6). The acylation of (6) with a carboxylic acid RICOOH in the
presence odflirectiom pkcogling tythetteadhiveg STETDE peesgnt svenHorhe for mati on of

am des (7) which after renpoval of the Boc-group under acidic conditions
(e.g. HO in dioxane) can be transferred to conmpounds of fornula (1) by

am de coupling (e.g. B-A-COOH, TBTU or B-A-COCl).1 4 Schene 1: Synthesis of
conpounds piedegiratiaN OF Afg! PREFERRODEMBOOIMPNISs of formula (1) may
start with the protection of amne (6) with ethyl trifluoroacetate in the
presence of a base |ike DI PEA to give am'cges (t9) ¥\hi.ch can be. .

Boc- depr ot ect ed [ tpresgnt dgventign ds pomethod, 1eh pBsICTiRg PUNSx2hdeSShene 2) .
The obtai ned am ne (10) can be coupled with a carboxylic acid B-A-COOH in
the presenggvRfendingseR! iaken rie@acdiffrédevieRihg afirastibhs,amddcotrespimhingle
B-A-COCl to an amde (11). After deprotection with for instance K2CO3 or
NaOH in, al cohol /water .m xture 1 2) can be obtained which can be
coupl etV wi §¥§tgnﬁ£’$@%pplgn§8ggu%m&%ih§% the presence of a coupling reagent
| i ke TBTU to conpounds (8) of fornula gl). | 6 10Schene 2 : Alternﬁtive
synthesis of cofpounitsipes aodmpecsation ob sxstpesaandomethqds)aqaerding go AbeooH
TBTU, or B-A-COClI Schenme 3 : Alternative synthesis of conpounds of formula
(1), wher e;;fbs@nteﬁh%hﬁoﬂ) ma¥ HEBERSEM Eerabb@minercferdacend tige Sariagndsd of
formula (1) 1n which n equals 0 can be synthesized according to one of the
pat hways described in.schene 3. Starting fromthe Boc-protected conpound
(6) heter O@V&WWH& S€tPE8Rpounds (13) may be obtained in a
substitution reaction with for instance heterocyclyl chlorides or brom des
in the presenceReferaingasey ko ke 2608z fdgwe IDIlPEXates the scenpe@ ipevipeh at ur es.
After acid catal yzed renoval of the Boc-protecting group conpounds (14) of

f or mul )fﬁfl}h&?fﬁﬁ%@%% | sy iﬁ%ﬁf‘orﬁw@gfiwiw%&éu_tmcﬁmg@mg erc |

car box ac n the presence a 'coupling reagent Iike for

instance TBTU or by reaction . with an acid.chlori ded#i ke B- -c% ip,the
presence ofillstinkese 2| siluatisnpERerend; BFiHRAENE SCBY Yo 8@“@%‘? Be' >
transferred to conpounds (14) of formula (1) by substitution reaction with
for instaneeqiietsenndyedgyl debipasaiede’dnmagebt’anotiassdenetdfeinteresieritbe ivfaga base
| i ke K2CO3 and/ or DI PEA at el evated tenperatures. Thiazol e-4-carboxylic

acid derivative 3 : 'ng@dn : d : j

accordi ng {%gein&%%ﬁreﬁé%@é@@g%% %%nf&fsg)&g“)ﬂ%%%%&gu?ﬁg ¥ (Q;I Qﬁ%ﬁ@g@w S U
RNH OH[R = (Cl-4)al kyl, 17 (C3-6 )cycloal kyl, 18 NR2R3]. O(|Br2, .MeCN

i soanyl ni t sERsOT(Renseqy), whichnaerbe anosher sgnsar eromay %ﬁ’l}@j BHEicp 2)
NaOH EtOH 2 1 22 23 Schenme 4 : Synthesis of thiazol e-4-carboxylic acid
deri vappVvesise Wreme! sank® ipby§iChl 49k s, SdnS3r ) ayqhived kyl inmigeNdegigRat8dand R
is (G _4)al kyl By reaction of methyl dichloroacetate (15; commercially

avai lable) )M th an al.de i f i sum r
Bt oxi ae Thafe 3L PR bRk e FEE TR T B0 Mf { RCRE) SRAHE,
obt ai ned which can be transforned in a reaction with thioam.des [R =

(G _4) al kyldimetioeaDs) The | prapeay| nvestion 45 kyrimagly appleabdaltRy$iuaings iyt ed
t hi azol e derivatives (17) or in a reaction with thioureas (R = NR2R3) to
2-am no-substituted thiazole derivatives (17). Saponification of the ester
function with an aqg. solution of e.g. NaOH in a solvent |like MeCH results
in formation of the desired carboxylic acids (18, R = (G _4)al kyl,
(C3_6)cycl oal kyl or NR2R3) . 2-Brono-thiazole derivatives (19) can for

i nstance be obtained by reaction of the respective 2-am no-thiazole
derivative (17, R= NH2) with isoanylnitrite in the presence of

. N Y v



known fromthe literature Iike for instance reduction of the respective
carboxylic acid or their different derivatives with a reduci ng agent, by
reduct i orwof20ede23iespective nitrile or by oxidation of pemapriogozaheohol s
and their heterocyclic anal ogues with oxidating agents (e.g.: J . March,
Advanced Organic Chem stry, 4th edition, John Wley & Sons, p. 447-449,
919- 920 apBichiéwing dikbetidiS3DEhRY O O@lekyignifichoidyrndagansiielbee.syntdagsi zed by

treatment of (C3_6)cycloal kyl carboxam des with Lawesson's reagent.

Car boxyl i c ids of formi Lal i :Qr - | known
in the art2‘?@?&@‘3%%@8\@5@@%&%&t%?méa%hg.th@g%t% ?r{aﬁl%leﬁtfﬁeic emstry
of Heterocycles: Structure, Reactions, Syntheses, and Applications', 2nd
Edi ti on 20@8ticwiat sygnifisBNcoRs sguatiar- whexotlny vigwsingydirecionsoarer gl a
R*COOH wherein RL is benzo[l, 4] oxazi ne can be synthesi sed according to

scheme 5. By, hydrepenrhi &) nfire BB dedicks apatt] aulladfed aonmeelciaal 9oy
avai l able) 1n" MeOH 3-am no- 2-hydroxy-benzoiCc acid nethyl ester (26, Ra =

COOME, = may be obtai ned. The regioisaoner 6, Ra = H. Rb = )
may. b SoyrRHIETS BT GBPE 10 Ul Sher e Haere oy B ik E SRS oxy
anthranilic acid with (trinethylsilyl)diazonet hane. clization of one or
t he ot her withrsigrifiduboertieal Zopographyl syc6)s hiddings|sompicivnagde enradatiaie in the
presence of a base |like K2COB may | ead to 3-oxo-3, 4-di hydr o- 2Hbenzo|
| , 4] oxazi n ] VIS [ t i benzo

] Betdiebh {Aldok e ax%c%%m%@?ﬁ? &g%ﬁalgﬁnb? H&S6lct Br 3 s Motdefakld [

| , 4] oxazi ne derivatives In the presence of boron

trifluoride djethyl etherate, ,Conpounds (2 be al kyl ated at

nitrogen af®ihsindenthihpreseatigeentpn; Hglt@g@}éea%ies&ps FPAs & eﬁ(é’OKglgEB ina
solvent |like DMF to give the respective anal ogues (29). By saponification
of the respres-dimesoe] rodélvaf theescepzds avallghlepneitheNa@idusa isswdicicant

m xture |like water/EtOH the desired acids (30, 31, 32 or 33) may be

obt ai negl- Eglar ﬁlfﬁ?a\b"ll%?o tﬁ)ﬁtﬁfclf'ﬁgﬁlﬁnédéyd?tshﬁﬁ b&ause no such model has

benzo[ 17, 4] 0Xazi ne-car boxyl'i c aci erivatives rivatives of fornula

R*- COOH wherein RL is chroman may be for instance synthesised according to
schenme 6. W%ﬁ‘}miﬁl@is of chroman-5-carboxylic acid derivatives may be
started with the al kyl ati on of 3-hydroxy-benzoic acid nethyl ester (34;
comercially avpi %@iﬁlr@]) tevdnk htheredodf the prisdat invention pnaadercebtainis@COB t o
gi ve phenyl ether (35) which may be cyclised to the chronen derivative (36)

by heating to refl.ux in ' Lani )i Be, ar A t ewiRY be
saponi fi edabi?c??ée{f’%t OQIF}II\% g%?‘{%t%%ﬂ ﬁ)@b@één V\/g}éehlgegnget he

obt ai ned chronen derivative (37) may be hydrogenated to give the desired
aci d (38). difhetiaoby edippladed froonrtorstmilar tafskyierinadirgeder Diaf pylYs nay be
synt hesi zed by reduction of 4-chromanone (39; comrercially available) with

zinc iy acgla{;fgse,cic@i@g% %%%g{laﬁéc%ﬁshoaﬁt 3hidd @9 BE HbRingtdEreTEdhat €

chroman de tive W th BuLi and trapping with carbon dioxide to

give the desjred acid (41).Schene 6 : Synthesis of chroman-car.b ic acid
deri vat i ve&uibsienily ¢logs llbﬁﬁgﬁgr’lﬁﬁ‘i PrRen Weqqgeﬁanq% can %rpwzgn()yi:)e

i mdazo[2,]-b]thiazole may be for instance synthesised according to one of
the differ eatfopatdvelyablg byvatandard cbemiqits, Eod limwhin goptextvkypically refers

i mdazo[ 2,1 -b]thiazol e-carboxylic acid derivatives may be synthesized
starting f =€l 0f-0c 3~ ; | ' S, Hl Zghc&gﬂgéqﬁally
avai | abl e) E(ggl rrgcetglc %%l(gfe\?\%n h tﬁggﬁﬁ%ﬁa@tgﬁﬁl}éﬁ @T}Fﬁcga E?’C]—I eat el"evat ed
tenperatures. The _obtained am no-thi gzole (43) be converted tq.the

i Bzl 5. Nichyindisegtion dbKeRaTHGe Al By iy P s eeS S BRRIER i
cyclization with bronpacetal dehyde di ethyl acetal in the presence of an
aci d |pke gankediccaisesh vslr actihes it aa ¥,+8Y) banhsishinedinaying berfsbdinwi t h
for instance NaOH in solvents |ike THF and MeOH the desired acids (45) may

be obt ai ned. ,Pat hway, A 42 43. 44 45Pat hwa 46 47 48,49 .50 Path 51 52
53 54 55 PRIRLY rgaf{g@[z@%hmp@éw}g@ﬁw%éﬁggmggﬂse ARd fn?‘kses%‘%}%@?‘i ng

i mdazo[ 2,1 -b]thiazol e-carboxylic acid derivatives wherein Ris nmethyl or

et hyl, Ra ilse hypdgegenrdiablethpossiBle. iQpthydtlygerwrorthaetwel imdgesmait beel y
(pathway B) the im dazole derivative (46) may be transferred to the acetal
(47) by al t \‘%@h i I e efdMatime in

t he pr esenlél}éécgffog%as I?’?ig&ggg?gen%@t g@éggseqhq@/ﬂ(lzﬁfﬁ o%%ur?geédsg%i%igc
conditions (e.g. aq. hydrochloric acid) and dehydration of the internediate
(48) with for instance phosphorus oxychhoride may |lead to ester (49) which
may be transforned to the desired acid (50) by saponification with for
instance NaOH in solvents like THF and MeOH. In still an alternative
procedure (pathway C) the respective am no-thiazole (51; commercially

avai | abl e) may be converted to the formam di ne derivative (52) by heating

I o o o, o o o S - v



obtained (Berry CR et al, Oganic Letters, 2007, 9, 21, 4099-4102). Ester
(61) was obtained by brom nation of pyrrolo[2,]-b]thiazole-7-carboxylic

aci d et hywoest%rn23160) with NBS. In a Negishi-type coupl iPag/1B00¢/631X6i t h

di rethyl zinc in the presence of catalytic anounts of

[1,1"-Bis(di phenyl phosphi no) ferrocene]dichloropalladiun(ll) (62)

t hebr oni nea[%ﬁ_‘ﬁﬁ‘l g@@ig%epf dee furtyese-spatadyimagesusetias diope satfigentdppornllf i cati on
with a base 1ike Na in a solvent mxture like EtOH4/ water the acid

derivative 3k rivati = i ey hi azol e
were for itﬁé&&%@&%&%ﬁ%@%&(}g%fé%?ﬂyﬁgam’et e 1pat ag‘%/ﬂqas %mﬁpﬁﬁggﬁim 9.
64 65 66 67 68 Schene 9 : Synthesis_ of benzg‘té{ﬁi azol e-c%&?&ﬂ ic acid

deri vat i vesveBlappiwcteigbm of e images- DBRE 8FEUIER, dMREE Hydn e %@ﬁﬁ % t h

pot assi um t hi ocyanate the respective thiourea derivative (65) is obtained
whi ch can dﬂ%o@s}é‘éli it6 Rrik¥ rhﬂé@iﬂf@ﬂﬁaﬁ@ﬁ Felatingto dipturadity ofigends in keady omi ne
in an acid |like acetic acid to 2-am no-benzothi azol e derivatives (66). The

am no group can.be .renoved wi.th, for inst j i ter Fve
cster deri batietd ¢eFoke piftih seBl e B pslo AR BTt Bt 8 55,
with a base like NaOH in solvents or m xtures of solvents |ike water, MOH
and THF. Déei satrieveslativef tr the aviRsdmootiresiemsi nllRe partisb iglstifof@eean be
synt hesi sed according to one of the pathways shown in schenme 10. By
reaction OfinferRBiAPS Ay bl hdGhidedRRling dépthithrd csaRet uued os fhafinsé er
derivative the desired benzoxazol e-7-carboxylic acid derivatives (70) can
be obtai ned. The reactiaqn be catalyzed addi ti a cl.dl i ke
PTSA. The f@i&§lating J@age z%‘ﬁi’@f‘l@@ :Sﬁlﬂ%fog’;?f"% 8&%5 é&%&l@%ﬁ \Q/%Cg] %\%é can be
synt hesi zed by reaction of 2-am no-3 -hydroxy-benzoic acid ethyl ester
[(71), J .cHRensehef@endd ifagd3 so@srialderiatannpierralaiédn betwaendmagicel andgs,
119, 1169-1 178] wth acetyl chloride in the presence of TEA and PPTS at

el evatgd 1 L 4hRSinfMk ROMERtengABYA T Aatiion I18éatidiewahirbAedf est er
with a asgﬂggig' géﬁ?gm urIn ydr oxi ﬂeenﬁp;?ll g solvent m xture |ike

MeOH water. 69 70 7 1 72 Schenme 10: Synthesis of benzoxazol e-carboxylic acid
deri vat i vethaniedsss FOFGSRORERRP %Po’égﬁ\}‘lln%‘(’ft S’ig&a@dﬁg%ﬂiﬁo‘ﬁs ﬁb 76 77
Schenme 11: Synthesis of oxazol e-4-carboxylic acid derivatives, wherein Ris
met hyl . By iHeSiagddeon of a commercially avail abl e 3-oxo-propionic acid ester
derivative 73 with an aq. solution sodiumnitrite in presence of an acid
such as gl aci al ,acetj [ 3 j e aflesd 3k ue ofésg@n be
obt ai ned. The I?‘gctgﬁgaﬁloglg’- g—%@g-ag%%?ﬁggigg%&ésﬁr derivative 75 can be
synt hesi zed from conpounds of structure, 74 usjipng acetic, anhydri.de in
presence ofnventianiig highly advaptageons. Rridiag Cﬁg‘éﬁ‘?ﬁ ‘i“ﬁ%l‘??%@agﬁﬂuﬁ% s of
nmetal chlorides such as nercury chloride and zinc powder. Cyclization to

the cofsespapdific GAEWREPAREREhsoMagellftatt aubateydndcrediablt esrelntidertovati ve
76 can be achi eved under dehydrating conditions such as SOC in CHCl 3.

Saponi fication of.the ester fuyaction .usi d o] in such as
treat ment WPEECH B0 ‘glﬁ%ﬁ' ag%@ ?Y\llég)(l)ﬁ%ergl}?éi%gx% JF% gs\@héc 1:[115 Et gﬂ/twat er
provi des the correspondi ng oxazol e-4 carboxylic acjd_derivatjve 77.78 P d
PPh3 )4 79 iSonmation 2r répnterssire apfilatie dpmdsravasionpliypiull theeedimpenmenalat i ves.
Suzuki - XQAct i on under standard conditions of comrercially avail able

3- br ono- t higphie e paefiAXuldlemasiatiohd 8F hoivi thecatditvailanfomentiinl maye
aryl -boronic acids provides the correspondi ng 3-aryl -thi ophene-2-carboxylic

acid derivative, 79, ,Pd(PPh3)4,80 81.82 Scheng, : ! :

3-aryl - pyr &5i4sed ?Vlyi’@&%?%q%%dg Y beE irgﬁqrp@ceestpjl%g%%i"f_ &@%ﬁsﬁsg‘;\ecgr‘{glgf
standard conditions of comercially avail abl e 3-chl oro-pyrazjne-2-
carbonRril e (8Mefuict proveediogcivith|the aletdilsadl pragtigal oplsnicatationgofphevi des
t he correspondi ng 3-aryl - pyrazi ne-2-carbonitrile derivative 81 which is

transfor ”Eddb%%’%gpﬁc | Ledie 8k DRIl fo acfitk satdid dbinviaofbybys inedekyiai s of

the nitrile un basi ¢ conditions 1n a solvent |Iike MeOH. 83 84 Schene 14:

Al ternative synthesjs of finpal conpoynds wth noal,kyl - am nq-.sybst.i.t uents
in positi orthe descripfonsang 9@%@?-&1@%&8’» iﬁﬁg?wt @é‘hﬂgag‘ﬁ %@ 6?@5@-8§93}e§‘%1phi azol e
contai ning precursor 83 (prepared according to procedures given within this
appl i cati on) ‘creigpatibn datagds’t wialeshhagnB isideferrarbtons tar i'Werking Hmageaq.
solution of the respective primary amne to yield conpounds 84. Whenever

t he conpounds of fornula (I) are obtained in the formof m xtures of
enantioners, the enantioners can be sepdrated using nethods known to one
skilled in theart: e.g. by formati on and separation of diastereoneric salts
or by HPLC over a chiral stationary phase such as a Regis Welk-OL(R R (10
mm) colum, a Daicel Chiral Cel ODH (5-10 mm) columm, or a Daicel Chiral Pak
A (10 m) or AD-H (5 mm columm. Typical conditions of chiral HPLC are an

7 ™ o~ 1 o o - o Y



h Hour (s) HBSS Hank's bal anced salt sol uti on HEPES

4- ( 2- hydr oxyet hyl ) - pi perazi ne- 1-ethanesul fonic acid HPLC H gh performnce
| i quid chwormevogesphy LC Li qui d chromat ography M Mol ar (PCYIBMeEDE1161
Acetonitrile MeOH Methanol mn Mnute(s) MS Mass spectroscopy NBS

- Bronosucci ni m de PPTS Pyridi nium para -tol uenesul fonate prep. Preparative
PTSA | ar arfigheemiesldgdyoriedahereip ao hydnateiente, Rodnist dhopen atcordingato
Saturated tR Retention tinme TBME tert-BvXyl nethyl ether TBTU

O Benzotrigzol - 1-vyl - o t @r{%]h 5]%%' : TEA
Triethyla ﬁem?“lg—tACé?PWu%@ggc%ﬁ |h§e EC| % ri ngﬁgg ertE %gg& gﬁﬁffﬁ%@de THF
Tetrahydrofuran |-Chem stry The follow, ng exa%es il lO;@t rate .t he 5

pr epar at i caecotdipgde atieh agp@ial pf interestés deppirdiin ope hdmagssdt ihZout do
not at all limt the scope thereof. Al tenperatures are stated in OC

Conpounds @{E®nshRr Rcbeiderediddyin 4 HatdMreal308e Mrzorkarg anagaXf dnthger3)400 MHz
Bruker Avance; chem cal shifts are given in ppmrelative to the sol vent

used; ltiplicities:. s.3 singl =_do = L RlL.et, 7 rtet, m
2% ¢ 1p1 vt e anpesiar® hubieen dhato b it hftbrrghici, b Begh cpbBRRECT P
1100 series with DAD and M5 detection (Ms: Finnigan singlequadrupol|e);

col ums (4b@ws0n dmagh Inayd IMeghax psBinof interashmagxieaddy bedramsiesekims
XBridge C18; conditions (if not otherwi se stated the acidic gradient is

used) : basige AThide Chh RAtioB: wheRe a ti B vdedighated. B nhd L), 5%
to 95% Gﬂ%%?erf l&%ﬁ/&?ﬁaﬁ ?4.5’ ni L?ﬂirﬁ;n; 1gtci\c}z\lii c : epgglnt A N%C:N el uent B: TFA

inwater (0.4 nL/L), 5% to 95% CH3CN,..flow rate, 4.. M Niee LS:Qlven in
mn; In casHOBANg IHARE] ﬁPgélé%ﬁ?’ﬁ??H?ﬁdmg pg@é&}%@ﬂtlilgﬁbgghgf (Sl%ﬁgg%%(g{al
exanpl es of conpounds of fornmula (1), two retention tines are given.
Conpounds anage)uisd fdld voiyhindhe swopshe e tpoefeapinyeotiosi | i ca gel or by
preparative HPLC using RP-C based colums with MeCN wat er gradi ents and
forni ¢ qcid or 2 <addiitd & BnaRarsatiocnn of abpisdioa & agien A 1
Synt he}‘sqas of th?ggg?ﬂel@4?gg{rtb%fxy ?rg acli d derivatives A 1.1 Synthesis of
S-chl oro-1| - 0oxo-propionic ester_ derjvatjves ( er al ocedure), A sol ution
of the resé%%gliiﬂiégdﬁ d)éiﬁyléi‘@g(%@gi%l to e é)‘i‘éggl%gnla ’?‘Fﬁﬁh?fl RSB BAEt at e
(338 mol, 1.0 eq) in THF (100 nL) is added dropwise to a cold (-600C)
suspensi onc@des KBeBipoi@35wilinpt idehtifiedds 4 pixeHror stea@ll group Af perely) ih thhre

m xture is allowed to reach rt, stirred over night and concentrated in

vacuo. DCM |.C | d - d . | Ap6FS,: S€ a d the
aq. |layer }@Qgg(lnr aé\fcquﬂg%m‘ﬁ%sgér\}m % ﬁ W%gg%gh%%én Iﬁga%%%taﬁggr e
washed with ice-cold water and brine, drjed over, SO anc{Hconcentth ed in
vacuo to giJargenarefedetewningddny ahoundawoling. dpivhich (88¢ SR BPIN ABFY & whi ch
is used without further purification. 3-Chloro-2-o0xo-3-mtolyl-propionic
aci d nmpg hykp&sfethes@pansdnly Heahidel of a Spoit by linteessralihyse right net hyl
di chl oroacet at é. 3-Chl oro-2-0x0-3-p-tolyl-propionic acid nethyl

est erprepared, by reacti of 4-methyl -he Y, A : _

di chl or oac ngg?lm%‘:ecﬁlf 8?%@'%-?%?%%% Qf/@p ei%lt/%)%&ﬁ ggé‘gepgrbggﬁ%ég?’tvﬂgcslug nmet hyl

ester prepared by reaction of 3-nethoxy-benzal dehyde with nethyl .

di chl or o- apetehecu@erntlotive 2o (e fdesignaighingaes-thedselves.der §xPaPe 2 met hy!

ester prepared by reaction of 2-fluoro-benzal dehyde w th nethyl

di chl or o- agﬁhgﬁ@- o?- fR @HaPiod- (rﬁa%ésu afc0uBbE Y| derdvedxohiphepiresslatiasi @r met hyl
y

ester prepare reaction of 3-Tluoro-benzal dehyde with nethyl

di chl oroacet ate. 3-Chl ot.0- 3- (4-£!| uor o; phenyl.) - 2 Oz Or QPI_oN|, Ld :get hyl
ester pr epa?‘&?’-‘ﬂ?s?lgge’?i)oﬁn?ée' l[ltl}q %P@W&%&%dgk%’eﬂ% ﬁﬁfﬂﬁ&fﬁgfﬁ%& ik

di chl oroacetate. 3-Chl oro-3-(3-chl oro-phenyl)-2- oxo-{&gppi oni ¢ acid net hyl
ester poepapedfiby maadifieobetied: thhlvorrbingmagedutdibie debighation HpRge.

di chl oro-acetate. 3-Chl oro-2-o0x0-3-(3-trifluoromnethyl-phenyl)-propionic

aci d methyl est ey PpRa* @erditidLaft hRA Béredr il tHd HesRIRRicRVAnden#ak dshyde

wi th nmethyl dichloro-acetate.

3- Chl oro- 3- (3, 4-di nmet hyl - phenyl ) - 2- oxo- propi oni c .aci d_net hyl est.er prepared
by reacti ofcir t%?@dl@%ﬁ%—?%ﬁ%%%%‘aémﬁg‘?%wm Ul ghﬁ%lpgpgggg gﬁe.

3- Chl or o- 3- (3, 5-di net hyl - phenyl ) - 2- oxo-propi oni c acid nethyl ester prepared
by react i ofip@efreBtondbamtden! theeimzagede Mhdetevint tinhetdigfiondi chhsed hatdn doe.

3- (3-Brono- 4-fl uoro- phenyl) - 3-chl or o- 2- oxo- propi onic acid nethyl ester
prepared by reaction of 3-brono-4-fluoro-benzal dehyde wi th net hyl

di chl oro-acetate. 3-Chloro-3-(3,4-dichligro-phenyl)-2-o0xo-propionic acid

nmet hyl ester prepared by reaction of 3,4-dichloro-benzal dehyde wth nethyl
di chl oro-acetate. 3-Chloro-3-(3,4-difluoro-phenyl)-2-o0xo-propionic acid

met hyl ester prepared by reaction of 3,4-difluoro-benzal dehyde wi th nethyl
di chl oro-acetate. 3-Chl oro-3-(3-fluoro-4-nethyl-phenyl)-2-o0xo-propionic

o, . o o o . o o -



A. 1.2 Synthesis of thiazole-4-carboxylic acid nethyl ester derivatives
(general procedure) A solution of thioacetamde (132 mmol, 1.0 eq) in MCN
(250 rnL)wo=oexddesiet o a m xture of the respective 3-chl @COAB200%@31p610PI ONi C
ester derivative (132 mmol, 1.0 eq) and nol ecul ar sieves (4A, 12 g) in MeCN
(60 mL). After stirring for 5 h the mxture is cooled in an ice-bath and

t he obt ai npdepreCi i hadpping firddséorethtiafif . oiThetheesirelation s wiishedlelineh col d
MeCN, dried, dissolved in MeOH (280 ni) and stirred at 500C for 6 h. The

solvents are tives as a
white sol i g™ é;%ﬁg%{%ﬁqe(géﬁi‘%&%?als_ P%t 3}1%951 car%gﬁg} %@%ﬁ%ﬂg&%g@ ester
prepared by reaction of 3-chloro-2- oxo 3- mtol I- iaonic acid methyl
ester with thi odbettarmdavap@mavs!s bsed- horesm th er[ %H@BX IMAgEaPIPCESSINg

2-met hyl -5-p-tolyl-thiazol e-4-carboxylic acid nmethyl ester prepared by

reaction ofecﬁnﬁ%letmﬁcﬁ-r@rﬁb@aﬁ-lmg& kamphydl zﬁang aafmsdvmhg direstien sovizs h
t hi oacetam' de 92 mn; [MH + =

or cpar &l bip RRSEHIHERTS r%%"ef"é??{*@r‘r‘rrpﬁe%r ?f%ﬁ“eﬁr W%E?%?do‘é. Dk acic

met hyl ester with thi oacet amde. LG M tR m n; @é{; .
5- (4-f | uor dirpttesty| Althongh Hie - tenna S wheping céh%@fm@dawr)a wﬂyﬁe 186

prepared by reaction of 3-chloro-3-(4-fluoro-phenyl)-2-oxo- proplonrc acid

?Et h)?C:-l) es';?r‘im%hﬂaﬁ@hsoéﬁ&bﬁ%r%amﬂthMﬁMﬁ) thie Swarping Srdferredith jin 3. 84
s . H):

5-(3-chl or phen 2- | -.t hiazo t

pr epar ed b@‘ %/IF%WVSIF&%H &H%%}Y H@O%ﬁ B ﬁ”&ﬁ&ﬁ“‘)%’% g%h%ﬁo‘a’ﬁg%ﬁ% aci d
met hyl ester with thioacetam de. LCGMS: tR = 0.95 mn; HL+-2680

5- (3, 4- di mirhhyd,- gshenilt| Yo detaded hielowi ézsoaeewlt:amb@ﬁryamccaaeﬁ,d frEeslfing
ester prepared by reaction of

fhfggge 3 ﬁ%{ghggé MrX Sﬁéé b;ﬁ?zﬁﬂéﬁ&éﬁb‘)iv@im eeﬂsihdm@eh&étaefs@@rthw th

2- Met hyl - henyl -t hi gzol e arbo lic.acid  net est re y
reaction oﬁpﬁu%gﬂl@%e 15(95'1‘81(’@1 §¥m§r®§FW|d n tE‘fY’d’V ﬁ)}f 18‘835%‘? %\%?

t hi oacetam de. LCG-MsS: tR = 0. 87 mn; [MH + = 234. 3.

5-(2, 3-D cldber @xpﬁawnyic» béwmbhyifreﬂzﬂﬂlmmﬂve%ewmgb@xgdﬁom wrivdilaelehinl thest er
prepared by reaction of 3-chloro-3-(2, 3-di chl oro-phenyl) - 2-oxo- propronrc
acid rrethyl "‘gﬁlﬁég X‘%éh thioacetamde. LC-Ms: tR = 0.97 mn; [MH + = 302. 2.
5-(3-Fl uor §-2- IH phenyl ) - 2- et hyl -t hi azol e- 4- carboxylic acid nethyl
ester prepared reactr on . of )

3- chl or 0- 3- ( 3- fI %etvrﬁwmﬁhélﬁw) ang_ isxesss Befichhite 158t ondrHiAction: or
wth thioacetamde LCGMs: tR=0.93 mn; [MH + = 266. 3.

5-(3- B'IQ”D'cénfeb%ﬁf phene )opﬁcmeazhgloﬂam anage sdnsvarddhy tinse ani ithaget sy |
ester prepared reacti on of

3(3brorm4f r h . . L,OR g ] er with
3 (3 br on. s oetprIPIERY bbidedMdd %@@gﬂ%&kﬂgggrgzaeﬁﬁécﬁaﬂzatuwry, el
5- (3, 4-Di chl or o- pheny 2-met hyl -t hi azol e- 4-carhoxylic, acid nmeth ester

ot 3
prepar ed bynawdet definast apebraionl: 3s (tBe Aresasineo Pb-Bhasaley -podud- of 8pftoni ¢
acid nmethyl ester with thioacetamde. LCMs: tR = 0.99 mn; [MH+ = 302. 2.

5-(3, 4- DI f hudeiys Blv@the R0 difdotiogke- 4. car boxyl i ¢ aci d methyl ester
prepared by reaction of 3- chloro 3-(3, 4-di fl uoro-phenyl) - 2-o0xo-propionic

acid nethyl estef with.thio 270.3.
5- (3-Fl uoro-4- rre%lqwé ﬁﬁ%&?ﬁc ?ﬁ@?oqsﬁ‘il%?%f[é gﬁ (L,rge%% d'pfll ctéwgﬂom '

ester prepared by reaction of

3- chl oR6- 3-\(iswidgudirestibnsef Hy angledyipedbeiweeepribpitloind viereing dieackipn 3é1élter
with thioacetamde. LCMS: tR = 1.00 min; [MH+ = 266.0.

5- (3, 5- D meLfy | seoip@ther %e%hgy 1réc'ﬂibﬁ§% @es% {hah BRE White afaduatdiydetigst er
prepared by reaction of 3-chloro-3- di met hyl - phenyl ) - 2- oxo- pr opi oni ¢
acid net hyl ester vvrtg t hi oacetamde LC—IVB: tR=10.97 mn; [MH + = 262. 3.
A 1.3 Synt HesweenthetBGivn VNS LY eN%- 4- car boxylic aci d methyl ester
derivatives Synthesis of cycl opropanecarbothioic acid am de

2, 4-Bi s- (4- et hoxyphenyl ) -1, 3-di t hi a- 2, 4-di phosphetane 2, 4-di sul fide
(Lawesson reagent, 173 mmol) is added to a m xture of

cycl opropanecar boxam de (173 mmol) and Na CQ(173 nmmol) in THF (750 nli). The
reaction mxture is stirred at reflux fl& 3h, concentrated in vacuo and
diluted with ether (500 nL) and water (500 nL). The | ayers are separated
and the ag. layer is extracted with ether (250 nL). The conbi ned organic

| ayers are washed with brine (100 ni), dried over MySO4 and concentrated in
vacuo to gi ve a cr ude product whi ch is used w thout further purificati on.

R AN~ ~ M~ Aa P~ NS ~1 N ~ NS oA ~ ~ n "~ s o o



2- Am no- 5- (4-fl uoro- phenyl ) -t hi azol e- 4-carboxylic acid nethyl ester
prepared by reaction of 3-chloro-3-(4-fluoro-phenyl)-2-oxo-propionic acid
met hyl esweroawi2k3ibhi ourea. LC-MS: tR = 0.75 mn; [ MtH] PCEIBEB9/251161

2- Am no- 5- ( 3- met hoxy- phenyl ) -t hi azol e- 4-car boxylic acid nethyl ester
prepared by reaction of 3-chloro-3-(3-nmethoxy-phenyl)-2-oxo-propionic acid
met hyl ester w Rbferdriceuisemadt GoMangt Rnforfhafibnngenertiigih+ par@@sredative

2- Am no- 5- ( 3-chl or o- phenyl ) -t hi azol e- 4-carboxylic acid nmethyl ester
prepared by reactior - £hl @r.0- 33+ 3- rQaiire Wdnoudd B¥ (roRE PR aci d
met hyl est%%éewaﬁﬁéq%ﬂ?l%gr@%ﬁfgal\%&“%’é @bgége m“nﬁElt él[”l\?lfﬁh =°269. 2.

2- Ami no-5-(3-trifluaoronet hyl - phenyl)-thiazol e-4-cayboxy]ic acid yethyl
ester pr epéa;réigi Wod@a@fi@ﬁygfe%ent %n\)rentﬂm Zts effectlve[y a X: ~<?imenszonapy
3-chloro-3-(3-trifluoronethyl-phenyl)-2-oxo-propionic acid nethyl ester

Wi th thi oufg@resdibn MBthd ReneQalén ffoRi asMpltd viewid@dliction, in clear contrast

2- Am no- 5- phenyl -t hi azol e- 4- carboxylic acid nethyl esterprepared by

reacti o] - chl or 0- 2- 0x0-:3, - - QI QR OH i t - Wi.th
b our on. tcTidsPefedinfip 3ads RUTHLL B 3863 CeritiibrEl Sl Secifig s
2- brono-t hi azol e-4-carboxylic acid nmethyl ester derivatives (general
pr ocedur e) Specifisdlynawordingatondhp seneeionsi t5e AppI9ECh e 8 pRaitinl, dhree-
2-am no-t hi azol e-4-carboxylic acid nmethyl ester (7.10 mmol) is added

porti onw S@ink&hsorBl ¥idHet cOhstitRi®bisedldh vieRls)takkdtohlSoRaml thoichst dige 640. 6
mmol) in MCN (30 nL). The m xture is stirred for 20 mn at 15C, for 30 mn

at 400C and for 90 min at 65C. Th ol vent.s.are.re ] NV t he

crude prodf &qusOngMP% mdﬁ?%eﬁ?ﬁ@pggﬂ zgﬁq;g%pggrg é%%)l}{% W%@ng

Et OAc/ hept ane) or used wi thout further purification. )

2- Br onp- 5- fifd siofaveplodyd buildingsoweultl baadsompedite hecisglase fory¢ore]plépn

prepared by reaction of 2-am no-5-(2-fluoro-phenyl)-thiazol e-4-carboxylic

aci d hylg; I i ' id@bf thd BuildibedShd Rehnfud$ofi n;
"R BgVé@ia&R)g@égr%BngQé_@% 38 theS RRMAIAA L Hid Buildifipl/Brhd Rofiniu®6o

[ MEH] + = - -fluoro-phenyl)-thiazol e-4-carboxylic acid

met hyl ester prepared by, reaction of . . .

2- am no- 5- (1%- PF"L?SF‘B-‘BH@%W“) -agﬂfeéﬁ o&‘& Prevliegbygfi irhcogg?lﬁtenmfﬂypafégrg,e PTwi t h
CuBr2 and isoanyl nitrite. LGMS: tR=1.08 mn; [MH+ = 316.0.

2- Br ono- 5- {ufficiontorepianyd Jo ddsembld thednbamtation] acdetailed fotheribedawer
prepared by reaction of 2-am no-5-(4-fluoro-phenyl)-thiazol e-4-carboxylic
acid nmet hyl est | - potil i siBio alRic@e® 6rm n;
[MeH + = 316, 1%%?%%%%@‘%@?#8%%?@ )‘-Etutﬁ?%é‘go&fyg-%gr boxyl i ¢ aci d
met hyl ester prepared by reactign of ; e - . . .

2- am no- 5- {Iaikes ﬁ@&t;h-%éwqmaﬁﬁgamﬁ docptions pHkn; & te MR IRYR! Waass: with
CuBr2 and isoanyl nitrite. LCGMS tR = 0.97 mn; [MH+ = 328. 2.

2- Br onps 5- (A3~ &l Gecombaiiydr) frohi drolleschiption iyl cheadépthnmbhyih @sston
prepared by reaction of 2-am no-5-(3-chloro-phenyl)-thiazol e-4-carboxylic

acid nmethyl ester with dyJ LE L G- VS = Q:m n;

[ MEH] + = 3§§?‘§?8%(§F%§RB%?(E garfgél qﬂ:t%g@?ﬁ%?ﬂ%mﬁhgaﬁ)}hggty%%gzdgl 6(‘ai-)%?tgarngnoxyl iC
id met hyl t db ti f

L . 5SSt ooy s Heean sl sl ey

ester with CuBr2 and isoanyl nitrite. LCMs: tR=1.03 mn; [MH+ =

366. 2. | - Br 9impiguRiiRRMbn il rohereGardieyibn. dnabé dasedhy higstleitudy apaled by
reaction of 2-am no-5-phenyl-thiazol e-4-carboxylic acid nmethyl ester with

CuBr2 and iso | npitrite. LCMS,, tR = .1 07 m.n. 4l + .= . . 6
Synt hesi s Qﬁoﬁﬁég@g}tgp 9§3a?rb%§}<y?liﬂpl§h°|t% WW?F&ggtllﬁég%glmﬁgﬁgguf%%ki ng a
substituent in 2-position (general procedure) A solution/suspensiaon of the
r espec?i ve verthmb vbewinigadiot asion- ataalbpeyits ks thisi kecemesya “losebrelpBva digiHadl ) in
EtOH (20 nlL) is added to a suspension of Pd/C (600 ng, 10% in EtCH (20 nL)
and stirre y - fnﬁ’%ﬁ ibed abalocal o the denséfHaglt ikt ration
t hr ough ceﬁ}%ﬂgﬁéﬁ?ﬂém@\%ﬁ%ﬁth g(%g%?z@t%e desired product is obtained
which is used wi thout further purificatiaqn. . ,

5- ( 2- FI uor 69BHeRVINIEsH;sy Bq?é%-oéariBB@jﬁl iog & DB | EXERISEYe JPaB S by
hydrogenati on of 2-brono-5-(2-fluoro-phenyl)-thiazol e-4-carboxylic acid

net hyl est example, NBomtRgeo@rapliical imagdvitathbase. 238. depth map is described as

5- (4- Fl uor o- phenyl ) -t hi azol e- 4-carboxylic acid nethyl ester prepared by
hydr ogenati on of 2-brono-5-(4-fl uoro-phenyl)-thiazol e-4-carboxylic acid

met hyl ester. LCMS: tR =0.92 mn; [Mi#]+ = 238. 1.

5- (3- Met hoxy- phenyl ) -t hi azol e- 4-carboxylic acid nethyl ester prepared by
hydr ogenati on of 2-brono-5-(3-nethoxy-phenyl)-thiazol e-4-carboxylic acid
met hyl ester. LCMS: tR =0.92 mn; [MH + = 250. 1.

5- (3- Chl or o- phenyl ) -t hi azol e-4-carboxylic acid nethyl ester prepared by

. S = o o



5- (3, 4-di et hyl - phenyl ) - 2- et hyl -t hi azol e- 4- carboxylic acid prepared by
saponi fication of 5-(3,4-dinethyl-phenyl)-2-nethyl-thiazol e-4-carboxylic
aci d net hwb 2e6tee316LC-M5: tR = 0.86 mn; [ MtH + = PCT/IB2009/051161

248. 3. 2-am no- 5- (3-fl uoro-phenyl)-thi azol e-4-carboxylic acid prepared by
saponification of 2-am no-5-(3-fluoro-phenyl)-thiazol e-4-carboxylic acid
met hyl est@elative” M thR sene 6thati in; is] Mitenally 238sittent, but need not be

2- Met hyl - 5- phenyl -t hi azol e- 4- carboxyl i ¢ acid prepared by saponification of

2- et hyl - 53 phenyl ~t.hi -4-c i [ 15%:5]4\4% = 0.77
mn; [ M:H] i&%ﬁ%‘%‘&%g aggc?b?eap(ﬁ‘f@@fglﬁ%@%ﬁlgﬁ@lﬁtﬁgﬁgﬁy@% E‘liagzo e- 4-a(1:%ér?boxyl iC
acid prepared by saponification of . ..
5- (2, 3- di i, rseerihenyon greates thap, thepixebiensity fithe 9IrPoading aRgR | ester.
LCMs: tR=0.86 nmn; [MH+ = 288. 2.
g- (3-Fl uoto- 2- URéﬁYr;inghwlagai%- fEFdre tihiiazokenctaltprdaounbd @s ackdriigpar ed

y saponification o . . .
St 3 TS0 Saitt HR¥ i RSN, hiepfioh Tt BpPE e il RO WLABbRC ek 5 N
5- (3-Brono-4-fl uoro-phenyl)-2-nethyl -thi azol e- 4-car boxgl_i c acid prepared by
saponi f i capootiomsf and viewing directions of the Image Sensors. Such information may
5-(3-brono-4-fluoro-phenyl)-2-nethyl -thiazol e-4-carboxylic acid nethyl
ester. LG ﬁ@ideﬁ%éf {ﬁnﬁ@.mgq Sne, [VddibmaBdl, 8f a wide range of sensor systems
5- (3, 4-Di chl oro- phenyl ) -2-nethyl -t hi azol e- 4-carboxyl1c acid prepared by

saponi fication of 5-(3,4:dichloro-phenyl)-2-nme | -t hi.azol e-4-car lic
2o d et nyOBBRNY T Sheincling GaReR A TGP JRGHRr SRol SRERRYY

5- (3, 4-Di fl uoro-phenyl)-2-nethyl -thiazol e-4-carboxylic acid prepared by
saponi f i cabptical afackin(e3 ahddinfdgearovegateny to geographigl refereaceodaiabiassar bosyl i ¢
acid nethyl ester. LCGMS: tR =0.82 mn; [ MH + = 256. 3.

5-(3- Fidlor&aégiﬁg%%b%ﬁ@yhéé@ﬁ&%&%-saxli'fe%iabsftﬂih%ﬁge%ﬁydris.C acid prepared

by saponifica

e TR B e i Y38 2hE e SARB Lol R
5- (3, 5-Di et hyl - phenyl ) - 2- et hyl -t hi azol e- 4- carboxylic acid prepared by
saponi f i catliseincoffrdm (BeSirdhge tsbydorpfrengéividgntitehworkhiga robge, 4andrbaxyl i ¢
acid nethyl ester. LCMs: tR = 0.86 mn; [MH + = 248. 3.

5-(3-Triflyor t - phe = 2-NE i le- 4 I GodGdiffeRgpar ed
by saponi f?xgxg?%nﬁiﬁer e dsigs TRICANbIORY aml& ¢ ADSHWe! GoadiftfeRin
5-(3-trifluoromethyl-phenyl)-2-nmethyl -thiazol e-4-carboxyljc acjd nethyl
esg er. LC M@yeleng&a)goo yiqi,l%llﬁ?ox[ 'mpfﬁﬂibf/e:light. Thus, for exampf(e),/ the d%&gnatmn y
288. 03. 5- (2- Fl uor o- phenyl ) -t hi azol e- 4-carboxylic acid prepared by

saponi {4 cajhagesoihad Heedlbtinarasheniid the Woddabdnhgeds bqeyy image, o viee hy
ester. LGMS: tR =0.80 m n;&)%I\/HrH]+ = 224.1.

5- (3- Met hoxy- phenyl ) -t hi azol g-4-car I | e d fl Ljcation
of 5. (3 mev ki byt Pof bl e Sa ki AE R R p bR U TR
= 0.81 mn; [MH + = 236. 1. _5-%3- Chl or o- phenyl ) -t hi azol e- 4- carboxyl.ic acid
prepar ed byavalsogilt bard.iespéte Bl ¢Bthenabsvs-qmieny) 3n (Rplermnéeloe WheEsly| i ¢
acid nethyl ester. LCMS: tR = 0.85 mn; [MH+ = 240.0.

5-(3-Trifl uar @Qﬁtehuhagﬂgaydo}-ishhs%aob@dfﬂff@@hqu@ o akhtk PhepRsReatipn
saponification of 5-(3-trifluoronethyl-phenyl)-thiazol e-4-carboxylic acid
met hyl ester. LCMs: . tR = 0.89. mn; [M =.274. 0. _

5- (4- Fl uor gpﬁﬁ@nﬂ’\{? thei 3’?6@8&%%5%3&% 'Ilf%fsaé’f lﬁnBr@Saﬁ%oé’awf s:[g%opr{f}?‘?néat i on
of 5-(4-fluoro-phenyl)-thiazol e-4-carboxylic acid nethyl ester. LCGM: tR =
0. 80 n2t; [ikeddtion= 224. 1. 2- Cycl opropyl - 5- phenyl -t hi azol e- 4- carboxylic acid
prepared by saponification of 2-cycl opropyl-5-phenyl-thiazol e-4-carboxylic

acid nethyl est qrhet ’?f]%%ﬁt iﬁfv&ﬁ?zgli%aggiriﬂéblé N5 H iy ﬁit@é’tﬁnflwheée a scene is

2- Cycl opr opyl - 5-p- i azo boxylic acid prepared by

S T L& Miswedbs pvasing bopsore fronbsiaRutigngy tonparalief Hewiny difeefiGhs] Mot NY!
2- Cycl opropyl -5-(2-fl uoro-phenyl)-thi azol e-4-carboxylic acid prepared by
saponi f i catindupentie- of tHeoplatioyh- SrppBrtingitreoirphging | Seasdrs abo bertdincasbHxyl i ¢
acid nethyl ester. LCMS: tR = 0.91 mn; [MH + = 264. 27.

2- Cycl opropyl -5-mtol yl-thiazol e-4-carboxylic acid prepared by

saponi fication of 2-cycl opropyl-5-mtoligl -thiazol e-4-carboxylic acid nethyl
ester. LCGMS: tR =0.90 mn; [MH + = 260. 23.

2- Cycl opropyl -5-(3-fl uoro-4-net hyl - phenyl ) -t hi azol e- 4-carboxylic acid
prepared by saponification of

2-cycl opropyl -5-(3-fl uoro-4-net hyl - phenyl ) -thi azol e-4- carboxylic acid

.



ester with dinethylamne. LCMs: tR =0.84 mn; [MH + =

267.42. 2- Di et hyl am no- 5- (4-fl uoro- phenyl ) -t hi azol e-4-carboxylic acid

pr epar ed W9 20@aceilen of 2-brono-5-(4-fl uoro-phenyl) -t hi edlB2049/0HNEIOXY] | C
acid nmethyl ester with dinethylamine. LCMs: tR = 0.83 mn; [MH + =
267.27. 2-Di net hyl am no- 5- ( 3- net hoxy- phenyl ) -t hi azol e- 4- carboxylic acid
prepar ed byng eachdenodithe sbusamo-niay Demeohnteyd- pinenjdnd-basied zplatforme dethoxyl i ¢
acid nethyl ester with dinethylamne. LCGMs: tR =0.83 min; [MH + =
279.25. Ac 11pg..t h e [ i1 Reqfi |

2 arm no- 5- GeyibPrp DL PR EC R R SEhICIE TocRAY it AenliBLIC M of,

5- (3-Chl oro- phenyl ) - 2-di et hyl am no-t hi az?{?s-A-.car box%/{I JcC %: d gr epared by
reaction ofiey- blenedypiceHy cHiconyenianiy aRRside dmasss & Flﬁﬁi‘i o0 3134 et hyl
ester with diethylamne. LGMS tR=0.92 mn; [MH+ = 3 11.21.

5- ( 3- Chl or gopfiedy bh -fyiaghotl Geidrwismhitbertnei platfoemnd.- Exapied of patfornpr epar ed
by reaction of 2-brono-5-(3-chloro-phenyl)-thiazol e-4-carboxylic acid

met hyl ester, w th_ethyl pethvl.an ne. = VB = LA, : F.297. 22.
NI AL A R R S Y S R i B e
(general procedure) The al cohol (3 nmmol) is slowy added to a suspension of
sodi um hyd¢ilaavVed afrell) types BaR fizes ghierdtheniaiy iflogting Rladermpscbaligic 15 nin
at rt followed by the addition of a solution of the respective

2- br om-th'@}@tgeﬁaﬁgﬁ%&w@ aaé d nethyl ester derivative (1.5 nmol) in
THF / DIVFg()6 m / 0.7 m). Af?er stirring at rt for 2d THF (13.6 nL), MOH

(6.8 nL) and a NaCOH sol ution (1,0 13.. re d ively and
the nmixture i sqlPT‘}l?%dl%go f(éﬁl.ﬂfe’l' eﬂg%? \)gﬁﬁg%t%&raeﬁg@e%g?(z&\%glﬁosdfa%d t he
residue is diluted with water (30 nL). The suspension is made acidic (pH 3)
by additi ometffodagecaiding to dbe degdongs afidthexprieastictnventiee for HEsnVIRE Et OAC.
The conbi ned organic | ayers are washed twice with brine, dried over MgSO™4
and cofipent; WorkRasu ' dosdihe & r aaicdethidioriatedisathini 4 hout
furt hg!rlppu%irlﬁrggit F@ﬁyﬁg’ %%%?gyzg?%%nyl%ﬁ 2- met hoxy-t hi E?zol e-4-carboxylic
acid LCGCMs, tR=,0.93 mn;. [MH + = 271.24. .. .

5°(5- O or BemeR{AM 15 Shet RS dPross, FibRdimente comslitianls PEfRERSH ¢ ve:
tR=20.95 mn; [MH+ = 314. 00. _ _

5- ( 3- Chl or dirpltinpetiwe@nahd desighdti@r vhages-andrtboxwdrkingrivhagel essimed bRtke 0. 93
mn; [MtH + = 284.01. A 1.9 Synthesis of 2-nethyl-oxazol e-4-carboxylic acid

derivati Veﬁfd%eﬁwﬁti%ne%’ﬁhg??ﬁﬁmﬂfat'gﬁ.acet yl am no- 3- oxo- propi oni ¢ aci d net hyl
ester derivatives (gener procedure) A solution of the respective

3-o0xo0-propionic_acid nethyl ester derjvative .8 mmol ., 1.0 . ) J.n gl aci al
acetic acid (1.9ppeificols ey éé&ta@ 19bceanss Adt“r‘ﬁ W@%Pgt‘ﬁg@}‘ﬁfd@n added a
solution of NaNO (5.6 mmol, 1.16 eq.) in water (0.68 nlL). After the

addi ti ph Wasagarbhese 1(@h Imagk 2, ahanms Tt arh( e H), Irespedtivelywasstated r t  and
stirred for 2 h. Then the solution was poured into water (10 nm.) and after

a few mnu r yst . A i I in an
e bath abeury ERARLS (BFEEE ol BRRARLY AFlhed SDDRRS LR MR RE ol oG
several times with cold water and the water was renoved, by the azeotrope of
t ol uene- wavéth i diffesiago bub gimilar2 ViGHNEX HITECHBDS - GR8- PrIBTRY c hcdWicket hy|
ester derivatives which were dissolved in a mxture of acetic anhydride

(1.4 m) agge@kaehdl.c.aesth £ sarlidd{liBorde) to Basii smslat tikhing wasdiidde d
sodi um acetate (0.296 mmol, 0.06 eq.) and Hgdl (0.01 mmol, 0.002 eq.). The

m xture was_refl uxed f.or , dhen ¢ e t d tereds T lid was
i hsed i And ot i¥Gs ok of IR pRSE Roled A Raid GhFote sl [ 1
water and one tinme with IMag. K2CG38. The organic | ayer was dried over
MySO4, 28 i | eyl semdpleddvenarmoeiag TAY atrtimes pensadied Syvessdhpueisererl.by f1 ash
chromat ography to afford the correspondi ng 2-acetyl am no- 3- 0xo- pr.opi oni c

acid met hyl eSt%eﬁ,erdtVﬁEngPM, the two designation images, together with the
2- Acetyl am no- 3- oxo-3-(3-trifluoronet hoxy-phenyl)-propionic acid nethyl

ester prepared according t eneral procedure A.1.9.1 from .. .

3 oxo- 3. ( 3 CPREH EBHETTK e A B GEn ST oS AR PRI tioR 3 g, 2
Synt hesi s of 2-nethyl-oxazol e-4-carboxylic acid derivatives (general
procedur e) Ahsaimei o safpiing tles pewigky e - aeprodeastdn dby3image pregpitetivs aci d
nmet hyl ester derivative (0.63 mml, 1.0 eq.) in CHC 3 (0.4 niL) was cool ed
to 00C in an ice/NaC bath. SOCC 2 (0.88 mol, 1.4 eq.) was added to the
stirred solution and the tenperature wd$é mai ntai ned at 00C for 30 m nutes.
Then the solution was stirred and refl uxed for one hour. Another 0.25 eq.
of SOC was added and the reaction mxture was refluxed for another hour.
The excess SOC 2 was quenched with M aq. K2CO . The aq. |ayer was
extracted twce with ether. The conbi ned organi c phases were washed once

. N R A £~~~ o - o )



A.1.10.3 3-Benzo[l, 3] di oxol -5-yl -t hi ophene-2-carboxylic acid According to

t he procedure descri bed above 430 ng of 3-Benzo[l, 3] di oxol -5-ylthiophene-

2- car boxywoco@cizeB16LC-MS: tR = 0.93 mn; [MH + = 290. 22CI/1Bzw9/ef1uai ned
from 3- Br onot hi ophene- 2-carboxylic acid (600 ng; 2.9 mol) and 3, 4-

(et hyl enedi oxy) phenyl boronic acid (480 ng; 2.9 mmol). A 1.1 0.4

3- (4- Met hogsyhiiheayto dérbicopihgsénRreatibnxylatingdciat ledstosdbsey of the pixepr ocedur e
descri bed above 424 ng of 3- (4 Met hoxy- phenyl ) - t hi ophene- ‘2-carboxylic acid

LS, L IR O S R s

4- met hoxyphenyl boronic acid (440 ny; J1 ynt hesi s of
3- aryl - pyriatirplarzesblepforythit puerass: SW@ ﬂ1@ tile iater samp ed i age may be
3- p- Tol yl - pyrazi ne- 2- carboxylic acid 3-Chl oropyrazine-2-carbonitrile (3.0

9; 21.5 m@insidieed Sinagol el DT Hhybehivfvet e nreghite. Mihe avgiltistreferkdabr oni ¢
acid (3.2 g; 23.65 mmdl) was added, followed by t he addltlon of K2CO3 (8.2

g; 59 ) and.wat er 0 he r.e with N
(o) for 3 %am : thr*”f“S%ﬁ‘e‘&“By L S e G A
3.2 mol ) and palladiun(ll)acetate (237 ng;, 1.06 mmol). The reactron

m xt ure walbchéaneih the igtgeioffidiently desle packed to fornt arelipbie indicatioy:
filtered over a plug of celite and dried with magnesiunsul fate. The organi c

sol vent wags ?N@Bprsaﬂﬁgesu Bg%utfd%ig&c@rqt}ﬁﬁ ahgUfigldt 8f 9ice & thed dedignation
S-p-tolyl-pyrazine-l-carbonitrile. The internediate nitrile was dissolved

in MOH ( 110 m) follo t he dd|t|o 4 Na The
resul ting YR3&SSr &1 st HE&?I@E‘YP@%@S Hared aﬁ 186%5'1‘@6 W@_{?%pg gt‘%téh?veda was
evaporated under reduced pressure. The residual aq. phase was acidified to
pH=2 by t heamaddirtieonf ahagmnele wCtharpdxelheespluisinppf ath@dm@g@d@nd ifaen¢ il tered
off, dissolved in DCM/ Et OAc and dried over magnesiumsul fate, filtered

and Coﬂfe“bét%tc r%f@ﬁ@ﬁﬁﬁ;ﬁ%%@ﬁﬁ)ﬂr ?eﬁé&cﬁ'pﬁfe%%f@ﬂl qf 3-ptolyl-

pyrazine- 2= car = 213 14. A1.11.2
3-(3, 4- D et hyl - phenyl ) - pyrazi ne- 2-carboxylic acid cor ‘
procedure descr Imee%\ré)féﬁs ahoye p§0%%534}/r5?$ﬁe ﬁ@fforéﬁémp es A 2(—5’3 2-
carboxylic acid was prepared. LC-MsS: tR = 0.50 mn; [MI-.I]+'— 227" . 07" .

A l.11.3 Sgbielthdel F2 (Wﬁ'mﬁ)aahﬂeibrmapbmﬁngi;mos&é@rd aAd caewimy directibe
procedure descri bed above 540 ng of 3-(|H1ndol-6-yl)-pyrazi ne-2-

car boxylic A 2
Synt hesi s 8&% g?‘l?%f [R’ Elr(f O:(Iglgl nﬁdﬁg&@f)ﬁ@%é?éﬁ% r%t%/%{t%eigah.%a%f%ggnt hesi s
of 2-am no- 3- hydr oxy-benzoic acr d net hyI ester A sol ytion

(trimet hyl gpraspit) mivepbertinhimellpy Kerbifeation of wpﬂfdﬂ@%rﬁjﬁq‘% o ABEEESr opwi se
(10 min) to a mxture of 3-hydroxy anthranilic acid (9.93 nmmol) in MeCH
(10.5 M) apdvdcalwene (42 Ithage The mixture is stirred for 16h, concentrated
in vacuo, diluted with ether and Et OAc and washed several tines with water.

The organic | ay s dr ed o u

pressure. The riré} 1‘3} aﬁﬁ? dﬁ%g}.’%\? s hiﬁﬁﬂﬁ %l g??(gseﬁp%nﬁgﬂeﬁgﬂ
heptane to heptane/EtOAc 7/3) to give the desired ester as,a hrown solid.
LC- V5. tR 308 enplaynthe[mngh infermagomfrom step 19granddyp sepior data from step

3- 0x0- 3, 4-di hydr o- 2H benzo[ | , 4] oxazi ne-5-carboxylic acid nmethyl ester At rt

chl or o- acet ¢S pantdeR dds P RWirs gt Gedorsnlont Imagnf
2- am no- 3- 1%%@2%%%%%2%??@‘23@0%%% ? ester (3#73 Sigpm%tol )Saélgn DVF (%%@m)

After 20 n K2 34.9 ed onwr se st| rred
for 16h at rtags(rfm? %@Wéﬂ%%%‘ﬁﬁﬁm}g V?(W.}Bg C@@gg&l)&ﬁhﬁéﬁl are
added, the |l ayers are separated and the organlc | ayer is washed with brine
and drped den, MagSPA10THeS suhuktidsimage sevmvaaicddmageub Thypwremetesude
product which is purified by flash chromatography (gradient: heptane to
hept ane/ Et I\@,ﬂ% r dfige3

Synt hesi s ?r% %1@ %ehdhgro ggﬁgﬁtt?ﬁte o@%?%ﬁmﬁﬁ}:@?% i %@;gféd nmet hyl

ester Boron triflu rlde g@/efggl ether 7.10 mmol) gc ﬁddedlgropvvl se to a
mi xture of 8- oREFTEAAONY; [/ d @I}-I-B@‘ilf n P8x a%i - 56t aPhoRPFOREY et hy|
ester (3.38 mmol) in THF (10 nmL) to keep the tenperature below 5C. After 20
m n NaBH ( Zo#@sparmlchcés) brdeiech Bndgd el Irtagee3 i Bhis iiterrethtian then ilows0 ni n.
Et OAc (6.0 nlL) and hydrochloric acid (1.0 M 6.0 nL) are added dropw se.
The m xture is made basic by addition of ag. Na2CO3 solution, the |ayers
are separated and the aq. layer is extrngcted with Et OAc. The conbi ned
organic |layers are dried over MgSO4 and concentrated in vacuo to give a
crude product which is purified by flash chromatography (gradient: heptane
to heptane/EtOAc 3/7). LC-MS: tR = 0.90 min; [MCH3CNtHl + = 235.3. A 2.4
Synt hesr s of benzo[l 4] oxazr ne-car boxyl | c acr d der| vatr ves by ester

A o B 1 o~ 1 - e



tR=0.66 mn; [MH+ = 2 11.0. A 4.2 Synthesis of

| - am no- benzot hi azol e®-carboxylic acid nethyl ester At 00C a sol ution of
brom ne (WB.2dowmed1y in acetic acid (9.4 nL) is added dr @PRIBHOY/A51a61
vigorously stirred solution of 3-thioureido-benzoic acid nethyl ester (12.5
m) in acetic acid (37 nL). The mxture is allowed to reach rt, stirred at
700C for 4fcatiflcaiml ¢4 dither timalgehef ai poiatidddinsrestt hesigrated pint tht eothsr
filtered off. The residue is stirred vigorously in a sat ag. NaHCGs

sol ution, %{%%eered of f and washed with water. The obtained solid is dried
in vacuo t ve the desired product which is used wi thout further
purification. LCGMS tR = 0,62 mn; [MH + = 209.0. A 4.3 S%n hesj s . of
benzot hi azol e- 7T esninsppr to Hguge fethgre isshern abaligmatve em Cé@?’.lbc’fmol ) is
added to a solution of 2-am no-benzot hi azol e-7-carboxylic acid nmethyl ester
(10. 1 mol jhei efidd R thebiesedingventiénir Ehis eofifediednt & peddrally fsbnildhio t he
solvents are renoved in vacuo and the residue is purified by flash

chr omat,ogr gph radi ent: -hept ane,_t o / 4 Y e, desired
oroduct *LEnRnbBNE L FRRL L\l o/b A GBR rded Rl Bohl®a

benzot hi azol e-7-carboxylic acid At 00C an aq. NaCH solution (50% 6.0 ni)

i s added tefaresot utavongalirebdnzot hi azol e- 7- carboxylic acid nethyl ester in
a mxture of MeOH (39 nL), THF ( 11.7 nL) and water (3.0 nL). The m xture
is stirred for 4huand Kgoeeaksizhegon nnug@syma?é 10844 wak@s 2(&§Q sakple¢ added

and the m xture 1s nmade acidic (pH 5) by addition of cone hydrochloric

acid. After30 mn.the ipitate is ft.iltered , d w t and
drt e i n vacdees d gklt RO BLRrEabSdnat SThe e affef fespstilyglf At
[ MFCH3CNHH] + = 221.1. A 5 Synthesis of _ )

6- met hyl - pytep@0d] the v} théignatie: Insgashtogether with dherageomsymime dhtg (G

6- brono- pyrrol o[ 2,1 -b] t hi azol e-7-carboxylic acid ethyl ester

N- Br omp$ uc g, njy 0 ol d -Froe&stdi BY R istrati
pyrr ol 3 2. P pf et e ") UelRRTat: (Rafiosiivel B Rlnes, regiirtion
(6.0 mL). After 30 mn water (5.0 nlL) is . added, the |ayers separ at ed
and t he aq.teci]ﬂﬂfﬁ‘tes itQ desiys éé{eéée TneR I%J%'B/F?}*%t.“ﬁg E&ﬁ‘t legifd %{%ﬁ%ﬁ (?lg'etgeé)ﬂ}gcjﬁi c

| ayers are dried over Na2SO4 and the solvents are renoved in vacuo to give
t he desire¢h drogoct. Wi lehsti eneisddthei tibsptation timegepis iregiswrédnwith Ché/s: tR =
1.02 mn; [MH + = 273.9. A 5.2 Synthesis of

6- net hyl -p - ' | g- j j [ﬁ_hfyl 7

nitrogen a %@%éﬁé&lﬁ@k%@gﬁe gn&ogﬁsgﬁéﬁ%aﬁ %?@nﬁft o] ulgrrlle (g(%ﬂéﬁﬂ%’% 1 n)
is added to _a m xture of 6-brano-pyrrolof2,1-b]thi azocl eﬁ7-car oxyl.ic acid
et hyl est etvhich intgrrelites) lrapge | with' the reference 1inage, and the transformation
[1,r-Bis(di phenyl phosphi no)ferrocene]dichloropall adiunm(ll) (0.23 mol,
conpl exs W tdpe@iiiGlidh thedelisexange (3p ark used hestop 208 te dedvaadoed relativef | ux
for 2h, stirred at rt for 12h and diluted by addition of MeOH (2.3 nL) and

over nysorCepibif PRl CsbieBOl STIbP R idas MR CREERE, O o

(gradient: heptane to heptane/ EtOAc 8/2) to ive t he desired product.
LC- MB: t R registeation step| nd=n pagrlly]l proeess émﬁ@éérrsﬁg@ﬂ are performed
6- met hyl - pyrrol o[ 2,1 -Db]thi azol e-7-carboxylic acid A m xture of

6- met hyl - p)i‘)'fi'b?'té? [t4e lcobirbbéRzan) 6f Zregazmpawi ithe adidioahhyhtaesibgde apdil@ge mol )
and NaOH (10.9 mml) in EtOH( 11.8 nL) and water ( 11.8 nL) is heated to

75C for 3d., The, m xtur.e is.goncentrated in cuo idig -

addi ti on ofhrﬁyahgé:qﬂv@f‘ioe %%ﬁ'lf frfl.] OffratieR * gpﬁzgﬁ%?%gﬁlpsl%ﬁa@eﬁq@eﬁ | t ered
off and dried in vacuo to give the desired product. LCMS: tR = 0.73 mn;

[ MrH] +26 18efife the GcSymthesl theotoPprivetsing. bfgdﬁlaomlibl er alteerabiogly,itbeaci d

A. 6.1 Synthesis of 2-Methyl-benzooxazol e-4-carboxylic acid ethyl ester A

m xture of j2:AMH9 3 - 0 A i l{hes ial 5 Ve Ohiesl -

Rer sch. G K T B o i o P 60- 1
178), acetyl chl.oride .07 mmol ), NEt3 (6..07 mmp) and ri.di ni um

p-t ol uenes @l‘%ﬂ%?’éal(r@Qég Fhibe fC‘fFZ‘? 3;3911%% 6T SRS V?@“ﬂ%&ﬁé&ﬁ%@ ISEEAIR or
16h, cooled to rt, diluted with Et OAc and washed with water. The organic

| ayer is drchhshaver rdviisOnamrdrobosc et careldtiom ofdouaget b wiitlv éhe refletehee
productwhich is purified by flash chronmatography (gradient: heptane to

hept ane/ Et CAc 6/4). LC-MS: tR=0.81 mn; [MH + = 206.0. A 6.2 Synthesis
of 2-Met hyl - benzooxazol e-4-carboxylic d8id At 00C an aq. KOH sol ution
(1.0M 2.40 rnL) is added to a solution of 2-nethyl benzooxazol e-
4-carboxylic acid ethyl ester (0.98 mml) in MeOH (5.0 rnL) and stirred for
30 min. The mxture is allowed to reach rt, stirred for additional 60 mn
and made acidic by addition of aq. hydrochloric acid (2.0 M. After renoval

Y R A 7~ 1 o T - . . o o v



hydr oxynet hyl - 2- aza- bi cycl o[ 2. 2. 1] hept ane- 2- carboxylic acid tert-butyl
ester (50.7 mml) in dry DCM (40 nL) is added dropwi se within 15 mn.
Stirring weon2eiieed for 45 min at -55C, then D PEA (2B8Tmamio9/odnéied over
3A nol ecul ar sieve) is added during 5 min. The reaction mxture is allowed
to reach rt and diluted with water (250 nL). The |l ayers are separated and
the or gani gndgay & wills bearhed thatitemsforniatimg. TRil ; whichaegaln (158§ beG0glebakach)
and twice with brine. The conbined organic |ayers are dried over MySO and

further putrrOmRE’ & m%@gg%pgfa TP, dfical)! ﬁ*b"ééeé’%%‘f‘ﬁwr%““"#
1.44 & 1.50 (2 s, 9H); 1.58-1.84, '8 & 2.81 ? 602&
3.74 (2 bsinforpation temapspmisof | ereﬁfhyn f)@t%s f%t@négl ‘% mFl 1@‘% 4
Synthesis of (IR, 3S,4S)-3-(Benzyl am no-net hyl) - 2-aza- b| cycl 0[2 2. 1] hept ane-

2- car boxyl ih¢ refdréhdeSintageuhyindesiiet bBsrepydl@n ne (49.7 mmol) is added to a
solution of (IR, 3S,4S)-3- for ny|l -2 azabl cycl o[ 2.2.1] hept ane-2-carboxylic

acid tert-butyl 9 S eat ed
W th sgzii umtri é‘geq% %g%r gﬁ%%ffl é (%G%I%gmr#ﬂg)ﬁo?mgg%ﬁr rﬂego% ESF%l %%Cgl

mn, poured into water (200 nL) and stirred vigorously for 10 mn. The -

| ayers ar ecoeppoading pertiohandd, iewingedirpetian datacare dletsamisedv the BERET 2x100
m). The conbined organic |layers are washed with sat. NaHCO sol ution (100

n), water aﬂdlg&éﬁf)da@@@r@mé?ﬁuéew%gé{hm dnftetheoNenl MISOA doght mapl esl with
activated charcoal (5 The m xture is filtered through celite and the

f||trate|scncetrat uoto ive the desire n ichis
used wi t hoti?™"¢ Gf'et ’é"i‘gepgg?ftﬂ%ﬁf?f?: @%ﬁﬁ%?t%?g? .ltrf‘ﬁgdfggi é%‘ll W&[t%ﬁll-ﬂ + =
317.3. B. 1.5 Synthesis of

(I R 3S, 4S) 284)AnT honstilabilizy agfithé dgcalofdative [depph anep 2agagmrigadensi tisci d
tert-butyl ester A solution of

| R, 3S;#+S - Hdreqd boxyl i
acia tr L, By REgsY IR SRR PrRER e 26O, %.*s trea?%ﬁ%"”?ﬁwpd? c

(10% 4.0 g). and stirre der a hydro natrm her bar) for

addi ti onal )rwgwsnerorpﬁrf%? thep aﬂg dageiie. PHH’%?&&P §sd E‘[]br?%d for

further 6 h under a hydrogen atm)sphere (7 bar). After filtration through

celite anddirecial bafvethdmagk Bemd thenrefarence ithagg esiindidated biestep 26t ai ned

which is used without further purification. LGM (basic): tR = 0.85 mn;

[M+H]+—2 ASVE ARG Et I 'cyclo
.1j hept a%zepgerl v%h ves 'ﬁ%&!}ﬁf@é&&k %ﬁ? ?‘J o\?déo‘?&'i?a{ﬂs ﬂ'&( hslofHARre

(I R'SAS)- S Acyl am nonet hy| *- aza- b| cyclo J.Il I heptane™- carboxylic acid

tert-butyl bestesn lgeagea {ﬁ?d/@é\a%“geﬂer al procedure) TBTU (0.73 mmol, 1.1 Ceq)

is added to a solution of the respective carboxylic acid (0.70 nnnl,

1. 05eq)sand DI PEfhild 166 abo0d ,dederPeg) meathdihdylbe applied nditbMabs@nasllyl) .
After 10 mn a soI ution of

(IR 3S, 49) - 3- am - 2- QM cid
tert-butyl apL{ ﬁ)’ﬁéln %%%fé&ﬁ%é%@%%%&g&{ﬁﬁ‘ﬁl céeaar@gé %éeﬁ]rg

m xture is stlrred for 2h and washed twice with water (1.0 ni) The organlc
| ayer is dito shooseen refgsmce Yinwirg direptien arhdch éwveranrdrakraf@u%wafé@

residue is purified by prep. HPLC to give the respective am de.

(I'R, 3S, 49) s8cddd Bepang ‘éﬁr@ﬁmt‘}né?i%hélﬁﬁ%/|rén@dﬂﬂg0ﬂhe@ig|w/dr}diaerap@ndi}d bateleeh 2. 2. 1] h

eptane- 2-carboxylic acid tert buty ester prepared by reacti on of

(IR384S)3amno 221h a cid
tert-butyl "S8peE} %@ %Eﬂ?‘&gu efﬁ% \gg&e P’%ﬁ% OPE‘B SEns g’r aet al .
J. Med. Chem 1995, 38, 3094- 3105) LC—I\/B (basrc) tR=10.97 mn; [MH + =
371. 1. 20 LRr&fefenkS) indrge| {itui mohi- ﬁeieabamngléire@ttpnd]s advantageous as an

-met hyl }-2-aza-bicyclo [2.2. 1] heptane-2- carboxylic acid tert-butyl ester
prepared b r correlating between images taken from

(IR, 3S, 45 X%{eg‘%?%‘%? 1?-%?85%%@6%&3/%&%[2 2.1]h egpt ane- 2- c%r boxylic acid
tert-butyl ester qui nPI i ne- %ar box%/I ic acid. LCGM (basic): t = 0.95
mn; [ MrH PPROSEE. recpgpgsg gr%?ng) “{ (f1954-3- i hydr o- benzo [1, 4]

di oxi ne-5-car bonyl ) -am no] -nethyl}-2-azabicyclo [2.2.1]

hept ane- 2-carboxylic acid tert-butyl esterprepared by reaction of

(IR, 3S, 4S) - 3- am nonet hyl - 2- aza- bi cycl o[ 2. 2. 1] hept ane-2- carboxylic acid
tert-butyl ester with 2, 3-di hydro-benzo[l, 4] di oxi ne-5-carboxylic acid. LCMS
(basic): tR=0.91 mn; [MH+ = 389.1.19

(IR 3S,4S)-3-{[(6-Methyl -i m dazo[ 2,] -b] t hi azol e-5-car bonyl ) -am no] - net hyl } -
2-azabicyclo [2.2.1] heptane-2-car boxyl ic acid tert-butyl ester prepared by
reaction of (IR 3S,4S)-3-am nomet hyl -2-aza- bi cycl of 2. 2. 1] hept ane- 2-

carboxyl i c acr d tert butyI ester vvrth

o, o ~ o o = o I Y 1 1 7~ R M~ 71N 2 o~ ~ NS



prepared by deprotection of

(IR 3S,4S)-3-{[(6-Methyl -i m dazo[ 2,1 -Db] t hi azol e-5-car bonyl ) -

am no] - mrewvbybyy/R2288a- bi cycl o[ 2. 2. 1] hept ane- 2- car boxyl i c PatiTB200®ni11éut vl
ester. LGMS (basic): tR=0.69 mn; [MH+ = 291.1.

2- Et hyl - 5- et hyl - 2H pyr azol e- 3- car boxyl i ¢ acid ‘

[ (IR 3S, 4S) - | - (Qleais; diliky dicic@d]a bapte 8f yé¢fermichyiihgesnis aldatpbessavled by
deprotection of (IR 3S,4S)-3-{[(2-Ethyl-5-methyl-2H pyrazol e-3-carbonyl) -

am no] - et hyl 1 - 2-aaq- b [ e - | iavasidh tRss -thut vl
ester. LG g%ﬂ%‘sllg%l@ %E?@Jeg’ éggﬁ%%g ?z&ﬁ}ﬁ{l&?%@%ﬁ B”é Synt hes%s of
2-substituted (IR 3S, 4S)-3- Am t.hyl - 2- bi 2.2, hept

deﬂjvzt : V:egggl_og;rgq,igﬁquﬁséswgelgf no. rgi?gita terraianzgzalpc(%)%l?d) [1s avagllible,e br Sy

(IR 3S,49)-3-[(2,2,2-Trifluoro-acetyl am no)-net hyl ] - 2-azabi cyclo [2.2. 1]
hept ane- 2- gaphexy D' OViagheret Brailable il destiap tht hygistratién obrioadetigoaiqn 2. 2
nmmol, 1.30eq) is added to a solution of (IR 3S,4S)-3-

am nongt hyl - 2- - hi cyc 2 e - i i G tert - bt ester
(5. 42 o) Py hE kel el RVER T T RERE T iy Ekhomdte 31 2
mn the mxture is concentrated in vacuo, diluted with TBVE (100 nL) and
washed t wieeedithat the. losal relative idgpihomapaerivast Siom dag depigpalign 1MAgEHr gani ¢
| ayer is dried over MgSO4 and concentrated in vacuo to give a crude product
which is used ybi lb@U%egﬁgtéﬁeaewimumef PRV, Gincé GhdBothiasdlative tddpth Gngb mi n;

[ MiH] + = 323.2.B. 3.2 Synt hesi s of

N[(IR 3S,49)-1-(,2- Aza- hi | o[.2. 2..1] hgpt - 3- T 4 ot
trifluor o-@@i‘iaélﬁillfé a(rm}&f} g@leﬁi&?ﬁﬂ) uté%ﬂ ﬁ?"nﬁ'\l ‘g%(#%&%éﬁ‘yt%{, é&a I%Hp(}?odféene (4 M
40 nL) is added to a solution of (IR 3S,4S)-3-[(2,2,2- .

trifl uoro- acef {Heaing o)f-sawtphipig] oflneages di ayd Rojtprovides nepmpestant tad dexy! i c
acid tert-butyl ester (12.0 mmol) in dioxane (15 nL). After 3h the solvents
are refpvegd.yiinac i b¢ @EoRIrREHE thediedn Thpei $hadlthel whi ch
IS usglgpwit Hég‘{ﬁﬂ u#‘?ﬁ%?e%%}?«?f%ﬁc}gtpggcﬁ%g %ﬂﬁe next step. LCG-MsS (basic): tR =
0.69 mn; }ql}(kl—%+ = 223.2. B. 3.3 Synthesis of

2,2, 2-Tri fU9BCECRIPEER, 3S, 4S) - 2- (5- phenyl -t hi azol e- 4- car bonyl ) - 2-

aza-bicycl o[ 2.2. 1] hept-3-yl nmet hyl | -acetam de derivatives (general

procedur e) TBTUAEtomngrmhnotherloptiynal featdoedf this embotlimérdnaomentiened
respective 5-phenyl-thiazole-4- carboxylic acid derivative (1.62 mmol,

1. 05eq) an [ -%,. : ) § ] 1 S
stirred fo{r11 Wﬁ%&%ﬂ%ﬁ gggéoend%e\né\{ﬁqges%}ll uti oréﬁ(?)l]cg © Ef[ f(aiit-lgﬂgssagéw

(2- Aza-bicyclo[2.2.1] hept-3-yl)nethyl ]-2,2,2-trjfluyorp-acetam de .55

mol , | . Ceijdelidsmrptaicningy dinssiions iy fense B Ea.fﬁﬁﬁﬂje. UG LYY i n the
mxture is diluted with TBME (50 nL) and washed three tines with an aq.
NaOH spi ut hgac{a@ed with dfebf dadltiingsThecortibglyeih aertaihayerismanations,ribict ed
twice with TBME (30 nL each). The organic |ayers are conbined, washed with

water (3 x_30 ,0L [l i : din
vacuo to oftd B Tiaobb piEeLb SRR KRt PR CRI RN dhET, o
2,2,2-Trifluoro- N-{(I_R, 3S,4S)-2-(2-nethyl -5-mtolyl-thiazol e-4-car bonyl ) - 2-
azabi cycl onfap. {0 Splentipely3gipenincrsased -weighh sugagpispEreatratipty BERSESDAC of
N[(IR 3S,4S)-1-(2-Aza-bicyclo[2.2.1] hept-3-yl)nethyl]-2, 2, 2-

trifluoro- apeIABT dee Wfkiende MBlabY identifiéd by lcotrbsprmlieg 4o caofopsybi otteci d.
LC-Ms (basic): tR=0.94 mn; [MH + = 438.0.

N{(IR 3S,4 e)v - [t51§1§’ Chl or o- phenyl ) - 2- et hyl -t hi azol e- 4-car bonyl ] - 2-azabi c
yclo [2.2. ¢ ﬁé";ﬁlt C8WeSet hyl }-2, 2, 2-tri f | uor o- acet ani de prepared by
reaction of NN[(IR 3S,4S)-1-(2-Aza-bicyclo[2.2.1] hept-3-yl)nethyl]-2,2,2-
trifludbo-acetam de with 5-(3-Chl oro-phenyl)-2-nethyl -thiazol e-4-carboxylic
acid. LCGMs (basic): tR=0.95 min; [MH + = 457.7. B.3.4 Synthesis of
N-{(IR 3S,4S)-2-[2- Am no-5-(3-fl uoro-phenyl)-thiazol e-4- carbonyl]
-2-aza-bicyclo [2.2. 1] hept-3-ylnethyl}-2,2,2-trifluoro-acetam de TBTU
(1.70 mol, 1.1 Ceq) is added to a solution of

2-am no-5-(3-fl uoro-phenyl)-thiazol e- 4-carboxylic acid (1.62 nmol,

1. 05eq),
N[(IR 3S,4S)-1-(2-Aza-bicyclo[2.2. 1] hept-3-yl)nmethyl]-2,2,2-trifluoro-acet
am de (1.55 nmol, |.QCeq) and DI PEA (5.41 mml, 3.5eq) in DMF (10 nil).

After 90 min the mxture is diluted with TBME (50 nL) and washed three
times with an aq. NaOH solution (0.5 M2050 nL each). The conbi ned aqg.

| ayers are extracted twice with TBME (30 nL each). The organic | ayers are
conbi ned, washed with water (3 x 30 nL) and brine (30 nlL), dried over MySO
and concentrated in vacuo to give a crude product which is used w thout
further purification. LCM (basic): t = 0.82 mn; [MH + = 442.9. B.3.5



prepared by deprotection of
2,2,2-Trifluoro-N-[ (IR 3S,4S)-2-(2-nethyl -5-mtolyl-thiazol e-

4- car bonyw-2809a122316i cycl o[ 2. 2. 1] hept - 3- yl net hyl ] - acet anPde/1Bro@/MB1¢ibasi c) :
tR=10.77 min; [MH + = 342.1.

((I'R 3S, 4S) - 3- Ami nonet hyl - 2-aza- bi cycl o[ 2. 2. 1] hept - 2-yl ) -[ 5- (3- chl or o- pheny
|)-2- methyl -t Hit awidl bet-apbieciated liatothe ahoapadasaripijorte preotnéendegnonly to

N-{(I R, 3S, 4S)-2-[5-(3-Chl oro-phenyl)-2-net hyl -t hiazol e- 4-

car bonyl ] -2: aza: hi [ 2nd- ; Hin@2 ade bbidibleowanacican de.
LC M5 (baé%%?%g?%k%%§%%9%ﬁ§%ghpﬁﬁhiiﬁg&g%%b§. B.3.7 S?nthesis of

[ 2- Am no-5- (3-fl uoro-phenyl)-thiazol:4-yl]-((lR 453).- 3-

ani nomet hyicope 83 gh@oi”’@?‘?ﬂtd%f .t?nlﬂsﬁgﬁﬁneﬁl-li}lﬂ}é %@?ﬁgﬁ?%%ol ution of

N-{ (IR 3S,4S)-2-[2- Am no-5-(3-fl uoro-phenyl)-thiazol e-4-carbonyl ] -2-azabi cy
cl oP*. hept-S-ylnmethyl | AA~-trifluoro-acetamde (0.98 mmol) in MeOH (3.2 i)
is treated with a sat. ag. K2CO solution (0.3 nL) and stirred at 600C for
6h. After stirring at rt for additional 14h the mixture is concentrated in
vacuo and the residue is nade basic by addition of ag. NaOH solution. A 1:1
m xture of TBME and Et OAc is added and the m xture is stirred vigorously
for Ih. The layers are separated and the aq. layer is extracted wwth a 1:1
m xture of TBME and Et OAc. The conbi ned organic [ayers are dried over
Na2SO4 and concentrated in vacuo to give the desired product which is used
wi thout further purification. LC-Ms (basic): tR=0.68 mn; [MH+ = 347.1.
B. 3.8 Synt hesi s of

((I'R, 3S, 4S) - 3- Ami nonet hyl - 2- aza- bi cycl o[ 2. 2. 1] hept-2-yl)-[ 2-

di et hyl am no- 5- phenyl -t hi azol -4-yl] -nethanone derivatives (general
procedure) A solution of the respective
2,2,2-trifluoro-N-[ (IR, 3S, 4S) - 2- (2-di net hyl am no- 5- phenyl t hi azol e-

4- carbonyl)-2-aza-bicyclo[2.2. |]hept-3-ylnmethyl]-acetam de derivative
(2.49 mol ) in isopropanol (30 mL) is treated with an ag. NaOH sol ution
(1.0 M 8.0 nm.) andstirred for 3h. Water and Et OAc are added, the |ayers
are separated and the aq. layer is extracted with Et QAc. The conbi ned
organic |layers are washed with water, dried over MgSO4 and concentrated in
vacuo to give the desired product which is used wi thout further
purification. ((IR*S*SJ-S- Am nonet hyl ~-aza-bicyclo

Al hept A-yO ~-di net hyl am no- Sphenyl - thiazol -4-yl)-nmet hanone prepared by
deprotection of N-{(IR, 3S, 4S)-2-[2-Di et hyl am no- 5- phenyl -t hi azol e- 4-
carbonyl ] - 2-aza-bicyclo[ 2. 2. 1] hept-3-yl nmethyl }-2,2,2-trifl uoro-acetam de.
LCMs: tR=0.80 nmn; [MH + = 357.1.

((I R*MS"SJ-S- Ami nonet hyl -1 -aza-bicycloll.l. Il hept-1-yO11l-dinmethylam no-S-CS
fluoro- phenyl)-thiazol-4-yl]-nethanone prepared by deprotection of

N-{(IR 3S,4S)-2-[2-D net hyl am no-5-(3-fl uoro-phenyl) -

t hi azol e-4-carbonyl ] - 2-aza-bicyclo[ 2. 2. 1] hept-3-yl net hyl}
-2,2,2-trifluoro-acetamde. LCMs: tR=0.81 mn; [MH + = 375.1. B. 4

Synt hesi s of

[ (IR 3S,4S)-1-(2-Aza-bicycl o[ 2. 2. 1] hept-3-yl ) net hyl]-(5-bronopyri m di n-
2-yl)-amne B.4.1 Synthesis of

(IR 3S,4S)-3-[ (5-Brono-pyrimdin-2-ylam no)-net hyl ] -2-azabi cyclo [2.2.1]
hept ane- 2- carboxylic acid tert-butyl ester 5-Bronp-2-chloro-pyrimnmdine
(8.62 mol ) is added to a solution of (IR 3S, 4S)-3-

am nonet hyl - 2- aza- bi cycl o[ 2. 2. 1] hept ane- 2-carboxylic acid tert-butyl ester
(6.63 mol) in o-xylene (25 nL). K2CO3 (20.0 mmol ) and DI PEA (19.9 nmol)
are added successively and the mxture is heated to 1380C for 16h. The

m xture is cooled to rt and filtered. The residue is washed wi th DCM and
the conbined filtrates are concentrated in vacuo to give the desired
product which is used without further purification. LGMs: tR = 1.09 mn;

[ MMH + = 383.3. B. 4.2 Synthesis of

[ (IR 3S,4S)-1-(2-Aza-bicyclo[ 2.2. 1] hept-3-yl)nethyl]-(5-bronopyrim din-
2-yl)-amne A solution of HO in dioxane (4.0 M 30 nL) is added to a
solution of (IR, 3S,4S)-3-[(5-

br ono- pyri m di n- 2-yl am no) - net hyl ] - 2- aza- bi cycl o[ 2. 2.

1] hept ane- 2-carboxylic acid tertbutyl ester (6.63 mmol) in dioxane (30 ni).
After 4h the solvents are renoved in vaduo to give a crude product which is
used without further purification. LGMs. tR=0.64 min; [MH + = 283.0.C.
Preparation of conmpounds of fornmula (1): C 1 Synthesis of carboxylic am de
derivatives (general procedure) To a solution of the respective carboxylic
acid (0.030 nol, 1.2eq) in DMF (0.50 rnL) is added successively DI PEA
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i nsol ubl e. The source of the aforenentioned difficulty is intuitively
understood if one considers two aerial caneras view ng a group of buildings
from t he wésbosaneBibrom t he East, respectively. O early, palrliBitogdimess on the
vertical faces of the buildings are not shared between the two i mages and
cannot forma basis for conventional inmage correlation. Furthernore, if the
bui | di ngs WHEATASSEL )W) f§oned and the viewi ng angl es shal l ow, nuch of

t he ground area between the buil dings may be obscured in one or both
imges. As a result, the vast majority of the features in each inage may
not have correspondi Agmbgridufeesidentifyieg otitien 4 magkingl eeagengf mescenevel y few
features, typically including parts of the building roofs, in common. As

t he proporti.o . COrres [ f Ares 4 [ a , the
ol i abi 1 ChoiEh e bRl REHR, oF 7 cbilghdfor HhaplRAER (EERERRRS.
rapidly declines. An alternative approach to transferring a. point, of

i nterest béashgmtionionagerhaies takea alprgs first piewiagiditecHen @ﬁddheé%ﬁ?m%mge to
a geographi cal inmage database. Each imge is separately correlated to the
cor r espondinfigheS BRIRYIARNOhIOAE b NREONH eticheNe dlifdotion] hie grogn@phiewalg i mage
dat abase, and hence each pixel of each image is associated with a known
geogr aphi cal coordinate. The geographi rdin S, OV onmon

| anguage t rﬁﬁ“ﬁhﬁ?W@n?ﬁ@#ﬁgpgﬁoﬁﬁ?gmgﬁkiﬂﬁe&?sﬂ&ﬁrgﬁgﬁﬁ%qﬁﬁ%ggﬁtgh{he

ot her. The use of a geographical reference i mage ("orthophoto" or satellite
i mage) hasmedrada¢omprdsingtlagsieps lirstly, the use of an overhead view tends
to limt the maxi num angul ar di screpancy between view ng directions of the
| mages to be cofel abgdinimes Reiphatibh endb@bf Ble degicai n map (DI _
associatedw t h e geographi cal "dat abase provi des additional information
whi ch can be us to facilitate the.corr%gﬁéion yrocessi ng. Nevert hel ess,
this approach altdo eARBENRERSAIOREHT IPFEFLY Sﬁﬂ&ﬁ deal i ng with urban
terrain where the DTMtypically |acks sufficient resolution and/or may not
be sufficiently(dp-t cordelbting cadeflésigndsianl unagy snd saiduwesking dmage with

af orenenti oned problens of insufficient correspondence between features
tend to occur. For t a n h RAGaeh to
field operations in urhanﬂ¥§??§?§@¥§“t a?og%PﬁF%J%%?gg?ggﬁgggggnal nodel of
t he external surfaces of the buildiing structures should be determ ned. This
may be achi eved usi ninaEs e GHA. WPERRIPAER Y(HSRIOMTER ARICHNS MRSt h
features are tracked through successive franmes of a video to derive

| ocations of the feateresolderiver &-idierehgionnsetwend salk designiteoh fimager es are
then associated to identify surfaces of the structures. This nodel can then
be used to provide agditi: ¢ g for any given view ng direction,

t her eby faciIitatinggg%é%gsgg$pggﬁggﬂéggﬁ subsequent perspective view with
the nodel and the transfer of points of interest to or, fromeach imge.

Al t hough t he t hf®e- dempheying sridnsdarelaon baqussam? GREGNAPEEPARRANE ¢ | g
not always feasible in practical operations. Specifically, construction of
a threedi mensi onal nmegdl wosltitb " @Sa@c @l deriveon otatiomgeishiiir et avbrlkdng ect i ons
around the buildings in question as well as conputationally intensive

processing. Limtations of .tinme.an # c LBkt tq itory
may preclude this apBP%%eC .f& PUMt ne rﬂ}t%r%%tmg%zé%%é é{%ﬁ]gr%g%rﬂegﬁ’n%g&?he

t hr ee- di nensi onal nodel approach is alignnent of the nodel with the

real -worl| d geographi emagar di nate system The geonetrical formof the

t hree-di nensi onal nodel, typically represented as a precise |ocal elevation
map, is a tyndamentalii haAkhd flcid Athel B6QPPREL:DI e form of data fromthe

i mge data of an orthophoto or satellite inmage tied to the geographi cal

coordi nate syst In.many cases, this alignment can.only b d
reliably as a Iz%LriS @%Wéﬁdhﬁm§W€8€6§F§$ﬂ @HH&PP%%t?%§'%88§ﬁfg%%ﬁﬁge
inpractical for automated or real-tinme operations. There is therefore a
need for methods for direcaon ndisplacede fiper,sbatt sivelayi tay dheolirst sfewinger est
designated i n another perspective view where the viewing directions of the
two views are signifigaptly 4n-parallel, and particularly in urban terrain
where full three-dinmensional nodel data is unavail able. SUMVARY OF THE

| NVENTI ON The present invention is a nmethod for locating in one perspective
view a point of interest designated in another perspective view where the
view ng directions of the two views are significantly non-parallel.
According to the teachings of the pres@at invention there is provided, a
nmet hod for identifying wiwthin a working image of a scene a point of
interest designated within a designation inage of a scene, the designation
i mage being taken along a first viewng direction and the working i mage
bei ng taken along a second viewi ng direction, the second view ng direction

M



relative depth map for at | east a subregion of the reference inage.
According to a further feature of the present invention, the reference

Vi ewi ng dwvoeeeyviaesiss i nternediate to the first and secoRmdTUBBNAY/NEL161
directions. According to a further feature of the present invention, the
reference inmage is a geographically anchored reference image, and wherein
the | ocal relat{fye depptoasssings Sainlod@ﬂngatilmg@i ginda| saéd egerangatiap f or
at | east a subregion of the geographically anchored reference imge.
According to a furt h@és_i%gg‘ﬁ{dﬁr ¢mabe {3 dBFQE CRinek NMEBEhAon tRRitEESk@nAt | on

i mage and the working 1'hage are derived from glfferent I magi ng sensors.
There is al so provided accordi.ng, to th eachj.ngs of the presept. i nvention,
a method for identi f?/}iuﬁ"gl‘wq h]?lﬁglé Wo?eﬂgr‘l{fsﬁgﬁﬁ dipaﬁe’s ﬁ%’yaafjﬁ?lﬂtg f
interest designated within a designation inage of a scene, the designation
i age bei ng taken al pariahrdlatiet threexdimgndonadonodel afralpotimnwol thiersgengrage
bei ng taken al ong a second view ng direction, the second view ng direction

bei ng. STani 11 cantl y pakREabkSte Reldifecioh i eNsmbhaRgen. the ret hod

conprising the steps o (a) obtain esignation | mage of the scene
taken along the first view ng direction; (b) obtainin secondary

desi gnat i oWherfdysaithRa1ay rlagve WWW@%FQ‘@EW%&H?%&G&S@&&%J Blit
simlar to, the first viewing direction; (c) co-processing the designation
i mage and theelagagndary designation inmage to derive range information
relating to a plurality of pixels in the designation inmge, thereby
defining a partial relative three-dinensional nodel of a portionof the
scene relative to the viewing direction of the designation inage; (d)

obt ai ni ng a working TH@gﬁ?tﬁBdtolI‘%iﬁﬁFTewh@ﬁﬁ‘ s&dARG bRoRBRANG MERIWSI

direction; (e) enployin e range Information to generate a simul at ed

i mage gener at ed by rping.the designation imge to approxi mte Vi ew

t aken al on@mpﬁéﬂgéé a\‘ﬁgévﬁlﬁﬁ"@ﬁpégpi%ﬁ’?@a@?f Sg%‘luﬁaé?‘zl" Agc lgﬁ%er\ﬂiﬁ%kl?ﬁﬁg i mage
with the sinulated inmage so as to derive an interrel ati on between the

desi gnat i owarpiagsaahdesigreativor ikiapg torapgeoxiamde ¢ y)eve ngiemyalngg shel second
interrel ati on between the designation inmage and the working inage to derive
a |l ocation_wit:hi nyt he: hng. | : j Lot St j d

i thin t eV HebPE oGOl Corke TR, R e ngkll Sl Scai S HNALEC
teachings of the present invention, a nethod for identifying within a

wor ki ng i nHgeZ%f a scene a point of interest designated wthin a ‘
designation i mage of a scene, the designation inage being taken along a
first viewing direction and the working i nage being taken al ong a second
view ng direction, the second viewi ng direction being significantly
non-paral | el to3the fTheshethbdwifngaidi i ceticosin shilestap ol @dretrtimg ischgles he
steps of: (a) obtaining a designation imge of the scene taken along the
first view l.rectj.an; : -8l [k ng - dat: I ' LAmge taken
al ong a vi 8%%@1&%%&5 i 8%%%15g?ga}gllé%ﬁ(??é%agﬁﬁdﬁas%{#l‘grs%lg‘?q%%@f %t 5vi ew ng
direction; (c) co-processing the designation inmage and the secondar

desi gnat i ofeferrige impeadeker alanga ehreRGraticsrng sliteciiag. 8 é("l}ﬂrﬁma?ql%y of

pi xel s in the designation inage; (d) correlating the designation inmage with
a refer enCPaﬁiﬁ@@laﬁ%ﬁﬁe@cﬁﬂ@nﬁoﬁ@F RI0EpCHs Wedwb nigride relotchlorelsoveadertth deri ve
an interrelation between the designation inmage and the reference inmage, the
range i nformatiaon [ . t oder i | ative depth nmap for at

| east a sufﬂ@g#%r?t gegs{]%%é’t?rgg%o%eoﬁgsgiqlﬁaafgrgw%grkxa%cﬂgrrel ating the working i mage
with the reference image so as to derive an interrel ati on between the
reference i mage and the working i mage, the correlating being perforned
using the local relative depth map; and (f). enploying the i.ntefrel.ations
bet ween the desitgnat 16§ mﬁ‘g‘ﬁé ofifdainn e, pheriinsakl ‘ieig(j%ceaﬁﬁ‘”ﬂgg LpRe

wor ki ng i mage and the reference inmage to derive a location within the

wor ki ng i mgat@naligeitdkadifilsniel exfondaséwiiat dieeatiohki n t he desi gnation

i mge. According to a further feature of the present invention, the
reference viewing direction is internediate to the first and second vi ew ng
directions. According to a further feature of the present invention, the
reference image i s a geographically anchored reference i mage, and wherein
the local relative depth map is a local relative digital elevation map for
at | east a subregion of the geographically anchored reference i mage. BRI EF
DESCRI PTI ON OF THE DRAW NGS The inventiZdn is herein described, by way of
exanple only, with reference to the acconpanyi ng drawi ngs, wherein: FIG 1
is a schematic representation of a scenario in which the present invention
will be illustrated wherein two i magi ng sensors acquire inages of an urban
scene fromdifferent viewng directions;FIG 2 is a flow chart illustrating

o, . o 1 o Y o, - oy



between Image 1 and Image 3 is typically not possible, or at |east not
reliable. Furthernore, the present invention primarily addresses cases
wher e no wol2oo9f2exe- di mensi onal nodel of the scene is avarlBogpsieét her
because insufficient data is available to construct a full nodel or sinply
because no such nodel has been cal culated. In general ternms, the nethod of
the present inv®nti obh¢ moptheds obklainni hg vheseinopridi migense Wheesderie
("I'mage 2") which is taken along a viewing direction Di' displaced from
but si m | agedopapiitdlff adHMed efBidn@s il@Be Rind WREreilbSdAVEAGERItiveHepit ar
view ng ditecCtions" "are taken to be viewing directions sufficiently cl ose
in angle that .conyentignal i orrel ation.ca 1 cal be performnmed
reliably b?agtlﬁrfi’d);)rc&i f%‘@ﬁﬁ? cﬁ{{g’gﬁ cglﬁgatfqp fips o?r}t %’é?l atsyb?(ec,géﬁ’q y r8fers to
directions differing by |ess than about 30 degrees. Preferably, the change
in view nggaigrapttically aschoepd refacince mabger than this, and the inmages are
sanpled in quick succession (i.e., at tinmes T and T1-1-AT) by the sane

i magi ng sensor in order to naxim ze the simlarity between the i nages and
make correlation of the imges as reliable as possible. Optionally, nore

than two imagesgmay PRe usthod boClMmAPlvBereth Eeﬁﬂ&ids@laﬁoﬁhﬁfage\ahdes@id
sequence. Even in such cases, theangul ar spacing of the furthest-spaced

| mmges used |.s kept sufficient S | that reliable pixel-to-pixel
Foorstrac; BANEnA et e AGLE i Wi Rhs i RS oer tappi g 1 egi on of
the i mages. Once acquired, Inmage 1 and Inmage 2 are coprocessed to derive
range information relating to a plurality of pixels in Image 1 thereby
defining a partial relative three-dinensional nodel of a portion of the
scene rel ative o th& wetwdiprdideattyiogsvithini & werkingaimegs af ja gcene a

t hr eedi nensi onal nodel, or the corresponding depth data, is then used to

facilitatepsiaf réf ahfergt | dRgale@ndithiBae ddsighhfidierintigeeot| y Wenby the
correlating each with a comon reference image, so as to derive an

interrelation betfween | e nd_.l e This interrel ation is,then

ol oyed 1 SRR e ey HPREArarty iR SR B AR FHIE " o
point of interest designated within the other of the inmages. At this point,
it will alimeagdy boimgcltaken alwg ahsecopdhvigvwong tdiccqsioas dhe Jos0edtviewing hi ghly
advant ageous, providing additional depth information for one of the view ng
di r ect i onsgfeutfRC bbineasRnAGEHHR BoRUpdrdIRY iBLIR €ipdtr fledlih@NifRtioRBERS from
widely differing view ng angleS, evéen when insufficient Tnformation or
resour ces arei1 vai | abl.e for derigation of a full three-dinensional nodel
Two practi%ﬁ?(ghﬁﬁﬁﬂ%ﬁFggh%ﬁ@p%?'hOM/the addi tional information may be used
will be presented below with reference to Figures 2 and 3, respectively.

Bef ore proceedi (u) w obtattieg dedaigmtion izt 0CHle sawpkdakert atangnihedfirst he
above principles, it will be helpful to define certain term nol ogy as used
herein the descripti ), ks, Firstly, Image 1 and Image 2 are
referred to herein agﬁmﬁggﬁgﬁg%@%n i mges"” while Image 3 is referred to as
a "working image". This term nology is used nerely as.a cqnvenience, and is
chosen accordi n(i})to PREIHBS @ SSRREAYUdeEnagton; pags, Kem aRE ReYIFYdBf t he
present invention according to which a point of interest is designated in
one of Images 1 and @ireciwh rdigglacéd fromi, dbut iiméldr i o, atHeatfenst reialving me
"working image" (lnmage 3). It will be appreci ated however that, once a
transformati on has bgg&x tabli shed between Image 1 and | nage 3 points of
interest may readily be't{ransferred in either direction. Thus, an
application where a point is designated in the "working inmage" and the
correspondi ng ptint FeDreRsssingi egid ndengnations| igrpe g ntdd" seeavlapy) | s

wi thin the scope of the present invention. The term"point of interest" is
used to refer to anydeg@ition) ifage e@ @Rridesigat bfotmatne delmige wWigh is to
be identified in another inmage. I'n many cases, the "point" w

Il be
identified as a pixel £, smald group .qf . pi xel.s, .i hg. | En.whjch it
is designated. In ceprtuéglﬁtycgfsa@é?%t ﬂ}egaigoqeﬁ{gngtlop r%[ng’gésﬁwr%g%%@“% rger
area determ ned by a boundary line, in which case each point used to
specify the boundary may be regarded as a "point of interest” inits own
right. Furthernore, in certain cases, the point of interest may be
speci fied with subpixel accuracy relative to the designation inages
t hensel ves, for exanple, if a plurality of designation inages are used to
derive a higher resolution (or "super-2&solution") image. The resol ution
with which the point of interest is specified may differ between the
wor ki ng i mage and the designation inage. The term"correlating" is used
herein in the description and clains to refer to any processing of two or
nore images which results in determning an interrel ati on between the

- a e o o, . M v o




a group of buildings (and hence | acking all information regarding the
westward facing surfaces of the buildings) would be assunmed to be usel ess
for correvatzoem2aish anot her view taken fromthe west sipde/1B1009/h&161
bui | di ngs. The techni ques of the present invention address this probl em of
inconplete information, or insufficient resources to assenble the
information, as det apdrtial felativecihreselinensivnal phedal ©fq perdionref] theisgenglept h
map" is used to refer to a collection of relative depth data associ at ed
Wi th locations w thinaiews 1Hé FRAGHEMtectiPRYE sailidedidrlatiBRGAABeCl ear from
the description below, the depth map in question need not correspond to
range data fro ny rticul ar i.mage sens "Depth" in this context refers
to di stance in @ di r&CHYE GehB FgﬁnﬁgF’éﬁ{@F %er?er:' takra %‘PP%?PF\FSC?}? Wi ng
direction for the inmage in question. In the case of a high-altitude aerial
photo, satellite photiewig direttont;hophot 0" (a processed image with an
effectively vertical viewng direction at all points), this becones a

"l ocal relativ i gi ] ) b S i S
"local" in thqugnsé&? §§h§¥§%ggﬁg%€§#ba Pﬁ%ﬂ?g gﬁ%?%g%gﬁﬁggéipgg% e" of a
much nore extensive image, for exanple, from a.geagraphi cal inage database.
The depth map is des%?ﬁ%@ﬁdé§*ﬁ@ﬂgpﬂv%ﬁdi SE%@“%%&%@%EHQtMNFOF MEtdrnal |y
consi stent, but need not be determ ned in absolute position. The density of
the depth map may bevichetakameloag, saiessendtviewmingadiraptioat er t han, the pixe
density of the corresponding imge. Referring now again to Figure 1, it is
general |y assumggl ased,qhihd it RBhe iffack NEiREREMIARATHLRR {3l
approximate data’is availabte for e“posrtions and view ng difections of
the I mage Sensors. Such jnfornation,nag be derivgd,fron1any one,. or

conbi nation, of a wi Welarbggw ipfersdaion betyaeasgid dementipon imageandi ssed udi ng
but not limted to: GPS; inertial sensor systens; optical tracking; and

i mge correlation towgﬁggga@@g@;ﬁﬁjerence dat abases. The tracking

t echnol ogi es need not be the sanme for both i mage sensors. The inage sensor

used for derivi t he I gnat.i.on. | b Sl 0 e _l page
sensor for deri Gglgng ?rﬁgfq%:?gﬁé{a 1P%%g%?c§1n§&¥\§%ﬁes%ﬁ§§§% ?t;d(’anr g}rl]%gel arrllxlad;?ng

t echnol ogy and/or be sensitive to different wavel engths of visible or

i nvisible |ight. Thusaidfwerkingriplage tcheetizsiyaedtiom widde ssaihyworking| or

i mges while the working image is a gray inage, or vice versa, Oor one or
both of the inmage sepgpyes ofAYpOiRE A iftdrBstORBi@atePatHiATdaad @dsipangdengt h
band. Despite all of the above options, an inplenmentation wherein the sane
i mage sensor is used.at different tinmes to sense the designation inmages and
the working image al ¥l s within the scope of the present invention. The
present invention is applicable to any situation where a scene is viewed by
i mgi ng sensors fromsignificantly non-parallel view ng directions,

i ndependent of the platform supporting the jinmaging sensors. In certain
cases, one or nofe of At methyshfar sleptifyibg wishint @ vorKing iraage Wisescesieat f or m
for exanple, a fixed vantage point or a vehicle located with a suitable
range of VpeMr MristctasPi d¥idnated NRithity @NtdeSignhGo PiRhdgRd ofoa | SREES thet ri eved
from sensors nmounted on flying or otherw se airborne platforns. Exanpl es of

platfornms iinclude, but are not, |limted to; manned.,aircraft: .un ned aeri al
Vehi ol es (Ui Pagq Dlipplaken Honf 5 bt IR aifihdind peIAPIRiES
platforns, ballistic projectiles and guided weapons. Turning now to Figure
2, there iBnigd bsingtdenaaidngse sevoodi memtingf discatonh dbe atasondi vigwing t he
teachings of the present invention for identifying wthin a working inmge
of a scene | L i IR b Qi o of a
scene. In ?ﬁ?@ﬂﬂﬂE§§§%§§¥?ﬁ§%§$ﬂﬁ??ﬁ%ﬁﬂﬁﬂ %@P?%?ﬁ%dgﬁf?g%?Fyﬂﬁﬁ?aggﬁ t he
designation i es and the mprkipg i mge, assisted by the aforenentioned
range i nf oPIFEObTPMREHER NG 8PS O'st eps 100 and 102 correspond to sanpling
of designation inmages, Image 1 and Image 2, at times Tl and (T1+DT),
respectively. A&)st abedidieg ar dgsigheicmonagegt theaseenprieken abing tegiist ed by
the sane imaging sensor with differing but simlar view ng directions, and
preferably in quick . ton: d.e., wth a small DT, in order to ensure
simlar |ighting cong#%ﬁ0%§h§2%0¢ﬁrﬂ m ze the effect of any noving objects.
In a typical case, the inages nmay be sanpled froma noving UAV at tines
separated by |less than a second. Then, at step 104, the two designation

i mges, together with the correspondi ngd>sensor data, i.e., inage sensor
position and viewing direction at the tine of sanpling the inmage, are

co- processed by imge registrationtechniques to derive range information
relating to at |east a subset of the pixels in Image 1. (Parenthetically,
it will be noted that Image 1 and Image 2 are interchangeable for this
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at times Tl and (TI+DT), corresponding to steps 200 and 202 respectively.
At step 204, the two designation inmages, together with the acconpanying
data (to we 2desieeitbed nore fully bel ow), are co-processedThp20098g1e61

regi stration techniques to derive a dense range map relating to at |east a
subset of the pixels in Image 1. At | east one of the designatiaon inmages is
regi stered withbbhe olipiging ecscrnpdry(dBignation mageoRker glepmardewing
transformation TR (step 206) which interrelates Inage 1 with the reference
i mge, and the transdigsdiivhi Msplaget esmw bit tshailgense handRstmagdeddsy used at
step 208 to derive a local relative depth map for at | east a subregion of
the reference i mage. .Mbst preferably, registration step 206 and a parall el
process 206' for Ima%lée 0% e performed prior to the co-processing of step
204 and the additional data made avail able through derivation of the
transformati ons(CFR  enprorRsing e saisle ddasigrfationhamagef iand tdaed ageapngdery of t he
co-processing. Additionally, or alternatively, the local relative depth map

derived by casting t§&iBafibhaimhge bl ieril-Or 8L "RiS! AN TeRGhgOto the scene
along the reference viewmng direction is used to enhance or render nore

robust the correl ati}%n qf IEB%? 1'Wt'a§1§;he referenceimage. It will be noted
thai transformation BRI PFxely i) spidgesIgR2UOY MBS t r ansformation or a

pi xel - by- pi xel mapping, already provides sufficient information to map

poi nts of inter@dt icorbdatinglsaidcdésomrmtiont nemye Withge rdfesmde timge dhlesence

i mge, as indicated by step 210. At step 212, Inage Sensor 2 sanples | nmage
3 at sone tinme T2, oL,r i : idi Vi W, Ng: di I dat a
are determ ned. Theaélﬂrgr% e%aﬁg&ggﬁdseg%lgmé arege('?t en éudsa\é\ﬁdgl 1'E()(d;g(g(frﬁ;eérOz\i/}vllth t he
| ocal relative depth map, to correlate e 3 to the reference image to
generate transf or mat PEHTHE0 i‘FE’ﬁe%%ld ‘%&W&PI 19180 0 830 IReCIEBE
relative depth map again renders this correlation nore reliable and precise
t han woul d ot her wi seinbeeposisd blaage Tindoshatiomtbietng TiR8dt enleaivieowslowappi ng of
points of interest in both directions between Inmage 3 and the reference

i mge, as indicated e 6 { : . t hus
provi de for transfergz%tﬁlgoge S &aﬁig egéﬁ?&%ﬁ\ﬁéé&gﬂ%g}?i&lgg@? n%%% 3.

Wil e the above described nethod may be applied with substantially any
reference i mage and Y@ ence viewing direction, it is clearly advantageous
to choose a reference viewing direction which is internediate to the first
and second vi ewed)g didreslhiigdsaid therkely imegpsietthngid hde@nge irdhgeksas apancy
bet ween inages to be correlated. For this reason, in a w de range of

applications, a reference inmage wth near- v i Vi, e Lkection is
advant ageous as an i%?ré‘ﬁenélai Iﬁ‘?eémﬁnﬁ%?%%e@fv g%%r?%@ ir%gléeélc o?r%%%r gé{l ast%édng

bet ween i mages taken from opposing directions of a region of

interest.C early, a Wokdhg imlhgecwid eprrglaingriwing perferraedpsagisaubbosal s a

dat abase of geographically anchored reference i nages. The present invention
may be enpl oyed in afeq@%mgldwagagital terrain map (DTM is avail able,
or may enploy a DTM where available in deriving the registration of the
designation i mage(s) to,the referenc?ti mge, Even.i ! t.he tI.atter case,
however, it shofd b¥MRIVEE tHddMERETFRSOTRP TaE JaeigPAlORBTERS F%Ed from
t he designation i nages need not be registered with the DTIM Since the | ocal
relative depth map tsapl cefdrgndeasnagenamnd batvgtrer saidswdking mmapannd ssde- ar ea
DITM and is up-to-date as of the tine of sanpling of Images 1 and 2, it
provi des an inportan [E=TAN ; I ; |
regi stration bet weenltelf&nr‘n?g!ée gﬂéa%%ﬁ{l%%wé;?éﬁﬁggﬁﬁgghﬂ&?ggﬁlﬁ %gh gognot her
optional feature of this enbodi nent, as nenti.oned |n,the background section
above, the primary ch8Ptd oggntpgegg 8?%51@8%@“35&\% ‘ifé?g}‘agﬁﬁé@ég@i ew ng
directions in a dense urban | andscape are typically associated with roofs
of buildings. Accordingly, in certain inplenentations, it may be

advant ageous to apply a filter or mask based on the local relative depth
map to sel ectively gilhe netbodasethimed gvhertin said refereneegviswing doactieocess to
pi xel s of the reference inmage identified as corresponding to rooftops or
other el eV%ﬁﬁE&r{rﬁéidﬂé BPsdidl bt dndi@caRPVREiRERErekNBhs t e above descriptions
are intended only to serve as exanples, and~that nany ot her enbodi nents are
possi ble within the scope of the present invention as defined in the
appended clains. WHAT IS CLAIMED I'S: 1. A nethod for identifying within a
wor ki ng i mage of a scene a point of in@rest designated within a

desi gnation i mage of a scene, the designation inmage being taken along a
first viewing direction and the working i nage being taken al ong a second
view ng direction, the second viewi ng direction being significantly
non-parallel to the first viewing direction, the nethod conprising the
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imge. 3. The nethod of claim1, wherein said step of correlating includes
correl ating each of said designation inmage and said working image with a
ref erencewOrzagpe12eaken al ong a reference view ng directi eol/Bmg9/vs1eéiei n sai d
partial relative three-di nensional nDdeI is used to derive a | ocal relative
depth map for a br egi.o aid reference . The net hod
of claim 3, wheﬁ& naig? Mgﬁc& 5‘ AFPe St} éﬁgeq%ﬁt PRIt R to
said first and second viewi ng directions.5. The nethod of claim 3, wherein
sai d ref er gongapmaghy asclorgé ogficapivedalagy, amt Wbesdn sefldoenceldtivegieptland
wherein said |local relative depth map is a local relative digital elevation
map for at t

Image. 6 TG et P G R B R o Bl R o
morklng i mge are d r|v d froq;dlfferent i mgi ng sensors. 7. A nethod for

i denti fyi ngCQyrapigak rﬁﬁf?ﬁﬁﬁﬁﬂdﬁmﬂescene a point of interest
designated within a deS|gnat|on i mge of a scene, the designation imge
being taken along a first viewing direction and the working i mage bei ng
taken al ong a second viewi ng direction, the second view ng direction being
significantly non-parallel to the first viewing direction, the nethod
conprising the steps of: (a) obtaining a designation inmage of the scene
taken along the first viewing direction; (b) obtaining a secondary
designation i mage taken along a view ng direction displaced from but
simlar to, the first viewing direction; (c) co-processing said designation
i mge and said secondary designation imge to derive range information
relating to a plurality of pixels in said designation inage, thereby
defining apartial relative three-di mensional nodel of a portion of the
scene relative to the viewing direction of said designation imge; (d)
obt ai ning a working i mage of the scene taken along the second view ng
direction; (e) enploying said range information to generate a simul ated

i mge generated by warping said designation imge to approxi mate a view

t aken al ong said second viewing direction; (f) correlating said working
image with said sinmulated image so as to derive an interrel ati on between
sai d designation image and said working i mage; and (g) enploying said
interrelation between said designation i nage and said working i mage to
derive a location within said working i mage of a point of interest
designated within said designation imge. 8. A nethod for identifying
within a working i mage of a scene a point of interest designhated within a
designation i mage of a scene, the designation inmage being taken along a
first viewng direction and the working i nage being taken al ong a second
viewi ng direction, the second viewing direction being significantly
non-parallel to the first viewing direction, the nethod conprising the
steps of: (a) obtaining a designation imge of the scene taken along the
first viewng direction;(b) obtaining a secondary designation inage taken
along a viewing direction displaced from but simlar to, the first view ng
direction; (c) co-processing said designation inage and said secondary
designation image to derive range information relating to a plurality of

pi xel s in said designation image; (d) correlating said designation inage
with a reference inage taken along a reference viewng direction so as to
derive an interrelation between said designation i mge and said reference

i mage, said range information being used to derive a |local relative depth
map for at |east a subregion of said reference inage; (e) correlating said
working image with said reference image so as to derive an interrel ation
bet ween said reference image and said working i nage, said correlating being
performed using said |ocal relative depth map; and (f) enploying said
interrel ati ons between sai d designation i mage and said reference i nage and
bet ween said working inage and said reference imge to derive a | ocation

wi thin said working image of a point of interest designated within said
designation image. 9. The nethod of claim8, wherein said reference view ng
direction nediate to said first and second view ng directions.10. The

nmet hod of claim8, wherein said reference imge is a geographically
anchored reference image, and wherein said local relative depth map is a

| ocal relative digital elevation map for at |east a subregion of said
geographically anchored reference i ma



