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1, 23, 4- TETRAHYDRO SOOUI NOLI NE DERI VATI VES,

PREPARATI ONS THERECF AND USES THEREOF BACKGROUND OF
wORR)SIRMENTI ON 1. Field of the Invention The pPeTSREL004/001939

invention is directed to novel conpounds, processes

for their preparation, theil uses and pharmaceuti cal

conposi tions conprising the novel conmpounds. The novel

1.2 §MWH§H@ROIS@@HN@LWE@ERIV%[I§VES? PREP CRAGTONY
=™FThe treatnent of pain, anx n
THEREOTOANDEUSESATHHREGIFlers. 2. Di scussi on of Rel evant
Art The d receptor has been identified as having a
role in many bodily functions such as circul atory and
pain systens. Ligands for the d receptor may therefore
BACKGROUNDOF HESS VENTIONDEsSi cs, and/ or as
antihypertensive agents. LTigands for the d receptor
have al so been shown to possess i nmunonodul at ory
L. Figld ofithe [nwventioqthe j dentification of at |east three
different popul.ations of opioid receptors (m and K)
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i y
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compeurids Eheamivehtompuials anehsafud metherapyparel iofpattivake for the
rec or.s has, been. activated. . Wth w exceptions,
troafiE i BhHig, ARG S oGP ER PO AL O e Gands ar o
peptidic in nature and are unsuitable for
adm ni stration by system c routes. One exanple of a
fi Ryl oni st is SNC80 (Bilsky EJ, et al-,

Jour nal of Pharpacal o nd. Experi nental Therapeutics,
27308 ,rewﬁoréﬁsgg%@edfr%@g)af .hawglgyl rglejg apanytbodBySEsHans
t hat . £ ' r r
st 48 BB L (B0 R e
poteptidruse e inabgdsics sandrfvat ag petilnpertemsygageints. Wipands for the 8

receﬁ‘ggh%%lgggq%ﬂgﬁo% % Sorgsgss rir%umtu%%inoﬁluﬁt(t)dry Iagiixplgéc’s. been

The identification of at least three different populations of opioid receptors (u,
d and «) is now well established and all three are apparent in both central and
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 d-agonist is SNC80 (Bilsky E.J. et al., Journal of Pharmacology and
Experimental Therapeutics, 273(1), pp. 359-366 (1995)).

Many & 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 8 agonist compounds show significant convulsive effects when
administered systemically.

Therefore, there is still a need for improved 6-agonists.



10

15

20

25

30

many of these d agoni st conpounds show significant
convul sive effects when adm ni stered system cally.
wohers@bose, there is still a need for i nprovedPCT/SE2004/001939
d- agoni st s. DESCRI PTI ON QF THE EMBODI MENTS Thus, the
probl em underlying the present invention was to find
new anal gesi cs having i rrpr%ved anal gesic effects, but
DES@@ﬂdl@ﬁ‘Tiﬂ’E@@gﬁ g@l{ gf ect profile over current
i nproved system c
efficacy. W have now found certain conpounds that
ex hbs, theproplensumdgtlyingrthe preeeht piivapeioh v@s to fin@new analgesics
oved d agoni s{:ﬁc of ency, in vivo potency
ha“% gSic eff gab‘étl ql%‘m‘f £y lmprﬁvw sld@reﬁf@(&mrpﬁwver
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curr%h? ?izg%\rq@gen‘%@g% Ir;rée\?]l%(gs nﬁ?}ﬁ%]e %%éﬁ%ﬁ%ﬁci %ent ion to
pr W& lobevei v foved celtaie ceppoundsitigardlibitidatpegmghpreprb el
ot herw se V\ntE n this eC|f|cat|on t he nonmencl ature
PIODERIE feh TRIOYSQ b 4GS GRHIR6H B BAFYEYs BITBIREORIARIC
bioa@RBRIpSnAh ibifsy SlahathbiighRggne! at ur e of Organi c
Chem stry, SectionsA B, C, D E F, andH, Perganon
Pr é@sqrdmglso ritis aft Qbﬁctwmq)ﬁm:rﬂam emlmfahlpemtabéthekmesent invention
" enc EETEI ts exenpl ary chem cal structure
Oprﬂ‘équgém ﬁod'efi Irg%ep 3 ng chemical “structures.
Optionally, a nane of a conpound may be generated
using a chem cal nam ng program ACD/ ChentSket ch,

Ve Hajesh specitpdssheravigseyitiio ghis smm‘ém@em, t@hewmgmlgture used in
i RUFH QR Berd 1R g SR By R o Gy
Orgcgfz@ G}be}hﬁwb/n@edﬁbh@A NnB,0@ Al Bileary, P’Ekgmt@rm;e,s Oxford, 1979,

ydr ocar bon" used al one .or, as a suffix or, prefix,
Whlché$ HiceTROzatgH Py gq F@e@qszrl@r% ﬁq;rltsm@pkw 9h?é@FW5W€F names

o YRGB 4 SR BT, e o

geneaaeteéu:ﬂng 3] |chernrcabmamﬂ1ng prdgezimr ACWCMmSIsa:tashJ Ofemgien as a
hyd
5.09{%;3 lg@a %g@le rADd\Garrl]cgedo eerrggtry evelo mgrﬁglenrc]:s TTO;oonrtT(]),aCanada.

The term "Cp.y" or "Cpon group" used alone or as a prefix, refers to any group

having m to n carbon atoms.

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.

The term “alkyl” used alone or as a suffix or prefix, refers to a saturated
monovalent straight or bfanched chain hydrocarbon radical comprising 1 to about 12
carbon atoms. Illustrative examples of alkyls include, but are not limited to, C;.salkyl
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,
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 "al kyl" used alone or as a suffix or prefix,

refers to a saturated nonoval ent strai ght or branched
woheisrwehwgdr ocar bon radi cal conprising 1 to aboBCT/ER2004/001939

carbon atons. Illustrative exanples of alkyls include,

but are not limted to, C _.6al kyl groups, such as

nmet hyl , ethyl, propyl, iso ropyl 2-nmet hyl -1 - propyl,

ong (R Abic SO M FaRUPHL bt e yppeipiesn
substifift@Pwith oBe Bﬁt\ﬁb’émiab}egﬁ‘ﬁitﬁhentﬁ met hyl 1 pentyl,
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carbh@amhls thih@eﬂ&lé tlikly tw@rstupisressogdthers heptyl, and
oct An al kyl can be unsubstituted or substituted
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0 a saturat em stral
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uct ures toget her.

ch serves to links two s
of aﬂrﬁlgelilyé AR %Pﬂ‘éﬂl}‘i‘gate@s‘&?"%l“&ﬁtéé a%&ﬂrlf‘g (FosFtRratd P& x,
Smt&tﬁé ﬁl‘lén;ﬁ%réhﬂ%%&ﬁ@é et an%tnbﬁhﬁhéd & chLannbesos é'sﬁ‘ch as

hydr ocar bon radi cal” having at | east one CaFbonh-carbon
vinyt aliyl, dutsopld pemtenydohqrenyl; h@tadwnylema@enm hexadilowyls 2-12

ety o G RRA B O Lo LY 5 SHSEREP A A ARGRy oan e

unsws@tutbd oslsubs@iahted QJﬂhQﬁ]\é'or &k 6 SilEbldibbid@entdut are not
limted to 6alken groups, such as vinyl, allyl,

butlaayerm fdekyysed s @yﬂs Susfie aap@fw refese fa Aancsayalént
stralgﬁtxcgq)r ﬁleﬁl 1%1%5%5}%' 82)(1? beal a&%gtyl eny#&%ﬂx “carbon

ene pen eny can

triplel Bsmbsﬁd ctdm;ﬁti;ugg atdedss 2 ub s Slsbutvl 2 BaidOR atm. vmaesmpleédaine of
substituents. The term "al kynyl " used al one or as
an allqypy}; growp cay ke mconjugpisd ot tsfemgqﬁ%wm uBSaHAGH TP

Suit%lég%cﬂ{_iﬂ aé@%&sﬂn&ﬁﬁ %%ggxggx%t Liadbe &, A1y g{%&?@aﬁkgq

car ntri conﬁr|5|n
ethyhpl pﬂwhyllﬁutgﬁylbpWM}drﬁmxyﬁ'ﬁembﬁﬂyhﬂrepMmﬂfeﬂMP1-butynyl

e e EP e A Ga L ok HLEbE caf By PRt BT
subs'tlﬂﬁédJQﬁh oB¥br AFEsiiabld éuHMtﬁéﬁﬁ 0 C2- 6al kynyl groups,
> uc’:l"he term “cycloalkyl,” used alone or as suffix or prefix, refers to a saturated
monovalent ring-containing hydrocarbon radical comprising at least 3 up to about 12
carbon atoms. Examples of cycloalkyls include, but are not limited to, Cs.scycloalkyl
groups, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl,
and saturated cyclic and bicyclic terpenes. A cycloalkyl can be unsubstituted or
substituted by one or two suitable substituents. Preferably, the cycloalkyl is a
monocyclic ring or bicyclic ring.
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.
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et hynyl , propynyl, butynyl, pentynyl, hexynyl,
nmet hyl propynyl, 4-nethyl-1-butynyl,

WO-2p05061484 2- pent ynyl , and 4-butyl - 2- hexynyl . ARCaISEy0y001939

can be unsubstituted or substituted with one or two
sui tabl e substituents. The term "cycl oal kyl ," used
aI one or as suffix or pref X, refers to a saturated

comh Rafingvab il O S SREN S shBakER ma.
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hyd@l‘:arbwraﬁwal H&Jn@g shkbs mbltd:QjMﬁmszRﬁﬁﬁﬁ alpboh nﬁg!ﬁavmg
cycl oal kyl is nmonocyclic ring or bicyclic ring

aromaénc ﬁharéyfen dakk éﬂw 2 dejaealized elgetrens) aad eqmpmsmgaﬁ uﬁrt‘eﬁ]i’@élt
I 0 a nonoval ent ring-containing hydrocarbon
14 cﬁr% 8 &)Iﬂsshaw ng at | east one carbon-carbon doubl e bond
a n d"he mmf‘iasylaxg:”aisedl elogé oBasmmfﬁx) onpretik, tkfers &r Hdivalent
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14 cmpb etonasl; wimsch s*éhe:s telinks'tmoydtriciusesdogdthere or as suffix

e ”to nonoval ent..hydr o arb n radi.ca
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contﬁihﬂig%ttfu@hﬁé‘éf ﬁ@k@ﬁle h@l@lng one SR nibremilelvatel h@t@ﬂ)atoms :
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—,_t—l-

character.

The term "heteroalkyl" 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 S, 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 hydrogens therefrom.
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i ndependently selected fromN, Oand S, as a part of
the ring structure and including at least 3 and up to

wahostoeB4at ons in the ring(s). Heterocycl e mapCisE2004/001939

saturated or unsaturated, containing one or nore
doubl e bonds, and heterocygcle may contain nore than
one ring. Wien a heterocycle contains nore than one

ri MHe teltdlile‘h"efe?&\?cl YusB& afons @ 204 sﬁ‘ﬁ&l&%g%ﬁ)ﬂ'&@fi 41ngs

generally rerer o at least two rings share two atons

mongVedens hadioal slarivedefrem adietdrecyeis/bheene vangomst hiyalrageartbart from.

I ti h ter. he t
IERE st R IrRAT bird G o S o prreersdo o
divaleff Rbfal @erdvetl Bt RhetbRCHEE b3 FeBoVi ?LHVB hgflrorg%@ tAéreR8m,
one or nore carbon atomof an alkyll with one or nore

whichestwies ta bnks twelstuetarestogathey O and S. The term

“h e ic'»used.al one or a suf.fix_or, prefix,

ey SRl s il B e s T ST
heterbaydlpichaviye; Qomae ehamadtdrl val ent het er oat ons,

i ndependently selected fromN, O and S, as a part of

t hehe forg “deterraylpoalkyldspd alopaionas aﬁuﬁﬁéagﬁresﬁmmferapo to
. - o
monfi RHY oE bR kb HEriird s Poon MU RLheh Mo ag g dppone

heterohtansg preferably, ¢ .t(l,v 3 &Bteﬂoa?orﬂ@i;efb@ﬁéh d ek Iﬁ{'reg‘dng 6xen, addesulfur,
term "heterocycljic group,” "heterqcyclic noiety,"
and hayie-ne,psafyration. Exanipley et htsroryeloglkW graypsiaclyde as a
: £ X - ef | : : ' ' froma
pyr Qb pRIQIRGRS biberiiE Iind-Rink, BERIERY L fbitAt,
morpthiobngl mempifliao; thiomorpledlaryh dhiomdrphalsedama] myrenydr Aas adA .
suf fi r prefi refer.s a.nonoval ent radical deriv
heterppysioalicHanBoR capcteamB g B %ﬂ*%s%l?ﬁrﬁw%a%owgr%ﬁ? f
substltienth SPreTer ity AhORMEIY @BRkyIUS 6D Al LABNRYycBS oPbisilfci g,
or prefix, refers to a divalent radical "derived froma

morerekerady.ct mongCyekeng, vghereio tigxing gemprites érogf 3 bné cavhpt h

ryes to. lhnks t struct S _t.oge r. The.ter
atoun B 6t P o4 3 BBt MR o8B R o esgatT
r eTe¢ ferinChateRRINAERCSEY hlohawt s ATERRE pfefRNANTASIEE -
The term "het erocyl coal kyl" used al one or as a suffix

hetergeyqhylens havipgarematie ghagacter.
The term “heterocycloalkylene” used alone or as a suffix or prefix, refers to a

heterocyclylene that does not have aromatic character.

The term "six-membered" used as prefix refers to a group having a ring that
contains six ring atoms.

The term "five-membered" used as prefix refers to a group having a ring that
contains five ring atoms.

A five-membered ring heteroaryl is a heteroaryl with a ring having five ring
atoms wherein 1, 2 or 3 ring atoms are independently 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-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyl.
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nonocyclic or polycyclic ring conprising carbon and
hydr ogen atons and at | east one heteroatom
wonrefs@meatshy, 1 to 3 heteroatons sel ected from RCT/SBY®WN01939
oxygen, and sul fur, and having no unsaturation.
Exanpl es of heterocycl oal kyl groups include
pyrrolidinyl, pyrrolidino,®piperidinyl, piperidino,

e e i )
PSR AR SBEAASHE Y SRR Rrcin
atonfseviesreiavc D oabkidg @omas wfeciﬁdepb@ddmwb&bﬂea lﬁoﬁa@lNQo and S.
substituted with one or two suitable substituents.

Pr ExemRISrY SixtAembEed FiBg DeEHarly pregysidyl, pyraamybmyaqimﬁl
tﬁaéﬂ¥1Q&fﬁﬁ#%%ubhng, nmore preferably, a nonocyclic ring,
erei e ri i

ng conprises from3 to 6 carbon atons
an@hé esrm “subgitBietieteies b prEix reiretd £etricurdmeleoulddr
C3- ghet er ocycl oal k&@ The term "het eroaryl ene"” used
groug) Wheregy ongOr nerg iy fisogeps ase epilaced Mathegng qrangge
i
O el R o o o o QRN 03 Blning e b
heteppatinsseleceddeiram ™) @ )& €t, <Bry1; Ia;xdl en @lxbh@laryi ohemicmlt grbapse

aromatic character. The Si X d as
contipis oo e Bt L DRI PR el Erd. F.
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CN f—DHe -E(7Q) QR ot =OJNR:, vHRGEHB B}, extor(F0), Imdne (D) khip 69,
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1, Thétdrhi ‘wbaﬁmﬂegl’l’ usedl, a8 adubikastiagfist sttucture, molecule or group,
foﬂoé‘ssgidq@a%: oot et el EToNgS s o grqsycrlon%ss?récwe
oSG A0S Il Sl 5 BRI
strudtiireOnaleduls. or Exapplvil thesing omemwbenaded chegnibdteeowpar Fbs
exarr%lg heggfll sub5th taegiIbg%lltro’pl)égrsrqodliigxllﬂienyl.

The term "optionally substituted" refers to both groups, structures, or
molecules that are substituted and those that are not substituted.

~ 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,
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triazinyl and pyridazinyl. The term "substituted" used
as a prefix refers to a structure, nolecule or group,

wohers@enisone or nore hydrogens are repl aced w POT/SAZ00&001939

nore G - hydrocarbon groups, or one or nore chemni cal
groups contai ning one or ngre het er oat ons sel ect ed
fromN O S, F, d, Br, and P. Exenplary chem cal

: t d
thia 1 g?%zg%é’ @gfyzaten%%@mo&m@%%@ T %{28@5 g&%@g £2,3-
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o Rt Bl S RMEERARL Y il
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th L ri
tetra g RR IR0 DA G GOt SR bebag furan,
2,3-§iHy dr8bdRofival, ABEnLRA kR IRORENE, cfu‘oﬁgm iE&rb R xanthene
"substituted” used as a suffix of a first structure
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s refers. to.a seco tructure, .nol ecul e
napENEEAE uGRHER, fEnofiat pifhalfae e b aieBEh R o
perithidilie) griitnirolidie phdnasine SiHeu6thiizehe, PRIRGAife,Al2-9r OUP
with the one or nore named chenica groups. For

benz&.@éwl% bepzothipphape, bansexdzols; b@hzlﬂyamlmbgnzinéd@og,t o
benz{ﬂl(i)atz% ﬁﬁ‘&éﬁlnthn;@ %eg{b?ﬁcﬂ%: c%%olﬁg aslcrﬁﬁ rtgi&lkii]nae and ° efers

ures,

-quinelifidinet ut ed and those that are not subst i tuted.

for exampl e, _nonocyclic

| ude
heifé? % Qﬁ@ﬁc ic hetereqygles descaibpd abfé/e heteroexsle,
1nchﬂ%§bbl%}fl‘ﬁ Ih@?&%%gﬁs W f #a%in Eﬂbﬁ*bk-mé%ﬁ Bk F’rﬂ)lré Affes

i mdazo razo i ne, razol|l ne, oxo
inchgle$ froraihen ﬁn@bmdnodmnbm tcalmth 2ings amtl mpckr thhn tvem atoms
n, thio ridin

comipdy \E54E Bt o SirRish g %ﬂﬁ@dgﬁ g"éF‘%QEY‘ﬁ%* inglyds ABinpeidine,

diaz4Hié;RIB)0 PNGhdpishe aRM 788%ab} 5 heptmd; di hydropyran,
laztet}??tgydrog p?iglﬁ 1, 4- dal h%%g%yrlmal ne, 1, 4-di oxane,

1. Betgrasyaky mcmdgs(,gfmeexample monocyclic heterocyclyls such as:
aziridinyl, oxiranyl, thiiranyl, azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, pyrrolinyl,
imidazolidinyl, pyrazolidinyl, pyrazolinyl, dioxolanyl, sulfolanyl, 2,3-dihydrofuranyl,
2,5-dihydrofuranyl, tetrahydrofuranyl, thiophanyl, piperidinyl, 1,2,3,6-tetrahydro-
pyridinyl, piperazinyl, morpholinyl, thiomorpholinyl, pyranyl, thiopyranyl, 2,3-
dihydropyranyl, tetrahydropyranyl, 1,4-dihydropyridinyl, 1,4-dioxanyl, 1,3-dioxanyl,
dioxanyl, homopiperidinyl, 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,
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.



10

15

20

25

30

honopi peridine, 2,3,4,7-tetrahydro-I|if-azepine

honopi perazi ne, 1, 3-di oxepane, 4, 7-
wdizmseeossh , 3- di oxepi n, and hexamet hyl ene oxi dePCT/SE2004/001939

addi tion, heterocycle includes aromati c heterocycl es,

for exanple, pyridine, pyrazine, pyrimdine,

pyri dazi ne, thiophene, fur@&n, furazan, pyrrol e,

i m ol e.thi azol Qxazol pV{.azoj. i sot hj €.
| S5 Spfny BeBASh i SRR RONR Puhob el Rt ihing
both abdragtiAd Al -ardmdtic); R adimgie] Rdoll, dndolinyl,dg@hdlinyl,
1,2, 4-thiadi azol e, 1, 2, 4-oxadi azole, 1,3,4- triazole,
quingligyl stetrpnadpquinglayldspauinodingl, tesehndrisenpinolinyl, 1,4-

Addi tignal ly. . het 0 ygeyclic
ben QST rierind SR o oo AR PR SR £ X
dihyti®bema@hiafgl, isabénzohirngy], debmady dsleamaig]| isééhromanyl,

i soqui nol i ne, tetrahydroisoquinoline, 1,4-benzodi gxan,
xanthenyhabeRoxadinydtbestirenyl indaliydriseiadolyl, indazolyl, purinyl,

phitnfl XHERREOL bhaBRind EORRRENM o il E FRARiny,

pheniahibaidityl greeimidingt iphedanehrolisyd] picbaheinyl, phiawdiiszinylyr i ne,
e
benz%ﬂgd_a%@gn p@hitREz o PN ERGZI Ny PRSBRLRI A%k Einy R RER@XFZ T ne,

, 2- nzi soxazol e, benzot’hi ophene,” benzoxazol e,
pyrobiewdatyth andajuinolizeheylni dazol e, benztri azol e,

t hi t. hi bazol line,. i di
I FEBHch fhne BRTyREGR oS is tE v &SR ety
inclydek }66]5@1&1& I BEREYS vBSretLSS Hind &siaR BYRwech Bl € bPEVE] Bngs
u

. inc s pol ycyclic heterocycles wherein the ring
inchidgs imewe Benwae hordeommopne bothirings and aogel Buniwe ataksan

one ngd ¢o [ . 3
coni RO SRR Byl AR BP SR DRI YRy,
diazéit Rile[ey1 [asptyd @hd deox@bichelof2. 211 theptyl.

di azabi cycl o[ 2, 2. 1] hept ane and i

7- dhammrey alkgxy’ 21.8614 Hep oA 2 e pRipER tefarnta gdisals of He

o) i ] | T
geneHT B TPRAGHEIh CR ROt B Sy BB Rlpdicl, Bxemplary
alkokirehaiey metipxyt ethbgly, pydpoxpyisomopont, butoxiy dielrudbxy] isvplitoxy,
pyrazol i di nyl razol i nyl, di oxol anyl, sulfolanyl,
CYCIQPTQPWﬁmﬂ% Rt RKYof uranyl , d
t etr),a RYA! @fth@n¥! “santild’ ORRARMne 0P hPE Sk prefix, refers to

1, 2,3,6-tetrahydropyridinyl,
radicals of the general formula -NRR’, wherein R and R’ are independently selected

from hydrogen or a hydrocarbon radical.

"Acyl" used alone, as a prefix or suffix, means —C(=0)-R, wherein R is an
optionally substituted hydrocarbyl, hydrogen, amino or alkoxy. Acyl groups include,
for example, acetyl, propionyl, benzoyl, phenyl acetyl, carboethoxy, and
dimethylcarbamoyl.

Halogen includes fluorine, chlorine, bromine and iodine.

"Halogenated," used as a prefix of a group, means one or more hydrogens on
the group is replaced with one or more halogens.

"RT" or "rt" means room temperature.
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20

pi perazinyl, norpholinyl, thionorpholinyl, pyranyl,
t hi opyranyl, 2, 3- di hydropyranyl, tetrahydropyranyl,

wa 24056 hwgdr opyri di nyl , 1, 4-di oxanyl, 1, 3-di oxaRgi/SE2004/001939

di oxanyl, honopi peri di nyl,
2,3,4,7- tetrahydro [if- azeglnyl, honopi perazi nyl, 1, 3-
dloxepanyl 4, 7-di hydro- | dioxepinyl, and

he in & he .
PR B K 0 S O LB BSHGhY b ot g
and ﬁmampdrﬂ rin@yshi: fhhat)léa.st mg zﬁémlﬁl]iﬂefreb&%ﬁéﬁ :Z“ nyl, 'y
inyl,. thienyl, fur urazan rro
vkl ke honSiie” et s e gpieibed means bovalently
t IyI i soxazol yl, 1,2, 3 triazolyl, tetrazolyl,
hnkéé?%@% ?ﬁpadlazolyl 1,2,3-oxadiazolyl,
1,2,4-triazolyl, 1,2, 4- thiadiazolyl
1, §14 oxadi.azolyl, 1,3, 4- érlazol
one 3specti élf 6]1‘9qnt105 HEPvl o8 a4:ompound of formulal, a
pharﬁié@gitﬁéﬂi/ YécepRBid daft rleé(f ? %Bgﬁ%)%ﬁ%ﬁ%&?ﬁlereof
pol ycyclic heterocyclyls (i1nc bot h ar omat or
and mortuzes thesedfc) , for exanpl e, |ndonI i ndol i nyl,
i soi ndol i nyl, quinolinyl, tetrahydroquinolinyl,
i sodti nol i nyl, tetrahydroisoquinolinyl, 1,4-
R5benzod|o anyl ptcoumari nyl, di hydrocounmari nyl,
‘ R2 3- dlhydrobenzofuranyl,
nyI, chromenyl, chromanyl, isochronmanyl,
athiinyl, thianthrenyl, indolizinyl,
, |ndazonI purinyl, phthal azi nyl,
napﬁ(hyrtnlnyl qU|noxaIinyI, qui nazol i nyl ,
ci nnol i nyl, p @rldlnyl phenant hri di nyl, perimdinyl,
phena , phena2|nyl phenot hi azi nyl ,
phenoxa2|nJ? 1, 2- ben2|soxazolyl, benzot hi ophenyl ,
benzoxazolyﬁ benzt hi azol yl , benzi m dazol yl,
benztriazol yl, thioxanthinyl, carbazolyl, carbolinyl,
acri di n¥l , pyrolizidinyl, and quinolizidinyl. In
dition to the polycyclic heterocyclyls described
wher
above, heterocyclyl includes polycyclic heterocyclyls
Whet & gldched frogH atl Ofxaligi:ween two or nore rings
i ncludes,more than one bond commpn to both rings and

roRe aRhBhafeipdeneadentycweiesiediftomobiandiGrgalkykx anpl es of
SURM 187 Rdg5 h%&@gﬁ%ﬁb&ﬁw Rt St L SOl hil¥ken, -NO;,

di aZabf cyc
Cu. Gﬂkﬂx@bjomytl(h[éﬁlkﬁxﬂ,] (E\ﬂp?glbalkd’:l}e O ghigteroaydipixysy, used

al one suffix o refe s to.ra | s of
Cs. 6}}e|t|e€ocyc?yl— 1-4 ﬁoxy, 5-10ary{-o£y, 966 joaryl- 81 oxy, Ci. saﬂq& %(—0)2 O-,
Cé.10aryl-S(=0),-0-, Cy_galkyl-NH-S(=0),-0-, and (C;.¢alkyl);N-S(=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.10aryl, Ci.salkoxy, Cs.scycloalkoxy, Csgheterocyclyl-oxy, Cs.cheterocyclyl-
Ci.4alkoxy, Cs.jparyl-oxy, Ce.j0aryl-Ci.qalkoxy, Ci.salkyl-S(=0),-O-, Cq.jparyl-
S(=0),-0-, Cy.salkyl-NH-S(=0),-O-, and (C;.salkyl)sN-S(=0),-O- are optionally
substituted with one or more groups selected from halogen, C;alkoxy, -OH, -NO,,
Cisalkyl, -NH,, and -CO,-C; salkyl;



general fornmula - OR wherein Ris selected froma

hydrocarbon radical. Exenplary al koxy includes
woRb(FmME1484 et hoxXy, propoxy, i sopropoxy, butoxy, PCT/SE2004/001939

t - but oxy, i sobutoxy, cyclopropylnethoxy, al |yl oxy, and

propar gyl oxy. The term "anjnhe" or "am no" used al one

or as a suffix or prefix, Hifers to radicals of the

| i
s s o nere Ry R0 BB iR o merson
groupasblexad:d ﬁomdmdgen,s@psaam ne:(—@);oangasﬂhrGCpl@a@ufdé 186ryl-C.
lk)rg{efﬁgt g)z]@ﬁ Sreln Ris an optionally
48 Q@lﬂﬁr@b @é’a byl , hydrogen, amino or al koxy.

Acy ; gr&wy tgﬁﬁi elg%ggg! cetyl propi onyl ,
benfgy ace { 8ar oeﬁﬁm%g
5 di hed)ltwémlmdlmnm‘ythe cblaipogﬁds oﬂ“lhd: pidesnt ﬁINfbﬁflbllﬂ ére represented

chl brom ne and i odi ne. "Hal ogenated," used as a
by ﬂﬁ?@&?L gF 0 gr oup, means one or nore hydrogens on the

ngM&defecfe%Ri&ﬁeﬁéﬁdtd“ Qﬁ?lor more hal ogens. "RT" or
re” ans room tenperatuf€. A first ring group bei ng

fﬁsede\Aﬁltennﬁmad@lﬂd@ma&ygroup means the first ring

A D oG R el Figlrehdgydetzclod grom 1 iy g Hghelogegy NG
10 C. Gmﬁ?mﬂye G RARbAY, €1 5oy AN ONBRRAbYyrhik g,d p%dmyloxy,
In one aspect the i hventlon provi

morphehprients tetraliydrenyranyl- Claalbwar prodinyl- eahalkcatyc wndtﬂheyl-

e A L O

NH-S(@KQ@OBﬂaIfd’ @salkyl) G (€D),-0-Q bka‘riy Wacﬁivén%oﬂﬁﬁselected
ndependently selected from-_ H and yl; R4, R5,
fromp, Rg RO of eformacieentaroup ssiackad fsem tOokRH2-Q4 and @-CHo-

15 CH,It! R86Rin s¥8,) calkyl, phenyl, Cysalkoxy, Cs.scycloalkoxy,
tetrahydropyranyloxy, pyridinyloxy, morpholinyloxy, tetrahydropyranyl-C;_qalkoxy,
pyridinyl-Cy.4alkoxy, morpholinyl-C;_salkoxy, phenoxy, benzyloxy, Ci.salkyl-S(=0),-
O-, phenyl-S(=0),-0O-, Cy3alkyl-NH-S(=0),-0O-, and (Cy.3alkyl);N-S(=0),-O- are
optionally substituted with one or more groups selected from halogen, methoxy, -OH,

20 -NO,, and C;.salkyl;

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

RAVES:

25 D is selected from phenylene, pyridylene, ,

‘In another embodiment, the compounds of the present invention are

benzyl, and benzenesulfonyl; and

represented by formula I, wherein

R! is selected from —H and methyl;
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G - alkyl, C-ioaryl, G -6al koxy, C3-6cycloal koxy, C
- heterocyclyl -oxy, C3.6heterocyclyl-C i _4al koxy, C

woizoarogi4soxy, C -ioaryl -G "al koxy, G -6al kyl - SPEDBE2004/001939

2-0O, C6.ioaryl-S(=0) 2-0-, CLl.6alkyl-NHS(=0 2-0,
and (d. 6al kyl)2N-S(=0 2-Q; or any two adj acent
groups sel ected from R4, , R6 and R7 forma portion

of R, Rﬁ aﬁ:‘se Oﬁﬁ LN 3 Oéﬂsed wi th the benzene

rlngo |n sal 2 alkyl, C-ioaryl,
R dmbé& arélmdepgndlemay Sedooged Fom B Gyloloyh D0y, C

C.. Ga@qet o Of%c@6Xﬁ(gf 9@;{%0&( yoxg%%ﬁ%ﬁ?éegmnyjo@, pyndmyloxy,

iy B T

Ci-saliaxty, phenowy, bmzﬂogy,dl;msﬂcbe@@)@d)tph&ﬁyh&(ﬂg)am— C 3a1ky1-

NE-S R et e (G GG i3 ot Yoy i st g siected

fromUORE 'ah&Ré%r‘M Lby@@ﬁogzwﬁg)i’&ﬁ sgfd%ﬁégyli%ﬁ %?ﬁ@y{, g&l‘%}ilenyl-

hal ogen, C - 6al
S(=Q05-Q-Gae gptiapally substitutsd withode %momhpﬂd@)e&&om&aﬂagal
i val ent group conprising a benzene ring. In one
andmﬁ%@’é}"rrent the conpounds of the present invention are

reRngs%wc%@faynf_grdﬁuIc%mkox\@er ein RL is selected from
- H.and Ctal ky and R3 are independently

i Ednsalgqted ﬁeam ﬁJea'l thisngln midazalyle pymdelyb naé thlaz;olyl wherein

said ﬁﬁgle Gfx@l%!(lj 1&:9?%(20 QH py@é'&y %* oa%%bl)yl NZ dptlonalgr su%gtltuted with

one dreitmmlgygupmyreafeﬂ Iﬂm&yhal@gfnjl, Eill wkﬂxsc(_gn;r(ml@ lé;amyﬂa,p}ﬁ?yl
tetr ro n I -4al Koxy, pyridiny I - 4al Koxy,
benzyl, ’b‘ﬁg gs}i‘%‘ %FF‘1<oxy, phenoxy, benzyl oxy,
G G . 3al kyl -
Dqggéﬁ&te@ﬁﬁ@é\aﬁd I{}h&gyk ﬁ’%%@%q 2- O or any

tvvo adj acent groupsssel ected from R4, R5, B and R7
0 -- di val ent groyp-sel ect ed from- =0 and -

-0, whe id -gal kyl, pk
xy zéycl ab&é'{zr ydr op

di nyl oxy, norpho yl oxy, tetr aaddr opyfanyl -C |

416111| akglrl}ﬁer 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-dimethylsulfamyloxy; 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 —O-CH,-0-;

R’ is selected from —H and methoxy;



pyridinyl -C i_4al koxy, norpholinyl-C i _4al koxy,
phenoxy, benzyl oxy, G -6al kyl-S(=0 2- 0-, phenyl-S(=0
wa-2m5/06Qs4 3al kyl - NH S(=0) 2- O, and (d. PCT/SE2004/001939

3al kyl ) 2N-S(=0) 2-O are optionally substituted wth

one or nore groups sel ected from hal ogen, nethoxy,

-OH, -N®2, and G .3alkyl;lE is selected fromfuryl,

t hi enyl Ebdazol yI pyrazol yl, and thiazolyl, wher ei n

sai d F];ﬁnryl thienyl, im dazol yI pyrazol yl , and

t hi azo eoptlonally substltuted with one or nore

groups s Iem-eﬁtmfrom hal ogen, C .4alkyl, -C(=0-0OC i
. 3al kyI nyI benzyl, and benzenesulfonyl and Dis

S o e SRR R S o B T

and Seﬁ{dSG@m&&téWfrf)ﬁr@W @ hnd SREHEL profikoitBat aleasitond of Aom
- H and net hyl; R3 are selected from et hyl

and Ggig 61 8PSt qag of ﬁs Baﬁui @as Serd preiehiba dends lgﬁt@@erne&taé@ll%

NO2, Ci _6al kyl, phenyl,
and%ﬁg%%B@nd@achc%gg dC)xy tetrahydropyranyl oxy,

py e iaity lRé X&/selmcbﬁﬁ@hl—m LOY yethyl, -CO,Me and phenyl R 1s

r.ahydropyranyl - G koxy, pyridinyl-Ci
seleg ﬁﬁ Bl .Iﬂﬁng methylqR) R%s@%ct%% Xy nb%hbzlynvbwl a@ pheriy;

R T i PR R 53 U any

t wb mdekcedtfrogn papsplzalient,gdrd-bamyihe, R5 and R6 form -
0-CH -O, wherein said phenoxy, benzyloxy, and phenyl -
S(=0) 2-0- are optiYnally substituted withg

/PURY sel ected fro Ta( ogen and rret hox \( is .
R
f thi enyl ; yl ) pyf azol yI nad_ £'hi azol §1

wherein said furyl thienyl, im daz%‘ilcifl pyrazol yl ,
ang; i ﬁez\%d)é!rst dethQﬂ% uﬁ&f?éﬁﬂhléﬁgﬁ%grﬁ’ih&éﬁt@ﬂ Cofthin

nore groups se ect ed rom hal ogen
one oOMvredghit Gnt&a) thy compwemg lof the invention may exist in, and be

isolated 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
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
invention includes any geometrical isomer of a compound of Formula I Itwill
further be understood that the present invention encompasses tautomers of the
compounds of the formula 1.

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
understood that the present invention encompasses all such solvated forms of the

compounds of the formula 1.
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benzyl, and benzenesul fonyl; and Dis selected fron ?
ra- phenylene, _ r -benzylene, , and In a further

wenhsdcnsmt , t he conpounds of the present i nveRCT/SR20@1/601939

represented by fornmula I, wherein RL is selected from
- Hand nethyl; R2 and R3 are ethyl; R4 is selected
from- H NO2 and nethoxy; B is selected from- H,

-B h
TR i
formuth L G%% x)z}%hg@iéﬁ%olg )é)fcep'ta%%):fa@lﬁﬁé!f edipounds of the present

neopen ut yl oxy,
inveh@bif ﬁfaydj’embkaﬁméﬂ mmgas@dda@pro@ed@ﬂemﬂpthmm)ﬂg@ BExpr

exargg K gxy@ﬁgpﬁg%cxgrﬁwﬁﬁg{ql o0 Ogﬂg}gxg)@rw? A allcg/r amme with a
sultegﬁé Q@E’?l%g h{( % QLY orRRBESHAEE Ub lapfavd QiSMysmloglcally acceptable

"'oxy; or any two adj acent group
aniche Tembp dlsbrbemosible Romakel a Rorrésponing GligH me @qucﬂyas. sgdium,

potaggu, pE RIS g APAIRTRe SRt Brot CHoh s Ashirlm) it Geafinge
con{ﬂbﬁﬂa S:fﬁ‘le et infdiioPhhing @l saahis aﬁirdwipr&onl\lsuo@ aarad s

a pr viso that at |east one of A, B and
cartiylivstidone ppenobwits enscaaivialensobanalkiemstal Ph%‘f

metgl%y\/d@omde or gﬁgomde (such as the ethoxide or methoxide), or a suitably basic

organic amine (such as choline or meglumine) in an aqueous medium, followed by
conventional purification techniques.

In one embodiment, the compound of formula I above may be converted to a
pharmaceutically acceptable salt or solvate thereof, particularly, an acid addition salt
such as a hydrochloride, hydrobromide, phosphate, acetate, fumarate, maleate,
tartrate, citrate, methanesulphonate or p-toluenesulphonate.

The novel compounds of the present invention are useful in therapy, especially
for the treatment of various pain conditions such as chronic pain, neuropathic pain,
acute pain, cancer pain, pain caused by rheumatoid arthritis, migraine, visceral pain
etc. This list should however not be interpreted as exhaustive.

Compounds of the invention are useful as immunomodulators, especially 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
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and between B and Gis a double bond; wherein R8 is
selected from- H -d, nethyl, -CC*Me and phenyl; R9
wooes@ested from- H and nethyl; R10 is sel ecped/skEzomm1939
- H nethyl, n-butyl and phenyl; Rn is selected from -
H, methyl, benzyl and benzenesul fonyl. D is selected
fronp ara-phenyl ene,/?ar -Benzylene, - OCH2- 4 - < -
comm édidé_rd< V-O(a‘,Hi- Sntl and It will .b_e nder st ood tgt
en° CONpOUNTE 2hF MF A NTPEs BF R HATHAN OB o YREOMH TRE o
illnesses, 00 fh,Nahg 6QRERY Faridul Ga&RIRALRHN Riorlifls, d §\@hitiafon,
exi st in, and be isolated as, enantioneric or

ma
functi?rg?é gastenintestingl disengsrs syeh agsirrtablecBenvel SyindtameandFimctional

Dy SR AN Lo S B A P BT,
strokepegpdioprbtedtiohdoliowiag imioddreiaDiitire@bd, ¥pRal inyBy hod BFgof
he conmpound of the invention may be prepared,

d or
addi%%@n&C&diwthé iicpament pf Yaehabgriegihies opiepskangatisr detgabuse

' ' I ' tarting
o 08T o ARSI HADIORLA S8 AT
pr Comgpuuets afelscinyagibntdeuediltasran ahhlgesit hgatt 61 Re during

apprecjated that .certain copnpounds of the present .
generi] GRaReitsNa R mapiteredpnagiisn Gare diombiethons of agsnts with

diffefrRPRIpRrties %%hg?féni ROAR nfdvedl Hﬁﬁ%@? of dREAP ef)e?@&‘a{o maintain

i nvention i udes any geonetrical | Soner
the agagsthstin dtatef (eFp ammbsia,|analigbsiay thiisclamreldxetiom end sedeti@t) 0 od

that the present inveniion enconpasses.tautomners of
ety in oA B AlsH A SR oD Oy PR HCs aHE RS
neurdGRuEH ORstkbRahd 6fldidl N conpounds of the present

invention may exi st in solvated, for exanple hydrated,

asAlge|withis therssepe of the ifvusntien isithe wid of anyrof ercopgounds

1de od t the present i.nyenti.on enco S al |
accolBEfoShE BtuhiF} ol B R RIE o8 iR B T o
treattneMidffang of bl ®aoiendliséieed 4bowdl i on are al so salts of
the conpounds of the formula |I. Generally,
phar

fisthe aepech Pl thedrveagion i amethod forthe tieatprnhdta sbjedhe
suffePth§ $M any of the conditions discussed above, whereby an effective amount of
a compound according to the formula I above, is administered to a patient in need of
such treatment.

Thus, the invention provides a compound of formula I, or pharmaceutically
acceptable salt or solvate thereof, as 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
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
administer an effective amount of a compound of the present invention, to mitigate

either a pre-existing disease state, acute or chronic, or a recurring condition. This
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i nvention may be obtai ned using standard procedures
well known in the art, for exanple by reacting a

weubdsiosi4smt | y basi ¢ conmpound, for exanpl e an aP&YISE2004/001939

amne with a suitable acid, for exanple, HCO or acetic
acid, to afford a physiologically acceptabl e anion. It
may al so be possible to nma a correspondi ng al kal i

, y R S an

et S AR ORI Bl L W o

conditi@atand gonatimedpberagly fof chioaicqdissaers. | n\éent: on havidng a
sujtably acidi¢ proton, such as a carboxylic acid or a
D h@h% Fomppewnds ok thegprpseat eNentinm ate usgfkinitherapy esppcially for

: ) : i Lk axide. ch:as
o B A R T Gtefie
chropicgaii, aewnwpathic s hcas painpbadkepain, cargr painnand visceddl pain.
di . foll d ntj ona urification
ST RE TP oA R AR T 1o B Ghe F ORI
of the iRRAKEN FRY Héeadﬁﬁﬁlgt%feltdeig tﬁeofoﬁnQ‘f%rcgﬁQQHfohgla#ﬂaa%‘rP@ceug%al

acceptabl e salt or solvate thereof, partic
compgsitthralidiartyl ontesiatinding oallys irdraydewetiy,subdeaneously, topically,

.. _hydr.obrom d osphate, acetate, funarat.e, | eat e,

e P on e RS Fiae B0 Bhienct ! idinaly

intrafiepallyp inteReeutpRaRRURLy FTRE b dyettinarRAUBsnef the
present invention are useful in therapy, especially

f ofn eneeerpbodimpntnf thy inyentiosy thegants of edatinistoation suayhbeserally,
. [ C ' pat hi ¢ pain, acute pain, cancer
mﬁaggoﬁ%pogﬁﬁﬁ%gﬁ%géhgy rheumatoid arthritis, mgraine,

vi $hedadagpaiild depend ohfths rduitsdf Rindulstratia)eNesevtty d¥ehe
interprgt ed .as exhausti ve. Conpounds of the jnvention

diseas.er2g9Bfl Be1gfY of HrRabRBICI stk dacters permally gonsislered by the
RTINS, NS By e B ARLAL o f8loSll ot o
mostif apprapoiateafpe p pditeakes pstienv.ar i ous al | ergies, for use as

ant.i -turmurg&ﬁ1 ents gnq anti .viral ~agents. Conpounds of
t he®T FITRHIEEPRCYLes PPASIHPLEuE tht cararoupde peihis
inveStRAE NRFHAPhAhaREutRVEY HAGHIBR AfriaPLa] ok Giffef RSIRY shd [Ryuid.
.c{)resent or inplicated in that paradigm This may
Solid fpyml preparsteong decledd payvdsps, tablldty, dispowiible gransles) apsules,
the compounds of the invention in
cachets, an erIBposﬂorles.

A solid carrier can be one or more substances, which may also act as diluents,
flavoring agents, solubilizers, lubricants, 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
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
dispersed therein by, for example, stirring. The molten homogeneous mixture in then

poured into convenient sized moulds and allowed to cool and solidify.
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di agnostic techni ques and i magi ng applications such as

positron em ssion tonography (PET). Conpounds of the
wonvesrki4sm are useful for the treatnment of di aPCiISE2004/001939

depression, anxiety and stress-rel ated di sorders such

as post-traumatic stress djsorders, panic disorder,

general i zed anxiety di sor d&, SOCIa| phobi a, and

ob gﬁ%@ly & rgn%%lrefs 'g\tég%%kus ggr%naté‘ r&%%?iuwgﬂﬁtg nt"?iﬁc facto se,

premature e irous’ne
sugag, q&@f\n deMﬁ@l ﬁ@ﬂ:ﬁnﬁaga\é&ﬁﬂlomathgasdlru%sbmodaﬁn B@dboxymethyl
di sorders, consti pation, functional

‘-’é%%?t 2 Eﬂ%n@&mgn\aqlx @ tes, anddhe Bee. | rrit abl e Bowel
'T‘ﬂg: neid c%gﬂ) g*ﬁ'aﬁﬁé ﬁ?@ nt d%ﬁ &P ﬁ{cﬁlde% Mﬁ&@io of the active

di sease and "ot h Isorders, traumatic B
compdil%dﬂt Wlth&hﬁ@éﬁlatlﬁiﬁﬁﬁt@m ad @%mgﬂplf)oidhmgm capsniedn axrhﬂcblﬁﬂhe

infarction, _spinal injury an ru i on,
activiefOMIPeRY it OF PO REAe AR R SHTOH Odle@ﬁfly Aearrgivdrigh is
thus%‘gssg&ﬁﬁén GRS, %Qﬁﬂgrlgr&cfl& al‘(i,' inahdgr s of the

synpat heti c nervous system exanpl e hypertension.

Co Iprlletsde\mﬂem feechets; end r:nmubs eambeﬁsﬂd aasohdh dagagk gesisc

) e use during general anaesthesia and nonitored
mﬂ“%%ﬁ@ ﬁ@§¢§“ﬁ O Conbi nati ons of agents with

di Ucﬁﬁ&%mpc!o%&ﬁfs{tio% nﬁﬂ@da‘%ﬁ:ﬁﬁﬁnﬁ'%ﬁ%eﬁﬁoﬁ Rh&¥tubsions, For
bal ance of effects needed to maintain the anaesthetic
exargplet @er(le wter anmaar avrome@m% solntiens of thesciivatcoomounds

may JEIRU SbpartiSiisfe for PR PR eRof GRS o

compPbsiikRIcanand beFbintsted M sclutidd i dquedis ppiEe/lafe dihel
Invention is the use of any of the conmpounds according

Sdﬂﬁ@“the fornula | above, for the nmanufacture of a
r ; f
o AR oul e P 5P il
active doRipoaentfin fivatdi@antl hédihgeaitabdé calomuts) ﬂﬂ:ﬂtormgfafgenﬂsmwihmns

of the conditigns di scussed aboye ere
and PReeBiIBAZ B BE AESITSH. M‘swné@aa ¥%Cﬁ%¥h usg C#ee made by

d1sp£1?fr§+hﬁﬁhelg RIRM&ed é u g B?ﬁéﬂ% EeRafeP 1o Bt Wﬁﬁta \hﬂ:Oﬁ? ed

at mant . , I nventi1 on provid
mataraipoueg mafurdleynthetc pymsrephs nmding etildesd, yodmm

carboxymethyl cellulose, and other suspending agents known to the pharmaceutical

formulation art.

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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acceptable salt or solvate thereof, as hereinbefore
defined for use in therapy. In a further aspect, the

wonres@at4si nvent i on provi des the use of a conpora@/saL004/001939

formula I, or a pharmaceutically acceptable salt or
sol vate thereof, as herei ni),jafore defined in the
manuf acture of a nmedi canent’ for use in therapy. In the

o _ 0 . .

Rt 0 o BF BIY inHEGh 1 EROBr kMO of formule 1
for tepmanfifacturof cakdicmsetidot the ticoagy @ffpain. The term

"t her.apeutic" and "t herapeutically" should be_contrued

acgé@&f)%@ﬁy profded;ig g use REPRLSPIRGUNE A5CeRIEE FoaRylador

' ' f e ;

e RREE e AP s 4 SRy RSABRES i glucin
but yut deeted tonweutt pain, clironiniphingatreopdthicqrirg apute peini Bidkpgin,

di sease st.ate, acute or chronic, or a recurring

cam@’b%?tarnéln‘{l_scﬂf’;l@a@fi nition al so enconpasses _
Pr apRHhRL A dpect STRRARV ERidnQE a RXBNRIor Bl &y Jf?agéﬁbf eet¥éhffering

condi tions and conti nued therapy for chroni
fromhinyoafdbe sonditiensahisepened dboes, whirebyrpséfsttivaaeatitofiaar e

useful in.ther e i all. or .the.thera of
compyFidsebtie OB e S et Rl Bae e pafnk  Bepdos,
suchafigkafy pai n, chronic pain, neuropathic pain, acute

pai n, back pain, cancer pain, and visceral pain. In

us &ddigronatx; therp is proxided embpirersguidcad APmRPSiHeR poraRrisng a

n e n : . L
com R0 B TOTRPY R Bl e UETL D, A BEot in ssocaion
withphstiaaecuiticalist accop@blsichirieR by any route incl udi ng

oral ly, intramuscul arly, subcutaneously,. topicallly,

i nPreicalaaly, therq praiiesd 2 Biveapseptical ROmpoRoR CORPHIng 2
e R, o P PRy Meal BB Raloihercof, n sspqsiation
withj aoplratmacduticaliyeacerpiablic wemier 6dr thdrepy, m@n tpadicplarlydor thatapy
of administration may be orally, intravenously or
At ramuscul arly. The dosage will depend on the route
of FRARLMREE Algrofded Bﬁha‘%ﬁfé@e’dﬁkéﬂ &ﬁnﬂo@ﬁioﬁ'o@ﬁ%@ing%ge
and wei ght of 'the patient and other factors normally
compoursi efdrazoulbayl, ohe pharaaelitisglly Agespiablersaltuwheseof, in association

i A R L PR RS o

above.

of p

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 IT,
5

R
Rs NH
D
)\ _R?
)
RS

II



For preparing pharmaceutical conpositions fromthe

conpounds of this invention, inert, pharnaceutically
wacosphaishe carriers can be either solid and | PQUiSE2004/001939

Solid form preparations include powders, tablets,

di spersi bl e granul es, capsul es, cachets, and

suppositories. A solid cart¥er can be one or nore

subst ances sQ act as uen Qrin
20 SnPERSEE pe iR s t3tatnh B Do e & o BRlR T g K P
ofﬁhhﬁﬂﬁﬂﬁnnﬁé kﬁ&&ﬁ(ﬂﬂﬁﬂmﬁégfatlng agents; it can also
be an encapsulatlng material. In powders, the carrier
is afinely divided solid, which is in a mxture with
o theyfinely divided conpound of the invention, or the
t1ve conponent. In tablets, the active conponent is
i xed with the carrier having the necessary binding
roperties inguitahl e proportions and conpacted in
he shape and si For preparing suppository
O~ coqositions, a | wax such as a m xture of
fatty acid glép oa butter is first nelted
and the active ingredient is dispersed therein by, for
exanpl e, stirring. The nolten honbgeneous m xture in
Iiben poured into corpenient sized nmoul ds and al |l owed
to cool and solidify-Suitable’carriers are magnesi um
5  whefah bonat e, mmgnesi um stearate, talc, |actose, sugar,
pect i gextrin, starch, tragacanth, methyl cellul ose,

dl?llifn]&arﬂomgi%taﬁ@/ﬁs deflnedbee. a Iow— rreltl ng wax,
C P 0 andibb o Pithe B8 i ipa PRSI PTG ATPRR rhirtak s, |

comPotmbaRid tmita V) encapsul ating naterial as a carrier
providing a capsule in which the active conponent
- (wifh or without other carriers) is surrounded by a
R5carr|er whi ch,is thus in association with it.
Bhets are i ncl uded. Tabl ets, powders,

s JorneosUi tafie for oral admnistration. Liquid form
R congosi tifons i ncl ude sol uti ons, suspensi ons, and
enulgi onp. For exanple, sterile water or water
propyl en glngpl solutions of the active conmpounds

10 A%
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
dIor " "
0~ N~

S R’

Vi
15 = yi
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may be liquid preparations suitable for parentera
adm ni stration. Liquid conpositions can al so be
woanisweatsed i n sol uti on in aqueous pol yet hyl eneCcgiSyzmit/001939

sol uti on. Aqueous solutions for oral adm nistration

can be prepared by dissolving the active conponent in

wat er and addi ng suitable tdl or ant s, flavoring agents,
WheIsétl-&bilizers, and thi ckening agents as desired. Agueous

suspensions for oral use can be nmade by dispersing the

fi Deisyelditetl @oeh ACH{VEL)S UHORRtant LOMO;aMmdt 0get her wi th

a visgous qatfrgal such,as natural synthetic guns,

r e Ks; Ry hi > RoeRf ancdhBbaresis definadahonexy et hy |

ce , . i . the .
o HaGecBRdi e BRER0 AR RREN G s 8t R i
a compoatthoMfoshtilatlj on, the pharnaceutical conposition wll
erably include fromO0.05%to 99%w (per cent by
nore preferably fromO0.10 to 50%v, of the

e i nvention, all percentages by wei ght
total conposition. A therapeutically
nmount for the practice of the present

My bE deternmined, by the use of known
critlerialincluding the age, weight and response of the
i ndR¥i dugl patient, and interpreted within the context
of the disease which is being treated or which is

bei ng Rd, by one of ordinary skills in the art.
Wthinm'the'scope of the invention is the use of any
conpound oR* ormula | as defined above for the

manuf acture of a medi canent. Also within the scope of
the invédntion is the use of any conmpound of fornula I
for the manufacture of a i ca fo her apy of
paPﬂmPﬂﬁ&giﬁe%%I%ﬁoﬁWP@gg%@ % hb%@-@% conpound
according to Fornula | for the manufacture of a

medi canment for the therapy of various pain conditions
i ncrdding, but not limted to: acute pain, chronic

5 pain, neuropathic pain, acute pain, back pain, cancer
R j psiceral pain.
R®
R D
AR
o) l?l/
R
Vil
wherein

Y is selected from —H and —C(=0)-O-t-butyl; and
D, E, R, R% R, RY R®, RS and R are as defined above.
In a further embodiment, the present invention provides a process for

preparing a compound of formula IX,



A further aspect of the invention is a nethod for
t herapy of a subject suffering fromany of the
woandiobiesms di scussed above, whereby an ef f ect PCE/SE2004/001939
anmount of a conpound according to the fornmula | above,
Is admnistered to a patient in need of such therapy.
Additionally, there is pr o ded a phar maceut i cal
4tion conprising a conmpound of Formula I, or a

cularly, there is provided a

iLbconposition conprising a conmpound of
pharmaceutically acceptable salt

, association wth a pharmaceutically

accefRabl & carrier for therapy, nore particularly for

t herapy of) paip2 Further, there is provided a

phar mac Pegl tonposition conprising a conpound of

Formula 1, of.a pharmaceutically acceptabl e salt

thereof, in BSsociation with a pharmaceutically

acceptable carrier use in any of the conditions

di $ussed above. In a further aspect, the present

in : S r ipg the S

R B S G

i nvention provides a process for preparing a conpound _

of formula I'l, Ilconprising of the step of reacting a

congdund of fornmula Il with a compound of fornmula IV

5in the presenge OHNR2R3: g ci DIII 1V wherein

N\Y

R D
O)\I?I/RZ

R3

5 X
Wherein
wherein
Y is selected from —H and —~C(=0)-O-t-butyl;
R™ is selected from C;.alkyl, Cs¢cycloalkyl, Ce.10aryl-Cialkyl,

10 Cssheterocyclyl-Cialkyl, Ce.iparyl, and Cs gheteroaryl, wherein said Cs.joaryl,
Cs.sheterocyclyl and Cs.gheteroaryl are optionally substituted with one or more groups
selected from halogen, Ci.aalkoxy, -OH, -NO,, C;salkyl, -NH; and —CO,-C.3alkyl;
and

D, R}, R% R%, RY, R®, and R’ are as defined above.
15 In a further embodiment, the present invention provides a process for

preparing a compound of formula X1,



D, R2, R3, R5 and R6 are as defined above. |n another
enbodi nent, the invention provides a process for
wonrepaeciasg a conpound of formula V RV conpri BCISEZ04/001939
the step of reacting a conmpound of formula VI with a
conpound of forrmula VIl in_the presence of an acid
catal yst such as trifiuorodketic acid or formc acid:
F{M DRL Ol 3 NHR3R6 R7 Yi Vllwherein X is selected
(Rl 1 =CHOMe and - CHO, and D, Rl, R2, R3,

R4 3 6 arfd R7 are as defined above. I n another

e he present invention provides a process
f g'a conpound of formula I, NN, R7T DCNRR
14
RO
D
)\ R2
0~ "N~
3
XI
comprising:

reacting a compound of formula XIT with NsCl, NsBr, or (CF5CQO),0 to
5  protect the =NH group of formula XT;
reacting the protected compound with R**-Y" followed by deprotecting the

=NH group:
13
R, "
NH
HO
D
AR
o7
R
X1

10 wherein
nis 0, 1,2 or 3;
each R™ is independently selected from RY, R>, R® and R7 as defined above;
Y! is halogen;
R™ is selected from Cy.galkyl-S(=0),-, Cs.10aryl-S(=0),-, C1.salkyl-NH-
15  S(=0);-, and (C;.¢alkyl);N-S(=0),-; and
D, R!, R? R3, and R* are as defined above.

More particularly, the compounds of the present invention and intermediates

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



conprising: reacting a conpound of fornula VIII wth
E-CHO R wherein Y is selected from- H and -

wQRedj06@Ast - butyl ; and D, E, Rl, R2, R3, R4, RS5PCRGEz00d/001939
R7 are as defined above. In a further enbodi nent, the
present invention provides a process for preparing a
corrpound of formula I X | X Zbnpri SI ng reactl ng a

of for wi.th R12- (1Q—I" eln
exe“wigfe iTh PyRFracs @‘g&’ Py Hhipss ‘%YYEFG % |are
deﬁﬂ%]i?asla§0§ee| ected fromd - al kyl, C3 60yc| oal kyI
-ioaryl - ~Nal kyl, C3-6heter ocycl yl-Ci .4al kyI , C
i oaryl, and C3. 6het er oaryl, wherein said C -ioaryl,

Sch Cs-ghet erocyclyl and C3. ghet eroaryl are optionally
tituted with one or nore groups selected from
hakogen, G -3al koxy, -OH -N32, G -3alkyl, -NH2 and -

d 2-G .3alkyl; and D, R, R2, R3, R4, R5, andrR7 are
Z ined aiag)mz In 3 _ewbodient, ke _hresentr’

prepart™g a (¢o ound

0 formJIa X, r _condpsny: reacti pgs NH,
compound of forrrula XRI with NsG, NsBr, or (CFsCO O
5 to protect the =NH groyppfiabomiba Xl ; reackbmgihde 214
protected conmpound with R14-Y foll owed by deprotecting
t he
Scheme 2
EtO__ _OEt
on on Y
@ i. SOC|2 6 CsoCO3 O
v, X
,>_ OH il. EtzNH NEt, BrCHo,CH(OE), | )
o Et,
Intermedlate 2.1.1-3 (0]
Intermediate 2.2.1-3
10
Scheme 3
OMe
Ox O\
. S
l. SOC|2 MeONa
ii. EtaNH MeOCHP*(Ph)sCl
0% ~OH 07 “NEt,
Intermediate 3.1.1 O™ NEt

Intermediate 3.2.1



=NH group: XlII wherein nis 0, 1, 2 or 3; each R13 is
i ndependently selected fromR4, R5, R6 and R7 as
wdebiswetisabove; Y1 is hal ogen; Rl4 is sel ect edPET/SER08i/001939
. 6al kyl -S(=0) 2-, C6-ioaryl-S(=0) 2-, G .6alkyl-NHS(
O 2-, and (G .6alkyl)2NS(=02-; and D, Rl R2, RS,
and R4 are as defined above’ WMre particularly, the
Sched ounds of the present invention and internedi ates
—usgg for the preparation thereof can be prepared
according to @heSynthetic routes as, 1-11 exenplified
in Schenes 1-20] wherein, unless ofherw se defined, R

RN _B.ant E are #e&fj ned above. % '
I medl at es
MeOT SFOEt 'ﬁ*l OH |

1- 4 | nt er reth-ates -
SCOCl 2 Cs2CO3 a1 Skt 2

Br CH2CH( OH CH(Q
Intbrib@didregt ate 2. 2.

; ()12 OO- - NB2 Internediateg2.1.1-3 O
-3

R5
O
i. T£,0, DMAP MeO
RS=H, BrorF
ii. NaBH,

07 “NE,

Intermediate 4.1.1-3

Intermediate 4.2.1-3

Scheme 5:

R4 TFA R4

5 1 or 5 1
R R o HcoH K R
N, TR : NH

R 2 NEt, R®

R’ R’ D

intermediate 2.2.1-3, )\

Intermediate 1.2.2-4 ~ o-1.10r3.21 07 NE,

Intermediate 5.1.1-16

wherein R* = H, OMe, or R*+R5= methylenedioxy;

R’ =H, OMe, or R>+RS = methylenedioxy, or R*+R5 = methylenedioxy;
R%=H, OMe, or R3+R%= methylenedioxy;

R’=H or OMe;

R = phenylene-OCH,CH(OE?),, phenylene-CH=CHOMe or phenylene-CHO,
D = methyleneoxyphenyl, benzylene or phenylene.
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Schenre 3 OV OO0 . i. SOCI2 MeONa ii. Et2NH j

MeOCH2P+(Ph)3Cr O CH O NEt2 Internediate 3.1.1 O NEt2
woOnoesraeeditat e 3. 2. 1Schene 4 MeO MeO | nt er nedi aPeT/SEZ01/001939

Intermedi ate 4.1.1-3 MO i. Tf20 DVAP R5 = H Br or F

ii. NaBH, O NEt2 Internedi ate 4.2.1-3 Schene 5. R TFA

or ROHCO2H R R < - NEt22R 6 NH R

Scheme 6
MeO. MeO NO, HO NO,
O NH O N /©/ O N /@
\S ~.
‘ NsCl 3% BBr3 %
O™ "NEt 0O~ "NEt O~ "NEt2
Intermediate 5.1.8 Intermediate 6.1.1 Intermediate 6.2.1
R.g-O NG, Rug-O
A 7y
o0 N\S OO0 NH
RSO,Ci & LiOH, HSCH,CO,H
0% “NEt, 07 "NEt,
Intermediate 6.3.1-2 Intermediate 6.4.1-2
wherein R = Me or Me,N.
Scheme 7
MeO. MeO.
(L ®
HO R\O NH
DIAD, TPP, ROH
O NEt> O NEt2
Intermediate 5.1.12 Intermediate 7.1.1-5

wherein R = Et, i-Pr, 2-(4-morpholino)ethyl, neopentyl or cyclobutyl.
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Internmediate 2.2.1-3, Internediate 1.2.2-4 3.1.1 or
3.2.1 CNEt2 Internediate 5.1.1-16 wherein R4 = H,
wQIk05/00148R4+R5 et hyl enedi oxy; R5 = H, Ove5or REFRE2004/001939
nmet hyl enedi oxy, or R4+R5 = net hyl enedi oxy; R6= H, Ow,
or R5+R6= net hyl enedi oxy; R7=H or OWe; R =
phenyl ene- OCH2CH( CEt ) 2, ph%yl ene- CH=CHOWe or
phenyl ene- CHO, D = nmet hyl eneoxyphenyl, benzyl ene or
phenyl ene. Schene 6 MeO. MeO NsCl Q NEt2 O NEt2 O NEt 2
Internediate 5.1.8 Internediate 6.1.1 Internedi ate
6.2, 1 RSO2C Li OHIHSCH2CO2H O NEt2 O NEt.2 I ntermedi ate
Schegne81_ > | ntermediate 6.4.1-2 wherein R = Me or Me2N.
Schema 7 MOg g - MCX- Ti *T NH NH DI AD, TPP, RCH

. J NEt2 NEt2
MeO MeO
? (CF3CO)20 HO:? 3 MegN SOzCI Et3N -
O~ "NEty NEts
Intermediate 5.1.12 Intermediate 8.1.1
MeO MeO.
O\\S’/O O O\\ //eo O
Mex, .S« N _CF _S
r}l ° \n/ i KoCO3, MeOH ME\N o a
Me O o) 2003, Me Me l
0” 'NEt, 07 "NEt,

Intermediate 8.2.1 Intermediate 8.3.1

Scheme 9
Z
MeO. MeO MeO.
O NH « O NP2 o,
i. (CF3C0O),0 2 !
L. (CF3CO); F MeOH
‘ ii. Cu(NOQ), O
0% “NEt, 07 “NEt, NEt,
Intermediate 5.1.8 Intermediate 9.1.1-2 Intermediate 9.2.1-2

wherein X =H or NO,, Z =H or NO,.
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Internmediate 5.1.12 Internediate 7.1.1-5 wherein R =
Et, /-Pr, 2-(4-norpholino)ethyl, neopentyl or

woyalsmeutsyl . Schenme 8 eq MeO , NH (CF3CO) 20 F3 Me@NSERGH/01939
Et3NJ V) i NEt2 ONEt2 Internediate 5.1.12
Internediate 8.1.1 MO MO OO0 T Me. NH vXX K2CO3,
MeOH Me OMe J C) NEt2 O N2 Internediate 8.2.1
Internmedi ate8.3.1 Schene 9 MeO. i. (CF3CO 20 Y CF3
K2C@B, 6 MeOH ii. Cu(NO2)2 ONEt2 ONEt ONEt 2 2
Internmediate 5.1.8 Internediate 9.1.1-2 Internedi ate
9.2.1-2

Scheme 10
MeO. MeO
O NH O N. O. _Me
HO Boco0, EtsN HO \H/ \|<Me
O "NEb 0~ "NEt
Intermediate 5.1.12 Intermediate 10.1.1
MeO
ArB(OH)5, ArO ‘ NTO\K\/:\;
Cu(OAc),, EzN & meVe
0~ 'NEt,

Intermediate 10.2.1-4
wherein Ar = phenyl, 4-fluorophenyl, 4-methoxyphenyl or 3-pyridinyl.

Scheme 11
MeO
O N _ 0. _Me
HO \ﬂ/ \ﬁMe
O Me i. MeSO,Cl, DIEA
O ii. HCl/Dioxane
0O "NEb
Intermediate 10.1.1 Intermediate 11.1.1
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wherein X = Hor NO2, Z = H or NO2. Schenel0 -N O Me
HCr HO T BoC20O, Et3N O Me UO NEt2 O NEt2 Internediate
wo 20050R148mt er medi ate 10.1.1 MeO ArB(OH) 2, Al- OPOIT/SEM®4/001939
Cu(OAc)2, Et3N L OM T O NEt2 Internediate 10.2.1-4
wherein Ar = phenyl, 4-fruorophenyl, 4-nethoxyphenyl
or 3-pyridinyl. Schenme 11 REO MO NO .Me T OM O M
Sch C1DIEA .S=O Me . ii. HCI/Dioxane NEt2 O "NEt 2
mediate 10.1.1 Internediate 11.1. 1Schenme 12
NarBH( OAc) 3

RS 1
R
RY NaBH(OAc);
RE + Oy B R
\ Q11

R2
o] N/
ke
Intermediate 4.2.1-3,
5.1.1-;6, 2.1.1-2 Compound 12.1.1-63
7.1.1-5,8.3.
9.2.1-2, 11.1.1

wherein

A=C,NorS;

B=C,NorS;

G=C,N,OorS;

D = para-phenyl, para-benzyl, ortho- methyleneoxyphenyl, meta-methyleneoxyphenyl
or para—methyleneoxyphenyl

R’ =H or OMEe;

R® = H, OH, NO,, OMe, OEt, OiPr, neopentyloxy, cyclobutyloxy, 2-(4-
morpholino)ethoxy, methanesulfonyloxy or R5+R6 = methylenedioxy;

R’ =H, Br, F, OH, OMe, methanesulfonyloxy, dimethylsulfamyloxy, R>+R® =
methylenedloxy or R +R5 methylenedioxy,

R*=H, OMe or R*+R’ = methylenedioxy,

R' =H, Me;

R® =H, CI, Me, CO;Me or Phenyl;

R’ =H or Me;

R!®=H, Me, Et, n-Bu or Phenyl;

R'!' =H, Me, benzyl or benzenesulfonyl.

Scheme 13

MeO i. DIAD, TPP MeO
Tty s
O ii. NaBH(OAc)3 Eﬁ

0% “NEf \)I S 07 “NEt,
Intermediate 5.1.12 Compound 13.1.1




+ >R 10 C- R Internediate 4.2.1-3, 5.1.1-16,
6.4.1-2 Conmpound 12.1.1-63 7.1.1-5,8.3.1 9.2.1-2,
waoRodb/k14sterein A= C, Nor S; B =C, Nor S; GCESE00M01939

Oor S; D = para-phenyl, para-benzyl, ortho-
met hyl eneoxyphenyl, neta- net hyl eneoxyphenyl or
par a- met hyl eneoxyphenyl ; RAS ="H or Owe; R6 = H OH,
NC2, Owe, Cet, QG Pr, neopentyl oxy, cyclobutyl oxy,
2- (4- norphol i no)ethoxy, nethanesul fonyloxy or R5+R6 =
met hyl enedi oxy; R5 = H, Br, F, OH Ow,

Schamt bnesul f onyl oxy, di net hyl sul fanyl oxy, R5+R6 =
nmet hyl enedi oxy or R4+R5 = net hyl enedi oxy, R4 = H, Owe

or R4A+R5 = net hyl enedi oxy, Rl =do M. R8 = H,R a, M,
A\ Et
N\Oﬁf R

MeQ, Phenyl ; = Hor M; R10

| Phdny! : = H Nbrxckamayé or b
ArOSChefre 32 Nﬁdg ArO
o Me ii. NaBH(OAc)3

RS
N
O~ / N>—R10

Intermediate 10.2.1-4 Compound 14.1.1-6
Wherein:
Ar = Ph, 4-fluorophenyl, 4-methoxyphenyl or 3-pyridinyl,
R&=H or Me,

R =H or Phenyl.

Scheme 15

MeO MeO Me N
O M. O. Me I DIAD,TPP,BnOH [O \I 3

HO N
Q H

\ﬂ/ \|<Me ii. HCl/Dioxane

O Me
O il.. NaBH(OAc)3, ©)

07 NEt, o\ N NEt
Intermediate 10.1.1 H Compound 15.1.1




.HO Qii. NaBH(OAc) 3 M N O NEt2 O NEt2 Internediate
5.1.12 Conpound 13.1.1MeO| C Me i- HCI/Pioxane Y T
won®s06Mshe . NaBH(OAc) 3 O NEt2 Conpound 14. 1PATAE2004/001939
Internedi ate 10.2.1-4 Wherein: Ar = Ph,
4-f | uor ophenyl , 4- net hoxyphenyl or 3-pyridinyl, R8 = H
or M, R10 =Hor Phenyl. Sch 15 N Me i- DI AD, TPP,
Schd8 T Me ii. HClI/Dioxane O M HL NaBH(OAc) 3, Me. O
T NEfZ O QNEt2 Internediate 10.1.1 Conpound
15. 1. 1Schene 6 I\/E BoC20 BocMe

Boc,O
| \> 0cy O\l»

Boc
Intermediate 16.1.1

MeO MeO
I

NaBH(OAc)3 Bo c
| ‘>
Bo c O NEft
Intermedlate 5. 1 12 ntermediate 16.2.1

Intermediate 16.1.1

MeO Me N MeO
N\
ArB(OH),, 0 \I D \I [ >
Cu(OAc),, EtzN or 0 N N )
PhSO.Cl, EfgN & \  HCl/Dioxane FE

BOC e —— O

NEt, 0) NEt,
Intermediate 16.3.1-3 Compound 16.4.1-3

Wherein Ar = 3-methoxypheny! or 4-methoxyphenyl,
R = 3-methoxyphenyl, 4-methoxyphenyl or phenylsulfonyl.



Internmediate 16.1.1 NaBH(QAc) 3 Me i C NEt2 Boc O NEt2
Internmediate 5.1.12 Internediate 16.1.1 Internedi ate
w3/ 0h14880 MO ArB(OH) 2, Cu(QAc) 2, Et 3N or POT/SE2004/001939

PhSQ2Cl, Et3N i HCI /D oxane Boc > NEt2 O NEt2
I nternediate 16.3.1-3 Con‘pg nd 16.4.1-3 Wierein Ax =
3- net hoxyphenyl or 4-nmetho @phenyl , R=

Schand®y hoxyphenyl , 4-nmet hoxyphenyl or

— phenyl sul fonyl . Schene 17 R BBr, .10 H C NEt2 Conpound

RE 12. 1 .9-1% 21, 44, Conpound X17. 1.1-9 1481.1-4 Wherein
@ \ﬁﬂ{henoxy or 4-fldo
r 1\ g BB

R N

OpRenoxy, N= H Owel
N \ R'®

0”7 “NEt, 0 'NEt,

Compound 12.1.8-11, 21, 44, Compound 17.1.1-9
14.1.1-4

Wherein

Ré = H, OMe, phenoxy or 4-fluorophenoxy,

R5=H, OMe,

R8é = H or Me,

R10 = H or phenyl.
At least one of X and Y is OH; the other one of X and Y is H, OH, OMe, phenoxy or 4-fluorophenoxy.

Scheme 18
Me
MeQ O &N} MeO O Te/\[N> MeO Me N
\ N

N N O N\/\[ %

MeO N Me!, NaH MeO N MeO N
l I Me _
O~ “NEt O” "NEt, 0% “NEt,
Compound 12.1.19 Compound 18.1.1 Compound 18.1.2

Scheme 19

MeO

O N

DIAD, TPP,EtOH  EtO

07 "NEty 0% “NEty
Compound 12.1.26 Compound 19.1.1
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Sch 20,

R10 = H or phenyl. At least one of X and Y is OH the
other one of X and Y is H O©OH Ow, phenoxy or

wa-2bdswersphenoxy. Schenme 18 MeO MeO O NEt 2 O RETREL04/001939

NEt 2 Conpound 12.1.19 Conpound 18.1.1 Conpound 18. 1.2
DI AD, TPP, EtOH EtO C NEt2_ NEt2 Conpound 12.1.26
Conpound 19. 1. 1Schene 20 GBNEt2 Chiral HPLC Conpound
&01-8 R C NEt 2 O Conpound 20.2.1-8 wherein R6 = H,

— O Pr, phenoxy or 2-(4-norpholino)ethoxy, RS = OH
or O, R8 = Hor M, RIO = H or Rhenyl. BICOL CAL
EVALUATI ON The conpounds of the iMhve o av e f to
be active towards d receptors in war oodgd a ,lr@L,Rw
e.g., human. Particularly the corgie <

ligands. In vitro assays, infra, denonst e t hese
5 rE
R / I\{
10
s N N>—R 0”7 "NEt,
H Chiral HPLC

Compound 20.1.1-8
——

4 :

5

RB
o7 BOODs
/ \ R10

07 NE,

Compound 20.2.1-8

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

R®=H or Me,

R'% =H or Phenyl.

BIOLOGICAL EVALUATION

The compounds of the invention are found to be active towards & receptors in
warm-blooded animal, e.g., human. Particularly the compounds of the invention are
found to be effective & 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
correlated with binding affinity. In these in vitro assays, a compound is tested for
their activity toward 8 receptors and ICsp is obtained to determine the selective

activity for a particular compound towards 8 receptors. In the current context, ICso
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surprising activities, especially with regard to
agoni sts potency and efficacy as denonstrated in the

woabosleaism functi onal assay and/ or the human dPCESEm0®001939

functional assay (low). This feature may be related to
in vivo activity and may not be linearly correl ated
with binding affinity. In 3%hese in vitro assays a

nd., i teste for activi.t
senFRRRRIEN S GRSt oEimBSlad dotbub Rl Gifptpocment of o
stan&ﬁh@ﬁlbé&n@@trbdélﬁfdt lighfid Basit®eh bBstrded. conpound towards d
receptors the current context, |C50generally
r eflae activitienef the Aemprung:tPWATdS i andd. TeeeRioTAEe also Jspemed in
asn-{? %g Iacemant of a standard radi oactive d receptor
has been observed. The activities of the
d towards Kand mreceptors are al so neasured in
M assay. In vitro nodel Cell culture Human
293S cel I s expressing cloned human K, d and m
Celllcagggt or s and neonycin resistance are grown in
suspension at 37C and 5% CO i n shaker fl asks
co % %0
Pl Eir%@ci%sg% 15 E%Bé‘bsfs[r%ecl%'ﬂuggaﬁe{? 3"‘35‘ 1Qeg%)rrs g}l%s are
neomptigmesistaned ard growah in nuspessiem hiB PBInd3Mh Cé)znn nlgpk2r Badids

contipng eeﬁﬂu%ﬁges%wﬁﬁg\éi)ﬁi%%% 3L BT PREGiL i fag 600

/&ﬁéﬁﬁ%’héﬁhl s, pH 7.0, 2.5nM EDTA, wt h
He phenyl met hyI sul f onyl fI uori de added j ust pr| or use to

0. Reirbrainsoare vezbsiiesd vosediin igvedi & @Illt)un ingehydnNhEDTA,

pH ‘f) Bfg egbljﬁng rage%ﬁ n%;l re{i) §J1haeﬁfcgy%&9§)rr§%% o Xrglceﬂzohd lysis
buffal\(slénﬂddeﬁ HS0, Rt3niV EDTAS®ith @h@n}ﬂnﬁ‘ﬁﬁyﬂsuﬁhhjﬂ fliotiddadded
stock in ethanol), incubated on ice for 15 mn, then

just RERDYETP SeMmM ffoﬁl OOV staek dpME®)gwanolrne suspensi on
is spun at 1000g(max) for 10 min at 4C. The

Membrane preparsfion s saved on ice and the pellets
resuspended and spun as before. The supernatants from
botCQells prayselleted and resuspended in lysis buffer (50 mM Tris, pH 7.0, 2.5

mM EDTA, with PMSF added just prior to use to 0.1 mM from a 0.1 M stock in

ethanol), incubated on ice for 15 min, then homogenized with a polytron for 30 sec.

The suspension is spun at 1000g (max) for 10 min at 4°C. The supernatant is saved on
ice and the pellets resﬁspended and spun as before. The supernatants 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 again. 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/ml
BSA (Sigma A-7888), pH 7.4, which is stored at 4°C after filtration through 2 0.22 m
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are conbi ned and spun at 46,000 g(max) for 30 mn. The
pellets are resuspended in cold Tris buffer (50 nM

worbws/oei4s4 pH 7. 0) and spun again. The final pePCeSE20014/001939

resuspended in nmenbrane buffer ( 50 MM Tris, 0.32 M
sucrose, pH 7.0). Aliquots (1 m) in polypropyl ene
tubes are frozen in dry ic¥# ethanol and stored at

' . T | ‘
gy &R ¥ Weh gy e et S LaRayg: |G Ybiefn. 10 1M
dipréiRHECRb IE L Ao GO0 AR iR Moot R8s A U7 Slone
tubeg) eomieinmgeldiOay ] oditit afipropriate jadiodighndaichip Qowlf dfdest coDporwd at

variGsioghe R boRy ob ik (TR e pempevifi (3] P s lghained i
the dbkérck 8hd p?éﬁgnée?r)Mﬂfl'Ei VT nARS oRERBpdii®ER! YTHRAERE ake ViHdXkd

aprotinin, 10 estatin, 10 mMdiprotin A no DIT).
and Wcitbpied at 25 CIHO060HTS amin, afttd sdichdtithe g coRfenbyere rapidly

ol ¥propyl ene tubes, cont akni 100.m_ 0 h .
vaci B U RS Maaha T Ty R T s o S b s m issp
7.0, B AMNMMECLP i 6iEH GF B fRers (Whatmdn) Bresosictdfonsyiesst hen 0.1%

(I\lslﬁ@b'l ndi n% are determ ned in the absence and ]
polygthyleapisrinef Therasipastyiok civen)reiained on s {lters promeayesd witha
\Vi O . I- - . r
beta (AhAtEH Gt A0R LD BEIMIGER 107l ol 128 B (U R iR 87
scintilttionethiié.dIfth¢ hssap et §2imd6-plabedecpericlihplateshihie fidratiohQs
over e piebe b nEToP it ST ESRS 8 Lp9h wash utfer, and
drie® é{f&@{ﬂa@ B§ETEdIon, The g&é&%l%é’Bﬂe\(ﬂohﬁte(l%’ml“obébéﬁtr@é’ck‘afﬂ)
the filters is neasured wth a beta counter after
aftesaliign® gl SF2Q soimtdlation flaid/welhst 12h in minivials
containing 6-7 m scintillation fluid. If the assay is
FunStitnalifsdans 96- pl ace deep wel |l plates, the filtration is
over 96-place PEI-soaked unifilters, which are washed
W tThe 3gdnidtictivats Bf Biefdofipourdids eeb@led By dbteBiRingathe dbkiee
for 2h. The filter plates are counted In a To

to w@f@dk?mlnl:@mdé FecgHpr sgmBloX grtivatestbe bding of cmg g(%[groteins
i ._Functi gnal Th ' by f.
to whie i S eptimct SRS R P iR Ep B R S TREF Y cbgfbinea

with test compounds and membranes from HEK-293S cells expressing the cloned

human opioid receptors or from homogenised rat and mouse brain. Agonists stimulate.
GTP[y)**S binding in these membranes. The ECsp and Epay 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, ECso (low) is
measured when the human 8 receptors used in the assay were expressed at lower
levels in comparison with those used in determining ECso (high). The Enax values
were determined in relation to the standard & agonist SNC80, i.e., higher than 100% is
a compound that have better efficacy than SNC30.

Procedure for rat brain GTP

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 NaOH,
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to which the conpounds receptor conplex activates the
bi nding of GIP to G proteins to which the receptors

wanespeushed. I n the GIP bindi ng assay, GIP[ g] BEESE3004/001939

conmbi ned with test conpounds and menbranes from
HEK- 293S cel | s expressing the cl oned human opioid
receptors or from honogeni%Aed rat and nouse brain.

' i t 5 i ndj La. t hﬁ@@ 0
100 @eg@ngﬁrag?les. IEeL[%ng an'[é é@rﬁé vaillir]’uli(%&;cg%r ﬂléolnpou]r? o ree
BSAdet 20y MrGIP tinalnis dddet mespranseditutione sSTheREQHA ahEfmbs obf

the dose respagnse curve by the delta ant.agoni )
compradh ARecRR BT 1 PR dORoTEs R ywa@ﬁ&%%&l with the

oo bl RSSO AL A 200 13000506 o
GTPEspur @dll\(ien-0. anNi) e bdsdl aaé placimalusietlited bindingssay
were_ expressed at |ower levels in conparison wth
deternpiped in ghsengerind Presenseiidg MENCS gh). The E x val ues
were determned in relation to the standard d agoni st
Dat 1S i.e., higher than 100%is a conpound that have
better efficacy than SNC80. Procedure for rat brain
GTPh&apecificbinding (BB awes cacdateh andB-NE, 8id®; Spasdke 3

tinmes through a 25-gauge bl unt-end needl e and  diluted
rosTroe oh SO B SO WS (05 RIS Peggaref Epmety 5t

SR iEETAicie i Gihlachdtspbeigisitly Botidd
val DTT, %90 f%/?géA ). 1?21(1){1%@ % iarrl%l-ilni ;ﬁ)zl:ladded pﬁgﬁl‘o?ayn es
radialigand wenscalafatedGom lagi pivingr efrve SHpgumedgrams such as Ligand,

lLuat edf 0- poi nt - i
O Y T
Chelg%ﬁﬂﬁédﬁle datidf dVESDA GOE. B 0ARRs APIT f K GhawnaSierp e¢portet for

) .11 -0.14nM . The basal and maxinmal stinul ated
ligansisefiterhinat teagidhee disptagemgnie@¥edsee and presence of 3 nM

caPRET LT s8OS BRI Tl LY digontl e

pres¥@lihvdnsioh @Ad s@oaPHIhL tisiempaliaxpused e thegsepeatimthagef ot
control SB. Val ues of ICS? and H Il coeffici

activiedpWRICHfaHBR § TeoeRtalst SIPRE Y pBe T soday s humaa S teceplorfor

mos# I?Adnﬁ?ﬂflth %eﬁﬁhﬁéﬂti@hqgleg @9k 1660 havpl ots or curve
Itt as L d

ng prograns suc I gand,
Receptor Saturation Experiments

Radioligand K§g 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 K (up to 10 times if amounts of radioligand required are
feasible). The specific radioligand binding is expressed as pmole/mg membrane
protein. Values of K5 and By, from individual experiments are obtained from

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



10

15

20

25

30

G aphPad Prism SigmaPlot, or ReceptorFit. Val ues of
Ki were cal culated fromthe Cheng-Prussoffequation.
woOkes/068SE. M val ues of 1C50, K, and n were repOrT/SEzD04/001939
for ligands tested in at |east three displacenent
curves. Based on the above,testing protocols, we find
that the conpounds of the ?Jiesent i nvention and sone
botth wtfih SR JEBEL: 4 % pHRLGnd BrclibR (PRARGERIGL 01 BRROhe
are active toward huran receptors. nerally, the
area ¢S5l is cheamitbplantanlefichindpapt oviding thededs sensipvufodspats. The

the present invent.i is less th 1000 n Recept or
paw S, OUFR WD BRI BN FRRATBI HAhd ORI U frghontal
stifﬁ%cg%rg(?.m,rl}?@,HYZIQQQ.VOKPS.H?’,WSG,%.GS1?hﬂ@55‘94%§a?ﬁ‘§‘%t6€?tiﬁg€t[l'l,

ranes Wi th the appropriate ra i ol i"gands at
USAjodhenondireyohms: isappliedgfrémemdérngath shSmesnBsortgeependicular to

e g e Sk Bt o Ao 389 ene
held FbinsPpa8kihitcdX BISeR 86 2R PUbRkR/ BB oRBERIRARY 1P Bl RiWis sharply
Val ues of E ‘and Bmaxfrom i ndi vi dual experinents are

withdtsma. idinchingrimnendiatel apot famovial obihe biiriicalbe gonsiderad g B)

posiffge ifSiirse e b cadl Ohlsings £ omendiveduale 356 ol gl
cased/behrtinard iseehsated. Usi ng Von Frey Testing Testing is
performed between 08: 00 and 16: 00h usi ng the nethod

Test@®IGHidegH by Chaplan et al. (1994). Rats are placed in
Pl'exi gl'as cages on top of a wire neshbottom which

al '
F on Y FniRacas thdhd SpRiierdiig 0B € thike O RERLA UARP, The
50%hwitlsdrpwal, thessboldiindeternenédessngsthesiptdoren fethiod pé @xxonl(1€80).
aw i s touch i.th.a.serjes. 8_.\Von Frey_hairs w.th
Testf s FRFRIPO s S0k & i i tF Tule of HRlberigs /giagli 3 Alvbys
presént&@in LeSMsecrdive %ag?wﬁ&heﬁas@éndilg‘gr ée@céﬁiir%’. AW®he absence of a
Stoelting, 111, USA). The von Frey hair is applied

paw fwithdramalaespeasctiotthemitisdly stleotsr haisy p stnefiger stimulus ist he

|, ant.ar, surface wt uffjcient force t.o cause a
presBeR i hg e Pl drtndihed, Bl DR chiyRgF Sndten.
OptigfaPp ﬁﬁ&éiﬂi@d @dl&ul@ticﬁl_ @Qﬁﬁﬁﬂ&hod’rd@lﬁﬁ& 6 Y&pbieh HEhe itnfnediate

noted if the paw is sharply withdrawn. Flinching

vicititynddhe 6 8Yothigsleld raagwornting ofitheserfaieppansesibegins when the first
chan%gri]ﬁ‘ke%s[)ﬁs% o%curs, e.g. the threshold is first crossed. In cases where

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%7+¥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 8 = mean
difference between stimuli (log units). Here 6 = 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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positive response. Anbul ation is considered an
anbi guous response, and in such cases the stimulus is

woepsabeds Testing Protocol The animals are teBCEMSEZN04/001939

postoperative day 1 for the FCA-treated group. The 50%
wi t hdrawal threshold is de frnined usi ng the up-down
nmet hod of Di xon (1980). ing is started with the

2. %Nﬁ)lila'ﬁmg h@a}g&@ @nré@hgﬁi @2 oE\%I&%iasﬂésﬁﬁid @ hip are

ascendl ng or Cbagokbtheishold (k) - dlhelyatasthreskoldf(gh paw
W t hdrawal response to the initially selected hair, a

Adn§ihORERT O TbdSubSande Presented; in the event of paw
w t hdrawal, the next weaker stinulus is chosen.

qi"RaﬁBére irg&ﬁﬁﬁ@ ﬂctﬁéﬂe@h@l ih@fhePordeRil, 1H§5‘;h‘i’1gu§lg‘3f‘bfaﬁ§)
6 responseés Int ‘ate vicini ty of the 50%
withtategshbdtagcegmir tovort Fmg tezstmg Hbs tints betsgrprsiesnistrgtionsof test
when t firsg cha response occur e.g. .the
compRRARLEE e Prop dRt drien e inE Baeb e nbire Sf e ahol as
com%@,hdd_outsi de the range of stinmuli, values of 15.14
normal sensitivity) or 0.41 (naxinmally allodynic) are

Writh tively assigned. The resulting pattern of

““ﬁ%§£§§Ve and negative responses is tabulated using the
conv. ' A and the
L L e S e

intrafp?flwnbaily inGficg Thesestid thdn extkad erﬂ(bcdi)y ih alOpiodlPavtbrar When
Xf = val ue of the Iast n Frey hair used (] og units);
analgesic drygs prgradguipigierqds H @ﬁrabq oggmept 1s kei@%a%enab Pbg“fﬁ\éed

esponses; and d = nean
and gﬂ fd;n‘?% Ebl&fte ¥ fganﬁ‘]g@atnk:l?’cﬁté' p

ence en st og units). Here d =
0. 2§2¢bmpleie aﬁdeypweﬂ "égthigieflax & easderctdely Whprethc dollovoifig

bl ffect .(% MPE d | a
clengeate DIEGGH: OB Bl EPUERRLS B PEeL B8 £ R ¥put o
depreMEEL o MBkr3s cHQf btk ?ﬁﬁﬁjlstd%ﬁ%ﬁ!&l‘: OIn(tks a‘ssz@'I J: Otinds of
thresho d rol threshold (g) - odyni a

the progeat hwmthrgdermmtrme§tgnaﬁqaohlnmbltr@sof ‘sut}smamponses after
oral dosing of 1-100 pmol/kg.

(1) Solutions preparation
Acetic acid (AcOH): 120 puL of Acetic Acid is added to 19.88 ml 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.
(ii) 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 centrally:
Intraventricularly (i.c.v.) or intratheéally (i.t.) a volume of 5 pL is administered.

The AcOH is administered intraperitoneally (i.p.) in two sites at 10 ml/kg

(considering the average mice body weight) immediately prior to testing.
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Rats are injected (subcutaneously, intraperitoneally,
intravenously or orally) with a test substance prior

woaoosmaid8u ey testing, the tine between adm ni SPCASEZN04/001939

of test conpound and the von Frey test varies
dependi ng upon the nature of the test conpound.
Withing Test Acetic acid M1 bri ng abdom na
e tractions when adninistered intraperitoneally in
@“)ﬁfggl These will then extend their body in a typica
patrthe hRim A (@ous) ¥ gesived %Mgperafdeafa@rmmu&s ané the runitier of
descri bed novenent is | ess frequently observed and the
occagiong (Waitkipg seflexs neteg gné ﬁ@maﬂe(bgéae enthefi tha gsperiment. Mice are
ete and Lynk ] B
ep GRS Bhod O Fbeo o PR BALRY ST AR SR

usuAR dl%érvb@ atﬂ:ﬁé sdre ﬂﬁmeﬁfﬁiﬁqnnbhmd Kh‘r&rddsea:écf dregslightly
depressed;  the ({)I ant ar_aspect. o

ob&eF ihatsngiety #nq apdictydiks jud I%Wﬁ&&gﬁ@ca%gﬁ%ew@%mw in
the %\%}?é?ﬁ%lﬁgpcoql%@qgs&m 5 gni ficant inhibition of

. responses after oral dosing of 1-100 mmol /kg.
(i )FoSdietﬂmﬂnmabgasspranﬁd:stmm digoster tndagatidn (A0 Gy cad BE rrL

estaplstoh i IeRHben B GRUOO S Yrid bt Ao Tpyi e ©
Phy&b{(bg& %ﬁ&@ﬁﬁe@ﬁh&l% L?Jer@ ?@(@ﬁgﬁszﬁ)@@m W4, Izvaoz [F%b tihewe

vort ex) ready I'nj ection. Conpoun
ra.(drug) Each conpound is prepared and dlssolved in the
nost suitable vehicle according to standard
ADDPIHONAIL 8. VIMO TESTING RROTAAGLE strati on The corrpound
(drug) is administered orally, intraperitoneally

Subs dp )” subcut aneously (s.c.) or |ntravenously
ht) 50, gom / kgo(consu dering the averagehm cle body
or m nu o the
ﬁ%ﬁ%@awos&xwe. Dawley éﬁtaiﬁgré@%gs 8% %‘?? EFOPRSALS iRG.
tem};\g}g&ré &g’ltl%ﬂgﬁ) Q(HHH (225’(;‘;j gb-'ﬂﬂ% ﬁﬂnﬁﬁ?} 12h Iliﬁht/ dark). Experiments

are performed during the light phase of the cycle. Animals have food 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.

Administration 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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Intraventricularly (i.c.v.) or intrathecally (i.t.) a
volume of 5 nL is adm nistered. The AcCH is

wadnisriestser ed i ntraperitoneally (i.p.) in two BCTSE2001/001939

10 m/kg (considering the average m ce body wei ght)
I medi ately prior to testing.(iii) Testing The ani nal
(nouse) is observed for a riod of 20 m nutes and the

sl S0 B SRR ARV A0 S EharL TPl Mo
mtrab&ebfbd‘.féﬁtﬁ’éi@drly ©899, BOXVolaARRT 1011 Risiag @iaaaardlae@@btme: A

total of 4 mice are usually observed at the same tine:
surgmakteclmiques underisefhrees apsebesd. Thewlin eoweantihe gaxiispyshed

t di f1] h
costy 2 F el het g PG e abSert i el Y PRERe SR i
The pahetufeQite i \@tdrifisdd Rk cOaRMiN0dsnD8ShinPos@SPTBE bregma,

I ndi cation, efficacy can be established in the assay

1.5 namsletersidlefihio the lambriadsapittalisutiire), ppd Amsn belar the @wﬁ@e affthe

s 6RO e 1o B BB Ve FE AR er
needyd {46- G@‘,Eégad‘ﬂ@ HRWEEEAheU R £C06-paAdmilesSiyRigdBye mal e

Spr ague rats (175-20Qg)are housed in groups of
polysthwhsna tetang éR%?tOU t&-18onyr ¢4 # sun stoppeyRad, frag 2zgdgeedle (20-

) RN LI e RS AL L PR P

SmnaBgptwat er ad |ibitum and are sacrl ficed i mTedl ately
after data acquisition. npound 1(Dru testi ng1
a.

i ncifallpegng fl@upectmn ot RS, tﬂmeeékﬁ rﬁmamse%e age fofpp addition
t
105 EA0TRAN LR AL pR0% LARRRE Byl i Bblco, e

the rat(meéﬁuﬁﬁﬂtto ith oripingl @igp andaHowed ectesicdfona tdinibfE oH8.6h pfior
the four groups is then vehicle-treated whilst the

to teghip®Br t hr ee groups are injected with the drug and its
veh| cI e. A second set oft experinments are conducted

The rats remains in the experimental laboratory following LPS injection and
compound (drug) administration. At the time of testing all rats are removed and
placed outside the laboratory. One rat at a time is brought into the testing laboratory
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 1 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 using 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

15

20

25

30

of which receive no LPS treatnent. The nave group
recei ves no conmpound (drug) or vehicle; the other four

wanrospsisie treated with vehicle with or w t hoBCTSERIH4/001939

These are perfornmed to determ ne anxiolytic or
sedative effects of drugs ich can contribute to a
reduction in USV. Adm nistftiation of LPS Rats are

same?édf&%ﬁg %MS*@RDSA“%%B i &X PFJéeW Rlonk ttGP%]@(FIgAB(User

rior to treat

Prograiﬂmu@hddyA@ajysm)) stration of LPS (endot oxin
of gram negative E. coli bacteria serotype 0111: B4,

ComPban®)Drk&S (2. 4ng) is injected

I ntracerebro-ventricularly (i.c.v.), in a volune of

| Onthy, ¢ dﬁﬁd§ REEREL pi{-ﬁﬂj%%ébbﬁve%ﬁ '6H &7 7.5 G Q&Iﬁﬂl@ﬁer@d

under of l urane anaest hesia. The skin between t

at a ‘edAnme |o§ 4pul°éltge F cﬂbs&ﬂmgtdrypcamd (rugd adpninistratiah, armmab jaom
Icm s made.to ex 0se the skull surface. The

returaﬁ%g{tglpgogg{nél %geag?télrtmlﬁggeﬁpgrhe coordi nates: 0.8 mm
posterior to the bregma, 1.5mmlateral (left) to the
Analygighda (sagittal suture), and 5 nm bel ow the surface

of the skull (vertical) in the |ateral ventrlcle LPS

i s Thafecordiag is ran threugh 4 pasies oh platigties] andobourics agalyses sefitter

et o 09 AL AE W B A er SR 8 8011 N0

exprédse RE the'TRekR £ SENI. GBtﬁtlLHhcﬁllQﬂgfhﬁca(rﬁ@ is 4shesdsed @dlﬁgl Tded el
and secured to the 26-G needl el%i/ silicone Iue to
0

compgrsapdetwrenduiierand L prirepsgst 1ats RV A AN Arpr@Wwa

Mt Soiv e e b e
betwieBBMAs i EisidedSigfidant withaefinidnd g Niud 6<0.65.
returned to its original cage and allowed to rest for

Experiments memepfatel mingmupy oftyottiaesi ng.  Experinental setup
for air-puff stinmulation The rats remains in the
experinmental |aboratory follow ng LPS injection and

E%M‘d (drug) admnistration. At the tinme of testing
rats are renoved and pl aced outside the
| abor at or t.atj i's brou into the
tegg ? g%?"’éﬁ gqag:erg described in more det glhby the follov&tf}ng

Examples Wthh describe methods whereby compounds of the present invention may

be prepared, purified, analyzed and biologically tested, and which are not to be

construed as limiting the invention.

INTERMEDIATE 1.1.1: 2-FLUORO-1-METHOXY-4-[(F)-2-
NITROVINYLIBENZENE

Fm
MeO NO2

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 mL) and washed with 3 M HC1 (3 x 15 mL), sat. NaHCOj3 (15 mL), brine (15 mL)
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and placed in a clear box (9 x 9 x 18 cn) which is
then placed in a sound-attenuating ventilated cubicle

woresiei4asyg 62(w) x35(d) c46(h) cm (BRS/ LVE, Di PCT/SE2004/001939

Tech-Serv Inc). The delivery of air-puffs, through an
air output nozzle of 0.32 is controlled by a
system (AirStim San Di ego I ntrunents) capabl e of
and @il VB dalYl THe drBaré 186F wi evabsReddnnatiPmd e Zestdueqnd4
fixed intensity with"a frequency of 1 puff per 10s. A
g) wasiirifiad f chrompiifaphsios Sé@ntalitemdhestine3¥CMrit0:30) to yield

INTERRR PR 21, A en Ml S s P R NN T N, G
5 3. 8- WH], «7!046(3@1 815 Hzgmy,nﬁblr @F A0z, 19, v%@qh,i S8 5SS 1H),

are recorded for 10 m'nutes using m crophones
7.93((6 JRIAS Sz, $H)rdC 2R b5 BMH D CD)ClVe G639, 1DRA4RT15)91 (d, J
| aced insjde each _cubjcl nd _control | b LMS
13 5 5058 by Sele) AZTAS 16 3 1B s 6514 by L NN G
otpnar [ p 2 e
& L g M RE pad Hord e ARSI P
condidddk- X 3.5B, Tine Data Processing Mnitor and UPA
(User Programm ng and Anal ysis)). Conpounds (Drugs )
Al'l conpounds (drugs) are pHadjusted between 6.5 and
INTER M@0 Al m 10 St g F R M) trrO VI YInE 1 8T BERY OO ik owi ng
conpound (drug) adm nistration, aninals are returned
to their original cages until time of testing.
/~Rnalysis The recording is run through a series of
shalrstical and Fourier analyses to filter (between
E:B *§g) and to cal cul ate the paraneters of

el The data are expressed as the nean SEM

t i gy L ' ' T-t f.ar
23 FeAEASLUERpaL AR GATER o, B o850 3 Halthuli' £ 8es' G2
g, 7. 9aynrAdIPWArd @rliddoinedydeyudor®h ind theuldidsplved ¢ Mdihicsitne
t est épost-hocL for drug effectiveness. A difference
(.70 8lwd8rt Prellpd e BsyrR aetBpdanger miregsmn ang eHwsed at 96°C

for §r§] rﬁ%rfr'rmlf?nb éﬁ)@’c?ﬁ%%rﬁyg%%&%veﬁ%%%m the 3bfd F&RRB4AEnAp in
EtOAc (30 mL) and washed with 3 M HCI (3 x 15 mL), sat. NaHCOs (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 chfomatography 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
(hexane: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): § 6.14 (s, 2H), 6.95
(m, 3H), 7.84 (d, J 13.6 Hz, 1H), 7.93 (d, J 14.2 Hz, 1H); °C NMR (125 MHz,
CDCl): 8 102.21, 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-NITROVINYLIBENZENE
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EXAMPLES The invention will further be described in
nore detail by the foll ow ng Exanpl es which descri be
worbisopdsiswher eby conpounds of the present i nveRCT/SR2008/901939
be prepared, purified, analyzed and bi ol ogically
tested, and which are not P be construed as limting
the invention. | NTERVEDI ATE 1. 1. 1:
2- RIjWORO- | - METHOXY-4-1 ) -2- N TROVI NYL1BENZENE e
Nbcﬁ F uoro 4- met hoxybenzal dehyde (1.70 g, 11.0 nmol) and
acetate (0.94 g, 12.2 mol) were dried in
Me fN023 h and then dissolved in nitronmethane (12
ChL 222.0 mmol ). The m xture was stirred under

2,3 AT RSIRSX gﬁé&afd@ﬁﬂrd@(@ %@t 6 2680f) ahd fnibnium Bbetate (0.53 g, 6.9

ni tronmet hane was renoved in vacuo and the solid

mmokp wem@lctcbtnefﬁmum for 3ch et thes disselyed ionitasstang 4 mla 730

gl D o R e Bpash Ao don g rfded BLOGTC ok O
nitrofB&tHA AREL reMevEEsividgo bRd thé solid Y&idue lﬂaikefnl@dn BrOAc (30 mL)
chr omat ogr aphy on Si O2_col unn_( hexane:

and yashed WilTE LAY 15 mL) sals NgHG QoS §%¥r (lg%lg)t and

watezr%% T@%&é&%}% Wf%%ﬁ%atqur %2023 3{14? theid?ﬁ‘%ygll

residi (5 3452 g ) ifhs pif@al fflash clﬁorﬁatbgraphy-lpn SiGﬂ:dlmn( 125

oS e il 143 54 Mag it Ao
i Gl EmcdSA Loy S AMEERY SR

21| WEERWSDY TG, 1), 7217 & vammz;lu}'a;x 09 KT H1Hz, 1H); °C NMR
BENZODIOXOLE NO2 - Met h Ienedlo 3 E%Qy ?
(12 MEED LISy, §GEoh) 1 heieh AmIBASa A 1267 B0l B3 13688

oA L TN BB G A o,

m xture was stirred under nitrogen and refiuxed at

960C
INTERMEDIATE 1.1.4: 1.2-DIMETHOXY-4-[(1E)-2-NITROPROP-1-
ENYL]BENZENE

MeOD/\\rMe
MeO NO2

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 HCI (2 x 10 mL), sat. NaHCO3 (3 x 10 mL), bﬁne (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,
CDCls): 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); PC NMR (125 MHz, CDCls): § 14.32, 56.21, 111.55, 113.41, 124.26, 125.22,
133.97, 146.13, 149.36, 151.06; (+) 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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for 90 m n. The nitronethane was renmoved in vacuo and
the solid residue taken up in EtOQAc (30 nL) and washed

woi2005/081484 HCl (3 x 15 L), sat. NaHCO 3 (15 nlLPCTISE2004/001939

(15 nL) and water (15 nL). The organic |ayer was

evaporated in vacuo and tI;%dark brown residue (1.65

g) purified by flash chro ography on Si O col unm

(hexane: DCM 70: 30) with a total of 42 fractions

FcoI | ected. Fractions 4 to 9 were conbi ned and

ted to dryness yi el ding pure | NTERVEDI ATE

1, f,2 nmg) as a yellow solid. Fractions 1 to 3

MeOan 10 to is wer e conbi ned and recrystallised

To { RRRRRE skt i e B N Sut O o hpr 750 el 2
mmdi! BEnE&R0 M (EHR) 5.02 dmﬁolib in éﬁhyd2¢1l)s i 915) 1) was

adde;_tga@dee@ f_énsf Mfterd;y@mj sis Wéthy@erz@ m]’_{)l 1he7sp1vei1&'ga§3 LR
rem?‘%%.:z?ﬁ) Aﬁ:ﬂg ?681@4”&9 éhsngﬁi%d%?fZ I\?‘ﬁblg’% miz %ndjfgxtracted W1th

RM not 1onise un rmal LR
EtOA@ Y ixt2008E). ’[MN’EEEWEBBAT@I}E thyé&s were extracted with 2 N HCl (2 X

3- TRI METHOXY- 4- NI TROVI NYI ]
10 sbndtho cwnhnpﬁéﬁmwl@@ﬁrfamsﬁ%@ 52% A ﬁﬁ?ﬁa%
gig. %ﬁgﬁﬁlﬁ’&! @vg%ﬁ&dgﬁg a@Justhhg s@[ﬁﬁbﬁ oS & 1 TREadnkous

I ssolved in nitromethane (
layeminas TnSxiracted w1ﬂi|1'£H(Gi3 X3 ur3® mb} Tdeicombinedridganiglayers gease

s i S APy B IR 20 1
hghﬁ&%ﬁ&o Wq@ﬁ'}@qmsbb MHEM 1§D x31 @arrsL)H) 266,

brine (15 nL) and wat ef (NM m.) .
(t, JTHEzXH)RRIN (1, aly7eHz \mﬁ 28409 r3é1)e@8616 Yau N dCONIRIARR

MEE B U 35y 0 3 402 Vel B PR b7 B ) 13303
146%‘3‘610'.1 ml'g %%Eﬂg%%ﬂ%ﬁ 3@) ILREs@Ms%)z 1290 12239, .

400(s 3H), 6.73 (d, /9Hz 2H) 7.21 (d, J8.6

vT@yb\’Z.ééj—(l,Q—B]E%\ISOB‘EOX]&-ZI-@L)%QF}f/QNAI{/Iﬂ@ .

HZ
INT

.L

) =

/O

O
NH

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 extracted with CHCl; (3 x 40 mL). The combined
organic layers were washed with water (2 x 10 mL) and evaporated to yield
INTERMEDIATE 1.2.2 as an orange oil in quantitative yield. "H NMR (500 MHz,
CDCls): & 2.76 (t,J 7.2 Hz, 2 H), 2.99 (t, J 7.2 Hz, 2H), 3.51 (brs, 2H), 5.88 (s, 2H),
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(125 Mz, CDCI3) : d 56.42, 61.14, 61.40, 107.98,
117. 29, 126.78, 135.52, 136.80, 142.70, 154.50,

wQ30058%148¢ +) LRESDVI Sni z 240. 08 [ MtH] +, 262. 06 PCEASKE(04/001939

| NTERVEDI ATE 1. 1.4: |, 2- D METHOXY-4-r aV2- Nl TROPROP- | -
ENYL1BENZENE MeO 3, 4-Di rre%goxybenzal dehyde (0.57 g,
3.5 mmmol ) and ammoni um acetate (0.28 g, 3.7 nmmol ) were

d
6.65 (ﬁfgr&ﬂ%a&’zwmaf ﬁ—'i)ﬁ%‘%N@ﬂQ gé&fﬁiﬁe %%193?23338418 6,100.7,
107. 4N 1 M2t 180 g2 1 3160, QY Ux @0 RESIBICH/0t661E [M+HNe

ni troet hane was rennved in vacuo and the solid residue
taken up in EtOAc (15 nL) and washed with 3MHO (2 x
.0 at . 20 1.0 Q

LA J 2 p p
vacuo to afford INTERI\/EDIATE 1.1.4 as a yellow solid
(73(6Merg, 95% . 1HNWR (500 MHz, CDOI 3) : d 2.45 (s

M 9 (s, 3H), 3.91 (s, 3H), 6.93 (m IH), 7.06
( 8 02 (s, IH; 13C NWR (125 Mz, CDA3) : d
Ve 58H21, 111.55, 113.41, 124.26, 125.22, 133.97,

146 13 149. 36, 151.06; (+) LRESIMs niz 224.07 Iﬂ
NTMMEDMTEM 3 (l MERNEMI%Edm_S(qud in anhydrous THF ([10 mL) was

2-f3-FL 4~ NETHOXYPHENYL
add?de‘%rpa Xy Oﬁﬁg%%gHSWﬂPWE&r%%@ (EE Q@&on-rﬁlnm{ﬂ—zg Ly
1.1004. Biss 799 Hilio])28d ¥eMixed foiL BI AREH Ig&i@olﬂmé.wlth(v%& @ rmIg) the

mol ) i'n anhydrous THF (10 was ad
solvgni wassigmioyed in vacupg The repigae BRy §HS§°1W4 R Z/Jﬁt}g& (?g ny)and

AR IR B A0 oo pe )
andg%; érbarllgtﬁggﬂ-%&uteﬁhglaﬁaﬂb@dﬂedeﬂe@wﬁthctal’tza';ce]cid HeX5e, 33.0 mmol)
Conegueno NFHOErYoised 16 pdbricRe NPT B b7 1D, 5] G paopy
laye:%(ﬁf\éﬂg@égﬁac eﬁ:%ﬁte@f{%t(@_r ’Mﬁ%oﬁﬁﬁ%dt&gﬁﬁb Lh%rstﬁe

to p e aqlieous | ayer was
Wa@mﬂ wathtveate@2tx2 00HT) 3nd BvapomedﬂD)ylelttliETEBﬁ%EEéﬁTE Agahpsca

dark GPopeept CHRTReN ARG IT E TV (52, Cbbifr S 2RER0 F 7 ),
2.88 (t, J 7 Hz, 2H), 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); 13C 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/z 212.11 [M+H]".

INTERMEDIATE 1.2.4: 1-(3.4-DIMETHOXYPHENYL)PROPAN-2-AMINE

MeO Me

MeojiD/\'l\IHZ

INTERMEDIATE 1.1.4 (706 mg, 3.16 mmol) in anhydrous THF (5 mL) was added
drop wise to a refluxing suspension of LiAlH4 (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 HC1 (10 mL) and the

combined aqueous layers were treated with tartaric acid (3.374 g, 22.5 mmol).
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light-yellow oil (754 ngy, 89%. 1HNMR (500 MHz, CDCl 3)
- d 2.37 (br s, 2H), 2.66 , (t, J | Hz, 2H), 2.91 (t,

woO 2boskis1482H) , 3.84 (s, 3H), 6.86-6.91 (m 3H); PCBCKNRB4/001939

(125 MHz, CDCI3) : d 38.91, 43.43, 56.60, 113.89,

116.60 (d, 17.6 Hz), 124.5 133.03, 146.24 (d, J 10.5

Hz), 152.60 (d, J244 Hz),; +) LRESI M5 nfz 170. 11.
Con&é}{{émlﬁﬁ whs fiséd to2ad ddt @E%gﬂo ?f%pﬂ‘b Y@)eﬂ(ﬁ%ﬂ%ﬁﬁ

a refluxing sus ensi on I n anhydrous THF
laye( thlen rdkismted wish CHXC; (3 x 2@ 59l )i he 2@mh1md PreaniTERVE RIS E

waslyiei S HaET I Bae) ke erortieddo P BN PERMERIATE L Tas an

orangx %{1%4/@1@%@%? HERRAR (200Tkz, Um:@o?\gelgt%w%sr%g\rﬁng)

i"n vacuo resi due was di ssol ve
2.06qbtls,28); 248 ¢did, vi 1.8, 1Bt2 e, (1), 2.620dd1.) 3.2;THe2 EanbHp&dl S (m,

1 oh 8 ot éeﬁﬁi%@éér il pertlrndiD. PRER LT ﬁ%-“‘%

MR M T B AL 812 R SR Do B 1

121 48U &7, 114Y.81, WAsI 4 h)e)rL]éES]MSWzil% 141[M|+H]J3 (3 x 40
nm.). The conbi ned organic | ayers were washed with

water (2 x 10 nmL) and evaporated to yield | NTERVED ATE

J7.2 Hz, 2|—|), 3.51 (brs, 2H)5 5. 88 (s, 2H) 6. 65- 6. 70
2H), 6.74 (m I1H); 13C NWR (125 MHz, CDA 3) : d
33.3, 41.6, 100.7, 107.1, 121.1, 121.8, 123.1, 146.0,
7.4; (+) LRESIMS mlz 166.13 [ MtH] +. | NTERVEDI ATE
2.3 2-(2, 3. 4- TRI METHOXYPHENYL) ETHANAM NE Ove MeO
MeO | NTERVEDI ATE 1.1.3 (1.11 g, 4.6 mml) dissol ved
0 NEgnhydrous THF (10 nL) was added drop wise to a
refl'uxi ng suspension of LiAltU (1M solution in THF, 29
A nnxmre]oflfsﬁ)ldrgxyt@ﬁzcﬁc avid!(} .08z 7 2ehinglend flonyl daloriet(8 mL)

was%ate a¥r Iﬂ?lx%rt (51 5 \gatE%(cengihlon;l chtlonde was removed in vacuo and the
residue was taken up in dichloromethane (20 mL). Diethylamine (5 mL) was then
added to the reaction mixture dropwise and the solution was left stirring for 1 h. 1M
HCI (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 (MgSO,), 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, CDCl3) & 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, CDCls):

5 12.83, 13.86, 38.85, 43.83, 115.54, 126.60, 128.03, 158.60, 172.67; (+) LRESIMS
m/z 192 [M-HJ" (100).

INTERMEDIATE 2.1.2: NN-DIETHYL-3-HYDROXYBENZAMIDE
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sol vent was renoved in vacuo. The resi due was
dissolved in 2 NHO (30 nL) and washed with Et OAc (50

wai2des/06hus4 or gani ¢ | ayer was extracted with 2 NPEICSEL®D2001939

nm.) and the conbi ned aqueous | ayers were treated with
tartaric acid (4.95 g, 33.0 nmol). Concentrated NH4ACH
was used to adjust the solUtion to pH > 10, and the
orqueous | ayer then extracted with CHO 3 (3 x 30 nli).
The conbi ned organic | ayers were washed with water (2
20 nmL) and evaporated to yield | NTERVEDI ATE 1.2.3 as
damigt, orange oil (828 ng, 84% . 1HNMR (500 MHz,
3) d 2.68 (t, J | Hz, 2H), 2.88 (t, J | Hz, 2H),
83 (s, 3H), 3.85 (s, 3H), 3.86 (s, 3H), 6.60 (d, J 8

i)

mL) 126 18 2ied MRGR forl BR. Adter &ﬁﬂl@&xcéss)thmﬁﬁ%mdﬂwaszmmed
| NT. RI\/EDI JE 1.2.4:

in vcup Gh I RERRRPHARRRVLS B BElREosmegerE0 by e
dmhiﬂggrﬁ%i%{% ik &aﬂhéi Q&ieamroﬁm%@tmmuwopdi&wraﬁﬂﬁe (20

was ad drop wise to a refluxing
mL)swdivhtwbmethahe (_hOAInEL) c¢dlad 500 B iand therreStiting Butndn 1e848@ stir

for L5 Phowisrs Quebyfiind EbAISpronadesarBone gt g e

resid-{llaQ%lfeg\ \ﬂqﬂ%eﬁﬁﬁetﬁyﬁﬁﬂexgd rh]_EI]) dndMehiel af ZAduiebr ?G‘ﬁl The

th Et CAc he organic |ayer was
excesx tiethylainaivtal r@nN’dd(dnCé mrmn) vagrd andhegesiindigsolved in

dichf o5 5ttan, B R 1 et B aoBah wRE b P dbrlupd
amdt(n?or il t)u\gatsmﬁgmo dr%g dridDMas0,)t HRerrdUBO R JoRxat rehhﬁed in

ex (3 x 20 nL). The conbi ned organic
vacioajbe sew@mevmnﬁadmmuamwa(@r&p efy} and

e RRRAG SR8 6 A TRRIRUBTTATES £228 5% 404, |

Whlté(?,oﬁd H)HH N gso@ NBiz( @DCI%) 521H)9 (b2 s4ﬁ-IX, de4 Bt s, 3H);l§ 28 (br s,
2H) 3. %(t@, 2@»4)6 773@86 7(55Hé 3i¥6>; 6@9 fc_L %3 QZH}H),@ &83(8( Hﬂ) 7.15

I S KM R A

116.96, 117.21, 129.46, 136.87, 157.12, 172.20; (+) LRESIMS m/z 192 [M-HJ"
(100).

INTERMEDIATE 2.1.3: N.N-DIETHYL-2-HYDROXYBENZAMIDE

OH O
NEt,

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 solution 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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121. 43, 132.37, 147.81, 149.14; (+) LRESIMS mz 196. 14
[ MtH +. | NTERMEDI ATE 2.1.1

WO YD0z/0BI 48T HYL - 4- HYDROXYBENZAM DE Cr NEt 2 A nmi XPATASE2004/001939
of 4- hydr oxybenzoic acid (1.00 g, 7.2 mmol) and t hi onyl
chloride (5 nL) was heated at reflux for 0.5 h. Excess

t hi onyl chloride was remov8 in vacuo and the residue
was taken u 1 dichlor .t hgha@,{@@
residus t@ﬁ_e}lqugngﬂéﬂet %lag’dnet@ael’ﬁ]g) r eac?%gn%}nﬁ%(t ure dropwi se

d1et1‘§1’z§jmﬁ1|3 QuaaQbMbi e ont@ sndre it vadubrand mige lfe&dud. dissolved #Cl (50
was added and the m xture was ex h ﬂ\’ég L
dlchdzbroimleﬁnaml(ﬂoﬁanb) (Phexorgenigphase was vmse Fe} g&tiwgg oric

ac1d(v®§(g t:g{ é@@ En]g)n ggfxi Q\%g 2%1 ERHGAd @l?er ROARE BomdVeld 94

renoved 1 n vacuo.
vacid. %El‘éﬁdﬂeﬂ;@as\/ﬁﬁlfﬁd%@@qﬁﬂ chftﬁna‘teglaﬁln.be(@ﬁl}d the m xture

scediedtthoramiotanna Y Gra N TRV ELIA s e e i ¥ o

bt SRl LGP RBLERRRN 8Py g ) 32 0.7 4,

6.8 JER@@ AT, 72%081[ J(sos 916 m{),em(das7amm)s7 30t 43 Hzd
& Saths Iébr 3 {& 57 188 Az 42,
1H)29l)40 (Br SaH)pPCNM 25 MH@, QRCLYe B34 42418 117%34.5 184

il alp D 0 i VB e %@q@? & 03553360

172.67; (+) LRESIMS miz 192 [M H + (100). | NTERVEDI ATE
2.1.2: i VOV- DI ETHYL- 3- HYDRO%({YBE A;' DENEt2 A i xture

| 50 > pl ) and
DIETHE’ILBIEN%AMIIDEe (20 m.) was heated at reflux for 1 h.

After cooling excess thionyl chloride was renoved in

Etvacggtand the residue was taken up in dichloronethane
The di chl oronet hane sol uti on was then added
dlopwi se to a solution of diethylamne (20 nL) in
di cAl or omet hane (100 nlL), cooled to 0 OC and the
resi{ting solution left to stir for 1 h. The excess

| am ne and di chl or omet hane was renoved i n vacuo

e residue taken up in neat diethylamne (20 nlL)

andiheated at reflux for 18 h. The

NEt,

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 (MgSOu), 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 (446 g, 93%) as a clear liquid.
'H NMR (500 MHz, CDCly) & 1.74 (br s, 6H), 1.25 (4, 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,J 5.5 Hz, 1H), 6.92 (4, J
8.5 Hz, 2H), 7.33 (d, J 8.5 Hz, 2H); 3¢ NMR (125 MHz, CDCls): 8 13.50, 15.27,
62.65, 63.63, 100.42, 114.37, 128.12, 129.74, 159.30, 171.13; (+) LRESIMS m/z 310
[M+H]" (100).



10

15

20

25

excess di et hyl am ne was renoved once nore in vacuo and
the residue dissolved in dichloronethane (300 nL). The
wonrgamctisphase was washed with | M hydrochl ori cPatisS#2004/001939
(100 nm.), water (100 nmL), dried (MgSC"), filtered and
the solvent renoved in vacuo. The residue was purified
by squat chromat ography (
acet at e/ di chl oronet hane, 4/6) to give | NTERVEDI ATE
2.1.2 (6.50 g, 93% as a white SO|Id 1H NWMR (500 MHz,
ﬁ)w‘rﬁz@@z 6h 5 H, 3.26 (br s,
’ S, /7.5 Hz, IH), 6.79 (d,

IH), 7.15 (t, 8 Hz, IH: 13C NWR
(125|sz CDA 3): d 12.75, 14.05, 39.63, 43.62,

P4, 116.96, 117.21, 129.46, 136.87, 157.12,
2 20; (+) LRESI M5 mz 192 [MH + (100). | NTERVEDI ATE
. 3: i\ V-DI ETHYL- 2- HYDROXYBENZAM DE A mi xture of
fydr oxybenzoic acid (5.00 g, 36.2 mml) and thionyl
sy i de (20 nmL) was heated at reflux for 1 h. After
ng \gcess thionyl chloride was renoved i.n vacuo

ang ¥ resi due was taken up in dichloronethane (50
m). Tae dichl oromethane sol ution was then added

« SBEERS DT TP i oo
oA st i e

brombdceﬁﬂédlydaﬂml%etﬂe@ﬂdmé $ B et o g ting TriX AR Res
hea‘%@?até Eé gr{]g{ ﬁé@fx e?ﬂgﬁ and Reateduah ofiglurdad &oldd water (100

f enoved once nore I n vacuo and

gggderd%liq}&’eemﬁlt&%%'x’ef@&edi it et @ce’.tmmt(h ar®0EBI00 Tﬂg)comhmed
rgani ¢ phase was washed with | M §Ew8?*frtf iy g
orghitio @xiragts wewetwashed @@thna[z)ter @5 HY r{:}% 8¢ é} et I%102\1'1
the @91%@%%'3%6%@%4 zgzﬁgzgv 8 5B re\égﬁg Qva]s PRRAEEBY Y4ttt VRSP drAihyd
(eﬂgq %Eé%&t%/lﬂk&l&' DY ERgika mNTERMEDWTE] 21262 (M@gﬁ%@ﬁ)@@ clear
(6.11 g, 87% as a white sqlid (]t‘H gﬁé)3l\%z(brs
hqﬁB)d}BNMRIS(EJMHZL@ 3) BHY9 (b3 s50H).d 215
2H), 3.49 (br s, 2H), 3.60 (m, 2H), 3.73 (m, 2H), 3.99 (4, J 5.5 Hz, 2H), 4.80 (t,J 5.5
Hz, 1H), 6.90 (m, 3H), 7.26 (1, J 7.5 Hz, 1H); P*CNMR (125 MHz, CDCL): § 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).

INTERMEDIATE 2.2.3 : 2-(2,2-DIETHOXYETHOXY)-N.N-
DIETHYLBENZAMIDE

o 0

©/KNEQ

To a mixture of INTERMEDIATE 2.1.3 (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

OEt



10

15

20

25

6.85 (t, J7.5 Hz, IH), 7.00 (d, J8.5 Hz, IH), 7.26 (d

J I Hz, IH, 7.30 (t, 8 Hz, IH), 9.40 (br ;? I H); 1%0
wolebvs(osap84 VHz, CDC 3): d 13.30, 42.08, 117. 84, PATREAD/001939

127.20, 132.06, 158.24, 171.34; (+) LRESIMS mz 192

[ MH + (100). | NTERMEDI ATE, 2. 2. 1:

4- (2, 2-Dl ETHOXYETHOXy) JVIVDI ETHYLBENZAM DE Cr NEt2 To

head S5 Gt SRR EEA] Fre adsigpPmu waobledmke) (100

mL)addbY asl ﬂi%tlﬁﬁxhir@ emdmmmz@thm_acem(m di@@imL) The combined
ronoacet al dehyde di eth

|

orgmr?exthetsr\?s@a maslm;i Witk geé <§§§5§‘ @f&t)e éﬂ%{wg%f}gpg?faé pod
ni en

e SRR o PR P P PR anty

(eth@ﬁaeéta%é)ﬁeﬁhé 4/8Y gimmmmmmm wt(ﬂé@tg 9% es a clear

e o G0 e GRS A TR &%%SC%@ 3L e
Il

7. 5% ijé’/:{ée@ xil'é?%?glﬂg%l VE ]qurl%glﬁ/ébl ATE 23H) > 9(5 «, JS

Hz ng7)93% (@3 56H;€3 I&Br 6811 QiR Hiﬁ}mm@?@o’ Mz, CHRI7 (d J

7.5 3H) 1H;3, 25 (tn:(S ﬂ-z) maﬁi;éw (mmy_g @pq@ %§12§%51$_‘gs 15.09,

38.69.43. {062 gﬁ,@z@@ﬁg*oo i NN%91(22 g5, 137 Bopidad, 289 66,

15319?0 26s. 335é-l2)7LRESH\ﬁ§m/ﬁSl(BQ\{HHIWl@Q) 114. 37, 128 12
29. 74, 159.30, 171.13; (+) LRESIMS miz 310 [ MtHf
(100) 001939 47 | NTERVEDI ATE 2. 2. 2:

rmDI e) and cesi um car bonat e (11 00 g, 34 ?mol e)
o.MV, iV-dinethylformanm de (20 nL) was added
ronoacet al dehyde di et hyl acetal (4.7 nL, 31 nmol e)
d the resulting m xture was

0% “NEt,

A mixture of 4-carboxybenzaldehyde (2.00 g, 13.3 mmole) and thionyl 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 hand 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): 8 1.07, 1.22 (2 brs, 6H), 3.18,3.52 (2 brs,
4H), 7.49 (4, J 8 Hz, 2H), 7.88 (d, J 8 Hz, 2H), 10.00 (s, 1H); PC NMR (125 MHz,
CDCl): & 12.96, 14.67, 39.46, 43.32, 127.01, 129.96, 136.65, 143.09, 169.96, 191.61.



heated at 80 OC for 18 h under nitrogen. The reaction
m xture was cool ed, water (100 nlL) added and the
waindsieersext racted with ethyl acetate (3 x 100POL/SE20Dv@01939
conbi ned organic extracts were washed wth water (3 X
100 m.), dried (MySO*, filtered and the sol vent
removed i n vacuo. The resi®ie was purified by squat
chromat ogr aphy (ethyl acetate/ hexane, 4/6) to give
| NTERVEDI ATE 2.2.2 (4.70 g, 98% as a clear |iquid.
INTERNUEDI/SDE 31tz N.UHOIBHYLA-U&)2hr s, 6H), 1.21 (t, J |
M_ETQ_%IDO_)@"V__W_LEK__WMFD, 3.49 (br s, 2H), 3.60 (m
, 3.73 (m 2H), 3.99 (d, J 5.5 Hz, 2H), 4.80 (t, J
5.5 Hz, IH), 6.90 (m 3H), 7.26 (t, J 7.5 Hz, IH);
OMg3CNMVR (125 MHz, CDCI3) : d 12.78, 14.07, 15. 20,
K39.13, 43.12, 62.56, 68.64, 100.38, 112.47, 115. 49,
18. 67, 129.45, 138.47, 158.50, 170.77; (+) LRESIMS
z 310 [ M+H + (100). | NTERMVEDI ATE 2.2.3 : .
(2. 2- DI ETHOXYETHOXYVi Vi VDI ETHYLBENZA M DE Et Ck X) Et
Et 2 To a mi xture of | NTERMEDI ATE 2.1.3 (3.00 g, 15.5
ke) and cesium carbonate (11.00 g, 34 nmmole) in
i V.74~ di met hyl f or mani de(20 nL) was added _
8.5 gg@.@@& i1 JEDY d6) Miettiorymethybitiphenylphivspiionigy chierifie yvas
an

th [ ti 1 Xt h t 8 C f N1
ssoma ot Aot S a Pl Bl o
10Q i : %fﬂt SulX i vhdstietedytbr 2 h
me’%‘&’é&é’? aes)a(1 ggg&%gg&%t e&%%&nbi néghg%gﬁfééwexttr ac %ﬂ;r
d ( \g%aa Paﬂe\@rédgpimg @1as f@mclcu @g?m_rgt‘gom‘;oi cg@ness followed_ll_)r}]r co-
cfiltered_an sol vent r i e
10 evapeEAtian &VithRenaens (Rrge 8%%“38%‘%“61%%%@%6%&% % %9 18

0.1 @lié6lvEANHERVED TIE vAs 2d@ed. The ged
<°-§?°e‘éﬁﬁ°ﬁ@?’%ﬂ??‘3§fé‘qﬁ%8i d. 1IYINI\/1R(500 Mz, C€DQ 3) d

/ ) d
realti@Bmitturevas refhixe@HpR6 b, Aftey ¢goliggifo r(g)_nl'@nmﬁfapg\,ue-p_ gl ,
mi%tgbfé qﬁ%ﬂ%g')a’glg %t_zag%nléggo g?gigﬁs_&c(&%g ﬂfld tlﬁe?@at}ftéﬁ W%Ilé')Sefvagb’r@l@d.
COELng clﬁo&ﬂtog%ph? o8 th&zresiitrd (256.29 Berfthne/ER. B1Haelded.36 . (04910
, J 7.5 , , .25 (t, 8 Hz ||—?' 3CN|\/F§(6%§
15 iz S0°GDINBYRMEDIATES.2. 1as a7k | myigfugot E/Z isomers. Re: 0.
(pentane/EA 2:1), 'H NMR (500 Mz, CDCls): 51.03, 1.21 (2 brs, 6 H), 2.74-2.80,
2.87-2.98, 3.00-3.08, 3.18-3.24, 3.45-3.55 (5 m, 8 H), 3.63,3.87 (2's,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).

20 INTERMEDIATE 4.1.1: N,N-DIETHYL-N'-[2-(3-FLUORO-4-
METHOXYPHENYL)ETHYLITEREPHTHALAMIDE

o)
F NEt,
HN
MeO
(0]

To an ice-cooled solution of INTERMEDIATE 1.2.1 (510 mg, 3.01 mmol) and
25  diethylamine (220 mg, 3.01 mmol) in DCM (20 mL), terephthaloyl chloride (5 56 mg,
2.74 mmol) in DCM (10 mL) 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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38.69, 42.60, 62.64, 62.69, 69.09, 100.51, 111. 89,
120. 95, 127.06, 127.34, 129.66, 153.90, 168.36; (+)

WORBBIWESI z 310 [ MkH] + (100). | NTERVEDI ATE 3. RBCT/SE2004/001939
i VJV- DI ETHYL- 4- FORMYLBENZAM DE QI' NEt 2 A m xture of

4- car boxybenzal dehyde (2.09 , 13.3 mmol e) and thionyl
chloride (5 nL) was heated Qt reflux until the

ct t | api
wasfifE i 3 WGP Sy il s 0 B15y, PRI byt
solvgl:iﬂsgigl)kbmgﬁé W&sa piﬁ;]flleﬂrhy\aepleated flashiohroriitegmpky o 81Qweolumn
ved in di
(B R BEIBID RSB R MER T 8-t 3 § e SRS off ¥ g

oo SARARTERRSIR: T JOLAF o) o rapg e

1H)28ld5 (hiod) 3H) €3, 5@&ﬁt4}0)13m7>(b Lﬂ)éH\g\ﬁﬁ 8all (o iRy, .20 (a1 i 1HD),

room't enper at d hl
7 3 sy, Acdeld, 48 REDMGNME (179 Mo GO 0gA O3 482,

o+ 1 S SO SR BP, EBSRURSIT P s

frém
127@36 p%@l RN 401 TR q4|snaq331 200 HA)el 1o @ué 24 Fiz),i16d.80,

by ash chronat o et hyl acet at e/ hexanes, 50/50)
171t83; g‘f)\/IeRESH‘E&WE‘DTS%?Tﬁ ﬁi (2.38 g, 87% as a viscous

yellow oil; 1H NI\/R(SOO MHz, CDCI3) : d 1.07, 1.22 (2
br s, 6H), 3.18, 3.52 (2 br s, 4H), 7.49 (d, J 8 Hz,
rNTaa‘ﬁMEm&a“ 411.23 IEZHYL-M:[2@4{s, |IH); 13C NVR (125
X@ﬁE@YL EREPISTHAIAMEDE43. 32, 127.01,

143.09, 169.96, 191.61. 1 NTERMEDI ATE ‘

‘ 3 2.1: LWDI ETHYL-4-rrffV2- METHOXYVTNYLI BENZAM DE OMe .

C NEt2 8.57 g (0.@5 mml, 1.25 eq)

l\/b Qxyret hyl t Nél phosphonl um chl ori de was

ved]in ¥hanol and 5.74 nL of a 25%

Me é y# onHig m met hoxi de i n net hanol was added

ropw se athi roomtenperature. The mixture was stirred

for 2 h plur(?ng which a white precipitate was forned.
To BN 3RUA ddWoliondF Mikgigtarhdle|(2\5adl B4 & oenagomet4-on

methoxyphenethylamine (3.7 g, 24.5 mmole) in dichloromethane (100 mL) was added

a solution 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 separated. The aqueous phase was then extracted with ethyl acetate (3
x 100 mL), the combined organic phases dried (MgSO4), 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, CDCL): 3 1.10, 1.26 (2 br s, 6H), 2.88 (¢, J 7 Hz, 2H), 3.22,3.53 (2
br s, 4H), 3.67 (m, 2H), 3.80 (s, 3H), 6.45 (br s, 1H), 6.87 (d, J 8 Hz, 2H), 7.15(d, J 8
Hz, 2H), 7.35,7.71 (2 d, J 7.5 Hz, 4H); °C NMR (125 MHz, CDCL): 8 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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wi th benzene (2x) yielded the corresponding Wttig

reagent. 4.20 g (0.020 nmmol) | NTERVEDI ATE 3.1.1
wdizesoewsd in 70 nL THF was added. The red reaCiI/SB2004/001939

m xture was refnmxed for 6 h. After cooling to room

tenperature a 1:1 mxture %f silica and sea sand (30

g) was added and the vol att1tes were evaporated. Columm

INTERRAISHOBE A Pl L %I{@\?)led&' N3 NerA A v
DIETF ¥L1 .%?}H:.f somers. Rf: 0.31 (pent ane/ EA

2:1), 1H NWR (500 MHz, CDCI3) : 1.03, 1.21 (2 brs, 6

H, 2.74-2.80, 2.8§7-2.98, 3.00-3.08, 318324

345355(5m H, 3.63, 3.87 (2 s, 6H) 5.08 (s,

N&tH), 6.63 (s, 0.5 H), 7.26-7.35
HAN DI ATE 4.1.1: JV;

MeOAA-DI ETHYLYi V=T 2- ( 3- FLUORO- 4-

METHOXYPHENYU) ETHYL1TEREPHTHALA M DE To an i ce-cool ed

To e M IR T T ey SRR F )

metﬁcﬁ;'ﬁﬂéﬂeﬁﬂjlﬂﬂne Ghé 0r84G6L (D28q %13 Zanddl) Eﬁmiylaﬂnlﬁe @CM) k0

dded dropwi se. After the addition was

dlchmn@b@wﬁ@ lg?hrge(%@ammot)ﬁemahthgkow elderidg in40oml-idishietemethage
was iy Pud S EOAR O MR

tem;ﬁi@aﬂﬂ for $8hvEathe drhdb meetmrélsﬂloazz(w pUrsed sand (DY g), epeé atetithnol

flLash chromat ography . on S1Q2 col um ( Et DCM 50: 50)
(50 ple Megrsrgddedppg q&afﬁew&refe@gv i Vg‘ﬁtw %ﬁwaw oi | (247

chro%%i%ﬁ%éﬁly g&ﬂ@%ﬂé@@%&ﬁ% @FII? yfélcﬂeii?%? gﬁg 9556 £,

21%3 oBﬂne(stuédl'brodﬁctY‘H MAR@MBMHzﬁ CRCIE M 1413), 1.28.(2 a»rs(, 6 H),
2 S0 195 R, 3 o 58 1 bt T0 s 7053255, @59%&-91 5.3

0, 15083 97538, 19900 LU DB IORS (. 29 0o,
Hz, 60). () IRESS /A&, 465 [M:+H]".244 Hz), 171.80, 171.83:

(+) LRESIMS nfz 373.20 [M+H] +. | NTERVEDI ATE 4.1.2: N
NL- DWIHYL- N 4- 2- (4- METHOXYPHENYLBTHYLI TEREPHTHALA

INTYRREEDIATE 4.2.1: N N-DIETHYL-4-(6-FLUORO-7-METHOXY-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL)BENZAMIDE

noe"
J

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 NaHCOj3 solution (10 mL) was added
and the phases separated. The aqueous phase was extracted with DCM (2 x 10 mL)

and the combined organic layers concentrated in vacuo. The residue was dissolved in



O To an ice cool ed solution of diethylamne (2.5 ni,
24.5 mmol e) and Anet hoxyphenethylamne (3.7 g, 24.5
waonis@pi4sm di chl or onet hane (100 nli) was added R&CT/SE2004/001939
solution of terephthaloyl chloride (2 g, 9.8 mvle) in
di chl or omet hane (50 ni) drggmﬁse while stirring under
nitrogen. After conplete aédition the m xture was
stirred f ter i ch saturat j : pEEN
Mo (bamared ceBstie i HaReD Rt e £8E0
NaOH BLAAEF QM 2 RRASAdRSIINER irhétad et DEM(3et by fL). The
ac

ate’ (3 x 100 nL), the conbi ned organic phases .
comBiried rgauirSayrs condentspied teAynesidn yrumHd & SV Dopified by

SOy RSB CERAC G btaeOH K7 DRk INTERMEDIATE
4.2.7\@&9 '(yglg%& ngém%%%cg%} -‘SIQ\JMR G0%IMES, @DGH)131.69(brdk, 3H)

1.10, 1.26 (2 b 6 2.
1.20( (or s,)3H), B3 (24 4.8 184z, 3183286 (br 1]':5,),(2;&9) (rm,afl'@yg%ﬁ](m, ?Ig),

3 254 5 31} 8.30br ;%{)'_3.:6?2#3’%759.% !({'2}_}9,?6.%%(%?9/ a1
@, j‘@.g é#%{&'ﬁ@z( %5 Mz, | FSDER B, SIHE218) 1 CLMMRY (1234V68,

18, °55.25, 114,13, 126.41, 12713,
CDCRY. 5713.10,3@.38029.0853 %%, 4130, 6951,1985391 476b1 3%/, 11621 (d, 7

o 401 5t P AR S I 0 oL Me 3E

| YREYAS ¥ BEERBRMHHALAM DE To an i ce-cool ed
HZ%E?E‘?%QM T.35m. (2.2 eq, 8.13 mmol) 3- br ono- 4-
met hoxyphenet hyl am ne and 0.84 nL (2.2 eq, 8.13 nmol)

NTEf) ?\::P?f:lzlzﬂ Q otk rfiank ey QIR hepey 4. 53@. (7. 39 K

26 j i e 7 L di chl or onet hane
TE §§LSQQLV oL '?@PB?§¥% Fe-addition the

reaction was stirred at roomtenperature for 18 h. To

the crude m xture silica (10 g), sea sand (10 g), and

meffhanol Y50 nL) were added and the volatiles were

r edpued _iMHvacuo. Col utm chromat ography (et hyl
MeQcetat efdi chl oror aet hane 3: 1) yielded 920 ng (1.56

mol , 2499 of the desired product. 1H NWMR (500 MHz,

1.12, 1.28 (2 brs, 6 H, 2.89 (t, J 7.0 Hz,

4, 3.58 (2 brs, 4 H, 3.70 (dd, J 7.0, 12.5
. 3.91 (s, 3 H, 6.16 (s, 1 H, 6.88, 7.15 (2
d, J &5 Ntz 2 1), 7.42 (s, 1 H), 7.45 7.74 (2 d, J
To% Rlution of INTERMEDIATE 4.1.2 (100 g, 2.8 mmole) and 4-

(dimethylamino)pyridine (1.03 g, 8.5 mmole) in dichloromethane (80 mL) was added

b K

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
. 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, 1M sodium hydroxide
(100 mL) was added and the mixture extracted with dichloromethane (3 x 50 mL).
The combined organics were dried (MgSOy), filtered and the solvent removed in

vacuo. The crude was purified by flash chromatography (ethyl acetate/10% methanol
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Hz, 4 H). (+) LRESINB niz 433, 445 [ MH] +.
| NTERVEDI ATE 4. 2. 1:

WO P56 DISETHYL - 4- ( 6- FLUORO- 7- METHOXY-1 . 2. 3. 4- PCT/SE2004/001939

TETRAHYDRO SOOUI NOLI N- 1- YU) BENZAM DE MeO NEt 2 A
solution of trifluoronethapesul fonic anhydride (455
rrg 1.61 mol) in DCM (2 n15_3) was added dropwi se to an

in lbl )?i r?[r]l?ig?ﬁ t3 % ﬁ%@ggﬁ%@@% félgoff vl‘hﬂe a(o%ﬁQofGQ r%_

66‘V§hQIMSS(E)M§§ ebowed 1110, wasrmﬁ; Rm),cwm m@;a 22 3. 53 “
at ur at e sol uti on dded and_t he

. 0868 (S OHD: BB, TG A8 (LA B ADL R L0 s, SATB I L7

& PSRBT 0,7 G ST DG L DR o2, 20

39.3 B,M%qr!l §555‘Q—)61331q|1\@3|‘|1f‘3 { 41]26"63 1292017261$TQ|3D adsied, 137.4,
After mn stirring 1M Na rrL) was added and
144t3hé5’fﬁxlt7dr® (e LRESIMS mmm -x 10 nL). The
conmbi ned organic |ayers concentrated to dryness in
vacuo and the residue purified by SiQ2 flash
INTERMEBLAUEapY. 4 B BROMOHOMIVEIIEX3010B.4) to give
‘ MRSHRBoUNOLINGS - 9Ly & A OWETH Y (BERZAITHE %) . 1H
3H), 1. 20 (br s,
2.68 (dt /4.8, 16 I—Iz IH, 2.86 (m IH, 2.99
3.16 (m IH), 3.23 (br s, 2H), 3.50 (br s,
.6;]{‘5, 3H), 5.02 (s, IH), 6.28 (d, / 9 Hz, IH),
7 11.5 Hz, |H), 7.24 (d, J 8 Hz, IH, 7.31 (d,
H); 13C NWR (125 MHz, CDCl 3): d 13.10, 14. 38,
). 54, 41.87, 43.51, 56.52, 61.47, 113.37,
. dd, | 17.5 Hz), 126.79, 128.55, 129.11, 133.43,
136. 67 { 145. 79, 145.83, 151.33 (d, /244 Hz), 171.29;
NdB Mz 357.20 [ M+H] +. INFERI\/EDIATE 4.2.2:
JVIV- DI ETHYL- 4- ( 7- METHOXY- U, 3,
To FERRAYRREPSHOUPRRA) meil %BENEI&W@ERM@)@RE@ 3and0.71 g

(3.0 eq, 5.82 mmol) 4-dimethylaminopyridine in 50 mL dichloromethane was added
1.63 mL (5.0 eq, 9.69 mmol) triflic anhydride in 5 mL dichloromethane dropwise

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

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, CDCly): 8 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 (s, 1 H), 6.29 (s, 1 H), 7.30,
7.37 (2 m, 5 H). (+) LRESIMS m/z 417, 419[M+HT".
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To a solution of |INTERVEDI ATE 4.1.2 (1.00 g, 2.8
mmol e) and 4- (dinmethylamno)ryridine (1.03 g, 8.5

waonis@pi4sm di chl or onet hane (80 nL) was added aPe€wDISEL(0®M01939

of trifluoromethanesul fonic anhydride (1.5 niL, 8.9
nmol e) in dichl oronet hane é m.) dropw se at 0 OC
under nitrogen. After conpfete addition the reaction

mg%%%? 3 1. OB Y SR IR L. 11291 t enperat ure over
TE

VDR QL LG e e et oo

(2 x 50 nL). The organic phase was dried (MgSO ),
MeJiltered and the solvent renoved in vacuo. The residue
y'ssyl ved in nmethanol (40 nlL) and sodi um
drinde (0.17 g, 4.5 mmol e) added. After 0.5 h, IM
MeQSod7 umYhydr oxi de (100 mL) was added and the mixture

extr ed with dichloronethane (3 x 50 nL). The

conbi ped organics were dried (MgSO4), filtered and the

sol removed i n vacuo. The crude was purified by

fla hr omat ogr aphy (ethyl acetate/ 10% net hanolin
chl orpform 3/7) to give | NTERVEDI ATE 4.2.2 as an

off- £%5280||d (0.63 g, 66@6. 1HNMR (500 MHz, CDd 3)

d©1. 1.25 (2 brs, 2.90, 3.00, 3.22, 3.53 (4
fudde)(dnd J | Hz,
A sﬁiﬁgoqd‘af 3 3. d@ﬂe&%xy(p'ﬂégxeth aﬂﬂ@he(@ 00%075 .6 ; 8e I(—|z

INTEM@EDYA?E 2(2nl (BH g, 31%@:1\»);2 (rnfgsnwﬂ @D@L)s)vas ?Pfieél % 30

CH, i et e
ed and e Iﬁlxt@rz %asﬁﬁed 637" id&%bf@d&ﬁtrﬁ&ﬁarhﬁﬂbhﬂa"soluﬂon
ERNED| ATE4. . 4- F6- BROMO- 7- METHOXY- L23, 4

Chlaﬁfmmm@lgow a@zd mi fhevnivieTiberRiioBehz ApatmandPs o

ﬁltellx}l %%ﬁ{é@?angeﬁt V}%gs%leﬁﬁ&ecgh% 0 ?ﬁjaagé% E%m(v%m?o axﬁ'ﬁlle)
res1&ﬂ gamsﬂ%lﬂwmedbgﬁphyﬂ(n@haﬂovdhl@i’dfom 950 gineas

ed 1.6 eq, 9.69 nmmol ) triflic anhydride %
IN"IERMEBJIIAHM brhﬂ Aaige? &%bpw wiscareail. {H B FAENEz, LDCE) 5

118 s, 615 I RAGE 20, ¥85 (&) i 5. A (MR8, 8o\ Uk, 3.8P1
3H), 3.85 (s, 3H), 4.19 (m. 2H), 4.38 (m, 1H), 6.62 (s, 1H), 6.68 (5, 1H), 6.94 (d,J9
Hz, 2H), 7.33 (d, J 9 Hz, 2H); (+) LRESIMS m/z 399 [M+H]".

INTERMEDIATE 5.1.2: 3-[(6,7-DIMETHOXY-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YLYMETHOXY]-N.N-DIETHYLBENZAMIDE

MeO.

NH
MeO

NEt,
O
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



10

15

20

25

tenperature and stirred for 18 h. Saturated aqueous

sodi um bi carbonat e sol uti on was added and after phase
weoeepariai4son, the agueous phase was extracted WPCH/SE2004/001939

di chl oronet hane. The conbi ned organi ¢ phases were

washed with brine, dried, ggd evaporated. The crude

product was dissolved in 40" nL nethanol and 294 ny

bas1£‘ éd ?}I ﬁ@dmgn 43 qﬂ%‘?@@x@a‘c@@ﬂhﬂﬁhﬁ%‘bﬁﬁ%ﬂr 'qu?orﬂﬁﬁma(‘i g ehl) was

m xture was stirred for 30 nmn at
addécb@m the mmnat fiitezed tirdregh za\zlﬂlatmamllb?f fiBer paperi M hecpobient was

remay aFoih dbe GEHE BhaRA VA Ahibt et PUHR S RaREs e e
chrq‘ﬁl?&&‘grg%lm (gﬁbtmnonehlofyﬂzﬁﬁi 2,999, 5?&@@9& AEBRMEDRCIDS. 1.2

mat ogr aphy g, dichloronet hane/ et hano
(1.18Q; 13%y hed dﬁdou%&ﬁl heg NMIRI(S00riviz, GIYChs) dft.00KEr & 8%1)r a2 (br

5, 3852, Tloiy, 29, 31»4((3198@5”%2%@%%@ PR G2y S5 o,
3.84 gr S, 3 @(m ?r@oﬁggmgﬂ% 911(1}51,6.678 hﬁDmﬁ 63, (] 387, 7.29

(t, J*6$HEEHYED1CANE/II5 125IMH; wm) mmm 28.98, 3947, 39.77,

S T LTI NI
115k 995 86, %‘7@8“@?@ ngogl\%@@)@bgﬁﬁﬁ}gg%g@% oc

LRES)Irl\/IS%nb&:39D‘|[&\/I+H]aqﬂD@>)1 m xture was then cooled to room

tenperature, ice/water (50 nL) added and the m xture
basified by addition of concentrated amoni a sol uti on.

INTERQES R 4. 1150 )7 -masiEadass yand stdie mixture filtered .
TETRARHEIR S190GHROLINS L) 1N VISIEI WEBENWAMIDE

MOvVed fromtne organt c phase In vacuo and the
residue purified by flash chronmat ography

78@@ as a viscous oil. 1HNWR (500 WHz, CDC 3)
s, 6H32.79 (m 2H), 3.05 (m IH, 3.21 (m
9 (br s, 4H), 3.84 (s, 3H), 3.85 (s, 3H), 4.19
@38 (m IH, 6.62 (s, IH, 6.68 (s, IH),

(. , 9 Hz, 2H), 7.33 (d, / 9 Hz, 2H); (+)
LRE’@(M}IEEQQ [ MtH] +.

A solution of 3,4-dimethoxyphenethylamine (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, CDCl3) & 0.99, 1.22 (2 br s, 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, 1H), 7.20 d,J
6 Hz, 1H), 7.32 (t, J 8 Hz, 1H). (+) LRESIMS m/z 399 [M+H]".



| NTERVEDI ATE 5. 1. 2: 3-1T6; 7- DI METHOXY- 1. 2, 3, 4-

TETRAHYDRO SOQUI NOLm | - YLMETHOXYI - A/ JV- DI ETHYLBENZAM D
wa 2008862484 | A sol ution of 3, 4-di net hoxyphenet hpCasEZ®4/001939

(1.03 g 5.7 mvole) and | NTERMEDI ATE 2.2.2 (1.18 g, 3.8

mole) in formc acid (6 was stirred at room

tenperature for 48 h. Ice/water (50 nL) was then added

A S LUl SPRTIERy Y. 8RR e 1009gent T at ed
1’%& %ﬁ) UINOLI O %%&E 7XRfpgdded and

et eretthrough—a vhat rrar ilter
paper. The soI vent was renoved fromthe organi c phase
dn vacuo and the residue purified by flash

| Ongt Ogr aphy (nethanol/chloroform 2.5/97.5) to give

BNVEDNATE 5.1.2 (1.16 g, 78% as a viscous oil. 1H
WMHz, CDC3) d 1.09 (br s, 3H), 1.22 (br s,
3H), 2779 (br s, 2H), 3.04 (m IH 5 3.23 (br m 4H),
: , 2H), 3.84 (s, 3H), 3.85 (s, 3H), 4.18 (m
38 (m IH), 6.62 (s, IH), 6.68 (s, IH, 6.94
wngd (t, J 6.5 Hz, IH); 13CNMR (125 MHz,
172.80, 14.15, 28.98, 39.17, 39.77, 43.21,
54. 56, 59 79, 55.83, 56.01, 56.04, 70.75, 109.55,

s il Bl St 0850 85080 4fp Beroypprate

22.% @? g,l\@ 3@&0@%1 ﬁdﬁh’i‘(’] acuﬂ @pﬁl\L) wWaTEERMER WOECofot 3 3.
Ioe/mﬁemmm@@wnm@ued\and th@mmmmﬁqﬁ byedditionsd BENZAM

O NEt 2 oI u
congenEatie AEPIBNY PABHO gAY ™ (0 LY vigs agds and e i
ﬁlte‘ré\&r t%f@@' PWEadnzd B flted hager. 4Thk svt@heyvas renfovedifonsibe d
was stirred at roomte erature for 48 h.
10 orgamephmeem veaE and thewesidue paritierdy aﬂbcm%atﬁgs@h}‘ e

el il 5 5 v B EERUERATTA0RESR 7 ) B o
visdods 8 Jvib a8 sramHZPE D1 81.03apen (2 Bhs, 6| 286(bvadH),
2.83 (m, 2H), 3.02 (m, 1H), 3.20 (br m, 3H), 3.50 (br s, 2H), 3.76 (s, 3H), 4.10 (dd, J
3.5, 9 Hz, 1H), 4.18 (dd, J 3.5, 9 Hz, 1H), 4.37 (dd, J 3.5, 9 Hz, 1H), 6.66 (s, 1H),

15 6.72(dd, J2.5,9 Hz, 1H), 6.93 (m, 2H), 7.08 (d, J 8 Hz, 1H), 7.27 (t, J 8 Hz, 1H). °C
NMR (125 MHz, CDCly): & 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]".

20 INTERMEDIATE 5.1.5: 4-[(6.7-DIMETHOXY-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL)METHYL] -N.N-DIETHYLBENZAMIDE

MeO. O
NH
MeO
EtoN O

o)
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removed fromthe organic phase in vacuo and the
residue purified by flash chronmat ography

wonedshvansh/ chl orof orm 2.5/ 97.5) to gi ve | NTERREDISRIE4/001939

5.1.2 (1.34 g, 82% as a viscous oil. 1H NWR (500 MHz,
CDCI3) d 0.99, 1.22 (2 br s 6H) 2.80, 3.01, 3.16 (br
m 8H), 3.84 (s, 3H) 3.85°(s, 4.27 (br m 2H)

3 434@3?9_@% g'}o&(#_%cp 34 Sé%éiﬁgxyb%et@}a%(ﬁv&s'cff@solv@d%;m FhLJ 8

formie 8ad (hderdic8cd®inglahl the rejulliESdlMrormvas 8@ded to 2.36 g

+. | NTERMVEDI ATE
o, o£o HL) v;wwm EVEMEPLSTREFo gt wassieed de s
for2 o S on l}ﬁe% enetﬁ%&%@%w%ﬂv@%&sm@e

amne (0.07 g,
and !DIIM@\)asaaﬂded m&@bﬁﬂ@hz aauébu(s Qaykr tp p1A.19 itwad extracied with

DCYic heEAaaRic(R0se 3 WAHed i e B AP R Kot o

. tspat t
el (2 B g R el B e P
mmbl) ew@gﬂ? Mba‘{mmlm{h NR&(SGOtIﬁHzp@Dé}h) Thd4s bR €hbrspasl),

ve rom e organic a
2. 68808 e B 32D AP Mo 2ap e b Aty 342 388 2 6 1),
C

415798 R Frg el %%%ﬁé)"???ﬁé%@‘% P D AR 00 e
[MAHEDOA 3) @ d 1.08, 1.21 (2 br s, 6H), 2.76 (br s,

IH, 2.83 (m 2H), 3.02 (m IH), 3.20 (br m 3H), 3.50

(br s, 2H), 3.76 (s, 3H), 4.10 (dd, J 3.5, 9 Hz, |H),
INTERMEDIATE F31.6; NYV-BFETHMI-2-f(63VIETHOXY31.23.48 Hz, |H).
TE OISHQUENDR.INdE OXYHBENY, 93 (m

2 7.08 (d, J 8 Hz, IH), 7.27 (t, J 8 Hz, IH). 13C

NVR (125 MHz, CDO 3) : d 12.78, 14.13, 29.83, 39.06,
MeQQ, 43. 16, 54.35, 55.08, 70.72, 112.13, 112.38,
.46, 118.57, 126.33, 127.33, 129.47,
A .52, 158.14, 158.67, 170.75. (+) LRESI M5
mz 369 [M+I—I] %. INTERVEDI ATE 5.1.5: 4-1(6] - OTNETHOXY

QO

- Ki V- DI ETHYLBENZA M DE3:43 niL (0.020 nol, 2
%hoxyphenet hyl am ne was di ssolved in 20 niL

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 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 5.1.6 (1.09 g, 89%) as a
viscous oil. 'H NMR (500 MHz, CDCl3) 4 0.91, 1.01 (2 br s, 3H), 1.20 (br s, 3H),
2.76 (br s, 3H), 2.95 (m, 2H), 3.01, 3.17 (2br s, 2H), 3.31 (br 5, 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, J 8 Hz, 1H), 7.17 (d, J 6.5 Hz, 1H), 7.26 t,J7.5
Hz, 1H); °C NMR (125 MHz, CDCl): 5 12.65, 13.74, 29.74. 38.66, 40.22, 42.51,



formc acid under ice cooling and the resulting
sol ution was added to 2.36 g (0.010 nol) vinyl ether
WORNBRWERE ATE 3.2.1. The mixture was stirred URAEISE2004/001939
reflux for 2 h. After cooling to roomtenperature the
sol uti on was poured onto g shed i ce and DCM was
added. After adjusting th queous |ayer to pH 10 it
t t Te n 2 O 965s h87.07,
s D, P o B e e oy (2
153.%1 91@7@0 ¢683rIo¢+erﬁEﬁMﬂam@3@QM+Hb (100)1) vyi el ded 0. 35
g ( 93 mol , 9% of the product. 1HNWR (500 VHz,
CDCIS):5114 23(2brs 6 H, 2.68-3.02 (m 4 H,
3 4 H), 3. 82,

INTERI\/EDI ATE 5 1.6: A V- DI ETHYL- 2- r f 6- I\/ETHOXY L2. 3. 4-
O SOQUGNCOLGN- | - YI METHOXYI BENZAM DE NEt 2 A
onlof 3-nethoxyphenethylamne (0.74 g, 4.9

e e | NTERVEDI ATE 2.2.3 (1.00 g, 3.3 nmmole) in
forrric acid (5 nm.) was stirred at roomtenperature for
ce/ water (50 nL) was then added and the

Hasi fied by addition of concentrated anmoni a
solutign. Chloroform (150 nL) was added and the

- teredthrough a Whatman I PS filter paper.
The sol vent? was renoved from the organi ¢ phase in

g e s O el
(fret hanol / ch] or of or
3,4-gimethoxypheuethy a@g%\{pfa‘g Lsolved H@ B THA oot R@Wﬁg‘fzﬂ“"
10 for ?EBf%%x%a&o%%xhng e %?f?éenﬁateal'l)t va&;o%d(rbchssfblveﬂhh DCM

01, 3.17 (2br s,
The30r§émé bha@ wishash&d Wﬁh chimratgd 4qyesuBIOABM blcagqq}lgte@olz)@on

wat@d anglbp@e chqg @%@%ggenﬁzqedjy V cng_cé g‘hf: 'gssugm’,gzsgﬂl ( das's;?iﬁg‘%g

51 g8.71 1
by f}%& JIHB?Z\KD%%%EWO %%%ﬁr&%ﬁtﬂn’{@zthaglgl 9?% Qd7 ileld73 1 871 Hmol,
9693 Po6breddidh 2dam 4B BMIB@EOQGMHZACE@B)?@ 196, 125412 Q@, 6 H), 2.77,

15 2945706526 (4 ddd- 4 1528 359 (@ brs, 4 1) 366, 3:89'C%, B, 5.11 5. 1
H), 6.25 (s, 1 H), 6.65 (s, 1 H), 7.31,7.35 (2 d, J 8 Hz, 4 H). "CNMR (125 Mz,
CDCL): 5 13.2, 14.5, 20.3, 39.5, 43.6, 42.0, 56.1, 56.2, 612, 111.2, 111.8, 126 8,
1292, 127.8, 120.3, 136.7, 145.7, 147.5, 148.2, 171.4. (+) LRESIMS m/z 369
[M+HT.

20

INTERMEDIATE 5.1.8: NA-DIETHYL-4-(6-METHOXY-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YLYBENZAMIDE

e,
<

0] NEt,




10

15

20

25

153. 91, 157.90, 168.32; (+) LRESIMS miz 369 [ MrH| +
(100). | NTERVEDI ATE 5.1.7: 4-f6, 7- DI METHOXY- L2. 3. 4-

WOBTRALMBRO SOQUI NOLI N- 1- YLVi WDI ETHYLBENZAM DECOSENAY/201939

1.87 g (9.11 mmol ) of I NTERVEDI ATE 3.1.1 and 2.00 nL
(1.3 eq, 11.8 mml) of 3, 4:di net hoxyphenet hyl anmi ne
were dissolved in 30 nL TFW and stirred under refl ux

OTRRMFILNTE 2o a2 gt R T fIRRaCi B, o7

mL, %Sfiﬁﬂlow Wwére Siadsolvad edTRA (Ot ) sad lsmn‘ed)mmmmfer 18 h
solution, water, and brine, dried, _an
The yegetion myKare WatonPeirass it yacisanst rerlsss Hquvlcﬁ&g@ ﬁthe orgatiic
h
o R TP 0 S Sl PR GRbBp ks s

I sh foam
briné, EﬁﬁdMllZi conlP&BNed i vicidd Tha réalt{ng dyngy was pﬂnﬁ@lb}r?ﬂash

chrophatoga]@glotz:yéé %?rggcgs,hd%gﬁq)(’ﬁﬂ?? g i% (Oé m@oh)@g ( Zlé-gl(fg/g{ 6%90
Wﬁﬁ??ﬁ?% @%11% bo;g '6311% 27%63%3()@#4 B g4§'¥br§g4 154)) 34’;163@ 73

@ s462H§) 5 &6(s]1 H:}§6 38-6665. (&, 311 724, 130.(8d, 136184 HR6H)2,
27.8, 129. , 136.7, 145.7, 147.5, 148.2, 171.4. (+)
LRE.%WG% MHH M-H] +. | NTERVEDI ATE 5. 1. 8:
JVJV- DI ETHYL- 4- f 6- I\/ETHOXY-I 2.3, 4-
ERO Seel Na7ll}|- 1- T

di ssol ved in TFA (50 rrL) and stl rred under refl ux for
‘The reaction m xture was concentrated in vacuo

el At ed aqueous sodi um bi car bonate sol ution,
eQ/vater, And brine, dried, and concentrated i n vacuo.

The r ting syrup was purified by flash
E‘EWO raphy to yield a reddi sh foam (4.07 g, 12.03
PATD 1H NMR (500 MHz, €Dl 3) : d 1.04, 1.16 (2

brsg 6 H),.2. 86-3.30 (m 4 H), 3.46 (brs, 4 H), 3.70,
N,N?diZt%yl—S-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 to yield a white foam (0.25 g,
0.68 mmol, 70%). "H NMR (500 MHz, CDCl3): & 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-DIETHYL BENZAMIDE
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(2 s, 6 H, 543 (s, 1 H, 6.58-6.66 (m 3 H), 7.24,
7.30 (2 d, / 8 HZz, 4 H. (+) LRESIMS mz 339 [ MrH] +.
WORNBRWERK ATE 5. 1. 9: 3-(6, 7- DI METHOXY-1. 2. 3. 4PCT/SE2004/001939
TETRAHYDRO SOQUI NOLI N- | - YLVM V- DI ETHYLBENZA M DE
i VAV-di et hyl - 3-f or nyl benzaﬁ@de (200 ng, 0.97 mml) and
3, 4- di net hoxyphenet hyl am (0.25 nmL, 1.50 mmol) were
offessolved in formc acid (1.5 nL) and stirred under
reflux for 18 h. The reaction m xture was concentrated
vacuo and redi ssolved in DCM The organi ¢c phase was
®eh wi t h saturated aqueous sodi um bi carbonat e
uti on, water, and brine, dried, and concentrated in
The resulting syrup was purified by flash
at ography to yield a white foam (0.25 g, 0.68
, 7099 . 1HNMR (500 MHz, CDCI3) : d 1.03, 1.21 (2
br 6H), 2.74, 2.90, 3.04 (3 m 3H), 3.18 (m 5H),
PB3NER. 87 (2's, 6H), 5.08 (s, IH), 6.23 (s, IH), 6.63
1

DA TR A9 G mlln 4192 5B R oA taming
(0.09 ETRATDRE B FblieNRsb Vel inYindthaWo IR LV ABEN LA aDEOMe  C
NB2 | NTERVEDI ATE 3.1.1 (100 ng, O.49 1) and
tempemtugg st Bdx yhe éﬂ@@rﬁwaaﬁ?mw{%ﬂo’gcm?n S AT YaSwer e
redi?éeoﬁ%?il HaFA af %rﬁﬁ?g‘ﬂ% re%ﬁi&ﬂ‘r)}i'xﬁﬂg wils 8 adb: 5 @9

nperature e solvent was renoved in vacuo
aftewatdt bencestsated & wrso nadisindived in PCMEATHelorgamt phast s
reaction mxture was refluxed for d and afterwards.

Was@sa E"éﬁtsﬁwfaéﬁ‘i FqeQUT ISR 4t deSPTHgY Wafﬁﬁzﬁflg Eﬁﬂses%ed»

an Qﬁ%&%ﬁwﬁbﬁ%&%@%@@éﬁ% g&r/hb v&@tpamfea%quﬁem&nﬁg%wmy

[ and brine, "dried, an

I carbonate solution, wa
to yécld adodm §68&mgj O 185 amam], 3396). PHNMRi (160 Mz CEB): 6 1.12, 1.24

purified by f]lash chr raphy t i el f
(2 i, 010, SEB IR 89 25 T RRPORE D s S S 50 3 503
’ 7: 43 28¢C NMVIRY(1£2 MHz,
63, 35 .0tk o 0720 0. 1y, R MR
CDCl): § 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]".

INTERMEDIATE 5.1.11: 4-[(6.7-DIHYDROXY-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YLYMETHOXY]-N.N-DIETHYLBENZAMIDE

HO.

HO NH

0”7 'NEfp
A solution of 3,4-dihydroxyphenethylamine hydrochloride (0.19 g, 1.0 mmole) and
INTERMEDIATE 2.2.1 (0.20 g, 0.7 mmole) in formic acid (2 mL) was stirred at
room temperature for 48 h. Ice/water (20 mL) was added and the mixture basified by

addition of concentrated ammonia solution. Chloroform (50 mL) was added and the
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IH 3 6.67, 6.78 (2. d, J 9 Hz, 2H), 7.26, 7.32 (2 d, J
8 Hz, 4H). 13C NMR (125 MHz, CDA 3): d 14.2, 15.5,

wa20/068i841, 39.7, 43.8, 54.5, 55.8, 55.9, 108PBT/SE2004/001939

109.1, 124.0, 124.9, 136.7, 126.6, 129.1, 150.5,

151.4, 171.3. (+) LRESIMS pfz 369 [ M+H| +. | NTERVEDI ATE
5.1.11: 4-r(6J-Dl HYDROXY-I , 3. 4-

it R S Bhenct o e

the d}g@iﬁ@pmose gﬁé d@cubgma?l 9hegnelsﬁué)pumﬁd:cbby ﬂa]sh dlmfﬁﬁmaap
f
(methenqlich raﬂormoyﬁ) t%%ﬁ?%ﬁ%&%&%gﬂal @ell ¥ {gé%/") 6%6

sl RSN SR R B B oot

lH)aﬂg?gorr% QiH, e, >3t418r(e bE k) A?qa)" a0t(br Q2FY), 4.15Wat syaH),| 665 (br s,
\

D) 6. RSB, AR D 53 G THRE Tk UM Gy MHRE, ©

OGRS ABLATE SR AL e, B e A Yo,

115. H%Riiﬁw 1Mslz>7 mgs)m d9 11413665(, bu4 51, 1926, 27B86.((®) s,

br’s. IF), 3.12 (br s, | 3.31, 3.48 (2
LRESIMS m#d71 MO8l (br s, 2H), 415(bps I H), 605§br

s, 2H), 6.42 (s, 2H), 6.81 (d, J 8 Hz, 2H), 7.26 (d, J
8 Hz, 2H). 13C NWR (125 MHz, CDO 3): d 12.80, 14.03,
INT%PMEDL&QESYL 1BV, 6DIEIH YD, 4- 674H@DR®XW6MEW
TEFRABYDR OO O0INGRANAGY L IRONZAMITHS. 08, 129. 29,
.61, 159.26, 171.56. (+) LRESIMS niz 371
[NMFU+ | NTERVEDI ATE 5. 1.12: A
- 4- f 7- HYDROXY- 6- METHOXY- U, 3, 4-
RO SOQUI NOLI N-1-YL) BENZA MDE Cr NEt2 To a
HE&OD aNtt ure of  3- et hoxyt yram ne hydrochl ori de (210
ng, 1.0B8 nmol) and | NTERMEDI ATE 3.1.1 (180 ng, 0.87
 slowy added trifluoroacetic acid (3.2 ni).
i on was heated to reflux for 20 hr afterwhich

excess frifluoroacetic acid was renoved i n vacuo and
t he r gt -2red|ssolved in

To a cooled mixture of 3-methoxytyramine 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 refiux for 20 hr afterwhich excess
trifluoroacetic acid was removed in vacuo and the residue redissolved in
dichloromethane (20 mL). The solution was basified with saturated aqueous sodium
bicarbonate to pH =10. Dichloromethane fraction was separated, washed with
saturated aqueous sodium chloride (5 x 5 mL), dried over MgSOx 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. ' NMR (500 MHz, CDCl3): & 1.12
(br s, 3H), 1.23 (brs, 3H), 2.75 (m, 1H), 2.93 (m, 1H), 3.04 (m, 1H), 3.20 (m, 1H),
3.27 (br s, 2H), 3.54 (br s, 2H), 3.86 (s, 3H), 5.01 (s, 1H), 6.28 (s, 1H), 6.61 (s, 1H),
7.26-7.32 (m, 4H). C NMR (125 MHz, CDCL): 6 13.14, 14.45, 29.30, 39.50, 42.17,
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di chl oronet hane (20 nL). The solution was basified
W th saturated agqueous sodi um bi carbonate to pH =10.

wonelsloer4swet hane fracti on was separat ed, washe#CWiSEE04/001939
saturated aqueous sodiumchloride (5 x 5 nlL), dried
over MySq 4 and concentrated. The product was purified
by flash chromat ography usﬁ%g silica colum and

o S SRS A AT e 5 sttt g

| | LHSR MHz, CDOI3): d 1.12 (b
145%9m1¥¢é§\§&@t§1§$7§1m 27§Q]3m I H) 29)3(m IH),( r
3.04 (m IH, 3.20 (m IH), 327(brs 2H) 3.54 (br
5 () I\

NgERMEhrATE L (3! 'H, 8 6l
TETRAHYDROL DI : ‘
61. 23, 111. 20, 114 19 126. 72 126. 92 " 120. 18 130. 11,
.49, 144.06, 145.92, 171.44. (+) LRESIMS mfz 355
‘ NTERVEDI ATE 5.1.13: 2VJV-Dffi THYL-4-(5,6.7. 8-
ROr 1 31D OXOLOr 4, 5- G1I SOQUI NOLI N- 5- YUBENZAM DE
prRy| enedi oxyphenet hyl am ne hydrochl ori de and
w .2 eq, 5.95 nmmol) | NTERVEDI ATE 3.1.1 were
dISSO ed in 7 nL TFA and the solution was stirred
under geflux for 18 h. After evaporation of the
vol af¥’| €8¢ he residue was taken up in DCM washed with

G
1.00 % éﬁ%‘é%ﬁl}éﬁagﬁmﬂ%ﬁﬁﬁﬁyﬂﬁeﬁﬂhﬁmﬁe hy mtmbnd@mm hrzo pe1.2

romat ogr aphy (40 DCM Me 2
eq, .98 e ABUT ERMEDRIAT Frivbl1 wergd@ss@we@rk’éa& 'ElﬁAfaB%Fhe solution

wa% ls_Jrgge glsdggrel}gz ?P@mzéﬁ%riev]ﬂ)&rsw& o§é1§ é/%lagﬂeé gh%lgé)srdue was
u‘?{D@M (WashbdwithOl ﬁﬂa Sous dofliund hipdroxide 381u(18n,rwat611—|)1nd

SIMS mz 417, 9] MtH] _+. | NTERVEDI. AT §3
bride érﬁﬂdﬂMTdsbmmm (46 23 DEM/MeOH 30:1) yie 464 330 mg

TETRAHY IN-1- v

W@goﬁ &y lw @O%ﬁ% vas > di ?Egiqvedm?
bré, BrJ %4, 2.5, B.0% 3.@@@4 m, 4H), 3.28, 3.58 (brs, 2H), 5.10 (s, 1H), 6.29 (s,
1H), 7.30, 7.37 (2 m, SH). (+) LRESIMS m/z 417, 419[M+H]".

INTERMEDIATE 5.1.14: 4-(6.7-DIMETHOXY-3-METHYI -1,.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL)-N.N-DIETHYLBENZAMIDE

Me

MeO
O H
MeO N

0™ 'NEtp
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
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and the resulting solution added to | NTERVEDI ATE 3. 1.1
(575.5 ng, 2.80 mmol ) and refluxed for 17 h at 98 0OC.

wohesHeAswas then renoved in vacuo and water (ROT|SE2004/001939

added. Concentrated NH4OH was added until pH 11. DCM
(2 x 30 nm) wasused to extract the aqueous phase. The
organi ¢ | ayer was washed wwih brine (2 x 10 mL) and

th | ed

usedyg exiaet Beraae P dred e P hed ¥ith HhR2 R

mL) GFl GRCIMpet B3nckked 34 David elﬂﬁ{éEFﬂﬁDIgﬁEEtﬁ amma.ﬁuan
g (291 ng, 29% . 1HNVR (500 oz (br

Repw,tecBﬂ)rpmmog@p@b |on§1031;4)1um;_1 (Eg),(xg qu,_p.'ﬁjl 93: Z"E etéfoy(
ovrppenfims A 1%%1 % flg9T me Dy Ry st g E‘f’% 8

|
102@%3@1)%18 Hg\ f‘ﬁw]s 31113(23&@@1( 7o (mQD?I)L 3)19: (bﬂs
2H) 5546 8n, 56),0751 (ssar@ss 7118.330), 50215.63D, 498 (%sle) ﬁ%% (FolH),

ol e e AR

R N S

136J6BTERVEDIIATB11147. @ (16176511@) LRESEMSivii2)3 8qeid [M%Iébr ved
in TFA (7 nL) at 0 OC and the resulting solution added

%&f&%%ﬂﬂ%ﬁ 37401 (842 y, 4.10 mol )
TE (5 DIBX 0L DI STEISOOUINOTIT th 4

CCl \J.b I_}
added until pH 11. EtQAc (2 x 30 rrL) was used to
ed<tract t he agueous phase. The organic |ayer was
shed with brine (2 x 10 nL) and concentrated to
$ in vacuo. The residue was purified by flash
weoraphy on Si @2 colum (Et OAcMeOH 95:5) to
orfd | NTERMEDI ATE 5.1.15 as an oil in quantitative
LN 1H NVR (500 MHz, CDA3) : d 1.11 (br s, 3H),
r s, 3H, 1.91 (s, 3H), 3.00 (m IH, 3.18-3.24
A, 3.39 (m IH), 3.51 (br s, 2H), 5.51 (s, IH),
6.01 [br s, 2H), 6.27 (d, /7.5 Hz, IH), 6.63 (d, /8.5
Ety. 29-7. 39 (m 4H); 13CNMR (125 MHz, CDdO 3) :

n\ITdERll&sz%SIAT M53 (6‘}L 020 08 39T vis dfsbolved in TFA (7 mL) at 0 °C

and the resulting solution added to 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. EtOAc (2 x 30 mL)

was used to extract the aqueous phase. The organic layer was washed with brine (2 x
10 mL) and concentrated to dryness in vacuo. The residue was purified by flash
chromatography on SiO, column (EtOAc:MeOH 95:5) to atford INTERMEDIATE
5.1.15 as an oil in quantitative yield. '"H NMR (500 MHz, CDCly): 8 1.11 (brs, 3H),
1.22 (br s, 3H), 1.91 (s, 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),
7.29-7.39 (m, 4H); *C NMR (125 MHz, CDCl;): 5 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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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,
wa200508148¢ +) LRESI M5 ni z 353. 18 [ MtH] +. | NTERVERCASE2004/001939
5.1.16: TJV- DI ETHYL- 4- (5, 6J- TRI METHQXY- | , 23, 4-
TETRAHYDRO SOQUI NOLI N- 1- YUBENZAM DE OMVe MeO. Mes r
NEt 2 | NTERVEDI ATE 1.2.3 (828 ng, 3.92 nmmol) was

ivERREbIETE o b AT S M ST S
TETR@GAYDRQISOPUNOLINI-IABENAAMIDE  or 15 h at 98 0C

The TFA was rermved in vacuo and water (10 nL) added.
Concentrated NHAOH was added until pH 11. EtOQAc (2 X
§ was used to extract the aqueous phase. The
ayer was washed with brine (2 x 10 nL) and
tled to dryness in vacuo. The residue was
{ by flash chromat ography on Si Q2 col um

antitative yield. 1H NWR (500 MHz, CDCI3) : d
s, 3H, 1.25 (br s, 3H), 1.99 (s, 3H),
298314(m 2H) , 320325(m 3H, 3.35 (m IH),
NBH), 3.64 (s, 3H), 3.88 (s, 3H, 3.93 (s,

TR RS P05 A e et o et ] b

o 55 B 8 A RO SO ES 0 me

3.92kBBhoBhndréfued, for 53 h 2198 YEITIRATF A s 3EmoY o) in IvRER! v8 water

(10 Wj\ﬁdﬁﬁ@ﬂ‘?’ﬁ@rﬁg’%@ RNEsgdﬁchuntﬂ p}} 11.EtOAc (2x30ml) !

a8
L i G ey s
10 rahpai ﬁﬁxcaﬂnire(tai m cbmess)zro@mmqn“ﬂie) reslriu@my paigkbyash

cm%ﬁft;gaégg on 816 Qi EAERR0E948) B SRR INTERRIEDIATE

5.1.16 as an oil in quantitative yield. 'H NMR (500 MHz, CDCls): 8 1.11 (br s, 3H),
1.25 (brs, 3H), 1.99 (s, 3H), 2.98-3.14 (m, 2H), 3.20-3.25 (m, 3H), 3.35 (m, 1H), 3.54
(m, 2H), 3.64 (s, 3H), 3.88 (s, 3H), 3.93 (s, 3H), 5.53 (s, 1H), 6.06 (s, 1H), 7.35-7.38
(m, 4H); *C NMR (125 MHz, CDCl3): 6 13.01, 14.40, 22.75, 39.69, 39.88, 43.59,
56.31, 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+HT".

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

MeO. /©/N02
0 Neg

K

@)
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7.64 mmol ) nosyl chloride was added. The m xture was
allowed to warmto roomtenperature and stirred for 18
wa . 2005v6148€act i on m xture was poured ont o crushedTiSEz004/001939
and extracted with DCM The conbi ned organi ¢ phases

were washed with 1M hydroch) oric acid, 1M sodium
hydr oxi de sol ution, water,”-and brine. Drying and

ev, rati ' i
2175 BB A EREBIARE o1 8 pLRCt.0 0 Bh20 ol |
trietiiHarhine vf’erf)aiggolfzrﬁd BP0oL DEAYoadéd w 0 Cgand L0 gaWlp eam
was | sol at ed. i ndj
7 6AopahPPE SR Ors PHS A Pe SIS 11es it 6 i i
)iq 1l . .
temée%?%%nd%ggiwrgﬁ 111":1“')11% rée&%én %:rg%'%re %ﬁzﬁo%r@% gmtz) %ml‘ﬁslhe&c@-z
and gxtéﬁlt_e(kdbﬁiﬁh DZIN?é., Ttga c%gnt(med @khnic phags ere waphedevidul My, J
WA, NCHRT MR MO W v

( :
ooy S oy e ) DUt 1

(90 @an@iﬂx?éwgmgnf) égj(gg,mrnokgfm pREh SRR 5
o RS ol B MM o
des%bgh.gggqumﬁ@gﬁoﬁ,mﬁzw 1@415‘2 gﬁs,cxm)m.@z (s, 115), 862 RH),

boron tribromde in nL DCM was added
3.1 2o diH)s .26 Tbrs, 26), 3t39d(m, WD, 254 we2He3 Va3 4343 11D,

e T A T R T L AL R
4H)? g.ge%&,nw.mtzsemﬁls-.zmaw D @A, i20). (H) URESIMEve/2c30d [d-1]0

_ and another 1.14 nmL (2 eq, neat) boron
tri brom de was added. The reaction m xture was al |l owed

TR MBRTALR § POV OEFREFAYYLE (RAfy SRS frer 60 mi n.
NI AT ST EONST T P S T ETRIARVOR IS8ttt dpi. 2t ed
YL . ce——rie —CooTr organmrtrTayer s Wer e
M_ sat urat ed aqueous sodi um bi car bonat e

solution, water, and brine. After drying and
HOevaporatl ng the r,\ﬁ]si due was purified by

omat#gnRepny (DCM MeCH 70:1, 90 g). 1.99 g
Wl lguagnt.) of a |ight

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) boron
tribromide in 20 mIL 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 tribromide 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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yel | ow foam was isol ated. The spectra indicate the
presence of two rotanmers of which the major one is

wdeswsrocbsd. 1HNVR (CDCl 3, 500 WHz): 8 1.15 ( br 8CTRKE)004/001939

1.27 (brs, 3H), 2.48 (m 2H), 3.29 (brs, 2H), 3.32 (m
IH), 3.57 (brs, 2H, 3.79 {m IH, 5.32 (s, IH, 6.39
(d, 2.0 Hz), 6.42 (dd, 2.0999.0 Hz, IH), 6.73 (d, 9.0

vl BN LA e iy el e

i ik e g e g
rr r -1, 23, 4- -
the majmwmésww@w&%hé@oﬁw ﬁ?ﬁ?ﬂ o,
| . | 0 i at
s TSI st et 3.7 Dol 270, )

chl or ohet
1H),s&3%(d,cmro Ifev?)“; 6m|qqaﬁ,lot.®,_c9d@m, Ay 648 (d, %@Z{Edﬁ)o’.? B0 (mi),
nmet hanesul f on chl ori de . e n was
7 860 BT OB i 8.0 BortiDe i ae oS A LEAEHE" or s
h after which TLC (DCM MeOH 100: 1) indicated conplete
consunption of the starting material. Crushed ice and
INTERMNEDOM B! :ad (e DIBTHL AMENOACARB N YLARHEN Y&t 2-[(4-
NITROPHENYLISUDPOBE Vias?. 3as TETR MDD REN 80 QAAN O3 INHe YL
METHAESEEORappr at ed. Fl ash chromat ography (DCMto
~ DCM MeCH 100:1) gave 152 ng (0.259 mmol, 88 % of the
product, which was directly used for the preparation
Me Qf.O KRMEQI ATE 4.NQ> | NTERVEDI ATE 6. 3. 2:
) | ETHYL ) CARBONYL1PHENYL} - 2-1 Y4-
LI -L2, 3, 4- TETRAHYDRO SOOUI NOLI N- 6-Y
L DI METHYUS\WPFRAMATEGL CT NEt2 150ng (0.29 mmol )
| NTERVEGFA 6.2.1 and 153 ul (3 eq, 0.87 Mol ) Hnig's
base werlig _dVssol ved in dichl oronethane. The sol ution
was cooled to O C and 63 ul (2 eq, 0.58 mmol)
di met hy| s ﬁ@tm)yl chl oride was added. The reaction was
al | oned 2

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 (0.259 mmol, 88 %) of the product, which was directly used for
the preparation of INTERMEDIATE 6.4.1.

INTERMEDIATE 6.3.2: 1- {4-[(DIETHYLAMINO)CARBONYL[PHENYL}-2-[(4-
NITROPHENYL)SULFONYL]-1,2.3.4-TETRAHYDROISOQUINOLIN-6-YL
DIMETHYILSULFAMATE
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warmto roomtenperature and stirred for 18 h. DCM and
wat er were added and after phase separation the
wonrgamiccisk ayer was washed with 1M hydrochl ori cPatisS#2004/001939
sat. sodi um bi carbonate sol ution, water and brine,
dri ed, and evaporated. Flash chromat ography (DCMto
DCM MeOH 30: 1) of the resi®le yiel ded 116mg (0. 19
|, 66% of the product, which contained traces of
tarting materi al énd whi ch was directly used for
b i RVEDI ATE 6. 4. 2. | NTERVEDI ATE
602%01: {4- \f DI LAM NO*CARBONYLI PHENYL) -
1, 23, 4- ' OQUI NOLI N- 6- YL METHANESULFONATE O
NEt 2 152nmy XQ9299 nmol, 88 % | NTERMVEDI ATE 6.3.1 was
' 10 mL DVF and 43 ng (4 eq, 1.04 mmol)
['ithium hySgoxide and 44 ng (1.5 eq, 0.389 mmol)
nmer captoacelic acid as its sodiumsalt were added. The
m xture was NGt red at roomtenperature for 18 h. TLC

o e B B TERE T e S 4
basegvr?%é/{d&@mea% dchlofiRetRAE Tg@dﬂﬁﬁoﬁ’ffvaé E86160t0S0 WRend@eriai2

e mxture was stirred for another 3 h. TLC and
eq, V58 handl) Himkthyiselthnmryd sklotde wias gddad: iThg repgtien was allowed to

Anot her 3 eq of both of th t s, wer
warky{g roH EBT R T SrRaor T B ae V?(%teﬁ‘.”@’%%?g%‘%}?ddaﬁ“
phast depdraflh Bfelordific Riyaf WheWaRMeE it 1 BNBydBeHIbes acid,aat. Of
the nercaptoacetic acid was added. After stirring at

sodiuonicarbapase solutien,fvpterang brine, drindasnd eergate. FidsBved in
vacuo. .Th [ j . d
chrarirgaiy PEEM MBS IED Sk RrllRfSlelB06 RihER615
mmbB$BeH ofkidproaid) whidk bodaited traes, of diié @aktingmehterial and which
evaporated. Fl ash ch[ormtfg&%ﬁzﬁ @C%é\ﬁg?_' 50:1 to
wasgHreetly uggdaor e prapasfiquept DI&dEs0-vF- a clear gum
1HNVR (CDA 3, 500 MHz): d 1.12 (brs, 3H) 1.24 (brs,

3H), 2.86 (m 2H), 3.10 (m IH), 3.14 (s, 3H), 3.27
INTERMBBIATE. 68.1 ( brig-[(DHTHELAMINO)CARBONYIJPHENYI9. 0
1.2 52, TETR AFBYDROISOQUINDIAN-O-Y), METHANESULFONATE?2. 0

2, TH), 7.30 (m 4H). (+) LRESIMS miz 403 [M H +.
| NTERVEDI ATE 6. 4. 2: 1-14- Fw
Me { NQSARBONYL | PHENYLV

0~ "NEtp
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 h. TLC could still detect the starting
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%/EZNgAfOTE%FJ\’AHYDRG SOOUI NOLI N- O YLDI METHYLSULFAM ATE

o e cTb C NEt 2 116 ng (0.19 nmol) | NTERMEDI ATE
28sB6ws di ssolved in 10 mL DMF and 32 ng (4PETGSEDN0F/601939
mmol ) |ithium hydroxide and 33 ng (1.5 eq, 0.29 nmol)
mer capt oacetic acid, sodiumsalt were addéd. . The
m xture was stirred at roéf tenperature for 18 h. TLC

i ndi cated th i ;
materidiand onofet e OF 8 FHERRCHEETS it Wop AT, Aier Atting Broom

DCM : . )
oSt B 3 B il ot
wateMB dRQtaclen divizatveith PENS Sive@onibinad argamg s aYara v stied with

Anot her 3 f both
wator G o drist AR A I DAL e BROH 15

s0:1 |85 TSR3 504 (. Pelfinons2esided oo kan SINME (PG,

eratur or 3 h the volatiles were re d,|
500 VS 1 THGb eI s, EHkSHS 1 ERTYCRE ReEenrlath

B L
w1z, BEFIROGCS04EL ). 730 RARROR APMES O T Ba+1T. t o

29% of a clear m
1HNMR (CDO 3, 500 MHz): d 1.13 (brs, 3H), 1.25 (brgtJ

3H), 2.88 |
INT O bk Ao GARBANYL HHIENSLES
Hz, IH), 7.34 (m 4H). (+) LRESIMS nlz 4 If.
) . 432 [ MH 1.
| NTERVEDI ATE 7.1.1: 4-r7- ETHOXY- 6- METHOXY- EI. 2,3, 4-
W'ETE%AHYDRO SOOUI NOLI N- 1- YLVi VIJV- DI ETHYLBENZAM DE Cr
Me,REg @ tion of triphenyl phosphine (2eq, 0.112

: i | N anhydrous di chl oronmet hane (0.3 n
g'gob 0Cas a(ﬂjed di i sopropyl azodi car boxyl at(e (Dl AD?

0O~ 'NEtp

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 with
DCM. The combined organic layers were washed with water (3x) and brine, dﬁed and
evaporated. Flash chromatography (DCM/MeOH 50:1 to 85:15) yielded 24 mg (0.056
mmol, 29%) of a clear gum. 'NMR (CDCls, 500 MHz): 8 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), 5.11 (s,
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2eq, 0.112 mmol, 22.6 nL, 22 uL). After stirring at O
OC for 5 mn a solution of ethanol (2eq, 0.1 12 mmol,

w6 2005r0g1486. 5 uL) and | NTERVEDI ATE 5. 1. 12 (| eq, POTREH04/001939
mol, 20 ng) in anhydrous dichloronethane (1 nL) was
added. The reaction nixturg was allowed to stir at RT
for 6 h then ethanol /wat er®was added and extracted to

' t ed
e 58 1 0\ SO AR L2 B PR GBI D°754 o
4H).4s) DRESIMiSca/zaekym1ghd DCM MeOH (100:5) to give 13 ny

(0.034 mmol, 61% of |NTERVEDIATE 7.1.1 as oil. 1HNMR
(500 MHz, CDAI3) d 1.15 (br s, 3H)3 1.28 (br S3 3H)3

INT T8 71 1% (PEraokF8 METHAX v3, 2389- 3. 15- 3. 28
ﬁ%ﬁﬁ}%% L1V N N-DIE 5{1&3'@%1_@% (s,

S 0. 90 (4, J t iz, i), 9. 2U ; . (S,
IH), 6.68 (s, IH), 7.35 (s, 4H). 13C NMR (125 M3
) d 12.35, 13.40, 15.50, 28.10, 40.00, 42.05,
§.05, 60.10, 64.50, 112.30, 113.00, 127.50,
0 _fi180. 00, 137.80, 143.90, 147.00, 149.00,
Et0[71710.7 (+) LRESIMS miz 383 (M+H)+. | NTERVEDI ATE
igli,iV-DlETHYL-4-(7-ISCPROPOXY—6-NETFK»WC
N

ETRAHYDRO SOOUI NOLI N- | - YLBENZAM DEM=O Cr NB2
gt’uti on of triphenyl phosphine (133 ny, 0.5085
nmol ) a anhydrous di chl oronethane (1 nL) at 0 0C was
addeddi N&&pr opyl azodi car boxyl ate (102 nmg, O | mi,

0. 584 1) A WZA i
o QT SBR[ P T o,
dichi18meNBERIEDAT)Et §.°C. i ddded digsopfoph@izédivarboxylate (DIAD,
anhydrous di chl oronet hane (1 ni) ag?ed. T@S'
200, LM WERPLALE Uil 20)a PISHEETIPS 359 ¢ o mhere FERtighpt
ethaégg{ie%dsg%\ﬁ@ﬁ)&a%g ir”}ggéﬁt%ﬁm% haRtredMeDE £RG, 1.5 (%q, 0.056

ated to dryness. The produc
mmvB 20 py)iif asly doyus dielsbrozietieme i bgridpims,added. nGherdactom

i e 008 B o2 R
to E@égg, M ox@Pﬁ@Oﬂan@-c@chﬁ%teﬁ 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, CDCl;) &
1.15 (brs, 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 (q, J 7 Hz, 2H), 5.20 (s, 1H),
6.25 (s, 1H), 6.68 (s, 1H), 7.35 (s, 4H). BCNMR (125 MHz, CDCls) § 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-DIETHYL-4~(7-JSOPROPOXY-6-METHOXY-
1.2.3.4-TETRAHYDROISOQUINOLIN-1-YL)BENZAMIDE




3H), 1.18 (d, J 7 Hz, 3H), 1.23 (d, J | Hz, 3H), 2.25
(br s, 3H), 2.44 (br s, IH), 2.77- 2.91 (m 2H),

w0 .203/081480 (m 2H), 3.23 (br s, 2H), 3.58 (br BCT/SE2004/001939
2H),3.85 (s, 3H), 3.85 (s, 3H) 4.25 (q, J | Hz, IH,
5.06 (s, IH), 6.26 (s, IH .26 (s, IH), 6.64 (s,
IH) 7.28- 7.34 (m 4H). 13¢ NI\/R(125M—|z Ccbd 3) d
3 14, 14.41, 22.06, 22.15, 29.32, 39.51, 42.16,

9. 24 136. 62, 145, 50, 145, 84, " 149. 63,
.40. 1(+) LRESI M5 m z 397 (M+H) +. | NTERVEDI ATE
Me? é?s: FAJV- DI ETHYL- 4- r 6- METHOXY- 7- f 2- MORPHOLI N- 4-
YL ) 1, 2, 3, 4- TETRAHYDRO SOOUI NOLI N- 1
_ X DE Me(X cr NEt2 To a solution of
tri phenyl phosphi ne (133 ng, 0.5085 mmol) i n anhydrous
di chl cponmdiEpane (1 nL) at 0 0C was added

To ArIRgon of FEReSPIRPREE L2087 O BmplRdnytoit 0) o
dlclﬁﬁﬁggw?%g Kj?_%ﬁ@aﬁ@"’dv@as%aﬂemns %@o zoa?o'é%xyhtﬂ (l0Z2ntE,
0,115 01584 aoraohakieristiming at e oa Fenin SABARL L1 BORRL DAL

5 305 BB ) DS FERMRTLAE AR UGR 0ty

geﬂﬁﬁ Ridhad 8 theftAndl (YRR ras T0dedp Thel nactiovamixture wasedlopied to
'ash chr omat ogr aphy, using_ sili

stirf &G0F H)r Dﬁl}g thpnyeaterovanpdded a9d exiaste ed tg %A&c &edd OQ/%%{V%%_'
anc*ﬁq?cend‘ d%))%r&ne% 1§ﬂ%%110dg&t ﬁ%tﬁﬁi@!ﬁlg‘yl(ﬂasﬁ- M?ﬂ%ﬁdégﬂg

usuﬁ §1118a cdltinn a%d]}OI?ME)MeOI-])(IOQ :53t@Bgive 48 nzz (Om 214800, 51%Q of
10 INBERMEDGE i e wiaspide TR eBavi, ) SRR,
2
i 10472 8, 2% (A, SRS A0 4, 58 et o
2.93Gml 8H)5717-3.2066h, 8B)), £73 (185, 1HP 333 (b11,3218)13 81@63521, 3.85 (s,
128721, 129.53, 136.98, 144, 46,8
3Hm252m T R A G ED 4685 [WLER: 626 (R Sy kD, 7:28-
73% (i, 3 A6 RVR [ ¥t Sc Ve 14, G MaPPENGY 100y 29 .32,
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, 145.84, 149.63, 171.40. (+) LRESIMS m/z 397 (M+H)".

INTERMEDIATE 7.1.3: N2N-DIETHYL-4-[6-METHOXY-7-(2-MORPHOLIN-4-
YLETHOXY)-1.2.3.4-TETRAHYDROISOQUINOLIN-1-YL]BENZAMIDE

20
o MeO
|\/N ~0 @ ' NH
07 “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 solution of N-
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1, 2. 3, 4- TETRAHYDRO SOQUI NOLr N- 1- YL1BENZAM DE MeQ C
NEt 2 To a sol ution of | NTERVEDI ATE 5.1.12 (70.8 nyg,

wO0.2005r06048) , tri phenyl phosphi ne (62.8 ng, 0.24 RODISE20D4/801939
eq), noepentyl alcohol (21.12 ng, 0.24 mmol, 1.2eq) in
anhydrous tol uene (0.14 m_}i]( was added

dii sopro_rIJ_yI di azodi car boxyl ate (DI AD, 48 ng, 0.24 mol,
oGRS 8 A A AR D e ez o
mg, 321;@'7? 21%3%\3@ ?ﬁ}gzdrcm@ idhévrpektiate €] mihevasedded. dhe verstion
i e SUOTPROOF Wid 18020 BEh 16T PgS RO RSy
Eto%’ %ﬁ)&g&/‘%é f&/{ngsmcﬂ%ngf%ﬁ@:g{ ‘%’ d?é%§ 1'?1{1% Na ?gﬁl%@d by
flasiVeirondatédchphy, u@in@ 5i88a ¢cinmAkhd DCNIEMEOH @ 003Mjq give 33 mg
151 mw%f VERIAE 71§ o yEpyelow 31y 1 3 ol
vtk 4 o g g fostpt) 48 3 2480 11 g s
32 grhb AH) 335@ (Br 3421{);@ 5@ s, mg; Mﬂf{‘t(r];?_fﬂ-l)\/ﬂz&é €M), 2)91: (g
2451445, 185, 620 61156666 5. 715736 iy 10 SO MR S Mz
OO 431 S 2 195 %}*é%es?‘*wégfﬁﬁ%ﬁﬁﬁ@@?’ 7.5,

112INTERVED 186847 128.51, 129[53; (36Y43, DBUEY] CROVRR) INEDRCOKM-25. (+)

1.2 3. 4- X

LRESAMS DR @AE NOLI N- 1- YLI - V. JV- DI ETHYLBENZAM | DE
MeO cr NEt2 To a sol ut| on of INTERI\/EDI ATE 5.1. 12

INUIETE()? ?4'WW bII

‘,ﬂm R

di | sopropyl di azodl car boxyl ate (DI AD, 48 nmg, 0.24 mol,
Meteq) ¢ reaction mxture was seal ed for m crowave
reac @

o NH
Mejg ’
MeMe O

0% “NEty
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, 43
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,): § 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, 1H),
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). BC NMR (125 MHz, CD2Cl): 8 12.90, 14.20, 26.54 (3C),
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M crowave was set to 1000C for 0.5hr. After cooling
down to roomtenperature, the reaction vessel was

woensxetisi r om m crowave and evaporati ng sol venPCT/SE2004/001939

dryness. Product was purified by flash chromat ography
to afford 38 ng (0.093 mmol, 71% of | NTERVEDI ATE
7.1.5 as colorless oil and’ 2ecovered 25 nmg (0.0706

29.55 B4 o AE030 44 Sp 0 1B M T 19, 8810,

128. (%5“12'9"@&(2@29@0(22 18655, 12633, (47.84)148)80, 271296( br) IRESIMS
I'H) L 2.94 (m IH, 3.06 (m IH, 3.23
m/z 4230 [MHI].3. 24 (br s, 2H), 3.53 (br s, 2H), 3.84 (s,
3H), 5.04 (s, IH), 6.10 (s, IH), 6.67 (s, IH), 7.39
(br s, 4H). 13C NMR (125 MHz, CD2C12): d 13.20, 14.22,
INT2RMIODLBBE 62, 5301726 Y 6DORUTYIROKY,) - ARBIORY.- 98,3 4-
G, i BV4EDIEZEAIBEN2RMIBIE 129. 08,
.18, 171.06. (+)
LRESI M5 m z 409 [ MtH + | NTERVEDI ATE 8. 1. 1:

Med Vb HYL- 4-r 7- HYDROXY- 6- METHOXY- 2-

graphy (DCM net hanol 100:1) to yield 0.67 g
28 96% of the desired product. 1HNVR (500
d1.17, 1.29 (2 brs, 6H), 2.79, 3.05,

To g’sﬁ@h&rﬁof‘ﬂN}_’B@ﬁME@%@T E 52%)59 (’(0733 b{g% 0. 24Ikﬁnol)3 trﬂihe(xﬁlph&ﬂhme
(62 BHg, 0. MTERNED AT, igygohutyl alcohol 521 61 mg, 5')30 mmol 1(Seq) in

S s IR

mg @A/ mmél, DT H e StichioMAdikiuleka¥ealdd for microwave reaction.

Microwave was set to 100°C for 0.5hr. After cooling down to room temperature, the

N

reaction vessel was removed from microwave and evaporating solvent to dryness.
Product was purified by flash chromatography to afford 38 mg (0.093 mmol, 71%) of
INTERMEDIATE 7.1.5 as colorless oil and recovered 25 mg (0.0706 mmol) of
INTERMEDIATE 5.1.12. "HNMR (500 mHz, CD,CL): & 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, 2), 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 s, 2H),
3.84 (s, 3H), 5.04 (s, 1H), 6.10 (s, 1H), 6.67 (s, 1H), 7.39 (br s, 4H). BC NMR (125
MHz, CD,CL): & 13.20, 14.22, 29.49, 30.62, 30.75, 39.90, 42.57, 43.48, 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: NNN-DIETHYL-4-[7-HYDROXY-6-METHOXY-2-
(TRIFLUOROQACETYL)-1,2.3.4-TETRAHYDROISOQUINOLIN-1-
YLIBENZAMIDE




Me S Me ONEt2 To a solution of | NTERMVEDI ATE 8.1.1
(150 ng, 0.33 mml) and triethylamne (71 ul, 0.50
wonnls/o6l4sd eq) in DCM (5 nL) was added PCT/SE2004/001939
di met hyl sul fanoyl chloride (50 ul, 0.47 mmol, 1.4 eq)
at 0 C. 'The solution was s%'rred at room tenperature
for 4 h. TLC (DCM net hanol }100 1) indicated the
Meopre ence of starting material. Another 10 eq of both
Hagent s mas added and stirring continued for another
" 3 Fagat er were added and the organi c phase
Qwas” wadhed vvlth brine, dried, and evaporated. Flash
pregr@phy vi el ded a white foam (210 ng, 0.33
pnt . ). 1H NWMR (500 MHz, CDCI 3): d 1.05, 1.19
(2 brssy6H), 2.78 (s, 3H), 2.90 (s, 3H, 2.91 (m IH),
3.01-3415 (m 2H), 3.21 (brs, 2H), 3.38 (m IH, 3.70
(brs O2HNE23. 88 (s, 3H), 6.73 (s, IH), 6.80 (s, IH),

T G o e R

IN O Yd&wﬁto&oémﬁ%ﬁ&dﬁ%ﬂe%ﬂloﬁd@dsl\éﬁpdfhled in vacuo and
DI VETHYLSULFAVATE MeO e 0 O NEt2 | NTERVEDI AT
puriged by fesh chipgstcaregy ARG madiemat YA e Ot sl
5 96«%&‘-3;3?@&5}9?& §1f]03(1§ BN r%s@@&ﬂ% 'dmg%mﬂgtl%(@% ),

eaction was stirre

2.7%3l05¢ 3. 4g¢B mlyaﬁ);a?dﬁlh,cB 5@ Iﬁhw}&p BT (5 SNB196 (me AHe61,n
vacuo, o ography of the residue yielded the
66%&574#@&,%‘%5&&]{ my, 0.23 mmol, 70 %. THAWR (500

MHz, CDO 3): 109 1.23 (2 brs, 6H), 2.79, 2.85 (2 s,
3.00 (m 2H), 321(m 4H)le 52 (brs
R1) / : d

10 ME OXlr 2- LURBHDNSEI‘HY?L B2.3[AVE ‘ HYDROISOQUINOLIN 7-

YL DIMETHYLSULFAMATE
MeO
O
Meo & N _CFa
w0 T
Me O
O” "NEt,

To a solution of INTERMEDIATE 8.1.1 (150 mg, 0.33 mmol) and triethylamine (71

15  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.

20  Flash chromatography yielded a white foam (210 mg, 0.33 mmol, quant.). '"HNMR
(500 MHz, CDCl3): 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 (s,
1H), 6.80 (s, 1H), 7.00 (s, 1H), 7.27 (m, 4H).
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| NTERMVEDI ATE 9. 1. 1:
I VAV- DI ETHYL- 4-r 6- METHOXY- 5- NI TRO- 2-

WO BHISAk LIBROACETYLVUS, 4- TETRAHYDRO SOCOUI NOLI N- | PCT/SE2004/001939

YL1BENZAM DE Cr NEt2 A solution of | NTERVEDI ATE 5.1.8
(11.09 g, 32.8 mmole) in trifluoroacetic anhydride
(100 m.) was heated at reffdx until all the amine

s A ALY K00 feskedr e
INTE: g,i \I-{4-1 (DI} 1
ME -1 ggglg @g xture was "

D 0 roomtenperature over 3 h after
whi ch the excess trifluoroacetic anhydride was renoved
in vacuo and ice water (100 nL) added to the residue.
Tg\ée e shase was extractedw th di chl oronet hane (3

Me x 00 he conbi ned organi c extracts were
‘\P\éshied water (100 nL), dried (MySq 4) and
fwel tered. The solvent was renoved in vacuo and the
residue p j ed by flash chromat ography (et hyl
acet at e/ hexgae, 40/60) to give | NTERMEDI ATE 9.1.1
(4.51 g, as an off-white solid 1IHNVR (500 MHz,
chA3) @ g .mﬁ2123(2brs 2.81 (dd, J2, 17.5

INT%IZIG\AIES%ATE 802 |L|§(£q @mgz() @% wag ayégp%%m rg@ﬁar{f)T@_Eﬂ}_{)) 'and
watﬁz'_& WJ% gn%%n}e}’sst ce}]rﬁgr%g @0 rﬂz%% ’)izmrrloll'p add@d lﬁle(IGaCtlanNaS

stn‘r%&ll"or q H)Slh&E@élM&Srdddecﬂﬁ(d th&/lvbﬂaﬂiles m@g remqwgmum'ﬁash
1.2: jVIV-DlI ETHYL-.4- THOXY- 7-N|
chrquH FDREA AL 1T ESRET SR Rl . 023 ol 70

%). Y%ﬂﬁ@g@g%?gr& dﬁ'ﬁt:%)ﬁi 6%1L33 Qrbrgfaﬂ)l\ﬁsm@% @g ﬁ{);ts 80 (m,

in trifluoroacetic anh

211, 300 (et D55 s T8 564610, SAE (3. 1801 6606 S0 5
di | t led to O
b S B LT 3 584 10, & mrol &) aaded i n

one portion. The resulti ng reaction mxture was
allonwed to warmto roo
INTERMEDIATE 9.1.1: N.N- DIETHYL—4 [6-METHOXY-5-NITRO-2-~

(TRIFLUOROACETYL)-1,2.3 4-TETRAHYDROISOQUINOLIN-1-
YLJBENZAMIDE

NO2
MeO
O N\“/C F3
<)
o) NEt;

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(II) 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
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tenperature over 3 h after which the excess
trifluoroacetic anhydri de was renoved in vacuo and ice

woavwsro6(4800 nl) added to the residue. The aquebdqs/Spimsg/e01939

was extracted with dichloronmethane (3 x 100 nL) and

t he conbi ned organic extra? s were washed with water

(100 nmL), dried (MSCU) and tiltered. The sol vent was
Wlthr TRYShettin¥ ﬁf/ ¥q08 '?ﬁi)t:ﬂl@ th&&dribiBe Peghhic @sltrbgts tleBsSHashed

romat ogr ap eth acet at e/ hexane, 60/40) to gl ve
w1th|W&RN/EDM])Ed@ed1(Mg$Q4)@11d dilteredofThe solygnioyas KFaFﬂotVé frouero

and émegglsl\{%R\&Fd)Su%%e byﬁq%qq%ato%%@s(fm%ﬂ Z%tétg/ggga?%( (95@5)’ to give
11\1T§ME1§1A617E om 1 {4'”91, 53 3984 2(32151 o%“fawﬁi't& soldl; 98 NMR (éﬁlel}s) MBz, 84
CDE;)3,1. ]23I;|)1,237(2(’ﬁ:4 s{GH), ma)l (A, 2, L RESSHnG Ty ?) O4don, 1H) (3 26 (br 8,

s AT R A0 b 0 i 75,1435 10,655

1H)T§§5QAFYJQC@%| @QJV I‘r@'{h'\kb H\éLﬁE)\Ww (QEJ ©5NE:, 2H), 3.0k (d,i o815

E9 1.1 4.10 nmmol e) and
Hz, fH);a69)i LRESM D oviad &) [(M“hH] 11@ .in methanol (27 nL),
tetrahydrofuran (10 nL) and water (3 nlL) was heated at
reflux for 4 h. The reaction m xture was cooled to
INT‘E%HEDE&’PE oAt 24 ¢ NaDTE TEY B4 - (6L IME THO XARA-NITIRG-8f or m

oROA@Efe)-4n% L e TR ABYORGISOEUBIOLINGUgh a
YL AROHES Ti11ter paper. The solvent was renpved from
c phase in vacuo and the residue purified by’
flash chromat ography (acetone/ hexane, 4/6) to give
| NTERVEDI ATE 9.2.1 (0.38 g, 24% as a yellow solid;
1HNI\/R (500 MHz, CDAI3) : d 1.10, 1.22 (2 br s, 6H),
MeQx_G64 IH) 5 2.69 (dt, JA 17 Hz, IH), 2.92 (m
B FIH), 3.24 (m 3H), 3.52 (br s, 2H), 3.82
06 s, IH), 6.75 (d, J 8.5 Hz, IH, 6.79
IH), 7.28 (d, J 8Hz, 2H), 7.33 (d, 8 Hz,
NVR(125 MHz, CDCl 3): d 12.74, 14.07, 24.48,
2.01, 43.17, 56.22, 60.89, 110.15, 126.52,
128. 37, 128 88, 130.55, 130.88, 136.73, 141.05,
144. 48 07, 170.80; (+) LRESIMS mz 384 [ M+tH .
| NTERVEDI A‘|2E9 2. 2: 1 VJV- Dl ETHYL- 4- F6- METHOXY- 7- Nl TRO- 1.
A s@lufiod 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 (MgSO4) 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 s, 2H), 3.99 (s, 4H), 6.84 (s, 1H), 6.94 (s, 1H), 7.22 (d,J8
Hz, 2H), 7.34 (d, J 8 Hz, 2H), 7.64 (s, 1H); (+) LRESIMS m/z 480 [M-+H]".
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TETRAHYDRO SOCOUI NOLG\- | - YLBENZAM DETo a sol ution of
| NTERMEDI ATE 9.1.2 (1.07 g, 2.2 mmole) in nethanol (30
wai2dos/oeetss ahydr of uran (30 nl) and water (15 nmlLPCWaE2004/001939
added | it hi um hydroxi de nonohydrate (.0.92 g, 22.0
mol e) and the resulting reaction m xture was stirred
at roomtenperature for 187%. The vol atiles were
renmoved in vacuo, water (60 mL), chloroform (50 L)
added and the m xture filtered through a IPS filter

IAT*E 9901 Y DI Y ELDUE M THOKIY 5 NITEARL se
‘ RPN AL Echr omat ogr aphy
y rof or m et hano 50/ 45/5) to give
II\ITERI\/EDI ATE 9.2.2 (0.48 g, 56% as a yel |l ow solid; 1H
NVRy6p00 MHz, CDCI3): d 1.08, 1.19 (2 br s, 6H), 2.32
I\/IeO(brs IH 5 2.83, 3.03, 3.22, 3.50 (m 8I—|) 3.89 (s,
) . (s, IH, 6.83 (s, IH, 7.23 (s, IH, 7.25
8 Nx-l, 2H), 7.31 (d, J 8 Hz, 2H); 13C NWMR (125
MHz,” COC 3): d 12.68, 14.03, 29. 91, 39.10, 43.15,

.32, 60.63, 113.52, 125.04, 126.55, 128. 64,
§136. 67, 137.37, 142.91, 144.23, 151. 20,

NT{+) LRESIMS miz 384 [ M+H + (100). | NTERVEDI ATE
10. 1. LA TERT-BXJTYL | -{4- [w

i ETHYRAMNEE CARBONYLI PHENYL>- 7- HYDROXY- 6- METHOXY- 3, 4-
w2 b1y a8 pMBsiRafBbnate
A sqfign gp PSRRIt 10 IR ey 8 pplis e
(ca. 12 )88 niednol (27 xﬁnnyetrmamfenahzgmmlo B6d m;er@gﬂ@mdaeated
di-tert-butyl dicarbonate % gg{ and f ol I cl?xzater
at reflysefoR ¢h. %heﬁéa%lps@nawe veph goqlech i oG IFPELAS
I M Larldhe Arivufy ﬁltdr@@fhr&tgelrw hed
UO&W a%ﬂ cﬁior%@ﬁﬁ‘(}ﬁgﬁ%') extracted with ethyl acetate (3
Whitnéh RS filidhepex t Frrcobentwhy fenznyed ftom heorgamshplepsqirn rrcuo
0
and thé:L reosll_cllcljle pmk‘)&lled %y ?Qgh ghroed o(,c);\r/ae l’hy Iche?zlﬂe/hexane 4/6) to give
INTERMEDIATE 9.2.1 (0.38 g, 24%) as a yellow solid; '"H NMR (500 MHz,
CDCl): 6 1.10, 1.22 (2 br s, 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 (d, J 8Hz, 2H), 7.33 (d, J8 Hz, 2H); ®C
NMR (125 MHz, CDCLs): § 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-DIETHYL-4-(6-METHOXY-7-NITRO-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YI ) BENZAMIDE

MeO O
ON NH

0~ 'NEtp
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then was concentrated to gi ve | NTERVEDI ATE 10.1.1 (532
nmg, 1.171 mmol, 99% as white solid. 1H NVMR (500 MHz,

waRalis3p1484 1. 16 (br s, 6H), 1.49 (s, 9H), 2. 68 PaT/SELH04/001939

2.91 (br m 2H), 3.89 (s, 3H), 6.02 (br s, IH), 6.59
(br s, IH, 6.65 (s, IH), 7.24- 7.28 (m 4H). 13C
NVR(125 MHz, CDCl 3) d 13.167 14.23, 28.76, 38.06,

To &1 3ty ¥ P g el TER: (00,870 Y5 shidePRidbye B30 mu,
tetraﬂiﬁ'oﬁi'ran FPBmLY and 04teP 015 BT wad addet)lithisEShdboxitiz 455
(M+H) +. I NTERVEDI ATE 10.2.1: TERT-EUTYL |-(4- rw

monpligrie ANMY SAEOTROIPHENvhe BSWETgrseeiion plijkgsdyesstired at

roong SR on 1 i g R G eR P A, Ry f0ymby
chlogofdhd (FORIL) atlflecharidytie atrstuel fildred hiiwidhan P BltedpapeerEne

added phenyl boronic acjd_(3eq,. 0.753, ol and
solveriprsrremoypd esk the erepnicadasqriie fesgue m@@e%y r@)ﬁ%

chroﬁ%l)%%@g' é%ﬁhg;l L @LEMh1 oAb AR/ ol JSOWS)WH%jive 101. 4 ny,

Freaction mxture was stirred at RT for
INTERMEDOETE 1.2 €0.481 g} 5696 vellosi slid; [ERNMR (S00NGE, was

CD8l) 3.115%, 6074, 510, 655 oD S 248, b t-ed GRS and?
T e e T I
2H){ ﬁg: r%mz (1251\gﬂg,.5aﬁclsbxr36 m.6%l-])94603222.9|1(3ﬂ.1(2,4;2l|ﬂ) 5D3586.32,
S, , . S, . .
60.43 135208504 19655 8590, BObh b 314 T an gLl B
151 9B Sttty oty 109016705 "
121.39, 122.55, 126.47 (2C), 127.85, 128.43, 129.70

TNT! 2C) E %g%Eol%l%%gEﬁﬁBU]Tﬁ %_3{,4_ 144.12, 150.82, 158. 29,

[(DIETHYLAMINOYCARBONYLIPHENYL}-7-HYDROXY-6-METHOXY-3 4-
DIHYDROISOQUINOLINE-2(1H)-CARBOXYILATE

MeO.

HO | \n/ \FMe

07 "NEt,
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 extracted ethyl acetate was washed with 0.1% HCI, brine and dried over MgSOs,
then was concentrated to give INTERMEDIATE 10.1.1 (532 mg, 1.171 mmol, 99%)
as white solid. "H NMR (500 MHz, CDCls) & 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, CDCl;) § 13.16, 14.23, 28.76, 38.06, 43 49,
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(+) LRESIMS mfz 531 (M+H)+. | NTERVEDI ATE 10. 2. 2:
TERT- BUTYL | -{4- [(D ETHYLAM NO

WO CARBENSLI PHENYL>- 7- f 4- FLUOROPHENOXYV6- PCT/SE2004/001939

VETHOXY- 3. 4- DI HYDRO SOOUr NOLI NE- 2f | f f VCARBOXYLATEN O
M XOM e @ NEt2 To a solution of | NTERMEDI ATE
10.1.1 (114 ng, 0.251 nnnl78in anhydr ous

ser§. STOG IR R T A R B oo g0, 28400365
144 80PRRIA1L 11 36,88 etsatom, (138 %A, Q+YEREBIMIS,m/i365 B hd

triethyl am ne (4eq 1.004 mmol, 101 .4 ny, 138ul).
The reaction m xture was stirred at roomterrperature

INT E{LﬂF n. G958 blﬁ,t]egFMProduct was purified by

D L AVIRER: %f maéM#Qﬁoséﬂ?J%%&bwé%

DIHY | - cf? tu(.)t.. |l]mterlal was

recovered 10 (O 028 mmol ). 1H NVR (500 MHz, CDO 3)
ved 118(br S, 6H) 1.46 (s, 9H), 268318(br m 4H),
N30 s, 2|—|) 3.50 (br s, 2H), 3.89 (s, 3H), 4.10
NO- 58 (fe IH), 6.80 (s, IH), 6.65-7.30 (m
Y NfR T&ga Mz, €D 3) d 13.00, 14.10, 28.00,
.00, M®9. 50, 40.45, 56.10, 57.20, 80.10,
13.10, 116.12 (d, J23 Hz), 118.30 (d, 8 Hz),
27.85, 128.10, 132.07, 136.26, 136.47,
144 36 146. 18, 154.14, 154.85, 158.42 (d, J240 Hz),
171. 39° NEp LRESIMS m z 549 (MrH) +. | NTERVEDI ATE

To 3 &%ﬁiﬁ,ﬁ%ﬁ&%&"w ETHYd‘ %\f mmol) in anhydrous

dlcﬁ?%@ M\@bré‘aﬂe’d@@@l@@a’lc@d {¥6q,2.25 3 meARBDg)
and copper (II) acetate (3 eq, 0.753 mmol, 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, CDCls) 8 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, CDCl;)  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-
[(DIETHYLAMINO)CARBONYLJPHENYL}-7-(4-FLUOROPHENOXY)-6-
METHOXY-3.4-DIHYDROISOQUINOLINE-2(1H)-CARBOXYTLATE
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To a solution of | NTERVEDI ATE 10.1.1 (50 ng, 0.110
mmol ) i n anhydrous dichl oronethane (2.5 nlL) was added
woapp@e(48) acetate (40 ng, 0.189 mmol, 1.7eq), PCT/SE2004/001939
4- met hoxyphenyl boronic acid (33 ng, 0.220 nmol, 2eq),
nol ecul ar sieves (40 ng, 4A) and triethylam ne (24.2
nmg, 0.22 mmol, 2eq). The reéaction m xture was stirred
Meoatromterrperature for overnight and then filtered
a silica layer and wash the silica with a
nNQf yaet beaol / di chl or omet hane (1:99, 20 rxil).
dvapbr atlhrge of sol vent, the residue was purified
% cBr oM®t ogr aphy on silica colum to afford
ATE 10.2.3 (38 ng, 0.068 mmol, 61% . 1HNMR
cDA 3): dl.10 (br s, 3H), 1.20 (br s, 3H),
3. 6H), 1.53 (s, 3H), 2.71 (br m IH), 2.82 (br
| Y, YEB2 (nr m IH), 3.15 (br m IH), 3.28 (br m

To aGS}%gl?nS 2&}@@%‘1@@@%&%}3 1%-1%2(1(1%&%%’ %f%m{n%i)%gﬁ@yqrg@ !
dlclﬂrcbégrﬁleg%%%Z?ﬁ, ive[ré\'ﬂ!dtﬂedﬂrﬂﬁ%ﬁ%lﬂoﬁ&iﬁc 484 3 4q, .0753 mmol,

105 jnpepi-sapmer (Rop Gpal 0 BEERvRoL &3 mehend/riethyboming (¢eg-1.004
ol ST SR o TR g P et e TSR e
oveﬂﬁ)ghl t}icn(cﬁﬁcd;]rgnr?teﬂ PrOdurnolay plrm;ﬁzhhy flashushromatography gsing
Flas% T B0F v oo T © gt rie O b 2480 8 O o7

PEMOD 2 al%ﬁsqaptmg%a%&ﬁw as %éo%w&%d (mqngm

trlethylamne(z ny, eq) . Tereactlon
HhMR(ﬁO@MHz GDCHs) éd ]a&(brs,cﬁﬂ); émpe(s éi‘HD;é6Bdr1&36b€Hm4@BI

NN AR I et e i’fé R o D 19,

; ma). '
664383, BT L A Q55 SRPRCOLLIR 900t 216 00810, 2000,
39.500 K048, $61@H7@0080.10,111.03, 113.10, 116.12 (d, J 23 Hz), 118.30 (d, 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-BUTYT, 1-{4-
[(DIETHYLAMINO)CARBONYLJPHENYL}-6-METHOXY-7-(4-
METHOXYPHENOXY)-3.4-DIHYDROISOQUINOLINE-2(1 H)-CARBOXYILATE

MeO.

J
O

0% "NEt,
To a solution of INTERMEDIATE 10.1.1 (50 mg, 0.110 mmol) in anhydrous
dichloromethane (2.5 mL) was added copper(II) acetate (40 mg, 0.189 mmol, 1.7eq),

O Me
\|<Me

Me

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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| NTERVEDI ATE 10.2.4 (52 mg, 0.097 mmol, 89%. I1HNVR
(500 Mz, CDAI3) : d 1.10 (br s, 3H), 1.21 (br, 3H),

wa20@3/06bs4m |IH), 2.95 (br m IH, 3.15 (br m PCHSE2004/001939

3.28 (brm 2H), 3.55 (brm 2H), 3.85 (s, 3H), 6.60 (s,
IH), 6.63 (s, IH), 6.78-7.31 (br m 8H). (+) LRESIMS
mz 532 [M-H] +. | NTERVEDI AP# 11.1.1: [-Hr w

i ETHYLAM CARB H4E - OX Y-
S s T e e
silio¥Rvifh a @m{EélﬁoM&ﬂnmhamxémmmedhhe(l a@, A04BLYI After evaporation
nmmol ) was added to a sol ut| o] RIVEDI.

of splyeniathgseddwanpiT ity E@r%at?ﬂ@ o T i clgge
PV o 4 Qo ot
CDCE G 1@"(3{4“5 >gH9r €.20dBr @gm) eDlS@(v; 6H9r1u531®3ﬂ9;@ ’iahﬂ)r m, 1H),

racte DCM_The organi ¢ phase wa gl

2 85ty 06288 (wom LD, 5: GoPbih éHé, §%$ it Hon 2 r b
n

Rt et R G o dR A N R SR NN o P

LRBSIMS sk 541 fMeH]f.or 1 h. Water vvas added. The m xture
was basified and extracted with DCM (3x). The combi ned
organic | ayers were washed with water and brine,

mﬁﬂﬁ%aaﬂ%ﬁvj‘@mrﬁkf%uﬁmh ghr I%gat Ografhy of the

KD_[ ._lL.__ ( ‘IuiuJ X
YLOXY): Y DEOIS00UINOL 23
YL 2 3H),

3.24 (m 3H), 3.58 (brs, 2H). 3.70 (s, 3H): 5.18 (s,
MebH) . 6.68 (S, IH), 6.78 (s, IH), 7.35 (m 4H). ()
ESRWE Ty z) . 433 (100). COMPOUND 12. 1. 1:

Wer (2- FURYLMETHYLV6, 7- DI METHOXY- 12
RA hﬁi,[ﬂJI NCLI N- 1- YLI METHOXYlI BENZAM DE

To a solution of INTERMEDIATE 10.1.1 (50 mg, 0.110 mmol) in anhydrous
dichloromethane (2.5 mL) were added copper(1l) 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 and 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%). '"HNMR (500 MHz, CDCls): 8
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-[(DIETHYLAMINO)CARBONYLJPHENYL}-6-
METHOXY-1.2.3.4-TETRAHYDROISOQUINOLIN-7-YL,
METHANESULFONATE
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MeO MeO NEt 2 The conpound was prepared on an Argonaut
Quest 210 synthesiser. To a solution of | NTERMVEDI ATE

w6 200586(480 ng, 0.125 nmol) in 1, 2-di chl or oet hareT/S8204/001939

m.) 2- fural dehyde (12 ul, 0.14 mmol) was added. After

agitating the solution for 15 mn, sodium

tri acet oxyborohydri de (40 ﬁb, 0.19 mmol ) was added to

each reaction vesseland the agitation continued over

nlght 1M aqueous sodi um hydroxi de solution (1 nL) was
. aQd after phase separation the organic phase

i edlwi th sodi um sul phate. The aqueous | ayer was

Hnother two times with di chl or onet hane,

. : ht3°/9- THNMVR (500 MHz3CDA 3): 0.90 (brs,
3H) B 3H), 2.53-3.18 (m 6H)5 3.38-3.55 (m
Me%lzgsulf&ayi%hmde?ﬁm 8. 5@Qmﬁo§3va(s aldé&Hp,a Hlithn . 22 (2 s,

0
INTHRMEDEATFE , 10} 1) (0( 3 g,10 g&mmolbar}cklgluqug)s ba?glgfgﬁ \.ﬁ:) 0. §$Bnm 1)

mrgﬁ%tf(é B 4B it W%a 0 %?olz{oél.rxgt:eanperature and

stirrbl FRAIYIDRGe DEXAtIohiGhik hiré w!kbchi&é’cﬂ-lﬁht‘d‘bms‘h.ed end B b @EdhFAth
MDE NEt2 1J The conpound, vvas are

Ar
DCM,dde oppnicsRhasheas wéshe%lﬂasaé %ﬁog?l(f)ﬁ]kr%n on@aﬂé on,
Wat%_ @b&{?{;l o enc;e%g h)T r&d@p&uﬁ&lv@isqﬂsbmauﬁ@m

e (13 ul .14 nmol ) was

hycﬁi@idmﬁlc Aid @rl &gidane @5 trllé asd Ismred)forfldr Watervas adslsdi Thg

triacet oxyborohydri 0
iV SRS A é%ﬂ@? %a‘&@h pl &ﬁﬁtlg‘i‘? %%“%18% 8%%%361%0
werd aﬁﬂged ‘Jvl\t% IS AN beipd] dradhyel SxpélatedoFlath Olﬁofnhtdgmép}i%tﬁ"
and after phase separation the organic asq:
the wessdugtryiieded the compound as a white foam (38 mg, 0.09 mmol, 31%). "H
NMR (500 MHz, CDCig): 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,

1H), 7.35 (m, 4H). (+) LRESIMS m/z). 433 (100).

COMPOUND 12.1.1: N.N-DIETHYL-2-{[2-(2-FURYLMETHYL)-6.7-
DIMETHOXY-1,2.3.4-TETRAHYDROISOQUINOLIN-1-

YLIMETHOXYYBENZAMIDE
MeO
\/E\>
N
MeO
o 0O

©)LNEt2

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,

sodium triacetoxyborohydride (40 mg, 0.19 mmol) was added to each reaction vessel
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wi th sodi um sul phate. The aqueous |ayer was extracted
another two tinmes with dichloronethane, which was

woasesadi4siir ough t he pad of sodi um sul phate, an#CriS&2004/001939

conmbi ned organic |ayers were concentrated in vacuo.
The crude product was purified by flash chromatography

to give the desired producg2(15 ng, 0.030 mmol, 249%.
1H NWVR (500 MHz, CDCl 3): 0.92 (brs,

and mesigltsumgcc(nmu@l-pver Bigt- Bl\/baqlwpugs;cbdlu H)ny@'oxgle-,sgm@.gn Zq

mL)z;igs adé cg,gm & e{]ﬁ%s?_&epga?a[_bﬂ'onztg é%‘a?@@nﬁse%%zdnﬁw& gic?délgm

sulpﬁ?c\é SThd A%‘\E/PJS lﬁéer Was%&txﬁ&bd 4idther(tho thRESKMBdivhivd@bethane,
Whu?rx/\mafp'aaw_d Brqugh th@pﬁ;pi\qgm.m_l lgatg, and the combined organic

laye%é%%@é@ %é%@%@@é’ﬁ%%@%%ﬂ&b&%ﬁhm
chrdi 20ahEY @rglﬁélthérd@ﬁfbﬂtﬁro@tﬁfﬁm &googy&nhmsi; 369r0). "HANMIR
sol ution of | NTERVEDI ATE 5.

(50QMH= (T loY. Ik Hubes, BBD 5L mm23H} @r%%n%&%yaég@hgﬁ%lr% 55 (m,

228 TR M3 P e 6L 0L Ao S A g

@, M?itz} %M@% | §ﬂ6 te, d‘:‘H‘P"V ne(algg 60z, 185 SRRO etmﬂﬁh ¢
agi tation continued over night. 1M aqueous sodi um
LRE&M%W%”SW‘EH] on (1 nl) was added, and after phase
seIoarhatl on the organi c phase was dr| ed with sodium
su ate. The aqueous |
0 L2 D IMET O X Yo TN - YRS 8.

< T ou 1

I SGai ’ LR
| ayers were concentrated in vacuo. The crude product
MedJ2S urified by flash chromatography to give the

rod (28 ng, 0.058 nmol, 47%. 1H NMR (500
r@g()@ﬁlz 1.23 (2 brs, 6H), 2.62 (m |H,

. m 2H), 3.25 (brm 3H) 3.58 (brs, 2H),
028 (2's, 6H), 3.88-4.38 (m 5H), 6.32, 6.39 (2

S,
@kNEtz
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
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 (15 mg, 0.030 mmol, 24%). 'H
NMR (500 MHz, CDCls): §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 s, 6H), 3.92 (m, 1H), 3.99-4.23 (m, 4H), 6.50, 6.62 (2 5, 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]".
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2H), 6.61, 6.72 (2's, 2H), 6.90-6.94 (m 3H)37.28 (t,
J6.0 Hz, IH), 7.42 (s, IH. (+) LRESIMS nfz 479

wO bi[06148€COVPOUND 12. 1. 4: PCT/SE2004/001939

3-(r6J- DI METHOXY- 2- ( THI EN- 3- YLMETHYLVL. 2. 3, 4-

TETRAHYDRO SOOUI NOLI N- 1- YLJ METHOXYI -i V. i V- DI ETHYLBENZA

M DENEt 2 The conpound was epared on an Argonaut

Cyest 210 synthesiser. To a solution of | NTERVEDI ATE

1.2 (50 ng, 0. 125 nnDI) in 1, 2- dlchloroethane (0.5

COWQUM 1214& 2 A W jJ_\_ L g._!_ Y .‘ was

Hd dk P Sr4-a il RA 4 3 15 mn, sodium
\HJNﬂﬂﬁﬂﬂﬂﬂi de (40 ng, 0.19 nmol) was added to
each reaction vessel and the agitation continued over
ni ght. 1M aqueous sodi um hydroxi de solution (1 nL) was
d \r phase separation the organi c phase
Wil hsodi um sul phate. The aqueous | ayer was
NbOext aclted "another two tinmes wth dichl oronethane,
s passed through the pad of sodium sul phate,
and tihe conbi ned organic | ayers were concentrated in
vacge~, The crude product was purified by flash
chr ogrghhy to give the desired product (32 ng,

5 g, 529 . 1H NVR (500 MMz, CDOI3): 51.12, 1.24
(2 brs 'FD, 2 60 (m IFD 2.90-2.99 (m 2H), 3.25

The (:%mepbd Was ]ggpara b% Esm Argosia gQﬁgst gi& g}%gﬁ%siser 6"16 O};%é(tllétlcgl of

INTER'MEM% 6. 192*&40%&%1)25 :ﬁmgg'\l/réi ngizgwﬁ%r@a[thﬁiéu)(ﬂ 5ml) 2-

ﬁral@ﬂlﬁ@dﬂ@u],l) wm Emoj)\ﬁvas\ﬁ,@p@ﬁ-ﬁq_r-a‘glt@ﬁ@ the solution for 15 min,

FURYLNMETHYL
sodi P PRI PO A1 (40 BRSNS 19 Aty
and NéAM thorciNnded Hfr @QHROUNThgi@sus¥odRas BgdroRridaRolution (1

Argonaut Quest 210 synthesiser. To a solutjon of
mL)|\WsE|ngb|aA¢gft§r phase geporatign tip q_rggmﬁ-,pbpge qu; dried with sodium

hl I 4
oy e SV QR b A0, 4t
whidH Was ﬁd@ﬁ&dﬂﬁtddghal@@pmﬁmeﬁmhyﬂﬂphad@ apd then@mtneiCorgamt )

was added to each reaction vessel and t %’céﬂaél on
layepsgrere soeeengoted i veme: Thasde sinddcWes R P?)‘»lg’r

chroﬁ%ltdgrilﬁﬂ?y t()]give the desired product (28 mg, 0.058 mmol, 47%). '"HNMR
(500 MHz, CDCl,): §1.12, 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 s, 6H), 3.88-4.38 (m, 5H), 6.32, 6.39 (2 s,
2H), 6.61, 6.72 (2 s, 2H), 6.90-6.94 (m, 3H), 7.28 (t, J 6.0 Hz, 1H), 7.42 (s, 1H). (+)
LRESIMS m/z 479 [M+H]".

MeO

COMPOUND 12.1.4: 3-{[6,7-DIMETHOXY-2-(THIEN-3-YLMETHY1)-1,2.3.4-
TETRAHYDROISOQUINOLIN-1-YLIMETHOXY }-N.N-DIETHYLBENZAMIDE




m.) was added, and after phase separation the organic
phase was dried with sodi um sul phate. The aqueous
woOaywsroewas extracted another two tinmes with PCT/SE2004/001939
di chl or onet hane, which was passed through the pad of
sodi um sul phate, and the cgjg‘oi ned organic | ayers were
concentrated in vacuo. The ude product was purified
Meoby flagsh chromat ography to give the desired product
26 N |, 44% . 1H NWR (500 MHz, CDd 3):
2.58 (m IH, 2.80, 2.89 (2 m 2H),
3.37 (brs, 4H), 3.77, 3.79 (2 s, 6H),
: , 3.98, 4.22 (2 m 2H), 4.07 (m IH,
6.20,] 6. 28 (2 s, 2H), 6.52, 6.72 (2 s, 2H), 6.80, 7.23
.36 (s, IH. (+) LRESIMS mz 479 [MH—l]+
. 6:

4-{[6J-D I\/ETHOXY 2- (THI EN- 3- YLMETHYLVI , 2. 3, 4-
TETRAHYDRO SOOUI NOLI N- | - YL1IMETHOXY>- i V i V- DI ETHYLBENZA

o B 6 S TNy Bhchanr e g doneo
INTERMEDI&EE rsthz mmﬂ% (:‘:r(ﬂjrmhmmoi)( 1? 122-dicbkdroetbate(@fem{ D 35
- thio encar pal de
thiopmsarbaeh il (1g rdh | hgotavasidietontie st it sSBBian oy
5 15 ﬁleﬁl' ﬁd‘rﬁ% 5%5%{&%9{ ?@@dé(ﬂ@rﬁ@ 0.1® Aol Pis) 21688 tarekdad t o

actl on vesse d the agltatlon conti nued over
reactiog ivesselladdt e egmwost@dnnmddmmllgbb 1M lagueans spdivm hydrergde

added, and afte e se arati S
s S B0 B SRR P Sy A B8 i
w1t1?§6dhﬁﬁfsﬁ1§h§t€0r ue¥®s ThidBpaswxtricted @ﬁﬂtbér&mtthﬁélﬁzvlth
whi ch was passed % hr Ou%@ the pad of sodi um sul phattgﬁ

ickiowomeHme onbich s orgad ouéy@ﬁ padhef wodivn sulphatg; g

Th d f
10 conffiiedisedf HRY o G ir R Rt crile prof3R was purifcd
by @ﬁ)ﬁ%ﬁrdﬂiﬂ!biraﬂ%%) gl\lé'thNWsdeﬂ%onZ (3133@ (189)65 nnfd, 52%}5 'H
XMoo M. BCuD 3 512601 b CLbractys 2604, 160, 205289 ai 21,

5205 05l f 8526510 4,58, 795 2. oS 3 5. 473

m, $1), 6|6H), 6.702 s LRESK®0M .24 (A5 IVFHDF7.22 (2 5, 2H), 7.30-7.33 (m,
15  2H). (+) LRESIMS m/z 495 [M+H]".

COMPOQUND 12.1.5: N2N-DIETHYL-4-{[2-(2-FURYLMETHYL)-6.7-
DIMETHOXY-1,2.3.4-TETRAHYDROISOQUINOLIN-1-
YLIMETHOXY}BENZAMIDE

MeO
TN\
0

0% “NEt,

20

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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COVPOUND 12.1.7:
2-({6. 7- DI METHOXY- 2-r ( 2- PHENYL-Ij y-1 M DAZQOL- 5-
W(Y/lglhﬁ?ﬁl&Ms}- 1. 23, 4- TETRAHYDRO SOOQUI NOLI N- | - YL} MECHOEXMWi/01939
JN- DI ETHYLBENZAM DE MeO. N MeO NEt 2 | NTERMVEDI ATE
5.1.3 (50 ng, 0.13 nmmml) and 2-phenyl - 4(5) -
|dm dazol gcar bal dehyde (43 % 0.25 mmol ) were
i SS a Stk
fura i L oA oDt b PR e G BEE Rblyon o Bhin,
sodim3Aa BB phoke Zdﬁ&’ed@l@ hg . Iﬁhﬁmli(ﬁﬁwm @dded]t(xbauhafewi@n Vessel
stirred for roomtenperature.
and ﬁxgéagummmu@tbom might-ohM ageany S%‘Han éﬁ%"(‘% ﬂ@“’&é} e
a
mL ) Wasasdrd4 ng\%}}%é}? art%lg giéér)]&rlgrﬁglc 563\9 % tcg?e?ﬁg%lé ?odmm
sulpﬂﬂ.% PhIRHe6ud 1ay&rwmuema@ @ﬁ@‘.hexdwanmm\mbh dwhfqrhteethane
crude product was purl i ed by ash Sg\omat o I 0

Whl@l wes pireeihoengbithg ped ¢fpo emeeulﬁ]%%%

1aye§§ YR Cé)ncg‘ﬁrage@ in ?B%%t :[g gt %E et %s i{l@ﬂiﬂe@ﬁyoﬁﬁfsh
chrcﬁna?c@gﬁpﬁﬁto( #ive %H)d;esﬁedﬁ&oéucl&% me, BﬂQﬁ4 Hml@944‘gg T8 MR,

(SOMMEE e 05 GovbER B b 1), .86 g0 (¢, 18531,
U RERRRCIRES. 3 4SRN bRO SB R T T M
1H)| EEUYG @ESLZAM}DEé B, @1 KT ERVBD6 AVE7 .23 (2 8, (1&15, P (SOUSDI- (+)

-4(5) i m dazol ecar bal dehyde (20
LRESIM mfi)ﬂ79bMT"E]d| ssolved in DCE (1.0 nl) aﬁd St(l rrgg’

for 15 mn at roomtenperature. Sodi um

tri acet oxybor ohydride { g _PQ(T%QE{@&)LM%H?%GL% 3nd
‘J‘Q’L FOTt \J.JQ_E

rrL) and DCM(15 rrL) wer e added t?}elmxture stirred
or 30 min and passed through a What man | PS

@;’eﬁ@“””

07 ~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,
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paper. The organic | ayer was evaporated in vacuo and

the crude product was purified by flash chromat ography
woaogiosesst he product (12.5 ng, 0.025 mol, 63%PCT/HERMNIMR1939

(500 MHz, CDCI3): d 1.10, 1.27 (2 brs, 6H), 2.92-3.12,

3.42-3. 64, 385390(3m OH), 3.24 (brs, 2H), 3.73,

3.88 (2 s, 395(m| , 6.28 (brs, IH), 6.63 (s,

% % | 40? B4 26.4.28 (f,0
3H)ﬁzﬂ)7(|bﬁ’l%;,3§@z’sd§¢d 3832(% ﬁﬁ) 3@ é H‘); (
1H) 26358, a@quﬁzmzﬁsmﬁz% (2@@1 @)I) 7 %J(m,llH);le (s,zél)e,? 21 (m,

39.6, 42 3 6, 111.4, 111.8, 125.3,
1H)1%L§E%mﬁz@%d@6ﬂﬁzs 7, 130.1, 130.3, 135.4, 2 x

147.2, 147.9, 171.6. (+) LRESIMS miz 539 [ M+H] +.
OND 120 '_, IMIDAZOLS-
DI T+ 2 II\ITERI\/EDI ATE 5. 1.7 (250 ng, O0.68
nmol ) and 2-phenyl -4(5)- i1 m dazol ecar bal dehyde (234
1.36 nmml ) were dissolved in DCE (6 nL) and NWP

) ’ \st ing for 10 mn at room

at mr_e @h@i acet oxybor ohydri de (431 ny,
Me@. 0 mpl ) “wasyadded?and the mixture was stirred for
rpom tenperature. Tosyl hydrazi ne scavenger
resinj(0J#8 g, 2.8 mmol/g) was added and the m xture
was A eMet,or another 2 h. DCM and 1M sodium
de solution were added and the m xture was
d through a Whatman | PS silicon-treated filter

mngDIZKII\E NI gqs? shgg bﬂse?rlhﬁb ﬁﬁ& ?ﬁﬂleﬁjde‘t(saxnd t he crude
lmlaarz&q‘éﬁﬁmﬁ"éﬁycf 303 0.3 Bmonu raAFd T Jbc 0 Ehh e
StlI‘l(ngInIa § méxgét N%ﬁ&lbl%é %%gb%{lflﬁlac%%mhy&d% (35 m§50 28
mngo@)”? wgas(egld):% agd gﬁfl_sacﬁﬁn(nmlxt\ﬁé-&vas &iré2] fo8 188 at Pocsy tedierature. 1
M g9k dignid spshion (53 ) St DM ([l pre g he
mlwegﬁ%g f(§|z3 réﬁ%an }%%éﬂhtﬁoﬁéﬁé Wﬁﬁmam?s)hcoﬂ-tﬂe%teﬁ filter

3.9, 46 0, 2 x 56. 66. 5,
papki. ITh8, organtc hjdr Was &2Hodtedig Gadio mahey cruglg groﬂuctlxggs m,lnﬁed

by éf;s?x %ro%qslgg{aggg?q\gve t111e4}goguct %ﬂf( mf1g4g Og mmolx491’/4)81}% NMR (500
MHz, CDCls, the spectrum consists of very broad signals: 60.95, 1.11 (2 brs, 6H),
2.61 (m, 1H), 2.79-3.63 (m, 7H), 3.48-4.18 (m, 11H), 6.59, 6.73 (2 5, 2H), 6.92-7.43
(m, 8H), 8.14 (brs, 2H). (+) LRESIMS m/z 555 [M+H]'".

COMPOUND 12.1.8: 4-({6,7-DIMETHOXY-2-[(2-PHENYL-1 H-IMIDAZOL-5-
YLMETHYL]-1.2.3.4-TETRAHYDROISOQUINOLIN-1-YL}METHYL)-N.N-
DIETHYLBENZAMIDE

MeO N
D A_~O)
N
MeO H
EioN O




10

15

20

25

mz 525 [ MrH +. COVPOUND 12. 1. 10:
i VIV- DI ETHYL- 4- f 6- METHOXY- 2- | T2- PHENYL- | #-

WONRTBAZAR4 S- YLMETHYLI - UJ”- TETRAHYDRO SOCOUI NOLI RET/ASE2004/001939

YDBENZA M DE C MEt 2 | NTERMVEDI ATE 5.1.7 (15 ng, 0.04

mol ) and 2-phenyl -4(5)- i m dazol ecar bal dehyde (20 ny,
0.12 mmol ) were di ssol ved $ DCE(2 m.). After

INTERMETRPER B o dbE (24 SRR PRS- 00 Mlhed and
imidab§le Al 861 d¥AZ0 Bl 0.12uhol) whee dissulvadin DER (e mat)ame.

DCM and 1M sodi um hydr oxi de sol uti on_ wer ded an
smcm@arrhsxmraérmtm@aree @«ém@rfnac%bﬁﬁ&bwip%e & B8 0.16

I t
gl g8 RO bl B8 s TR JOOIN B0 EribRR e, 1
M a@ﬁ%o%ﬁagd;g}?a@?ﬁ%% Sdltg(i)dih (L B enlpramd EM @6 1oiy), wéremléed the
mixpwe stlrgqcb for 30 yn gnd Bas(s;zﬁl th,gqq)gh ag%@tr%argél’é)mw%_ﬁlreat%g Elger
papéﬁ_ﬁl“ né 5%’”; 1%% %ﬁ’s g%{}gma d gZVL{cao ah(h"lhe &u&ﬁpr@d&% v&d@punﬁed
by ﬂ]]_agﬁ fﬁrﬂb@,tc\)]g\%ﬁ\?y SI() JEg:I;_vdJBEﬁtddchli 54198, Q. M—ﬁ—mmol,(@(’/pb?};{]&)lM

- HYL

(500 MEDRLBICIS: Wil N IR e ST TR ST RA ) e
10@5@% Rﬁ%ﬁﬁgﬁk NTEREDSS Wﬁ% %420 R0 Os. @i’ 3 (s, 16,
7.1%0) 7284 (@reis), 1es é, st),steu Ji7e0 BeE HR 763y, Ja'hﬂ H@@HQ (?J o

o DAt s .%3@&&%@%5 033, AL EREE Y G5,
56, f‘%‘nip%gﬁpﬂ {1G Tt g6 wagmos, '1&99dd18)17 159,11 18,3 0351, 2 x

ut e. um h{ydroxi de dol ution were
147ax)ded.onurl.6.e) hRESIVS M§39éM§éﬂ through a Watman | PS

silicon-treated filter paper. The organi c phase was

COMPOUND 12.1.9: 4-{6.7-DIMETHOXY-2-[(2-PHENYL-1H-IMIDAZOL-5-
YLYMETHYL]-1.2.3.4-TETRAHYDROISOQUINOLIN-1-YL}-N.N-
DIETHYLBENZAMIDE

MeO.
MeO O N\/E{_‘}\Q
U

07 ~NEty
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 stirring 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 h. DCM and 1 M sodium
hydroxide solution were added and the mixture was passed through a Whatman IPS
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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evaporated and the crude product was purified by flash

chromat ography to yield the product (13 ng, 0.026
wonwis068i8%9 . 1HNVR (500 MHz, CDCl 3) : d 1.10, BCRAEL®4/001939

brs, 6H), 2.73, 2.82, 3.00, 3.17 (4 m 4H), 3.25, 3.54

(2 brs, 4H), 3.62 (s 3H) §68(m 2H), 4.89 (s, IH),

6.21 (s, IH), 6.73 8. 8 hz 6.90 (s,

d, : IH),
oyl P SR B9 (0125

brs, 3&&52 743.8, 2% §,184$nﬂ,4}1§53 25 (1886, :EH) 358.-285 (A, BIH), 3 62,
'126.5, 129.0, 129.7, 129.9, 157.9, % % % +)
3.83LRESONB 32(d4d8. S[Iﬂm, 4@&@9@3%5612(& 11D, 6.62 (s, 1H),'6.96 (s,

03 AR 50 8740 W B o AR P B SR B2

145027NE3¢9L439 46.6, 500 2x56.1,66.5,111.3,2x 111.9, 125.5, 126.6, 126.7,

i V-Di é 4-t et r ahydr oi soqui nol i n- I-yI benza
128:71, 4i20. {,,2};26@ 13 00936“2;[1@ TaR& 147.6,2 x 148.1, 171.5. (+y LRESIMS
/§%$E§I +m dazol e- 4(5) - car bal dehyde (63 ng, 0.36 mol)
miz solved in DCE (2.0 nL) and NWP (0.2 nL). After
stirring for 10 mn at roomtenperature, sodium
triacetoxyboroh drlde _ . as. A d_and
RO 12 l' ) LY #4 VH a 21z

YLBENEAMEDEhe mxture was stlrred for another 2 h. DCM
and 1M sodi um hydroxi de sol ution were added and the
mxture was passed through a Wat man | PS

Me@y ( reated filtier paper. The organi c phase was

pojf at ed ayld Y-he de product was purified by flash
TR hyNto #1d the product (27 ng, 0.07 muol,
NVR (500 Mz, CDCI3) : d 1.22, 1.26 (2 brs,

6H) , 3, 2.84, 3.04, 3.17 (4 m 4H), 3.28 (brs, 2H),
3.58 (s MH), 4.77 (s, IH), 6.67, 7.04, 7.13 (3 m

4H) 0 (s, IH 37.33-7.40 (m 7H), 7.90 (dt, J2, 8
Hz, 2BPNERCNWR (125 Mz, CDA3) : d 12.9, 14.2, 28.5,

30.5 43.4.° 46.8, 49.4. 67.1, 125.4. 126.0, 126.3,
INT_EE\/IEDM Bl 712@:@, 0.02gnmol) 5ad 23phengls4(G)- 137. 0.

M@E qL (% mg, 0. 1( BEv%re snz)ﬁ/eé %?Db%(’iﬂrfﬁ) After
snrflng Zor102nBT Yoorh tdmp MRz diom Vi ddoktybiohGdride (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 (30 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 (m, 6H), 7.98 (d, J 9 Hz, 1H), 8.32 (4, J 2.5 Hz, 2H). (+) LRESIMS m/z 493
[M+H]".

COMPOUND 12.1.11: N.N-DIETHYL-4-{7-METHOXY-2-[(2-PHENYL-1H-
IMIDAZOL-5-YLYMETHYL]-1.2.3.4-TETRAHYDROISOQUINOLIN-1-

YL}BENZAMIDE
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DI METHOXY- 1. 2. 3, 4- TETRAHYDRO SOQUI NOLI N-I - YL>-i V, i VDI E
THYLBENZAM DE Me O NEt2 | NTERVEDI ATE 5. 1.7 (30 ng,
wO0.208/06ma8%) and 2-n-butylim dazol e-4(5)- car baPdelsyz®4/001939
(37 mg, 0.24 mmol) were dissolved in DCE (2.0 nl).
After stirring for 10 min at roomtenperature, sodium
triacet oxyborohydri . de (688ﬂg, 0. 32 mmol) was added
and _the mxture was stirred for 18 h at room
gfpe \ \r azi ne scavenger resin (0.17 g,
¥ and the m xture was stirred for

the m xture was passed through a Watnman | PS
reated filter paper. The organi c phase was

chrona Qgraphy to yield the product (33 ng, 0.066
33%FL 1H NVR (500 MHz, CDClS) : d 0.89 (m 3H),

II\IT%":I%\?ED%A%é ‘ég%gﬁffgsg%g ‘%"i%%ﬁl? 3% ylmlldﬁzowﬂgs)zw

car@&ll_%?e%ydé” g@&n%% 8 ;umetjhveredliGblved i8 DR (280 H@-I)I)md Z?ME Q32,

enL . Pfermiig medhic) Gjvis airopst gmpeipist, spgii et prdifaciftso
mgﬂ%@ Eréoii)l%as] §@de§ émé %émlﬁ@e%as%ﬁrﬁd & 28 &t BomaA6mperature.

129.5,126.3, 128.9, 135.8, 145.0,
DCRA xndl B K Sodited hydroxidessoliytion Mere added) andrfspopgiure Wasgpegsed

thrqlgpzt_‘%&]ilgtnggﬂ\}?g‘mi 2%41 ffﬂtterI%PBAE&e_ ogganic phase was

evaé%ﬁﬁﬁdjth@ém@é Elﬁ@%d RHdd- bﬁﬁaw{ﬁaﬁtmmmmw the 1o
V- DI ETHYLBENZAM & Cr NEt 2 | NTERVEDI ATE é g
profiaé: (1 me) 0026 murobl) 32%al "B WMRFDOMEZGDHD S dd ol &% £2 brs,

6, %r%a:;%)%hﬁﬁtﬁ?gﬁ st S £%}ﬁ $89\y ot 2656,
di et 60 (g @ H),7B0 Jas 38
L S s micest ot o 0
I ER7.2 D058 D ED. A% 90 €n, 2605 ICHR 1 23MELZ, &) §128%1 4,
26.4,39.5, 43 4, 46.6,49.1, 5.2, 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. 2-PHENYL-1H-IMIDAZOL-5-
YL)METHYL]-1.2.3.4-TETRAHYDROISOQUINOLIN- 1-YL}BENZAMIDE

L~
J

O“ "NEt;
N,N-Diethyl—4—(1,2,3,4-tetrahydroisoquinolin—l-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, 24
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scavenger resin (0.20 g, 2.4 nmol/g) was added and the
m xture was stirred for another 2 h. DCM and 1M sodi um

waypdrsosiade sol uti on were added and the m xt ur e PGESE2004/001939

passed through a Whatman I PS silicon-treated filter
paper. The organi c phase evaporated and the crude
pr oduct %vvas purified by flash chromat ography to yield
I RIOOVMHz
mmc&%v% g&% x%ﬁt@f: 'i‘iﬁxu@e Q4878 for BSher 21 DOR ai

, 1.16, 1.24 (2 brs 5 1.39
sodlﬁﬂilh dRide §olﬁttﬂor(mr621d&§d argtl tBO nixRER WQS passecthpaen H)h

Whegrnag 1%3521%4:0921@@&:%1 fy}t};%)apeé 2’@&( orga%lﬁ pbgge We?%ze@égor%t?ﬁ%B& the
cmt%:ﬁ{ﬂé*c%é%ﬁgg%gashlchlfama%g’])aphﬁﬁﬂllbﬁ thié préafatt (253 @, 0.07
mmét, 66% Em M XOMEZ2CVETHYS 1 122§ 1. 2M(Dhmopts-2.69, 2.84, 3.04,

e TR SO g G,

5 |
oo R0l At e
CDEL:ey 1756, 141,18 5, 60.51.83.4) 46. &40 6fh 1t &Bpér K6, éZéégm%%

{11 acet ox boroh drid
128184 2%7x 1 216 é@lﬁ P?g‘%’ &ﬂgfs9ﬁ§gtmggok1+¥\gﬁ%era Snr/gﬁgs
[M%ngyl hydra2| ne scavenger resin (0.20 g, 2.4 mmol/Q)

added and the m xture was stirred for another 2 h
DCM and 1M sodi um hydroxi de sol uti on were added and

covﬁfoﬂ%lﬁ i‘i £ 1482 (APSBUTHIL QHaVID AYOL IRy LNFIB THYLL-6.7-
JATETR, RFpROPSHQUINBIINIRNT G- Fhase was
tfre—crude product was purified by flash
o yield the product (22 ng, 0.047

nTmI, 9%. 1H NI\/R(500 Mz, CDAI3) : d 1.11, 1.24 (2

, 2.33 (m 3H), 2.62, 2.69, 2.92, 3.13, 3.60

: (brs, 2H), 3.61, 3.85 (2 s, 6H), 4.60
6.73 (3 s, 3H), 7.30 (m 4H). 13C

. d 12.9, 14.2, 13.7, 27.9, 39.4,

49, 9, 2 xve5.8, 66.5, 111. 0, 111. 7, 126. 3,

. 2, 147. 6, 171. 3. ( +) LRESI I\/B m Z 463

COVPOUND 12. 1. 16:

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 triacetoxyborohydride (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, CDCl3): & 0.89 (m, 3H),
1.15, 1.24 (2 brs, 6H), 1.34 (m, 2H), 1.67 (m, 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, 6H), 4.62 (s, 1H), 6.16, 6.62,
6.75 (3 5, 3H), 7.30 (m, 4H). "C NMR (125 MHz, CDCL): § 12.8, 14.2,13.7,22.3,
278,279,30A3395,43A3465,498,2)<558,665,11L0,1117,1263,1295,
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YL) METHYLI - I, 2. 3, 4- TETRAHYDRO SOQUI NOLI N- | - YL>- Ar, i VDI
ETHYLBENZAM DE C NEt 2 | NTERMEDI ATE 5.1.7 (50 ng, 0.14
waonisjoeassd 3- phenyl - 4- pyrrazol ecar bal dehyde ( 38CmM$E2004/001939
0.21 mmol) were dissolved in DCE (3.0 nL). After
stirring for 10 min at roog tenperature, sodium
triacet oxyborohydri de (87 , 0.41 mmol) was added
ng ' br f at+) LRBEVIMS m/z 527
126 e g L e (6. 05 5.
[M+¥z4".rmol / g) was added and the mixture was stirred for
anot her 2 h. DCM and 1M sodi um hydr oxi de sol uti on were
added and the m xture was passed through a Watnman | PS
CcoRPOReR 1" 4 8di & f(b I TRRPECHI RO OB AID ADBIS - Was
SO R GL U6 JN] YR PBRDISODTENGIING | a5ty -
YL)M'? .,3@'%97'5 L yggfggﬁ ?g?ocmct % mSJ 0.12 mml,DL
N.Nabal , CDCA3) : d 1.00, 1.09 (2 brs,
6H), 2.55-3.00, 3.65- 3.80 (2 brm 6H), 3.18, 3.45 (2
brs, 4H), 3.55 3.80 (2s, 6H), 4.60 (s, IH, 6.16,
M 659 (¢8, 3H), 7.18-7.75 (m 9H). (+) LRESI M5
i OUND 12.1.17:
f ){* 2- ¥+ - f PHENYLSULFONYLVI HPYRROL-
VERHYL>- 1. 23, 4- Tied RAHYDRO SOOUI NOLI N-| - YLVi V. i VDI
B A=A DE Cr NB2 | NTERMEDI ATE 5.1.7 (30 ng, 0.08
ape | - phenyl sul fonyl -2- pyrrol carbal dehyde (56
mol ) were dissolved in DCE (2.0 nmL). After
stirrofg MEy 10 min at roomtenperature, sodium
tri acet oxyborohydrid 68 ,. Q.3 . ~and
INTHRVEDIA N 4 L D pD e i partsf B aHar: 3
jgh 8:851Ved(i8 THOE 2.0 2a14). Aufief Atiyying for
Carﬂvéggﬂa@gg?g%a&tz ﬁgﬁ}r{nﬁz?ﬁ?z was sti rre_dgec o?lli)n

10 mib@EMoandtembrmbte, ot tyairisce sy wseludids (TRme: gég gé}néﬁ gras
B
scagﬁx?%%%grggbéﬁ% %.ﬂ&;?dggg i Eﬁ%nl?\gtﬁs ?g%mref \fvm(@)ls.tb%cdﬁblals h
andién)?2 nfDENeandelsMr sodiysn bm@r@tqd% ﬁﬂuﬂmméf{%ﬁﬁd %Bc&‘ngs?“fb
wag p%@g% H*ré}g%a M 188 Viticén-deated iRkl pa%ez ThedrAnidphase
was evaporated and the crude product was purified by flash chromatography to yield
the product (26 mg, 0.048 mmol, 60%). 'H NMR (500 MHz, CDCls): 8 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 s, 6 H), 4.62 (s, 1 H), 6.19, 6.62 (2 s, 2 H),
7.30 (m, 4 H), 9.65 (brs, 1 H). (+) LRESIMS m/z 561, 563 [M+Na]".

COMPOUND 12.1.15: 4-{6,7-DIMETHOXY-2-[( 2-METHYL-1H-IMIDAZOL-5-
YL)METHYL]-1.2.3.4-TETRAHYDROISOQUINOLIN-1-YL} -N,N-
DIETHYLBENZAMIDE
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3.40-3.52 (m 3H), 3.59 (s, 3H), 3.79-3.84 (m 4H),
4.68 (s, IH), 6.11-6.15 (m 3H), 6.49 (S5 IH), 7.09
wOdposhé1484Hz, 2H), 7.14-7.24 (m 5H), 7.38 (t, PAT/SB2d62/001939
IH), 7.62 (d, 7.5 Hz, 2H). 13C NMWR (125 MHz, CDO 3) :
d 12.9, 14.1, 27.0, 392,433 44.1, 50.3, 2x 55.8,
66.4, 111-0, 111.5, 114.9,92323. 2, 133. 3, 132.7, 136.0,
39 4 143. 3, 147.2, 147.7, 171.1. (+) LRESIM5 niz 495
g . \D 12.1.18:
e ETHYL- 4- METHYL- | ff -
MeQ"MDAZQL- 5 YUMETHYL1- 6, 7- DI METHOXY- | , 2, 3, 4-
O SOOUI NCLI N- 1- YUBENZAM | DE Cr NEt 2
ATE 5.1.7 (50 ng, 0.14 mmol) and
-nmet hyl -5- i m dazol ecar bal dehyde (38 ng, 0.27
ere dissolved in DCE (2.0 nL). After stirring
Y nmiNEbat roomterrperature sodi um

o PR v T 0
d%ﬁ%g}a‘éj 2BNhg Asth ARk erel e OBk i D@E =0 ﬁmladAlﬁdr stinding for

ure was passed through a_ Wat man

10 il dt mmmtterapftremrd:|delemﬁap@rt0XWﬁ@hdlf1§ﬁ% (16 rﬁa,a%6 D) was

adde% ! agﬁ&&%ﬁg a{sgt%g;(? ?{3 E’ea?gr E‘E ‘Q@e(%gfe' tfb?ﬁh)gifaglﬁ@s h

sca @r &Emt(b Qﬂ% oiq xﬁﬂxoﬁgpﬁh@iddéﬁ @ndehe 1ﬁ1x]:12rerwaslst1rr9@ fc%
:.1.08 (brs, ﬁl
anoﬂleoz b CM}qu l;M§gd1ugl mgiroygd@g)lutgorbge%?@dm:d g}ﬁ §n16

wawsse?éwoghég\?\’hgm% )\ rs?hcog’;t%eateﬁ A%r P%pégTﬁ@o%am& plaase
waSev@Borfatedsand2h criid@ prodort ws) purited U}JI\fRSb themdtpgragnap Ijeld

the 33050} (ZBana . 04bmsl, Seho NHR 1300 §iliE 3'DG); 811, 1.24 2

brs 7619, 233]% 3%1) 387260, 5%%. 3. 131%0%5 nﬁ%@{)% 24 Mslzng)zs 61,

3.85 Mbﬂ@ﬂ GRRREUIND, 62f9,16 673 (3, 30, 7 ) (m 4H) & MR (122
{ NETHOXY- 2- 1 f 4- NETHYL

w;zvsmtmsuz@ St TETREL S ey TRO1 23575 665\ e

11 TYLBENZAL MO8, D2l 3, 1289, 131.5, 135.9, 144.2, 145.1,147.2, 147.6,

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-

DIETHYLBENZAMIDE
MeO NH
%
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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| NTERVEDI ATE 5.1.7 (50 ng, 0.14 mmol ) and
4- met hyl - 5-i m dazol ecar bal dehyde (30 ng, 0.27 mmol)

woenws/odissol ved in DCE (3.0 nlL). After stirringCi/SE2008001939

mn at roomtenperature, sodiumtriacetoxyborohydride
(86 ng, 0.41 mmol) was added and the m xture was
stirred for 18 h at roomt%}rperature DCM and 1M

sodi um h
5 b e ol SRy B e s st
(0. 05 g3 ﬁhﬂa&grwasﬁheecbmmhe gniptuas wavstsrelfap encthe? hidCMhand
0

crude t fied by flash
1 Mybéing OB R sIeRor worcrgac SR AR 135 DESSR) RRALEPD0

Whag/Hz gf 1%’99%2)11- eé%‘g %%te%gg;%ﬂ (ﬁeqigsm@ g%ase gve@»%v%l&)rat%hﬂand the

crudéipfrodudt Wes pErifedl fy2flakh chrdtﬁatbgnapﬁﬂo YIdldBBe p@du¢tmﬁ3 mg, 0.12

mmgxség% 5@@%@@@9 MEDB@@ Iy): 15119@%% <?§ ﬁ&%ﬁé@g&“-
3, 801 6@236 z@é‘?éfr ,ﬁ%%ss,ﬁ%g&gs 0@60% 1#12 16.16, 6.50,

Qc, 31—1 lﬁﬁs-iﬂslﬁﬁsaa) (PIBRESINS /6, 5214M+H] 171.8. (+)
LRESIMS niz 369 (100), 463 (35). COVPOUND 12. 1. 20:
4 {5. 8- DI METHOXY- 24f 4- METHYL- | f f - | M DAZOL- 5- YDMETHYL1

COMPEA: LB AV RO N :F*HENRSUYQF/@NYL) 1
PY 4 Y }‘t" W T ReAT OYL ABN-
DI I{I a1Td nernyl -O- azo ecar a enyde

) vvere di ssolved in DCE (5.0 nL).
After stlrrlng for 10 mn at roomtenperature, sodium
6“ acet oxybor ohydride (197 ng, 0.93 nmpol) was added
1S Xt was stirred for 18 h at room
hpadat IN.e, and1lM sodi um hydr oxi de sol ution were

M"*“%\dded a d the Iire was passed through a Wat man | PS

er paper. The organi ¢ phase was
dd an® t he_gt ude product was purified by flash
chromat™egr aphy to yield the product (103 ng, 0. 20

INTERMEDIATE 5.1.7 (30 mg, 0.08 mmol) and 1-phenylsulfonyl-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, CDCls): § 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, 5H), 7.38 (£, J 7.5 Hz, 1H), 7.62 (d,
7.5 Hz, 2H). >*C NMR (125 MHz, CDCLy): 8 12.9, 14.1,27.0, 39.2, 43.3, 44.1,50.3, 2
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3.17-3.50 (2 m 8H), 3.32, 3.35 (2 s, 6H), 3.44, 3.65
(2 d, J 12.0 Hz, 2H), 5.05 (s, IH), 6.51, 6.63 (2 d, J
w0 .2005k561482H) , 6.87 (s, IH), 7.00, 7.14 (m 4H) PCT/SE1004/001939
(m 5H), 7.80 (d, /3.5 Hz, 2H. COVPOUND 12.1.21:
i VAV- DI ETHYL- 4-r U 4- TETRAHYDRO 6- METHOXY- 2-
| Y4- METHYL- | H | M DAZOL- 5- YYVETHYL1- 1-1 SOOUl NOLI NYL1-

s EFRERNEG A THEE Bk fadd om0

147.%- mtlhé )LREgmslnezﬁ%:amﬁfal dehyde (716 ny, 6. 5 nTrDI)
was added and the reaction mixture stirred at room

tenperature for 10 mn. Sodiumtriacetoxyborohydride

co 19:1818" PesrAdded ghs LEQEHTEDNL IWEKT ur e
IMIDAZOL <3 YL \ME -6.7-D H 1 63 AT \NaSaT(ra]dand
AC S eaet Ot o t o dryness. e
TET) S “l ﬂ&n.t??uncu et ween Et OAc (50

m.) and NaCH (I N, 30 nm.), the aqueous phase washed
eovvlth Et OA (2x50 m), dried (MpSO4), filtered and
QST 0 driysess. The resulting residue was
ed by I&s—h/chr omat ography on silica gel (10:1,
MeQDICME OFf ord COWOUND 12.1.21 (736 ng, 54% as a
eSS 0|I 1IHNMR (500 MHz, CDCI3) : d 1.13, 1.24
2.09 (s), 2.53 (td, JA, 13 Hz,), 2.76 (br
, IH3), 2.98 (m IH 3 3.09 (m IH), 3.28
, 3.55 (br s, 2H), 3.33 (d, J Hz, IH), 3.60
I(IO—||) 66EEZIbH) 3 3 76 (33 3H) 4.56 (s, IH), 6.58 (s,
r ( 5H),..8 30 (s, IH.
INTEROIREATEZS] R0 medblé}nmola aﬁ%erﬁylf?ﬂithsf& y 5( 29, E')
1m1§a§81%gar%%lg%h%ﬂ:7(igglgg8 2? i%lﬁol)‘b\ieég ﬁlsgolifécil% I§CE¥1@ rQL) After

stlrrhi’gﬁfoZ 101D .a9roohbmiberatine, ﬁ)dn(m)na_cREBlm@ohy@dﬁigé mg, 0.41
mmhlhvmsg,g@ql_a% ggﬁé%m%q_zés stlrred fv T IP!E E at room temperature DCM and

1 MBIy hoRidt sEEﬁTBM%%&@%& Rt idtdre Yiat BabIEANADEgh 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). BCNMR (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-IMIDAZOL-5-
YIL)METHYL]-1.2.3.4-TETRAHYDROISOQUINOLIN-1-YL}-NV.N-
DIETHYLBENZAMIDE
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MeO Cr NEt2 | NTERVEDI ATE 5.1.8 (80 ng, 0.236 mmol) was
di ssolved in 1, 2-dichl oroethane (3 nL) and
woOm@asoise- 5- car boxal dehyde (45.4 ng, 0.473 mBCY/SRa84/001939
added under stirring. The reaction m xture was stirred
at roomtenperature for 109§1 Sodi um
trlacetoxyborohydrlde (250 ng, 1.182 mmol) was added
and the rgpction mxture stirred for a further 16 h. |
&4 g mol ) was added and the resulting
'e K in EtOAc (10 nmL), washed wi thNaHC q 3
MeQ(5 i) Jand brithe (5 nL) and concentrated to dryness.
The regidue was purified by flash chromat ography on
m (DCM MeOH 10: 1) to afford COVMPOUND 12. 1. 22
649 as an oil. 1HNMR (500 MHz, CDO 3): d 1.20
3H), 1.32 (br s, 3H) 2.68 (br t, J 10 Hz, IH)),
rN&tzJ 16. 3.09 (m 1IH, 321(m

4 HZ
m@%ﬁ&ﬁg%ﬁ@ igo HS’ 1§ nﬁdh%thﬁhﬁé%{d?ioléﬁaﬁ%ﬂehyde
(30 §1}§5 2(7§nm8?)wer§ dikdolvé&d inl ]bOZE (8. OQQL Aftek ls*l)lmné fBBlQ Mmin at
13CNMVR (125

coorAbiBErsee, sodivpoBsHtonsbonty e (1 gD b tmef) $as addedand

o g 5 s P 0
hydﬂ&@d@s%luﬁkﬁh&@ :adled aldRESHBu waskiBselothfdughjafWhatman 1PS
COMPOUND_12. 1. 23:

siliqonjiueaocefiiter paner; $h¢ prepDicmEIRAEES. &Y aREER A o B RERIIGHS

was e %Péﬁ%@é%é@%%bg@a h&%ﬁ&&&m M BE nol, 919%).

1H WM (#00edHznCDC25)d1.0B) b22)é2.' lbra,n@'lx 3.0mi(3, ﬂﬁdZ 54 2.72,2.90,

3 0%%%?5@53% ot s AR Far R Al 33%@322*???&? s 397

6.16,%%49 & 812@ EH') glR gﬂr§‘ 1}§0’GCLNMR (125 MHz CDCI;.) 11 14,
t'riac tox or ohy dr|

13.4%)d 410Be28. ea,cﬁa @h ARG ﬂaé 67, s"t9|nggr 86 014056 26, fﬁ]r%héll .%611@ 0,

126,450 1%&5{?7[1% 1293 %ﬁg%gid ﬁ%-?,”méﬂgéﬁ%?g‘%’f%%.sq o)

LRBSIMS W42 369¢1 00,1483 (85). L)

COMPOUND 12.1.20: 4-{5.8-DIMETHOXY-2-[(4-METHYL-1 H-IMIDAZOL-5-
YL)METHYL]-1,2.3.4-TETRAHYDROISOQUINOLIN-1-YL}-N.N-
DIETHYLBENZAMIDE

OMe
Me.

(0
OMe H
J
07 ~NEty

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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and concentrated to dryness. The residue was purified
by flash chromat ography on Si Q2 col unmm (DCM MeOH 10: 1)

woao@foborsd COVPOUND 12. 1. 23 (66.4 ng, 66% as BATASER004/001939

1H NVR (500 MHz, CDAI3) d 1.28 (br s, 3H)5 1.41 (br s,
3H), 2.82 (br s, IH), 2.94 (br d, J 16.2 Hz, IH), 3.09
(m IH, 3.28 (m IH, 3.4¥(br s, 2H, 3.63-3.87 (m

Whatmdd 1PS silicbd- ;treéi;'&ﬂlﬂtﬂbRpﬁprSl" h‘@HEgaIIBDQ]l@)? wasvaporegd and the
14. 34, 27.66,_39.6 55, 46.59, 4

crudg graghict W&W@ﬁedﬂmﬁ chyorpitggraph o %%d%“z%‘%?‘&“ (Y3 me

0.20 55 oggs%}%l %Ifmﬁ@ @%&b@:@{ B8 %ﬂszusﬁﬂ; 2.58-2.74,

3. 17%6’ CUNDSELS, . 3132243 A42(% 617,00, %BmXY-dZJrlaﬁlﬁHQMSQS (s, 1H),

6 sgk’éﬁwmkh B M7 (1 R o TR D o 0 8,
J3. %Hi %HCSO ng, 0.216 mml) was dissolved in

hl or oet hane (3 nL) and 5-phenyl - 2-fural dehyde
(74. 8_ ng, 0.434 mml) vvas added under | r| ng. Th

] Mgé—gmw%y@%&%so?\moq xéﬁx%%?@%d %HL e nfix@re \%/338 pz%sﬁ}&d gna)oli’g& a

BENZRMIDES added and the reactl on mxture stirred for a
further 16 h. | N NaOH (2 nL, 2 mmol) was added and
MdheesuItMeng m xture taken up in EtOAc (10 niL),
DS e th ety (5 m) and brine (5 nL) and
Q¢ r 3 dryness. The residue was purified by
raphy on Si 2 colum (DCMVeOH 20:1) to
POUND 12.1.24 (63.5 ng, 56% asan oil. 1H
Mz, CDCI3): d 1.28 (br s, 3H5 1.41 (br s,
3 23(‘; 15.42I|:|)|z, IH, 3.03 (m IH, 3.26 (br
r-s 3.73-3.96 (m 5 3.76 (s,
3H) B70NRs, 3H), 4.85 (s, IH), 6.33 (sH)I 6.23
INTERMEBATE. T 7.8((3,1 £28)25 mmed wandigpived in 55- Cbx%e rqeffjane (70

mLi,Z?_-gg‘Ehyggp@ggole-'g)-darboxald\l ﬁ\u/Rde( (]7%3 n{\g‘%j %lf’\)‘las highd afd 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
(1N, 30 mL), the aqueous phase washed with EtOAc (2 x 50 mL), dried (MgSOy),
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, CDCl3): 8 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 (brs, 1H), 7.29-7.30 (m, 5H), 8.30 (s, 1H). Bc
NMR (125 MHz, CDCly): § 11.2, 13.1, 14.5,29.2, 39.6, 43.7, 47.0,49.6, 55.4, 63.0,
112.6, 113.0, 126.5, 127.0, 129.9, 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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40. 07, 44.03, 48.81, 51.63, 56.64, 66.55, 106.43,
111.85, 112.54, 124.44, 127.37, 127.60, 127.99,

w0260555148430. 35, 131.81, 137.04, 146.15, 148. 0BCT/SE2004/001939

148.39, 152.68, 154.23, 172.08; (+) LRESIMS miz 525.0
[ MFH] +, 546.9 [ MtNaf. COVPQUND 12. 1. 25:
JVi V- Dl ETHYL- 4- { 6- I\/ETHOXY-% r f 5- PHENYL- 2-

iFURIE1 oY 1\!1% TRADI RS Hg:ﬁl-ﬁh EHRENEAM
COM]
M—EJ“ ] 1T r?(gl{él)%lll OT uc%alr‘kcl?%"% I L@_Enml f

5- phenyl 2- furaldehyde (81.4 ng, 0.473 nnDI) was added

MeOu irrin The reaction m xture was stirred at
ra enper a u&e for 10 m n. Sodi um
t s ON ydride (250.5 ng, 1.182 mmol) was added
and th reactiton m xture stirred for a further 16 h. |

N NaQgF(® nL, 2 mml) was added and the resulting
m Xt u aken up in EtOAc (10 ni), washed with NaHCO 3

The regidue was purified by flash chronmat ography on
Si o2 ol ¥R (hexane: Et CAc: MeOH 70:29: 1) to afford

Mﬁ% i3 gﬁ) ﬁlg ?%6 nﬂ(ﬁ%w% d@gbl%d in 1Rk SEBane (3

3H), 2.99
mLX and 1ﬁdxﬂazoﬂa-3-5a1(bnxald¢1ﬁyde Uas n(gnO 42'B|)mmgl emis (agdedlg_l)lpq)der

stlrr(rg Tpé;bteacgogf ;_n}_%tgre \iv78 ti?’ %%é g(ﬁw ?’%era 9 ?1( f@ m%F')'_EO(ﬁUl%G

magetéscélb()fﬂhyhﬁgle 52750% 71 ﬁ@z &Pﬁolﬁvﬂs added chﬁ the r&kd)tl.onlﬁim
98, 14.31, 29.74
st1rr4:6 for1a futes) h5bN£N‘a01552 pd., 2g8meBb, W@G@d?‘ianditﬂ r@gltmg

b b8 g o A58 i BIc 3R 538 s

and%ﬁce@x@ate@&@ d%essl 5ﬁ1&5631dﬂé5€/a§§ur1ﬂ&ﬂb}5ﬂash(ch)omﬁﬁﬁlam on
+. COVPOUND 12.

105 vohvirpt EREMIMAO L A eRA EC PRGNS 12 §2 (58 me, 64%) as an
oit. Y N Asb R 1 e e T T, 368 (br £ /10 Hiz,
1H), 2.86 (br d, J 16.4 Hz, 1), 3.09 (m, 1H), 3.21 (m, 1H), 3.35 (br s, 2H), 3.53 (m,
1H), 3.61 (br s, 2H), 3.73 (& J 14 Hz, 1H), 3.83 (5, 3H), 4.68 (5, 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): 8
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+HT"

COMPOUND 12.1.23: NN-DIETHYL-4-[2-(1H-IMIDAZOL-5-YLMETHYL)-6.7-
DIMETHOXY-1,2.3.4-TETRAHYDROISOQUINOLIN-1-YL]BENZAMIDE

MeO
MeO O N\/EI}
g

07 "NEty
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To a solution of INTERVEDI ATE 5.1.12 (56 ng, 0.158
mmol ) i n anhydrous dichl oronethane (3.5 nlL) was added

wa-2005t06a1484 | H- i m dazol e- 5- car boxal dehyde (2. 5eqPC#IEn4/001939

0.395 mml ) and foll owed by sodi um
tri acet oxyborohydri de (4eq 134 ng, 0.623 mmol). The
reacti on m xture was stirr%% roomtenperature for

oIS T B R g et

mL)n}l imildazeR-Hvab oMj&‘ofhyﬁe) (4lehingnag34 amwlé dddaddindhestirring.

The gpctioD xBBTG oY SirIOHS Ko I MBSOt LIPS 1 56

tnacgt%xghg\d%h&&%%é)?gg mg’1 iy d%’%nﬁéfg QvaMﬁ'Hde&Qg B¢ reac?oﬂnﬂ;?tufebr
stlrré’d Yc& a(ﬁlll‘thd:IH)G h2A 9N E(OH (2 HL, 2$mm€1) (vms aﬂ&gd argl tBe reshiting,

mlxgqu@tkp}% ﬁg Mﬁtoé é]%) "Ei)’ vg}%éd VXltg Z\Ia%—}?foq (;%mf%ar{gbrtrge (%%L)

and l:@)'ﬂoenﬁat%@ té %gm%@ 'Thé: r@sﬁdl(segw?\lsﬁﬁq&lﬂi%léoyzﬂ'ﬁsh cﬁroﬁht&giap%' &

S109cdlﬁmn](DC(M MQQHGS) 1)2‘7 afferd @@NQ@UN@ Bhl. 21@@5)31% §6%3 as

N NN T R DR e

8
254804810315, 30, O MO P A D0
4H)PHEBI, 3IEH; 4.02 (H38), 48%(3) E/HTI-@{@ (s, LED.®.7%(s, 1H), 7. 07 (s, 1H),

74 nitiof B BRSNS M Db 56308 U4y

39.6%’,‘@3.%5?3?5‘9’ |49 $%- 5k D 9GZ5d, €19, 19ar1k108<1allg¢hydp26(5m@2w6
.7 mol

i’n _anhydr ous 1, 2-di chl or oét hane (6 nl) was
1282608208 8di3dn2, 135061188250 H4MYHARdS 1 M0 71611

on mxture was stirred at room
Rﬁ%%"‘ e[f@&‘lﬂom t hen quenched wi th saturated
aqueous sodi um bi carbonate and extracted wi th ethyl

acetate (2 X 20 m), dried over MjJSO 4 Sol vent was
;A'nq ’_-'ﬂ ,gg e 1 0.0 «D Mk -V _ﬂ‘_ TN "r. a (. epar at|Ve

FUR YL iR TahY birhf Og¥-d EAR ATDY BROISAQ UENG Q.'.ﬂa‘.‘ 20RER N- 48%
DIEYHYORPEIMMIDEL. 27 as white

MeO.

AT A
g

07 "NEf,
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 room 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 NaHCOj3 (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
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solid. 1H NVR (500 MHz, DMBO-d6): d 1.15 (br s, 6H),
2.58 (m IH, 2.70 (m IH, 2.90 (m IH, 3.15 (m

wOoBes5/081480 - 3.60 (m 6H), 3.71 (s, 3H), 4.68 PET/SELH04/001939

6.10 (s, IH), 6.61 (s, IH), 7.00 (s, IH, 7.25 - 8.00
(m 9H), 8.60 (br s, IH. 13C NVR (125 M4z, DVSO- d6):
d 14.00, 15.00, 29.06, 41.80, 48.02, 52 10 54. 00,

an o SR Syt (RO 180 Sl e i o7

Hz, Lﬁﬁ%l dﬁ(nﬁrﬁ Nz Q6QM@‘|)1H) m/&@dl\mmz TB-296 (m, SH), 3.76 (5,
é/E ff-| M DAZOL- %T 1-6, 7-
3H)4. m&&s @; BRSO @ﬁ*ﬁ N2 {pr e

1SR RO MO IR G o8, e

40. of7944 83 21, 81052%3%@54 %essemls s:ssqlmead L12.54, 124.44, 127.37,
) 2- chl of oet hane

di
17 e Snae hane (2 ML) and, S0 UMs 08 14839, 1265,

154 4 e o LR RE NS SRR B BN co e (72

ng, 2.4mmol/g) was added and the m xture was agitat ed

for another 2 h . D chl oronet hane a
CO d_._"ﬂ l!i".‘l.:.g:-. g.‘g’: SYRIEN '-" Mﬂ.' -;-:‘:. -

F xshse!,ﬁ-e na2.3 ddTE RRATRAD ROV AN O "]'

Me ash chronat ography (10g 100%

} et hanol in dichloronmethane) to
ng, 0.135 mml, 99% . 1H NWR
:1.09, 1.28 (2 brs, 6H), 3.00-3.60
3.62, 3.83 (2 s, 6H), 4.12 (m 2H), 5.12-5.39
\, J6.13, 6.64 (2 s, 2H), 7.00 (d, J 7.0 Hz, 2H)
B2 (m 7H), 7.77, (s, IH), 8.48 (s, IH. (+4)

‘ 539 (100) COVPQJND 12 1. 29:

mL) Jﬁ@l 5'| ¥Q&@TUYEE@@&M: m Maf, 0.473 mmol) was added under stlrnng
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 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 (hexane:EtOAc:MeOH 70:29:1) to afford COMPOUND 12.1.25 (61 mg,
57%) as an oil. "H NMR (500 MHz, CDCls):  1.30 (br s, 3H), 1.41 (br s, 3H), 2.99
(ta, 2HD), 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, 1H), 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, CDCL): § 12.98, 14.31, 29.74,
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]".
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MeO O NEt 2 | NTERVEDI ATE 5.1.7 (50 ng, 0.14 mmol) and
| - met hyl - 5-i m dazol ecar bal dehyde (30 ng, 0.27 mmmol)
woenws/odissol ved in DCE (2 nlL). After stirring POT/SEZ04/001939
mn at roomtenperature, sodiumtriacetoxyborohydride
(86 nmg, 0.41 mmol) was addzﬁ%and the m xture was
stirred for 18 h at roomt erature. DCM and 1M
COSRBUDICE 9% iR DRIt DL YL pdded. AMETIONY KL UG e
MEVERTPFEE A7 QPN VR IP- 52":3 glTrcontreated filter

ated and the crude
TET SHYARQES d}l: WP 1YEN Nu chromat ography to yield

the product (29 ng, 0.06 mmol, 46% . 1H NMR (500 MHz,
cbd 3) ]MeOS 1.28 (2 brs, 6H), 2.54, 2.72, 2.90,

N 3.25 (brs, 2H), 3.39-3.65 (m 4H),
,é@ ﬁ 62 3.89 (2's, 6H), 4.52 (s, IH),
7.31 (m 5H), 8.19 (s, IH. 13C
© 13.12, 14.44, 23.42, 21.00,
61 39. 70 43.57, 46.70, 48.12, 53.63,
|38, 111.2, 111.9, 123.2, 126.7, 126.9
127.1, J127.3, 128.7, 129.9, 136.8, 137.0, 138.3,
144, SO7TAEWS, 147.7, 148.2, 171. o (+) LRESIMS nfz 369

To aiglg i 1‘-\%&5&@ %E##féé& iig. proBAERD Jn anhydrous

oI st PP L ST, o

(2.32q543 hig) 0.3DAHERMERhAKHoS/cd by spamnnglacao&doqwh){dpdgﬁ%pq, 134
| - net hyl d I bal d h

N R e e

E&ma;l%é&t WoBiuns Bidhibahite ﬁ@eiteacy@bmmymyl stetate
qu%%ﬁltﬁgma nmo v%as 1added and t I’?e m xture

(2 %20 Dﬂéddrﬂeﬁ ovEB MgSQ4 Sobrant wiap e vedand taestcpidupapficd by

preftER (oS Tt et AreRmeth 113 s RaATEy e

COMBOUNIRY SN 26 A4 wialelolian 'MeaRaGde d @A CIHOB): 18 ]xlfu(he s,

was passed through a Whatman | PS silicon-treat

3Hp i11.30efor pa3I8Y, 2.0BHe, Bh)g 2.6l dp AHS.E2- Wabmeliip 894t (BY 15% I,
(GRS BAE. PU b, Pty Y o8 28] 5 BERERIGRDY1H0R3 80
(s, 3H), 4.58 (s, 1H), 6.15 (s, 1H), 6.70 (s, 1H), 7.35 (d, J 8 Hz, 2H), 7.40 (d, J 8 Hz,
2H), 7.75 (s, LH). *C NMR (125 MHz, CDCly): § 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
(M+H)".

-

COMPOUND 12.1.27: NN-DIETHYL-4-{7-HYDROXY-6-METHOXY-2-[(2-
PHENYL-1H-IMIDAZOL-4-YLYMETHYT ]-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL} BENZAMIDE
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mmol , 37% . The 1H NVWVR shows very broad signals. 1H
NVR (500 MHz, CDCI3) : 1.05, 1.28 (2 brs, 6H),

wa 2013/081488, 3.01, 3.29 (3 m 6H) 3 50- 3. 70 ( nPC#/9E2004/001939

3.66 (s, 3H), 369 3.86 (2 s, 4.73 (s, |H),
6.12, 6.61 (2 s, 678(&0|H)5734740(m
5H) (+) LRESI M5 mz 369 (100), 463 (35). COVPOUND

7 S I IVE, XY- f4- METHYL- | ff-1 M DAZQL- 5-
=1 HYN| -
HO™2 3. ET H‘HDRC] | NOLI N- | - YL) METHOXYVi VJVDI ETHYLB
E MeO MeO O NEt 2To a sol uti on of | NTERVEDI ATE
2 ng, 0.5 mmle) and 4-net hyl - 5-
Stecar boxal dehyde (0.06 g, 0.6 mmole) in

, | oronet hane (5 nL) was added sodi um
trlac‘é oXAor ohydriden (0.32 g, 1.5 nmole) and the

Ul Tl for
o g ssion TR EPIR RS LI B 2SRRI FREE BT 16
1nndﬂz))le\l\9-§a1ﬂgﬂdide}@ﬂ§| (120emg) KT wirsol) idl drdvyedrbus ngm]gmoaoethane 6
Whatman I PS filter paper. g vent S r from
Ly s skisdspdiopiety DR ey b L el R sty
[Q I r
SR A OB S g et b
aquééﬂ%fsbhﬁmsbﬁ:@ﬂbbdate iﬂrﬂ\lﬁﬂra(cﬁwdﬂz ;:thgzD@eta;g Zx ao mliyduigshover

Mg@Og,g Sg}?ﬁz\entms re@oqu3 %_xgd th% 1du% Vs ngﬁeéiy ré_?!z%aé; v'_chlumn

chr#rp‘?t E%spggw %Wé 48 zn% 6tmmél ﬁ@%jzof d(bﬂ(flg(ﬁ_\TJI@E 1(2t1r2’/Sas whlte
solid. FNMR <soc9mz, DM-BO dz) zs’gl (i(brlst—@H) 236 mmmomzm),

2 96 Groth). 115361 1Ha 240 S6pitB Ay 14155 35054884 b9 -

oo kS AR s, 492099 S0 TI0) ol o . 3 N (12
m%ﬁg@g 1145(32 \1( Ecoot 2%06,-<DL NEFBOR, Y2. 20,r5(440q;/§¢gm_112 50,

116,0% 145 BT FRFVRES SbOHHO | Ril-ll‘-):vBll\?é’rH%%vWEgﬂqﬁ‘éE%ZA

17M$PE+) LRESIMS m/z 511 (MHH)",

-D

COMPOUND 12.1.28: 4-{2-[(1-BENZYL-1H-IMIDAZOL-5-YLYMETHYL]-6,7-
DIMETHOXY-1,2.3.4-TETRAHYDROISOQUINOLIN-1-YL }-N.N-
DIETHYLBENZAMIDE

O
<

0O~ "NE,

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 sodivm

triacetoxyborohydride (86 mg, 3 eq, 0.41 mmol) was added. The reaction mixture was
stirred at room temperature for 18 h. Resin-bound tosylhydrazine (73 mg, 2.4
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MeCXXX H Et2 N . | NTERMEDI ATE 5.1.5 (25 ng, 0.05 mmol)
and | - et hyl - 4-i m dazol ecar bal dehyde (12 ng, 0.10

waonisjoewss e di ssolved in DCE (5 nlL). After sti PCT/SH200a001939

10 mn at roomtenperature, sodium

triacetoxyborohydride (33 , 0.16 mmol) was added and
the mxture was stirred fot028 h at roomtenperature.

gﬂg ‘fl ﬁfgpﬁg aé(llgsg egé%g‘et ﬁerSZ %ﬁ@}o Rane

and Waé&%u@ sMxﬁﬁ%ydm;hwmwcﬂmae |adﬂd:d} lﬂmemar}&ulad;mahdm and
he m xture was "passed through a Whatman | PS

passsd mm@gmmmmn 1 P$ fidler prpge rne prgandn pRASE &2 FxERerted to

eva e 0
e e e R e
met anggm ﬁgﬁﬁ)mr&éﬂxw (f Q1 t3 %)dm?)@ ,0.1B5%Amol, 99%)(121
NMR. (360 Mﬁis,. crz@t»s) 140941 {2 DrePED, 2004, 6%@&}@39 3;% @s,

oA g T 0 MEORAD R

PHENS!
PSRl 10, 0 Lo (00

TETRAHYDRO SOOUI NOLI N- 6- YL I\/ETHANESULF(]\I ATE OO O

col Eﬁ%‘ ATE 7 DAMATIBA IS CNASTHIID| AIBNBAZOLS-
YLMETHYL) “I‘EfﬁA‘ibfﬁl BISGOVIROLIR- 1T 1Y
_Dwﬁu azﬁm crmoroetnane (o. U rn_) and

xyboronhydrlde (43 ng, 0.20 mol) was
added. The m xture was stirred for 18 h after which

Me(gt hyl acetate and 1M sodi um hydroxide sol ution were

R A ter se separation the aqueous phase was
" thyl acetate and the conbi ned organic
e@xt ract ¥ vvere Mashed with water and brine.

azi ne Meesi n (100 ng, 1.5 rrinol/g) was added
xture was stirred for 2 h. After filtration

INTERMEDIATE 5.1.7 (50 mg, 0.14 mmol) and 1-methyl-5-imidazolecarbaldehyde
(30 mg, 0.27 mmol) were dissolved in DCE (2 mL). After stirring for 10 min at room
temperature, sodium triacetoxyborohydride (86 mg, 0.41 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 (29 mg, 0.06 mmol, 46%). 'H
NMR (500 MHz, CDCl3): 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 s, 6H), 4.52 (s, 1H),
6.13, 6.64 (2 5, 2H), 7.31 (m, 5H), 8.19 (s, 1H). °C NMR (125 MHz, CDCly): 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,
111.2,111.9, 123.2, 126.7, 126.9, 127.1, 127.3, 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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of the resin the filtrate was evaporated and the
residue was purified by flash chromat ography, which
weizadscetist he product (7 ng, 0.014 nmol, 21% . PRETNER04/001939
(500 MHz, CDCI3): 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, 356(2brs 3.8 3.62 (2 d, J 12.0 Hz,
83 (§0 ' {!é)?-D%é‘rﬁé’XY@z-ﬁl Mo T -1?\17 ﬁi@gﬁ{l%}@h-
, TAN-1YY.)-
e rn y4 4%7 P('}.UG)N [ MtH] +.
I-(4 [ w

[ ETHYLAM NO) CARBONYLI PHENYL) - 2-rr 2-
PHENYL Iff-l M OL- 5- YDMETHYL] - L2, 3, 4-
IN-6- YL METHANESULFONATEMe CT NEt 2
> 1 (27 ng, 0.067 mmol) and
I m dazol ecar bal dehyde (23 ng, 0.134
ere dissolved in 1, 2-dichloroethane (3.0 ni)

and sgdiym tri acet oxyboronhydri de (43 ng, 0.20 nmol)
was ag . The m xture was stirred for 18 h after

whi ch hyl acetate and 1M sodi um hydroxi de sol uti on
were age After phase separation the aqueous phase

was eXtracted with nore et hyl acetate and the conbi ned

ﬁ@&?ﬁiﬁ@ﬁ@ﬁ? (YEhg, m& li‘x%ﬁol%ﬁ@1lh@étﬁil—éaﬁﬁ1dbﬁcbla@ubaldehyde
osy razi ne resi ng§ , 5 mmol / g) was added
(30 ang) Omenmnibtwnre digsalved in PEH (£ mL)zAﬁcer sifrriag for 1Q myy tgpom

d th hi f i '
e BophE R R e hbBE (ER T ] b i b e
mu%}e mts?gg%mm gtiha r@mdgtﬁperaﬁﬁe Rgsiatbbd tcmyﬂiydr%% (73 mg,

2.4 2080/ g) Jvap@ddgl 611’21 thy wzua 1381 élﬁﬂied(zféf ‘%ﬁg %&W@A‘M
sodfqgﬁl Ry%bé@H) alu%grdf gv Lé @g&;ﬁd% Srélx%ﬁ' Qvag??sséw)éh()ro&%}g§ SS

Whitn@an ﬁ’S)th’on-ﬂréé)ted Hit@5paper. The BrgAnidphabdyvas Fvaporated and the
s B o PN B v
mn}o%B/g.\pfh& RENR! shéwk Y8y broad signals. "H NMR (500 MHz, CDCls):
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, 6D, 4.73 (s, 1H), 6.12, 6.61 (2 s, 2ED), 6.78 (5, 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-IMIDAZOL -3-
YL)METHYL]-1,2.3.4-TETRAHYDROISOQUINOLIN-1-YL }METHOXY)-N.N-
DIETHYLBENZAMIDE

MeO Me N
LIS
N
MeO H
O

07 “NEt,
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METHYL- | ff-1 M DAZOL- 5- YUMETHYLH, 23, 4-
TETRAHYDRO SOQUI NOLI N- 6- YL DI METHYLSULFAMATE C NEt 2
WO RTERWEREATE 6.4.2 (12 nmg, 0.028 nmol) and PCT/SE2004/001939
5-met hyl - 4-i m dazol ecar bal dehyde (6 ng, 0.056 mol)
were dissolved in 1,2-dichhg{oethane (3.0 n) and
sodi untri acet oxybor onhydri (18 ngy, 0.084 mml) was

To o3 3f6{0n SFIRTRRMBAGATRS 15 {01 B2, DO mAfIQ) 48l ol &)

1m1daﬂdlte@htrb65hﬁideh?|¢rl]e(@m e mmude) 1a>dt2—dxﬁhhmom¢1ﬂlhnmﬁ§rré14bwa§/|
acetate an e c

R RARET) 35T 58 o

was Q%&r 1 o rérélﬁﬁlah{rgior‘ﬁ@% agifiaehn Aparokhe (TVK DOREL YW

Afrter filtratioh and mashlng of the
chlorafsim (mhmm 'mas laédleﬁl andshewagorediltatediitoughe Wosirgarel Riaflter

papde ot Gl iR B3 o) L R she e Pl PG R
purif(aga 'rﬁr%/ 360 emgm;@gfaahy ms I\@etﬁého@/@hl&bﬁorm? uﬁgve ZCMPGUAD

6.80 (d, J 8.5 Hz, IH, 7.28
12.1(31 (0406) g, %3515 (aglelldwﬂ)amo(rpl)owsm NVE MVR 696 NHg 0y DCL): &

1174 50§ Fb e AP A R G S BN 3 8348 28D 384 . 380,
| % TS,

> S%Eﬁﬁmm&%%?%%@%#ﬁﬁﬁ%ﬁé@ Ry

(s, INTERVEDILNDES.67 4,2 Y H2, 1Y), 7318/ ki) ;Hhr?d49 G, lH)

MR RS Mo G AU n 2 S0 R Sakan 8B O e

1115130'11%6 1286t De/H0NoRBYAIITE, 138, 13912@720840 mepi3p. 8RS
The mi xture was stirred for 18 h after which

147680 ¥48. Kt 458128, Hhld1 5L K bgRESIMS $ed i3I MyrEt oxi de sol uti on
wer e added. After phase separation the agueous phase
was extracted with nore ethyl acetate and the combined

CORIPFRIND PhRSES- {8 EDWASITEI0 XN t 13 [ (VBTN Td- 1 BF-IMEDAZOL -5-

YLIR2E TR QU3 LORNTRX VAR OB GGG TNOLINL. -V LYV TIY L WABN-

DI PRARZ.AMIDE

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, CDCL3): 1.14, 1.28 (2 brs, 6H), 2.17 (s, 3H), 3.10-
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the m xture was stirred for 2 h. After filtration and

t horough washing of the resin, the filtrate was
wevepmeatsed and the residue was purified by fl a6i/SE2004/001939

chromat ography to yield the product (11 nmg, 0.019

mmol, 67% . 1HNVR (500 lsz,mgm : 1,14, 1.27 (2

brs, 6H), 2.67, 2.86, 3.05 17 (4 m 4FD 2.97 (s,
3. 6(55"3)80 %Mw@ ﬁ@S((BrsbIH) 4411'I|)(s ﬁ{m 143669 (JIZED z:H) 3. 9222(?941{);

: s

8.50 ﬂors, 161)9@%)(1:;1&813/88 m/z3;69d19&); 3H§35)7 08 (d, J 2 0 Hz,

IH 5 7.3 (m 7H), 7.86 (d, J 7.5 Hz, 2H). (+)

LRESI MS nml z 559(100) [ M+H +. COVPOUND 12. 1. 37:
COMEGUND21 51 B8 METHYIDIETSIVTEA IR0 6 ARB ORVHYPHERLYT:} -2-[(4-

MEPHETHORG S 8761 T VRAMYIREY SORIINQL T N- 1- YL| - AUVDI ETHYL
TETRAHYOROISOOUH OLTNId= ULFORATE. O. 14

ot ) and_ 2, met Nyl =5- thi azol ecar bal dehyde (38 ng,
0. 27 nmol) mere di ssolved in 1, 2-dichloroethane (2 nlL)

Megng)s.p|u--tm4 ceNoxyborohydrlde (115 ng, 0.54 mol)

VRS 3 he tion mxture was stirred at room

Q@ fpé h. Resi n-bound tosyl hydrazi ne (0.27
g, 1.5 ol / g) was added and the mixture was agitated
for anotp&rN2 h. Dichl oronet hane and 2 M aqueous

sodi um hid
shaken aﬁ?

Oxi de sol ution were added, the m xture was
passed through a Whatman I PS filter paper.
The org..»~h&1ase was evaporated to dryness and

purified by ti%ash chromat ography to yield the product

TE}@\Z/@)llAflﬂrsElél 1%217 |mgé @%mrﬂmoli} HWB—Iﬁ&QS)l Mrliudaﬁ&@bei’fbaldehyde

(152n89). 13t Gun )4wnqe dmylve@ mth dzc(}dm@tham 8.0 znla) ané Sa@um

eyl D dofs b 5 iyl i

5 Bt g s i,
phasz mwmntbz a@lwumimﬂ @@i}fvm@?r@%ﬁcw; andxthevewéﬂn

e & (360 mg, 1.5
oA NERER Aoy 0B 10
nnﬁﬁllg))waa@ﬂeecﬁarﬁbthh vtchutenwds Singtiddbl 2 hoAfthafilérafign mLC) waghing

sodi ym . .

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
MHz, CDCls): 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 (s, 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, 1H). (+) LRESIMS m/z 497 (100) [M+H]".

COMPOUND 12.1.34: 1-{4-[(DIETHYLAMINO)CARBONYL JPHENYL}-2-[(2-
PHENYL-1H-IMIDAZOL-5-YL)METHYT ]-1,2.3.4-
TETRAHYDROISOQUINOLIN-6-YL METHANESULFONATE
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20

tri acet oxyborohydride (115 ng, 0.54 mmvol) was added.

The reaction m xture was stirred at room tenperature
wobanosh81484 Resi n-bound tosyl hydrazi ne (0.27 g, PATSE2004/001939

nmol / g) was added and the m xture was agitated for

anot her 2 h. Dichloronethane and 2 M aqueous sodi um

hydr oxi de sol ution were adHEH, the m xture was shaken

Me.2Ng_ P through a Whatman I PS filter paper. The

N s . .

CE ev ated to dryness . and purified
Obp fRash to yield the product (74 ng,
0. 136 nmol, quanﬁ). MR (500 MHz5CDCI 3): 1.09, 1.23
(2 brs, g 2.80, 3.04, 3.28 (3 m 6H), 3.52 (brs,
2H), 3.8 .90 (2 d, J 14 Hz, 2H), 3.61, 3.85 (2 s,
6%0, 4 IH, 6.20, 6.63 (2 s, 2H), 7.35-7.43 (m

J 7.5 Hz, 2H). (+) LRESIMS miz 542 (100)
X IND 12. 1. 39:

mfﬁ%ﬁiﬁ o Gk GOGURERMC PRy s =
imidaEd ROV AIREN MR, D33 mithoIBERZAdM dDEe e O, didRtoRocTnang
sol uti on of ERNEDIATE 7.1.2 (23,8 &5 060 éﬁpqﬁ
(3 0i mL)amqwdnm trlaCQtOXM‘PQfﬁﬂléﬁd@é? fheng QZF}LT}JHI RETTL ©
i hiaba S AR Wiich SRIARLARNEA UoBiuiDhy RoRB02

i rring sodi um

soldtifggage@é @d@éﬁOAiﬁhlypllﬁasel gepfadifiod th@aqt@oﬂ.sp)hasmsHas egtra;:@r)dd\\mlg
added in one | ot eact.iop mxture rred at

moiR i ACclR AR i PrRBR AL BRI LS HE HPTH0 S Resirer

bnn% ﬁ’mﬂn%?%&%&ﬁt(%é & O1 Mm@l%%ﬁi‘ig a8 @ndMHehmxture was

ane (2 X excess al dehyde was
stirfedfonv2h. Aftersfilimtiomgnd ﬂneroelgh mehleg ofthstriesin dhaoliliairevag t h

e Ob o SRS e e BE bR SRRl
(. désﬁh&ﬁo}l@é%) "I—PNMR”(SO'U![@I}M gmwm;) yas, pw (Z bﬁﬂéﬂ@){ 2fd4azis2,

C ronato raphy, using Sig 2 colum wt

100 B mE SIS GBI APH, 5 S64TbImAEh, > A5 0ySR CNPOHE
2Hy 365 (39 616|§%§t§/ gﬁlzgﬂvgg 6. 86 ¢ %Huglﬁ%%%?d%ﬁs sCPEIEB) 181), 7.05
4,720 Hz 15), 7.34 (m, 7H), 7.89 (d, 1 7.5 Hz, 2H) (+) LRESIMS m/z 559(100)
[M+H]".

COMPOQUND 12.1.35: 1-{4-[(DIETHYLAMINO)CARBONYL]PHENYL}-2-[(4-
METHYL-1H-IMIDAZOL-5-YLYMETHYL]-1.2.3.4-
TETRAHYDROISOQUINOLIN-6-YL DIMETHYLSULFAMATE

Me
||\] 0 Me

Cd \S/ N
& TILA_L
H
0% “NEt,

INTERMEDIATE 6.4.2 (12 mg, 0.028 mmol) and 5-methyl-4-imidazolecarbaldehyde
(6 mg, 0.056 mmol) were dissolved in 1,2-dichloroethane (3.0 mL) and sodium



3H), 1.20 (d, J | Hz, 3H), 1.21 (br s, 3H), 2.12 (s,

3H), 2.50 (m IH, 2.70 (m IH, 2.80 (m IH, 3.10
wOmpostoeh484 3. 25 (br s, 2H), 3.40 (m IH), 3.55 POT/SE2004/001939
2H), 3.60 (m IH), 3.82 (s, 3H), 4.20 (g, J | Hz, IH),
4.54 (s, IH), 6.19 (s, IFD 6.61 (s, IH), 7.30 (m

4H) . 13CNVR(125 I\/Hz coa 3304 11.13, 13.10, 14. 20,

macs@xmoro%éw%%e (im0 0 ringh Vi 30gpeC Bty Bs stgpd for

18 hjla%cgr %wh]e%l%'l Béetatd %%fld ﬁ%é Sslla%fémﬁriﬂyzdr%}gi?e 4@ut16145131765added The

aqueb®s phase Was\w(trﬁlrt h-naore ey pciate ang QVEIHJ-Pﬂ_d (PTET%JC

phaspE AR VEHER SV 196 i YRR P el R K7

5 15 1%810%?1%5 Qadeﬁ%&%ﬂ)&ﬁ% waslstisred Z&r 29, A fler(liFrattonmmi )
I n anhydrous 2- dichloroethane (1 was adde
washingwf thel resifthe ﬂhtr@bezw%e@pereﬁ%‘aqnéé Ersl W%‘lﬂg ‘8 599

o R SV B L BRSO Dy P oy s e

CD@R_H}}i qdid ®r BED, 110 (sTBH), mﬁik:(sg 6H) 1263, 0196- ?v@&(zsmn, ﬂHa;eﬂ St s,

48h hed
L8 i e A e B 0 O RSB tom
10 qgehl oronethane (2 x 10 nL). Excess al dehyde was

noved by stirring the extracted dichl oronethane with
poI ynmer supported hydrazine for 2 hr. The poI ymsr was

f| | tered OBéﬁ??‘lE&?E&J
OQUND

15 12, 1. 40 as oil. 1HN|\/R(500|\/HZ cDA3) : d 1.15 (br s,
1.28 (br s, .13 (s, 3H), 2.51 (m 4H), 2.58
o H)3269(m2H) 2.75 (m IH), 2.90 (m IH,

Meé“ % br 2H)5 3.40 (m | 3.55 (b
Bl gl ;ﬁ“mm 370 (8 3,
3853 ‘ N 58 6.23 (s, IH), 6.62

8-7.34 (m 4H). 13C NMR (125 MHz, CDO 3):
, 14.10, 27.96, 39.869, 43 66, 46.56,

INTERMEDIATE 6.4.2 (12 mg, 0.028 mmol) and 2-phenyl-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 ethyl 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, CDCly): 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 (2 d,J 12.0 Hz, 2H), 4.72 (s, 1H), 6.69 (d, 8.5 Hz, 1H), 6.92 (s, 1H), 6.94 (dd,J
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50. 84, 54.26, 56.13, 67.08, 67.35, 111.81, 114.92,

126.59, 127.94, 128.96, 129.92, 132.83, 136. 37,
w0460520148146. 72, 148.79, 171.47. (+) LRESI M5 nPeTS6H04/001939

(MrH) +. COVMPOUND 12.1.41: 4-

- ETHOXY- 6- METHOXY- 2- f f 2- PHENYL- | g-

| M DAZOL- 4- YUVETHYLI - 1. 2. 31@8 TETRAHYDRO SOOUI NOLI N-1 - Y

85, &M@P&%&%@E&%@%&% > ot (o Enkar B

1 chs%bg’@?;@da (1 nL) was added

enyI-I ol e- 5- carbal dehyde (7.2 ng, 0.0419
, 2 eq). After stirring for 5 mn, sodium
d

ey D I&%m-ﬁzl% 1167
H' ];] CE? at-eeagueous

DIE N7 Dhat e (08 rrL) and extracted wth
di chl oronmethane (2 x 10mL). Excess al dehyde was
rermved b)M stirring the extracted dichl oromethane with

et i $ed hydrazine for 2 hr. The polynmer was
' ed[\p f avk:HtAé}e filtrate was concentrated and
MeQfr & vadtuum Product was purified by flash

raphy, using Sig 2 colum with MeOH / DCM

Af ford 5.2 ng (0.00966 mmol, 46% of COVMPOUND
. as light yellowoil. 1H NWR (500 MHz, CDdO 3):

d 1.15 [(br s, 3H), 1.23 (br s, 3H), 1.40 (m 3H),

2. 65- G.lE(tzm 4H) 3.30 (br s, 2H), 3.55 (br s, 2H),

1NT|E11)ME§ 2(% 7139 mgégl}é%?l) la%?g 463%5%{%? 3. 98 ( m
th1a %%Qa(rkilégﬁr@d%gp%g) 0.29 n%golg fers distdtled io1)2- uﬁﬁﬂréﬁhaﬂez(z

mL) MikVsddinEr ¥oetbx §/Berb BYRRIReROKY 1, NESHIoRYD) Jvaspddedlrygaction
| i f-1 M DAZ

- 4- YUMET
i YR RS Bisc e fowe oy ydroging (027 &
1.5 ﬁﬁkwogg%soiddéd\gm&%ﬁ%e WadadtafetbioranotBer®l6 nmol ) | n

ous 1, 2-
D1chlor0methane and 2 M aqueous sodium hydroxide 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, CDCl;): 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, ] 14 Hz, 2H), 3.53, 3.77 (2 5, 6H), 4.53 (s, 1H), 6.11, 6.54 (2 s, 2H), 7.27 (s, 4H).
(+) LRESIMS m/z 494(100) [M-+H]".

COMPOUND 12.1.38: 4-{6,7-DIMETHOXY-2-[(2-PHENYL-1,3-THIAZOL-5-
YLYMETHYL]-1.2.3.4-TETRAHYDROISOQUINOLIN-1-YL}-N.N-
DIETHYLBENZAMIDE
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di chl oroethane (1.5 nL) was added 2-phenyl -1
-i m dazol e- 5- car bal dehyde (22.5 ng, 0.131 mmol, 2 eq).

wanowroestsikrring for 5 mn, sodiumtriacet oxyboroigaziodeo1939

(41.7 mg, . 0.196 nmmol, 3 eq) was added in one |ot.
The reaction m xture was std'egrred at RT for 60 hr, then
quenched W th saturated agueous sodi um bi carbonate

Med 0.8 and extracted with dichloronmethane (2 x 10
@ Cess fl'yeh was renoved by stirring the
Ve act e or ane with pol ymer supported
qudra2| ne for 2 hr—The polyner was filtered off and

» ate was concentrated and dri ed under vacuum
has purified by flash chronatography, using

(0.02 Dl , 32% of COMPOUND 12 1.42 as Ilght yel | ow
oi . Qi NFR (500 MHz, DOl 3) : d 1.11 (br s, 3H),

INTERMEEQTATE §')%Es(or?1n£gn(g§4 o%)sgr?%ﬁ pﬁ«g{yl%th%lecar})%ldehyde

(51 iﬂg) 0.23 8ol merQ &Dssolﬁecﬁﬁ (% dicBldroetdar@A 2 (onl.) dnid)sodiinB80

riacpiopbioyiidh (18 s, D8 iRl sl Thesggeigl gy Whs
stlrr%é gxg) rrétém?grat%% £t8 @&e@ﬁ»bo%%d@&gﬁ%x%e (@6217; 1.5 mmol/g)

62, /1.81, 111.8
was(a@@3d arkPific GlixuR2Cvas AgiBteddfor arghar® If. zlaz)chlomgetbme(azaéﬁ M

aquaty s Fapt e g shE kRt B qud g
ﬂno%%hlvéﬁauda}{wsﬂe% ’Fhe{& MEJ \éwas(e%alb@%tmmbméss

-2-rf2-PH L-17 f - Q4YLI\/ETHYLI-I
and@unﬁzdmmmmmm IwiijEmzzdwt GEves, 0. B ey :To

q“"‘PW %Mggg& li/h%”%c@@% of oé?]%élébf F]lﬁ% 8@@3%28%5)[11

6H)23F$bf{ﬁﬁé| 23& 3:82, su@ZQldeT B4 Ty bIa) Gefhy 6685((2& ﬁﬁ), 401808 41H),
mol

A
62010 650 r%0 R5lb S 31 Ee TG T 6 7Sy COp s Mg e 542

(10 +n one lot. The reaction m xture was stirred at

60 hr, then quenched with saturated aqueous
sodi um bi carbonate (0.8 nlL) and

COMPOUND 12.1.39: N.N-DIETHYL-4-{7-ISOPROPOXY-6-METHOXY-2-[(5-
METHYL-1H-IMIDAZOL-4-YLYMETHYL]-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YIL }BENZAMIDE

MeO \/\[ \
Me)\Me O

0O” "NEt
To a solution of INTERMEDIATE 7.1.2 (23.8 mg, 0.0601 mmol) 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 mL) and
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extracted with dichloronethane (2 x 10 nL). Excess
al dehyde was renoved by stirring the extracted

wdizeisloer4swet hane wi t h pol yner supported hydr azpPae/skEzn4/801939
hr. The polynmer was filtered off and the filtrate was
concentrated and dried und vacuum Product was
purified by fl ash chrormt og{oaphy using Sig 2 colum

extrgcég;& wgﬁ %ﬁ@; (%9 ﬁg ﬂ{lé)o e LRcéts qgieﬁ%é)@'iﬁé”refﬁmbd by

ght yell ow oi |

stlnfrfgg*@le Wact%lﬁbroméﬂhahelﬁﬂ( beﬂymﬁr Sigportad gdratine §or 231 |
yasd] i T ndE)
Thefizo@,s&nc(rbvasfﬂteg off gn@@ie(fg‘pratg Wap H?ncq;xu?@d(%(];l%g g}\_w €3’ op

vac]éur% 4%5% prad ﬂ}ed%@%sﬂ @r%%%%gr%%ﬂy uﬁng %l(@zs(iol%rh?l\l m:l\;[h

L5 4 1 c 213
Me(4)6 OgM‘tﬁlg 9‘5:32% J)ve 24 313g 1004 1H4mBB)], m/p)aﬁf €)]| 3121139

os 158 POlov1a2, mﬁﬁ%o%é%bg%ﬁ Sh 8 Im B a e

3H)j8>,028,ﬁ§1% 8, 1A AN o g 190s, 457! ?@ (47,5070 (. 1),

2. 8@%:1111@3 1|O¥1311Vlﬁ|)E§rW(bréh - DHD), IYKEFU—(@{YI-}D Bﬁ{mmﬂufﬁ} H0 (m

1Hyalsgsuzsﬁ)wégw%% EioniTA N - 91| RPERAESPATR: 730
(m,I -"chﬁgglgl(gzos Qﬁ}gzég@ﬂéh anggﬁ%md 1820, 21)91 22.19, 28.25,

and sodi um
39. Soj I@cw @mboﬁrgom@nsudgmz 02 478, 121 28,nhi51.25), 126148, 127.83,
2-di ¢hl or oet hane

s S Bagel LR A AL e s

49 1gpandthe m xture extracted with ethyl acetate (3
ﬁ@g t he conbi ned organics dried (MSCU), fil teSed
and. the sol vent renoved in vacuo. The resi due was

urified b fI anh
COMBOUND, 12 49: KB ﬁ:g,l" 36 B Y AN ’i‘h%Oerm
IVERAZOL-43 T B m»ﬁmm

TEARASTY BROISOQUANGLIN: LY LIBENZAMID H, 2.71 (m IH)

2.90 (m I1H, 3.06 (m IH), 3.28 (br s, 2
J 14 Hz, IH), y " ( W, sss(d
e

DO

¢

07 “NEt
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 48hr, 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 SiO; column with



10

15

20

25

DIETHY, Tm~ NO >CARB(]\IYLI PHENYL) 6-

3.52 (br s, 2H)3 3.60 (d, J 14 Hz, IH), 3.63 (s, 3H)),
4.59 (s, IH), 6.25 (d, J 2Hz, IH), 6.71 (dd, 72, 8 Hz,

wOoBes/0614684 (d, 8 Hz, IH), 7.28 (m 5H), 8.20 (BCTSE2004/001939

IH). (+) LRESIMS nfz433 [MrH +. COVPOUND 12. 1. 45:
METHYL 5-|[1-{4- rw

i ETHYLAM NO*CARBONYLI PHENYELL 6, 7- DI METHOXY- 3, 4-

e

oil. %Wb@ m@ @Mlayla 615 iy BH), #-191bd a3 243 (s, 3H), 2.51

car boxyl ate 32 mmol ) were di soI ved in

(m, 4Fip 2d58c(hlll,dﬁ)e2 ﬁﬁlﬁl@ %Iib) 2n13) (mnldDs 8 FO PR 1H), 308 (m, 11, 3.30

O e o e e

3.85L905 48, M), [ wxlsommma(aelm)w 62 (M H@u@dBQ %ﬁn mﬁ)
hdrOX|de sol ution were m xt ure
MRS NESa TG G 96. WhA D 0.PE P 110615, A 66. 76 30 03
t
so.8, SE RSP LR RS AEREL P RS L b AP P T A R g, ot
132((%31Y36'3‘D|145 98%46.70,108/R0 ( AU WVHz) LRBSISIS: m/k.560 (MbLmé

6H), 2.67, 2.80, 3.00, 3.09 (4 m 4H), 3.28
(brs, 04 001939 115 2H) 3.58 (brs, 2H), 3.62 (s, 3H),

conreany 123y, 2Rt ?'@ME?H%X@N&%EW?HHD,
IMIp. ,MEEEM* RAHYDROTEO0Y ROLIR: DL N.N-

VIEUUND

METHOXY- 2-rr 4- METHYL- i ?-1 M DAZOL- 5- YUMETHYLI -1, 23, 4-
MeJETRAHYDRO SOQUI NOLI N- 7- YL METHANESULFONATE MeO C NEt 2.

ST~
(

0% "NEt
To a solution of INTERMEDIATE 7.1.1 (8 mg, 0.021 mmol) in anhydrous 1,2-
dichloroethane (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 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 concentrated and dried under
vacuum. Product was purified by flash chromatography, using SiO; column with
MeOH / DCM (10:90) afford 5.2 mg (0.00966 mmol, 46%) of COMPOUND 12.1.41
as light yelléw oil. "H NMR (500 MHz, CDCl,): & 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 (brs, 1H), 7.20-
7.40 (m, 9H), 8.20 (br s, 1H). (+) LRESIMS m/z 539 (M+H)".
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| NTERVEDI ATE 11.1.1 (37 ng, 0.086 mmol ) and
5-net hyl i m dazol e- 4- carbal dehyde (24 ng, 0.21 mmol)

woroes/odissol ved in 1, 2-di chl oroet hane (2 nlL) aRdT/SE2004/001939

stirred for 10 mn at roomtenperature. Sodium

tri acet oxyborohydride (73 nE21 0.34 mmol ) was added and
the mixture was stirred fotl48 h. Tosyl hydr azi ne resin

(280 ng, 1.5 mmol/g) and DCM (5 nL) were added and the

m xture was stirred for another 2 h. The resin was
CONTPOUNB A 20f42: ANFEDYETREA YW TESOPROPOSM-6 METHOXY Lf2-
PHENSL VeaRQFD W70 -4 YW Reegvs, 19903 um hydr oxi de sol uti on,

TETRREYD UROLAY Y OF ) BEQZaWapgt at ed.  Fl ash
chr omat ogr apiy ot the rest due yi el ded the desired
product (32 ng, 0.061 nmmol, 71% . 1HNMR (500 MHz,

Me6DC 1.10, 1.25 (2 brs, 6H), 2.10 (s, 3H), 2.57,
2 4H), 3.09 (s, 3H), 3.29, 3.58
g, (2 d, J 12.5 Hz, 2H), 3.86 (s,
. ), 5760

, , 6.73 (2's, 2H), 7.28 (s, IH)),

Me H. (+) LRESIMS miz 527 (100) [MH] +.
COWP 12. 1. 47
AWV- DI L- 4- { 64f 4- METHYL4H- | M DAZOL- 5- YL) METHYL1-5
7,8-T ‘ ULDI OXOLJ 4, 5- G Pl SOOU GNOLI N- 5-
YL>BENAMYBRO NEt 2 | NTERMVEDI ATE 5. 1. 13 (50 ng, 0. 14

To o PWIATEARE (85 fh-%§ 810886 HRRVYIR drBYdids 1,2-
. mol ) were dissolved in I,2-dichloroethane (5 m)
dichhordethnne (leBiml)was@ddéd2-ahembdi-teidpealebetbaldshyfe A2.5 mg,

triacetoxybqrohydrid 18 . 0. 56 :
013 R o B S e Bdpn o o B AR R RE R me.
0.19658131, v addePinHe11619) TR Eactioh Yhixaeewas stirtdl atiRT for

wer e added and the m xture was stirred for another 2

60 Hy, theh quenchied wikisaturated aqueons sodivg bigashrmate (Qiccalhimd

t.hyl . t.ate. The f4lt '
e ot fmeliBs 2 GREY SRSt ARSI i ekl BgHF ous
stir@i}ghthe \eaiaétad aidhlordmahahwilpolygrea pimpootd hijéravias ifahishr.
yi el ded the desired product

(43 ng, 0.10 |, 699 .
Theqlwrey waoiiged ofpod the ﬁlir_a’@z;yaslqozlgeqnzate&aél, ﬁ)i,unac_a 09
i By R T 3
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, CDCl;): & 1.11 (brs, 3H), 1.13 (m, 3H), 1.21
(m, 3H), 1.28 (br s, 3H), 2.78-3.05-3.20 (m, 4H), 3.25 (br s, 2H), 3.56 (br s, 2H), 3.78
(m, 2H), 3.83 (s, 3H), 4.22 (m, 1H), 4.80 (br s, 1H), 6.19 (s, LH), 6.34 (s, 1H), 6.93 (s,
1H), 7.28-7.49 (m, 9H). C NMR (125 MHz, CDCl;): 5 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-YEYMETHYL]-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL}BENZAMIDE
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20

4.52 (s, IH), 5.84 (d, J 5 Hz, 2H), 6.16, 6.57 (2 s,
2H)5 7.28 (s, IH), 7.31 (s, 4H). (+) LRESIMS nfz AA

w()]zm&)%iamrl—l] +. COVPOUND 12. 1. 48: PCT/SE2004/001939

i WDI ETHYL- 4~{ 6-r ( 2- PHENYL- | #-1 M DAZOL-5- YL

) METHYLI - 5, 6J. 8- TETRAHYDROr j . 31Dl OXOLOr 4, 5- G1I SOOUI NOL

| N-5- YDBENZAM DE Cr NEt2 }NTERVEDI ATE 5. 1. 13 (50 ny,

‘ 2 phenyl i m dazol e- 4- car bal dehyde (74

d in 1, 2-di chl oroet hane (5
g} edNf o roomtenperature Sodi um

triacetoxybor ghydri de¢j (1 hg, 0.56 nmmol) was added

and the m xtyre, was stirred for 18 h. Tosyl hydrazi ne

resin (450 g, .5 mvol/g) and DCM (5 nlL) were added

and the m xt was stirred for another 2 h.004/001939

117 The resi as filtered off and washed twice with

DCM The filQTalekwas washed with 1M aqueous sodi um

To 4R N PR ERTA RS 6 P8 0T Fopd ey 10

dlchYéertﬁ@ﬂa (ghﬁﬂjgﬁg ﬁ(ﬁléd@tﬁtd:hi}l—1H4ﬁmﬁa101305-ﬂ:£rbﬁ1rdehyde7(9%ng,
1HNI\/R% 1.04, 1.17 (2 brs, 52,
0.09% rg@ol, 2 ery. éﬂggst(mmﬁ] OrZ3-gin, §0§@nx%lﬁ§et0@fhproféfd§ée e,

o4y BBy b, et g syt

60 hé, thén Gekncled with daturd2éd aqueoys dodifh bsarbonate®0.8(riDPnd

ety oot 3 1 kBt ldude was removed by

s M bFYd ith polymer supported hydrazine for 2 hr.
S““Ji‘{%@é é%a I RAEYDRO SO0 NALT R 15 VL) P IVIVD! ETHVL BERZAM

The%l;@lerl\ﬂsﬁiltemﬂﬂaﬂfﬂﬁﬁ)ﬂ Al'EE'llﬂ'a@ v@s(c@ﬁcm@rate@i 206 dmed undermnd
| i m daza

deh 11119)

Ve gt 31 SR 67 S P SRYEEIL e TR S0 vl
MeSH /MHEM (fl@f9o}9ffmcn@4 nf(gqomzss E’fﬁﬁélab'@%?ofmm’UND 12.1.43

triacet oxybor ohydr 0.30 nmol) wa
as light yellow oil. "H NMR (soo MHz, CDCls): & 1.13 (br s, 3H), 126 (br s, 3H),
2.54 (br s, 4H), 2.73 (br m, 2H), 2.80-3.18 (m, 4H), 3.35 (br s, 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, 1H), 7.30-7.93 (m, 9H). *C NMR (125 MHz, CDCls): 3 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: N.N-DIETHYL-4-{7-METHOXY-2-[(4-METHYL-1H-
IMIDAZOL-5-YLYMETHYL]-1.2.34-TETRAHYDROISOQUINOLIN-1-

YLIBENZAMIDE

H
O

0~ 'NEtp
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added and the m xture was stirred for 18 h.
Tosyl hydrazine resin (0.24 g, 1.5 mvol/g) and DCM (5

wai2doswer4s4 added and the m xture was stirred fopcasardoeno1939

2 h. The resin was filtered off and washed twice with
DCM The filtrate was washed wi th 1M aqueous sodi um
hydr oxi de sol ution, water, I¥hd brine, dried, and

A sERIIER e e bRl e e

, mudhlziﬁlbﬁrﬁ(ﬁﬁﬂbﬂyﬂe (m 3) 8 mlndlé’). anll sBdluertriabsu)XWOhﬁriﬂa

24, 3.57
(0. 4% 5 b0 :meJFD i 1325110111@06@3{132(5dﬂ~bW&%Stgrqiizat TQ‘PJIP tergpegafuyefor

18 h3 '1) M f‘é&i%t ﬁ;fdrggééi(%ggr@ wal fg&(dl%xg)ﬁﬁf @ﬁfm é%)s%@ ethyl

acetatz (1x30:mK), ﬂ&c&ﬁm&eﬂgﬁmw@\ngmwﬁnmd l#td the solvent
| M DAZOL- 5- YUVETHYLI - 4- TETRAHYDRO SOOUI NOLI N-1 - YL
remegyedyjn VWOEﬂIFPEBEﬂmWme@%@Yl gﬁéh’f\‘l@?aiogf VEDI ATE
(meélag% cﬁléfr%ﬁga%/gﬁpﬁ) - car baI deH;I/\g)elz( %144n(g 2 g076 s alyellow
sohwéﬂaxmmks(ssoowdz; @DC]2- 81 .¢h) mzoawméﬂo,zz 08 §s, AH) 2.53 (m
oom t enper t u

1H)¢ £/ Bt B B ATD k06 2. H), TooeaBr D) Sttt HzaliD:
e T S

6.7 Infddt L2 .8 Hasl 1), 710ded, J 8 HzahH), 17618 @n, rﬁH)T&éO (bss, A Hyag-)

' red, qf washed twice with DCM The filtrate
LR%%IM%ZZ#’Q?? [M%'ﬂ]dlM aqueous sodi um hydr oxi de sol uti on,

water, and brine, dried, and evaporated. Flash
chronatography of the resi due yi el ded t he desired
COMPERIND 12314 E patbl-{4-quant). 1H NMR (500 NMHz,
[(DIHIHSBILAMINDDCARWND{MBHENYHH}@7WQO 3.10
DIHYDROISGDUISOLINC A A)-YAIMETH B0 3 FBRMIDA ZOHE-44. 69 (s,
CARBDXYLAPE 6.90 (2 s, 2H), 7.25-7.37 (m 8H), 7.91 (d,

J 7.5 Hz, 2H). (+) LRESIMBS miz 574 (100) [ M+H] +.
COVPOUND 12. 1. 51:

4-{6, 7- DI MEWAIOXY- 3- METHYL- 2-rr 4- MNETHYL-| ff -
[ >
N
N
MeO A

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 aqueous sodium
hydroxide 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 (84 mg, 0.17 mmol, 98%). '"H NMR
(500 MHz, CDCls): 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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| M DAZOL- S- YDMETHYLI - | A~ TETRAHYDRO SOOUI NOLI N-1 - YLI -
i VJVDI ETHYLBENZAM DE C NEt 2

wORb(TY6t48H1 dazol e- 5- car boxyal dehyde (55.9 ng, ©CTHEE2004/001939
nol ) was added to a sol ution of | NTERVED ATE 5. 1. 14
(97 mg, 0.25 mol) in 1,2-dichl oroethane (4 nL) and
the reaction m xture stirr at roomtenperature for

2, o B L P g B 0t Pl or ol | nane

4. 19((32p121§Hz§1mH),t4h18 (seHd), 6ol (m Wi 6et29si Yed- 3§t7 ﬁ@r(rflo’iﬂ)zz
N NaOH (2.5 nlL) was added and the organi c sol vent

rem)ved in vacuo. The residue wasextracted with DCM (3

CON 123Mh: 110 RDIETHYTAVENOVBISRBONY L IPHIEN ¥L) 610
ME THOXY 2 e 1 L AYSR IW@P—@WB‘MET?P{L%‘; gg;ﬂggr gggy
TET‘&HAU! WQ%E)UH H \(b':'] T . 0%
12.1.51 as anoil (85.9 ng, 719 . 1HNWMR (500 I\/Hz,
CDA 3): d 1,10 (br s, 1.24 (br s, 3H), 1.45 (d,
MePs, Bz~ 0 (s 3|—|) 3.15-3.30 (m 4H), 3.53
\f 390(s IH), 3.91 (s, 3H)),
%1 , 4.62 (d, J 14.5 Hz, IH), 5.59
Sss 6.26 (s, IH) 674(3 IH), 7.21-7.31 (m
Me4Rp, 8 (s, IH; 13CNMR (125 MHz, CDCI3) : d 9. 28,

11, 19.11, 32.83, 40.13, 43.83, 46.93,
56.19, 5b.25, 59.95, 67.61, 111.10, 111.24, 119. 36,
AEt61, 127.29, 129.60, 132.72, 134. 35,

H\I’J%EISH?M%%A%F%Z 61?1 (%g‘c%gélj@,%%% 51’3 gﬁé@ me?ﬁymﬁ’&z&éﬁs' VB
car%a\{#ﬁ\éx?@%l(:‘gr%lgzé 21 %‘lI{l wﬁ%nglvse% i :1 %ﬁ%aﬁ%ﬁ H[D)Wmd
stirel fve 0D min ht ron]ﬂen@EraMrm Sagkium éqaaqqgtxyboro y mg,
mrr;grjn}jg(gsz g eg agg atmb og%.?rl&%ars%gmeé f§18 ﬁosﬁh?&raﬁﬁ@ ke)sui"@%O mg,
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 (32 mg, 0.061 mmol,
71%). '"H NMR (500 MHz, CDCly): 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 d, J 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). ()
LRESIMS m/z 527 (100) [M+H]".

COMPOUND 12.1.47: NN-DIETHYL-4-{6-[(4-METHYL- 1H-IMIDAZOL-5-
YLYMETHYL]-5.6.7.8-TETRAHYDRO[1,3]DIOXOLO[4.5- GJISOQUINOLIN-5-
YL}BENZAMIDE
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| NTERVEDI ATE 5.1.14 (97 ng, 0.25 nmmol) in
1, 2-dichl oroethane (4 nL) and the reaction m xture

werhesretisat room tenperature for 10 min. Sodi URCT/SE2004/001939

tri acet oxybor ohydri de (378 ng, 1.78 nmmol) was added
foll owed by i V-nethyl - irrolldlnone (320 nL) and
the reaction m xture stlrr tat RT for 22 h. 1N NaOH
(2.5 n) s added and the organic solvent renoved in

o > Blldue was extracted with DCM (3 x 10 nl)
< he }éﬁ | ayer washed with water (10 nL). The
O orani erNwas concentrated in vacuo and the
[ purlfl ed by repeated flash chromat ography on
Si 2 um (Et OAc: MeOH 95:5) to afford COVPOUND
12. 1. as an oil (56.7 ng, 48%. 1H NWR (500 Mz,
cbA 3)] d 1.09 (br s, 3H), 1.25 (br s, 3H), 1.35 (d, /
6 Hzo Et265(m IH) 2.76 (m 1H, 3.07 (m IH),

INTERMEDIATE, 55115450 ey 0.14 rusaoly qud 5 npgtli peglEecathgideinyde
(39 -}I‘lgz 8@/5 %?o%)Gwé% %Jsgpvg%% b6 &&loﬂok%an@%ﬁﬁaﬁﬁmd Sthed for 10

MR01939 120 3
mirfat kSorh Zemperathis. Sﬂﬂluﬁmaeﬁosﬂqor@dnﬂe (113 g, 0.36 Irgggol was

52.54, 56,05, 65.64, 11 2.1
added pnithe mpGRgwas s B 1135 Tad hydiging I s>
mnfb@é?_’?r}d % te %g@ere]azﬂe@ Bad the)mikRESHSstired 26 3n@ler
2 hJ’PHé/reanEiFdrSYIﬁlteie 6| w&&m@hﬁdzwﬂqwmmy@qeﬁtm%@fate was

e ¥k DA o, s s

evakwmgsﬁ-l;ﬁro?nﬁgéaﬁﬂy JfGh@residlud Qldhimd th} desiced product (43 mg,

-5-_1tni

0. ommnc) 59%) 1L NBA R3O R BN bt S Wi & B fen TR
2. 5L A0S REVERS OOMARRS 401585 (8] aft 194, B)sOXl 0118 Fi, 210,

|rre oomteﬁ%grature or

4.55&s NS KUY E) hy HEZOXHY €. 1(6|, 5157108, ZH)), T8 aldled.-3ar8 4he()
m xture extracted W t.h ethyl acetate (3 x 100 m.). The

LP@S@hﬁm/Zé%ﬂr(éQQ)s[Wb dried (MySO", filtered and the

sol vent renoved in vacuo. The residue was

COMPOUND 12.1.48: N.N-DIETHYL-4-{6-[(2-PHENYL-1H- IMIDAZOL-5-
YLMETHYL]-5,6.7.8-TETRAHYDRO[1,31DIOXOLO[4.5- GUISOQUINOLIN-5-

YL}BENZAMIDE

000
g

0”7 '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
mmoVl/g) and DCM (5 mL) were added and the mixture was stirred for another 2 h.
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purified by flash chromat ograph et hyl ac 9
nmet hanol in chloroform 2/ g) |tooygi(ve )C/:O\/Pcﬂ\lgt ?2.1(1)./053
WO 200260184 78% as a yel | ow anor phous solid. 1HPOKREL®®001939
MHz, CDCI3) : d 1.12, 1.23 (2 br s, 6H), 2.05 (s, 3H
2.55 (m IH), 2.82 (dd, J3.5, 13 Hz, IH), 3.02 (m
IH), 3.12 (m |H), 3.26 (btls, 2H), 3.30 (d, 13.5 Hz,

The l(r@,l_sbm gﬁé %ﬁgx(eg r@ff @dzv;,'%l?g’ %%g%gv?%rﬂg&ég‘af Eﬂ‘_f%e.xt!é gyaf g\%sl?e@bwith
1 M@qﬁ%ox%éodi&\?)h dfodfe sdRutitDwatek S4ndbditiel d21&d, Mhid pv@h@t&l’ :
80T 82, °04 13, 29.35, 39.30, 43,45, 46.
Flas?ggﬁo?&at@gﬁl@éoﬁﬂe 1@jdiyade] he Sesing prodist &4 mgp8.h mmol,
003 hem 5 e, HRsE okt G oA Hespt 7 20 ¢
4H)g %%@?@f@gﬂ@%&és 1 (5 11, 5.74 (d, J 3 Hz, 2H), 6.05, 6.47
(2SSO BT, 169 0. TROI57 D, T 1A Aebrs SBpU L ARSI iz
509\2% DENOG2 MO, Me O NEt2 To a sol ution of
| TE 9.2.1 (244 ny, 0.64 mmole) and

4- et hyl - 5- i mi dazol ecar boxal dehyde (77 0.70
mol e) in 1, 2-di chl oronet hane 2 ( )

0 a 3 i
COMRGIANTOIA B AD S BRAMOr M ELHOX Y- (NI A e2odi um
IMIEAZOL Y AMETBh]-has3 ATETRAH ¥ DRISQQUING] -N.N-

DIHBIWLBENHAAMIDEr oxi de (IM 50 nL) was added and the
mxture extracted with ethyl acetate (3 x 50 niL). The
organic extracts were dried (MySq4), filtered and the
. Byeq, i n vacuo. The residue was purified by

oA ggaphy (et hanol / chl oroform 2/98) to

gire O~42. 1.54. (200 ny, 66% as a yellow

anmor phodis solitd. 1HNMR (500 MHz, CDCI3): d 1.12, 1.23

(2 br H), 2.04 (s, 3H), 2.48 (m IH, 2.65 (dd,

JA, 13 IH, 2.88 (m IH, 3.09 (m IH), 3.28 (br

s, 2H),Y3.29 (d, J 14 Hz, IH), 3.50 (br s, 2H), 3.57
(d, J N% IH, 3.80 (s, 3H), 4.57 (s, IH, 6.73
(app 0 VT8 Hz, 2H), 7.28 (m 5H), 9.10 (br s,

INTERMEDIATE 4.2.3 (25 mg, 0.06 mmol) and 5-methylimidazole—4-carbaldehyde

(20 mg, 0.18 mmol) were dissolved in 1,2-dichloroethane (2 mJJ) and stirred for 10

min at room temperature. Sodium 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, CDCl): 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 s, 3H), 7.37 (m, 4H). (+) LRESIMS m/z 512
(100) [M+H]".

COMPOUND 12.1.50: 4-{6-BROMO-7-METHOXY-2-[( 2-PHENYL-1H-
IMIDAZOL-5-YLYMETHYL]-1.2.3 4-TETRAHYDROISOQUINOLIN-1-YL}-N.N-
DIETHYLBENZAMIDE




IH); 13C NWR (125 MHz, CDO 3): d 10.69, 12.74, 14.11
23.90, 39.33, 43.34, 45.59, 49.30, 56.24, 67.11,
w0 20058%6148426. 38, 127.19, 128.13, 129.16, 129. 58CT/SE2004/001939
131. 06, 131.47, 133.10, 136.29, 140.50, 144. 38,
148.89, 171.04; (+) LRESIMS niz 478 [ MtH +. COVPOUND
12.1.55: iVJIV-Dl ETHYL-4- -#&- METHYL- 1iZ-| M DAZOL- 5-
YLMETHYLI - 6J. 8. 9- TETRAHYDRCOr i 31Dl OXOLOr 4, 5- F11 SOOUI NCL
IN—6 YLI BENZAM DE O NEt 2
-|n1dq@ole 5- car boxyal dehyde (76.4 ng, 0.69
3 adfieq tr sol ution of | NTERVEDI ATE 5. 1. 15
3P in 1,2-dichloroethane (5nL) and
ction hixture stirred at roomtenperature for
sodi um tri acet oxybor ohydride (516 ng, 2.43
j added fol |l owed byi V-net hyl -2- pyrrolidinone
and the reaction mxture stirred at RT for 18
h. 1N _Ma t(5 m.) was added and the organic sol vent
removed Wr2vacuo. The residue was extracted with Et OAc

m%@qﬁu £8thd g, CDEAR06T) bay Qrph‘ﬁﬁ)ﬂhmdamlds-lﬂr ~onehaddehyde
he or gani C I ayer WwWas concen&n‘a %&UI‘ 10

(31 any) Otll8&nme§wwhle diseelved wdl Bylighlerepthans b@?dasgﬁﬁf‘ A

5 rmn% %ong na%er% Et g&i\{g%lggéo@bg%ﬂn“dg (eh %JHQHOD was

THNVR
add%@he mﬁtxﬁse ilv%s étlﬁiiecsfor SB‘Ih, TﬂxsﬂEyc(rMne;xes@l-qp 24g, (}gi mgiol/g)

and(Ib@Nk(S IQH) weg: egl.qlecé aqbth@,wl% |\_x|/)a§ S%TS‘GC? fora othgxbl_ﬁ h 35%

H 161 3.
way gl'terﬁd gﬁ‘ﬁ?d %éd_%v%%w?g d@M Ly ﬁltﬁ&"iga;@ai ﬁfg% egl)w?’l2 |
aquitblls sodi3e hﬁ@r,oxidbl)soluhBWe(, m@ bikp, driethand)evaperated. Blash

10 chrér%a‘:q}ajﬁrapié p%%g: r%élééesggﬁlgé?k%e %%?rec? gfi)digt (g% E%gdr 260%0[?5181 73,

06 Cpé 11§ﬁ 1227 (144, 610, 26452. 28,,2 90, 3.10 (4
qua}_lig E‘ﬁ‘mﬁﬁﬁ ﬁ;&% 33?52 (%.% 7H), 4%19Z(s 41%17) 2% [6 8012’5, 2H), 7.25-7.37

(m\\%D)IvETﬂJhél %%7%2 %EEM%%@W 1) soou no

LI N-6- YDBENZAM DE

H-

15 COMPOUND 12.1.51:4-{6, 7-DIMETHOXY-3-METHYL-2-[(4-METHYL-1
IMIDAZOL-5-YLYMETHYL]-1.2.3.4- TETRAHYDROISOQUINOLIN-1-YL }-N.N-
DIETHYLBENZAMIDE

MeO Me MeN
MeO @ N\I”\>
9

0~ "NEi
20  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 pL) and the reaction mixture stirred at RT for 22 h. 1 N NaOH

25 (2.5 mL) was added and the organic solvent removed in vacuo. The residue was
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Cr NEt2 2-Phenyl -i m dazol e- 4~car boxyal dehyde (109. 4
ng, 0.63 mmol) was added to a sol ution of | NTERMEDI ATE

W6 200506148411. 2 ng, 0.32 nmol) in 1, 2-di chl or oepPase200%001939
m.) and the reaction mxture stirred at room

tenperature for 10 mn. Sodlun1tr|acetoxyborohydr|de
(468 g, 2.21 mml) was addEld fol I owed by JV-net hyl - 2-

extr&q({\pgfa ﬂgﬁ&gy g‘%dt% % %2’%} ?%%&s?@%&tﬁ; &@r d(lO mL).
The gx P%@gﬂﬂ \emasfdghké?iga&édd?gﬁrgagboaﬂgt thacasﬁiue‘f;luaﬁeéby dmat@ds
astveishrediograit s 5Pz colbm FIORROIIPARND 1 ARt GRYPGHRD
2.1 e Gl G o YREH AR (80 AT d(‘giggggfahf 16ebry3m, 1.24
(br scghzquf gig%é\/ﬁ?%ﬁ 250 AE(B ng‘ qusoB mﬂ?omm:sz (i, BB 2364
(s, 3EDr 3590 (SH)B), 3, 9.3&3( ), . 493,@, J 15 56I§z,(l|ﬁ) 67 @ 2) 145 ?%11131?

559y 113 62 6,18 Bt éﬁ TG TLERD SR DL ke

(12@1@% 7@1)3 41§) Y 2%*1')2 :8261581,(19. 118 32133 A013, 48.88946 83, 564)9,

56.25129.9VH7]. 6ED¢|13 11]d24j,31§(36 121 6163 12@@1217'_37% 15&@%32 72,

1453 3a08 b, Py 18 S i A0 F el 3 ot

129,79, 130.69, 13163, 135.91, 14485, 14503
146. 84, 147.13, 171.77
W@M@mm&m 13- (1111-11(/11?3 5'@1@1’1&}?\?& é5.

¥ HY b 164151
YLIBENDAZOL Y YUI\/ETHYLI - AN TETRAHYDR(] S(IIJI I\I(ll N-1 -
YUBENZAM DE ) Ove MeO MeO

-y J»
g

07 “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 temperature for 10 min. Sodium
triacetoxyborohydride (378 mg, 1.78 mmol) was added followed by N-methyl-2-
pyrrolidinone (320 pL) 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
flash chromatography on SiO; column (EtOAc:MeOH 95:5) to afford COMPOUND
12.1.52 as an oil (56.7 mg, 48%). "1 NMR (500 MHz, CDCls): 8 1.09 (br s, 3H), 1.25
(brs,3H), 1.35(d,J6 Hz,t 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 (s, 3H), 3.94 (d, J 16 Hz, 1H),
4.84 (br s, 1H), 6.16 (s, 1H), 6.56 (s, 1H), 6.81 (s, 1H), 7.29-7.42 (m, SH); BC NMR
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O NEt 2 4- Met hyl -i m dazol e- 5- car boxyal deh
yde (65.2 ,
0.59 mmol) was added to a sol ution of INFERI\/(EDI ATEmg

w6 .2005506148417.9 ng, 0.30 mmol) in 1, 2-di chl or oerban
, 0.30 : B200%001939
m.) and the reaction mxture stirred at room «

tenperature for 10 mn. Sodjquum tri acet oxyborohydri de
(439 ng, 2.07 mmol) was added fol | onwed by iV-mgthyi

(125%?1’;?@9@1{30@{@ $§5fh14‘61-¥121aﬂ11%38 9%43“9%19% ©6, 46.X8,U52654, 56. os

65.64NE1 008 ani 83 SulVEL 1 26 6ApAIH2, A29:abul60- %\Aliﬁ gg;dlége‘ﬁmgs

135 %@3&@%&%@5 6?“%# ﬁg) (%%r}g%sgrwgé‘a 0 C&r%ayegﬁJpr | ayer

concentrated in vacuo and the residue purified by
flash chromat ography on Si Q2 col um EtCﬁc . 5)
COoMPOANDNA. IGAVRCNDIETATY L 47 @Mm{(a 230~ -

MIDARG, 5500 M/EII TRO-12 ’ '
Ms 2.52 (m IH), 2.70 (di. 6.5, 17
81 (dt, J 4.5 17 Hz, IH), 3.05 (m IH),
3.27 (br s, 2H), 3.39 (m 2H), 3.55 (br s, IH), 3.59
RO (s, 3H), 3.85 (s, 3H), 3.89 (s, 3H),
IH) & 00 (s, IH), 7.28-7.32 (m 4H),7.39 (s,
MHz, CDOI3) : d 11.12, 13.11, 14. 41,

57. 59 107.92. 121.56, 126.55, 129.87. 130.31
33.31, 136.29. 140.75, 145.12. 150. 85, '
171.51: (+) LRESIMS nfz 493.24 [ M-Hf. COVPOUND

12. 1. 58
| VIV- B EMRA - 4- {5, 6. 7- TR - 2. Y2, AL
ety 01 029 0 e S R -
LSRG 29 B8 L oot 0 o
admbdluﬂmlawdﬁ)d)omhy&irﬁo (u65 gn7 8fmmN¢E@9EbF Aqsglt@glso%mn

107. 7 , 0.27
wag stirred atr;gom temperzrlwllr)e! %or 18 Bl padls Cﬁycﬁ{);?%% Iam? 16@ T IwaNnd
added and the mixture extracted with ethyl acetate (3 x 100 mL). The organic extracts

were dried (MgSOy), filtered and the solvent removed in vacuo. The residue was
purified by flash chromatography (ethyl acetafe/ 10% methanol in chloroform, 2/8) to
give COMPOUND 12.1.53 (1.12 g, 78%) as a yellow amorphous solid. '"H NMR (500
MHz, CDCL): § 1.12, 1.23 (2 br s, 6H), 2.05 (s, 3H), 2.55 (m, 1H), 2.82 (dd, /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,
1H), 7.20 (s, 1H), 7.30 (m, SH); 13C NMR (125 MHz, CDCly): 8 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: N.N-DIETHYL-4-{6-METHOXY-2-[(4 -METHYL-1H-
IMIDAZOL-5-YLYMETHYL]-5-NITRO-1.2.3, 4-TETRAHYDROISOQUINOLIN-1-
YLI}BENZAMIDE
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the reaction mxture stirred at roomtenperature for

10 min. Sodiumtriacetoxyborohydride (400 ng, 1.89
waonuisjoewas added fol | owed by i V-nethyl-2- pyrraCTSENONE01939

(350 nL) and the reaction mxture stirred at RT for 16

h. 1IN NaCH (5 nL) was add?g and the organic sol vent

renmoved i n vacuo. The resi he was extracted wth Et OAc

(3n5%,20 nL) and the organic layer washed with water
(20 fL) . Mdie organic |ayer was concentrated in vacuo
& reswyelle purified by flash chromatography on

colfunml( B OAc: MeOH 95:5) to afford COVPOUND
: as ar{)‘,oil (33 ng, 229% . 1HNMR (500 MHz, CDd 3)

lQ (br s, 3H), 1.24 (br s, 3H), 2.63 (m IH),
2H), 3.10 (m IH), 3.26 (br s, 2H), 3.57 (s,
51-3.62 (m 4H), 3.84 (s, 3H), 3.88 (s, 3H),
5, |H), 5.98 (s, IH), 6.91 (s, IH), 7.25-7.35
NE287 (d, J 8.5 Hz, 2H); 13C NMR (125 MHz,
cDA3): d 1 " 2, 7 28d 4-A6h$85-
To aqolibigh o ENGERNGDIATE 82 1@+ g, B el sRd 4 ALY
inﬁdj[%gep%?ox%%@hg@e (7h%8e,40710 H2BIQGn 1 220icklbrom@baneg(10 mL) was
132778,7136. 08, 140,72, 144.76 146 76 %@7T0§1ﬁn solution
2ddel0dBS) tribbatoxghoralrudriie (4Q7ng RESMPROIR) dndsRs TSiiing

[ MtH] +. COVROUND 12 : : droxide (1M, 50 mL) was added
was ﬁmﬁwwmﬁ@ﬁo@éﬂ%fﬁéﬁ LR
and 1V DAGEL Sx¥aG MW letiryll 4cktatd BTRAGMIDRO Teouerds FREgcisyyere

I Vi V- DI ETHYLBENZAM DE MeO C NEt.2 To a

| . .
dried [\Mlgd M[.)l [f'],bte@' dpang the @Fgeqt@e’m%\{e UL )'1’%1% fg%}%‘?‘f :wy Fiﬁ?fﬁei
{1 T 1o PiVRTONMPAUND. .‘
vy SRR Y AR o 21 0 QTN 1255

B e oo (Ao st ot
L 2, 610, 2.0 SO A SRR 80 (R O (e LD
sof SIFIET- A AL 50048 pmaimopotoum iy ponel s
1HY¥3(80 (BraHe4(sy (x, Rb)73 (app tod 10%@53}1%)7%8‘“??6&% §ﬁ§2 %o
1H)t323$3 MR (155 MbLy, CDLly: 8 ¢b.6825% 284591, 38 b6 £F34,95.34Us 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+H]+.

~4-{7-{(4- ~1H-IMIDAZOL-5-
COMPOUND 12.1.55: N.N-DIETHYL-4-{7-[(4 METHYL
YL)METHYL]-6.7.8.9-TETRAHYDRO[1 3IDIOXOLO[4.5-FIISOQUINOLIN-6-
YLYBENZAMIDE

(0]
O/— Me

seux
O

0~ 'NEb

4-Methy1—imidazole-5—carboxyaldehyde (76.4 mg, 0.69 mmol) was added to a
solution of INTERMEDIATE 5.1.15 (122.6 mg, 0.35 mmol) in 1,2-dichloroethane (5
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filtered. The filtrate was concentr
_ ated and flash
chromat ography to give conpound COMPOUND 12.1.59 (22
wagposds0d4 ol , 99% as coI orless oil. 1HNVR ( BOOU/SER@4/001939

cD2C 2) : d 1.10 (br s, 1 24 (br s, 3H), 1.52
IH, 1.71 IH), 1.82 .52 (m
(m I H), 2(T5 (r'}? 'H, (ggz 1 91 (br s, 2H), 2.05

2.
mL) gnd t@p&eacgog%h:fw:e sgm(e%%t §00§x¥ E%npe%atﬂﬁ ﬁmg ?ﬂﬂg ms&lllgbﬁl (br

ofchydkitl (5 ’
tnaceﬁgézs orchyd:it 013-§ r? 2|7_ali’:l5_§1n(dT) wg?\‘ligea hi ;(égi b){ M)met ;ﬁ;&
pyrrd AIBIREHAO BLY ﬁ;d\)ﬁq‘lpm‘srommnqtgr at g?f f%r 18 h. 1N NaOH (5

mL) %$%\Z%%MMTWL ent %1}%@%{'&9&%@ résiduédwas extracted

DE C NEt 2T
wﬁh}(u)%{:'( %ﬁ ml NIERNERL ARk 1Aydr. Washad wit, w@er040 ﬂoﬂFbFragm
tfi mdazol e- 5-carboxal dehyd ]'35 0. 052
orgafiitihyer mzeqx)cmtratrdzn vaag B das Teaidue pér E&‘S %\ggsrfgdded
chro“;r}%g; ugg%,r 'ngﬁ tox ”1\%901(1 t§9ffoll QORIFOUND
g9 vvas stlrr(]e%%)t room t enper at ur e
12,1 %as%%ms%tm tn%r) 8 NATR.(500 MELAICDCloy drieLhébne, 1), 1.25

d Wi th ‘saturated agueo

(br HBERr DG BHLC.5 () | Hnd 78 dpal Y 9%%,2%, g‘§§ (B 5,RED,
334540 %@2’5&%&@554@ % & P11 ki, S erdsd (DB, 4)96RALH),

Ps-scavénger was added

6. 215§n9'8€}@z fion, @58 (QUS fik, 1D 243 ﬂ%(m,u 4H); 3536 (5dD; PC NMR

(12@w§ze2§i;¢aﬂt@ﬁ%ﬁ%%v%ﬁ4§%% | 3581 4 LS50 R0 dron,

101@50891(@56C 3H? 5655, 626 %E‘%iﬁ@@o Wm@@%k%@s 136.22,

144(851 ﬁé"is 1%30%3 i#1. 5z2+ﬂ>+) mesm/znmgozwaﬂfm IH) >0

3.15 (br s, 2H), 3.28
s, 2H) 3.70 (s, 3H), 445(H?s, IH), ém102|(_|)br §4|0H§br

cO f')56 & Zw BT ﬁ%L(InW 4. prBNGE (S INTHDAZORYS -
YL b-1 Y PROFIIE Méﬁoﬁ SIFISOQUINOLIN-6-

Ml M DAZOL 5-Y
LNVETHYL1- L2, 3. 4-
TETRAHYDRO SOOUTNOLI N-| - YLi BENZAM DE

0
O/“

SO0
J

07 “NEp

Z—Phenyl-imidazole-4-carboxya1dehyde (109.4 mg, 0.63 mmol) was added to a
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 pL) 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
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C NEt2 4- Met hyl -i m dazol e- 5-car box
yal dehyde (37 ,
g. 34 nmmol ) was added to a sol ution of | N);ERI\/(EDI A%
wa 200s06(80 ny, 0.17 nmol) in 1, 2-di chl or oet haneCtBE20)/001939
and the reaction mxture stirred at roomtenperature

for 10 mn. SodiumtriacetQxyboroh
ydri de (250 , 1.18
mmol ) was added fol | owed §|V-methyl 2- pyrror?dlnone

chrm%@mag)bgr gn:ﬁi%)z qu&xﬁggfd(ﬁ@l\/?@% 958) & Affe@COMPOUND. 1N

e organlc sol vent

12.1 ?@%’F{%Gﬂ'(@z Y ?ﬁzygﬂ@l I;Iﬁ:ﬂédfrl? 1:1?& ED5cH dd 2t # EDCAZS
(o sJ8ED, 2X 216$e(nnr1@ﬁn2 8 Ca D o EDrt DA0Es PV L
1), 300 0 R Ao R A @5Ap BIRTRL poTah i U LD S

) to affor

Hz, %@0%3%@1( a?H)’imlz%L‘/ 34 Bk, B9, 877G 8.5THek, KAy, (6 00VIRG25 MHz,
CDGI) 5 13.16214.42, T, 30 e T A5 8 70,8655 i1 25 fb6S. o
117. %@, 1@2& 1%% 1%2'%‘5% E%q A7 1%%@1%@5%% 1'(@9 7, BH0 (181. 6|3_|)

135.@_1,31% ( %Doa 14455277 %% 84 HU7.18, 26108, () am;sms m/fz|)509 21

7.27-7.33 (m 5H), 8.95
[MHR).; 13C NI\/R(125 |sz, cod 3) <(:|13 507 14. 40(blr >

27.67, 39.70, 43.63, 46.36, 49.29, 56.5

114.23, 115.73 (d, J 17.6 Hz), 126.60, 32761949127
COM@OU]Nﬁ@ﬁE’) N N2OTEETH Y120 { B4.7- TRBMBEHOMY: 25(¢4- iy
1H-IPDAZOLES MHYi 10 34 PHTRABY IROISO m'h -48;
YLIEENE IO 172 51 0 [MeH] + COVPOUND 12. 1. 62:

L- 4- f 6- FLUORO- 7- METHOXY- 2-1 (2- 10 PHENYL-
| ff-1M DAZOL- 5- YUVETHYLI - L2. 3. 4-
TETRAKYDRO soou NOLI N- 1- YLI BENZAM DE Q NEt 2

i Me | e- 4- car boxyal dehyde (58 ng, 0.34

ad po\to a solution 15 of | NTERMEDI ATE 4.2.1
[) in 1,2-dichloroethane (3 nL) and

tlonnﬂmurestwredatroomtemmrMUrefor

pdi um tri acet oxybor ohydri de (250 1.18
added fol | owed by JV: et hy|E o

NEt,

4-Methyl-imidazole-5-carboxyaldehyde (65.2 mg, 0.59 mmol) was added to a
solution of INTERMEDIATE 5.1.16 (117.9 mg, 0.30 mmol) in 1,2-dichloroethane (5
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 uL) and the reaction mixture stirred at RT for 16 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
chromatography on SiO; column (EtOAc:MeOH 95:5) to afford COMPOUND
12.1.57 as an oil (32.2 mg, 22%). 'H NMR (500 MHz, CDCLs):  1.11 (br s, 3H), 1.25
(br s, 3H), 2.09 (s, 3H), 2.52 (m, 1H), 2.70 (dt, 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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pyrrolidinone (200 ni) and the re [ '
stirred at RT for 24 21 1 N NaCH ?gt ISOPTL;n \)/(\;agr:dded
wanastiaeser gani ¢ sol vent renoved in vacuo. ThePCESE2W001939
was 20 extracted with EtOAc (3 xIOnL) and the organic
| ayer washed with water (10 nL). The organic |ayer was

concentrated in vacuo andl%h i e
f1 ash._chromat o e residue purified by

739 (8: @&@;Ml@%ﬁ\%ﬁ%ﬁﬁﬁgﬁg}gqggrv%@w%m 39.60, 43.65,

: : NG 12.7.62
46.30%4.%%%.1?95%}? @1-.031,'62"!‘58, (§RO2 bz ,56CIHB.53)129.84, 13013152( br
s, A br's, 3H), 2.672 | 2.7 5.0
13263013 38 13629, 1054 145012, 190,852 gggEMH)(q,ﬁn m)]uigé%g s
49326 [DPHIG, J 8. 5'Hz,(r]H) a0 ?5(31?')5 o 6?H)(S’6f AL

(s, IH, 7.22-7.32 (m 7H), 7.87 (d
) . , . . 8 Hz, 2 .
NVR (125 MHz, €D 3) : d 13.13 (1 / 7 0 33

COMEDBLD K639 N FODBITITEE-445.6 JTRIME Lk ¢ (2 PrENYE:

L INIBAZOIHE )Y LYMBETHYL]41253 84 ETRA DR QISQOBINORIN-1-

ST ERGzAMIDES. 88, 129,84, 130.75, 133.14, 136.1 1,
4470, 145.83 (d, J 11.4 Hz), 30._ __146_.8_01,50. 30
152. 25, 471. 64; (+) LRESIMB niz 51-370-|; MrHf t COMPOUND

QO CARBONYLI PHENYLI - OMETHOXY- 2-1
5- YLMETHYL1-1. 2. 3. 4-

S-S0l NLIAF 7- YLDI METHYL SULFAMVATE
. Me O Me
ERVEDIATE 8.3.1 (53 ng, 0.11 mmol) and °

m dazol e- 4- car bal dehyde (48

‘ ' . . nmg, 0.28 mmol
$olved in 1,2-dichloroethane (5 nm) and :
‘ 10 min at roomtenperature. Sodium
oxghor ohydride (120 ng, 0.55 nmmol) was added

2-P}Ee%%i-ﬁié@z%é&&gfmm;gim%&d;&;g -éfmrggra @% 1?‘%“’1)8? ﬁl/\?gd}régﬁ g‘g%l Wjution
m r.e ti .

of nfﬂ;_agmwaﬁégmé“@??ﬁy%é%@ fflol PROL Dbt Sas) and
the {da PR % iR3 herbo olnpthury flmoldsmindiadiiy dr oxi de
riaEHaghorohydride (400 me, 1 Bl ney) Ghd Sfea SRR fly1-2-
pyrrolidinone (350 L) and the reaction mixture stirred at RT for 16 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
chromatography on SiO; column (EtOAc:MeOH 95:5) to afford COMPOUND
12.1.58 as an oil (33 mg, 22%). 'H NMR (500 MHz, CDCls): 8 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, TH), 7.87 (4, J 8.5 Hz, 2H); °C NMR (125 MHz, CDCl,): 6 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,

146.76, 147.07, 150.89, 151.73, 171.64; (+) LRESIMS m/z 555.25 [M+H]".



chromat ogr aphy of the residue yielded the desired

product (36 ng, 0.06 mmol, 53 %. 1H NMR (500 MHz,
wOoRBEj061484 02, 1.15 (2 brs, 6H), 2.72 (s, 6H), BCODAELwW/001939

2H), 3.18 (m 3H), 3.40 (m 3H), 3 82 (s, 3H), 5.38

(s, IH), 6.42 (s, IH), §2$ 7.40 (m 4H),

7.58 (m 4H), 7.59 (s, II—I) 98 J 8.0 Hz, 2H).
CONPDUNRB SO B gz 768y ¢ %MY@@NW(%X%MS-METHYL-
1LE-INYDA EOIYA A1 ’é‘%&%@_@éﬁ@gg@@ INSIYLY-

o

1 ) CI-750TE
N’N].ﬂz. U@Lu SOOUI NOLI N-1- YL1BENZA M DE NEt 2A
sol ution of | NTERVEDI ATE 5.1.12 (44 ng, 0.124 mol)
Men tepLaMeqr q; 4#- pyran-4-ol (0.248 mml, 25.3 ny,
; in drous di chl oronet hane (1 nL) was added
o i epared bet ai ne
d| i sogr opyl arodi car boxyl ate (50 nmg, 0.247 mmol,
é; E~dded to a solution of triphenyl-phosphi ne (65
" B nmol ) in anhydrous dichl oronethane (1.5 nL)
_ The reaction mxture was stirred at O0C
H followed at RT for further 20hr .then
5 guenched Wt h water (2 nlL) and extracted to
To SoSHoR TR RRASE r
° ac (()) nce0 ntdr?g:tR gﬁ bﬁ%ﬁ% ?gdf%l)g’ r\rAng(') ?J%’F ﬁﬁ&%ﬂ ?flag%d
imidghelotfecasbraplehyde@Gricegt 0.652 dimolg 1 ded)ad 1mdﬁmovmhanm(2
bef ors€ for ne ep.. rified co nd (70%
e Sodbin el b Sty it Uad s Gl aBts The reaction
mlxtdi'&\l%ﬁﬁtﬁ?édrk%@&)tﬁ &n’iﬁe\r turk%ol Bt Yhd paswagded
thyl-1i/-im-doZol ae 5- 0car baI%gehyajO&](ulz rrgﬁl 0.10
10 dwh}mmythaw(i wL), smernchad wdth @turanedmgsecms dodinm bicarbonate (0.5
tr xybor o drld 0.,32
L) el SR e PR PRt p et e Bl 2 P iied
(Mgso@miaemtmd T fleWTIR4t8 s REMRAPS \ﬁ&ddddgﬂ k&hﬁ%& l%mﬁ @nd 2
extracted wi th di cht-oronet hane 10 nm), v
ﬁlter&ﬁi é”é\e é'kl‘é%te s corgeairaion sed flash duomaiegrap mmgtve\mampound )
ive ‘
COMBOUNI §70ved AN ARSI oy 61 LuC Bt
15 CD,OMR & b0 (b7 3HEDQABbr sBH), 1528, 131), 1.71 (m, 1H), 1.82 (m, 1H),
) 1.91 (br s, 2H), 2.05 (m, 1H), 2.15 (m, 1H), 2.60 (s, 3H), 2.74 (m, 1H), 2.94 (m, 2H),
) 3.25 (br s, 2H), 3.40 (m, 1H), 3.53 (br s, 2H), 3.55 (br s, 2H), 3.60 (m, 1H), 6.00 (s,
1H), 6.64 (s, 1H), 7.33-7.55 (m, 4H), 8.20 (s, 1H). (+) LRESIMS m/z 503 [M+H]".
20 COMPOUND 12.1.60: NN-DIETHYL-4-[6-METHOXY-2-[(5-METHYL-1H-

IMIDAZOL-4-YLYMETHYL]-7-(NEOPENTYLOXY)-1,2.3.4-
TETRAHYDROISOQUINOLIN-1-YLIBENZAMIDE

M<=;O A \I\)
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3H), 1.28 (br s, 3H, 1.55 (m IH, 1.78 (m IH, 2.05
(m IH, 2.55 (m IH), 2.75 (m IH, 2.96 (m IH,
wa@.20B/06ms41 H), 3.32 (br s, 2H), 3.35 (m 2H), BCZSE£uy/001939
2H), 3.58 (br s, 2H), 3.63 (m 2H), 3.80 (s, 3H), 3.88
(s, IH, 4.52 (s, IH) 618 (s, IH, 6.70 (s, IH,
7.35-7.46 (m 4H), (s]26H). 13C NMVR (125 MHz,

To agooh &gNg%RﬁED%éTﬁ%g %8\82@5, 6§ 7R, Ayl O
1m1d%ﬁglg-§7car§%;§a(f%ef§7a% §51§ g’l&l 8959 lymdi26.289) mllzﬁdﬂeﬁloréaﬁarﬂﬂ(z

144.38, " 146.°30, 146. 68
mL)Was #ided 6dd1ut1RE§d:d\‘A§(ybbmh56f3df( (\IIM—I) mg, @@i@)@g\@) 1fhq repction
I WDI ETHYL- 4- { 6- METHOXY- 7- PHENOXY- {1
mix RS stiged K rpRRGETACTHYS r_{“ﬂ_h%gt ol diluted with

N
el GPREHSRE 1 TR EAES ATE 10 3.1 (60 o, 0132 ol )

mL)/\aﬁl @ﬁa&etéda 'Bxalomgarmwptm%e mslwcas:hﬂddnﬂ@blam ¢ x4 ml), dri

1,
(MgSQQaQ fi]il% ﬁﬁﬁqegt ﬁNéh%ggl"%q RS srcrggé)r*rggf; A t?]cgefﬁl? Etﬁﬁed-rﬂ? 2hr and
ﬁlte?&i{‘ oA ﬁl@%?edwg’é’ cohcittRa Al puRifiet @Qﬂhsﬁl Bﬂrod{at@aph}de rgive

cuum e residue was re-di ssolv
corrilp.oﬁmﬂ COMBORBND AR 4031 /e, 92D rnaﬁglr éﬁ%@&s golgRess il

a0k i P A s D128 s

saP 159 (R, 248 thﬂﬁ}rwéé Imyed SQXnﬁQH)LBWS(brs 2H), 3.28 (m,
} YB

ri"acet o oroh dride

2HY, 86t (bos, ZH)xﬁﬂﬂés VD), 4;145 & ém;@w Gty 1Hheﬁn51q2§ @13@9'7 33

o b B B RSP ISIRAR PAE "2) © Ecess

al dehyde was renoved by stirring the extract ed
di chl or onet hane vvlth | ymer sup ’??\41 ¥ XZYB?KEM 2

COMPOTRD p2 1 o N NANET fL:Hﬁ-F,IsU A L el as
METHE EAtA-3VIED Pr oduct .was

TEPRAHYPROIONTENOICIN- IDIFsi ng Sig 2 col um
wth MOH/ DCM (10:90) afford 19.3 ng (0.0329 nmol ,
8% overal Meyi el d) of COMPOUND 14.1.1. 1HNWR (500 MHz,
3N YW 1. >(br s, 3H), 1.28 (br s, 3H), 2.68-3.16

Iz

0O~ "NEt
4-Methyl-imidazole-5-carboxyaldehyde (37 mg, 0.34 mmol) 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 (2.5 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
Si0, column (CHCl3:EtOAc:MeOH 63:30:7) to afford COMPOUND 12.1.61 as an
011 (57.3 mg, 76%). 1H NMR (500 MHz CDCl3) 3 1.11 (brs, 3H) 1.2 25 (br S, 3H)
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_ 30

m 4H), 3.22 (br s, 2H), 3.48 (m 2H), 3.56 (br s,

2H), 3.78 (s, 3H), 4.62 (s, IH, 6.34 (s, IH, 6.73
wO02005l06)4846. 78 (s, IH), 6.85-7.36 (m 12H), 7. 86T/SER004/001939

2H). 13CNWR(125 MHz, CDCl 3) : d 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, 122712, 125.57, 126.51,

208156319 2.57451, 44D, LA, 43485 2 i 10 5% (454013304 m, 1),

3.261;\/@ 51@1) 9315 (&FiEle 5‘@2 58521 (HVM@ 3@@\(8%\1131{%42}%) 3:62 (s,
3H),|Mbiﬂsz®ﬁ)46 %MEYP&YS_HZ nmusmx& L2 Hz41H), 7.27-7.33 (m, 5H),

595 GBI TRV (B oMHgsCHELI00 66 U JOnHS gl 463,

46. 3%049129 0.9, 6hvgr Pﬂfdsoﬁwﬁge% 176 i{zz, P62 027 {¢N2739%4, 7

m.) ‘at’ room t enperatdre react’i 6n mxfwe was
5.8 H), ﬂ@%m:w 8 18205, 13RS, tIMBSiMsate 44092 &, gtilebir)f

1503 (080 nTids () TRaS S R £ ana 1o

this solution was added4-net hyl -1i

CoMPOIUNI qba- - eenistirdeiwde.- (RETORD J2Vmeiox ¥2-@) and
PHENY T OWROMIB ATEH -5 TOMEBEgY PXY B0§ ghydride (4eq, 0.24

TE’I‘fmﬁ 18HC 3 _Gfrl I{ﬂ??& was stirred for 20
en quenche eous sodi um
Fbl carbgnat e and extract ed to di chl oronmet hane (15 nL x

ceys a r-hy e=was renoved by stirring the
act el dik ane with pol yner supported
Mechydrazme —The polynmer was filtered off and
ate was concentrated and dried under vacuum
as purified by flash chr omat ogr aphy, u3|ng

of COVPOUND 14.1.2 as i ght yeIIOW0|I 1H
NVR (¥ , CDA3) : d 1.05 (br s, 3H), 1.18 (br s,
2-Pighlyl-inRidafplé-4; caﬁ}d)xyalﬁelﬁ{de Z5 &ﬁlg( DB34mMmmab)wasaddal ok soi;J,tion

of H%’E%Ry%ﬁﬁ%ﬁg‘ 8. 2( I;?GO %glef nzl%lcig)rggﬁz(@ (5 Fa_%) and tﬁe
reacfo® frixturDst{rf8d &2 Ir")om 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 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 (CHCl3:EtOAc:MeOH 63:30:7) to afford
COMPOUND 12.1.62 as an oil (65 mg, 75%). "H NMR (500 MHz, CDCL): 5 1.10
(brs, 3H), 1.‘26 (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, J 11.5 Hz, 1H), 6.87 (s, 1H), 7.22-7.32 (m, 7TH), 7.87 (d, J 8 Hz,
2H); °C NMR (125 MHz, CDCL): § 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, J 5.5 Hz),
128.45, 128.88, 129.84, 130.75, 133.14, 136.11, 144.70, 145.83 (d, J 11.4 Hz),

146,80, 150.30, 152.25,171.64; (+) LRESIMS m/z-513:20 [MHH]=— -~ — -



7.26 (m IH. 13CNMR(125 MHz, CDCI3) : d 10.97, 13.09,
14. 42, 28.70, 39.65, 43.68, 46.96, 49.24, 56. 20,
W6 Z0BBs14606. 00, 112.63, 115.47, 116.47, 122. 02pCLAE2087/001939
129.91, 130.26, 131.76, 132.93, 136.34, 142.869,
145.32, 150.37, 150.37, 171.51. (+) LRESIMS miz 525
(MH + COVPOUND 14.1.3: 128
JV, i V- DI ETHYL- 4- ( 7- ( 4- FLUOROPHENOXY) - 6- METHOXY-
2-[(2- PHENYL- | f f - | M DAZOL- 4- YLMETHYL1- 1,2, 3, 4-

COMBORARY TS Mﬁfﬁr Yéz%i FAPEReT
-"A" o @P |u_\1| -II 1 O \,lli}i-&LSLu & Y j hr—h:——)
ALY DROUIS “ﬂ = stirred
5 for 1 hr. Solvent was renoved by a stream of nitrogen

ng fol | owed by under vacuum The resi due was

St Ve | hyo gus 1, 2-di chl ooet hane (1.5 nl)
and . r-| | --. 5- car boxal dehyde (1.2 eq,
0.433 d|unrtrlacetoxyborohydrlde (3

I, . The reaction m xture was
RT for further 20 hr, quenched with

diluted with dichloronethane (10 niL), pnase separ at ed
and was@&éd NBte organic layer with brine (1 x 2 ni),

INTERMERG ot T e L bSpaLA Phens R et cbuldngue
(48 #8028 mh H1§ Wrefd Jhﬁs%'h%‘a 2N 9-&RlotddildRY S rrYI?)Sdnd stlrr%d f064r 8

concentrated, flash purification to give
min gieiom f@mra@ﬂemmcrwxybGrOhsdmdﬂ @ae Ing Q Ra] Ihmoll)HPWR

10 adde%lsaglg t%@'z ’6‘%"?’&% W%?ﬁ)m‘reg %%ro&(}éblrwrhgaﬁ@zinglr%%g (%?’7 A 1. ;r?pjé;prol/g)

and BCI (4 &) 3Vdre aéde@7anﬂ $he mtdtureGy#&tin®d b anoﬁw?@ h( s’Fhe feH)n
6.72-7.92 (m 13H). 13CNMR (125 MHz,

was filfersd ofpmdsgashgd twige with. BEM. TheFutrats (wa@ gvas wah 1 M
aque%ﬁs gcpdmr}l}r%ldﬁo%ﬂde solution, water, and brine, dried, and evaporated. Flash

chromatography of the residue yielded the desired product (36 mg, 0.06 mmol, 53 %).

15 'HNMR (500 MHz, DMSO): 1.02, 1.15 (2 brs, 6H), 2.72 (s, 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 (m, 4H), 7.59 (s, 1H), 7.98 (4, J 8.0 Hz, 2H). (+) LRESIMS m/z 618
[M+H]".

20 COMPOUND 13.1.1: N,N-DIETHYL-4-[6-METHOXY-2-[(5-METHYL-1H-
IMIDAZOL-4-YI)METHYL]-7-(TETRAHYDRO-2H-PYRAN-4-YLOXY)-1,2.3.4-
TETRAHYDROISOQUINOLIN-1-YLIBENZAMIDE

o
(ﬁ

0% “NEt,
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115.97 (d, J24 Hz), 117.93 (d, / 8 Hz), 121.44,

125.77, 126.62, 129.09, 129.69, 131.28, 132.00,
WQ2aGsAE148143. 29, 143.40, 146.36, 150.22, 154. 2BCT/EEB04/001939

(d, J240 Hz), 171.18. (+) LRESIMS m z605 [ M+H] + .

COVPOUND 14. 1. 4:

JV. i V- Dl ETHYL- 4- | 7- (4- FLUOKSPHENOXYV6- METHOXY-

A sohem NSRS AL PN £ VLR M e s etiioso-

pyrahMIERVEDR A0 05 3. g, (2BODuNTPin MAhydrd uﬂHRhDordiﬁ&h&?ég}‘q dnB)

sol uti on of hydrogen chloride in 1,4-di oxane
was afijeddp aF@EShlder@mednbewuﬁ édlwasrqwlaazo@dalb@xylatelﬁ 0 mg, 0 247

ot 5} PSRRI Ry R po-phFRRR B 0246 B0 in

anh}YchﬁIbl ambmthaﬂe @n Bysir 04t 9°a]. 2F 16l ehbepahixane wak sBrrd-ht 0°C

To this solutio

forliar gnsk fellpwpdpt Rﬂ" é%rzf@rtbert?-oba thiso caradied dathy watsr @gmLpasBas
extr;gi'?%{s@ c?fghl{;‘}%fg@ﬂ HE?Q \%g;}}éﬁ)r 8@8&69&%&%8?&?{ %oglg?ﬁgt%t?fﬁ

Crudeysrodtidt was gusifiedBy flash ¢hroinberapbhy conbetraraSanguiirahinder

wi th saturated g&ueous sodi um bi carbonate (0.5 ni),
Vac%l‘imb? @Ef%ilft&ifoﬂp IStPonet hane (10 mL). Organic phase

A YRGB TR0 LR T el Ve i et s

dichki:rbethmb (\mm]h) PS-thiy dolazibmevat admmfmegqlé&mdomldéhyde
the filtrate was

f 2 h filt
carby SRR (12,08 0 10, BRaB ngaeiyd ¢ilesq Bp i aeqium

f
trlac?xjvg%%%rﬁﬁrlmﬁ h%s @ggl‘? glg.r;llf}lz 2 g‘ hglgeaQ:Qcila ﬁlﬁxtﬁmvas sherd 28R T

for 20bCtign:quanched avifhiratugated pueots Mh(ubrbl@rb@me (ZZn]lBar(ds

e TN TP AN
The grnjiac( Has ﬁurﬂt%d"t%r ﬂdsh%hﬁ)n%oérﬁph}sﬁ)glvé7 e (@50131 Ifﬁm016 199)

6.72 (S, IH), 6.74 2" x
of C 13713@s(q¢10 soxnsldat\mmfgmm cmu)s 11d(brs

3H),1‘182%éj’r sé%ngsséélﬁgl) 88 Ok 1Y 265 (A 2.55 tnl Tr), 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, CDCly): & 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, 68.09,
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: N.N-DIETHYI -4- {6-METHOXY-7-PHENOXY-2-[(2-

PHENYL-1H-IMIDAZOL-4-YLYMETHY1.}-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL}BENZAMIDE
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112. 61, 115.96 (d, /23 Hz), 117.98 (d, J 8 Hz),
121.52, 126.58, 129.91, 131.57, 132.40, 136.42,

w0460526148145. 10, 150.19, 154.30, 158.23 (d, J220T/SE2004/001939

171.51. (+) LRESIMS miz 543 [MtH + . COVPOUND 14. 1. 5:
JVJV- DI ETHYL- 4- { 6- METHOXY- 7= 4-

METHOXYPHENOXYV2- r r 5- METHYL3® / / - | M DAZOL- 4- YL) METHYLI -
3, 4. TETRAHYDRO SOOUI NCLI N- | - YDBENZAM DE939 134
qﬁii T 2 RVEDI ATE 10.2.3 (38 ng, 0.068

208 bl gd tion of hydrogen chloride in

,-di dxane ( ) at RT and the m xture was
@i rreg~Nor 1 hr. Solvent was renoved by applying a
r

rea j nitrogen and foll owed by under vacuum The
i ed T¥ési due was re-dissolved in 1, 2-di chl oroet hane
(5 nmL To this solution were added
4- et yINEhLinidazole-5-carboxaldehyde (9 ng, 0.0816

- ‘ i ' hydri de (43 ny,
To {IByigror INABRABEBIATE 85 1 Fo5E GIOROR B N Sfiabd 2 S,
solution of hpdrpetlaiciicd ol 4QNexanE ¢N, BA) bbRidndteaipehReeWhB

sat ur.at ed aqueous sodi um bi carbonate (2 nlL), extracted
reacipy R Vastistedtfar grohour thengopcenfratedclnd strrsen efaitragansand
: shed Mot P hgd - ), i over Sg .4
dnegﬁlé&ag \gﬁc entra ee SIBH ‘ggsu%tzd 1%2\’ egh}rl ilfzgélaﬁ@§/oe¥1?a§1§ :XQ nﬁ‘) and
transfemredrbS agl aptiys dobutidnf to rad oBEMPEIHNIT oltisIsofutioh Iwaatuddéd £20

|..299% . 1HN 3, 500 MHz): d 1,10 (br s,
pheryfILEr rigadle; S atbald v (~Beach 12 Bl 20 mg) e afowwiipy
ol ac PRI O el g7 IR By
stirrgd B9 20l thgn g@endhed Widh satBrarésl {@ieo®HOdBB Bichshondid)and4. 50
extlgtegfo e Siofertsty (1 SHE RRRExiSh aldeby etis yoved Dy biing
the ck&radidd dichlAdme@Bndhith PBlyerler stghdted HYBradfhe 492 hd: The

55.87, 56.24, 67.53, 112.49, 114.74; 118.26, 120.71,
polymer was filtered off and the filtrate was concentrated and dried under vacuum.

Product was purified by flash chromatography, using SiO, column with MeOH /
DCM (10:90) afford 19.3 mg (0.0329 mmol, 58% overall yield) of COMPOUND
14.1.1. '"H NMR (500 MHz, CDCly): & 1.08 (brs, 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 (m, 12H), 7.86 (m, 2H). C NMR (125
MHz, CDCL): 6 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)".

COMPOUND 14.1.2: N,N-DIETHYL-4-{6-METHOXY-2-[(5-METHYL-1H-
IMIDAZOL-4-YI)YMETHYL]-7-PHENOXY-1.,2,3.4-
TETRAHYDROISOQUINOLIN-1-YL}BENZAMIDE
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126. 52, 129.79, 130.79, 132.91, 136.30, 144.17,
145. 25, 149.95, 151.76, 155.89, 171.52. (+) LRESI M5
wanaosesbisi M-H| +. COVPOUND 14. 1. 6:
/\ TIV- DI ETHYL- 4-r 6- METHOXY- 2-r (5- METHYL-| ff -
| M DAZOL- 4- YLMETHYL1- 7- FPYRI DRN- 3- YLOXY. 2>. 13. 4-
TETRAHYDRO SOOUGNOLGN | - YLFBENZAM DEMeO Qr NEt2 To
INTERI\/EDI E 10.2.4 (52 ng, 0.097 mvol) was added a
5 o] rogen chloride in 1, 4-di oxane (4M 1
'& a Dhe mixture was stlrred for 1 hr.
wa rﬁmved by applying a stream of nitrogen
owed by under vacuum The dried residue was

ved in 1, 2-dichloroethane (5 nL). To this
wer e

wEt, 1.2 eq) and sodiumtri acet oxyborohydri de

62 gy, 0.294 mmol d sti
n%gfﬁ&maam%@mmg, A8 Rt AT hen

Nehed: Wt Wbrovatlicuipehinger as &taetl()ﬁ
h}’dﬂf’ﬁ Gt 1 ¢ %%&Hﬁgéﬁﬂ Oaﬂgl\%Zt art e ( fﬁ?elo m) . g
mix@it KA ke fc& anﬂ&bﬁt’dxemmoﬁcebtraﬁQé by2 sﬂzresmmfyntrqgen énd dyed

d. Prad i
S8 e SO0 L, 2SO, VSR s il
tmsflé‘&ﬁ)élo?%@add%&l&dmtﬁﬁ(l (Mﬂaazmcaa}rbaldet@da B-2ey 0. 512 n8hgl, 12

S

mg :hl)d. foHow2d bynsodikin, trlgceicgcy(omohydglde 946218%6 ln;%ol % g) (3‘?1%%
3.36

rea((tam rgl);%'%te MaS s’p{]&d for Zﬁéﬁ 'ggen (gj:%xche? \2%1 %Qﬁra%d a%ﬁaous %m?ﬁfn

b1cér§|énat§ afi® e)(t%dc't\;iliilzﬂb ,dgéé%%m&h@ﬂe (If mBH) 2). giﬂiss(aédehydg was

renB¥ed By sﬂm@he qgramed cgghlg@ma;lymf ng%}BQOq @er ﬁuf@ot}ef?éycﬁ'ﬂme

for%ég g;gx eggﬁas ﬁ%r%looff ;%gth% ?iltr%t% gvaggon@l%gat%a and dried
unde? Yaélfim. JP}&n% wab phrifidEs) Neshndtrors 2B gfapiy usingENPEYNDD

7- BENZY OXYV6- XY- 2-
w1th|M¢@Bﬂ2@\_/§ (10:90) afford 17.9 mg |§|Sf)mmol 's 5A>) MEEAroUND

. 14% Z\Q.leYE-{n tye LiGwr of 4314 R o6 VR, SR, NEH.06 [br ¥L3H), Y. 18-(br s,

3H), 2.00 (s, 3H), 2.50-2.98 (br m, 4H), 3.10 (br s, 2H), 3.28 (wm; 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, 9H),
7.26 (m, 1H). *C NMR (125 MHz, CDCL): 3 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, 145.32, 150.37, 150.37, 171.51. )
LRESIMS m/z 525 (M+H)".

COMPOUND 14.1.3: N.N-DIETHYL-4-{7-( 4-FLUOROPHENOXY)-6-METHOXY-
2-[(2-PHENYL-1H-IMIDAZOL-4-YLYMETHYL]-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL}BENZAMIDE

PCT/SE2004/001939



DI ETHYLBENZA M DE O NEt 2To a sol ution
of tri phenyl phosphine (147 ng, 0.56 mmol),

wdizedslgi4zodi car boxyl ate (DI AD, 113 ng, 0.56 nROTBE2004/001939
anhydr ous di chl oronethane (1 nL) at O0C was added a
solution of | NTERVEDI ATE 10.1.1 (85 ng, 0.187 nmol)

and benzyl al cohol (120 rrg1 0. 2072 mmol ) i n anhydrous

di chl ororret hane (0.5 nmL). The reaction m xture was
MeO at r t rature for overnight then
. ednw I m.), extracted with ethyl
Qacerat {; iecﬂ My 2 and concentrated. Crude product

ied by flash chromatography to give product

g dried under vacuum used for the next step.
S fraterial (86.4 ng, 0.1588 mmol) was

I:de protlected by hydrochloric acid (4M in 1, 4-di oxane
(1 MmO~ ot hr, then the excess reagent and sol vent

o SERLEIRE P TILALE ) P B By

er vacuum

chlorrr@) (luipg i E%%B i($ 9ot T z{hd]tha nﬁkﬁﬂ’é waosirharfor { &r.

is so uti on ‘were added

Soh‘énﬂﬁ}fah yémd)\/dd -tiyra di@aol @mmmﬂép@@ﬁ%@y ml‘ NRcuug- 15855
5 resq%e wgs ée/—élsm‘ﬂr%?c? 3@50 I 4 Icggtgg{)%ﬁ%% 1?5{}%‘1%5 \k}\lgisi‘Z-g)%?r%rrl-elH—

1m1ﬁzofe@-@hﬁo%ﬁﬂ@é@d@r(ﬁ zfeqro OVEX Mingiif 19 mg);rsod]lluﬁnched Wi th
sat ur at ed ueous sodi um bi carg%g&ﬁ’& r%] ext raSt1r§ at
triatasosstbiogdhyalcide & g, 0333 mmoh{7p m Gedgton s G WS SHTe

1§
- r e S M S ydt‘%do T B RS )

dlhftélcﬁwﬁ’)ﬁ dlﬁ}l&%ﬁl%’thﬁﬁ@(l,o mBYjphase srﬂcphtateﬂl-imﬁlﬂvz’(sb@bthmgamc 1ayer

10 witshyne bl 56 mish chied prgr MgSO e Tl ittty Wby srifeellwite’ps-

hy 1131%%) scggér%rg t erﬁd?be'e§€ss§ Zilcfeﬁgdegfor 21 theﬁ fﬁit%reﬁd,ndihelﬁltrate

3.56
wad 8dnceniafpd, fBisbPufificatib8 t¢-|g1vel2|8)mg £0. Q@6 (rgnolgd,_l)%) of 51 (s3

cm%m14( A a @dm%@m%ﬂg@qgﬁﬂﬁ@g’ﬁa 1,08 i, 3HD),
ahioagor 465 GlofRm R by 88 Ay, 40,98 D

15 4.6929.188), 6288s,08), 6IZB(s6H), 628-802 (m, 13H). CNMR (125 MHz,
CDCL): & 13.09, 14.39, 28.58, 39.70, 43.65, 47.06, 50.09, 56.19, 66.70, 112.64,
115.97 (4, J 24 Hz), 117.93 (d, J 8 Hz), 12144, 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: N.N-DIETHYL-4-{7-( 4-FLUOROPHENOXY)-6-METHOXY -
2-[(5-METHYL-1H-IMIDAZOL-4-YLYMETHYL]-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YLBENZAMIDE
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130. 31, 133.05, 136.22, 137.26, 145.32, 146.59,
148.86, 171.54. (+) LRESIMS mlz 539 [ MrHf.
WONRNBRWERK ATE 16. 1. 1: TERT- BVTYL PCT/SE2004/001939
5- FORMYL- 4- METHYL- 1H M DAZOLE- 1- CARBOXYLATE BocTo a
sol ution of 4-net hyl -1 #-i m dazol e- 5- car bal dehyde
(757nmy, 6.88mmmol) in anhydi%s nmet hanol (15nL) at RT
wer e addegnedi -t-butyl carbonate (1.5 g, 6.88 nmol) and
am (1.12 nmL). The reaction m xture was
s a\E‘e\f“)or 3 hr, then quenched with water (10
Of eiNto Et OAc (100 nlL) and washed with 0.1%

1
yd’roc oric id (3 x 10 nL), water (2 x 20 L), dry
er ] 4 and concentrated to give 550 ng (2.62

MeO

Dl , of | NTERVEDI ATE 16.1.1 as white solid. 1H

INVR (500 Mz, CDCI3) @ d 1.69 (s, 9H), 2.80 (s, 3H),

8.10 ¢Er-Ni), 10.00 (s, IH). 13CNMR (125 MHz, CDd 3)

To guéé&&%m%%ﬁ%o&fﬁ%oq%ﬁ%@ %ﬁgélg%;gs fll‘i’fi ga?_é:ollgt?o%' oLHl’ydrogen
chl | EE ! iﬁw& llmLHt‘?{E‘)‘f ARVl turk wak 4tirred for 1 br.
Sol%%%@@%%d%@@g@ W@ﬁnﬁﬁ@i@?ﬂ @),llthwet_i |b]¥ ufxder
e oS e L L ST 7 5 Mo
this&s!é@g%%%ﬁ?ﬁg‘tgxgg—g{%igﬁéa%é@%ﬁ:%oxgd&%er(mS| 0B34Shyehl3Bmg)

) were added | NTERVEDI ATE
andlsdiund tr{aketbxeioroBy @it (Anenl 0.66%5mmy), Eidome) were added. The

reaé&%f%%éﬁ%sﬁ%g %@%3{){ &fetg%r gp@%?enwg uehdiftd Wit §ajc—tlfr§ted

room tefmperature for

A AR 03 o STt fon 00
Orgrnjc pinde plassepasspdandt washed ievish bant o pAale: dued G r‘}ég}o‘*
anc\lM f.ilttegeéll\./a Ifﬁer: ﬁit%ate):( w%s gt‘i' éd Vk‘}lrtfl E}g-h(yhrﬁ%lr?é tgts):aveﬁg(? excesLadehyde
for 2hr then filtered and the filtrate was concentrated. Product was purified by flash
chromatography to afford 42.5 mg (0.078 mmol, 35%) of COMPOUND 14.1.4 as
colourless oil. 'HNMR (500 MHz, CDCls): 8 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 s, 2H), 3.90 (d, J 13 Hz,
1H), 3.54 (br s, 2H), 3.61 (d, J 13 Hz, 1H), 3.80 (s, 3H), 4.52 (s, 1H), 6.30 (s, 1H),
6.72 (s, 1H), 6.74 (m, 2 x 1H), 6.88 (m, 2 x 1H), 7.28-7.38 (m, 4H). BCNMR (125
MHz, CDClL): & 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, J 240 Hz), 171.51. (+)
LRESIMS m/z 543 [M+H]" .

COMPOUND 14.1.5: N.N-DIETHYL-4-{6-METHOXY-7-(4-
METHOXYPHENOXY)-2-[(5-METHYL- 1H-IMIDAZOL-4-YL)METHYL ]-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL}BENZAMIDE
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20

al dehyde was rempved by pol ymer supported hydrazine
resin scavenger for lhr. The resin was filtered off
wanastoaessii | trate was evaporated and purified BgTSEz®N001939
chr omat ography to give 105 ng (0.229 mol, 81% of
| NTERVEDI ATE 16.2.1 as light yellow solid. 1H NWR (500
Mz, CDA3) : d 1.12 (hr s138H), 1.23 (br s, 3H), 1.61
IWa(s 9H) 18 (s 3H), 2.70-3.70 (brm 10H), 3.82 (s,
. (’ 6.25 (s, IH), 6.56 (s, IH),
M. 13C NMR (125 Mz, CDA 3): d 10.98
O 8.16, 28.54, 39.10, 43.80, 47.77, ’
3. 64 6. 06, 67.83, 85.37, 110.56, 114. 83,
29.95, 136.50, 137.10, 143.99, 145.62,
71.48. (+) LRESIMS nfz 459 (M+H) +.

- I\/ETXY" OVETHOXYPHENO
To BJ”EIE@IH@R@ES(Q@J& g% mg, 9 Xpﬁﬁ amel) w@srgﬂeg assolutlon of hydrogen

chlg I-I’Id dlg- ad%l(gﬁgon o &tllsl\;# RI\/E%IL]%%EH%%@S Bﬁﬁe% 1%
sm%en}g%gé%m?e)dh p@n:iilﬁ@ﬂ eﬂv&rwoﬁmtrogmmdnbﬂeweé '
ed co
vacgeny) The drigd F\"ép iyt b dsplyA o &2 ddg{ggrggm%fi@@g@ TO Loty
soh%%og) %er%h&égf% g%t%}‘ﬁﬁm@%w@ma%){aﬂmyd& (9&11@)0 @8ti6mamol,
The reaction m

1. Z?Q? iir[cﬂid)daj:m trixeatokghgreh 43 012, 82076 irrgm éqfé ﬁ@ﬁeactmn
by tagpor s 2 SO PRI Re et e R Gligeid e
sat&rllte%% uédls %ﬂmm%&ﬁbo@t@@pﬁl@y leqtractbd mﬂn\eelml act¢thte (2x 10

resi due was flash chromato hy. op_sili
ml3f fThe domhiRERVEDIAT werEsyash 1 % ? ﬁm%%g"% 250,

ané%%&ng@ 5 s Phisied i o élﬁ[’%‘% iy 13 ord b
COMPOUND 14.1.5 (11 mg, 0.020 mmol, 29%). 'HNMR (CDCls, 500 MHz) §1.10
(br s, 3H), 1.25 (br s, 3H), 2.11 (s, 3H), 2.58 (br m, 1H), 2.78 (br m, 1H), 2.96 (m,
1H), 3.07 (br m, 1H), 3.22 (br s, 2H), 3.36 (d, J 13 Hz, 1H), 3.54 (br s, 2H), 3.5 @a,J
13 Hz, 15), 3.75 (s, 3HO, 3.82 (s, 3H), 4.50 (s, 1H), 6.27 (5, 1H), 6.58 (s, 1H), 6.73 (s,
3H), 7.22-7.35 (m, 5H). °C NMR (125 MHz, CDCly): 3 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. (+) LRESIMS m/z 555 [M+H]".

COMPOUND 14.1.6: NN-DIETHYL-4-[6-METHOXY-2-[( 5-METHYL-1H-
IMIDAZOL-4-YL)YMETHYL]-7-(PYRIDIN-3-YLOXY)-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL]BENZAMIDE




(br m 4H), 3.25 (br s, 2H), 3.58 (br s, 2H), 3.75 (s,
3H), 3.79-3.82 (m 2H), 3.81 (s, 3H), 6.32-6.38 (s,
woMes5/061484- 7. 38 (br m 8H). (+) LRESIMS ml z 65BCTNEL§04/001939
| NTERVEDI ATE 16.3.2: TERT-BVUY L 4-{[ |-{4-
f (DI ETHYLAM NO ) CARBONYLI PH L>- 6- METHOXY- 7- ( 4-
METHOXYPHENOXY>3. 4- DI HYDRO! I NOLI N- 2( | HVYL1METHYL>-
Ve NETHYL-\d f - | M DAZOLE- 1- CARBOXYLATECT NEt2 To a
; YERMVEDI ATE 16.2.1 (100 ng, 0.1824 mmol)
i pl aph %khl oronet hane (2.5 nlL) was added
% acCet

e (66 ng, 0.365 nmol, 2eq), 4-
fiE@ shenyl boronic acid (55 ng, 0. 365 nmol , 2eq),
N

sieves (40 ng, 4A) and triethylam ne (36.8
, 5 Mol , 2eq). The reaction mxture was stirred
at rooterrperature for overnight and then filtered
through &®ilica | ayer and wash the silica layer with

o SR Mafht 1 5 37 Fo, P93 ARt slttonth Mihogen

cm@a/d ihash dmaﬂérgm gmn ¥t R asif mecm@@fbwm stire@fdrariet.
ERVEDI ATE 1 8 nmg, 0.0428 mol, 230 as |ight
Solyait Nwwnbvedlbwmlxm@@ stweam ofmitgogyn andjfollowgd bpunder

5 Vach 0 'I%h (251%1 Eiﬁsﬂc}ﬁe %re-c@s%gé/%?g? @Ldl%ﬁ)egﬁggﬁ g@w To this

sol@idn, w&g%@d&@é -ty 1’2{ _801d3z88-5(arboXaldeh Pdesd 3 (msg, 0BH)76 mmol,
1 Z@QBaqci(\mrd}lin M o OO %m 850294 ml)nof‘ 36c§) N% s{drred at

100 t%m@e &UE.#A% %%E%W@%@E\W# e éﬂ@l@ﬁ‘ with saturated

aquébddiotinbth lbﬂcaﬁﬁ)néte'l(EW&ﬁﬂh biby1 Ne‘iate((_Z X 10 mL). The

10 extr%%thZ “IIE‘QE%VLAIEE%\IA;I;EMI\{EQ 2 E g mL) dned over MgSQ,, concentrated.
Product was puriﬁed by flash chromatography to afford COMPOUND 14.1.6 (8 mg,
0.015 mmol, 14%). "HNMR (500 MHz, CD;OD): & 1.25 (br s, 3H), 1.33 (br s, 3H),
1.05 (s, 3H), 2.62 (m, 1H), 2.91 (m, 1H), 3.12 (m, 1H), 3.19 (l’;fl, 1H), 3,21 (br s, 2H),
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,

15 3H), 4.61 (s, 1H), 6.40 (s, 1H), 6.88 (s, 1H), 7.12-8.00 (m, 8H), 8.18 (s, 1H). PC
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]".

20 COMPOUND 15.1.1: 4-{7-(BENZYLOXY)-6-METHOXY-2-[(S-METHYL-1H-
IMIDAZOL-4-YLYMETHYL]-1.2.3.4-TETRAHYDROISOQUINOLIN-1-YL } -N.N-
DIETHYLBENZAMIDE

\Is

MeO.

N Etz
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To a m xture of | NTERMEDI ATE 16.2.1 (50 ng, 0.0912
mml ), benzenesul fonyl chloride (17.6 ng, 0.1 mol,
wa 2005¢g)484 n anhydrous di chl oronet hane (0.25 nlLpCaSEL@DG001939
was added triethylanmne (0.015 ni). The reaction
m xture was stirred at roo enperature for 20hr then
di luted with dichl oronetha (20 nmL) and washed

To W&?{Eﬁ%}) g%hggygn 11'64@| 74 § 8 Sg]y%hoﬁ Hﬂe)hglé%'olﬂéhﬁb@xylate

, t
(DIAD, X15mp}).56 Rirhol in dnhydﬁ)unﬂjchlaiomeﬂhaoe/ Ek milg) g’q ¢ waspdded

et e TS| Mg ptr e Bttt 02
mg, 8%5? I\I/l%géﬁ-l{g i%}@(%m% cﬁ&éﬁsﬁhﬁﬂ{ah@ $3.5 ‘rih']ﬁé) 'ﬂﬂé%tioﬁ%lxﬁdﬁ was

st1rr3(ﬂ‘|)1t ro&rﬁién{pﬁtah&bl)for &/eﬂﬁgmtnhenzqﬂ)enc}xda@{ﬂ(x [g»r?teg (111;14) eg(’gac;gd

w1th7eth ape’@ge @pﬁed g/@g%(g }_%151)001&%@% ﬁ%d%%ragﬁm _p'uH}'led by
ﬁ%%%ﬁéﬁ%)&@ et Yadhfal e ddrd & MEEHRCGury, aSed for the
- METHYL- | H | M DAZCL- 4- YDVETHYL1- 1.
nexﬁlsé?%4A -SFETRAHYDRO Sdel NCLI N- | - YDBENZAM DE MeO Me( X C
i on
cpp et (14 ik SO B pRSk e By Indotionenta (i
in 1! M@%%ﬁl%ﬁ ) §- 13s, khdérlfBic BEcesOrddgentmmdisplveifheermirorhaned by

ed at room tenperature._for

appbyiag @ sata of nitsogan thyryagss! Fhe &Sg%tWaéed%eQ;}“ﬂnﬁrrué‘S%rnva‘%um
for -dﬁ%t%%z iq ﬁgo%im:][m@ d; Y, rgé)tﬂ%ﬁ{ehg 3% Mrd @is ddittdiekerk Rded

frred Th an s diethyl ether for
4-nRARGIN H-imidadolpls) catbekatdehyder @d mgidel S|O|ﬁsmlnablle2 @q)mp@ sedum

et eine o BSOS
roogl teg%era\%qy %g c?gelrﬁ ght gﬁy%ﬁﬂcg%@ 2»241425%&0@932 %eogs %%dﬂ(iln( br
bicdfdbnatd (2 GI()bextmctedH) ethyl tate (2 x 10 mL), washed with brine (2 x2
mL), dried over MgSOs. Purification was carried out by using flash chromatography
to afford COMPOUND 15.1.1 (16 mg, 0.0297 mmol, 19%) as oil. IHNMR (500
MHz, CDCls): & 1.13 (br s, 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 (d, J 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, 1H), 4.88 (s, 2H), 6.25 (s, 1H), 6.64 (s, 1H), 7.25-7.37 (m, 9H). Bc
NMR (125 MHz, CDCls): 3 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+HT".

INTERMEDIATE 16.1.1: TERT-BUTYL 5-FORMYL-4-METHYL-1H-
IMIDAZOLE-1-CARBOXYLATE
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(s, 2H), 3.56 (br s, 2H), 3.67 9s, 3H), 3.81 (s, 3H),
6.28 (s, IH, 6.58 (s, IH), 7.10- 7.98 (m 8H), 8.90
wOhooswe148H) . (+) LRESIMS nifz 555 [ MtH| +. COVPORRIDSE2004/001939
16.4.2: A V-DI ETHYL- 4- ( 6- METHOXY-7- ( 4-
I\/ETHOXYPHENOXYV2 | Y5- METHYL-1/f-1M DAZOL- 4- YL"METHYLI -
.2, 3. 4 TETRAHYDRO SOQUI N@? N- 1-YLI BENZA M DEMeO O

E |

To "(Szf’;\‘}l‘ mh\%&% 1“8%739 I@oﬂg‘k@ 7'8'3n§ ORRnNS

anhy:(ggﬁ %g&n%g?lg%?g) fa%ﬁr:wr;@é %%deam@tmlmmbonm( 13 g6 &SjrrmOl)

r r

o iy (12 il OB BRI HRTEE A Ros s

quegn%ﬁ ﬁ r‘iv%t{élcmn%];g x&%{[té{ﬁ);]]%tkﬁ{%(éabFn]f)eagl'dsn%%h&@%th 0. 1%

e

to OOV A65 Wil 35) SN B T6. by it sfid. 1t
1\/@{1{)5'&)8 fi@g‘ (?lgpilg"\é“’g@ ?9%}%? 506 %»8 %‘5’ G 1%1?61gobciom(§; Py

13CM (&D@S Mz Ziirbch? 1A . .';(7bassu (369, ,87&05836 B4, 13799, B3&74H,

, 6.72 |
1476322&%8'( 42. (HLRESB@SW/ESZ)W(MIH%H) 8.85 (br gs IH)H) (+)
LRESI M5 mf z 555 [ M+H] +. COVPOUND 16. 4. 3:

INTERI T AR GATBENALIPHEIYLI - 6-
[(D] NN O ARRONVE JPHEY %’%%' Ve Mt OxS-44-
DIK SUINQLIN (]ﬁ?;ﬂ. u;l JNshal &l}l’sgf ] \IA]'E!I ogrfn&eOLE—l—

CARBOXBLATH ) was slowy added to a corrpound g
| NTERVEDI ATE 16.3.3 (15 ng, 0.0218 mmol). The mixture
Ms stlrrela at roomtenperature for | hr then
Sk nt by applying a streamof nitrogen to
d fbl Dowed by under vacuum for further |hr.
E‘l, stl rred in

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
aldehyde 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, CDCl5): & 1.12 (br s, 3H), 1.23 (brs, 3H),
1.61 (s, 9H), 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). BC NMR (125 MHz, CDCl3): 6 10.98, 13.00,
14 10 28 16 28 54, 39 10 43, 80 47 77 50 80, 53. 64 56 06 67 83, 85 37 110 56,
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anhydrous diethyl ether for 5 mn (1 x 1 nL) and

filtered. The insol ubl e conpound was washed with fresh
wanmsieoiss et hyl ether (1 x 1 nl) to afford CORCOSKEI04/001939

16.4.3 (12.36 ng, 0.0197 mmol, 90% as off white

SO|Id 1HNI\/R(500 MHz, CD3(D d 1. 16 (br s, 3H), 1.26

2.30 (s, 3H), 3.75 (m 9H), 3.25 (br s,

s8R oA e, B

2- 1 (2- PHENYL- I|/-IMDAZ(]_ 5-
L%@Ll 1, 2, 3, 4- TETRAHYDRO SOOUI NOLI N- 1- YL>- JVJVDI ET
HYLBENZAM | DE C NEt2 COVPQJND 12.1.9 (75 ng, 0.14
O, 7k) and boron tribrom de

TRMEe)&8-783s0l ution in
= T4 y -
AY, 1 H n - T cU -E?@I}fs-s Ililft@grlr \.LI)J} 5
le ch nethanol (1.5 ni)
was added at 0O OC. After addition of water the aqueous
| ayer was adJ usted to pH 7 and extracted with DCM (3
he

xMeQ € gani c |layers were washed with

wat er | dr e& and evaporated. Flash

chr ey 9 ded a white foam (49 ng, 0.10 mol,
719 (500[\&@ DMSO): 1.10 (brm 6H), 2.92 (m

IH), 5.60 (brs, IH), 6.08, 6.62 (2 s,
B6 (m 7H), 8.00 (d, J 7.5 Hz, 2H). 13CNMR
Me@125 Mz, dDCI3): 11.14, 13.43, 14.03, 28.07, 39.609,

S FNEdD. 48, 56. 04 56. 06, 67. 48 111. 2,

112 0, 126. 5 29 9, 127. 127.3, 129. 130.
To 286lulion bBH\I'BERE{ZEH)MTHhCYZG (1@_ng70 1824 ngnol qﬁlp@g

dichlormpp B O L Ve R o G EeA G &6 fe: ©- 365 mmol, 2eq),

3- n%?c@é% %1‘3%&%% ¢393m4; gJ E@DW%M%W sneVIes (40 mg,

4 Ayranxd mm&armngim § ez, O3 6bavmnel @eq}L) ]hgﬁféa g%lkture was stirred
at rtgre{lnl%g]g]ﬁrd %2954“% u;'gﬂgﬁ ag&% tﬁ%ﬁerm&%ﬂ%‘jﬂﬁé’a‘lﬁy\éﬁaﬁd fashthe
silica layer with a solution of methanol/d1chloromethane (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,
CDCls): 8 1.10 (br s, 3H), 1.25 (br, 3H), 2.60 (brs, 9H), 2.50 (br m, 3H), 2.42-2.83
(br m, 4H), 3.25 (br s, 2H), 3.58 (br s, 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-
[(DIETHYLAMINO)CARBONYL]PHENYL}-6-METHOXY-7- (4-
METHOXYPHENOXY)-3,4-DIHYDROISOQUINOLIN-2( 1H)-YLIMETHYL }-3-
METHYL-1H-IMIDAZOLE-1-CARBOXYLATE
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78 0C. The reaction was allowed to warmto room
tenperature and stirred for another 30 min at this
woenp@catsur e after whi ch nethanol (1.5 nl) wasPats&zhoan01939
0 OC. After addition of water the aqueous |ayer was
adjusted to pH 7 and extracted wth DCM (3 x). The
conbi ned organic | ayers wetd washed with water, brine,
dri ed, anﬂﬂeevaporat ed. Flash chromat ography yiel ded a
i m (\-83 g, 0.69 nmol, 69% . 1HNMR (500 MHz,
{ 1.083%brs, 6H), 2.60-3.60 (m 10H), 4.79 (s,
.58 (m 3H), 7.01 (s, IH), 7.28-7.43 (m
(d, B&5 Hz, 2H), 9.20 (brs, IH. 13C NWR
D6-DVSO): d 29.0, 43.8, 47.8, 66.1, 108.3,
7.2, 125.5, 126.6, 126.7, 128.7, 129.4,
.6, [129.0, 131.2, 136.1, 136.5, 145.9, 156. 2,
4. 50PTNELLRESI MBS mi z 495 [ M+H] +. COMPOUND 17. 1. 3;
i WDI ETHYL- 4- ( 7- HYDROXY- 2- | T2- PHENY!

To s AITIOOE B VERBEFIFATE 16,2 L e b SsbriRbkeys
. YLI BENZAM ' -
T b S

metﬁQWebﬂfbb‘ﬁoﬁib nbidqs de, 0685 mimol)2&y), motsicelar sieves (#8 g4 A)
and t he

I ti | uti || d t :
e L e
i daxéribnd wash th
oy piea i tarshagh ifecbytune o

silied gasi witlph asletivasf thefbenol(digjbaomethane &1 98, 2heH4, 0161939

144 the sqlvent r din. ) ' .-
cvapraiPT B85y QEReUROHADLP RN TR RSR E o ot o
oolﬁ{n]%% o FBr N E TP 1673.2 (3B £0800.0928 &) 2395) @ light

yellow solid. 1H NWVR (500 MHz,

é>d 3) : d 1.05 6

yel(dv bil. 'SINMR) (502 Mifiz, CDEB): 5. Bb(brs, @H;:(lrﬁ5 @%3,}%)3.1-%9%%’@?1%
L 2H). 3.41 (d . 1 ,

2 R v 180 ot s s, PR or iy AR 72 0D

3808 §5 &, 283848, ), 8:201(KDs, 260)8664-@,00)@0, BEBZ (+) HRESIMS

m/z 655 [M+H]".

INTERMEDIATE 16.3.3: 1-{4-[( DIETHYLAMINOYCARBONYLIPHENYL}-6-
METHOXY-2-{[5-METHYL-1-(1-NEOPENTYLVINYL)-1H -IMIDAZOL-4-
YLIMETHYL}-1,2.3.4-TETRAHYDROISOQUINOLIN-7-YL
BENZENESULFONATE

To a mixture of INTERMEDIATE 16.2.1 (50 mg, 0.0912 mmol), benzenesulfonyl
chloride (17.6 mg, 0.1 mmol, 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 diluted with dichloromethane (20 mL) and washed with
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7.03 (d, J 8 Hz, 2H), 7.08 (d, 8 Hz, 2H), 7.27
3H), 7.75 (m 2H). (+) LRESI MB W 2481 [ M+Hf . co(vQOUND

W Z20a5/061484

_ PCT/SE2004/0

i V, JV- DI ETHYL- 4- [ L2, 3, 4- TETRAHYDRO- 6- HYDROXY- 2- o
[ (4- METHYL-1i J-1 M DAZOL- S mPquTHYu -1 -1 SOQUI NOLI NYLI -
BENZAM DE OF NEt2 COVPOUND™P2.1.21 (0.48g, 1.11 nmol)

wate%“ﬁ%%@ogﬂﬁgd hamtieno ﬁaﬁ%ﬁhﬁeﬁ (M) x el oaterd 105

oron romd

mL), rB’fﬁie)(l %mﬂﬂd&ﬂdmvelr MgSOm ead EDMnﬁatg %@dgﬁ W?Wf%rd by
. MeOH (2. nL) add
RashibromEaERahy 5 GRS B0 ARG hﬁgg«ggggmgeyness B

roce
16. 356?rstcof’ou61m?ss i, egﬁaggq%%@az( L, sq;nljst I\(flgfl_l%g}k)sﬂd&{br s,

3H),INES QI SENI2CED (@S2 B (in, EHWQ @J@ sAtp), 36’|8|(éd5}pwﬁ§&(s
filtered and concent 8 L IQﬁS ). a3

11D it B rtaptip, D021 b0 o | 11 LBERIS LaRpO it
COMPOUND 17.1.4 (240 ng, 52% as a pale yeI | ow solid.
1H NMR (500 MHz, DMBO): d 1.03 (br_ s, 6H) , 2.05 (s

COMPDUND 68.4(IMN.NH) ETZWB—-- [HHHOXY33-( I 2.99

METHOXHPHER OO LD (SSMEAH LanM OL-$MLMEERYEf1.2;34-

TETRARR DRSO OL;N_lJyﬂ, ANEDE 4. 70 (s, |H), 6.47

: 2 (br s, 7.26 (d, J 8 Hz, 2H), 7.31
(d,J8Hz 2H) 727(brs IH), 8.62 (s, |t|)|) 13C

MBo( 1 d 8.9, 12.8, 14.0, 27.6, 39.6,
43. @ %6 3, 113.6, 114.2, 126.0, 126.6,
126O Il 3129] N E 132.9, 135.0, 136.1, 144.1,
15596, 169]8.
1 (+) HLRESI VB Mz 419 [ MrH +. 001939 145

) i ! OI_ES Néﬂ(_ﬁ?(UI-IYDROXY-Z rf4- NETHYL- | f f -

e -5} - | Z3, 4- TETRAHYDRO ;

YDBENZAM DR NEt 2 SCOUTNALT

2

A solution of hydrochloric acid in 1,4-dioxane (4M, 0.5 mL) was slowly added to a
compound INTERMEDIATE 16.3.1 (15 mg, 0.023 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 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):
8 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 (br s, 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: NNN-DIETHYL-4-{6-METHOXY-7-(4-
METHOXYPHENOXY)-2-[(5-METHYL-1H-IMIDAZOL.-- 4-YL)METHY1]-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL}BENZAMIDE




To a solution of COWOUND 12.1.44 (100 ng, 0.23 nmol e)

i n dichloronmethane (10 nL) was added boron tribrom de
WO 2005m1480. 81 nmol e) at - 78 0C and the resul t PAG/SE2004/001939

solution was allowed to warmto roomtenperature over

2.5 h. Saturated sodium hygl{ ogen carbonate (20 nL) and

di chl or onet hane (50 nl) hen added and the m xture
MeO fllterd ifarough a Whatman IPS filter paper. The

Q ved fromthe organi c phase in vacuo
purified by flash chromat ography
oform 1/9) to give COVWOUND 17.1.5 (48
as a yellow solid. 1H NWR (500 MHz, CDC 3) :
pr s, 6H , 2.02 (s, 3H), 2.55 (m IH, 2.69
2.84 (m IH, 3.03 (m IH, 3.19 (br s, 2H),
, d, J 14.5 Hz, 3H), 3.54 (d, J 14.5 Hz,
IH, 6.10 (d, J | Hz, IH, 6.55 (dd, JlI,

A s@rp)lon of lgglr}_%caﬂorg}: aé;lcf_al %%joxage &49\'4;& 5 oiL as(sq%w %d@g to
coﬂ‘?.{%){l/d I ETWID@E""(@?’ 95 hg*bﬂo% rﬁiﬁM?CIUhleiituﬂﬁ ®as stirred

PHENOXY- 2- RF2-
at r%&ﬂpet&ﬁﬂeﬁbﬁb@@emewmﬁdﬁglvegggy applymg a stream of nitrogen

(A NS Y B e i
IR om0 ety s, vk o
wasrmashewfethrfeeabtam&ﬁ?%@leﬁ l%‘ég?éft fPﬁfﬁ’ %? nd %p&,ﬁ@ hr
16485 5304 R4 nR 58 s BAHRiLATRAr BUR (500 M, CD:OD):

was renoved by applyling a stream of nitrogen.

§1.1b %Efﬁsm UEZGI\@&ds[ 3d), fm &ﬁﬂi), .28 160 (I(154H)(,,)3 25/ h,&)]{) 3.57
agueous sodl um Dl car Do |
10 (bres3m3 e(rn, VB 7hfhel 3 SH et alte%)dg st 674 eS e s,
{
1eip 356750 i8S bty (PR TS 2 v A 00
MHz, CD3OD): d 0.96 (br s, 3H), 1.13 (br s, 3H), 2.59

IH, 2.74
COS\/%OUIE?D 16.4.3: 1-{4-[(DIETHYLAMINO)CARBONYL ]JPHENYL }-6-
METHOXY-2-[(5-METHYL-1H-IMIDAZOL-4-YL)METHYL]-1.2.3.4-
15 TETRAHYDROISOQUINOLIN-7-YL BENZENESULFONATE

MeO O \):»
©/ O
O~ '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

20  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 ethyl ether (1 x 1 mL) to afford COMPOUND
16.4.3 (12 36 mg, 0. 0197 mmol 90%) as off whlte sohd 1HNMR (500 MHZ
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(m IH), 2.95 (m IH, 3.13 (br s, 2H), 3.18 (m IH),
3.43 (br s, 2H), 3.46 (m IH), 4.54 (s, IH), 6.12 (s,

wOoBes5/08168 (s, IH), 6.65 (s, IH), 6.83-7.75 ( nPCTAE)004/001939
13C NWR (125 MHz, CD30OD): d 11.87, 13.16, 28.08,

40. 00, 43.70, 67.19, 116.37, 121.96, 125.27, 126.08,
128.49, 128.72, 129.22, 12]94282 130. 37, 132. 00,

oo DRSS b i, LR TS A4 36, 8 o,

2H),m?(g@&'§i§ ot § 65 WET%YP gr[(@m% 591 RVHHT

4-YL ') NETHY NOXY- L23, 4-
TETRAHYDRO SWNQl N-1-YDBENZAM DE C NEt2 To a
ol u n_of . '
cofbibian: LR AR 46, S AR L
XL)MEHQ‘LHBQ%A' o SYQUINGLINLYLEAA~ o acti on
DIEFERLBENGAMIDE  r ed at Z780C for |hr then all owed to

warmto roomtenperature for 2hr. Solvent was renoved
by appl ying a stream of nitrogen. The residue was

HO sSohved i Ao, (5 mb), washed with aqueous
. § i Carho alutlon (1 x 2 n), dry over MyJSq
HO’4 "dnd Foncenti at et~ Product was purified by flash

chr ongt~agraphy to give 3.8 ng (0.0074 nmol ) of

COWP 17.1.7 as oil. 1H NMR (500 MHz, CD3OD): d
1.07 s, 3H, 1.25 (br s, 3H), 2.03 (s, 3H), 2.59
(m 276(mIH) 297(mIH), 3.15 (m 1H,

3. 2407 brNER 3.32 (m IH), 3.54 (br s, 2H), 3. 63

CO%/E)PU'IF%J 14 1 gfg‘; é ﬁrg gg‘h (m'ﬁolﬁ Qva(ﬁhssbl%d uﬁD@@/I 5150 thb‘|)1md boron
trlbi’&mda 2 ul{ 033 rhmlol) vad aadebdzdroﬁw)se a3 azzsgz u(agn in @C&JI mL) at -
78 °§1 T@é rgq%@(oi 7va|s ) nggrd?' togya 1%) 0 r@g%mpﬁr@%é am?7 ét?ri‘%igfor another

30 %x%rg tégxs t%%ng r%@xre %%e}' véﬁich %%%aggl (1 %@ngfas %ci&lkd%l 0 °C. After

addltidh dDwatbAthe Bqueots Byabwas Fuged to B 7iamesrivested With DCM (3
o0 SRl e D P o 1)
evapéfaYé& MESh ¥k ontdlraphy 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, 7H), 8.00 (d, J 7.5 Hz, 2H). BCNMR (125
MHz, CDCls): 11.14, 13.43, 14.03, 28.07, 39.69, 43.67, 46.67, 49.48, 56.04, 56.06,
6748, 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-DIETHYL-4-{6-HYDROXY-2-[(2-PHENYL-1H-
IMIDAZOL-5-YLYMETHYL]-1.2,3.4-TETRAHYDROISOQUINOLIN-1-

YL}BENZAMIDE
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TETRAHYDRO SOOUI NOLI N- 1- YLIBENZAM D E C NEt2 A
sol ution of COVPOUND 14.1.3 (15 ng, 0.0248 mmol) in

wanmsieowss di chl oronet hane (0.5 nlL) was cool de#CT/SE2004/001939

-780C and then to this solution boron tribromde (0.5

m.) was added. The reaction mxture was stirred at

-780C for Ihr then was al | &%d to warmto room
HC)terrperature for further 2 hr. Excess sol vent and

0 e u--u fromthe reaction by a stream of
u- e was redissolved in
di chl dronet h rrL) and washed the dichl oronet hane
sal ur at ed aqueous sodi um bi carbonate (2 x 5 nl),
H x 5 nmL) then dried over MJSq 4 and
ated. Product was purified by flash
2 %raphy to give 6.5 ng (0.011 mmol, 44% of
COVFEUNNER7. 1. 8 as col ourl ess oil. 1HNWVR (500 MHz,

oD, 108 4% Sl din dpfeldioin ithe oB gl effogron
triblfoﬁﬁdé} %294'191,. 3.83 Andlpwadlad2)dropviebay s solttihn inBDEBI (Ssml) at -

75 14 +) LRESI M5 nfz 591
78 © 1q1§7wgs gllol_v%ed t(o vs)farm to room temperature Lnl\gl-s'_grred for another

s b T B Py B e

addﬁ’Blﬁ'BRAHY@Rﬁl Sﬁaihi\mzéﬂwas]adﬂsm Bl exEcredawith DCM (3
t f CQVPOUND 14. 0, 018

il?ﬂﬁufaﬁ@g aﬁgem%?m*fvﬁréﬁ‘éa%{ tm%%‘gﬂ%% éFgggaf%d i
evag{?@@ ﬂﬁgl t Sﬁ'l:ﬁo%réﬂﬁ& i@ dH hfte RAMPM.3T &0 9] (69"/3)

e ‘réaction mxture was stirred

'H N]X/HOCSGOdVIthDs-IDMSOD»dSO?a(Um\ﬁeH 2.60-3efi0nme,d OB b9 (s 1H),

43 Bagdr by LOF bt -3 e SFEERT 65 V) T B BEE 220 g
11%()3I Ch]lqoro Efmrzeﬁﬁm%w%zmlwuwd%n 108.3,116.2, 117.2,

thane 0 nL) and washéd with sat urated
1256126165 120, m&’bd@%ﬁbb%ﬁa@ d20®, 1302 36.1,08b1%e 142951592,

t 4 and concentrated. Product
171\% ﬂpﬂﬁﬁgﬁgg 9‘¥§ hr omat ography to give 5.87 ny
(0.011 ol , O% as

COMPOUND 17.1.3: NNN-DIETHYL-4-{7-HYDROXY-2-[(2-PHENYL-1H-
IMIDAZOL-5-YLYMETHYL]-1.2.34-TETRAHYDROISOQUINOLIN-1-

YL}BENZAMIDE

foeN Sy
J

07 “NEt,
To a solution of COMPOUND 12.1.11 (100 mg, 0.20 mmole) in dichloromethane (10
mL) was added boron tribromide (69 uL, 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 organlc phase was dried (MgSO4), ﬁltered and
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colourless oil. 1HNWR (500 MHz, CD30D): d 0.97 (br s

3H), 1.40 (br s, 3H), 1.93 (s, 3H), 2.48 (dd, /9.2 H
We.260stizbisk H), 2.66 (d, / 16.2 HZ,H?’H), (dd, /9.2 He,

3.04 (br m IH), 3.14 (br s, 2H), 3.22 (d, / 14 H,

IH), 3.43 (br s, 2H), 3.51 (d, J 14 hz, | 4. 41
. S,
IH), 6.07 (s IH), 6.61 (sl%H), 6.62 mH)ZH), 68(1

the s&@pnt(zrf ' 21 ( m O%FA tqflcgle%vf(s%]l’%_% by%la@% %ﬂl%éngatd%[aph%' 3C
(met %oif%mo%@fo%ﬁ 5/68) @ggwé@@mmb 1233q70m)g, 7226) &%, yellow

120. 88, 10, 127.76, 128.73, 12
solidl 26.NMIR (580 M8z, ABGLRS 1.035.207(2 trap 61, 2. ﬁﬁb% %82 86,3.07

(m, 00 5 1B ooBBRG 116, 4 14 ) T, 3155 bl o Z55 8 @ 71088, 1),
4. 4721’3 1@*&%&%@%@%@% SiEM W@s'ﬁsymw%wm J8.5Hz, 1H),

N el S S s e AR VA (e

) was added to a stirring solution of
m/zwéémmplz 1.19 (56 ng, 0.121 mmol) in anhydrous DMF
(4 m) foll ovvedby sodi um hydri de 60% suspension in oil

COMROUND - -4 15 SROEIABRoF 0
(4 w&srmwmmmz > Yiid- NQLINYEH ne (5
BENEZAMIME wat er (5 nmL). The residue was purified by
fTash chromat ography on Siq 2 col um (hexane: DCM MeOH
HO60 9 1) 0 afford a m xture ofreioi sonmers (30 ,
SV further separated by HPLC on a YMC- Pack
_ I\g'\;)ﬁg -preparative (150 x 10 nm HPLC col um
c elution (hexane: ethanol: Dl EA
0. 1) at 3 m./nmin. COVMPOUND 18.1.1 el utedpure as
ess oil (15.9 ng, 53% at 6.15 mn..
IHNVREGSEO MHZ, CDA 3): d 1.12 (br s, 3H), 1.25 (br s
3H), 216 (s, 3H), 2.45 (m IH, 2.72 (dt, /4.6, 16

"N, 86 !
328(dN%’t14(H;n H), 304(m IH), 3.24 (br s, 2H),

COMBOUND 1201 (O485, 1 b1 nmgh) was dissqiied Bigichlirtethapé (0 mL)

and %ol@fﬁol Gif é mygzmz&%g%ﬁ O(]%@ DC7M3§ G(d?L 5?’6|}I§Il(ﬂ) s 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 mL) and NaHCOs (10 mL),
the organics washed with EtOAc (20 mL), dried (MgSOy), filtered and concentrated.
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): 8 1.03 (br s, 6H) , 2.05 (s, 3H), 2.62 (m, 1H), 2.73 (m, 1H), 2.89 (m, 1H),
2.99 (m, 1H), 3.30 (br s, 2H), 3.40 (br s, 2H), 3.53 (d,J 14 Hz, 1H), 3.57 (d, / 14 Hz,
1H), 4.70 (s, 1H), 6.47 (s, 1H), 6.54 (brs, 1H), 7.26 (d, J 8 Hz, 2H), 7.31 (d, J 8 Hz,
2H), 7.27 (br s, 1H), 8.62 (s, 1H). °CNMR (125 MHz, DMSO0): 5 8.9, 12.8, 14.0,
27.6,39.6,43.8, 46.5, 48.6, 66.3, 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]".

2. 88 ( bPCmSELU6N/N01939



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,
WQ260558148127. 39, 129.34, 129.86, 136.55, 136. ORCT/SE2004/001939
137.64, 145.65, 147.52, 147.98, 171.30; (+) LRESI MBS
mz 477.00 [ MFH] +, 499. 00 Naf . COMPOUND 18. 1. 2:
4-{2-ra, 5- DVETHYL- | ff-1 M DAZOL- 4- YL METHYL1-

1 VHQ FATRET RAHYERG IO DA MAFIYYE - I VDI
101\(/? e o M g PR rypraideotyhorgdide (8.3
YL [m 133 —1rol T was added to a stirring

COVPOUND 12.1.19 (56 ng, 0.121 mmol) in

anhydrous DVMF (4 nL) followed by sodi um hydride 60%

suspensi%% inoil (7.26 ng, 0.182 nmol). The m xture

AT T € RT for 3 h and the solvent renoved in

the feS} due was diluted with DOM (10 nL) and
ine (5 nL) and water (5 nlL). The residue

ified by flash chromatography on Sig 2 colum

: DCM MeOH 60: 39:1) to afford a m xture of

pers (30 ng, 52% which was further separated

by HPLIC on a YMC- PackDi ol (5 nm Sem -preparative (150
INEPLC col um using isocratic elution

p e T
mLiwgéa bé)ro %r&%g%‘wgz %%)gxé%l gk —]7 SP@ e(nﬂrtgéir;éﬁl:ﬁr;]g
sohltwn wé?s alﬁxxsn(eglzto bv*sd)m t81édin (dmpeﬁa-ﬁyr;e cﬁ/’eﬁz 5(h'n Sat\pq)a.tedgod;gm
hycBo Josil c(arhonatq) (20 :gnI@@n(iéilc meﬁl@ggf @(_(%Jl‘nLi was }ée% agﬁga/artd the
10 mlﬁtg%\%%r?cﬁ%&ﬁﬁz H)VBS@ 61I(Sdﬁlt€§ p‘ﬁ%@r i[gﬁe fgﬁe%gwg%ﬁenwd from

8. 11,
thedkeatdc pdSe Hvackd ahd theEsi6es pm;ﬁeﬂéoy Feshehronggtogigphy

NEEL AT T £y (Y S
sol%m%%ﬁi% M FA 57619, 1.0, SH)ADS5 (8, 1H), 2.69

m4uq)7*z%w@<\fm NET HEXYELR 3r oSG I 3 ¥B1(br s, d, J 14.5 Hz, 3H),
15 3.54(d,J 14.5 Hz, 1H), 4.66 (s, 1H), 6.10 (4, J 2 Hz, 1H), 6.55 (dd, /2, 8.5 Hz, 1H),

6.94 (d, 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
(brs, 1H). (+) LRESIMS m/z 419 [M+H]".

COMPOUND 17.1.6: N.N-DIETHYL-4-{ 6-HYDROXY-7-PHENOXY-2-[(2-
70 PHENYL-1H-IMIDAZOL-4-YLYMETHYL]-1.2.3.4-
TETRAHYDROISOOUINOLTN-1-YL}BENZAMIDE

HO);J >—©

0O~ "NEtp
To a solution of COMPOUND 14.1.1 (19.3 mg, 0.0329 mmol) in anhydrous

25  dichloromethane (0.2 mL) at -78°C was added a solution of boron tribromide (0.2
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| M DAZOL- 4- YLMETHYL1- L2, 3, 4- TETRAHYDRO SOOUI NOLI N- |
, 1 9, - YL
>-JV. i VDI ETHYLBENZA M DE MeO Et O C NEt2 To a sol ution
wofodsripiseny| phosphi ne (3eq, 0.194 nmol ., 50. 8PAYBERI4/001939
anhydr ous di chl oronet hane (0.5 nL) was added

di i sopropyl azodi car boxyl at.g (DI AD, 3e
g, 0.194 mmol ,
39.2 ng, 38 uL) at QOC. Afl?'g 5 mn, a solution of

0
mL). ﬁg %ﬁ&k@ﬂ?@ \Xés]su%r(elﬁgt ’@o@ g%r Iﬁfzh%ri ﬂlogsédd%% V&EI;I'IE tolkdom

temp@fﬂﬁm‘té fforShrd iSolNent onetdnmved b2 applyings @:r@gu@fcpltrzqgfél The
reaction mxt
3y A SRR €153t L G

Irre

s
ol 3150y Mg g, ks gt
flashTéieomatviraphg te givedct mgyR H874vmsnal) ofCOM {JND ’(7}?&? ag i,

1 b0 M o) o i bl YHSGhy Srtinconesa 1af ot

gi've

o 525480, R 28, 2 DA g oo 1

(500
4. 54C(@C113) 6 1zots,1m))s 6(@Br(s,SLH)364p5 (312D, 6.88- 73’@,64} 14H)28 CAMEy

(1255MI-Izz|-|pD3@D926(1§ 3473 al3: ?5')328@ % 700; 1:95%'87 6. %zf%&}(g%r

125%2@%&4&?% gl% 79?%29 th, 15801607 t2 c‘?ﬁ@é?i’ Sgsmgﬂ),

146@0CL8.00, 163100, 9&2315600JUﬁBh6bméa 3gdIHEE. 30, 39. 80,
43. 90 46.50, 47.80, 56.10, 64.80, 66.70, 111.50,
113.80, 126.00, 127.50, 127.80, 13050, 132.00,

7N -Mﬁm@%MW
0L 4 OVAETERy 207 PHENOXY-1.2
YE0a T Eﬂh N W Mﬁf - | M DAZOL-

RAHYDRO SOOUl NOL - - '
| ETHYLBENZAM DE IN-1-YL -1V, VD

j»
@

To 2 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
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 MgSO4 and concentrated. Product was purified by flash
chromatography to give 3.8 mg (0.0074 mmol) of COMPOUND 17.1.7 as oil. 'H
NMR (500 MHz, CD;0D): 3 1.07 (br's, 3H), 1.25 (br s, 3H), 2.03 (5, 3H), 2.59 (m,
1H), 2.76 (m, 1H), 2.97 (m, 1H), 3.15 (m, 1H), 3.24 (br s, 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 (t,
J 8.3 Hz, 1H), 7.19 (t, J 8.3 Hz, 2H), 7.31 (d, J 8.3 Hz, 2H), 7.41 (d, J 8.3 Hz, 2H),
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'1/501'\/?8 O NEt 2hThe chiral resolution of COVPOUND

1. was achi eved on a CH RALCEL ODH anal yti cal

W()f26(!5/0m4$46 mm) HPLC col unm using an isocrati cPeT/SE2M001939
of hexane/ethanol 90:10 with 0.1% diisopropyl an ne
with a flowrate of 1.0 nL/mn. COMPOUND 20.1.1 ’
el ut edpure as a col ourl esd4dil at 11.5 nmin.: (+)

LRESI m z 463 .
7.53 6 (- SN MR DUV ] B 3970

- L
38 e KB LTS L2 Tho Ghrr ol rebol i oat o
131 BOYBOODDI 3289, 129, TRaH6akhil 6788, B1$-49, 0 55 Rt RIS iz
s11 a\gal ttical (250 x 4.6 nm) HPLC col um using an

4oy atic el ution of hexane/ ethanol 90:10 with 0.1%

di i sopropylamne, with a flowrate of 1.0 nL/m n.
CONEYDRAP7 1%. 4/ V- SIETtEfipUr -GS EUCRARHENOX Vi 6-TDROX -
2 [ PHENYTL p-RAD NN £ VA SR 11 2OMPOUND 20. 1. 2:

e PG PHAMIDE Ver

) RAHYDRO SOOUI NOLI N- 1-
YLI BENZAM DE MeO O NEt 2 The chiral resol ution of

C(JVPND 12.1.21 was achieved on a Chiralcel OD-H (250

@ h;lgl ti HPLC colum with isocratic
o Qn N IRI : DI EA 90:10:0.1). COVWOUND 20.1.2
Ha co

urless oil at 7.9 mn.:

0% ~NEtp

A solution of COMPOUND 14.1.3 (15 mg, 0.0248 mmol) in anhydrous
dichloromethane (0.5 mL) was coolded to ~78°C and then to this solution boron
tribromide (0.5 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 (2x 5mL), brine (Zx 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. IHINMR (500 MHz, CD3;OD):
§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). (+)
LRESIMS m/z 591 [M+HT".

COMPOUND 17.1.9: N.N-DIETHYL-4-{7-( 4-FLUOROPHENOXY)-6-HYDROXY-
2-[(5-METHYL-1H _IMIDAZOL-4-YLYMETHYL]-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL}BENZAMIDE
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[ al phaD] 290C+59. 51  1.38; (+) LRESIMS miz 433 [ MrH] +.
COVPOUND 20. 2. 2:

wORposORIBIHYL- 4- {ri i ?V6- METHOXY- 2- [ ( 4- METHYL- | PET/SE2004/001939

| M DAZQL- 5- Yr) METHYLj - U, 3. 4- TETRAHYDRO SOOUI NOLI N-1 -
YDBENZA M DE MeO O NEt2 The,chiral resolution of
COVPOUND 12. 1. 21was achiev&® on a Chiral cel OD-H (250
x 4.6 mmyanal ytical HPLC colum w th isocratic
D IN he : Et OH: DI EA 90: 10: 0. 1) . COVPOUND 20. 2. 2
: je colourless oil at 9.8 mn.: [al phaD|
¥ 907 0N64; (+) LRESIMS nfz 433 [ MH] +. COMPOUND
.A V- DI ETHYL- 4- { aSV6- HYDROXY- 2-[ - PHENYL- | f f -

5-YL) METHYLI -1, 2, 3. 4- TETRAHYDRO SOOUI NOLI N- | -

‘ DE C NEt2 The chiral resolution of COVPOUND
gl7.1.2}1(C)3.35-3) was achieved on a Chiralcel OD-H
(2500C NBnm anal ytical HPLC colum with isocratic

a sQulhnef GOMPGIND LT sl T mac Ot P Gymdpimaath i) prapy

. { 7 3 2 . .
il 52 e AR Byt iy o
tribrbhdiBAZCE o) WeasETHR. 1 ThereadtONRANVDRO 2SR dia {7RFC for 1hr

YDBENZAM DE O NEt 2 The chiral resol.uti
them iy 15 VPSP T et RO Aof RO A P VR 2nd
reagdefPRere BndvElroANat Ydaktidd by ikieeai@bimroged. NThseeidat inas re-
el ution é)hexane: Et OH Dl EA 90: 10:0..1). COVPOUND 20. 2. 3

disselvetl én dishtasomsthane dl0auk) anskwashed stithzsaturgtpd aqyeqns,
bicazrggnaig Pz )? 9 mlg', ggihe (2 x 2 mL) then dried over MgSO4 and concentrated.
Product was purified by flash chromatography to give 5.87 mg (0.011 mmoi, 60%) as
colourless oil. "HNMR (500 MHz, CD;0D): 8 0.97 (br s, 3H), 1.40 (br s, 3H), 1.93 (s,
3H), 2.48 (dd, J 9.2 Hz, 8.6 Hz, 1H), 2.66 (d, J 16.2 Hz, 1H), 2.88 (br m, 1H), 3.04
(br m, 1H), 3.14 (br s, 2H), 3.22 (4, J 14 Hz, 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). BC NMR (125 MHz, CD;0D): § 9.24, 11.89, 13.17,
39.71, 43.78, 49.23, 68.07, 115.52 (d, J 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]".

COMPOUND 18.1.1: 4-{2-[(1.4-DIMETHYL-1H-IMIDAZOL-5-YL)METHYL |-
6.7-DIMETHOXY-1.2.3.4-TETRAHYDROISOQUINOLIN-1-YL}-N.N-
DIETHYLBENZAMIDE

Me
SO
Me
g
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COVPOUND 20. 1.4: NJV-DI ETHYL-4-{a

S) - 7- | SOPROPOXY- 6- METHOXY- 2- rf 4- METHYL- | #- -
wo-2disMeT4sL1- 1. 2, 3, 4- sy

TETRAHYDRO SOOUI NOLI N- | - YDBENZAM DEMeO C NEt 2 The
chiral resolution of COWOUND 12.1.39 was achi eved on
a Chiralcel OD-H (250 X 4. anal yti cal HPLC col um

A hz.i! Sg%b‘ﬂﬁ%ﬁg}% 88‘31@6 Q;?asFa 81:11 {d 'ﬁﬁlrﬁﬁg l&uﬂorl&f

s a colourless oil at 10

cmmqumb QQHM@&Q%‘% 021@165:11019 i Snhydrdus RS (¥Bnh) followed by
sodlumdnﬂﬁ%wepﬁmmwﬂ 1 (Eaprep® eI B msture vas

st AAAGERET S RO PR P AT TR e o Ve e
ool cevcal bt mlngiectrais el
punﬁléll% (ﬂgﬁh,l phrompograpsYy @Paq‘tlg} grlﬁ%fﬁ (gﬁxa(nﬁ ﬁ%ﬁmﬁ@% %% éEiﬂ
affog? # ng)l;tuie}lgf rﬁﬁﬁ&%ﬁt g‘gﬁ %04, 8/0)%1%(53& gxfé&'é |f1%ﬂg>$ s@paﬁz;;té@t%}élé‘]?%

on NM@?&?%%E%%@Y Sviﬁ(QlﬂQ %10 vy B colpmn using

1socritﬁ;-di’HEMheKa¢lelelﬂlW@E@ @Fﬁ%ﬂ-ﬁélmy IQmSCQ MPOUND 18.1.1
ol TR TR By R Qe

12.1. 42 was achi eved on

CD@_13§?.IB {2besd s, 9, H. 1260 s)GH) 8. Ii6n(, ﬁﬂi)aam(ualleFﬂﬂ €)1t
W i'socratic elutlonI$ exan EP ?

16 Hz, 1H), 2.86 (m, 1H), 3.04 (m, 1 23( fs,?2 5§Ad J 14 Hz, 1H), 3.39
(s, 3H), 3.55 (br s, 2H), 3.61 (m, 1F), 3.63 (s, 3H), 3.87 (s, 3H), 448 (s, 1H), 6.16 (s,
1H), 6.63 (s, 1H), 7.31 (m, 3H), 7.35 (m, 2H); 13C NMR (125 MHz, CDCly): 8 12.32,
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-[(1,5-DIMETHYL-1H- IMIDAZOL-4-YLYMETHYL}-
6.7-DIMETHOXY-1.2.3.4-TETRAHYDROISOQUINOLIN- -1-YL}-N.N-
DIETHYLBENZAMIDE

MeO

Me N‘:V'e
MeO O N\IN/>
g

0% NEt,

Methyl iodide (8.3 pL, 18.9 mg, 0.133 mmo}) was added to a stirring solution of
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

PCT/SE2004/001939
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90:10:0.1). COVMPOUND 20.1.5 eluted pure as a

colourless oil at 21.5 mn.: [al phaD] 28c +62.20 1. 383;
wWO2)osloRESEVS m z 553. 305 [ MHH] +. COVPOUND 20. 2PET/SB2004/001939

V- DI ETHYL- 4- Ul RV7- | SOPROPOXY- 6- METHOXY- 2-

rr2- PHENYL-1 g- | M DAZCL- 5- Yt’\ THYL1-L2J. 4-

TETRAHYDR. O SOOUI NOLI N-1-Y ? ENZAM DE MeO O NEt 2 The

604 £ HalieaRb itk {oBPoRl EAMD decthe: DIEISL: MeOFB623D: b
purty é&ﬁ‘ % &? %}0%&&)228 X 495!5\1'%%253%“ cal Ie—IPLC col uyr:tﬁ
affowi 4 mixtancofatiosoalent (30, tﬁéﬂ@n@n@n Sids DIrther g@pa;qje @by HPLC

on anY MC%JPé)q @%&%ﬁ 3@3 lSEJe;t;gv% %a%_v%él 561)( );;f b E‘%@Sﬁﬁ% un% us"lu§g
1socrag\96e%W ﬂﬁa@% 63Q1-0]0 By at'3V1\Q'_,Eﬁ_1HYCOMPOHND 18.1.2

clut2d BTN BlolEs Y 10) DS b VENEVIR (500 MBZCROL):
5 112 §or1suBHr %(@@\H@J%‘*&%N@%@ A EE o 215,

1H)§St2ﬁet g%:ipqt%lc elu |on ((ﬁ]ég%e Et B—FJH?% S@QHPBWS

DH3.B.96 G, sHWt4esk @s sal K odir(s£83), 6162 (311}2)6756 (d,J8

phaD],28¢c_+34. 53
Hz,ﬂ\H)JYME)l(EﬂHL € NYR A2 MEBRCTY B ?ﬂ@éﬁ&&i‘ﬁﬁ% 28.11,
X
3L Epd 42 55470 ?E%i%@ﬁ%?ﬁ*&?@?“ﬁé%ﬁ%&%@é c
13d6\1E$ 337 Bg %51 m'éi‘i“ 6501475 10140H3,CAVROURD NFIR (699 NHz, CDCl3;
chi eved on a iral ce 4.6 I
() HRESTYE mrfat Wi QOIMUERE ¢ %??Oé} adgrﬁigﬁnx( hexam E? 2]6—1| >[/)} |Egal
90: 10: 0. 1) COVPOUND 20.2.6 eluted as a col ourl ess oil
at 22 mn.: [al phaD] 28c -
COMPOUND 19. 1.1: 4- { 7-ETHOXY-6-METHOXY-2-[(5-METHYL-1H-

IMIDAZOL-4-YLYMETHYL]-1.2.34-TETRAHYDROISOQUINOLIN- -1-YL}-N.N-
DIETHYLBENZAMIDE

<y QD
9

0” "NEt,

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



12.58 1.85. COVMPOUND 20.1.7: UV-D ETHYL-4-
, SV1. 23, 4- TETRAHYDRO- 6- la

WORTHHOKMS2- r f 4- METHYL- | f f - M DAZCOL- 5- YUMVETHYU) - P
- PE€T/SE2004/001939
| SOOUI NOLI NYL1- BENZAM DE C NEt 2 Chiral resol ution of
COMPOUND 14.1.2 on a CH RAGEL CD-H preparative (250 x
25 mm) HPLC columm using i‘'socratic elution of 90: 10:1

oo ST OB 1 g, St sttt

ntion tine

TR B R P A L e e
2H), 3,78 @, 47 HZ REHVDREN8-S, 1H), 6.10 (s, 1H), 6.60 Js, h%, 7.28-7.60 (m,

o e U Wb R BN oo

ital resol ution

f D
5 2630 Wpﬁ@g%ﬁsméﬁom.m@ﬂm H5py Ei3e80a126.60,( 250

ol umm using isocratic elution_qf
127.90; 120:8D, { BRSO IS2MO0HS TR&LIHGI 0 4% 10, IAili1R- CPIRESIMS 2
of 10, m./ i COMVP ’
477@?’1+§3+-2 mn. gave OUND 20.2.7 at a retention tine
~2 mn. [al phaD] 2530C - 25.56 2.84. (+)
LPVESIMS Mz 497 [ M+H +. COVPOUND 20. 1. 8:
JVIV- Dl ETHYL- 44(6V1. 23 - TETRAHYDRO 6-
COMPDRDRY-29: 11 - KESMG17-DIVMETHERA2- BA-NMEER Y- L HAMIDAZOL-
10 5-YiSODUENDIFNYBI4-BERRAMYPROIMPOUANGHAN L - ;E"m

it i on of
DIECENAGBARZAMIDE on a CHI RACEL OD-H preparative (250 x

MeO Me.
MeO O N\/\[l:\)
g

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 elution of
hexane/ethanol 90:10 with 0.1% diisopropylamine, with a 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 COMPOUND 20.2.1:4-{( 1R)—6,7-DIMETHOXY—2—[(4-METHYL—1H—IMIDAZOL-
5-YLYMETHYT }-1,2.3 4-TETRAHYDROISOQUINOLIN-1-YL}-N.N-
DIETHYLBENZAMIDE

MeO Me
MeO - N\IN>

H

07 NEt,
25  The chiral resolution of COMPOUND 12.1.19 was achieved on a CHIRALCEL OD-

_ H analytical (250 x 4.6 mm) HPLC column using an isocratic elutionof
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25 mm HPLC columm using isocratic elution of 85:15:1
(Hexane: EtOH:. Di ethylam ne), with a flowrate of 10

waibesioa14sgave COMPOUND 20.1.8 at a retention t PaE/SB2004/001939

14.5 min. (+) LRESIMS mz 511[ MtrH +. COMPOUND 20. 2. 8:
Lrj V- Dl ETHYL- 4-r (1i ?V1. 2. 3 , 4- TETRAHYDRO- 6-
HYDROXY- 2- r(4 METHYL- |  f - MSAZOL- 5- YL) METHYLI - | -

xRN 1 £ e B s R ALt Bt L8

Ive

Hpl. 4154 DEIHBRKE 8ilia€ 186 whin o+ OLRBSIMS iz
COP?'EIedeD E?gﬂgl%%égﬁ% lamne), with a flowrate of 10

463|ﬂwﬁi]n gave COVPOUND 20.2.8 at a retention tine of
20.4 mn. (+) LRESIMS mlz 511[ M-H| +. What is clai ned

ND 20 CIP WAL R AT R). b MR TRISK FBL AUINIB TV - 1 -
s T t\Ooer s,
- MR L e R G RROOQUINIRSIET S,
Wﬁ—)ﬁ kyI R2 and R3 are independently sel ected
from- H and C| .6al kyl; R4, R5, R6 and R7 are
|ndependerMI y sel ected from - H, -0OH hal ogen, -NC2,
‘ ) Ni oaryl, - al koxy, C - cycloal koxy, C -
Xy, C3-6heterocyciyl-C i-4al koxy, C
-ioaryl - G - 4al koxy, G
O, C6-ioaryl-S(=0) 2-0-,
NH-S( O)2 O, and (C1.6al kyl) 2N S(=0) 2-O;
w0 adj acent groups selected fromR4, R5, R6
orma portion of a 5 or 6- nenbered ring that
f usedof NEty he benzene ring of formula I, wherein said

The%ﬁral ?éslsmluon@f COMPOYINIDI 2.1 21 keasyachicdedoy o IGhaiakmkng-H:
et erocycl yl - oxy, - Cs"heterocyclyl -C | %)% &E
(250ixchb mm)ﬁmlyt@LHBbGy:lolmn wih i p(s(gygga ic elution (hexane H:DIEA

o i O S S0 B ey

[al DOt L5md Y138y PSILRESRAS m/z 433 [M+H]"

COMPOUND 20.2.2: N.N-DIETHYL4-{(1R)-6-METHOXY-2-[(4-METHYL-1H-
IMIDAZOL-5-YLYMETHYL]-1.2,3.4-TETRAHYDROISOQUINOLIN-1-
YL}BENZAMIDE

) Me N
\
O T

07 "NEty
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]
29C _54 90 + 0.64; (+) LRESIMS m/z 433 [M+H]".
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with one or nore groups sel ected from hal ogen,

G ~al koxy, -OH, -NO2, Cual kyl, -NH2, and -CO2-C
wpabdsye148E i s a 5-menbered heterocyclyl opti onBCirgE2004/001939

substituted with one or nore groups selected from

hal ogen, Cral kyl, -C(=0)-0-C i .6alkyl, C-ioaryl,C

ioaryl- Ginalkyl, and C6-il&aryl - S( 0)2- and Dis a

@&,‘%@M%ﬁ%tﬁw@m SESROLI0 o YT L
IMIBAZQk-50Y LIMELHYL b hd. 3] ROTSOR N-1-

YLIBENAAMIEN | y Ci - 3al kyl ; R4, R5, R6 and R7 are
i ndependently selected from- H, -OH hal ogen, -NQ2,
HOO’ - aI kyl, phenyl G - 6al koxy, C3-6cycl oal koxy,
et T | =y pyridi nyl oxy, norpholinyl oxy,
N.Op p Nal koxy, pyridinyl-C i 4al koxy,
i ' oxy, phenoxy, benzyl oxy,
I-S( =0 2(} phenyl - S(=0 2-0O, C _3al kyl -
2-0, and (O-Sal kyl)2N-S(=O 2-0O-; or any
two athrdcent groups selected fronR 4, R5, R6 andR 7
form aldi val ent group selected from- 0-CH 2-O and -
0- CHOZ- NEg- O, wherein said G “al kyI phenyl, G

- 6al it r lcel
Th?Jg’l}lFag Feﬁ)g %1)99 0?%%WI oxyzeé(; etra 3@%’%%3?615% Pl? a Chiralce
oD ﬂa(bk@m 6 RME)I A R¥icalGIPLA ablomaywitip isphalic eiritiod

(hephm?@lllé)o}g e } o X Q;? ea%glﬂﬁhgé:%a‘lug@wg 3%%1 c%]&ur(%es’s oil

re optionally substituted with
ot }P&lﬁ*@l P2

gr oups seI écted from hal ogen, net hoxy,
-OH, -NO®2, and Crtalkyl; Eis selected fromfuryl,

ol e% | mﬂﬁ&LﬁSmﬁ’%ﬁ% ¥ ROPRpzel Y prpeot ol
I 20 AEEHY Ly ' ' Honor e
Wtedfromhalogen C-4 alkyl, -C(=0)-0-C

i -3al kyl, phenyl, benzyl, and benzenesul fonyl; and D
ds sel ect ed from phenyl ene, pyridyl ene,

OO

07 "NEtp
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.

COMPOUND 20.1.4: N.N-DIETHYL-4-{( 1.5)-7-ISOPROPOXY-6-METHOXY-2-
[(A-METHYL-1H-IMIDAZOL-5-YLYMETHYL]-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL}BENZAMIDE
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and 3. A conmpound according to claim1, wherein RL is
selected from- H and nethyl; R2 and R3 are sel ected
wobnrasoei4syl and i sopropyl; R4, R5 and R6 are PCT/SE2004/001939
i ndependently selected from- H, -OH halogen, -NO2,
G - alkyl, phenyl, G - alkoxy, C3.6cycl oal koxy,
t et rahydr opyranyl oxy, pyri %l?‘hyl oxy, norpholi nyl oxy,
Mebel rahydr oplgr anyl C al koxy, pyridinyl-C i .4al koxy,

. 4al koxy, phenoxy, -benzyloxy, C
henyl S(-=0) 2-0- G "al kyl NH S(=0
IkyI)2N-S( =0 2-0; or any two
gr oups sel ected from R4, R5 and R6 form -
wher ei n sai d phenoxy, benzyloxy, andphenyl -
© are optionally substituted with one or nore
del ected from hal ogen and nethoxy; R7 is
sel ect®®d NEgm - H and CiAaIkoxy Eis selected from

e ool POBRRLY, Rty S LA
25709, 6\ i 2éﬁélyhcaﬁ@ﬁ>ﬂ%¢1r ey M1 Robstid eluhsxg (H&x&ﬁle Eﬂ@m IEA

nore groups”sel ected ogen, =0 -0C
90:10:0. BalJONMPORRNED 20,1 .benied ipureaasch cmémr@sesulaf b@myiu;l and D

kP ShEE LA AR s SR 20 ™

selected from- H and nethyl; R2 andR 3 are ethyl; R4
is selected from- H_ N2 and mathox R5 is selected
COMPOINDIZ0.2. 4. THY-4- S OR : ARVHEOXRY
[(4- ME@IBYH%&NEDAE@NBMB_MI ect ed from - H,

TEFRAH YDKDIS OBUNYRLIN-dt VD XBENZAMITpY | oxy,
neopent yl oxy, cycl obutyl oxy, 4-

)COQO

 1LI%Y

0% NEt,

The chiral resolution of COMPOUND 12.1.39 was achieved on a Chiralcel OD-H
(250 x 4.6 mm) analytical HPLC columﬂ with isocratic elution (hexane:EtOH:DIEA
90:10:0.1). COMPQOUND 20.2.4 eluted pure as a colourless oil at 14 min.: {alphaD]
WC 15,52 + 1.07; (+) LRESIMS m/z 491.29 [M-+H]".

COMPOUND 20.1.5: N.N-DIETHYL-4-{(15)-7-ISOPROPOXY-6-METHOXY -2~
[2-PHENYL-1H-IMIDAZOL-5-YL)METHYL]-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL} BENZAMIDE

””);J@

OBl e o e
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t etrahydro- 2H pyranyl oxy, 2-(4-norpholino)ethoxy,
benzyl oxy, phenoxy, 4- fl uorophenoxy,

wa@-2005t0aotey phenoxy, 4- net hoxyphenoxy, 3-pyri di npCo$¥2004/001939

met hanesul f onyl oxy, benzenesul f onyl oxy,
di met hyl sul f ar nyl oxy; or ;gg two adj acent groups
selected fromR4, R5 and Torm - OCH2-O; R7 is
2 Ay
The, ﬁivr\ﬂgﬁgﬁu&kpg?n%og{ are | ndzggengvg rgft% f el:\ %ncggglrgrc %lanﬁj&
(250axd.6Snm adal§aicad E&l(émlemnfmﬁmso};raﬁb eldtian theSane¢: FtOBR:DIEA

o0 BHEIL PR b5 55l5u s el SstaChetherh
[alpRAIS: +6@@é@ﬁ§w$ﬁﬁmgﬁv1§n&és§ﬂ9?btﬁ nd; wherein R 8

sel ect'ed from - Me and phenyl ;
R 9 is selected from- H and methyl R 10 is selected

COMﬁzfﬁhﬂD'iop 3N VDIE TR ﬁﬂ%ﬂbeﬂ%ﬂ@%{l S MBTHOXY-2-

OCT TLLCU f TTL

] AZOb—S-Y ar - phenyl ene, r

TE O &YL}BENM v OCH 5. A
compound sel ect ed from OOVPOUND 12.1.1:
N N-Di et hyl -2-{[ 2- (2-furyl nethyi)-6, 7-di met hoxy-1, 2, 3,
Og@@;ﬁ qU| in-1-yl]methoxy}benzam de
D {2 >\§ >
{ th y- hi en-3-yl nethyl)-1, 2, 3, 4-
rah g oi soqui nol i n- 1-yl]methoxy
hyl benzam de COMPOUND 12.1 . 3:
Ayl -3-{[2-(2-furyl nethyl)-6,7-di met hoxy-I,

2 3, 4- tetrahydr0| soqui nol i n- 1-yl] nmet hoxy} benzamni de
Ou D ~nEty1. 4:

- Di_net hox t hi en- 3-yl nmet hyl ) - 3,4
Thetcgtrﬁ]aqupgp% %@pﬁ@@‘&NDll%,l s gggl},leved on a Chlralcel OD-H
(256 Né\ﬁ]ﬂb %Bwlpﬁriﬁrﬁ @8umn 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]".

Me

COMPOUND 20.1.6: N.N-DIETHYT-4-{(15)-6-METHOXY-7-(2-MORPHOLIN-4-
YLETHOXY)-2-[(2-PHENYL-1H-IMIDAZOL-5-YLYMETHYT |-1.2.3.4-
TETRAHYDROISOQUINOLIN-1-YL} BENZAMIDE

);VE o

The chiral resolution of COMPOUND 12.1.43 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 20.1.6 eluted as a colourless oil at 26.5 min.: [alphaD}**
+34.53 £ 1.53.




COMPOUND 12.1.5:

N, N-Di et hyl -4-{[ 2-(2-ruryl met hyl) -6, 7-di net hoxy-1, 2, 3,
Wa-206@6 14y dr oi soqui nol i n-1-yl ] met hoxy} benzam #€T/SE2004/001939

COMPOUND 12. 1. 6:

4-{[ 6, 7- D net hoxy-2-(thien-3-ylnethyl)-1I, 2, 3, 4-

t et rahydr oi soqui nolin-1-vyl } t hoxy}- N, N-di et hyl benzam

co O 0 N-BTETHY L4 £(1R)-6-METHOXY-7-(2-MORPHO
YLET Y‘)Z -(EE‘I*HWL‘l IiﬁuﬂA‘*z'Gﬂ"ﬁME’f 1% gia,s-“eg'i;'

¥ met hoxy) - N, N-di et hy

Ibenzam de COVPQJND 12 1 8
AO({6 7- D|msthoxy 2-[(2-phenyl -1 Him dazol - 5-yl') met hyl

-t ahy I soqui nol i n-
th \f'h/ﬁf | benzam de COMPOUND 12.1.9:
{6 X me 2- -phenyl -1 H i m dazol - 5-yl ) net hyl ]

rahydr oi soqui nolin-I-yl}-N, N-di et hyl benzam

D 12.1.10:

E N-Di et hyl - 4- { 6- net hoxy- 2-[ ( 2- phenyl -1 H i m dazol -
5 Oyl)mstﬁ | N8ty 2, 3, 4-t et rahydr oi soqui nolin-I-yl}benzam d
NDl

The R REBFERNGH o COMBORSR 2L 43 325 Aehiped qa  Ghifalse) OR-H
(zso& %%ﬁgﬁ }ﬁabc‘lc&&hh %Ms@éﬁﬁ& emeﬁ (Igléxarﬁe :EtOH:DIEA

90: 1{)2) !X COMENIND R0i2nb datpdlas chlo)lrﬂesml @t.22 min.: [alphaD]** -
12. s%z-t i§i4 t et r ahydr oi soqui nol i n-~ 1-yl } benzanide COMPOUND

10 4 {2-[(2-Butyl -1 Himdazol -5-yl)nmefhyl]-6, 7-di net hoxy-
, 2,3, 4- tetrahydr0|30oU|noa|n-
l o ‘ I h H

ISOd)UIBIOIdX\WLHBENZAMIIE rahydr oi soqw noI .
1-yl}-N, N-di et hyl benzam de COMPOUND 12. 1. 15:

4- {6 7-Di thoxy 2-[(2-nmethyl -1 Himdazol -5-yl) et hyl ]
Bhy droi soqui nol i n-

ﬁeizfﬁylbenzanlde COVPOUND 12. 1. 16:

F oXY-2- [(3-phenyl -

) met hyl ] -

et rahydr oi soqui nol i n-

N di et hyl benzarni de COVPOUND 12. 1. 17:

4- (6, 7-D met hoxy-2-{[| - (phenyl sul fonyl)-1H pyrrol -2-

yl]nag’ Net, 1, 2, 3, 4-tetrahydroi soqui nol i n-

1-yl)-N, N-d| etM¥| benzam de )
Chiral resolutlon of COMPOUND 14.1.2 on a CHIRACEL OD-H preparative (250 x

25 mm) HPLC 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]*°¢ +18.70 + 1.86. (+) LRESIMS
20  m/z 497 [M+HT".

15

COMPOUND 20.2.7: N.N-DIETHYL-4-[(1R)-1.2.3.4-TETRAHYDRO-6-
METHOXY-2-[(4-METHYL-1H-IMIDAZOL-5-YLYMETHYL]-1-
ISOQUINOLINYL]-BENZAMIDE

25
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COVMPOUND 12.1.18:
N, N-Di et hyl -4-{2-[(2-ethyl-4-nmethyl -l Him dazol - 5-

woRdEEgh ] - 6, 7- di net hoxy- PCT/SE2004/001939
1,2, 3,4-tetrahydroi soqui nolin-I-yl}benzam de COVPOUND
12. 1. 19:

4- {6 7- Di met hoxy- 2-[ (4- met b7 - | H-i mi dazol - 5-yl ) met hyl ]
MeO. ,2,3,4 etrahydr0| soqui nol i n-

gglbenzanlde COVPOUND 12. 1. 20:
4 DNrret o¥y-2-[(4-nmethyl -1 Himdazol -5-yl)net hyl ]
172, & 4- hydr oi soqui nol i n-

B\ di et hyl benzam de COMPOUND 12. 1. 21:

-4-11, 2,3, 4-tetrahydro- 6- net hoxy-2-[(4-nmeth
m dazol -5-yl)nmethyl]-1-isoquinolinyl]-benzam de
COVPOUND 12. 1. 22:

N, N- et Ngo- 4-[ 2- (I H-i mi dazol - 5- yI net hyl ) - 6- rrethoxy-

1, 2,3 4-tetrahydrai soquinolin- CEPenzanlde COvP
Chirgbregolntjon of COMPOUND 14.1.2 on a CH L OD-H preparative (2

25 nlﬂnf\kilp%@&ﬁﬁmﬁl uglﬁ l?i’a'tlg‘egﬁﬁﬂqu@l)yllon?t hyl) -6, 7- di met hOX

tet ra r0| soqui noli'n-""1-yl ] benzani de
(Hemmﬂ)i@hﬂalﬁm) with a flow rate of 10 mL/min. gave COMPOUND

202 AL RUR Rt RGP EEPRPY Ny N g Sb A B AHSIMS

/@B}Vﬂ@dﬁ?lz 1. 25:
" N, N-Di et hyl - 4- {6- net hoxy- 2-[ (5- phenyl - 2-furyl ) nmet hyl ] -
1, 2, 3, 4-tetrahydroi soqui nolin-|-yl}benzam de COVPOUND

coﬁ%ubﬁﬁ,zﬂi“ﬁ O LS et i RY 8. 0%% SR RN D& 65~ Mot hy
QRO ML L MDA LBTERIAE - y1 ) benzar
NEUSNNE-BBNZAMIDE

N, N- Di et hyl - 4-{7- hydr oxy- 6- net hoxy-2-[ (2- phenyl -l H m d

I1SOg

N2 3, 4-tetrahydroi soqui nol i n-1-yl }benzam
1.28:
| -1 Himdazol-5-yl)methyl]-6, 7-di net hoxy

hyl benzam de COMPOUND 12. 1. 29;

| met hoxy-2-[ (| -nmethyl-1Himdazol -5-yl)nethyl]
2, 4-t et rahydr oi soqui nol i n-

1 yI DN, MEteli et hyl benzani de COVPOUND 12. 1. 30:

Chn]al iefbléltlgn %#Mﬂm gﬁﬁxﬁ%pﬁﬁzx@ﬂ%ﬂﬂ pré/pla)raqutel(&y d X
25 mmy HPII &blging ik heRztidieti@ion 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: N.N-DIETHYL-4-[(1R)-1.2.3.4-TETRAHYDRO-6-
HYDROXY-2-[(4-METHYL-1H-IMIDAZOL-5-YLYMETHYL]-1-
ISOQUINOLINYL]-BENZAMIDE




COVPOUND 12. 1. 31:

4- ({6, 7- D met hoxy-2-[ (4-net hyl -1 H i m dazol - 5-yl ) net hyl
W-2005/061484 PCT/SE2004/001939

|, 2,3,4-tetrahydroi soqui nolin-I-yl}nethoxy)-N, N-di et hy

| benzam de COVPOUND 12. 1. 32;

4- ({6, 7- Di met hoxy- 2-[ (4- met®§| -1 H-i i dazol - 5-yl ) met hyl
nod - 1, 2, 3,4s t et rahy droi soqui nol i n-

yl \ N- di et hyl benzam de COVPOUND 12. 1. 33:

I ( [y etyl Am no) car bonyl ] phenyl }-2-[ (4-nmet hyl -1 H m

Oidazoly 5-yI)Nethyl]-1,2,3

4-t etAqhydr oi soqui nol i n-6-yl met hanesul f onat e
12. 1. 34
-{4- et hyl am no) car bonyl ] phenyl } - 2-[ ( 2- phenyl - | H~
Vx. inmdazol -5-yl)nmethyl]-
1, 2, 7 4-N&i r ahydr oi soqui nol i n-6~yl net hanesul f onat e

ND 1 .35 .
Chialyeaciitien 8 GOMER L BFbarin g SHERG CFLLOPCH rpergive (i
25 n‘nﬂ?ﬁ@!ﬁ? usmg 1socrat1c elut on of 85:15:1

% h & 0|squ|noI|n 6-yl
(HextingeHtoyd: Btdﬂi}éamine) @muvmm ra@ of .186nL/min. gave COMPOUND

5 202G elen) AN AR SORYRERIORY )z Srihgafjfeny! -1 H M

,4-tetrahydr0|squ|noI|n 6-yl di net hyl sul famat e
COVPOUND 12. 1. 37: ,

4-{2-[(2,5-Di et hyl -1, 3-thiazol -4-yl)nethyl]-6, 7-di nmet
hoxyl ,

2,3, 4- tetrahydr0|squ|noI|n -yl }-N, N-di et hyl benzam de
COVPOUND 12. 1. 38:

4-{6, 7- D met hoxy- 2-[ (2-phenyl -1, 3-thi azol -5-yl ) nmet hyl ]
, 2, 3, 4-tetrahydroi soqui nol i n-

I} N, N- di et hyl benzam de COMPOUND 12. 1. 39:

N-Di et hyl - 4-{7-i sopropoxy- 6- met hoxy-2-[ (5-net hyl -| H
azo

}b

3.2
l\)v <Q ‘<H""“

e

ol - 4-yl)methyl]- 1,2, 3, 4-tetrahydroi soqui nolin-
enzam de COMPOUND 12. 1. 40:

Di et hyl - 4-[ 6- net hoxy-2-[ (5-met hyl -1 H i m dazol -
hyl ] - 7- (2- nor phol i n- 4-yl et hoxy) -
4-
1:

wa

= n-

t etrahydroi soqui nolin- 1-yl]benzam de COVPOUND
4-{7- Et hoxy- 6- net hoxy- 2-[ ( 2-
| Him dazol -4- yl)nethyl]-

jl\)"

D
S -

2, 3, 4-tetrahydr oi soqui nol i n-

-yl'}- N, N-di et hyl benzam de COMPOUND 12. 1. 42

, N-Di et hyl -4-{7-i sopropoxy- 6-net hoxy-2-[ (2-

enyl - | Hi m dazol - 4-yl)methyl]- 1,2, 3,4-tetrahy

oi soqui nolin- 1-yl}benzam de COVPOUND 12. 1. 43:

, N-Di et hyl - 4-{6- met hoxy- 7- (2- nor phol i n- 4-yl et hoxy) - 2-

ZoTzZzrRRPIRrPRSzZR
= > -
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[ (2- phenyl -1 Hi m dazol -4-yl)nmethyl]-1, 2, 3, 4-tetrahydro
i soqui nolin-I-yl}benzam deCOVPOUND 12. 1. 44:

wol20esicetsiny| - 4- {7- met hoxy- 2-[ (4- et hyl - | H i m #aT/SE204/001939

yl)methyl]- 1,2, 3,4-tetrahydroi soqui nolin-

1-yl } benzam de COMPOUND 12. 1. 45: Met hyl

5-{[1-{4-[(di ethyl am no) cat#bnyl ] phenyl }-6, 7-

di met hoxy- 3, 4-di hydroi soqui nolin-2(I H-yl]nmethyl }-1 Hi
m dazol e- 4- car boxyl ate COMPOUND 12. 1. 46:

Wh t1§ ﬁa!{iﬁ#ﬁ hyl am no) car bonyl ] phenyl } - 6- met hoxy- 2- [ (4-
m dazol - 5-yl ) met hyl ] -
, SAHI FREDA BaUHaRRkdeRtidal thist esltitiensodt e
Cotpey s i ik Barplahcuizaly 0By
diastdrddnBirstemphtiomnérs,-gr (aixeeRerepH i m dazol - 5-yl ) met hyl ] -

5,6,7,8-tetrahydro[l, 3] di oxol o[ 4, 5-g] i soqui nol i n-5-yl}
ben m de COVPOUND 12. 1. 48:

~R5N N- Di eth | - 46- [ (2- phenyl - | H-i m dazol - 5-yl ) net hyl | -

ahydro[ |, 3] di oxol o[ 4, 5-g] i soqui nolin-5-yl}
de COMPOUND 12. 1. 49:

f71\1:[19,1?[151oxy 2-[(4-nmethyl -1 Himdazol -
1, 2, 3, 4-t et rahydr oi soqui nol i n-

1-yIRIN, I‘Bdl et hyI benzam de COVPOUND 12. 1. 50:

4-{6-Bro hoxy- 2-[ (2- phenyl -1 Hi m dazol - 5-

yl ) met , 3, 4-tetrahydroi soqui nol i n-

1-yl}- N N-di thyI benzam de COVPOUND 12. 1. 51:
4{67D|rre oxy-3-nme% - 2-[ (4-nmet hyl -1 H i m dazol -'5-
yl)methyl]-1, 2,3, 4-tetrahydroi soqui nolin-1-yl}
-N, N-di €kt hyl benzam de COVPOUND 12.1.52:

hNéN-D et hyl -4-[2- (1 Him dazol -5-yl met hyl ) -6, 7- di met hox

WO methyl - 1, 2, 3, 4-t et rahydr oi soqui nol i n-

1- yit o epieattt donCNREUNRAIRY

Dl i )Rqean%ﬁ? !ar%fll e?g&’éixﬁ? geléctaé tgf@fffng*ﬁ;?éﬁl dlé i ﬁgfuoln >

N bR R, EMRRIArbEy friged fiom 0% alogem, VO
Ci éﬁmymm-’hi’} 531'6ﬂkbx}QC3-150}®1C3¥114>ﬂyeC§ steyatogickdepsynol i n-
Cr it dsyEb ik (paBrcigh Cr RIS Shopid QO
Cs. oargn §§Tf%} &), e ysahirX dogxol ol (B tlkARHUS RD)-0-Hoiydny
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 Cisalkyl,
Ce.10aryl, Cy.salkoxy, Cs.¢cycloalkoxy, Cs.¢heterocyclyl-oxy, Cs.gheterocyclyl-C;.
salkoxy, Ce.joaryl-oxy, Cs.10aryl-Ci.salkoxy, Ci.salkyl-S(=0),-O-, Cs.10aryl-S(=0),-O-
, Crsalkyl-NH-S(=0),-O-, and (C-salkyl);N-S(=0),-O- are optionally substituted
with one or more groups selected from halogen, C.alkoxy, -OH, -NO,, Cy_salkyl,
-NH,, and -CO,-C;.3alky]l;

E is a 5-membered heterocyclyl optionally substituted with one or more

groups selected from halogen, Cy.salkyl, -C(=0)-O-C;.calkyl, Cs.10aryl, Ce.joaryl-
Ci.alkyl, and Cg.10aryl-S(=0),-; and

D is a divalent group comprising a benzene ring.

- 2 - A-compound-aceording te-claim- I, wherein-————~—-— T 0 T T



10

15

20

25

. 4_C.l.-4a1koxy,phenoxy,_benzy.loxy,C1_Ga]lcy1=S(.;O.)z-o-v,»phenyl-s(-=O)2-O-;-(;1‘;3a1ky1- TN

COVPOUND 12. 1. 56:

N, N-Di et hyl -4-{7-[ (2-phenyl -1 Him dazol -5-yl ) net hyl ] -
w0 2005868488 et r ahydr o[ | , 3] di oxol o[ 4, 5-f] i soqui noPCBSB20pk/p01939

benzam de COVPOUND 12. 1. 57:

N, N-Di et hyl -4-{5,6, 7-tri rretlgooxy-Z-[(4-rrethyI -l Himdaz
o -

?d§1£%%| i@212_}%%%3-&& h%}il.ydr oi soqui nol i n-1 -yl }benzam

N &zfanawydre ﬁrd{e n’ﬂeﬂﬂ}f Cimehoxy- 2-[ (2- phenyl -1 Hi ni daz
j{“} yl )JTE Jcam/p’ygkp@ mtl};seet;ép?g Jgrcr)r%I —-SE(I)ql(J)I-P%l iogen -NO,,

Ci. 6§lk§fl pg%/y(i 81 63 oxy, ()LQ 6c9clm&9§(¥et?dhgrﬁﬁ)p%1’dxyl, BYridhflazp
mmfvhé(ﬁﬁﬂ@}l}h!ét}ahb’ govpylt-ei _fatitoysty yratingl Gojalkoxy ~mbiphhlinyle

I et hyl benzam de 1. 60:;

Ci mmm engxy, benaylows ﬁ@s@}kﬁ S[(f@)zn@r RPenY S e o Lalkyl-

t
NSO g G DR YR or apy o adjacent sroups selected,
frond R IRE RS and R7 form a divalent group selected from —O-CH,-0- and —-O-CH,-
CHQIQF'\;%;}LE sd Cr gllzyll eyl CIeeyY e edybfbalRiyy! -1 H m da
tetr?n(%\%%%g, Bﬁ?ﬁgﬁ%ﬁhmﬂﬁbﬁ? Gttahgtitopytanyl-Ehedlizexy,
pyriﬂaﬂﬁ@ﬁmkxokym@@hﬁlﬁm& kot Pbsyoxy, berylren G1-ealinylrd(@@):-

o o S T o S B BN 5010

&hpxy2-OH,
R

-NQ,, 2n8 C4s4lkyl; ahydr0| soqui nol i n-7-yl di net hyI sul f amat e
h
S B oo hisny. el PO h ety oeci
said/ hﬁ?ﬁmé‘ﬁ)}l 1fni ARl aﬁw%@l?b&dﬂiﬂn}yﬂ anel cqmy))lally substltuted with
, 4-t'et r ahydr ol 'sogui nol i n- y&é—%% 6%” dl?cy
one(;@\m’&emqps selegted from halogen, Ci.42 1 -Ci3alkyl, phenyl,
bengytﬁagd%te:%nesz{l'lﬁgyﬁgﬁ@oxy' 7- phenoxy-2-[(2-phenyl -l H md

4-yl)methyl]-1, 2,3, 4-tetrahydroi soqu
i de COVPOUND 14.1.2: N, N-Di et hyl -4¢-{
[ (5-nmethyl - | Himdazol-4- yl)nethy phenoxXy-

O\ n-1 -yl } benzam

1, 2DSis4eleeted dloytlploing ege, pyoidylene,l - y1 } benzani de COVPOUND
14. 1. 3:

4{7 (4f 6- met hoxy- 2- [ ( 2- phe
4 y )net 3 4H trahydroi soqui nolin

- -yI }benzam de

3. A compound according to claim 1,

wherein

R! is selected from —H and methyl;

R? and R? are selected from ethyl and isopropyl;

R* R’ and RS are independently selected from —H, -OH, halogen, -NOs,
C1.¢alkyl, phenyl, C;.¢alkoxy, Cscycloalkoxy, tetrahydropyranyloxy, pyridinyloxy,
morpholinyloxy, tetrahydropyranyl-Cy.salkoxy, pyridinyl-C;.salkoxy, morpholinyl-



COVPOUND 14.1.4: N,N-Diethyl-4-{7-(4-fluoro rhen
Xy) - 6- met hoxy-2-[ (5-met hyl | H-

wOom@asois4 4-yl Ymet hyl ] -1, 2, 3, 4-t et r ahydr oi soquPQOISEZ00k/001939
yl } benzam de COVPOUND 14. 1. 5:

N, N-Di et hyl - 4- { 6- net hoxy- 7 4 rrethoxy rhenoxy) - 2- [ ( 5-
methyI-IH-lmdazoI 4y|)me I]-I 3, 4-tetrahydroi soq

in e QJND
1% ég @T’ m}ﬁ _(é a@gﬁ)g*‘g% 59r (qg aﬁ{aﬁent r%r%ué)s selected
fron%k) Tt RS i PY0-C8, 03wk 3aid phenoxy, benzyloxy, and phenyl-
2,3, 4-t et rahydroi soqui nol i n- 1-yl | benza{n g CO\/ECIIJ
S(—G)@ ~Q- dre optionally substituted with one or more groups selecte fro ogen
7- Benzyl oXxy) - 6- met hoxy-2-[ (5-nmet hyl -1 H-i m dazol
| and {ﬂh‘&hyl 1-1,2,3, 4- tetrahzdrm[goqw noI>/| n-1-yl}- NZN-dl e
e i
methis selel:{ech fmmm'gf .tlngx%) %g rrelt pyor)é%/cﬁg;f 21(1)&( M}léz%i)ll,( gv_herein
saldi%n'% guen &a\égfy?' %&Ulyp QJnthla}olﬂ 412 @pEaMIHA UYL

oneh!.r l}hd?b %Mﬁﬂs séledBd fottietyeet; Claaliatlh 67O yilkdl, pepyl,
1Him dazol -4-yl ) methyl] -

ben1y12a131heltzétl¢salf9@|¥10’f‘f§qu| nolin- 1-yl}benzam deCOVPOUND

fr 1 -benzylene,

10 é %f ectec}] Pmrﬁam)pcgr%yb%rﬁ:y ‘]zrpc)lhen }- 6- et hoxy- 2-[ ( 5-
msthyl-l Hi mdazol- [Ymethyl]-1,2,3,4-tet hydr0| soq

n-7-yl benzeneyul{onate C(]VP(lJND 1 :

N\Di hydr.oxy- 2- /f2- Dhen H-i i dazg
e R .
N, N- di et hyl benzam de COMPOUND did 1.7
N, N- Di et hyl - 4- {6- hydr oxy- 2-[ (2- phenyl -1 H-i m dazol -

yl)ymethyl]- 1,2,3 ,4-tetrahydroi soqui nolin-

1-
4. W%ﬁkﬁﬁﬁh%@i"?&%{gg}@%@ %?%eglhenyl -1 H i ni dazoi - 5-

yI )[{éﬁd’lgdldc{ecﬂ;ﬁr&ng-ﬁ dndtratthghydr oi soqui nol i n-
1 yl benzgm de OQUND 17. 1. 4.

15 aae Ry areethyl 2. 3, 4-t et r ahydr o- 6- hydr oxy- 2-[ (4- net h
W@g&i from" qi NG ARl thethokys ®Iué sédiey frbmbé)zBri-He-

O rhetBbs, h)dthﬂs‘{lﬁmhmoNW-ﬂn{l?fhﬂﬁﬂimelOKHaPﬁlfﬁ 4y gleated from

) P L B3 effioks SISO A0 ARbAY, oy Hobhg G-

tetbihid- ;emwame by Am@pholinofenawy bendyldkyphlempiy) 4 i d
20 fluorophenoxy, 3-methoxyphenoxy, 4- methoxyphenoxy, 3-pyridinyloxy,

methanesulfonyloxy, benzenesulfonyloxy, dimethylsulfamyloxy; or any two adjacent
groups selected from R* R’ and R® form —O-CH,-O-;
R’ is selected from —H and methoxy;
Rg

8

RN A
Lo
g

e

Eis \R11 , wherein A and B are independently selected from C, N
25 and S, and G is selected from C, N, O and S with a proviso that at least one of A, B
and G is C, at most one of A, B and G is S and one of the bonds between A and B,
__and between B and G is a double bond; .
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4-yl)methyl]- 1,2, 3, 4-tetrahydroi soqui nolin-
1-yl }benzam de COMPOUND 17.1.7:

wol20esicetsiny| - 4- { 6- hydr oxy-2-[ (5-netliyl -1 H i m #aT/E2004/001939

yl)met hyl ] - 7- phenoxy- 1, 2, 3, 4-tetrahydroi soqui nol i n-
1-yl } benzam de COMPOUND 17. 1. 8:
N, N- Di et hyl - 4-{7- (4-f | uor 0162

h 2- | | H- -
SRR P PSR g e
seleé‘tleal %ﬁ?—@ﬂ‘aﬁ@ QIR defectedtrom —H, methyl, n—butyl and phenyl
4y N N-Diethyl -4-{ -(4-fluoro

18| spl@nt@szlﬁm =Hyhethyl, benzyl sndbepganpsylionyl.

gstzsrglc‘fﬁg?g&lﬁ |n§n§‘t%{zl %l%elnyle%\e R ﬁr?b e{er:rrllede COVPOUND
18 1. 1:

COVPEOND 18.1. 2 .
4-{2-[(I1,5-Di et hyl -1 Hi m dazol - 4y|)rrethy|] 6, 7- di net
hoxy 1, 2,3, 4- tetrahydroisoquinolln-

5. N I\';fgi ﬁé’ nzam de COVPOUND 19. 1. 1:
%’i“ﬂ% B9 fi % 2-[(5-nmethyl -1 Himdazol - 4-
coMPbmtrDyﬂzlr 1IN Xi-Biedh 13- § Rh@dfuey8Rey67t dimethoxy-1,2,3,4-
-yl }-N, N-di et%llpbenzam de COVPOUND 20. 1. 1:

tetrahyp{q&qusmnﬂ BBy DepEAuidet hyl - | H-i i dazol - 5-
CoNtR TNl - e s Db R R RS RSB9Y 0304,
tetra{}(yklﬁ)lsdi}uﬁmﬂnnleyﬂjmxmoiy}: l\Ié,lI*Jnhéthy]_behzbdﬂ_udal gjaz ol -
o b 8, e LB A% B2
2-[(4-methyl -1 H d |
te&%&%ﬁ@?ﬂl&ﬁ&@f@ gy}z%%lg@irﬁgﬁydg (OI sggw xol [ n-I m dazo
commwmmhﬂdb{Wmomzz(tmen-s-ylmethyl) 1,2,3,4-

tteatydroppothtipr |-+ Doy TR S Ry RPReR e ol i ne

enea [\ﬁ@i@@ 2- thyl)-6,7-dimethoxy-1,2,3,4-
COMBI\Cé%lQet hyl _dI_Q{ (]18) - {[Sér)gxflurglme ZY)p enylm-el IE)I-lem dazol

tetralﬁﬁdrgasqcrmdilyﬂ-!-yl memosy}daem@am@hydr oi soqui nol i n-

CO&F#@@E{]@%%{{%% éY'gg @/1%” n"ﬁ(%lmeﬁ}lgrpy B22eEi mi dazol

tetral@drmsoqumohn— —yl]methoxy} -N,N-diethylbenzamide
gd 2,3, 4-tetrahydraoi soqui nal i n:| 05} ?
CO ﬁ@m&»ﬁ 302 ({1 ,%Dlmemo@v@rﬁﬁ%phans{l(lf's}mlﬂaz@ yl

1,2,5 f@@%ﬂycﬁoﬂgﬁxﬁﬁﬁ}ﬁ- g—yﬁ}%‘e’tﬂ@)@jﬁ ,N’hlethylbenzamlde
COMPOUND 12.1.8: 4-({6,7-Dimethoxy-2-[(2-phenyl-1H-imidazol-5-yl)methyl]-
1,2,3 4-tetrahydroisoquinolin-1-yl}methyl)-N,N-diethylbenzamide

COMPOUND 12.1.9: 4-{6,7-Dimethoxy-2-{(2-phenyl-1H-imidazol-5-yl)methyl]-
1,2,3,4-tetrahydroisoquinolin-1-y1}-N,N-diethylbenzamide

COMPOUND 12.1.10: N,N-Diethyl-4- {6-methoxy-2-[(2-phenyl-1H-imidazol-5-
yDmethyl]-1,2,3,4-tetrahydroisoquinolin-1-yl} benzamide

COMPOUND 12.1.11: N N-Diethyl-4- { 7-methoxy-2-[(2-phenyl- 1 H-imidazol-5-
yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1-yl} benzamide
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I m dazol -5-yl)nmethyl]-1, 2,3, 4-tetrahydroi soqui nolin-I-
yl } benzai ni de COMPOUND 20. 2. 4:

wol20esicessiy| - 4- { (I R) - 7- i sopr opoxy- 6- net hoxy- 2- pC#/SEz#A001939

H-

i mdazol -5-yl)nmethyl]-1,2,3,4-tetrahydroi soqui nolin-|I-
yl } benzami de COVPOUND 20. 11@3

COMPIC\)I-L&]SH 1.12: bil(ll I§1)eth§/1-l s&p f(g Xylﬁlﬁm{}f%éﬁ-szy{)&x%t eny
125»&'1&?%1@@?& ﬁélﬂbﬁl}éov%?yéﬂzah& 3, 4-t et rahydr oi soqui nol i n
enz

cowmnayu 1346 {2-Fp- Bﬂltylsk}éﬂmpiﬁzyl-é-yﬂbmqﬂa%ﬁi JipsthorzEny

1,2 ?’ ﬁfta‘é‘itmdr@s‘iﬂ“}wphlﬂl]}31?111\59?,‘[11?'1?%2?‘%ydr oi soqui nol i n-1 -

COMPIRETBHAN 04, GO fﬂQlt?l%-Gﬁlo@@ 1H-imidazol-5-yl)methyli]-6,7-
NN-D|ethyI 4-{(15) - 6-net hox 7N(2 m)rpholln4ylethox
dimgthoxy-1,2,3,4-tetrahydroisoquinolin-1-yI}- diethylbenzamide

cofBRR o5 41 TR Pl Al R S rger’s Y BlcAAf
1,2 Nf%@h@&éﬁ'socﬁnﬂdﬁn@)-yﬁ NNttty Bedzamider phol i n- 4-yl et hox
COMRQUENBZs] 164§ ity (G- phons iy eeal-Sshmel

1,2 er4'\€é Bl}d 5@9@1&1@@%@1 %Qethﬁbgnzamlde

COMPCGUNIX E2.1 ahy@(ﬁﬂ-@lmethb&)(-ﬂ—Q[lf(phenylsulfonyl) 1H-pyrrol-2-
met hyl -1 H-im dazol (2 %lllll\lf UI nol i nyl ] - ben2;
yl]magthyls - IGHRHcisig: 1g0qp}1/n 1in- dieRyToen2emidd
cOMPOGNS 11 18- N-Blethy1-$2 ‘ﬂ@t@thpmmleylﬁﬂrﬁhia@m&- [(4
yDethj46;1-Hirhethalgyz bR 35 tetrphpdrhisbguinolind it rearamaige] - benza

CORRSEND! by 115 {5 Dimeghogy2 Fdpetiylt gl S et
1,2,3,4- hetrah}lcll_rI_O}sanudlg%l(l)n-l gll}-N N-dleth?rlbenzalmslge S ol | n

COMREUSOMDUID g@sz-xgnnet%‘ggt_zh Y4 raeigt mdazo LYy A T
1, 2I§ J\lfe%aﬁyg%moqm[lé A ll}—%?,l%kﬁeth?fbr ahygdag- 6- hydroxy-2-[ (4
CONBEOYND b il i1 dR2QDibthyl-J-TER I3y 1et1}ahy&mﬁ&meﬁiobm-321-[](44mm‘nh)d-

n de; and pharnmaceutically _accep bI e salts thereof

IHBmIdQZ@bﬁ}YélljliiﬂiIhSd}:édi"QﬂlluW@ lpﬁl]é’ﬁi}z €of claims 1-5 for
COW%@“N]?]% CRIE! IﬁletﬁX -g-'ﬂf rg?ﬁ%ﬁéazﬁl-G?m%ﬁig _RREMHNg

one of "cfains he manuf dacture’of a
1,2[B§ﬂitmﬁ§%mfoﬁoqmnbh1e—lt3h]éjemmdé pai n anxi ety or

BB AT NS5 B B RALET S B gimetons
i gpnsts s 2 0 o
COMPOUND 12.1.24: 4-{6 7-D1methoxy—2 [(S-phenyl -2- furyl)methyl] -1,2,3,4-
tetrahydroisoquinolin-1-y1}-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
COMPOUND 12.1.26: N,N-Diethyl-4- { 7-hydroxy-6-methoxy-2-[(5-methyl-1H-
imidazol-4-y1)methyl]-1,2,3,4-tetrahydroisoquinolin—1-y1}benzamide
COMPOUND 12.1.27: N,N-Diethyl-4- {7-hydroxy-6-methoxy-2-[(2-phenyl-1H-
1m1dazol—4-y1)methyl] -1,2,3,4- tetrahydrmsoqulnolm- —yl}benzamlde
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9. A nethod for the therapy of pain in a warm bl ooded
animal, conprising the step of admnistering to said

wanbeswie14sm need of such therapy a therapeuti caPCy/SE2004/001939

ef fective amount of a conmpound according to any one of
clainms 1-5. 10. A nethod fo({ t he therapy of functi onal
gastroi ntestinal di sordersl® a warm bl ooded ani mal ,

coﬁﬁagmﬁhsuczgs @t[gpsg fAdm. m&g&u £ )&Qt@g Lgl7 %&%x_e, n

a "t her apeu |ca

12Wydfo@qﬁﬁﬂh@ﬂ@d}%N@d@th@ﬂaehﬁa@dy one of cI ai ns
11. A process _for_pre arlnga ormJ

d
CONTPOURI 1211 B ity SPHacBPoCRg s o Ba g - meiy
E%H;fa d f f la IV
12§Q%e9grrogsf§ &@g%a&w&&ﬁo InV \a/herglr 2URS and
CONRBORMND i1 2de3de ne{mt ngsthbye;c el -ﬁTedml—lH-irmdatzo@4—y1)mb1ﬁ1yl];
Lo Rl BN Bl st 0T
co@ogm’ﬁk hh9al 30 215({6 g. Iﬁﬁ%{eﬁ{&&)@{%l-m%yl 1@11@&%51&5 QM-

i Coaryl - ox I oar 4al koxy,

1,2 3;114@3}:&9101@@:;@))11@-1@1}melhoxth)lﬂm@u};:l@rza@de G

T AR R e R

1,2 §4ﬂafmﬁaﬁﬁsdqhﬁﬁhhha§1}fn@q%qi)-wmaxétmbéi@a@me ri ng of

) erelrn sal

coMERURvR21G5: B dcijelDithsdsginozsbenlohong LosllA-Bxghyl- 1H-

mid DRy b RSP B fgNonlte ¢ )

COMPOUNI 128234 ¥ - (4NitP Bt @miroRarb@iyliphenyl} -2-[(2-phenyl-1H- -

imidazol-5-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-6-yl methanesulfonate
COMPOUND 12.1.35: 1-{4-[(Diethylamino)carbonyl]pheny!}-2-[(4-methyl-1H-
imidazol-5-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-6-yl dimethylsulfamate
COMPOUND 12.1.36: 1-{4-[(Diethylamino)carbonyl]phenyl}-2-[(2-pheny}-1H-
imidazol-5-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-6-yl dimethylsulfamate
COMPOUND 12.1.37: 4-{2-[(2,5-Dimethyl-1,3-thiazol-4-yl)methyl]-6,7-dimethoxy-
1,2,3,4-tetrahydroisoquinolin-1-y1}-N,N-diethylbenzamide

COMPOUND 12.1.38: 4-{6,7-Dimethoxy-2-[(2-phenyl-1,3-thiazol-5-yD)methyl]}-
1,2,3,4-tetrahydroisoquinolin-1-yl}-N,N-diethylbenzamide

COMPOUND 12.1.39: N,N-Diethyl-4-{7-isopropoxy-6-methoxy-2-[(5-methyl-1H-
imidazol-4-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1-yl} benzamide

COMPOUND 12.1.40: N,N-Diethyl-4-[6-methoxy-2-[(5-methyl-1H-imidazol-4-
yl)methyl]-7-(2-morpholin-4-ylethoxy)-1,2,3,4-tetrahydroisoquinolin-1-yl]benzamide
COMPOUND 12.1.41: 4-{7-Ethoxy-6-methoxy-2-[(2-phenyl-1H-imidazol-4-
yDmethyl]-1,2,3 4-tetrahydroisoquinolin-1-yl}-N,N-diethylbenzamide

COMPOUND 12.1.42: N,N-Diethyl-4-{7-isopropoxy-6-methoxy-2-[(2-phenyl-1H-
imidazol-4-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1-yl}benzamide

COMPOUND 12.1.43: N,N-Diethyl-4-{6-methoxy-7-(2-morpholin-4-ylethoxy)-2-
[2- phenyl 1H-imidazol-4 —yl)methyl] -1,2,3 4-tetrahydro1soqu1nohn— -yl}benzamlde
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(G .6alkyl)2N-5(=0O 2-O are optionally substituted
Wi th one or nore groups selected from hal ogen, C

wo3ealskexsgs - OH, -NO2, G _3al kyl, -NH2, and - CORETISE2004/001939

.3alkyl; and Dis a divalent group conprising a
benzene ring. 12. A proces%for prepari ng a conpound
of formulaV, RR7 DR ON i/corrprlsmg of the step

cofpo SRy S RBRAA £ LR e sn s

cat al yst:

yl)nﬁ:Th&@ZM 4%Misoqubhnn ﬂ}bemzamicbct ed from -

CoRDD: 1?1 45 Meta%? F&@ﬁé‘} G eicnmaRinass e o UBPEORER T r om
dimy HYsoquinol ﬂ%yﬁﬁﬂrlﬁldarigﬁpﬁﬂﬁﬁﬂi}}lé‘te
COI%/!%‘PPégﬁD' lerh i%ﬁlakﬁmlzfﬁfmoabbmﬁ}phenﬂ} 6—meth0xy 2 [(4- ¢
L
methgfs Qf{” ity g% 2o§}2 o e {lc o kSI) ) e 001 2-0-: or
CORPOUND 12.1.47: NN-Dlethy1—4 {6-[(4-methyl-1H-imidazo 5-yDmethyl]-
5,6,7,8-tetrahydro[ 1,3]dioxolo[4,5-gisoquinolin-5 -yl}benzamide

COMPOUND 12.1.48: N N-Diethyl-4-{6-[(2-phenyl-1H-imidazol-5-yl)methyl]-
5,6,7,8-tetrahydro[1,3]dioxolo[4,5-g] isoquinolin-5-yl}benzamide

COMPOUND 12.1.49: 4-{6-Bromo-7 -methoxy-2-[(4-methyl-1H-imidazol-3-
yl)methyl]-1,2,3 4-tetrahydroisoquinolin-1 -yl}-N,N-diethylbenzamide
COMPOUND 12.1.50: 4- {6—Bromo—7-methoxy—2—[(2-pheny1—1H—imidazol—5-
yl)methyl]—1,2,3,4-tetrahydroisoquinolin-1-yl}—N,N-diethylbenzamide
COMPOUND 12.1.51: 4-{6,7 _Dimethoxy-3-methyl-2-[(4-methyl-1H-imidazol-5-
yl)methyl]—l,2,3,4-tetrahydroisoquin01in—1-y1} -N,N-diethylbenzamide
COMPOUND 12.1.52: N,N—Diethy1—4-[2-(1H—imidazol—S—ylmethyl)-6,7-dimethoxy-
3-methyl—1,2,3,4—tetrahydroisoquinolin—1-y1]benzarm'de

COMPOUND 12.1.53: N,N-Diethyl-4- {6-methoxy-2-[(4-methyl-1H-imidazol-5-
yl)methyl]-7 -nitro-1,2,3,4-tetrahydroisoquinolin-1-yl}benzamide

COMPOUND 12.1.54: N,N-Diethyl-4- {6-methoxy-2-[(4-methyl-1H-imidazol-5-
yl)methyl]—S-nitro-l,2,3,4-tetrahydroisoquinolin—1-y1}benzamide

COMPOUND 12.1.55: N,N-Diethyl-4-{7-[(4-methyl-1H-imidazol-5-yl)methyl]-
6,7,8,9—tetrahydro[1,3]dioxolo[4,5-f]isoquinolin—ﬁ-yl}benzamide

COMPOUND 12.1.56: N,N-Diethyl-4-{7-[(2-phenyl-1H-imidazol-5-yl)methyl]-
6,7,8,9-tetrahydro[1,3]dioxolo[4,5-ﬂisoquinolin-6—yl}benzamide

COMPOUND 12.1.57: N.N-Diethyl-4-{5,6,7-trimethoxy-2-[(4-methyl-1H-imidazol-
5-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1-y1}benzamide

COMPOUND 12.1.58: N, N-Diethyl-4-{5,6,7-trimethoxy-2-[(2-phenyl-1H-imidazol-
5-y1)methy1]71,2,3,4-tetrahydroisoquinolin—1-y1}benzamide



10

15

20

25

30

two adj acent groups selected fromR4, R5, R6 and R7
forma portion of a 5 or 6- nenbered ring that fused

wWoi2005/06 w84 benzene ring of formula |, wherei n sRCTSER004/001939
al kyl, C-ioaryl, G - alkoxy, C - cycloal koxy, C -
heterocyclyl oxy, C3- 6heterocyc|y| C . 4al koxy, C6.i
oaryl -oxy, C6.ioaryl - 4K0% oxy G - 6a| kyl - S(=0)

codiB g g S R i

-ylﬁig&gﬁgﬂ% —t&‘ériﬂjld%iﬁ)q@{noﬁﬁrley]gm opdicsiglibatzadider om

N
comeozn@ 124l WN Nalﬁ@ﬂwlﬂs[éan%thow 8r{£53 3';% 1@%}?5‘\% ?%g a

O Bty P RS o RAN Do Ao BATROTE
comPmaund 20f.6f:Q4 NUDibt L {6afttibroE?- ﬁtdmoxym [(Awhethgdi- HLY i s
sel ected from - RL is

imidnapleZtyBenctidln 2,34~ éﬁﬁrahydrmsmunolp@lgsﬁ& qRzargids
f
colgeRReBIon L w5 BRALLIEM el sl ol

imid¥2bPs§metiNIR 1,203, 4-rtetﬂahk§4‘oxso(iﬁnohmdl=ykberdammbl koxy,

cowﬁ%%ﬁb?ﬁﬁ‘é& -G fupigicarbony ienyt o grothexy-2-12-

pf‘eﬁ%loﬁ%??“ %@I(’f;sﬁ%%d Hq%’ﬁ%{ﬁ&%?é uﬁ%%7$1, and (G
dimethglskifhnatd S(=0) 2- O ; or any tvvo adj acent groups

CO@ﬁ’l(ﬁjlt\TB 3f{ ?n?\l%l Dl&gyl- T6-te oxy i P(rsmngﬂl%{ﬁii&?da%l-fﬁ 5

yl)methyl]-7-(tetrahydro-2H-pyran—4—yloxy)—1,2,3,4-tetrahydroisoquinolin—1-

yl]benzamide

COMPOUND 14.1.1: N,N-Diethyl-4- {6-methoxy-7-phenoxy-2-[(2-phenyl-1H-
imidazol-4-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1 -yl}benzamide

COMPOUND 14.1.2: N,N-Diethyl-4- {6-methoxy-2-[(5-methyl-1H-imidazol-4-
yl)methyl]-7-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-
lH—imidazol—4—y1)methy1]-1,2,3,4—tetrahydroisoquinolin-1-y1}benzamide
COMPOUND 14.1.4: N,N-Diethyl-4- {7-(4-fluorophenodxy)-6-methoxy-2-[(S-methyl-
1H;imidazol-4-y1)methy1]-1 ,2,3,4-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]-1,2,3,4-tetrahydroisoquinolin—1-y1}benzamide
COMPOUND 14.1.6: N,N-Diethyl-4-[6-methoxy-2-[(5-methyl-1H-imidazol-4-
yDmethyl]-7-(pyridin-3-yloxy)-1,2,3 [A-tetrahydroisoquinolin-1-ylJbenzamide
COMPOUND 15.1.1: 4-{7-(B enzyloxy)-6-methoxy-2-[(5-methyl-1H-imidazol-4-
yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1-y1} -N,N-diethylbenzamide
COMPOUND 16.4.1: N,N-Diethyl-4- {6-methoxy-7-(3-methoxyphenoxy)-2-[(5-
methyl-lH—imidazol-4-yl)methy1]-1,2,3,4-tetrahydroisoquinolin—1-y1}benzamide
COMPOUND 16.4.2: N,N-Diethyl-4- {6-methoxy-7-(4-methoxyphenoxy)-2-[(5-
rnethyl 1H-imidazol- 4-yl)methyl] -1,2,3,4- tetrahydrmsoqumohn— -yl}benzamlde
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menbered ring that fused with the benzene ring of
formula I, wherein said C *alkyl, C-ioaryl,C -
walbswg148€3- 6¢cycl oal koxy, C - heterocycl yl - oxy PCOSE2004/001939

-eheterocyclyl -G . 4al koxy, Cd-ioaryl-oxy, C

-ioaryl -G "al koxy, G -6al kyl -S(=0 2-0,

C6- | oarlyl -|S(:Rz 2-00- , G @al kyl -NH S(=O 2-0, and

yl.) = - O o n d

oo TN Sl e PP B R Al e
metHyl- qﬂﬁﬂ?ﬂ)ﬂzol @l)mem% lglﬁaﬂe{iﬂé{ﬂl ydroidb&hinslfid7-yC2- G

is"a menber ed heterocyclyl optionally
benzeubmﬂﬁonwlleed vvlth one or nore groups selected from

colbbE8 S i R bttty

12%){&%&%&&%&&@%}%@@ agidei ng 14. A process
f'or préparing ound ormul a | X,
CONBAATII 1Agh-2: r}éébﬂx%laﬂ &@hﬁk@ﬁw%&@ﬁb?%ﬂéi W%CH -5-

2- e & selected from- H
yl)%lﬁlé(oi’ﬁ% 8‘?%‘%% mo’f-]ﬁge?lgﬂ’és}lez ected from- alkyl,
comcﬁmml 1ga. KYN,N-%thﬁafr-W-hfjﬂroxM -K$4phenyl-1H-imidazol-5-

6heterocyclyl -C i ., 4al ky ryl, and
yl)@séhéxm,éﬁt;ahydm@q&nﬁll@ér&f}} B“éf? ,
h I
Ses AR %Fgﬁ%fﬁ%%?’?dh%[‘r“&“:m”l ”‘
1m1mt>pg-t§/II1)me(f]1yl]3alsdcp]xr;qhnytj}ﬁenzarﬁi@p G .3alkyl, - NH2 and

oMY a3y ER s Jabeal by e
y1)1§é{ﬂy1§1 2 @]Ettigﬂrahyﬁéms@&moﬁﬁg ﬁ?gﬁiﬁm&dg ependent | y S
COMR@UND 17j1 & HLNdxythyk%-{édyd?Qﬁr}igkgnoxE—Z [_(g-%lhlégylrl 1HC-
1m1£]aezto -4- ‘iy thl] q),%?a A-tetrahydroisoquinolin-1-y1} benzamide

COMPOUND 17.1.7;: N,N-Diethyl-4- {6-hydroxy-2-[(5-methyl-1H-imidazol-4-
yl)methyl]-7—phenoxy-1,2,3,4-tetrahydroisoquinolin—1-y1}benzamide

COMPOUND 17.1.8: N,N-Diethyl-4- {7-(4-fluorophenoxy)-6-hydroxy-2-[(2-phenyl-
1H-imidazol-4-yDmethy1]-1,2,3,4-tetrahydroisoquinolin-1-y1} benzamide
COMPOUND 17.1.9: N,N-Diethyl-4- {7—(4-ﬂuorophenoxy)-6-hydroxy-2-[(S-methyl— :
1H-imidazol-4-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1 -yl}benzamide
COMPOUND 18.1.1: 4-{2-[(1,4-Dimethyl-1H-imidazol-5-yl)methyl]-6,7-dimethoxy-
1,2,3,4-tetrahydroisoquinolin—1-yl}-N,N-diethylbenzamide

COMPOUND 18.1.2: 4-{2-[(1,5-Dimethyl- 1H-imidazol-4-yl)methyl]-6,7-dimethoxy-
1,2,3 4-tetrahydroisoquinolin-1-y1}-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-yl} -N,N-diethylbenzamide

COMPOUND 20.1.1: 4-{(15)-6,7-Dimethoxy-2-[(4-methyl-1H-imidazol-5-
ylmethyl]-1,2,3,4-tetrahydroisoquinolin-1-yl} -N,N-diethylbenzamide

COMPOUND 20.2.1: 4-{(1R)-6,7-Dimethoxy-2-[(4-methyl-1H-imidazol-5-
yDmethyl]-1,2,3,4-tetrahydroisoquinolin-1-yl} -N,N-diethylbenzamide
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C3- 6heterocyclyl -C i .4al koxy, C6.ioaryl-oxy, C
-ioaryl -G "al koxy, G . all y I-5
wOR#s061488- i oaryl - S(=0) 2-0-, G . 6al kyl - NH S( rOr/BELD04/001939
and (G .6alkyl)2N-S(=02-0G; or R4 and R5 together
forma portion of a 5 or 6-nmenbered ring that fused
with the benzene ring of ft8&ula |, wherein said G -

cor%‘%éﬁmg%: P Bbiets %?@Lﬁwﬁ?ﬁ& L fRpidgeol-
yDuieEY P 3 ‘E()[eB)agy%iO%@%‘h?@‘ 3? ke . d
com@myﬂ) 202 B DRI e(na)(éenethgayﬁy[m patisl=idf-midazol-5-

are ogtlona ubstltuégq th one Or more groups

yhmeghE1 2eP- D TANEIcsyaHIno ©oH, -N®2, G
COM%%‘JL%YIB 20, Ny Nkt ﬁqi{@s;%a{;}@yé K2 _AN@.-fheng1-2Hdinidze1s-

oup conprising a benzene ring. A process for
yl)nmﬂ@sn}an42@4aeuahyﬁmamumblmdryk&m@zmmdem cr NR X

ONGEUNRA2 3, ﬁ&e@%@ﬁ@ﬁ"ﬁﬁﬁﬁwg S Eh Lol s-
yl)nﬁéqiyf[\gh%d?%etf Irfd)ﬁnﬂrﬂi}sﬁtz@ﬂndwﬁpound with Rl4-Y
’by deprotec ng the =NH grou X' | wh
COMPQIUND, 2021 .4y N2N-Dietbyil- 4&@1 - iSﬂEIQB@%gﬁ]P‘Pt O%Yef ég 5 t?lyl'
s L S A g

COMPBURDORYZ4YN N-@1eth§=lii‘ri<{()1>ﬁl) 7—(§opr0@axy—l6—mﬁd§npxﬁ2-[(()4)-(—%/11,ethyl-
-1 oaryl - G ~al kox 6al ky
1H-$pidayol- iayl)n@hyl]gﬁ;z;@ya}-t o@y@@%ﬁwﬁqeazmld%ar yl-
copfi A X SY PR S bean pepte B pb
1HheEeses-y)methyl]-1,2,3 4—tetrahydr01soqu1nohn— —yl}benzamlde
COMPOUND 20.2.5: N,N-Diethyl-4- {(1R)-7-isopropoxy-6-methoxy-2- [(2-phenyl-
lH-imidazol-S-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-l-yl}benzamide
COMPOUND 20.1.6: N,N-Diethyl-4-{(1 S)-6-methoxy-7-(2-morpholin-4-ylethoxy)-
2-[(2-phenyl-1H-imidazol-5-yl)methyl]-1,2,3 A-tetrahydroisoquinolin-1-yl}benzamide
COMPOUND 20.2.6: N,N-Diethyl-4- {(1R)-6-methoxy-7-(2-morpholin-4-ylethoxy)-
2-[(2-phenyl- IH-imidazol-S—yl)methyl]—1,2,3,4-tetrahydroisoquinolin—1-yl}benzamide
COMPOUND 20.1.7: N,N-Diethyl-4-[(1S)-1 ,2,3 A-tetrahydro-6-methoxy-2-[(4-
methyl-1H—imidazol—5—y1)methy1]-1-isoquinolinyl]—benzamide
COMPOUND 20.2.7: N,N—Diethy1-4-[(1R)-1,2,3,4-tetrahydro-6-methoxy—2-[(4-
methyl-lH—imidazol-S—yl)methyl]-1—isoquinolinyl]—benzamide
COMPOUND 20.1.8: N,N-Diethyl-4-[(15)-1 ,2,3,4-tetrahydro-6-hydroxy-2-{(4-
methyl—1H—imidazol—5-y1)methyl]-1-isoquinolinyl]—benzamide
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-isoquinolinyl]-benzamide;

and pharmaceutically acceptable salts thereof.

6. A compound according to any one of claims 1-5 for use as a medicament.




r!ng of formula |, wherein said G - al kyl -
G ~al koxy, C3-6cycl oal koxy, C3. 6het eroczcl’ yIC- olxgéryl ’
WQoBhetasuocycl yl - C i - 4al koxy, C6-ioaryl -oxy, ECT/SE2004/001939
-ioaryl -G "al koxy, G .6alkyl-S(=0 2-0,
CG ioaryl -S(=0) 2-0-, G .6alkyl-NHS(=0 2-O, and
6al kyI ) 2N- §( O) 2- 01 e optionally substituted

7. G MhaRRosbh ooipppurtpaind 1 457 Bl f A S8 e gpucture

of a 3Rt Mot Fornd Sehipl @8 BiTh, Ridety or figlotiona asﬁtrcnmemnal

_ .ngegfkyl-S(:O)IZ-,@g:G ?Oaryl g(, =0 2-, Ci@ 6al kyl - NHS( =

disoBJer2-, and (G . 6al kyl ) 2N-S(=0) 2-; Rl is selected from
- Hand G . alkyl; R2 and R3 are independently
selected from- Hand G - alkyl; and Dis a divalent

5 8. 9N WpBh&AHREkiRiaNEoApdReivhReprisiig a compound according to any one

of claims 1-5 and a pharmaceutically acceptable carrier.

9. A method for the therapy of pain in a warm-blooded animal, comprising the
step of administering to said animal in need of such therapy a therapeutically effective

10  amount of a compound according to any one of claims 1-5.

10. A method for the therapy of functional gastrointestinal disorders in a warm-

blooded animal, comprising the step of administering to said animal in need of such .

therapy a therapeutically effective amount of a compound according to any one of
15  claims 1-5.

11. A process for preparing a compound of formula II,

RS
R NH
D
)\ R2
0~ N7
e
II
20 comprising of the step of reacting a compound of formula [T with a compound

of formula IV in the presence of HNRR?:
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OYCJ
A ¢
O Cl
I IV ,
wherein

R? and R® are independently selected from —H and C;.salkyl;
R® and R® are independently selected from —H, -OH, halogen, -NO,, Cysalkyl,
5  Cg.oaryl, Ciealkoxy, C3-6qycloallcoxy, Cs.sheterocyclyl-oxy, Cs.sheterocyclyl-
Ci.4alkoxy, Cs.j0aryl-oxy, Cs.10aryl-Ci.galkoxy, Ci-galkyl-S(=0),-O-, Cs.j0aryl-
S(=0),-0-, C,.alkyl-NH-S(=0),-0-, and (C;.salkyl);N-S(=0)-O-; or R’ and R®
together form a portion of a 5 or 6-rn"ember)é(hi‘ri1'1g thaf fused with the benzene ring of
formula I, wherein said Cy_galkyl, Cg.j0aryl, C;.¢alkoxy, Cs.scycloalkoxy, Cs.

10  gheterocyclyl-oxy, Cs.gheterocyclyl-Ci.4alkoxy, Cs.10aryl-oxy, Ce.10aryl-Ci.qalkoxy,
C1.6alkyl-S(=0),-0-, Cg.10aryl-S(=0),-0-, C1.salkyl-NH-S(=0),-O-, and
(C1.6alkyl),N-S(=0),-O- are optionally substituted with one or more groups selected
from halogen, C;.salkoxy, -OH, -NO,, C;salkyl, -NH,, and -CO,-C;.3alkyl; and

D is a divalent group comprising a benzene ring.

15
12. A process for preparing a compound of formula V,
R*
R? R’
R® NH
R D
R
o) ITI/
R

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

20  compound of formula VII in the presence of an acid catalyst:
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0 R*
j\ , RS R
o) N/R
L5 6 NH2
R R
R’
il VI
wherein
X is selected from —~CH(OEt),, =CHOMe and —-CHO,;
5 R! is selected from ~H and Cp.¢alkyl;

R? and R® are independently selected from —H and C;_¢alkyl;
R* R°,R®and R are independently selected from —H, -OH, halpgen, -NO,,
Ci.¢alkyl, Cs.10aryl, Ci.salkoxy, Cs.scycloalkoxy, Cg-sheteroc§cl§l-oxy, g
Cs.gheterocyclyl-Cy.4alkoxy, Ce.10aryl-oxy, Ce.10aryl-Cisalkoxy, C1.¢alkyl-S(=0),-O-,
10 Ce.10aryl-S(=0),-0O-, Cy.alkyl-NH-S(=0),-O-, and (C,.calkyl);N-S(=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.10aryl, Crealkoxy, Cs.¢cycloalkoxy, Csgheterocyclyl-oxy, Cs.sheterocyclyl-
Ci.4alkoxy, Ce.10aryl-oxy, Ce.j0aryl-Ci.salkoxy, C1.6alkyl-S(=0),-0-, Ce.jparyl-
15 §(=0),-0-, Cy.¢alkyl-NH-S(=0),-0-, and (C.¢alkyl);N-S(=0),-O- are optionally
substituted with one or more groups selected from halogen, C;.3alkoxy, -OH, -NO,
Cyalkyl, -NH,, and -CO,-C;.3alkyl; and

D is a divalent group comprising a benzene ring.

20 13. A process for preparing a compound of formula I,
R*
R R'
. N._E
R D
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comprising: reacting a compound of formula VIII with E-CHO:

R4
R 3
N
R® Sy
R D
AR
7
RS
VIII
5 wherein

Y is selected from —H and —C(=0)-O-t-butyl;
R! is selected from —H and Ci.¢alkyl;
R* and R? are independently selected from —H and C;¢alkyl;
R* R’, R® and R are independently selected from —H, -OH, halogen, -NO,,
10  Cy.ealkyl, Ce.1oaryl, Ci.salkoxy, Cs.scycloalkoxy, Cs.¢heterocyclyl-oxy,
Cs.gsheterocyclyl-C; 4alkoxy, Ce.jparyl-oxy, C6-1;>ary1-C1.4a1koxy, Ci.6alkyl-S(=0),-0O-,
Cs.10aryl-S(=0),-0-, Cy.¢alkyl-NH-S(=0),-0-, and (C;-¢alkyl);N-S(=0),-O-; or any
two adjacent groups selected from R*, R, R® and R7 form a portion of a 5 or 6-
membered ring that fused with the benzene ring of formula I, wherein said C;.¢alkyl,
15  Ceaoaryl, Crsalkoxy, Cs.¢cycloalkoxy, Cs.gheterocyclyl-oxy, Cs.gheterocyclyl-C;.
salkoxy, Ce.1paryl-oxy, Ce.j0aryl-C;.salkoxy, Ci.salkyl-S(=0);-O-, Cg.10aryl-S(=0);-O-
, C1.6alkyl-NH-S(=0),-0-, and (C,.salkyl);N-S(=0),-O- are optionally substituted
with one or more groups selected from halogen, C;.salkoxy, -OH, -NO,, C;.zalkyl,
-NH;, and -CO,-C;.3alkyl;
20 E is a 5-membered heterocyclyl optionally substituted with one or more
groups selected from halogen, C;.¢alkyl, -C(=0)-O-C;.salkyl, Cs.10aryl, Cs.10aryl-
Cy.4alkyl, and Cg.1paryl-S(=0),-; and

D is a divalent group comprising a benzene ring.
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14. A process for preparing a compound of formula IX,
R*
R R'
NH
R"?0
R D
AR
0~ N7
e
X
comprising: reacting a compound of formula X with R'%-0H or R'2-B(OH),:
5
R*
RY R'
N
HO Y
R D
AR
o) l?l/
R?
X ,
wherein

Y is selected from —H and —~C(=0)-O-t-butyl;
R!% s selected from Ci.salkyl, Cs.¢cycloalkyl, Cs.10aryl-Ci.qalkyl,

10  Cs.gheterocyclyl-Cyqalkyl, Cq.jparyl, and Cj.gheteroaryl, wherein said Cg.joaryl,
Cs.gheterocyclyl and C;_gheteroaryl are optionally substituted with one or more groups
selected from halogen, C;_salkoxy, -OH, -NO,, C;.salkyl, -NH; and —~CO,-C;.3alkyl;
and

R! is selected from —H and Ci.salkyl;

15 R? and R? are independently selected from —H and C;_salkyl;

RY, RS, and R’ are independently selected from —H, -OH, halogen, -NO,,
Cr.salkyl, Cg.10aryl, Ci.salkoxy, Cs.scycloalkoxy, Cs.gheterocyclyl-oxy,
Co-sheterocyelyl-Cyalkoxy, Cooaryl-oxy, Coroaryl-Craalkoxy, Crgalkyl-§(=0)-0-,.
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Ce.10aryl-S(=0),-0-, Cy.salkyl-NH-S(=0),-0O-, and (C;.salkyl);N-S(=0),-O-; or R*
and R’ together form a portion of a 5 or 6-membered ring that fused with the benzene
ring of formula I, wherein said C;.¢alkyl, Ce.10aryl, Ciealkoxy, Csecycloalkoxy, Cs.
gheterocyclyl-oxy, Cs.gheterocyclyl-Ci4alkoxy, Ce.joaryl-oxy, Cs.10aryl-Ci.salkoxy,
Ci-6alkyl-S(=0),-0-, Cg_1paryl-S(=0),-0O-, C1.salkyl-NH-S(=0),-O-, and (C;.
salkyl),N-S(=0),-O- are optionally substituted with one or more groups selected from
halogen, C;.salkoxy, -OH, -NO,, C;_salkyl, -NH,, and -CO;-C;.zalkyl; and

D is a divalent group comprising a benzene ring.

15. A process for preparing a compound of formula XI,

(R1 3)n R1

R™0

comprising;:

reacting a compound of formula XII with NsCl, NsBr, or (CF3CO),0 to
protect the =NH group of formula XT;

reacting the protected compound with R*-Y" followed by deprotecting the

=NH group:
13
R™), <!
NH
HO
D
R
oy
R
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wherein

nis0,1,2or3;

each R is independently selected from —H, -OFH, halogen, -NO,, C, salkyl,
Cs-10aryl, Cy.alkoxy, Cz¢cycloalkoxy, Cs.gheterocyclyl-oxy, Cs.cheterocyclyl-
Ci.salkoxy, Ce.10aryl-oxy, Ce.joaryl-Cisalkoxy, Cisalkyl-S(=0)2-O-, Cs.joaryl-
S(=0)2-0-, Cy.salkyl-NH-S(=0),-O-, and (C1.¢alkyl);N-S(=0),-O-; or any two
adjacent R" form a portion of a 5 or 6-membered ring that fused with the benzene
ring of formula I, wherein said Cy_salkyl, Ce.10aryl, Cy.¢alkoxy, Cs.ccycloalkoxy, Cs.
sheterocyclyl-oxy, Cs.gheterocyclyl-Cialkoxy, Ce.roaryl-oxy, Cs.j0aryl-C;.4alkoxy,
Ci.6alkyl-S(=0)2-0-, Ce.10aryl-S(=0),-O-, C1.6alkyl-NH-S(=0),-O-, and (C;.
salkyl)oN-S(=0),-O- are optionally substituted with one or more groups selected from

. halogen, Cysalkoxy, -OH, -NO,, Cyalkyl, -NH,, and -CO,-C; salkyl;;

Y' is halogen; .

R is selected from Ci.6alkyl-S(=0);-, Ce.10aryl-S(=0),-~, Cy.salkyl-NH-
S(=0);-, and (Ci.¢alkyl);N-S(=0),-;

R'is selected from ~H and Ci.salkyl;

R? and R are independently selected from —H and Ci.salkyl; and

D is a divalent group comprising a benzene ring.



