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1. Field of the Invention The present invention is
directed to novel conmpounds,] processes for their
preparation, their uses and pharmaceutical conpositions
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2. DishePbf REgvaragpni st is SNC80 (Bilsky B.J. et al., _
Journal © armacol ogy and .Experinental Therapeutics,

273pk)5 rebbptoPeR 1369 idehBAS] s hARnd B th AARPHSdily functions

conpounds that have been identified in the pri ojlfr art
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I mproved S-agoni sts.
3 and x) is now well established and all three are apparent in both central and

D

peripheral nervous systems of many species including man. Analgesia has been
observed in various animal models when one or more of these receptors has been
activated.

With few exceptions, curtently available selective opioid & ligands are peptidic
in nature and are unsuitable for administration by systemic routes, One example of a
non-peptidic 3-agonist is SNC80 (Bilsky E.J. et al., Journal of Pharmacology and
Experimental Therapentics, 273(1), pp. 359-366 (1995)).

Many 0 agonist compounds that have been identified in the prior art have
many disadvantages in that they suffer from poor pharmacokinetics and are not
analgesic when administered by systemic routes. Also, it has been documented that
many of these § agonist compounds show significant convulsive effects when
administered systemically.

Therefore, there is still 2 need for improved §-agonists.
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Chenf %fgééc,h Versl on 5. 09/ Sept enber 2001, Advanced
tC‘P’i‘f’rY ISRT) VSR BICERIREH gan fnc., Toronto, Canada. The term
10 "Cma" or "C..,, group” used al one or as a prefix,
. refers to any group having mton carbon atons. 20 The

t efiniédsyspeciiad btherwigs adthad Mikespetifiestich, St ddmerRlatite %Eécxm
_refers to any structure conprising only carbon and
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havipg m ¢ Ih@@rnynatﬂﬂp?r opyl,

20 The term “hydrocarbon” used alone or as a suffix or prefix, refers to any

-

‘ structure comprising only carbon and hydrogen atoms up to 14 carbon atoms.
The term “hydrocarbon radical” or "hydrocarbyl" used alone or as a suffix or
prefix, refers to any structure as a result of removing one or more hydrogens from a
hydrocarbon.

25 . The term “alkyl” used alene or as a suffix or prefix, refers to a saturated
monovalent straight or branched chain hydrocarbon radical comprising 1 to about 12
carbon atoms. Illustrative examples of alkyls include, but are not limited to, C,.salky!
groups, such as methyl, ethyl, propyl, isopropyl, 2-methyl-1-propyl, 2-methyl-2-
propyl, 2-methyl-1-butyl, 3-methyl-1-butyl, 2-methyl-3-butyl, 2,2-dimethyl-1-propyl,

30 2-methyl-1-pentyl, 3-methyl-1-pentyl, 4-methyl-1-pentyl, 2-methyl-2-pentyl, 3-
methyl-2-pentyl, 4-methyl-2-pentyl, 2,2-dimethyl-1-butyl, 3,3-dimethyl-1-butyl, 2-
ethyl-1-butyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, and hexyl, and
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The term "cycl oa
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PRy Bty L P2 80 2 iy KB S Do Bt or
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but are not limted
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91:&5@11&:;/ br prefist, wfers ehe dtydated
ct
l‘@%écplog}pnes g at?east f\up to about 12

carbon atoms. Examples of cycloalkyls include, but are not limited to, Ci.seycloalkyl

groups, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl,

and saturated cyclic and bicyclic terpenes
substituted by one or two suitable substitu

monocyclic ring or bicyclic ring.

A cycloalkyl can be unsubstituted or
ents. Preferably, the cycloalkyl is a

The term “cycloalkenyl” used alone or as suffix or prefix, refers to a

monovalent ring-containing hydrocarbon radical having at least one carbon-carbon

double bond and comprising at least 3 up

to about 12 carbon atoms.

PCT/SE2004/601939
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substituted by one or two |suitable substit tents.
Preferably, the cycloal kyll is a nonocyclic ring or
Wo myshé@ass i ng. The term "dycl oal kenyl " used al ppfsPio0@§01939
suffix or prefix, refers tto a 30 nonoval ent
ri ng-contai ning hydrocarbgn i adical having at | east
one carbon-carbon doubl e |bpnd and conprising at | east
3 up to about 12 carbon atjons. WO 2005/ 061484
P 200 4¢Biddigemyl Znsedeldreronal syffixaalpreyfin Iréfensted. al one
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el ectrons) and conprising|5 up to about 14 carbon

hydegogrhon rmf@lﬂmamgmg or gure pRiyunseburgter wethoneings bgeinger .
bl %hiﬂ%’c{ﬁ#eg?@‘éﬁ?n?‘é'd%méﬁzr%oﬂ%c%%ﬁﬁﬁémi‘fﬁmfs‘ﬂmff Bp 1o about

14 oA oaGitbifls, RAME R SerP@o UnkEBKE sttt thdel ?dé%%{er_h et er oat ons,
i ndependently sel ected frqm N, 0 an , as a part of

t helhei tagn Sheteroryele” used alonel ardb aguifi atprbfestieds @roking
conl i HheaR o b RS e i P v Moercat
indefferinflyendq FAINDES SOERC b alibE OB AL Srd (A ing

one ring. When a héterocyqgl e contains

at leaitrigand dretorabogs2(hetymisén tHeudrds )0 Hesarbowstemal be Qe dtQ08r
unS{%‘c:_;]_gerally refer to at leadt two rings share two atons

fedp eoniaiams quetas neEy dpeblakondseed belerosytle mayamontimmore

T, " TR TR i TR o I ey be
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one or nore carbon atom of| an al ne or nore
therehetweent etsrosytle maydaive aronMtic@haradteSor Fag nbehawe aromatic
"het eroaromati c" used alone or as a suffix or prefix,

charpelfL s to a ri ng-
The term “heteroalky!" used alone|or as a suffix or prefix, refers to a radical

formed as a result of replacing one or more carbon atom of an alkyl with one or more
heteroatoms selected from N, O and S.

The term "heteroaromatic” used alone or as a suffix or prefix, refers to a ring-

containing structure or molecule having one or more multivalent heteroatoms,
independently selected from N, O and §, as a part of the ring structure and including
at least 3 and up to about 20 atoms in the ring(s), wherein the ring-containing
structure or molecule has an aromatic character (e.g., 4n + 2 delocalized electrons).
The term “heterocyclic group,” “heterocyclic moiety,” “heterocyclic,” or
“heterocyclo” used alone or as a suffix or prefix, refers to a radical derived from a

heterocycle by removing one or more hydlogens therefrom.

i
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25 containing structure or nol ecul e havi ng one e or
nmore nul tival ent heteroatons, independently selected
wDrom/¥148d and S, as apart of the ring structurmcBseEbons/ 001939
including at least 3 and up to about 20 atons in the
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2005/ 061484 PCT/ SE2004/ 001939 15 The term
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| fur, and having no
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pi pen'd pi perazi peraz
hetenvoyqbalkiyhgroup luamhmmmbmm d, orrshbme@ h@ﬂhl oR@ or e\ﬁ@l smtable

het er ocycl oal I group can be unsubstitu
subsfiligntsy i”?@%é‘?‘é’t the detefgoyploatkay] groupipa sunpeysilie or bicyclic nng,

mor HARRAMY P kg efh B0B; Wherein e M gpBRlRerEntih g ¥ gton ©
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car bon at ons and form 1 fo 3 beteroatons, ed to
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Zo'l"ﬂ_é"%rﬁle']:f&er ® eﬁﬂ"i’*

suffix or prefi H@%@Fs tégyag %rtéél’faocyc S@ng&tr@&{?ma
heterdoseﬂylnne t&aadeesamm batel avommiatic akedracter. The term

me r ed sed as prefix refers to a group havin
a J{'Hq.]&rg]hhgfx-mem ered" usedl%s prefix refers to a group h%vmg% rng thatg

contains six ring atoms.

The term "five-membered" nsed alé prefix refers to a group having a ring that
containg five ring atoms. I

A five-membered ring heteroaryl isa heteroaryl with a ring having five ring
atoms wherein 1, 2 or 3 ring atoms are incllependently selected from N, O and S.

Exemplary five-membered ring heteroaryls are thienyl, furyl, pyrrolyl,
imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,
tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2 4-thiadiazolyl,
1,2,4-0oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, and 1,3 ,4- oxadiazolyl.
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contains six ring atons. The term "five-nmenbered" used
as prefix refers to a group having a ring that 25

woonbsdisss i ve ring atons. A five-nenbered ringpCT/SE2004/001939

heteroaryl i | s a heteroaryl with a ring having five
ring atons wherein 1, 2 or 3 ring atons are

i ndependently selected fromm N, O and S. Exenplary
five-nmenbered ring heteroaryls are thienyl, furyl,

py &Xymﬁmbmedamﬂ%ﬂe,mwi @zéetﬂwwkwﬁb laying hayingsot sihg +

sl SPGB el bl bl s

) %’%ﬁﬁﬁﬁ%'ﬁeﬁb}’%j rﬁ“:gtﬁy'{e?? g?%?%ﬁ i)yridyl, pyrazinyl, pyrimidinyl,
triazinyd ahd pyHdagthglzol yl , and 1,3, 4- oxadi azolyl. WO

2005/ 061484 PCT/ SE2004/ 001939 6 A si x-menbered ring
het@redamy f‘substitutedS tusedas 3/ prefik refers toiarmrunbwe, mypledute o ng
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exargp Igu?:) %@&F?ﬁ%ﬁﬂﬁ@o@?m r éef?fﬁntk%ﬁﬁ{?ﬁg‘?ﬁﬂal groups. For
The term "optionally substituted” refers to both groups, structures, or
molecules that are substituted and those that are not substituted.

, and
may

~ Heterocycle includes, for example, monocyclic heterocycles such as:
aziridine, oxirane, thiirane, azetidine, oxetane, thietane, pyrrolidine, pyrroline,
imidazolidine, pyrazolidine, pyrazoline, dioxolane, sulfolane 2,3-dihydrofuran, 2,5-
dihydrofuran, tetrahydrofuran, thiophane, piperidine, 1,2,3,6-tetrahydro-pyridine,
piperazine, morpholine, thiomorpholine, pyran, thiopyran, 2,3-dihydropyran,
tetrahydropyran, 1,4-dihydropyridine, 1,4-dioxane, 1,3-dioxane, dioxane,
homopiperidine, 2,3,4,7-tetrahydro-1H-azepine homopiperazine, 1,3-dioxepane, 4,7-
dihydro-1,3-dioxepin, and hexamethylene oxide.

In addition, heterocycle includes aromatic heterocycles, for example, pyridine,

pyrazine, pyrimidine, pyridazine, thiophene, furan, furazan, pyrrole, imidazole,




20 exanple, a "phenyl substituted by nitro" refers to

nitrophenyl. The term "optionally substituted" refers
WO20096d148 OUps, structures, or mol ecul es t hagcPEB004/001939

substituted and those that are not substituted.

Het erocycl e includes, for exanple, nonocyclic

heterocycles such as: azirildine, oxirane, thiirane,

'agéetld e, oxetane, thietane, pyrrolidine, pyrroline,
thiagade, gxagels pyrancle isqiliezole) inonagele, b,QrBainazmlneLetraizod;agdLm»e
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be heterogg/]cl e enconpass pol né;:l i c heterocycles, for

oxaithingahazpled eirbelane ﬂgmilndqiyroimdlqulaludl i ne,

. dr oqui nol i ne, isoquinoline,
'q“mttc’ﬁ%ra ydr oi soqui nol i ne, 1, 4-benzodi oxan, counarin

di- By a1 EoRehE '@olﬁ?é‘ll@ﬁétérbé‘fbles c?es&:ﬁ@drhﬁg{/é’ %%E&&J ehen.e

i sobenzof uran, chronene, chroman, i sochroman,

15 lncmjik?é pglyaytmq Ireteroby chest winarein, th nog fusmmlﬁatwecﬁ:oﬂmﬁéﬂ 1Bore rings
| dazol pur ht hal azi ne, napht hyri di ne,
inlydEs FRa émebe%a BIoRdo bethifingsiand mast drandweatoms
comB{RR18 Bb i vis" xa leg%[f sﬁghd%ﬂ%qg %@Fﬁ;&%ﬁr Al % quinuctidine,

enazl ne, heno I'azi ne

dlazmm;zmqmgaz]hb[ﬁan@mz%hm@mg,z Hﬁéﬁt@ﬁ@zol e,

benzt hi azol e, benzi m dazol e, benztri azol e,
t hi i@ammlxiénclwst;&z@mnplcammmhg heteroicyiclyis, such as:

n il lﬁg@g@@@ﬂ%@@%@:@e‘“ f:dd' t@&@ytgyasﬁnﬂs
pyndmyl, piperazinyl, morpholinyl, thiomorpholinyi, pyranyl, thxopyranyl, 2,3-
dihydropyranyl, tetrahydropyranyl, 1,4-dihydropyridinyl, 1,4-dioxanyl, 1,3-dioxanyl,

25  dioxanyl, homopiperidinyt, 2,3,4,7-tetrahydro-1H-azepinyl, homopiperazinyl, 1,3-
dioxepanyl, 4,7-dihydro-1,3-dioxepinyl, and hexamethylene oxidyl.

In addition, heterocyclyl includes aromatic heterocyclyls or heteroaryl, for example,
pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl, furazanyl, pyrrolyl,
imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,

30 tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl,
1,2,4-oxadiazolyl, 1,3 4-triazolyl, 1,3,4-thiadiazolyl, and 1,3 ,4 oxadiazolyl.




common to both rings. Exanples of such bridged
het erocycl es i nclude qui nuclidine,

woinesgsiagicl o[ 2. 2.1 ] hept ane and _ PCT/SE2004/001939
7- oxabi cycl o[ 2. 2. 1] hept ane. Heterocyclyl includes, for

exanpl e, nmonocyclic heterocyclyls, such as: 20
aziridinyl, oxiranyl, thiiganyl, azetidinyl, oxetanyl,
thi etanyl, pyrrolldlnyl pyrrollnyl i m dazol i di nyl,
py Mﬂﬁlﬂmﬂwhetefpwézldmﬁwassw polytyotiel hetwmsfcula@wludmg

bothy el G Bt RO 3 SR3ERRN R p EROURH fsoindoliny]
qum%Hﬁ%v)l?’teﬁaﬁg{H g’&%ﬁghﬁ}}l %élbl 5’1)[4?11 otg*gé’f?&ﬁfsg%ﬁlgolw phe! i nyl,

benzd:utmdﬁ pyélﬁﬂmhnylt@hfr@hyﬁfr@eﬁiﬁy@ﬂiéhzoﬁﬂaugl 2,3-
1, 4- di oXan dloxanyt 25

i hydr opyridin
5 dmydrthgmfﬁmnwgzmepﬁ/fumumy chromenyl, chromanyl 1sochromany1
et droll+ae n honp ra
xantfen) dihEnoRa w & Do ey o SORYoY nasOlyL, pisicy,

phthlﬁﬁ% %gg'gg i‘%ﬁl rrat ré %og rhfo]]:1 Stﬂh)?-ész%o PYE g ﬁr 0 a?lj/b %h%lmy I
pherexenidiey!, p&ﬂﬁicﬂhﬁylbhenmthﬂimm{ bhermﬂﬂ}m pheR¥thiazinyl,

pyri dazin t hi enyl furazanyl, pyrroly
phemeayoil benzisoszesyh beuzetnionheny . ponscsorstyl, benhizzolyl,
10 bendiab B ohuryiasSG HBditinds, GpoBaadiyl Sipbliaytosimics

@ ity siramhitaighye. 4 hiadi azol Y1,
uflyoxadl azoly 1,3,4-triazolyl, 1,3,4-thiadiazolyl,

an an additian dxthei pmixnyyhc hMBOZIBﬂEI’S Gt bed mﬁavsﬁewm 939
inclisB@plsk @pwfeﬁx@wﬁa in i I Sess$°w%°oyr%5ér‘é rings
mdlli%cg)l n glﬂ?&rﬁﬂ@e qui ng@rﬁg% lll?ﬁ@h alrmbfédt LI}I ny?toms

15 commmadaiboth mlﬁgsl Edagiplasdofdoch bﬁdgﬂdﬁi&tdrﬂéﬁcleshnélude quinuclidinyl,
benzaodi oxanyl, counari nyl, dlhydrocounarlnyl

dlaze@ﬁzvdeﬁ%c?ahmeptyk; apds/- Wﬁma.zl qmtzalnyl

oSE S5 R s e RO b o SRR et R0 FIGIA 9F the

generﬁl%&&@lhwo R, 3937 Rlis sélb'c!tbd‘ﬁrbm aﬁ;mrta@slra lilfﬁﬂhoal Exeer/l

napht hyri di nyI gui noxal i nyl, qui nazol I ny ci nnol i
alkopy andlaties quthom etimny Jpropéxyy isppmo Ky Wlitowpt, t-butoxy, 1sobutoxy,

20 cyclBgREREGY: ”ﬁ%oﬁﬂéﬁ gu&@ef““"%?h?él Y opbeny!
. beﬁ?t )rﬁlﬁgiz)o&hﬂn Sﬂ‘lz%{)%'gﬁ’tzﬁ%e)rqy oﬁla%g?gazgw&z@] H%fr t|‘e‘rr1sy

radieals oftthe gbneral foytnolai -NRR hwhercih R aapdi E’Odre mdépandently @elected

ddjtion to the polycycljc heterocyclyls described
%geWtaelPﬂgW?‘anﬂH’é l-udes pol ycyciic het erocyclyls

L n
i nc{“@%‘es‘sgﬁ?@h s AN pP SN Mt OB, SR s
25 optiomilly stbaitedhydtoeatbyl, hydrogen, amino or alkoxy. Acyl groups include,
for example, acetyl, propionyl, benzoyl, pheny! acetyl, carboethoxy, and

m

dimethylcarbamoyl.
Halogen includes fluorine, chlorine, bromine and iodine.
"Halogenated," used as a prefix of a group, means one or more hydrogens on
30  the group is replaced with one or more halogens.

"RT" or "rt" means room temperature.
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15 comon to both rings. Exanples of such bridged
het erocycl es include qui nuclidinyl,
wi) aosbdiesac! o[ 2. 2.1 ] heptyl ; and
7-oxabi cycl o[ 2. 2. 1] heptyl . The term "al koxy" ug%T SE1004!001939
or as a suffix or prefix, refers to radicals of the
general formula -O-R where&dn Ris selected from a
}Lg_l;ar bon radical. Exenplary al koxy includes

nﬂ@tﬂig%l%/ beipg ShRY Tntlsaﬁe@pdxml,gl grlcmp)mean:t téxla firsoring
md%?%%??@ g 5500 At ndtid o berebttvea ho+ useq al one or

as "qiguf flinke@ gpr e of the
general for g? ﬁﬁlﬁﬁg, \kﬁgeggeg%l% 18&%%[5% gleans covalently
linkedzdebmﬂééntly sel ected from hydrogen or a hydrocarbon

radi cal. "Acyl" used alone, as a prefix or suffix,
nmeans - C( O) R, wherein Ris an 25 optlonally

Aculf 0Bt BiFE: B io prodhs ?z%tpaéu@?@?f?» i3obi oyl
haﬁﬁdbéﬁﬂéally&ﬁ@é]ﬂbl@ﬁﬁi M:iereo?ﬁﬁ&?&{e&g ng enantlon%ersotpgﬁgf,

di met hyl Car banoyl ogen I nclu es uoflne

and pigtwresdhemat:i odi ne. "Hal ogenated, " used as a prefix of

a groyp, neans one or nore hydrogens on 30 the group
pl aced with one or nore hal ogens. "RT" or "it"
raneans roomtergerature. WO 2005/ 061484

’ SE 001939 9 Afirst ring group being "fused" g

th alsecond ring group nmeans the first ring and
Ze-qnd- Nin Ehare at | east two atons therebetween.
" "Tinked," or "linking," unless otherw se
nmeans covalently |inked or bonded. 5 In one
aspect, tjhe inyention provides a compourid of fornula 1,
a pharnggut ally acceptable salt thereof,
dlaste@eonﬁgs t hereof, enantioners thereof, and

m xtures theteof: ‘R4 R5 }7?I Ra NE 2

wherein

R' is selected from —H and C;_galkyl;

R? and R® are independently selected from ~H and C;_qalkyl;

R R®, R and R are independently selected from -H, -OH, halogen, -NO;,
Cysalkyl, Ceagaryl, Crsalkoxy, Csscycloalkoxy, Cs.sheterocyclyl-oxy,
Cs-gheterocyclyl-Cyqalkoxy, Cs.iaryl-oxy, Cs.j0aryl-Cy.4alkoxy, Cy.salkyl-S(=0),-O-,
Ce-102ryl-8(=0)2-0-, Cy.salkyl-NH-§(=0),-0-, and (Cy.6alkyl)aN-S(=0),-0-; or any
two adjacent groups selected from R*, R%, R® and R” form a portion of a 5 or 6-
membered ring that fused with the benzene ring of formula I, wherein said Crsalkyl,
Ce-102ryl, Cygalkoxy, Cs.scycloalkoxy, Cysheterocyclyl-oxy, Cj.sheterocyclyl-
Cr.salkoxy, Cs.roaryl-oxy, Cs.i0aryl-C salkoxy, Ci.salkyl-S(=0);-O-, Cs.jparyl-
8(=0)2-0-, Cy.salkyl-NH-S(=0);-0-, and (C,.salkyl);N-S(=0),-0- are optionally
substituted with one or more groups selected from halogen, Ci-salkoxy, -OH, -NO,,
Craalkyl, -NH;, and -CO,-C 3alkyl;




ONCRR3 10 | wherein Rl is selected fromH and
d-6alkyl; R2 and R3 are independently selected from-H

wandofdei4szal kyl; R4, R5, R6 and R7 are mdepend&pﬂkmoommgw
selected from-H, -OH, halogen, -NO2, 15 Chalk

C6.ioaryl, d 4al koxy, C3.6cyol oal koxy,
C3. 6heter ocycl yl -oxy, C3-@eterocyclyl-Cl4al koxy,
06- j oaryl - oxy, g i oaryl -Ci al koxy

Ll eerocyctd-apbanally @@smgdomh one or more

ook %@é%ga PG ol K 2 SC0p 20 e

4a]k§i7aﬁ@cﬁlgwxg£0§£n #fa a 5 or 6- nenbered ring that fused
benzene ring of formula 1, wherein said

CrEalal«dwaleﬂcgr@ﬁpmapmmg%emhkw, C3. 6¢cycl bal koxy,
C3- 6hetero clyl -oxy, C3.6heterocyclyl- Cl.4al koxy,
5 c6 1n gns §m ;nenmhq: ermpounds akthegssent invention are represented

0) 2-0-, C6-10aryl- S(=0)2-0-, -
byf‘g‘“‘gﬂwﬂl‘“ﬁ& S(=0)2-O, and (CL.6al kyl ) 2N-S(=0) 2-0- are
OpRlQms’.ﬂlédledﬁUﬁSIHhhﬂé gﬂg}tlh one or nore groups
select ed from hal ogen, 3al koxy, -OH, -NQO2,

ahd R afemldﬁpendndtly CoalicA; 3al k%JI0 V\ld) ﬁOOS/ O614|84
opts TRl #28 F98% geBepdgpil cisrisomortt -Cit, duloeen, O,
10 G sa%gyleg]ﬁe%‘}l f(fléfkgggc@a %&cﬂmﬁg} lfé/tl'ahygﬁg)yroa)nyp C} p)gsném% oky,
@ mormlﬂnvhmyl wﬁﬂwapmﬂﬂcb Rali@xg, dp#rmﬁrmﬁm@sw xﬁ@@gar,@#ng

5 I n_one enbodinent, the conpou

CrlSpPRgENY, brralies o g S(r0sCn mbany (=000 G k-

H Cl.3al ky
NH-E@? g; 9“% e{%ﬁéﬁ%%%-%%rﬁﬁ SRR s e
from R I
Om10 Cle%aiﬂ{g} fﬁeﬁ&ﬁmgﬁg kec}%;?d %GImG_[:tgc : koxd;,% ‘CHy-

15 CHatQy whbigin sy pheny,rG dalkpkyyGh.scycloali | i nyl oxy,
eteay A IORY A %ﬂhﬁ‘z@w Ry hRgRyTay G alkory,
pyﬁ@fﬂylﬁ?ﬂﬁﬂiox?,(mgip%o%yl @ og(y%he%gy,%ehzycfoxﬁ%l.ﬁgllkyl-S@O)g-
O-, phenyl-8(=0);-0-, Cy.3alkyl-NH-S(=0);-0-, and (Ci3alkyl),N-§(=0),-O- are
optionally substituted with one or more groups selected from halogen, methoxy, -OH,

20 -NOy, and C;.3alkyl;

E is selected from furyl, thienyl, imidazolyl, pyrazoly), and thiazolyl, wherein
. said furyl, thienyl, imidazolyl, pyrazolyl, and thiazolyl are optionally substituted with
one or more groups selected from halogen, Cy.4alkyl, -C(=0)-0-C,_salkyl, phenyl,

benzyl, and benzenesulfonyl; and
A==

H

25 D is selected from phenylene, pyridylene,

34 Yoot L Ny

, and
‘In another embodiment, the compounds of the present invention are
represented by formula I, wherein

R'is selected from —H and methyl;
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25

NH S(=0)2-Q, and (d _3al kyl)2N-S(=0)2.0-; or any two
adj acent groups selected fromR4, R5, R6 and R7 forma
wb Y®bealsgr oup selected from-0-CH2-O and -0-
CH2- 0-, wherein said O 6al kyl, phenyl, CL.5al Eé?’s'}{m‘”om”
CG3. 6cycl oal koxy, tetrahydropyranyl oxy, pyridinyloxy,
rmr phol i nyl oxy, tetrahydropyranyl - Cl. 4al koxy,

{Iizd' nyl s+ G - 0al koxy, norpholinyl-ClAal koxy, phenoxy,

K areselggted jiomsgthyand igpropytipny| - S(=0) 2- 0-

optl Onal yfﬁﬁ%’%’la{:aﬁngﬁfl% sceﬂed aal & rbwh%ﬁggsgﬁ'@s? reg
Cysh%9Mphshdgen, alﬁ}ﬁﬁ@%&yd’o x%,f/tgtra %’Qg%&y B?F‘%‘g*

i s sél ect ed ur vyl

morahdm)ﬂmegz cbd:tydhydszpgTaathMﬂéux@r bj&ﬁdﬁhrl—tﬂaﬁ&ﬁc&r; mogpholmyl-
daz yrazonI and thiazolyl are opfion
Cl“%@ﬁ&’:lﬁ %IY ey 0% £k yte$ (F Q- Oupshesgl- S@:@?dﬁ-[ 6ma]kyl-

N e s e
fronglr?bg%“ ﬁrrgﬁ{ ﬂittﬁlle_qzjg?r% g%-n ?JI@ f:ofml ?;ﬂé P g?%ds@h?&%&&gﬁt Whgpgl-
S(—@hp@e@@mp@andw $ubstitted with edesrahoreRtoiyss SRGRARR Bﬁl@%ﬂ

-H.and nmet hyl ; WD 20451061484 PCT/ SE2004/ 001939 11
6h B3> are sel ected fromethyl and isopropyl; R4, R5

7 ted f H -OH,
32%;’22%@6&%%%%@ Shenyl, O 6al koxy,

C3 Bxsyseleoﬂﬂlfmm fllrsrle thiexty, dﬁﬁ@é@bf}ﬂ%’ﬁﬁéﬁbl}dﬁ id ﬂheﬁ%iﬁ’x%’hemm
azl ox t et rahydr opyr any
smd@qﬁ Oq%,wy ke pyragolybsod ﬁngtzolﬂ amdphmidy,suwmued with

one BERRK] %E’Y‘ps %f"g‘?d ﬁg{? gg‘)érzgi HSYESEERJQP gzﬁl? shepyl,

be: amﬂ)bemeaﬂf@@@%dgroups selected from R4, R5 and R6
orm - O CH,-O, wherein said phenoxy, benzyl oxy, and

ph&higiselegied fyam parcaphenplene, quek-bynsless i tuted with one

or nore groups selected from hal ogen and net hoxy; 10
R7 is selected fropg¢™H and Cl1. 3al koxy; E i el ect ed

' t hi enyl "dazolyl yrazolv

C in

ard 3t hi

]

In a further embodiment, the compounds of the present invention are
represented by formula I, wherein

R! is selected from —H and methyl;

R? and R? are ethyl;

R* is selected from ~H, NO; and methoxy; R® is selected from -H, -Br, -F, -
OH, methoxy, methylsulfonyloxy, N,N-dimethylsuifamyloxy; and R® is selected from
~H, -OH, -NO,, methoxy, ethoxy, isopropyloxy, neopentyloxy, cyclobutyloxy, 4-
tetrahydro-2H-pyranyloxy, 2-(4-morpholino)ethoxy, benzyloxy, phenoxy, 4-
fluorophenoxy, 3-methoxyphenoxy, 4-methoxyphenoxy, 3-pyridinyloxy,
methanesulfonyloxy, benzenesulfonyloxy, dimethylsulfamyloxy; or any two adjacent
groups selected from R*, R® and R® form —0O-CH,-0-;

R’ is selected from ~H and methoxy;




one or nore groups selected from hal ogen, C1.4al kyl,
-C(=0-0d. 3al kyl, phenyl, benzyl, and
wienesnassy fonyl; and 15 Dis selected from

par a- phenyl ene, para-benzylene, / \ C z Ij-OClliﬁT'lSEZOM’{{]O1939
-td-OCH2-t and 1In a further enbodi ment, the conpounds
of the present invention arg, represented by fornula I,
wherein R1L is selected from-H and nethyl; 20 RZ and
R3 are ethyR) R4 is selected from-H NX®2 and net hoxy;
R5 is Bglecied from-H, -Br, -F, - O\, nethoxy,

met hyl sulffoRyl oxy, N, N-di met hyl sul famyl oxy; and R6 is
sel ecte rof BH -OH, -NO2, nethoxy, ethoxy,

i sopro OX% neopent yl oxy, cycl obutyl oxy, 4-

- Dpf n '
t etg ghydr o- 2Rt Tpyr ;ﬁ}iﬁ:@%ﬁ fa]aa %arg%&égg@@%ﬁ%%a%c?t’é& from C, N

benzyl oxy, phenox uor ophen -
and$, aed Kot ypleetedfiom €; Np ChadyPhath @provido Ehat hilbA¥ bAXYE A, B

t hanesul f onyl ox benzenesul f onyl oxy,
anddnf !'Fe(?rﬁ} Qs f’%ﬁ);?f 6@;&1161(} Jér%/attd\/@eati]th&:gonds bgtvoagpsA and B,
m. R and. R6 form-0-CHZ-O; R7 is
end BeeFand B S00hR Ffoxy: "o 20051061454 |
5 PCRISEANH Q43R bt B, -CRomaindt RookvesRpheny el 1

A and B are |ndepe%q§ntly sel ected fiom
selegied from sHeasdenetbyl; R omselectis] fdmanH, Gethiv, m-butpl md genyl;

o " HEMAEL TG obndinimistialen & o
. _ 0 Rs i
and pedoneed &ﬁg@,@_g&ﬁ%ﬁg&a@b% e Wherein S

sel ected from - 'and phenyl; RO is
selected from-H angawnet hyl; RFO is sel ecteg,from-H,

mephyl , n-butyl and phepyl; R' is selected om - H,
‘ p b | and Bénzgpesul fonyl . I/ s§l ected from
p enélr&ﬁ.%ze, par @QE!T?HZ 2 \'ii 30y 5
s , and
10 It will be understood that when compounds of the present invention contain

one or more chiral centers, the compounds of the invention may exist in, and be
isdlated as, enantiomeric or diastereomeric forms, or as a racemic mixture. The
present invention includes any possible enantiomers, diastereomers, racemates or
mixtures thereof, of a compound of Formula I. The optically active forms of the
15 compound of the invention may be prepared, for example, by chiral chromatographic
. separation of a racemate, by synthesis from optically active starting materials or by
asymmetric synthesis based on the procedures described thereafter.
It will also be appreciated that certain compounds of the present invention may
exist as geometrical isomers, for example E and Z isomers of alkenes. The present
20 invention inchudes any geometrical isomer of 2 compound of Formula I. It will
further be understood that the present invention encompasses .tautomers of the
compounds of the formula I.
It will also be understood that certain compounds of the present invention may
exist in solvated, for example hydrated, as well as unsolvated forms. It will further be

25 understood that the present invention encompasses all such sotvated forms of the

compounds of the formula I.
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b- , and 10 It wll be understood that when conpounds
of the present invention contain one or nore chiral
WERDS06I484 he conpounds of the invention may exi’éf!stfbmmnww
and be isolated as, enantiomeric or diastereoner
fornms, or as a racemc mxture. The present |nvent| on
i ncl udes any possi bl e enantjpners, diastereoners,
racemates or m.xtures thereof, of a conmpound of

Forwithen the sthis: ofitké B@khtyorpareiale shig ohthe Cofnbeudds of the
conpound of the invention nmaybe prepared, for exanple,

fonbyladh iGemeradlyy drmma@uﬂpaihc acceg@b&rsatts @ﬁcmp@nd&@%mWsent

mvg% synt hg‘is/hﬁté Bs@gﬁ{aﬂa act | ve s rt | ngiagﬁt ég
exaﬂxz) R:Pagtlﬁ E § Efcﬁpy bh&ﬁc ‘éﬁﬁxb% ntcE ?01%@13 I&leﬂmhg%th a

n co e pre |nven exl st

suitable gefyedr dx@.ﬁipld sigTer aceticaicid; x@afibel a%li?{lﬁiﬂ)ligmml"%b@taﬁle

al kenes. The present 20 invention_includes an

aniqfe oifenayi alsn be pOAbIC t@fmécecmqmam@mg skalimietal (suchtas wpdipm,

ot J0But) R Lo o L GRS EF et G e Py g o

co %ouhﬁ o‘f"tﬁé n}g@éé?uﬁ@nﬁﬁ%ﬂﬁiﬁﬁgﬁ’gm{é&ﬁt a&ﬁetp%tan,%emymds of

e present Invention may - exist ‘in solvated
carleouytiplaeidnytdr pheaol, witls omebdlmaa?lentrtﬂ' ahadtadidnételr MHME:\MM:\

further, be 25 understoaod that. the pres i nvent.i.on
metghRYAFBE O3 a&cw@ﬂ&wh% I%?'E@“F‘% PREtON Y or sk asic

org% V\|j “ﬁ% ﬁsﬁ?ﬁéé‘%l%%mé@r ﬁﬂ: %we [ él’ﬁﬁ%tn |P gﬁ are %s‘é/g%&g%&
con&zbﬁnmmpmﬂﬁdmo@ftedhhﬁmeé ormula I. Generally,

pharmaceutically acceptable salts of conmpounds of the
pr ebeene embedimeitotheparpeand pf frmale L ahoye may hesonyerted to a

phePlREHEAAT 8B plnlé ey SOsARTRARDE pisRitwaly SFPecfd ffition, et

suchlal ¥hyAfchSride! By Botfrofiidd, @Bb@h@&l fhetdtOful%AN®) ealedds]] OF
aceti ¢ acid, to afford a physiol ogically accept abl e

tartaaie, aritrat mﬂ&ynahbhoinﬂe popdoloemestiphondte. a correspondi ng

al kali netal (suc s sodium pQtassiu or I|th|u A
or &Re apmcpmow{;@% thsprgpent yERtaR aTg us thyrapy; gspesjally

oy SOER s AL
acdt’dﬂ | cancémpai) @amuyeai Bihetatoid ariticidy, nﬁ@tfaﬁ{e, Oisceral pain
al kaline earth 10 netal hydroxide or al koxide (such

etcaBhis st shomldhareever notderalerrieted ap exkaustive: abl y basi c
g:qg @'H@O?}E mf‘? ﬁ%??%qs&%g%%éﬂ?asoﬁm%ﬁo@uﬁ%ml Sspally for

autoimmune diseases, such as arthritis, for skin grafts, organ transplants and similar

surgical needs, for collagen diseases, various allergies, for use as anti-tumour agents
and anti viral agents.

Compounds of the invention are useful in disease states where degeneration or
dysfunction of opioid receptors is present or implicated in that paradigm. This may
involve the use of isotopically labelled versions of the compounds of the invention in
diagnostic techniques and imaging applications such as positron emission tomography
(PET).

Compounds of the invention are useful for the treatment of diarrhoea,
depression, anxiety and stress-related disorders such as post-traumatic stress

disorders, panic disorder, generalized anxiety disorder, social phobia, and obsessive



conventional purification techniques. In one
enbodi nent, the conpound of fornmula | above may be

wonwarsedst 0 a pharmaceutical ly acceptabl e sal
sol vate thereof, particularly, an acid additi or?hggE 004/001939

15 such as a hydrochl oride, hydrobrom de, phosphate,
acetate, fumarate, numleate,j4artrate, citrate,
nmet hane,sulcgponat e orp-tol uenesul phonate. The novel
ComBHEvE AieTdst, WinerpinesminEnes) peshiton GcldtRal Wridus mental
i“ﬂ%%ﬁ%%ﬁf‘ Z‘?&?&ﬁial ly for the treatnent of -various pain
: CPrgh TR, ¥HIAYs igastpnintestineludtisprdens] g m@instipation,
An&SHae o R ' [ 1. d by rheunmatoid
Rt Rt AR R uolR AL i BRI ESu Sindromm e Fymstional

Dysplpsib, Pationetes dizedsehad bHee bR G A Shrfdets BRI oG imjury,

Conpounds of the invention are use

5 stoggmukieprotstian fllowing pectadialinfattion tspigiamgm? afld gﬁ%s es,
addﬁ:‘ﬁ%h lﬁﬁ%uﬁrthtf]i is, for skin grafts, organ transplants

and SPHYPHR the frdgmeat ofleqbol tentingoppiaigeandditixe alnesabuse

A8 di I ' nti.-tunour ents . and
wnd o dis B T 0lypat UARES, A0 ! MDY RlETLS o

us éZarhpounddiof drdayeitiohase W%ﬁﬂ%s@ﬁ%ﬁlgéﬁé a8¥ht £r use during

dysfunction of opjoid receptors is presen
gengﬁ.ﬁq.qag e il meBtorsd enafisthesia Thies Compbindtions b Gxchiyanis €

: i i call be| | ed, ver si f th ds of
10 citfint YBHARLC Al ofich AR NS 2 bRlhRr ol Aftbeis epeRerhs meintain

. the appithetid §totage.gUehinds b i.Ssi.00: t omoar.aph
(PET). 30 Cgf[:rgqunds ﬁfﬁﬁ? E%Sﬁ%%/%@teﬁgﬁgg?&en %%Fa&%‘r the
Inclydeddin this cogbingiien atwihaled deqesthetivs hyprevtics Sinki

s
-ralated djsarders such as post-traumatic stress
net Hggég%lg@f’aﬁe%ﬂd?ﬁlg der, generalized anxiety
di F06EIRAHISME ] i : si ve WD, 2005/ 061484
PCT/ b ¢ @Xﬁg&q‘s}?%ﬁ%’x?%ﬁé&PP%Pw
15 accordipg e thecfomnyla fnbowd, Grehe aauaati-98t 2 ¥AHIEHSLI B IR

i1l pesses,.  cough, .| ung oedema, various
ﬁeatﬂjc’fg??ggqyrﬂ ¢ popglitiens gsed abevey. consti pati on,

fu [ stehoi ntestinal disorders such as Irritable
sonerr 8P sVl BN 3 e i g i repmpatofiarbiect
suffatingefecin aap df tHehOhdiBhOdiseliss e ARNvs; i& brain
i njury, Sﬁs_t roke, car d?lgglrsgﬂctl ohw#l%r?%\g\ﬁg ﬁﬁeﬁ%‘@@aﬂ&%ﬁ’f
a comppundcaceerding o the formulat sbowagis ddministagtdits bigdflent in need of
20 suchitfég{lﬂ itng the treatnent of al cohol, nicotine, opioid
and other drug abuse and for disorders of the

Sy TR, el inGeifh ; N raaple hypert ensi on,
. Conpounds of th ?ﬁ\c}aﬁ‘gﬁé\@g ogé‘lér la &s%ﬂi‘%eﬂté@iné’
accepigllasalt or selyate theréafyas hereinbefore defined for use in therapy.

In a further aspect, the present invention provides the use of a compound of

formula I, or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore
25 defined in the manufacture of a medicament for use in therapy.

In the context of the present specification, the term "therapy"” also includes
"prophylaxis” unless there are specific indications to the contrary. The term
"therapeutic" and "therapeutically” should be contrued accordingly. The term
"therapy” within the context of the present invention further encompasses to

30  administer an effective amount of a compound of the present invention, to mijtigate

either a pre-existing disease state, acute or chronic, or a recurring condition. This




general anaesthesia and nonitored anaesthesia care.
Conbi nations of agents with 10 different properties are

W bomsosasg to achi eve a bal ance of effects nee
mai nt ai n the anaesthetic state (e.g. ammesi a?%’i‘fsﬂ’ommmgw

anal gesi a, nuscle relaxation and sedation). |ncluded
in this combination are i nhgd ed anaesthetics,
pnotics, anxiolytics, neuronuscular bl ockers and

deﬁgi/mm adsp enmompassies raphytetis tepapiestfot prvemiendf reguriag t he

conliBp S im Pons et Berdip) BR himmiccfisename. of 3 modi cament

N %E%}%ﬁi\:ﬁ?‘? @%ﬁ%ﬁgﬁ{%ﬁ‘{tw&%@%ﬁﬂ!%W&%ﬁ'&ﬁ%ﬁéfm
t he p?:fondi ti gdrgmgib(s)c ugg%fjﬂgnggglgf b%& g%%‘/ﬁgrﬁae# st Ve

5  chrogigpsin, europathie paiow actite paior bhick gatry carver baihnad Bvikced PUR.
in need of 20 such

. O 41 -
¢ BT R hERL i £ nfHloner snitaal svohesss bt

o et o mahe RARREE i 68 foikn oPEEFR B o) Hatsusica

comphgitianpy ahy reuté incliding esileCintratscudirss §ﬂt|§cdtalﬁl\68{§§rl§,gﬁpically,

. royj des the use of a compound of formula
m&%ﬁ#%mFE@PP@Ya@E‘éﬂéhwléﬂlsamtavanow,\@ichmllger eof, as

: i i in th fact f
10 intrd IR I B et B b oo S Htownte. of ¢ ne
) pr &8 en¢ empedinfdn€ af ihetnventien (185 Butd BFa;cﬁﬂi}ﬁi’s* 139 F%ag%,'g %t‘%agg,,

.. "prophyl axis" unless there are specific Ind
IntravRRousShey mppmushldartsr m - "t her apeuti ¢” and

¢ er b ST debopd R thelraie of AleiaSioionn Geprestnt the
discisey @ drdwiight thc BASARBAS SRS dfagtfogsto%@ﬂ%?]gg%hgﬁergg by the

ef fective amobunt of a conpoun

15 attendingphyisinign, tvd:emdethegmngng thetifddividaairegme &id cg_ﬁagé ReA3Phe
tate, .acute or_ chronic, or a recurring conditton. I's
mos{PIsigto Eor AQETiSEMIaoNa] 001939 15 dof i nition al so
en j her api es for prevention, of
_ I‘?gUIZEI ng %@ﬁﬁg%?%%ﬁ;ﬁlgﬁa%&%p@&??ﬁﬁﬁ@ﬂl t?‘ﬁ @B@B?mi“iﬁ(’féhﬁoni c
mvenlicrn ket phartitecoiig uwossptMe tiHeR oy EE‘E'ﬂﬁé}Vs%ﬁH 'aS@ 1iqhid,
.useful in therapy, especCially tor 't e{ erapy o
Somi;%ﬂ“@!@%ﬁ'il@ﬂsd@ﬂudft powiders, tableis] digpertible gimiulés, Ghjsalbs! O

L0,.. 5 chronic pain, neuropatbic pain, acute
20 cachgtg’il%r?,?1 sglgé{’:ﬁ%’gleﬁ, cancer pain, and visceral pain. In
US# solid chftR 82 bé Bndlo i S35 &
PA e o e be O MRAbE ALAAHRE, Il Rlay S ac‘fil as diluents,
flavoring agents, solubilizers, Iubricants, suspending agents, binders, or table

disintegrating agents; it can also be an encapsulating material.
In powders, the carrier is a finely divided solid, which is in a mixture with the
25  finely divided compound of the invention, or the active component. In tablets, the
active component is mixed with the carrier having the necessary binding properties in
suitable proportions and compacted in the shape and size desired.
For preparing suppository compositions, a low-melting wax such as a mixture
of fatty acid glycerides and cocoa butter is first melted and the active ingredient is
30 dispersed therein by, for example, stirring. The molten homogeneons mixture in then

poured into convenient sized moulds and allowed to cool and solidify.
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of the invention may be adm nistered in the formof a
conventi onal pharmaceutical conposition by any route
woplosidéagy oral |y, intranuscul arly, subcutaneoupt¥sg2004/001939
topically, intranasally, intraperitoneally,
intrathoracially, intravenously, epidurally, 10
intrathecally, intracerebroMentricularly and by
injection into the joints. In one enbodi ment of the
i n\fémabbrﬁaﬂwéaﬁe@agmmmbmm mEREnOH IS eatae, ctah!, laytose,

t ly t The d
OB B B G BB are M o5 SOP g QEDERyIRS/h
cellﬁfd.@g a%ﬁe,ﬁaﬁn %ﬁ @&Q,agﬁpglg%%@ﬁ} kg patient and ot her

fact’ors norma 'y tonsi 15 attending

phyEiectean compevitisieiselss intanded ﬂﬁntlﬂdb tHeddghulb 86 B?ﬂle%ﬁve
dosarge level at the nost appropriate for a particular

compapeitytith qusﬂ%purm&tgnphwrmmmr@ﬂdmg@mp&ﬂe imwhidhrthen

actif CorfiSTRAL I ikl sebel baens) i wiriobdid bea enmisehich i
thugﬁl alsgmwi@nlwlgwt dsl%llﬁgg}egaé Qirf?:ﬂ?dréat i ons i nclude

powders, tablets rsibl'e granul'es, capsules, 20

c acFabiats, paigidelsumhammrd aﬁi@sulé\s &nlﬂ Hechised b scﬂfél tll‘cﬁﬁ gdbforgle
re substances, ich may al so act as diluents,
S““élqlﬁ\?%rqrﬂgfdﬁﬁ%‘ﬁ?% {05 0| ubi | i zers, lubricants, suspendl ng

agfLrl d fQ g&&lﬁ@ﬂ@énstlﬂ?llu e ﬁ&hﬁ%@eﬁﬁééﬁs&? s ulmon{s Eor

can € an® encapsul a

examplef stenlel water drivige ?}ﬂ‘eﬂ@ glywl' sloﬂmoh@ bfﬂle'aétﬂ/é‘c&n ounds
m xture with the I nely di vided conpound R

may; b lagiid aﬁ:pa@ﬁlonwﬂabta fee p@f@n’q@mh edministratioab ll.edpad t he
i th.th h
comBl46 SRRNST kbR Soblbbl s AGeb B abeshs -

solu@ieg. conpact ed in the shape and si-ze desired. For
preparing suppository conpositions, a |lownmelting wax
s udiussussaliticns fer oraf adminisgration darglb@/pxepaxéé by dindoROgohe
butter |s first ma Sd and the active ingredient is 30
actiyf cquapaneht inpyter andipdding suitable ep) Omt%ﬂavemggagenkﬁe siabitizers,

and SERAGISRR N (MR, a@%ﬁaﬁ%ﬁ%s“éﬁ% L fO0R1 Rkt Bpgice by
dispe 0B TAGY IRGILEEANRACATLAGR in HaIcHH dodlr iRP Visglis o ©

nesi um car bonat e, magnesi um st eara talc | act ose,
mﬁt@lﬁg S¥ch asaneturel syathetie gamsstesing methylagHukee, sodivet hy |

cort g R s A AR o K it pbrgaceutivl

fornfiggisdit i on is also intended to include the formul ation

of the active
Depending on the mode of administration, the pharmaceutical composition

will preferably include from 0.05% to 99%w (per cent by weight), more preferably
from 0.10 to 50%w, of the compound of the invention, all percentages by weight
being based on total composition.

A therapeutically effective amount for the practice of the present invention
may be determined, by the use of known criteria including the age, weight and
response of the individual patient, and interpreted within the context of the disease
which is being treated or which is being prevented, by one of ordinary skills in the art.

Within the scope of the invention is the use of any compound of formula I as

defined above for the manufacture of a medicament.
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5 conmponent with encapsul ating material as a carrier
providing a capsule in which the active conponent

WOonro61a8aM t hout ot her carriers) is surroundededySER004/001939

carrier which is thus in association with it.
Simlarly, cachets are included, Tablets, powders,
cachets, and capsul es can Bd used as solid dosage forns

SUI blefor or al nistratjo 10 Liquid form
9i%ifEm dhe %epwgt'ﬁng gpicEtiohs the, vy Gampodof formula 1

r r or water
prop@*ug%%mgeloycorpeﬁ&ﬁumﬁltg%stﬁ%@ H’i’g Oﬁ%ﬁve conpounds may

be Additibsalpf fioddell ishs usdiof tﬁ@'rﬁnfp@ﬁud’ﬁéc%{'&ﬁ%?d Formula [ for
adm ni stration. Liquid conpoSitions can als

the frannfakchire df a medivamentior the thepapyp afvariviuy phimydoaditiogs yrehiding,
solutio 15 Aqueous sol ut.ions for oral adm ni stratl on

but 5‘%1“933@ K6 paisP s A SNGPAR U tRethiGpain ACUE PRI RERK PRI,
cmg@;,%[ﬂl gﬂ&ivﬁggﬁp uitabl e colorants, flavoring agents,

I zers, th| ckeni ng agents as desired. Aqueous

susmmerraapéc@ bf Qfs&hvdﬂﬁ@n e mBg ol gstethBpy 6E§l%3§¢t%ﬁﬂéﬁ@g
finely divided active conponent in water together with

from any of thescondiitons d&t:umd; sboys, wherebyan sﬁcctti’ve tanmugum

eS|ns th I | ul.ose, sodi 20 c 0X nEt
AR eciting fo Ui, o g SheTruS ABHERISE B Aanch hiaged of

Sucppﬁ%ﬁf_eutl cal fornulation art. Dependl ng on the node

0 i ni stration, the pharmaceutical conposition wll
pr eAédidibhally, tiedre tbeprovided ﬁ)pﬁaﬁ%at:mtﬁﬁ%mﬁmﬁmammmﬂng a
wei ght nore _preferably fromO0.10 t %wv, of th
COmONRS @ § oEule feor aRherpResHtically a%@t@éﬁﬁ% 169, %ﬁ@ﬁtﬁﬁm

osition. A therapeutically
mtl??}pﬂﬁ{nﬁh%g@@%oga[%@ or1 he %[rrgctl ce of the present

| NVRRibEiarly fsreiepiRided miphethmadeitidal) Gompesitbn Kditeiing a
criteria including the age, weight and response of the
comm@nd off farmwadli ena phaan@nauhcdtymce@m@lmalhthmoﬁ,en@m@mn

he di sease S be treat ed or
with b ey e ol AT oF theriey om PO s tapeepy
of pafh. Wthin the scope of the |nvent| on is the use of any
conmpound of forrmula |I as defined above for the
manfirdetr thered$ providdedi agraandceutial B&ﬁﬁdﬂﬁdmadm;msmg a
PCT/ SE%OO4/ 001939 17 Alsqg wthin the scope of
compoyed of Earpulad yer 3 phargaceigallyaesentshie salt theraelyin aﬁsocraepn

Wit% gﬁgm&ﬂﬁéa%%c%ptfolé“é&hgﬁﬁ%% ahPbt th Soh RBE A Yis@lssed

above.

In a further aspect, the present invention provides a method of preparing the
compounds of the present invention.
In one embodiment, the invention provides a process for preparing a

compound of formula II,

RS
= NH
R2
o) I?I’
RS




Additionally provided is the use of any conpound
according to Fornmula | for the manufacture of a
' for the therapy of various pain congiti
\E:ﬁﬁﬁqoﬁfgfiﬁgﬁ 5 but not limted to: acute pain, g#fg%ﬁ§4i(}01939
pai n, neuropathic pain, acute pain, back pain, cancer
pain, and visceral pain. A further aspect of the
invention is a nmethod for therapy of a subject '
suf domngirising dfitbentap vf edactife a copdiriduTToRnsls THSHth ARRNSound
vvhereb?;,an effective amunt of "'a conpound according to
of forpaulpa &V i e presepesof HNRRdi ni stered to a patient in
need of 10 such therapy. Additionally, there is
provi ded a pharmaceutical conposition conprising a
o.conppund of Formula I, or a pharnmaceutically acceptable
%ﬁt thereof, in association wth a pharmaceutically
cceptable carrier. Particularly, there is provided a
armaceut i calpTonpasitign conprising a 15 conpound of
ormula 1, or a phdr™mag ~ally acceptable salt
O thepeof, in associ with a pharnmaceutically
accept abl e cag{{d z o~ t herfddy, nore particularly for
therapy of pdtn, Further, there is provided a
phar maceutical conposition conprising a conpound of
Hprnmula |, or a phar&ceuti cally acceptable salt
tThereof, in associat#sn 20 with a pharnmaceutically
5 wha&Sept able carrier use in any of the conditions
. @Pcussed above. In a further aspect, the present
i m@,qu,Rﬁ,B@*&‘flil@@ﬁ'e%sﬁﬁﬁﬁlﬁfab%e.pr eparing the conpounds

of the present invention. In one enbodiment, the
i nMamnpther gmbadichest, thepinoerean rovidey epatés q‘“ﬁ’{f%%"ng a
co%gg of fqrrrula'all, Rs- RB CgNH D g ~' R3
compo ¥eM484 PCTI SE20041001939 18
4
‘ R

R R’
= NH
R D
oél\N’Rz
és

.10 v

comprising of the step of reacting a compound of formula VI with a

compound of formula VII in the presence of an acid catalyst such as trifluoroacetic

acid or formic acid:

X
D 5 1
?I\ Rz R R
0~ N7 |
éa R°® NH,

R?
V1
15 ~= ya




conprising of the step of reacting a conpound of
formula U with a conpound of fornmula IV in the

wo sesnaesof | 3NR2R3: Q/CF D Rs O G F6 NH2 pdistado4/001939

5 wherein D, R2, R3, R5 and R6 are as defined above. In

anot her enbodi nent, the invention provides a process

for preparing a conpound ofg formula V, R4 Rs RL Rs

NHR7 D ONNR2 R3 0 10 V conprising of the step of
whereliict i ng a conmpound of formula VI with a conpound of

forgula,VLI,in t en f an_acid catal yst such as
o1 Rt R, e hie St a0 bR Ro
R3 t 3 R27R5 WS a7 1484 '
b HSRR IS, A, A0
In another embodiment, the present invention provides a process for preparing
5 acompound of formulal,

R4
R R’
R® N E
R’ )D\
R2
° oy
R3
I

10 v

wherein

Y is selected from -H and —C(=0)-O-t-butyl; and

D, E, R, R% R®, R*, R®, RS and R’ are as defined above.

In a further embodiment, the present invention provides a process for

15  preparing a compound of formula IX,
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15

X is selected from CH(CEt)2, =CHOWw and -CHGO and D
Rl, R2, R3, R4, R5, R6 and R7 are as defined above.
wamiobes14@bodi ment, the present invention prov

process for prepari ng 5 a conpound of fornmul i’fliﬁglﬁﬁmmowag
"Rs\ Rl R6 NEE7 D ON Rz R3 conprising: reacting a
conpound of formula VIII with EECHO R4 RS R R6 N ~y
R7 D QJNRZ Rs 10 VIII wherein Y is selected from
-Han®R-C(=0 -0Ot-butyl; and D, E, R, R2, R3, R4, R5,

R7 are as,defi ned above. In a further
RNt eRpresent invention provides a process
br epar i ng a conpound of fornula I X, WD

RGY/ SE2004/ 001939 20 R4 RS R1 R120 I NH

D
o//l\N’Rz

l
R

X
Wherein

wherein

Y is sélected from —H and ~C(=0)-O-t-butyl;

R* s selected from C,.¢alkyl, Cy.scycloalkyl, Cs-10aryl-Ci.qalkyl,
Cssheterocyclyl-Cyqalkyl, Cq. aryl, and Cs.gheteroaryl, wherein said Cs.1081yl,
Cssheterocyclyl and Cy.gheteroaryl are optionally substituted with one or more groups
selected from halogen, C, jalkoxy, -OH, -NQ,, C;alkyl, -NH; and ~C0,;-C.zalkyl;
and :
D,R',R%L R3, R* R’ and R are as defined above.

In a further embodiment, the present invention provides a process for
preparing a compound of formula X1,




R3 | X conprising: reacting a conmpound of formula X
with R12-CH or R12-B(COH)2; R4 R R | \ HO/ N'Y R7

WO e RB214R8 5 X Wherein S wherein Y is sel ect
-Hand -C(=0-0Ot-butyl; R12 is selected from ﬁngS[E?chuoowsg
Cl. 6al kyl , C3.6cycl oal kyl, C6_loaryl-d . 4al kyl, 10
C3-6heterocycl yl -d . 4al kyl ,216. loaryl, and
% 6het eroaryl, wherein said C6.10aryl,

( J6het erocycl yl, and C3. 6heteroaryl are optionally
tREULEThW one or nore groups selected from
_3al koxy, -OH, -NO2, Ci.3alkyl, -NH2 and

and 1), Rl, R2, R3, R4, R5, and R are

R1 &1 netyabove. 15 In a further enbodi nent, the

esent invention provides a process for preparing a

conpound & fornula XI, WD 20051061484
PCT/ SEZO(El\()Olgz‘m 21 (R1I3~ Rl 1 NH 8140 D ONRz2
R3 0~ N7
]
R
XI
comprising:

reacting a compound of formula XII with NsCl, NsBr, or (CF3C0),0 to
. 5 protect the =NH group of formula XI;

reacting the protected compound with R*-Y? followed by deprotecting the
=NH group:

HO

10 wherein
nis 0, 1,2 or3;
each R is independently selected from R* R®, RS and R as defined above;
Y'is halogen;
R* is selected from Cysalkyl-S(=0)-, Ce.1oaryl-S (=0)z-, Cy.salkyl-NH-
15 5(=0)-, and (C;.¢alkyl);N-S(=0),-; and
D,R’, R%, R?, and R* are as defined above.

Morte particularly, the compounds of the present invention and intermediates

used for the preparation thereof can be prepared according to the synthetic routes as




Xl conprising: reacting a conmpound of forrmula XIl wth
NsCl, NsBr, or (CF3CO 20 to 5 protect the =NH group
waih 2d08jo64ka Xl ; reacting the protected conmpound
R 4-Y followed by deprotecting the =NH grouppé’{fa%%ommgsg
RRNH HO:; D O&NR2 R3 XU 10 wherein nis 0, 1, 2
or 3; each R13 is independeptly selected from R4, R5,
R6 and R7 as defined above; Xl is halogen; Rl4 is
exemplified énlSéHemes 01205 afteydin S{€)s dtherlie defnad, RSED #nd B are
Cl.6al kyl -NH 15 S(=0)2-, and (CL. 6al kyl ) 2N- S(=0) 2-
deﬁg.ﬁ@a@abqye R2, R3, and R4 are as defined above. Mire
particul arly, the conpounds of the present invention
and internmedi ates used for the preparation thereof can
Schb@elr epared according to the synthetic routes as WO
061484 PCTI SE20041001939 22 exenplified in
Scienmes 1-20, wherein, unl ess ot herwi se defined, Rf-11,
re.D and E are defined as a Schenme I RQ RFRQRQ~

WNOZ RECHNRL L R' LiAIH, R“j@/\(r{‘
8
R ] NO, R® NH,

Intermediates 1.1.1-4 Intermediates 1.2.1-4

Scheme 2

EtO. Et
OH OH
@ i. SOCIZ CsoC03

,>_OH TWELNH Et,NH %NB BrCH,CH{OE), | =
O Ety
Intermedlate 2.1.1-3 8]
Intermediate 2.2.1-3
Scheme 3
oM
O O €
N
l. SOCk, MeONa
if. EpNH MeOCHP*{Ph}aClr
0“ ™ 0H 07 “NEt,
Intermediate 3.1.1 07 "NEty

Intermediate 3.2.1




Rs NO2 Ra NH2 5 Internmediates 1.1.14 Internedi ates

1.2,1-4 Schenme 2 EtOEt OH OH I. SOCl12 CS2CC83 \ OH O

W0 2005020864 | - - NEt 2 Br CH2CH( CEt ) 2~ \  J~Et2 |ntﬁéfy§giog;,ﬁ)1939

2.1.1-3 1 0 Internediate 2.2.1-3 10 Schene 3 0

Oowe "\ |l. SOCI2 MeONa if. Et2NH I\/bOGHZP'(Ph)SCI I

, OOHONEt2 Internediate33.1.1 0 NEt2 Internedi ate

3.2.1 WD 20051061484 PCTI SE20041001939 23 Schene 4 ci
Scheme4 R5 N RS / NEEz MeO / NHz + + MeO / HN\ O C 0

o

S QA Do o™

Intermediate 1.2.1
Intermediate 4.1.1-3

1. TE,O, DMAP

5=
i NaH, O RS=H, Bror F

07 NE,

Intermediate 4.2.1-3

Scheme 5

4 R4

5 1 TFA or 5 1
R R o HcoH R R
+ R —_—

RG NH2 NEt2 RG NH

7 T

R Intermediate 2.2.1-3, R j\

Intermediate 1.2.2-4 ~ 3-1-10r3.2.1 07 “NEt,

Intermediate 5.1.1-16

wherein R* = H, OMe, or R“4R’= methylenedioxy;

RS =H, OMe, or R*+RS = methylenedioxy, or R#+R$ = methylenedioxy;
Ré=H, OMe, or R*+RS= methylenedioxy;

R’=H or OMe;

R = phenylene-OCH,CH(OEL),, phenylene-CH=CHOMe or phenylene-CHO,
D = methyleneoxyphenyl, benzylene or phenylene.




Internediate 1.2.1 Internediate 4.1.1-3 Rs NH MO I.
TfzO, DMAP V. NaBH4 R5= H, Br or F 0 NEtz

wot@saedeat e 4.2.1-3 Schene 50 R4 RQ s TFA o

HCO2H + R-/< R6 NH2 R 11:i:1:1:r NEt2 nt or roRrhsE 01539
2.2.1-3, Internediate 1.2,2-4 3.1.1 or 3.2.1 ONEt 2
Internediate 5.1.1-16 whergin R4 = H Owe, or R4+R5=

net hyl enedi oxy; R5 = H, Owvk, or R5+R6 = net hyl enedi oxy,

or R4+RS = net hyl enedi oxy; R6= H, Owe, or R5+R6=

met hyl enedi oxy,- R7=H or Owe; R =

phenyl ene- OCH2CH( CEt ) 2, phenyt ene- CH=CHOWE or

Schehfenyy! ene- CHO, D = net hyl eneoxyphenyl, beenyl ene or
_@ﬁyp lene. 5 WO 20051061464 PCT1SE20041001939 24

MecSCchene. 6 Me MeO Ng,gOHo NO2 I/ NH,M | / No-~ o NSCI
3 O2
NH
0" 'NEt; 0P NEt,
Intermediate 5.1.8 Intermedlate 6.1.1 Intermediate 6.2.1
R\ I
° ,@f
RSO0 LiOH, HSCH,CO,H

intermediate 6.3.1.2
5 wherein R = Me or Me;N,

Intermediate 6.4,1-2

Scheme 7
MeO MeO
HO @ NH Reg O NH
DIAD, TPP, ROH
0" “NEty O™ "NEt,
Intermediate 5.1.12 Infermediate 7.1.1-5

wherem R = Et, i-Pr, 2-(4-morpholino)ethyl, neopentyl or cyclobutyl.

10
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SchehdE 2 Internediate 5.1.12 Internediate 8.1.1

wherein X = H or NO;, Z =H or NO,.

[~ --~ell ONEt2 O NEt2 ONEt2 Internediate 5.1.8

Intermediate 6.1.1 Internediate 6.2.1 R S, OD O 11/ N
"/ NH RSOyCl Olb UGH, HSCH2C02H |'S O

WN(I)E?{.]ZM%“NIE%Z Intermedi ate 6.3.1-2 I nternedi at e PETHEF009/001939

5 wherein R = Me or Me2N, Schenme 7 Me0O MO HO NH R O/

NH DIAD, TPP, ROH O NEt2 O g\IEtZ I nternedi ate 5,1, 12

Internediate 7.1.1-5 V\/nereln R=E, i-Pr,

2- (4-nor phol i no) et hyl, neopentyl or cycl obutyl. 10 WO

20051061484 PCT/ SE2004/ 001939 25 Schene 8 MO\ MeO /

NH \ HO (CF3CO) 20 HO NyCF3 Me2NS02Cl, Et3N ~f O 0 NEt2

(CF3COR0 HO g NTCF3 MesNSOL01, EtsN

5

O

NEt, 0% “NEt,
Intermedlate 5.1.12 Intermediate 8.1.1
MeO
Me\.N \él
te K3CO3, MeOH
NEtp
lntermedlate 8.21 Intermediate 8.3.1
Scheme 9
z
MeO_ MeO MaO,
O NH O N._LCF : 0 NH
i. (CF3CORO X \g’c : K00, Xw
eOH
C] ii. Cu(NO2)p @ @
0% “NEt, 0% “NEt, O™ "NEt;
Intermediate 5.1.8 Intermediate 9.1.1-2 Intermediate 9.2.1-2
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MO\ M Me.N,~b I i NuCF3 Me, O Il Nd ONH M/ p
K2CO3, McOH Me O NEt2 ONEt2 5 Internediate 8.2.1
wiotoes/omdgaat e 8.3.1 Schene 9 Z MO MeO MeO i pdNAik2004/001939
(CF3C0}20 X/ N ~{ F3 K2ZCO3. X NH\ el H Cu(NOQ2h ~~5j
MeOH O NEt2 O NEt2 O NEt2 Internediate 5.1.8

Intermediate 9.1.1-2 Intermgdi ate 9.2,1-2 wherein X =
HO NO2, Z =11 or NO2. 10 WD 20051061484

PCTI SE20041001939 26 Schene 10 M MO H( NHHO/ N O
Me SOC20, EtSNMm ONEt2 ONEtz Internediate 5.1.12
Internmediate 10.1.1 s MO Ar9(OH)y ArO N T O-Me

[
Sch%é%c)MEtsN M M / ONEt2 Internediate 10.2.1-4 5
n Ar phenyl, 4-fluorophenyl, 4-methoxyphenyl or

MeO

HONOMe

BocoO, EtaN *MB
C” "NEt 07 "NEY
intermediate 5.1.12 Intermediate 10.1.1

MeO

ArB(OH),, @ 0 Me

Cu(OAc), EtsN 1{

J

0O” "NEty
intermediate 10.2.1-4

wherein Ar = phenyl, 4-fluorophenyl, 4-methoxyphenyl or 3-pyridinyl.

Scheme 11
MeO MeO
H NTO\](Me NH
Me .
0O Me i. MeSO,Cl, DIEA  Me”
li, HCl/Dioxane
0% “NEY 0% “NEt,

Intermediate 10.1.1 Intermediate 11.1.1




Schene |1 M M N Me NH HOM i. MeSC2CI, D EA Me
If. HCUD oxane O NEB O NEt2 Internediate 10.1.1

wotesoediate 11.1.1 10 WO 20051061484
PCTI SE20041001939 27 Scheme 12 RS R Rl RD R FcI/pE20p4/§91939
R Ra AR NaBH(OAc~ RRD 4 > 10 ~~~ | m Re / NH RD N

~~-R GGR pRass ~p ~1sy9PONRZ R2Z R3 ON R3
Intermediate 4.2.1-3, 5.1.9-16, 6.4.1-2 Conpound
Schemel21-63 7.1.1-5,8.3.1 9.2.1-2, 11.1.1 wherein A
C,R.J\Ior SS 5B=C Nor S GCNOrS;, D=
Rspa a- pheny1l , para-henzyl, ortho- nethyl E‘heoxyphenyIRs
| eneé& pmenyl q\[amﬁ){ek&- netgiyl £ne p ylA;
| :;B—-Rw | :;B—R"’
d RS N é
R ; R

+0\\

N’Rz
&
Iintermediate 4.2.1-3,

5.1.1-16, 8.4.1-2
7.1.1-5,8.3.1 Compeund 12.1.1-63
9.2.1-2, 11.1.1

wherein
A=C,NorS;
. 5 B=C/NorS§;

G=C,N,QorS;
D = para-phenyl, para-benzyl, ortho- methyleneoxyphenyl, meta-methyleneoxyphenyl
or para-methyleneoxyphenyl; .
R'=Hor OMe;

10 RS=H, OH, NO2, OMe, OEt, OiPr, neopentyloxy, cyclobutyloxy, 2-(4-
msorphohno)ethoxy, methanesulfonyloxy or R5+R6 = methylenedioxy;
R’ =H, Br, F, OH, OMe, methanesulfonyloxy, dimethylsulfamyloxy, R>+R° =
mfthylenedioxy or R4R*= methylenedioxy,
R'=H, OMe or R*+R’ = methylenedioxy,

15 R'= H, Me;
R’ = H, Cl, Me, CO,Me or Phenyl;
R’ =H or Me :
RY=g, Me, Et, n-Bu or Phenyl;
R'"'=H, Me, benzyl or benzenesulfonyl.

20
. Scheme 13

MeQ @ i. DlAD, TPP MeO '
N
H L O ® N\IN\>
: . H
@ il. NaBH(OAc); @ O
Me N
0% “NE N
* 0{-)1?*?
H

Intermediate 5.1.12

Compound 13.1.1




R7=HorOwve; 10 R6 = H OR N2, Owe, CEt, Q Pr,
neopent yl oxy, cycl obutyl oxy, 2-(4- norpholino)ethoxy,
weetdvanesl f onyl oxy or R5+R6 = net hyl enedi oxy; =
Br, F, OH Owe, nethanesulfonyl oxy, E%TISE%O‘”{'O“’”
di met hyl sul f anyl oxy, R5+R6 = nethyl enedi oxy or R4+R5 =
met hyl enedi oxy, R4 = H OVE2®r R4+R5 = net hyl enedi oxy,
15 R1=H, Me; Rs = H d, M, CO2Me or Phenyl;
RO9=Hor Me; R10 = H, Me, Et, n-Bu or Phenyl; R" = H M,
benzyl or benzenesul fonyl. 20 Schene 13 Mao 1. DI AD,
Sch%é ;I}(Iao M HHHO-0 o NONH il. NaBH(OAc~ Me N NEt2 0
Intermediate 5.1.12 H Conpound 13.1.1 WO
2005/ 061484 PCT/ SE2004J001939 28 Schene 14 RB MO MO
OX Me i. HCIIDi oxane Ar®@eb 10 '
YO MR \ N\ O NEtz
O. Me - HCI!Dioxane

.
T Me il NaBH(OAc):,

VT g

NEt, ©

NEL,

. intermediate 10.2.1-4 Compound 14.1.1-6

Wherein:

Ar =Ph, 4-flucrophenyl, 4-methoxyphenyl or 3-pyridinyl
RE =H or Me, PR

R!*=H or Phenyl.

Scheme 15

MeO

Me N
i. DIAD, TPP, BnOH [G \I 3
. 5 y

ii. HCI/Dioxane
fi.. NaBH(OAc)3, CH
O\I ' NEt;
. H

Compound 15.1.1

Intermediate 10.1.1




I nternedi ate 10.2.1-4 Conpound 14.1.1-6 Werein: Ar =

Ph, 4-fluorophenyl, 4-nethoxyphenyl or 3-pyridinyl, V
wirhosodRgs R = H or Phenyl. 5 Schene 15

HO/ NO M i. DIAD, TPP, BnOH |1 ~\ N7 0 ||\/BNFf8T"%2°°‘”°°‘939
HCl I Dioxane O lii.. NaBH(QAc)3, i i Me ONEt2 Orr

NE2. Internmediate 10.1.1 K%Y Conmpound 15.1.1 WD

;20051061484 PCT/ 5E2004/ 001939 29 Scheme 16 Me Me O -~
—h@—%—c ~~0 )[IN Boc Internediate 16.1.1 MeO MeO MeN HO

5NO H NaBH(OAc)B Me N HO N~ Boc NEt2 a~ Internediate
5.1.12 Boc Ngnte Ve, ﬂ;llntermediate
1621I\/EOI\/E O—I~I '§Ac)2 Et 3N or 0 Nv
"NO N aN Ph5 Nf}% ane C H soc e-,

Boc
Inlermediate 16.1.1

\I >

\

HO

NaBH(OAC); HO ’*.é
0C

NEt;
|
([ "te”“ediate 5. 1 12 [ntermediate 16.1.1 ’”te"“ed*a‘e 16.2.1

MeO

ArB(OH),, \>
Cu{OAc)q, EtaN or
PhSO.CI, EtaN \ HCl/Dioxane

Intermedlate 16.3.1-3 Compound 16.4.1-3
Wherein Ar = 3-methoxyphenyl or 4-methoxyphenyl,
R = 3-methoxyphenyl, 4-methoxypheny! or phenylsulfonyl.




\''1 V1 11 O NEt2 ONEt2 internediate 16.3.1-3
Conmpound 16.4.1-3 Werein Ar = 3-net hoxyphenyl or
w-20p3/6t084phenyl , R = 3- net hoxyphenyl , 4- net hoxpEisereh4/001939
or phenyl sul fonyl . 5ill W 20051051484
PCT/ SE2004/ 001939 30 Schene 17 R Re 1'~N fJ -R10 B8r3
XNrNRo ~ NONE O Net30 Conpound 12.1.9-11, 21,
S¢ 44, nmpound 17.1.1-9 14.1.1-4 Wierein RB = H, Ow,
%ﬁﬁxy or 4-fl uorophanoxy, R5 = H, Owe, R3=Hor M,
R10 = H or_ ;phenyl. At |east one of X and ) Is OH the
QL+ se i}land ths H O O
. € %% 18 Me MeOQ Me Meyv M N

=

NEt2 d NEt2 ONNEt 2 Conpound 12. 1
1B. 1.2

0% “NEt, 0" 'NEY
Compound 12.1.8-11, 21, 44, Compound 17.1.1-9
14.1.14
Wherein
R® = H, OMe, phenoxy or 4-fluorophenoxy,
. RS = H, OMe,
Re = H or Me,

R = H or phenyl,
At least ane of X and Y is OH; the other one of X and Y Is H, OH, OMe, phenoxy or 4-fluorophenoxy.

Scheme 18
MeO O Me . MeO, Me
3
S SeW1
MeG N Mel, N MeO
O~ “NEty 0" "NEty
Compound 12.1.19 Compound 18.1.1 Compound 18.1.2
5
. Scheme 19

MeO O Me MaQ Me N

\ [

PE IS

HO N owoTer.EOH  BO N
0”7 "NEt, O “NEt»

Compound 12.1.26 Compound 18.1.1




5 Schenme 19 MO M\ MOI ~ M J N / N N HO DI AD,
TPP, EEOHEtOH / | ONEt2 ONEt2 Conpound 12.1.26

WODTDSIGdsal9. 1. 1 WO 20051061484 PCT/ SE2004/ 0019
Scheme 20 Re RONa -Rio H Rs Re:)[N~-R 0 RePTRERR0001935

H Chiral HPLC Conpound 20.1.1-8 e Re -R 0 NEt2 R |

NN R1H O NEtz Conpound®3j20.2.1-8 wherein R6 = H,

Ove, QG Pr, phenoxy or 2-(4-norpholino)ethoxy, Rs = OH
Schgme@fe, 5 RB=HorMe, R10 = H or Phenyl. BIOLOG CAL

EVALUATI ON
R RS
R N
H

RS O
\
n N N>—R1° 0% “NEt,
N

Chiral HPLC Compound 20.1.1-8

R
g :
RS R
oo
h\ 10
R

0% NEY,

Compound 20.2.1-8

wherein R® = H, OMe, OiPr, phenoxy or 2-(4-morpholino)ethoxy,
R’=OHor OMe,

5 R=Hor Me,
R'"=H or Phenyl.

. BIOLOGICAL EVALUATION

The compounds of the invention are found to be active towards & receptors in
10 warm-blooded animal, e.g., human. Particularly the compounds of the invention are
found to be effective 8 receptor ligands. In vitro assays, infra, demonstrate these
surprising activities, especially with regard to agonists potency and efficacy as
demonstrated in the rat brain functional assay and/or the human § receptor functional
assay {low). This feature may be related to in vivo activity and may not be linearly
15  correlated with binding affinity. In these in vitro assays, a compound is tested for
their activity toward & receptors and ICs; is obtained to determine the selective

activity for a particular compound towards & receptors. In the current context, ICsg
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The conpounds of the invention are found to be active
towards S receptors in 10 warm bl ooded animal, e.qg.
wiresios1sr ti cul arly the conpounds of the |nvem¢pg1Eﬁbg001939
found to be effective S receptor ligands. In vitro
assays, infra, denonstrate these surprising
activities, especially witi32regard to agoni sts potency
and efficacy as denonstrated in the rat brain
gen¢rghy reforsdp thsempentrativo rOf mve:dmpmmdat whiohfi086 displactrnemal a
Thi s feat e related to in vivo
‘ﬂﬂaﬁf%ﬁ% %beé’f?ﬁ'ip OHE Eg%qu%ﬁe% deorrel ated with
bi
s TRl Bt cohibonf ?@'f%f@s ¥ 5bd PP s EOBRUAR in
a siflaask®y.obt ai ned to det ermne the selective activity
for a particular conmpound towards 6 receptors. In the
SAk; context, | CsO WO 20051061484 PCTI SE2004/ 001939
"—vg&'zg'gm ally refers to the concentration of the
conmpound at whi ch 50% di spl acenent of a standard
Cellaftuesnct i ve S receptor |igand has been observed. The
activities of the conmpound towards x and receptors are
al 3P, fBR ASDAY «, I
Cel | cul ?ﬁ%%ﬁlﬁ% Fei%%gbbﬁﬁls expregglls&]n%yéﬁtegned uman
neomycii resistanceeare jgtawss inssuspensiany 87C aed 5% @O¢ i diakerdlaake

in., sus enS|gr ﬁ Cf‘and %,02 in shaker fl asks
con@gag ¢ 8¢ Mﬁpr Vb 3o i8] Yodtymauis F-68,1angd 600
F 68, and 600 10 g/m geneticin. Rat brains
ug/%%émm ghed and rinsed in ice-cold PBS (containing

2. uvibebhdare wiipleddnd ritded 1y ioé-261¢PRS (WHtasa; 285MIRDTA,
ytron for 30 sec (rat) in ice-cold lysis "buffer

pH %ébn%q-bxagns 3¢homogemzas witienpaly tuantfor 30 sec (rat) in ice-cold lysis

vt GO il b0 SR i, SRRy iR e

Just@,h%pageaiolmsmasﬁhlfﬁ)ﬁw m's{o%k%gmﬁore%% ended in lysis
buffer (50 MM Tri s, . rmM EDTA, with PMSF

MefB5E plébataifil 07 L c”,f;e. 22 ?orl o ?hé’nlh?,”nitgiﬁ.kzgﬂ
P ol ro for 30 seg The suspension is sg
o0 ARl eniesipented sy bk e Tie. 71 T g
m@pﬁg“ﬁ@h IS i SR So LEMTPPRAT HAE 05 MR in

e supern rom
ethanol), incubated on ice for 15 min, then homogenized with 2 polytron for 30 sec.

The suspension is spun at 1000g (max) for 10 min at 4°C. The supematant is saved on
ice and the pellets resﬁspendcd and spun as before. The supematants from both spins
are combined and spun at 46,000 g(max) for 30 min. The pellets are resuspended in
cold Tris buffer (50 mM Tris/Cl, pH 7.0) and spun aéain. The final pellets are
resuspended in membrane buffer ( 50 mM Tris, 0.32 M sucrose, pH 7.0). Aliquots (1
ml) in polypropylene tubes are frozen in dry ice/ethanol and stored at -70°C until use.
The protein concentrations are determined by a modified Lowry assay with sodium

dodecyl sulfate,

Binding assays

Membranes are thawed at 37°C, cooled on ice, passed 3 times through a 25- ‘
gauge needle, and diluted into binding buffer (50 mM Tris, 3 mM MgCl,, 1 mg/mi |
BSA (Sigma A-7888), pH 7.4, which is stored at 4°C after filtration through a 0.22 m |



are conbi ned and spun at 46,000 g(max) for 30 mn. The
pellets are resuspended in cold Tris buffer (50 nV

WO 28050k1489pH 7. 0) and spun again. The final pel e
resuspended i n menbrane buffer (50 nM Tris, O. égtf%*:%mm“””
sucrose, pH 7.0). Aliquots (I m) in polypropyl ene

tubes are frozen in dry icedgthanol and stored at -70C
until use. 25 The protein concentrations are determn ned

filtasyand tooehich hab beenrfieshiyayeds tﬁyﬁggdéefﬁmdﬁﬂcﬁw% P’ 74 fim

dip |nd| ng assays Menbranes are tha at 37

o, ot £ o S i

m V0 20051061484
vmggf%g%%% B G5 (BT i B e B Erniel e determaned in
5 the almsm andaptelemhcs of Hl [IMﬂéﬂbﬁndBeépeci'iQeBr P%Qﬁ%eg} A O{%Qe&\"

no uots of 100°| are ad

ot i.n DT
@batféﬁ*zaf’rﬁ?rqu %ﬁ Ewmchbﬂ? thowoaienisg: Y | 1
' 00 pl t est
m‘%%mnptﬂéﬁa A5 %L%%?&maeﬁ sl (3 s, i
7.0, BanbpRECLeboSh CF/BIRS VR PP K ol 1B 2h in 0.1%

absence and presence of 1 p oxone

polyfy! Q@mear _e\r@uhomtmtty rEelpnﬂ) ratmudtah@:emeant%nﬁéa&u{éQ Wit a
e contents are rapi
P 10 betaRllnich kb soRflog %%ﬁf%maa leggst mbawanmals b e 6erl
h
scmtéﬂflébxfﬁ}'l]h?:?g $he4 -%t %Br egg glacg dFSQ mvil %%g' i;h@lg{{rgﬁgn is
ovenﬁﬁ];plachE;ﬁemdkyzﬂ emﬂ-“lltets; evhidire Wagh QP& ith 4i yuggﬁgﬁ buffer, and

ilters is neasured wth a

t d
i 870, vt o s iy
1da tillat fluid.
aﬂeﬁ}e ssaéllﬁfsé’n%(g d?ﬁtﬂ?atlﬁ) éé“r%”&ﬁg' gelep a/e: Ionpl a;“es the

15 Fum;{.ll'é#gt' on is over 96-place PEl-soaked unlfllters
Swashed with 3 x 1 m wash buffer, and dried
|n an oven at 55C for 2h. The filter plates are counted

eqrgwmuw(tjoaﬁtbarco)npoaﬁdsas nadslired bh det nf:ﬁn?é%th
h‘&hﬁlﬁé%l at| fluid/well_ 15 Functiona ngays hgdegree

to witigh e Gosus Fepepier eoruples Apttaterhe Sindénssof GLP by G-proteins
t Grst i,Gh,.the co [ eceptor
° ;%E%E‘?f@é s R ML T B Hitingt s, G R T Fsepmiaised
withidst cbmpbnmdsa@d@ﬁ@ﬁlﬁaﬁé R MH | n
20 assay,., GIP[r] 35S is cosnbl ned I@QQS%E%%%p%E%guﬂneggog%dd
UM3RORIPIgFESCIN OIS 97 ARnTCharoegenised irat and s brgn.t Agorsitonadulate.
. GTP[V]3 S binding in these membranes, The ECso and Eyp values of compounds are

determined from dose-response curves. Right shifts of the dose response curve by the

delta antagonist naltrindole are performed to verify that agonist activity is mediated
through delta receptors. For human § receptor functional assays, ECsp (low) is

25  measured when the human § receptors used in the assay were expressed at lower
levels in comparison with those used in determining ECso (high). The B values
were determined in relation to the standard § agonist SNC80, i.e., higher than 100% is
a compound that have better efficacy than SNC$0.

Procedure for rat brain GTP

30 Rat brain membranes are thawed at 37°C, passed 3 times through a 25-gauge
blunt-end needle and diluted in the GTPyS binding (50 mM Hepes, 20 mM NaQH




20 human opioid receptors or from honogeni sed rat and
nmouse brain. Agonists stinulate. GIP[y] 35S binding in

wdemenpRebr anes. The EC, 3 and E. val ues of conpounds
are deternined from dose-response curves. Ri SEFT‘§H?QOF’§01939

of the dose response curve by the delta antagoni st
nal trindol e are perforned ty verify that agoni st
activity is nediated through delta receptors. For

100 padveNa, denM&Itall;At B mMiM%@Iz, PHQ?%SAdc%g: {1 @% DIY, 83%
n r r n e assa
BS 40 T Bt addharernbranes -mzwiﬁ&izﬁémmm of
i : i Dl ECs [ T
compBRSE 45 S0 AR B0 BPAES R O e e B e
2ppODAAR achownt of hlebRine'piain OBl ang BANAODNT RS

b fter ef fi cacy than SNC80. ure rat
GTRYO SRaer voelh{0nl IndridnnieThabssal heyeexiatial SifGulRASHEMn3 are

tipes .t hyough a 25-gauge bl unt-end needl e and diluted
deterﬁqﬂleaén@gﬁyg #dpresepce 963 wivl SHKE80 20 nM NaOH, WO

20051061484 PC | SE2004/ 001939 34 100 mM NaCl, 1 nM
Datrgmlysi6 M MyCl Z, pH 7.4, Add fresh: 1 nM DIT, 0.1%

BSA). 120M GDP final is added nenbranes dilutions. The

ECSBeapecifobindaly (smm%aﬁaﬂmwaﬁﬁ égerm# -poi nt

dose-response curves done in 3 app riate

pres?mpﬁvafgwmm;mwu?dmeé cxp(é'g{gg@ bypérb?ritﬁg(t(c:)bf ffntrgl Slli .
- 0 er _wel i, .11 -0, nyj .
. 10 Va‘“f‘g g’ggg@aﬁnggﬁg CH%C}?&F a%ﬁ@kwég ingdisplasipg spesifically bound
. i ' r f 3 MSNC-8 ta
o N T e
Grapt®aNP risan FigrhaPl@Bot RedepeorFiir ABRRGRFK wead J:a%lﬁat%? $lom the
CO oug&s was expressed_as percentage of control SB.
Che'i&r%&ﬁ Sapatiopddigan kP BV vadesstafilCioe Kt ardhtd) werrrepormintds
o . . ticallv bound radioli d e
ligarld AR 10 ARl eh OBVR L Ve 1117 ng progr ars
15 s uBasaborl itgabeve teSHRIERG R W%'ﬁnds‘th&'mﬂtgﬁ]?oﬁﬁs pf the

ReceptorFit. Values of Ki were calculated Trom
preseyiaweniion ead seme githeimtarmediates ustdin Mie prapatitordiheteos re

. Ki d, ,nH ted f [ ds tested i t | t
s BB BB bl e amans e o
most RHPIP bPIHR pRlsEnt Eerliods feBhab IBFgIPOUNdS OF the

present invention and Sone 0O di ates used in

< on. thereof are active toward human 8
—@ERGC 'EE[" g{”? , the 1C50 towards human S receptor
for
. 20 Radioligand K3 values are determined by performing the binding assays on

cell membranes with the appropriate radioligands at concentrations ranging from 0.2
to 5 times the estimated K5 (up to 10 times if amounts of radioligand required are
feasible). The specific radioligand binding is expressed as pmole/mg membrane
protein. Values of K and Buax from individual experiments are obtained from

25  nonlinear fits of specifically bound (B) vs. nM free (F) radioligand from individual

according to a one-site model.

Determination Of Mechano-Allodynia Using Von Frey Testing

Testing is performed between 08:00 and 16:00h using the method described
by Chaplan et al. (1994). Rats are placed in Plexiglas cages on top of a wire mesh
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nost conpounds of the present invention is |less than
1000 nM Receptor Saturation Experinments 20

WRaB0614eand Kg val ues are determ ned by perf orprGmsEZ 2001939
bi ndi ng assays on cell nenbranes with the appropriate
radi ol i gands at concentrations ranging from0.2 to 5
times the estinmated KB (up3§o 10 tinmes if anounts of
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pawsptoiched whithya serienef § Bpn Frey Inditsfwigle | ogalitbingigdly inrftdntal om
i ndi vidual accordin 0 a one-site nodel.

d t
stiffpees &0 Al n@6P oh2&x2. Uk 83 -58) 8.8dyendal S grgmepStogitiog, I,
' Test i -] d, bet 08: d 16;.0Qh
USALS T Vo B ArelEf BB dspeallie spesh dlosf porpdmapar to
| . oy , v
e 2 A0, SR T st IO Bl o, o
helddbt approamately 6:®sdchrdpalvpositide ssspohsefis noted ifabé pavitiesaaily

..10-15 mn. The area tested is the nid-plantar |eft
Wlthémﬂl pﬂimché%map atgwélméggmglémftthwléaw sa@lsosaasidervde
: ' uc, j: . ' f 8.Von Frey hairs wth
posifigtidsPondt APuidTls BoRT0EY of brubjedls sfongd g gt
cased th#0stirduldd is Bpéaded. 5. 50, 8.51, and 15. 14 grans;
Stoelting, Ill, 5 USA). The von Frey hair is applied

TestdcOPRotitder Nneat h the nesh floor perpendicular to the
plantar surface with sufficient force to cause a slight

o o D nAN A eleed P B Sheckils iyt or b RERRER R T
50%SWihdtaWal WrédhdId@etelthinBg DG theiRab#h HethdFDHE ).

of the hair is also consideréd a  positive response.
Testmgos stariedrwiklsthe @i glbaig dn the middiegefihs serespStiawmli o dlwags
ch.10 cases.the sti IS ,repe%t ed. Testin

PES%S@B%6F°Wéu%WW= Shaher pssendins 9 dpsrdias: I o Soinage pf 2
E - Nelc 50% . Wi .
pewfitndraalrelionf B B i NPselekiln nai Wb sl is

preséhtsd;in(tHO 8Ent of Jeid Wvithdramal, Therhid:@ GvadkédstinhiBusis @lo@nhai 1,

in the mddle of the series. Stimuli are always 15
Optigad furshald pelculaemeibis nethodagquined 6trhsponses de titi imgnestiate

. iR i th |
vicif §EE 207 e abidT R SRR B e farhses BN whgptne st
chazfgteiiﬁrbésysnéeSoccmﬁs,eégrm@ fhiredhdld RFirSMGHise® PR hadr aval ,

the next weaker stinmulus is chosen.
thresholds fall outside the range of stimuli, values of 15.14 (normal sensitivity) or

0.41 (maximally allodynic) are respectively assigned. The resulting pattern of positive

and negative responses is tabulated using the convention, X = no withdrawal; O =

withdrawal, and the 50% withdrawal threshold is interpolated using the formula:
50% g threshold = 10%*¥9 / 10,000

where Xf = value of the last von Frey hair used (log units); k = tabular value (from

Chaplan et al. (1994)) for the pattern of positive / negative responses; and § = mean

difference between stimuli (log units). Here § =0.224.

Von Frey thresholds are converted to percent of maximum possible effect (%

MPE), according to Chaplan et al. 1994. The following equation is used to compute
% MPE:
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~ (considering the average mice body weight) immediately prior to testing.

Optimal threshold calculation by this nethod requires 6
responses in the immediate vicinity of the 50%

Wnewmshelsds and counting of these 6 responses b
when the fist 20 change in response occurs, gglfﬁﬁé"“‘”““””
threshold is first crossed. In cases where thresholds
fall outside the range of signmuli, values of 15.14
(noy sensi t i Vit 0. 41 (ITB.XI mal |y al |l odynic) are
r esPlf Fvelimgieated Y. othpashbleir(g) of 100

s I S tabul ated using the

EﬁﬁbéfnY.eona”dCBﬁﬁif%eﬁwﬁi °1”a odyuia thieshalddglal , and t he

L ashopstaee eshol d =10(xT} ks) / 10, 000 where
Xt = vaI ue of t he Iast von Frey hair used (log units);

< Ratape injected(subolfoneonshyeheiperitohtalty, intARAA)y Lol
ﬂg % g@ﬁ gosmlve /_negative resporses;
WIlYR $955% BROleryoathrex festing, da time betweehatmiGstratbnd?4est
are onv rted to, percent_ of maxinmm
com&% e ef P glif{}%( E;%t %awppa. thenatyrepidhe tost et
und.994 The fol |l ow ng equatl on is used to conpute %
MPE: WO 20051061484 PCTI SE2004/ 001939 36 % MPE = Dru

Writhigated threshold - allod is threshold X 100 Control
T I%rgesh‘o'l d (g) - allodynia threshold (g) Adnnistration

O ted (subcut ly,
VAR AP ERhich) Gomitiefinonon adoigedi h a
mtrdp&ﬁton&tﬂ&sﬁﬁﬂﬁ% 'Pﬁés% il ok Wadrla et ﬁ—é{%ﬁg“ i fatfien When

bet ween adm ni strati on { est

analgesig drugs are\m::mtaiedg ¢lniel degribpd ol BRieAvik s ﬁ%ﬁuéﬂl@ dtSedved
oot

, un Test Acetic acid will
and&ﬁ%ﬁg fotg ﬁWE‘E W@%éWWm stered 10

in These w tend thel r
| boay o 13*8?%%?@1?&] VS iR B Conkideregl ity wen i follewing
e emdtsnane presertothetafirfaldeadtih
ntly obger ved and ?ﬁgeﬁgﬁg'ﬁs‘é&w&% bg&cﬁ Shghﬂy

fre
deprﬁ%@@rigf: alaugefs sepeshafibatapaws is cﬂ:semlhblbﬁ}]tamﬁ atﬁy@]; é@tpounds of
i ex [ consL ered. gn Yy en the OVVI ng
the P%é"h@‘,?? 9“%“&’ 4 E“F@C ieition, ohwnithing mspmm after

omlﬂbﬁné@ﬂmooﬁﬁbyk SI ightly 15 depressed; the plantar
aspect of both paws is observable. In this assay,

(1) SelyH arafion
Acetic acid (AcOH): 120 uL of Acetic Acid is added to 19.88 m] of distilled water in

order to obtain a final volume of 20 ml with a final concentration of 0.6% AcOH. The

solution is then mixed (vortex) and ready for injection.
Compound (drug): Each compound is prepared and dissolved in the most suitable
vehicle according to standard procedures.
(i) Solutions administration
The compound (drug) is administered orally, intraperitoneally (i.p.),
subcutaneously (s.c.) or intravenously (i.v.)) at 10 ml’kg (considering the average
mice body weight) 20, 30 or 40 minutes {according to the class of compound and its
characteristics) prior to testing. When the compound is delivered centraily:
Intraventricularly (i.c.v.) or intrathef:ally (i.1.) a volume of 5 p¥. is administered.
The AcOH is administered intraperitoneally (i.p.) in two sites at 10 ml/kg
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the present invention denonstrate significant
inhibition of withing responses after oral dosing of
WO 206/0¢148D1 / kg. (i) Sol utions preparation Acetpg;wm&mww
(AcOH): 120 L of Acetic Acid is added to 19. 88 of
distilled water in 20 order to obtain a final volune
of 20 M with a final conceration of 0.6% AcCOH The
solution is then m xed (vortex) and ready for

(i) hsBBEi on. Conpound dru : Each conpound i s prepared and

ot Zﬁ@%ved l@%‘i@?ﬁ} Ebhorted F&skriod RE o8 min RECHIh B of
occASiBnCOVR ed §n hpliediae ﬁ?edenﬂro"flﬂ}é/ex emne £, Mlce are

intr aper| tonea subcut aneou

kept i indivédenl S$hoe (blox’v cages a&hth:ldbntdct ke digo EﬁSﬂocﬁ lof # gnbdﬂa'e
average m ce body weight) 20, 30 or 40 m nutes

usuemé ebseavadpt the samme timaione sonelAd dhge dasesiof grug.

L R e
theigBllérNelfRE @bhflict festin)th@rayol une of 5 gL is admini stered,
i%g The AcOH is administered intraperitoneally (i, p ) in

t woF @i the furgtiodd) gasttdigtestinaolisirdenrindigatidng efficecnesm e

N D TR NN R
PSR GRSl SSEURA s e ot BN

ratand conpiled at the end of the experinent. Mce are
kept in individual "shoe box" cages with contact
ADIWORAT N vovel IS TINGPRE TGRS Usual |y observed at
€ Sane Ti1nel one control and three doses of drug. For
t he anxiety and anxiety-like indications, efficacy has
Suljesimamthasiigshed in the geller-seifter confl ict test
in the rat For the functional gastrointestina disorder
_ I ndNeBkingdle S € Dawi6omisi§75-200aré B&edd im gS5aya
“descri bed byﬁ%?ljtl nho Svtsgt al ?n Aner i cangl?ggsr nal of
tenip&raahygpnﬂrd@d rooB{2 270, 40 B ihmm&, 1 2 abelighitd o) Epgriments

2): G307-16, .2002 Feb, in the | ONAL | N
arcge piobigicahass obihe P S ARIEAIA bﬁ‘éﬁ%@;{ and water ad

libitum and are sacrificed immediately after data acquisition.

Sample

Compound (Drug) testing includes groups of rats that do not receive any
treatment and others that are treated with E. coli lipopolysaccharide(LPS). For the
LPS-treated experiment, four groups are injected with LPS,; one of the four groups is
then vehicle-treated whilst the other three groups are injected with the drug and its
vehicle. A second set of experiments are conducted involving five groups of rats; all
of which receive no LPS treatment. The naive group receives no compound (drug) or
vehicle; the other four groups are treated with vehicle with or without drug. These are
performed to determine anxiolytic or sedative effects of drugs which can contribute to

a reduction in USV.
Admunistration of LPS

Rats are allowed to habituate in the experimental laboratory for 15-20 min
prior to treatment. Inflammation is induced by administration of LPS (endotoxin of
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Nai ve mal e Sprague Dawl ey rats (175-200g) are housed in
groups of 5 in a 15 tenperature controlled room (22C,
wAP2008)8618ym dity, 12-h light/dark). Experinent
performed during the |ight phase of the cycl e%%ﬁ$%]P4§001939
have food and water ad I|ibitumand are sacrificed
imredi ately after data acqu8sition. Sanple Conpound
(Drug) testing includes groups of rats that do not
gramematv‘ee Broli bagtetin eerotipet0 1d B4 Shema). LPR(2.4pg) it iedted
col i |.ipopol ysaccharl de(LPS). For the
mtr{ﬂiﬂsehr@-éfaﬁ@@uléﬂpséw Yfml a voburp Msuwestmqa@@stwomm

S“*"SAE%%%R%%%; AR isofand ou%ﬁtfﬁwa}fﬁe Fip DEisan B 4258 pushed
r!ﬂohgln dﬂﬁ'ﬁic%@n of atRfat P84 1§§1%d@fo &’138% ﬂhgﬁ‘?lﬂ \Aﬂﬁ'fa‘r?]:e

co duct ed volving five groups of rats,

Ther;&mehmesms deSrhined byting cookiviaer ((® ngh poleri@ae ithvlrefiia,
ound (dru%gl or 25 vehicle; the other four groups
L5 mné qt@féb@e%) toiteelambp (Gegittal suuen), andtHom below dhe sonfase of the

skoff Fegtl) TR eREGHE cLRS iR %39%5163 %ﬁ?ﬁ%ﬁeﬂ??}n
neeéil’é (3526 389 BF 5‘ [o"i’i a9cia tl:P%ongora fhos *r‘gfr(& F20 min

habi tuate’in exper| ment

polyithyieneonbing (PEE@;t 10eIR o). nAldamrrpdtosper ifide fdECL Butitedle (20-
adm ni stration of LPS éendot oxi n of WD 2005/ 061484
G) isgiacetoveandseoued toghe §pLanprsdieby sidicene glue to araate dhe desired

e{? jype 0111:B4, Sigma). LPS (2.4g) is injected
acer ebr o- ventrlcul arly (i.c.v.), in a volune of 1

01 Fulowihgshenigkatien 8f EPSOtha te6dle Séthathe Rl pliRIBPhfl@Etional
under isoflurane anaesthesia. The skin between the ears

105 t@ a&emwm@ sf thalcpylpauud,ahmxsgemmm Zhe ineisic mm:l&sﬁd, and
Qut 0 ex skul . surface.
o B Aot BEL oty gl g PR R okt g inaes o1

tot@skerior to the bregma, 1.5 mﬂlateral (left) to the
 anbda (sagittal suture), and 5 mm bel ow the surface of

Equ e ul verti | i,n.the lateral ventricle. LPS is
= MHMm ess st eeI needl e (26-G

8 of 5m11|on attached to a |00-pl Ham|ton syringe

ERpInS i %pwgnemshbbomm §31an Ji\ 3 mmcnon an

CO@%QHQECUEZ%HS?E%%&@E%‘@% G g ol e el

placzt@atsidd the Mﬁdtéx?d OneSAMtGERHO is UrobgH o the tleﬁmg%%hto@ﬁ

of LPS, the needle remains in place for an additional
and placed in a clear box (9 x 9 x 18 cm) which is then placed in a sound-attenuating

ventilated cubicle measuring 62(w) x35(d) x46(h) cm (BRS/LVE, Div. Tech-Serv
Inc). The delivery of air-puffs, through an air output nozzle of 0.32 cm, is controlled
by a system (AirStim, San Diego Intruments) capable of delivering puffs of air of
fixed duration (0.2 s) and fixed intensity with a frequency of { puff per 10s. A
maximun of 10 puffs are administered, or until vocalisation starts, which ever comes
first. The first air puff marks the start of recording.

Experimental setup for and ultrasound recording

The vocalisations are recorded for 10 minutes vsing microphones (G.R.A.S.
sound and vibrations, Vedbaek, Denmark) placed inside each cubicle and controlled
by LMS (LMS CADA-X 3.5B, Data Acquisition Monitor, Troy, Michigan) software.
The frequencies between 0 and 32000Hz are recorded, saved and analysed by the




10 s to allow diffusion of the conpound, then is
renoved. The incision is closed, and the rat is

we@easmenssd o its original cage and allowed to r
m ni mum of 3.5h prior 15 to testing. Experi neﬁ?gﬁﬁﬁm’{emg”
setup for air-puff stinmulation The rats remains in the
experinmental |aboratory fol3%w ng LPS injection and

conﬁi%und Léﬁru@ﬂgdm nistration. At the tine of testing
samg, SpIwvare(Igvs ved-%h d imp DadeBrooessisigddondter and UPA (User
| ahn LY. .kat at a time is brought into the
szf’Léusl 'Iﬁg%l[lé&?%gp)y 20 and placed in a clear box (9 x 9
X 18 c whjch is then placed in a sound-attenuating
w&w@ Stubi cl e measuring 62(w) x35(d) x46(h) cm
(BRS/LVE, Div. Tech-Serv 1Inc). The delivery of
ai rAlsbinpoundsr(dmgk) e pHPﬁdjrmlécbbetwe@is.B%nafmﬁ?ac&ﬁhis'tégd
S

controlled, by a system (AirStim San D ego |ntrunent
ata é’aﬂ%ﬁr @1 bmlia] Folewing comprundf{drug)adofinistratien) adimas aren

| . 1] in sity..W.th a frequency of | puff
rehlg%rd%géﬁsgﬁﬂﬁ@gﬁlﬁgg?sn%ﬁg{;nef%‘t s are adm ni stered, or

ntil vocalisation starts, which ever comes first. The
Mt air puff marks the start of recording.
Experimental setup for and ultrasound recording The
v oclei reearidingss auncthrongb raedes off statiBticdl mutl Foutiss A3@lyses to flter

o (oetfle A RARER e 5 At B BRramiATe pEitiarestodRe datiaen 30
=ach albinsniy

W10 expitcs he Rt £SO, Staliioa e eChl i s b BRIl fom

comPRAQRetween A COHTRS-Gaxed rA8 hnd Bak m%zbwmou}éﬁﬁg by

20051061484 PCTI SE20041 001939~ 39 same’ sof twar e
Dungpitis nxulpEromparisorhigst{ peutdoe) fir dugfitictivenasnd AlREerehiser

Programm.ng an al ysi s))...Conpqunds (Drugs) All
bt RIA® Corsesd PR K AP BE: peae o7 K08Bd 7. 5

I 1::';&:5‘!511 f 4 mJXkg. Foll ow
ExP?%%’S%%n%dﬁ&%%%gfga m ni s?freé‘?él%&%?&gni mal s gre Ore?m Egd

-

15 to their original cages until time of testing. Analysis
The recording is run through a series of statistical
EXAMPIES j er anal yses to filter (between 20-24kHz) and

to calculate the paranmeters of interest. The data are

o1 qRETRIRBE S RyblE o BR L motectera] b e following

Examples which describe methods whereby compounds of the present invention may

be prepared, purified, analyzed and biologically tested, and which are not to be
.20 construed as limiting the invention.

INTERMEDIATE 1.1.1: 2-FLUQRO-1-METHOXY-4-[(F)-2-
NITROVINYT JBENZENE

o
25 MeO NO,

3-Fluoro-4-methoxybenzaldehyde (1.70 g, 11.0 mmol) and ammonium acetate (0.94

g, 12.2 mmol) were dried in vacuum for 3 h and then dissolved in nitromethane (12

mL, 222.0 mmol). The mixture was stirred under nitrogen and refluxed at 96°C for 90

min. The nitromethane was removed in vacuo and the solid residue taken up in EtOAc
30 (30 mL) and washed with 3 M HCI (3 x 15 mL), sat. NaHCO; (15 mL), brine (15 mL)
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conpari son between naive and LPS-treated rats, and one
way ANOVA followed by Dunnett's nultiple conparison

WE@05/0pasd - hoc) for drug effectiveness. A diff
bet ween groups is considered significant with Ff]ﬁ%‘ﬁ%%msg

p value of 50.05. Experinments are repeated a m ni num of
two tinmes. 15 EXAMPLES TH® invention will further be
by the foll owi ng Exanples

Cr 'lggc%bir %Br%m M@éflﬁ%r@ Bﬂﬂl‘éf@dm winde apfl thms1duea(s?em
IS rityplv gt ottt ol oy

IN | . .
DT e e o RN cpo
83 9% (sysar);\m4 & FI8uoHe- Y EB1 metbﬂ‘rm&l{zd gngdpsd {4, ?Qag HA 31D,

um acetate (0.94 mol wer e

7.9%14, éd3r5rﬁ%a1d®am(3HMIQ(}255ﬁ%lzx lEBﬁ:l;jx &5@59,eu3|34 115 91 @,
8.8 12528 8er 6 Aok 320436, 5 Tag s 1AL @g@m Hop 1537,
(¢, JO% B INTERMBDINGE 1f R Gt At PRESANT,

condlitibkd. (3 x 15 nl), sat. NaHCO8 (15 ral), brine (15 nl)
WO 20051061484 PCT/ SE2004/ 001939 40 and water (15 ni).
The organic | ayer was evaporated in vacuo and the

S

1.1.1 as a green solid (1.04 g, 48%."' HNVR (500 MHz,

;—@013) S 3.97 (s, 3H), 7.04 (t, J 8.5 Hz, 1H), 7.31

«J 10 Hz, 2H), 7.50 (d, J 13.5 Hz, 1H), 5 7.93
J 3.5 Hz, 1H);13C NVR (125 MHz, CDC13): S 56. 59,
1% 84NOp15.91 (d, J 18.8 Hz), 123.22 (d, J 6.4 Hz) .’
127:32, 136.35, 13 8.17, 151.41 (d, J 11 Hz), 152.71

2,3-Methyd enedidiyberidldeRi] 1/90Eg, 7.99 mmﬂlphuacamh@muﬁﬁcaﬁ&e(o 62
@gr mal .. LRESI I\/S condi tions, 10 | NTERMVEDI ATE 1. 1.
g, 1.93 mmebyexaraied in qvasmnprdor Hhang then dissolved in mtromethane

(3.76 mL, 69.4 mmol). The mixture was stirred under nitrogen and refluxed at 96°C
for 90 min. The nitromethane was removed in vacuo and the solid residue taken up in
EtOAc (30 mL) and washed with 3 M HC! (3 x 15 mL), sat. NaHCO; (15 mL), brine
(15 mL) and water (15 mL). The organic layer was evaporated in vacuo and the dark
brown residue (1.65 g) purified by flash chi'omatography on SiO; column
(hexane:DCM 70:30) with a total of 42 fractions collected. Fractions 4 to 9 were
combined and concentrated to dryness yielding pure INTERMEDIATE 1.1.2 (181.2
mg) as a yellow solid. Fractions 1 to 3 and 10 to 13 were combined and recrystallised
(bexane:DCM 50:50) to afford INTERMEDIATE 1.1.2 as a green solid (443 mg).
Combined yield: 624.2 mg, 40%. 'H NMR (500 MHz, CDCl): 8 6.14 (s, 2H), 6.95
(m, 3H), 7.84 (d, J 13.6 Hz, 1H), 7.93 (4, J 14.2 Hz, 1H); *C NMR (125 MHz,
CDCL): § 102.21, 111.77, 113.23, 122.66, 124.25, 134.07, 139.55, 147.48, 148.42;
INTERMEDIATE 1.1.2 did not ionise under normal LRESIMS conditions.

INTERMEDIATE 1.1.3: 1.2 3-TRIMETHOXY-4-[(E)-2-NITRQVINYLIBENZENE
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NO2 2, 3- Met hyl enedi oxybenzal dehyde (1.20 g, 7.99 nmol)

and anmoni um acetate (0.62 g, 7.99 mml) were dried in

WO ¥Rssrgd or 3 h and then dissolved in nitro

(3.76 nmL, 69.4 mol ). The m xture was sti rregel;é]'zgﬂl‘(‘am&go01939

nitrogen and refluxed at 96C for 90 m n. The

ni tronmet hane was renoved i mlvacuo and the solid residue

en up in EtOQAc (30 nL) and washed with 3 M HC (3 x

" sat. NaHCO3 (15 ni), brine (15 nL) and water

X, 1he organic |ayer was evaporated in vacuo and
rown residue (1.65 g) purified by flash

oF d\‘édj’-phy on Si02 colum 20 . (hexane: DCM 70: 30)

Wi th a total of 42 fractions collected. Fractions 4 to
2,3 8- Twmethoxyhenkaldehyde {1 E@g}(ﬁemumml)amd annoyassceydte{05hg, 6.9
pure | NTERVEDI AT ((181.2 D) asayellowsolld

TOEY)WFTF PY%?“BmaéH% hend dhemdiggolesdds misroragihansd4 mL, 7

morfCTHE B Rk R EARE: L PsrR il Bt U812 for 00 . ,@g
mwmeflﬁne 634 refndd iA OdeuotiNthd S Midue f&@@ ﬁq) in @tcﬁmclfbo(rﬁL)
95 25 (m 3111), 7.84 (d, J 13. 1H),

and(w:ashgd with MAHCI (313 15 il )neer NaERGOMS, mL):Eom:s)(ls mL) and

2 77,113. 23, 122. 66, 1 25,13 9,55,147. 48
Watefl@é ‘i&)lﬂ*m%ﬁhéﬁrw@smp% d7 ¥eguo %ﬁ t@f‘e gk yelow
e (R SRt s o MR i sty 1

(hemmalcmmao)nmmmmm 31.Thden yeamﬂlwnzz\ms:%)

g 2J 3i é‘ETi et ho ?%&zgé?sgh de 1 26&) W@ 'é'IH)é@VM‘ii 79 Hz,

2 P 21 %Qrﬁnﬁ%ﬁ}ﬁnﬁﬁ Fcﬁ#kﬁﬁ@"mﬁif§t@r@e%w P0G oy

(128MHEEDEKSS 58.408) ch4f ﬁygg\d’f‘g&r (lei;f‘ 39 12879, ‘Pﬁ@Sﬁ‘ 3. 902S

renoved | n vacuo an ue takén up in
142E200464.6801 3791 ; (BN CRBERMIS ch/nR4hOBNHHT, 262.06 [VB-Nd]S., sat
NaHCO3 (15 m_) brine (15 nL) and water (15 nlL). The
organi c |ayer was evaporat ed in vacuo and the dark
to

R B4R P . od AB
%IA DTy OIS SETT Ot U oM 65 40) ,
sRIVEDIATEllSasayeIIoon (1. 22 g, 799%.

t ak

3,4-Dimethoxybenzaldehyde (0.57 g, 3.5 mmol) and ammonium acetate (0.28 g, 3.7
mmol) were dried in vacuum for 3 h and then dissolved in nitroethane (4 mL, 57.2
mmol). The mixture was stirred under nitrogen and refluxed at 90°C for 15 h. The
nitroethane was removed in vacuo and the solid residue taken up in EtOAc (15 mL)
and washed with 3 M HCl (2 x 10 mL), sat. NaHCO; (3 x 10 mL), t;rine (10 mL) and
water (10 mL). The organic layer was evaporated in vacuo to afford
INTERMEDIATE 1.1.4 as a yellow solid (736 mg, 95%). '"H NMR (500 MHz,
CDCly): 8 2.45 (s, 3H), 3.89 (s, 3H), 3.91 (s, 3H), 6.93 (m, 1H), 7.06 (m, 1H), 8.02 (s,
1H); °C NMR (125 MHz, CDCly): 8 14.32, 56.21, 111.55, 113.41, 124.26, 125.22,
133.97, 146.13, 149.36, 151.06; (+y LRESIMS m/z 224.07 [M+H]", 246.04 [M+Na]".

INTERMEDIATE 1.2.1: 2-(3-FLUORO-4-METHOXYPHENYL)ETHANAMINE
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10 'H NWR (500 MHz, CDC13) S 3.88 (s, 3H), 3.94 (s,
313), 4.00 (s, 3H), 6.73 (d, J 9 Hz, 2H), 7.21 (d, J

wd fb8deredd), 7. 77 (d, J 13.6 Hz, 1H), 8.09 (d,

1H: 17C NMR (125 MHz, CDCL3): S 56.42, 61.14 Pég%ﬁz?ggmmm
107.98, 117.29, 126.78, 135.52, 136.80, 142.70,

154.50, 157.61; (+) LRESIIM2S ink 240.08 [ M-H +, 262. 06
[ MkFNa] . 15 | NTERMEDI ATE 1. 1. 4:

1, 2_DI METHOXY- 1( 1E) - 2- NTTROPROP- 1- ENYL] SENZENE Me | Me

NQZ_~._3, 4- Di nret hoxybenzal dehyde (0.57 g, 3.5 mmol)

pnj um acetate (0.28 g, 3.7 20 mol) were dried

Med fscuurhHor 3 h and then dissolved in nitroethane (4
m., 57.2 mmol). The mixture was stirred under nitrogen

To @fdluxedd 4xspshsiin FAS %«l@i}(ﬂm SolutibA§n THHE 0S4 2139

renove |n vacuo and the solid residué taken up

mmbt)(derfriediatt ). 1. b{98% Rasg) 0 2ninniol Bidnbigirog 2 THF(Q0 nnﬂ)) was
(10 and water (10

addﬁcf)‘-ﬂd ﬁ*ﬁ@%gﬁq &ﬁeayﬁowgr@wa%(g@)h)ﬁhv selyentiwss

remflo it vgigq PN, Al abecbed 2 § HCL @S lngendedelfy When
E+O(s (zawe n:ﬁ.fglfhé Sombihbd or@aia. l% Wbk, ex fral¥ed wih 2. NDHClE’(chZ

(s 3C NVR (125 S 14.32, 56.
10 mL)_ a.m;thelcpmbmed mm@éayq&yem;eated with tartaric acid (5. 4 g, 36

AR R D3 ek i P 1. THS aqueous

%é%&%ﬁ%ﬁ?&@%ﬁ@%@%@m SR IR er

washﬁd paﬁnswatnr @0 mL)Gaﬂd&v@norMaddb yidld NTERVHEEDIAE bi2,1 2850
| nt ernedi ate_ 1.

Highf ko ik (136 FEON s 0 EE AR 3 owdéwﬁna%(maﬁ)oz 66.

& He S 2V el b B, ke LA, 58641 ghv B e SR (B

NI, B A4 0 09500 G 10 ).

ayerd were, ‘extratte

146:24 (30.J110)5 Ml 15160 (d) 01244 &) pG) E RESIMES 8751 70l le tr eat ed
with tartaric acid (5.4 g, 36 mmol). Concentrated
NH4()—I was used to adj ust the sol ut| on to pH > 10. The

To a refluxing suspension of LiAlH, in anhydrous THF (1 M solution, 20 mL, 759
mg, 20 mmol), INTERMEDIATE 1.1.2 (624.2 mg, 3.23 mmol) in anhydrous THF (10
mL) was added dropwise and stirred for 1 h. After hydrolysis with water (2 mL), the
solvent was removed in vacuo. The residue was dissolved in 2 N HCI (30 mL) and
extracted with EtOAc (2 x 10 mL). The combined organic layers were extracted with
2 N HCI (2 x 10 mL) and the combined aqueous layers were treated with tartaric acid
(3.4467 g, 22.96 mmol). Concentrated NH4OH was used to adjust the solution to pH >
10. The aqueous layer was then exiracted with CHCI; (3 x 40 mL). The combined
organic layers were washed with water (2 x 10 mU) and evaporated to yield
INTERMEDIATE 1.2.2 as an orange oil in quantitative yield. '"H NMR (500 MHz,
CDCl3): 62.76 {t, J 7.2 Hz, 2 H), 2.99 (1, J 7.2 Hz, 2H), 3.51 (brs, 2H), 5.88 (s, 2H),
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washed with water (20 nlL) and evaporated to yield

| NTERMVEDI ATE 1.2.1 as a light-yellow oil (754 ng,
waP2ns/061ANVR (500 MHz, CDCI3): 5 2.37 (br s, -

(t, J7 Hz, 2H), 2.91 (t, J7 Hz, 2H), 3.84 (s,%’?ﬁ"m}“””

6.86-6.91 (m 3H); "C NWR (125 MHz, CDCl3): 8 38.91,

43. 43, 56.60, 113.89, 116.63 (d, J 17.6 Hz), 124,57,

133.03, 15 146. 24 iig ;33.10.5 Hz), 152.60 (d, J244 Hz);
6.6-6)70(mE2HYS 6dAm, 160)1'1C NMRTERSAHATEDALR 583.3, 41.6, 100.7,

bl BB Sl W BN s S e

solution, 20 nL, 759 ng, 20 mmol), | NTERMEDI ATE 1.1.2
(624.2 ng, 3.23 mmol) in anhydrous THE (10 nlL) was

INlamEDLIAgm" 28: g#@lg st TRIMEIH@X?PHEWE)ETI—MANHNE S
wth water (2 nL sol vent wasS renoved 1T n vacuo.

The residue was di ssol ved in 2 NHC (30 nL) and

ext p%i‘t ed with EtOAc (2 x 10 nL). The conbi ned organic
were extracted with 25 2 N HC1(2 x 10 nlL) and
nbijned aqueous | ayers were treated with tartaric
Me@ (3%67 g, 22.96 mmol ). Concentrated NHAOH was
_.used to adjust the solution to pH > 10. The aqueous

INTBRMEDIATE: hes (e:1t rgpétherimol)tdiss6Ived 3n gshydret THE (10THE) was
R ERCNGLE RN TR W e
IR0 Pl Tyoniie 15, XOE oo SRR M P

solvell waSrendovieldi6 vadlib: The rdpida8 was disédlved W2 Mﬂgﬁlﬂﬁ)“m
., CT/ SE20041001039 " 43 6.65-6.70 (m 2H), 6,74 (mIH:

@fgs(SmmL Theowpnicdays vas extraged mb 27N HCM?Z mL). .

and%%%td}tgb%%ﬁ: Rﬁﬂeo M%:%E K%:teci ﬂ]é&ﬁé‘lc) aclfcfa E&%g\/g 3'?(} mmol).

Concénif&ftANEHOX REEMEIE -ﬁg‘yﬁw Nluh@nggﬁ{>'\ﬁ] and M8 Batidoys
| NHZ | NTERMEDI ATE 1.1 mol § di ssol vet‘il in
layeribapomxdiastedt gt CHCH (3 w&mL}.dﬂmcboahlnmdmrgamt tayars were

| f LiAl | ut THE, 29
wad wh 'w%%srltiﬁéz@%&mm touiFlS ERVEPLATE ik des s
t
Y YR #I@@??&M@% GRS L8R 5 e 2.
2.8% 807 M)z, 2R, 3.83 (s, 3H), 3.85 (s, 3H), 3.86 (s, 3H), 6.60 (d, J 8 Hz, 1H), 6.81
(d, J 8 Hz, 1H); "C NMR (125 MHz, CDCly): § 34.39, 43.22, 56.23, 60.89, 61.11,
107.51, 124.53, 125.92, 142.62, 152.34, 152.53; (+) LRESIMS m/ 212.11 [M+H]".

INTERMEDIATE 1.2 .4: 1-(3.4-DIMETHOXYPHENYL)PROPAN-2-AMINE

MEOMQ

MeO NHz

INTERMEDIATE 1.1.4 (706 mg, 3.16 mmol) in anhydrous THF (5 mL) was added
drop wise to a refluxing suspension of LiAlH, (1 M solution in THF, 25 mL, 948 mg,
25.0 mmol) and refluxed for 1 h. After hydrolysis with water (10 mL), the solvent was
removed in vacuo. The residue was dissolved in 2 N HCI (20 mL) and washed with

EtOAc (20 mL). The organic layer was extracted with 2 N HCI (10 mL) and the
combined aqueous layers were treated with tartaric acid (3.374 g, 22.5 mmol).
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washed with Et OAc (50 nL). The organic |ayer was
extracted with 2 N HC1(12 nlL)..;: and the conbi ned
WSS 484ayers were treated with tartaric aci

33.0 Bn%oéld)a Concentrated NHAOH was used to a%‘fﬁﬁﬁﬁ%‘@m”g
solution to pH > 10, and the aqueous | ayer then

extracted wth CHC13 (3 x 3@ nL). The conbi ned organic

| ayers were_15 washed with water (2 x 20 nL) and

COD@?@EB’F%N&O%WW wed 1o MERN/'EDEOlIITEmtOQJ}@ >d9, snd itteragueous
layS @I AT %% mh B0 Soloiped Srggnicves e
o e ) 85 BRI e

0ran'¥é.dﬂ%54@31g237%5.6-’HNIV[RQSB@MI@:Z-,-ODCI;{@IZI? JESHS3IH)
125.92,142. 62, 152.34, 152.53; (+) LRESI mz 212.11

2.06 o g 20, 2.480( A NTERVED KeELH),2.60 (dd, J 5.2, 13.2 Hz, 1H), 3.15 (m,
1H, RSB 15 S50k 6 Fb15. 1ED: 74 KR 5 e R, 85 e

NMR MiE ' refd uxi
Su lg-féns' o,f}c%?%ﬁfb&%ﬁs,‘(l:éﬂ% #8718, S008 3k%, H1EE 11277545
1218, 13257,04m80| 4R 04 (+ELREEMSH% 196114 [MARtEr hydrol ysis
with water (10 nL), the solvent was renoved in vacuo.
The residue was dissolved in 2 NHO (20 nL) and washed
At gen Q [he qr.ganj Ve aS extract ed
9 Z—N R o 1 = SHOFrea-erests | ayers
were treated with tartaric acid (3.374 g, 22.5 mol).
A0 20051061484 PCTI SE2004/ 001939 44 Concentrated NHAOH
s used to adjust the solution to pH > 10, and the
ueous |ayer then extracted with CHC13 (3 x 20 nli).
e conbi ned organic |layers were washed with water (2
15 nL) and evaporated to yield | NTERMEDI ATE 1.2.4 as
n orange oil (540 ng, 87% . 1HNMR (500 WMHz, CDCl3): 6
O 1NE® (d, J6.5 Hz, 311), 5 2.06 (br s, 2H), 2.48 (dd, J

a5

e 8 i g e
residiledwastaker B idAchlbineiane 120 i}, me&&mﬁiﬁe{’\l(simwﬁ%k MRn

mz 196.14 [MrH '. 10 | NTERVEDI ATE 2. 1.
addedyjopthe graction it \deepwiss/pmtthe solution was left stirring for 1 h. 1M

HCl (50 mL) was added and the mixture was extracted with dichloromethane (2 x 50
mL). The organic phase was washed with saturated sodium hydrogen carbonate,
dried (MgSOy), filtered and the solvent removed in vacuo. Diethylamine was added
to the residue and the mixture was heated at reflux for 18 h afterwhich the excess
diethylamine was removed in vacuo and the residue purified by flash chromatography
(acetonitrile/dichloromethane, 2/8) to give INTERMEDIATE 2.1.1 (0.96 g, 69%) as a
white solid. 'H NMR (500 MHz, CDCls) § 1.18 (br s, 6H), 3.35 (br s, 2H), 3.50 (brs,
2H), 6.70 (d, J 8.5 Hz, 2H), 7.15 (d, J 8.5 Hz, 2H); *C NMR (125 MHz, CDCl):

o 12.83, 13.86, 38.85, 43.83, 115.54, 126.60, 128.03, 158.60, 172.67; (+) LRESIMS
m/z 192 [M-HT" (100).

INTERMEDIATE 2.1.2: NN-DIETHYL-3-HYDROXYBENZAMIDE
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OH ONEt2 A mxture of 4-hydroxybenzoic acid (1.00 g,
7.2 mmol ) and thionyl chloride (5 nL) was heated at
woebans1dsar 0.5 h. Excess thionyl chloride was pemsprech/on1939
in vacua and the 15 residue was taken up in
di chl oronet hane (20 nmL). Diethylamne (5 nL) was then
added to the reaction nixt@Pe dropwi se and the sol ution
s left stirring for 1 h. 1M HC (50 nmL) was added
and the m xture was extracted with dichloronethane (2 x
mL). The organic phase was washed wth saturated
di N hydr ogen carbonate, dried (MgSO), filtered and
Ryr'sol?vent renoved in vacua. Diethylam ne was added
203 o the residue and the m xture was heated at refl ux
for 18 h afterwhich the excess diethyl am ne was
A mixnevefd-hydreaygheazain dcidi(8.00es 36 2enmol)iahil dhiohyl dilaile (20

G LB, 5P L el S S orpLang, 21 8) 12,

. id. . . , , 3.35

in v3gip'dfa e Rttty ifichhgfholad 8 S0 5 THED - 5

dichlordmefithne $08ti8n Was thtn)adddB&rodivite(td 23oMian 0@@31%))&131@5 ¢
12.83, 13.86, 38.85, 43.83, 15.54, 126.60, 128. 03,

mL)lis&tictorotikzhame (1 0-uL) RESIkIBo OrfiCzantidRe fdshlng spludion Jeft to stir
| NTERMVEDI ATE, 2. ZII 2; NN DI ETHYL- 3- HYDROXYBENZAM_LDE WO

for bhodhoexesss disthylapngad gmethgnejyas ferpovqdiy yacyo and the

s SR SIOUREEIS BISH AR A Rpoht
excdss dietlh@iinecwgd ten@ved omseambieiin hytuccdtidahe egiduaslisselved ad
i n vacua and the residue was taken up.in

dichdoromethang€20ihmé ) Sbe prepnicphasswas washsAorEt dhydsashlpricon

wid B0 W] A GBS ABR AR SR e USRI
vackd) THedesitihé ﬁﬂ?ﬁﬂﬁﬁ’éd Wsduef éhré@at@gfa:phyf(ahyﬂ h. The

excess di et hyl am ne and di chl or orret hane was renoved in

acetateidiohlaruingthane, 4463 taigive DIKBRMEDIATE24dt2 6.59 £,234wiase
ol el L ool 3855 s
260}, 5 3PS, AR08 THLE s W 0 S T B g Rs T30 185
(t, jé%ii{{’/’elr@; f*ecmf\l\ilwg% ( il‘%f) M, Certi)Me 3045, 14.05,13.6% 43189, 113604,
116.96, 117.21, 129.46, 136.87, 157.12, 172.20; (+) LRESIMS m/z 192 [M-H]"

(100).

INTERMEDIATE 2.1.3: NN-DIETHY1-2-HYDROXYBENZAMIDE

OH O

©/LLN Et,

A mixture of 2-hydroxybenzoic acid (5.00 g, 36.2 mmol} and thionyl chloride (20
mL) was heated at reflux for 1 h. After cooling excess thionyl chloride was removed
in vacuo and the residue was taken up in dichloromethane (50 mL). The
dichloromethane solution was then added dropwise to a sclution of diethylamine (20
mL) in dichloromethane {100 mL), cooled to 0 °C and the resulting solution left to stir

for 1 h. The excess diethylamine and dichloromethane was removed in vacuo and the
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vacua. The residue was purified by squat chromatography
(ethyl acetate/dichloronethane, 4/6) to give
WOTioRNEREATE 2. 1.2 (6.50 g, 93% as a white s
NVR (500 MHz, CDC13) S 1.09 (br s, 1.24 (E#*@EZ“J"“%‘“939
3H), 3.26 (br s, 15 2H), 3.54 (br s 2H) 6.77 (d, J7.5
Hz, 1H), 6.79 (d, J 8.5 Hz,44H, 6.88 (s, 111), 7.15
(t, J 8 Hz, 1H); 13C NWMR{125 Mz, CDC13): S 12.75,

resiide Bfen 8P 16 Reat 48 U6Aamine42040L) and heated at reflux for 18 h. Excess

di 116. 96, 117. 21, 129 46, 136. 87, 157. 12,172. 20;. (+) -LRESI M5
diethiylazgpe pis pforoved(onge more FovacKr gt astguedissodved in

il TR0 o T SRS was Vs i 4B bBIGS

acid gl(]@rrhﬂ ¥, vkl (108 g?@“&?@?%g{t?@t filgkl uxd fﬂérsoﬂveﬁt ref{dved in

l'ing excess t hi e was renoved 25 1 n vacua
vaoan dI'Jiémesmiae was purified by kquat deroatarapiyoethyet hane (50
The dichl oronet hane_sol ution was t

dded
acemgxmomemanes S vedNTHRMBEPTATE 15 26115 §Ttmmas a

& SOhE A TRRBo WAL ot ST 4 01t 7 S5 e 410,

ire triy: ' i gl v
© Sgéﬁf“’f‘ R e S Gl

1H, 3kad(be p, 1H1); hﬁam €125yM/1a1%, ﬁ:BG{lgoartBﬁoamoa,elawean 318.42,
reflux for 18 h. Excess _diethy was, renpved once
12700, & 3296y 588124, dﬁd 3dnd+} IeBE&MSmI/ﬁ&PMHﬂ r(100).
di chl oromet hane (300 niL). The organi c phase was washed
with I Mhydrochloric acid (100 nL), water (100 ni),
INFERREDIMIGD4 D, 1 UL Gl RDERTROX YEPHOXWERDY.r enoved in 5
D RENFEAR ue was puritired by squat chromatography
etatel/ di chl oronmet hane, 3/7) to give
| NTERMEDI ATE 2.1.3 (6.11 g, 87% as a white solid, "H
€500 MHz, CDC13) 8 1.27 (t, J7 Hz, 611), 3.52 (q,
Ji Hz, 4H), 6.85 (t, J7.5 Hz, 1H), 7. 00 (d, J 8.5 Hz,
1 0 7.26 (d, J7 Hz, 111), 7.30 (t, J 8 Hz, 111), 9.40
(brys,

I

1H); ' 3C NWR (125 MHz, CDC13): 8 13.30, 42.08,

1 118. 42, 10 127.20, 132.06, 158. 24, 171, 34; (+)
L nb 192 j M H + (100). | NTERVEDI ATE 2. 2. 1:
4- 0¥ 2- DI ETHOXYETHOXY) - NN+~ DI ETHYLBENZAM DE

NEty

To a mixture of INTERMEDIATE 2.1.1 (3.00 g, 15.5 mmole) and cesium carbonate
(11.00 g, 34 mmole) in N,N-dimethylformamide (20 mL) was added
bromoacetaldehyde diethyl acetal (4.7 mL, 31 mmole) and the resulting mixture was
heated at reflux under nitrogen for 1 h. The reaction mixture was cooled, water (100
mL) added and extracted with ethyl acetate (3 x 100 mL). The combined organic
extracts were washed with water (2 x 100 mL), dried (MgS0,), filtered and the
solvent removed in vacuo. The residue was purified by squat chromatography (ethyl
acetate/hexane, 4/6) to give INTERMEDIATE 2.2.1 (4.46 g, 93%) as a clear liquid.
'H NMR (500 MHz, CDCls) 8 1.74 (br s, 6H), 1.25 (t, J 7 Hz, 6H), 3.41 (br s, 4H),
3.64 (m, 2H), 3.77 (m, 2H), 4.03 (d, J 5.5 Hz, 2H), 4.83 (t, /5.5 Hz, 1H), 6.92 (d, J
8.5 Hz, 2H), 7.33 (d, J 8.5 Hz, 2H); "C NMR (125 MHz, CDCl,): § 13.50, 15.27,
62.65, 68.63, 100.42, 114.37, 128.12, 129.74, 159.30, 171.13; (+) LRESIMS m/ 310
M+H]T (100).




DO~Cc' O i | 15 0 r3Et2 To a m xture of | NTERVED ATE
2.1.1 (3.00 g, 15.5 mmol e) and cesium carbonate (11.00
WY 2@4/06038d €) i n NN-di met hyl f ormam de (20 ni) %?2(3@& 1939
br onpacet al dehyde di ethyl acetal (4.7 ni, 31 mmD ¥
the resulting mxture was heated at reflux under
nitrogen for I h. The react4on m xture was cool ed,
water (100 20 ni L) added and extracted with ethyl
acetate (3 x 100 nL). The conbined organic extracts
were - d wt ter ied (MJSOH),
INTERN Mt id 0 uo. The residue
DIEEEYLBENZAMIBE squat chromat ogr aphy (et hyl
acet at e/ hexane, 4/6) to give |INTERVED ATE 2.2.1 (4. 46
g, 93% as a clear liquid. '"HNW (500 Nf fz, COC13) S

EtOLET;Et(br s, 6H), 1.25 (t, J 7 Hz, 6H), 3.41 (br s, 4H),

2 3.64 (m 211), 3.77 (m 2H), 4.03 (d, J 5.5 Hz,

2 4.83 (t, J 5.5 Hz, 1H), 6.92 (d, J 8.5 Hz, 2H)

7.3B (d, J 8.5 Hz, 211); "C NMR (125 MHz, CDC13): 6
58, 15. 27,

68nBE3, 100. 42, 114, 37, 128. 12, 129. 74, 159. 30, 171. 13;

: mz 310 [MH + (100). WD 20051061484
5 PCTI SE20041001939 47 | NTERVEDI ATE 2. 2.2: 3

uzuammmm NNUHMEMW%HO - OEt
To @mikturgpt b2 (B AP mErME=Bimmele) and gesiuim grbgnate

@ AT R ol e 34 IO

broﬁfo@ma@ﬁﬁeqﬁémﬂ%csﬂammwg ¢idtholefand ikt resaltingriaixejre anad

the resulting mxture was heated at 80 C for 18 h
heatarbe BORICt ﬁoo /& h underenitregent i e riction meixtvas was opded, waderdd 00

10 mléeSé’e@ta@d( SY SHEpCIed Rl e @Pou L b e Fbined
A A AT S
the\&@ﬁzeﬁwehfow&ﬂ irbyacadUThe eRiduensan puafiby by squat chromatography
(cthyl acetate/hexane, 4/6) to give INTERMEDIATE 2.2.2 (4.70 g, 98%) as a clear
liquid. lTA[-Il\ﬂ.'\/[R (500 MHz, CDCl3) 8 1.09 (br s, 6H), 1.21 (t, J 7 Hz, 6H), 3.23 (brs,

15 2H), 3.49 (brs, 2H), 3.60 (m, 2H), 3.73 (m, 2H), 3.99 (d, J 5.5 Hz, 2H), 480 (t, J 5.5
Hz, 1H), 6.90 (m, 3H), 7.26 {t, J 7.5 Hz, 1H); "C NMR (125 MHz, CDCly): § 12.78,
14,07, 15.20, 39.13, 43.12, 62.56, 68.64, 100.38, 112.47, 115.49, 118.67, 129.45,

. 138.47, 158.50, 170.77; (+) LRESIMS m/z 310 [M+H]" (100).

20 INTE DIATE 2.2.3 : 2-(2.2-DIETHOXYETHOXY)-N.N-
DIETEYLBENZAMIDE

EBo. Ot

T

0
NEty

To a mixture of INTERMEDIATE 2.1.3 (3.00 g, 15.5 mmole) and cesium carbonate
25  (11.00 g, 34 mmole) in N, N-dimethylformamide (20 mlL) was added
bromoacetaldehyde diethyl acetal (4.7 mL, 31 mmole) and the resulting mixture was
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(et hyl acetate/ hexane, 416) to gi ve | NTERVEDI ATE 2. 2. 2
(4.70 g, 98% as a clear liquid. 'HNVR (500 MHz,
wWiba3petagd. 09 (br s, 6H), 1.21 (t, J7 Hz, 6H), Hﬁg %)5
s, 15 2H), 3.49 (br s, 2H), 3.60 (m 2H), 3. 73% Hpgr001939
3.99 (d, J 5.5 Hz, 2H), 4.80 (t, J 5.5 Hz, 6. 90
(m 314), 7.26 (t, J7.5 Hz,48H); 13C 1. 1MR (125 VHz,
CDC13): S 12.78, 14.072 15.20, 39.13, 43.12, 62.56,
heaggl 840 °Q0ir 38 h ubdeonitrpgent TEhesoadind. ik Mad Spoled, water (100

mlégcglqldr? 158. 5Q, 17&2& 77, teﬁg% LF\t)E)ﬁI \S) trg(é 310 [%%q\éoln?bou)aed

orFEQHRBENEEN B s £ MR e e o

th C‘s@Iv'@Qﬁ%hﬁ‘: ed b wakk O%SIes;’d%ewlpﬁhﬁwb squat chromatograph
eN l\l—dlrretr‘{ylforrm?nde(ZO nm.) was ad)e(cl ¢ OBy

(eﬂhyl aogiaieAteabmbe AiH) ¢o gwat[NSIERMEDMTE& 2?3 (&50 8,194% el mlear
.and_the resulting mxture was WO 2005/ 061484

hqmﬁﬁsﬁ@@@lﬂd‘i@ﬁg Cllfds)tfé%%ét 4t B 38+ bi7 {9, $H)deld(br p, J

7.5 2BGtas (e BT B b Lo e 2 TR e dohtars

ey A A i . B R T N2 B T B Tl

7.5&0] TH)R25 ¢, V8Hz rlﬂjp\?éld\lm 48 Wtz TEECI&S& lJIRJGG vids?s, 15.09,
purified by squat chronmatography 5

38,89 A2405 GRS b 60 6%3, tlaogwemasyrmé@. 05062 137.34,129656,

15%9%3%("@ 36&3??@‘5%)’%%&9% %ﬁk %?'(2921'(\@? p,CDng) s
e, 2K, 3.36 (br i H) 3.55 (br p, J 7.5 Hz, 2H).
_ | 472 (1, )5

75 e 1H) 7.25 (t. J 8 Hz, 1H); 13C NWR

(& v,

7.14 (d.

(125 Mz, CDCL3): 5 12.66, 13.75. 15.09, 10 38. 69,
0d2. 60, 62.64, 62.69, 69.09, 100.51, 111.89, 120.95,
27.06, 127.34, 129.66, 153.90, 168.36; (+) LRESI MB

310 [ M-H2} (100). | NTERMEDI ATE 3.1.1: N
- DTETRYL- 4- FORMWLBENZAAME ON 15 0O NEt 2

0" "NEt»

A mixture of 4-carboxybenzaldehyde (2.00 g, 13.3 mmole) and thiony! chloride (5
mL) was heated at reflux until the reaction mixture clarified. The reaction mixture
was allowed to cool to room temperature and the excess thionyl chloride removed in
vacuo. The residue was dissolved in dichloromethane (50 mL) and added slowly to a
solution of diethylamine {5 mL) in dichloromethane (50 mL) while cooling the
reaction mixture with an ice/water bath. After complete addition the reaction mixture
was allowed to warm to room temperature over 1 h and 1 M hydrochloric acid (50
mL) was added and the mixture filtered through a 1PS filter paper washing the
aqueous phase with dichloromethane (50 mL). The solvent was removed from the
combined organic phases and the residue purified by flash chromatography (ethyl
acetate/hexanes, 50/50) to give INTERMEDIATE 3.1.1 (2.38 g, 87%) as a viscous
yellow oil; "H NMR (500 MHz, CDCls): § 1.07, 1.22 (2 br s, 6H), 3.18, 3.52 I(2 brs,
4H), 7.49 (4, J 8 Hz, 2H), 7.88 (4, J 8 Hz, 2H), 10.00 (s, 1H); *C NMR (125 MHz,
CDCl,): 8 12.96, 14.67, 39.46, 43.32, 127.01, 129.96, 136.65, 143.09, 169.96, 191.61.
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A m xture of 4-carboxybcnzal dehyde (2.00 g, 13.3 mmol e)

and tbionyl chloride (5 nL) was heated at reflux until

Wonzoos/eqasd on m xture clarified. The reaction

was allowed to cool to roomtenperature and thni)é’gs@g)g‘gomg”

thionyl chloride renoved in vacuo. The residue was

di ssol ved in dichloronmetham® (50 nL) and added slowy

to a 20 solution of diethylamne (5 nL) in

di chl oronet hane (50 nL) while cooling the reaction

INTERUMEA AW 10 30N SRR BaL A AT Ler conpl ete addi tion

Mhl!l_‘ ENE as attowed to warmto room
trehperatur e~ gver—1 N End I M hydrochloric acid (50 nl)

was added and the m xture filtered through a 1PS filter
maaper washing the aqueous phase wi th dichloronethane
(50 nm.). The solvent was renpoved fromthe 25 conbi ned
“prgani c phases and the residue purified by flash
hr omat ogr aphy (et hyl -acetatef hexanes, 50/50) to give
ERVEDI ATE 3.1.1 (2.38 g, 87% as a viscous yellow
| ; "H NWVR (500 MHz, CDC13): S 1.07, 1.22 (2 br s,
11), 3.18, 3.52 (2 br s, 4W 7.49 (d, J 8 Hz, 2H),
0 Clﬁ (d, J 8 Hz, 2H), 10.00 (s, II11); 13C NMR (125 MHz,
: 8 12.96, 14. 67, 39. 46, 43. 32, 127. 01, 129. 96, 136- 65,
; 96; 9
O LRy R ) S R il g 2o g
dissdERdOX YU Y i eB kg M dOE74 ﬁﬂbof}a 5% shitipn ®f Sqdigm(meth@sde in

o) 1S 20a S Hop VL SP OB SR o R SN Mot fo52 By
dmgfcg dvg%feg %(O\ﬁﬁﬂetsaéba itk v,%e %ﬂdi@d”%‘v'&ﬁ&&laﬁ% ey RS R edBSco-

ropw Foom t enper at ure xture was

evapbtatiog dnﬂldfenﬁeﬂe (2d)yiehigd iy mmwpmﬁga%maeagenama@s
ormed, Evaporation to dryness followed by co

(0.80pmeRINIERMERLAER A hd dissalyed ineY Qe THE %ﬁﬂé@%aﬁe rey

roaf Gl gl S otk o L, ARDERUAT o N YRR

mifwelofsRichand éeﬁdaﬁa €30 EPwaPadied4hd e @d!ﬁilbmeﬂe%vﬁmmed
tenperature a 1:1 'mXture of silica and sea sand

Colymnhsomatdgrhphy of thearesiduaf250 gs pendane/BA2pbraelded 2. 36:@ (O:%O
T e e

(peltn@ER 21T HINIR BooRdz! EBEE)Ss 1 BB 1.91 brs, 6 H), 2.74-2.80,

2.87-2.98,3.00-3.08, 3.18-3.24, 3.45-3.55 (S m, 8 H), 3.63,3.87 (25, 6 H), 5.08 (s,

0.5 H), 6.23 (s, 0.5 H), 6.63 (s, 0.5 H), 7.26-7.35 (m, 5 H).

lj

INTERMEDIATE 4.1.1: NN-DIETHYL-N-[2-(3-FLUORO-4-
METHOXYPHENYL)ETHYL ITEREPHTHALAMIDE

O

F.
Me KN

To an ice-cooled solution of INTERMEDIATE 1.2.1 (510 mg, 3.01 mmol) and
diethytamine (220 mg, 3.01 mmol) in DCM (20 mL), terephthaloyl chloride (556 mg,
2,74 mmol) in DCM (10 wL) was added dropwise. After the addition was completed

the reaction was stirred at room temperature for 17 h. The reaction mixture was
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(pentane/ EA 2:1), 1H NWR (500 MHz, CDC13): 81.03, 1.21

(2 brs, 6 H, 2.74-2.80,

WA %065/86198 3. 00- 3. 08, 3. 18-3.24,3.45-3.55 (S m

3.63, 3.87 (2 s, 6 H, 508 (s, 0.5H), 6.23 %%‘,%5’.”84"""1939

H), 6.63 (s, 0.5 H), 7.26-7.35 (m 5 H). 20

| NTERVEDI ATE 4. 1. 1: NN-DI ETHYL- N- f 2- ( 3- FLUORO- 4-

METHOXYPHENYL) ETHYLI TEREPHTHALAMDE O F \ ~ NEt2 M |
waghid with I'dl BECli(E@mig ehd svates|(1Q mdy). Afted ieTERMED @& gani2. 1

Sol\sﬁ%ﬁtle rw%emsgnmﬁ{ﬁ)s Qgﬁéﬁfﬁﬂg%%ﬁfw@@@%%ﬁ%n
fﬁtéé’%‘”’??%%’*‘%ﬁ %ﬁﬁéﬁ%ﬂ@@%ﬁ??ﬂ kySiohlither BE,

t -/ f t
2o 0614?"%%%%%‘21%3138 s %ﬂ%‘sﬁﬁsﬁ“ﬁ?ﬁ%”%’v@

1HY, B0 3n(by s 201d), \Bﬂ‘iOG(m. @), 7y (s, NGI@:D, 6. Sﬂf(miiH)?” 201, H6 Fen i1 E),
sol vent, the residue was puri i ed epeated fl ash
73&ﬁbrca;éH),g’f &9 ka; Jontsi 16D); @pma(z&m&a 13505 5b§3, 14.32,

34. 34 S50 45, B s o0 ThA0, 1 e @) v 146 1 P45 a6 ey
12%5%33%%‘&) m ‘f»@sg;%( 146. %? 103 %g? (15§ 4@; (ﬁgu;gﬁm

17183; (& RESE%S&&%GUBZSUMMHH* 7.68 (d, J6 Hz, IH); 13C NNR
(125 , CDC13): 6 13.03, 14.32, 34.78, 39.64, 41.49,
43. 53 56. 47, 113. 85, 116 51 (d, J 17.6 Hz), 124.55,

yilfh 4139. 73, 146.28 (d, J
.o 171.83; (+)
PERVEDI ATE 4. 1. 2:

N Nl DI ETHYL IV442 (4-
I\/ETHOXYPHENYLI ETHY | TEREPHTHALAM DE O / NEtp MeO I HN.

To an ice cooled solution of diethylamine (2.5 mL, 24.5 mmole) and 4-
methoxyphenethylamine (3.7 g, 24.5 mmole) in dichloromethane (100 mL) was added
a sohation of terephthaloyl chloride (2 g, 9.8 mmole) in dichloromethane (50 mL)
dropwise while stirring under nitrogen. After complete addition the mixture was
stirred for 4 h after which saturated sodium hydrogen carbonate (100 mL) was added
and the phases scparated. The aqueous phase was then extracted with ethyl acetate (3 -
x‘IOO mL), the combined organic phases dried (MgS04), filtered and the solvent
removed in vacuo. The residue was purified by flash chromatography (ethyl
acetate:dichloromethane, 40:60) to give the product (1.63 g, 47%) as a white solid; 'H
NMR (500 MHz, CDCl3): §1.10, 1.26 (2 br 5, 6H), 2.88 (1, /7 Hz, 2H), 3.22,3.53 (2
br 5, 4H), 3.67 (m, 2H), 3.80 (s, 3H), 6.45 (br s, 1H), 6.87 (4, J 8 Hz, 2H), 7.15 (d, J 8
Hz, 2H), 7.35, 7.71 (2 4, J 7.5 Hz, 4H); "C NMR (125 MHz, CDCL): 5 12.86, 14.17,
34.68, 41.38,39.41, 43.18, 55.25,114.13, 126 .41, 127.13, 129.71, 130.80, 135.42,
139.69, 158.35, 166.89, 170.47; (+) LRESIMS m/z 355 [M+H]" (100).
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a solution of terephthaloyl chloride (2 g, 9.8 mmvl e)
i n dichloromethane (50 nL) dropw se while stirring

W ad@s/opMaks ogen. After conplete addition the m
stirred for 4 h after which saturated sodi um h?‘&%@%"ﬁ%lf’”

carbonate (100 nL) was added 020 and the phases

separated. The aqueous phasgl was then extracted with

ethyl acetate (3 x 100 nmL), the conbi ned organic
MM@M&BRQM@F@MEWWHEWQ&ETHHEWM
DIETHYBEEREPHIEHAEAMEIDE was purified by flash

chromat ography (ethyl acetate: di chl oronet hane, 40: 60)
to give the product .(1.63 g, 47% as a white solid; 'H
NVR (500 MHz, CDCi8B): S 1.10, 1.26 (2 br s, 6H), 2.88

BEt, . T.Hz, 2 22, 3.53 (2 25 br s, 411), 3.67 (m
( “NBt45 (br s, 1H), 6.87 (d J 8 Hz,
NWERT Hz, 2H), 7.35, 7.71 (2 d, J7.5 He,

Med1)-" 13C NNR (125 MHz; ' CDC13): S 12.86, 14.17, 34.68,

41.38, 39.#1, 43.18, 55.25, 114.13, 126.41, 127.13,
129. 71 39. 69, 158. 35, 166. 89, 170. 47:
f“’?%f“ﬁﬁ%@ﬁ hﬁ?&°%i§5ﬁéhéﬁi algé§nﬂvibéd@gn@6&484 PC

meﬂé_ 49%@%%%@%mmoﬁ dlg{'hy%mme n 40 ml,

dicHBbeﬁd‘ﬂiaﬁEREPﬂTﬂ&&% téﬂeph@ialéyl'ﬂﬁl&dc"iﬁﬂ“ﬂ:ﬁ deﬂloFx\’)S}:uethane
ol ed soI ution 1.35 (2.2 eq, S
wasgtdgf*‘g ﬁ%ﬂbtﬁé@d@ﬂl@ﬁn eeagtion 928 étmbd §ro8meq,

tempeilef| m]1)8)hd A3 BE Rk PRyt Aot 19.8), faggn @ (T0 o) mithaso

(50 ¢lgFiee aagédwaidhe viRA1d WS el RARWR Sacd EBTuGP P! et e

addition the reaction was stirred at room tenperature

chramagtogrephy (etlyl tahetate/dichdoromethane 3s1)lyielded 370 mg A 153&11%@1“1
and t he

219 48 deslreqaratupi YR, 300 2l CIOBlshri s b Dl 6 D,
284G 00 SR, 50, 530 REVARE S o A B S e (g s, 3
5/&15 G, Qtl@}@ssé?ls @% 182 i (2P 7%2 ésr';% 7§ ,8?.34;2_ gy,JJ g'50

Hz, iii)s(ﬂz RESMSmngas (445 [RH]".
H), 6. 16(s, 1H), 6. 88, 7. 15( 2d, J8. 5Hz, 2H) , 7. 42
(s,111),7,45,7.74(2d, 18.5

INTERMEDIATE 4.2.1: N.N-DIETHYL-4-(6- FLUORO-7-METHOXY-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YLYBENZAMIDE

nee!
$

0% “NEt,

A solution of trifluoromethanesulfonic anhydride (455 mg, 1.61 mmol) in DCM (2
mL} was added dropwise to an ice-cooled solution of INTERMEDIATE 4.1.1 (200
mg, 0.54 mmol) and DMAP (240 mg, 1.61 mmol) in DCM (2 mL). The mixture was
allowed to warm to RT overnight. Saturated NaHCO; solution (10 mL) was added
and the phases separated. The aqueous phase was extracted with DCM (2x10mL)

and the combined organic layers concentrated in vacuo. The residue was dissolved in
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15 Hz, 4 H. (+) LRESIMS mlz 433, 445 [ Mtq+.
| NTERVEDI ATE 4. 2. 1: NN- DI ETHYL-4- 6- FLUORO 7- METHOXY- 1

WD B08613&TRAHYDRO SO Ul NOLI N-1- YL BENZAM DE F per/siMe64/401939
/ NH O NEt2 20 A solution of

trilluoromethanesul fonic anhydride (455 ng, 1.61 nmol)
in DCM (2 nlL) was added dr3pw se to an i ce-cool ed
sol ut'i on of | NTERVEDI ATE 4.1.1 (200 , 0.54 ol d

Meow@ rhPX fndijaBH, 641 mgpl p7 .mnmg:w@ mLﬁ;er 36 min giseingy
RT

Na@ﬁq (a‘e“]%gaﬂ%@&’aq%% kbl soBHS HTagieg THB IdAS (k) a@:sd

T,
confge SR TRPREG AL 47h8L 2By it
SiGhGri 52004;:0(%%&’ yJERaaL %M%é%)% an@ggr\g&égu% mmm?%?
4, Zmla)}asgégﬂﬂl gmt'zgﬂg ﬁa@et.)nim I\mﬂt{r(ﬁﬁ)TMé[-lz I\‘ZR(N& l(mr)r&m 3H),
1201t 5 3. 2,601 8, bb HanteD, Defden, 18Bnd o (Rad B0 3 15 (1, LED,
s i s el TRSE B A0y o g, B8 s
@, &g;%tggﬁi'}gsﬁ 23 &ﬁ?% Hzam? £, g(dowsqﬁ 1@;2‘2cma(4% MHZ]

br s 20 (br s,
¥ )523@8 143158 29‘0@39.5@ 4‘[2.87 115)51 3638, 6]!1-11’7 ]ll-llﬁ 3721%2](@,.]’

175860, 13670 008 55, 199,10 139 40, 36547, A4S *7391455283(,3;\;,@ Sa @124
HZ&‘SIHM@QM %3#&66’%@13)’ 5 13. 1031 (478

14. 38, 29. 08, 39. 54, 41. 87, 43. 51, 56. 52, 61.47, 113.37,
116.21 (d, J 10 17.5 FE)
' 1DIHE

: hai-(RRE 3,145 83, 151. 33 -

TTH@@&B@M&NSHC&HNGEH@QAHJEENZEBHMErﬂz 357.20 [M+H +

“TNTERVEDI ATE 4. 2, 2: N -DI ETHYL- 4- 7- METHOXY-1 2 3 4-
TETRAHYDRO SO UNOLNN- 1- YL BENZAM DE 15 MeO NH O NEt 2

(2
9

O™ 'NEf
To a solution of INTERMEDIATE 4.1.2 (1.00 g, 2.8 mmole) and 4-
(dimethylamino)pyridine (1.03 g, 8.5 mmole) in dichloromethane (80 mL) was added
a solution of trifluoromethanesulfonic anhydride (1.5 mL, 8.9 mmole) in
dichloromethane (7 mL) dropwise at 0 °C under nitrogen. After complete addition the

MeQ

. reaction mixture was allowed to warm to room temperature over 18 h. Saturated

sodium hydrogen carbonate (100 mL) was added and the mixture extracted with
dichloromethane (2 x 50 mL). The organic phase was dried (MgSOy), filtered and the
solvent removed in vacuo. The residue was dissolved in methanol (40 mL) and
sodium borohydride (0.17 g, 4.5 mmole) added. After 0.5 h, IM sodium hydroxide
(100 mL) was added and the mixture extracted with dichloromethane (3 x 50 mL),
The combined organics were dried (MgSOx), filtered and the solvent removed in
vacuo. The crude was purified by flash chromatography (ethyl acetate/10% methanol
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To a solution of INTTERMEDI ATE 4.1.2 (1.00 g, 2.8

mmol e) and 4- (di nmet hyl am no) pyridine (1.03 g, 8.5
wonmbsdstisa di chl or onet hane (80 nlL) was added '

of trifluoronethanesul fonic anhydride (1.5 M?P(gl?%'%w&w”

mol e) in 20 dichloromethane (7 nL) dropwise at 0 C

under nitrogen. After conplste addition the reaction

m xture was allowed to warmto roomtenperature over 18

in chlorgfarmy H7 b9 givo IV IRRMEDBGEN4 2 tsamanfé-whieaokd {0.6ks,
so2p 08l ity Lbcfortcl R s e G085 22,35
o, SO SFEEOE S 1 T e BN B e SRR Tl b S 8 s B, 514
& s e Dy e NV, Qs Do 1285140, 284
39.%48341 85521 61,3l IR Rr10BR] b26)6, 128.2¢ 126.8n130.0, 136162137 4,

conbi ned organics were dri eg?_ﬁérvgagoﬁl), filtered and the
14455 198t 1 TleMo (o dBBSIMS ovz339 M tH ude was purified by

flash chromat ography (ethyl acetate/10% net hanol WO

2001061484 PCTI SE2004/ 001939 53 in chloroform 3/7) to
ARTRT i2t§4§ol id (0.63 g,

INERAEDIERERS AL Aibtces ETaCH 0.6
IE ,.4.9; 300, 3. 4, - JMM!}Q!& 3i—|),
5.15 (s, 111), 6.28 (d, J2 Hz, 1H), 6.75 (dd, J2, 8 Hz,

(d, J8 Hz, IH), 7.30, 7.33 (m 4H). F3C NWR
CDC13): S 12.8, 14.2, 28.2, 5 39.3,43.3,
M 61.3, 112.9, 113.1, 126.6, 129.2, 126.8,
136. 6, 137.4p 144.3,157.7,171.0). (+) LRESIMS mh

h} | NTERVEDI ATE 4. 2.3: 4- 6- BROVO- 7- METHOXY-1 2
RAHYDRO SOOI JI NOLI NE- "I - YL) - NN- DI ETHYLBENZAM DE
10 Br MO NN O NEt2 To an ice-cool ed sol ution of
840 1.94 mol) | NTERVEDI ATE 4.1.3 and 0.71 g (3.0
eq, 5Y82NR#l) 4-di met hyl ani nopyridine in 50 nl

o g PR a8 217 e R s .6
g5 D Bnd0 S8l A PEON GBI gy
1.6hmLYE0 e D68 tamoBariflicsmbiydriddinceunbatici 6rondthine Aropheise

over the course of 15 min. The reaction was slowly allowed to warm to room

339 [ M
3 4-

temperature and stirred for 18 h. Saturated aqueous sodium bicarbonate solution was
added and after phase separation, the aqueous phase was extracted with
dichloromethane. The combined organic phases were washed with brine, dried, and
evaporated. The crude product was dissolved in 40 ml. methanol and 294 mg (4.0 eq,
7.76 mmol) sodium borohydride was added portionwise. The mixture was stirred for
30 min at room temperature. After addition of 80 mL 1 M aqueous sodium hydroxide
solution the mixture was extracted with dichloromethane. The combined organic
phases were washed with brine, dried, and evaporated in vacuo. Flash
chromatography (40 g, dichloromethane/methanol 30:1) yielded 465 mg (1.11 mmol,
57%) of the desired product. 'H NMR (500 MHz, CDCl3): & 1.12, 1.26 (2 brs, 6 H),
2.77,2.95,3.06,3.24 (4 m, 6 H), 3.58 (brs, 2 H), 5.10 (5, 1 H), 6.29 (s, 1 H), 7.30,
7.37 (2 m, 5 H). (+) LRESIMS m/z 417, 419[M+H]".
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added and after phase separation, the aqueous phase was
extracted with dichloronethane. The conbi ned organic
whanssHciwes € washed with brine, dried, and eva

The crude product was dissolved in 40 nL net hangf@gﬁ)gmm”g
294 ng (4.0 eq, 20 7.76 mmol) sodi um bor ohydri de was
added portionwi se. The m xt3ge was stirred for 30 mn

at roomterrperature After addition of 80 nL 1 M

TEERAFADROISO0UMNOLINOT MIAMETIEO XHE 0D T PENIANIDE
phases were washed with brine, dried, and evaporated I

vacua. Flash chromatography (40 g,
Med{ C t hane/ met hanol 30:1) vyi el ded 465 ng (1.11
25 7% of the desired product. 'H NVR (500 M1z,
H.12, 1.26 (2 brs, 6 H, 2.77, 2.95, 3.06,
24(4m6H) 3.58 (brs, 2 H, 510 (s, 1 H), 6.29

=]

(s, , 7.30, 7.37 (2in, 5H. (+) LRESIMS nfz 417,
419] H] +. WD 2005/ 061454 PCTI SE20041001939 54

| NT | ATE 5,1.1: 4-((6,7-D METHOXY-1.2 3 4-

TET SOOUI NOLI N-1- YL) METHOXYI - NR- DI'E' | ' HYLBENZAMM
E M IC9H O O NEt2 5 A solution of

3 4- pget hoxyphenet hyl amine (1.00 g, 5.6 mmole) and

tATE221(1 159 3.7 mole) in formc acid

AS&ﬁﬁFﬁ%@"ﬂ‘%@ﬂiﬁﬁ%@% e LB BB ol 85 | coy wat e

INTEOMEDIA TRized (ang ¢ be; zﬁlumé;ri@fé}ﬁﬁb Bélags QiL %'sﬁh@?‘ apéo

concentrated ammonia sol utién.  Chl orof or m’(
°C fdded BmaireRtteominixture evas rthdmwoebbdtblromghexﬂpéﬁhmmhbﬂ& @SQ

L} el o] i eskied B dditon ot goRdenirEad Byndia soluton.
ClbRRITEET AR o) BT AR IR i o Wi 1o
ﬁlteli<I @%el‘dd&enm&}ncﬁed Frohbihe *b!’r%a‘inc Sse ir2vato %Hﬂl ﬂ:%H)

05 (m IH, 3.21 (m 111), S, 41-1). 3.
remdge pmlﬁq@ by ﬂa.gg;h@@natag)aphﬁ(mahmﬂcﬁlbn)form 3’95Xmg1‘35")

m&%@ﬂi Al -1g+a) 78 (&3115’ %M@&%ﬂﬂ ﬁ%@lqssmwlz %Ibcls) 8
1.1 M%ﬁ%ﬁ?‘ﬁﬁﬁ&n?aoﬁnﬂ ?HY, ﬂ]!va,l_%,Y?':bg%br s,ﬂlH), 3.84 (s,
3H), 3.85 (s, 3H), 4.19 (m. 2H), 4.38 (m, 1H), 6.62 (s, 1H), 6.68 (s, 1H), 6.94 (d, J 9
Hz, 2H), 7.33 (d, J 9 Hz, 2H); (+) LRESIMS m/z 399 [M+H]",

TETRAHYDROISO UINOLIN—I YLMETHOXY]-NN-DIETHYLBENZAMIDE

MeQ.

NH
MeQ

NEts

A solution of 3,4-dimethoxyphenethylamine (1.03 g, 5.7 mmole) and
INTERMEDIATE 2.2.2 (1.18 g, 3.8 mmole) in formic acid (6 mL) was stirred at
room temperature for 48 h. Ice/water (50 mL) was then added and the mixture
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TETRAHYDRO SOOUI NOLI N- 1- YL) METHOXY] _ N, N
DI ETHYLBENZAM DE. MeO MeO | NH NEt2 20 A solution of

w doslogmehoxyphenet hyl amine (1.03 g, 5.7 nmol
| NTERVEDI ATE 2.2.2 (1.18 g, 3.8 mmole) in For mehopunorsss

(6 nmL) was stirred at roomtenperature for 48 It

Ice/water (50 nL) was then #Hdded and the m xture WO

2005/ 061484 PCT15E2004/001939 55 basjfied by addition
basifieddydditionnfcancanratedanysonia soltiochChlonfomn 5050 Ljrwvps

addfB3ng At Bk FA S oteh R Dhead S ARG Bt Tomoaivent ves

! . . . o b

el 5o, B 01 Sh e SRR Y

chrginat gt RMERATIEordf2mb 2 (519718 tg giveaNTERMEDIATEGUE 2
oil. "H NVR (500 Mz, CDC13) 61.09 (br s, 3H), 1.22 (br

(1.8 g,:ii’l&%)sag aAMdscoby ok, ‘IDN%@R £ 004ME, Cm)l% 5315'@93&5@ 3H)p 1 le(gr
s, 380 2385285 o, mainp) 33 ab iy 52 0 W o,
385 S0 81, 7t 9% (bl ), B2 (L1 684 6, 3, M06% b B2y, 7.20

(t, £8.53z, 150; 56 NMR. (195 mz,&ﬁacgﬁ-m.scﬁﬁmé, 2898.549.17, 39.77
109.55, 112.03, 112.38, 115.64, (+) 10 118.68, 125 86F
43.20, 549, $239555.888660, 36.04,320. 1% 10955,1012.082 112,08, 9115.64,

1S Te e KR el e 2 el ¢

L RESHIAGLA R I.I.I%E{Ii Yl - NN- DI ETHYLB ENZAM DE 15 MeO /
NH - Mao O%EM/ Et 2 A sol ution of

3, 4-di mret hoxypbenet hylamne (1.1 i g, 6.2 mole) and

INTERMEDIATE 5.1.3: 2-{(6.7-DIMETHOXY-1.2.3.4- .
TETRAHYDROISQOUINOLIN-1-YLYMETHOXY1-N.N-DIETHYLBENZAMIDE

MeO

NH
MeQ

o O

@HKNE@

A solution of 3,4-dirnethoxyphenethylamine (1.11 g, 6.2 mmole) and
INTERMEDIATE 2.2.3 (1.27 g, 4.1 mmole) in formic acid (6 mL) was stirred at
room temperature for 48 h. Ice/water (50 mL) was then added and the mixture
basified by addition of concentrated ammonia solution. Chloroform (150 mL) was
added and the mixture filtered through a Whatman 1PS filter paper. The solvent was
removed from the organic phase in vacuo and the residue purified by flash
chromatography (methanol/chloroform, 2.5/97.5) to give INTERMEDIATE 5.1.2
(1.34 g, 82%) as a viscous oil. '"H NMR (500 MHz, CDCls) 6 0.99, 1.22 (2 brs, 6H),
2.80, 3.01, 3.16 (br m, 8H), 3.84 (s, 3H), 3.85 (s, 3H), 4.27 (br m. 2H), 4.35 (br m,
1H), 6.61 (s, 1H), 6.43 (s, 1H), 6.95 (d, J 8 Hz, 1H), 7.00 (t,J 7.5 Hz, 1), 7.20 (d, J
6 Hz, 1H), 7.32 (t, J 8 Hz, 1H). (+) LRESIMS m/z 399 [M+H]".
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| NTERVEDI ATE .2.2.3 (1.27 g, 4.1 nmole) in formc
acid (6 nL) was stirred at roomtenperature for 48 h.
weslweéss (50 L) was then added and the m xtu
basi fied by addition of concentrated amni a s% /%82004"001939
Chl oroform (150 niL) was added and the m xture
filtered through a Whatman 38S filter paper. The
soI vent vvas reIr\rroved fromthe or gani c phase i n vacuo

WY phy
TETRAHEDRO&S@OWUJMIM@L@MB@N@WERNEDI ATE

5.1.2 (1.34 g, 82% as .a viscous ol H NVR (500 MHz,

CDA 3) 8 0.99, 1.22 (2 br s, 6H), 25 2, 80, 3.01, 3.16
MeQbr H, 3.84 (s, 3H), 3.85 (s, 3H), 4.27 (br in.

2 .35} (br in, 114), 6.61 (s, 1H), 6.43 (s, 1H),

6. NH8 Hz, 1H), 7.00 (t, J 7.5 Hz, 1H), 7.20 (d,

J 6 Hzy 114), 7.32 (t, J8 Hz, 1H), (+) LRESIMS nfz 399

[ M+H] WD 2005/ 061484 PCT1SE20041001939 56

| NTERYEDI ATE 5. 1.4: N. N DI ETHYL- 3-f (6- METHOXY-1, 2. 3. 4-

TET SOQUI NOLI N- I -) al METHOXYI BENZAMEDE Me NH \

I N Angg) ution of 3-met hoxyphenet hyl am ne (0.07 g,

0. 46 ahd | NTERVEDIATE 2.2.2 (0.1 g, 0.3 nmol e)

in formajacid (1 nL) was stirred at 100 C for 3 h.
lce/water (20 nmL) was then added and the m xture

A sghiiopiofd- mwhaﬂmhpn@hylémne:@r{ﬁem@r%@momhmﬂ NTEBMEDPBRTE

2 zmb&éﬁm&é@%ﬁ%@g iefl SLPEToaRe T8 PG or e
Icef\fa@&g(gg ng{?qy%s %‘1 %tﬂie? {aaa% Balified ﬁg Wad@BH o he

resi h chr omat ogr a
conbarﬁrdtahmhmmbiamohﬁmnmcmrﬁf(ﬁﬂx &P nilo) \gawaidbﬂlﬁﬁmﬁ[ﬂmﬁ&e

4 (0.08_g, 709 | . 1H NMR (500 MHz,
St rpSghis Wﬁ@m@&%ftzr Dcs, Tk golvent wos pespoted fow fe

orggnit BB il t@éa&fﬂfe%gﬂﬂ@gé b fablbuhgtdhapny, 0 %)
(me(t&ﬂmvéﬁlo&;foﬁn,%/% 5hto %1% INTERIEDRATE 59 Jrlzo 031 700 a@fa
(s 15 6. 72 (dd, J2.5, 9 Viz, Ili),

ws@u@&ﬂ( I NMR (520 M, COCIY 5(108, T.2 @t s;Lﬂ)I) msccbr NI\IHEI)
é%mSNHZ CDclé_b 12.78. 14. 13, . 29.
2.83 §my 3H), 3402 a0 (br my%ﬂké 50 (bp S,ﬂ{), ifé (3§H)1i:3.0édd, J
480 L 6 1 38,52
3.5,% By 50, 118 @b 7 §509 B 1B 0 FP0e TR S A dED i s
6.72 (dd, J 2.5, 9 Hz, 1H), 6.93 (m, 2H), 7.08 (d, J 8 Hz, 1H), 7.27 (t, J & Hz, 1H). B
NMR (125 MHz, CDCl,): 6 12.78, 14.13, 29.83, 39.06, 39.66, 43.16, 54.35, 55.08,
70.72,112.13,112.38, 113.91, 115.46, 118.57, 126.33, 127.33, 129.47, 137.13,
138.52, 158.14, 158.67, 170.75. (+) LRESIMS m/z 369 [M+H]".

INTERMEDIATE 5.1.5: 4-[(6.7-DIMETHOXY-1,2.3.4-
TETRAHYDROISOQUINOLIN-1-YL)YMETHYL]-N.N-DIETHYI BENZAMIDE

MeQ.
MeO @ NH
e M
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20 | NTERMEDI ATE 5.1.5: 4-1(6, 7- DI METHOXY- | , 2, 3, 4-
TETRAHYDRO SOQUI NOLI N- 1- YL) METHYLLI - N. N- DI ETHYLBENZAMVE

wWeBobas Mkl Et 2N WO 2005/ 061484 PCTI SE2004/ 00195 7
3.43 L (0.020 nol, 2 eq) 3, 4-dinmethoxypheneth 8%?%984’001939

was di ssolved in 20 nL form c acid under ice cooling
and the resulting solution s\s added to 2.36 g (0.010
nol ) vinyl ether | NTERVEDI ATE 3.2.1. The m xture was

3. 4%11111: Mﬁmdb?hdquHrldlfmﬂmxyﬁhdmeﬂﬁﬂdngme @s?@ khs@@lvﬁ@ldﬂ Z(DﬂiLS

ForRg AN 4o <cRRAEE o el utpri was Hidecbud 308y or 1 o
(0. 15k r%{&a b ny?ﬁ%ﬁgfﬁﬁmﬁfﬂgﬁ 4 Efcﬁdpg gnhu?t@? ! ﬁsn étﬁ"réodh \ider reflux
for Q'H AFRE @Q&lgg‘% 66%1%9%613? rgh%&!?ﬂe 95@18% %ﬂ%&ﬁ%ﬁ%’ct}?@g%eﬁ%e

10: 1) vyiel uct

and ]DCM\}Ra.{ Sdtlbdhﬁft,er @ﬁit&g thd@dquibdus Thy@3to(EH bb #.wd dxﬂracted with
&5&1302 4 H), 3,20-3.24 (m 2 H), 3.28, 3.55 (2
DCh.Jlhe prggnic phase wag vepshedwith watan bmmand doed Figh(m 1

ctrpbpiaBlly 2304, %hforﬁ\téﬂ@’nm%@&fé%a I d) 1ieddee 354 093
e e o o S RIRARD e CORRE A RER B, Hyy
2,683 (m i4cHT), 32083 am(imgzmhme,tmys ﬁmfg JHHS, 03 am 386 @596

| NTERNVEDI ATE
81500, J R D 163 (Raed B0 725 380 Gk LoNRERRS ot 383

ng +days. lce/water (50 nL) was then added and the
I-qdure basified by addition of 20 concentrated amoni a
solution. Chloroform (150 m.) was added and the m xture

I RS U2 T M Bl P IO . T
TE ROISOQUINOLIN-1-YL)YMETHOXY]BENZAMIDE

MeQ.

NH

o]

@J\NE’Q

A solution of 3-methoxyphenethylamine (0.74 g, 4.9 mmole) and INTERMEDIATE
2.2.3 (1.00 g, 3.3 mmole) in formic acid (5 mL) was stirred at room temperature for 2
days. Ice/water (50 mL) was then added and the mixture basified by addition of
concentrated ammonia solution. Chloroform (150 mL) was added and the mixture
filtered through a Whatman IPS filter paper. The solvent was removed from the
organic phase in vacuo and the residue purified by flash chromatography
(methanol/chloreform, 2.5/97.5) to give INTERMEDIATE 5.1.6 (1.09 g, 89%) as a
viscous oil. "H NMR (500 MHz, CDCly) § 0.91, 1.01 (2 brs, 3H), 1.20 (br s, 3H),
2.76 (br s, 3H), 2.95 (m, 2H), 3.01, 3.17 (2br s, 2H), 3.31 (brs, 1H), 3.72 (br s, 1H),
3.73 (s, 3H), 4.24 (br m, 3H), 6.62 (s, 1H), 6.69 (d, J 8.5 Hz, 1H), 6.90 (d, J 8 Hz,
1H), 6.94 (t,.J 7.5 Hz, 1H), 7.04 (d, /8 Hz, 1H), 7.17 (d, J 6.5 Hz, 1H), 7.26 (t, J 7.5
Hz, IH); C NMR (125 MHz, CDCls): § 12.65, 13.74, 29.74. 38.66, 40.22, 42.51,
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20

organi ¢ phase in vacuo and the residue purified by
flash chromat ography (nethanol/chloroform 2.5/97.5)
WO2@506148NTERVEDIA' T'E 5. 1.6 (1.09 g, 89% as
Viscous of | 1H NVR (500 Mz, CDC13) S 0. 01, 1PGHSER0yp0193s
s, 311), 1.20 (br s, 3H), 25 2.76 (br s, 3H), 2.95 (m
211), 3.01, 3.17 (2br S, ZHE)& 3 31 (br s, 1H), 3.72

br in,

(brs, 1%, 3.73 és, 3H), 2}:% 6.62 (s,
54.26:194.88, 6950.d, 1186, 513426, 1|1|3|)68 62@ 2(1R6. 9]781 07, 1265, 63D@7,

1531, 13700, 10858; ) Lpbsds s Rt dan 125 e O

CDC13): 5 12.6 5, 13.74, 29.74. 38.66, 40.2 2, 42.5 1,
WD 20051061484 PCTI SE20041001939 58 54. 26, 54. 88,

INTERMEDIATE 86.7; MB?Z:@IMETH@BY 1128492, 126.97, 127.07,
TETRRHEDROWOBIINOL IR R¥L R%(//tﬁ TR BRI ZANMIDERES! MS

mrZ 369 | VFH[} (100). TNIE ATE 5. I. 7. 4- ©

7-DI METHOXY-1 2 3 4 5

DRO SOOUI NOLI N- 1- YL) - N, NDI ETHYLBENZAM | DE M €O

O NEt2 1.87 g (9.11 nmol) of | NTERMVEDI ATE 3.1.1

£ (1.3 eq, 11.8 nmol) of

i mgt hoxyphenet hyl am ne were di ssolved in 30 nL TFA
“tred under reflex 10 for 18 h. The reaction

Qs concentrated in vacua and redi ssolved in

g~ or gani ¢ phase was washed with saturated

aqueou odi um bi carbonate solution, water, and brine,

dri ed® af¥teoncentrated i n vacua. The resulting syrup

L8V ERaTo R P REENERRMIA T 3T SRZIO5D (£ o 4 oD of

3,49 thekyphenelfliagtind K diddolNdRn 6D REL IVHA, andl36red under reﬂux
61.15,1.25 (2" brs, 6 H), 2.77, 15 2.96, 3.07, 3.26

for 488, The H;acn@l R c(oncmtmtedqmwp,cucsmedxsscﬂgect 2Dk Ms
The;;grgg @ﬁaée \ga%wgg)ed XV? %ghﬁﬁeﬁw’goﬁ go%;gl’(bwam% sozlglon,
watts f‘a% bt i gl copfempa iy bagds Hhe g fegfmg® purtficd

by féh. chuordiBgfapht 40 &, chlofafodm/thethandRESNG yisld 3. 36 (S[MWhddnbl,
20 | NTERVEDI AT 1.8: NN DI ETHYL- 4-1 6- METHOXY- 1. 2. 3. 4-

96%Erirrad iRt Hmmaonmmmm BOELS, 1.25 (2 brs, 6 H), 2.77,
2.96, 3.07, 3.26 (4 ddd, 4 H), 3.28, 3.59 (2 brs, 4 H), 3.66, 3.89 (25, 6 H), 5.11 (s, 1
H), 6.25 (s, 1 H), 6.65 (s, 1 H), 7.31, 7.35 (2 d, J 8 Hz, 4 H). >C NMR (125 MHz,
CDCL): § 13.2, 14.5,29.3, 39.5, 43.6, 42.0, 56.1, 56.2, 61.2, 111.2, 111.8, 126.8,
129.2, 127.8, 129.3, 136.7, 145.7, 147.5, 148.2, 1714, (+) LRESIMS m/z 369

[M-+HHT".

INTERMEDIATE 5.1.8: NN-DIETHYL.-4-(6-METHOXY-1,2.3.4-
TETRAHYDROISOQUINOLIN-1-YI)YBENZAMIDE

MeQ O \
¢

0% “NEt,
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Me / NH O NEt2. WD 20051061484 PCTI SE2004/ 001939 59
| NTERVEDI ATE 3.1.1 (330 g, 16.1 mmol ) and
henet hyl ami ne (3,27 nL, 22.5 mol)

ng)g@gp%gpi n TFA (50 mL) and stirred under ref?@fﬁ?@r"moww
18 h. The reaction m xture was concentrated in vacuo

and redissolved in DCM The&gorgani c phase was washed

wi th saturated agqueous sodi um bi carbonate sol ution,

INTERMEDIAAE %14rB136,g, d6.l egmobadd Gm@@ﬁiy@bﬁ&hyham@’/

The.resul ting syrup was purified by flash

mL.o4¢- 3 FEPey Néﬁﬁﬁghsmiwgd ig " An(3050E) svl stiseadh ydeneilyx fonl Bl

T ffRbiog iors s et 1 Miguo S silipsofietif oot 48 e

phask \Zﬁs w%@%eo?i vzrﬁl ggm%%d@uéo%s shditfn ?1@51‘5%}:@? E@uﬁéﬂ} v;agg) and

bm{el\,&h@d} and @oncdntﬁE&IkE@to&EEI'Ee ﬂesﬁ&tm@ syfap Ty dSMETEORY fthsi
TRAI - PMRO agh)'l'\ll NOLI N- | %L ) NN- DI EFHYLBENZAM DE
ChIWOWéP el reddigh Kpam €4-09 8. B2. 0D el &ah ntlNMRO(GE0

nafiooRi 03T ) GRS R AR Kt 8 A3 7

(2 s20EN)SE uBr(m HF%GHS -6.66 (dx3 £9r7.38, 'hso e Vsé‘gi % xture

was “concent rated in vacto “and redi The
LRESIS moz BBAM-HES washed with saturated aqueous sodium

bi car bonate solution, water, and brine, dried, and

concentrat ed in vacuo. The 20 resulting syrup was

TR i 3q_y|eldavvh|tefoam

3): S
. 90, . in, 311),
3. 18 (m 5H), 3. 63 3.87 (2 s 611), 5.08 (s, 111),
Me@ | 11), 6.63 (s, 21H), 7.26-7.38 (m 4 H. (+)
369 [MtH + 25 INTERVEDIA' T'E 5.1.10: 4- 5
Me @~ Dif -1 2 3 4 TETR AAYDRO SOQUI NOLI N-1-YL)

N,N-diethyl-3-formylbenzamide (200 mg, 0.97 mmol) and 3,4-
dimethoxyphenethylamine (0.25 mL, 1.50 mmol) were dissolved in formic acid (1.5
ml) and stirred under reflux for 18 h. The reaction mixture was concentrated in vacuo
and redissolved in DCM. The organic phase was washed with saturated aqueous
sodium bicarbonate solution, water, and brine, dried, and concentrated in vacuo. The
resulting syrup was purified by flash chromatography fo yield a white foam (0.25 g,
0.68 mmol, 70%). "H NMR (500 MHz, CDCls): 5 1.03, 1.21 (2 brs, 6H), 2.74, 2.90,
3.04 (3 m, 3H), 3.18 (m, 5H), 3.63, 3.87 (2 s, 6H), 5.08 (s, 1H), 6.23 (s, 1H), 6.63 (s,
1H), 7.26-7.38 (m, 4 H). (+) LRESIMS m/z 369 [M+H]".

INTERMEDIATE 5.1.10: 4-(5.8-DIMETHOXY-1,2.3 4-
TETRAHYDROISOQUINOLIN-1-YL)-N,N-DIETHYI BENZAMIDE




WO 2005/ 061484 PCT/ SE2004/ 001939 60 OV / H M/ O
NEt 2 | NTERVEDI ATE 3.1.1 (100 ng, 0.49 nmol) and
WD Boddéd8dhoxyphenet hyl amine (0.09 ni, 0.54 mpLI/SRENg/001939
di ssolved in nethanol (2 nL) and stirred at room
tenperature for 18 h. The sg|vent was renoved in vacuo
and the residue was 5 redis%olved in TFA (1.5 nm.,).
CE&? reaction mxture was refluxed for 3 d and
terwards concentrated in vacuo and redissolved in
The organi c phase was washed wth saturated
sodi um bi carbonate sol ution, water, and brine,
e and concentrated i n vacuo. The resultlng syrup
omes tpurified by flash chromatography to yield a foam
8 mg, 0.185 nmol, 38% . 1H NMR (500 MHz, CDC13): S
L& 1.24 10 (2 bra 61-1), 2.82-3.20 (n1 4H), 3. 28,
3.5% (2 brs, 44 3.53, 3.84 (2 s, 6H), 5.59 (s, 111),
5 .78 (2 d, J9 Hz, 211), 7.26, 7.32 (2 d, J8 Hz,
4B . 1 vaR(125|sz "cDa3): 6 14.2, 15.5, 22.2,
= I’1!5214"1!@30 DHATE 3 gq 5% outs G}Em'G o) e 2?5 d%@%ﬂ@(yphﬁ tﬁylamme
(0. (E?ihLSO 56 ﬁmb]l?ﬁf&ke&&ssﬂlze&ﬁan{swol](% mlD=nkNieiaiDiodk
11: 4- 7- Dl HYDROXY- 1. 2. 3. 4-
tempenmprm;’cﬁ fs rSPRYeRt a3 ropgwee frivgewo and the residue was

R L

@  covedmhentand in ol ERERNG R DO (e Wptic Ohsfe was
mmle) in formc acid (2 nL) was-stirred at -room
wash@dp’éﬂmamr@tefl @HueryS rsodmmablmb@natq galuhion, water, andibrine deied,
e basi addi ti on_of. nt.r
and SHieRER L e, THer O ipd e EF piiatRly Sav it Satoermety
A 0 bt
to yiRdaISm6G i o8 pias 3L *?mpaper BOTMHLCDCHELEE 124
10 (2 bxerﬁ}w‘pd 82¢3020 (m, 4H), 3.28, 3.55 (2 brs, 4H), 3.53, 3.84 (2 5, 6H), 5.59 (s,
1H), 6.67, 6.78 (2 d, J 9 Hz, 2H), 7.26,7.32 (2 4, J 8 Hz, 4H). °C NMR (125 MHz;
CDCls): 6 14.2, 15.5,22.2,37.1, 39.7, 43.8, 54.5, 55.8, 55.9, 108.3, 109.1, 124.0,

124.9, 136.7, 126.6, 129.1, 150.5, 151.4, 171.3. (+) LRESIMS m/z 369 [M-+H]".

15 - INTERMEDIATE 5.1.11: 4-[(6,7-DIHYDROXY-1.2.3 4-
TJTETRAHYDROISOQUINOLIN-1-YLYMETHOXY -V N-DIETHYLBENZAMIDE

HO.

HO NH

0" NEb
A solution of 3,4-dihydroxyphenethylamine hydrochloride (0.19 g, 1.0 mmole) and
20 INTERMEDIATE 2.2.1 (0.20 g, 0.7 mmole) in formic acid (2 mL) was stirred at
room temperature for 48 b. Ice/water (20 mL) was added and the mixture basified by

addition of concentrated ammonia solution. Chloroform (50 mL) was added and the




- the organic phase in vacua and the residue purified by
flash chromat ography (netbanollchloroform 1/9) to

V0 2005I06IBRVEDI ATE 5. 1. 11 (0.15 g, 61% as a vp@q-ggt]ggommmgw
oil. "H NWR (500 MHz, CDC13): 6 1.16 (br s, 6H),
(br s, 2H), 294(brs 5 1.11), 3.12 (br s, IH), 331
3.48 (2 br s, 400(br675 2H) , 415(br s, 1H)

NUE: O e T NN
RO e |

5 L I
ot i o TR 501 1 R

v1sﬁnu:k 0112 meu(mwamcwmwswﬁ@ss cbrz 2}1)42 94 (br s,
5 1Hhé-fﬁ’o(bé ScH’é]s éd 1n3-ﬁ8 L@ br §>f4}®, ﬂ@@r{b&yﬂﬂ)a‘&rilﬁébr S, 1H), 6-05 (br 5,

2 ¥HA6 B0 6 oo Bredy PR A o A v

cDdid! 649 fsgaﬁﬁg? Q7ap) 99 g@,ﬁ @%@75@\%@%%36@ 119D 898514 41,

hete to refl’ex Tor arter excédss

115.60,t120 0160 226:07,d 28 08¢ 1 2320, 1dB1H5e 114461, 50128, &THI56.H(e)
resi due redi ssol yed in di chl or omet hane (20 m.). The
LRESM&W%&W&H fled with saturated aqueous sodi um 20
10 bi carbonate to pH =10. Di chl oronet hane fracti on was
separated, washed with saturated aqueous sodi um

@ INTHRBEDRA TS 52 13: MY-DIETERAL avgH VDRI ¥l MOTHOXY-2126314-
TETRAIPYPREASO IN-1 81 i) APDENT omat ograpny ust ng
' o a

ST11Cca col d drchlio t hanol (95:5) as
solvent to give 120 ng (0.3389 mmol, 33% of :
MeDNTERVER] ATE 5. 1. 12 as |ight ye||OMISO|Id "H NWVR (500
QDC13): S 1.12 25 (br s, 3H), 1.23 (brs, 3H), 2,75
¥H93 (m 111), 3.04 (m 1H), 3.20 (m 1H),
s, 21-1), 3.54 (br s, 2H), 3.86 (s, 3H), 5.01
.28 (s, IM, 6.61 (s, 113), 7.26-7.32 (m
MR (125 MHz, CDC13): 5 13.14, 14.45, 29. 30,
377 17, WD 2005/ 061484 PCTI SE20041001939 . 62
36. 12, 61.23, 111.20, 114.19, 126.72, 126.92,
GBQll 136.49, 144.06, 145.92, 171.44. (+)
LRES| N5 m z 355 [ Mt

15 To a cooled mixture of 3~methc|)_)|](ytymnune hydrochloride (210 mg, 1.03 mmol) and
INTERMEDIATE 3.1.1 (180 mg, 0.87 mmol) was slowly added trifluoroacetic acid
(3.2 mL). The solution was heated to reflux for 20 br afterwhich excess

. trifluoroacetic acid was removed in vacuo and the residue redissolved in

dichloromethane (20 mL). The solution was basified with saturated aqueous sodium
20  bicarbonate to pH =10. Dichloromethane fraction was separated, washed with
saturated aqueous sodivm chloride (5 x 5 mL), dried over MgS0O, and concentrated.
The product was purified by flash chromatography using silica column and
dichloromethane/methanol (95:5) as solvent to give 120 mg (0.3389 mmol, 33%) of
INTERMEDIATE 5.1.12 as light yellow solid. "H NMR (500 MHz, CDCly): § 1.12
25  (brs, 3H), 1.23 (brs, 3H), 2.75 (m, 1H), 2.93 (m, 1H), 3.04 (m, 1H), 3.20 (m, 1H),
3.27 (brs, 2H), 3.54 (br s, 2H), 3.86 (s, 3H), 5.01 (s, 1H), 6.28 (5, 1H), 6.61 (5, 1H),
7.26-7.32 (m, 4H). *C NMR (125 MHz, CDCly): & 13.14, 14.45, 29.30, 39.50, 42.17,
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| NTERVEDI ATE 5.1.13: N -DI ETHYL-4-(5,6,7,8 5
TEFRAHYDR( 1, 3] DI OXOLOF 4, 5- A | SOOUI NOLI N- 5- YL) BENZAM DE
WO 2005/M51H8L 1. 00 g (4.96 nmol) PCT/SE2004/001939
3, 4- et hyl enedi oxyphenet hyl am ne hydrochl oride and 1. 20
g (1.2 eq, 5. 95 mml) I NTERVEDI ATE 3.1.1 were
d| ssol ved in 7 mL TFA and tH2 solution 10 was stirred

5551512, 6. 20na 1 P20 Heol 9,420 l%ﬁfl%%‘l%d@%@é?ﬁ@gf?m“rpﬁz
ey id T () FRE S A S S or aphy (40 . " Do heoH

30:1) yielded 330 ng (0.94 muol, 19% of a reddish
foam 1H NMR (500 MHz, CDO 3): S 1. 13, 1.25 (2 brs,
INBERMEIACHE 5. 56 N N-DETEBYRA-(46.M8-414), 3.28, 3.58
TECRAHYPRO[1. BDIOXOL0 1S® OLIN-F5YLBENZABIDE . 37
(Z m B5H). (+) LR z 417, 419 MrH] +. | NTERVEDI ATE
5.1.14: 4-(6, 7- DI METHOXY- 3- METHYL- 1, 2, 3A-
LAA\YDRO SOOUI NCLI N- 1- YL) - N. N- DI ETHYLBENZAM DE Mao
NHI 20 O NEt2 | NTERMEDI ATE 1.2.4 (517 ng, 2.64
wa¥Hdi ssolved in TFA (7 nL) at 0C and the

ngy, 280hmol) and refluxed for 17 h at 98 C The TFA
renmoved in vacuo and water (10 nlL) added.
Concentffat ed NHAOH was added until pH 11. DCM (2 x 30
g} 20051061484 PCT/ 8E2004/ 001939 63 used to
extr act aqueous phase. The organic | ayer was washed

A0SR el S ST in 0 .2

eqﬁﬁﬂ@ﬁi}:@ﬁ? CNTERMBOLAPRB. lohwite @ssodvadin A L GFRA hmﬂﬂe solutlon
93:7) aftorded |INTERVED ATE 5.1.14 as an oil
waggtigred updeqveilws 6 19H: Aftspeyaperatomsofithe yolatiles @e 1'8-‘1@)‘9 was

e Laiacﬁwah%w@wgmo%%zm%% Bl o

bnzié%ﬂd dﬁfﬂ_'i;lés; cit@éﬂa}itogﬁaﬁﬂ? ﬁ%%&éMﬁ%R}%ggZykl&H 330093

(0ODGIBYY, 1994) 3 @%eddizh BBm. ZQM\aR(saomlzmem § UB3,ARS5 (2
50,07, 56,03, 56.07 63.38 110,99 111 6% 126, 82
bre, 580)1D.68.1285, 8206, Ba2f) (¢m, 4H), 3.28, 3.58'(bs, 2H), 5,10 G5, 1H),6.29 (s,

{H), 7.30, 7.37 (2 m, SH). (+) LRESIMS m/z 417, 419[M+H]".

INTERMEDIATE 5.1.14: 4-(6.7-DIMETHOXY-3-METHYT.-1.2.3.4-
TETRAHYDROISQOOUINOLIN-1-YL)-N.N-DIETHYI BENZAMIDE

0™ 'NEt
INTERMEDIATE 1.2.4 (517 mg, 2.64 mmol) was dissolved in TFA (7 mL) at 0°C
and the resulting solution added to INTERMEDIATE 3.1.1 (575.5 mg, 2.80 mmol)
and refluxed for 17 h at 98 °C. The TFA was then removed in vacuo and water (10
mL) added. Concentrated NH4OH was added until pH 11. DCM (2 x 30 mL) was




136. 63, 146.10, 147.31, 147.88, 171.35; (+) LRESIMS nifz
383.24 [ MtH] +. 10 | NTERVEDI ATE 5. 1. 15:
WO 200BDbEFSIYL- 4- (6,7, 8,9 TETRAHYDRO 1 3 DI OXOLO #cPsE2d09ehi93e

U NOLIN-6-YL BENZAMDE /-0 0/ NH ON 22 15

| NTERVEDI ATE 1.2.2 (670 ng, 4.06 mmol) was dissolved in

TFA (7 nL) at 0 C and the 63sulting solution added to

t he al dehyde | NTERMEDI ATE 3.1.1 (842 ng, 4.1 1)
usedatmlextta&t ﬂ»eeaduemxs phaseh The og@ne. amewﬂlsmas\hgé M@hﬂt@c@lmw

LY e SAlveRt hortd Mithee 3{ckine agon roet, At 56 i repigud ™S
oA e ORI AT o

INTERMEDIATE N, lﬂ%§'aﬂléﬁ MF@QW@R;@IME%EQ&HZ CDC13) 8
chr omat ogr aphy on col umm t CAc: Me

5 1. Oz*aﬂfrl(s(;jﬁlHD NTERHYEBR) m'ﬁl 1B, (&, 349), QSSQE(mnSdiH) |3rﬂ0({uar1ﬁ-l)g&ﬂ9\(brs
111 NVR (5 VHz , 13) : 1.1 \ 1),
261, 5345 21D, By, SROGh 77 L5, THALS02 65 0B0(008 1), 658l
72430 G Y07 SENME 05 Vg2 oDE 5 399, £4:34,22%3 328, 39.54,
43, ‘%85 47 56: %569@‘;5 6% 3%25 10. §@ 1(1'1%3 126 %2 128%'\'&@ 922@0\4‘?

13653, 146 III}QIL4'7951 14@88,6]771 SIStEQ-}-)LBRESMSGﬁ/z 38354{BI+H]Z6 81
130 63, 138.04, 138 23, 145.33, 147.01, 171.03; (+)
. [ M

, + V& 070 061484
XY SHh 00 80 G4 CHL K 5.1.16; NN-DI ETHYL-

TEMWMWLQ@MMYUBENZME

SOO JI NOLI N-1- YL) BENZAM DE W MeO MeO I NH 2E2 5

| NTERVEDI ATE 1.2.3 (828 ng, 3.92 mmi) was dissolved in

A (7 mL) at 0 C and the resulting solution added to
A _atdehyde | NTERVEDI ATE 3.1.1 (804 A ny,

10

07 “NEt

15 = INTERMEDIATE 1.2.2 (670 mg, 4.06 mmol) wds dissolved in TFA (7 mL) at 0 °C

and the resulting solution added 1o the aldehyde INTERMEDIATE 3.1.1 (842 mg,
. 4.10 mmol) and refluxed for 15 h at 98 °C. The TFA was removed in vacuo and water

(10 mL) added. Concentrated NH,OH was added until pH 11. EtOAe (2 x 30 mL)
was used to extract the aqueous phase. The organic layer was washed with brine (2 x

20 10 mL) and concentrated to dryness in vacuo. The residue was purified by flash
chromatography on 8i0; column (EtOAc:MeOH 95:5) to afford INTERMEDIATE
5.1.15 as an oil in quantitative yield. 'H NMR (500 MHz, CDCl;): 6 1.11 (br s, 3H),
1.22 (br s, 3H), 1.91 (5, 3H), 3.00 (m, 1H), 3.18-3.24 (m, 4H), 3.39 (m, 1H), 3.51 (br
s, 2H), 5.51 (s, 1H), 6.01 (br s, 2H), 6.27 (d, J 7.5 Hz, 1H), 6.63 (d, J 8.5 Hz, 1H),

25 7.29-7.39 (m, 4H); *C NMR (125 MHz, CDCl;): 8 12.93, 14.29, 19.80, 39.69, 39.97,
43,66, 59.74, 101.95, 107.67, 115.12, 121.66, 125.13, 126.81, 130.63, 138.04, 138.23,
145.33, 147.01, 171.03; (+) LRESIMS m/z 353.18 [M+H]".
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3.92 nmmol ) and refluxed for 15 hat 98 C. The TFA was
renoved in vacua and water (10 nL) added.
worrnosnsued edNHAOH was added until pH 11. Et OAc é‘?fsfzo%gmmgsg
m.) was used to extract the agqueous phase. The
| ayer was washed with brine (2 x 10 10 nL) and
concentrated to dryness in gd4acuo. The resi due was
purified by flash chromatography on Si 02 col um
INTERMEDIABEHS. 036.5Y. M-DIETHYT A4 NEEFRVEMETHOXY11.26.49s an
TETRAHYDROIBOQUANOY ENYI-BT JRENAAWEDES00 MHz, CDC13): b
1.11 (br s, 31-1), 1.25 (br s, 3H,1.99 (s, 311),
2.98-3.14 (m 213), 3.20-3.25 (m 3H), 3.35 (m 1H),
3.5éMem 2H), 3.64 (s, 3H), 3.88 (s, 313), 3.93 (s,
Me@l4), 5.53 (s, IH), 6.06 (s, 1H), 7.35-7.38 15 (m 4H);
3 N 25 MHz, CDC13): 8 13.01, 14.40, 22.75, 39.69,
39 } 4799, 56.31, 59.16, 60.83, 61.07,

142.13,K151. 11, 152.94, 171.35; (+) LRESIMS nz/z 399. 19
ERVEDI ATE 6. 1. 1:
NN- DI BREML- 446- NET140XY- 2-1 (4 20 MIROPHENYL S

EetS d ~0 0 NEt2 WO 20051061484
PCT/ SE2004) D01939 65 2. 17 g (6.39 mmol ) | NTERVEDI ATE
INTERMEDIATEL B3 (R2R @, B.92qnm61)08R dissolved if TFAL (TyhByatris’C

ol UG5 B SR 2
3.97] Férﬁdriignc}"@ﬁu%d ﬁ)}f"ig{:hag 9?22:2 Th TFAM relddtBR i Abath o8E Grater

Ion mXture was poured onto

(10 enlUsdtided] Cencanirated BFL ORL waeladdedunBOMI TThBi0A52 R8d mL) K
organi ¢ phases were washed with 1 M hydrochl or| C aci d :

wasTusii foexitaet Hipaqusousehess. The organigleper, wamvashed ath tmingi B

10 5 e FEGRRH RSy i R vialhy i A TR afE

chrc?:gaﬂ:éragg?r Qﬁ S04 8B TEROAC8E2GH 95-5) 16 hﬁaltd XERRVIEDRATE

ated. The spectra i1ndicaté the presence of two

5.1.16ta8aR0i mﬁumnmrvetymadn‘a{ Nm 1800 SIH) CﬂI(SI@);J iShien, (br SN,
rs,

125(2&33, 3, 12&9_[68, 312[;; 23981&1@@ 3111},)3 2’3}325 (bR, 28§ (mgllgps 54
(m, 2, %4’( 30, 288 (258, 254 (s, 3555 55 1, 1) 6. 66 8214573838
(m, 4H); “*C NMR (125 MHz, CDCL): 5 13.01, 14.40, 22.75, 39.69, 39.88, 43.59,
5631, 59.16, 60.83, 61.07, 106.84, 119.72, 126.28, 127.05, 130.57, 137.64, 138.50,
142,13, 151.11, 152.94, 171.35; (+) LRESIMS m/z 399.19 [M+H]".

INTERMEDIATE 6.1.1;: N.N-DIETHYL-4-{6-METHOXY-2-[(4-
NITROPHENYL)SULFONYT )-1,2.3.4-TETRAHYDROISOQUINOLIN-1-
YL}BENZAMIDE

MeO. " _NOg
COLT
Is‘i
)

0% “NE
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6.51 (d, J 2.0 Hz, 1H), 6.73 (dd, J 2.0, 9.0 Hz, 113),
6.92 (d, 3 9.0 Hz, 1H), 7.28 (m 411), 7.88 (d, J 9.0

[ MF1] +. 15 | NTERVEDI ATE 6. 2. 1
NN- DI ETHYL- 4- 16- HYDROXY- 2-f (4-
Ni TROPHENYL) SULFONYLI -1, 2, 85 .
4- TETRAB' YDRO SOOUI NOLI N-1- YL BENZAM DE HO
2.17g (6. 30 ANINTRRMEDRTA TE 5 hdorod 2. 65raRvEr) o . @Olﬂlmomas

wiethREI T st AP OOPCHLEPOlE to 8 G Al ioo L5k,
7.64?%&1‘39 ndsy1 &1{1&&}3@2 vve 4. The R0 3006146 QRWNSS rocﬂg

on” was to warmto roomtenperature an

tempyestusd and eigrelidor B8Rt Tigy re@ion mix e G5 Poited@ith Sfshgd ice
I ndi cat ed nai nl %ht he gresence of starting material. The

and exEratebWithiDEMr el etgapis plsesrwere washedwahHM

bydgosB(ort gt 1T o B e GRAE bbb o Y EB B i ing W8

evapdraiR Ew@& ﬂﬁr&uﬁé %Er oraet (RichPasPubifiedty fldsh thitnsat¥@aphy

pour e onto crus I ce and extracted with DCM tw Ce.
(90 ghBCM)'rrimﬂnmdl Tt g arlideg (B9emmalptdds WalshigghtwellbowSasmmatsed
Eﬁ us sodi um b| rbonate sol ution, ter and brine,
isolate Wﬁ?%mﬁ’ﬁa’f B pEsERGER tVA éOtﬁE@ the IPRIFT @R 15

descﬁs@ﬁ%@%%}%ﬁ'ﬁ%ﬁfq“ﬁ% 4264 (. 28D,

3. 12f IH), 928Tbrs) 295, 389 {rﬁ,th) ¥4l (W, SHRD. 7RG, 3HY L EE; 1H),

Sp ectra |nd|ca te resence of two rotaners o

6. Slv\(ni, £B.0 Hincl Hapds (0hd 2.8, b, 156,92 (@R qEBAH), 798,

785 @20 Ha gt F 20 7ol 1 By I@%E%MMSWE?;

I1i), 5.32 (s, 5 111), 6.39 (d, 2. 6.42 (dd, 2.0,
9.0 Hz, IH), 6.73 (d, 9.0 Hz," 1H), 731(m4H) 7.86
IN’[(BRMEDQAHE 6, Zl NN—B)IE%’.EM&496Q-IHDRCEHY 2-{(4} LRESIMS m z

NFTROPHENYL | SULFONYLI - 1, 2, 3, 4- TETRAHYDRO S@JI NCLI N-6-Y
L 10 METHANESULFONATE Me'5,0 \ NO2

HO l : NO2
N S

ohe
O” "NEty

2.05 g (3.91 mmol) INTERMEDIATE 6.1.1 was dissolved in 100 mL DCM and
cooled to -78 C. At this temperature, a solution of 0.57 mL (5.87 mmol, 1.5 eq) boroq
tribromide in 20 mL DCM was added dropwise. The solution was allowed to warm to
room temperature and was stirred for another 60 min. TLC (DCM/MeOH 30:1)
indicated mainly the presence of starting material. The reaction mixture was cooled to
-78 C and another 1.14 mL (2 eq, neat) boron tribromtde was added. The reaction
mixture was allowed to warm to room temperature and stirred for 60 min. The
mixture was poured onto crushed ice and extracted with DCM twice. The combined
organic layers were washed with saturated aqueous sodium bicarbonate solution,

water, and brine. After drying and evaporating the residue was purified by flash
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O~011 N CPO O N Et2 150 ng (0.294 mmol)
| NTERMEDI ATE 6. 2.1 and153 ul (3 eq, 0.87 mmol) Hilnig's
wiessanss di ssolved in 5 L di chl or onet hane.
solution was cooled to O "C and 45 15 ul (2 eF@TJSE%ogmoww
nunol ) net hanesuffonyl chloride was added. The reacti-on
was allowed to vvarmto roonSEterrperature and stlrred for
3 h after which T 6 100: 1) indicat
chremmafperply @aﬁbﬂMﬂQ}éﬁ 35 9¢ Bb 155E9ag 3. %mmleﬁwt ) 0@ lighted

yellb o AR panl e it ERER i eni i e ehof Viich
the R R wb o TV (OB E p00 My B B Ly (5

3HRD 48, RHOAIZY (bW DD 3 Ba{ndi R C3.6Y 8179 (k)¢ ,532 ,
I-I)Qre gr atlﬂgn of (t;INFE VEDI XTE Iélg4 (l?tghrerIIEI-IRyNEDI &TE D ®

1H)16{3& (dchd mmmm@,\mﬂzu]mmmn 9.0 Hz, 4H), 7. 31 (m 4H),

7801 5 Hea Bl ades 260 GOBRESRI A S0 ML O

PCT/ SE2004/ 001939 67 Me Me'N-510~ NOz OO 1 i N, \
~Sb O NEtz 150 ng (0.29 nmol) | NTERMEDI ATE 6.2.1 and
INTERMEDIATES3. 10 1 §4-[DIB TH YL AMDNOYC ARBONEL PHEN YD 2efi4-

NITHO M’)SUEW -1h8 S9HR AYWROBOHOEINOPNG-6Crpnd
ME EP1 FONAPE DS midl) di net hyl sul T anoyl chloride was

ction was allowed to 5 warmto room
tenperature and stirred for 18 h. DCM and water were

meddged and after phagg,separation the organic |ayer was
\;)‘?Qh W't hyl M ! ochl ori c acid, sat. sodium
MiRankgplt eNsO gn, water and brine, dried, and
Frﬁash chr omat ography (DCMto DCM MeCH
rQS| due yielded 116 ng (0.19 mmol, 66%
ct, which contained traces of the st arting
] whi ch

evapor at ed;
30:1) of iR
of the p
mat eri al

150 mg (0.294 mmol) INTERMEDIATE 6.2.1 and153 ul (3 eq, 0.87 mmol) Hiinig’s
base were dissolved in 5 mL dichloromethane. The solution was cooled to 0 "C and 45
ul (2 eq, 0.60 mmol) methanesulfonyl chloride was added. The reaction was allowed
to warm to room temperature and stirred for 3 h after which TLC (DCM/MeOH
100:1) indicated complete consumption of the starting material. Crushed ice and more
DCM were added. After separation of the layers the organic phase was washed with
water and brine, dried, and evaporated. Flash chromatography (DCM to DCM/MeOH
100:1) gave 152 mg (0.25% mmol, 88 %) of the product, which was directly used for
the preparation of INTERMEDIATE 6.4.1.

" INTERMEDIATE 6.3.2: 1-{4-[(DIETHYLAMINO)YCARBONYT.]JPHENYT }-2-[(4-

NITROPHENYL)SULFONYL]-1,2.3.4-TETRAHYDROISOQUINOLIN-6-YL,
DIMETHYLSULFAMATE
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10 was directly used for the preparation of
| NTERVEDI ATE 6. 4.2. | NTERVEDI ATE 6.4.1: 1- 4-

WOEBs6NMMNQ CARBONYL PHENYL - 1 2 3 4- TETRAMY
U'NOLI N- 6- YL METHANESULFONATE MNS, \ O O N TSR 2pgai00193

NEt 2 152 nmg (0.259 mol, 88 % JNLERMEDI ATE 6. 3.1 was
di ssolved in 10 nL DMF an@743 ng (4 eq, 1.04 nmol)
| ithium hydroxide and 44 ng (1.5 eq, 0.389 mml)
I\{hercapt oacetic acid as its sodiumsalt were added. The
M XIO emas~stirregd amNasoom tenperature for 18 b. TLC
Me'\ﬁica t hel pré e of starting material next to the
gANge spot that stained iodine
s}%\;’he same anount of reagents was added
and the mxtwe s stirred for another 3 h. TLC and M5
bot h indi d presence of starting material. Another
3 eq of bof¥y of the reagents were added and the
reaction wag stirred for another 18 h. TLC could still
det ect th® siNEi ng WD 20051061484 PCTI SE20041001939
68 material and anot her 5 eci of the nercaptoacetic acjd
150wmegs (OaRimano NN EERMEDIATH6.31! ansbihn3 wddpe b (maoliines
the vpl atil.es e reppved.i T, [eS}
besc s esp e B AR oI s B lfol as PR RO DR B w 2
eq, 98NS dXheRYIsifhRyArchloMletvasaiiaed PHelrbactioB e allowed to
and brine, dried, and evaporated. Flash chronatogra 2%
warfiDGvbdmaeiubeatire apdst@sedifey 1§ beDEM agd watgr w.rqaldegﬁ@g atter
529% of. a clear gyum' HNMR 1 0 . 8.1.12
phageeparapg the,Gigan fier Vel psied Wb | M Byatfiitbrio fel i
: : H) ana - , , 5.10
sodt il bigghbbgteSoniih; watgr & i, diéd, and evibob M TR - o5,

D O D A e oy o .19
gl 16443 ks s R SRmieR A EER N The Sipriingnaterial and which
o TR SR, MR b MR BB EAITE 1 54 0 0

INTERMEDIATE 6.4.1: 1-{4-[(DIETHYLAMINO)CARBONYI]PHENYL}-
1.2.3.4-TETRAHYDROISOQUINOLIN-6-YE METHANESULFONATE

[/R
o0 NH

O 'NEt;
152 mg (0.259 mmol, 88 %) INTERMEDIATE 6.3.1 was dissolved in 10 mL, DMF
and 43 mg (4 eq, 1.04 mmol) lithium hydroxide and 44 mg (1.5 eq, 0.389 mmol)
mercaptoacetic acid as its sodium salt were added. The mixture was stirred at room
temperature for 18 h. TLC indicated the presence of starting material next to the
formation of a new spot that stained iodine (DCM/MeOH 30:1). The same amount of
reagents was added and the mixture was stirred for another 3 h. TLC and MS both

indicated presence of starting material. Another 3 eq of both of the reagents were
added and the reaction was stirred for another 18 b. TLC could still detect the starting
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116 mg (0.19 mmol ) | NTERMEDI ATE 6. 3.2 was dissolved in
10 L DVF and 32 15 ng (4 eq, 0.76 mmol) [ithium
wythoouéidsy and 33 ng (1.5 eq, 0.29 nmol) nerca [
acid, sodiumsalt were added. The m xture was 2{3”%%@4!801939
at room tenperature for 18 h. TLC indicated the
presence of starting matergal next to the formation of
a new spot that stained iodine (DCM MeOH 30:1). The
cﬁ@& of tBAHRFlaptoNBsti P thagREicdh & fiet sirting atwrom
mateﬁ?{&rhr Fifhﬁriigé;qot her 3 h§ TLC and M5 both 20 indicated
tempefabge 63 bfths velatilen weomtenvall in YomiphThe Bsilye srasieien uprin
t he reagents was added and t he reactlon was St i ”%ﬁthh

watef and @mm twige With AeinERe SomBingd OFEREIC EsTE XiTORRERS

wategfiﬁ@ﬁ@ &"?degn § r‘{noﬂ/% hdn@%ﬁ%rtdﬁﬁﬁﬁ% resi gfl—P

50-1.“@@%5?132@[&1&%1 4 g B3b.954 ﬁﬁ:ﬁolezz%%f@elewgmﬁ WNMR @DCL;,

Ic layers were washed wth water (3x

500 B8PS i1, (beld, IS?? nmaﬂ@ m)amea(ngama 38 hm, 1H),3.14 (s, 3

chr omat ogr aph

3.27(fn, O5B, 3. &&usbl;s, mmﬁ (Sal}é]a éa7r17 (tgghg 5@%@3@%&9 ng éé@ﬁ 0

vz, S5 04 gy o037 oo 0. ST RSP py A0

21-1), 5.11 (s, WO 2005/061484 PCT/ SE20041 001939 69
111, 6.76 (d, 390Hz 111) . J2.0 9.0 Hz,
R 4.291 444 ' i) )

1 2 ThZIFERARNDR OISO mMEUDMT}MLSULFAMATE
‘“‘T_ET'FDXVTW—_@_TI—DXY- 123405

TETRAHYDRCISOOUINOLIN—l YL) - N. N- DI ETHYLBENZAM DE  MeO
r 4 ONEt2 To a solution of trlphenylphosphlne .
0. 12 nmol , 29.3 ng). i n anhydrous

M€H|§%o it hape (O 3 n) at 0 C was added
dDiI ©opkopyi.azmdi car boxyl ate (DI AD, 10 2eq, 0.112 mol,
22.6 mL, 22}fuL). After stirring at O Cfor 5 mn a
hanol (2eq, 0.112 mvol, 5.1 ng, 6.5 ul)
ANTE 5.1.12 (1 eq, 0.056 mmol, 20 ng) in
anhydr ous t&kehl oronet hane (1 nL) was added. The
reaction mxture was allowed to stir at RT for 6 h
t hen et hamt ''MBLer was added and extracted

116 mg (0.19 mmol) INTERMEDIATE 6.3.2 was dissolved in 10 mL DMF and 32
mg (4 eq, 0.76 mmol) lithium hydroxide and 33 mg (1.5 eq, 0.29 mmol)

mercaptoacetic acid, sodium salt were added. The mixture was stirred at room

temperature for 18 h. TLC indicated the presence of starting material next to the
formation of a new spot that stained iodine (DCM/MeOH 30:1). The same amount of
reagents was added and the mixture was stirred for another 3 h. TLC and MS both
indicated presence of starting material. Another 3 eq of both of the reagents was
added and the reaction was stirred for another 18 h. Another 5 eq of the
mercaptoacetic acid was added. After stirring at room temperature for 3 h the volatiles
were removed in vacuo. The residue was taken up in water and extracted twice yvith
DCM. The combined organic layers were washed with water (3x) and brine, dried and
evaporated. Flash chromatography (DCM/MeOH 50:1 to 85:15) yielded 24 mg (0.056
mmol, 29%) of a clear gum. "HNMR (CDCls, 500 MHz): & 1.13 (brs, 3H), 1.25 (brs,
3H), 2.88 (m, 1H), 2.99 (s, 6H), 3.26 (m, 2H), 3.28 (m, 3H), 3.59 (brs, 2H), 5.1 (s,
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to Et OAc, dried over MgSO4 and concentrated to dryness.
The product was purified 15 by flash chronmat ography,
wWasl00g063id4l ca col uim and DCM MeOH (100:5) to g|y@r,§,§20qy001939
(0.034 nmmol, 61% of |NTERVEDI ATE 7.1.1 as oil. "H N
(500 MHz, CDCIS) S 1.15 (br s, 3H), 1.28 (br s, 31),

35 (t J7 Hz, 311) 1.4569m 111, 2.85-3.15-3.28 (m

3.30 (br %:355 (br s, 2H), 3.90 (s, 372
11'1)3656(@&9@%21{)2@:37( EG%QOHMI)H) 74148, S(QHZﬂ-H) 46m,

‘unséﬁﬁgﬁ%%ﬂﬁﬁg g%%ﬂﬁgqgo 3%5N¥§ (13503+E42ng|343 10,

56.05, 60.10, 64.50, 112.30, 113.00, 127.50, 129.50,
130. 00, 137.80, 143.90, 147.00, 149.00, 171.10. (+)

INTIERESEMEATEZ/. B3 34-({-BTNOXYXIERMETHOREY -1,213.4-

TR AR ol 2eviiDE 3
w&ygﬂ“@?@wﬁh AW}EE'N"V%ITZOU%/ 061484

PCTI SE2004/ 001939 70 MO O MI / NH e"Me / O NEt2 To
Me@ sal ution of triphenyl phosphine (133 ng, 0.5085 mmol)
' ydnous dichloronmethane (1 nL) at 0 C was added d
3RyINkz odi car boxyl ate (102 ng, 0.1nL, 0.584 nmol).

|soprol (39 uL, 5 30.6 ng, 0.5102 mol ) and

ATE 5.1.12 (70 ng, 0.1977 mmol) in anhydrous
di chl o®efret hane (1 nmlL) was added. The reaction m xture
was al Lobwed to stirr at RT for 6hr then water was
addedOoaniNextracted to Et OAc, dried over MgpSO4 and
concentrated to dryness. The gr oduct was purified by

To 3 sojuton: ok EpherphgsRine (2e5, Ad 14immely 283 rg%manbym MeOH

dicigieRlank 108 nE) D TP pdep Ftrony i Richoase (RIAD,

2eq(@3@l§)nr§311221@ )] r22S|.1L)( %tﬁesr sﬁnih% £t @, °ch6§ B'%mn%@alutfbn?e;f )
ethmgazeg;@ 122mmdl, 52.18g, 205 () mﬂNrERMEmMEss 1amx1eq; 056

mné»ﬁ ,201415), m@.ﬂéﬁtp&, alfhb%?gre@tgwe(@ m&)rbva;%ddzé 2@3 rqathst
mixif g o fo S PRT o0 nifen é%%%ﬂ&@%.‘%@dﬁé@éﬂm“m

to EtOAc, dried over MgSO, and concentrated to dryness. The product was purified
by flash chromatography, using silica column and DCM/MeOH (100:5) to give 13 mg
(0.034 mmol, 61%) of INTERMEDIATE 7.1.1 as oil. 'H NMR (500 MHz, CDCls) 6
1.15 (br s, 3H), 1.28 (br s, 3H), 1.35 (t, J 7 Hz, 3H), 1.45 (m, 1H), 2.85-3.15-3.28 (m,
4H), 3.30 (br s, 2H), 3.55 (br s, 2H), 3.90.(s, 3H), 3.95 (g, J/ 7 Hz, 2H),.5.20 (s, 1H),
6.25 (s, 1H), 6.68 (s, 1H), 7.35 (s, 4H). "C NMR (125 MHz, CDCl3) 5 12.35, 13.40,
15.50, 28.10, 40.00, 42.05, 43.10, 56.05, 60.10, 64.50, 112.30, 113.00, 127.50,

129.50, 130.00, 137.80, 143.90, 147.00, 149.00, 171.10. (+) LRESIMS m/z 383
(M+H)",

INTERMEDIATE 7.1.2: N.N-DIETHYT,-4-(7-ISOPROPOXY-6-METHOXY-
1234-TETRAHYDROISOOUINOLIN-1-YI)BENZAMIDE
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15 39.51, 42.16, 43.48,56.18,61.25,71.72, 112.48,
116. 34, 126.69, 128.41, 129.24, 136.62, 145. 50,
| NTERVEDI ATE 7. 1.3: N. N-DI ETHYL-44
6- METHOXY- 7- ( 2- MORPHOLI N- 4-
YLETHOXY) - 1, 2, 3. 4- TETRAHYDR@ SOCUI NOLI N- 1- YLI BENZAM DE
20 O MO ~,N,,,,,Oi NH O NEt2 To a solution of
R ohosphine (133 ng, 0.5085 mmol) in anhydrous

di d onmelt hane (1 nL) at 0 C was added
- Hzodi car boxyl ate (100 ng, 100uL, 0.5084
. After stirring at 0 Cfor 5 min a solution of N
Me 05£061484 PCTI SE2004/ 001939 71 nor phol i noet hanol
(0. 071 76 nmg, 0.580 mmol) and | NTERMEDI ATE 5.1.12

(70 nog,Y0.1977 mmol ) in anhydrous dichl oronethane (1
added. The reaction mxture was allowed to
stirr @7 ME%or 20hr then water was added and extract ed

To & Rg/HER OF ien BRI pIHE oo ByeD 1 4fydhdls
mc]‘{ig%gﬁ%% aniy) atl{FqC‘f‘ﬁf@ bddeﬁ%@%ﬂgpﬂa%@cﬁg&ﬁ%% 02 mg,

to give
01m&aw&aws MI‘ﬂlrﬁﬂ hi@;f‘(fl fored hmvaeolhtloﬂ bff i‘dbfto(ﬁlﬂtﬂ (39 uL,

30.8 1o 4103 m@oprlﬁn%%@m Ate 538 brS,Lg 1 mialrin' o

anhéﬁ%)}‘ %ﬁﬁﬁﬁ ’%%eté%‘eﬁ%@%a%%f@& é&fgé{@ﬁnniﬁ?ﬁné%ggﬁwwed to

surﬂéﬂ)RT forkdhr thedbwhiter widddded 23€chbvirtéd RPEID#c, dtied GRETAESO,
13.11, 14.47, 28.72. 39.57, 41.62, 43.55, 54.24, 56, 18,
andsconzantrased BadrysessoFhe prqdupt wag purdfied uy Bashchramefogmephy,

ke SePe RO (iRl Gk e o

R R R 1T DA ) o o
3H), 1.18 (d, J 7 Hz, 3H), 1.23 (d, J 7 Hz, 3H), 2.25 (br 5, 3H), 2.4 (br s, 1H), 2.77-
2.91 (m, 2H), 3.12-3.20 (m, 2H), 3.23 (br 5, 2H), 3.58 (br s, 2H),3.85 (s, 3H), 3.85 s,
3H), 4.25 (q, J 7 Hz, 1H), 5.06 (s, 1H), 6.26 (s, 1H), 6.26 (s, 1H), 6.64 (s, 1H), 7.28-
7.34 (m, 4H). C NMR (125 MHz, CDCl;) 5 13.14, 14.41, 22.06, 22.15, 29.32,
39.51, 42.16, 43.48, 56.18, 61.25, 71.72, 112.48, 116.34, 126.69, 128.41, 129.24,
136.62, 145.50, 145.84, 149.63, 171.40. (+) LRESIMS m/z 397 (M+H)".

INTERMEDIATE 7.1.3: NN-DIETHYL~4-[6-METHOXY-7-(2-MORPHOLIN-4-
YLETHOXY)-1.2.34-TETRAHYDROISOQUINOLIN-1-YLIBENZAMIDE

'\,N\/Mj: O NH

<

O“ 'NEt
To a solution of triphenylphosphine (133 mg, 0.5085 mmol) in anhydrous
dichloromethane (1 mL) at 0 °C was added diisopropylazodicarboxylate (100 mg,
100ul, 0.5084 mmol). After stirring at 0 °C for 5 min a solntion of N-
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Mee O NEt2 To a solution of | NTERMEDI ATE 5.1.12 (70.8

, 0.2 mmol ), triphenyl phosphine (62.8 ng, 0.24 mmol,

WO 2205ef484noepent yl al cohol (21.12 ng, 0.24 mMmuoPCT/SERE4)01939
in 20 anhydrous toluene (0.14 nlL) was added .
di i sopropyl di azodi car boxyl ate (DI AD, 48 ng, 0.24 mol,
1 2eq). The reaction m xt ur’d vvas seal ed for m crowave

morghefiisgahs). T Hou Tk Eanporrime) so4 N TRRMEBELTE S B 10

f
s R e it o
mixhire &fak alicwéd 1018 £ 10D 66 20hPthen WX W5 &didd mad exieaotet] 5
(0.0706 nrnol) of I NTERVEDI ATE 5.1.12."' HNMR (500

EtOrxTé&gdz dﬁezmmgs& endeonceniraied jo dryngss( Gheprodig) was puafigdby
311) 11 2.7 4 .1
ﬂasﬁ cbgmea(t@grgp];y, ugmgg )ﬁol _ 0]512(1%)( {9:%111%%% s

.11 @gﬂ@% s%%@bofq%g@{éﬂ%?igg i%ﬁ%ﬁt’ye?%%ig b‘;gN}\w(soo
VISEREE 13 8 Y A 14, T, 501

3.2 BﬁIﬁHEZCBIIL(]:@@;IﬂSB 3. SDIbQQ, 30D, 3.‘59 (!.1155, 43D, 386 (8, 8FD33.91 (m,

260) 35145, 08,1965 1O 6.664b, 1D, 728786 (1, 40) waC NIIR @5 ML,
o3 583 111 1449028 §1)3057ER0 N5, 49753, 5428 W] 47,78, 60.83, 67.09,

112431F11§ QYCLIERI L OHY) 18 M TRONY- 14258 ,146.82, 148.96, 171.25. .(+)
HYDRO SOAUI NC]_ N-i- YL1- N, N- DI ETHYI JBENZAM DE MeO

LREBMS)HMEﬂﬁSTM‘Iﬁ)SOI ution of | NTERVEDI ATE 5.1.12 (70.8
~ng, 0.2 minol), triphenyl phosphine 10 (62.8 ng, O. 24

RMEDTATE L e, Y SRty 3.6l
1254 TR TRARY BROISQOUNOLIN- oL
1.2eq). The reaction mxture was seal ed for mcrowave
reactl on. Mcrowave was set to 100C for O.5hr. After

QL to roomtenperature, the reaction vessel
was fr om ni crowave and evaporating solvent to

meChr matogrphy to afford 38 ng (0.093 mol, 71% of

To a solution of INTERMEDIATE 5.1.12 (70.8 mg, 0.2 mmol), triphenylphosphine
(62.8 mg, 0.24 mmol, 1.2 eq), noepentyl alcohol (21.12 mg, 0.24 mmol, 1.2eq) in
anhydrous toluene (0.14 mL) was added diisopropyldiazodicarboxylate (DIAD, 48
mg, 0.24 mmol, 1.2eq). The reaction mixture was sealed for microwave reaction.
Microwave was set to 100 °C for 0.5hr. After cooling down to room temperature, the
reaction vessel was removed from microwave and evaporating solvent to dryness.
Product was purified by flash chromatography to afford 41 mg (0.0966 mmol, 74%)
and recovered 25 mg (0.0706 mmol) of INTERMEDIATE 5.1.12. 'HNMR (500
MHz, CD;Cl,): 8 0.99 (s, 9H), 1.15 (br s, 3H), 1.23 (br s, 3H), 1.95 (m, 1H), 2.74 (m,
1H]), 2.88 (m, 1H), 3.03 (m, 1H), 3.19 (m, 1H), 3.29 (br s, 2H), 3.40 (d, J 10Hz, IH),
3.46 (d, J 10 Hz, 1H), 3.53 (br's, 2H), 3.86 (s, 3H), 5.06 (s, 1H), 6.20 (s, 1H), 6.70 (s,
1H), 7.30-7.34 (m, 4H). *C NMR (125 MHz, CD:CLy): 8 12.90, 14.20, 26.54 (3C),
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| NTERVEDI ATE 7.1.5 as colorless oil and recovered 25 ny
(0.0706 mmol ) of | NTERMEDI ATE 5. 1.12. ' HNWR (500 nHz,
1H, 1.75 (m 1H), 1.95 (in, 113), 2.03 (br m 2), g
(br s, 1H, 2.74 (m IH), 2.94 (m 1H), 3.06 (m 1H)
323(m1|—|) 3.24 (br s, 214, 3.53 (br s, 2H) 20
3.84 (s, 3H), 5.04 (s, 1li), 6.10 (s, 111), 67 (s,
29.50:132.13, 394§, b 93, 4541 56.52 SINNR 701525 1 M50, 1639361236 4%(2C)

12885, §20. oéizé)é;%3.;3?13%962@3%@71547 &0 19930 f100s. (51 Kksnvis

26. 41, 128. 63, 129. 08,
’"/z]d‘%g[%‘@sa 15, 145. 05, 146. 52, 148.18, 171.06. (+)

LRESI M5 mfz 409 [ M+H] + 25 | NTERVEDI ATE 8. 1. 1:
N. N- DI ETHYL- 4| 7- HYDROXY- 6- l\/ETllOXY- 2-

TEMHEWW@EOWILD&M% NFUIEHEZQMNIDAM{BE 73 I\/leo
T 5NIiOF3 O 0 NEt2 0.54 g (1.56 nmol ) | NTERVEDI ATE
5.1.12 was refluxed in 25 mL TFAA for 18 h. After

Me®QOldng~down to roomtenperature the solution was

: ated in vacuo and purified by flash

ratod¥hphy (DCM net hanol 100:1) to yield 0.67 g

pl, 5 969% of the desired product. "H NVR (500
C+3): d 1.17, 1.29 (2 brs, 611),

9] 3.42(3 in, 3H), 3.31, 3.59 (2 brs, 4H), 3.97
3.96 (m 111), 6.61, 6.69, 6.74 (3 s, 3H),
. L_4H) . | NTERMEDI ATE 8. 2. 1:

1-{4- DI"EEI"HYLAM NO CARBONYLI PHENYLI 6 10

To gty oA BRI R I A b o s 0 £ o). e tagaetdsbine,

(62"95hg, 0.24 mmol, 1.2 eq), cyclobutyl alcohol (21.6 mg, 0.30 mmol, 1.5eq) in
anhydrous toluene (0.14 mL) was added diisopropyldiazodicarboxylate (DIAD, 48

mg, 0.24 mmol, 1.2eq). The reaction mixture was sealed for microwave reaction.

Microwave was set to 100°C for 0.5hr. After cooling down to room temperature, the
reaction vessel was removed from microwave and evaporating solvent to dryness.
Product was purified by flash chromatography to afford 38 g (0.093 mmol, 71%) of
INTERMEDIATE 7.1.5 as colorless o1l and recovered 25 mg (0.0706 mmol) of
INTERMEDIATE 5.1.12. "HNMR (500 mHz, CD,Cly): § 1.13 (br s, 3H), 1.23 (br,
3H), 1.54 (m, 1H), 1.75 (m, 1H), 1.95 (m, 1H), 2.03 (br m, 2J, 2.29 (br s, 1H), 2.74
(m, 1H), 2.94 (m, 1H), 3.06 (m, 1H), 3.23 (m, 1H), 3.24 (br s, 2H), 3.53 (br 5, 2H),
3.84 (s, 3H), 5.04 (s, 1H), 6.10 (s, 1H), 6.67 (s, 1H), 7.39 (br s, 4H). ">C NMR (125
MHz, CD,CL): § 13.20, 14.22, 29.49, 30.62, 30.75, 39.90, 42.57, 4348, 55.98, 61.55,
72.11, 112,29, 113.49, 126.41, 128.63, 129.08, 130.25, 136.75, 145.05, 146.52,
148.18, 171.06. (+) LRESIMS m/z 409 [M+H]".

INTERMEDIATE 8.1.1: NN-DIETHYL-4-[7-HYDROXY-6-METHOXY-2-

(TRIFLUQRQACETYL)-1.2.3.4-TETRAHYDROISOQUINOLIN-1-
YLIBENZAMIDE
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To a solution of INTERVEDI ATE 8.1.1 (150 ng, 0.33 mol)
and triethylamne (71 15 ul, 0.50 mmol, 1.5 eq) in DCM
wWoR005d61484as added di met hyl sul fanmoyl chl oride (p8rMk2004/001939
0.47 mmol, 1.4 eq) at 0 C. The solution was stirred at
roomtenperature for 4 h. TLC (DCM nethanol 100: 1)
i ndi cated the presence of st3arting material. Another 10
q of both reagents was added and stirring continued
6tRer 18 h. DCM and water were added and the
c pphasg-was washed with brine, dried, and

63 Fl ash chromat ography yielded a white
, 0.33 mmol, quant.). 1H NUR (500 MHz,
t 1.05, 1.19 (2 brs, 611), 2.78 (s, 3H), 2.90
. 2.917 (m 1H), 101-3.15 (m 21-1), 3.21 (brs,
338 (m 1H), 3.70 (brs, 211), 3.88 (s, 311),
: 11), 6.80 (s, 1H), 7.00 (s, 1H), 7.27 (m
/ 061484 PCTI SE2004/ 001939 74 | NTERMEDI ATE

0. Sféﬂ_%g&ﬁ%olg m@@%&%ﬁ@%&/ ﬁc@c_) 5&4)74}25 Bil, TFAA for 18 h.

ddolity dGiwh E&Mﬁt@nﬂr%xd‘ih&s@uﬁomwas MeapordtedirFea2uo and
INTERI\/EDI ATE 8.2.1 (2 i ssolved in

purifiedbyftash @brqwa)togﬁﬂhy %@ﬁmf@ﬂnwp@aﬁ@ ) f&g@ &hl.49 mmol,

o6 R HipE Tk PRt gry iR [ N G (7 T B B
279305, Genuct, 43, 3399591 as) 4EDIT e BN ARYG (8 I 11!1)16 61

resi d |eId the desired product (1

669(6714)(3%, BH)H&bm(‘IHD MHz, CDC13): 1.09, 1 23 (2 brs
6H), 2.79, 2.85 (2 s, 6H), 3.00 (m 2H), 3.21 (m 4H),
3.52 (brs, 2H), 3.86 (s, 311), 5.15 (s, 1H), 6.68 (s,

INEERMEDIATE($2.1: 1H. [(BIERPAYTAMNOICARBONYOIrHEN¢62-6-
THOKY -2 (TRIFETC 1-3:2 3 4 TETRAHYDROISOQUINOLIN-7-

: 2. 3 4- TETRAHYDRO SOOUI NOLI N- 1| -
YLI BENZAM DE NO2 I\/E‘O

YL

Me0D
Ny
Me.._[l\l, N\n,C Fa
Me w @
O "NEt,

To a solution of INTERMEDIATE 8.1.1 (150 mg, 0.33 mmol) and triethylamine (71
ul, 0.50 mmol, 1.5 eq) in DCM (5 mL) was added dimethylsulfamoyl chloride (50 ul,
0.47 mmol, 1.4 eq) at 0 C. The solution was stirred at room temperature for 4 h. TLC
(DCM/methanol 100:1) indicated the presence of starting material, Another 10 eq of
both reagents was added and stirring continued for another 18 h. DCM and water
were added and the organic phase was washed with brine, dried, and evaporated.
Flash chromatography yielded a white foam (210 mg, 0.33 mmol, quant.). 'H NMR.
(500 MHz, CDCl5): d 1.05, 1.19 (2 brs, 6H), 2.78 (s, 3H), 2.90 (s, 3H), 2.91 (m, 1H),
3.01-3.15 (m, 2H), 3.21 (brs, 2H), 3.38 (m, 1H), 3.70 (brs, 2H), 3.88 (s, 3H), 6.73 (5,
1H), 6.80 (s, 1H), 7.00 (s, 1H), 7.27 (1, 4H).
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NTCF3 O NEt2 A solution of | NTERVED ATE 5.1.8 (11.09

g, 32.8 mmle) in trifluoroacetic 20 anhydride (100 nL)
weemoheatsd at reflux until all the am ne di SSO#(Y?@E2004/001939

(-4h). The reaction mxture was cooled to 0 C an

copper(ll) nitrate (3.72 g, 19.8 muol e) added |n one -

portion. The resulting reactd on m xture was allowed to

warmto room tenperature over 3 h after whi ch t he

INTERMEDIATE 8. 8dr baldeli ¢ e[

METBDX¥E %W—TEG?RQ‘QIWDR@S@ENMMD&WS&B due The

DMEWM%[@W extracted WO 2005/ 061484
PCTTSE20041001939 75 with dichl oronet hane (3 x 100 rrL)
and the conbi ned organic extracts were washed wth
wapeh. (100 ni), dried (MgSH) and filtered. The sol vent
was o 1 im vacuo and the residue purified by flash

Me\ch)’s'Q pliogelap MH(et hyl acet at e/ hexane, 40/60) to give

INKTERVEDT AT .1 (4.51 g, 29% as an off-white solid;
'M& NVR (500MHz, 5 CDC13): 5 1.13, 1.23 (2 br s, 611),
2.81 (dd 17.5 Hz, 1H), 3.05 (m 111), 3.26 (br s,
2H), 3.43 1H), 3.54 (br s, 2H), 3.92 (s, 3H), 4.00

(dd, J 5, 14 Hz, 1H), 6.83 (s, | H), 6.99 (d, J9 Hz,

1H) 7. 15 Ngt,9 Hz, 1H), 7.23 (d, J 8.5 H, 2H) 7.34

(d, J 8.5 Hz, 2H); (+) LRESIMS miz 480 [ M m},
INTERVEDERWES ATHZQ 0111@ 0.39 ol eragvdissolved in me ol {2 mlL) and

watp EI'& % 7?%%%@%&11%%%%% hfreaction was
i NG Ve Yo o RN st U ol EreQetBl o s Fiadh

 chromafobtiphyat ehe rmsidas yjetidaddee debﬁi@d @todumaeomag,@&mmol 70

o0y SRR (o0 Ml £l 2081 a8 (85, 5,475 agbcee B, 300 @,

2} 3 435r§§83ben 0 TR S D BB TR 8 B

1HR 0 2Bt (FELRESIMS n% 462 B+MiT ch the excess |
tri fI uoroacetl c anhydride was renoved in vacuo and ice

water (100 nlL) added to the residue. The aqueous phase
NPERMEDY A §4.1: N.V-DIETHYL4-[6-METHOXY-5-NITRO-2-
(TRIFLUOROQACETYL)-1.2,3 4-TETRAHYDROISOQUINOLIN-1-
YLIBENZAMIDE

O NEts

A solution of INTERMEDIATE 5.1.8 (11.09 g, 32.8 mmole) in trifluoroacetic
anhydride (100 mL) was heated at reflux until all the amine dissolved (~1h). The
reaction mixture was cooled to 0 °C and copper(Il) nitrate (3.72 g, 19.8 mmole) added
in one portion. The resulting reaction mixture was allowed to warm to room
temperature over 3 h after which the excess trifluorcacetic anhydride was removed in

vacuo and ice water (100 mL) added to the residue. The aqueous phase was extracted
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wi th di chl oronet hane (3 x 100 nL) and the conbi ned
organi c extracts were washed wth water (100 ni),
walr 20eslod1b44SO4) and filtered. The sol vent was reF@’l‘)@ﬁzduﬂmowsy
vacuo and the residue purified by flash chromatogra
(et hyl acetate/ hexane, 60/40) to give 25 INTERI\/EDI ATE
2 (4.61 g, 29% as an -V\hlte f oam 1H NVR (500

it e oo Ly o o i i e S s widica
witl P 00 it B rfel (M iy o AtRal e Sdtbint FafHgioged b hacuo

and 2k resiGub pufified byl S}(%"%’g??%ﬁ i}ﬂ&rﬂ&f&t&%bﬂm«e A250) to give

2005/ 061484 PCT/ 5E20041 I\ITER!\/EDI ATE, 9.2.'1-.
INTHRMOEDIAVE %11 [ 64 SEB:2R5%) Bs ah affovhitosdids H NMR (500 MHz

CDRELD 1A ooR 1A B, SR MHEIE AT £0 1A THD) 3,06 fmg 1Ly 325 (b,

2538 T, 10 PO 053, S ESP RIS 4 660 0l M L L

1Mh6avgd JaHZ €8, w15 @, JD Bz, 1H)e728381) 8’5 HE &ﬁg 133%@ J8.5

cooi ed to roomterrperaturg and wat er

Hz, i) p (Y bRESMIS 0n/2rdB80 aitdt]” &40d).t he mi xt ure fil tered
through a 10 Whatman IPS filter paper. The sol vent was
rermved fromthe organl c phase in vacuo and the

r9ibeﬂ’ POTETRAN. -6 NTRe ﬂt%NUIRQZ
. g jEMCDcl (0. 38
e - 13): 8
u , 6H) 2.61 (br s, 1H), 2.69 (dt, J .
4, 17 Hz, 1H, 2.92 (m 111), 3.05 (m 1H), 3.24 (m
3H), 3.52 (br s, 211), 3.82 (s, 3H), 5.06 (s, 1H, 6.75
(d, J 15 8.5 Hz, 1H), 6.79 (d, J 8.5 Hz, 1H), 7.28 (d,
Med. 8z, RH), 7.33 (d, J8 Hz, 2H); 13C NWR (125 Mz,

89CF3 110. 15, 126.52, 128.37, 128.88, 130. 55,
. 13&413, 141.05, 144.43, 149.07, 170.80; (+)
LRESI Mg £ 384 [M+H +. 20 | NTERMVEDI ATE 9. 2. 2:

| L-4-(6- METHOXY-7 NI TRO 1, 2. 3, 4-

A solution of INTERMEDIATE 5.1.8 (11.09 g, 32.8 mmole) in trifluoroacetic
anhydride (100 mL) was heated at reflux until all the amine dissolved (~1h). The
reaction mixture was cooled to 0 °C and copper(Il) nitrate (3.72 g, 19.8 mmole) added
in one portion. The resulting reaction mixture was allowed to warm to room
temperature over 3 h after which the excess trifluoroacetic anhydride was removed in
vacuo and ice water (100 mL} added to the residue. The aqueous phase was extracted
with dichloromethane (3 x 100 mL) and the combined organic extracts were washed
with water (100 mL), dried (MgSO,) and filtered. The solvent was removed in vacuo
and the residue purified by flash chromatography (ethyl acetate/hexane, 60/40) to give
INTERMEDIATE 9.1.2 (4.61 g, 29%) as an off-white foam. "H NMR (500 MHz,
CDCls): & 1.13, 1.24 (2 br s, 6H), 2.97 (dd, J 2, 17 Hz, 1H), 3.15 (m, 1H), 3.27 (brs,
2H), 3.47 (m, 1H), 3.54 (br 5, 2H), 3.99 (s, 4H), 6.84 (5, 1H), 6.94 (5, 1H), 7.22 (d, S 8
Hz, 2H), 7.34 (d, J 8 Hz, 2H), 7.64 (s, 1H); (+) LRESIMS m/z 480 [M+H]".
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To a solution of INTERMEDI ATE 9.1.2 (1.07 g, 2.2 mmol e)
wiozoomtdiaswol (30 nL), tetrahydrofuran (30 ni) pEgsitdioeho1930
(15 nlL) was added Ilithium hydroxi de nonohydrate

(.0.92 g, 22.0 mmol e) and the resulting reaction

m xture was stirred at rodptenperature for 18 h. The
vol atil es were renoved in vacuo, water (60 nL), 5

chlorof orm (50 nL) added and the mxture filtered
hrouhalPSfllt o o Vfd

acet at el chi oroforMnet hanol , 50/45/5) to give

| NTERVEDI ATE 9.2.2 (0.48 g, 56% as a yellow solid; 1H

NMRNCROO MHz, CDC13): S 1.08, 1.19 (2 br s, 6H), 2.32
Me®.br H, 2.83, 3.03, 3.22, 3.50 (m 8H), 3.89 10

5.02 (s, 1H), 6.83 (s, 11D, 7.23 (s, 1H),

NH8 Hz, 211), 7.31 (d, J 8 Hz, 211); 13C NMR
CDC13): S 12.68, 14.03, 29.91, 39.10, 43.151

2, 60.63, 113.52, 125.04, 126.55, 128.64,

6.67, 137.37, 142.91, 144.23, 151. 20,

+) LRESIMB nfz 384 [M+H 4 (100). 15

[ LDI EDI—NLW&NO)CARBO\IYLI PHENYL) - 7- HYDROXY- 6- I\/ETHOXY 3 4

S T G et Lo
o NPT o 3L T o S

at re200 forg) h.alike featticvmiktinge wasrdoetedytb raom mmnpetsmrmm)d withe

‘reaction m xture was stirred room t era urefor
(100 76L) and, chloreFormN (A AG Fela e sakhihe mBITR B PR ARIOWER Aot e
Whvﬁ'itrhzt.]n ‘flg@}fﬁtela gfptegt fhé Sot¥erit Wallrdraoved from the organic phase in vacuo
and the residue purified by flash chromatography (acetone/hexane, 4/6) to give
INTERMEDIATE 9.2.1 (0.38 g, 24%) as a yellow solid; "H NMR (500 MHz,
CDCls): 8 1.10, 1.22 {2 br 5, 6H), 2.61 (br s, 1H), 2.69 (dt, J 4, 17 Hz, 1H), 2.92 (m,
1H), 3.05 (m, 1H), 3.24 (m, 3H), 3.52 (br s, 2H), 3.82 (s, 3H), 5.06 (s, 1H), 6.75 (d, J
8.5 Hz, 1H), 6.79 (d, J 8.5 Hz, 1H), 7.28 (4, J 8Hz, 2H), 7.33 (4, J8 Hz, 2H); °C
NMR (125 MHz, CDCl3): § 12.74, 14.07, 24.48,39.17, 41.01, 43.17, 56.22, 60.89,
110.15, 126.52, 128.37, 128.88, 130.55, 130.88, 136.73, 141.05, 144.43, 149.07,
170.80; (+) LRESIMS m/z 384 [M+H]".

INTERMEDIATE 9.2 2: N.N-DIE 6-METHOXY-7-NITRO-1,2,3.4-
TETRAHYDROISOQUINOLIN-1-YT)BENZAMIDE

O
J

07 "NEt,

OzN
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The extracted ethyl acetate was washed with 0.1% HCl ,
brine and dried over MgSO4, 25 then was concentrated to
wib Y@soNEERVED ATE 10. (532 ng, 1.171 moi,
white solid. 1H NVR (500 MHz, CDC13) S 1. 16 (tﬁ’Cngﬁ%qii‘j"?°‘939
1.49 (s, 9H), 2.68 (m 2H), 2.91 (br in, 2H), 3.89 (s,
3H, 6.02 (br s, 1H, 6.59 4pr s, 1H, 6. 65 (s, 1H),
7.24- 7.28 (m 4H). 13C NWR (125 MHz, CDCI3) 8 13. 16,

To a4olp8ipn RBINEERBEEDHKATH 9.145(1.0W; m&t@ﬁéﬁi&%ethanol (30 L),
PCTIg%%OO 10019a9, 78 56.18, 57.00, 66.80, 80.37,

(39 mb) anbwatgn(1 51mE) was added laivmmglradde 136. 25,

m%féﬂéf% (¥ & rpaRelsd e HeriSuuind faifonpetvas tired o

o O TR B B R0

chlemorm (SONEL Y adﬂmdamd dhemixdnrecltekdMERMRIZATS ﬂ!ﬁerba%el( i

0. 251 mMmp anhydr ous 10 di cb] oronet hane (3 nl)
sol{iBk was RTeey PigARiE phasepidbR oSy BEARGDY fesh )

chrGRoBRRRT (obi %cee?ah@ Rt Ebnallol S04GT 1081105 4",
Nna&\mnmfm 2re@AY %wssmyag Wy‘éll%%oﬁ& i My ﬁﬁmg 50gMER!

24hr then filtered Through a celite 1ayer roduct” was

CDEyi 3 1.68, by91(2 bsh 6y 258 (lags, dphy2.83) 3903, 8.22NF ERVEDEH]B.89

(5, 30l Si Rl ol (B P D) T 3l Bt 3RO 1 G & Ak,
2%%@% e o ﬁbﬂ.ﬁﬁglggfiggl*br t@ps% éi‘,)ss 32,

60. 83 ,A83(shr 135.02H)6. 5’5 828. é% 13©H)4 1?5 @@ 1(331 37' h-hﬁ 91, 6141@ ( bf

(s
151M0z 15%:@&13’;) BRESIMSm/zssi@,Hm @12)0)28 76 38 00
39.50, 43.10, 56.00, 57.90, 80.10 (3C), 113.10, 116.95,
121.39, 122.55, 126.47 (2C), 20 127.85, 128.43, 129.70

mﬁﬁ@mﬂ%&i@?@lﬁ%ﬁm 4144.12, 150. 82,
[(DIPRryY AMINGICARBON *“: %% ™ 2o e TrOXY -3 4-
DIHYDROISOOUINOLINE-2(1H). CARBOXYLATE

To a solution of INTERMEDIATE 5.1.12 (420 mg, 1.186 mmol) in anhydrous
methanol (15 mL) was added di-tert-butyl dicarbonate (250 mg) and followed by
triethyl amine (150 uL). The reaction mixture was stirred at room temperature for 2.5
hr, then quenched with water (5 mL) and extracted with ethyl acetate (3 x 30 mL).
The extracied ethyl acetate was washed with 0.1% HC, brine and dried over MgSOQs,
then was concentrated to give INTERMEDIATE 10.1.1 (532 mg, 1.171 mmol, 99%)
as white solid. '"H NMR (500 MHz, CDCl3) 5 1.16 (br s, 6H), 1.49 (s, 9H), 2.68 (m,
2H), 2.91 (br m, 2H), 3.89 (s, 3H), 6.02 (br s, 1H), 6.59 (br s, 1H), 6.65 (s, 1H), 7.24-
7.28 (m, 4H). *C NMR (125 MHz, CDCls) § 13.16, 14.23, 28.76, 38.06, 43.49,
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| NTERVEDI ATE 10. 2. 2: TERT- BUTYL 1-14-

i (DI ETHYLAM NO) CARBONYLI PHENYL) 7- ( 4- FLUOROPHENOXY) - 6
WAPb200E041684Y- 3. 4- DEHYDRO SOOUI NOLI NE- 2( 1H) - CARB

2005/ 061484 PCT/ SE2004/ 001939 79 Me \ O i Oégtéég’m@"m
Mee O NEt2 To a solution of | NTERMEDI ATE 10.1.1 (114
ng, 0.251 mmol) in anhydroupgg dichloronethane (3 ni)
wer e added 4-fl uorophenyl boronic acid (3 eq, .0753
56. 617,00, 6680 rﬁﬁJ)37 ddp®er 114.30,d2614381 264, 8’&,@,27(&9752% 49;(186 25,

),, & [ am ne (4 004 5 mol
144351 I%QEL};]“% é%@ﬁm”éé%ﬁ&kﬁ%smé% méE 49} @d"‘ﬁ) room
tenperature over ni ght then concentrated. Product was
purified by flash chromatography using FlashTube 2008

mnmmwz Dcmwmmal 4y (0.038 nmml, 17%

\ UU
H) 268318(br

Cl )
m 4 ,10330(brs 2H) 350(brs 2H), 3.89 (s,
Me@ll), 4.10 (s, IH), 6.58 (s, 1B), 6.80 (s, 1H),
. 738 (m 811). 13C NWR (125 MHz, CDA 3) 6 13.00,
1 $.00p. 28400, 39.00, 39.50, 40.45, 56. 10,
@ o.‘.qd 4, 03, 113.10, 116.12 (d, J23 Hz),
d, Q) Sverz),

o 7. 85,128. 10, 132. 07, 136. 26, 136. 47, 144. 36,
10. 4.14, 154.85, 158,42 (d,.J240 Hz), 171.39.

(+) LREBIMS rn/z 549 (M+H)+. 15 | NTERVEDI ATE 10. 2. 3:

TERT- 86 4

[ (DI ETHYLAMNO) CCARBONYL| PHENYL} 6METHOXY- 7- ( 4-
To NEIWMWEIM'EDI BGIYDROL SR )06 oD (n anhydrous

).- CAREOXYLATE . Me
dichloromethane (3 mL) were added phenylboronic acid (3eq, 0.753 mmol, 91 mg)
and copper (II) acetate (3 eq, 0.753 ramol, 136 mg) and followed by triethyl amine
(4eq, 1.004 mmol, 101.4 mg, 138 uL). The reaction mixture was stirred at RT for
24hr then filtered through a celite layer. Product was purified by flash _
chromatography to give INTERMEDIATE 10.2.1 (60 mg, 0.113 mmol, 65%) as
colourless oil, and the starting material was recovered (36 mg, 0.079 mmol). 'H
NMR (500 MHz, CDCl3) 5 1.18 (br s, 6H), 1.52 (s, 9H), 2.75-3.18 (br m, 4H), 2.29
(br s, 2H), 2.58 (br s, 2H), 3.85 (s, 3H), 3.90 (s, 1H), 6.70 (br s, 1H), 6.80 (s, 1H),
6.90-7.30 (m, 9H). *C NMR (125 MHz, CDCls) 5 13.10, 15.10, 28.42, 28.76, 38.00,
39.50, 43.10, 56.00, 57.90, 80.10 (3C), 113.10, 116.95, 121.39, 122.55, 126.47 (2C),
127.85, 128.43, 129.70 (2C), 132.08, 136.44, 143.33, 144.12, 150.82, 158.29, 171.31.

(+) LRESIMS m/z 531 (M+H)",

INTERMEDIATE 10.2.2: TERT-BUTYL 1-{4-
[(DIETHYLAMINOYCARBONYL JPHENYY }-7-(4-FLUORQOPHENOXY)-6-

METHOXY -3 4-DIHYDROISOQUINOLINE-2(1 H)-CARBOXYLATE




10

15

20

OM ~f ! M 20 ONEt2 To a solution of | NTERVED ATE
10.1.1 (50 ng, 0.110 mmol) in anhydrous

Wi 29b3/¢ddB#et hane (2.5 nl) was added copper(|1) BRCESBL084/001939

(40 nmg, 0.189 mml, 1.7eq), 4-nethoxyphenyl boronic
acid (33 ng, 0.220 mml, 2eq), nolecular sieves (40 ng,
4A) and triethylam ne (24. 2%y, 0.22 mol 2eq). The
Me,eactlon mxture was stirred at WD 20051061484
STTSE 0»41001939 80 room tenperature for overnight
berggk through a silica | ayer and wash the
a uti on of nethanol/dichl oronet hane
0 L) .M er evaporation of solvent, the
as purified by flash chronmatography on silica
afford | NTERVEDI ATE 10.2.3 (38 ng, 0.068
"BNMR (500 MHz, 5 CDC13): 51.10 (br s, 3H)
@a 3H), 1.50 (s, 6H), 153 (s, 31-1), 2.71 (br
i), 2.82 (br in, 1H), 2.82 (nr in, 111), 3.15
To % Edilutléh (Z;fl %TEI%&@&JI%&H’E 1y, H)l 111(314 nc?g( 8250 Qﬁm&lg i7 ﬁﬂh(ydr&mﬁl)z
r-s
dictgosmuerhae (8 mpL)pwre a(.lde)d 4@5&@%@@&1@%—@% 0750 mmol,

105y ENRRE AR SRR 1 PRERH 3 0PRRshy] min gy 1004
mmw@%%f"‘ ey %ﬁ%éﬁ%&%@? R e T

ovetiFRMDE NEEnttdied.. Bro(:iﬁ& ws, pdified ®ynitash chiomeaodryshyonsn
di chlQronmet bane (2.5 nL) were, added copper(71)_ acet ate
Flagtiyore 2008 305 SVt FGa 10 ey pad D omandl cwa@efm

INTERVBIATETIRS 2 588 PP SE i B s fplo Bim
MR o FB‘L‘Q%?%S‘“‘%"?ETF‘?‘“S? gméfﬁiﬁﬁsd“éﬁ%”mt
3.3&(brisg2H), 3.50 (br s, 2H), 3.89 (s 3H), 4.10 (s, 1H),658 (s, 1H), 6.80 (s, 1H),
6.65-7.30 (m, 8H). *C NMR (125 MHz, CDCl;) § 13.00, 14.10, 28.00, 28.10, 39.00,
39.50, 40.45, 56.10, 57.20, 80.10, 111.03, 113.10, 116.12 (d, J 23 Hz), 118.30 (4, J 8
Hz), 120.86, 127.85, 128.10, 132.07, 136.26, 136.47, 144.36, 146.18, 154.14, 154.85,

158.42 (d, J 240 Hz), 171.39. (+) LRESIMS m/z 549 (M+H)",

INTERMEDIATE 10.2.3: TERT-BUTYL 1-{4-
IETHYLAMINO)CARBONYL [PHENYT.}-6-METHOXY-7-(4-
METHOXYPHENOXY)-3 4-DIHYDROISOQUINOLINE-2(1 H)-CARBOXYLATE

To a solution of INTERMEDIATE 10.1.1 (50 mg, 0.110 mumol) in anhydrous
dichloromethane (2.5 mL) was added copper(II) acetate (40 mg, 0.189 mmol, 1.7eq),
4-methoxyphenyl boronic acid (33 mg, 0.220 mmol, 2eq), molecular sieves (40 mg,
4A) and triethylamine (24.2 mg, 0.22 mmol, 2eq). The reaction mixture was stirred at
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20 with a solution of nethanol/dichl oronethaue (1:99,
20 nmL). After evaporation of solvent, the residue was

Wen2a0$/b&dsdy fl ash chromat ography on silica col paisE®04/001939

afford | NTERMEDI ATE 10.2.4 (52 ng, 0.097 mol,

899 .' HNMR (500 MHz, CDC13): S 1.10 (br s, 3H), 1.21

(br 3H), 2.70 (br |n 11- 1$O 2. 95 (br in, 1H) 3. 15

br in, 1H) 3.28 in, 55 brln

rooz%temrait)re Bt wr@@ht m thews ﬁ@sreééhromgl} a sgicg éaypr qu W@ﬁh ihe
e R
f SieHE) et iﬂé@ﬁr
° NETHA@%%E@O% V\o%goo /061484 %%04/ oom%‘émné{:’t

affovd INTERMEDIA TE=0 .23 B En2, V868 yrnoil, 6 b I-MABJ(SG@ MH2
d to a solution of | NTERVED ATE

ul, 0.55 mol was adde
cnf@h&hl@ﬁ:rﬁssigu B0 Brm i), Jadhuer 61T 1 S C03ED 2 ibr o, 1),

283 (maiib 3 S0k d Bt imol Bh A Ghie TE); S8 7% 2
359 ) 2?2?93@%%59% JHR06.80 15, SE. GROTHHEE KDL €6 0

LRESIMSanh&6L MG um bi car bonat e soI ution, water, and

brine, dried, and evaporated. The crude product was
dissolved in 4 M hydrochloric acid in 1, 4-di oxane (2.5

INTERMEIEASTE 16 8% HoR; -B'ﬂII?ff‘i ?E was added. The 10

X 1 §?| | d_wi.th. D The
]-(D ey h T
Yig)

54@%‘ D 1Maphy of
‘the resi due yiel ded the corrpound as a white foam (38
Mgg, 0.09 mol, 31%. 1%.'H NWR (500 MHz, CDC13):

eY: X (2 brm 6H), 2.81 (m 1H), 3.05 (m 214),
?3 3,24 (m 3H), 3.58 (brs, 2H), 3.70 (s,

, 6.68 (s, IH, 6.78 (s, 15 1H), 7.35
MS milz). 433 (100). COVPOUND 12.1.1:
- 2- 1f 2- (2- FURYLMETHYL) - 6. 7-

1, 2, 3. 4- TETRAHYDRO SOOUI NOLI N- 1-

To a solution of INTERMEDIATE 10.1.1 (50 mg, 0.110 mmol) in anhydrous
dichloromethane (2.5 mL) were added copper(ll) acetate (40 mg, 0.189 mmol, 1.7eq),
3-pyridyl boronic acid (27 mg, 0.220 mmol, 2eq), molecular sieves (40 mg, 4A) and
triethylamine (24.2 mg, 0.22 mmol, 2eq). The reaction mixture was stirred at room
temperature for overnight ard then filtered through a silica layer and wash the silica
with a solution of methanol/dichloromethane (1:99, 20 mL). After evaporation of
solvent, the residue was purified by flash chromatography on silica column to afford
INTERMEDIATE 10.2.4 (52 mg, 0.097 mmol, 89%). "THNMR (500 MHz, CDCl;): &
1.10 (br s, 3H), 1.21 (br, 3H), 2.70 (br m, 1H), 2.95 (br m, 1H), 3.15 (br m, 1H), 3.28
(br m, 2H), 3.55 (br m, 2H), 3.85 (s, 3H), 6.60 (s, 1H), 6.63 (s, 1H), 6.78-7.31 (br m,
8H). (+) LRESIMS m/z 532 [M+H]".

INTERMEDIATE 11.1.1: 1-{4-[(DIETHYLAMINOYCARBONYLJPHENYT}-6-

METHOXY-1.2.3.4-TETRAHYDROISOQUINOLIN-7-YL
METHANESULFONATE




20 MO 1 ~ MeO/ N OCONEt2 The conmpound was
prepared on an Argonaut Quest 210 synthesiser. To a
wobkwsioenwsof | NTERVEDI ATE 5. 1.3 (50 ng, 0.125 m}s‘mmﬂmmg”
1, 2-di chl oroet hane (0.5 nL) 2- fural dehyde (12 ul,
nnDI) was added. After agitating the solution for 15
mn, 25 sodiumtriacetoxybofbhydride (40 ng, 0.19 muol)
was added to each reaction vessel WD 20051061484
PCT/ SE2004/ 001939 82 and the agitation continued over
mMabght, 1 _M aqueous sodi um hydroxide solution (I m.)
ed™y and after phase separation the organi c phase
was ed Wyt h sodi um sul phate. The aqueous | ayer was
e?tracten another two tinmes with dichloronethane,
WBFECh was\ passed through the pad of sodi um sul phate,
d bi ned organic 5 |l ayers were concentrated in
crude product was purified by flash

yOtyE30% . ' H NVR (500 Mz, CDCL3): 80.90 (brs,
3H). 1.18 (mX 3H), 2.53-3.18 (m 6H), 3.38-3.55 (m
Mé&ﬂ)ﬂl}ulfo&y]?&:léﬁde 689l @59@:::&01§azaé aldedH a salum:mﬁ 22 (2 S
2y, 6,80 (d. .6t
H\TIE?U\@D%TEi (Q3|2 mﬂ@l}@d ig SﬁaQ@(l(%uIMO n(mql)

5 B FERI P LS, SUERP o gy

. smlpll:d\ﬁ; LB THE rd\dEﬁbiQ@fxnﬁé whi péulédbBEVEANEDRce alvR @xiYRited With
W5 0 0 NEt2 15 The conpound was prepared on an

DOMgEhmngaQa @bﬁsezvm wy&heae’aﬂsgt aqepug sgdiumblgarbonate solution,

e% I%eﬁa;agf aad gv{mr e§rud% meEuc?t was dissolved in 4 M

hydrochloric acid in 1,4-dioxane (2.5 mL) and stirred for 1 h. Water was added. The
10 mixiure was basified and extracted with DCM (3x). The combined organic layers

were washed with water and brine, dried, and evaporated. Flash chromatography of

the residue yielded the compound as a white foam (38 mg, 0.09 mmol, 31%). ‘IH ‘
NMR (500 MHz, CDCis): 1.12, 1.23 (2 brm, 6H), 2.81 (m, 1H), 3.05 (m, 2H), 3.15 (s, -
3H), 3.24 (m, 3H), 3.58 (brs, 2H), 3.70 (s, 3H), 5.18 (s, 1H), 6.68 (s, 1H), 6.78 (s,

15 1H), 7.35 (m, 4H). (+) LRESIMS m/z). 433 (100).

. COMPOUND 12.1.1: N.N-DIETHYL-2-{[2-(2-FURYILMETHYI )-6.7-
- DIMETHOXY-123A4-TETRAHYDROISOQUINOLIN-1-

YLIMETHOXYIBENZAMIDE

NEtz

The compound was prepared on an Argonaut Quest 210 synthesiser. To a solution of
INTERMEDIATE 5.1.3 (50 mg, 0.125 mmol) in 1,2-dichloroethane (0.5 mL) 2-
furaldehyde (12 ul, 0.14 mmol) was added. After agitating the solution for 15 min,

25  sodium triacetoxyborobydride (40 mg, 0.19 mmol) was added to each reaction vessel




t hi ophencar bal dehyde (13 ul, 0.14 mmol) was added.

After agitating the solution for 15 mn, sodium

wo basakgybor ohydride (40 ng, 0.19 mml) was a

each 20 reaction vessel and the agitation cont ?ﬁg&g&&moww
over night. | M aqueous sodi um hydroxide solution (I

nm.) was added, and after phﬁ?e separation the organic
phase was dr| ed wi t h sodi ufifsul phate. The aqueous

and (YR EXERGES St Al M Rl TRt Bonide salption O

mlj odi ddted) hpl afier pase sdpagatiotaRbbiaficPhaa Wwas driddeksh Y&liém
concentrated i n vacua. The crude product was purified

sulptmite; T hel agueousHayararas grtptted anothénevottieesdeith dmhlqnmmdﬂmme
wh%:és %@%&qme ct?rﬁodgqq; sulph NRajé 53%8 ke ((qﬁ\blgq.@l orfganic
5 lay%ségbricg%cegglhteﬁzg vachg'gh %uég E u%t wg{gaméegﬁsﬁ%%\ 1H) '

hrbiatolriph the dddir m %Y. !
c o %)ggﬁr% yﬁa)%ﬁreg_l_;: Ll_gg?rodﬁdln}w g??ﬁ_m&ﬂﬂ/y HZNMR

(5000082064%Y): FEDOLEZOBH)LAOL®ES, 3}8132661\33(8.1(@ 6E2), 3.38:3.55 (m,

2H}y 38 e A S ﬁ@i 67 (26 S B & B, SR
C g?g-p%rlg—gl_ﬁ Igogt J%r go’na 1’75?@ Jgﬁ%esﬁgt hes{ﬁg’e S@‘c} a

10 LRESIMSimb 409 [MHMIERVEDI ATE 5.1.2 (50 ng, 0.125 nmal) in
. 1, 2-di chl oroethane (0.5 nmL) 2- fural dehyde (12 ul, 0.14
mml) was added. After agitating the solution for 15

CONIPOUND $2di21 . {76 i7a0RNEY oy erimga- G%mnﬁéﬁh P14
EERARYSRO OO YMKSRCALY| 0y Az

solution (I nlL) was added, and after phase separation

geaqi C phase was dried with sodium sul phate. The
: “Was extracted another two tinmes with

AT whi ch was passed through the pad of

sodi um $ul phat e and t he conbi ned organic

@A‘NBZ
15 :

The compound was prepared on an Argonaut Quest 210 synthesiser. To a solution of
INTERMEDIATE 5.1.3 (50 mg, 0.125 mmol) in 1,2-dichloroethane (0.5 mL}) 3-

¢ thiophencarbaldehyde (13 ul, 0.14 mmol) was added. After agitating the solution for
15 min, sodium triacetoxyborohydride (40 mg, 0.19 mmol) was added to each

20  reaction vessel and the agitation continued over night. 1 M aqueous sodium hydroxide
solution (1 mL) was added, and after phase separation the organic phase was dried
w_ith sodium sulphate. The aqueous layer was extracted another two times with
dichloromethane, which was passed through the pad of sodium sulphate, and the
combined organic layers were concentrated in vacuo. The crude product was purified

25 by flash chromatography to give the desired product (15 mg, 0.030 mmol, 24%). 'H
NMR (500 MHz, CDCly): §0.92 (brs, 3H), 1.22 (m, 3H), 2.53-3.18 (m, 6H), 3.38-3.0
(m, 2H), 3.78, 3.79 (2 5, 6H), 3.92 (m, 1H), 3.99-4.23 (m, 4H), 6.50, 6.62 (2 s, 2H),
6.78 (d, J 6 Hz, 1H), 6.90 (t, J 6 Hz, 1H), 7.05 (brs, 1H), 7.12, 7.20 (m, 4H). (+)
LRESIMS m/z 495 [M+H]",




15 | ayers were concentrated in vacuo. The crude product

was purified by flash chromatography to gi ve t he

VIS 5405 oduct (28 ng, 0.058 mmol, 47% |,

MHz, ?:%Iém): 61.12, 1.23 (2 brs, 6H), 2.62 (m wﬁfjﬂs‘?‘ﬂ%m”s’
283299(m 211), 3.25 (brm 311), 3.58 (brs, 2H),

3.82, 3.85 (2 s, 6H), 3.88-8838 (m 5H), 6.32, 6.39 (2

s, 211), 6.61, 6.72 (2 s, 2H), 6.90-6.94 (m 3H), 7.28
(t, J 6.0 Hz, 1H), 7.42 (s, il). (+) 20 LRESIMS niz

CONED D 23d843 S

DIMEL, o NEN 0051061484

YL 4 MONI_ .S MO/ O ONt2 The

5 conmpound was prepared on an Argonaut Quest 210

Me@ynt hesi ser. To a solution of |INTERMVED ATE 5.1.2 (50
5 in 1,2-dichloroethane (0.5 nL) 3-
phenear bal d2byde (13 ul, 0.14 mmol) was added.

MeQif &7 aGi tafi g the sol ution for 5 15 at, sodi um

oxybor ohydride (40 ng, 0.19 mmol) was added to

reacti on vessel and the agitation continued over
nig 1 M aqueous sodi um hydroxide solution (1 ni)
was ed, d after phase separation the organic phase
was % h sodi um sul phate. The aqueous | ayer was

extractedy another two times with dichl oronet hane,
. whi ch was passed t hrough the pad of sodi um sul phat e,

Theaothpohed #Gs prepatadash mgﬁgainauﬂ Quest 31 :@heztsep It 4 soil@ebnl oF
was, _purifie y flash

The crude produc
INTERMERA §E b (6 Fas 0o 26 mammoia 0 1 Scrighlonethane 405 mel) 2-

fura?d ggé% Q”Eghso 5% gmog %635 @g%d( ?%%r 'e\l/gxl%%cg% §3ltlﬂ?n %H)]l% min,
10 sodignggla?itbﬁjébgbﬁydﬁﬁef(% &%B 192@1018%&%(13%&53&@3 r@actléﬁ %ssel

and ¢he agitatipp com'm;@d@vgmmgm 1 dHpquepus dodiindlydraxide scﬂhl;non ( 1

L 3ipdaReb 5 Ates Dhsge sppazbin (a oxgavse. P Py AN Wit sodium
sﬂpﬁhméﬁlﬁeﬂwﬁwmm het %ﬂ:\ dichloromethane,

which was passed through the pad of sodium sulphate, and the combined organic
15 layers were concentrated in vacuo. The crude product was purified by flash
chromatography to give the desired product (28 mg, 0.058 mmol, 47%). "H NMR
(500 MHz, CDCls): 61.12, 1.23 (2 brs, 6H), 2.62 (m, 1H), 2.83-2.99 (m, 2H), 3.25
. (brm, 3H), 3.58 (brs, 2H), 3.82, 3.85 (2 5, 6H), 3.88-4.38 (m, 5H), 6.32, 6.39 (Z s,
2H), 6.61, 6.72 (2 5, 2H), 6.90-6.94 (m, 3H), 7.28 (1, J 6.0 Hz, 1H), 7.42 (s, 1H). (+)
20 LRESIMS m/z 479 [M+H]".

COMPOUND 12.1.4: 3-{[6 7-DIMETHOXY-2-(THIEN-3-YILMETHYL)-1.2.3.4-
TETRAHYDROISQQUINOLIN-1-YLIMETHOXY }-N N-DIETHYLBENZAMIDE
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YLI METHOXXI BENZAM DE 20 MeOl: MeO N O NEt2 The
conpound was prepared on an Argonaut Quest 210

WO 0sedasder . To a solution of | NTERVEDI ATE 5. BCTUSED04/001939

ng, 0.125 mmol) in 1, 2-dichloroethane (0.5 nL) 2 WO
2005/ 061484 PCTI SE20041001939 85 fural dehyde (12 ul,
0.14 mmol) was added. After34ag|tat| ng the sol ution for
Me015 mn, sodiumtriacetoxyborohydride (40 ng, 0.19
ad to each reaction vessel and the
\?@ﬁued over night. 1 M aqueous sodi um
olution (1 nL) was added, and after phase
separ atd on the organi ¢ phase was dried with sodiumb5
sul phlt e. The aqueous | ayer was extracted another two
[ i th di chl oromet hane, which was passed through
of sodi um sul phate, and the conbi ned organic
ncentrated in vacuo. The crude product
was purif ed by flash chromatography to give the
desired product (26 ng, 0.054 mmol, 44% . 1H NMR (500
Thé\ﬂd%npoﬁiﬁ@lw?a)s pré’}jhrélﬁor( & Argdalihit Qé’esﬁﬁl(! sontiebiser. Tb 8EblutorBek
(2 1'n, 2H), 9 (m 10 1H), 3.37 (brs, 411), 3. 77
INTERMENIASE sm (seng 0(1@5 rawp]) in 1 @atichlopgethane (.5 mb)

hicphyrcagpadshy I b 1Oy Sy Vs %dE@"Aﬂfmé‘ﬁw%ﬁi&égﬁ%fm
15 8 o0 RS o R S Rl yog st oot

readfﬁﬁ%hﬂb@ﬁl itmm derftinyed METIHIREY 1 M\acmeﬁmrmmmmxmf:
%%%2 The conpou a%{) agar ed and
sohmpnArlgran)aws a&ﬂsét anghafies phassseparation oag PRgsEpragfine

““tﬁ'\g‘ﬁ@@iﬂ@ oét éu{oggéﬁ‘)%gvg%ééga F%wani eﬁ%‘t} grrfeg vlfwlyde

dichibPorhéthari?: %lmbs) pasesdl thftaigl thefddest sadhmsmplgate raad the
sol ution for m n, sodiumtriacetoxyborohydride (4Q
com?gned)orgemmiwe)rs wase cngentrates rea'eﬁuo ﬂbs@md@mro &as gaghed

by Hydh fpilosedhy & eive te ferhabaiiiay me iR R0 B
NME AR O, 599, ﬁ.ﬁf@%‘fs,%ﬁ, P56 &4, 15), 2.90-2.99 (m, 2H),
3.25 (brm, 3H), 3.58 (brs, 2H), 3.83, 3.85 (25, 6H), 3.93 (s, 2H), 4.03, 4.15,4.37 (3
m, 3H), 6.61, 6.72 (2 5, 2H), 6.90-6.94 (m, 3H), 7.19, 7.22 (2 5, 2H), 7.30-7.33 (m,
2H). (+) LRESIMS m/z 495 [M+H]".

COMPOUND 12.1.5; N.N-DIETHYL-4-{[2-(2-FURYT METHYL)-6.7-
DIMETHOXY-1,2.3.4-TETRAHYDROISQOUINOI IN-1-
YLIMETHOXY}BENZAMIDE

ZI‘%\/@

0% “NEty

The compound was prepared on an Argonaut Quest 210 synthesiser. To a solution of
INTERMEDIATE 5.1.1 (50 mg, 0.125 mmol) in 1,2-dichloroethane (0.5 mL) 2-
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wi th sodi um sul phate. The aqueous | ayer was extracted
another two tinmes with 25 dichl oronet hane, which was
WoxBse1usw ough the pad of sodi um sul phate, andpéfi€ra004/081930
conmbi ned organic |layers were concentrated in vacuo. dh
crude product was purified by flash chromatography to
give the desired product (22 ng, 0.053 mol, 42% "H
NMR (500 MHz, CDCl13): 81.08 (brs, 6H), 2.51 n}_

furakiebgde (8ul( Ol 4 218)l) W@ 2ddednAfapagivoBipaba astion 0r15 min,

sodign biapetonyessoipeiids (30 yit 9. Bismipobvas addbil o Sapf Sepcipg velsE
gy g i i
ng&(ﬁ? g&d%ﬁ% @W&%ﬂé t[\ihéLorFamc R/l?aszzvéidg_ed with sodium
sulptiajdVEReNtpieols aysr wag Mmdlqlﬂpromethane

e B 5 A, M oo A5 10
I
o GaRlg|REE aposT )

chr@:hafogfu?hg eHpRE ﬁi&dﬁne&@ﬁhdlm (26 mgdr @5dyinnTodAAG6). U NMIB.

was added and the reaction nixture was

(SOGMI‘Iz,eGDChD riBO (s, 618D A TRelmp By 288, 2.89 (Mma ool (m,

S 205 A 4 R P A 1,

1 | t foh | 418), 7.36B.EY +
1I_ﬁi'he dg@gaqz\éh?ﬁg%rsz ES’ as %ggtde%@?r%g \C/tggljo P?nd tﬁe (r:[-P ugle)
LREBMSOﬁ/z\AGQ[JpIH-H]Tl ed by fI ash chromat ography to give
" the product (34 ng, 0.06 mmol 49% . 1HNIVIR (500 Mz,

CDC13, the spectrum consi sts of very broad signal s:

, B YPMETEBYBE
: BREISOOENCE Ay ﬁN?ﬁ—[iIETEHY]ZBENZAMIDE
6 34 7. 43 Z0(m g8H), 8. (brs, 2H). (+) LRESIMS niz
555 (M+H] +. COVPOUND 12.1.8: 4- 6 7-D METHOXY- 2-
- PHE | H I M DAZOL-5- YL METHYL -1 2 3
I NOLI N-1- YL METHYL -N -
25

C“ "NEt;

The compound was prepared on an Argonaut Quest 210 synthesiser. To a solution of
INTERMEDIATE 5.1.1 (50 mg, 0.125 mmol) in 1,2-dichloroethane (0.5 mL) 3-
thiophencarbaldehyde (13 ul, 0.14 mmol) was added. After agitating the solution for
15 min, sodium triacetoxyborohydride (40 mg, 0.19 mmol) was added to each
reaction vessel and the agitation continued over night. 1 M aqueous sodium hydroxide
solution (1 mL) was added, and after phase separation the organic phase was dried
with sodium sulphate. The aqueous layer was extracted another two times with
dichloromethane, which was passed through the pad of sodium sulphate, and the
combined organic layers were concentrated in vacuo. The crude product was purified
by flash chromatography to give the desired product (26 mg, 0.053 mmol, 42%). 'H
NMR (500 MHz, CDCls): &1.08 (brs, 6H), 2.51 (m, 1H), 2.80-2.88 (m, 2H), 3.19 (m,




moo rlr; nmoo _ E12N 1 i WD 20051061484

PCT/ 5E20041001939 87 | NTERMEDI ATE 5.1.5 (15 ng, ON
WO'zi03/0auask 2- phenyl - 4(5) - i m dazol ecar bal dehydep¢2Rgsi84/001939
0.12 nmmol) were dissolved in DCE (1.0 nL) and stirre

for 15 min at roomtenperature. Sodium

triacet oxyborohydri de (34 n@ﬁ 0.16 mml) vvas added and

t he reaction m xtur i.rred for

3ED B Gorar 4l 3.76, 8. 7ﬁ/|(3<§u@6h§ 8§d§1 3, ﬁ;?ér‘le GB’ 280 e

ek S BYTE, 380090 20 AR TB i W0 IR

IH}S\g jERESEngQ,Q@Qgg paper. The organic |ayer was

apor at in vacto and the crude product was purified
by flash chromat ography to give the product (12 5 rTg,

5 CO 176 -{67%3 P90

D rs. 1H). 6.63 (s, 1H. 7.12. 7 24'(m _
AH), 7.29 (s, 1H), 7.34 (d, J 7.0 Hz, IH), 7.43 (dd, J

Mol 0 FE 211), 7.84 (d, 17 Hz, 2H). 13C NMR (125 My,
. 1 : 3.3, 39.6, 42.3, 43.5, 56.1,

igjii . .3, 126.5, 129.0, 129.9, 128.7,
Me@30™T, Y3077, x 147.2, 147.9, 171.6. (+)

[I\/Hr|—|]+ 15 COVWOUND) 12.1.9:4- 16

. @ -2-[ 2- PHENYL- | H- | M DAZOL- 5- YLMETHYL -12 3
. = tSO U NCLIN-1-Y1L N - DI ETHYLBENZAM DE Me N
2/ H 20 O NEt2 | NTERMVEDI ATE 5.1.7 (250
mml ) and 2- phenyl 4(5)- im dazol ecarbal dehyde

’ m&éﬁw%ﬁ@ﬁﬂ%g, P AR, ) o
imidE MG iy dS P43 1) 0.25 mmol) were dissolved in DCE (1.0 mL) and
stirred for 15 min at room temperature. Sodium triacetoxyborohydride (80 mg, 0.38
mmol) was added and the reaction mixture was stirred for 18 h at room temperature. 1
M aqueous sodium hydroxide solution (15 mL) and DCM (15 mL) were added, the

15 mixture stirred for 30 min and passed through 2 Whatman 1PS silicon-treated filter
paper. The organic layer was evaporated in vacuo and the crude product was purified
by flash chromatography to give the product (34 mg, 0.06 mmol 49%). 'H NMR (500
MHz, CDCl,, the spectrum consists of very broad signals: §0.95, 1.11 (2 brs, 6H),

. 2.61 (m, 1H), 2.79-3.63 (i, 7H), 3.48-4.18 (m, 11H), 6.59, 6.73 (2 5, 2H), 6.92-7.43
20 (m, 8H), 8.14 (brs, 2H). (+) LRESIMS m/z 555 [M+H]".

COMPOUND 12.1.8: 4-({6,7-DIMETHOXY-2-[(2-PHENYL-1H-IMIDAZOI -5~
YLYMETHYL]-1.2,3 4-TETRAHYDROISOQUINOLIN-1-YL }METHYL)-N.N-
DIETHYLBENZAMIDE

25
MeO.
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tri acet oxyborohydride (431 ng, 2.04 nunol) was added
and the m xture was stirred 25 for 18 hat room

weerosoetssy €. Tosyl hydrazi ne scavenger resin (OpdBsf2004/001939
2.8 mollg) was added and the m xture was stirred for
another 2 h. DCM and 1 M sodi um hydroxi de sol ution

were added and the m xture 8fs passed through a Wat man
1PS silicon-treated filter paper. The organic phase

INTERMELEATEN .4 (dhang, Rddommed) @dd’dﬂhﬁtﬂy -463- purified by

imigrpiccs B0 R 108 R Dieratousd i BT ) aa®
stirg 61 1365 Spfiinge, QU Ry byl (e Ve

mnﬂ)lz)“\)ms alded aﬁ@ﬂﬁ reé?clibh m&tlﬁré WS §ﬁrrédrfor3|ﬁ)h at3oﬁﬁ temﬁerﬁﬁre 1
72 (d, J 9.5 Hz,

M a(cpl,eous-gomlﬁn hjzdxpmde _’sal)qtloa (gmq,g pa) m;M (1:5 gg,)wg agmd e

mﬁ%@’ aﬂ%‘ P%%@@@W&@]@g w oy ﬁ“ef
s i el P g it it

by fi4éh dhrodidtbgaphy 1) givBES ploduct/(22 5215g [oma] mmoLE8POUNDNME
12.1.10: N. N DI ETHYL4- ( 6- METHOXY- 2- 2PHENYL 1H- (KE
(soommaz@%))émwwv (?1 5, 611 h@rm im,

10K 8 15 25 3 88 SHERS mﬂ%@%@“@ fﬂ-ﬂ:' S6i1m),

d I
e
(d, 1Y O, 13 B CAIMIRe( 129 QﬂHranDUlg:)::&fthybm cﬁﬁy&j r3i9cﬁe 42 34437@,

16 mmol) was added and xture was stirre

56. 186h6ak11r‘hdrﬂt8eh%f53=a]t2@r% 12@)@&/&%&1& 128.\138d; 14+ |5c54x r’-d‘e

1458, i aal® BaTaomnRing of BT Lol Caper s e

organi ¢ phase was evaporated and the 20 crude product
was purified by flash chromat ography to yield the
DOUIND (134 . Q)7- QI ETE 2942-P '

0 [ENOEL A1 SRDVNRS -5-
YL 1053 4MYUJEOI UNO]LD-I&»% 4H) ,
DIE; . 68 3H, 3,82 (m 2|-1), 5. 82

: : *82 (m 4H) 7.30-7.77 (m 6H), 7.98
1H). 8.32 (d, 12.5 Hz, 2H). (+) LRESIMS nhz

INTERMEDIATE 5.1.7 (250 mg, 0.68 mmol) and 2-phenyl-4{5)-
imidazolecarbaldehyde (234 mg, 1.36 mmol) were dissolved in DCE (6 mL) and
NMP (0.2 mL). After stitring for 10 min at room temperature, sodium
triacetoxyborohydride (431 mg, 2.04 mmol) was added and the mixture was stirred
for 18 h at room temperature. Tosylhydrazine scavenger resin (0.48 g, 2.8 mmol/g)
was added and the mixture was stirred for another 2 b. DCM and [ M sodium
hydroxide solution were added and the mixture was passed through a Whatman 1PS
silicon-treated filter paper. The organic phase was evaporated and the crude product

was purified by flash chromatography to yield the product (363 mg, 0.69 mmol,

]
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[ MkH] +. 25 COMPOUND 12. 1. 11:
N. N- DI ETHYL- 4- 1 7- METHOXY- 2- [ ( 2- PHENYL- | H
WIOV0DR@SMsS- YL) METhYL1- 1. 2. 3, 4- TETRAHYDRO SOOUI DEsRbobaioross

YLI BENZAM DE WO 2005/ 061484 PCT/ SE20041001939

MeO I", FI. O NEt2 | NTERVEDI ATE 4.2.2 (24 ng, 0.07

nol ) and 2-phenyl i nmi dazol e88(5) - car bal dehyde (48 ng

0.28 nmol) were dlssolved in DCE§2 0O mL) and NWP (O
quapd)) spepira eentainsignatsefor BVA.0 NN (5000diz; M;)aﬁdrlé 123 @

SR A SR R 6 S 5 0 395
53 PR e o FoM N b 1 RO Iy el M

1H)V\Vz@1nnﬁm1 &R S7), igeo@; Y eate by, Meevaapess. Mmecm,a}na 2. %

ase was evaporated and t’he “crude product was purified
14, i;327f8 3819, éhﬂp%ﬁpﬂ)ﬁ,ﬂw%d §6.5] Hl L he x 11hHpiPHCS, IQ&IE 026.7,

0.026 rtlnpl, 379 . tH NMVR (500 Miz, CDC1317: S 1.10
12817,32% 2 120.3, 130),dP§ 2, Y463, 2 3 183.6, 3xdd8.13 17%.5( &) LIRESIMS
m/Z}?égN[Jf 4 (2 brs, 4H), 3.62 (s, 3H), 3.68 (m 2H),

6.21 (s, 1H), 6.73 (d, J 8.5 Hz, 1H),
6.90 (s, 111) 7.05 (d, J 8.5 Hz, 1N), 7.27-7.38 (m

7132, 7.90 (m 2H). 13C NWR (125 Mz, CDC13): 5 12.8,
CO 103N, Ns DIRTHXL -4 66METSIQX Y5 (2-PIRENYL-1A3. 2,

[MI[]BZ@L-—SLXEJMEM'él 2129-TETRAHYDR OISR UINOBIN G -
YL%EEN.ZAM)ELRESI MS ndz 495 [MrH }. i5 COVPOUND 12. 1. 12:
L-4-(2-f(2 PHENYL-1H | M DAZOL-5- YL) METHYLL 2
3 4- TETRAHYDRO SOOUI NOLI N-1- YLI BENZAMVE N gl _ 1-1 i |

Me
et hyl - -tetrahydroi soqui nolin-I|-yl)benza
m hﬁﬁ"§§§§ and
2- phenyli m dazgt e- - car bal dehyde (63 ng, 0.36 mol)
wer e lved in

07 "NEb

INTERMEDIATE 5.1.7 (15 mg, 0.04 mmol) and 2-phenyl-4(5)-
imidazolecarbaldehyde (20 mg, 0.12 mmol) were dissolved in DCE (2 mL). After
stirring for 10 min at room temperature, sodium triacetoxyborohydride (34 mg, 0.16
mmol) was added and the mixture was stirred for 18 h at room temperature. DCM and
1 M sodium hydroxide solution were added and the mixture was passed through a
Whatman 1PS silicon-treated filter paper. The organic phase was evaporated and the
crude product was purified by flash chromatography to yield the product (80 mg,
0.016 mmol, 77%). '"H NMR (500 MHz, CDCls): 1.05, 1.15 (2 brs, 6H), 3.10-3.35 (m,
4H), 3.40-3.65 (m, 4H), 3.68 (s, 3H), 3.82 (m, 2H), 5.82 (s, 1H), 6.55-6.82 (m, 4H),
7.30-7.77 (o, 6H), 7.98 (d, J 9 Hz, 1H), 8.32 (d, I 2.5 Hz, 2H). (+) LRESIMS m/z 493
[M+HF"

COMPOUND 12.1.11: MN-DIETHYI -4-{7-METHOXY-2-[(2-PHENY] -1H-
IMIDAZOL-5-YLYMETHY11-1.2,3 4-TETRAHYDROISOQUINOLIN-1-
YLIBENZAMIDE
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DCE (2.0 nmL) and NW (0.2 ml.). After stirring for 10
mn at roomtenperature, sodiumtriacetoxyborohydride
WO o648 36 NMmot) was added and the m xture fSE20041001939
stirred for 18 h at roomtenperature. Tosyl hydraz
scavenger resin (0.45 g, 2.4 WO 2005! 061484
PCT/ SE2004/ 001939 90 mmol /gy was added and the m xture
was stlrred Lot another 2 h., DCMand I M sodi um
sol NI on mere added and the m xture was
pag ou man 1PS silicon-treated filter

. n| c pldse was evaporated and the crude
product | was pu |f| ed by flash chromatography to yield
t he pr t (27 mg, 0.07 5 nmmol, 67% . 1H NWVR (500 MHz,
CDC13) 1.22, 1.26 (2 brs, 61, 1), 2.69, 2.84, 3.04,
3.17 (4 m 4H), 3.28 (brs, 2H), 3.58 (m 4H), 4.77 (s,
1H), ‘ 7.04, 7.13 (3 in, 4H, 6.90 (s, 1H),
7.33-9? 4oNt2n 7H), 7.90 (dt, J2, 8 Hz, 211). !3C NM\R

igkgufp S37 ma 0 plpR it 42,

cargzﬁaetﬁ»de &2@ n%éﬂ %@;imﬁg% ake Qissdllddd B DCE42 0, mILYdhdNMP7(0.23.

10 [M+H)' COVPOUND 12.1.137
ml),l Aﬂex[ s(mmmummm wmar@e[m)wt&qurm@m Wf}ﬁfﬂh@gﬁdﬂlm

mgﬁ% ROD NS © RS Y SR ORAA B .
‘aB g\q 97(133 Eblﬁti&d/krbfél #Ag®hed the Mixture was passed
car al hyde

.24 ol ) were dissolved in DCE
thré2gt0a Whatmdd 1S smton—tmatgd filter payer.fihe cganiophase was

e i
RTS8 o ORI 13T b

6'}12 ?rvj ek, ar00, a9 h% h3 25)@/541(%:& m};ecﬁzqm 3H);16c68|(de

ut’ion weré ad and the m xture assed t
215, U893R 2 [T (o Beitins 11056 HAnED, 106 (& LRI,

was evapor.ated, and
1,7 8773 oy THORERO e S soNpRy E MR 82,8, 142,
26.4,39.5,43.4,46.6,49.1,55.2, 66.9, 113.2, 113.8, 125.9, 126.5, 129.0, 129.7,
129.9, 157.9, 171.1. (+) LRESIMS m/z 495 [M+H]".

COMPOUND 12.1.12; N.N-DIETHY1.-4-{2-[(2-PHENYL -1 H-IMIDAZOL-5-
YLOMETHYL)-1.2,.34-TETRAHYDROISOQUINOLIN-1-YL}BENZAMIDE

N
L
(;«Jm
07 “NEty
N N-Diethyl-4-(1,2,3 4-tetrahydroisoquinolin-1-yl)benzamide (28 mg, 0.09 mmol)

and 2-phenylimidazole-4(5)-carbaldehyde (63 mg, 0.36 mmol) were dissolved in
DCE (2.0 mL) and NMP (0.2 mL). After stirring for 10 min at room temperature,

sodium triacetoxyborohydride (76 mg, 0.36 mmol) was added and the mixture was
stirred for 18 h at room temperature. Tosylhydrazine scavenger resin (0.45 g, 2.4
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25 the product (33 ng, 0,066 nmol, 83%. 'H NWR (500
Mz, CDC13): 6 0.89 (m 3H), 1.15, 1.24 (2 brs, 6li),
WO Bsiona2t) | 167 (m 200, 2.05 2 60-2.52, Fdfeiiyh
3.17, 3.45 (5in, 8H), 3.28, 3.58 (2 brs, é@ “ho01s3s
3.85 (25, 6H), 4.62 (s, IH). 6.16, 6.62, 675(33
3H), 7.30 (m 414). "C NVR90125 Mbz, CDC3): 6 12.8,

14. 2, 13.7, 22.3, 27.8,. 27.9, 30.4, 3 .4 . 5,
mmabgmaszaddegane thegminture pas stired for &PO*thZ hsbcﬁ §né 11‘3\0
2005/ 061484 PCT/ SE200 1
s;odlilgio~ Q@ldgs o WEREA 38% gﬁ%ﬁ%m\vﬁp?sseﬂ%mggh $1 1
sl S PRI TR St i
muc?e%h &d%y%mmmm|m mprotmqt {2Nmg, 0.07
ETHYLB NZAM DE Me N MO %) E£§ 3.04,
mmmmmsao Fmam@b) @]G%thﬁﬁgl%dsm, 69,2.34,3.0
4- chl 2-N- ole-5 ’
3. (o, AHSI3 20 ADs SOl n At B3 B 04 zg?%%m

69'%’&%1@?%%%‘82%%%'&?%8 RIS BT RSN anc

CDthgg ﬂ%buwwgﬁs s19i9,4adh, B8, 4B4 /6 AL, lrzﬁomlﬁéﬂphfzﬁai 128 6,
ydfazine scavenger resin mol | 9)

4
123/@@12&01«1&@9 ANBA. el 35i% 137.0, Wesd, slﬁ%rzs dt goﬁr*) LRESING mz 465
DCM and 1 M sodi um hydroxi de sol uti on were added and
MtHd i xture 15 was passed t hrough a What man 1PS

silicon-treated filter paper. The orgam c phase was
evaporated and the crude produc

lash
COMPOLINI d 2 4 pliy, 4’ A-NZ-B X g .""—". wl. 6a7$
DIMETEHIOKY -1 2 NVEETBRGT YRR OIROCIANOI Ny 1 4L | H,
DIETHYLBENZ s, 6 H, 1.39 (m 2H, 1.64(m 2H),

.50-2.70, 2.94, 3.09, 3.50-3.62 (4 m 10 H), 3.28

(brs, 2 H), 3.63, 3.87 (2s, 6 H, 4.62 (s, 114), 6.109,
D.62(2-5 2 Hy 20 7.30 (m 4 H, 9.65 (brs, | M (+)
z 513563 [ M-Na] *. COVPOUND 12.1,15: 4-f6

(&- METHYL- 1H | M DAZOL-5 YL) ETHYLI-1 2
. AHYDR® S \ I N-1-YL}-N, N DI ETHYLBENZAM DE
e

NEL

INTERMEDIATE 5.1.7 (30 mg, 0.08 mmol) and 2-n-butylimidazole-4(5)-
carbaldehyde (37 mg, 0.24 mmol) were dissolved in DCE (2.0 mL). After stirring for
10 min at room temperature, sodium uiacetoxyboroﬁydﬁde (68 mg, 0.32 mmol) was
added and the mixture was stirred for 18 h at room temperature. Tosylhydrazine
scavenger resin (0.17 g, 2.4 mmol/g) was added and the mixture was stirred for
another 2 h. DCM and 1 M sodium hydroxide solution were added and the mixture
was passed through a Whatman 1PS silicon-treated filter paper. The organic phase
was evaporated and the crude product was purified by flash chromatography to yield
the product (33 mg, 0.066 mmol, 83%). 'H NMR (500 MHz, CDCls}: 6 0.89 (m, 3H),
1.15, 1.24 (2 brs, 6H), 1.34 (m, 2H), 1.67 (am, 2H), 2.05, 2.60-2.82, 2.88-3.01, 3.17,
3.45 (5 m, 8H), 3.28, 3.58 (2 brs, 4H), 3.61,3.85 (2 5, 6H), 4.62 (5, 1H), 6.16, 6.62,
6.75 (3 5, 3H), 7.30 (m, 4H). 1°C NMR (125 MHz, CDCl;): 5 12.8, 14.2,13.7, 22.3,
27.8,27.9, 30.4,39.5, 43.4, 46.5,49.8,2 X 55.8, 66.5, 111.0,111.7, 126.3,129.5,
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25 WD 2005/ 061484 PCTI SE2004/ 001939 92 MeO N NJt Me
Me H O NEtz | NTERVEDI ATE 5.1.7 (30 ng, 0.08 mml) and
w2 1008/g1484m dazol e- 4(5) - carbal dehyde (26 ng,
were dissolved in DCE (2.0 nL). After stirring (Tzlé} m‘{@mg”
mn at roomtenperature, sodiumtriacetoxyborohydride
(76 ng, 0.36 mMmvl) was 5 added and the m xture was
stirred for 18 h at roomte erature. Tos razj ne
1262 408 Agha5 Fehsr, 0k U 5 143,72 14re) 1) - AL RESEMS b Sehe
_g% ture was stirred for another 2 h. DCMand 1 M
M ium hydroxi de solution were added and the m xture
was passed through a Wiatman IPS silicon-treated filter
paper. The organi c phase was evaporated and the chide
CONIQUND 18.$.1914-i{ [ IBOIT Y1l -4sCHL OROvBEHIMEAPAKOT €5-yi el d

YL f@ﬁlﬁﬁwﬁﬁﬁom-ﬁ 3)4-71"E"FIF§HY5251?@ISO m 0800y1.
N IDB:" 13" "3 60 (5 in, 84, 3 28 (brs.

oH), 3.61, 3.85 (2 s, 6H), 4.60 (s, 111), 6.19, 6.62,
7 30 (m 4H).13C NMR (125 MHz, CDOl 3):
.7, 27.9, 39.4, 43.4, 46.6, 49.9, 2 x

3 hl\ 111.7, 126.3, 129.5 120.5 126.3,
N5 “N35 8144, 2, 145 1. 147.2, 147.6, 15
[+) LRESI MS ni 463 (MrH }.  COMPOUND 12. 1. 16:

THOXY- 2- 3- HENYL-I H PYRAZOL- 4- YL METHYL
AETRA YYDRO SO U NOLI N-1-YL =N -
Dl ETHYLENZAM DE 20 Mao NH Meo i N O NEt2 | NTERMEDI ATE

, 0.14 mol) and

3- phenyl -Q[g%yr razol ecarbal dehyde (36 ng, 0.21 nmol)
INTRREIEDESTE 39 (30 tRED. (8menot) dnd Atklero-2i-butylrgidagsled

mn at roomtenperature, sodiumtriacetoxyborohydride
carbaldelple (45 4dg, ﬂri’éln)lmm}agwe:;@l dissolsediin DCE (2.0 mL). After stirring for
10 min at room temperature, sodium triacetoxyborohydride (76 mg, 0.36 mmol) was
added and the mixture was stirred for 18 h at room temperature. Tosylhydrazine
scavenger resin (0.20 g, 2.4 mmol/g) was added and the mixture was stirred for
another 2 h. DCM and 1 M sodium hydroxide solution were added and the mixture
was passed through 2 Whatman 1PS silicon-treated filter paper. The organic phase
was evaporated and the crude product was purified by flash chromatography to yield
the product (26 mg, 0.048 mamol, 60%). 'H NMR (500 MHz, CDCl;): § 0.91 (m, 3 H),
1.16,1.24 (2 brs, 6 H), 1.39 (m, 2 H), 1.64 (m, 2 H), 2.59-2.70, 2.94, 3.09, 3.50-3.62
(4 m, 10 H), 3.28 (brs, 2 H), 3.63, 3.87 (2 5, 6 H), 4.62 (s, 1 H), 6.19, 6.62 (2 5, 2 H),
7.30 (m, 4 H), 9.65 (brs, 1 H). (+) LRESIMS m/z 561, 563 [M{rNa]*.

COMPOUND 12.1.15: 4-{6,7-DIMETHOXY-2-[(2-METHYL -1 H-IMIDAZOL.-3-
YLYMETHYL]-1.2.3 4-TETRAHYDROISOQUINOLIN-1-YL}-N.N-
DIETHYILBENZAMIDE
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WD 20051061494 PCTI SE20041001939 93 the m xture was
stirred for 18 h at roomtenperature. Tosyl hydrazi ne

WIEAWSICeEs resin (0.05 g, 2.4 mol /g) was add%ﬁﬂoﬁmw”
m xture was stirred for another 2 h. DCM and

sodi um hydr oxi de sol uti on were added and the m xture
was passed through a Whatmgn 1PS silicon-treated
fllter paper. The organi c phase was evaporated and the
de~produciy was purified by flash chromatography to
the@sﬁ:‘?_ 63 ngy, 0.12° mmol, 86%. 1HNMR (500
i 5N ; .00, 1.09 (2 brs, 6H), 2.55-3.00, 3.65-
.80 (2 brm 6H), 3,18, 3.45 (2 brs, 4H), 3.55, 3.80 (2
60 (s, 1H), 6.16, 6.50, 6.59 (3 s, 3H),
(m 9H). (+) LRESIMS nmlz 525 [M+H] + 10
COVWOUNp~12.1.17: 4- 6 7-DI METHOXY-2- 1 HENYLSULFONYL
-1H PYRRO.-2-YL METHYL -1 2 3 4- TETRAHYDRO SO
U NOLOR- INEt% - N - DI ETHYLBENZAM DE Mao N MO f N OO 1

INEFRMERIAG 5 40] dab”a?sf* e L T LA

carP] uHé%\éﬁlﬁgu%, ﬁr Al ?13 :Tv%bé%ﬁe&nm (AOLEY). AFtet Stirking for

sodi um

10 trfish AGRbaXERPeniyd] odiunt G&icemxylibr8Rydrided7§ mgas. 3émmq1)am
the mxture was stirred for 18 hat roomt é"

added apd tyedmastiresvasciived g 15 pay rﬁo'(ﬂde@@e@mﬁefppsﬁﬁ% agine a5
added and tur

sbpiart Aotk AR e BBl 6l e

anc]stﬁﬁ i ThERLaP M SRRad hiy ioRideRomitidhatera addedSnd the mixture

con-treated filter paper. The organic __phase S
waspaped ﬁiredgtam Whatean { B9l silippwtraated fler paner.-fiherganis p

was AugpoBAtod Rl heie PTpTst et %uﬁﬁscﬂﬁa@eétb%rﬂ%&@%a%&@ﬂd |

theprogitd 122 ) 007 R, ), ‘BN ébg?%m%géggzma 2];)1 2116314‘1 @

br53 B3Bm( TH), %z 2‘696391283 131,13)60 . ,181), B28( .

3. %f;% mﬁjl?i (s, ]H) 56 }& 6. @Z;s 7313 ’5,232}%);% 307(2514% ‘Sé‘ﬁg&ml%s
MHD, GOChY. w12, 42, 187, 2191804, 434;46.6,48.5)2 755 £ 665} 1810,

111.7: 126.3, 129.5, 120.5, 126.3, 128.9, 131.5, 135.9, 144.2, 145.1, 147.2, 1476,

171.3. (+) LRESIMS m/z 463 [M+H]".

COMPOUND 12.1.16: 4-{6.7-DIMETHOXY-2-{(3-PHENYL-1H-PYRAZOL-4-

" YL)METHYL)-1.2.3 4-TETRAHYDROISOQUINOLIN-1-YL}-N.N-

DIE BENZAMIDE

O~ "NEt
INTERMEDIATE 5.1.7 (50 mg, 0.14 mmol) and 3-phenyl-4-pyrrazolecarbaldehyde
(36 mg, 0.21 mmol) were dissolved in DCE (3.0 mL). After stirring for 10 min at
room temperature, sodium triacetoxyborohydride (87 mg, 0.41 mmol) was added and
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WD 20051061484 PCTI SE20041001939 94 X 55.8, 66. 4,
111.0, 111,5, 114.9 123.2 133.3 132.1 136.0 139. 4,

wtiboSosiddy?. 2, 147.7, 171.1. (+) LRESIMS m z4 x
COVPOUND 12. 1.18: NN-DI ETH Frrstdbanorsas

ZL-4-{2-[ (2- ETHYL- 4- METHYL-IH. 5
| M DAZOL- 5- YL) METHYL1- 6. 7- DBMETHOXY- 1. 2, 3. 4-
TETRAHYDRO S OOUI NOLI N-1- YL1 BENZAM DE MeO Me N~ ~Me
the ifciute wasOstiNEd Zod NIEBRMBDINAERpBrature. rmlhygrmemavnngm) resin

and 2-et 4-met hyl -5 10 i m dazol ecar, Eq]e_ll de%{d %8
0.05 22 moyng%a@deééadwommﬂm@wnG zrh an
1 Voo BB e SRyt 3l ARRIAAGRE %ﬁ&msﬁ%e%agghand

Wh%%ngr?dst éiﬁ&n\l\?éat&i filkdr F&O fThd 8rdanf phHagowad araBSfa@édm the

M sodi um h oxi de sol ut’ion were added and
crudeqfrodnott»ws puvifisd pp flastdchromatogiapdy toVieldrhe plrtﬂ‘&ct (63 mg, 0.12

SRR eV R 4 e T

3807, G009 S0F. LhCies %5?15363@?2 Betih oo 51"5%&3; 536
653 1y 3‘9”&@"’% IR A 6(41|1)n 411'1%%, (o

3.08 (nc, 211) 3. 25 3.60 (brs. 311), 3.39, 3.59 (2 d,
J 13 Hz, 213), 3, 60 3.40 S, .6 B{E )
CO aL‘h‘L.'a l? 2% 1 . A 6 -l X ‘\1!! v 9.'-'- -~y '.I " \ 1 'le.bf R AL

PYRROIR?- .ﬁmmwg-me NOLIN-1-¥3 YWN-
DIBEHYEBEAZAMIDEG. 67, 49.48, 56.06, 67.43, 111.2, 112.0,

126.5, 127.2, 127.2, 127.3, 129.3,130.2, 136.1, 136.2,
145.5, 147.4, '148.1, 171.5. (+) LRESIMS nfz 488
.

POUND 12. 1. 19:
\L@-Z r (4- METHYL- | H I M DAZQL- 5- 25
NS. 4- TETRAHYDRO SOOUI NOLI N- 1- YLI - N. N-
I ETHYLEI\IZAM [gE 20051061484 PCT/ 8E2004/ 001939 95

INTERMEDIATE 5.1.7 (30 mg, 0.08 mmol} and 1-phenylsulfonyi-2-
pyrrolcarbaldehyde (56 mg, 0.24 mmol) were dissolved in DCE (2.0 mL). After
stirring for 10 min at room temperature, sodium triacetoxyborohydride (68 mg, 0.32
mmol) was added and the mixture was stirred for 18 h at room temperature.
Tosylhydrazine scavenger resin (0.20 g, 2.4 mmol/g) was added and the mixture was
stirred for another 2 h. DCM and 1 M sodium hydroxide solution were added and the
mixture was passed through a Whatman 1PS silicon-treated filter paper. The organic
phase was evaporated and the crude product was purified by flash chromatography to
yield the product (30 mg, 0.05 mmol, 64%) of the desired product. "H NMR (500
MHz, CDCl3): § 1.03, 1.17 (2 brs, 6H), 2.39, 2.56, 2.73 (3 m, 4H}, 3.19 (brs, 2H),
3.40-3.52 (m, 3H), 3.59 (s, 3H), 3.79-3.84 (m, 4H), 4.68 (s, 1H), 6.11-6.15 (m, 3H),
6.49 (s, 1H), 7.09 (d, J 7.5 Hz, 2H), 7.14-7.24 (m, SH), 7.38 (t,/ 7.5 Hz, 1H), 7.62 (d,
7.5 Hz, 2H). *C NMR (125 MHz, CDCly): § 12.9, 14.1,27.0, 39.2,43.3, 44.1, 50.3, 2




10

15

20

25

O NEt z | NTERMEDI ATE 5.1.7 (50 ng, 0.14 nmol) and
4- met hyl - 5-i m dazol ecar bal dehyde (30 ng, 0.27 mmol)
wetsdiasel ved in DCE (3.0 nL). After stirri ngp

mn at roomtenperature, sodiumtriacet oxyboroﬁ%#ng‘gom”g

(86 mg, 0.41 mmol) was added and 5 the m xture was

stirred for 18 h at roomteaaperature. DCMand 1 M

sodi um hydroxi de solution were added and the mi xture
X SSA&sﬁﬁofaslsiéd) tht.6ukiH4.B 1982 7353 158.7,436i0c 030.45 &t B d 47. 2,

I The se was evaporated and the
1471sz &éi p&?}g@&s Zp‘%%W‘éﬁ?gy flash chPormt ography to
yi el d the product (57 ng, 0.12 nmol, 91 %9. 'H NMR

(500 MHz, CDC13): 1.08, 1.22 (2 brs, 613), 2.07 (s,
CORMOURTSH.1 2872 ﬁI@pHYLOzt 246 ETHYLAITMET?I@IH’: 54 (2
Dbz o At TR B s L) 155 sy 4,
TETR AP SROSROUEE R L Y1 s BENzARDE O30 (Prs, 1H)

112. O, 1: 5 129. 9 127. 2 127. 3 129. 3 130. 2 1361
23 ) MAT. e 147.7, 171.8. (+) LRESIMS mlz 369
(35)3—¥5 COWPOUND 12.1.20: 4- 5
4- METHYL- | H- 1 M DAZOL-5- YLMETHYL -1 2 3

U NOLIN-1-YL -N . DI ETHYLBENZA 41DE O

Ove 20 0 NEt2 INTERI\/EDI ATE 5.1.10 (115

pl ) and 4-met hyl -5- im dazol ecar bal dehyde

%rlng for 10 mn at roomterrperature sodi um
tri acet oxy %)rohydrl de (197 ng, 0.93 nmol) vvas added

INTERMEDIATES, wg avafg auw:&&@gfaaa 2l &h{l-An
t enper at ure. WO 2005/ 061484 PCTI S 2004/ 001939
imid@olecMbabdthyda d?oﬁdng; i emswll Liwersrdissotved an DEE @imdeA fter

Sﬁng'ﬁ:lsx f&ff@ﬁ 0L TR fq%ﬁ “rtﬁ’r&igﬁ umméc%?’@fé?ﬁwgysﬂé%‘i%g: 0.41

romBY AP Afded A theldikture was stirred for 18 h at room temperature. DCM and
1 M sodium hydroxide solution were added and the mixture was passed through a
‘Whatman 1PS silicon-treated filter paper. The organic phase was evaporated and the
crude product was purified by flash chromatography to yield the product (30 mg, 0.05 ‘
mmol, 64%) of the desired product (60 mg, 0.12 mmol, 90 %). 'H NMR (500 MHz,
CDCls): 1.08 (brs, 3H), 1.23 (m, 6H), 2.03 (s, 3H), 2.50, 2.72, 2.93, 3.06 (4 m, 4H),
3.08 (mc, 2H) 3.25, 3.60 (brs, 3H), 3.39, 3.59 (2 d, J 13 Hz, 2H), 3.60, 3.40 (2 s, 6H),
4.53 (s, 1H), 6.16, 6.60 (2 s, 2H),7.27 (m, 4H). *C NMR (125 MHz, CDCL): 11.14,
12.89, 13.43, 14.03, 21.83, 28.00, 39.66, 43.60, 46.67, 49.48, 56.06, 67.43, 111.2,
112.0, 126.5, 127.2, 127.2, 127.3, 129.3, 130.2, 136.1, 136.2, 145.5, 147.4, 148.1,
171.5. (+) LRESIMS m/z 488 [M+H]".

COMPOUND 12.1.19: 4-{6.7-DIMETHOXY-2-[(4+-METHYL-1H-IMIDAZQL-5-

YLMETHYL-1.23 4-TETRAHYDROISQOUINOLIN-1-YT.}-N.N-
DIETHYLBENZAMIDE
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crude product was purified by flash chromat ography to

yield the product (103 ng, 0.20 mmol, 65%. 'H NWR
wbEﬁ@y 4 CDC13): S 0.99, 1.18 (2 brs, 6H) 2.

OTdigsa - (2 m 8H. 3.32. 3.35 (2 s, ﬁi&’ﬁ"‘é‘%’””
(2 d J 12.0 Hz, 213), 5.05 (s, 1H), 6. 51 6. 63 (2 d, J
9.0 Hz, 211), 6. 87 (s, 1H),957.00, 7.14 (m 4H), 7.21
(m SFD 3@80 (d, J3.5 Hz, 2H). COVMPOUND 12.1.21:

Me( YPYAC L 2, 3, 4- TETRAHYDRO 6- METHOXY- 2- 10
| H HMNPAZOL- 5- YL METHYL -1-1SO Ul NOLI NYL -
MeCBONZAM o M N N HNEE |INTERMVED ATE 5.1.8
3.25 ) was dissolved in 1, 2-di chl oroet hane

jlL), 4-nethyl -i-m dazol'e-5- car boxal dehyde (716
Dl ) was added and the reaction mxture
stirreffyat roomtenperature for 10 mn. Sodi um
triacegQxyborohydride (2.1 g, 9.8 mmol) was added and
t he r@actl‘il m xture stirred for a further 16h I\/Ie()—|

v H i A o e e e, eﬁyde
(0 %, R SRt iy ﬁ?ﬁd@ﬁ@&b a0 ‘Aﬁ‘*gcfﬁ""%%g

rooml‘falﬁgﬁture fsoliher erthcatosybaobgirided8€ ehg, 0.4d nmnelgs;vas'ﬁﬂded and
resul ting reS| due vvas purified by flash _chromatography
the a:nxiarq wagstiyead for &8 b at reowe kasengyatyis. aad Eddsedngy

apgde iy ¥ Bhsd id ufnf ré’éﬁy%ﬁr?&bﬁ%@%@%?@

Y, afle wds dvapbzatedldtd) the 2rifdi@ t
Sl 4 T s

wasoinfied byafiqs choonpetegraphyl ) yield, tb@pqoductis'z pag, 0giR)mmel, $3%).

'w R (500 waats, O D81 2202 86, 6, 2] s, SR 2402 a2 80
3 Oé/ti-g%i, Eﬁg@is 35541é 1%5, 463, %,391§ 55(2 8,3J?3 H%g%ﬂ)s 445%(?; 1H),

6.16,2059(2 s, 280)07. 293@4H) &38@&5, ]1-@6 C,NNHB(IZSMHE gDc135811114
VS 11z 433 [ ML 30.VD 20051 061454
13 mﬂ@égé@@pmg@,gw 657 46. 67 40 485504, 58,06, 07 45 111921120

126.5, 129.9, 127.2, 127.3,129.3, 130.2, 136.1, 133.3, 145.9, 147.6, 147.7, 171.8. ()
LRESIMS m/z 369 (100), 463 (35).

COMPOUND 12.1.20: 4-{5.8-DIMETHOXY-2-[(4-METHYL -1 H-IMIDAZOL-5-
YLIMETHYT.]-1.2. 3 4 TETRAHYDROISOQUINOLIN-1-YL}-N.N-
DIETHYLBENZAMIDE

j y
OM

0% NEL,
INTERMEDIATE 5.1.10 (115 mg, 0.31 mmol) and 4-methyl-5-
imidazolecarbaldehyde (108 mg, 0.62 mmol) were dissolved in DCE (5.0 mL). After
stirring for 10 min at room temperature, sodium triacetoxyborohydride (197 mg, 0.93

mmol) was added and the mixture was stirred for 18 h at room temperature. DCM and
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COMPOUND 12.1.22: NN-DI ETHYL-4- 2-
1H | M DAZOL- 5- YLMETHYL -6- METHOXY-1. 2, 3. 4-TE' |

WANERISOOU] NCLI N- 1- YLI BENZAM DE MeO NJN O % Ezdﬂmoww
TERMEDI ATE 5.1.8 (80 ng, 0.236 mmol ) was di ssol ve 8

1, 2-dichloroethane (3 nL) and
I m dazol e- 5- car boxal dehyde 965. 4 ng, 0.473 mol) was
added under stirring. The reaction mxture was stirred

1 Masodiuse hy drenisiersgtutioa were addedand thesouxtyra was passed through a

WOSHACRPAHIS O e (250-5 10, ], 182, (TRl cues, addd
erabl RGBT MBS IR 1976 *éééhﬁﬁ?%%%g’

0.24 Briidl) 659 'HIVRR (500WIHz, EDE1H05 090} .28 €2 bis) 6H)YN682.74,

The residue was purified by flash hrormto raphy on

3. 193@2) (@ah,BH), 3 GOBBEKDS, GID), 3)44; 3.6412 ds 4 1 DONBLIRD), 3,95 {5, 3H),

654, %?39%%213?6383%1}@7%1% n it 28 0 ok T80 @,

J3§:§QH§ 86 (br d, J 16.4 Hz, 3.09 (m IN), 3.21
), 3.35 (br s, 211), 353(m 15 111), 3.61 (br

3.73 (d, J 14 Hz, IR), 3.83 (s, 3H), 4.68 (s,
co 0@5@652 {21 R-DIEGTHML-4<]1 2138-TRTRSI VDR O METHOX Y -2-

[(4 mﬁL-lﬂLM&oElﬁ-mlmmﬂﬁsmm@mﬁn}s
B A 4735, 79.15,739. 55, 43.59, 4/.19, 55. 33

12.57, 112.95, 121.47, 126.57, 129.81, 130. 05,
130. 05 13 579, 134.97, 135, 98, 136.12, 145.48 158.03,
Me@ ; I VB mlz 419.10 [M+H +. 20 COVPOUND

?EjSHYL 4-f2-f | H | M DAZOL- 5- YLMETHYL) - 6, 7-
¢ 8, 4- TETRAHYDRO SOOUI NOLI N- | - YLI BENZAM DE
N MeOv “H O NEt2 WD 20051061484

PCTIS?'OHA/001939 98 | NTERMVEDI ATE 5. 1.7 (80 ngy, 0.216
di ssol ved in 1, 2-dichl oroethane (3

NEt,
INTERMEDIATE 5.1.8 (1.1 g, 3.25 mmol) was dissolved in 1,2-dichloroethane (70

mL), 4-methyl-imidazole-5-carboxaldehyde (716 mg, 6.5 mmol) was added and the
reaction mixture stirred at room temperature for 10 min. Sodium
triacetoxyborohydride (2.1 g, 9.8 mmol} was added and the reaction mixture stirred
for a further 16 h. MeOH (5 mL) was added and the reaction mixture concentrated to
dryness. The resulting residue was partitioned between EtOAc (50 mL) and NaOH
(1IN, 30 mL), the aqueous phase washed with EtOAc (2 x 50 mL), dried (MgSO,),
filtered and concentrated to dryness. The resulting residue was purified by flash
chromatography on silica gel (10:1, DCM:MeOH) to afford COMPOUND 12.1.21
(736 mg, 54%) as a colourless oil. 'H NMR (500 MHz, CDCl;): § 1.13, 1.24 (brs,
6H), 2.09 (s), 2.53 (td, J 4, 13 Hz,), 2.76 (br d, J 17 Hz, 1H,), 2.98 (m, 1H), 3.09 {m,
1H), 3.28 (br s, 2H), 3.55 (br s, 2H), 3.33 {d, J 2 Hz, 1H), 3.60 (d, J 2Hz, 1H)}, 3.76 (s,
3H), 4.56 (s, 1H), 6.58 (s, 1H), 6.64 (br s, 1H), 7.29-7.30 (m, 5H), 8.30 (5, 1H). Bc
NMR (125 MHz, CDCl): 5 11.2, 13.1, 14.5, 29.2, 39.6, 43.7, 47.0, 49.6, 55.4, 68.0,
112.6, 113.0, 126.5, 127.0, 129.5, 130.0, 130.1, 133.2, 136.1, 136.2, 145.9, 158.1,
171.6. (+) LRESIMS m/z 433 [M+H]".
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nm.) and i m dazol e-5- car boxal dehyde (41.7 ng, 0.434

mmol ) added under stirring. The reaction m xture was

Wi t0s/esl4d room tenperature for 10 m n. Sodi UNpCT/SE2004/001939
tri acet oxyborohydride (230 ng, 1.085 mol) was added

and the reaction mxture 5 stirred for a further 16 h.

I N NaOH (2 nL, 2 mmol) was97added and the resulting

m xture taken up in EtOAc 10 rrL , vvashed vvlth NaHCGS
COMBPOWNDa L3 1 221 ] A 2-( B A : j. T .

Si 02 col umn (DCM I\/EO—| 10: 1) to afford CO\/PClJND 12.1.23
66. 4 rrg, 66% as an oil. tH NWR (500 MHz, CDC13) 8
By, : 1.41 (br s, 3H, 2.82 (br s, IH, 10
\ﬁ 2 Hz, 1H),109 (m 1H), 3.28 (m IH),
» ) , 363387(m 411), 3.78 (s, 3H),
4.02 (sj 311),H4.82 (s, 1H), 6.33 (s, 111), 6.78 (s,

1H), (s, 111), 7.48 (m 4M7.74 (s, 111); t3C NMR
(125 N CDC13): 8 13.00, 14.34, 27.66, 39.62,

43,55, 16.59, 49.52, 56.00, 66.56, 111.19, 111.81,

121. 4 .57, 126.76, 128.53, 129.87, 131.12,

135.0 I8205, 144.71, 147.51, 148.09, 171.51: (+) 15

EEARAYE 150 A0 BN AR st

ml ﬂmwmbdﬂamahy& 445ﬁmgmm7mmwwmmmo Me
O NEt2 | NTERVEDI ATE 5. 1.7 (80 myg, .0.216. mgl
stirviag: Hleggmmmmm was giigpd etrr@etmtame{&kure ﬁ@L 10481 Sodium

wagsByOREpRYdH 50 SR T rastiofed &ﬁ,ﬁﬁé%?ﬂ}éﬁé%ﬁéf?%

stirFe0t b ERer oW, ¢ N MaOkD(2vh, 2 ﬁﬁﬂé Had added and the resulting
triacet oxyborohydride ( 30 ng, 85 nmol ) was added

mizenet taken upEcEiOAT (Honki), svasksd wﬁbwaﬂﬁoﬂﬁfmﬂp} angrbring (f mh)

and FoRE e KT B! HEFORb S o sk SR ErRe
Sldlghgbom ﬁgéM’Mé@H (15°1 d‘% %ﬁ'ﬁ?m 5.8 ?§2 R rﬁ%}’@@%}sas an
e srdue was puri ash chromat og aph

oil SEORMR | V\gﬁ (Zoi(brm { 1 3RdbCOYARAGS {62.t1/ 26 Hz,
(63.5 ng, 569 _as 2005106148

1H), 2.86 (br d, J164Hz 1H), 3.09 (m, 1H), 3.21 {m, 1), 3.35 (br 5, 2H), 3.53 (m,
1H), 3.61 (br s, 2H), 3.73 (d, J 14 Hz, 1H), 3.83 (s, 3H), 4.68 (s, 1H), 6.65 (s, 2H),
6.71 (s, 1H), 6.93 (s, 1H), 7.38 (m, 4H), 7.51 (s, 1H); *C NMR (125 MHz, CDCly): §
13.01, 14.35, 29.15, 39.55, 43.59, 47.19, 50.02, 55.33, 67.11, 112.57, 112.95, 121.47,
126.57, 129.81, 130.05, 130.05, 131.79, 134.97, 135.98, 136.12, 145.48, 158.03,

171.56; (+) LRESIMS m/z 419.10 [M-+H]".

COMPOUND 12.1.23: NN-DIETHYL-4-[2-(1H-IMIDAZOL-5- YL METHY] }-6,7-
DIMETHOXY-1,2.3 4-TETRAHYDROISOQUINOLIN-1-YLIBENZAMIDE

MeO

Ma:llii N“/J[£§
¢
0% "NEt,
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PCT/ SE20041041939 99 an oil. 1H NMR (500 MHz, CDOl 3):
6 1.28 (br s, 314), 1.41 (br s, 311), 2.95 (d. J 15.4
Wdz2008/8dkss 3. 03 (m I H), 3.26 (br s, 111), 3.43

oH), 3.73-3.96 (m 511), 3.76 (s, 311), 4.01 Féﬁ&E%TfW”“”

4.85 (s, 111), 6.33 (s, 1H), 6.43 (s, 111), 6.77 (s,

211), 7.42 (m 2H), 7.55-79%8 (m 511), 7.83 (m 214);

13C NMR (125 MHz, CDCI3): 5 13.71, 14.99, 29.42, 5
INTRRMEDIAT 3 1. 7480 sng, OQﬂGBQmOB@VMssGBJeEEn 1 2odicKiBroethane (3

2.54 124

I}ai%d el SJsibongiiebite (7 9 0.4 mompl) adlslivmdénsiiring.

S5 GR ypl  ol d GgESMI e Sl 41

tna@lt SRk dMdE KEPOY m I 085 ks #dded and the reaction mixture
FURYL) METHYLI - 4- TETRAHYDRO SOOUI NCLI N- 1

Stlﬁed/L?ImEf;g?vr @)@h ] %Ha@HZQ oaL N dir Emed'ﬁﬁd?oheﬂxﬁ&ﬂbﬁgs
minfl akef 1 R B0 Al g et Al g hrpe g
and\WBACARHARY 4 HRhes$ THY felliue gﬂa? gﬂﬂ%& ﬁ?ﬁ%&lg&%ﬁhfé{oﬁa%h%%

stirred at room t enperat ur

SiOf colanet @GMOMeO¥H16: teto(aid EOMPOLNB22m23 (66Was 663%)3'35
qqnqlthereactlon mxture stirred for a further % :

R0 MHz£8(13) ficls2&lpa 8. B d - 41HEr 8,681 2i8Adbr s IH),

2 9{@*#&?%??%«”&#&"3‘@% 55 A0 im0 B D SR (o,

4H)T31618f(§33}!buﬂ 0245, T4, ufsag% 1@1’) 3 B?;@ mgf Qﬁ@t@%pﬁ)ﬁa?é‘ 128,

ol um hexane Et

74mmmm m(s,uma ’(ccsm(lzﬁvmz amm 6|1B ooL HM/,FM@QO
30,0983 55046.35, 46557 580016656, 1198, L - 8Br21 45, 30658, 12636,

123}3 gzé 87, fa1 d@*’lgs §571§’36%59i_4[§ %61%‘?)5316 ,lnﬁs @é,) fﬂsslgﬁ

LRESﬂdSZy%44QmwNﬂ&M 7.52- 7.60 (m 611), 7.82 (in, 211);
13C NVR (125 MHz,” CDCI3): 5 12.98, 14.31, 29.74, 25

39.45, 43.51, 48.36, 50.97, 55.29, 66.13, 105. 71

coﬂ&b@gn fﬁ(ﬂ_{{élﬁg 7 _27 30, 129.8
R LU _

LEEEE&EQ%@SZ&MEEE+. WD 2005/061484 PCTISE2004/001939 100
COVPOUND 12, 1.26: NN- DI ETHYL- 4-
( 7- HYDROXY- 6- METHOXY- 2- ( ( 5-

0” “NEt,

INTERMEDIATE 5.1.7 (80 mg, 0.216 mmol) was dissolved in 1,2-dichloroethane (3
mL) and 5-phenyl-2-furaldehyde (74.8 mg, 0.434 mmol) was added under stirring.
The reaction mixture was stirred at robm temperature for 10 min. Sodium
triacetoxyborohydride (230 mg, 1.085 mmol) was added and the reaction mixture
stirred for a further 16 h. 1 N NaOH (2 mL, 2 mmol) was added and the resulting
mixture taken up in EtOAc (10 mL), washed with NaHCO; (5 mL) and brine (5 mL)
and concentrated to dryness. The residue was purified by flash chromatography on
Si0; column (DCM:MeOH 20:1) to afford COMPOUND 12.1.24 (63.5 mg, 56%) as




METHYL- | H BVI | DAZOL- 4- YLI METHYL1- 1. 23, 4-
TETRAHYDRO SOQUI NOLI N-1- YLI BENZAMDE Mao M N HI1 / N
W 200bleé1dsdfo a sol ution of | NTERVEDI ATE 5.1.12
0.158 mml ) in anhydrous di chl or onet hane (3, EE%EEP”M’”‘””*‘
added 4-nethyl -1 H i m dazol e- 5- car boxal dehyde (2. 5eq,
43 ng, 0.395 nmol) and fol 19%9wed by sodi um
tr| acet oxybor ohydri de (4eq, 134 ng, 0.623 nmol). The
an gibAHINYR zﬁOQtMHe @Bglgétﬁ Rﬂédhm, 3ot Empe BHDLZ.85 (G 15.4

He, Ha A S b a b 4 S@aﬁseﬁb,S Tcshale. ﬁ%‘si?%@,
SHp1 (S ARS8 G B B D E T Yk ARG T RED.

93 2
7'55a'g gl mj?g Z‘E? g’%’ éﬁﬁ NGI\/]I%HM%&O MHz, c&‘c%’f %112114]99 .42,

5 4081, 4B 5L 531061{,516@4 6655, 105,438 10 5.85 3H2,54. 1@44@[112713‘))
12740, ig& ”bguﬁ)sl( 350355181, 13 0431%@( gftggz% 39 gsg&s( d.
154?#87?'68 GULRESIES b sy nvdiyS sheo g 15,05, 1P

.75 (s, 1H). 13C NMR (125 MHz, CDC13): 5 9. 10,
12 oo 13,05 2775, 39.80. 43 80. 49.05 S5 25,
OBPOUNDI 12,125, N Y1345 660 HENYLE2

C . 0 ,
10 FURYLMETHYDDIPE 4 ﬂmm UBNOBIN- 1148, BENZAMID
146.82, 172.50. (+) LRESIMS miz 449 20 (MrH)t. COVPOUND
o Mea;z_ 2P~ N N- DI ETHYL- 4- { 7- HYDROXY- 6- METHOXY- 2- ( ( 2-

} | M{DAYOL LMETHYL -1 2 3 4 TETRAHYDRO S
| PNZAM DE 25 WD 20051061484
PCTI SE204| 001 39 #1 MO ~ ~INHO/ NN ONEL2 To

of II\ITERI\/EDI ATE 5.1.12 (100 ng, 0.28 nmol)

INTERMEDIATE 5.1.8 (80 mg, 0.236 mmol) was dissolved in 1,2-dichloroethane (3
mL) and 5-phenyl-2-furaldehyde (81.4 mg, 0.473 mmol) was added under stirring.

15  The reaction mixture was stirred at room temperature for 10 min. Sodium
triacetoxyborohydride (250.5 mg, 1.182 mmol) was added and the reaction mixture
stirred for a further 16 h. 1 N NaOH (2 mL, 2 mmotl) was added and the resulting

. mixture taken up in EtQAc (10 mL), washed with NaHCO; (5 mL) and brine (5 mL)

" - and concentrated to dryness. The residue was purified by flash chromatography on

20  8iQ; column (hexane:EtOAc:MeOH 70:29:1) to afford COMPOUND 12.1.25 (61 mg,
57%) as an oil. "H NMR (500 MHz, CDCls): 8 1.30 (br s, 3H), 1.41 (br s, 3H), 2.99
(m, 2H), 3.35 (m, 1H), 3.45 (m, 2H), 3.60 (s, 3H), 3.72 (br s, 2H), 3.78-3.95 (m, 3H),
3.91 (s, 3H), 4.86 (s, [H), 6.42 (s, 1H), 6.75 (m, 2H), 6.81 (s, 1H), 7.41 (m, 1H), 7.52-
7.60 {m, 6H), 7.82 (m, 2H); °C NMR. (125 MHz, CDCly): & 12.98, 14.31, 29.74,

25 39.45,43.51, 48.36, 50.97, 55.29, 66.13, 105.71, 111.23, 112,41, 112,92, 123.72,
126.66, 127.30, 128.80, 129.78, 130.06, 130.33, 131.09, 135.86, 136.23, 145.65,
151.94, 153.56, 157.86, 171.50; (+) LRESIMS m/z 495.0 [M+H'_|+.




i m dazol e- 5- car boxal debyde (120 ng, 0.7 nmol) in
anhydrous 1, 2-dichl oroethane (6 nL) was added sodi um
W0 208884195y bor ohydride (238 ng, 1.126 mol)
reaction 5 mxture was stirred at roomtenpera?f:ﬁ”éE?O(S'i”('ml5'39
20hr then quenched with saturated aqueous sodi um
bi carbonate and extracted wibh et hyl acetate (2 x 20
dr| ed over SO4. Solvent was renoved and the
O i ROXGHMATHOXY-2-[(5-
MWWBM@MQWMMKDZQ% ol , 48% of
mmmmg%ﬂm@wmmmmzmy NVR (500 Mz,
rs, 6Hy, 2.58 (m 1H), 270(m
1H), 10290(m 111) 3.15 (m 1H), 3.20 - 3.60 (m
3. 71mes, 3H), 4.68 (s, 1H, 6.10 (s, 1H), 6.61
.0 : 1H), 7.25 - 800 (m 9H), 8.60 (br s,
1 MHz, DMBO d6): S 14.00, 15.00,

B9. 80, 144.10, 171.05. (+) LRESIMS nmlz 511
¥5 COVPOUND 12. 1. 28:
- BENZYL- 1H | M DAZQOL- 5- YL) METHYLI - 6, 7-
5 DI METIIOXWNRL, 2, 3, 4- TETRAHYDRO SOOUI NOLI'N-1- YLI' - N, N-
DI ETHYLBENZAM DE MeO MeO NIN 20 O NEt2 | NTERMEDI ATE
Tos sQluﬁ%@ﬁ]]ﬁ'ERMEEIAfﬁEIS)l Bh(56 mg, 0.158 mmol) in anhydrous

@ Rl Blo MR adnn - BEa secarooyplde g

A A My By T

mgt @63 tahol) e The reat BommixRess wahiired 4t esoth etEiseztuRsfof 76hr then
2.4 WD 20051061484 PCTI SE20041001939 102 mmol | g)

10 quspahechivith qatarpted pRUeATISIadivm hisarhogiate-andextrated mothresityl 2c¢tate

@ Rof MR M Sl AN o Bt R B e e

propileaabolaniiiat sltodshy td Eidk 60 B0, 13’@9@::&53%&*@ dehase

was evaporated to “dryness and fied fla

COMIPOLRID §2 4 Abyas(alWigite Sl Hi NRD somm@@mnﬁ% b.15 (br S,
nmet hanol in dichl oronethane) to yield the product §
3Hg, 3001 S5 MNBI08 (SGTER) 261, s 2. 5B nAkD), 2cH50x®) LH)1 3 08 (,

15 1H) 35S of s 215, 3%b'd; 730 Y 5G4t 8, 3. &, F18%, 1) S.80
(s, 3H), 4.58 (s, 1H), 6.15 (s, 11D), 6.70 (s, 1H), 7.35 (d, J 8 Hz, 2H), 7.40 (4, J 8 Hz,
2H), 7.75 (s, 1H). ">C NMR (125 MHz, CDCl,): § 9.10, 12.00, 13.05, 27.75, 39.80,
[ ] 43.80, 49.05, 55.25, 68.02, 111.15, 114.97, 125.66, 126.13, 127.44, 128.00, 129.42,
129.89, 133.19, 135.99, 144.60, 146.00, 146.82, 172.50. (+) LRESIMS m/z 449
20 MR

COMPOUND 12.1.27: NN-DIETHYL -4-{7-HYDROXY -6-METHOXY-2-[(2-

PHENYL-1H-IMIDAZOL-4-YLYMETHYL ]-1.2,3.4-
TETRAHYDROISOQUINOLIN-1-YL}BENZAMIDE
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20

6H), 4.12 (m 2H), 5.12-5.39 (m 3H), 6.13, 6.64 (2 s,
2H), 7.00 (d, J 7.0 Hz, 213), 7.35-7.42 (m 7H), 7.77,

We2008/B14s8. 48 (s, 111). (+) LRESIMS mfz 539 (
COVMPOUND 12.1.29:4 6 7- DI METHOXY- 2- Ftisezonarfbioas

1- METHYL-I H 11 YDAZOL-5- YLMETHYL -1 2 3 4- TETRAHYDRO SO

U NCLIN-1-Yl -N - DI ETHYLBE§{AMIDE MO Meo N~t~ M O
NEt Z 15 INTERI\/EDI ATE 5.1.7 (50 ng, 0.14 mmol) and

MeQ< pB: - zol ecar bal dehyde (30 ng, 0.27 rnnol)
[ Iv . l (2 m). After stirring for 10 mn
HE O™ (at u sodi umtri acet oxybor obydri de (86

my, 0.41 mml)Hwas added and the . mixture was stirred
for 1§ roomtenperature. DCM and 1 M sodi um

{{.d8] solution were added and the m xture was
rough a Whatman 1PS silicon- 20 treated filter
. e organl c phase was evaporated and the crude
pr odu®¥ o iRk purified by flash chronmatography to yield

To ¢3g85R of BYTERYETATE 51 32bp oity Vs mion S5 iRy Bl
lmgéboﬁ@ gAcFa}box%fﬁg g@i@mg b7, mﬁm%%nﬁ_ﬁlréﬁg 1,2*@0131&05@&1565@5
mlL3 wag lided/sodiung Macsuel)(ybcﬁohﬁlr(cb (28 &/tng‘, 3(1:26|an112 Thamctlon
e o o v s Gl G e

bl il s L ) B

Mg8€8. Bolvkhlwas remogved RESHTesitue Y09 prifoa) by plz@ﬁar(aﬁﬁe) colinn
20051061484 PCT/ SE2004/ 001939 103 ND
chromR BT HORIE g (E6 ol 45041 MSOMPOUNTL FAr2s s white
so@%mﬁswmﬁlg (brs, 6&}1_ 2.8 Fg,'_lﬁll)B, EWQIE-I),
2.90 (m, 1H), 3.15 (m, 1H), 3.20 —3.60 (m, 6H), 3.71 (s, 3H), 4.68 (s, 1H), 6.10 (s,
1H), 6.61 (s, 1H), 7.00 (s, 1H), 7.25 — 8.00 (m, 9H), 8.60 (br s, 1E). "CNMR (125
MHz, DMSO-de): 5 14.00, 15.00, 29.06, 41.80, 48.02, 52.10, 54.00, 66.03, 112.50,
116.03, 125.00, 127.01, 128.90, 131.08, 131.10, 131.80, 136.80, 139.80, 144.10,
171.05. (+) LRESIMS m/z 511 (M+H)".

COMPQOUND 12.1.28; 4-{2-[(1-BENZYL-14-IMIDAZOL-5-YIYMETHYL]-6.7~
DIMETHOXY-1,2.34-TETRAHYDROISOQUINOLIN-1-YL}-NN-
DIETHYLBENZAMIDE

); WY

INTERMEDIATE 5.1.7 (50 mg, 0.14 mmol) and 1-benzylimidazole-5-carbaldehyde
(51 mg, 2 eq, 0.27 mmol) were dissolved in 1,2-dichloroethane (2 mL}) and sodium

triacetoxyborohydride (86 mg, 3 eq, 0.41 mmol) was added. The reaction mixture was
stirred at room temperature for 18 h. Resin-bound tosylthydrazine (73 mg, 2.4
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13

20

23

| NTERVEDI ATE 5.1.7 (50 ng, 0.14 mmol ) and
1- et hyl - 4-i m dazol ecar bal dehyde (30 ng, 0.27 mmol)

wWES085/041980! ved in ACE (2 nL). After stirring f '
at room tenperature, sodiumtriacet oxyborohyd}i&régﬂg@éﬁw”

ng, 0.41 nmmol) was added and the mxture was stirred
for 18 h at roomtenperaturgy Resin-bound
tosylhydrazine (73 mg, 10 2.4 mmol I g) was added and the
%} waeadizd aad thiemeduicorasagiited for2nbtheDZM Bichldroiethane
um hydr oxi de sol uti on were added q%nd the m x

and}aae‘l aspseEssoditg Exgqifoalde\anhﬁ.tlﬁ& wererasider the %K‘t‘l%‘a%%hﬂkee‘l and
T

asem}%e R 3 Thaa 3 AR et R o AR S faeald©

dryé%sg aﬂd \E/]er y%ﬁg ﬁgéhsé%ﬁa S gﬂ%hﬁlmg@'g%%h}l@@rg&%)m H.iS

me’rllaﬂ? in alogg)réﬁleﬂlhﬁe) té irleld &e@o&o@ 813 ﬁgml?)SSmE&l( %%) H

N (M, OB 1 0by 1 26 (atrs, 606 3005560 (i §RD), 5. 625382 £ .
6HY 419 (o tDiAD 38 (m, 38, 6.13)6 6478, Y™ 60 (8 1.0 282) 2111}
7.3%-(7?:4]2- G 7 797, DL AR Bof (A iMEdsixks hik 539 DOGRL- 5-

) LI METHYL] - 1. 2. 3. 4- TETR ABYDRO SOQUI NOLI N- | - YL%VETHOXYI
-N.N DI ETHELBENZAM DE MeO

Dmmmzmammﬁal deyde (0.06 g, 0.6 mmle) in

1, 2-di chi oromet hane (5 mL) was added sodi um
triacetoxyborohydriden (0.32 g, 1. 5 nmol e) and the
MeOgS solu on was stirred at roomtenperature for
Sod um oxide (1M 20 nL) and 5 chl oroform (60
wl's._all d the mxture filtered through a
atman |1 PS f|| el paper. The sol vent was renoved from
gfgy ¢ phase in vacuo and the residue purified by
pmat ogr aphy (2/ 98 Met hanol / Chl orofornm) to give

12.1.31 (0.06 g, 25% as a yell ow anor phous
NI\/R(SOO MHz, CDCI3): 5 1.17 (br s, 6 H),

2.14 (@ BHEg, 256(dd J4, 14.5 Hz, 1H), 3.83 (m 2H),

| mi@@%ﬁ”ﬂ L e i Vi s e

(301{@% 087 %615 we%&'&hsscﬁv&Fm@CE §Duiy. ARED stirfing for(10, mikt kmm
temperature sodlum tnaeetoxyborohydnde (86 mg, 0.41 mmotl) was added and the
mixture was stirred for 18 h at room temperature. DCM and 1 M sodium hydroxide
solution were added and the mixture was passed through a Whatman 1PS silicon-
treated filter paper. The organic phase was evaporated and the crude product was
purified by flash chromatography to yield the product (29 mg, 0.06 mmol, 46%). 'H
NMR (500 MHz, CDCly): 1.05, 1.28 (2 brs, 6H), 2.54, 2.72, 2.90, 3.06 (4 m, 4H),
3.25 (brs, 2H), 3.39-3.65 (m, 4H), 3.53 (s, 3H), 3.62, 3.89 (2 5, 6H), 4.52 (s, 1H),

6.13,6.64 (2 s, 2H), 7.31 (m, 5H), 8.19 (s, 1H). *C NMR (125 MHz, CDCls): 13.12,

14.44, 23.42, 21.00, 28.07, 33.61, 39.70, 43.57, 46.70, 48.12, 53.63, 56.06, 68.38,
111.2, 1119, 123.2, 126.7, 126.9, 127.1, 1273, 128.7, 129.9, 136.8, 137.0, 138.3,
144.5, 147.6, 147.7, 148.2, 171.0. (+) LRESIMS m/z 369 (100), 463 (35).
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NMR (125 MHz, CDC13): 6 11.28, 24.22, 44.38, 48.34,
55.86, 56.01, 59.20, 71.59, 111.14, 111.56, 114. 30,

WiR50088614825. 64, 127.12, 128.18, 129.78, 130.76

147.53, 148.17, 159.27, 171.15. (+) LRESI M5 nvgciégzo%?moww
[M+H ", 15 COMPOUND

12. 1. 32: 4- UB. 7- DI METHOXY- 2- f(34- METHYL- | H- | M DAZOL- 5-
YL) NETHYLI - 1. 2. 3, 4- TETRAHYDRO SOOUI NOLI N- 1- YL}

COMBPONND EE.&30D1£$E@BEEZH@}@E-M@-MTPM4IH~MANOL-4—

YLBVENEAN - NIB WMETBDR,_-CESQEE&@L@I—@Z D )- and
DIETRet bpiNnAsianegazol ecar bal dehyde ng, 0.1I0 mmol)

were dissolved in DCE (5 nL). After stirring for 10 min
at room tenperature, sodiumtriacetoxyborohydride (33
ny, 016 mmol ) ygs added and the m xture was stirred
MeDQr. 18 at roggxterrperature Resi n- bound

100 25 ny, 1.5 mol/g) was added and

X f”agitated for another 2 h. DCMand I M
SOdI um hydr oxi de sol ution were added and the m xture
was pagsed through a Whatnman 1PS silicon-treated
filterl pdper. The organi c phase was evaporated and the

the de j ed product (10 ng, O. 02 39% 1H NMR (500
Nt 1.14, 1.28 (2 brs, , 2.17 (s, 3H), 3.10

Rl T L e R NN
O30 el R A G i on

terpETathfe Adddiin @PRB@dyhoﬂBhiEtMs (8d mg40 | mmol) was added and the
.METHYL- | H 1 -YL METHYL -
FgRetreer

| ] G bR mopErET Desesbp e areibyirazios (B3 e
2.4%&81/&) whs 24l and the mixture was agitated for another 2 h. DCM and 1 M

sodium hydroxide solution were added and the mixture was passed through a
Whatman 1PS silicon-treated filter paper. The organic phase was evaporated and the
crude product was purified by flash chromatography to yield the product (23 mg, 0.05
mmol, 37%). The "H NMR shows very broad signals. 'H NMR (500 MHz, CDCl):
1.05, 1.28 (2 brs, 6H), 2.70-2.83, 3.01, 3.29 (3 m, 6H), 3.50-3.70 (m, 4H), 3.66 (s,
3H}, 3.69, 3.86 (2 s, 6H), 4.73 (s, 1H), 6.12, 6.61 (2 s, 2H), 6.78 (s, 1H), 7.34-7.40 (m,
SH). (+) LRESIMS m/z 369 (100), 463 (35).

COMPOUND 12.1.31: 4-({6.7-DIMETHOXY -2-[(4-METHYL-1 H-IMIDAZQL-5-
YLOMETHYL]-1.2.3 4-TETRAHYDROISOCOUINOLIN-1-YL} METHOXY)-N.N-
DIETHYLBENZAMIDE

07 “NEt,
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O NEt 2 | NTERVEDI ATE 6.4.1 (27 ng, 0.067 nmol) and
5- net hyl - 4-i m dazol ecar bal dehyde 10 (15 ng, 0.134

womes/oymse di ssol ved in 1, 2-di chl oroet hane (3.
sodi um triacetoxyboronhydride (43 ng, 0.20 Pﬁ:ﬁﬁzu@ﬂ&’oww
added. The m xture was stirred for 18 h after which
ethyl acetate and | M sodi udhydr oxi de sol ution were
added. After hase segar ation the agueous_  phase was

To 2 selutien eHINE TEyedildfe mad0.f mmelshendémetisdgani c

. .extracts re d n rin

imi ol R Wé“’i@?gﬁ Dot T 12 e pteRothgoe 8 e

addad éodlﬂﬁ by oYy dabidd (0esh éeqrs fantbleY¥ridethe Eesh&ingtsb& on
and washi ng f thé resin th trate was evaporate

wasastigrel e roas tednpeeravare fonii 8 hi deinyn hydrekide a:moa&nﬂgraaa hy,
which yi el ded the product (7 O 014 nmol '

clOForEi60 mikivas el 394 U mxtrs SireAnrsngh AMpatEn IR fler

2. 2. 83
paps! bghe sptiknt fg¥ famovetyond gyt 85“6?)’ am%%ﬁdﬁ%&es%%ﬁo
purﬂie@:’by(ﬁashjeﬁﬂdmat@%ﬂﬂh_)'@ Kﬁletlﬁnél/(tﬁloro%rcﬁ 0 @veg@O(vﬁ‘i)Uﬂ]D
5 72.0 Hz J 2. 0 Hz,
12 B3LI0.08 g385%] s o 9l a:(m;)phbmmﬂs mmxsoam;z [OIB(EI];} s
ETHYLAM NO CARB PHE H_
115 (0t 03, £ (4430 BAG G, S AL} St 1P .55 gong ZHD bl (5, 313,

3.86 B DT IR SESbOT obF P Hhe e 10, T syIED. 642

. I(AT m 13
e B) 1 il o3t bl Qahye (29 g 8 134

Nl\/ﬂhglm)s I\élﬁzeCElC}iﬁDE\l £238) 24.22, 24 B3¢ AB amm 3\6366 01( 39 00;ﬁ|ﬂ)59,

. . A
m"’n‘f&sliﬁébﬁﬁ%"i‘é?éﬁxﬁs?@"ﬁgi‘féiﬁf‘&ﬁeﬁaﬁ%ﬂﬁaoﬁ%ﬁip%
14P)\A/\5/e§r’gaggdé§9'%’f:'t§2?'tlg e separ aﬂ/ on Wﬁghggus Sﬁlagé' o

was extracted with nore ethyl acetate and the conbi ned
gani c hasjes vvere shedvvlth vvater and br| ne

YLDMETE‘IYZ&.MI M'&"ETRAHYDROISOOUH\TOLINJ YL}METHYL‘)-N.N-

DIETHYLBENZAMIDE

LSO
EtoN I O

INTERMEDIATE 5.1.5 (25 mg, 0.05 mmol) and 1-methyl-4-imidazolecarbaldehyde
(12 mg, 0.10 mmol) were dissolved in DCE (5 mL). After stirring for 10 min at room

temperature, sodium triacetoxyborohydride (33 mg, 0.16 mmol) was added and the
mixture was stirred for 18 h at room temperature. Resin-bound tosylhydrazine (100
mg, 1.5 mmol/g) was added and the mixture was agitated for another 2 h. DCM and 1
M sodium hydroxide solution were added and the mixture was passed through a
Whatman 1PS silicon-treated filter paper. The organic phase was evaporated and the
crude product was purified by preparative LCMS to yield the desired product (10 mg,
0.02, 39%). "H NMR (500 MHz, CDCL): 1.14, 1.28 (2 brs, 6H), 2.17 (s, 3H), 3.10-
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stirred for 2 h. After filtration and thorough washi ng

of the resin the filtrate was 10 evaporated and the
Ww@si08g48ps purified by flash chromatography t

product (36 ng (0.064 mmol, 96%. 'HNIVIR (5 g"ﬁﬁ%‘?““mw”
CDC13): 1.13, 1.27 (2 brs, 6H), 2.64, 2.82, 3.10,

3.12(4 m4H), 3. 11

d,
3.6 3802 2, A0, 83580 co s 2411, 1%@?13%@&%@521{),@29 (61 8,

S, (35 &3@&%"@@%@%&5 G Lresivg mr

559(100) 15 [M+rH t COVPOUND 12 1 35.
D) ETHYLAM I\IO) CARB(]\IYLI PHENYL} 2-i (4-
. 3 YEEAMIN:

N OTE T

EFRYA. SULFAVATE 20 Me Me

TENRARYDROIS LDV, 2 (12 ny,
0. 028 nunm) aqulgiﬂe %gib 7 13 ehyde (6

ng, 0.056 mmol) were dlssolved in 1, 2-di chl oroet hane
Me( 3.8, and Medi WD 2005/ 061484 PCTI SE2004/ 001939

i aget oxyb hydri de (18 ng, 0.084 nmol) was
Qded ' was stirred for 18 h after which
et hyl acet @ate anddl M sodi um hydroxi de sol uti on were
added. T gueous phase was extracted with nore ethyl
acetate 3 he conbi ned organic phases were washed
i nd brine. Polyner-bound tosyihydrazine (147
DI / g) was added and the m xture was stirred
for 2 h OAf tNit2 fi I trati on and washing of the resin the

m S ev orate& and the residue vvas purlfled by
NL’EE-M TR ok 1198y§- 29 ommed) gndorinathylst-h a@mrhaiﬁﬂhyde
9
(15Ee 134 hTwieROdtadtiVed ot X digbigrdestitn Al Pl sofig g )
ma(@StoxbedI%nhﬁ;lr&Q (48 ml\%ﬂ&{ﬁnidég wabdlded - P hiRturd as sBrréPfor
lsi:aﬁ H}J . tﬂ LRESI mz 526 (100) 10 [ MtH|
er which ethyl acetate and 1 M sodium hydroxide solutlon were added. After

phase separation the aqueous phase was extracted with ethyl acetate and the combined

organic extracts were washed with water and brine. Tosylhydrazine resin (100 mg, 1.5
mmol/g) was added and the mixture was stirred for 2 h. After filtration and washing
of the resin the filtrate was evaporated and the residue was purified by flash
chromatography, which yielded the product (7 mg, 0.014 mmol, 21%). "H NMR (500
Mz, CDCl3): 1.12, 1.28 (2 brs, 6H), 2.12 (s, 3H), 2.59, 2.83, 3.05, 3.13 (4 m, 4H),
3.15 (s, 3H), 3.29, 3.56 (2 brs, 4H), 3.37,3.62 (2 d, J 12.0 Hz, 2H), 4.63 (5, 1H), 6.74
(d, 8.5 Hz, 1H), 6.95 (dd, J 8.5, 2.0 Hz, 1H), 7.09 (d, J 2.0 Hz, 1H), 7.34 (m, 4H), 7.39
(s, IH). (+) LRESIMS m/z 497 (100) [M+H]".

COMPOUND 12.1.34: 1-{4-[(DIETHYLAMINO)CARBONYLPHENYL}-2-[(2-

PHENYL-1H-IMIDAZOL-5-YLYMETHYL]-1.2.3.4-
TETRAHYDROISQQUINOLIN-6-YL METHANESULFONATE
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COVPOUND 12. 1. 36:
1-{4-j (DI ETHYLAM NO) CARBONXYL1PHENYLI - 2-[ ( 2-
wioHbd61484- | M DAZOL- 5- YLDVETHYLI - 1. 2. 3. 4- TETRACDBHMEGE 001939
OQUI NOLI N- 6- YLDI METHYLSULFAMATE 15 M N, SON M d"b E
IN O ND2 | NTERVEDI ATE 6.4.2 (12 ng, 0.028 mmol ) and
2- phenyl 4(5)- imdazol ecadbbl dehyde (10 ng, 0.056
) were dissolved in 1, 2-dichloroethane (3 nL) and
Ve ”“% ,

eto orQ dride (18 ng, 0.084 mmol) was
) X stirred for 18 h after which
ethyl anch | ueous sodi um hydroxide :

sol ution were added. After phase separation the aqueous

phase xtract ed with nore ethyl acetate and the
conbi ned gani c phases were washed with water and
bri ne.

Redi n- bound tosyl hydrazine (147 ng, 1.5 mol/ Q)
was addgﬁ the m xture was stirred for 2 h. After
filtration Ethorough washi ng of the resin, the 25

mﬁﬁrﬁMﬁ IRTHG4! Q\g@m b%@'?%ﬁﬁol‘) hgad DesHedied(Bs purified by
as romat ogr ap to yield the product (1 I
m&a&!&ajﬁﬁtdehy@g(ﬂﬁ mg,19. NMRutshoveveidissaiped 8) 1 21d1q‘_ul,0r0§thgrgc

6 7 1 97
3. Q @L) @1;4? so@u%wa@twbe@ngv®dez@§ m%]‘)sZP,(mm?. #‘8‘1 o

92

m"%rgre %%Zs"“‘éﬁ%ﬂr fgdg iyt hen el nd P(%%?S%OO4 T
soldfish Were added) After ?hidz sep &aﬁk&l ihd aquiedhs Phike, was-dxtragte@withm

, 7.86 (d, +)  LRESI 10
mormil]$cmmwmhmd grgani¢.p 882"/338 ngﬁﬂfm ater 350

o Dol T Do o Y B P
sti or Y8 After filtration and thorough washing of the resin the filtrate was
evaporated and the residue was purified by flash chromatography the product (36 mg
(0.064 mmol, 56%). 'H NMR (500 MHz, CDCL): 1.13, 1.27 (2 brs, 6H), 2.64, 2.82,
3.10, 3.12 (4 m, 4H), 3.11 (5, 35D, 3.28, 3.56 (2 brs, 4H), 3.45,3.56 (2 d,112.0 Hz,
2H), 4.68 (s, 1H), 6.68 (d, 8.5 Hz, 1H), 6.86 (s, 1H), 6.90 (dd, 1 8.5, 2.0 Hz, 1H), 7.05
(d, ] 2.0 Hz, 1H), 7.34 (m, 7TH), 7.8 (d, 7 7.5 Hz, 2H). () LRESIMS m/z 559(100)
[M+H]". '

COMPOUND 12.1.35: 1-{4-[(DIETHYLAMINO)YCARBONYLIPHENYT }-2-[(4-
METHYL-1H-IMIDAZOL-5-YLYMETHYL]-1.2.3.4-
TETRAHYDROISOQUINOLIN-6-YL DIMETHYLSULFAMATE

2
Me

M5O N
{0 | \)
OO0 N N
H
07 'NEt;

INTERMEDIATE 6.4.2 (12 mg, 0.028 mmol) and S-methyl-4-imidazolecarbaldehyde
(6 mg, 0.056 mmol) were dissolved in 1,2-dichloroethane (3.0 mL) and sodium




/ 1 0 NB2 I NTERVEDI ATE 5.1.7 {50 ng, 0.14 mmol) and
2,4-dinmethyl -5 10 thi azol ecar bal dehyde (38' ng, 0.27
womd/osmase di ssolved in 1, 2-dichl oroethane (2

sodium triacet oxyborohydride (115 ng, 0.54 mmlT \/\%@6]4%01939
added. The reaction mxture was stirred at room
tenperature for 18 h. Resinggound tosyl hydrazine (0.27

g, 1.5 mml/g) was added and the m xture was agitated

triadedoxybordrbgdride (1.8 my,dh0®Y mumil wrasadded. Thevhadure ewss stirred for

sodi um_h%droxi de solution were added, the 15 m xture

18 Iypfierarpir pthyherchiaandi] Misesion hydwradanpintiongvere pdéad. The
i g A

5 By e S0 T
5 1.5 2afSl/g)Ivddhadded amd the Mixtude %As stirrekbfof 2 oAdter Alfatiod add,

3,65 (2 d, J 14 Hz, 2H),- 3,53, 3.77 (2 s, 613), 4.53
washing ofjthe resinthe filtratg wap exapopatpd and the residuejpps purifisd by)

el P b, ERERHD 537 it G,

13- 18T, gsa\a@ng $JRNGLD W s, L) N63, THET Y BENANY £81 25
cog 20051061484 PC'I(/’SE 604156165?9 109 I\/EOl(N Ne I/ N@
1H)S630 (6) Ne6H2, NFERVED(m T4, 81857(s( BY). ) LRESIM St 526(180)
-nhenyl - 4-t hi azol ecar bal dehyde (51 ng, 0.27 rnnol)
10 M e dissolved in 1, 2-dichloroethane (2 nL) and sodi um
. tri acet oxyborohydride (115 ng, 0.54 mmol) was added.
The reaction mxture was 5 stirred at roomtenperature
COMROURIN12 R86i hH{H ARBONYZAP -2-[(2-
PHENY{-04-IMIBeZ.@Hde THEL A 2t34-e was agitated for
m@%@rﬁog@@&mﬁ%m%ﬁmms sodi um
15 S 0 re added,” the mxture was shaken
and:passed through,a Watman 1PS filter paper. The
dflgani c phase was evaporated to dryness and purified

0% “NEet,
INTERMEDIATE 6.4.2 (12 mg, 0.028 mmol) and 2-pheny!-4(5)-

. imidazolecarbaldehyde (10 mg, 0.056 mmol) were dissolved in 1,2-dichloroethane (3
mL) and sodium triacetoxyboronhydride (18 mg, 0.084 mmol) was added. The

20  mixture was stirred for 18 h after which ethyl acetate and 1 M aqueous sodium

hydroxide solution were added. After phase separation the aqueous phase was
extracted with more ethy! acetate and the combined organic phases were washed with
water and brine. Resin-bound tosylhydrazine (147 mg, 1.5 mmol/g) was added and
the mixture was stirred for 2 h. After filtration and thorough washing of the resin, the

25  filtrate was evaporated and the residue was purified by flash chromatography to yield
the product (11 mg, 0.019 mmol, 67%). "H NMR (500 MHz, CDCL3): 1.14, 1.27 (2
brs, 6H), 2.67, 2.86, 3.05, 3.17 (4 m, 4H), 2.97 (s, 6H), 3.18, 3.60 (2 brs, 4H), 3.51,
3.60 (24, J 12.0 Hz, 2H), 4.72 (s, 1H), 6.69 (d, 8.5 Hz, 1H), 6.92 (5, 1H), 6.94 (dd, J
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10 quart.).' HNVR (500 MHz CDC13): 1.09,1,23 (2 brs,

6H), 2.80, 3.04, 3.28 (3 m ©6H), 3.52 (brs, 2H), 3.82,
W 805/¢6desk, 714 Hz, 2H), 3.61, 3.85 (2 s, 6H), FeT/&:064/001939

1H, 6.20, 6.63 (2 s, 211), 7.35-7.43 (m 7H), 7.94

(d, 3 7.5 Hz, 2H). (+) LRESIMS mz 542 (100) [M+-1i]+.

15 COVPOUND 12. 1. 39: 108

N. N- DI ETHYL- 4-i 7- 1SOPROPOXY- 6- METHOXY- 2- 5 5- METHYL-

8.5 &MJ}ZDPHQJ 08 (d|.) METERI1H)17 34 Bngd 7H), 7.86 (d, J 7.5 Hz, 2H). (+)
E' i RAHYDRO S INQ_IN-lYL} BENZAM DE MeO M@ O N H
LREMW&@QO@ - sol ution of | NTERVEDI ATE 7.1.2

(23.8 ng, 0.0601 mmol) in anhydrous 1, 2- dichloroethane
(1 m) was added 4-nethyl-IHimdazol e- 5_— ca_r bal dehyde
COMPSUR® 12. 9399412 Mpod - DIVETTIEAD - 1 ﬁﬁm ?L YD 1’ﬁHYi80 1-6.7-

" 1 r {1 UNLN-
1[)) .“ﬂH 12341 added 1 nbone ot |ne reac}tl'c% m xture
i RT for 48hr, then quenched with
saturated aqueous sodi um bi carbonate (0.8 nL) and WO

onget h (2 x 10 mL). The excess al dehyde was
Wg the extracted dichl oronethane with
Megol yhersupported hydrazine for 2 hr. The polyner was

br  vacuum The product was purified by flash
Bt aphy, using Si G2 colum with 5 MO+ DCM
(10:90) {to give 23.3 ng (0.0475 mml, 79% of COVMPOUND
. 3F R, | ight yellow oil. 1H NI\/R(SOO MHz, CDCI3) S
112(brs 3H), 1.13 (d, J7 Hz, 311)120(d J7 Hz,
marlkcsom,,ommmql)smd@ﬁ-)ﬂm sb(m 1H), 2.70

thlaaz”lmamd chige (38 o, O ) tobypagp Sissopga i 24ohbrobepagEls
a’ld §étf%1f %a@é%?ﬁgimm;&ggal {Jﬁ?)nqlg’i)l—l) (,) Sthringol) Wil add@d1'Phd feaction

mifdteldas firfell at Soord ferdgfbrative 2018 RIR&in- bﬁﬁnd ﬂ)@yﬁlﬁme 027 g,
39.50, 43.8 0, 47.04, 49.30, 56. 1% 67 72 ,711.7 5,
1.51mmol'g) was #dded and tiegmipgure pyes agtated for another 2

Dichloromethane and 2 M aqueous sodium hyd:oxlde solution were added, the

mixture was shaken and passed through a Whatman 1PS filter paper. The organic
phase was evaporated to dryness and purified by flash chromatography to yield the
product (70 mg, 0.141 mmol, quant.). "H NMR (500 MHz, CDCly): 1.02, 1.15 (2 brs,
6H), 2.13 (s, 3H), 2.53, 2.68, 2.85, 3.04 (4 m, 7H), 3.19, 3.45 (2 brs, 4H), 3.41, 3.65
(2 d, 114 Hz, 2H), 3.53,3.77 (2 5, 6H), 4.53 (s, 1H), 6.11, 6.54 (2 5, 2H), 7.27 (s, 4H).
(+) LRESIMS my/z 494(100) [M+H]".

COMPOUND 12.1.38: 4-{6,7-DIMETHOXY-2-[(2-PHENYL.-1,3-THIAZOL-3-

YL)METHYL]-1.2.3 4-TETRAHYDROISOQUINOLIN-1-YL}-N.N-

DIETHYLBENZAMIDE
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129. 32, 129.87, 133.60, 136.29, 145.46, 145.75, 149.47,
171.58. (+) LRESIMS mlz 491 (M+H 15 COVPOUND 12. 1. 40:

WO MoBo&lkdYL- 4- 16- METHOXY- 2- f ( 5- METHYL- | H

1M DAZOL- 4- YLI METHYL] - 7- ( 2- MORPHOLI N- 4- YLETHORS T/§E204001939
4- TETRAHYDRO SOOUI NOLI N-1- YL1IBENZAM DE O MO M N N

" ONO2 20 To a solution ofil0BNTERMEDI ATE 7.1.3 (22 ng,

O 0471 nmol) in anhydrous 1,2- dichloroethane (1 nli)

Wasade 4- yl i m dazol e-5-car bal dehyde (10 ny,
. Jhood After stirring for 5 mn, sodium
MeOf IsCel r Eydr (29.8 ny, 0.141 mml, 3 eq) was

one lot. The reaction mxture was stirred at
28hr, then quenched with saturated aqueous
3 arbonate (0.8 nL) and 25 extracted wth
dichlor:nethane (2 x 10 nmL). Excess al dehyde was
D stirring the extracted dichl oromethane with
pol y ﬁ%ﬁborted hydra2|ne for 2 hr. The polyner was

B TR S R e

(51&% REHRPRYre di@bﬁ@dﬁi 2-GeliorsRthnhé (2 WD) 3085dR6h484
| SE20041001939 111 M-OH DCM (10:90) gave 24.6 ngy

maGﬂomﬁoh’ﬁdﬂlﬂﬁ (bB%pgoh. SEommd) s added, The eection mixtdrel WaSR
28
nn(filag roqum tt‘éli}ﬁ ]tu}ze o1 1&{1,]# sglpqgaou.tgl lby#mﬂqf, %) é? &ol g:gx?\mol/g)
wagfided &nd o ixtlrEhvas agiflcl K andll 2 8 Dbt ffonlelfne heaM
aquiedhs Sd@fin hyrlroide, soBitida u(m acBIhfl) t,he Emﬁtuﬁiévsﬁs slﬁkemdzﬁah}sed
7.28-7.34 (m

1H), 6 1H),
| thr%ﬁl)a @s@a@ﬂﬂﬁ ﬁé@t@g o fgac phsswa%vapﬂ@t@fbto dI!PefE)

ot Qg ooy 810 e ngnd g P38,

quahd. ammz%oe MHz16P 1.086.23/(2 bt % 28134§012328 3m,
142 79, 171. 47. snvsmz(sazﬁ { Gm

6HLONIAbND 2, 1825. 9&1@‘ & J A PG, MEITHCBE (228 ﬂﬁ;@F&NYLHLH
620t 2 S 2FRER A3, DT 4 ATy Y BRCP B RBESTME i 542

(100h Pr+ B ETHYLBENZAM DE

COMPOUND 12.1.39: NN-DIETHYI-4-{7-ISOPROPOXY-6-METHOXY-2-[(5-
METHYI- 1 H-IMIDAZOL-4-YLYMETHYL]-1,2.3 4-
TETRAHYDROISOQUINOLIN-1-YI.} BENZAMIDE

Me
20000
Me” ~Me O

0O~ "NEt;
To a solution of INTERMEDIATE 7.1.2 (23.8 mg, 0.0601 mmeol)} in anhydrous 1,2-
dichloroethane (1 mL) was added 4-methyl-1H-imidazole-5-carbaldehyde (9.9 mg,
0.0902 mmol, 1.5 eq). After stirring for 5 min, sodium triacetoxyborohydride (37.9
mg, 0.180 mmol, 3 eq) was added in one lot. The reaction mixture was stirred at RT
for 48hr, then quenched with saturated aqueous sodium bicarbonate (0.8 mlL) and
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M N Et N~ O NEt2 15 To a solution of | NTERVED ATE
7.1.1 (8 ng, 0.021 nmol) in anhydrous 1, 2-

wi zhboeaes hane (1 nl) was added

2- phenyl -1 Hi m dazol e- 5- car bal dehyde (7.2 nyg, PST@H%WOM%S‘
mmol, 2 eq). After stirring for 5 mn, sodium :

tri acet oxyborohydride (26 nyl0 0.126 mmvl, 3 eq) was
added in one lot. The reaction mxture was stirred at

extrabtedovith diohlsmomethane (Arehl g Wheiexsess aldghyde watiempyed by
St AR A R et it SOl s nbbolPh bbbl for 2 br
Tod BOTNEE WA el dik A a1 RS Bl Bl Ager L I

razine for The pol yner was

vaduhubd, enﬁlbr@ﬂ!ﬁctw pfuhxﬁeﬂ iblytflash ehroamtamasion tn;mg &Dﬁmlumn with
dried under vacuum Product was ur| fied
MolHFBIEMAL0:20 i, give A 158 (BOLIS mmeL oo B o hEOHEOBI 12,139
o % ] ST A R OESRE B b PR,
SN2, 13 Ha ot P2} pr ST 21EE 98, 2505 1D, 270G 1m),

2. 8©](m1)1H)33 @@L(Iﬁan?H).ZS @;rapzmgszm?(hb 11-1:-), 985 (Inms 2H;\,13 60 (m,
éa ?7 ]&g’ I—P (br s
um 32 (s, 38, 430G ¢ I isas, 1@,5191 ‘H), 6 rednE30

(md%ﬁmwpggﬁ%egfgg@ b I051 5, 3455

| |
39 mg 7272 2}% 75@%%7 M 126.48, 127.83,

129BRAAMNE7] IYLBB,EI\ESAM DES 45 MED73\149.40, 171.5%o0H) IRBSIMGEm/z
O NEt 2, To a solution of II\ITERI\/EDIATE 7.1.2 (26 ng,

49p (%8 -rmol ) i n anhydrous 1,2- dichloroethane (1.5 ni)
was added 2-phenyl -1 H i m dazol e-5-car bal dehyde (22.5
ng, = 0.131 nmol, 2 eq). After stirring for 5 mn,

COMPOUND M ACHH: X WDV VHETHONY,-2-[(3-METHYD. 136
IMIDRAZO1S 4800 YMBT (3 MORPHOIIN AR FEROKNOD IBXML Ur e
TE COUINOLPN-1.YLUIRENZAMIDE

‘; o

To a solution of INTERMEDIATE 7.1.3 (22 mg, 0.0471 mmol) in anhydrous 1,2-
dichloroethane (1 mL) was added 4-methyl-1H-imidazole-5-carbaldehyde (10 mg,
0.0909 mmol, 1.9 eq). After stirring for 5 min, sodium triacetoxyborohydride (29.8
mg, 0.141 mmol, 3 eq) was added in one lot. The reaction mixture was stirred at RT
for 48%hr, then quenched with saturated aqueous sodium bicarbonate (0.8 mL) and
extracted with dichloromethane (2 x 10 mL). Excess aldehyde was removed by
stirring the extracted dichloromethane with polymer supported hydrazine for 2 hr.
The polymer was filtered off and the filtrate was concenirated and dried under

vacuum. Product was purified by flash chromatography, using SiO; column with
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DIBERHYHBENZAMIDE]i chl or oet hane (2 mL) was added

60 hr, then quenched with saturated aqueous sodi um
bi carbonate (0.8 nL) and extracted with

wid etuset et hane (2 x 10 nmL). Excess al dehyde
removed by stirring the extracted dichl orone}l\ﬁgggl‘:\%?of”ﬂm%g
pol ynmer supported hydrazine for 2 hr. The polyner was
filtered off and the filtratlgl was concentrated and

dri ed under 15 vacuum Product was purified by flash

Me&H@?@ﬂ(ﬁgozagh%aveagimg@@m& mmwm?my bf cmgomm.1.4o as
. : 11. 0.021 , 329 COVPOUND
oit{ 5108 0l Mg e Clal Bt (e s, ST e oy soFonid (et

g, E55, 195 2 o) o8 iy A 51§ M 20
o D B D453 (S, 21002, 80 m, BHTR3 So%n D 310588 WD
3.863,95 (), 2HE) 4.58 (,aH), 493 (s 1IDH%.62 1S CHYVR28 T84 (gziED). °C

NMgb (128 Vi, 5165169555 40, 14716 47 96, 39.65043 66 6,56, 49.03,
50.$536%%, 580806788675, \E 6k o d 26 S804 SR ve v
13280198573 (4 AE 1460, RN WTE (TERERUVE 12 SSEEMREHND
YLEXOO- 2-f(2 PENYLlI_-I- | - 4- YLNE(I)-SE}_:)-G%4§43 4-

&) uu-';}.._‘._. A

e

2- phenyl -1 H i m dazol e- 5- car bal dehyde (16 ng, 0.094
mmol, 2 eq)..After stirring for 5 mn, sodium -

Meg oxy bor dride (30 ng, 5 0.141 mmol, 3 eq) was
i reaction m xture was stirred at
EtO e R { th&n Auenched wi th saturated aqueous
sodi um i carbobate (0.8 nL) and extracted with

di chl gFoneet hane (2 x 10 nlL). Excess al dehyde was

I enove stirring the extracted dichl oronethane with
pol ymer Ysupported hydrazine for 2 hr. The polyner was

filterdg‘:‘:‘f and the filtrate was concentrated and
dri ednd¥¥210 vacuum Product was purified by flash

i [ ol u ith M /
R e R T e T
dicBlércetibfie (1 mL) was added 2-phenyl-1H-imidazole-5-carbaldehyde (7.2 mg,
0.0419 mmol, 2 eq). After stirring for 5 min, sodium triacetoxyborohydride (26 mg,
0.126 mmol, 3 eq) was added in one lot. The reaction mixture was stirred at RT for

60 br, then quenched with saturated aqueous sodium bicarbonate (0.8 mL) and
extracted with dichloromethane (2 x 10 mL). Excess aldehyde was removed by
stirring the extracted dichloromethane with polymer supported hydrazine for 2 hr.
The polymer was filtered off and the filtrate was concentrated and dried under
vacuum. Product was purified by flash chromatography, using SiQ; column with
MeOH / DCM (10:90) afford 5.2 mg (0.00966 mmol, 46%) of COMPOUND 12.1.41
as light yelldw oil. "H NMR (500 MHz, CDCl3): § 1.15 (br s, 3H), 1.23 (br s, 3H),
1.40 (m, 3H), 2.65-3.15 (m, 4H), 3.30 (br s, 2H), 3.55 (br s, 2H), 3.64 (m, 2H), 3.89
(s, 3H), 3.90 (m, 2H), 3.98 (m, 1H), 6.50 {m, 1H), 6.75 (m, 1H), 6.80 (br s, 1H), 7.20-
7.40 (m, 9H), 8.20 (br s, 1H). (+) LRESIMS m/z 539 (M+H)".
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as light yellowoil. "H NWVR (500 Mz, CDCO 3): 8 1.13

(br s, 3H, 1.26 (hr s, 3H), 2.54 (hr s, 413), 2.73
woeos/ms148H) , 2. 80-3.18 (m 411), 3.35 (br s, FIr/SBoi01939
(br s, 2H, 3.70 (hr s, 4H), 3.86 (s, 3H), 3.95 (br m
41D, 4.85 (s, 113), 6.23 (s, IH), 6.64 (s, 111), 15

6.96 (s, IH), 7.30-7.93 (mil2@H). 13C NWR (125 WMHz,

CDC13): 8 13.10, 14.20, 27.50, 39.80, 43.10, 46.00,
49.50, 54.10, 54.30, 56.30, 66.20, 66.50, 66. 80,

COVEOUD, iz BV MBIERA et FlsOPROP L SRy 0105
PHENY L IMIDA4lerhiL )

. . 20 COVPQOUND
TETRAEYDROIS WYL}B - (4- NETHNL- | H

| M DAZOL- 5- YL) METHYLI - 1. 2, 3. 4- TETRAHYDRO S OQUI NOLI N- 1-
YL} BENZAM DE Me MeO 50 NEt2 WO 2005/ 061484

084/ 001989 114 A solution of | NTERMVED ATE 4. 2.2
2\ met hyl - 5-

(0.09 g, 0.8 mmmol e) and sodi um
‘ 2.2 (0.47 g, mmole) in

KIqr oet hane (5 nL) was stirred at room

= 18 h. I M sodium hydroxide (20 nL) was
ff the m xture extracted with ethyl 5 acetate
(3 x 2044 t he conbi ned organics dried (MgSO4),
filterd the solvent renoved in vacuo. The residue

To {TR0RHR bF PERPRNEUATE T16508 S8 POS aapp s
dmlﬁl@rc%‘)ﬂhﬁlg {Y?ﬁ?ﬁdﬂgﬂ Eq)hen IolHdmédagg]hH\ﬂ?ca(rﬁﬁlﬂeMdz (22 5 mg,

: rs S :
0.13 hrnmalH} eqR, ﬁxﬁer(mmqg-gor Spm@sc}(_gﬂmjpgcet@ybgm%:%qq_ﬁ?% mg,. °
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vacuum. Product was purified by flash chromatography, using SiO; column with
MeOH / DCM (10:90) afford 11.6 mg (0.021 mmol, 32%) of COMPOUND 12.1.42
as light yellow oil. 'H NMR (500 MHz, CDCls): § 1.11 (brs, 3H), 1.13 (m, 3H), 1.21
(m, 3H), 1.28 (br 5, 3H), 2.78-3.05-3.20 (m, 4H), 3.25 (br s, 2H), 3.56 (br 5, 2H), 3.78
(m, 2H), 3.83 (s, 3H), 4.22 (m, 1H), 4.80 (br s, 1H), 6.19 (5, 1H), 6.34 (s, 1H), 6.93 (s,
1H), 7.28-7.49 (m, 9H). *C NMR (125 MHz, CDCly): § 13.00, 14.50, 21.19, 28.00,
39.64, 43.60, 46.74, 49.89, 56.15, 66.62, 71.81, 111.85, 116.97, 125.68 (2C}, 126.67
(2C), 126.70, 128.10 (2C), 129.87 (2C), 129.50, 129.70, 130.07, 136.10, 145.00,
146.00, 150.00, 171.42. (+) LRESIMS m/z 553 (M+H)".

COMPOUND 12.1.43; NN-DIETHYL-4-{6-METHOXY-7-(2-MORPHOLIN-4-
YLETHOXY)-2-[(2-PHENYL-1H-IMIDAZOL-4-YLYMETHYL}-1.2.3 .4
TETRAHYDROISOQUINOLIN-1-YL}BENZAMIDE
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Ove MO O MMONN H O Net2 20 | NTERVEDI ATE 5.1.7 (63
nmg, 0.17 mmol) and nethyl 5-fornyl-1Himdazol e-4-

wanidaeuyilsgd € (50 ng, 0.32 mmol) were di ssol ved i’ETfSE2004f001939

1, 2-di chl oroet hane (10 nmL) and sodi um

tri acet oxyborohydride (0.15 g, 0.70 mmol) was added.

The reaction mxture was sfjyred at roomtenperature

for 18 h. Dichloromethane and 2 M aqueous sodi um
o My dr Me@e sl ution vene -added, the nixture was shaken

a passe 5 argan 1PS filter paper. The

SN ﬂora‘etho dryness and purified

by flash ¢hronpt og y to yield the product (84 ng,
0.17 mmol , 98#H > 'H NVR (500 MHz, CDC 3): 1.10, 1.23
(2 brs, 611), 67, 2.80, 3.00, 3.09 (4 m 411), 3.28
(brs, WD 2005I9P61484 PCT/ SE20041001939 115 2H), 3.58
(brs, 2H), 3. s, 3H), 3.82 (s, 3H), 3.84 (s, 3H)
3.93 (d, J 1975 1H), 4.19 (d, J 12.5 Hz, 4.78

1H),
To i BTERAGIDITE 7+ G0 "B g Dppesnbrcids b3
O R S s R 2 PO Rt P e o e

0.09Nnn©O1 N2 edye Afidr stifringlfor S@uiNEsERIndTERERyAdfohidride (B0(Bg,
, 0,086 mm 1) and 5-nethylim dazol e-4 10 car bal dehyde
0.14bipmgl, 3 e asdded myenelol LaeTepetion mxturs wasshrsA st R fae

60 i ¥ Bibhed Nit] fftalelaghthyf'sBuia GEAbASTRER Bt G
extracidd vitndichlofonethdner(@ MEGmEL i Excesk £i8dhyl8 was removed by

. TOSé\I hydrazi ne_resin (280 ng,
stirring the extracted dichloromethane with polymer supported hydrazine for 2 hr.

The polymer was filtered off and the filtrate was concentrated and dried under
vacuum. Product was purified by flash chromatography, using Si0, column with
MeOH / DCM (10:90) afford 16.4 mg (0.0263 mmol, 56%) of COMPOUND 12.1.43
as light yellow oil. "H NMR (500 MHz, CDCls): & 1.13 (br s, 3H), 1.26 (br s, 3H),
2.54 (br s, 4H), 2.73 (br m, 2H), 2.80-3.18 (m, 4H), 3.35 (br 5, 2H), 3.56 (br s, 2H),
3.70 (br s, 4H), 3.86 (s, 3H), 3.95 (br m, 4H), 4.85 (s, 1H), 6.23 (s, 1H), 6.64 (s, 1H),
6.96 (s, LH), 7.30-7.93 (m, 9H). “C NMR (125 MHz, CDCl3): § 13.10, 14.20, 27.50,
39.80, 43.10, 46.00, 49.50, 54.10, 54.30, 56.30, 66.20, 66.50, 66.80, 112.10, 115.50,
125.80, 127.00, 128.80, 128.85, 129.50, 129.60, 129.80, 130.00, 137.00, 147.50,
149.10, 171.54. (+) LRESIMS m/z 624 (M+H)".

COMPOUND 12.1.44: NN-DIETHYL -4- {7-METHOXY-2-[(4-METHYL-1H-
IMIDAZOL.-S-YLIMETHYL]-1,2.3 4-TETRAHYDROISOQUINOLIN-1-
YL}BENZAMIDE
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1.5 mollg) and DCM (5 nL) were added and the m xture

was stirred for another 2 h. The resin was filtered

vah bodngiawashed twice with DCM The filtrate wa

with 15 ??M aqueous sodi um hydr oxi de sol uti on, iﬁi@@?"jﬁ%"w”

and brine, dried, and evaporated. Flash chromatogr.aphy

of the residue yielded the dpgsired product (32 ng,

0.061 mmol, 71%. tH NWVR (500 MHz, CDC13): 1.10, 1.25
AS@EIH@HS}HIS’IERMEDMESIZBEO 25 @,(57m1ﬁ018}3,4-m8th9(15 3.19 (4

3.29, 3.58 (2 brs, 411), 3.38,

4H), ,
: 1m1§a@ée oa(aIdghnc% ®. qng 0.9mmole)3nd 60 gmtmq;:etonyl:snol@ginde

04182 ee o s syl
8 T 4 Y

acewitd Qemmahzamuﬁmaﬁgmﬁmdmgmmﬂ&ai AAOBE solvht
NEt z | NTERVEDI ATE 5.1.13 (50 ng, O.14

TR 1 WieHb O The Fesie A B BIE by Al SPgEIRfeRaplngg. o,

(o) PRI oot o805 Wi COMBOIND: (i 100 & P& et

|
soth HBRR PR, ¢D ). (1L H . for(@ g@hm};b)o %ﬁ)éédﬁe(%

and the m xture 'was Stirre zl ne

1H), @I, 451), 2@0 (th, 5H),r3n@4 (mq) 1EBN3. Ztﬁ(ﬂﬂyd gﬂf)e} .af @d E}EM"HQ: 1H),
re m |rre or ano er
3.5 8 O 200 e s A 1 ED 3 15 St 55 o A G AR, T

[ i 1
67 B Ly ST, TR (SRR DT RS (ST S 20 Uit o)
LREB]MEm/amEB [M\%HQbrat ed. Fl ash chromat ography of the
resi due yi el ded the desired product (43 ng, 10 0. 10
mol , 69%.' HNVR (500 MHz, CDCI3): 1.12, 1.25 (2 his,

5 _ 2. 53 2. .71 2.84 3. Los (4 in,
cofed 245 5“ﬁ"°333 3,58 (2 d, ) 14 bz,

[(DFE T s B N@W}fﬁ% 316613"11\45 - 6.57 (2
(&) A

759098 15 CO\/PClJND1248N DIETHYL4 6
2- PHENYL- IH-IMDAZQ S-

OMe
MeO 0
O
C

0” "NEt, :
INTERMEDIATE 5.1.7 (63 mg, 0.17 mmol) and methyl 5-formyl-1H-imidazole-4-
carboxylate (50 mg, 0.32 mmol) were dissolved in 1,2-dichloroethane (10 mL) and
sodium triacetoxyborohydride (0.15 g, 0.70 mmol) was added. The reaction mixture
was stirred at room temperature for 18 h. Dichloromethane and 2 M aqueouls sodium
hydroxide solution were added, the mixture was shaken and passed through a
Whatman 1PS filter paper. The organic phase ﬁas evaporated to dryness and purified
by flash chromatography to yield the product (84 mg, 0.17 mmol, 98%). 'H NMR
(500 MHz, CDCl3): 1.10, 1.23 (2 brs, 6H), 2.67, 2.80, 3.00, 3.09 (4 m, 4H), 3.28 (brs,
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YLMETHYL -5 6 7 8-TETRAHYDRO 1 3 DI OXCLO 4 5- 1SO
U NOLIN-5- YL}BENZAMIDE SONI~NONEZzZ z 20
WONTERMER4ATE 5. 1. 13 (50 ng, 0.14 mm 1) and
2- phenyl i nli dazol e- 4- car bal dehyde (74 rug, 0.35 mmol)
were dissolved in 1,2-dichlqroetbane (5 nL) and stirred

for 10 mn at roomterrperaﬁére Sodi um

2H)hal (. b3@3¥3é}?d§t§zi$éﬁ*ﬁ’84%§5%§fﬂ?§}%¥5 R

azi ne
6.19)s, a0, QP2 73mm(mddéﬂ
415@354% m x v\gs 1gjlorre Sf(l‘EJlllrj anot%e% h.
20051061484 117 PCT/ SE2004/ 001939 The resin vvas

filtered off and washed tw ce w.t \]ﬁ,ha £ L e
COMPOWREL - NG n,
o _d [ -

- . 799 . HNI\/R(SOOI\/HZ
CDCIS)104 1.17 (2 his, 6H), 2.52, 2.63, 2.77 2.99
4 m 5 4Hpe3.19 (brs, 2H), 3.36-3.47 (m 4H), 4.51
Mé‘% Ry ™S, 74 J 3 Hz, 214), 6.05, 6.47 (2 s, 2H),
NA1LE) P?7.17-7.25 (m 7H), 7.78 (d, J 7.5 Hz,

. mz 509 (100) [ M+H +. COVPOUND

3=, 49,04~ (6- B 7- METHOXY- 2- 1 (4- METHYL- | H 10
MeT 1%yl | DA 5-YL METHYL -1 2 3 4- TETRAHYDRO SO
1 -1V - DI ETHYLBENZAM DE Br Me MO I 1t: ~ |
H O NEt 2]I NTERVEDI ATE 4.2.3 (25 ng, 0.06 mml) and

Netazol e- 4- car bal dehyde 15 (20 ng, 0.18 nmol)
were dissolved in 1, 2- d|chloroet L) apd,stirred
INTERMEDIATR uul lr@armg,éwe& ﬁ%’aﬁeﬁw}l haddfEs

Calgﬁ’:@gﬁ?éé)éﬁ I;Q/ B d (ﬁig?lé'gp]%) osy{:]%% %glgﬁﬁe ;ﬂg’s ?E@

stifely fit 19 mib 2 0B x(ﬂjﬁeratﬂﬂﬁ se@mmabxym@hmmemme, 054

ure was s for another 2 h. The resin

mrhbl) vk added futne mmlmras strced for 1B bRy iydeeing EPR(280 me,

1 SWa minomlja; ggg DV(\%I\t/I (5 mL) were added and the mixture was stirred for another 2 h.

The resin was filtered off and washed twice with DCM. The filtrate was washed with

1 M aqueous sodium hydroxide solution, water, and brine, dried, and evaporé.tcd.
Flash chromatography of the residue yielded the desired product (32 mg, 0.061 mmol,
71%). '"H NMR (500 MHz, CDCl): 1.10, 1.25 (2 brs, 6H), 2.10 (s, 3H), 2.57, 2.88,
3.00, 3.19 (4 m, 4H), 3.09 (s, 3H), 3.29, 3.58 (2 brs, 4H), 3.38,3.60 (2 ¢, 7 12.5 Hz,
2H), 3.86 (s, 3H), 4.54 (s, 1H), 6.60, 6.73 (2 s, 2H), 7.28 (s, 1H), 7.32 (s, 4H). (1)

I RESIMS m/z 527 (100) [M+HJ".

A 5.
COMPOUND 12.1.47; NN-DIETHYT -4-{6-[(4-METHYL-1H. IMIDAZOL-
YLMETHYL]-5.6.7.8-TETRAHYDRO[1,3]DIOXOLO[4.5- GIISOQUINOLIN-3-

YL}BENZAMIDE

PCT/SE2004/001939
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20

20 aqueous sodi um hydroxi de sol ution, water, and bri ne,
dried, and evaporated. Flash chronmatography of the
Wei080614%4 el ded t he desired product (13 ng, 0. BLE/SERAM/001939
43%9 . 'H NWR (500 MHz, CDC13): 1.12, 127 (2 brs, 6H),

2.18 (s, 313), 2.61, 278 2. 90, 3. 02 (4 m 4H) 3. 24,
3.57 (2 brs, 413), 3.51, 36135(2d J 12.5 Hz, 2H),

3. 64 (s, 313) 4.64 (s, IH), 6.23, 7.28, 7.53 (3 s,

o) . N4H)® (+) LRESIMS miz 512 25 (100)
([ '. D 12 1 50. 4-;
06~ BB XY- 2- (f 2- PHENYL- | H | M DAZOL- 5- YLMETHYL

-1 2 3i4- TETRMJYDRO SO U NOLIN-1-YL -TI -

A BENZAM DE WO 2005/ 061484 PCTI SE2004/ 0113939 118
MeO Nr:2 | NTERVEDLA, TE 4.2.3 (25 ng, 0.06
mol ) §hd 2- phenyl i m dazol e- 4- car bal dehyde (31 nyg,
m.1) were dissolved in 1,2-dichloroethane (2 nlL)
and @7 r for 10 5 mn at roomtenperature. Sodi um

IN? ’. %%’)‘E%B&d Iﬂ?@%?‘ﬁla@%&%@?%lﬁmdr azlfﬁg@gash n
54 g8 i B stinrml bt 0

mihiat tepme tbongefratared smmacwmwowhmn@m 1318, ¢ gﬁﬁfﬁ?lé was

adis wnd g mchs e e TR RTER TGS A3 B, 1 O
mﬁgﬂ%td%%&a&f (53@@) \‘J@L%' adH&l e edxtube wdestirredifor another

, quant.)."H NWR (500 WVHz,
2 m%sm wab Hilteted2off G mmedﬁwmp with ehy! sretate. Thediiraty wag

3.15 (b 9
Wi ged }_%i AQREOBS @g{@ hg@og}cbe sogmgg,_vfa 5 an% #f&%}ﬁﬁmﬁ’f‘%
BrAC YN SRS e e
0.10 Meldté9% HW@MHX;@NEEMH 1.25 @ brs, 6H), s, 3H),
2 f&éﬁﬁé@%& 50, A3 38 3,57 (2 bis, 410,333, 338 (2 0, J 19 Hiz, 2H),
4.52 (s, 1H), 5.84 (d, J 5 Hz, 2H), 6.16, 6.57 (2 5, 2H), 7.28 (5, 1H), 7.31 5, 4H). (+)
LRESIMS m/z 447 (100) [M+H]".

¥y

COMPOUND 12.1.48: NN-DIETHY] -4-{6-[(2-PHENYL-1 H-IMIDAZOL-5-
YLYMETHYL1-5.6,7.8-TETRAHYDRO(1 3]DIOXOLO[4,5-GIISOQUINOLIN-5-
YLIBENZAMIDE

L0
J

0” 'NEY .
INTERMEDIATE 5.1.13 (50 mg, 0.14 mmol) and 2-phenylimidazole-4-carbaldehyde
(74 mg, 0.35 mmol) were dissolved in 1,2-dichloroethane (5 mL) and stirred for 10
min at room temperature. Sodium triacetoxyborohydride (118 mg, 0.56 mmol) was
added and the mixture was stirred for 18 h. Tosylhydrazine resin (450 mg, 1.5
mmol/g) and DCM (5 mL) were added and the mixture was stirred for another 2 h.
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O NE!' 2 20 Met hyl -i m dazol e-5-car boxyal dehyde (55.9 ng,
0.51 mmol ) was added to a solution of | NTERVED ATE
wo hodshsidd mg, 0.25 mmol) in 1, 2-di chl oroet hangp&%&?@:lmﬂww

and the reaction mxture stirred at roomtenp

for 10 mn. Sodium triacetoxyborohydride (378 ng, 1.78
mol ) was added fol |l owed by Ny et hyl -2- pyrrolidinone
(320 L) and the reaction mxture stirred at RT for 22

ThE resin WadNiBkted off #hdowiabhbd Weie JHHEOCHN At Hidtrate g iwashed with

sol vent renpved in vacua. The residue was WO
1 M@q&m smmphyﬂr@ﬁaawuﬁmmtar andbring, deied, aad wvaperoei

Flagh phrorpaEiap GAr o Pyt Neideq Bk GerFa ot e Aol
9‘?’uﬁe‘§§‘§)ﬂ9$fﬂﬂ*‘ﬂiét®%€ﬂ”8%p82‘@?b{ b enamen e,

ey 4 2 .05, 6.47
4 19@&5351%)6123@3&1%,@351 (MI? 51H4NNR § 5120 PI’);lﬁ

%br s, %R,'l.%%ﬁ\g
23, )5695 (bskﬂﬂ)ﬂléb?@é (3 THY)7.78(d1 8 75 Ho, 3R (HHRESIMS m/z
.64 3H). 3.90 1H), 3.91 (s, 311),
50&%@*’@ 14, 5(i|z H) 4. 62(?d, ?)14.5 Hz(ISH), 23 59
(s, IH), 6.26 (s, 11|) '6.74 (s, 1H), 7.21-7.31 (m
4H), 8.24 (s, 111); 53C NVR (125 Mz, CDC13): S 9. 28,

COMP A211149:¥9 /6 BRAMOLT- Q0. 23[84-JEE ,
II\AE[@-‘%L-SGYE I8009]-1.8.8 ATETRAHYDROISO OLT- -N.N-
DIEHTRERE g 127.29, 129.60, 132.72, 10 134. 35,

15T b E 119 15, 150.07, 170.73; (+) LRESIMS niz
477, 39 [MFH ). COVPOUND 12. 1. 52:

N- DI ETI—NLHA,;[Z (1H 11 ~DAZOL- 5- YLMETHYLI - 6, 7-
v TR '4"‘ - L 1 2 3 4- TETRAHYDRO SO Ul NOLI N-1
YL t N | m dazol e- 2- car boxyal dehyde (48.7
Meﬁg, mm s added to a solution of
| NTERMVER) TE5 .14 (97 nmg, 0.25 mmol) in
1, 2-di Ir oet hane (4 mL) and the reaction mxture

stirredgt roomtenperature for 10 mn. Sodium 20
trlaceto»yborohydrlde (378 ng, 1.78 mmol) was added

f ol | onwg& ™y et hyl -2- pyrrolidinone (320 L) and the
reaction mxture stirred at RT for 22 h. 1 N NaOH (2. 5

INTERMEDIATEA12.4r(25 trizg 0d6gambl) and Sveethylimidazels-4-varh

(28 e 03 iR Shrsalvas £ Aediehlorogtang (2 mi S and disdf for riS
min at rcom temperature. Sodinm triacetoxyborohydride (64 mg, 0.30 mmol) was
added and the mixture was stirred for 18 h. Tosylhydrazine resin (0.24 g, 1.5 mmol/g)
and DCM (5 mL) were added and the mixture was stirred for another 2 h. The resin
was filtered off and washed twice with DCM. The filtrate was washed with 1 M

aqueous sodium hydroxide solution, water, and brine, dried, and evaporated. Flash

chromatography of the residue yielded the desired product (13 mg, 0.026 mmol,
43%). "H NMR (500 MHz, CDCl3): 1.12, 1.27 (2 brs, 6H), 2.18 (s, 3H), 2.61, 2.78,
2.90, 3.02 (4 m, 4H), 3.24, 3.57 (2 brs, 4H), 3.51,3.65 (2 d, J 12.5 Hz, 2H), 3.64 (s,
3H), 4.64 (s, 1H), 6.23,7.28, 7.53 (3 5, 3H), 7.37 (m, 4H). (+) LRESIMS m/z 512

(100) [M+H]".

IMIDAZOL-5-YL)METHYL]-1.2.34-TETRAHYDROISOQUINOLIN-1-Y] }-N.N-
DIETHYLBENZAMIDE
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The organic | ayer was concentrated in vacua and the
residue purified by repeated 25 flash chronmat ography on
wo fidsoelzym (Et OAc: MeOH 95:5) to afford CcowpP E2004/01
12.1.52 as an oi|l (56.7 ny, 48%. 'H NVR (500 M o T2004/001939

CDC13): S 1.09 (br s, 3M 1.25 (br s, 3H), 1.35 (d, J6
Hz, 3H), 2.65 (m 1H), 2.76)§m 1H), 3.07 (m 1H), 3.24
(br s, 2H), 3.54 (br s, 2H), 3.56 (s, 3H), 3.64 (m
1%0 182 (s, 314), 3.94 (d, J 16 Hz, 1H), 4.84 (br s,

(s, 1H) 656 (s, 1H), 6.81 (s, IH,

( NVR WO 2005/ 061484
(125 MHz, CDCI3): S
71 9 39. 71- 43. 66, 46. 18, 52. 54, 56- 05,

.10. 82 111 .83, 119.74, 126.60, 127.52, 129.31,
83.33, 134.91, 135.80, 147.31, 147.54,
1.80; (+) LRESIMS mz 463.37 [MrH +. 5
© N - DI ETHYL- 4- 6- METHOXY- 2-

TMLDA ) METHYL1- 7- NI TRO- 1. 2. 3, 4- TEf | AHYDRO SOOUI NO

1$~: %%f%@l% arPNphert hNnddzule-@-chEIaRieh@de
0O a Sso utlon ERI\/EDIAE922(Y ,
(31rmp) ()8 amublyweretdissolved i mbe\mbloe@qhmian&émnd@hmd far i

ik P ORh teRPEEBED S0 °%%Fe‘r’oa”% Phgaride (6 e 50 mfitfFfes
LA 4 1 Rt s
andTlﬁe:M"(x tIf)avery halc&dtaad 1t1é¢ himctmdwhs mmiégﬁr(osher 2110(‘_Th¢1_r§=5m
tract
wwﬁie%%%‘%&m;?ﬁhéi&%e snt FoMclns b v dbapd i€ 8 -
A e N T i

1] d 341!11 3 G085 00
chﬂ)inalt?%%c'ﬁxﬂ &f’ﬁle ﬂb}ld?g%lﬂ%ﬂéﬁ(& Eﬁﬂkptﬁ lﬁm( g 65

qua&xtss‘H Nmmmwm EDQlgh 1.1, 25,3 b, o1, 2 611H)2 R1% 2&9%@ @
o 0 35 Hos B, Bl B8, 58, op 6ol 197802 928h 25737
s AN gl b i s s aan TS o (=

CDC13): & 10.76, 12.82, 14.13, 29. 35, 39.39, 43. 45

OGP RIND I 2LE L 16 S DIMETAOXY -3 M TENV 2 ToA-METHYE - 152

IMIDAZOL-5-YLIMETHY1.1-1.2.3.4-TETRAHYDROISOQUINOLIN-1-YL} -V.N-
DIETHYLBENZAMIDE

Me Me

Jj»
@

07 "NEt, _
Methyl-imidazole-5-carboxyaldehyde (55.9 mg, 0.51 mmol) was added to a solution

of INTERMEDIATE 5.1.14 (97 mg, 0.25 mmol) in 1,2-dichloroethane (4 mL}) and the
reaction mixture stirred at room temperature for 10 min. Sodium
triacetoxyborohydride (378 mg, 1.78 mmol) was added followed by N-methyl-2-
pyrrolidinone (320 uL) and the reaction mixture stirred at RT for 22 h. 1N NaOH

(2.5 mL) was added and the organic solvent removed in vacuo. The residue was



129. 45, 129.50, 130.33, 133.05, 136.52, 137.67, 142.46,
144.01, 151.23, 171.07; (+) LRESIMS miz 478 [MrH +. 25
VaoLREIbiAsd 2. 1. 54: NN- DI ETHYL- 4- 6- METHOXY- 2-
4- NETHYL- 111- TM DAZOL- S YL) NETHYLI - 5- NI TRO- | 5C%/SE2004/001939
4- TETRAHYDRO SOOUI NOLI N- 1-  YL3BENZAM DE WD 20051061484
PCTI SE2004/ 001939 121 NO2 17O Me 0 NEt2 To a
sol ution of | NTERVED ATE 9.2.1 (244 ng, 0.64 nmmole) and
extrictediwish DEM i(3rxdfznl parat the mgmwa wakhedrg/jthOvater (1fwile)
in 1,2-dichloronmethane (10 was added sodi um
The preapisaxey i sRpertaed G?C#PgaﬂdlthQ pesidvs payifigd y repeated

B %ﬁr%?% g@é@%@%mﬁ@ %@&ﬁﬁ@i@@wﬁ@m
12'%'62 ag?ggﬁ{@S 2@ act vver e m&g@ FO ggegﬁ%{?fc} 24

5 (brbhﬁIﬁQl%e(Eﬂt J6eHY,XH), B BWE(Q LBI-I), 3hs- 3m(rdU4FH);Va$SIC(tﬂ IZHT)€31|64
fTash chronat ogra §9 met hanol / chl orof orm 2/ 98
(s, 3ilye3.00(R0UN8.92 (4. 44 (2004 41z, 48DY 4.62 (& Kd.§ IH),

N L S LIS R T SN
S ogty 975! i 0,0, s wBe s s

56%5,353 43 67Jst1141 Hz0, Illm) 119536012(1566 1523 61 4125729( $29 801)132 72,
. app r s, .
10 134115,;13(176‘3@, W‘é,ﬂz@ 11\5Hi50 @bdﬂ@)’” @)ME@M&ZA/W&W éﬁ[MirH]
. 23.90, 39.33, 43.34, 45.59, 49.30, 56.24, 67.11,

110. 35, 12638, 127.19, 128.13, 129.16, 129. 54, 131. 06,

COMEOWND 3211533 Mﬁ IiI%fn-

: )1 3 DI OXOLO 4 5- ISOVNLLIN-G YL
15 BENZAMDE%O Me N O NEt?2

MeO
peels
U

0% “NEt,
Imidazole-2-carboxyaldehyde (48.7 mg, 0.51 mmol) was added to a solution of

. INTERMEDIATE 5.1.14 (97 mg, 0.25 mmol) in 1,2-dichloroethane (4 mL) and the
reaction mixture stirred at room temperatore for 10 min, Sodium

20  triacetoxyborchydride (378 mg, 1.78 mmol) was added followed by N-methyi-2-

pyrrolidinone (320 uL) and the reaction mixture stirred at RT for 22 h. 1 N NaOH
(2.5 mL) was added and the organic solvent removed in vacuo. The residue was
extracted with DCM (3 x 10 mL) and the organic layer washed with water (10 mL).
The organic layer was concentrated in vacuo and the residue purified by repeated

25  flash chromatography on Si0O; column (EtOAc:MeOH 95:5) to afford COMPOUND
12.1.52 as an oil (56.7 mg, 48%). "H NMR (500 MHz, CDCls): 5 1.09 (brs, 3H), 1.25
(brs,3H),1.35({d,/6 Hz,' 3H), 2.65 (m, 1H), 2.76 (m, 1H), 3.07 {(m, 1H), 3.24 (brs,
2H), 3.54 (br s, 2H), 3.56 (s, 3H), 3.64 (m, 1H), 3.82 (g, 3H), 3.94 (d, J 16 Hz, 1H),
4.84 (brs, 1H), 6.16 (s, 1H), 6.56 (s, 1H), 6.81 (s, 1H), 7.29-7.42 (m, 5H); *C NMR
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4- Met hyl -i m dazol e- 5- car boxyal dehyde (76.4 ng, 0.69

mol ) was added to a solution of | NTERMEDI ATE 5. 1. 15
wOLads/&14@, 0.35 mmol) in 1, 2-di chl oroet hane (5pM&E2004/001939
20051061484 PCTI SE20041001939 122 L) and the reaction

m xture stirred at roomte rature for 10 mn. Sodium
triacet oxyborohydri de (516 , 2,43 mol.) was added

(ot I 0T W a0 Ll $h900B A I i
65 b B2 1 eRA T B TR P05, R T D ot ¥na
135%614’7“ 9?@49 4276 AT B, Wiy NRBSIMS /2 G613 . [MAH] "

rganic ’l'ayer was concentrated in vacua and the residue

pur|f| ed by flash chromatography on Si 02 col um
0(EtOAc I\/EO—|95N5 of 0u o »

Oll-32

VI.PRERZANODE), 3.09 (m 1H), 3.28 (br s, 2%0 10
‘_%?;§I7§_Zb_(n1 2H), 3.55 (br s, 2H), 3.59 (d, J 13.5 Hz,
1H), 4.58 (s, |11) 5.96 (s, 1H), 6.21 (d, J 8 Hz,

), 6 Sawéd 8 Hz, |H), 7.28-7.32 (m 4H), 7.36 (s,
1 5 MHz, CDC13): 5 11.37, 13.11, 14.42,
6 .64, 45.72, 49.40, 67.41, 101. 30,
C&NOG 56,1117 668 122 17, 126.56. 129.73, 130.71, 131.73,
133. 45,.436..22, 144.81, 145.28, 145.54, 171.54; (+)

LRESI |z 447.20 [ MtH] +. 15 COMPOUND 12.1.56: NN

DRO1 3 DIOXOLO 4 5 1 SO U NOLI N-6- YL -
BENZAG“DENB; N / NJ\ 20 O NEt2 2-Phenyl-im dazol e:
To HRARES NTERWIEDIATE 92 21 16g ROGmrhgleywrsl Atwdylto a

MME%&:;%W&%W CREEE WOEK,
is 's&éﬁm&ip&r ORI CAS S fy -5 ang e g sfution

>hl PSEdighibydrside mqon)mhmas he
W"Pg ?u on mx e E%fllerf%e%t RT fc])i? 18 It(( N NaOH (

ad@dd antRBe Qﬂﬂﬁﬂs axtctedavithr ethyl acetatd Pent 00 @Mv 3he p;gapgcq}gacts
;2 Smr:de &gg&)\/\gﬁergéta{]g (t:he s%lvent removed in vacuo. The residue was
purified by flash chromatography {ethyl acetate/lO% methanol in chloroform, 2/8) to
give COMPOUND 12.1.53 (1.12 g, 78%) as a yellow amorphous solid. 'H NMR (500
MHz, CDCls): 6 1.12, 1.23 (2 br s, 6H), 2.05 (s, 3H), 2.55 (m, 1H), 2.82 (dd, J 3.5, 13
Hz, 1H), 3.02 (m, 1H), 3.12 (m, 1H), 3.26 (br s,2H), 3.30 (d, J 13.5 Hz, 1H), 3.54 (br
s, 2H), 3.56 (d, J 13.5 Hz, 1H), 3.91 (s, 3H), 4.56 (s, 1H), 6.73 (br s, 2H), 6.80 (s,
15), 7.20 (s, 1H), 7.30 (m, SH); *C NMR (125 MHz, CDCls):  10.76, 12.82, 14.13,
29.35, 39.39, 43 45, 46.11, 49.33, 56.46, 67.12, 113.00, 126.13, 126.59, 127.03,
129.45, 129.50, 130.33, 133.05, 136.52, 137.67, 142.46, 144.01, 151.23, 171.07; ()

LRESIMS m/z 478 [M+H]".

COMPOUND 12.1.54: NN-DIETHYL-4-{6-METHOXY-2-[(4-METHYL- -1H-
TMIDAZOL-5-YLYMETHYL]-5-NITRO-1.2.3 4-TETRAHYDROISOQUINOLIN-1-

YL}BENZAMIDE
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20

with EtOAc (3 x 20 nL) and the organic |ayer washed
wth water (20 nL). The organic |ayer was concentrated

wonoysissdggsand the residue purified by flash WO persE2004/001930
20051061484 PCTI SE2004/ 001939 123 chr omat ogr aphy on

Si 02 colum (Et CAC. MeOH 95:5) to afford COVPOUND
12.1.56 as an oil (53.7 my\2135% . 1H NMR (500 MHz,
CDC13): 8 1.12 (br s, 3H), 1.26 (br s, 3H), 2.63 (m
11802 178 (m 2H), 3.10 (m 1H), 327 (br s, 2H), 3.38
MeO{(t Me 141), 3.47-3.59 (m 413), 4.59 (s, 1H
, qu 16(d J 8 Hz, 1H), 6.53 (d, J 8 5 Hz,
] 5) ﬁ 7.22-7.34 (m 713), 7.87 (d, J 8.5
) ; 13C NWVR (125 MHz, CDC13): S 13.10, 14.42,
.71, 43.73, 45.53, 49.70, 66.53, 101.28,
117.58, 122.10, 125.44, 125.56, 126.47,
128.90, 129.79, 130.69, 131.63, 135.91,
144, 85,1145. 03 145 27,146.84,147.13,171.77; (+) LRESIM
rn/z t. NE H . 10 COWOUND 12.1.57: N-DI ETHYL-4-

To amz@@n m%?ﬁ@ﬁﬁ?%‘ﬁ%%&w ey
P B GAUER e (7758, 050 pirbblea 13 13 hiot@thae (10 mL) was

car boxya 65 2 ny,

add ém&mﬂlﬁ‘ia dﬂ@ﬁoﬁdhyéndes(éﬂﬁmg;d 9(31‘ gﬂgna scilgnon
wast(shﬂ‘ed etagl%nbtti:mﬂekftm’f&?% o] ﬁa,r §3d13{n oo Lﬁéﬁ%ﬁ 3 %1:1

odi um triage fRL§.438 zmﬁdiﬁ'ame)'e
and mﬁ&ﬂ‘@oe 80@@%@1@%%&%52 20 pyr?ol i di none (3 O
drie W b, ffﬁtér@@&ﬁd 08 soliviiitiemostd innexuat TRITdsistue Y@spurfie
5 nm.). was added and the organ

by ﬂash\cammtogmhy b aroliBloTefRmRed O8Y 0 e ﬁbéﬁl&g@'ﬂ 134.

dth I
(@00, 3618y anpor SRy BB SRn A E o) T COER AL

R NR Ree e ()
3 0?&51[%'3' 24 é:% 522H}1 3 2@2(%1 14 Hz)\WR), Cs3D(bvsi ZHE3STIf

1H), 3.80 (s, 3H),457 (s IH) 53 (appt, J 10 Hz, 2H), 7.28 (m, SH), 9.10 (brs,
1H); C NMR (125 Mz, CDCL): § 10.69, 12.74, 14.11, 23.90, 39.33, 43.34, 45.59,
49.30, 56.24, 67.11, 110.35, 126.38, 127.19, 128.13, 129.16, 129.54, 131.06, 131 47,

133.10, 136.29, 140.50, 144.38, 148.89, 171 04; (+) LRESIMS m/z 478 [M+HT".

COMPOUND 12.1.53: N,
YLYMETHY1.)-6.7.3, 9—TETRAHYDROT1 J1DIOXOLO(4.5

YL}BENZAMIDE

-FIISOQUINOLIN-6-

0% “NEb

4-Methyl-imidazole-5-carboxyaldehyde (76.4 mg, 0.69 mmol) was added toa
solution of INTERMEDIATE 5.1.15 (122.6 mg, 0.35 mmol) in 1,2-dichtoroethane (5
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(br s, 3H), 2.09 (s, 3H), 2.52 (m 111), 2.70 (dt,
J6.5, 17 Hz, IM 2.81 (dt, J4.5, 17 Hz, 1H), 3.05 (m
WIH)005/861284 (br s, 211), 3.39 (m 2H),

3.59 (m 1H), 3.60 (s, 31i), 3.85 (s, 313), 3.89 (s
3H), 4.56 (s, IH), 6.00 (s, 111), 7.28-7.32 (in, 4H),
WD 20051061494 PCP/ SE2004/ 022939 124 7.39 (s, |H):13C

NVR (125 WMHz, CDC13 S 11.12 13.
mL)aﬁd@gsz reaﬁlceamxture sh%red at room tempera e for 104 min 2§0d41§n

st B oRG016 Rl R PSR Gy gl
pyng@%n iy and B, BRpidrptite shfta BRT (9 19 FESKNGOH 5

"Dl ETHYL-4- 5 6
Yawasridied B ¥edor anEklﬂ%ﬂt-rerﬁb#eﬁNi:mth@ rygiduweTasaxtagted

3 4- TETRAHYDRO SO UI NOLI N-1- YLI EENZAM DE % S/El'hN
witlNBOAE®(3k 20RL) ahd tie sigamc layer washed with water (20 mL

2- Phenyl - i mi dazol e; 4- car boxyal_deh 0.54
orgamie IRy SR SRIBHRAE i RO R e AT RS 36
chrqmagog@gfg}’%ﬁﬁﬁ <JFBh (Eidad Cﬁ{95‘45?EdJ@ﬁ6}ﬂ®OIOE’OUNDand

G e'stirred at roomtenperature for 10
L2 B O e ot lbne. (250
(brg;syﬂ) 208 (&,360)r @éﬁt(mgm}mm&m 130, Bfﬁadmatlfﬁﬁ i ffeﬁﬁf
3 3henioveu 28, faogo %ﬁi"f&&ﬁﬂe}%&z&e PACPE MR 2
o244 e, 333 (WFa R em 7 4my0n (upatenn.96 (b 1B aln“ﬁ‘m

(12‘5"1@2 eéD@lﬁ UL BT’ I rasd1 1tm4f4tzazmzs NGB Gdy 4P G0sPERL,
m 6) to_afford COVP %51% é?«?
101aso ar10656 mss&;gzzaz%z St RS EO7 i 39270

14@% 145, 2;35'1%5,%4,?1?4)1 §4b J@}%@ﬁ@ %ﬁ{éﬁ%%ﬁ @41%% 76 (m

3.51-3.62 (m 4H), 384(s 3H), 3.88 (s, 3H), 465(5
1H), 5.98 (s, 1H), 6.91 (s, 1H)
COMPOUND 12.1.56; N.N-DIETHYT-4~{7- [( 'PHENYL-LH-IMIDAZOL-5-
YLYMETHYL]-6.7.8.9-TETRAHYDRO[1.3]DIOXOLO[4,5-FIISOQUINOLIN-6-
YL}BENZAMIDE

L~
4

0% “NEt
2-Phenyl-imidazole-4-carboxyaldehyde (109.4 mg, 0.63 mmol) was added to 2
solution of INTERMEDIATE 5.1.15 (111.2 mg, 0.32 mmol) in 1,2-dichloroethane (5
mL) and the reaction mixture stirred at room temperature for 10 min. Sodium
triacetoxyborohydride (468 mg, 2.21 mmol) was added followed by N-methyl-2-
pyrrolidinone (400 uL) and the reaction mixture stirred at RT for 18 h. 1 N NaOH (5

-

ml) was added and the organic solvent removed in vacuo. The residue was extracted
with EtOAc (3 x 20 mL) and the organic layer washed with water (20 mL). The

organic layer was concentrated in vacuo and the residue purified by flash

3,55 (br ﬁcwiti)oomoxm
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7.25-7.35 (in, 7H), 7.87 (d, J 8.5 Hz, 211); "C NMR
(125 MHz, CDCI3): 6 13.12, 14.45, 22.51, 39.70, 43.67,

WAB200R061484 68, 56.09, 60.70, 61.03, 6658, 107. 9,4€T,SE2094,001939
121.56, 25 125.43, 126.50, 128.46, 128.90, 129.

130- 76, 132. 78, 136. 08, 140.72, 144.76, 146.76, 147 07,
150.89, 15 IM 171.64: (+) LBESINMS m z 555.25 [ MkH + WO

cmo%%?%%&; IE@C(:I'I SE20041 00193% égs&%%mﬁow 4-
12136525 e {0 B b@ﬁ»&@ﬂmﬂiﬁwgﬁﬂhﬁ”% Sase
@r%ﬁ&%fgif N b
S SR 4, b2 e et 6 )
Hz,rlﬁ)J()SQI:t;dI-I)e’éai-l’icﬁ'ﬁ (i Y 87 s/ &5 itz & ]" I\ﬂ‘gﬁq(?%o Wiz,
cnéﬁ%e@iéfﬂmﬁh&zé LR ChT R '@m?ﬁ'éad% ?@%ﬁ%ﬁ@} b 965500
LY PR 8 s, Tob sErhesspRnahchonlie ot gan

' 1356910' 144, gs o183, 185 hhel 46.44, 147 43 PEFISTR (€ GRESIMS ma(zzl §eqi21

irred for 211r and filtered. The filtrate was

Mﬁ@]ﬁcentrat ed and flash chromatography to gi ve conpound

COVPQJND 12.1.59 (22 ng, 0.04 mmol, 99% as colorless
oi . "HNMR (500 MHz, 15 CD2C12): 5 1.10 (br s, 311),
$; DY lévmm@ YD [(AAMEAH YL~

COMPUNT 121 531, b’ 145
\ HIMIDAZOL 'i'iﬁt'[ﬂ!m '1 ATV DR -“ 12 60
YUIBENZAMIDE) 3 53 (br s. 21T},  3.55 (firs, 2H), 3.60 =

(m 113), 6.00 (s, 1H), 6.64 (s, 1H), 7;33-7.55 (m

-y 1H). (+).LRESIMS nfz 503 (MrH] + 20
#1el. 60: N - DI ETHYL-4- 6- METHOXY-2- 5- METHYL

(L) METHYLI - 7- (NEOPENTYLOXY) - 1. 23. 4 |

I N-1- YLI BENZA yl | DE MO Me

NEt;
4-Methyl-imidazole-5-carboxyaldehyde (65.2 mg, 0.59 mmol) was addedto a
solution of INTERMEDIATE 5.1.16 (117.9 mg, 0.30 mmol) in 1,2-dichloroethane (3
mL) and the reaction mixture stirred at room temperature for 10 min. Sodium
triacetoxyborohydride (439 mg, 2.07 mmol) was added followed by N-methyl-2-
pyrrolidinone (350 pL) and the reaction mixture stirred at RT for 16 h. 1 N NaOH (5

mlL) was added and the organic solvent removed in vacuo. The residue was extracted
with EtOAc (3 x 20 mL) and the organic layer washed with water (20 mL). The
organic layer was concentrated in vacuo and the residue purified by flash
chromatography on Si0; column (EtOAc:MeOH 95:5) to afford COMPOUND
12.1.57 as an oil (32.2 mg, 22%). "H NMR (500 MHz, CDCl): 3 1.11 (brs, 3H), 1.25
(br' s, 3H), 2.09 (s, 3H), 2.52 (m, 1H), 2.70 (8, J 6.5, 17 Hz, 1H), 2.81(dt,J4.5,17
Hz, 1H), 3.05 (m, 1H), 3.27 (br s, 2H), 3.39 (m, 2H), 3.55 (br s, 1H), 3.59 (m, 1H),
3.60 (s, 3H), 3.85 (s, 3H), 3.89 (s, 3H), 4.56 (s, 1H), 6.00 (s, 1H), 7.28-7.32 (m, 4H),
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0O M J/ -~eeMe ME 0 NEt2 WO 20051061484
PCTI 5E20041001939 126 To a sol ution of | NTERMEDI ATE
WO 200804148 ng, 0.0424 nlinol), 4-nethyl-|H

i m dazol e- 5- car boxal dehyde (5.8 ng, 0.052 nmol, 1.2eq)
in 1,2-dichloroethane (2 nL) was added sodi um
tri acet oxyborohydri de (11.124ng, 0.052 mmol). The
reaction mxture was stirred at r at f
7:39 QS ADNVIRI325 mmm-.mxslzdiléﬁffﬁ%ﬁi;"zﬁa@eﬁ%-§9hﬁf5’
quenched with saturat u i J € .5
463009 220804 B8 B TR LS8 BT 1pRAE LIRS 120RY, Vﬁlﬁé
i 1 75014 A4 71ish{ 6)ERESIMS
132-%’IlggégeliﬁssfgsE{‘é\z}‘grﬁggff\f/\hla%gggg’gg?l stirredi or 2hr and
493%@[ . The filtrate was concentrated and purified by
‘ sh

Ar omat ogr aphy to give conpound COVPOUND 12. 1. 60

(15 ng, 0.0029 mmbl, 68% as colorless oil. 10 "HNMR
(500 :

VLIBE@AMIDE?11), 3.40 (br s, 2H), 3.70 (s,
=610 (br s, 111), 6.51 (s, 1H), 7.29-7.33
4H). 8.18 (s, 1H). (+) LRESIMB nlz 519 (MtH + 15
COVPRBND 12. 1. 61:

MeQNRE TN - 4- ( G FLUCRO- 7- METHOXY- 2-f ( 4-

L METHYL -1 2 3 4 TETRAHYDRO SO
NZ F\ M NM ONE2 20
-i mi dadol e- 5- car boxyal dehyde (37 ng, 0.34 nmol)
was agéeg, to a solution of |NTERVED ATE 4.2.1 (60 ng,
. in 1,2-dichloroethane (3 nL) and the

(m

| oned by N-nethyl-2- pyrrolidinone (200

z-&gﬁ#ﬁ@é%%ﬂ%&&%k&ﬁ&bﬁhé {996 i, 0/54@smblwaBAdéed fo aolution
of INTERMEDIATE 5.1.16 (107.7 mg, 0.27 mmol) in 1,2-dichloroethane (5 mL) and
the reaction mixture stirred at room temperature for 10 min. Sodium
triacetoxyborohydride (400 mg, 1.89 mmol) was added followed by N-methyl-2-
pyrrolidinone (350 pl) and the reaction mixture stied at RT for 16 h. 1 NNaCH (5
mL) was added and the organic solvent removed in vacuo. The residue was extracted
with EtOAc (3 x 20 mL) and the organic layer washed with water (20 mL). The
organic layer was concentrated in vacuo and the residue purified by flash
chromatography on SiO; column (EtOAc:MeOH 95:5) to afford COMPOUND
12.1.58 as an cil (33 mg, 22%). 'H NMR (500 MHz, CDCl3): § 1.10 (br s, 3H), 1.24
(br s, 3H), 2.63 (m, 1H), 2.76 (m, 2H), 3.10 (m, 1H), 3.26 (br s, 2H), 3.57 (s, 3H),
3.51-3.62 (m, 4H), 3.84 (s, 3H), 3.88 (s, 3H), 4.65 (s, 1H), 5.98 (s, 1H), 6.91 (s, 1H),
7.25-7.35 (m, 7TH), 7.87 (4, J 8.5 Hz, 2H); PC NMR (125 MHz, CDCly): 5 13.12,
14.45,22.51, 39.70, 43.67, 46.18, 49.68, 56.09, 60.70, 61.03, 66.58, 107.94, 121.56,
125.43, 126.50, 128.46, 128.90, 129.91, 130.76, 132.78, 136.08, 140.72, 144.76,
14676, 147.07, 150.89, 151.73, 171.64; (+) LRESIMS m/z 555.25 [M+H]".

PCT/SE2004/601939




25 was added and the organic solvent renoved in vacua.
The residue was extracted with EtQAc (3 xI O nL) and
WoOlpe0s06g483i c | ayer washed with water (10 nlL). THhEr/ise2004/001939
organic |ayer was concentrated in vacuo and the
residue purified by flash chromatography on SiQ2
- col utm ( CHC13: Et OAc: MeOH 63t230: 7) to afford COVPOUND

CONMEOUND 2139, 4.2 c }"O’B‘gﬁu )6 MoK L ETEY L
_li I HI AL M JYB} U £30 59 D RAFTYDROIS( UMLMILM'}“
E&Bﬂm&%m&t,J45 16.5 Hz, 1H), 2.86 {m 1H),
'3.04 (m 1H), 3.26 (br s, 1H), 3.36 (d, J 13.5 Hz,
2H) , 3. 54 br s, 2H), 3.58 (d, J 14 Hz, 2H), 3.62 (s,
MeC . §H), 6.26 (d, J 8.5 Hz, 1H), 6.81 (d, J
0. .2Y¥-7.33 (m 5H), 8.95 (br s, NR); 13C
55 itz 13): S 13.07, 14.40, 27.67, 39.70,
5 46 361 49.29, 56.55, 67.49, 114.23, 115.73 (d
& Hp), 126.60, 127.19, 127.89 (d, J- 5.8 Hz), .
129. 84, 133.05, 133.15, 136.30, 145 16, 145.92 -
’ 150. 34, -152. 30, 171.48; (+) LRESI M
[ MrH t, COMPOUND 12.1.62: .
72 4- { 6- aUORO- 7- I\/ETHOXY-2 f(2 10 PHENYL

Tod d&dﬂ\%ﬁﬁ%@%ﬁﬁ s (18 B o b RN PR D,

. 1m1dzzc§ibéwalrbomldeh§zdb é. sn@ommmm% P B2 o1 O §fhaﬂ%gi )

agdgd o a solution 15 of I’'NTE DI’ATE 4.
mL),ﬂgas dgd s maepth}@nmlzoﬁnde Okt hany 0(052 muhoBn The beaction

S 465 A P RO TR S5 1,
10 dlchlmsmaﬂlﬂﬁd (3 ail)onpdctig DhRiRateiqueyid Bl BRABGAR 0.5

and the réaction mxture stirred a
ml) ranmacw@teqz The ntganivephascivesiwaststd with briga(l £2 9Ly aAsd

Mg A s e B e e e o s
flreltl’ The %@“ﬂ?ﬁ%@g&%&%ﬁﬁ‘ﬁﬁ%@@% e N
' COI\?E]C\)/P%EIDQ?IZWE%Z as anlﬁglfali\c9 m%%&) Zh &%&%%@ Mz,
15 CDylay: 5 Gb0{B) 3, 38)11.24(br s, 3H), 152 (m, 1H), 1.71 (m, 1H), 1.82 (m, 1H),
191 (brs, 2H), 2.05 (m, 1H), 2.15 (m, 1H), 2.60 (s, 3H), 2.74 (m, 1H), 2.94 (m, 2H),
) 325(brs, 2H), 3.40 (m, 1H),3.53 (br s, 2H), 3.55 (brs, 2H), 3.60 (m, 1H), 6.00 (s,
Py IH), 6.64 (s, 1HD), 7,33-7.55 (m, 4H), 8.20 (s, 1H). (+) LRESIMS m/z 503 [M+H]"

20 COMPOUND 12.1.60: NN-DIETHYT -4-[6-METHOXY-2-[(5-METHYL-14-
IMIDAZOL -4-YT YMETHYL}-7-(NEOPENTYLOXY)-1.2.3 4-
TETRAHYDROISOQUINOLIN-1-YL ]BENZAMIDE




(br s, 311), 1.26 (br s, 3H, 2.62 (m 1H), 2.71 (dt, J
5.0, 16.5 Hz, 1H), 2.84 (m 1H), 25 104 (m 1H), 3.26

@ 250 3.48-3.55 4H) . 3.57 (s, 3H), 4
“(Fol,mg’.ﬂﬁzlzﬁ)(d, J 8.5 Hz,(mlH),H)a. 80 (d,(SJ 1?5 F§5§’FE§°}“‘"’“‘”9

6.87 (s, 111), 7.22-7.32 (m 7H), 7.87 (d, J 8 He,
21.1);13C NMVR (125 Mz, CDGER): 6
13.13, 14. 41, 27. 78, 39. 76, 43. 69, 46. 19, 50. 51)  56. 49,

To ﬁ@olﬁﬁon MMERI\/EﬁIPZFE 7d.4 01 81hg Q0.0 midD), 48nethPel 54,
5 Hz), 128.45, 128.88, 129. 84 130. 75,
1m1d&311e1:ﬁ-canlﬁﬁatttbhydﬂ4(zﬁ &mg, 0.452 sanqldl Zeq)llm 142- dnz:)l oroethane (2

ml s s sndiingoplony ngh st (8. 408 GRS SEAID T EaS
mirdge A %@#%ﬁ@ﬁﬁé@%@?@ﬁﬁﬁ%ﬁff“

5 dlcﬂlo?orﬁetﬁane1|<f§Trﬁﬁl\ZY@Wh§@vHMIﬁ%ca afflhedﬁh ME&ME&IEM ®.5
mlL)) hiidERyERitET ETBe Grgam(cﬁ@ascgwawashemﬂ:) brgn?o(l X 2 mL) dried

MaSB b e eifibSh rsrovehamuin adolt el .a?nfied

e, M Sl Sl ORISRy P liomatounghy o g
corﬁﬁkd.lﬂdf@OMB@UNB m3.60113 n@do 0029 ﬁ:&ld‘l 6&%}5;& toloriess |0|ie
resin (0.37 wer e added

no
PY 10 'HMMR (309 Mg %Dachasﬁ 885 (9, 0651 690 ik RED. T2 ornaHih a0,

)99 b et Slan B8 20E T LEE R A T W Ry 2284
21{2%4&?1(5%0 ;2 b0 sgﬁﬁ}hgpl@he rm@ d(bagdlmvamr(atﬁv} 7.29-7.33

tog esi due yi €l ded
-(m}jﬁi) 1Rek8 (xsmemc((ﬂmms AARAITVH] 53" % . 15 ' H NMVR
, 1.02, 1.15 (2 brs, 613), 2.72 (s,
611) 3 04 (m 2H) 3. 18 (m 3H), 3.40 (m 3H), 3.82
15 C 13:1381: 08 NP1 22 (4 FLubRe- 7. 6xv:3.14-
J u . ] 3 . d, J
! DAZQL¥ 3 | M ‘
TETRAHYDROISOOUINOLIN-1-YLIBENZ :

20  4-Methyl-imidazole-5-carboxyaldehyde (37 mg, 0.34 mmotl) was added to a solution
of INTERMEDIATE 4.2.1 (60 mg, 0.17 mmol) in 1,2-dichloroethane (3 mL.} and the
reaction mixture stirred at room temperature for 10 min. Sodium
triacetoxyborohydride (250 mg, 1.18 mmol) was added followed by N-methyl-2-
pyrrolidinone (200 pL) and the reaction mixture stirred for 24 h. 1 N NaOH (2.5mL)

25  was added and the organic solvent removed in vacuo. The residue was extracted with
EtOAc (3 x10 mL) and the organic layer washed with water (10 mL). The organic
layer was concentrated in vacuo and the residue purified by flash chromatography on
Si0; column (CHCl3:EtOAc:MeOH 63:30:7) to afford COMPOUND 12.1.61 as an
0il (57.3 mg, 76%). 'H NMR (500 MHz, CDCL): 8 1.11 (br s, 3H), 1.25 (br s, 3H),
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.30 _146.80,150.30,.152.25,

20 COMPOUND 13.1.1: N -DI ETHYL-4- 6- METHOXY- 2-
5- METFI YL- I H 1M DAZOL-4- YL METHYL -7
WO BB EREY 2H PYRAN-4- YLO -1 2 3 4- TETRAILY]
OOLANOLI N- 1- YL] BENZAi vI[DE MO Me i N jfN- P CTIREg00193
WD 20051061484 PCTI SE20041001939 129 A sol ution of
| NTERVEDI ATE 5. 1. 12 (44 ny, 144 124 nmol ) and
t et rahydr o-4H pyran- 4- oI (0 248 mol, 25.3 ng, 23. 6
2.0%(3, 3HD), 260y OHY, AT C{d,F AFEIOHER, (1), rﬂ% a9 g g
%reshl i/_I)pre ared bet ai ne Edl [ sopropyl azodl car box I af e
3.2¢ 8y )03 3ad, Hz A2, B)S4 b s, 800 d. SBQd,afhémeﬂEpMﬁfz (s

3 dll c %llﬂﬂ m@ ?% S(Bﬁ?lengﬁ géﬁ ﬂ%:glr gﬁbﬂﬂ&n ?ﬁrlfl-‘;ﬁ)
f urt h ?1%@% quen(I;tEDgﬂjﬁé ﬁé @ZV‘E&@??%) 5%?1@# 43.63,

46. :m;msazsg 66 sso6ig 1qrzgrrletﬂwaja (r?-‘rms 1(1319)(3 by 600'{27% 4889 {7

SO4 and concent r at ed t was’ purified

5.8 9, d BB Ay 13&@&;@&3%45 16Nt 59 @gmmdemz)

LSOl AL VoL T Risnekb e oo, 0.8 pur (T ed

anhydr ous di chl or oet hane (2 m). To this solution was

COREMTUND 121 8y! NN Tae3 o) %%me*aba‘y MBS (1
'II";I’]]QNﬂ Vi el 9'@ : II7I ml ). The reaction
Py 4 sl-Xi B t hen quenched with

Fsaturat ed aqueous sodi um bi carbonate (2 nL) and 15

Wi t |ch oromethane (3 x 10 nL), dried over
anckl corjcey The product was purified by
rap o give 7 mg (0. 0131 nmol , 17%

of COMER ND 1311as colourless oil. HNI\/R(SOO VHz,

CDC13 3 1.15 (br s, 1.28 (br s, 3H), 1.55 (m

I H), (m 1H), 2.05 (m IH), 2.55 (m IH, 2.75 (m
[ 6 (m IH, 3.18 (m 1H), 3.32 (br s, 2H), 3.35

™ .45 (m 2H), 3.58 (br 20 s, 211), 3.63 (m
-Pla%l-mifzolsﬂﬂ%écyaldphxqe ) reg?méufq% wis’!-adldzl)d 50 se:éllgt]on
of IYTERAEDIATE 21 (b S rimon iy fsniometane ot Sandine
reacfidn 8dxt1ed st¥ded £F088 temperature for 10 min. Sodium
triacetoxyborohydride (250 mg, 1.18 mmol) was added followed by N-methyl-2-
pyrrolidinone (200 uL) and the reaction mixture stirred at RT for 24 h. 1 N NaOH
(2.5 mL) was added and the organic solvent removed in vacuo. The residue was
extracted with EtOAc (3 x10 mL) and the organic layer washed with water (10 mL).
The organic layer was concentrated in vacuo and the residue purified by flash
chromatography on SiO; column (CHCl;:EtOAc:MeOH 63:30:7) to afford
COMPOUND 12.1.62 as an oil (65 mg, 75%). "H NMR (500 MHz, CDCl3): 6 1.10
(brs, 3H), 1.2§ (brs, 3H)}, 2.62 (m, 1H), 2.71 (dt, J 5.0, 16.5 Hz, 1H), 2.84 (m, 1H),
3.04 (m, 1H), 3.26 (br s, 2H), 3.48-3.55 (m, 4H), 3.57 (s, 3H), 4.65 (s, 1H), 6.22 d,J
8.5 Hz, 1H), 6.80 (d, J11.5 Hz, 1H), 6.87 (s, 1H), 7.22-7.32 (m, 7H), 7.87 (4, J 8 Hz,
2H); ’C NMR (125 MHz, CDCly): § 13.13, 14.41, 27.78, 39.76, 43.69, 46. 19, 50.51,
56.49, 66.34, 114.17, 115.74 (d, J 17.6 Hz), 125.48, 126.54, 127.84 (d, J5.5 H2),
128.45, 128.88, 129.84, 130.75, 133.14, 136.11, 144.70, 145.83 (d,J 1 1.4 Hz),
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73.80, 111. 15, 115. 01, 126, 03, 129. 15, 129. 81, 129. 87, 133. 31,
135, 80, 144.38, 146.30, 146.68, 172.46. (+) LRESIMS
WU 20058&146dHH) +. 25 COVPOUND 14, 1, 1:
N. N- DI ETHYL- 4- ( 6- METHOXY- 7- PHENOXY- 2- | f 2- PCT/SE2004/001939
PHENYL- | H | MLDAZOL- 4- YL) METHYL) - 1. 2. 3 4-
TETRAHYDRO SOOUI NOLI N- 1 - YLI AM DE WD 20051061484
PCTI SE2004/ 001939 130 Mei NJ° ONEt2 To a solution
of | NTERMEDI ATE 10.2.1 (60 ng, 0.1132 nmol) was added a
solution of hydrochloric acid in 1,4-dioxane (4N, | niL)

COMPOUNE 12681 iu{ds] DIEITEY LAMIN O IIA RBONY EPYENL | 5t ed
%WPMJQ E- S TIMETITRT].9p DRI T O0CD
LT L s U e

of this solution to another flash. To this solution was
added phenyl - 1H- i m dazol e- 5- car bal dehyde (-2eq, 0.12
ol an I‘I‘\oll d by sodium

trigseteXybaro g, 0.24 mmol, 50 ng). The

rchtl on xtare S irred for 20hr then guenched

i-8fFOsat ygat ed aqueous sodi um bi carbonate and 10
t Pact e di chl oronet hane (15 nL x 2). Excess
®dehydewasS renoved by stirring the extracted

di chl or ongt hane with pol yner supported hydrazine for 2

hr. The O*poNgger was filtered off and the filtrate was
concent r at ed and dri ed under vacuum Product was

DAATE8 3.1 48hmeh odnranmgr) a8 -plieny g6 4 olrbilichyde

(48 g, B 5to]) ek thspogid i Bcdistirosthane 5 7al) and sivred ©000
mlnzl\él'%ogn@%g%zr bt;lé ﬁoﬁﬁfﬁ@fagégﬁ%oh}ﬂdn%gg% @gngg%olé s

adds 56l thb mixtur@ ¥4} stirfed/®r ( 8 h. %s;gmhyd&aﬁﬁe fe%m (19'3];) & thol/g)
6.78 (s, (]

6.73 .

and ﬁ:ﬂg](s il e ,a,%?ledzq.l»? the BUXIER¥EL ﬂﬁredvfdx anmﬁéﬂzh THz resin
7 46. 99, 50..26, 56. 10,

was éﬁéﬁe%%{ off o ot et %?JM“I% figlogss yashod i bM 57,

6026 s6di { water)

183 i, g)élide ﬁgmgls Wajfezrf@%"%g“%‘g an %64@9"“%% ggashy

chroppioggph)( of the rRiEe Wl%&thﬁ&lésmdwﬂﬂbduct (36 mg, 0.06 mmol, 53 %).

"H NMR (500 MUz, DMSO0): 1.02, 1.15 (2 brs, 6H), 2.72 (5, 6H), 3.04 (m, 2H), 3.18

(m, 3H), 3.40 (m, 3H), 3.82 (s, 3H), 5.38 (s, 1H), 6.42 (s, 1H), 7.18 (s, 1H), 7.40 (m,

4H), 7.58 (i, 4H), 7.59 (s, 1H), 7.98 (d, 7 8.0 Hz, 2H). (+) LRESIMS m/z 618

[M+H]".

COMPOUND 13.1.1: NN-DIETHYL-4-[6-METHOXY-2-[(5-METHYL.- | H-

IMIDAZOL -4-YLYMETHYL]-7-(TETRAHYDRO-2H-PYRAN-4-YLOXY)-1.2 34-
TRAHYDROISOQUINOLIN-1-YL]BENZAMIDE

53

O™ NEt,
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COMPOUND 14.1.2: N, -DI ETHYL-4- 6- METHOXY- 2-
5- METHYL- 1 H 11V1] DAZOL- 4- YLI METHYL~, 7- PHENOXY-12, 34_

WAb2005063484YDRO SOOUI NOLI N- 1- YL} BENZAM DE WO 2008068601939

PCTI SE20041001939 131 MO M 1 ~ N! H \I ~I O Net2
To | NTERVEDI ATE 10.2.1 (30 ng, 0.06 nmol) was added a
soI ution of hydrochloric a@ged in 1,4-dioxane (4N, 0.5
at roomtenperature. The reaction mxture was
A Sghllhﬂn o8 INTERME 5 AdA (46 mgs Ot 124 tremol) and tettahe dre-47-

yriR i RO Bl e 55 it ) e Ao opicimae L)

Waiﬂr%‘éd RO b RS Ee Leismronylimagicarbanylate (5D men 47
ek $70) il oyt g oo e
anhsdxlom divhtospmethame (ltihmhs gt h&te weactios atixinee wak stiptedait §°C

o B B ST 50
oy SULHEH G 09 STBLISDEIOHARUIRE SHARAAY,

Crutié prddult was purified byalisk ehropiatekranlsy, d6hcedtralsd 88d ANGT LR

Product was purlfl ed by flash c r omat ogr aphy, using
vacuym befase using fognekt etoH DCM (10: 90) afford 17.9 ny

64y A0 £ B R s i i 3

dlclﬂbfoeﬂmanéﬁz 1%!:% T@th%osoﬁtﬁ:mn%ﬂs ad&e@@-xﬁ’et@ﬁ l(f?-ﬁm{HozGI'é')S- 3 10
(br s, 28 (m 9 (br s,

car@ih}chy@e 012 10g, 0. qu)nol)qam!sfo(]gwed Bfter $mﬁBw@ssoth)1 6 65

el e ol s
oS8y g . ol 8y 4

extra@td Roth diclo@ettinas (34,1014D), Gfed 3¥a. MES0L & cbhacedttite3 7,
The o ducs wap e L85k cLOmAOEEOLI R s (N Tamavl, 17%)
of ColPBURENS 1 bt LdbRfE s H R UG ik, T0ei: 5115 or s,
3H), 1.28 (br s, 3H), 1.55 (m, 1H), 1.78 (m, 1H), 2.05 (m, 1H), 2.55 (m, 1H), 2.75 (m,
1H), 2.96 (m, 1H), 3.18 (m, 1H), 3.32 (br s, 2H), 3.35 (m, 2H), 3.45 (m, 2H), 3.58 (br
s, 2H), 3.63 (m, 2H), 3.80 (s, 3H), 3.88 (s, 1H), 4.52 (s, 1H), 6.18 (s, 1H), 6.70 (s,
1H), 7.35-7.46 (m, 4H), 7.50 (s, 1H). *C NMR (125 MHz, CDCL): 5 9.54, 11.90,
13.23, 27.90, 31.78, 31.89, 39.70, 43.80, 47.22, 49.39, 55.28, 64.89, 64.93, 68.00,
73.80, 111.15, 115.01, 126.03, 129.15, 129.81, 129.87, 133.31, 135.80, 144.38,
146.30, 146.68, 172.46. (+) LRESIMS m/z 533 (M+H)".

- COMPOUND 14.1.1: NN-DIETHYT -4-{6-METHOXY-7-PHENOXY-2-[(2-

PHENYL-1H-IMIDAZOL-4-YEYMETHYL.]-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YLYBENZAMIDE
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TETRAHYDRO SOQUI NCLI N-1 - YLI BENZAM DE 25 WO 2005/ 061484
132 PCT/5E2004/001939 MO N 19, | O NEt2 To

wWo\FokiMaATE 10. 2.2 (50 ng, 0.111 nmol) was adld@ﬂ
sol ution of hydrogen chloride (4M in 1, 4-di oxan%ﬁ{’fl“""’””
m.) at RT and the m xture was stirred for 1 hr.

Sol vent was renoved by a strwam of nitrogen and

ol | owed by under vacuum The 5 residue was
MeQ.,

o0 oNved 4N anhydrous 1, 2-di chl ooet hane (1.5 nl)
wl\ i zol e- 5- car boxal dehyde (1.2 eq,
T 1332y s ngy odium triacetoxyborohydride (3
G . 770 )

. The reaction m xture was

RT for further 20 hr, quenched with

J aqueous sodi um bi carbonate (0.5 nL), diluted
hl or omet hane (10 nlL), phase separated and
c.organic layer 10 with brine (1 x 2 nL),
dried over-aySo4, filtered. The filtrate was stirred

L tihe: PS- A7 e tq . regove exces
To g?%lgﬁglggf; or gﬁr ér ﬁ@% fq:?{f zggalgaﬁc} lﬁﬂDgJIP?ISW@g@tidedvgaS
solutivnasfihydaschidriclbRiSh 14 BiokksAia! | %
ol . Zl% of . COMPOUND 14. 1% 362 108 R rébimdbmBltafute.
reaquoganippire wapstingd fo5 an hodr thbn cencetriited b¥ alGrebdarof Ritrodkh and
- L. 70Q-3. 05 41-1), 3.25 (br ip, 311), 3.58 (br in,
crieufdocivalup Théfosiaus s Te lsgaved oy 1. glohioroathese (3 mt) am
trankfered 1S mb, ot % s9RibiTNo drbiler ARSEMMR( ):
$13.00 14 39, Gitipfto sl T R id S e et )
Phesy: Wé-imBzal6; 5-0rBaldehyde (4265, 012 (Bimol] 26 rid)and ¥dlTovd tyd,
d.] 8 Hzg , )}é}%}l. 44 12? 77, ,126.62, 129.09, 129.69,
sodipgy triggctogyporefy driflg 4 0.24 somob 58 mg)4 Thes6action tESPOWas
: 71.18. (* RES] M5. m z. 605
st 58 gl P o bl oSS
extrédoted tIGRCHIEINER theneNET HDXY 2), ExcBssMEddHyH sfii
METHYL -1 2.3 4 TgEIlERAHYDR%] 30 UINOL @ﬁt‘*@‘@ﬁ?ﬁwﬁﬁ%
the otasted stiotioromethage 70 tvprdyne30pparssl hyderindfoN2 hr. The
polymer was filtered off and the filtrate was concentrated and dried under vacuum,
Product was purified by flash chromatography, using Sidz column with MeOH /
DCM (10:90) afford 19.3 mg (0.0329 mmol, 58% overall yield) of COMPOUND
14.1.1. "HNMR (500 MEz, CDCls): § 1.08 (br s, 3H), 1.28 (br s, 3H), 2.68-3.16 (br
m, 4H), 3.22 (br s, 2H), 3.48 (m, 2H), 3.56 (br s, 2H), 3.78 (s, 3H), 4.62 (s, 1H), 6.34
(s, 1H), 6.73 (s, 1H), 6.78 (s, 1H), 6.85-7.36 (tm, 12H), 7.86 (m, 2H). °C NMR (125
MHz, CDCls): 8 13.13, 14.44, 28.81, 39.69, 43.71, 46.99, 50.26, 56.10, 66.70, 110.84
112.67, 114.77, 116.46, 122.12, 125.57, 126.51, 128.78, 128.97, 129.53, 129.78,
130.23, 131.63, 136.21, 142.65, 144.32, 146.47, 150.37, 158.47,171.58. (+)
LRESIMS m/z 587 (M+H)".

H

COMPOUND 14.1.2; N.N-DIETHYL -4- {6-METHOXY -2-[(5-METHYL-1-
IMIDAZOL-4-YI YMETHYL ]-7-PHENOXY-1.2.3 4-
TETRAHYDROISOQUINQLIN-1-YL}BENZAMIDE
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Ol / N~N H O NE2 To | NTERVEDI ATE 10.2.2 (100 ng,
0.223 mmol ) was added a sol ution of hydrogen chloride
wonebs/dsidgoxane (4M | nlL) at RT and the m xtur
stirred for 1 hr. Solvent was renoved by app|‘§9f2%“‘523"“’°°1”9
stream of nitrogen and followed by under 5 vacuum The
resi due was re-dissol ved i n3anhydrous 1, 2-di chl ooet hane
(15rrL) To this solution.

Med- - IMe | mi, dazol e- 5- car boxal dehyde (1,5 eq, 0.3345

37 |ng) ] d sodiumtriacet oxyborohydride (3 eq,
ng) were added. The reaction

Wi th saturated . aqueous sodi unbi car bonat e
diluted with dichloronmethane (10 nL). 10

hase was separated and washed it with brine (1
dried over MgSO4 and filtered. The filtrate
was sOfriil, Wit h PS-hydrazine to scavenge excess

al dehyde for 2hr then fjltere and Lllthr at e was
To BSFE IATE 152 odagmeds & b pisolytoR
ST e

m{fa%sés stigred -f88ar{ mmmen%ba&emta%y( Dstream Sﬁ'ﬁmog’enﬁlzﬁld(ch-;ed
2.60 (m 113), 82 (m 113 3.05

under zﬁclmht The rg&xl)iue BaOG- c(wsolv:pdlg 13-dic ppgcthage& (ng;lrb @% o’

thig q'_l)h}non6w§s0§tﬁ!§d Iﬂz L@%eggiérﬁﬂdgﬁﬁf (( Qecfazlﬁstnﬁn)g& 12

mg&@f@gl: %%gﬁhm%c&% x/bo3éh: e(Aé'@ 0.243RMVR 50129, Nie

13.09, 14.3 28.61, 39.72, 43.67,
reaéﬁonlﬁ;;xtdﬁ: V04 stired Yer2 (6 m@a quenckedwith sagrael yaneouspdium

bicatpona and extraseip Gokibimeteias (15l k) gxlc%g%ai&%qyﬁgl 37

rerp Y shfting 50 GEotperoh PR B¢ ydragine

forwl%lé éiﬂ%@éi\%aﬁméd ME RhiY the! ﬁlmwmnaemiammﬂmea
TKAHYDRO SO Ul NOLI N- I - YL BENZAM. DE_\WO

m&ﬂ@ﬁ&ﬁﬁﬂﬂk&dﬁl@'ﬁﬁmﬁfwl bp flesnchromatogramhypvesing KjGz2qolympn
with MeOH/DCM (10:90) afford 17.9 mg (0.034 mmol, 60%) of COMPOUND

14.1.2 as light yellow oil. *H NMR (500 MHz, CDCl;): 8 1.05 (br s, 3H), 1.18 (br s,

3H), 2.00 (s, 3H), 2.50-2.98 (br m, 4H), 3.10 (br s, 2H), 3.28 (m; 1H), 3.49 (br s, 2H),
3.52 (m, 1H), 3.72 (s, 3H), 4.45 (s, 1H), 6.28 (s, 1H), 6.65 (s, 1H), 6.68-7.20 (m, SH),
7.26 (m, 1H). *C NMR (125 MHz, CDCl3): 8 10.97, 13.09, 14.42, 28.70, 39.65,

43 68, 46.96, 49.24, 56.20, 67.66, 106.00, 112.63, 115.47, 116.47, 122.02, 126.57,
129.91, 130.26, 131.76, 132.93, 136.34, 142.69, 14532, 150.37, 15037, 171.51. (+)
LRESIMS m/z 525 (M+H)".

COMPOUND 14.1.3: N N-DIETHYL-4- {7-(4-FLUOROPHENOXY)-6-METHOXY -

2-{(2-PHENYL. -1 H-IMIDAZOL-4-YIYMETHYL}-1.2.3 4-

TETRAHYDROISOQUINOLIN-1-Y1 }BENZAMIDE




Me O NEt2 To | NTERVEDI ATE 10.2.3 (38 ng, 0.068 mmol)
was added a solution of hydrogen chloride in

wo fo0diopisepe (4M | nL) at RT and the m xture V\?é.ng %5&1939
s

for I hr. Solvent was renoved by applying a
nitrogen and foll owed by under 5 vacuum The dried

resi due was re-dissolved i m3b 2-di cbl oroethane (5 niL).
To this solution were added

MeGh; =y | Hi m,\dazol e- 5- car boxal dehyde (9 ng, 0.0816
1.2 ed) d Ji um tri acet oxyborohydri de (43 ng,
B Y : ¢ reaction mxture was stirred at
aqueous sodi um bi carbonate (2 nlL), extracted
h =® acetate (2 x 10 10 nmL). The conbi ned
tracty were washed with brine (2 x 5 nL), dried over

and concentrated. Product was purified by flash
chr om&ogNBiphy to afford COVPOUND 14.1.5 (11 rug,

o Dy ERMEBLAKE 1672 34405, 6 (T smoiyygs alietp it ot bifplen
Chl'e%i 8@‘@@ 4 idhané(PALH TLRT, ot fyrBbyielos fired o L . 22

Sol%elﬁgwe%éjfen%ﬁbé@ b 3 stiéam bﬁ)ntrdge% 51;% follo&l‘dﬁ by&nﬂﬁr (@numH)The
5 resighip wap. dz'zthsiso'is\@d(m nnhmus%@qhm a5 ( f'fﬁznf)@éfsyshengl 15-

@  imissoissgiberediesh2 g D2l Smdysium | 50
riagegfor %%%1%%3 G O LAY Y

: RTnioz fifRr Rt quenmdmmmmqgecms s um Igw.ﬂmnate (0.5 mL), -

dﬂ%&%ﬁ ggﬁ%@éq&éq% (% F&Iﬁpw&sgggm@&ﬁd Ya&heg the organic layer
o wiSSRLITERED AN bt SR I SEG gt stz

bydrazine to scavenge to remove excess aldehyde for 2hr then ﬁltered and the filtrate

was concentrated, flash purification to give 28 mg (0.046 mmol, 41%) of
COMPOUND 14.1.3 as colourless oil. "HNMR (500 MHz, CDCls): 8 1.08 (br s, 3H),
1.26 (br s, 3H), 1.70-3.05 (m, 4H), 3.25 (br m, 3H), 3.58 (br m, 4H), 3.79 (s, 3H),

15 467 (s, 1H), 628 (s,1H), 6.72 (s, 1H), 6.72-7.92 (m, 13H). “"CNMR (125 MHz,
CDCls): § 13.09, 14.39, 28.58, 39.70, 43.65, 47.06, 50.09, 56.19, 66.70, 112.64,

C 115.97 (d, J 24 Hz), 117.93 (4, J 8 Hz), 121.44, 125.77, 126.62, 129.09, 129.69,
131.28, 132.00, 136.41, 143.29, 143.40, 146.36, 150.22, 154.24, 158 (d, J 240 Hz),
171.18. (+) LRESIMS m/z 605 [M+H]" .

20

COMPOUND 14.1.4: NA-DIETHYL-4-{7-(4-FLUOROPHENOXY)-6-METHOXY-
2-[(5-METHYL-1H-IMIDAZOL4-YL)METHY1.]-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL}BENZAMIDE
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O N Et2 To NTERMEDI ATE 10.2.4 (52 ng, 0.097 mmol) was
added a solution of hydrogen chloride in 1,4-dioxane
wi at RT and the mixture was stirred f
S%Iid\(/}se/%?lq&?as renmoved by applying a stream of nil?(:fgél'eﬂﬁﬂoowsg
and followed by under 5 vacuum The dried residue was
re-di ssolved in 1, 2-dichlorggthane (5 nL). To this
solutlon were added
- | Mej m dazol e- 5- car boxal dehyde (13 ng, 0.1176
P e nd sodiumtriacetoxyborohydride (62 ng,
- f and stirred at roomtenperature
Theyreaction-m xture was then quenched wth
aqueous sodi um bi carbonate (2 nlL), extracted
acetate (2 x 10 nL). The 10 extracts were
h brine (2 x 5 nL), dried over MySH4,
oncent ated. Product was purified by flash
oa@hy to afford COVPOUND 14.1.6 (8 nm, o 015

nmol 1496 BNMR (500 MHz, CD30D): 6 1.25 (br s,

- To INTERMEDIATRHY,2.2 (1005n¢,4,223HpmoD) veas added 2 pplutlgn gﬁh}(dwgen

chlgé?lemr}%@(@g zcﬁg/[ ﬁgégakgf‘am)% 3 21(‘%” @91?2735
Solélgnt ﬁ]r%m?%g%ﬁﬁpplfﬁé% s%é&mjc? n?tﬁ)g(en‘in@ }‘oﬂcﬁwe und@r 40

12-8 18 (s, IM
vachdfs. T Rchiliad witkize-disfii0dd) in aBhpdrdas 1 2@&900@@1&8{1 5agl.u7To

39.73, 43.80, 49.42, 53.61, 2. 77
g sution & maeahAs, e pichents SeratepraBBhs (lobedy P 3383 5iapgl 37 me)

end i B bRk B ), B9 0 T e A

rea%éo&ﬂxtﬁre(&as( SENAY: RfVfor Gurtted BORthen %5q1h&1“éhhthitHsaturated
AZOL- 4-) g) METHYLI - 1. 2. 3, 4- TETRAHYDRO SCO
aquomwmmbmarbonmo Db silusrhwithdise! ape (9 wl)kN  H

0 NEtz WO 2 0 4
Oni i e R ) IR R 0 i s
4 PSR drdide fwsca@e eB8B hidehyde

Iﬁ%%r oﬁglg?l&%%g%ﬁgﬁhgﬁé& SAI?{ at 0C vvas@gdded a ]:ily

foxslﬂrlﬂﬁdﬂi)ﬂltﬁéd b iR\ Dkt e l:ﬁndbnﬂr@’ﬁﬂ Pooduot way parized byaflas
benzyl al cohol (120

chromatography to afford 42.5 mg (0.078 mmol, 35%) of COMPOUND 14. 1.4 as
colourless oil. "HNMR (500 MHz, CDCls): 5 1.08 (br s, 3H), 1.24 (br s, 3H), 2.16 (s,
3H), 2.60 (m, 1H), 2.82 (m, 1H), 3.05 (br m, 2H), 3.22 (br 5, 2H), 3.90 (4, J 13 Hz,
1H), 3.54 (b 5, 2H), 3.61 (d, J 13 Hz, 1H), 3.80 (s, 3H), 4.52 (5, 1H), 6.30 (s, 1H),
6.72 (s, LHD), 6.74 (m, 2 x 11D, 6.88 (m, 2 x 1H), 7.28-7.38 (m, 4H). "CNMR (125
MHz, CDCls): & 10.53, 13.09, 14.38, 28.61, 39.72, 43.67, 47.11, 49.00, 56.19, 67.79,
112.61, 115.96 (d, J 23 Hz), 117.98 (d, J 8 Hz), 121.52, 126.58, 129.91, 131.57,
132.40, 136.42, 143.27, 145.10, 150.19, 154.30, 158.23 (d, / 240 Hz), 171.51. +)

LRESIMS m/z 543 [M+H]" .

COMPOUND 14.1.5: N.N-DIETHYL4-{6-METHOXY-7-(4-
METHOXYPHENOXY)-2-[(5-METHYL-1H-IMIDAZOL-4-YLYMETHYL]-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL}BENZAMIDE
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ng, 0.2072 mmol) in anhydrous dichl oronethane (0.5 nli).
The reaction mxture was 5 stirred at roomtenperature

Wm20080&48d ght t hen quenched with water (Inl), pgTSBIEI01939

with ethyl acetate, dried MgSO4 and concentrated. Crude
product was purified by flash chromatography to give
product which was dried undg4 vacuum used for the
next step A dried nmaterial (86.4 ng, 0.1588 mm 1) was
Meleg- peQ R ¥ hydrochloric acid (4M -10 in
: fl?{L)) for 1hr, then the excess reagent and
e ved by appl ying a stream of nitrogen
Th@ resi due was dried further under vacuum

-1 H i m dazol e- 5- cai boxal dehyde (21 ngy, 0.1905

eq) and sodiumr triacetoxyborohydride (1.1
ny, 0057@lﬁ‘ﬂb| 3eq), The reaction mixture was stirred

oS EBPRTE UL, A8, B BT Akt B g

chl@iﬁﬁé ﬁP{ g%&meg{wﬂ 1 36T} AT 4ndl the Hxtutd wanatideabifonil ths.

dri‘ed over MgSO4. Purification was
Sobﬁﬁrwmcmmmfbby applnygxg‘a stetncofmitregeagnd faljowed by ppdird

va C%wND fec %gs wagn%dﬁoltfﬂf mé%ﬁ}ﬂ"rﬁ!"%%ﬂae?@%? EW

so]%lilgi u&?ezad%&hkmgﬂ:ﬁﬁ %ﬂ&oh@c%mﬂd@bﬁ@ @% 00816 mmol
l. ?_Qé't!)f an& s&ﬁuﬁﬂnadetd@‘ddzohyﬂﬂ)ie (4Bm8A0.28F6 mmcﬂ,lle)q) é‘hg gea(:’gon

mlxhsﬁw@g 'trgqnsnggmgéragqg‘.;or ozfer@gg?;% g&g 3 g ﬂ:zl:g:d( qits D
safraped Sl Soduthbicaln i (R30S Bktratide w&ﬁ@thy'l%étﬁt& x 10

mEy - THe %E&%@&h%&s%r@ SuadRedbitd Brif2(2 89 L), Bfied Byer MgSO,
37, 71.60, 111.84, 115.29,126.59, 127, 66 127. 83,

and 28n@Atrateds PeGiuct @8s parifiabby Bsshzhromaiegphy isetford
137. 26, 145 32,146.59_148.8 L |
CENFQUND, 14. 1.5 (iEme ABR A memoly %) TINAR, @lﬁh«%ﬁ MRfl81.10

s T B I Tl L B P AT 960

rpgb%v'(ﬁﬁgg%fm (bx‘ls 315, i3rBeaz.ol B Ha; TH), B84 edzH), 3.59 (d, J
13 Hz, 1H), 3.75 (s, 3H0, 3. %2 (s 3H), 4.50 (s, 1H), 6.27 (s, 1H), 6.58 (s, 1H), 6.73 (s,
3H), 7.22-7.35 (m, 5H). *C NMR (125 MHz, CDCl;): 5 10.94, 13.12, 14.44, 28.46,
39.67, 43.67, 46.88, 49.13, 55.87, 56.24, 67.53, 112.49, 114.74, 118.26, 120.71,
126.52, 129.79, 130.79, 132.91, 136.30, 144.17, 145.25, 149.95, 151.76, 155.89,

171.52. (+) LRESDMS m/z 555 [M+H]".

COMPOUND 14.1.6: N.N-DIETHYL-4-[6-METHOXY-2-[(5-METHYL-1H-
IMIDAZOL-4-YLYMETHYL)-7-(PYRIDIN-3-YLOXY)-1.2.3 4
TETRAHYDROISQQUINOLIN-1-YTL]BENZAMIDE
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anhydr ous net hanol (15niL) at RT were added
di -t-butyl carbonate (1.5 g, 6.88 mmvl) and tri et hyl
VER2098/0¢1484L2 nl). The reaction m xture was stirpetspiookio1939
for 3 hr, then quenched with water (10 niL), extracted
to EtCAc (100 nL) and washed with 0.1%5 hydrochloric
acid (3 x 10 nL), water (2 %320 m.), dry over MJSO4 and
oncentrat to give 550 ng (2.62 nmol, 38% of
NLERA 1.1 as white solid. 1H NWR (500 MHz,
51. 691 (Y 911), 2.80 (s, 3H), 8.10 (s, 1H),
. N 13C NWR (125 MHz, CDC13): 8 11.57,
8710, 136. 54, 137. 99, 138. 41, 147. 32,
) LRESIMS mlz 211 (MtH)+ 10 | NTERVEDI ATE
: FRT- BUTYL 4 1- 4-
(DI ETI IJYLAM NO) CARBONYL] PHENYLI - 7- HYDI ZOXY- 6- METHOXY- 3
PR t'SOOJ] NOLI N-2(1
) 2r 5 METHYL- 1H DEDAZQOLI r 1- CARBOXYLATE 15 Me
g f:r%m@) 089 nithél Wﬂﬁd&%ﬁ@@ﬂnﬁ%y&ogen

1. |nahydrous ,
chlbiricdb luol,dechhmm (GBI AirmL) at\ma'f anchﬂxdenixhﬂ Ezlﬁh/Eﬁ)lr@dl’ forldwl. 1

Sogx@gawa@r@gy%mg;g 65 ?f@éé’lt ace Oﬁﬁ)l(%ég % L g i‘}ﬂggl de

by 2 %ﬁ@u&%@@ﬁwséﬁw&%@@g& s 1

soRitiue Gtfe Mwﬂmbﬂﬁauhbmﬂﬂ&odéﬁmhﬂboﬂﬂdemqﬂ &g@aﬂaf?& ehmol,
The organi c phase was washed wi th water éﬂ@lt
a

L. zoeq)ra@d(sgdmnstrmqtoxmolwdmgéﬁ2 mgd%ﬂ% @m@s:”@@ﬁﬁdé

rodif B irafie RehiEf. L ARURD HRGE naS B eyt arrated

a ﬁé’cﬂﬁ%&ﬁﬁﬁb@%oﬂ&té ti hﬂﬂ @éﬁaf:iea%ﬁ NT% (‘_IZ_ BPRY ) The
of | NTERVEDI ATE 16. 2.

gl ve 1 as
extracth vvey@thhﬂdsmth bhné ﬂﬂ }M/Fhl()m&dl\dﬂzr MS0 3 oucBnttatéd® (br

Pradusb s pified by Tedhgtromatograply 10atfyd COMPQUNDIIA 648 .
4Ry, WHER st 65:0py b5 D am 1 ST S,

| 18919, 4%, D), 151 2 189, 3. BB(HA4H)58:19Gm, § 8821 % s37m),

3.35 (s, 3H), 3.36 (d, J 13 Hz, 1H), 3.59 (br s, 2H), 3.67 (d, J 13 Hz, 1H), 3.75 (s,
3H), 4.61 (s, 1H), 6.40 (s, 1H), 6.88 (s, 1H), 7.12-8.00 (m, 8H), 8.18 s, 1H). °C
NMR (125 MHz, CD;0D): § 9.42, 11.89, 13.18, 28.47, 39.73, 43.80, 49.42, 53.61,
55.18, 67.96, 112.77, 122.14, 124.43, 126.20, 129.78, 130.98, 133.37, 136.06, 137.59,
141.00, 142.11, 145,98, 150.22, 156.00, 172.33. .(+) LRESIMS m/z 526 [M+H]".

COMPOUND 15.1.1: 4-{7-(BENZYLOXY}-6-METHOXY-2-[(5S-METHYL-1H-
IMIDAZOL-4- YT YMETHYL1-1.2.3 4-TETRAHYDROISOQUINOLIN-1-YL }-N.V-

DIETHYLBENZAMIDE
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WD 20051061484 PCTI SE20041001939 138 114.83, 126. 66,
129. 95, 136.50, 137.10, 143.99, 145.62, 148.13, 171.48.

NS iz 459 (MtH) +. | NTERVEDI ATE 1
vﬁ%%qp_s)g%ﬁ@{ Y 5( H) 6. Spdt/sE2004/001939

f (DI ETHYLAM NO) CARBONYL| PHENYLI - 6- METHOXY
METHOXYPHENOXY! - 3 4-DIHY 136

RRO SOOUI NOLI N- 2( 1H) - YLI METHYL3- 5-

To w&mwun bmm@ﬂm@hﬂnmwamwmmymommbmm -
6 0 NEt2 10 To a sol ution of II\ITER | ATE

(DldelErgng,(ﬂ Stsmanakvia anhydroundighlosumethanedd Blb P i added
a sqifien SRR SO ERTES foe) 0 287 bl P byt Qedifi (120
meg D207 B in Bl o8 ichl GUEBRAN O] ) *Fhe fedition mixture was

stxrfﬁdgzit Elt?]cﬁn o ﬁae&hﬂufdf R4l overtni ghoﬁlmt:]aamnhedlmﬁsm’ter (londe); extrpated
an en fi

tered through a silica |ayer, a wash, t
with 3ty peasate] sl MESOn 28 SecaRiTasha. Jarude produdt wd pariied by

SISO i e i o

egmat ography on silica coI um to af ford | NTERVEDI ATE
16 1 (25 0. 038 mmol Q "HNMR (500 MHz
A di[aﬂh')lateﬁal](S&G g0, 1;588335%1) W e(matectgﬂq}ay lzgdgqphtqﬂc agid (4M)

in DA hapipne (sl tpiphes thep 1 Gofis FEagehing Rl ek et £lgh Bl by
ool g ey s B Sl
for_llgn' %Ee?rt I—rf) Wsig}vﬁglﬁ( 1, 24dicHlorodthahe(5n MEILAWD Ngsasitiny werg-feided

ey A APIREPISCOPROKT RELY (3 BEARAI0F ), b ea) and sodium
matffﬁ éﬁ‘}%ﬁ%&@é %ﬁ@%@éﬁ) Weh2R3ed S0 AR dre was stirred at

room ternperature for overnight, then quenched with saturated aqueous sodium
bicarbonate (2 mL), extracted to ethy! acetate (2 x 10 mL), washed with brine (2 x 2
mL), dried over MgSQ,. Purification was carried out by using flash chromato graphy
to afford COMPOUND 15.1.1 (16 mg, 0.0297 mmol, 19%) as oil. 'HNMR (500
MHz, CDCls): 8 1.13 (br 5, 3H), 1.25 (br s, 3H), 2.09 (s, 3H), 2.56 (br m, 1H), 2.77
(br m, 1H), 2.90 (br m, 1H), 3.03 (br m, 1H), 3.27 (br s, 2H), 3.38 (4, / 13 Hz, 2H),
3.56 (br s, 2H), 3.38 (d, J 13 Hz, 1H), 3.56 (br s, 2H), 3.60 (d, J 13 Hz, 1H), 3.86 (s,
3H), 4.51 (s, LED), 4.88 (s, 2H), 6.25 (5, 1H), 6.64 (s, 1H), 7.25-7.37 (m, 9H). **C
NMR (125 MHz, CDCl;): § 10.93, 13.12, 14.44,27.89, 39.71, 43.68, 46.75, 49.02,
56.19, 67.37, 71.60, 111.84, 115.29, 126.59, 127.66, 127.83, 128.03, 128.66, 128.80,
130.31, 133.05, 136.22, 137.26, 145.32, 146.59, 148.86, 171.54. (+) LRESIMS m/z
539 [M+H]".

INTERMEDIATE 16.1.};: TERT-BUTYL 5-FORMYL-4-METHYI -1H-
IMIDAZOLE-1-CARBOXYLATE

Me

BN

Boc
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I\/EI\/EI NN 6c ONEt2 To a solution of | NTERVEDI ATE
16.2.1 (100 ng, 0.1824 mml) in anhydrous

wb piob/osiaget haue (2.5 nl) was added copper (1) pegishs
(66 nmg, 0.365 mml, 2eq), 4- nethexyphenyl borom C acl
(55 nmg, 0.365 nm)I, 2eq), nolecul ar sieves (40 ny, 4A
5 and triethylamne (36.8 ng7 0. 365 mmol, 2eq). The
reaction m xture was stirred at roomterrperaturefor

To evelutipy bf 4 amethyhbid-ifidazelecdcarbaldelytde 47 $7mg, el §mapel) imnd
anbvﬁ@?ﬂl&%l?ﬁb@lﬁi ROt i e 10 3L iyt ape -5 g 6.8 mmo)
o B T O TRl R4 MO A i B

R4780 @3hedswith Q1Y
kBRYRBOALS (1908381 NS 0RE) g ot e

hydreghlorc &cﬁd (bx,1038b), w‘at@dz «20 ok, dry quEMg%Q; gmd @q):entrated

to 579550 i3 (8 faymitob S50 ot BT ERNBIIATE 5.1 & e soll 5y
MR, N@%%%R%ED%@@Z@?* H)S ME%'H%BIO-% 6 489,

“c%%@@?‘ﬁ%t ﬁ'@ll d%&%ggg%wwsﬁ -54,137.99, 138.41,

14750, 1ISBIMPAZE) LRESIMS AEDY(MHH) 3 4- TETRAHYDRC] 5]
U NOLI N-7-YL BENZENESULFONATE MeO Me 4 i N Soc cit ~1

20 O NEt2 To. a mxture qof | RWVEDI ATE 16.2.1 (50 ,
INBERMED A 162506 Jdt e LA “‘q g oride 7.6 ng

- (DHZEHY AT CAR BN A RHENT Ll SR st -6 ME TR XY 3 :
DIHT DREES QOUBIOL TN 2 (i) -a0k INE THY D 145 -MHE) T H Ylilard 1~ LE-l-
CARBOMNYA AEE stirred at room tenperature for 20hr then

diluted with dichl oronethane (20 nL) and washed with WO
2005/ 061484 PCTI SE20041001939 140

MeQ \r>
g

0 'NER
To a solution of INTERMEDIATE 5.1.12 (100 mg, 0.282 mmol) in anhydrous 1,2-
dichloroethane (8 mL) were added INTERMEDIATE 16.1.1 (1.1 eq, 0.311 mmol, 65
mg) and triacetoxyborohydride (3eq, 0.846 mmol, 178 mg). The reaction mixture was
stirred at room temperature for 20hr then diluted with dichloromethane (10 mL),

quenched with saturated aqueous sodium bicarbonate (3 mL) and phase separated.
The organic phase was washed with water (2 x 3 mL), brine (1 x 3 mL). The excess
aldehy;ie was removed by polymer supported hydrazine resin scavenger for lhr. The
resin was filtered off and the filtrate was evaporated and purified by flash
chromatography to give 105 mg (0.229 mmol, 81%) of INTERMEDIATE 16.2.1 as
light yellow solid. 'H NMR (500 MHz, CDCl3): § 1.12 (br s, 3H), 1.23 (br s, 3H),
1.61 (s, $H), 2.18 (s, 3H), 2.70-3.70 (brm, 10H), 3.82 (s, 3H), 4.50 (s, 1H), 6.25 {s,
1H), 6.56 (s, 1H), 7.32-7.39 (m, 4H). C NMR (125 MHz, CDCly): § 10.98, 13.00,
14 10, 28.16, 28 54, 39 10 43, 80 4’? ‘?7 50 80, 53. 64 56 06 67.83, 85.37, 110. 56,

l031939
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water (1 x 5 ralL), diluted hydrochloric acid solution
(0.0A1M (1 x 5 nL), water (1 x 5 nl), brine (1 x 5
woL005/0614ed over MySO4 and concentrat ed. Produqtc»lv,\mgmmmgw
purified by flash chromatography to give 15 ng (0.021
rmol 249 of | NTERMVEDI ATE 16.3.3 as colourless oil.

" HNVR (500 MHz, CDC13) S N385 (br s, 3H), 1.28 (br s,

5 31D, 2.18 (s,

Sf 2H), 2.78 (m 2%51)), 3.30
114(8%; 186.661129.9% 13@ 50513731@ 1 319%3%&5,% 1481.1§,,17é.- %,
7.48-7.89 (m | . (+) LRESI M5
LRE{S}_%\’ISWZM/&M%JCO\/PQJND 16. 4(1: N 93? ETI(—IY?_- 4-
6- METHOXY- 7- 3- METHOXYPHENOXY - 2- ‘
5- ME' T' HYL- | H- | M DAZOL- 4- YL METHYL -i 2 3 4 10
INTIEFUROENG 503 ) KERIBUTYL SENZAY DE  NeO e N * | N
T TNOICARE PHNY DS DIFTHEX Y7 (3
J Ln@ N9 TRIETHYL -s-

tenperature for Ihr
t hen evaporated sol vent by applying a stream of

nltrogen to dryness and followed by under vacuum for
' Rsi due was stirred in anhydrous

| 8ymin (1 x 1 nL) and filtered. The

ooy N was washed with fresh anhydrous

, 22% as off white solid. HNI\/R (500
208110(brs 3H), 1.26 (br s, 3H),

; 2.35-2.60 (m 4H), 3.26 (br s, 2H), 3. 33
(s, 211), 3 bc?E(br s, 214), 3.67 9s, 3H), 3.81 (s,
311) 62§(s 6.58 (s, 1H), 7.10- 7.98 (m 8H),

8.9
Tog$o utéom'@.m PTgFiI\/ET )?\ﬂ()'_rgg,(ﬁﬁﬁszﬁfg"ﬂihibﬁ in QEMRIZLIND
S ETHORERARNOX Y l2)y v ér atEsi-oppédd) AdEDAE (56 me . WEmRL, 2¢9),

TETRAHYDRO SO UI'NOLI N- 1- YL _BENZA 200510644
3-Rehogpoiene] brengacidid] ma0A3oRmKRe |\1 %Eq) moleWu).lar S1eVes (% :§g,

4A) and tnethylamme (36.8 mg, 0.365 mmol, 2eq). The reaction mixture was stirred

at room temperature for overnight and then filtered through a silica layer and wash the
silica layer with a solution of methanol/dichloromethane (1:99, 20 mL). After
evaporation of solvent, the residue was flash chromatography on silica column to
afford INTERMEDIATE 16.3.1 (25 mg, 0.038 mmol, 21%). "HNMR (500 MHz,
CDCL): § 1.10 (br s, 3H), 1.25 (or, 3H), 2.60 (br s, 9H), 2.50 (br m, 3H), 2.42-2.83
(br m, 4H), 3.25 (br s, 2H), 3.58 (br 5, 2H), 3.75 (s, 3H), 3.79-3.82 (m, 2H), 3.81 (s,
3H), 6.32-6.38 (s, 8H), 6.51-7.38 (br m, 8H). (+) LRESIMS m/z 655 [M+H]".

INTERMEDIATE 16.3.2: TERT-BUTYL 4-{[1-{4-
[(DIETHYLAMINOYCARBONYL]JPHENYL} -6-METHOXY-7-(4-

METHOXYPHENOXY)-3.4-DIHYDROISOQUINOLIN-2(1 F)-YLJMET HYL}-5-
METHYL-1H-IMIDAZOLE-1-CARBOXYLATE




OH M O NEt2 A solution of hydrochloric acid in

-1, 4-di oxane (4M 0.5 nL) was slowy added to conpound
WOTRRYERATE 16.3.2 (15 g, 0.023 nmmol ). The

was stirred at roomtenperature for lhr thenrila(lt"éﬁz‘&o‘mm1939
evapor ated sol vent by applying a stream of nitrogen 5

to dryness and foll owed by iggder vacuum for further
| hr.

The residue was stirred in anhydr ous di et hyl

Be (1 x 1 ruL) and filtered. The insoluble
vva 'V\?shed with fresh anhydrous ethyl ether

ford COPOUND 16.4.2 (3.8 ng, 0.0064

% as %56: white solid." HNVR (500 MHz, CD30D):
; , 1.26 (br s, 31-1), 2.29 (s, 3H),
(m 4H), 3.25 (br s, 214), 3.57 10 (br s,
B (m 114), 3.74 (s, 3H), 3.81 (m 1H), 3.87
A 6.72 (s, 1H), 6.78 (s, 111), 7.30-7.80 (m
B~ 88ebr s, IH). (+) LRESIMS mlz 555 (M+H]}.
COVPOUND 16.4.3: 1- 4- | ETHYLAN | NO CARB . PHENYL - 6-
To EvHORY-of INSERMERIATENL 6 2 10AS0me 082 in 3nhydeoug 15

cicB/pIRRF PRy ) NS SR A TaDE HOGPEL A b 2. 4

ldr 40 mg, 4A
oI D Y, Wit (0o 1
5 andﬁndthmmfééﬁmng,éwﬁmmat 2eq)o rﬁheemoampﬁbmp mas stigred at

@ omivagn oap%é%véé‘m%ﬁﬁo&e#rsﬁ%wéfe% o Y5 the

s1h8|g la{}%? fﬂ qh H&S of ?&@ﬁlo?&dnétﬁﬁg:nﬂér%% l@? ('i;ﬂr[@:j Qﬁ_ii_aﬁe

evﬁp&ﬁtdmbif@omﬁp mmdwwasmmﬂ byl fldshfchehatagraphly om gilica

| ot oo DS TBRYEHIANE 16838 POt a0k 397 2 e

10 ye 3@%;@2"%@%(@%%{96@%)? ’1??&500499%%%@% %@f 1930 R,
2 %51@? %ﬁg( @ﬂbr fg)z@f) §hs (s ?%12) 55 @x%@ 2}1)7%“ 76188, 351),
3 SODBSUND2HY, 3!.841(5 3,6 m@r u\m}mm 00 (o 5. () Li{ESIMS

2- PHENYL- 1H- I M D
m/z 655 [M+HT".

15 INTERMEDIATE 163.3: 1-{4-[(DIETHYLAMINO)CARBONYLJPHENYL} -6-
METHOXY-2-{[5-METHYL-1-(1-NEOPENTYLVINYL)- 1 H-IMIDAZOL 4-
YLIMETHYL}-1.2.3 4-TETRAHYDROISOQUINOLIN-7-YL,

¢ BENZENESULFONATE

20
To a mixture of INTERMEDIATE 16.2.1 (50 mg, 0.0912 mmol), benzenesulfonyl

chloride (17.6 mg, 0.1 mmot, 1.1 eq) in anhydrous dichloromethane (0.25 mL) at 0°C
was added triethylamine (0.015 mL}). The reaction mixture was stirred at room
temperature for 20hr then dlluted with dlchloromethane (20 mL) and washed thh




5 YL) METHYL] - 1, 2, 3. 4- TETRAHYDRO SOQUI NOLI N- 1- YL} N*

DI ETHYLBENZAM DE HON HO/ N H O O NEt2 COVPOUND
wiR2005061486 ng, 0. 14 nmol) was dissolved-,in D

m.) and boron 10 tribrom de (42 ul, 0.43 mml6%(&ééammm'9
added dropw se as a solution in DCM (h nL) at - 78 C

The reaction was allowed td40darmto room tenperature

and stirred for another 30 mn a{ this te

wateaf(l &> T sk hysoatlqric ariegtuem (OUMH( SeF x5
)vggh% 85 21y B ool BSF P eaeiant el %%?agﬁ’“hﬁem

gani c
dr2 WI@RMEMATE
evaporat eﬁy\éﬁwwgngt‘aglfmy y?@l%led a white foam
16. 3%3% emgxfb%sagnggmym@m MHz-CNUR) (&nms mzs,., 3BMSA8 (brsi0
brm )

5 3H)208 (s, 612240 (w, 21211@)7@ &mﬂﬂ)ﬂ%@ (prg 417191)3 '?@(S@g{{gn“ iﬁ}@s

11036.385% 19, 635 a7 574 0 s Bgps e D4

67.48, 111.2, 112.0, 126.5, 129.9, 127.2, 127.3, 129. 3:
130.2, 136.1, 133.3, 145.9, 20 147.6, 147.7, 171.8.

COMPOURBI 6\ -{64dF -7 C1.2:
MEFHO P IR0 Y] 8- ~{ HIVIERMOL BV LMETHYLI-1.2.3.4-
10 TE { -y 1 BENZAVRAE! YDRO SOQ TI NOLI N- 1-

WO 20057 U61484 PCIT SE2004/ 001939 143
HO N NJN O NEt2 COVPOUND 12.1.10 (0.50 g, 1.01 rmol)

di ssol vedpjgh DCI\/I (20 m.) and boron tribromde (294
@"“- added dropwi se as a solution in DCM
%

e reaction was allowed to warmto
stirred for another 5 30 mn at
ature after which nethanol (1.5 nL) was
After addi tion of water the aqueous
usted to pH 7 and extracted with DCM (3

A solution of hydrochloric acid in 1,4-dioxane (4M, 0.5 mlL) was slowly added to a
compound INTERMEDIATE 16.3.1 (15 mg, 0.023 mmol). The mixture was stirred

15  at room temperature for 1hr then evaporated solvent by applying a stream of nitrogen
to dryness and followed by under vacuum for further 1hr. The residue was stirred in
anhydrous diethyl ether for 5 min (1 x 1 mL) and filtered. The insoluble compound
was washed with fresh anhydrous ethy? ether (1 x 1 mL) to afford COMPOUND
16.4.1 (3.0 mg, 0.0050 mmol, 22%) as off white solid. "HNMR (500 MHz, CD;OD):

20 §1.10 (brs, 3H), 1.26 (br s, 3H), 2.31 (s, 3H), 2.35-2.60 (m, 4H), 3.26 (br s, 2H), 3.33
(s, 2H), 3.56 (brs, 2H), 3.67 9s, 3H), 3.81 (s, 3H), 6.28 (s, 1H), 6.58 (s, 1H), 7.10-
7.98 (m, 8H), 8.90 (br s, 1H). (+) LRESIMS m/z 555 [M+H]".

COMPOUND 16.4.2: NN-DIETHYT -4-{6-METHOXY-7-(4-
25 METHOXYPHENOXY)-2-{(5-METHYL- L H-IMIDAZOL-4-YLYMETHY1.]-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YT} BENZAMIDE




10

15

20

X). The conbi ned organic | ayers were washed wth water,
brine, dried, and evaporated. Flash chromatography

Wy ohsled4ss. white foam (0.33 g, 0.69 mMmmol, 69% .PCT/SE20i4R01939
(500 MHz, D6-DWVSO): 1.03 (brs, 6H), 2.60-3.60 (m
1011), 4.79 (s, 1H), 10 6.42-6.55 (m 3H), 7.01 (s,
1H), 728743(m 6H) , 7.@6(d J 3.5 Hz, 213), 9.20
(brs 1H) "C NWR (125 MHz, D6-DMSO): 5 29.0, 43.8,
M 65 1'°N.08. 3, 116.2, 117.2, 125.5, 126.6, 126 7,
20, 5.6, 129.0, 131.2, 136.1, 136.5, 145.9,
% ¥'5°N(+) LRESIMS nfz 495 [ M+H +. 15 COVPOUND
713 N - DIF_H'I—|YL4 7- HYDROXY- 2- 2- PHENYL- | H

I8EDE\N HOI/N/I O ONEt2 20 To a
[ of COVPOUND 12. 1.11 (100 ng, 0.20 nmole) in
Mehlg et hane (10 nl) was added boron tribrom de (69
1 i{e) at-78 C and the resulting solution was

L e R O S
o T DIATS 63 (e 001 e g ek
at remni teiGpaotEsd (s igaﬂlep@%@ﬁe@aqlﬁm Q’PH%/%E ea&?{,@ﬁgg“m
r e”%%%?%@% S imee SR S B GEs e hflired in
m}%\%w] tﬂer Jod ¥ Qum X 12%]95./9 an?sﬁzlgergdel Thavinscioble @pmpménd
wa w@ﬂ:cd&vﬁlﬁfreﬁ @hyd!(cmﬁ ethyhpthen(izol gl te a&gq) CSQPHG@
16425 s, e s R0 b éfi?"caﬁ“}f%@"ﬁ?“ﬂ%m
8 1%7@%%}[)}}&5 (pr $ 3§Lﬁgﬁ glg s 3&952 g2, 69"@11 4}1203)35 (ﬁt s, 21—1&, 3.57
o AT S pmital iy o il e
IH)('A?)WEBWBH)J %D@@lﬁ) YEONEERIMS Wﬂ% R4YLI

COMPOUND 16.4.3: 1-{4- [(DIETHYLAMINO)CARBONYL]JPHENYL}-6-
METHOXY-2-[(5-METHYL-1H-IMIDAZOL-4-YL, WETHYL]-1.2.3.4-
TETRAHYDROISOQUINOLIN-7-YL BENZENESULFONATE

MeO Me N

O

i Q H

=0

"
o J

07 "NEt,

A solution of hydrochloric acid in 1,4-dioxane (4M, 0.5 mL) was slowly added to a
compound INTERMEDIATE 16.3.3 (15 mg, 0.0218 mmol). The mixture was stirred
at room temperature for 1hr then evaporated solvent by applying 2 stream of nitrogen
to dryness and followed by under vacuum for further 1hr. The residue was stirred in
anhydrous diethyl ether for 5 min (1 x 1 mL) and filtered. The insoluble compound

was washed with fresh anthydrous ethy! ether (1 x 1 mL) to afford COMPOUND
16.4.3 (12.36 mg, 0. 0197 mmol 90%) as off wlute solid. "HNMR (500 M}-Iz,
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235

BENZAM DE  HO 1IN0 Me N v NEt2 COVPOUND 12.1.21

(0.48g,1. 11 mvol) was dissolved in dichloronethane (10
wo-20054614840d cooled to -78 C, boron tribrom de

DCM 5.6 nL, 5.6 nmmol) was added and the reactllgél‘ol;{gmjw"m939
m xture stirred for 1 h. MOH (2 nL) was added and the
reaction mixture stirred fpgp 5 min. then concentrated

to dryness, this process was repeated (X 2), the

CD{@BW& 1 I’JJG (161% BHHEl Peftr) 3Hp 2D (53208, W{m,(%ﬂ)), 3125 (bung]

%—I t he organics washed with Et OAc_(20 ni),
2@61%0 )f8. Qi@redlﬁho(ﬁ&wmsm@ﬁ [(MOrH] .

Purification by flash chromat ography on silica, gel -
(10:1, CHCL3: MeOH) gave COVPOUND 17.1A (240 ng, 52%

COR‘AEP@UB@ X9 kow A MR (05 7 1 VBB ZGLS. 03
YLIMETHYIEL23, et I QLN b XV V- 2H),m3'. 40
D B N@&s J 14 Hz, 1H), 3.57 (d, J 14 Hz,

© 1H), 4.70 (s, 1H) 6 47 (s, 111), 6.54 (br s, 1H), 7.26
wold, J 8 Hz, 20, 7.31 (d, J 8 Hz, 25 2H), 7.27 (br s,

C NVR (125 MHz, DVSO): 6 8.9,

.6, 43.8, 46.5, 48.6, 66.3, 113.6,
126 9, 129.2, 129.4, 132.9,

36. 1 144, 1 155.6, 169.8. (+4) LRESI VB nfz 419
O 20051061484 PCT/ SE2004/ 001939 145 COVPOUND
- Dl ETHYL- 4- 7-HYDRO YY-2 4- METHYL- 1H

I M DAZQL- 5- YL METHYL. -12 3 4- TETRAHYDRO SO Ul NOLI N- 1-
YL BEZAf @E M HOIr" 50 NEt2 To a soI ution of
COVPOUND 12.1.44 (100 ng, 0.23 rumlq)

COMEQLBD &étlkﬂaﬁélm&@ 14 molljvagsd@mﬁéwda@ D§Mi(L9 ErlerAndboron
7 7

tritygeids) (e P B At e fod o BDGRRtbL PA -

78 Q@‘t é‘fe%@h&ﬁﬂhéﬁnoﬁw% QSR t6 60 Btk d;ﬁrit&@: i )stired for another

oroma ane nm.) was then added and the 10

30 imntaum feipteentierd aﬁbrwhxgh methirel (iad rdDsvasiadded atfhiie A fter
Th I t d f
addmgn 3? W\zlttee:r11 the\/\a/aq%ecglfsr{gy\z/e(; wasIr %Justed to pH 7 and extracted with DCM (3

x). The combined organic layers were washed with water, brine, dried, and
evaporated. Flash chromatography yielded a white foam (49 mg, 0.10 mmol, 71%).
'H NMR (500 MHz, DMSO}: 1.10 (brm, 6H), 2.92 (m, 1H), 4.10 (s, 1H), 5.60 (brs,
1H), 6.08, 6.62 (2 s, 2H), 7.40-7.56 (m, 7TH), 8.00 (d, J 7.5 Hz, 2H). *C NMR (125
MHz, CDCl3): 11.14, 13.43, 14.03, 28.07, 39.69, 43.67, 46.67, 49.48, 56.04, 56.06,
67.48, 111.2, 112.0, 126.5, 129.9, 127.2, 127.3, 129.3, 130.2, 136.1, 133.3, 145.9,
147.6, 147.7, 171.8. (+) LRESIMS m/z 341 (100), 497 (35).

COMPOUND 17.1.2: NN-DIETHYL4-{6-HYDROXY-2-[(2-PHENYL.-1H- -
IMIDAZOL-5-YLYMETHYL}-1.2,3.4-TETRAHYDROISOQUINOLIN-1 -
YL}BENZAMIDE




t he organi c phase in vacuo and the residue purified by
flash chromat ography (nethanol/chloroform 1/9) to
\gO\ZGBSWGJND 17.1.5 (48 ng, 50 %9 as a yeI | ow

"H NMR (500 MHz, CDC13): S 1.10 (br s, , P@}gﬁza"m‘"””
3H, 2.55 (m 11-1), 269 (m 1H), 284(m 1H), 3.03

(m 1H), 3.19 (br s, 314§ (br s, d, J 14.5 Hz,
L) 15354(d J 145 He, 4.66 (s, IH), 6.10 (d,

r55 ( J2, 8. 5 Hz 1H), 6.94 (d, J8.5
Hz 2H), 7.36 (d, J 8 Hz, 2H),
1H). (+) LRESIMS nfz 419

COVPQ!JND 17.1. 6 N DI ETHYL- 4-
- 7- PHENOXY- 2- 2- 20
H | M DAZOL- 4- YLI METHYLI -1,2.3.4 T ETRA
HYDRC] JOOUI NO LIN-I-YL | BENZAMDE HO (QoN~ H O
I2~R Eol ution of COVWOUND 14.1.1 (19.3 ngy, 0.0329
nol )~ in & hydr ous 25 di cbl oronethane (0.2 nL) at -78C

COMBOTANT 1 L0, milERed A ATCH Goli i boron

tribfoaeide @9nas 3503 fned) whs adBC dbspwibdiss 4 Ssintiad lnome (SOmL) at -
warmto room tenperature for 2hr. Solvent was renoved

78 Hy. Eysegetinn wasallovead totwaninttp oemm temperatureaiditizreddor another

5 30 g aF o perdp el Hoait 115 il A R AR
adHE kARt 8k aqReSius yerw&% a%tefd' t6 %}ﬂ and E*t?a%gk%d with DCM (3

chr omat ogr aphy to give 3.
x). The totibawdairganic Tajlefﬁmre Seshddrith @aBRYrinS dfiedtntbr s,

a(pg%atqql.ﬁgs@(o%@r@gp hmcbeﬁ% al‘ghléq:g 2@)7343 g(On@ %12.?61,3,629'%9)5
HIR (ot MDY QM%% 8 5 SEI260380 (45 101074 12T,

10 6.40155 (WhizZ3H DA 3112.887743 7458 @8/ 3HE D H Y} §.20
67,19, 116. 37, 121 36, 10 1%%%13) 126@08 1284}94 o,

1H).23C MR (205 22, 19-DRSQ)R 6 29, 433246, 66.351 683, 1142, T51.2,

13503, Eoriie T s bl b, BT M d sz,
17ﬁ5_l\(l.iﬂdﬁﬁgﬂdls DAY METHYL - 7- PHENOXY-1 2 3 4

15 COMPQUND 17.1.3: NN-DIETHYT.-4-{7-HYDROXY-2-[(2-PHENYL-1H-
IMIDAZOL-5-YLIMETHYT}-1.2.3 4-TETRAHYDROISOQUINQLIN-1-
YL}BENZAMIDE

HO 0 N\/E;\)—@
¢

20 To a solution of COMPOUND 12.1.11 (100 mg, 0.20 mmole) in dichloromethane (10
mL) was added boron tribromide (69 pL, 0.71 mmole) at —78 °C and the resulting

solution was allowed to warm to room temperature over 2 h. Saturated sodium

hydrogen carbonate (25 mL}) was then added and the mixture extracted with ethyl

acetate (3 x 20 mL) The combined orgamc phase was dried (MgS0y,), filtered and




15 TETRAHYDRO SO Ul NOLI N-1- YL BENZAMLDE HO Me N O |

N

IN H O NEz To a solution of COMPOUND 14.1.2 (14.3
Wi 2008/00R89 ol ) i n anhydrous dichl oronet hanepéi),:sgzml.,)m%g

at -78C was added a solution of boron tribromde (O
20 nmL). The reaction m xture was stirred at -78Cfor
I hr then allowed to vvarmtol4400m tenperature for 2hr.

Sol vent was renoved by applying a _stream of nltrogen
the ihhrenirremwubmmuo eTbe zesidye was puefieh by %@5

(methgpoleLbraigmes ke e CMARD BPbdwf 72 F(ﬁs?v)e‘ ow

e

(m,54 @719((91‘ 5 %H)Silu §d 1.I ?erﬁbl’f)I)% 531(51) s, 221)93 56:€d .BH)HZ IH),
5 4 417 @,,mg, 2488 (s;rlfs 6 B#(d, J.38 5z i), ﬂ—BS (sslﬁh 6(% (d,48. 521&4)1111),

7,08 3% B, 50,708 (8 ¢ 53 0B 7 91,68, D). 717 0m 20 (1L RBSIS

m/z;i%[%}l—gmﬂBl(d J 8.3 Hz, 2H), 7.41 (d, J8.3 Hz,

13C NVR (125 I vlHz, CD30D):
5'].\!!'? NNDETHYH-4

S 9.43, 11.90,.1
',.f"'a' bHY R

10

NN- DI ETHYL- 4- ( 7- ( 4- FLUOROPHENOXY) - 6 HYDROXY- 2-

YLIBWAM% HOOI"NNSH F

N

NE#b

- - V\D 2005/ 061484 PCT/ SE20041001939 147 7.53 (s, 113).

Bgmglss 20, 135,89, 141.72, 146,12, 147,57 158.45,
=1772.39. (+) LRESIMB mfz 511 (I\/H—|)} 5 COVPOUND 17, 1. 8:

| M, DAZOLA4 METIH L 7-1 2 3 4 TETRAHYDRO SO

COMPOUND 12.1.21 (0.48g, 1.11 mmol) was dissolved in dichloromethane (10 mL)
15  and cooled to —78 °C, boron tribromide (1.0M in DCM, 5.6 mL, 5.6 mmol) was added
and the reaction mixture stirred for 1 h. MeOH (2 mL) was added and the reaction

mixture stirred for 5 min. then concentrated to dryness, this process was repeated (x
2), the resulting residue partitioned between EtOAc (20 L) and NaHCOs (10 mL),
the organics washed with EtOAc (20 mL), dried (MgSQy), filtered and concentrated.

20  Purification by flash chromatography on silica gel (10:1, CHCl;:MeOH) gave

COMPOUND 17.1.4 (240 mg, 52%) as a pale yellow solid. 'H NMR (500 MHz,

DMSO): 5 1.03 (br 5, 6H) , 2.05 (s, 3H), 2.62 (m, 1H), 2.73 (m, 1H), 2.89 (m, LH),

2.99 (m, 1H), 3.30 (br s, 26), 3.40 (br s, 2H), 3.53 (4, J 14 Hz, 1H), 3.57 (4, J 14 H,

1H), 4.70 s, 1H), 6.47 (s, 1H), 6.54 (br's, 1H), 7.26 (4, J 8 Hz, 2H), 7.31 (4, /8 Hz,
25 2H),7.27 (brs, 1H), 8.62 (s, 1H). *C NMR (125 MHz, DMSO): § 8.9, 12.8, 14.0,

27.6,39.6,43.8, 46.5, 48.6, 663, 113.6, 114.2, 126.0, 126.6, 126.9, 129.2, 129.4,
132.9, 135.0, 136.1, 144.1, 155.6, 169.8. (+) LRESIMS m/z 419 [M+H]".
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10 O NEtz A solution of COMPOUND 14.1.3 (15 ny, 0.0248
mmol ) in anhydrous dichloronethane (0.5 L) was
V0886480 - 78C and then to this sol ution bor oRCT/SE2004/001939
tribromde (0.5 nL) was added. The reaction m xture was
stirred at -78C for 1hr then was allowed to warmto
roomterrperature for furthe1‘452 hr. Excess sol vent and

4 R fret hane
YL@ENM ted aqueous sodi um bi carbonate (2 x 5 nl),
brine (2 x 5 nL) then dried over MgSO4 and

concentrated. Product was purified by flash

chrQaggHiaghy to gi ve 6.5 my (0.01L mml, 449 of
¢ @? as colourless oil." HNWVR (500 VHz,
LA, 285

09 (br s, 3H), 1.25 (br s, 3H), 2.70
m 113) 3.05 (m 11.1), 3.25 (br s,
br S, .70 (br d, 21-1),4.65 (s, 1H),
6. 75 (m 1413) (+) LRESIMS niz 591
QJND 17 1 9:

TYLCNER- | M DAZOL-4- YL METHYL -1 2 3 4
T ETRAHYDRA SOOU NOLI 061484
ToRevIBRAGE AR PORIND 1251 44 L3 000s (g TRpole) ingheioipgisfiane (10

R SRS 1,y 950 g g

solaﬂenwgfﬁgw %w wasldiobp teRPERRIre b2, o1H. Batttted sodim
Wwas a

e reaction m xture was stirred at -78C for
hyliogen carbematei0 mi) cng dichlpremethane(S0gehy weﬁﬁ:@pati@%mdotﬁe

ot el s g S B, SESET R
e e i

(mRtHan6l/ dhorsfm])9)ttb givedTORIPOLIND ISH4Gmg, g 0 %) asa yehow
concentrat ed. Product was purified by flash

soliéur BREMVER ¢ 50HVIEzZo CBIGE: & 18P (heys, @810 21030 il): G0t (myd Hg2.69
(sS4 B4R B, 3.0 T 60 HFs 26008 (o3, 8. P1a Sz, S,
3.54 (d, J 14.5 Hz, 1H), 4.66 (s, 1H), 6.10 (4, J 2 Hz, 1H), 6.55 (dd, J 2, 8.5 Hz, 1H),
6.94 (4, J 8.5 Hz, 1H), 7.30 (4, J 8 Hz, 2H), 7.36 (d, J 8 Hz, 2H), 8.27 (s, 1H), 9.04
(br s, 1H). (+) LRESIMS m/z 419 [M+HT".

COMPOUND 17.1.6: N.N-DIETHYL.-4- {6-HYDROXY-7-PHENOXY-2-[(2-
PHENYL-1H-IMIDAZOL-4-YLYWETHYL1]-1.2.3.4-
TETRAHYDROISOOUlNOLIN-l-YL}BENZAI\(IIDE

”C);Iw@

0~ "NEt»
To a solution of COMPOUND 14.1.1 (19.3 mg, 0.0329 mmol) in anhydrous

__dichloromethane (0.2 mL) at -78°C was added a solution of boron tribromide (02




3H) 2.48 (dd, J9.2 Hz, 8.6 Hz, 1H), 2.66 (d, J 16.2
1H), 2.88 (hr m IH, 3.04 (hr m IH, 3.14 (br s,
w,g-geosx@sng (d, J 14 Hz, IT, 3.43 (br s, 2H), 3.BAT/AH2004/001939

14 hz, 111), 4.41 (s, IH), 6.07 (s, 1H), 6.61 (s, 1H),
6.62 (m 2H), 6.81 (m 21%/)& 7.21 (m 2H), 7.29 (m
211) 7.53 (s, 1H). 13C NVR*P125 Mz, CD30D): S 9. 24,

mL) 3 éeééﬁg’ i 1% w%? ?t%f)d falltz 8 g& f(ﬁ*%%% ﬁiegﬁﬁlog%%l tc%%v%rrﬁ% tsbm
tem @foréﬁ? §&ver&%9as?§mo¢&ﬂté}6§%pi}ﬁ}% PQreathdfF rifogehd Thes,

147. 49 154. 46, 1 72.32. (+) LRESI M5
remdtie)@&s&&d{skdﬂiv&d-m mmqsmmmhgd with aqueous sodium bicarbonate

4-12-1(1, 4- DINEl IM DAZOL 9= é THYL

soluslog { bx orgerg, Rﬂqcf\l_wis p}ﬂ.l%ﬁmy
5 Rashgoiios %%%%9 1%‘3@ kst@%’ 9‘?@?%%9’8“% oil.
1H%éq@ﬂ% ﬁg@?%d rgrtgs%las sﬂ;r [ |1ng§psyagumag G, 1H), 2.74

i n anhydr ous DM-
(m, (131)@955@! myyedmsbr s,S ,emsr@mrlme:%ea%@g s Mmi HD,

50 A0 G A s 6TB 65 Byl U5 7435, 195 PR
(125 R8I0y S Gdads. 2803,4000 1. 70 b 0K HESAqd1 961 P

10 125%{_,j hbi %D@@l %égz@ géhtz@r@é Q@0 Rphy3®B7, I3Q00c V38R 141.76,

39: 1) to affor am;;ture of

146,00, 048 O0P1 58,08 7867 S2PARBBIME ma$78 (MHEBr. separated by
HPLC on a YMC- Pack Diol (5 pm) Sem -preparative (150 x
10 mm) HPLC columm using isocratic:elution

cOMPGBID $31979 ,N% B AP 40 QrbiDROXY I IMETIOAVPEND

T Qi puLi ess ol 1 (15.9 ny,
Ofedel H’. st CDC13): .5 1,12 (br

.15 1IE ROL 1ie) A Dlgy 245 (m i H),

2.72 (dt, J4.6' 16Hz 1H), 2.86 (in, 111), 3.04 (m

113), 3.24 (br s 2H) 3 28 (d, J 14 Hz, 114), 3.39

HA.S, ; , 3.61 (m 1H), 3.63 (s, 313),
H) |4\48 (s 1H) 6.16 (s, |IH), 6.63 (s,

3N , 7.35 (m 2H); 13C NMR (125 MHz,

S 12. 35 15 12.87, 14.02,

08, 39. 64, 43. 56, 46. 44, 47. 53, 56. 06, 56. 09, 68. 60,
111.99, 123.58, 126.58, 127.39, 129. 34,
9. 86,7136. 55, 136.94, 137.64, 145.65,

147.52 447,98, 171.30; (+) LRESIMS mz 477.00 {MH)~,
499. 06T Wraf +,

To a solution of COMPOUND 14.1.2 (14.3 mg, 0.0269 mmol) in anhydrous
dichloromethane (0.2 mL) at -78°C was added a solution of boron tribromide (0.2
20 mL). The reaction mixture was stirred at -78°C for 1hr then allowed to warm to room

temperature for 2hr. Solvent was removed by applying a stream of nitrogen. The
residue was redissolved in EtOAc (5 mL), washed with aqueous sodium bicarbonate
solution (1 x 2 mL), dry over MgSO, and concentrated. Product was purified by flash
chromatography to give 3.8 mg (0.0074 mmol) of COMPOUND 17.1.7 as oil. 'H

25 NMR (500 MHz, CD;0D): 5 1.07 (br s, 3H), 1.25 (br s, 3H), 2.03 (s, 3H), 2.59 (m,
1H), 2.76 (m, 1H), 2.97 (m, 1H), 3.15 (m, 1H), 3.24 (br 5, 2H), 3.32 (m, 1H), 3.54 (br
s, 2H), 3.63 (m, 1H), 4.51 (s, 1H), 6.20 (s, 1H), 6.70 (s, 1H), 6.74 (br m, 2H), 6.96 (1,
7823 Hz, 1H), 7.19 (t, J 8.3 Hz, 2H), 7.31 (4, J 8.3 Hz, 2H), 741 (d, /8.3 Hz, 2H),
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COVPOUND 18. 1. 2:

4-{2-f(1.5-D METHYL-I H | M DAZOL- 4- YL) METHYLI 20 6
WORIMSHEHBXY- 1, 2, 3, 4- TETI | YDRO SOOUI NCLI N- 1- YL I

DI ETHYLBENZAM DE Mao 5 N MMe MeO ir, O NEt fdl\il/é%%mm”
i odide (8.3 pL, 18.9 ng, 0.133 mmol) was added to a
stirring solution of 25 COMAQUND 12.1.19 (56 ng, 0.121

nmol ) |n anhydrous DMF (4 L) followed by sodium

7. 5316«5;1 lee mémmng]@Oﬂ)i 0 §A32b1.59), 1301718% .0fmin.J0,
Xt t
A TR A N T R

151701 0 80,E8 b 148 04 B8 B 42 GESB0780 00 4 RS e

511 _|. ted by flash chromatography on Si 02 col um
exane DCM MeOH 60:39:1) to afford a m xture of

re| oi somers (30 nmg, 52% whi ch was fCL)thher separat ed b

2—[@@%3&3 BIDAAOUS4- )HQ Rhution
TETREXBNSRETS AN EN- 0 1ABINZAMIDES N/ mi n.  COVPOUND

18T 2 5 elfuted re as a colourfess oil (6 ng, 20% at
6.89 mn; iHNI\/R(500I\/Hz CDA 3): 61.12 (br s,

HO3H L. 6 (br s, 31. 204(3 3H), 2.75 (m 1H), 2.76

),
O ¥ Y113 3.27 (m 211), 3.32 (m |H)),

3 Nl\?,ﬂ— 311), 3.57 (m 2H), 3.60 (s,
BH) 3.T5 786 (s, 3A), 4.84 (br s, 1H), 6.17
6. 62 (s "1H), 7.36 (d, J8 Hz, 2H). 7.45 (m
NI\/R (125 MHz, CDC13): 8 8.59,13. 13, 14. 48,
o 31.74, 39.90, 43.59, 47.66, 51.13, 56.07,

111. 16, 111.90, 126.64, 126.95, .130.15, 133.50,
NEfS, 61, 147.51, 147.98, 17140 2D NWVR (600 MHz,

DRoes TR Tt 5. bt S5 L,
dwhiv'w%%m%%ﬁ@eph <18 A5 R SRR v

tritVBmide % mL) was added. The reaction mixture was stirred at -78°C for 1hr

then was allowed to warm to room temperature for further 2 hr. Excess solvent and

reagent were removed from the reaction by a stream of nitrogen. The residue was re-
dissolved in dichloromethane (20 mL) and washed the dichloromethane with saturated
aqueous sodium bicarbonate (2 x 5 mL), brine (2 x 5 mL) then dried over MgSO4 and
concentrated. Product was purified by flash chromatography to give 6.5 mg (0.011
mmol, 44%) of COMPOUND 17.1.8 as colourless oil. 'HNMR (500 MHz, CD;0D):

§ 1.09 (br s, 3H), 1.25 (br s, 3H), 2.70 (m, 1H), 2.85 (m, 1H), 3.05 (m, 1H), 3.25 (brs,
3H), 3.55 (br s, 4H), 3.70 (br d, 2H), 4.65 (s, 1H), 6.20 (s, 1H), 6.75 (m, 14H). (1)
LRESIMS m/z 591 [MAH]"

COMPOUND 17.1.9: NN-DIETHYL-4-{7-(4-FLUOROPHENOXY)-6-HYDROXY-
2-0(5-METHY1.-1 H-IMIDAZOL-4-YL YMETHYL]-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL}BENZAMIDE
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Et0O O NEt2 To a solution of triphenyl phosphine (3cq,
0.194 mmol, 50.8 ng) in anhydrous 20 di chl or onet hane
W0 280506 )489vas added dii sopropyl azodi car boxyl ate

3eq, 0.194 mol, 39.2 ny, 38 ul) at OC. After Pg%r%m‘g“mg
solution of absolute ethanol (1.5 eq, 0.097 mml, 4.5
ng, 5.7 ulL) and COVPOUND 12148326 (leq, 0.0647 mmol, 29
ng) in anh drous dichloronethane (2 nL) were added.
Orie v ture was clear at the begi nning but
ter renoval of ice-bath and it was
overnight. The reaction m xture was then
Mater (2 nL) and extracted to EtQAc (3 x
he conbi ned extracts were washed with water (I
brine (1 x 5 nm), dried (MSO4) and

hro 2 ~oraphy to give 10 ng (0.021 nmol, 32% of
NE&z 1.1 as WO 20051061484 PCT/ SE20041001939

A sg?u’f@%%f‘l’fé@@l?nab ¢ L4 00 D P afus 06 (2
48m«(?tg2& @. 31%;@ fﬁaﬁ‘b;%mf& 1 178(’@ and %%&X% g%lﬁ%%ﬂ BorodH) -

mbtbi)ndeE(OBO:r.ng; wal biided6. T r(e&tlohlthlxhﬁ‘e %s E‘txﬁ&i ﬁﬂWB"G‘rf@r 1hr
Ebr s, 1H). i3C NMR (125 MHz S 10.
theq 5%@ lowed it wazm te o tempergfurefor @@then% hgoExep@s 5@vent and

reay Yo i iy iy sciofuly dteattof ifducty st wp -

&séa&e&&.mémbrdam&gg 2 afhd wadshvith shidn edfklsotiiurt -
f(1S)-6_ 7- DI METHO METHYL- | H BDAZOL -

bic IRET PV L), bring (2 mmmmnes@w Mﬂamxd vm)qmtratcd

Produ B PSR COREPA DB D A BiLe 557708 O Rgact, 8% as
col 18 ﬁELm@QIR@o;%%}g bfi'}l 6%5% 5,316, F%(M%L%I) 1.93 (s,

colum using a IOﬂ

H??(;fvawglgtegb?fm%@s 1263 my fz 6‘6 (u, Y6162 RO 188 Thine, 1M, 1304
(br m, 1H), 3.14 (br s, 2H), 3 22 (d J14Hz 1H), 3.43 (br s, 2H), 3.51 (d, J 14 hz,
1H), 4.41 (s, 1H), 6.07 (s, 1H), 6.61 (s, 1H), 6.62 (m, 2H), 6.81 (m, 2H), 7.21 (m,
2H), 7.29 (m, 2H), 7.53 (s, 1H). >C NMR (125 MHz, CD;OD): § 9.24, 11.89, 13.17,
39.71, 43.78, 49.23, 68.07, 115.52 (d, 7 23.6 Hz), 116.21, 117.80, 120.88, 126.10,
127.76, 128.73, 129.49, 129.75, 131.68, 133.29, 135.97, 142.15, 145.90, 147.49,

154.46, 158.24, 172.32. (+) LRESIMS m/z 529 [M+H]".

COMPOQUND 18.1.1: 4-{2-[(1 4-DIMETHYL.-15-IMIDAZOL-5-YL YMETHYT,
6,7-DIMETHOXY-1.2.3.4-TETRAHYDROISOQUINOLIN-1-YL}-N.N-
DIETHYLBENZAMIDE

Mz O Nfi}[:}
Q] e




C(]VP(lJND 20.1.1 eluted pure as a colourless oil at 11.5

mn.: (+) LRESIMS ink 463 [M-H . 20 COMPOUND 20 2 1:

WOfZ(lGSFO)Gl@:t? DI METHOXY- 2- f (4- METHYL- 1H- I M DAZQ

5-YL) METHYL-1-1 2 3 4- TETRAHYDRO | SOOUI NOLI N- | F1f{3§Rp04/001939

DI ETHYLBENZAMIDE Meo M MeO I / N O NEt2 25 The chiral

resol ut| on of COVPOUND 12. 1149 was achl eved on a

OD- H anal ytical (250 x 6 M HPLC col um

Meﬂs}{l rl@dlé% (8 3pbs W Panm |0t3t3|3dﬁm@f) Wi agide@tcomtxrsng solution of

R ST e T
s TN it ol 130 O TRl o,

stirrdd 4t RTVfor4-h ingd the MV ERDEYmdvedt sMaE L THeesidue was diluted with
I M DAZOL- S=YL, METHYLI -12 3 4- TETRAHYDRAO S IN OLI N 1-

5 DOM (AR Wi Fis (i pand (). Theresive s
porgie ) B o TORBREY o 31 Syl P D VP GH AR to

R bt '5*5'(9@ e PE P e b Moy pL.C

on 8TYMC-P4ck Ipioh@| }ﬂﬂ)is?emﬁﬁre’éﬂ.rafwé(m X Iﬂ‘iun?ﬂmdyféolﬁﬁl sy
[ MtH] +. 15 COMPOUND 20. 2. 2: NN DI ETHYL

lsocrenmﬂexfhwe:emwo AR0DAZOB L mitvFGOVMPOUND 18.1.1

10 elutcd-l;_)%-rr% our’ eoss %J{ mg, 3%'3.%%%’6‘“/] DEIﬁINl\/[R (500 MHz,

o CDCL): § 112 (br's, 3H), 1.25 (br s, 3H), 2.16 (s, 3K), 2.45 (m, 1H), 2.72 (&, J 4.6,

16 Hz, 1H), 2.86 (w, 1H), 3.04 (m, 1H), 3.24 (brs, 2H), 3.28 (4, J 14 Hz, 1H), 3.39
(s, 3H), 3.55 (br s, 2H), 3.61 (m, 11, 3.63 (s, 3H), 3.87 .(s, 3H), 4.48 (s, 1H), 6.16 (s,
1H), 6.63 (s, 15}, 7.31 (m, 3H), 7.35 (m, 2H); *C NMR (125 MHz, CDCly): 6 12.32,

15 12.87,14.02, 28.10,31.98, 39.64, 43.56, 46 44, 47.53, 56.06, 56.09, 68.60, 111.17,
111.99, 123.58, 126.58, 127.39, 129.34, 129.86, 136.55, 136.94, 137.64, 145.65,
147.52, 147.98, 171.30; (+) LRESIMS m/z 477.00 [M+H]", 499.00 [M+Na]".

COMPOUND 18.1.2: 4-{2-1(1, 5-DIMETHYL-1 H-IMIDAZOL-4-YIYMETHYL ]-
20 6.7-DIMETHOXY-1.2.34-TETRAHYDROISOQUINOLIN-1-YL}-N.N-
DIETHYLBENZAMIDE

Bees:
@

0™ 'NEfs

Methyl iodide (8.3 pL, 18.9 mg, 0.133 mmol) was ad;led to a stirring solution of

25 COMPOUND 12.1.19 (56 mg, 0.121 mmol) in anhydrous DMF (4 mL) followed by
sodium hydride 60% suspension in oil (7.26 mg, 0.182 mmol). The mixture was
stirred at RT for 3 h and the solvent removed in vacuo. The residue was diluted with
DCM (10 mL) and washed w1th brine (5 mL) and water (5 mL). The remdue was
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MO } i MN N HONEt2 20 The chiral resolution of

C(]\/qu QJGI;I]L‘)Q 12. 1. 21 was achieved on a Chiralcel OD-H (250
w0 2050amg4 anal ytical HPLC colum with isocratigcgietisodeniese
(hexane: Et OH: DI EA  90: 10: 0. 1) COVPQJND 20.2.2 el ut ed‘mﬁ)9
pure as a colourless oil at 8 mn.: [aiphaD] 290C
-54.90 0.64; (+) LRESIM n3l59 433 [I\/H-H] + WD 2005/ 061484

m@@%ﬁg}%ﬁm SR oL S\ conn (hexane DCMMAGH 8613971 o
aﬁ@yf%‘ﬁﬁﬁéﬁ#%ﬂﬁ%’g’z R?y 6 pblch ) stﬁr%?%al ie

on 4 TMECFatR !D16’If (IS W%ré%ar&h@c (160% BPmd)) HRISC acloimmsihg
on a Chiralce 6 mMm analytical HPLC
isocraficietativn (HtxmethanolxDIEmm é0r0.1) lab 3 amle/' . GFOMROIND 18.1.2

chigRpures eplgnikes Of A6 43t o 30 hinb i LB S04 BiEh i)
QU
5 1R PR L2 G YRR 2T GmpiDd 76 (1D, 313 (m
- YRy MET 3
IHf YO HERTA LEEND R4 g B i Pedol ot o
cﬁ. OIS 86 (5, 31 £58 (85, el 7 GHEROGL (5 1HD, 736 (4,8
X
Fizy D, 1145, AFDE G NMBoA1 25 (MHREAB OBV BS99, B o 24
31 504530038, 7,86 35111% %R)"}[ §7.88, A1°R), QY1 b65F264, 126.95,
130.15, 133.50, 135.79, 136.61, 147.51, 147.98, 171 40; 2D NMR (600 MHz, CDCl;;
(+) LRESIMS m/z 477.00 [M+H]", 499.00 [M+Na]".

COMPQOUND 19.1.1: 4-{7-ETHOXY-6-METHOXY-2-[(5-METHYL-15-
IMIDAZOL-4-YLYMETHYL)-1.2.3 4-TETRAHYDROISOQUINOLIN-1-YL }-N.N-
DIETHYLBENZAMIDE -

9

0~ "NEi

To a solution of triphenylphosphine (3eq, 0.194 mmol, 50.8 mg) in anhydrous
dichloromethane (0.5 mL) was added diisopropylazodicarboxylate (DIAD, 3eq, 0.194
mmol, 39.2 mg; 38 uL) at 0°C. After 5 min, a solution of absolute ethanol (1.5 eq,
0.097 mmol, 4.5 mg, 5.7 uL) and COMPOUND 12.1.26 (leq, 0.0647 mmol, 29 mg)
in anhydrous dichloromethane (2 mL) were added. The reaction mixture was clear at
the beginning but became cloudy after removal of ice-bath and it was stirred for
overnight. The reaction mixture was then quenched with water (2 mL) and extracted
to EtOAc (3 x 10 mL). The combined extracts were washed with water (1 x 5 mL),
brine (1 x 5 mL), dried (MgSOs) and concentrated. Product was purified by flash
chromatography to give 10 mg (0.021 mmol, 32%) of COMPOUND 19.1.1 as




at 21 mn.: [alphaD] 29'C -76.56 0.91. 20 COVPOUND

20.1.4: NWDI ETHYL-4- 1 -7-1 SOPROPOXY- 6- METHOXY- 2-

wo heoEldylssd H | M DAZOL- 5- YL METHYL -1 2 3 4-

TETRAHYDRO SOOUI NOLI N- 1- YL} BENZAM DE W0 2005156 12§3004/001939

PCTI SE20041001939 154 MeO M NNN H Me--'-M 0

NEt z The chiral resolution g COMPOUND 12.1. 39 was

achieved on a Chiralcel OD-H (250 x 4.6 mm anal yti cal
coldrﬁhﬁm ol Hi NIVIR (ﬁao Mléz,r@mcb) e?l 1168 ¢br s BE),an2) ¢or R HDL £AS (t

77 Bei 3 2208 i $80), 20X N GRS ié&%%egw §i9) 3456

TR ARG RSB R R R fn 0,
| IR0 PR BT Tt 0 1

5 26.9,80080, 48. 90@46\&) 147(RONES.20, Tove8 G o678, 11 ESO) 1UBi30N126. 00
COVPOUND 1.39 was achi eved on a Chiral cel @LBEEMREZIG%
127604 127. &ﬂ;)lBéJrﬁsO VB2 £8) 1358021460008, H 7L 48 rED
e:EtOH.DIEA 0 90:10:0.1). COVPOUND 20.2.4 eluted
477 s a colourless oil at 14 mn.: (alphaD] 15 285C
-15.52 1.07; (+) LRESIMS mfz 491.29 [ M+H +, COVPOUND
20.1.5: N, N-DI ETHYL-4-f (15) - 7- 1| SOPROPOXY- 6- METHOXY- 2-
COMBOUNENY) 1 1t4- DAZ D EVE VHOMY-eN(4-ME LH-IMIDAZOL.~

C 10 - YIRVERAPRON SOCUUINOIR AHYVDR O BOGBINELIN-1-YL }-N.N-
o DIETHYLBENZAMIDE

‘;\D

0% “NEt,
The chiral resolution of COMPOUND 12.1.19 was achieved on a CHIRALCEL OD-
15 H analytical (250 x 4.6 mm) HPLC column using an isocratic etution of
hexane/ethanol 90:10 with 0.1% diisopropylamine, with 2 flow rate of 1.0 mL/min.
COMPOUND 20.1.1 eluted pure as a colourless oil at 11.5 min.: (+) LRESIMS m/z
. 463 [M+H]".

20 COMPQUND 20.2.1: 4-{(1R)-6.7-DIMETHOXY-2-[(4-METHYL-1H-IMIDAZOL -
5-YLMETHYL]-1.2.3 4-TETRAHYDROISOQUINOLIN-1-YL} -N.N-
DIETHYLBENZAMIDE

IDOI@

b

25  The chiral resolution of COMPOUND 12.1.19 was achieved on a CHIRALCEL OD-
| ~_ Hanalytical (250 x 4.6 mm) HPLC column using an | isocratic elution of

07 ~NEt,



20 MeON 11 / Nf/ H M M/ f W 20051061484
PCT/ SE20041001939 155 The chiral resol ution of

WIRPSONB84.2. 1. 42 was achi eved on a Chiral cel OPCHSEL®RS001939
X 4.6 nm) analytical HPLC colum with isocratic elution
(hexane: Et OH: DI EA 90: 10:0.1). C(]VP(lJND 20.1.5 el uted
pure as a colourless oil atl3l.5 mn. [ al phaD] ZSc

+62.20 11.33; (+) LRESIMS mlz 553.3 5t[1M+HA %
hexamyebeng 950l Owgh 0.1% dnsopropylamme Wi ow rate of 1.0 mL/min.

colBLREA Y T TRty b s s

463[@ DRO SO Ul NOLI N_1-VYL} BENZAMVE MO N N s
/710 O NEt2 The chiral resolution of COWPOUND

12.1.42 was achieved on a Chiralcel OD-H (250 x 4.6
COMIPOUDND 20,12 N MADIE THHY L { (iS)-6-NEFTEROKY 2 QEMEEZL 14-
VIt szenes BTONIPIEART. 1 902.33-DE WQL_&@L@HE@__IENGIM ed
m‘gwgl ourless oll at 18 mn. [ al phaD) 2rc

- -35; (+) LRESIMS nifz 553. 305[MH—|]+ 15

COVPOUND 20.1.6: N -DlI ETHYL-4- 1 -6- METHOXY- 7-

- MORPHOLI Me4- YLBTHOX -2- 2- PHENYL- | H- MEDAZOL- S- YL
- \/3[45‘ TE' | RAHYDRO SOQU | QLI N-1 - YLI BENZAM DE

The chiral resolution of COMPOUND :12. 1.21 was achieved on a Chiralce]l OD-H
(250 x 4.6 mm) analytical I—IPLC column with isocratic elution {hexane:EtOH:DIEA
90:10:0.1). COMPOUND 20.1.2 eluted pure as a colourless oil at 7.9 min.:
[alphaD]?°C 45951 + 1.38; (+) LRESIMS m/z 433 [M+H]".

COMPQUND 20.2.2: N.N-DIETHYL-4-{(1R)-6-METHOXY-2-[(4-METHYL-1H-
IMIDAZOL-5-YLYMETHYL.]-1.2,34-TETRAHYDROISOQUINOLIN-1-
YL}BENZAMIDE

OO

0% ~NEt,
The chiral resolution of COMPOUND 12.1.21 was achieved on a Chiralcel OD-H
(250 x 4.6 mm) analytical HPLC column with isocratic elution (hexane:EtOH:DIEA
90:10:0.1). COMPOUND 20.2.2 eluted pure as a colourless oil at 9.8 min.: [alphaD]
20C_54 90 + 0.64; (+) LRESIMS m/z 433 [M+H]".




Ol / NJ/ N20 O NEt2 The chiral resolution of

COVPOUND 12.1.43 was achieved on a Chiralcel OD-H (250
WO 3006/067%k4 anal ytical HPLC colum with isocrati '

(hexane: Et O DI EA 90:10:0.1). COMPOUND 20, 1. Py SBooss

as a colourless oil at 26.5 mn.: [al phaD]28"c

+34.53:L 1.53. 25 WO 200510(§§,§84 PCT/5E2004/ 001939 156

COVPOUND 20. 2. 6: NN-DI ETHYL- 4- 1R - 6- METHOXY- 7-
CCMPORRAORON: 34-N XUBTHADRYL -2 {{1 $)-6-HYDROXY-2-{(2-PHENYT- 1 -
IVED RSN AU HY AT 2 34 YEp: bﬂffmbﬂomo@umomr L

OQL3TTJOLT M I- YL} BENZAMTDE - WVEO Y

Etz The chiral resolution of COVPQJND

12.1.43 was achieved on a Chiralcel OO-H (250 x 4.6
) ytlcal HPLCcqurm with isocratic elution

e: t ( 10: 0. 1). CC]\/PCIJND 20.2.6 el uted

0| 22 mn.: Lal phaDJ28 - 12.58+
OC(]VP ND 17:NDIETHYL- 4- 1 -1 2 3

#d( 4- METHYL- | H- | M DAZOL- 5- YL) METHYLI - 1-

L] NYLI - BENZAM DE MO M N H 15 )Et2 Chiral
resol uti on of COVPOUND 14.1.2 on a CH RACEL OD-H

5 prepadatNEg (250 x 25 mm) HPLC col umm using isocratic

Th%lcﬁfr;lorgsoolgngg of1 SOMPOUND 17.1.2 (CJ3.35-3) was achieved on a Chiralcel
. OD-H (250 x 4.6 mm) analytical HPLC column with isocratic elution
(hexane:EtOH:DIEA 90:10:0.1). COMPOUND 20.1.3 eluted pure as a colourless oil
at 28 min.: [alphaD] % +83.40 + 0.97.
10

COMPOUND 20.2.3; NN-DIETHYT 4- {(1R)-6-HYDROXY-2-[(2-PHENYL-14-
IMIDAZOL-5-YIYMETHYL]-1.2 3 4-TETRAHYDROISOQUINOLIN-1-

YL}BENZAMIDE

Iln

. 15 0” 'NEtz

The chiral resolution of COMPOUND 17.1.2 (CJ3.35-3) was achieved on a Chiralcel
OD-H (250 x 4.6 mm) analytical HPLC column with isocratic elution
(hexane:EtOH:DIEA 90:10:0.1). COMPOUND 20.2.3 eluted pure as a colourless oil
at 21 min.: [alphaD]?* -76.56 £ 0.91.

20

COMPQUND 20.1.4: NN-DIETHYT 4- {(15)-7-ISOPROPOXY-6-METHOXY-2-
4-METHYL-1H-IMIDAZOL-5-YT )METHYL]-1.2.3.4~

TETRAHYDROISOQUINOLIN-1-YL}BENZAMIDE
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20

(Hexane: EtOH: Di ethylamine), with a flow rate of 10
m./mn. gave COMPOUND 20.1.7 at a retention tinme of
WIB2085/AG1484 Lal phaDJ25¢c +18.70 f 1.86. (+) LRESINSI/202008/201939
497 LMrHt. COVPOUND 20.2.7: N -DI ETHYL-4- IR-1 2 3

4- TETRAHYDRO- 6- METHOXCY- 2-[ (4- METHYL-IH I M D

AAZZOL- 5- YLLMETHYL1-1- IS NOLI NYLI - BENZAM DE 25
----------------- WO 2005/ 061484 PCT/ SE2004/ 001939

110 N HO NEt2 Chiral resolution of

ﬁﬁ:ﬂ n a CH RACEL OD-H preparative (250 x
i Mumm using isocratic elution of 90:10:1
t OH: Di thyI amne), with a flowrate of 10
gdve COVWOUND 5 20.2.7 at a retention tine of
35. 2 miy, A(al phaD] 2e. 3oc- 25. 5612, 84. (+) LRESIMS mz

I\/ETHYLl ; IS(IJJIN(lEYLl BEI\IZAMDE HO Me N\ Oli N

Thé\éhégf %%%@E%E%C@%W ive LB?Z@% ghwggypgd%g% (()) h %

(250 S:Imm:ﬁ)tm:ra ical BPLC coluned wth 1s'kﬁra]t1clﬂut10n (hexane:EtOH:DIEA
Hexane: Et OH: Dleth lamne), with a flowrate of 10
D rCO@&(QUE@\MJ{N[QIutcd pure as a colourless oil at 10 min.:

[alphaD]“"C +20.65 + 1.78; (+) LRESIMS m/z 491.29 [M+H]".

COMPOUND 20.2.4: N.N-DIETHYL4-{(1R)-7-ISOPROPOXY-6-METHOXY-2-
4-METHYL-1H-TIMIDAZOL-5-YLYMETHYT ]-1.2.3 .4~
TETRAHYDROISOQUINOLIN-1-YT.} BENZAMIDE

mIEO\IS»
H

M

O NEts

The chiral resolution of COMPOUND 12.1.39 was achieved on a Chiralcel OD-H
(250 x 4.6 mm) analytical HPLC column' with isocratic elution (hexane:EtOH:DIEA
90:10:0.1). COMPQUND 20.2 4 eluted pure as a colourless oil at 14 min.: [alphaD]
2%°C .15.52 + 1.07; (+) LRESIMS m/z 491.29 [M+H]".

COMPOUND 20.1.5: NN-DIETHYL-4-{(1.5)-7-ISOPROPOXY -6-METHOXY-2-

2-PHENYL-15-IMIDAZOL-5-YLYMETHYL]-1,2,3.4-
TETRAHYDROISOQUINGLIN-1-YL}BENZAMIDE

“"; CO L)
Me' Me O




20.1.8 at a retention time of 14.5 mn, (+) LRESIMS m z

511 [ M+H +. COMPOUND 20.2.8: N -DI ETHYL-4- 1R -1 2 3

WO Je3AERPORO- 6- HYDROXY- 2- 4- METHYL- | H- | M DAZ

METHYL -1 20 | SOOU NOLI NYL] - BENZAM DE WO 5005/ BETkApos0193

PCT/ SE20041001939 158 HO Mer N Ol - N ° 0O NEt2

Chiral resolution of COMPOUNE3 17.1.7 on a CH RACEL OD-H
ef) rat ve (250 25 M) H PLC colum using isocratic
The¢hy 10@5) FEONPOIAER AR 42 wes mcmemmﬁhmcw@mm

(25D ks Pt Factilyed3) P RV C&’V‘-‘E%g? # (iextptOH DIEA
90: [M‘)"ﬂ) *COM#@@ND’%@& 5l ¢hutel EHEEAQ 4 dlo pllrg%? on gosPoung. of

a pharmaceutic acce 't eof ,

[alpilm n’?&ﬁéﬂrﬂ]:ﬁl 33e(rE)rItRESMSm/33553B(X$ ¥M$H]*t hereof: R4
R RRE RI / NERF DONR 1 whéerein R is
3 selected from-H and C, . 6al kyl; R2 and R3 are

COMISERIFSID!Y APRUSENS ~49ﬁlﬁfyi§8£§03@g§ys~ygmom 2-
[ HENYL T H-DIDAZOL 5, MEFHYI1G2.3dkryl, C, 6al koxy,

TE] Yy,

C3-6heterocycl yl -C, . ral koxy, C6., oaryl-oxy,

ﬁOvQ@

S
-

M

10 0% NEt,
The chiral resolution of COMPOUND 12.1.42 was achieved on a Chiralcel OD-H
(250 x 4.6 mm) analytical HPLC colummn with isocratic elution (hexane:EtOH:DIEA
90:10:0.1). COMPOUND 20.2.5 eluted pure as a colourless oil at 18 min.:
[alphaD*"® -47.82 + 1.35; (+) LRESIMS m/z 553.305 [M+H]".

15

COMPOUND 20.1.6: N.N-DIETHYT.-4-{(15)-6-METHOXY-7-(2-MORPHQOLIN-4-
YLETHOXY)-2-[(2-PHENYL 1H-IMIDAZOL.-5-YT)METHY1 ]-1.2.3 4-
TETRAHYDROISOQUINOQLIN-1-YLYBENZAMIDE

i;v&»@

The chiral resolution of COMPOUND 12.1.43 was achieved on a Chiraleel OD-H
(250 x 4.6 mm) apalytical HPLC column with isocratic elution (hexane:FtOH:DIEA
90:10:0.1). COMPOUND 20.1.6 eluted as a colouriess oil at 26.5 min.: [alphaD]?*®
+34.53 £ 1.53.

20




C6_, aaryl - C, Aal koxy, C,, al kyl -S(=0) 2-0-,
C6.,o0aryl-S(=0 2-0-, C,,alkyl-NHS(=0)2-0-, and (O .
Vaabkdogloy Ak S(=0) 2-0-; or any two adjacent group
selected fromR4, R, R6 and R7 forma portion g$Tl§E%004!001939
or 6-menbered ring that is fused with the benzene ring
of formula 1, wherein said %6 6al kyl, C6.,oaryl,
C. . al kox C3-6¢cycl oal koxy C3. 6heterocyc|y| oxy, C3
VDN 0R.2.0 NIV-THETRID ~4- {(AR)-6 VGEIHOX Y -162-M
YLETHOXS)2: (LR HEN KL FRIMIDAZOL, -5 G )MBTHVIS(- TR AO
TE ROTEO S0 1-YARBENZ AMIBE Kyl ) 2N- S(=0) 2- 0-
are optionally substituted w one or nore groups -
sel ected from hal ogen, C, _ 3al koxy, -OH, -NO2, C
‘ nd -CO2-C, _3alkyl; Eis a 5-nmenbered
ti\on substituted with one or nore
| ogen, C, .alkyl, -C(=0)-0C,
~ oaryl - Owal kyl , and
(:O) 2-; and 20 D is selected from phenyl ene,
OCH2-t Hand 2 2. A conpound according to

is seljected from-H and Cl.3alkyl; R2 and R3 are
ndepetlfenNEy Cl -3al I cyl; R4, R5, R6 and R7 are
i ndependently sel ect ed from - hal ogen, -

Thecehir: éqsqutmngﬁ SQMPOENIZ 4R ugtlaywamhwgedlm (Rhlulm}qel OD-H
O OISR AL oA R R AL BB e

90: maonbl@0@0@&4}&%%%@@@&@@@3%a@&! min,: [alphaD]**™ -

Q- 6al kyl - S(=0) 2-O-, phenyl - 5(=0) 2-0-,  CL. 34l ky! -
12.5¢+:4(850) 2- 0-, and (Cl-3al kyl ) 2N-S(=0) 2-O-:* O any two

'10 adj acent groups selected fromR4, R5, R6 and R forma

di val ent group selected from-0OCH2-O and - O CH2-

COPHIGND M?F?ewwm?ﬂ%ﬁeﬂi&'l 2 BRERHR ARYSRDKEXY
METHORYS 0al SRE i QX{_L%M rarnyl oxy,

i Hyuropytalty
i@pﬁyﬂﬁ u[ij)]. L,.‘f— ==nor phol i nyl - Cl - 4al koxy, phenoxy

benzyl oxy, CI 6al kyl - S(=0) 2- 0-, phenyl-S(=0)2-0-,
Me&l 3al | cylpgdH S(=0 z- O, and (Cl 3al kyl ) 2N- S(=0) z- O-
vofi na substltut ed with one or nore groups

hal ogen, nethoxy, -OH, -NO2, and

5 is selected fromfury!, thienyl,
, pyrazolyl, and thiazolyl, wherein said
| enyl, imdazolyl, pyrazolyl, and thiazolyl

nal ly substituted with

15 0% Net,
Chiral resolution of COMPOUND 14.1.2 on a CHIRACEL OD-H preparative (250 x
25 mm) HPL.C column using isocratic elution of 90:10:1
(Hexane:EtOH:Diethylamine), with a flow rate of 10 mL/min. gave COMPOUND

20.1.7 at a retention time of 25.5 min. [alphaD]’f"C +18.70 + 1.86. (+) LRESIMS
20 m/z 497 [MHHT"

COMPOUND 20.2.7: NN-DIETHYL-4-[(1R)-1.2,.3. 4-TETRAHYDRO-6-

METHOXY-2-[(4-METHYL-1 A IMIDAZOL-5-YLYMETHYL]-1-
ISOQUINQLINYLI-BENZAMIDE

25
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one or nore groups selected from hal ogen, d aal kyl,

-C(am) - O d - 3al kyl, phenyl, benzyl, and

weonwsnesigh f onyl ; and D is sel ected from phenyl

oyridylone, 1 OCH2 1 C o t H2 20 and 3 A conGusEap04/01939
according to claiml1, wherein R is selected from-H

and nethyl; 25 R2 and R3 arg5pel ected fromethyl and
|sopropyl R4 R5 and R6 are i ndependently sel ected

ogen, NO2, Cl1-6alkyl, phenyl,
kox cYcl oal koxy, tetrahydropyranyloxy,
r phol i nyl oxy,

et rahydr opyr aHyI Cl. 4al koxy, pyridinyl -Cl -aal koxy,

- oxy, . phenoxy, - bentyl ox3-, - Cl - 6al kyl - S(~0) z-0
enyl - :0) 2- O , Cl.3alk-yl NH S(=0)2-0-, and
(C1- 3al 2N-S(=0) 2-0-; or any two adj acent groups
selectoed'fl mR R and R form O CH2- O, wherein

ChiffarART S CRBERIAB ok SaBTACRL b ausparaive (250 x
25 RROAPED O BHORB0LA0 IR RENNI0D R, o 2o ot e

m -H an iI's selfected fromfuryl,

(Hevchneaﬁtﬂ)H Enﬂxy&mhw)l wnﬂth&dw katt-. of 20 @hE/hhﬁZgaw t:ong!@w

fﬁ ytl n% i m dazo % ér azolyl,
20. |a£261=t911 %%m@sfﬁ Ramipy [@gb@fﬁ oa5 Gh T, 8)‘he(+bLR1ﬁSﬁMS
| ected from hal ogen, G -0al kyl,
m/zgfg?l:t%f-l-}gel 3al kyl , phenyl, benzyl, and
benzenesul f onyl ; and CI:HZ-t Dis selected from
phenyl ene, par a- benzyl ene, b OCH2 t C3~ OCH2-t 10
D 201 & u-ln“z" (B AHYDROG-N R is
4 N CEEY Bl - T memma ethyl; 15 R
ISOGURNOEIN®U -BENFAMIDEO2 and nmet hoxy, R 1S sel ected
from-H, Br -F, -OH  nethoxy, nethylsul fonyl oxy,
NN- di neth suI fanyl oxy, and R6 is selected from-H,
et hoxy, i sopropyl oxy,

\ 9 t OoXYy,
tyl o\%:yyzl obut yl oxy, 4-t et rahydro- 2H pyr anyl oxy, 2

O™ 'NE&t;
Chiral resolution of COMPQUND 17.1.7 on a CHIRACEL OD-.H‘ preparative (250 x
25 mm) HPL.C column using isocratic elution of 85:15:1
(Hexane:EtOH:Diethylamine), with a flow rate of 10 mL/min. gave COMPOUND
20.1.8 at a retention time of 14.5 min. (+) LRESIMS m/z 511[M+H]",

COMPOUND 20,2 8: NN-DIETHYL-4-[(1R)-1.2.3 4-TETRAHYDRQ-6-
HYDROXY-2-[(4-METHYL-1H-IMIDAZOL-5-YLYMETHYL]-1-
ISOQUINOLINYT }-BENZAMIDE




nor phol i no) et hoxy, benzyl oxy, phenoxy, 4-f | uor ophenoxy, 3-m

et hoxyphenoxy, 4- net hoxyphenoxy, 3-pyridi nyl oxy,

wetdaneard f onyl oxy, benzenesul f onyl oxy,

di met hyl sul f anyl oxy; or any two adj acent 20 grgcgfsmuwoowag
selected fromR4, R5 and R6 form-OCH2-O; R2 is
selected from-H and net hoxys§ E i s sel ect ed fromfuryl,

thi enyl, | m dazol yl, pyrazolyl, and thiazolyl, wherein
HG4 Qi enyl i m dazolyl, pyrazolyl, and
ar tlonally substituted with one or nore

t d from hal ogen, Cl4al kyl,
- C( O) doc .3 kyl, phenyl, benzyl, and
@i 4l f onyl ; 25 162 ~ ~OCH Dis selected from

i - yl ene, par a- benzyl ene, OCH,- C OCH -t , and 5.
A conpQUnd selected from 5 COVWOUND 12. 1. 1:
N, N- Di | -2-{[2-(2-furyl nethyl)-6, 7-di met hoxy-1, 2, 3, 4
- tetQ ahﬁ\éboi soqui nolin-1 -yl]nmethoxy}benzam de

ChigTfpgras @Q@p@@ 4 67,08 AFRRAGES ODH preparisive @50k
25 Sy IO BB dsing/lsbFRHOBRttod oPghl §ht hy! benzam de
(Hehpuire: BIGH DY bthSlabide)( mlarﬂdvmta &sf 10 B fmsh. wemgﬂ@%ﬁ) 4

- 1O tetrahydroi soqw nolin-1-yl]net hoxy} enzam
5 20.%Bwboriertos tieof 20.4 min. (+) LRESIMS m/z STIMAH]".
. [67DinethoxyZ(thlenByInethyI) 1,2,3,4-tetrahydroi

soqui nolin-1- yl]net hoxy} N, N-d iethyl benzam de
COVPOUND 12. 1. 5:

N, N-Di et hyl - 4- {[2 (2- furyl nmet hyl ) - 6, 7-di net hoxy-1, 2, 3, 4
- tetrahydroi soquj no tin-1- yI] met hoxy} benzam de 15
COVPOUND 12.1.6: -

4-{[ 6, 7- D net hoxy-2-(thien-3-ylnmethyl)-1, 2, 3, 4-tetrahyd
roi soqui nolin-1- yl]nmethoxy}-N, Ndi et hyl benzam de
COVPOUND 12.1.7: 2-({6, 7-D net hoxy-2-[ (2- phenyl -1

H i m dazol -5-yl)nmethyl]-1, 2, 3, 4-

t et rahydr oi soqui nol i n-1-yl}

nmet hoxy) - N, N- di et hyl benzam de COVPOUND

12.1.8:4- ({6, 7- Di net hoxy-2-[ (2- phenyl - 1Hi m dazol - 5-yl )
methyl]-1,2,3,4- 20

t et rahydr oi soqui nolin-1-yl}nmethyl)-N, N-di et hyl benzam de
COVPOUND 12. 1. 9:

4-{6, 7- Di met hoxy- 2-[(2-phenyl - 1H i m dazol -5-yl ) et hyl ] -
1,2,3,4-
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t et rahydroi soqui nolin-1-yl}-N, N-di et hyl benzam de
COVPOUND 12. 1. 10: ,
N, N-Di et hyl - 4- { 6- met hoxy- 2- [ (2- phenyl - 1Hi mi dazol - 5-yl) ,
methyl]-1,2,3,4- tetrahydro |igqiw nolin- I -yl -~ :
}benzam de 25 COMPOUND 12.1.1

N, N-Di et hyl - 4-{7- met hoxy- 2- [ (2- phenyl - I Hi m dazol - 5-yl)

whited dthdaid, 2. 3, 4- tetrahydroi soquinolin-1 -yl}benzam de
— COVPOUND 12

.1.12:
1. N, M Ebnqiohqd of tﬁorl@ﬁlal_i (@Phpinenyticalhtdctepiable saifl thegoof [djasterednydry, - 1,
2t 3, 4- h% ql soqui nol i n-1-yl } benzam de 30 CC]VPClJND
ena.i?rrTrs (gmlxturcs greo

4-{2pt (2-Buty] - 1Hi m dazol -5-yl ) met hyl ] - 6, 7- di met hoxy- 1
3] 4- tetrahydroisoquinolin-1-yl
R3¢ di Benzani de WD 20051061484 PCT/ SE20041 001939

E—[(Z phenyl -1 Hi m dazol - 5-yl ) met hyl ] -
tra ydr oi soqui nol i n-1-yl } benzam de COMPOUND
12 1 13 ij{z-[(z-ButyI-II—I-irridazol-5-y|)rrethy|]-6, 7-dim
et hoﬁy . 2,3, 4-tetrahydroi soquinolin-I-yl}
-N, N-di IpEﬁzam de
yl -4-cRor Nl Hi mi dazol -5-yl )nethyl ]-6,7- 5 COVPOUND

(

1

I
12. 1. 14: 4- (g8 [ ( 2- But

di met hoxy-1, 2, 3, 4-t et rahydr oi soqui nol i n

1-yl }- NIN-di et hyl benzam de COVPOUND

12 1.15:4-{6, 7- D met hoxy- 2-[ (2- et hyl -1 Hi ni dazol - 5-yl)
whetllhy1 1- 1, 2, 3, 4- t et r ahydr oi soqui nol i n-1 yl}

N, NR'di gddaset Bremn zHnhadl€, . ORNPOUND

12, d 38yt fulse B Deys gl (3aptenly) H pyr azol -4-yDym

N NRY Réﬂﬁwdbémamemd@mvmmﬁm I]I, -Of, halogen, -NO,, C,alkyl, Cq

waryi f: l?(ﬁ}iyl’ FF%PC%&%( ér {IL%'netg %g OqUI i @cl&l%ﬁéﬂcﬁ% Cy maryl ctjxy,

Cs. hwlﬂéndmw,diééalm{?@m @2193]3’1:53:0)2'0' C\¢alkyl-NH- S( 0)1-0- and (C..
ﬁall§’>i'l)j|\[h 9{ %i)ﬂ— -5 ar ay§ gvo[ Jd%ﬁ %/}Xl.llfs é‘a&ﬂ%ﬁ 'ﬂ'}frln 'RI‘ l'Fts | 9, PRObnpa portion of a §

t et rab dr oi soqui nol i n-
or ﬂmymyem@hmgmaug fuped mmgmnqqngpf @mulql erein said C,alkyl, Cs.10aryl,

C %ﬁqSZy, ?H}?Jl&%x d§ HetroB Ry, thhEFb@éll;« §Ik6/x5r (Egﬁz;alfw biy; Ce.

rorso qui nol 8/ di et (y
loaghgaﬁik@@ @@JP&MM@ Lo peyyl-5(=0)-0-, 1-63“()’]'NH -8(=0),-0-, and (C,.

Galléy'l)gﬁ ﬁt@'-@%@%ﬁnaﬁy Eufbdeiheed \U?tﬂ onk H"I’mm: g3 lse1@1a! oREtaldydn] €,
g etr ahéér oi soqui nolin- 1-yl}

3alkoxn-@He1N%z4fbeﬁ mNHe aoPoONekyly . 1. 21:
lN' NeR £4-R¥hbeded hbedcydiyf oftBhdlR By Redw Ednk OXtord plolph-sBledidifrom

ha]oéen, C|.5alky1, -C(=O)—O-C|.6alkyl, Cs-maryl, Cs.maryl-CHalkyl, and C6_103W1-5(=0)3-; and

ot

D is selected from phenylene, pyridylene, ,

Ot LRt

2. A compound according to claim 1, wherein



Iy
WQ03/063484ri dazol - 5-yl ) met hyl ] - 1-i soqui nol i nyl | PEEREZGH/EE 939
COVPOUND 12. 1. 22:
N, NDiethyl-4-[2-(1Him dafé)dq- 5-yl met hyl ) - 6- net hoxy-
1 2, 3, 4-tetrahydroi soqui no 1-yl ] benzam de COVPOUND

N, R&Eﬁ%ﬁ?}qdﬁ@?ﬂ% ¢ Craetisbor - 5- yI met hyl ) - 6, 7- di nmet hoxy

&%4%%&%35ﬁ}}§@gwl in-1-yl]benzam de 25

6, R YR hod R 2r¢ (rﬂepﬂldmytly méatm/ﬁ;me&hyqu hamgensNO,
tetrahydr0| soqui nolin- 1- -N, N-di.eth nza (%nl
Cy ﬁﬂkﬂpphml,ﬁ.@ BY, Cs- ecycloa oxy, tetrahydrop y oxy, pyridinyloxy,

5 morgholnglogy, tatgaPRRRY G b R Gralket, SRR OH:
C”‘#ﬂé’[ﬁi’ﬁﬁm}y’ Re?zyl%xy d%.g(as}k)g Sn(rg? zc-)%—/ phm[l)(dé (r-;g)ﬁ-)(/)l- (I:}—| 3a:l%kgl-
NH-S(&(dﬁz@l agd)((l:) smksﬂ)aNJES(fz%-e) mnwmijp@w@meﬁmﬂ y
srom iR, Bt R Sprm yhwlsE BB Seleeted Eom 1 9-Gha OG-
Cl AP Ja14 4 U eGPl SN LRS! 284' iy

tm%?fff dinyloxy, morpholinyloxy, tetrahydropyranyI-C1.4alkoxy,
10 (1- Eenzy?13 I—El mydazrgl ¢ 1) mst]r; Cd r[ﬁylhé)()%
yridiing]- E14aﬂfexy,am9mhom6@mﬁllspmp enoxy, enzyloxy, 68 )2

o Eh?%’i‘ﬁ?tﬁéﬁebﬁoé SRR N DAL S e O,
oS s stk . O
—NOE afd Ty Bkt hoxy 2-[(1-nethyl -1 Himdazol -4 yl)nethyl]-

5 b A et B o SO PO bl o RS A0t
said fug'){fl thlenD'yl M 01 25 ¥rh A6TE At thid bty Gt optRnalty whbstRit with
onéor%n&e”grb@srs%taéﬁﬁdeﬂrc&@wogeﬂ, iy ilkyl, }EE0NRyG ralkyl tiheryly |

benzam™e

benéﬂ,éﬁd'ﬁeﬂzmeaﬂfmyl 2-11@(4 rret hyl -1 H-i mi dazol - 5-yl ) et hyl |
10 1, 2, 3, 4-tetrahydroi soqui nolin

1-yl } et hyl ) - N, N-di et hyl benzam de @OVPQ NDFP(le 1. 33
1-{4- ((Di et hyl am no) car bonyl ] phenyl)» :%1

i m dazol A

t et Da‘ﬁ;‘#‘élﬁﬁ'ie&lc&ﬂﬁ Q%lnrYlF Wq@etnﬁanesul f onat e COVPOUND
12.

- D| %Eﬁlﬁno)carb he@dg}-Z-[(Z-phenyl -1H

teﬁrzahydroi soqui nol i n-6-y

- 5-yl)
20 [ rret hanesulfonaté COVPOUND 12. 1. 35:
1-{4-[(Di et hyl am no)carbonyl ] phenyl }-2-[ (4-net hyl -1 H
i m dazol - 5-yl) net hyI!0 1,.2, 3 4-t et rahydr oi soqui nol i n-6-y
3.1 diAreompoend fesaedieg to claim 1,
wherein
R! is selected from —H and methyl;
25 R? and R? are selected from ethyl and isopropyl;

R*, RS and R® are independently selected from —H, -OH, halogen, -NO,
Cy.alkyl, phenyl, Ci.salkoxy, Cs.scycloatkoxy, tetrahydropyranyloxy, pyridinyloxy,
morpholinyloxy, tetrahydropyranyl-Cialkoxy, pyridinyl-C;.4alkoxy, morpholinyl-
. -_C1.4a]koxy,..phenoxy,.benzyloxy,JC1.salkylnS(zO)g-O-,A-phenyl-S(FO);—-O-,—C;—;3alkyl-
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COVPOUND 12. 1. 36:

1-{4-[ (D et hyl am no) car bonyl ] phenyl }-2-[ ( 2- phenyl - | H

i m dazol -5-yl ) net hyl ] - 1 2,3, 4-tetrahydroi soqui nolin-6-y

| di met hyl sul f amat e D 12.1. 37:

4-{2-[(2,5-D nethyl -1, 3- th kol -4-yl ) met hyl ] -6, 7-di net h

oxy 20 1,2,3,4-tetrahydr0|soquinoIin-l-yI}

N, N- di et hyl benzam de COMPOUND 12. 1. 38:

4{67D|msthoxy2[é2 phenyl - 1, 3-t hi azol -5-y math .
NH§(20)304ancb(ﬁx abyPN-%F bqlnomerw tWo PjACNEIQUES Sélf‘%%i’l [?éh&a%‘n R

l&D wherem sald Ighenmief , benzyioxy, and phenyl- é 0)1-0- are optlonallzf substituted

2.1.39.N N-Di i - sopropoxy net hoxy
witlneste lqg/inore groups sclecte from halogen and methoxy;

| mgqszszg[ectgd%rg nﬁtaltyéd]ﬁé}goxg 3, 4- tet rahydr oi soqui nolin-1-y

IN} Mie %ﬁ@épw Emm fprgL W@PHdﬂ‘}da?li[‘(%mﬁ‘ﬁf‘Wfi thiazelylivhers g saig furyl,
thle}ﬂ/l) E%M)}l% y?az&l;l amartl'ﬂ:ﬁ@l'yl e %ﬂlhﬁ{aﬂf gb@éﬁﬁ)ted]\m@l oe &riddé gralpy dr

ol soqui nol'i'n-1- enzani i

1 1.41:
selegted ﬁogﬁﬁ@g@y%%i‘q{l@/ﬂ h%(xg)) 9-Gy (.aékybmgwﬁ, bqn aﬂq? beazsppsulfonyl; and

yl)methyl]-1, 2, 3, 4-t et rahydr oi soqui nol4#as1-yl }-N, N-di et

hyl benzami de  COVPOUND 12. 1. 42: OCH

. N, N-Di et hyl -4-{7-i sopropoxy- 6- met hoxy 2 -phénj-lH
30 D is selected from para-phenylene, para-benzylene, ,

i.m dazol -4-yl)nmethyl ]-1, 2,3, 4-tetrahydroi soqui nolin-1-y
'} benzam de COMPOUND 2. 1. 43:

X, \\NDi et hyl - 4-{6-ngth 7(2 rmrph0|n4ylethoxy) 2-
@r:mw ok yl1-1, 2, 3, 4-tetrahydr oi
seyfi nol i n- 1 yg%ge 2Bty de WO 2 5/ 061484

PCTI SE20041001 165 COVPOUND 12.1.44: N, N Diethyl -
{7-met hoxy-2-[ (4-nethyl -1 Hi m dazol - 5-

bl TE nfeth  epy So v

5 {Bins{ﬂectedﬁmeHW@mthﬁ) car bony| ] phenyl }-6, 7-

{}.g)ﬁy f’yldl hydr oi soqui nolin-2(1
H) yI th 1Hi i dazol e- 4- jcarbox |ate 5 CC]\/PClJND
12. & m,@:!ected from —H, NO, and methoxy, R’ is selected from -H, -Br, -F, -OH, methoxy,

me m)::@ 4Ifc£1§l fkw&ﬁl@hpwl Fl@ﬂnwd)ﬂg I&%E‘lh’dtéd fﬁm'mﬁ borx yNGs, E'r{cﬂmxy,

I m dazo met yI -tet rahX?r oi soqu
ethpmlspmoprloyy, nﬁ@FWﬂﬁ’@SEﬂcF’ HEeR 4 éﬂﬁﬁ pysanyloxyy

mogbhm'rg)e@{ogy |berﬂz%1{>§ E)](eﬁﬁﬁefi hﬁdrdphé?’fokm-ﬂﬂﬂ@iypﬁmﬂy), madethytyiphenoxy,

etr oxol o
3-prdimigi @etwpwszwxs bﬁﬂz]?lﬁé’:ﬁf?zé(éﬂqxdéi‘ nshyseisEigs of 7yt gdiacent
grdﬂpNe@bt@&M RYR{ &u[RE fomRbemH,-0-H 1 m dazol - 5-y1) et hyl ] -

-t et r ahydr [1,3 dloxolo[4 5-g]isoquinolin-5-yl}
ben?‘al‘*’ns “é(ﬁwioi{j@g ‘hi’l
4- { @-iHeRoRd ForRinhaKiyny? 1rf11(:le(bolYEbirydol-yl, khd thiagbdyd,olhebein said furyl,

lhi_gl{}&,% @Q%J,ykbgﬁié{yigﬁ%% ﬁ%&ﬂ%g&?&nﬁ%&%sﬁ&&h Qith one or more groups

selected from halogen, Calkyl, -C(=0)-0-C, salkyl, phenyl, benzyl, and benzenesulfonyl;
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COVPOUND 12. 1. 50:

4-{6- Brono- 7- met hoxy- 2-[ (2- phenyl -1 H i m dazol -5 15
yl)methyl]-1, 2, 3, 4-tetrahydroi soqui nolin-I-yl}-N, N-di et
| benzani de  COVPOUND 12. lip31: 4-

, 7- Di met hoxy- 3- net hyl - 2-[ (4- net hyl - | H-i mi dazol -
Yymethyl ]-1, 2, 3, 4-tetrahydr oi soqui nol | n-1-yl}

N, N- di et hyl benzam de COVPOUND 12.1.5

N, N-Di et hyl -4-[ 2- (1H i m dazol - 5yhnt 5 tboxy
3-nmethyl -1, 2,3, 4-tetrahydroi soqui # am de

hy
{6
yl

20 m&mlﬂoﬂr&ah Fhdaylene, para-benzylene,
N, N- Di et hyl - 4- (6- met hoxy- 2-[ (4- rrethyI-IH-lmdazoI
[Ymethyl]-7-nitro-1, , 4-t et rahydr oi soqui nol i n-1- yI}b
thyl -1 H i m dazol - 5-

m de C(]VP(lJND 54:
A i ga
thyI] : ni tro\l_2, 3, 4-t ét gahydr oi soqui nolin

1-yl } benzam de ®HVPOUND 12. 1. 55: -
N, N-Di et hyl - 4-{7-[ (4- methyl -1 Hi mi dazol -5-yl ) met hyl | -

25
5. 6, 7 eepopnd selgpted | 1, 3] di oxol o[ 4, 5-f]i soqui nol i n-6-yl}
cobreomm ida.1: SOVBRUML-112-(1-filbfinethy)-6,7-dimethoxy-1,2,3 4-

A -1 Hi m dazol - 5-yl ) net hyl
crmb DSl b3 RASR: | H T m dazol -5yl et hyl
COMPBIMIDNA120E 4 (657~ Dinf iy kit Gt hy D0 3 AR chty CTMGGHINE 1-

12 1. 57: .
Y‘]"i\?,%l&"ti‘léﬁﬂ)?@ﬂ?e{%ﬁ"%‘?%t-ri met hoxy- 2- [ (4- met hyl -1 Hi m dazo
COMPOUND 12.1'3: N,N-Diethyl-3-{[2-(2-furylmethyl)-6, 7-dimethoxy-1,2,3 4-

te"%é’xro%‘ﬂﬂuﬁﬁ}{/ﬁ:&ﬂ(ﬁztﬁ yAbet et rghydroi soqui nolin-1-yl } benzani

COMPNUNDeIIQHyI 34{6{’5Dﬁ1emax>r—2 b xiyneByl)-( 23 phetrapy drdibaquinglingla z

3, 4-tetrahydroi soqui nolin-1-yl}
Yl]‘ﬁé‘h“%‘ Wé‘d@éﬂ%ﬁmm ~ PCTI SE20041001939 166
com@mg 1152 NIN-DethyBd~ ([2-(2-furylmethy1)-6, 7dimethoxy-1,2.3,4-

tetr%la&%lr@@ﬁﬂxliﬁgt){%(ygioenﬂnmxy 2-[ (5- et hyl -1 Hi ni dazol -

4-tetrahydroi soquinolin-l-yl}-N, N-di
COMPRNINBEI?Z st - 65, 7-Daepaonithign-3-yigethyl)-1,2,3 .4 tetrahydrmsuqumolm 1-

oxy- 2- [(5 met hyl -1 Hi m dazol -
y]w%}eﬁWh‘e@yl{)eﬁggg‘gt % -1,2,3,4-tetrahydroi soqw nol

co opm{zgeh 24 H@mgtw nylol Hingdazol-5-yljmethyl}-1,2,34-
tetrgﬂyl}#o@bcﬁ.‘irm}{kq @r}ﬁémﬁiﬂ%ﬁ@ d%mg%r&m% 2-[(4-nethyl -1 H

dazol - 5- 4-tetrahydroi soquinalin-1-y
COMP@éWpa}ﬁ Iefis -(W&gﬂ@xné—[@_ phepyl-1H- imidaol-5- -yDmethyi]-1,2,3 4-

tetrhﬂyh#o@bﬁﬁdmwt}{ﬂé zﬂ)w-@ret?nyiﬁﬁltzﬁﬂﬁé/ 2-[(2-phenyl -1 H

i m dazol - 5- r ahydr oj soquij nol i
COM"Q%& dé 7 Wm&d@ﬂ‘eiﬂé@ rimigaZol y DErRy M
tetrﬁﬁye@;sb@mhm%ww}m&hmmm 2-[(2 10
COR/H’&L%H) {ﬁ%iOmNgjaﬁg{hﬁ% Z'“JU?"?E%%/ZG[ 2 ;;lhenyl ?H lmltdgzto y 1'|1t:tﬁ:,/l]sf)£l§J 4-
tetrahydroisoquinelin-1-yl} benzamide
COMPOUND 1[2.1.11: N,N-Diethyl-4-{ 7-methoxy-2-[(2-phenyl-1H-imidazol-5-yl)methyl]-1,2,3 4-

tetrahydroisoquinelin-1-yl}benzamide

COMPOUND 12.1.12; N,N-Diethyl-4-{2-[(2-phenyl- |H-imidazol-5-yl)methyl]-1,2,3 4-
tetrahydroisoquinolin-1-y1} benzamide

COMPOUND 12.1.13: 4-{2-[(2-Butyl-1H-imidazol-5-yl)methyl]-6,7-dimethoxy-1,2,3,4-
tetrahydroisoquinolin-1-y1}-N,N-diethylbenzamide
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WOCORS@URE3 13. 1. 1: PCT/SE2004/001939
N, N- Di et hyl - 4-[ 6- met hoxy-2-[ (5-net hyl -1 H i m dazol - 4-
yl)met hyl]-7-(tetrahydro-2H pymn-

4 yI oxy) -1, 2, 3, 4-t et rahydrifi3soqui nol i n-1- yl ] benzani de
(lJND

COMEDVREN I 12 BRGRIS 4 23 phbrpl- Fdmidazol5-yDmethyl]-

123?%8%6%#@ X%?iﬁg’ %%?4 t et r ahydr oi soqui nolin-1-y

com(btlﬁrﬂmlla44i{§ [(@Bh%amﬁuh{dézaes Pinbityl]n6, daitekihéxy-
) met hyl ] - 7- phenoxy 2,3,4-tetra dr0|squ|noI|n [ -yl

1,2 3}4gmtmhynihdmoqﬁi@:ﬁﬂﬁlﬂ>§ﬂ>} MNELdlBthylbenzamlde
conrOBRin 121 14746 (3 Bty - S0 T GBS g 67 P e

dlmeﬁliﬁ)&lbfggé%é grg}ﬂm: %u% fy}f’ Eﬁwhﬁ%?tﬁ.ﬂf ...§9qw Ain-1

cOMPeUNIY12RNISHA g?-mﬁahb@cz =[&2- Er(eﬁ:y‘rﬁﬁ-huhtdazol S-yl)methyl]
1H i m dazol - 4-yl ) et hyl 4- tetrahydr0| soqui nol i n-

1,2,314-4etiahpduotseqhinolin fﬂlyibe@zaml e

COI\/EEW ig%l 1644{{% tﬁ%xy-Z([fB-gEcny )ﬂ-f)p)?rggﬁyé yﬁm[e£h§!1]

12ﬁ&ﬁaﬂgzamoguﬂgll%gjﬁéd@ﬂﬁwmgﬂcﬁhydr oi soqui nol i n-1

comemm Q)< 1 BE6 TeDtmethiony-R (51 «itemylsul foryiyril Hapysrol-2-

VBN DA e iapuinabg oD R digthy e adhige” 4 O! Soau
AT T A
P eI i,
Comaﬁmmlm lrﬁ datfoT- mmpﬂé\{)ﬁﬁ%&ﬁm@ﬂ %WB&?%&%E
1,2 *ﬂ'l%ﬁtb’&’éﬁdlﬁ}d(} t‘)'? ﬁn}e’yﬁﬁwwﬁ%ﬁ%yphenoxy) 2-[(5-

thoxy-2-{(4-methyl-1H-imidazol-5-yDmethyl]-
CO@l m ailg'l'1 20 4-isr’r%Dhmlle] oxy g( 413.'0? eSt(rah;rél}m soqgl)nol |yn] 1
1,2,3 yltkmwmmatpumn@amﬁummﬁﬁmdmmoowsg 167

cowmpp doek %w&m Pﬁhﬂr‘b%ﬁﬁpﬁﬁgﬁ‘@ﬂmé RS- ey -

1 R S e REClecdubRERL B, 1 oy vl of soas

cowi?tﬁmm pAIA) qu-&ém)a—@[ﬁ@(m-midazolnsgmﬂhymﬁymymm| ]
- 3, 4-tetrahydr.oi soqui nolin-1-y1}
12,344Nemlmdﬁ9$m@dm-ﬁy 17. 1. 2:

oA AN B
12@@%0 eth W%Mr?lérox £$2 phenyl - | H-i m dazol
COMPOUND 12 1.24; 4-{6, 7-D1me oxy-2-[(5-phenyl-2- furyl)methyl] -1,2, 3 4-
tetrahydroisoquinolin-1-yl1}-N,N-diethylbenzamide

COMPOUND 12.1.25: N,N-Diethyl-4- {6-methoxy-2-[(5-phenyl-2-furyl)methyl]-
1,2,3,4-tetrahydroisoquinolin-1-yl} benzamide

COMPQUND 12.1.26: N,N-Diethyl-4- {7-hydroxy-6-methoxy-2-[(5-methyl-1H-
imidazol-4-y))methyl]-1,2,3,4-tetrahydroisoquinolin-1-yl} benzamide

COMPQUND 12.1.27: N,N-Diethyl-4-{7-hydroxy-6-methoxy-2-{(2-phenyi-1H-
1rmdazol—4-y1)methyl] -1,2,3,4- tetrahydrmsoqumohn- -yl}benzamlde
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WO2005/e41H84 ] - 1, 2, 3, 4-t et rahydr oi soqui nol i n- 1- y| POFREZNE/0A939

10 COVPQUND 17. 1. 4:

N, N-Di ethyl -4-(1, 2, 3, 4-tetrahydro-6-hydroxy-2-[ (4-net hy '

| -1 H i ni dazol - 5-yl ) met hyl ]164-i soqui nol i nyl ] - benzani de

Mﬁ%ﬁﬂ?h%gzlﬁ TRty B irpigaral oot insthery-
1 23)41.1)3%%&&]; duifolih-fyt RN R DGR sRAMRO! | n- 1 -yl } benzat ni d

1716

COMROUNDet Y29 M@?Mﬁx@wﬂ-@(ﬂeme&ywmmﬁdm&ﬁyﬂ)mmﬂ]@-
i m dazol - 4-yl) et hyl 3,4-tetrahydroi soquinolin-I-y
1,2,3fytstrabysivigequiteiie - diethylbenzamnd?

COI\@”?%%%’* £ %ﬁ@ﬁﬁi@%@%ﬁ g R

1,2,3 4-RRAFAIHY N ddidthylbenzamide
N-Di‘ethyl -4-(7-(4-TI uorophenoxy) 6- hydr oxy- 2- 5(2- phen

CONEOUND 12, 1 .31: 4-({6,7-Dimethoxy-2- [(4-methy1-1H -imidazol-5-y )methyl]

2 R b Ty 3 SR o ol

Cowhidtﬁtﬁﬂ k241 {6 8- il HR%YRIRAS %&ﬁylﬁrﬁxﬂi&m 2h)orai}-h
1,2, 3%&ﬁhﬁﬁéﬁbqtﬁnﬁl&ﬁ—@hﬁ&hﬂ%&%&ﬂtﬁyﬁmﬂuﬂem soqui nol i n-

| } benzam de

COMP By dfi(IPicthelaming)eagiongliphenyB- A (4rmethyldHret h

,lmldawifﬁavlwm A S ooy 1 RetERF B Eenzani d
.CON(E’O@QM’QJ 1ﬁ—{l-[@Dleﬂ:lylammo)carbonyl]gyhentyl} -2-[(2-phenyl-1H-

H i'm dazol - 6, 7- di met hox
imidazoR5-yl)methylj-1,2,3,4 tetrahydrowoqumolm -6-yl methanesulfonate

cond SR DM e
imidgol 3BT, 23R o bopuinoline6.y] dimethylsulfymate |
COMB(DUBIEDZBIUIQG 1-GENFOltR R find)chrbony!fphenyl} -2-[(2- phenyl—lH—

imida0 Sty b 5 i BRI Bh Brh B oAbY SgAae N di et
co@@ﬁﬂfi‘i”l%‘% %%2@’5’%@8 123 biiad il ifRbediytf-6,7-dimethoxy-

1,2 3¥4—idﬁﬁh'\?dﬂolsn&uﬁoﬁn4 = pIN, Bldidthgitragithidel i n- |
di et hyl benzam de WO 20051061484
COl\ﬁEﬁUB'@ 024 8804 9857-Dirsethoor2ei(Iphenyl-1,3thiazol-5-yl)methyl]-

12,35 SeRhilonibliEA- AN dietp e

CO%%XD%bﬁéﬂzﬁaﬂaﬁ%@{wﬂBﬁbﬁeﬂubfiﬁ%&cﬂ-z-ﬂs}-ﬁeﬂﬁwmde
imidagoi+4Ey Bmbtiy 1141, 2,8 BRetrehydroisoquindlin- {44 ybenzamide H- i ni dazol -
CONRPHRIAJ7:1.40: - Dicthel--{fgas BreedillSmey - ipidarpid de
oSBT A By a3 syl b
COWOWNIH&RH)A 1k 41{72thoﬂy-6&heﬁahyﬁ-@€[($pha:nyﬂ}dH-mnﬁiagdl%—
yl)methyl] 1 2% A-tetrahydroisoquinolin-1-y1}-N,N-diethylbenzamide

COMPOUND 12.1.42: N,N-Diethyl-4- {7-isopropoxy-6-methoxy-2-[(2-phenyl-1H-
imidazol-4-yDmethyi}-1,2,3,4-tetrahydroisoquinolin-1-yl}benzamide

COMPOUND 12.1.43: N,N-Diethyi-4- {6-methoxy-7-(2-morpholin-4-ylethoxy)-2-

[(Z-phenyl-1H-1m1dazol—4—y1)methyl]-l 23,4 tetrahy drmsoqumolm— -yl}benzarmde
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WOCORS I3 20. 2. 3: PCT/SE2004/001939

N, N-Di et hyl -4-{(1R) - 6- hydr oxy- 2-[ ( 2- phenyl -1 Hi m dazol -
5-

yl)methyl]-1, 2,3, 4- tetrahy¥ﬁ50| soqui nol i n- 1-yl } benzam de
COMPRRI T § s Pl 4Ty 2 e E RO

Yl)m%@?’ﬂq ld%f3 3 tegah))rcy'mso% 1? 1111-1 Xl}?Peﬁzzﬂlzltd?ahydr oi soqui nol i n-1
COI\%IB(D’\}_}JBHN Zﬁ.ml46iMeﬁf?gﬁC{JJNE{42[QdJEthajdam1no)carbony1]phenyl} -6,7- o
1methoxy—3 t?—tdlﬁlydmlsc()c{mnglm 261%3-?;1]%?8%(}%} IHrlﬂeﬁjgl%gle% éag'boxrjr(‘fe}tc y
oSSR Ao R oL
methml &‘g‘azoﬁ ﬂgﬁugthyﬂ Gl ?9}4"-@9 ﬁ%mm%&[ (2- phenyl -

1) net' hyl bydr oi soqui nol i n-
methhnwdulﬁ)amream de 15 COVPQJND 20 2 5

COMI\.'}:’ONU%DetIE N{1£I &eth;l-ldisf%p fg tl\{yl-ll-ﬁ - }YE)&%ﬂPyh]e nyl
5,6, 7 ﬁq@"&h&@@i&#{%&&l@%ﬁ%@ fyf}ﬁbﬂﬁ@l%{ glylsOQUl ?Eﬂll n-

Co@oﬁ}ﬂmuqu&Nmamwm{@r(%mﬁmmmjdazm-mmmyl 1
H i m dazol - 5- I)meth -1,2,3,4-tetrahydroi soqui nolin-|
5,6,7,§-tatrabey dvad b3 quinodings-yl} benzamide

co»}ﬁ@%&ﬁﬁ% idt 4{ éﬁhﬁo-‘fe&m -3 (iR A e iadzallset hoxy

. dé- hyd
g PR Rt L v
COMNO[UT@D ML E30:[4c {@m@-?%@uyﬂd@@hwﬁ-l&tm@lzﬁ [ (4-

e At I3 0L S5 Y BV N dicl ARl deny! 1 - benza
e Ch i SRV ————
T ki s S e
COMPOUND! 1.1.52¢ Doy [ H s ety e inkethdxy-
3 mﬁih&i%iﬂﬁ{ﬁgmb Ao AR o G oy 2 1 (4

?%?Uﬂy 121 %%mm&hﬂuqsiﬂ%axym?mmmwnHnmaazmm am

har maceuti cal accegﬂab salts thereof. 30
yl)nﬁethﬁ]—daup'oMBdetctmwrh@So amidéns 1-5 for

_ Coﬁmﬂqb{fg";ﬁﬁ g}ﬁ%thglr‘?c{gé??@mfy éT{Agmteﬁ'é’f %ﬁ#ﬂ% ure

D) ST Mo CRIBI- ek drbiSoAANY-yBfbchpinide ani ety or

onal gastr0|ntest|n | disorders

COME&IDUgIIEL{I 158t NgN)mJethyt-iﬂ-c{lﬁ-[ctbmcthy&-:lﬁiglraldam}ﬁonlmmthyl
accordin cl ai

6,7,8iPateHral P[]o%] ﬁﬁgsépé‘é @}%Iyg}(ben@mﬁepr ocess for

coRBsBeNT' 2. 1. s%oﬂﬂ@ 9 4! @LiLbRedyl-1H-imidazol-5-yl)methyl]-

6,7,8,9-tetrahydro[ 1,3]dioxolo{4,5-f]isoquinolin-6-yl }benzamide

COMPOUND 12.1.57: N N-Dicthyl-4-{5,6,7-trimethoxy-2-[(4-methyl-1H-imidazol-

5-y)methyl]-1,2,3,4-tetrahydroisoquinolin-1-yl}benzamide

COMPOUND 12.1.58; N,N-Diethyl-4-{5,6,7-trimethoxy-2-[(2-phenyl- 1 H-imidazol-

5-yDmethyl]-1,2,3 ,4-tetrahydroisoquinolin-1-yl} benzamide
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conpri si ng: reacting a conpound of formula VIII with
E-CHO R RR R6 NAY RZDONR 13 R VIII
wherein 15 Y is selected f -Hand -C(-O-0t-butyl;

COBE ﬁ%igﬁ)eg e iohud e Xy2 TR c
4-y1)ﬂ%t%&%9f3‘34 F@é&%ﬁiﬂ&ﬁ@?ﬁﬁ%ﬁmﬁ%@ halé% ;%6

comﬁmr lPQ'G@ONYN Iﬁiethbhét[énmhmtyyﬂ—[tﬁem,cﬂlyl -1H-imidazol-4-
het erocycl yl - Oalkoxy
ymaby I datropaRsasbip ,%seélraiayqlm qgpolite 1y 11Bcnzariide

COB&@U@ &@1 8;]% 181ethyg4~@ -mj ac )nztz[(grné%%%ldm ©-
1m1d§fdlﬁl§%g{hﬁfgni R3.4 Bﬁahﬁomxﬁ%hﬁ-@r enp@hideon of a 5

d’rihg that fused wth't ebenzenerlng of

COMB(Dg]giIzé)?(. "y Gﬁ:NHI-]aleﬁqil-é @l—.ﬂﬁa‘bk'&met‘tmy 70%(2;11 enyl-1H-
lmldwléwﬂa@péwﬂcl 9463%%3%5 Xﬂl\é@%ﬁ-&bﬁg %rmdé(; 0%
congBUAD é’gﬁg@‘g) Yayybic t@%%}f?&wo ¢ 6-methoxy—2 He

phezgéilmﬁlahho‘i(ﬁ?mﬁmﬂryuarEmpﬁetmmairbmquhemn-ﬂqﬂed w. th one
] nore groups selected from hal ogen, Cl 3al koxy,
dimetiiisulfdua®e C -, al kyl, -NH2, and - CO2- C3. 3al kyl ;

COMPOUND 13.1.1: N,N-Diethyl-4—[6-methoxy—2-[(S-methyl- 1H-imidazol-4-
yl)mcthyl]-'7-(tetrahydro-2H-pYrén—4-yloxy)-1,2,3,4-tetrahydr0isoquinolin—1-
yl]benzamide
COMPOUND 14.1,1: N,N-Diethyl-4- {6-methoxy-7 -phenoxy-2-[(2-phenyl-1H-
imidazol-4-yl)methy1]-1,2,3,4-tetrahydroisoquinolin-1 -yl}benzamide
COMPOQUND 14.1.2: N,N-Diethyl-4- {6-methoxy-2-[(5-methyl-1H-imidazol-4-
yl)methyl]—’i—phenoxy—1,2,3,4-tetrahydroisoquinolin—1—yl}benzamide
COMPOUND 14.1.3: N,N-diethyl-4-{7-(4-fluorophenoxy)-6-methoxy-2- [(2-phenyl-
1H-imidazol-4-yl)methyl]-1,2,3,4-tetralydroisoquinolin-1-yl} benzamide
COMPOUND 14.1.4: N,N-Diethyl-4- {7-(4-ﬂuorophen6xy)-6-meth0xy—2-[(5 ~methyl-
IH;imidazol-4-y1)methy1]-1 2,3 A-tetrahydroisoquinolin-1-yl} benzamide
COMPOUND 14.1.5: N,N-Diethyl-4-{6-methoxy-7-(4-methoxyphenoxy)-2-{(5-
methyl-1H-imidazol-4-yl)methyl]-1,2,3 A-tetrahydroisoquinolin-1-yl}benzamide
COMPOUND 14.1.6: N,N-Diethyl-4-[6-methoxy-2-[(5-methy}-1H-imidazol-4-
yDmethyl]-7-(pyridin-3-yloxy)-1,2,3 [A-tetrahydroisoquinolin-1-yllbenzamide
COMPQOUND 15.1.1: 4-{7- (Benzyloxy)—ﬁ-methoxy-Z-[(S-methyl-1H-imidazol-4-
yl)methyl] -1,2,3 A-tetrahydroisoguinolin-1-yl}-N N-diethylbenzamide
COMPOUND 16.4.1; N,N-Diethyl-4- {6-methoxy-7-(3-methoxyphenoxy)-2- [(5-
methy1~1H-lmldazol-4-y1)methy1]-1,2,3,4-tetrahydrmsoqumolm— -yl}benzamide
COMPOUND 16.4.2: N N-Diethy1—4-{6-methoxy-‘?-(4—methoxyphenoxy)—2-[(5 -
ethyl lH-lmldazol-4-yl)methy1] -1,2,3,4- tetrahydrmsoqmnohn— -yl}benzalmde
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with one or nore groups selected from halogen,
G . 6alkyl, -C(-0)-0CC, 4al kyl, Chaoaryl,

.. SSI ;gf;él %C, aal Eyl ¥ and Ca6Joaryl -S(=0)2-; and 10 Dis
COMPOTTD 16,4 30 T (Dl laehinbJearbony pienyl) imethky-2- (3¢ 2
methyl—1H-imidazol—4-y1)methy1]—1,2,3,4«tetrahydroisoquinolin—7-yl
benzenesulfonate
COMPOUND 17.1.1: 4-{6,7-Dihydroxy-2-{(2-pheny!- 1H-imidazol-5-yl)methyl]-
1,2,3 4-tetrahydroisoquinolin-1-y1}-N,N-diethylbenzamide
COMPOUND 17.1.2: N,N-Diethyl-4- {6-hydroxy-2-[(2-pheny!-1H-imidazol-5-
ylmethyl]-1,2,3,4-tetrabydroisoquinolin-1 -yl}benzamide
COMPOUND 17.1.3: N,N-Diethyl-4-{7-hydroxy-2-{(2-phenyl-1 H-imidazol-5-
yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1 -yl}benzamide
COMPOUND 17.1.4: N,N-Diethyl-4-{1,2,3 A-tetrahydro-6-hydroxy-2-[(4-methyl-1X-
inidazol-5-yl)methyl]-1-isoquinolinyl]-benzamide
COMPOUND 17.1.5: N, N-Diethyl-4- {7-hydroxy-2-[(4-methyl-1H-imidazol-5-
yl)methyl]—l,2,3,4-tetrahydroisoquinolin—l-yl}benzamidc Y
COMPOUND 17.1.6: N,N-Diethyl-4- {6-hydroxy-7-phenoxy-2-[(2-phenyl-1H-
imidazol-4-yDmethyl]-1,2,3 4-tetrahydroisoquinolin-1 -yl}benzamide
COMPOUND 17.1.7: N,N-Diethy1-4-{6—hydroxy-2-[(S—methyl-lH-imidazoM-
ylmethyl}-7-phenoxy-1,2,3 A-tetrahydroisoquinolin-1-y1} benzamide
COMPOUND 17.1.8: N,N-Diethyl-4- {7—(4-ﬂuor0phenoxy)—6-hydroxy—2-[(2—phenyl-
1H-imidazol-4-y)methyi]-1,2,3,4-tetrahydroisoquinolin-1 -yl}benzamide
COMPOUND 17.1.9:; N.N-Diethyl-4- {7-(4-flucrophenoxy)-6-hydroxy-2- [(5-methyl- -
1H-imidazol-4-yD)methy1]-1,2,3,4-tetrahydroisoquinolin-1 -yl}benzamide
COMPOUND 18.1.1: 4-{2-[(1,4-Dimethy}- 1H-imidazol-5-yl)methyl]-6,7-dimethoxy-
1,2,3,4—tetrahydroisoquinolin—1~y1}-N,N-diethylbenzamide
COMPOUND 18.1.2: 4- {2-[(1,5-Dimethyl- 1H-imidazol-4-yl)methyl]-6,7-dimethoxy-
1,2,3,4-teu'ahydroisoquinolin-1-yl}—N,N-diethylbenzamide
COMPOUND 19.1.1: 4-{7-Ethoxy-6-methoxy-2-[(5-methyl- 1H-imidazol-4-
ylmethyl]-1,2,3,4-tetrahydroisoquinolin-1 -y1}-N,N-diethylbenzamide
COMPOUND 20.1.1: 4-{(18)-6,7-Dimethoxy-2-[(4-methyl- 1H-imidazol-5-
yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1-yl} -N,N-diethylbenzamide
COMPOUND 20.2.1: 4- {(1R)—6,’7-Dimethoxy-2-[(4—-methy1—lH—imidazol-S-
ylmethyl]-1,2,3 ,A-tetrahydroisoquinolin-1-yl}-N,N-diethylbenzamide
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COMPOUND 20.1.2: N,N-Diethyl-'4- {(18)-6-methoxy-2-{(4-methyl-1H-imidazol-5-
yhmethyl}-1,2,3,4-tetrahydroisoquinolin-1 -yl}benzamide
COMPOQUND 20.2.2: N,N-Diethyl-4- {(1R)-6-methoxy-2-[(4-methyi-1H-imidazol-5-
yi)methyl]—l 2.3 4-tetrahydroisoquinolin-1-yl}benzamide
COMPOUND 20.1.3: N N-Diethyl-4- {(18)-6-hydroxy-2-[(2-phenyl-1H-imidazol-5-
ylmethyl]-1,2,3,4-tetrahydroisoquinolin-1-yl} benzamide
COMPOUND 20.2.3: N N-Diethyl-4-{(1R)-6-hydroxy-2-[(2-phenyl-1H-imidazol-3-
yDmethyl)-1,2,3,4-tetrahydroisoquinolin-1 -yl}benzamide
COMPOUND 20.1.4: N N-Diethyl-4-{(1S)-7-isopropoxy-6-methoxy-2- [(4-methyl-
1H-imidazol-5-y})methyl]-1,2,3,4-tetrahydroisoquinolin-1 -yl}benzamide
COMPOUND 20.2.4: N,N-Diethyl-4- {(1R)-‘?-isoprop0xy—6-meth0xy-2-[(4-methyl—
IH-imidazol—S-yl)methyl]-1,2,3,4-tetrahydroisoquinolin—l-yl}benzamide
COMPOUND 20.1.5: N,N-Diethyl—4—{(1S)-7-isopr0poxy-6-mcthoxy-2-[(2-pheny1- M
1H—im:idazol-5-y1)methyl]—l,2,3,4—tetrahydroisoquinolin—l-yl}benzamide
COMPOUND 20.2.5: N,N-Diethyl-4- {(1R)-7-isopropoxy-6-methoxy-2-[(2-phenyl-
1H-imidazol-5-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1 -yl}benzamide
COMPOUND 20.1.6: N,N-Diethyl-4-{(1 S)-6-methoxy-7-(2-morpholin-4-ylethoxy)-
2-[(2-phenyl-1H-imidazo}-5-yl)methyl]-1 2,3 ,4-tetrahydroisoquinolin-1-yl}benzamide
COMPOUND 20.2.6: N,N-Diethy1-4-{(1R)-6-meth0xy-7-(2-m0rpholin—4-ylcthoxy)—
2-[(2-phenyl-1H-imidazol-5-yhmethyl]-1,2,3 /4-tetrahydroisoquinolin-1-yl}benzamide
COMPOUND 20.1.7: N,N-Diethyl—4-[(1S)-l,2,3,4-tetrahydro—6-methoxy-2-[(4-
methyl-1H-imidazol-5 -yymethyl]-1-isoquinolinyl]-benzamide
COMPOUND 20.2.7: N.N-Diethyl-4-[(1R)-1,2,3,4-tetrahydro-6-methoxy-2-{(4-
;nethyl-lH-imidazol-S -yl)methyl}-1-isoquinolinyl}-benzamide
COMPOUND 20.1.8: N,N-Diethyl-4-[(1S)-1,2,3,4-tetrahydro-6-hydroxy-2-{(4-
methyl-1H~imidazol—5-yl)methyl]-1—isoquinolinyl]—benzanﬁde
COMPOUND 20.2.8: N,N-Diethyl-4-[(1R)-1,2,3 4-tetrahydro-6-hydroxy-2-[(4-
methyl-lH—imidazol-S-yl)methyl]-1-isoquinoliny1]—benzamide;
and pharmaceutically acceptable salts thereof.

6. A compound according to any one of claims 1-5 for use as a medicament.

PCT/SE2004/001939
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7. The use of a compound according to any one of claims 1-5 in the manufacture of a

medicament for the therapy of pain, anxiety or functional gastrointestinal disorders.

5 8 A pharmaceutical composition comprising a compound according to any one of claims 1-5

and a pharmaceutically acceptable carrier.

9. A process for preparing a compound of formula I,
R*
RY R'
N E
R6 o
R D
AR
0 r?l’
R
10 I

VIl

wherein
15 Y is selected from —H and —-C(=0)-O-t-butyl;
R'is selected from —H and C, salkyl;
R?and R’ are independently selected from —H and C, salkyl;
R*, R’, R® and R’ are independently selected from —H, -OH, halogen, -NO,, C,salkyl, Cs.
waryl, Ciealkoxy, Ciscycloalkoxy, Cssheterocyclyl-oxy, Cagheterocyclyl-C, qalkoxy, Cqoaryl-oxy,
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Co.0aryl-C satkoxy, C,5alkyl-S(=0);-0-, Cs.10aryl-8(=0),-0-, C,.alkyl-NH-§(=0}),-0-, and (C,.
salkyl);N-8(=0),-O-; or any two adjacent groups selected from R*, R*, R* and R form a portion of a 5
or 6-membered ring that fused with the benzene ring of formula I, wherein said C,¢alkyl, Cs.i0aryl,
C.salkoxy, Cseeycloalkoxy, Cssheterocyclyl-oxy, Csgheterocyclyl-C alkoxy, Ce.ioaryl-oxy, Cs.
10aryl-C salkoxy, Csalkyl-S(=0)3-0-, Cg.10aryl-S(=0)-0-, C)alkyl-NH-S$(=0}%-0-, and {C,.
calkyl);N-S(=0),-O- are optionally substituted with one or more groups selected from hatogen, C,.
salkoxy, -OH, -NO,, C,alkyl, -NHj;, and -CO.-C;.;alkyl;

E is 2 5-membered heterocyclyl optionally substituted with one or more groups selected from

halogen, C\.alkyl, -C{=0)-0-C¢alkyl, Cs.ioaryl, Ceoaryl-C, qalkyl, and Cq.paryl-S(=0),-; and

YOt

D is selected from phenylene, pyridylene, )



