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1,2,34-TETRAHYDROISOOUINOLINE DERIVATIVES, PREPARATIONS
THEREOF AND USES THEREOF BACKGROUND OF THE INVENTION  5
1. Field of the Invention The present invention is
directed to novel compounds, processes for their
preparation, their uses and pharmaceutical compositions
comprising the novel  compounds. The novel compounds
are useful in therapy, and in particular for the
treatment of pain, anxiety and functional
gastrointestinal disorders. 10 2. Discussion of
Relevant Art The 5 receptor has been identified as
having a role in many bodily functions  such as
circulatory and pain systems. Ligands for the S
receptor may therefore find  potential use as
analgesics, and/or as antihypertensive agents. Ligands
for the S 15 receptor have also been shown to possess
immunomodulatory activities. The identification of at
least three different populations of opioid receptors
(.x,  S and x) 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  .20 activated. With
few exceptions, currently available selective opioid S
ligands are peptidic  in nature and are unsuitable for
administration by systemic routes. One example of a
non-peptidic S-agonist is SNC80 (Bilsky B.J. et al.,
Journal of Pharmacology and  Experimental Therapeutics,
273(1), pp. 359-366 (1995)). 25 Many S 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 S agonist compounds show
significant convulsive effects when  administered
systemically. 30 Therefore, there is still a need for
improved S-agonists. 



WO 2005/061484 PCT/SE2004/001939  2 DESCRIPTION OF T13E
EMBODIMENTS Thus, the problem underlying the present
invention was to find new analgesics  having improved
analgesic effects, but also with an improved
side-effect profile over  current p. agonists, as well
as having improved systemic efficacy. 5 We have now
found certain compounds that exhibit surprisingly
improved  properties, i.e. improved S agonist potency,
in vivo potency, pharmacokinetic,  bioavailability, in
vitro stability and/or lower toxicity. Accordingly, it
is an objective of certain embodiments of the present
invention  to provide improved 8 receptor ligands.  10
Unless specified otherwise within this specification,
the nomenclature used in  this specification generally
follows the examples and rules stated in Nomenclature
of  Organic Chemistry, Sections A, B, C, D, B, F, and
H, Pergamon Press, Oxford, 1979,  which is incorporated
by references herein for its exemplary chemical
structure names 15 and rules on naming chemical
structures. Optionally, a name of a compound may be
generated using a chemical naming program:
ACD/ChemSketch, Version  5.09/September 2001, Advanced
Chemistry Development, Inc., Toronto, Canada. The term
"Cm.a" or "C..,, group" used alone or as a prefix,
refers to any group  having m ton carbon atoms. 20 The
term "hydrocarbon" used alone or as a suffix or prefix,
refers to any  structure comprising only carbon and
hydrogen atoms up to 14 carbon atoms. The term
"hydrocarbon radical" or "hydrocarbyl" used alone or as
a suffix or  prefix, refers to any structure as a
result of removing one or more hydrogens from a
hydrocarbon. 25 The term "alkyl" used alone or as a
suffix or prefix, refers to a saturated  monovalent
straight or branched chain hydrocarbon radical
comprising I to about 12  carbon atoms. Illustrative
examples of alkyls include, but are not limited to,
Cl.balkyl  groups, such as methyl, ethyl, propyl,
isopropyl, 2-methyl-l-propyl, 2-methyl-2- propyl;
2-methyl-l-butyl, 3-methyl-l-butyl, 2-methyl-3-butyl,
2,2-dimethyl-l-propyl, 



30 2-methyl-l-pentyl, 3-methyl-l-pentyl,
4-methyl-l-pentyl, 2-methyl-2-pentyl, 3-
methyl-2-pentyl, 4-methyl-2-pentyl,
2,2-dimetbyl-l-butyl, 3,3-dimethyl-I-butyl, 2-
ethyl-l-butyl, butyl, isobutyl, t-butyl, pentyl,
isopentyl, neopentyl, and hexyl, and WO 20051061484
PCTISE2004/001939  3 longer alkyl groups, such as
heptyl, and olctyl. An alkyl can be unsubstituted or
substituted with one or two suitable substituents. The
term "alkylene" used alone or as suffix or prefix,
refers to a saturated  divalent straight or branched
chain hydrocarbon radicals comprising 1 to about 12  5
carbon atoms, which serves to links two Itructures
together. The term "alkenyl" used alone or as suffix or
prefix, refers to a monovalent  straight or branched
chain hydrocarbon radical having at least one
carbon-carbon  double bond and comprising at least 2 up
ito about 12 carbon atoms. The double bond  of an
allcenyl can be unconjugated or conjugated to another
unsaturated group. 10 Suitable alkenyl groups include,
but are not limited to C2.6alkenyl groups, such as
vinyl, allyl, butenyl, pentenyl, hexenyl, butadienyl,
pentadienyl, bexadienyl, 2- ethylhexenyl,
2-propyl-2-butenyl, 4-(2-ml thyl-3-butene)-pentenyl. An
alkenyl can be  unsubstituted or substituted with one
or two suitable substituents. The term "alkynyl" used
alone or as suffix or prefix, refers to a monovalent
15 straight or branched chain hydrocarbon Idical having
at least one carbon-carbon  triple bond and comprising
at least 2 up to about 12 carbon atoms. The triple bond
of  an alkenyl group can be unconjugated or conjugated
to another unsaturated group.  Suitable alkenyl groups
include, but are It limited to, C2.6alkynyl groups,
such as  ethynyl, propynyl, butynyl, pentynyl, hexynyl,
methylpropynyl, 4-methyl-l-butynyl, 20
4-propyl-2-pentynyl, and 4-butyl-2-hexynyl. An alkynyl
can be unsubstituted or  substituted with one or two
suitable substituents, . The 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, C3_7cycloalkyl 25 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 substit tents.
Preferably, the cycloalkyl is a  monocyclic ring or
bicyclic ring. The term "cycloalkenyl" used alone or as
suffix or prefix, refers to a 30 monovalent
ring-containing hydrocarbon i adical having at least
one carbon-carbon  double bond and comprising at least
3 up to about 12 carbon atoms. WO 2005/061484
PCT/SE2004/001939  4 The term "cycloalkynyl" used alone
or as suffix or prefix, refers to a  monovalent
ring-containing hydrocarbonlradical having at least one
carbon-carbon  triple bond and comprising about 7 up to
a out 12 carbon atoms. The term "aryl" used alone or as
sluffrx or prefix, refers to a monovalent  5
hydrocarbon radical having one or more polyunsaturated
carbon rings having  aromatic character, (e.g., 4n + 2
delocalized electrons) and comprising 5 up to about  14
carbon atoms. The term "arylene" used alone or as
suffix or prefix, refers to a divalent  hydrocarbon
radical having one or more polyunsaturated carbon rings
having 10 aromatic character, (e.g., 4n + 2 delocalized
electrons) and comprising 5 up to about  14 carbon
atoms, which serves to links two structures together.
The term "heterocycle" used atone or as a suffix or
prefix, refers to a ring- containing structure or
molecule having one or more multivalent heteroatoms,
independently selected from N, 0 and S, as a part of
the ring structure and including 15 at least 3 and up
to about 20 atoms in the ring(s). 1Heterocycle maybe
saturated or  unsaturated, containing one or more
double bonds, and heterocycle may contain more  than
one ring. When a heterocycle contains more than one
ring, the rings may be  fused or unfused. Fused rings
generally refer to at least two rings share two atoms
therebetween. Heterocycle may have aromatic character
or may not have aromatic  20 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, 0 and S. The term
"heteroaromatic" used alone or as a suffix or prefix,
refers to a ring- 



25 containing structure or molecule having one e or
more multivalent heteroatoms,  independently selected
from N, 0 and S, as apart of the ring structure and
including  at least 3 and up to about 20 atoms in the
rl1ing(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  30
"heterocyclo" used alone or as a suffix or prefix,
refers to a radical derived from a  heterocycle by
removing one or more hydrogens therefrom. WO
2005/061484 PCT/SE2004/001939  15 The term
"heterocyclyl" used alone or as a suffix or prefix,
refers a  monovalent radical derived from a heterocycle
by removing one hydrogen therefrom.  The term.
"heterocyclylene" used lone or as a suffix or prefix,
refers to a divalent radical derived from a heterocycle
by removing two hydrogens therefrom,  5 which serves to
links two structures together. The term "heteroaryl"
used alone or as a suffix or prefix, refers to a
heterocyclyl having aromatic character. The term
"heterocylcoalkyl" used alone or as a suffix or prefix,
refers to a  monocyclic or polycyclic ring comprising
carbon and hydrogen atoms and at least one  10
heteroatom, preferably, 1 to 3 heteroatomi selected
from nitrogen, oxygen, and sulfur, and having no
unsaturation. Examples ofheterocycloalkyl groups
include  pyrrolidinyl, pyrrolidino, piperidinyl,
pipen'dino, piperazinyl, piperazino,  morpholinyl,
morpholino, thiomorpholinyl, thiomorpholino, and
pyranyl. A  heterocycloalkyl group can be unsubstitu
led or substituted with one or two suitable 15
substituents. Preferably, the heterocycloafcyI group is
a monocyclic or bicyclic ring,  more preferably, a
monocyclic ring, wherein the ring comprises from 3 to 6
carbon  atoms and form 1 to 3 beteroatoms, referred to
herein as C3.6heterocycloalkyl. The term
"heteroarylene" used alone or as a suffix or prefix,
refers to a  heterocyclylene having aromatic character.
20 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  25
contains five ring atoms. A five-membered ring
heteroaryl i I s a heteroaryl with a ring having five
ring  atoms wherein 1, 2 or 3 ring atoms are
independently selected from N, 0 and S.  Exemplary
five-membered ring heteroaryls are thienyl, furyl,
pyrrolyl, imidazolyl, thiazolyl, oxazolyl, pyrazolyl,+
isothiazolyl, isoxazolyl, 1,2,3-triazolyl,  30
tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl,
1,2,4-triazolyl, 1,2,4-thiadiazolyi,
1,2,4-oxadiazolyl, 1,3,4-triazolyl,
1,3,4-thliadiazolyl, and 1,3,4- oxadiazolyl. WO
2005/061484 PCT/SE2004/001939  6 A six-membered ring
heteroaryl is a heteroaryl with a ring having six ring
atoms wherein 1, 2 or 3 ring atoms are independently
selected from N, 0 and S.  Exemplary six-membered ring
heteroaryls are pyridyl, pyrazinyl, pyrimidinyl,
triazinyl and pyridazinyl. 5 The term "substituted"
used as a prefix refers to a structure, molecule or
group, wherein one or more hydrogens are replaced with
one or more  Ci-i2hydrocarbon groups, or one or more
chemical groups containing one or more  heteroatoms
selected from N, 0, S,.F, Cl, Br, I, and P. Exemplary
chemical groups  containing one or more heteroatoms
include heterocyclyl, -NO2, -OR, -Cl, -Br, -I, -F, 10
-CF3, -C(=O)R, -C(=0)OH, NH2, -SH, -NHR, -NR2, -SR,
-S03H, -SO2R, -S(=O)R, - . CN, -OH, -C(=O)OP,
-C(=O)NR2. -NRC(=O)R, oxo (=0), imino (=NR), thin (=S),
and oximino (=N-OR), wherein each "R" is a
Cr-l2hydrocarbyl, For example,  substituted phenyl may
refer to nitrophenyl, pyridylphenyl, methoxyphenyl,
chlorophenyl, aminophenyl, etc., wherein the nitro,
pyridyl, methoxy, chloro, and 15 amino groups may
replace any suitable hydrogen on the phenyl ring. The
term "substituted" used as a suffix of a first
structure, molecule or group,  followed by one or more
names of chemical groups refers to a second structure,
molecule or group, which is a result of replacing one
or more hydrogens of the first  structure, molecule or
group with the one or more named chemical groups. For 



20 example, a "phenyl substituted by nitro" refers to
nitrophenyl. 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,
25 imidazolidine, pyrazolidine, pyrazoline, dioxolane,
sulfolane 2,3-dihydrofuran, 2,5- dihydrofuran,
tetrahydrofbran, 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,  homopiperid ne,
2,3,4,7-tetrahydro- IH-azepine homopiperazine,
1,3-dioxepane, 4,7 30 dihydro-1,3-dioxepin,and
hexamethylene oxide. In addition, heterocycle includes
aromatic heterocycles, for example, pyridine,
pyrazine, pyrimidine, pyridazine, thiophene, furan,
furazan, pyrrole, imidazole, WO 20051061484
PCT/SE20041001939  7 thiazole, oxazole, pyrazole,
isothiazole, isoxazole, 1,2,3-triazole, tetrazole,
1,2,3- thiadiazole, 1,2,3-oxadiazole, 1,2,4-triazole,
1,2,4-thiadiazole, 1,2,4-oxadiazole, 1,3,4- triazole,
1,3,4-thiadiazole, and 1,3,4- oxadiazole. Additionally,
heterocycle encompass polycyclic heterocycles, for
example,  5 indole, indoline, isoindoline, quinoline,
tetrahydroquinoline, isoquinoline,
tetrahydroisoquinoline, 1,4-benzodioxan, coumarin,
dihydrocoumarin, benzofiiran,  2,3-dihydrobenzofuran,
isobenzofuran, chromene, chroman, isochroman, xanthene,
phenoxathiin, thianthrene, indolizine, isoindole,
indazole, purine, phthalazine,  naphthyridine,
quinoxaline, quinazoline, cinnoline, pteridine,
phenanthridine, 10 perimidine, phenanthroline,
phenazine, phenothiazine, phenoxazine, 1,2-
benzisoxazole, benzothiophene, benzoxazole,
benzthiazole, benzimidazole,  benztriazole,
thioxanthine, carbazole, carboline, acridine,
pyrolizidine, and  quinolizidine. In addition to the
polycyclic heterocycles described above, heterocycle 15
includes polycyclic heterocycles wherein the ring
fusion between two or more rings  includes more than
one bond common to both rings and more than two atoms  



common to both rings. Examples of such bridged
heterocycles include quinuclidine,
diazabicyclo[2.2.l]heptane and
7-oxabicyclo[2.2.1]heptane. Heterocyclyl includes, for
example, monocyclic heterocyclyls, such as: 20
aziridinyl, oxiranyl, thiiranyI, 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-
dibydropyranyl, tetrahydropyranyl,
1,4-dihydropyridinyl, 1,4-dioxanyl, 1,3-dioxanyt,  25
dioxanyl, homopiperidinyl,
2,3,4,7-tetrahydro-IH-azepinyl, homopiperazinyl, 1,3
dioxepanyl, 4,7-dihydro-1,3-dioxepinyl, and
hexamethylene oxidyl. In addition, heterocyclyl
includes aromatic heterocyclyls or beteroaryl, for
example,  pyridinyl, pyrazinyl, pyrimidinyl,
pyridazinyl, thienyl, furyl, furazanyl, pyrrolyl,
imidazoly], thiazolyl, oxazolyl, pyrazolyl,
isothiazolyl, isoxazolyl, 1,2,3-triazolyl, 30
tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl,
1,2,4-triazolyl, 1,2,4-thiadiazolyl,
1,2,4-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl,
and 1,3,4 oxadiazolyl. WO 20051061484 PCTISE20041001939
8 Additionally, heterocyclyl encompasses polycyclic
heterocyclyls (including  both aromatic or
non-aromatic), for example, indolyl, indolinyl,
isoindolinyl,  quinolinyl, tetrahydroquinolinyl,
isoquinolinyl, tetrahydroisoquinolinyl, 1,4-
benzodioxanyl, coumarinyl, dihydrocoumarinyl,
benzofuranyl, 2,3 5 dihydrobenzofuranyl,
isobenzofuranyl, chromenyl, chromanyl, isochromanyl,
xanthenyl, phenoxathiinyl, thianthrenyl, indolizinyl,
isoindolyl, indazolyl, purinyl,  phthalazinyl,
naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl,
pteridinyl,  phenanthridinyl, perimidinyl,
phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, 1,2-benzisoxazolyl, benzothiopbenyl,
benzoxazolyl, benzthiazolyl, 10 benzimidazolyl,
benztriazolyl, thioxanthinyl, carbazolyl, carbolinyl,
acridinyl,   pyrolizidinyl, and quinolizidinyl. In
addition to the polycyclic heterocyclyls described
above, heterocyclyl  includes polycyclic heterocyclyls
wherein the ring fusion between two or more rings
includes more than one bond common to both rings and
more than two atoms 



15 common to both rings. Examples of such bridged
heterocycles include quinuclidinyl,
diazabicyclo[2.2.l]heptyl; and
7-oxabicyclo[2.2.1]heptyl. The term "alkoxy" used alone
or as a suffix or prefix, refers to radicals of the
general formula -O-R, wherein R is selected from a
hydrocarbon radical. Exemplary  alkoxy includes
methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy,
isobutoxy,  20 cyclopropylmethoxy, allyloxy, and
propargyloxy. The term "amine" or "amino" used alone or
as a suffix or prefix, refers to  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(=O)-R, wherein R is an 25 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  30 the group
is replaced with one or more halogens. "RT" or "it"
means room temperature. WO 2005/061484
PCT/SE2004/001939  9 A first ring group being "fused" g
gr g with a second ring group means the first ring and
the second-ring share at least two atoms therebetween.
"Link," "linked," or "linking," unless otherwise
specified, means covalently  linked or bonded. 5 In one
aspect, the invention provides a compound of formula 1,
a  pharmaceutically acceptable salt thereof,
diastereomers thereof, enantiomers thereof,  and
mixtures thereof: R4  R5 }?I   Ra NE 2  



O NCR R3  10 I wherein  RI is selected from-H and
Cl-6alkyl; R2 and R3 are independently selected from -H
and Cl-,salkyl; R4, R5, R6 and R7 are independently
selected from -H, -OH, halogen, -NO2,  15 Chalky],
C6.ioaryl, Cl4alkoxy, C3.6cyoloalkoxy,
C3.6heterocyclyl-oxy,  C3-6heterocyclyl-C14alkoxy,
C6-joaryl-oxy, C6.ioaryI-Ci alkoxy,
CI.6alkyl-S(=O)2-0-,  C6-1Daryl-S(=O)2-0-,
Cl-6alkyl-NH-S(=0)2.0-, and (CI-6alkyl)2N-S(=0)2-O ; or
any  two adjacent groups selected from R4, R5, R6 and
R7 form a portion of a 5 or 6- membered ring that fused
with the benzene ring of formula 1, wherein said
Cr.6alkyl, 20 C6-16aryl, C1,6alkoxy, C3.6cyclbalkoxy,
C3-6heterocyclyl-oxy, C3.6heterocyclyl- C1.4alkoxy,
C6.loaryl-oxy, C6-loaryl-Cl4aikoxy,
Ct.6alkyl-S(=0)2-0-, C6-10aryl- S(=0)2-0-,
CI.6alkyl-NH-S(=0)2-O-, and (C1.6alkyl)2N-S(=O)2-0- are
optionally  substituted with one or more groups
selected from halogen, Cl-3alkoxy, -OH, -NO2,
CI.3alkyl, -NH2, and -C02-C1.3alkyl; WO 2005/061484
PCTISE2004/001939  10 E is a 5-membered heterocyclyl
optionally substituted with one or more  groups
selected from halogen, C1.6alkyl, -C(=O)-O-C1.6alkyl,
C6-loaryl, C6.10aryl-Cj.  4alkyl, and
C6.loaryl-S(=0)2-; and D is a divalent group comprising
a benzene ring. 5 In one embodiment, the compounds of
the present invention are represented  by formula I,
wherein Rl is selected from -H and C1.3alkyl;  R2 and
R3 are independently Cl_3alkyl; R4, R5, R6 and R7 are
independently selected fr om -H, -OH, halogen, -NO2,
10 C1_6alkyl, phenyl, C1.6alkoxy, C3.6cycloalkoxy,
tetrahydropyranyloxy, pyridinyloxy,   morpholinyloxy,
tetrahydropyranyl-C1Aalkoxy, pyridinyl-C1.dalkoxy,
morpholinyl Cl4alkoxy, phenoxy, benzyloxy,
C1.6alkyl-S(=0)2-O-, phenyl-S(=0)2-0-, C1.3alkyl- 



NH-S(=0)2-Q-, and (Cl_3alkyl)2N-S(=0)2.0-; or any two
adjacent groups selected  from R4, R5, R6 and R7 form a
divalent group selected from -0-CH2-O- and -0-CH2 15
CH2-0-, wherein said Cl_6alky1, phenyl, C1.5alkoxy,
C3.6cycloalkoxy,  tetrahydropyranyloxy, pyridinyloxy,
morpholinyloxy, tetrahydropyranyl-C1.4alkoxy,
pyridinyl-Cl-0alkoxy, morpholinyl-C1Aalkoxy, phenoxy,
benzyloxy, C1.6alkyl-S(=0)2- 0-, phenyl-S(=0)2-0-,
Cl.3allcyl-NH-S(=0)2-0-, and (Claalkyl)2N-S(=0)2-0- are
optionally substituted with one or more groups selected
from halogen, methoxy, -OH,  20 -NO2, and C1.3alkyl; 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, C14alkyl, -C(=0)-O-CI.3alkyl, phenyl,  benzyl,
and benzenesulfonyl; and 25 D is selected from
phenylene, pyridylene,  A-0- and H2 In another
embodiment, the compounds of the present invention are
represented by formula I, wherein R1 is selected from
-H and methyl; WO 20451061484 PCT/SE2004/001939  I1 R2
and R3 are selected from ethyl and isopropyl; R4, R5
and R6 are independently selected from -H, -OH,
halogen, -NO2,  C1.6alkyl, phenyl, Cl_6alkoxy,
C3.6cycloalkoxy, tetrabydropyranyloxy, pyridinyloxy,
morpholiayloxy, tetrahydropyranyl-Cl4alkoxy,
pyridinyl-C1 alkoxy, morpholinyl 5 C14alkoxy, phenoxy,
benzyloxy, Cl_6alkyl-S(=0)2-O-, phenyl-S(=0)2-O-,
C1.3alkyl- NH-S(=0)2-0-, and (Ci.3alkyl)2N-S(=O)2-0-;
or any two adjacent groups selected  from R4, R5 and R6
form -O-CH,-O-, wherein said phenoxy, benzyloxy, and
phenyI- S(=0)2-0- are optionally substituted with one
or more groups selected from halogen  and methoxy; 10
R7 is selected from-H and C1.3alkoxy;  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, C1.4alkyl,
-C(=O)-O-CI.3alkyl, phenyl,  benzyl, and
benzenesulfonyl; and 15 D is selected from
para-phenylene, para-benzylene, / \ Oc z Ij-OCH2
-td-OCH2-t and  In a further embodiment, the compounds
of the present invention are  represented by formula I,
wherein R1 is selected from -H and methyl;  20 RZ and
R3 are ethyl; R4 is selected from -H, NO2 and methoxy;
R5 is selected from -H, -Br, -F, - ON, methoxy,
methylsulfonyloxy, N,N-dimethylsulfamyloxy; and R6 is
selected from  -H, -OH, -NO2, methoxy, ethoxy,
isopropyloxy, neopentyloxy, cyclobutyloxy, 4-
tetrahydro-2H-pyranyloxy, 2-(4-morpholino)etboxy,
benzyloxy, phenoxy, 4 25 fluorophenoxy,
3-methoxyphenoxy, 4-methoxyphenoxy, 3-pyridinyloxy,
methanesulfonyloxy, benzenesulfonyloxy,
dimethylsulfamyloxy; or any two adjacent  groups
selected from R4, R5 and R6 form -0-CHZ-O-; R7 is
selected from -H and methoxy; WO 20051061454
PCTISE2004/001939  12 R9  Rs A B-R  E is R11 , wherein
A and B are independently selected from C, N  and S,
and G is selected from C, N, 0 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; 5 wherein Rs is
selected from -H, -Cl, methyl, -CO2Me and phenyl; R9 is
selected from -H and methyl; RF0 is selected from -H,
methyl, n-butyl and phenyl;  R" is selected from -H,
methyl, benzyl and benzenesulfonyl.  D is selected from
para-phenylene, para-benzylene, OCH2 OCH2-t OCH; -t 



' b- , and 10 It will be understood that when compounds
of the present invention contain  one or more chiral
centers, the compounds of the invention may exist in,
and be  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 15
compound of the invention maybe prepared, for example,
by chiral chromatographic   separation of a racemate,
by synthesis from optically active starting materials
or by  asymmetric synthesis based on the procedures
described thereafter. It will also be appreciated that
certain compounds of the present invention may  exist
as geometrical isomers, for example E and Z isomers of
alkenes. The present 20 invention includes any
geometrical isomer of a compound of Formula I. It will
further be understood that the present invention
encompasses tautomers of the  compounds of the formula
I. It will also be understood that certain compounds of
the present invention may  exist in solvated, for
example hydrated, as well as unsolvated forms. It will
further be  25 understood that the present invention
encompasses all such solvated forms of the  compounds
of the formula I. WO 20051061484 PCT1SE2 00 4/0111 939
13 Within the scope of the invention are also salts of
the compounds of the  formula I. Generally,
pharmaceutically acceptable salts of compounds of the
present  invention may be obtained using standard
procedures well known in the art, for  example by
reacting a sufficiently basic compound, for example an
alkyl amine with a 5 suitable acid, for example, HCI or
acetic acid, to afford a physiologically acceptable
anion. It may also be possible to make a corresponding
alkali metal (such as sodium,  potassium, or lithium)
or an alkaline earth metal (such as a calcium) salt by
treating a  compound of the present invention having a
suitably acidic proton, such as a carboxylic acid or a
phenol with one equivalent of an alkali metal or
alkaline earth   10 metal hydroxide or alkoxide (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
15 such as a hydrochloride, hydrobromide, phosphate,
acetate, fumarate, maleate, tartrate, citrate,
methanesulphonate orp-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  20 etc. This list
should however not be interpreted as exhaustive.
Compounds of the invention are useful as
inununomodulators, 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. 25 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). 30 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 WO 2005/061484
PCT/SE20041001939  14 compulsive disorder, urinary
incontinence, premature ejaculation, various mental
illnesses, cough, lung oedema, various
gastro-intestinal disorders, e.g. constipation,
functional gastrointestinal disorders such as Irritable
Bowel Syndrome and Functional  Dyspepsia, Parkinson's
disease and other motor disorders, traumatic brain
injury, 5 stroke, cardioprotection following miocardial
infarction, spinal injury and drug  addiction,
including the treatment of alcohol, nicotine, opioid
and other drug abuse  and for disorders of the
sympathetic nervous system for example hypertension.
Compounds of the invention are useful as an analgesic
agent for use during  



general anaesthesia and monitored anaesthesia care.
Combinations of agents with 10 different properties are
often used to achieve a balance of effects needed to
maintain   the anaesthetic state (e.g. amnesia,
analgesia, muscle relaxation and sedation).  Included
in this combination are inhaled anaesthetics,
hypnotics, anxiolytics,  neuromuscular blockers and
opioids. Also within the scope of the invention is the
use of any of the compounds  15 according to the
formula I above, for the manufacture of a medicament
for the  treatment of any of the conditions discussed
above. A further aspect of the invention is a method
for the treatment of a subject  suffering from 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  20 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  25 defined in the manufacture of a
medicament for use in therapy. In the context of the
present specification, the term "therapy" also includes
"prophylaxis" unless there are specific indications to
the contrary. The term  "therapeutic" and
"therapeutically" should be contrued accordingly. The
term  "therapy" within the context of the present
invention farther encompasses to 30 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
WO 20051061484 PCTISE2004/001939  15 definition also
encompasses prophylactic therapies for prevention of
recurring  conditions and continued therapy for chronic
disorders. The compounds of the present invention are
useful in therapy, especially for  the therapy of
various pain conditions including, but not limited to:
acute pain, 5 chronic pain, neuropatbic pain, acute
pain, back pain, cancer pain, and visceral pain.  In
use for therapy in a warm-blooded animal such as a
human, the compound  



of the invention may be administered in the form of a
conventional pharmaceutical  composition by any route
including orally, intramuscularly, subcutaneously,
topically,  intranasally, intraperitoneally,
intrathoracially, intravenously, epidurally, 10
intrathecally, intracerebroventricularly and by
injection into the joints.  In one embodiment of the
invention, the route of administration may be orally,
intravenously or intramuscularly. The dosage will
depend on the route of administration, the severity of
the  disease, age and weight of the patient and other
factors normally considered by the  15 attending
physician, when determining the individual regimen and
dosage level at the most appropriate for a particular
patient. For preparing pharmaceutical compositions from
the compounds of this  invention, inert,
pharmaceutically acceptable carriers can be either
solid and liquid.  Solid form preparations include
powders, tablets, dispersible granules, capsules,  20
cachets, and suppositories. 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  25 finely divided compound of the
invention, or the active component. In tablets, the
active component is mixed with the carrier having the
necessary binding properties in  suitable proportions
and compacted in the shape and size desired. For
preparing suppository compositions, a low-melting wax
such as a mixture  of fatty acid glycerides and cocoa
butter is first melted and the active ingredient is 30
dispersed therein by, for example, stirring. The molten
homogeneous mixture in then  poured into convenient
sized moulds and allowed to cool and solidify. WO
20051061484 PCT/SE2004/001939  16 Suitable carriers are
magnesium carbonate, magnesium stearate, talc, lactose,
sugar, pectin, dextrin, starch, tragacanth, methyl
cellulose, sodium carboxymethyl  cellulose, a
low-melting wax, cocoa butter, and the like. The term
composition is also intended to include the formulation
of the active  



5 component with encapsulating material as a carrier
providing a capsule in which the  active component
(with or without other carriers) is surrounded by a
carrier which is  thus in association with it.
Similarly, cachets are included, Tablets, powders,
cachets, and capsules can be used as solid dosage forms
suitable for oral administration. 10 Liquid form
compositions include solutions, suspensions, and
emulsions. For   example, sterile water or water
propylene glycol solutions of the active compounds  may
be liquid preparations suitable for parenteral
administration. Liquid compositions can also be
formulated in solution in aqueous polyethylene glycol
solution. 15 Aqueous solutions for oral administration
can be prepared by dissolving the  active component in
water and adding suitable colorants, flavoring agents,
stabilizers,  and thickening agents as desired. Aqueous
suspensions for oral use can be made by  dispersing the
finely divided active component in water together with
a viscous  material such as natural synthetic gums,
resins, methyl cellulose, sodium 20 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
25 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.
30 Within the scope of the invention is the use of any
compound of formula I as  defined above for the
manufacture of a medicament. WO 20051061484
PCT/SE2004/001939  17 Also within the scope of the
invention is the use of any compound of formula I  for
the manufacture of a medicament for the therapy of
pain. 



Additionally provided is the use of any compound
according to Formula I for  the manufacture of a
medicament for the therapy of various pain conditions
including,  5 but not limited to: acute pain, chronic
pain, neuropathic pain, acute pain, back pain,  cancer
pain, and visceral pain. A further aspect of the
invention is a method for therapy of a subject
suffering  from 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  10 such therapy.  Additionally, there is
provided a pharmaceutical composition comprising a
compound of Formula I, or a pharmaceutically acceptable
salt thereof, in association  with a pharmaceutically
acceptable carrier. Particularly, there is provided a
pharmaceutical composition comprising a 15 compound of
Formula 1, or a pharmaceutically acceptable salt
thereof, in association  with a pharmaceutically
acceptable carrier for therapy, more particularly for
therapy  of pain, Further, there is provided a
pharmaceutical composition comprising a  compound of
Formula I, or a pharmaceutically acceptable salt
thereof, in association  20 with a pharmaceutically
acceptable carrier use in any of the conditions
discussed  above.  In a further aspect, the present
invention provides a method of preparing the  compounds
of the present invention. In one embodiment, the
invention provides a process for preparing a  25
compound of formula II, Rs  RB CqNH  D Oj~' N~R2  R3
II WO 20051061484 PCTISE20041001939  18 



comprising of the step of reacting a compound of
formula UI with a compound  of formula IV in the
presence of I3NR2R3: O\/CF  D Rs  O Ci F6 NH2  IR IV
5 wherein D, R2, R3, R5 and R6 are as defined above. In
another embodiment, the invention provides a process
for preparing a  compound of formula V, R4  Rs R1  Rs
NH R7 D  ON~R2  R3  0 10 V comprising of the step of
reacting a compound of formula VI with a  compound of
formula VII in the presence of an acid catalyst such as
trifluoroacetic  acid or formic acid: X R4  O Rs >~  R2
R3 R I NH2  F27  VI VII  15 WO 20051061484
PCTI8E20041001939  19 wherein  



X is selected from-CH(OEt)2, =CHOMe and -CHO; and  D,
R1, R2, R3, R4, R5, R6 and R7 are as defined above. In
another embodiment, the present invention provides a
process for preparing  5 a compound of formula 1, R4
Rs \ R1  R6 NEE 7 D   0N'Rz R3 comprising: reacting a
compound of formula VIII with E-CHO:  R4 R5 Ri  R6 N ~y
R7 D  O JNR2  Rs  10 VIII wherein  Y is selected from
-H and -C(=O)-O-t-butyl; and D, E, R', R2, R3, R4, R5,
R6 and R7 are as defined above. In a further
embodiment, the present invention provides a process
for  15 preparing a compound of formula IX, WO
2005/061484 PCT/SE2004/001939  20 R4  RS R1  R120 I NH
R7 D z  O N'R 



R3  lX comprising: reacting a compound of formula X
with R12-OH or R12-B(OH)2;   R4 R5 R  I \ HO / N"Y  R7
D O NR2 R3  5 X Wherein  S wherein Y is selected from
-H and -C(=O)-O-t-butyl; R12 is selected from
C1.6alkyl, C3.6cycloalkyl, C6_1oaryl-Cl.4alkyl, 10
C3-6heterocyclyl-Cl.4alkyl, C6.1oaryl, and
C3.6heteroaryl, wherein said C6.10ary1,
C3-6heterocyclyl and C3.6heteroaryl are optionally
substituted with one or more groups  selected from
halogen, Cl_3alkoxy, -OH, -NO2, C1.3alkyl, -NH2 and
-CO2-Cl_3alkyl;  and 1), R1, R2, R3, R4, R5, and R' are
as defined above. 15 In a further embodiment, the
present invention provides a process for  preparing a
compound of formula Xl, WO 20051061484
PCT/SE20041001939  21 (R13~ R1  1 NH  8140 D  O N'R2
R3  



XI comprising:  reacting a compound of formula XII with
NsCI, NsBr, or (CF3CO)20 to   5 protect the =NH group
of formula XI; reacting the protected compound with
R'4-Y' followed by deprotecting the  =NH group: (R13)n
Ri NH  HO):; D  O&N'R2  R3  XU 10 wherein n is 0, 1, 2
or 3; each R13 is independently selected from R4, R5,
R6 and R7 as defined above;  X1 is halogen; R14 is
selected from CI.6alkyl-S(=0)2-, C6.loaryl-S(=O)2-,
C1.6alkyl-NH- 15 S(=O)2-, and (C1.6alkyl)2N-S(=O)2-;
and D, R', R2, R3, and R4 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 WO
2005/061484 PCTISE20041001939  22 exemplified in
Schemes 1-20, wherein, unless otherwise defined, Rf-11,
D and E are  defined as above. Scheme I  RQ  R' RQ RQ ~
O R1CH2NOZ R5 \ R1 LWH4 RS R'  R 



Rs NO2 Ra NH2  5 Intermediates 1.1.14 Intermediates
1.2,1-4   Scheme 2 EtOEt  OH OH I. SOC12 CS2CO3  \ OH O
If, Et2NH I--NEt2 BrCH2CH(OEt)2~ \  J~Et2  Intermediate
2.1.1-3 1 0  Intermediate 2.2.1-3  10 Scheme 3 0` O\
OMe   ' \ I. SOCI2 MeONa  if. Et2NH McOGH2P'(Ph)3CI' I
,  O OH O NEt2 Intermediate 3.1.1 0 NEt2  Intermediate
3.2.1 WO 20051061484 PCTISE20041001939  23 Scheme 4 ci
o 0  R5 N RS / NEEz  Me0 / NHz + + Me0 / HN \ O CI 0  



Intermediate 1.2.1 Intermediate 4.1.1-3  Rs NH  MeO I.
TfzO, DMAP V. NaBH4 R5= H, Br or F   0 NEtz
Intermediate 4.2.1-3  Scheme 5: R4 RQ  s TFA or R  R 0
HCO2H + R--/<' R6 NH2 R:II:i:I;I:r NEt2 ntermediate
2.2.1-3, Intermediate 1.2,2-4 3.1.1 or 3.2.1 ONEt2
Intermediate 5.1.1-16  wherein R4 = H, OMe, or R4+R5=
methylenedioxy; R5 = H, OMe, or R5+R6 = methylenedioxy,
or R4+RS = methylenedioxy;  R6= H, OMe, or R5+R6=
methylenedioxy, R7=H or OMe; R =
phenylene-OCH2CH(OEt)2, phenytene-CH=CHOMe or
phenylene-CHO,  D = methyleneoxyphenyl, beenylene or
phenylene. 5 WO 20051061464 PCT1SE20041001939  24
Scheme 6 Me Me0 N02 H0 N02  I/ NH N, I / No~S`O'  NsCI
OI + 6Br3 



/~ --~ ell  O NEt2 0 NEt2 O NEt2  Intermediate 5.1.8
Intermediate 6.1.1 Intermediate 6.2.1  R,S,O D O 11 / N
I N~ O p  ` / NH  RSOyCI O lb UGH, HSCH2C02H  I'S O
NEt2 O NEt2  Intermediate 6.3.1-2 Intermediate 6.4.1-2
5 wherein R = Me or Me2N, Scheme 7 Me0 MeO  HO NH R.O /
NH  DIAD, TPP, ROH O NEt2 0 NEt2  Intermediate 5,1,12
Intermediate 7.1.1-5  wherein R = Et, i-Pr,
2-(4-morpholino)ethyl, neopentyl or cyclobutyl.  10 WO
20051061484 PCT/SE2004/001939  25 Scheme 8 MeO \ Me0  /
NH \ HO (CF3CO)20 HO NyCF3 Me2NS02CI, Et3N ~f O  0 NEt2
O NEt2   Intermediate 5.1.12 Intermediate 8.1.1 



Me0 \ Me  Me.N,~b I i NuCF3 Me, 0 II Nd O NH  Me / p
K2CO3, McOH Me 0 NEt2 O NEt2  5 Intermediate 8.2.1
Intermediate 8.3.1  Scheme 9 Z  Me0 Me0 Me0  i NH i.
(CF3C0}20 X / N ~{ F3 K2CO3. X NH \  el H. Cu(NO2h ~~5j
MeOH 0 NEt2 0 NEt2 0 NEt2  Intermediate 5.1.8
Intermediate 9.1.1-2 Intermediate 9.2,1-2  wherein X =
H Or N02, Z = 11 or N02. 10 WO 20051061484
PCTISE20041001939  26 Scheme 10 Me MeO  H ( NH HO / N O
Me  SOC20, Et3N M ma  O NEt2 O NEtz Intermediate 5.1.12
Intermediate 10.1.1  is MeO Ar9(OH)y Ar0 N T O~Me
Cu(OAc)z4Et3N Me Me  / O NEt2  Intermediate 10.2.1-4 5
wherein Ar = phenyl, 4-fluorophenyl, 4-methoxyphenyl or
3-pyridinyl.  



Scheme I1 Me Me  N Me NH   H 0Me i. MeSO2CI, DIEA Me
If. HCUDioxane O NEB O NEt2  Intermediate 10.1.1
Intermediate 11.1.1  10 WO 20051061484
PCTISE20041001939  27 Scheme 12 RS R` R1 RD R Rs D  I B
R  Ra A RI NaBH(OAc~ R RD 4 > 1o ~~~ I m  Re / NH RD N
~-R  G G Rr p R ass ~ p ~1s OON_R2 R2  R3 O N'  R3
Intermediate 4.2.1-3, 5.1.9-16, 6.4.1-2 Compound
12.1.1-63  7.1.1-5,8.3.1 9.2.1-2, 11.1.1  wherein   A
C, N or S; 5 B = C, N or S;  G=C,N,OorS;  D =
para-phenyl, para-benzyl, ortho- methyleneoxyphenyl,
meta-methyleneoxyphenyl  or para-methyleneoxyphenyl; 



R7=HorOMe;  10 R6 = H, OR, NO2, OMe, OEt, OiPr,
neopentyloxy, cyclobutyloxy, 2-(4- morpholino)ethoxy,
methanesulfonyloxy or R5+R6 = methylenedioxy; R5 = H,
Br, F, OH, OMe, methanesulfonyloxy,
dimethylsulfamyloxy, R5+R6 =  methylenedioxy or R4+R5 =
methylenedioxy, R4 = H, OMe or R4+R5 = methylenedioxy,
15 R1=H, Me; Rs = H, Cl, Me, CO2Me or Phenyl;
R9=HorMe; R10 = H, Me, Et, n-Bu or Phenyl; R" = H, Me,
benzyl or benzenesulfonyl.  20  Scheme 13 Mao 1. DIAD,
TPP Mao Me H H HO~o o NJNH  il. NaBH(OAc~ Me N  NEt2 0
NEt2  Intermediate 5.1.12 H Compound 13.1.1 WO
2005/061484 PCT/SE2004J001939  28 Scheme 14 RB  Me0 Me0
N  ArO N 0X Me i. HCIIDioxane ArO / N ~--R1o 'Me ii.
NaBH(OAc)  Y 0 Me Re  \ N \  0 NEtz O N1=1z 



Intermediate 10.2.1-4 Compound 14.1.1-6  Wherein: Ar =
Ph, 4-fluorophenyl, 4-methoxyphenyl or 3-pyridinyl,  V
=H or Me, Rl  = H or Phenyl.  5 Scheme 15 Me Me0 Me N
HO / N 0 Me i. DIAD, TPP, BnOH I ~\  N7  0 IMBMe H.
HCIIDioxane O Iii.. NaBH(OAc)3, i i  Me  O NEt2 O r 0
NE2.  Intermediate 10.1.1 H H Compound 15.1.1 WO
20051061484 PCT/5E2004/001939  29 Scheme 16 Me Me  O. ~
NJ Bo-~~0 )[IN  Boc Intermediate 16.1.1 MeO MeO MeN  HO
5N0 H NaBH(OAc)3 Me N HO N~  Boc  NEt2 a~  Intermediate
5.1.12 Boc O NEt2 Intermediate 16.1.1 Intermediate
16.2.1 MeO Me N Me Me ArB OH ~I Cu(OAc)2, Et3N or 0 Nv
`N0 N aN Ph5O2CI, Et3N f} % HCllaioxane C H soc e-,  



\ I \ I II  0 NEt2 O NEt2 intermediate 16.3.1-3
Compound 16.4.1-3  Wherein Ar = 3-methoxyphenyl or
4-methoxyphenyl, R = 3-methoxyphenyl, 4-methoxyphenyl
or phenylsulfonyl.   5 ill WO 20051051484
PCT/SE2004/001939  30 Scheme 17 R  Re 1'~N fJ -R10 B8r3
X N rN Rio  ~ N O NEf O NEt  Compound 12.1.9-11, 21,
44, Compound 17.1.1-9  14.1.1-4 Wherein  RB = H, OMe,
phenoxy or 4-fluorophanoxy,   R5 = H, OMe, R3=HorMe,
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 \ Me MeO Me Me Mew Me  N
/ N I i NN\ ! } N Me0 Mel, NaH MOO N Me / N N  Me}  O
NEt2 O NEt2 0 NEt2 Compound 12.1.9 Compound 18.1.1
Compound 1B.1.2  



5  Scheme 19 MeO Me \ MOO I ~ Me J N  / N~ N HO DIAD,
TPP, EtOH EtO H  / I O NEt2 O NEt2  Compound 12.1.26
Compound 19.1.1 WO 20051061484 PCT/SE2004/001939  31
Scheme 20 Re  RO Na -Rio  H  Rs Re:)[N~-Rlo Re O N E~
H Chiral HPLC Compound 20.1.1-8   e Re  -R' 0 NEt2 R I
N N; R 1 H  0 NEtz Compound 20.2.1-8  wherein R6 = H,
OMe, OiPr, phenoxy or 2-(4-morpholino)ethoxy, Rs = OH
or OMe,  5 RB=HorMe,  R10 = H or Phenyl.  BIOLOGICAL
EVALUATION 



The compounds of the invention are found to be active
towards S receptors in  10 warm-blooded animal, e.g.,
human. Particularly the compounds of the invention are
found to be effective S 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 6 receptor functional
assay (low). This feature may be related to in vivo
activity and may not be linearly 15 correlated with
binding affinity. In these in vitro assays, a compound
is tested for  their activity toward S receptors and
ICs0 is obtained to determine the selective  activity
for a particular compound towards 6 receptors. In the
current context, ICs0 WO 20051061484 PCTISE2004/001939
32 generally refers to the concentration of the
compound at which 50% displacement of a  standard
radioactive S receptor ligand has been observed. The
activities of the compound towards x and  receptors are
also measured in  a similar assay. 5 In vitro model
Cell culture Human 293S cells expressing cloned human
x, 5 and  receptors and  neomycin resistance are grown
in suspension at 37C and 5% CO2 in shaker flasks
containing calcium-free DMEM10% FBS, 5% BCS, 0.1%
Pluronic F-68, and 600   10 g/ml geneticin. Rat brains
are weighed and rinsed in ice-cold PBS (containing
2.5mM EDTA,  pH 7.4). The brains are homogenized with a
polytron for 30 sec (rat) in ice-cold lysis  buffer
(50mM Tris, pH 7.0, 2.5mM EDTA, with
phenylmethylsulfonyl fluoride added  just prior use to
0.5MmM from a 0.5M stock in DMSO:ethanol). 15 Membrane
preparation Cells are pelleted and resuspended in lysis
buffer (50 mM Tris, pH 7.0, 2.5  rmM 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 4C. The supernatant is saved
on  20 ice and the pellets resuspended 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 (I  ml) in polypropylene
tubes are frozen in dry ice/ethanol and stored at -70C
until use. 25 The protein concentrations are determined
by a modified Lowry assay with sodium  dodecyl sulfate.
Binding assays Membranes are thawed at 37C, cooled on
ice, passed 3 times through a 25- gauge needle, and
diluted into binding buffer (50 mM Tris, 3 mM MgC12, 1
mg/ml  30 BSA (Sigma A-7888), pH 7.4, which is stored
at 4C after filtration through a 0.22 m WO 20051061484
PCT/SE2004/001939  33 filter, and to which has been
freshly added 5 gglml aprotinin, 10 }PM bestatin, 10 M
diprotin A, no DTT). Aliquots of 100 l are added to
iced 12x75 mm polypropylene  tubes containing 100 ii1
of the appropriate radioligand and 100 p1 of test
compound at  various concentrations. Total (TB) and
nonspecific (NS) binding are determined in 5 the
absence and presence of 10 p.M naloxone respectively.
The tubes are vortexed  and incubated at 25C for 60-75
min, after which time the contents are rapidly
vacuum-filtered and washed with about 12 mlltube iced
wash buffer (50 mM Tris, pH  7.0, 3 mM MgC12) through
GF/B filters (Whatman) presoaked for at least 2b in
0.1%  polyethyleneimine. The radioactivity (dpm)
retained on the filters is measured with a 10 beta
counter after soaking the filters for at least 12h in
minivials containing 6-7 ml  scintillation fluid. If
the assay is set up in 96-place deep well plates, the
filtration is  over 96-place PEI-soaked unifilters,
which are washed with 3 x 1 ml wash buffer, and  dried
in an oven at 55C for 2h. The filter plates are counted
in a TopCount (Packard)  after adding 50 l MS-20
scintillation fluid/well. 15 Functional Assays The
agonist activity of the compounds is measured by
determining the degree  to which the compounds receptor
complex activates the binding of GTP to G-proteins  to
which the receptors are coupled. In the GTP binding
assay, GTP[r]35S is combined  with test compounds and
membranes from HEIC-293S cells expressing the cloned 



20 human opioid receptors or from homogenised rat and
mouse brain. Agonists stimulate.   GTP[y]35S binding in
these membranes. The EC,3 and E. 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 S receptor functional assays, EC50 (low) is 25
measured when the human S receptors used in the assay
were expressed at lower  levels in comparison with
those used in determining ECso (high). The E values
were determined in relation to the standard S agonist
SNC80, i.e., higher than 100% is  a compound that have
better efficacy than SNC80. Procedure for rat brain GTP
30 Rat brain membranes are thawed at 37C, passed 3
times through a 25-gauge  blunt-end needle and diluted
in the GTPyS binding (50 mM Hopes, 20 mM NaOH, WO
20051061484 PC ISE2004/001939  34 100 mM NaCl, 1 mM
EDTA, 5 mM MgCIZ, pH 7.4, Add fresh: 1 mM DTT, 0.1%
BSA). 120M GDP final is added membranes dilutions. The
ECSO and Emax of  compounds are evaluated from 10-point
dose-response curves done in 300l with the  appropriate
amount of membrane protein (20gghvell) and
100000-130000 dpm of 5 GTPy35S per well (0.11 -0.14nM).
The basal and maximal stimulated binding are
determined in absence and presence of 3 M SNC-80 Data
analysis The specific binding (SB) was calculated as
TB-NS, and the SB in the  presence of various test
compounds was expressed as percentage of control SB.
10 Values of IC50 and Hill coefficient (nH) for ligands
in displacing specifically bound radioligand were
calculated from logit plots or curve fitting programs
such as Ligand,  GraphPad Prism, SigmaPlot, or
ReceptorFit. Values of Ki were calculated from the
Cheng-Prussoff equation. Mean  S.E.M. values of ICso,
Ki and nH were reported for  ligands tested in at least
three displacement curves. 15 Based on the above
testing protocols, we find that the compounds of the
present invention and some of the intermediates used in
the preparation thereof are  active toward human 8
receptors. Generally, the IC50 towards human S receptor
for  



most compounds of the present invention is less than
1000 nM. Receptor Saturation Experiments  20
Radioligand Kg 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 KB (up to 10 times if amounts of
radioligand required are  feasible). The specific
radioligand binding is expressed as pmolelmg membrane
protein. Values of Kg and B. from individual
experiments are obtained from 25 nonlinear fits of
specifically bound (B) vs. nM free (F) radioligand from
individual  according to a one-site model.
Determination Of Mechano-AlIodynia 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 WO 2005/061484 PCTJSE20041001939  35 bottom which
allows access to the paw, and are left to habituate for
10-15 min. The  area tested is the mid-plantar left
hind paw, avoiding the less sensitive foot pads. The
paw is touched with a series of 8 Von Frey hairs with
logarithmically incremental  stiffness (0,41, 0.69,
1.20, 2.04, 3.63, 5.50, 8.51, and 15.14 grams;
Stoelting, III, 5 USA). The von Frey hair is applied
from underneath the mesh floor perpendicular to  the
plantar surface with sufficient force to cause a slight
buckling against the paw, and  held for approximately
6-8 seconds. A positive response is noted if the paw is
sharply  withdrawn. Flinching immediately upon removal
of the hair is also considered a  positive response.
Ambulation is considered an ambiguous response, and in
such 10 cases the stimulus is repeated.   Testing.
Protocol The animals are tested on postoperative day I
for the FCA-treated group. The  50% withdrawal
threshold is determined using the up-down method of
Dixon (1980).  Testing is started with the 2.04 g hair,
in the middle of the series. Stimuli are always 15
presented in a consecutive way, whether ascending or
descending. In the absence of a  paw withdrawal
response to the initially selected hair, a stronger
stimulus is  presented; in the event of paw withdrawal,
the next weaker stimulus is chosen.  



Optimal threshold calculation by this method requires 6
responses in the immediate  vicinity of the 50%
threshold, and counting of these 6 responses begins
when the fist 20 change in response occurs, 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: 25 50% g threshold =10(xT} ks) / 10,000 where
Xf = value of the last von Frey hair used (log units);
k = tabular value (from  Chaplan of al. (1994)) for the
pattern of positive / negative responses; and S = mean
difference between stimuli (log units). Here S = 0,224.
Von Frey thresholds are converted to percent of maximum
possible effect (%  30 MPE), according to Chaplan et
al. 1994. The following equation is used to compute  %
MPE: WO 20051061484 PCTISE2004/001939  36 % MPE = Dru
treated threshold - allod is threshold X 100  Control
threshold (g) - allodynia threshold (g)  Administration
Of Test Substance Rats are injected (subcutaneously,
intraperitoneally, intravenously or orally) 5 with a
test substance prior to von Frey testing, the time
between administration of test  compound and the von
Frey test varies depending upon the nature of the test
compound. Writhing Test Acetic acid will bring
abdominal contractions when administered  10
intraperitoneally in mice. These will then extend their
body in a typical pattern. When  analgesic drugs are
administered, this described movement is less
frequently observed  and the drug selected as a
potential good candidate. A complete and typical
Writhing reflex is considered only when the following
elements are present: the animal is not in movement;
the lower back is slightly 15 depressed; the plantar
aspect of both paws is observable. In this assay,
compounds of  



the present invention demonstrate significant
inhibition of writhing responses after  oral dosing of
1-100 p.mol/kg. (i) Solutions preparation Acetic acid
(AcOH): 120 L of Acetic Acid is added to 19.88 ml of
distilled water in  20 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 dru : Each compound is prepared and
dissolved in the most suitable  vehicle according to
standard procedures, (ii) Solutions administration 25
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: lntraventricularly (i.c.v.) or
intrathecally (i.t.) a volume of 5 gL is administered,
30 The AcOH is administered intraperitoneally (i,p.) in
two sites at 10 ml/kg  (considering the average mice
body weight) immediately prior to testing. WO
20051061484 PCT1SE2004/001939  37 (iii) Testing The
animal (mouse) is observed for a period of 20 minutes
and the number of  occasions (Writhing reflex) noted
and compiled at the end of the experiment. Mice are
kept in individual "shoe box" cages with contact
bedding. A total of 4 mice are 5 usually observed at
the same time: one control and three doses of drug. For
the anxiety and anxiety-like indications, efficacy has
been established in  the geller-seifter conflict test
in the rat. For the functional gastrointestina disorder
indication, efficacy can be  established in the assay
described by Coutinho SV et al, in American Journal of
10 Physiology - Gastrointestinal & Liver Physiology.
282(2):G307-16, 2002 Feb, in the   rat. ADDITIONAL IN
VIVO TESTING PROTOCOLS  Subiects and housing 



Naive male Sprague Dawley rats (175-200g) are housed in
groups of 5 in a  15 temperature controlled room (22C,
40-70% humidity, 12-h light/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  20 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 25 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
30 prior to treatment. Inflammation is induced by
administration of LPS (endotoxin of WO 2005/061484
PCTISE2004/001939  38 gram-negative E. coli bacteria
serotype 0111:B4, Sigma). LPS (2.4g) is injected
intracerebro-ventricularly (i.c.v.), in a volume of 1
O1, using standard stereotaxic  surgical techniques
under isoflurane anaesthesia. The skin between the ears
is pushed  rostrally and a longitudinal incision of
about lem is made to expose the skull surface. 5 The
puncture site is determined by the coordinates: 0.8 mm
posterior to the bregma,  1.5 mm lateral (left) to the
lambda (sagittal suture), and 5 mm below the surface of
the  skull (vertical) in the lateral ventricle. LPS is
injected via a sterile stainless steel  needle (26-G
3/8) of 5 mm long attached to a I00-pl Hamilton syringe
by  polyethylene tubing (PE20; 10-15 cm). A 4 mm
stopper made from a out needle (20 10 G) is placed over
and secured to the 26-G needle by silicone glue to
create the desired   5mm depth. Following the injection
of LPS, the needle remains in place for an additional  



10 s to allow diffusion of the compound, then is
removed. The incision is closed, and  the rat is
returned to its original cage and allowed to rest for a
minimum of 3.5h prior  15 to testing. Experimental
setup for air-puff stimulation 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 20 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 I puff
per 10s. A 25 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  30
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 WO
20051061484 PCTISE2004I001939  39 same software (LMS
CADA-X 3.5B, Time Data Processing Monitor and UPA (User
Programming and Analysis)). Compounds (Drugs) All
compounds (drugs) are pH-adjusted between 6.5 and 7.5
and administered  5 at a volume of 4 mUkg. Following
compound (drug) administration, animals are  returned
to their original cages until time of testing. Analysis
The recording is run through a series of statistical
and Fourier analyses to filter  (between 20-24kHz) and
to calculate the parameters of interest. The data are
010 expressed as the mean  SEM. Statistical
significance is assessed using T-test for  



comparison between naive and LPS-treated rats, and one
way ANOVA followed by  Dunnett's multiple comparison
test (post-hoc) for drug effectiveness. A difference
between groups is considered significant with a minimum
p value of 50.05. Experiments are repeated a minimum of
two times.  15 EXAMPLES  The invention will further be
described in more detail by the following  Examples
which describe methods whereby compounds of the present
invention may  be prepared, purified, analyzed and
biologically tested, and which are not to be  .20
construed as limiting the invention. INTERMEDIATE
1.I.1: 2-FLUORO-I-METHOXY-4- -2- MTROVINYL1BENZENE F
25 Me0 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 96C for 90  min.
The nitromethane was removed in vacuo and the solid
residue taken up in EtOAc 30 (30 mL) and washed with 3
M HCI (3 x 15 mL), sat. NaHCO3 (15 raL), brine (15 mL)
WO 20051061484 PCT/SE2004/001939  40 and water (15 mL).
The organic layer was evaporated in vacuo and the
residue (2.14  g) was purified by chromatography on
Si02 column (hexane:DCM 70:30) to yield  INTERMEDIATE
1.1.1 as a green solid (1.04 g, 48%).'HNMR (500 MHz,
CDC13):  S 3.97 (s, 3H), 7.04 (t, J 8.5 Hz, 1H), 7.31
(br t, J 10 Hz, 2H), 7.50 (d, J 13.5 Hz, 1H), 5 7.93
(d, J 13.5 Hz, 1H);13C NMR (125 MHz, CDC13): S 56.59,
113.84, 115.91 (d, J  18.8 Hz), 123.22 (d, J 6.4 Hz),
127.32, 136.35, 13 8.17, 151.41 (d, J 11 Hz), 152.71
(d, J248 Hz);1NTERMEDIATE 1.1.1 did not ionise under
normal LRESIMS  conditions. 10 INTERMEDIATE 1.1.2: 4-
-2-NTTROVINYL -1 3-BENZODIOXOLE  0 



N02  2,3-Methylemedioxybenzaldehyde (1.20 g, 7.99 mmol)
and ammonium acetate (0.62  g, 7.99 mmol) were dried in
a vacuum for 3 h and then dissolved in nitromethane 15
(3.76 mL, 69.4 mmol). The mixture was stirred under
nitrogen and refluxed at 96C  for 90 min. The
nitromethane was removed in vacuo and the solid residue
taken up in  EtOAc (30 mL) and washed with 3 M HCI (3 x
15 mL), sat. NaHCO3 (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
chromatography on Si02 column 20 . (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%.'HNMR (500 MHz, CDCl3): 8 6.14 (s,
2H), 6.95 25 (m, 3111), 7.84 (d, J 13.6 Hz, 1H), 7.93
(d, J 14.2 Hz, III); "C NMR (125 MHz,  CDC13): b
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-TRIIy1ETHOXY-4-1( -2-NITRoyn LIBENZENE  30 WO
20051061484 PCTISE2004/001939  41 OMe  MeO~ Mc0 NO2
2,3,4-Timmethoxybenzaldehyde (1.26g, 6.4 mmol) and
ammonium acetate (0.53 g, 6.9  mmol) were dried in
vacuum for 3 h and then dissolved in nitromethane (4
mL, 73.9  mmol). The mixture was stirred under nitrogen
and refluxed at 96 C for 90 min. The 5 nitromethane was
removed in vacuo and the solid residue taken up in
EtOAc (30 mL)  and washed with 3 M HCl (3 x 15 mL), sat
NaHCO3 (15 mL), brine (15 mL) and  water (15 mL). The
organic layer was evaporated in vacuo and the dark
yellow  residue (1.5452 g) was purified by flash
chromatography on SiO2 column  (hexane:DCM 60:40) to
yield INTERMEDIATE 1.1.3 as a yellow oil (1.22 g, 79%).



10 'H NMR (500 MHz, CDC13) S 3.88 (s, 3H), 3.94 (s,
313), 4.00 (s, 3H), 6.73 (d, J 9 Hz,  2H), 7.21 (d, J
8.6137, 1H), 7.77 (d, J 13.6 Hz, 1H), 8.09 (d, J 14 Hz,
1H); 17C NMR  (125 MHz, CDC13): S 56.42, 61.14, 61.40,
107.98, 117.29, 126.78, 135.52, 136.80,  142.70,
154.50, 157.61; (+) LRESIIVIS ink 240.08 [M+H]+, 262.06
[M+Na]`. 15 INTERMEDIATE 1.1.4:
1,2_DIMETHOXY-1(1E)-2-NTTROPROP-1- ENYL]SENZENE Me I Me
Me NOZ . 3,4-Dimethoxybenzaldehyde (0.57 g, 3.5 mmol)
and ammonium acetate (0.28 g, 3.7  20 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 90C for 15 h. The  nitroethane was
removed in vacuo and the solid residue taken up in
EtOAc (15 mL)  and washed with 3 M HCl (2 x 10 mL),
sat. NaHCO3 (3 x 10 mL), brine (10 mL) and  water (10
mL). The organic layer was evaporated in vacuo to
afford 25 INTERMEDIATE 1.1.4 as a yellow solid (736 mg,
95%). 'H NMR (500 MHz,  CDC13): 5 2.45 (s, 3H), 3.89
(s, 3H), 3.91 (s, 3H), 6.93 (m, 1H), 7.06 (m, IH), 8.02
(s,  1H); 13C NMR (125 MHz, CDCl3): S 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+113+,246.04 [M+Na]+. 30 INTERNMDIATE 1.2.1_
2-(3-FLUORO-4-METHOXYPHENYL)ETHANAMINE WO 20051061484
PCTISE20041001939  42 F  Me0 I i NH2 To a refluxing
suspension of LiA1H4 (1 M solution in THF, 20 mL, 759
mg, 20  mmol), Intermediate 1.1.1 (989.8 mg, 5.02 mmol)
in anhydrous THE (10 mL) was  5 added and stirred for I
h. After hydrolysis with water (3 mL), the solvent was
removed in vacua, The residue was dissolved in 2 N HCl
(35 mL) and extracted with  EtOAc (2.x.20 mL)., The.
combined organic layers were, extracted with 2 N_HC1(2
x  10 mL) and the combined aqueous layers were treated
with tartaric acid (5.4 g, 36  mmol). Concentrated
NH4OH was used to adjust the solution to pH > 10. The
aqueous 1610 layer was then extracted with CHC13 (3 x
30 mL). The combined organic layers were  



washed with water (20 mL) and evaporated to yield
INTERMEDIATE 1.2.1 as a  light-yellow oil (754 mg,
89%). 'H NMR (500 MHz, CDCI3): 5 2.37 (br s,-2H), 2.66,
(t, J7 Hz, 2H), 2.91 (t, J7 Hz, 2H), 3.84 (s, 3H),
6.86-6.91 (m, 3H); "C NMR (125  MHz, CDCI3): 8 38.91,
43.43, 56.60, 113.89, 116.60 (d, J 17.6 Hz), 124,57,
133.03, 15 146.24 (d, J 10.5 Hz), 152.60 (d, J244 Hz);
(+) LRESIMS m/z 170.11.  INTERMEDIATE 1.2.2:
2-(1.3-BENZODIOXOL-4-YL)ETHANAMINE  0 ~ NH2 20 To a
refluxing suspension of LiAIH4 in anhydrous THE (1 M
solution, 20 mL, 759  mg, 20 mmol), INTERMEDIATE 1.1.2
(624.2 mg, 3.23 mmol) in anhydrous THE (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 25 2 N HC1(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 CHC13 (3 x 40 mL). The
combined  organic layers were washed with water (2 x 10
mL) and evaporated to yield INTE ivEDIATE 1.2.2 as an
orange oil in quantitative yield. 'H NMA (500 MHz,  30
CDC13): 6 2.76 (t, J7.2 Hz, 2 11), 2.99 (t, J7.2 Hz,
2H), 3.51 (brs, 21-1), 5.88 (s, 2H), WO 20051061484
PCT/SE20041001939  43 6.65-6.70 (m, 2H), 6,74 (m,1H);
13C NMR (125 MHz, CDC13): 8 33.3, 41.6, 100.7,  107.1,
121.1, 121.8, 123.1, 146.0, 147.4; (+) LRESIMS m/z
166.13 [M+M+.  INTERMEDIATE 1.2.3: 2
,4-TRIMETHOXYPHENYL)ETHANAMiNL' 5 OMe  Me ^  MeO //`
INHZ INTERMEDIATE 1.1.3 (1.11 g, 4.6 mmol) dissolved in
anhydrous THE (10 mL) was  added drop wise to a
refluxing suspension of LiAIH4 (1 M solution in THF, 29
mL,  1.1001 g, 29.0 mmol) and refluxed for I It After
hydrolysis with water (6 mL), the  10 solvent was
removed in vacuo. The residue was dissolved in 2 N HCl
(30 mL) and  



washed with EtOAc (50 mL). The organic layer was
extracted with 2 N HC1(12 mL)..;:  and the combined
aqueous layers were treated with tartaric acid (4.95 g,
33.0 mmol).  Concentrated NH4OH was used to adjust the
solution to pH > 10, and the aqueous layer then
extracted with CHC13 (3 x 30 mL). The combined organic
layers were 15 washed with water (2 x 20 mL) and
evaporated to yield INTERMEDIATE 1.2.3 as a  dark
orange oil (828 mg, 84%). 'H NMR (500 MHz, CDCI3): 6
2.68 (t, J 7 Hz, 2H),  2.88 (t, J7 Hz, 2H), 3.83 (s,
3H), 3.85 (s, 3H), 3.86 (s, 3H), 6.60 (d, J8 Hz, 1H),
6.81  (d, J8 Hz, Ili); 13C NMR (125 MHz, CDCI3): S
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]+  . 20 INTERMEDIATE 1.2.4:
1-(3,4-DIMETHOXYPHENYL)PROPAN-2-AMINE  McOe MeO NHZ
INTERMEDIATE 1. 1A (706 mg, 3.16 mmol) in anhydrous THE
(5 mL) was added  25 drop wise to a refluxing
suspension of LiAIH4 (I M solution in TIC, 25 mL, 948
mg,  25.0 mmol) and refluxed for 1 It. After hydrolysis
with water (10 mL), the solvent was  removed in vacuo.
The residue was dissolved in 2 N HCl (20 mL) and washed
with  EtOAc (20 mL). The organic layer was extracted
with 2 N HCI (10 mL) and the  combined aqueous layers
were treated with tartaric acid (3.374 g, 22.5 mmol).
WO 20051061484 PCTISE2004/001939  44 Concentrated NH4OH
was used to adjust the solution to pH > 10, and the
aqueous  layer then extracted with CHC13 (3 x 20 mL).
The combined organic layers were  washed with water (2
x 15 mL) and evaporated to yield INTERMEDIATE 1.2.4 as
an  orange oil (540 mg, 87%). 1HNMR (500 MHz, CDC13): 6
1.13 (d, J6.5 Hz, 311), 5 2.06 (br s, 2H), 2.48 (dd, J
7.8, 13.2 Hz, 1H), 2.69 (dd, J 5.2, 13.2 Hz,1H), 3.15
(m,  1H), 3.85 (s, 3H), 3.86 (s, 3H), 6.71 (s, 1H),
6.73 (m, IH), 6.80 (d, J8 Hz, 1H); 13C  NMR (125 MHz,
CDC13): S 23.46, 46.12, 48.78, 56.09, 56,16, 111.61,
112.77,  121.43, 132.37, 147.81, 149.14; (+) LRESIMS
m/z 196.14 [M+Hj'. 10 INTERMEDIATE 2.1.1 N
-DIETHYL-4-HYDROXYBENZAMIDE   



OH  O NEt2 A mixture of 4-hydroxybenzoic acid (1.00 g,
7.2 mmol) and thionyl chloride (5 mL)  was heated at
reflux for 0.5 h. Excess thionyl chloride was removed
in vacua and the  15 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 (MgSO4), filtered and
the solvent removed in vacua. Diethylamine was added
20 to the residue and the mixture was heated at reflux
for 18 h afterwhich the excess  diethylamine was
removed in vacua 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. 1H NMR (500 MHz, CDC13) b 1.18 (br s, 6H), 3.35
(br s, 2H), 3.50 (br s,  2H), 6.70 (d, J 8.5 Hz, 2H),
7.15 (d, J 8.5 Hz, 2H); 13C NMR (125 MHz, CDC13): 25 S
12.83, 13.86, 38.85, 43.83, 115.54, 126.60, 128.03,
158.60, 172.67; (+) LRESIMS  m/z 192 [M-H]` (100).
INTERMEDIATE 2.1.2: NN-DIETHYL-3-HYDROXYBENZAMLDE WO
2005/061484 PCTISE20041001939  45 OH  1 / N Et2 A
mixture of 3-hydroxybenzoic acid (5.00 g, 36.2 mmol)
and thionyl chloride (20  mL) was heated at reflux for
1 b. After cooling excess thionyl chloride was removed
in vacua and the residue was taken up in
dichloromethane (50 mL). The 5 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
vacua and the  residue taken up in neat diethylamine
(20 mL) and heated at reflux for 18 h. The  excess
diethylamine was removed once more in vacua and the
residue dissolved in  10 dichloromethane (300 mL). The
organic phase was washed with IM hydrochloric acid (100
wL), water (100 mL), dried (MgSO4), filtered and the
solvent removed in  



vacua. The residue was purified by squat chromatography
(ethyl  acetate/dichloromethane, 4/6) to give
INTERMEDIATE 2.1.2 (6.50 g, 93%) as a  white solid. 1H
NMR (500 MHz, CDC13) S 1.09 (br s, 3H), 1.24 (br s,
3H), 3.26 (br s, 15 2H), 3.54 (br s, 2H), 6.77 (d, J7.5
Hz, 1H), 6.79 (d, J 8.5 Hz, IH), 6.88 (s, 111), 7.15
(t, J 8 Hz, 1H); 13C NMR{125 MHz, CDC13): S 12.75,
14.05, 39.63, 43.62, 114.04,
116.96,117.21,129,46,136.87,157.12,172.20; (+) LRESIMS
mh 192 [M-H]Th  (100).  20 INTERMEDIATE 2.1.3:
NN-DIETHYL-2-HYDROXY13ENZAMIDE  OH O NEtz  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 25 in vacua
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 dicbloromethane was removed in vacua
and the WO 20051061484 PCT/SE20041001939  46 residue
taken up in neat diethylamine (20 mL) and heated at
reflux for 18 h. Excess  diethylamine was removed once
more in vacua and the residue dissolved in
dichloromethane (300 mL). The organic phase was washed
with IM hydrochloric  acid (100 mL), water (100 mL),
dried (MgS04), filtered and the solvent removed in 5
vacua. The residue was purified by squat chromatography
(ethyl  acetate/dichloromethane, 3/7) to give
INTERMEDIATE 2.1.3 (6.11 g, 87%) as a  white solid, 'H
NMR (500 MHz, CDC13) 8 1.27 (t, J7 Hz, 611), 3.52 (q,
J7 Hz, 4H),  6.85 (t, J7.5 Hz, 1H), 7.00 (d, J 8.5 Hz,
1H), 7.26 (d, J7 Hz, 111), 7.30 (t, J 8 Hz,  111), 9.40
(br s, 1H);'3C NMR (125 MHz, CDC13): 8 13.30, 42.08,
117.84, 118.42,  10 127.20,132.06,158.24,171,34; (+)
LRESIMS nb 192 jM-Hj+ (100).  INTERMEDIATE 2.2.1:
4-(2,2-DIETHOXYETHOXY)-NN- DIETHYLBENZAMIDE 



DO ~Oc'  0  i I 15 0 r3Et2 To a mixture of INTERMEDIATE
2.1.1 (3.00 g, 15.5 mmole) and cesium carbonate  (11.00
g, 34 mmole) in NN-dimethylformamide (20 mL) was added
bromoacetaldehyde diethyl acetal (4.7 mL, 31 mmole) and
the resulting mixture was  heated at reflux under
nitrogen for I h. The reaction mixture was cooled,
water (100 20 niL) added and extracted with ethyl
acetate (3 x 100 mL). The combined organic  extracts
were washed with water (2 x 100 mL), dried (MgSO4),
filtered and the  solvent removed in vacuo. The residue
was purified by squat chromatography (ethyl
acetate/hexane, 4/6) to give INTERMEDIATE 2.2.1 (4.46
g, 93%) as a clear liquid.  'H NMR (500 Nf fz, COC13) S
1.74 (br s, 6H), 1.25 (t, J 7 Hz, 6H), 3.41 (br s, 4H),
25 3.64 (m, 21I), 3.77 (m, 2H), 4.03 (d, J 5.5 Hz,
211), 4.83 (t, J 5.5 Hz, 1H), 6.92 (d, J  8.5 Hz, 2H),
7.33 (d, J 8.5 Hz, 211); "C NMR (125 MHz, CDC13): 6
13.50, 15.27,
62.65,68.63,100.42,114,37,128.12,129.74,159.30,171.13;
(+) LRESIMS m/z 310  [M+H]+ (100). WO 20051061484
PCTISE20041001939  47 INTERMEDIATE 2.2.2:3
-(2,2-DIETHOXYETHOXY)-N,N- DIETHYLEENZAMIDE EtO` 'OEt
O  I NEt2 To a mixture of INTERMEDIATE 2.1.2 (3.00 g,
15.5 mmole) and cesium carbonate   (11.00 g, 34 mmole)
in NW-dimethylformamide (20 mL) was added
bromoacetaldehyde diethyl acetal (4.7 mL, 31 mmole) and
the resulting mixture was  heated at 80 C for 18 h
under nitrogen. The reaction mixture was cooled, water
(100 10 mL) added and the mixture extracted with ethyl
acetate (3 x 100 mL). The combined  organic extracts
were washed with water (3 x 100 mL), dried (MgSO4),
filtered and  the solvent removed in vacua. The residue
was purified by squat chromatography  



(ethyl acetate/hexane, 416) to give INTERMEDIATE 2.2.2
(4.70 g, 98%) as a clear  liquid. 'HNMR (500 MHz,
CDC13) 8 1.09 (br s, 6H), 1.21 (t, J7 Hz, 6H), 3.23 (br
s, 15 2H), 3.49 (br s, 2H), 3.60 (m, 2H), 3.73 (m, 2H),
3.99 (d, J 5.5 Hz, 2H), 4.80 (t, J 5.5  Hz, lH), 6.90
(m, 314), 7.26 (t, J7.5 Hz, lH); 13C 1.1MR (125 MHz,
CDC13): S 12.78,  14.072 15.20, 39.13, 43.12, 62.56,
68.64, 100.38, 1 12.47, 115.49,118.67,129.45,
138.47,158.50,170.77; (+) LRESIMS m!z 310 [M+H]~ (100).
20 INTERMEDIATE 2.2.3: 2-(2,2-DIETHOXYETHOXY)-N.N-
DIETHYLBENZAMID E  Et0` OEt L O NEt2  To a mixture of
INTERMEDIATE 2.1.3 (3.00 g, 15.5 mmole) and cesium
carbonate  25 (11.00 g, 34 mmole) in
N,N-dimethylformamide (20 mL) was added
bromoacetaldehyde diethyl acetal (4.7 mL, 31 nunole)
and the resulting mixture was WO 2005/061484
PCTISE20041001939  48 heated at 80 C for 18 h under
nitrogen. The reaction mixture was cooled, water (100
mL) added and the mixture extracted with ethyl acetate
(3 x 100 mL). The combined  organic extracts were
washed with water (3 x 100 mL), dried (MgSO4), filtered
and  the solvent removed in vacuo. The residue was
purified by squat chromatography 5 (ethyl
acetate/hexane, 4/6) to give INTERMEDIATE 2.2.3 (4.50
g, 94%) as a clear  liquid. 'H NMR (500 MHz, CDCI3) 5
0.98 (t, J7 Hz, 311), 1.17 (m, 9H), 3.11(br p, "J  7.5
Hz, 2H), 3.36 (br in, 1H), 3.55 (br p, J 7.5 Hz, 2H),
3.66 (br m, 3H), 3.95 (d, J 5  Hz, 2H), 4.72 (t, J 5
Hz, IH), 6.84 (d, J 8 Hz, IN), 6.92 (t, J7.5 Hz, 1H),
7.14 (d, J  7.5 Hz, 1H), 7.25 (t, J 8 Hz, 1H); 13C NMR
(125 MHz, CDC13): 5 12.66, 13.75, 15.09, 10 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; (+) LRESIMS
m/z 310 [M+H2} (100). INTERMEDIATE 3.1.1: N
,iV-DTETRYL-4-FORMYLBENZAAME  ON 15 0 NEt2 



A mixture of 4-carboxybcnzaldehyde (2.00 g, 13.3 mmole)
and tbionyl 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  20 solution of diethylamine (5 mL) in
dichloromethane (50 mL) while cooling the  reaction
mixture with an ice/water bath. After complete addition
the reaction mixture  was allowed to warm to room
temperature over 1 h and I 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 25 combined
organic phases and the residue purified by flash
chromatography (ethyl  acetatefhexanes, 50/50) to give
INTERMEDIATE 3.1.1 (2.38 g, 87%) as a viscous  yellow
oil; 'H NMR (500 MHz, CDC13): S 1.07, 1.22 (2 br s,
611), 3.18, 3.52 (2 br s,  4W, 7.49 (d, J 8 Hz, 2H),
7.88 (d, J 8 Hz, 2H), 10.00 (s, III); 13C NMR (125 MHz,
CDC13): 8 12.96,14.67,39.46,43.32,127.01,129.96,136-65,
143.09,169.96,191.61. WO 2005/061484 PCTISE20041001939
49 INTERMEDIATE 3.2.1: N,N-DIETHYL-4-f (E) 2-
METHOXYVINYLIBENZAMIDE  OMe } 5 0 NEt2 8.57 g (0.025
mmol, 1.25 eq) Methoxymethyltriphenylphosphonium
chloride was  . dissolved in 70 mL methanol and 5.74 mL
of a 25% solution of sodium methoxide in  methanol was
added dropwise at room temperature. The mixture was
stirred for 2 h  during which a white precipitate was
formed. Evaporation to dryness followed by co 10
evaporation with benzene (2x) yielded the corresponding
Wittig reagent. 4.20 g  (0.020 mmol) INTERMEDIATE 3.1.1
dissolved in 70 mL THE was added. The red  reaction
mixture was refluxed for 6 h. After cooling to room
temperature a 1:1  mixture of silica and sea sand (30
g) was added and the volatiles were evaporated.  Column
chromatography of the residue (250 g, pentane/BA 2:1)
yielded 2.36 g (0.010 15 mmol, 50%) INTERMEDIATE 3.2.1
as a 1:1 mixture of EIZ isomers. Rr: 0.31  



(pentane/EA 2:1), 1H NMR (500 MHz, CDC13): 81.03, 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 (S 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: NN-DIETHYL-N-f2-(3-FLUORO-4-
METHOXYPHENYL)ETHYLITEREPHTHALAMIDE  O F \ ~ NEt2  Me I
HN I \ 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 (556 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 WO
2005/061484 PCTISE20041001939  50 washed with 1 M HCl
(10 mL) and water (10 mL). After removal of the organic
solvent, the residue was purified by repeated flash
chromatography on SiO2 column  (EtOAc:DCM 50:50)
yielding INTERMEDIATE 4.1.1 as a light-yellow oil (247
mg,  24%). 'H NMR (500 MHz, CDCl3): S 1.00 (br s, CH3),
1.18 (br s, CH3), 2.77 (br s, 5 1H), 3.13 (br s, 3H),
3.50 (m, 4H), 3.77 (s, OCH3), 6.84 (m, 4H), 7.20 (d, J6
Hz, 111),  7.33 (br s, 1H), 7.68 (d, J6 Hz, IH);13C NMR
(125 MHz, CDC13): 6 13.03, 14.32,  34.78, 39.64, 41.49,
43.53, 56.47, 113.85, 116.51 (d, J 17.6 Hz), 124.55,
126.61,  127.53, 135.60, 138.14, 139.73, 146.28 (d, J
10.5 Hz), 152.46 (d, J244 Hz), 171.80,  171.83; (+)
LRESIMS m/z 373.20 [M+1]+. 10   INTERMEDIATE 4.1.2:
N',N1-DIETHYL-IV442-(4-
METHOXYPHENYLIETHYLITEREPHTHALAMIDE 0  / NEtp  Me0 I HN
15 To an ice cooled solution of diethylamine (2.5 mL,
24.5 mmole) and 4- methoxyphenethylamine (3.7 g, 24.5
mmole) in dichloromethane (100 mL) was added  



a 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 020 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, CDCI3): S 1.10, 1.26 (2 br s, 6H), 2.88
(t, J 7 Hz, 2H), 3.22, 3.53 (2 25 br s, 411), 3.67 (m,
211), 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, J7.5 Hz,
4H); 13C NMR (125 MHz; CDC13): S 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). WO 2005/061484 PC
ISE2004l001939  51 INTERMEDIATE 4.1.3: N- 2-
3-BROMO-4-METHOXYPHENYL ETHYL -N -
DIETHYLTEREPHTHALAMIDE 0  Br / NEt2  Me HN 5 To an
ice-cooled solution of 1.35 mL (2.2 eq, S.13 mmol)
3-bromo-4- methoxyphenethylamine and 0.84 mL (2.2 eq,
8.13 mmol) diethylamine in 40 mL  dichloromethane 1.5 g
(7.39 mmol) terephthaloyl chloride in 40 mL
dichloromethane   was added dropwise. After complete
addition the reaction was stirred at room  temperature
for 18 h. To the crude mixture silica (10 g), sea sand
(10 g), and methanol  10 (50 mL) were. added and the
volatiles were removed in vacuo. Column chromatography
(ethyl acetate/dichloromethane 3:1) yielded 920 mg
(1.56 mnol,  21%) of the desired product. 1H NMR (500
MHz, CDC13): S 1.12, 1.28 (2 brs, 6 H),  2.89 (t, J 7.0
Hz, 2 H), 3.24, 3.58 (2 brs, 4 H), 3.70 (dd, J 7.0,
12.5 Hz, 2 H), 3.91 (s, 3
H),6.16(s,1H),6.88,7.15(2d,J8.5Hz,2H),7.42
(s,III),7,45,7.74(2d,18.5 



15 Hz, 4 H). (+) LRESIMS m/z 433, 445 [M+q+.
INTERMEDIATE 4.2.1: NN-DIETHYL-4- 6-FLUORO-7-METHOXY-1
2 3 4- TETRAHYDROISO UINOLIN-1-YL BENZAMIDE F \   Me0 I
/ NH  0 N Et2  20 A solution of
trilluoromethanesulfonic 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. SaturatedNaHC03
solution (10 mL) was added 25 and the phases separated.
The aqueous phase was extracted with DCM (2 x 10 mL)
and the combined organic layers concentrated in vacua.
The residue was dissolved in WO 20051061484
PCTISE2004/001939  52 MeOH (5 mL) andNaBH4 (41 mg, 1.07
mmol) added. After 30 min stirring 1 M  NaOH (10 mL)
was added and the mixture extracted with DCM (3 x 10
mL). The  combined organic layers concentrated to
dryness in vacuo and the residue purified by  Si0211ash
chromatography (EtOAc:CHC13:MeOH 30:63:7) to give
INTERMEDIATE 5 4.2.1 as a yellow oil (122 mg, 64%). 1H
NMR (500 MBz, CDC13): 8 1.07 (br s, 3H),  1.20 (br s,
3H), 2.68 (dt, J4.8, 16 Hz, 1H), 2.86 (m, 1H), 2.99 (m,
1H), 3.16 (m, 1H),  3.23 (br s, 2H), 3.50 (br s, 2H),
3.61 (s, 3H), 5.02 (s, IM, 6.28 (d, J9 Hz, IM, 6.81
(d, J 11.5 Hz,1H), 7.24 (d, J8 Hz, 1H), 7.31 (d, J 8
Hz, 1H);13C NMR (125 MHz,  CDC13): 5 13.10,
14.38,29.08,39.54,41.87,43.51,56.52, 61.47, 113.37,
116.21 (d, J  10 17.5 Hz),
126.19,128.55,129.11,133.43,136.67,145.79,145.83,151.33
(d, J 244  Hz), 171.29; (+) LRFSIMS m/z 357.20 [M+H]+
INTERMEDIATE 4.2,2: Nr-DIETHYL-4- 7-METHOXY-1 2 3 4-
TETRAHYDROISO UNOLNN-1-YL BENZAMIDE 15 Me0 NH  0 NEt2 



To a solution of INTTERMEDIATE 4.1.2 (1.00 g, 2.8
mmole) and 4- (dimethylamino)pyridine (1.03 g, 8.5
mmole) in dichloromethane (80 mL) was added  a solution
of trifluoromethanesulfonic anhydride (1.5 mL, 8.9
mmole) in 20 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 (MgSO4),
filtered and the  solvent removed in vacua. The residue
was dissolved in methanol (40 mL) and 25 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 niL).  The
combined organics were dried (MgSO4), filtered and the
solvent removed in  vacua. The crude was purified by
flash chromatography (ethyl acetate/10% methanol WO
2001061484 PCTISE2004/001939  53 in chloroform, 3/7) to
give INTERMEDIATE 4.2.2 as an off-white solid (0.63 g,
66%). 'H NMR (500 MHz, CDC13): S 1.10, 1.25 (2 brs,
6H), 2.90, 3.00, 3.22, 3.53 (4  m, 9H), 3.64 (s, 3H),
5.15 (s, 111), 6.28 (d, J2 Hz, 1H), 6.75 (dd, J2, 8 Hz,
1H), 7.07  (d, J8 Hz, IH), 7.30, 7.33 (m, 4H). F3C NMR
(125 MHz, CDC13): S 12.8, 14.2, 28.2, 5 39.3,43.3,
41.8, 55.2, 61.3, 112.9, 113.1, 126.6, 129.2, 126.8,
130.0, 136.6,137.4p  144.3,157.7,171.0). (+) LRESIMS mh
339 [M+H]} INTERMEDIATE 4.2.3: 4- 6-BROMO-7-METHOXY-1 2
3 4- TETRAHYDROISOOIJINOLINE- I-YL)-NN-DIETHYLBENZAMIDE
10 Br   Me0 N N  0 N Et2 To an ice-cooled solution of
840 mg (1.94 mmol) INTERMEDIATE 4.1.3 and 0.71 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 15
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,  20 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
vacua. Flash  chromatography (40 g,
dichloromethane/methanol 30:1) yielded 465 mg (1.11
mmol, 25 57%) of the desired product. 'H NMR (500 MIIz,
CDC13): 6 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, I H), 7.30,  7.37 (2 in, 5 H). (+) LRESIMS m/z 417,
419[M+H]+. WO 2005/0614S4 PCTISE20041001939  54
INTERMEDIATE 5,1.1: 4-((6,7-DIMETHOXY-1.2 3 4-
TETRAHYDROISOOUINOLIN-1-YL)METHOXYI-NR-DIE'I'HYLBENZAMM
E  Me Me IC 9H  0  0 NEt2 5 A solution of
3,4-dimethoxyphenethylamine (1.00 g, 5.6 mmole) and
INTERMEDIATE 2.2.1 (1.15 g, 3.7 mmole) in formic acid
(6 mL) was stirred at 80  C for 3 h. The reaction
mixture was then cooled to room temperature, ice/water
(50  mL) added and the mixture basified by addition of
concentrated ammonia solution.  Chloroform (150 mL) was
added and the mixture filtered through a Whatman IPS 10
filter paper. The solvent was removed from the organic
phase in vacuo and the  residue purified by flash
chromatography (methanol/chloroform, 5/95) to give
INTERMEDIATE 5.1.1 (1.16 g, 78%) as a viscous oil. iH
NMR (500 MHz, CDC13) S  1.16 (br s, 6H), 2.79 (m, 2H),
3.05 (m, IH), 3.21 (m, 111), 3.99 (br s, 41-1), 3.84
(s,  311), 3.85 (s, 3H), 4.19 (m. 211), 4.38 (m, 1H),
6.62 (s, 1H), 6.68 (s, 113), 6.94 (d, J9 15 Hz, 2H),
7.33 (d, J 9 Hz, 2H); (+) LRESIMS m/z 399 [M+H]*.  0.
INTERMEDIATE 5.1.2: 3-f(6,7-DIMETHOXY-1.2,3,4- 



TETRAHYDROISOOUINOLIN-1-YL)METHOXY]_ N,N
DIETHYLBENZAMIDE  MeO Me0 I NH  NEt2  20 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 It
Ice/water (50 mL) was then added and the mixture WO
2005/061484 PCT15E2004/001939  55 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 5 (1.16 g, 78%) as a viscous
oil. 'H NMR (500 MHz, CDC13) 61.09 (br s, 3H), 1.22 (br
s, 3H), 2.79 (by s, 2H), 3,04 (m, 1H), 3.23 (br in,
4H), 3.52 (br s, 2H), 3.84 (s, 3H),  3.85 (s, 3H), 4.18
(m, 21), 4.38 (in, 1H), 6.62 (s, 1H), 6.68 (s, 113),
6.94 (m, 3H), 7.29  (t, J 6.5 Hz, 1H); i3C NMR (125
MHz, CDC13): 8 12.80, 14.15, 28.98, 39.17, 39.77,
43.21, 54.56, 55.79, 55.83, 56.01, 56.04, 70.75,
109.55, 112.03, 112.38, 115.64, (+)  10 118.68,125.86P
127.99,129.54,138,60,147.32,147.99,158.72,170.91;
LRESIMS mh 399 [M+H]+(100). INTERMEDIATE 5.1.3:
2-[(6,7-DIMETHOXY-1.2,3,4 TETRAHYDROIS
OOUINOLIN-1-YL)METHOXYI-NN-DIETHYLB ENZAMIDE  15 MeO /
NH  Mao O 0  / NEt2 A solution of
3,4-dimethoxypbenethylamine (1.1 i 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 20
basified by addition of concentrated ammonia solution.
Chloroform (150 niL) 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, 2.5197.5) to give INTERMEDIATE
5.1.2  (1.34 g, 82%) as a viscous oil. 'H NMR (500 MHz,
CDCl3) 8 0.99, 1.22 (2 br s, 6H), 25 2.80, 3.01, 3.16
(br m, 8H), 3.84 (s, 3H), 3.85 (s, 3H), 4.27 (br in.
2H), 4.35 (br in,  114), 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, 114), 7.32 (t, J8 Hz, 1H), (+) LRESIMS m/z 399
[M+H]+. WO 2005/061484 PCT1SE20041001939  56
INTERMEDIATE 5.1.4: N.N-DIETHYL-3-f(6-METH0XY-1,2.3.4-
TETRAHYDROISOQUINOLIN-I-)aIMETHOXYIBENZAMEDE  Me NH  \
I NEtz 5 A solution of 3-methoxyphenethylamine (0.07 g,
0.46 mmole) and INTERMEDIATE   2.2.2 (0.1 g, 0.3 mmole)
in formic acid (1 mL) was stirred at 100 C for 3 h.
Ice/water (20 mL) was then added and the mixture
basified by addition of  concentrated ammonia solution.
Chloroform (60 mL) was added and the mixture  filtered
through a Whatman 1PS filter paper. The solvent was
removed from the 10 organic phase in vacuo and the
residue purified by flash chromatography
(methanol/chloroform, 2.5/97.5) to give INTERMEDIATE
5.1.4 (0.08 g, 70%) as a  viscous oil. 1H NMR (500 MHz,
CDC13): S 1.08, 1.21 (2 br s, 6H), 2.76 (br s, 1H),
2.83 (m, 211), 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, J3.5, 9 Hz, III), 4.37 (dd, J3.5, 9 Hz, 1H), 6.66
(s, lH), 15 6.72 (dd, J2.5, 9 Viz, Ili), 6.93 (m, 2H),
7.08 (d, J 8 Hz, 1H), 7.27 (t, T 8 Hz, 1H). 13C  NMR
(125 MHz, CDC13): S 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: 4-1(6,7-DIMETHOXY-l,2,3,4-
TETRAHYDROISOOUINOLIN-1-YL)METHYLLl-N.N-DIETHYLBENZAMME
Me0 Me NH  Et2N WO 2005/061484 PCTISE2004/001939  57
3.43 mL (0.020 mol, 2 eq) 3,4-dimethoxyphenethylamine
was dissolved in 20 mL  formic acid under ice cooling
and the resulting solution was added to 2.36 g (0.010
mol) vinyl ether INTERMEDIATE 3.2.1. The mixture was
stirred under reflux  for 2 h. After cooling to room
temperature the solution was poured onto crushed ice 5
and ACM was added. After adjusting the aqueous layer to
pH 10 it was extracted with  DCM. The organic phase was
washed with water, brine, and dried. Flash
chromatography (2 x 90 g, chloroform/methanol 50:1 to
10:1) yielded 0.35 g (0.93  mmol, 9%) of the product.
'H NMR (500 MHz, CDCl3): 81.14, 1.23 (2 brs, 6 H),
2.68=3.02 (m, 4 H), 3.20-3.24 (m, 2 H), 3.28, 3.55 (2
brs, 4 H), 3.82, 3.86 (2 s, 6 H), 10 4.19-4.23 (m, 1
H), 6.60, 6.63 (2 s, 2 H), 7.29-7.36 (m, 4 H). (+)
LRESIMS m/z 383  . [M+HZ INTERMEDIATE 5.1.6: N
-DIETHYL-2- 6-METHOXY-1 2 3 4- TETRAHYDROISO
UINOLIN-I-YL METHO BENZAMIDE  15 MeO )NH C  6 NEtz  1Y
A solution of 3-methoxyphenethylaamine (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 20 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 INTERMEDIA'T'E 5.1.6 (1.09 g, 89%) as a
viscous oil. 1H NMR (500 MHz, CDC13) S 0.91, 1.01 (2 br
s, 311), 1.20 (br s, 3H), 25 2.76 (br s, 3H), 2.95 (m,
211), 3.01, 3.17 (2br s, 2H), 3.31 (br s, 1H), 3.72
(brs, 1H),  3.73 (s, 3H), 4.24 (br in, 3H), 6.62 (s,
1H), 6.69 (d, J8.5 Hz, IH), 6.90 (d, J8 Hz,  IH), 6.94
(t, J 7.5 Hz, 1H), 7.04 (d, J8 Hz, 1H), 7.17 (d, J 6.5
Hz, 1H), 7.26 (t, J7.5  Hz, IH); 13C NMR (125 MHz,
CDC13): 5 12.6 5, 13.74, 29.74. 38.66, 40.2 2, 42.5 1,
WO 20051061484 PCTISE20041001939  58 54.26, 54.88,
70.90, 111.86, 112.26, 113.68, 120.92, 126.97, 127.07,
129.65, 137.07,  153.91, 157.90, 168.32; (+) LRESIMS
m/z 369 [M+H]} (100). INTERMEDIATE 5.1.7: 4- 6
7-DIMETHOXY-1 2 3 4 5
TETRAIIYDROISOOUINOLIN-1-YL)-N,NDIETHYLBENZAMIIDE  MIeO
Me NH  0 NEt2 1.87 g (9.11 mmol) of INTERMEDIATE 3.1.1
and 2.00 mL (1.3 eq, 11.8 mmol) of
3,4-dimethoxyphenethylamine were dissolved in 30 mL TFA
and stirred under reflex  10 for 18 h. The reaction
mixture was concentrated in vacua and redissolved in
DCM. The organic phase was washed with saturated
aqueous sodium bicarbonate solution,  water, and brine,
dried, and concentrated in vacua. The resulting syrup
was purified  by flash chromatography (90 g,
chloroform/methanol 9:1) to yield 3.21 g (8.71 mmol,
96%) of a reddish foam. 1H NUR (500 MHz, CDC13):
61.15,1.25 (2 brs, 6 H), 2.77, 15 2.96, 3.07, 3.26 (4
ddd, 4 H), 3.28, 3.59 (2 brs, 4 H), 3.66, 3.89 (2 s, 6
H), 5.11 (s, 1  H), 6.25 (s, 1 H), 6.65 (s, 1 H), 7.31,
7.35 (2 d, J 8 Hz, 4 H). "C NMR (125 MHz,  CDCI3): S
13.2, 14.5, 29.3, 39.5, 43.6, 42.0, 56.1, 56.2, 61.2,
111.2, 111.8, 126.8,  129.2, 127.8, 129.3, 136.7,
145.7, 147.5, 148.2, 171.4. (+) LRESIMS m/z 369  [M+H]t
20 INTERMEDIATE 5.1.8: NN-DIETHYL-4-l6-METHOXY-1.2.3.4-
TETRAHYOROISOOUINOLIN-I-YLIBENZAIvffDE  



Me / NH  0 NEt2. WO 20051061484 PCTISE2004/001939  59
INTERMEDIATE 3.1.1 (330 g, 16.1 mmol) and
3-methoxyphenethylamine (3,27  mL, 22.5 mmol) were
dissolved in TFA (50 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 5 brine, dried, and concentrated in vacuo.
The resulting syrup was purified by flash
chromatography to yield a reddish foam (4.07 g, 12.03
mmol, 75%). 'H NMR (500  MHz, CDCI3): 6 1.04, 1.16 (2
brs, 6 H), 2.86-3.30 (m, 4 H), 3.46 (brs, 4 H), 3.70,
3.73  (2 s, 6 H), 5.43 (s, I H), 6.58-6.66 (m, 3 H),
7.24, 7.30 (2 d, T8 Hz, 4 H). (+)  LRESIMS m/z 339
[M+H]4. 10   INTERMEDIATE 5.1.9: 3-(6,7-DIMETHOXY-1,2
3,4_  TETRAI-PMROISOOTJINOLIN-I -)L)NN-DIEFHYLBENZAMIDE
Me0 Me NW  Et2N 15 N,N-diethyl-3-formylbenzamide (200
mg, 0.97 mmol) and 3,4- dimethoxyphenethylamine (0.25
mL, 1.50 mmol) were dissolved in formic acid (1.5  mL)
and stirred under reflux for 18 h. The reaction mixture
was concentrated in vacuo  and redissolved in DCM. The
organic phase was washed with saturated aqueous  sodium
bicarbonate solution, water, and brine, dried, and
concentrated in vacuo. The  20 resulting syrup was
purified by flash chromatography to yield a white foam
(0.25 g, 0.68 mmol, 70%). 1H NMR (500 MHz, CDCl3): S
1.03, 1.21 (2 brs, 611), 2.74, 2.90,  3.04 (3 in, 311),
3.18 (m, 5H), 3.63, 3.87 (2 s, 611), 5.08 (s, 111),
6.23 (s, I11), 6.63 (s,  1H), 7.26-7.38 (m, 4 H). (+)
LRESIMS m/z 369 [M+H]+ 25 INTERMEDIA'T'E 5.1.10: 4- 5
8-DIMETHOXY-1 2 3 4 TETR AAYDROISOQUINOLIN-I-YL)
N.1V-DIETHYLBENZAMIDE 



WO 2005/061484 PCT/SE2004/001939  60 OMe  / QH  Me/  0
NEt2 INTERMEDIATE 3.1.1 (100 mg, 0.49 mmol) and
2,5-dimethoxyphenethylamine  (0.09 mL, 0.54 mmol) were
dissolved in methanol (2 mL) and stirred at room
temperature for 18 h. The solvent was removed in vacuo
and the residue was 5 redissolved in TFA (1.5 ml.,).
The reaction mixture was refluxed for 3 d and
afterwards 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 foam
(68 mg, 0.185 mmol, 38%). 1H NMR (500 MHz, CDC13): S
1.12, 1.24 10 (2 bra, 61-1), 2.82-3.20 (m, 4H), 3.28,
3.55 (2 brs, 44 3.53, 3.84 (2 s, 6H), 5.59 (s,  111),
6.67, 6.78 (2 d, J9 Hz, 211), 7.26, 7.32 (2 d, J8 Hz,
4H).13C NMR (125 MHz,  CDCI3): 6 14.2, 15.5, 22.2,
37.1, 39.7, 43.8, 54.5, 55.8, 55.9, 108.3, 109.1,
124.0,  124.9, 136.7, 126.6, 129.1, 150,5, 151.4,
171.3. (+) LRESIMS m/z 369 [M+Ii]+. 15 INTERMEDIATE
5.1.11: 4-f(6,7-DIHYDROXY-1.2.3.4-
TETRAHYDROISOOUrINOLIN-1-YL)METHOXYI
N.N-DIETHYLBENZAM1DE   HO \ I NH  HO 0 NEt2 A solution
of 3,4-dihydroxyphenethylamine hydrochloride (0.19 g,
1.0 mmole) and  20 INTERMEDIATE 2.2.1 (0.20 g, 0.7
mmole) in formic acid (2 mL) was stirred at  room
temperature for 48 h. Ice/water (20 mL) was added and
the mixture basified by  addition of concentrated
ammonia solution. Chloroform (50 mL) was added and the
WO 2005/061484 PCTISE2004/001939  61 mixture filtered
through a Whatman 1PS filter paper. The solvent was
removed from  



the organic phase in vacua and the residue purified by
flash chromatography  (metbanollchloroform, 1/9) to
give INTERMEDIATE 5.1.11 (0.15 g, 61%) as a  viscous
oil. 'H NMR (500 MHz, CDC13): 6 1.16 (br s, 6H), 2.58
(br s, 2H), 2.94 (br s, 5 1.11), 3.12 (br s, IH), 3.31,
3.48 (2 br s, 4H), 4.00 (br s, 2H), 4.15 (br s, 1H),
6.05 (br s,  2H), 6.42 (s, 2H), 6.81 (d, T 8 Hz, 211),
7.26 (d, J 8 Hz, 2H). 13C NMR (125 MHz,  CDC13): 5
12.80, 14.03, 27.70, 39.57, 39.60, 43.75, 54.02, 69.77,
112.87, 114.41,  115.60, 123.46, 126.07, 128.08,
129.29, 143.65, 144.61, 159.26, 171.56. (+)  LRESIMS
m/z 371 [M+H]+. 10   INTERMEDIATE
5.1.12:1VN-DIETHYL-4-f7-HYDROXY-6-METHOXY-1.2.3.4-
TETRAHYDROISOOUINOLIN-1-YLIBENZAMIDE  Moo H NH  O NEt2
15 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 n3L). The solution was
heated to reflex for 20 hr afterwhich excess
tritluoroacetic acid was removed in vacua and the
residue redissolved in  dichloromethane (20 mL). The
solution was basifled with saturated aqueous sodium 20
bicarbonate to pH =10. Dichloromethane fraction was
separated, washed with  saturated aqueous sodium
chloride (5 x 5 mL), dried over MgSO4 and concentrated.
The product was purified by flash chromatography using
silica column and  dichloromethane/methanol (95:5) as
solvent to give 120 mg (0.3389 mmol, 33%) of
INTERMEDIATE 5.1.12 as light yellow solid. 'H NMR (500
MHz, CDC13): S 1.12 25 (br s, 3H), 1.23 (brs, 3H), 2,75
(m, 1H), 2,93 (m, 111), 3.04 (m, 1H), 3.20 (m, 1H),
3.27 (br s, 21-1), 3.54 (br s, 2H), 3.86 (s, 3H), 5.01
(s, 1H), 6.28 (s, IM, 6.61 (s, 113),  7.26-7.32 (m,
4H). '3C NMR (125 MHz, CDC13): 5 13.14, 14.45, 29.30,
39.50, 42.17, WO 2005/061484 PCTISE20041001939  62
43.53, 56.12, 61.23, 111.20, 114.19, 126.72, 126.92,
129.18, 130.11, 136.49, 144.06,  145.92, 171.44. (+)
LRESIMS m/z 355 [M+H]+. 



INTERMEDIATE 5.1.13: N -DIETHYL-4-(5,6,7,8 5
TEFRAHYDRO[1,3]DIOXOLOf4,5-GIISOOUINOLIN-5-YL)BENZAMIDE
5  O N Et2 1.00 g (4.96 mmol)
3,4-methylenedioxyphenethylamine hydrochloride and 1.20
g (1.2  eq, 5.95 mmol) INTERMEDIATE 3.1.1 were
dissolved in 7 mL TFA and the solution  10 was stirred
under reflux for 18 h. After evaporation of the
volatiles the residue was taken up in DCM, washed with
1 M aqueous sodium hydroxide solution, water, and
brine and dried. Flash chromatography (40 g, DCM/MeOH
30:1) yielded 330 mg  (0.94 mmol, 19%) of a reddish
foam. 1H NMR (500 MHz, CDCl3): S 1.13, 1.25 (2  brs,
611), 2.68, 2.95, 3.06, 3.22 (4 m, 414), 3.28, 3.58
(brs, 211), 5.10 (s, 111), 6.29 (s,  15 1H), 7.30, 7.37
(2 m, 5H). (+) LRESIMS m/z 417, 419[M+H]+. INTERMEDIATE
5.1.14: 4-(6,7-DIMETHOXY-3-METHYL-1,2,3A-
TETRAI3'YDROISOOUINOLIN-1-YL)-N.N-DIETHYLBENZAMIDE  Mao
Me Me NH  20 0 NEt2 INTERMEDIATE 1.2.4 (517 mg, 2.64
mmol) was dissolved in TFA (7 mL) at 0C  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 WO 20051061484 PCT/8E2004/001939  63 used to
extract the aqueous phase. The organic layer was washed
with brine (2 x 10  mL) and the solvent removed in
vacua yielding a dark green tar as the residue.
Repeated chromatography on SiO2 column (EtOAc:MeOH
93:7) afforded  INTERMEDIATE 5.1.14 as an oil (291 mg,
29%). 'H NMR (500 MHz, CDC13): S 5 1.02 (br s, 311),
1.16 (br s, 311), 1.18 (s, 311), 2.62 (m, 2H), 3.10
(in, 1H), 3.19 (br s,  211), 3.46 (m, 211), 3.51 (s,
311), 3.77 (s, 311), 5.02 (s, 111), 6.08 (s 111), 6.53
(s, 1H),  7.27-7.30 (in, 411); 33C NMR (125 MHz,
CDC13): S 13.09, 14.36, 22.63, 37.96, 39.54,  43.49,
50.07, 56.03, 56.07, 63.38, 110.90, 111.63, 126.82,
128.10, 129.22, 130.17,  



136.63, 146.10, 147.31, 147.88, 171.35; (+) LRESIMS m/z
383.24 [M+H]+. 10 INTERMEDIATE 5.1.15:
N.N-DIETHYL-4-(6,7,8,9 TETRAHYDRO 1 3 DIOXOLO 4 5-F ISO
UINOLIN-6-YL BENZAMIDE  /-0 0 / NH  O N 22 15
INTERMEDIATE 1.2.2 (670 mg, 4.06 mmol) was dissolved 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 NTLOH 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  20 10 mL) and concentrated to dryness
in vacuo. The residue was purified by flash
chromatography on SiO2 column (EtOAc:MeOH 95:5) to
afford INTERMEDIATE  5.1.15 as an oil in quantitative
yield. 111 NMR (500 MHz, CDC13): S 1.11 (br s, 311),
1.22 (br s, 3H), 1.91 (s, 311), 3.00 (m, 1H), 3.18-3.24
(m, 411), 3.39 (m, 111), 3.51 (br  s, 211), 5.51 (s,
1H), 6.01 (br s, 211), 6,27 (d, J7.5 Hz, 1H), 6.63 (d,
J8.5 Hz, 1H), 25 7.29-7.39 (in, 41-1); "C NMR (125 MHz,
CDC13): 6 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]+ WO 2005/061484
PCT/SE20041001939  64 INTERMEDIATE 5.1.16: NN-DIETHYL-
4-(5,6.7-TRiMETHOXY-1.23,4- TETRAHYDROI
SOOIJINOLIN-1-YL)BENZAMIDE We  Me0 MeO I NH  2E2  5
INTERMEDIATE 1.2.3 (828 mg, 3.92 mmoi) was dissolved in
TFA (7 mL) at 0 C  and the resulting solution added to
the aldehyde INTERMEDIATE 3.1.1 (804 A mg,  



3.92 mmol) and refluxed for 15 hat 98 C. The TFA was
removed in vacua and water  (10 mL) added.
ConcentratedNH40H 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 10 mL) and
concentrated to dryness in vacuo. The residue was
purified by flash  chromatography on Si02 column
(EtOAc:MeOH 95:5) to afford INTERMEDIATE  5.1.16 as an
oil in quantitative yield. 'H NMR (500 MHz, CDC13): b
1.11 (br s, 31-1),  1.25 (br s, 3H),1.99 (s, 311),
2.98-3.14 (m, 213), 3.20-3.25 (m, 3H), 3.35 (m, 1H),
3.54  (m, 2H), 3.64 (s, 3H), 3.88 (s, 313), 3.93 (s,
314), 5.53 (s, IH), 6.06 (s, 1H), 7.35-7.38 15 (m, 4H);
13C NMR (125 MHz, CDC13): 8 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 nz/z 399.19
[M+H]*. INTERMEDIATE 6.1.1:
NN-DIETHYL-446-MET14OXY-2-r(4 20 MTROPHENYL S
NYLI-1,2,3,4-TETRAH YDROISOQUINOLIN-1- YL)BENZAMIDE Me0
IN-, N02  ,S  d ~0 0 NEt2 WO 20051061484
PCT/SE2004/001939  65 2.17 g (6.39 mmol) INTERMEDIATE
5.1.8 and 2.63 mL (3.0 eq, 0.020 mmcl)  triethylamine
were dissolved in 200 mL DCM, cooled to 0 C, and 1.70 g
(1.15 eq,  7.64 mmol) nosyl chloride was added. The
mixture was allowed to Warts to room  temperature and
stirred for 18 it. The reaction mixture was poured onto
crushed ice 5 and extracted with DCM. The combined
organic phases were washed with 1 M  hydrochloric acid,
1 M sodium hydroxide solution, water, and brine. Drying
and  evaporation yielded the crude product, which was
purified by flash chromatography  (90 g, DCM/methanol
70:1). 2.09 g (3.99 mmol, 62%) of a light yellow foam
was  isolated. The spectra indicate the presence of two
rotamers of which the major one is 10 described. 'HNMR
(CDC13, 500 MHz): 6 1.13 (brs, 3H), 1.24 (brs, 3H),
2.62 (m, 211),  0 3.12 (m, 115), 3.26 (brs, 2H), 3.39
(m, 11-1), 3.54 (brs, 2H), 3.76 (s, 3H), 6.22 (s, IH),



6.51 (d, J 2.0 Hz, 1H), 6.73 (dd, J 2.0, 9.0 Hz, 113),
6.92 (d, 3 9.0 Hz, 1H), 7.28 (m,  411), 7.88 (d, J 9.0
Hz, 2H), 8.20 (d, J 9.0 Hz, 2H). (+) LRESIMS m/z 524
[M+1]+. 15 INTERMEDIATE 6.2.1:
NN-DIETHYL-4-16-HYDROXY-2-f (4-
NiTROPHENYL)SULFONYLI-1,2,3
,4-TETRAB'YDROISOOUINOLIN-1- YL BENZAMIDE HO ~o N02 N,
\ 0 NEt2 20 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 mL DCM was added dropwise. The
solution was allowed to warm to  room temperature and
was stirred for another 60 min. TLC (DCM/MeOH 30:1)
indicated mainly the presence of starting material. The
reaction mixture was cooled to 25 -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 WO 20051061484 PCTISE2004/001939  66
chromatography (DCM(MeOH 70:1, 90 g). 1.99 g (3.91
ramol, quant.) of a light  yellow foam was isolated.
The spectra indicate the presence of two rotamers of
which  the major one is described. 'HNMR (CDC13, 500
MHz): 5 1.15 (brs, 3H), 1.27 (brs,  3H), 2.48 (m, 2H),
3.29 (brs, 2H), 3.32 (m, 1H), 3.57 (brs, 2H), 3.79 (m,
Ili), 5.32 (s, 5 111), 6.39 (d, 2.0 Hz), 6.42 (dd, 2.0,
9.0 Hz, IH), 6.73 (d, 9.0 Hz, 1H), 7.31 (m, 4H),  7.86
(d, 9.0 Hz, 21-), 8.18 (d, 9.0 Hz, 2H). (+) LRESIMS m/z
510 [M+1J.  INTERMEDIATE 6.3.1:
1-{4-f(DIETHYLAMINO)CARBONYLIPHENYL1-2-fL4-
NITROPHENYLISULFONYLI-1,2,3,4-TETRAHYDROISOQUINOLIN-6-Y
L  10 METHANESULFONATE  Me'5,0 \ NO2  



O ~O 11 N  CPO  0 N Et2 150 mg (0.294 mmol)
INTERMEDIATE 6.2.1 and153 ul (3 eq, 0.87 mmol) Hilnig's
base were dissolved in 5 mL dichloromethane. The
solution was cooled to 0 'C and 45  15 ul (2 eq, 0.60
nunol) methanesuffonyl 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  20 100:1) 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-fcDIETHYLAMINO)CARBONYL]PHENYLl -2-f(4-
NITROPHENYL)SULFONYLI-1.2.3.4-TETRAHYDROISOOUINOLJN-6-Y
L  25 DIMETHYLSULFAMATE WO 2005/061484
PCT/SE2004/001939  67 Me  Me'N~51O ~ NOz  OO I i N, \
~Sb  O NEtz 150 mg (0.29 mmol) INTERMEDIATE 6.2.1 and
153 ul (3 eq, 0.87 mmol) Hiinig's  base were dissolved
in dichloromethane. The solution was cooled to 0 C and
63 ul (2  eq, 0.58 mmol) dimethylsulfamoyl chloride was
added. The reaction was allowed to  5 warm to room
temperature and stirred for 18 h. DCM and water were
added and after  phase separation the organic layer was
washed with I M hydrochloric acid, sat.  sodium
bicarbonate solution, water and brine, dried, and
evaporated. Flash  chromatography (DCM to DCM(MeOH
30:1) of the residue yielded 116 mg (0.19  mmol, 66%)
of the product, which contained traces of the starting
material and which 



10 was directly used for the preparation of
INTERMEDIATE 6.4.2.  INTERMEDIATE 6.4.1: 1- 4-
IETHYLAMINQ CARBONYL PHENYL - 1 2 3 4-TETRAMYDROISO
UINOLIN-6-YL METHANESULFONATE  McNS, \  O O NH  15 O
NEt2 152 mg (0.259 mmol, 88 %) JNLERMEDIATE 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)
inercaptoacetic acid as its sodium salt were added. The
mixture was stirred at room  temperature for 18 b. TLC
indicated the presence of starting material next to the
20 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 WO 20051061484 PCTISE20041001939
68 material and 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, dried, and evaporated. Flash chromatography
(DCM/MeOH 5 50:1 to 85:15) yielded 54 mg (0.134 mmol,
52%) of a clear gum.'HNMR (CDC13,  500 MHz): 8 1.12
(brs, 3H), 1.24 (brs, 314), 2.86 (m, 211), 3.10 (m,
1H), 3.14 (s, 3H),  3.27 (m, 311), 3.58 (brs, 2H), 5.10
(s, 1H), 6.77 (d, J 9.0 Hz, IH), 6.95 (dd, J 2.0, 9.0
Hz, 1H), 7.09 (d, 2.0 Hz, 1H), 7.30 (m, 411). (+)
LRESIMS m/z 403 [M+1]}.  10 INTERMEDIATE 6.4.2:
1-l4-1(DIETHYLAMINO)CARSONYLIPHENYLI- 1,2.3
4-TETRAHYDROISOOUINOLN-6-YL DIMETHYLSULFAMATE MI SA 0 0
NH  O NEt2 



116 mg (0.19 mmol) INTERMEDIATE 6.3.2 was dissolved in
10 mL DMF and 32  15 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 20 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, dried and 25 evaporated. Flash
chromatography (DCM(MeOH 50:1 to 85:15) yielded 24 mg
(0.056  mmol, 29%) of a clear gum.'HNMR (CDCl3, 500
MHz): 8 1.13 (brs, 3H),1.25 (bra,  3H), 2.88 (m, 1H),
2.99 (s, 6H), 3.26 (m, 2H), 3.28 (m, 3H), 3.59 (brs,
21-1), 5.11 (s, WO 2005/061484 PCT/SE2004I001939  69
111, 6.76 (d, 3 9.0 Hz, 111), 6.97 (dd, J 2.0, 9.0 Hz,
1H), 7.11 (d, 9.0 Hz, 1H), 7.34 (m,  411). (+) LRESIMS
m/z 432 [M+11+. INTERMEDIATE 7.1.1: 4-
7-ETHOXY-6-METHOXY-1 2 3 4 5
TETRAHYDROISOOUINOLIN-1-YL)-N.N-DIETHYLBENZAMIDE  MeO
Et NH  r  4  O NEt2 To a solution of triphenylphosphine
(2eq, 0.112 mmol, 29.3 mg) in anhydrous
dichloromethane (0.3 mL) at 0 C was added
diisopropylazodicarboxylate (DIAD,  10 2eq, 0.112 mmol,
22.6 mL, 22 uL). After stirring at 0 C for 5 min a
solution of ethanol (2eq, 0.112 mmol, 5.1 mg, 6.5 uL)
and INTERMEDIATE 5.1.12 (1 eq, 0.056  mmol, 20 mg) in
anhydrous dichloromethane (1 mL) was added. The
reaction  mixture was allowed to stir at RT for 6 h
then ethanol/water was added and extracted  



to EtOAc, dried over MgSO4 and concentrated to dryness.
The product was purified 15 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, CDCl3) S  1.15 (br s, 3H), 1.28 (br s, 31),
1.35 (t, J7 Hz, 311), 1.45 (m, 111, 2.85-3.15-3.28 (m,
S 4H), 3.30 (br s, 2H), 3.55 (br s, 2H), 3.90 (s, 3H),
3.95 (q, J7 Hz, 211,-5.20 (s, 111),  6.25 (s, 1H), 6.68
(s, 1H), 7.35 (s, 4H). '3C NMR (125 MHz, CDCI3)
612.35,13.40,  20 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+W. INTERMEDIATE 7.1.2:
N.N-DIETIIYL-4-(7-ISOPROPOXY-6-METHOXY- 25 1 2 3
4-TETRAHYDROISO UINOLIN-I-YL BENZ,AMME WO 2005/061484
PCTISE2004/001939  70 Me0  0  M I / NH e"Me / O NEt2 To
a solution of triphenylphosphine (133 mg, 0.5085 mmol)
in anhydrous  dichloromethane (1 mL) at 0 C was added d
isopropylazodicarboxylate (102 mg,  0.lmL, 0.584 mmol).
After stirring at 0 C for 5 ruin a solution of
isopropanol (39 uL, 5 30.6 mg, 0.5102 mmol) and
INTERMEDIATE 5.1.12 (70 mg, 0.1977 mmol) in  anhydrous
dichloromethane (1 mL) was added. The reaction mixture
was allowed to  stirr at RT for 6hr then water was
added and extracted to EtOAc, dried over MgSO4  and
concentrated to dryness. The product was purified by
flash chromatography,  using silica column and DCM/MeOH
(100:5) to give 48 mg (0.121 mmol, 61%) of 10
INTERMEDIATE 7.1.2 as a white solid. 1H NMR (500 NIEIz,
CDCI3) S 1.10 (hr s,  3H), 1.18 (d, J7 Hz, 3H), 1.23
(d, J7 Hz, 3H), 2.25 (br s, 3H), 2.44 (br s, 1H), 2.77-
2.91 (m, 2H), 3.12.3.20 (m, 2H), 3.23 (br s, 2H), 3.58
(br s, 2H),3.85 (s, 3H), 3.85 (s,  3H), 4.25 (q, J 7
Hz, 1H), 5.06 (s, 1H), 6.26 (s, 1H), 6.26 (s, 11-1),
6.64 (s, 1H), 7.28- 7.34 (m, 411). 13C NMR (125 MHz,
CDC13) 5 13.14,14.41, 22.06, 22.15, 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)4.
INTERMEDIATE 7.1.3: N.N-DIETHYL-44
6-METHOXY-7-(2-MORPHOLIN-4-
YLETHOXY)-1,2,3.4-TETRAHYDROISOOUINOLIN-1-YLIBENZAMIDE
20 0 Me0  ~,N,,,,,O i NH  0 NEt2 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
WO 20051061484 PCTISE2004/001939  71 morpholinoethanol
(0.071 mL, 76 mg, 0.580 mmol) and INTERMEDIATE 5.1.12
(70  mg, 0.1977 mmol) in anhydrous dichloromethane (1
mL) was added. The reaction  mixture was allowed to
stirr at RT for 20hr then water was added and extracted
to  EtOAc, dried over MgSO4 and concentrated to
dryness. The product was purified by 5 flash
chromatography, using silica column and DCMIMeOH
(100:5) to give 52 mg  (0.111 mmol, 56%) of
INTERMEDIATE 7.1.3 as light yellow oil. 'H NMR (500
MHz, CDC13) S 1.13 (br s, 3H), 1.25 (brs, 3H), 2.52 (br
s, 4H), 2.73 (m, 2H), 2.8-3.1- 3.2 (m, 4H), 3.30 (br s,
2H), 3.50 (br s, 2H), 3.69 (br s, 4H), 3.86 (s, 3H),
3.91 (m,  2H), 5.14 (s, 111), 6.29 (s, 1H), 6.66 (s,
1H), 7.28-7.36 (m, 411). 53C NMR (125 MHz, 10 CDC13) S
13.11, 14.47, 28.72, 39.57, 41.62, 43.55, 54.24, 56.18,
57.71, 60.83, 67.09,  .(+)  112.31, 113.81, 126.84,
128.21, 129.53,136.98,144.50,146.82,148.96,171-25.
LRESIMS m/z 468 (M+Hf. INTERMEDIATE 7.1.4: N
-DIETHYL-4- 6-METHOXY-7- OPENTYLO  15 1.2.3
4-TETRAHYDROISOOUINOLIN-I-YLIBENZAMIDE Me NH  Me)< 



Mee 0 NEt2  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  20 anhydrous toluene (0.14 mL) was added
diisopropyldiazodicarboxylate (DIAD, 48 mg, 0.24 mmol,
1.2eq). The reaction mixture was sealed for microwave
reaction.  Microwave was set to 100 C for 0.5hr. After
cooling down to room temperature, the  reaction vessel
was removed from microwave and evaporating solvent to
dryness.  Product was purified by flash chromatography
to afford 41 mg (0.0966 mmol, 74%) 25 and recovered 25
mg (0.0706 mrnol) of INTERMEDIATE 5.1.12.'HNMR (500
MHz, CD2C12): S 0.99 (s, 9H), 1.15 (br s, 3H), 1.23 (br
s, 311), 1.95 (m, 111), 2.74 (m,  1H), 2.88 (m, 1H),
3.03 (m, 1H), 3.19 (in, 1H), 3.29 (br s, 2H), 3.40 (d,
J 10Hz, 111),  3.46 (d,J 10 Hz, 1H), 3.53 (brs, 2H),
3.86 (s, 3M), 5.06 (s, 1H), 6.20 (s, 1H), 6.70 (s,
1H), 7.30-7.34 (m, 4H). 13C NMR (125 MHz, CD2C12): 5
12.90, 14.20, 26.54 (3C), WO 2005/061484
PCTISE20041001939  72 29.51, 32,15, 39.45, 41.93,
43.44, 56.52, 61.23, 79.50, 113.30,113.83,126.42 (2C),
128.35, 129.08 (2C), 130.22, 136.65, 146.56, 147.84,
148.80, 171.06. (+) LRESIMS  m/z 425 [M+H]+. 5
INTERMEDIATE 7.1.5:
4-F7-(CYCLOBUTYLOXY)-6-METHOXY-1,2,3,4-
TETRAHYDROISOOUINOLIN-1-YL1-N.N-DIETHYIJBENZAMIDE  MeO
NH  O NEt2 To a solution of INTERMEDIATE 5.1.12 (70.8
mg, 0.2 minol), triphenylphosphine  10 (62.8 mg, 0.24
mmol, 1.2 ey), cyclobutyl alcohol (21.6 mg, 0.30 mmol,
1.5eq) in  anhydrous toluene (0.14 mL) was added
diisopropyldiazodicarboxylate (DIAD, 48  mg, 0.24 mmol,
1.2eq). The reaction mixture was sealed for microwave
reaction.  Microwave was set to 100C for 0.5hr. After
cooling down to room temperature, the  reaction vessel
was removed from microwave and evaporating solvent to
dryness. 15 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,
CD2CI2): S 1.13 (br s, 3H), 1.23 (br,  3H), 1.54 (m,
1H), 1.75 (m, 1H), 1.95 (in, 113), 2.03 (br m, 2), 2.29
(br s, 1H), 2.74  (m, lH), 2.94 (m, 1H), 3.06 (m, 1H),
3.23 (m, 1H), 3.24 (br s, 2H), 3.53 (br s, 2H),  20
3.84 (s, 3H), 5.04 (s, 1Ii), 6.10 (s, 111), 6.67 (s,
1H), 7.39 (br s, 411). 1'C NMR (125 MHz, CD2C12): S
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,
130.25,136.15,145.05,146.52,  148.18, 171.06. (+)
LRESIMS m/z 409 [M+H]+ 25 INTERMEDIATE 8.1.1:
N.N-DIETHYL-4l7-HYDROXY-6-MET110XY-2-
(TRIFLUOROACETYL)-1.2,3,4-TETRAHYDROISOOUINOLIN-1-
YLIBENZAMIDE WO 20051061484 PCT/SE2004/001939  73 Me0
5'N li0 F3 O  0 NEt2 0.54 g (1.56 mmol) INTERMEDIATE
5.1.12 was refluxed in 25 mL TFAA for 18 h.  After
cooling down to room temperature the solution was
evaporated in vacuo and  purified by flash
chromatography (DCM/methanol 100:1) to yield 0.67 g
(1.49 mmol, 5 96%) of the desired product. 'H NMR (500
MHz, CDC13): d 1.17, 1.29 (2 brs, 611),
2.79,3.05,3.42(3 in, 3H), 3.31, 3.59 (2 brs, 4H), 3.97
(s, 311), 3.96 (m, 111), 6.61,  6.69, 6.74 (3 s, 3H),
7.31 (m, 4H). INTERMEDIATE 8.2.1:
1-{4-f{DIETHYLAMINOICARBONYLIPHENYLI-6 10
METHOXY-2-(TRIFLUOROACETYL)-1.23,4-TETRAHYDROISOOUINOLI
N-7- YL DIMETHYLSULFAMATE Me0  QQ  Me,N i NF3 Me , \1 O
NEt2 



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 raL) 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.). 1H NUR  (500 MHz,
CDCl3): d 1.05, 1.19 (2 brs, 611), 2.78 (s, 3H), 2.90
(s, 31T), 2.91 (m, 1H),  101-3.15 (m, 21-1), 3.21 (brs,
211), 3.38 (m, 1H), 3.70 (brs, 211), 3.88 (s, 311),
6.73 (s,  111), 6.80 (s, 1H), 7.00 (s, 1H), 7.27 (m,
4H). WO 2005/061484 PCTISE2004/001939  74 INTERMEDIATE
8.3.1: 1- 4 IETHYLANIINO CARBONYL PHENYL -6-
METHOXY-1.2.3,4-TETRAHYDROISOOUINOLIN-7-YL
DIMETHYLSULFAMATE 0 0 Me,N,S~O / NH  Me 5 0 N Et2
INTERMEDIATE 8.2.1 (210 mg, 0.33 mmol) was dissolved in
methanol (2 mL) and   water (2 mL) and potassium
carbonate (100 mg, 0.72 mmol) added. The reaction was
stirred for 6 h. Silica gel was added and the volatiles
were removed in vacuo. Flash  chromatography of the
residue yielded the desired product (106 mg, 0.23 mmol,
70 10 %). tH NUR (500 MHz, CDC13): 1.09, 1.23 (2 brs,
6H), 2.79, 2.85 (2 s, 6H), 3.00 (m,  2H), 3.21 (m, 4H),
3.52 (brs, 2H), 3.86 (s, 311), 5.15 (s, 1H), 6.68 (s,
111), 6.72 (s,  1H), 7.28 (m, 44 (+) LRESIMS m/z 462
[M+HI+. IN TERMEDIATE 9.1.1:
NN-DIETHYL-4-i6-METHOXY-5-NITRO-2- 15
(TRIFLUOROACETYLI-1,2.3.4-TETRAHYDROISOOUINOLIN-l-
YLIBENZAMIDE NO2   Me0 



NTCF3  O NEt2 A solution of INTERMEDIATE 5.1.8 (11.09
g, 32.8 mmole) in trifluoroacetic 20 anhydride (100 nL)
was heated at reflux until all the amine dissolved
(-4h). 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 WO 2005/061484
PCTISE20041001939  75 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, 40/60) to give
INTERMEDIATE 9.1.1 (4.51 g, 29%) as an off-white solid;
'H NMR (500 MHz, 5 CDC13): 5 1.13, 1.23 (2 br s, 611),
2.81 (dd, J2, 17.5 Hz, 1H), 3.05 (m, 111), 3.26 (br s,
2H), 3.43 (m, 1H), 3.54 (br s, 2H), 3.92 (s, 3H), 4.00
(dd, J 5, 14 Hz, 1H), 6.83 (s, I H), 6.99 (d, J9 Hz,
1H), 7.15 (d, J 9 Hz, 1H), 7.23 (d, J 8.5 Hz, 2H), 7.34
(d, J 8.5  Hz, 2H); (+) LRESIMS m/z 480 [M+H]+ (100).
10 INTERMEDIATE 9.1.2: N N-DIETHYL-4
[66-METHOXY-7-NITRO-2- .
(TRiFLUOROACETYLI-1.2.3:4-TETRAHYDROISOQUINOLIN-1-
YLIEENZAMME Me0  OzN I i IV F3  O 15 O NEt2 A solution
of INTERMEDIATE 5.1.8 (11.09 g, 32,8 mmole) in
trifluoroacetic  anhydride (100 mL) was heated at
reflex until all the amine dissolved (--lh). 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
20 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 25 INTERMEDIATE
9.1.2 (4.61 g, 29%) as an off-white foam. 1H NMR (500
MHz,  CDC13): 5 1.13, 1.24 (2 br s, 6H), 2.97 (dd, J2,
17 Hz, 1H), 3,15 (m, 1H), 3.27 (br a,  211), 3.47
(m,113), 3.54 (br a, 2H), 3.99 (s, 414), 6.84 (a, IH),
6.94 (s, IM, 7.22 (d, J 8  Hz, 2H), 7.34 (d, J 8 Hz,
2H), 7.64 (s, IH); (+) LRESIMS ink 480 [M+H]'. WO
2005/061484 PCT/5E20041001939  76 INTERMEDIATE 9.2.1-.
NN-DIETHYL-4-(6-METHOXY-5-NITRO-1,2,3,4-
TETRAHYDROISOOUINOLINN-I-)L)BENZAMIpE  NO2 Me0 NH  5 0
NEt2  A solution of INTERMEDIATE 9.1.1 (1.97 g, 4.10
mmole) and potassium carbonate  (ca. 2 g) in methanol
(27 mL), tetrahydrofuran (10 mL) and water (3 mL) was
heated  at reflux for 4 h. The reaction mixture was
cooled to room temperature and water  (100 mL) and
chloroform (150 mL) added and the mixture filtered
through a 10 Whatman IPS filter paper. The solvent was
removed from the organic phase in vacuo  and the
residue purified by flash chromatography
(acetone/hexane, 4/6) to give  INTERMEDIATE 9.2.1 (0.38
g, 24%) as a yellow solid; 1H NMR (500 MHz,  CDC13): 8
1.10, 1.22 (2 br s, 6H), 2.61 (br s, 1H), 2.69 (dt, J
4,17 Hz, 1H), 2.92 (m,  111), 3.05 (m, 1H), 3.24 (m,
3H), 3.52 (br s, 211), 3.82 (s, 3H), 5.06 (s, 1H), 6.75
(d, J 15 8.5 Hz, 1H), 6.79 (d, J 8.5 Hz, 1H), 7.28 (d,
J 8Hz, 2H), 7.33 (d, J8 Hz, 2H); 13C  NMR (125 MHz,
CDC13): S 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,
130.88,13&73, 141.05, 144.43, 149.07,  170.80; (+)
LRESIMS m/z 384 [M+H]+. 20 INTERMEDIATE 9.2.2:
NN-DIETHYL-4-(6-METHOXY-7 NITRO-1,2.3,4-
TETRAHYDROISOOUINOLIN-1-YL)BENZAMIDE  MeO 



NH  O2N I / 0 NEt2 WO 20051061484 PCTISE2004/001939  77
To a solution of INTERMEDIATE 9.1.2 (1.07 g, 2.2 mmole)
in methanol (30 mL),  tetrahydrofuran (30 mL) and water
(15 n1L) was added lithium hydroxide  monohydrate
(.0.92 g, 22.0 mmole) and the resulting reaction
mixture was stirred at  room temperature for 18 h. The
volatiles were removed in vacuo, water (60 mL), 5
chloroform (50 mL) added and the mixture filtered
through a 1PS filter paper. The  solvent was removed
from the organic phase and the residue purified by
flash  chromatography (ethyl
acetate/chloroform/methanol, 50/45/5) to give
INTERMEDIATE 9.2.2 (0.48 g, 56%) as a yellow solid; 1H
NMR (500 MHz,  CDC13): S 1.08, 1.19 (2 br s, 6H), 2.32
(br s, 1H), 2.83, 3.03, 3.22, 3.50 (m, 8H), 3.89  10
(s, 311), 5.02 (s, 1H), 6.83 (s, 11D, 7.23 (s, 1H),
7,25 (d, J 8 Hz, 211), 7.31 (d, J 8 Hz,  211); 13C NMR
(125 MHz, CDC13): S 12.68, 14.03, 29.91, 39.10, 43.151
4135, 56.32,  60.63, 113.52, 125.04, 126.55, 128.64,
130.14, 136.67, 137.37, 142.91, 144.23,  151.20,
170.68. (+) LRESIMS m/z 384 [M+H]4 (100). 15
INTERMEDIATE 10.1.1: TERT-BUTYL 1- 4-
[LDIETHYLAMINO)CARBONYLIPHENYL)-7-HYDROXY-6-METHOXY-3,4
- DIHYDROISOOUNOLIIVE-2(1H)-CARE OXYLATE MeO  H I / N
~Me  M_Me  0 . ~~  0 NEt2 20 To a solution of
INTERMEDIATE 5.1.12 (420 mg, 1.186 mmol) in anhydrous
methanol (15 mL) was added di-tert-butyl diearbonate
(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 MgSO4, 25 then was concentrated to
give INTERMEDIATE 10. (532 mg, 1.171 mmoi, 99%)  as
white solid. 1H NMR (500 MHz, CDC13) S 1.16 (br s, 6H),
1.49 (s, 9H), 2.68 (m,  2H), 2.91 (br in, 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). 13C NMR (125 MHz, CDCI3) 8 13.16,
14.23, 28.76, 38.06, 43.49, WO 20051061484
PCTISE2004I0019a9  78 56.18, 57.00, 66.80, 80.37,
111.00, 114.40, 126.43, 126.87, 127.89, 128.49, 136.25,
144.31, 144.41, 146 13, 154.90, 171.54. (+) LRESIMS m/z
455 (M+H)}.  INTERMEDIATE 10.2.1: TERT-BUTYL 1- 4 5
f(DIETHYLAMINO)CARBONYLIPHENYLI-6-METHOXY-7-PHENOXY-3
4- DIHYDROISOOU NOLINE-2(1H)-CARBOXYLATE MeO N O~Me  O
<Me   O NEtz To a solution of INTERMEDIATE 10.1.1 (114
mg, 0.251 mmol) in anhydrous 10 dicbloromethane (3 mL)
were added phenylboronic acid (3eq, 0.753 mmol, 91 mg)
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  15 colourless oil,
and the starting material was recovered (36 mg, 0.079
mmol). 1H  NMR (500 MHz, CDC13) 5 1.18 (br s, 61-1),
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, ill), 6.70 (br
s, 1H), 6.80 (s, IH),  6.90-7.30 (m, 9H). 13C NMR (125
MHz, CDC13) 5 13.10, 15.10, 28.42, 28.76, 38.00,
39.50,43.10, 56.00, 57.90, 80.10 (3C), 113.10, 116.95,
121.39, 122.55, 126.47 (2C),  20 127.85, 128.43, 129.70
(2C), 132.08, 136.44, 143.33, 144.12, 150.82,
158.29,171.31.  , (+) LRESIMS mlz 531 (M+H )  



INTERMEDIATE 10.2.2: TERT-BUTYL 1-14-
i(DIETHYLAMINO)CARBONYLIPHENYL) 7-(4-FLUOROPHENOXY)-6
25 METHOXY-3.4-DEHYDROISOOUINOLINE-2(1H)-CARBOXYLATE WO
2005/061484 PCT/SE2004/001939  79 Me \ 0 Ii N Y 0 Me  0
Mee  0 NEt2 To a solution of INTERMEDIATE 10.1.1 (114
mg, 0.251 mmol) in anhydrous  dichloromethane (3 mL)
were added 4-fluorophenylboronic acid (3 eq, .0753
mmol,  105 mg), copper(II) acetate (3eq, 0.753 mmol,
136 mg) and triethyl amine (4eq, 1.004 5 mmol, 101.4
mg, 138uL). The reaction mixture was stirred at room
temperature   overnight then concentrated. Product was
purified by flash chromatography using  FlashTube 2008
with 5% McOH/ DCM to give 21 mg (0.038 mmol, 17%),   g
( 7 /o) of  INTERMEDIATE 10.2.2 and starting material
was recovered 10 mg (0.028 mmol).  1H NMR (500 MHz,
CDCl3) 8 1.18 (br s, 6H), 1.46 (s, 9H), 2.68-3.18 (br
m, 4H), 10 3.30 (br s, 2H), 3.50 (br s, 2H), 3.89 (s,
311), 4.10 (s, IH), 6.58 (s, 1B), 6.80 (s, 1H),
6.65-7.30 (m, 811). 13C NMR (125 MHz, CDCl3) 6 13.00,
14.10, 28.00, 28.10, 39.00,  39.50, 40.45, 56.10,
57,20, 80.10, 111.03, 113.10, 116.12 (d, J23 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,.J240 Hz), 171.39.
(+) LRESIMS rn/z 549 (M+H)+. 15 INTERMEDIATE 10.2.3:
TERT-BUTYL 1- 4
[(DIETHYLAMNO)CCARBONYLIPHENYL}6METHOXY-7-(4-
METHOXYPHENOXY)_-3,4-DIHYDROISOQUINOLINE-2(
)-CAREOXYLATE  Me N Me  Me  



O Me  ~f ! Me  20 O NEt2 To a solution of INTERMEDIATE
10.1.1 (50 mg, 0.110 mmol) in anhydrous
dichioromethane (2.5 mL) was added copper(II) acetate
(40 mg, 0.189 mmol, 1.7eq),  4-methoxyphenyl boronic
acid (33 mg, 0.220 mmol, 2eq), molecular sieves (40 mg,
4A) and triethylamine (24.2 mg, 0.22 mmol, 2eq). The
reaction mixture was stirred at WO 20051061484
PCT1SE20041001939  80 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 10.2.3 (38 mg, 0.068
mmol, 61%).'BNMR (500 MHz, 5 CDC13): 51.10 (br s, 3H),
1.20 (br s, 3H), 1.50 (s, 6H), 153 (s, 31-1), 2.71 (br
in, lli),  2.82 (br in, 1H), 2.82 (nr in, 111), 3.15
(br in, IH), 3.28 (br m, 113), 3.29 (br s, 2H),  3.52
(br s, 213), 3.83 (s, 6H), 6.59 (s, 1H), 6.60 (s, IN),
6.80-7.30 (m, 8H). (+)  LRESIMS m/z 561 [M+H}+. 10
INTERMEDIATE 10.2.4: TERT-BUTYL 1-(4-
j(DIETHYLAMINO)CARBONYLIPHENYL2-6-METHOXY-7-(PYRIDIN-3-
YLOXY)-3,4-DIHYDROISOOUINOLINE-2(1H)-CARBOXYLATE  Mao N
Me  0' ~-rme  N,I 0 NEfy 15 To a solution of
INTERMEDIATE 10.1.1 (50 mg, 0.110 mmol) in anhydrous
dichlorometbane (2.5 mL) were added copper(7I) 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  



20 with a solution of methanol/dichloromethaue (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, CDC13): S  1.10 (br s, 3H), 1.21
(br, 3H), 2.70 (br in, 11-1), 2.95 (br in, 1H), 3.15
(br in, 1H), 3.28  (br in, 2H), 3.55 (br in, 2H), 3.85
(s, 31-1), 6.60 (s, 1H), 6.63 (s, 1H), 6.78-7.31 (br
in,  25 8H). (+) LRESIMS mIz 532 [M+H]k. INTERMEDIATE
11.1.1: 1- (4-f (DIETHYLAMINO)CARBONYL1PHENYLI-6-
METHOXY-1 2 3 4-TETRAHYDROISO UINOLIN-7-YL
METHANESULFONATE WO 2005/061484 PCTISE2004/001939  81
Me0  0 NH  Me S=O 0 N Et2 Methylsulfonyl chloride (43
ul, 0.55 mmol) was added to a solution of  INTERMEDIATE
10.1.1 (0.13 g, 0.28 mmol) and Hiinig's base (145 ul,
0.80 mmol)  5 in DCM (5 mL) at 0 C. The mixture was
allowed to warm to room temperature and  stirred for 18
h. The reaction mixture was poured onto crushed ice and
extracted with  DCM. The organic phase was washed with
sat. aqueous sodium bicarbonate solution,  water, and
brine, dried, and evaporated. The crude product was
dissolved in 4 M  hydrochloric acid in 1,4-dioxane (2.5
mL) and stirred for I h. Water was added. The 10
mixture was basified and extracted with DCM (3x). The
combined organic layers  were washed with water and
brine, dried, and evaporated. Flash chromatography of
the residue yielded the compound as a white foam (38
mg, 0.09 mmol, 31%). 1%).'H  NMR (500 MHz, CDC13):
1.12, 1.23 (2 brm, 6H), 2.81 (m, 1H), 3.05 (m, 214),
3.15 (s,  3H), 3.24 (m, 3H), 3.58 (brs, 2H), 3.70 (s,
3H), 5.18 (s, 111), 6.68 (s, IH), 6.78 (s, 15 1H), 7.35
(m, 4H). (+) LRESIMS m1z). 433 (100).  COMPOUND 12.1.1:
NW-DIETHYL-2- 1f2-(2-FURYLMETHYL)-6.7-
DIMETHOXY-1,2,3.4-TETRAHYDROISOOUINOLIN-1-
YLIMETHOXY)BENZAMIDE  



20 Me0 1 ~  Me0 / N O CO NEt2  The compound was
prepared on an Argonaut Quest 210 synthesiser. To a
solution of  INTERMEDIATE 5.1.3 (50 mg, 0.125 mmol) in
1,2-dichloroethane (0.5 mL) 2- furaldehyde (12 ul, 0.14
mmol) was added. After agitating the solution for 15
min, 25 sodium triacetoxyborohydride (40 mg, 0.19 mmol)
was added to each reaction vessel WO 20051061484
PCT/SE2004/001939  82 and the agitation continued over
night. 1 M aqueous sodium hydroxide solution (I  mi.)
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 5 layers were concentrated in
vacua. The crude product was purified by flash
chromatography to give the desired product (18 mg,
0.038 mmol, 30%). 'H NMR  (500 MHz, CDC13): 80.90 (brs,
3H), 1.18 (m, 3H), 2.53-3.18 (m, 6H), 3.38-3.55 (m,
211), 3.78 (s, 6H), 4.00-4.32 (m, 5H), 6.19, 6.22 (2 s,
2H), 6.50, 6.63 (2 s, 2H), 6.80  (d, J 6 Hz, 1H), 6.90
(t, J6 Hz, 1H), 7.11 (d, J 6 Hz, 1H), 7.20 (m, 2H). (+)
10 LRESIMS m/z 479 [M+H]+. COMPOUND 12.1.2: 2- b
7-DIMETHOXY-2- -3-YLMETHYL -I 2 3 4- TETRAHYDROISO
UINOLIN-1-YL METHOXX -N -I]IETHYLBENZAMIDE  Mee Metz I
/ W 5 0 0 NEt2  15 The compound was prepared on an
Argonaut Quest 210 synthesiser. To a solution of
INTERN.DIATE 5.1.3 (50 mg, 0.125 mmol) in
1,2-dichloroethane (0.5 mL) 3- 



thiophencarbaldehyde (13 ul, 0.14 mmol) was added.
After agitating the solution for  15 min, sodium
triacetoxyborohydride (40 mg, 0.19 mmol) was added to
each 20 reaction vessel and the agitation continued
over night. I M aqueous sodium hydroxide  solution (I
mL) was added, and after phase separation the organic
phase was dried  with sodium sulphate. The aqueous
layer was extracted another two times with
dichioromethane, which was passed through the pad of
sodium sulphate, and the  combined organic layers were
concentrated in vacua. The crude product was purified
25 by flash chromatography to give the desired product
(15 mg, 0.030 mmol, 24%). 1H  NMR (500 MHz, CDC13):
80.92 (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 s, 2H),  6.78 (d, J6
Hz, 1H), 6.90 (t, J6 Hz, IH), 7.05 (brs, 1H), 7.12,
7.20 (m, 4H). (+)  LRESIMS m/z 495 [M+H]+. WO
20051061484 PCT/SE20041001939  83 COMPOUND 12.1.3:
N.N-]CIEThYL-3-{[2-(2-FURYLMETHYL)-6,7- DIMETHOXY-1.2
3,4-TETRAHYDROISOOUINOLIN-1- YLIMETHOXYIBENZAM JE 5 MeO
Me0 I / L I \  O i  I I NEt2 . The compound was
prepared on an Argonaut Quest 210 synthesiser. To a
solution of  INTERMEDIATE 5.1.2 (50 mg, 0.125 mm al) in
1,2-dichloroethane (0.5 mL) 2- furaldehyde (12 ul, 0.14
mmol) was added. After agitating the solution for 15
min, 10 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 (I  n1L) 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 



15 layers were concentrated in vacuo. The crude product
was purified by flash  chromatography to give the
desired product (28 mg, 0.058 mmo1, 47%) , tH NMR  (500
MHz, CDCl3): 61.12, 1.23 (2 brs, 6H), 2.62 (m, 1H),
2.83-2.99 (m, 211), 3.25  (brm, 311), 3.58 (brs, 2H),
3.82, 3.85 (2 s, 6H), 3.88-4.38 (m, 5H), 6.32, 6.39 (2
s,  211), 6.61, 6.72 (2 s, 2H), 6.90-6.94 (m, 3H), 7.28
(t, J 6.0 Hz, 1H), 7.42 (s, il). (+)  20 LRESIMS m/z
479 [M+I1]+. COMPOUND 12.1.4:3 -ff6.7-DIMETHOXY-2
(TBIEN-3-YLMETHYL)-I 2 3 4- TE'TRAHYDROISOOUINOLIN-I
-YLIMETHOXY] -N,N, DIETHYLBENZAMME WO 20051061484
PCTISE20041001939  84 MeO N I_ .S  Me0 / O  ON_t2  The
compound was prepared on an Argonaut Quest 210
synthesiser. To a solution of  INTERMEDIATE 5.1.2 (50
mg, 0.125 mmol) in 1,2-dichloroethane (0.5 mL) 3-
thiophencarbaldebyde (13 ul, 0.14 mmol) was added.
After agitating the solution for 5 15 at, 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 10 combined organic layers were concentrated in
vacua. The crude product was purified  by flash
chromatography to give the desired product (32 mg,
0.065 mmol, 52%). iH  NMR (500 MHz, CDCI3): S 1.12,
1.24 (2 brs, 6H), 2.60 (m, 1H), 2.90-2.99 (m, 2H),
3.25 (brm, 3H), 3.58 (brs, 2H), 3.83, 3.85 (2 s, 611),
3.93 (s, 2H), 4.03, 4.15, 4.37 (3  m, 3H), 6.61, 6.72
(2 s, 2H), 6.90-6.94 (m, 3H), 7.19, 7.22 (2 s, 2H),
7.30-7.33 (m,  15 2H). (+) LRESIMS nVz 495 [M+Hl+.
COMPOUND 12.1.5: N -DIETHYL-4 2- 2-FURYLMETHYL -6 -
DIMETHOXY-1.2.3.4-TETE AHYDROISOOUINOLIN-1- 



YLlMETHOXXIBENZAMIDE  20 Me0I:Me0 N  0 NEt2 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 WO
2005/061484 PCTISE20041001939  85 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  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 5
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, 0.054 mmol, 44%). 1H NMR  (500
MHz, CDC13): 31.08 (brs, 6H), 2.58 (m, 111), 2.80, 2.89
(2 in, 2H), 3.19 (m,  10 1H), 3.37 (brs, 411), 3.77,
3.79 (2 s, 6H), 3.85 (m, 2H), 3.98, 4.22 (2 m, 211),
4.07 (m,  1H), 6.20, 6.28 (2 s, 2H), 6.52, 632 (2 s,
2H), 6.80, 7.23 (2 m, 4H), 7.36 (s, 1H). (+)  LRESIMS
m1z 479 [M+H]i'. COMPOUND 12.1.6:
4-{f67-DIMETHOXY-2-(THIEN-3-YLMETHYL1-1.2,3,4- 15
TETRAHYDROISOQUINOLIN-1-YLIMETHOXYI-NN-DIETHYLBENZAMIDE
Meo MeO I N 1"S   0 NEt2 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 20 thiophencatbaldehyde
(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. I 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 25 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, CDC13): 81.08 (brs, 6H), 2.51 (m, 1H),
2.80-2.88 (m, 213), 3.19 (m, WO 20051061484
PCTISE2004/001939  86 3H) 3.17 (brs, 4H), 3.76, 3.79 (2
s, 6H), 3.83 (s, 21-1), 3.93-4.01 (m, 2H), 4.23 (m,
1H), 6.58, 6.63 (2 s, 211), 6.80, 7.25 (2 m, 4H), 7.06
(m, 111), 7.17 (s, 1H), 7.21 (m,  1H). (4) LRESIMS m/z
495 (M+H]+. 5 COMPOUND 12.1.7:
2-({6,7-DIMETHOXY-2-((2-PHENYL-IH-IMIDAZOL-5-
YL)METHYLI-1,2,3,4-TETRAHYDROISOOUUINOLIN-1-YL}
METHOXY)-NN- DIETHYLBENZAMIDE Meo N  Me H   \ I NEt2 10
INTERMEDIATE 5.1.3 (50 mg, 0.13 mmol) and
2-phenyl-4(5)- imidazolecarbaldehyde (43 mg, 0.25 mmol)
were dissolved in BCE (1.0 mL) and  stirred for 15 min
at room temperature. Sodium triacetoxyborohydride (80
mg, 0.3 8  mmol) was added and the reaction mixture was
stirred for 18 h at room temperature. I  M aqueous
sodium hydroxide solution (15 mL) and DCM (15 mL) were
added, the 15 mixture stirred for 30 min and passed
through a Whatman 1PS silicon-treated filter  paper.
The organic layer was evaporated in vacuo and the crude
product was purified  by flash chromatography to give
the product (34 mg, 0.06 mmol 49%). 1HNIvIR (500  MHz,
CDC13, the spectrum consists of very broad signals:
50.95, 1.11 (2 brs, 6H),  2.61 (m, 1H), 2.79-3.63 (m,
713), 3.48-4.18 (m, 111.1), 6.59, 6.73 (2 s, 2H),
6.92-7.43  20 (m, 8H), 8.14 (brs, 2H). (+) LRESIMS m/z
555 (M+H]+. COMPOUND 12.1.8: 4- 6 7-DIMETHOXY-2-
2-PHENYL-IH-IMIDAZOL-5- YL METHYL -1 2 3
4-TETRAHYDROISO UINOLIN-1-YL METHYL -N -
DIETHYLBENZAMIDE 25 



moo rlr;  moo _ E12N I i WO 20051061484
PCT/5E20041001939  87 INTERMEDIATE 5.1.5 (15 mg, ON
mmol) and 2-phenyl-4(5)- imidazolecarbaldehyde (20 mg,
0.12 mmol) were dissolved in DCE (1.0 mL) and  stirred
for 15 min at room temperature. Sodium
triacetoxyborohydride (34 mg, 0.16  mmol) was added and
the reaction mixture was stirred for 18 h at room
temperature. 1 5 M aqueous sodium hydroxide solution
(15 mL) and DCM (15 mL) were added, the  mixture
stirred for 30 min and passed through a Whatman 1PS
silicon-treated filter  paper. The organic layer was
evaporated in vacuo and the crude product was purified
by flash chromatography to give the product (12.5 mg,
0.025 mmol, 63%). 311 NMR  (500 MHz, CDCl3): 61.10,
1.27 (2 brs, 6H), 2.92-3.12, 3.42-3,64, 3.85-3.90 (3 m,
10 1013), 3.24 (brs, 2H), 3.73, 3.88 (2 s, 611), 3.95
(m, 1H), 6.28 (brs, 1H), 6.63 (s, 1H),  7.12, 7.24 (m,
4H), 7.29 (s, 1H), 7.34 (d, J 7.0 Hz, IH), 7.43 (dd, J
7.0 Hz, 211), 7.84  (d, 17 Hz, 2H). 13C NMR (125 MHz,
CDC13): 613.1, 14.4, 23.3, 39.6, 42.3, 43.5,  56.1,
61.6, 111.4, 111.8, 125.3, 126.5, 129.0, 129.9, 128.7,
130.1, 130.3, 135.4, 2 x  147.2, 147.9, 171.6. (+)
LRESIMS m/z 539 [M+H]+ 15 COMPOUND) 12.1.9:4- 16
7-DIMETHOXY-2-[ 2-PHENYL-IH-IMIDAZOL-5- YLMETHYL -12 3
4-TETRAHYDROISO UINOLIN-I-Y1 N - DIETHYLBENZAMIDE Me N
Me I i N~\ ~\ /  H 20 0 NEt2 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 nunol) was added
and the mixture was stirred 25 for 18 hat room
temperature. Tosylhydrazine scavenger resin (0.48 g,
2.8 mmollg)  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 (363 mg, 0.69
mmol, WO 20051061484 PCTISE20041001939  88 quart);
spectra contain signals forNMP.'HNMR (500 MPh, CDC13):
5 1.15, 1.23 (2  brs, 6H), 234,182, 2.96, 118 (4 m,
414), 3.25 (brs, 211), 3.56-3.85 (m, 3H), 3.62,  3.83
(2 s, 6H), 3.72 (d, J 9.5 Hz, 1H), 4.78 (s, 1H), 6.19
(s, 1H), 6.62 (s, 1H), 6.96 (s,  1H), 7.30-7.41 (m,
7H), 7.90 (d, J3.5 Hz, 2H). 13C NMR (125 MHz, CDC13): 5
12.9, 5 14.5, 27,8, 39.9, 43.9, 46.6, 50.0, 2 x 56.1,
66.5, 111.3, 2 x 111.9, 125.5, 126.6, 126.7,  128.7,
129.4, 126.3, 130.0, 136.2, 146.7, 2 x 147.6, 2 x
148.1, 171.5. (+) LRESIMS  m/z 525 [M+H]+. COMPOUND
12.1.10: N.N-DIETHYL4-(6-METHOXY-2-j(2PHENYL-1H- 10
IMIDAZOL-5-)2METHYLI-1,2,3,4-TETRAHYDROISOOUINOLIN -1-
YLIBENZAMIDE MeO N  . I/ NBC,  H  INTERMEDIATE 5.1.7
(15 mg, 0.04 mmol) and 2-phenyl-4(5) 15
irnidazolecarbaldehyde (20 mg, 0.12 mmol) were
dissolved in DCE (2 mL). After  stirring for 10 min at
room temperature, sodium triacetoxyborohydride (34 mg,
0.16  mmol) was added and the mixture was stirred for
18 h at room temperature. DCM and  1 M sodium hydroxide
solution were added and the mixture was passed through
a  Whatman IPS silicon-treated filter paper. The
organic phase was evaporated and the  20 crude product
was purified by flash chromatography to yield the
product (80 mg, 0.016 mmol, 77%).'H NMR (500 MHz,
CDC13): 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, 2I-1), 5.82
(s, 1H), 6.55-6.82 (m, 4H),  7.30-7.77 (m, 6H), 7.98
(d, I 9 Hz, 1H), 8.32 (d, 12.5 Hz, 2H). (+) LRESIMS mhz
493  



[M+H]+. 25 COMPOUND 12.1.11:
N.N-DIETHYL-4-I7-METHOXY-2-[(2-PHENYL-IH-
IMIDAZOL-5-YL)METhYL1-1.2.3,4-TETRAHYDROISOOUINOLIN-1-
YLIBENZAMIDE WO 2005/061484 PCT/SE20041001939  89 N
Me0 I", FI  O NEt2 INTERMEDIATE 4.2.2 (24 mg, 0.07
mmol) and 2-phenylimidazole-4(5)- carbaldehyde (48 mg,
0.28 mmol) were dissolved in DCE (2.0 mL) and NMP (0.2
mL). After stirring for 10 min at room temperature,
sodium triacetoxyborohydride (59 5 mg, 0.28 mmol) was
added and the mixture was stirred for 18 hat 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 i  product (13 mg,
0.026 rtlmol, 37%). tH NMR (500 MHz, CDC13): S 1.10,
1.24 (2 brs, 10 6H), 2.73, 2.82, 3.00, 3.17 (4 in, 4H),
3.25, 3.54 (2 brs, 4H), 3.62 (s, 3H), 3.68 (m,  2H),
4.89 (s, 1H), 6.21 (s, 1H), 6.73 (d, J 8.5 Hz, 1H),
6.90 (s, 111), 7.05 (d, J 8.5 Hz,  1N), 7.27-7.38 (m,
713), 7.90 (m, 2H). 13C NMR (125 MHz, CDC13): 5 12.8,
14.2,  26.4, 39.5, 43.4, 46.6, 49.1, 55.2, 66.9, 113.2,
113.8, 125.9, 126.5, 129.0, 129.7,  129.9, 157.9,
171.1. (+) LRESIMS ndz 495 [M+Hj}. i5 COMPOUND 12.1.12:
N.N-DIETHYL-4-(2-f(2 PHENYL-IH-IMIDAZOL-5- YL)METHYLL 2
3 4-TETRAHYDROISOOUINOLIN-1-YLIBENZAMME  N ql_ 1-1 i I
O NEt2 20
N,N-Diethyl-4-(1,2,3,4-tetrahydroisoquinolin-l-yl)benza
mide (28 mg, 0.09 mmol)  and
2-phenylimidazote-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 mmot) was added and the mixture was
stirred for 18 h at room temperature. Tosylhydrazine
scavenger resin (0.45 g, 2.4 WO 2005!061484
PCT/SE2004/001939  90 mmol/g) was added and the mixture
was stirred Lot another 2 h. DCM and I 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 (27 mg, 0.07 5 mmol, 67%). 1H NMR (500 MHz,
CDC13): S 1.22, 1.26 (2 brs, 61.1), 2.69, 2.84, 3.04,
3.17 (4 m, 4H), 3.28 (brs, 2H), 3.58 (m, 4H), 4.77 (s,
1H), 6.67, 7.04, 7.13 (3 in, 4H),  6.90 (s, 1H),
7.33-7.40 (m, 7H), 7.90 (dt, J2, 8 Hz, 211). !3C NMR
(125 MHz,  CDC13): S 12.9, 14.2, 28.5, 39.5, 43.4,
46.8, 49.4, 67.1, 125.4, 126.0, 126.3, 128.6,  128.8,
129.7, 129.4, 134.3, 135.9, 137.0, 144.4, 146.2, 171.3.
(-3-) LRESIMS m/z 465  0 10 [M+H)' COMPOUND 12.1.137
4-i2-[(2-BUTYL-lLllMDAZOL-5-YL)METHYL16 7- DIMETHOXY-1
2 3 4-TETRAHYDROISO UINOLIN-I-YL -N - DIETHYLBENZAMIDE
15 Me N  Me N ! N 1pe Me  O NEtz 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 20 added and the mixture was stirred for 18 b
at room temperature. Tosylbydrazine  scavenger resin
(0.17 g, 2.4 mmol/g) was added and the mixture was
stirred for  another 2 h. DCM and I 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 



25 the product (33 mg, 0,066 mmol, 83%). 'H NMR (500
MHz, CDC13): 6 0.89 (m, 3H),  1.15, 1.24 (2 brs, 6Ii),
1.34 (m, 2H), 1.67 (m, 2H), 2.05, 2.60-2.82, 2.88-3.01,
3.17,  3.45 (5 in, 8H), 3.28, 3.58 (2 brs, 4H), 3.61,
3.85 (2 s, 6H), 4.62 (s, IH), 6.16, 6.62,  6.75 (3 s,
3H), 7.30 (m, 414). "C NMR (125 MHz, CDC13): 6 12.8,
14.2, 13.7, 22.3,  27.8, 27.9, 30.4, 39.5, 43.4, 46.5,
49.8, 2 x 55.8, 66.5, 111.0, 111.7, 126.3, 129.5, WO
2005/061484 PCT/SE2004/001939  91
1263,129.9,135-9,145.0, 2 x 147.2, 147.7, 148.5, 171.1.
(+) LRESIMS m/z 527  [M+Na]+. COMPOUND 12.1.14:
4-12-[(2-BUTYL-4-CHLORO-IH-IMIIDAZOL-5 5 YL)METHYLI-6
7-DIMETHOXY-1 2,3,4-TETRAHYDROISOOUINOLIN-1-YL}- N
N-DIETHYLBENZAMIDE Me CI N  Me0 I N I H Me  O NEt2
INTERMEDIATE 5.1.7 (30 mg, 0.08 mmol) and
4-chloro-2-n-butylimidazole-5 10 carbaldehyde (45 mg,
0.24 mmol) were dissolved in DCE (2.0 mL). After
stirring for  10 min at room temperature, sodium
triacetoxyborobydride (76 mg, 0.36 mmol) was  added and
the mixture was stirred for 18 h at room temperature.
Tosylhydrazine  scavenger resin (0.20 g, 2.4 mmollg)
was added and the mixture was stirred for  another 2 h.
DCM and 1 M sodium hydroxide solution were added and
the mixture 15 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 (26 mg, 0.048 rum
1, 60%). 'H NMR (500 MHz, CDC13): S 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, 114), 6.19,
6.62 (2 s, 2 H),  20 7.30 (m, 4 H), 9.65 (brs, I M. (+)
LRESIMS m/z 561, 563 [M+Na]*. COMPOUND 12.1,15: 4-f6
7-DIIy1ETHOXY-2-[(2-METHYL-1H-IMIDAZOL-5  YL)ETHYLI-1 2
3 4-TETR.AHYDROISOOUINOLIN-1-YL}-N,N- DIETHYLBENZAMIDE 



25 WO 2005/061484 PCTISE2004/001939  92 MeO N  NJtMe
Me H O NEtz INTERMEDIATE 5.1.7 (30 mg, 0.08 mmol) and
2-methylimidazole-4(5)- carbaldehyde (26 mg, 0.24 mmol)
were dissolved in DCE (2.0 mL). After stirring for  10
min at room temperature, sodium triacetoxyborohydride
(76 mg, 0.36 mmol) was 5 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 IPS silicon-treated filter
paper. The organic phase  was evaporated and the chide
product was purified by flash chromatography to yield
10 the product (22 mg, 0.047 mmol, 59%). 'H NMR (500
MHz, CDC13): 8 1.11, 1.24 (2  brs, 6H), 2.33 (m, 3H),
2.62, 2.69, 2.92, 3.13, 3.60 (5 in, 8H), 3.28 (brs,
2H), 3.61,  3.85 (2 s, 6H), 4.60 (s, 111), 6.19, 6.62,
6.73 (3 s, 3H), 7.30 (m, 4H).13C NMR (125  MHz, CDCl3):
S 12.9, 14.2, 13.7, 27.9, 39.4, 43.4, 46.6, 49.9, 2 x
55.8, 66.5, 111.0,  111.7, 126.3, 129.5, 120.5, 126.3,
128.9, 131.5, 135.9, 144,2, 145.1, 147.2, 147.6,  15
171.3. (+) LRESIMS m/z 463 (M+H]}.  COMPOUND 12.1.16:
4- 6 7-DIMETHOXY-2- 3-PHENYL-lH-PYRAZOL-4- YL METHYL
-1.2.3 4-TETRA YYDROISO UINOLIN-I-YL =N -
DIETHYLBENZAMIDE 20 Mao NH  Meo i N 0 NEt2 INTERMEDIATE
5.1.7 (50 mg, 0.I4 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 



WO 20051061494 PCTISE20041001939  93 the mixture was
stirred for 18 h at room temperature. Tosylhydrazine
scavenger resin  (0.05 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
5 crude product was purified by flash chromatography to
yield the product (63 mg, 0.12  mmol, 86%). 1HNMR (500
MHz, CDC13): 6 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 (2
s, 6H), 4.60 (s, 1H), 6.16, 6.50,  6.59 (3 s, 3H),
7.18-7.75 (m, 9H). (+) LRESIMS m/z 525 [M+H]+ 10
COMPOUND 12.1.17: 4- 6 7-DIMETHOXY-2- 1 HENYLSULFONYL
-1H- PYRROL-2-YL METHYL -1 2 3 4-TETRAHYDROISO
UINOLIN-1-YL -N - DIETHYLBENZAMIDE Mao N  MeO f N 00 1
~  O\ INE12 15 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 hat room temperature.
Tosylhydrazine scavenger resin (0.20 g, 2.4 mmollg) was
added and the mixture was  20 stirred for another 2 h.
DCM and I 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, CDC13):
S 1.03, 1.17 (2 brs, 6H), 2.39, 2.56, 2.73 (3 in, 413),
3.19 (brs, 2H), 25 3.40-3.52 (m, 313), 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, J7.5 Hz, 21-1), 7.14-7.24 (m,
5H), 7.38 (t, J7.5 Hz, 1H), 7.62 (d,  7.5 Hz, 2H). 13C
NMR (125 MHz, CDC13): b 12.9, 14.1, 27.0, 39.2, 43.3,
44.1, 50.3, 2 



WO 20051061484 PCTISE20041001939  94 X 55.8, 66.4,
111.0, 111,5, 114.9 123.2 133.3 132.1 136.0 139.4,
143.3, 147.2,  147.7, 171.1. (+) LRESIMS m/z495 [M+H]*.
COMPOUND 12.1.18: NN-DIETH
ZL-4-{2-[(2-ETHYL-4-METHYL-IH.  5
IMIDAZOL-5-YL)METHYL1-6.7-DIMETHOXY-1.2,3.4-
TETRAHYDROIS OOUINOLIN-1-YL1 BENZAMIDE Me0 Me N~ ~Me
Meo I N 0 NEt2 INTERMEDIATE 5.1.7 (50 mg, 0.14 mmol)
and 2-ethyl-4-methyl-5 10 imidazolecarbaldehyde (38 mg,
0.27 mmol) were dissolved in ACE (2,0 mL). After
stirring for 10 miu 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  I 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 15 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,  CDCl3): 1.08 (brs, 311), 1.23 (m,
611), 2.03 (s, 311), 2.50,2.72,2.93,3.06(4 in, 411),
3.08 (mc, 211) 3.25, 3.60 (brs, 311), 3.39, 3.59 (2 d,
J 13 Hz, 213), 3.60, 3.40 (2 s, 611),  4,53 (s, 111),
6.16, 6.60 (2 s, 211),7.27 (m, 411). 13C NUR (125 MHz,
CDCI3): 11.14,  20 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:
4-16.7-DIMETHOXY-2_r(4-METHYL-IH-IMIDAZOL-5- 25
YLIMETHYLI-1.2.3.4-TETRAHYDROISOOUINOLIN-1-YLI-N.N-
DIETHYLBENZAMIDE WO 20051061484 PCT/8E2004/001939  95
MeO Me  Meo 10 



O NEtz INTERMEDIATE 5.1.7 (50 mg, 0.14 mmol) and
4-methyl-5-imidazolecarbaldehyde  (30 mg, 0.27 mmol)
were dissolved in DCE (3.0 mL). After stirring for 10
min at  room temperature, sodium triacetoxyborohydride
(86 mg, 0.41 mmol) was added and 5 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 (57 mg, 0.12 mmol, 91 %).  'H NMR
(500 MHz, CDC13): 1.08, 1.22 (2 brs, 613), 2.07 (s,
3H), 2.54, 2.72, 2.90, 10 3.06 (4 m, 4H), 3.25, 3.54 (2
brs, 4H), 3.39, 3.59 (2 d, J 13 Hz, 211), 4.56 (s, 1H),
6.16, 6.59 (2 s, 2H), 7.29 (s, 4H), 8.38 (brs, 1H). "C
NMR (125 MHz, CDCl3): 11.14,  13.43, 14.03, 28.07,
39.69, 43.67, 46.67, 49.48, 56.04, 56.06, 67.48, 111.2,
112.0,  126.5, 129.9, 127.2, 127.3, 129.3, 130.2, 1361,
133.3, 145.9, 147.6, 147.7, 171.8. (+)  LRESIMS m/z 369
(100), 463 (35). 15 COMPOUND 12.1.20: 4- 5
8-DIMETHOXY-2- 4-METHYL-IH-IMIDAZOL-5- YLMETHYL -1 2 3
4-TETRAHYDROISO UINOLIN-I-YL -N  . DIETHYLBENZA 41DE  O
me N M I/ 'a  OMe 20 0 NEt2 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 WO 2005/061484 PCTISE2004/001939
96 I 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 (103 mg,  0.20 mmol, 65%). 'H NMR
(500 MHz, CDC13): S 0.99, 1.18 (2 brs, 6H), 2.58-2.74,
5 3.17-3.50 (2 m, 8H), 3.32, 3.35 (2 s, 6H), 3.44, 3.65
(2 d, J 12.0 Hz, 213), 5.05 (s, 1H),  6.51,6.63 (2 d, J
9.0 Hz, 211), 6.87 (s, 1H), 7.00, 7.14 (m, 4H), 7.21
(m, 5H), 7.80 (d,  J3.5 Hz, 2H). COMPOUND 12.1.21:
NN-DIETHYL-4-[1,2,3,4-TETRAHYDRO-6-METHOXY-2- 10
4-METHYL-IH-IMIDAZOL-5-YL METHYL -I-ISO UINOLINYL -
BpNZAMIDE  Me0 lo Me N  N  H NEE  INTERMEDIATE 5.1.8
(1.1 g, 3.25 mmol) was dissolved in 1,2-dichloroethane
(70  15 mL), 4-methyl-imidazole-5-carboxaldehyde (716
mg, 6.5 mmol) was added and the  reaction mixture
stirred at room temperature for 10 min. Sodium
triacetoxyborohydride (2.1 g, 9.8 mmol) was added and
the reaction mixture stirred  for a further 16 h. MeOH
(5 mL) was added and the reaction mixture concentrated
to   dryness. The resulting residue was partitioned
between EtOAc (50 mL) and NaOH 20 (IN, 30 mL), the
aqueous phase washed with EtOAc (2 x 50 mL), dried
(MgSO4),  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, CDC13): 8 1.13, 1.24 (br s,  6H), 2.09 (s), 2.53
(td, J4, 13 Hz,), 2.76 (br d, J 17 Hz, 1H,), 2.98 (m,
IH), 3.09 (m, 25 1H), 3.28 (br s, 213), 3.55 (br s,
2H), 3.33 (d, J 2 Hz, 113), 3.60 (d, J 2Hz, 1H), 3.76
(s,  3H), 4.56 (s, 111), 6,58 (s, 1H), 6.64 (br s,
113), 7.29-7.30 (m, 5H), 8.30 (s, 1H). '3C  NMR (125
MHz, CDC13): 5 11.2, 13.1, 14.5, 29.2, 39.6, 43.7,
47.0, 49.6, 55.4, 68.0,  112.6, 113.0, 126.5, 127.0,
129.9, 130.0, 130.1, 133.2, 136.1, 136.2, 145.9, 158.1,
171.6. (+) LRESIMS in/z 433 [M+H]+. 30 WO 2005/061484
PCTISE2004/001939  97 



COMPOUND 12.1.22: NN-DIETHYL-4- 2-
1H-IMIDAZOL-5-YLMETHYL -6- METHOXY-1.2,3.4-TE'I
RAHYDROISOOU]NOLIN-1-YLIBENZAMIDE MeO NJN  O NEtz 5 N
TERMEDIATE 5.1.8 (80 mg, 0.236 mmol) was dissolved in
1,2-dichloroethane (3  mL) and
imidazole-5-carboxaldehyde (45.4 mg, 0.473 mmol) was
added under  stirring. 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 10
mixture taken up in EtOAc (10 mL), washed with NaHCO3
(5 mL) and brine (5 ML)  and concentrated to dryness.
The residue was purified by flash chromatography on
Si02 column. (DCM:MeOH 10:1) to afford COMPOUND 12.1.22
(58 mg, 64%) as an  oil. 'H NMR. (500 MHz, CDC13): S
1.20 (br s, 3H), 1.32 (br s, 3H), 2.68 (br t, J 10 Hz,
11T), 2.86 (br d, J 16.4 Hz, 1H), 3.09 (m, IN), 3.21
(m, 111), 3.35 (br s, 211), 3.53 (m, 15 111), 3.61 (br
s, 2H), 3.73 (d, J 14 Hz, IR), 3.83 (s, 3H), 4.68 (s,
1H), 6.65 (s, 2H),  6.71 (s, 1H), 6.93 (s, IH), 7.38
(m, 4H), 7.51 (s, 1H); 13CNMR (125 MHz, CDC13): S
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 m1z 419.10 [M+H]+. 20 COMPOUND
12.1.23: NN-DIETHYL-4-f2-f IH-IMIDAZOL-5-YLMETHYL)-6,7-
DIMETHOXY-1,2,3,4-TETRAHYDROISOOUINOLIN-I -YLIBENZAMIDE
MeC N  ~N  Me0 v `H 0 NEt2 WO 20051061484
PCTISE2004/001939  98 INTERMEDIATE 5.1.7 (80 mg, 0.216
mmol) was dissolved in 1,2-dichloroethane (3  



mL) and imidazole-5-carboxaldehyde (41.7 mg, 0.434
mmol) 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  5 stirred for a further 16 h.
I N NaOH (2 mL, 2 mmol) was added and the resulting
mixture taken up in EtOAc (10 mL), washed with NaHCO3
(5 mL) and brine (5 mL)  and concentrated to dryness.
The residue was purified by flash chromatography on
Si02 column (DCM:MeOH 10:1) to afford COMPOUND 12.1.23
(66.4 mg, 66%) as  an oil. tH NMR (500 MHz, CDC13) 8
1.28 (br s, 3H), 1.41 (br s, 3H), 2.82 (br s, lH), 10
2.94 (br d, J 16.2 Hz, 1H),109 (m, 1H), 3.28 (m, IH),
3.43 (br s, 211), 3.63-3.87 (m,  411), 3.78 (s, 3H),
4.02 (s, 311), 4.82 (s, 1H), 6.33 (s, 111), 6.78 (s,
1H), 7.07 (s, 111),  7.48 (m, 4M,7.74 (s, 111); t3C NMR
(125 M11z, CDC13): 8 13.00, 14.34, 27.66,  39.62,
43,55, 46.59, 49.52, 56.00, 66.56, 111.19, 111.81,
121.45, 126.57, 126.76,  128.53, 129.87, 131.12,
135.06, 136.25, 144.71, 147.51, 148.09, 171.51; (+) 15
LRESIMS m/z 449.1 [M+I3]'. COMPOUND 12.1.24: 4- 6
7-DIMETIIOXY-2- 5-PHENYL-2- FURYLMETHYL -1 2 3
4-TETRAHYDR01S0 UINOLIN-I-YL -NN- DIETHYLBENZAMME 20 Me
N   Me O NEt2 INTERMEDIATE 5.1.7 (80 mg, 0.216 mmcl)
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 25
triacetoxyborohydride (230 mg, 1.085 mmol) was added
and the reaction mixture  stirred for a further 16 h. 1
N NaOH (2 mL, 2 mmcl) was added and the resulting
mixture taken up in EtOAc (10 mL), washed with NaHCO3
(5 mL) and brine (5 m.L)  and concentrated to dryness.
The residue was purified by flash chromatography on
Si02 column (DCM:MeOH 20:1) to afford COMPOUND 12.1.24
(63.5 mg, 56%) as WO 20051061484 



PCT/SE20041041939  99 an oil. 1H NMR (500 MHz, CDCl3):
6 1.28 (br s, 314), 1.41 (br s, 311), 2.95 (d, J 15.4
Hz, 111), 3.03 (m, IH), 3.26 (br s, 111), 3.43 (br s,
2H), 3.73-3.96 (m, 511), 3.76 (s,  311), 4.01 (s, 311),
4.85 (s, 111), 6.33 (s, 1H), 6.43 (s, 111), 6.77 (s,
211), 7.42 (m, 2H),  7.55-7.58 (m, 511), 7.83 (m, 214);
13C NMR (125 MHz, CDCI3): 5 13.71, 14.99, 29.42, 5
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,
129.51, 130.35, 131.81, 137.04, 146.15, 148.03, 148.39,
152.68,  154.23, 172.08; (+) LRESIMS ra/z 525.0 [M+H]+,
546.9 [M+Na]+.  COMPOUND 12.1.25: N.N
DIETHYLA4-METHOXY-2-[(5. PHENYL-2 10
FURYL)METHYLI-1.2.3.4-TETRAHYDROISOOUINOLIN-1
_YL}BENZAMIDE   Me0 I;Z~ O NEk INTERMEDIATE 5.1.8 (80
mg, 0.236 mmol) was dissolved in 1,2-dichloroethane (3
mL) and 5-phenyl-2-furaldehyde (81.4 mg, 0.473 mmol)
was added under stirring.  15 The reaction mixture was
stirred at room temperature for 10 min. Sodium
triacetoxyborohydride (250.5 mg, 1.182 mmol) was added
and the reaction mixture  stirred for a further 16 h. 1
N NaOH (2 mL, 2 mmol) was added and the resulting
mixture taken up in EtOAc (10 mL), washed with NaHCO3
(5 mL) and brine (5 mL)  and concentrated to dryness.
The residue was purified by flash chromatography on 20
SiO2 column (hexane:EtOAc:MeOH 70:29:1) to afford
COMPOUND 12.1.25 (61 mg,  57%) as an oil. IH NMR (500
MHz, CDC13): 6 1.30 (br s, 311), 1.41 (br s, 3H), 2.99
(m, 211), 3.35 (in, 111), 3.45 (m, 2H), 3.60 (s, 3H),
3.72 (br s, 2H), 3.78-3.95 (m, 3H),  3.91 (s, 311),
4,86 (s, lId), 6.42 (s, 111), 6.75 (m, 28), 6.81 (s,
IH), 7.41 (m, 1H), 7.52- 7.60 (m, 611), 7.82 (in, 211);
13C NMR (125 MHz, CDCl3): 5 12.98, 14.31, 29.74, 25
39.45, 43.51, 48.36, 50.97, 55.29, 66.13, 105.71,
111.23, 112.41, 112.92, 123.72,  126.66, 127.30, 129.8
0, 129.78, 130.06, 130.33, 131.09, 13 5.-M, 136.23,
145.65,  151.94, 153.56, 157.86, 171.50; (+) LRESIMS
m/z 495.0 [M+H]+. WO 2005/061484 PCTISE2004/001939  100
COMPOUND 12,1.26: NN-DIETHYL-4-
{7-HYDROXY-6-METHOXY-2-((5- 



METHYL-IH-BVIIDAZOL-4-YLIMETHYL1-1.23,4-
TETRAHYDROISOQUINOLIN-1-YLI BENZAMIDE Mao Me N  H I / N
5 O NEt2 To a solution of INTERMEDIATE 5.1.12 (56 mg,
o.158 mmol) in anhydrous   dichloromethane (3,5 mL) was
added 4-methyl-lH-imidazole-5-carboxaldehyde  (2.5eq,
43 mg, 0.395 mmol) and followed by sodium
triacetoxyborohydride (4eq, 134  mg, 0.623 mmol). The
reaction mixture was stirred at room temperature for
20hr then 10 quenched with saturated aqueous sodium
bicarbonate and extracted with ethyl acetate  (2 x 20
mL), dried over MgSO4. Solvent was removed and the
residue purified by  preparative column chromatography
to give 60 mg (0.1339 mmol, 84%) of  COMPOUND 12.1.26
as a white solid. 'H NMR (500 MHz, CDC13): 8 1.15 (br
s,  314), 1.30 (br s, 3H), 2.08 (s, 3H), 2.61 (m, 1H),
2.78 (m, 1H), 2.98 (m, IH), 3.18 (m, 15 1H), 3.36 (br
s, 2H), 3.40 (d, J10 Hz, IH), 3.58 (br s, 2H), 3.68 (d,
J 10 Hz, IM, 3.80  (s, 3H), 4.58 (s, 1H), 6.15 (s, IH),
6.70 (s, 1H), 7.35 (d, J 8 Hz, 2H), 7.40 (d, J8 Hz,
2H), 7.75 (s, 1H). 13C NMR (125 MHz, CDC13): 5 9.10,
12.00, 13.05, 27.75, 39.80,  43,80, 49.05, 55.25,
68.02, 111.15, I 14.97, 125.66, 126.13, 127.44, 128.00,
129.42,  129.89, 133.19, 135.99, 144.60, 146.00,
146.82, 172.50. (+) LRESIMS m/z 449 20 (M+H)t. COMPOUND
12.1.27: N.N-DIETHYL-4-{7-HYDROXY-6-METHOXY-2-((2-
PHENYL-1H-IMIDAZOL-4-YLMETHYL -l 2 3 4 TETRAHYDROIS
OOUINOLIN- I -YL I B ENZAMIDE  25 WO 20051061484
PCTISE2004l001939  101  Me0 ~ ~ IN HO / N N  O NE12 To
a solution of INTERMEDIATE 5.1.12 (100 mg, 0.28 mmol)
and 2-phenyl-1H- 



imidazole-5-carboxaldebyde (120 mg, 0.7 mmol) in
anhydrous 1,2-dichloroethane (6  mL) was added sodium
triacetoxyborohydride (238 mg, 1.126 mmol). The
reaction 5 mixture was stirred at room temperature for
20hr then quenched with saturated  aqueous sodium
bicarbonate and extracted with ethyl acetate (2 x 20
mL), dried over  MgSO4. Solvent was removed and the
residue was purified by preparative column
chromatography to give 49 mg (0,096 mmol, 48%) of
COMPOUND 12.1.27 as white  solid. 'H NMR (500 MHz,
DMSO-d6): S 1.15 (br s, 6H), 2.58 (m, 1H), 2.70 (m,
1H), 10 2.90 (m, 111), 3.15 (m, 1H), 3.20 - 3.60 (m,
611), 3.71 (s, 3H), 4.68 (s, 1H), 6.10 (s,  1H), 6.61
(s, lH), 7.00 (s, 1H), 7.25 - 800 (m, 9H), 8.60 (br s,
1H). 13C NMR (125  MHz, DMSO-d6): S 14.00, 15.00,
29.06,41.80,48.02,52.10, 54.00, 66.03, 112.50,
116.03,125-00,127.01,128.90,131.08,131.10,131.80,
136.80, 139.80, 144.10,  171.05. (+) LRESIMS m/z 511
(M+H)t. 15 COMPOUND 12.1.28:
4-{2-((1-BENZYL-1H-IMlDAZOL-5-YL)METHYLI-6,7-
DIMETHOXY-1.2,3,4-TETRAHYDROISOOUINOLIN-1-YLI -N,N-
DIETHYLBENZAMIDE Me0  Me0 NIN  20 0 NEt2 INTERMEDIATE
5.1.7 (50 mg, 0.14 mmol) and
1-benzylimidazole-5-carbaldehyde  (51 mg, 2 eq, 0.27
mmol) were dissolved in 1,2-dichloroethane (2 mL) and
sodium  triacetoxyborohydride (86 mg, 3 eq, 0.41 mmol)
was added. The reaction mixture was  stirred at room
temperature for 18 h. Resin-bound tosylhydrazine (73
mg, 2.4 WO 20051061484 PCTISE20041001939  102 mmollg)
was added and the mixture was agitated for another 2 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 (10g, 100% dichloromethane a 5% 5
methanol in dichloromethane) to yield the product (73
mg, 0.135 mmol, 99/o). 'H  NMR (500 MHz, CDC13): 1.09,
1.28 (2 brs, 611), 3.00-3.60 (m, 8H), 3.62, 3.83. (2 s,



6H), 4.12 (m, 2H), 5.12-5.39 (m, 3H), 6.13, 6.64 (2 s,
2H), 7.00 (d, J 7.0 Hz, 213),  7.35-7.42 (m, 7H), 7.77,
(s, 1H), 8.48 (s, 111). (+) LRESIMS m/z 539 (100). . 10
COMPOUND 12.1.29:4 6 7-DIMETHOXY-2-
1-METHYL-IH-IIYDAZOL-5- YLMETHYL -1 2 3 4-TETRAHYDROISO
UINOLIN-I-YI -N - DIETHYLBENZAMJDE MeO  Meo N~t~  Me O
NEtZ 15 INTERMEDIATE 5.1.7 (50 mg, 0.14 mmol) and
1-methyl-5-imidazolecarbaldehyde  (30 mg, 0.27 rnmol)
were dissolved in DCE (2 mL). After stirring for 10 min
at room  temperature, sodium triacetoxyborobydride (86
mg, 0.41 mmol) was added and the . mixture was stirred
for 18 hat room temperature. DCM and 1 M sodium
hydroxide  solution were added and the mixture was
passed through a Whatman 1PS silicon- 20 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,
CDC13): 1.05, 1.28 (2 brs, 6H), 2.54, 2.72, 2.90, 3.06
(4 m, 4F),  3.25 (brs, 2H), 3.39-3.65 (m, 4H), 3.53 (s,
3H), 3.62, 3.89 (2 s, 6H), 4.52 (s, IH),  6.13, 6.64 (2
s, 2H), 7.31 (m, 5H), 8.19 (s, IM. '3C NMR (125 MHz,
CDC13): 13.12, 25 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). WO
20051061484 PCT/SE2004/001939  103 COMPOUND 12.1.30: 4-
6 7-DIMETHOXY-2- 1-METIIYL-IH-11vWDAZOL-4- YLMETHYL -1
2 3 4-TETRAHYDROISO UJNOLIN-I-YT -NN- DIETHYLBENZAMIDE
Me  MeO MeO Nv N  5 0 NEt2 



INTERMEDIATE 5.1.7 (50 mg, 0.14 mmol) and
1-methyl-4-imidazolecarbaldehyde  (30 mg, 0.27 mmol)
were dissolved in ACE (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. Resin-bound
tosylhydrazine (73 mg, 10 2.4 mmollg) was added and the
mixture was agitated for another 2 b. DCM and 1 M
sodium hydroxide solution were added and the mixture
was passed through a  Whatman 1PS silicon-treated
filter paper. The organic phase was evaporated and the
crude product was purified by flash chromatography to
yield the product (23 mg, 0.05  mmol, 37%). The 'H NMR
shows very broad signals.'H NMR (500 MHz, CDC13): 15
1.05, 1.28 (2 brs, 61), 2.70-2.83, 3.01, 3.29 (3 m,
611), 3.50-3.70 (m, 4H), 3.66 (s,  3H), 3.69, 3.86 (2
s, 6H), 4.73 (s, 1H), 6.12, 6.61 (2 s, 2H), 6.78 (s,
IH), 7.34-7.40 (m,  5H). (+) LRESIMS m/z 369 (100), 463
(35). CO POUND
12.1.31:4-({6,7-DIMETHOXY-2-f(4-METHYL-IH-IMIDAZOL-5-
20
)LIMETHYL]-1.2.3.4-TETR.ABYDROISOQUINOLIN-I-YL%METHOXYI
-N.N  DIETHYLBENZAMIDE MeO Me  MeO N I H  0 NEt2 WO
2005/061484 PCT/SE20041001939  104 To a solution of
INTERMEDIATE 5.1.1 (0.2 mg, 0.5 mmole) and 4-methyl-5-
imidazolecarboxaldehyde (0.06 g, 0.6 mmole) in
1,2-dichloromethane (5 mL) was  added sodium
triacetoxyborohydriden (0.32 g, 1.5 mmole) and the
resulting solution  was stirred at room temperature for
18 h. Sodium hydroxide (1M, 20 mL) and 5 chloroform (60
mL) was added and the mixture filtered through a
Whatman IPS filter  paper. The solvent was removed from
the organic phase in vacuo and the residue  purified by
flash chromatography (2/98 Methanol/Chloroform) to give
COMPOUND  12.1.31 (0.06 g, 25%) as a yellow amorphous
solid. 'H NMR (500 MHz, CDCI3): 5  1.17 (br s, 6 H),
2.14 (s, 3H), 2.56 (dd, J4, 14.5 Hz, 1H), 3.83 (m, 2H),
3.84 (s, 3H), 10 3.86 (s, 3H), 4.03 (app q, J5 Hz, 2H),
4.27 (app t, J 10 Hz, 1H), 5.95 (br s, 111), 6.62  (s,
1H), 6.67 (s, 1H), 6.87 (d, J9 Hz, 2H), 7.31 (d, J9 Hz,
2H), 7.49 (s, 1H). 13C  



NMR (125 MHz, CDC13): 6 11.28, 24.22, 44.38, 48.34,
55.86, 56.01, 59.20, 71.59,  111.14, 111.56, 114.30,
125.38, 125.64, 127.12, 128.18, 129.78, 130.76, 132.99,
147.53, 148.17, 159.27, 171.15. (+) LRESIMS nVz 493
.[M+H]". 15 COMPOUND
12.1.32:4-U6.7-DIMETHOXY-2-f(4-METHYL-IH-IMIDAZOL-5-
YL)METHYLI-1.2.3,4-TETRAHYDROISOOUINOLIN-1-YL}
METHYLI-N.N- DIETHYLBENZAMIDE Me0 Me  Me I / N i N
Et2N 20 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 25 mg, 1.5 mmol/g) was added and
the mixture was agitated for another 2 h. DCM and I  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%). 1H NMR (500
MHz, CDCl3): 1.14, 1.28 (2 brs, 6H), 2.17 (s, 3H), 3.10
WO 20051061484 PCTISE2004/001939  105 3.60, 3.80 (2 in,
10H), 4.35 (brs, 214), 4.41 (s, 111), 6.14, 6.59 (2 s,
214), 7.29 (m, 4H);  8.50 (brs, 1H). (+) LRESIMS m/z
369 (100), 463 (35). COMPOUND 12.1.33: 1- 4-
IETHYLAMINO CARBONYL PHENYL -2- 4- 5
METHYL-IH-IMJDAZOL-5-YL METHYL -1 2 3 4-
TETRARYDROISOQIJTNOLIN-6-YL METHANESULFONATE Me. O Me N
0'x0 f  i N H  



O NEt2 INTERMEDIATE 6.4.1 (27 mg, 0.067 mmol) and
5-methyl-4-imidazolecarbaldehyde  10 (15 mg, 0.134
mmol) were dissolved in 1,2-dichloroethane (3.0 mL) and
sodium  triacetoxyboronhydride (43 mg, 0.20 mmol) was
added. The mixture was stirred for  18 h after which
ethyl acetate and I M sodium hydroxide solution were
added. After  phase separation the aqueous phase was
extracted with ethyl acetate and the combined  organic
extracts were washed with water and brine.
Tosylhydrazine resin (100 mg, 1.5 15 mmol/g) was added
and the mixture was stirred for 2 h. After filtration
and washing  of the resin the filtrate was evaporated
and the residue was purified by flash  chromatography,
which yielded the product (7 mg, 0.014 mmol, 21%). 'H
NMR (500  MHz, CDCl3): 1.12, 1.28 (2 brs, 6H), 2.12 (s,
3H), 2.59, 2.83, 3.05, 3.13 (4 in, 4H),  3.15 (s, 311),
3.29, 3.56 (2 brs, 4H), 3.37, 3.62 (2 d, 712.0 Hz, 2H),
4.63 (s, 111), 6.74  20 (d, 8.5 Hz, 11-1), 6.95 (dd, J
8.5, 2.0 Hz, 111), 7,09 (d, J 2.0 Hz, 1H), 7.34 (m,
411), 7.39  (s, 1FI). (+) LRESIMS m/z497 (100) [M+H]}.
COMPOUND 12.1.34: 1- 4- IETHYLAMINO CARBONYL PHENYL -2-
2- PHENX L-1.H-IM[DAZOL-5-YL)METH YL]-1,2,3.4 25
TETRAHYDROISOOUINOLIN-6-YL METHANESULPONATE WO
2005/061464 PCT/SE2004/001939  106  Me.. ,O N _ N N  H
0 NEt2 INTERMEDIATE 6.4.1 (27 mg, 0.067 mmol) and
2-phenyl-4(5)- imidazolecarbaldehyde (23 mg, 0.134
mmol) were dissolved in 1,2-dichloroethane  (3.0 mL)
and sodium triacetoxyboronhydride (43 mg, 0.20 mmol)
was added. The 5 mixture was stirred for 18 h after
which ethyl acetate and 1 M 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.
Tosylhydrazine resin (100 mg, 1.5 mmol/g) was added and
the mixture was  



stirred for 2 h. After filtration and thorough washing
of the resin the filtrate was 10 evaporated and the
residue was purified by flash chromatography the
product (36 mg  (0.064 mmol, 96%). 'H NIVIR (500 MHz,
CDC13): 1.13, 1.27 (2 brs, 6H), 2.64, 2.82,  3.10,
3.12(4 m,4H),3.11
(s,3H),3.28,3.56(2brs,411),3.45,3,56(2d,112.0 Hz,  2H),
4.68 (s, 1H), 6.68 (d, 8.5 Hz, 114), 6.86 (s, iN), 6.90
(dd, 7 8.5, 2.0 Hz, 1H), 7.05  (d, J 2.0 Hz, 1H), 7.34
(m, 7H), 7.89 (d, 3 7.5 Hz, 2H). (+) LRESIMS m/z
559(100)  15 [M+H t COMPOUND 12 1 35.
1-(4-((D)ETHYLAMINO)CARBONYLIPHENYL} 2-i(4-
METHYL-IH-IMTDAZOL-5-YL)METHYLl=1.2.3.4-
TETRASYDROISOOUINOLIN-6-YL DIMETRYC.SULFAMATE 20 Me Me
N  Me'0~0 I N N  H  0 NEt2 INTERMEDIATE 6.4.2 (12 mg,
0.028 nunol) and 5-methyl-4-imidazolecarbaldehyde  (6
mg, 0.056 mmol) were dissolved in 1,2-dichloroethane
(3.0 mL) and sodium WO 2005/061484 PCTISE2004/001939
107 triacetoxyboronhydride (18 mg, 0.084 mmol) was
added. The mixture was stirred for  18 h after which
ethyl acetate and 1 M sodium hydroxide solution were
added. The  aqueous phase was extracted with more ethyl
acetate and the combined organic  phases were washed
with water and brine. Polymer-bound tosyihydrazine (147
mg, 5 1.5 mmol/g) was added and the mixture was stirred
for 2 h. After filtration and  washing of the resin the
filtrate was evaporated and the residue was purified by
preparative LCMS to yield the product (5 mg, 0.01 mmol,
32 %). 1H NMR (500 MHz,  CDC13): 1.19 (brs, 6H), 2.10
(s, 3H), 2.51 (s, 6H), 2.63, 2.90-3.20 (2 in, 4H), 4.81
(s,  IH), 6.80 (d, J 8.5 Hz, 114), 7.28 (m, 4H), 8.85
(s, 1H). (+) LRESIMS m/z 526 (100)   10 [M+H] 



COMPOUND 12.1.36:
1-{4-j(DIETHYLAMINO)CARBONXYL1PHENYLI-2-[(2-
PHENYL-IH-IMIDAZOL-5-YLDMETHYLI-1.2.3.4- TETRAHYDROIS
OOUINOLIN-6-YLDIMETHYLSULFAMATE 15 Me  N,SO N  Me d"b E
IN 0 ND2  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 I 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 (1 I mg,
0.019 mmol, 67%). 1H NMR (500 MHz, CDC13): 1.14, 1.27
(2  bra, 6H), 2.67, 2.86, 3.05, 3.17 (4 m, 41-1), 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 WO 20051061484 PCTISE20041001939
108 8.5, 2.0 Hz, I1d), 7.08 (d, J 2.0 Hz, 1H), 7.34 (m,
7H), 7.86 (d, J 7.5 Hz, 2H). (+)  LRESIMS m/z 559(100)
[M+}1]{. COMPOUND 12.I.37: 4- 2- 2 5-D]METHYL-1
3-TIEAZOL4-YL METHYL -6 7- 5 D]METHOXY-12 3
4-TETRAHYDROISO UINOLIN-1-YL - - DIETHYLBENZAMIDE Me Me
NMe  Me 



/ l 0 NB2 INTERMEDIATE 5.1.7 {50 mg, 0.14 mmol) and
2,4-dimethyl-5 10 thiazolecarbaldehyde (38'mg, 0.27
mmol) were dissolved in 1,2-dichloroethane (2  mL) and
sodium triacetoxyborohydride (115 mg, 0.54 mmol) was
added. The reaction  mixture was stirred at room
temperature for 18 h. Resin-bound tosylhydrazine (0.27
g,  1.5 mmol/g) was added and the mixture was agitated
for another 2 h. Dichloromethane and 2 M aqueous.
sodium hydroxide solution were added, the  15 mixture
was shaken and passed through a Whatman IPS 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, CDC13):
1.02, 1.15 (2 brs,  6H), 2.13 (s, 3H), 2.53, 2.68,
2.85, 3.04 (4 in, 7H), 3.19, 3.45 (2 brs, 4H), 3.41,
3.65  (2 d, J 14 Hz, 2H), 3,53, 3.77 (2 s, 613), 4.53
(s, 1H), 6.11, 6.54 (2 s, 2H), 7.27 (s, 4H).  20 (+)
LRESIMS m/z 494(100) [M+H]t. COMPOUND 12 1 38.4-t6
7-DIMBTHOXY-2-[(2-PHENYL-L3-THIAZOL-5- YL METIiYL -1 2
3 4-TBTRAHYDROISO UINOLIN-1-YL -N - DIETHYLBENZAM DE 25
WO 20051061484 PCT/5E20041001939  109  MeO N Me I / N
S-0  O NEt2 INTERMEDIATE 5.1.7 (50 mg, 0.14 mmol) and
2-phenyl-4-thiazolecarbaldehyde  (51 mg, 0.27 rnmol)
were dissolved in 1,2-dichloroethane (2 mL) and sodium
triacetoxyborohydride (115 mg, 0.54 mmol) was added.
The reaction mixture was 5 stirred at room temperature
for 18 h. Resin-bound tosylhydrazine (0.27 g, 1.5
mmolfg)   was added and the mixture was agitated for
another 2 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 (74 mg,
0.136 mmol, 



10 quart.).'HNMR (500 MHz CDC13): 1.09,1,23 (2 brs,
6H), 2.80, 3.04, 3.28 (3 m,  6H), 3.52 (brs, 2H), 3.82,
3.90 (2 d, 714 Hz, 2H), 3.61, 3.85 (2 s, 6H), 4.78 (s,
1H),  6.20, 6.63 (2 s, 211), 7.35-7.43 (m, 7H), 7.94
(d, 3 7.5 Hz, 2H). (+) LRESIMS m/z 542  (100) [M+-Ii]+.
15 COMPOUND 12.1.39:
N.N-DIETHYL-4-i7-1SOPROPOXY-6-METHOXY-2-[(5- METHYL- I
H-IMIDAZOL-4-YL)METHYL]-1.2.3.4-
TE'iRAHYDROISOOTJINOLIN-1-YL} BENZAMIDE Me0 Me  O N H
Me~Me 0 NEt2 20 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-lH-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 WO
2005/061484 PCTlSE2004/001939  110 extracted with
dichloromethane (2 x 10 mL). The 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. The product was purified by flash
chromatography, using SiO2 column with 5 McOH/DCM
(10:90) to give 23.3 mg (0.0475 mmol, 79%) of COMPOUND
12.1.39  as light yellow oil. 1H NMR (500 MHz, CDCI3) S
1.12 (br s, 3H), 1.13 (d, J7 Hz,  311), 1.20 (d, J7 Hz,
3H), 1.21 (br s, 3H), 2.12 (s, 311), 2.50 (m, 1H), 2.70
(m, 1H),  2.80 (m, 1H), 3.10 (m, 1H), 3.25 (br s, 2H),
3.40 (m, 1H), 3.55 (br s, 214), 3.60 (m,  111), 3.82
(s, 314), 4.20 (q, J7 Hz, 1H), 4.54 (s, 1H), 6.19 (s,
1H), 6.61 (s, IH), 7.30 10 (m, 4H). 13C NMR (125 MHz,
CDC13) 5 11.13, 13.10, 14.20, 21.91, 22. 19, 28.25,
39.50, 43.8 0, 47.04, 49.30, 56.11, 67.72, 71.7 5,
111.28, 117.2 7, 126.48, 127.83,  



129.32, 129.87, 133.60, 136.29, 145.46, 145.75, 149.47,
171.58. (+) LRESIMS m/z  491 (M+H. 15 COMPOUND 12.1.40:
N.N-DIETHYL-4-16-METHOXY-2-f(5-METHYL-IH-
1MIDAZOL-4-YLIMETHYL]-7-(2-MORPHOLIN-4-YLETHOXY)-1.2,3,
4- TETRAHYDROISOOUINOLIN-1-YL1BENZAMIDE 0 Me0 Me N  N
` O N02 20 To a solution of INTERMEDIATE 7.1.3 (22 mg,
0.0471 mmol) in anhydrous 1,2- dichloroethane (1 mL)
was added 4-methyl-IH-imidazole-5-carbaldehyde (10 mg,
0.0909 mm t, 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 25 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 SiO2 column with WO 20051061484
PCTISE20041001939  111 McOH/DCM (10:90) gave 24.6 mg
(0.0438 mmol, 93%) of COMPOUND 12.1.40 as  oil. 1H NMR
(500 MHz, CDC13): S 1.15 (br s, 3H), 1.28 (br s, 3H),
2.13 (s, 311), 2.51  (m, 4H), 2.58 (m, 1H), 2.69 (m,
2H), 2.75 (m, IH), 2.90 (in, 1H), 3.08 (m, IH), 3.30
(hr s, 2H), 3.40 (in, 1H), 3.55 (br s, 2H), 3.60 (in,
IM, 3.69 (m, 4H), 3.70 (s, 311), 5 3.85-3.95 (m, 211),
4.58 (s, 1H), 6.23 (s, IH), 6.62 (s, 1H), 7.28-7.34 (m,
411). 13C  NMR (125 MHz, CDC13): S 10.96, 13.10, 14.10,
27.96, 39.69, 43.66, 46.56, 49.03,  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, 145.20, 146.72,
148.79, 171.47. (+) LRESIMS m/z 562 (M+H){.  10
COMPOUND 12.1.41: 4-f7-ETHOXY-6-METHOXY-2-ff2-PHENYL-1H
fl
AZOL-4-YL}METHYLI-1,2,3,4-TEThAIJYDROISOOUINOLIN-1-YL}-
N,N- DIETHYLBENZAMIDE 



Me N  Et Nl~  0 NEt2 15 To a solution of INTERMEDIATE
7.1.1 (8 mg, 0.021 mmol) in anhydrous 1,2-
dichloroethane (1 mL) was added
2-phenyl-lH-imidazole-5-carbaldehyde (7.2 mg,  0.0419
mmol, 2 eq). After stirring for 5 min, sodium
triacetoxyborohydride (26 mg,  0.126 mmol, 3 eq) was
added in one lot. The reaction mixture was stirred at
RT for  60 br, then quenched with saturated aqueous
sodium bicarbonate (0.8 mL) and 20 extracted with
dichloromethane (2 x 10 nil.). 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 SiO2 column with  McOH / DCM
(10:90) afford 5.2 mg (0.00966 mmol, 46%) of COMPOUND
12.1.41 25 as light yellow oil. 1H NMR (500 MHz,
CDC13): 5 1.15 (br s, 3H), 1.23 (br s, 311),  1.40 (m,
3H), 2.65-115 (m, 4H), 3.30 (br s, 2H), 3.55 (hr s,
21-1), 3.64 (m, 2H), 3.89  (s, 3H), 3.90 (in, 211),
3.98 (m, 1H), 6.50 (m, 1H), 6.75 (in, 1H), 6.80 (br s,
1H), 7.20- 7.40 (m, 9H), 8.20 (br s, 1H). (+) LRESIMS
m/z 539 (M+H)+. WO 2005/061484 PCTISE2004/001939  112
COMPOUND 12.1.42: N -DIETHYL-4-
7-ISOPROPOXY-6-METHOXY-2- 2- PHENYL-IH-IM
DAZOL-4-XL)METHYL1-1,2,3,4 TETRAHYDROISO
UINOLIN-1-YLIBENZAMIDE  5 Me0 N _  0 I / Nom/ Me)-~Me /
O NEt2 To a solution of INTERMEDIATE 7.1.2 (26 mg,
0.0656 mmol) in anhydrous 1,2- dichloroethane (1.5 mL)
was added 2-phenyl-lH-imidazole-5-carbaldehyde (22.5
mg,  0.131 mmo1, 2 eq). After stirring for 5 min,
sodium triacetoxyborohydride (41.7 mg, . ' , 10 0.196
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 15 vacuum. Product was purified by flash
chromatography, using Si02 column with  McOH / DCM
(10:90) afford 11.6 mg (0.021 mmol, 32%) of COMPOUND
12.1.42  as light yellow oil. 'H NM1R (500 MHz, CDC13):
5 1.11 (br s, 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,
IH), 4.80 (br s, 111), 6.19 (s, IM, 6.34 (s, 114), 6.93
(s,  20 1H), 7.28-7.49 (m, 9H). 13C NMR (125 MHz,
CDCl3): 5 13.00,14.5D, 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)+ 25 COMPOUND
12-1.43: N.N-DIETIIYL-4-{6-METHOXY-7-(2-MORPHOLIN-4-
YLETHOX00-2-f(2 PHENYL1H-IM1DAZOL-4-YL)METHYLI-1.2,3,4-
TETRAHYDROISO UTNOLIN-1-YL BENZAMTDE WO 2005/061484
PCT/SE2004/001939  113  O MeO N yy \  O NEtz To a
solution of INTERMEDIATE 7.1.3 (22 mg, 0.047 mmol) in
anhydrous 1,2- dichloroethane (2 mL) was added
2-phenyl-lH-imidazole-5-carbaldehyde (16 mg,  0.094
mmol, 2 eq). After stirring for 5 min, sodium
triacetoxyborohydride (30 mg, 5 0.141 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
dichloromeethane (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 10 vacuum. Product was purified by flash
chromatography, using SiO2 column with  MeOH / DCM
(10:90) afford 16.4 mg (0.0263 mmol, 56%) of COMPOUND
12.1.43  



as light yellow oil. 'H NMR (500 MHz, CDCl3): 8 1.13
(br s, 3H), 1.26 (hr s, 3H),  2.54 (hr s, 413), 2.73
(br in, 2H), 2.80-3.18 (m, 411), 3.35 (br s, 2H), 3.56
(br s, 2H),  3.70 (hr s, 4H), 3.86 (s, 3H), 3.95 (br m,
41D, 4.85 (s, 113), 6.23 (s, IH), 6.64 (s, 111), 15
6.96 (s, IH), 7.30-7.93 (m, 9H). 13C NMR (125 MHz,
CDC13): 8 13.10, 14.20, 27.50,  39.80, 43.10, 46.00,
49.50, 54.10, 54.30, 56.30, 66.20, 66.50, 66.80,
112.10, 115.50,   125.80, 127.00, 126.80, 128.85,
129.50, 129.60, 129.80, 130.00, 137.00, 147.50, 149.10,
171.54. (+) LRESIMS m/z 624 (M+H)+. 20 COMPOUND
12.1.44: N.N-DIETHYL-4-(7-METHOXY-2-f(4-METHYL-IH-
IMIDAZOL-5-YL)METHYLI-1.2,3.4-TETRAHYDROIS OQUINOLIN-1-
YL}BENZAMIDE Me  MeO 50 NEt2 WO 2005/061484
PCT/SE2004/001939  114 A solution of INTERMEDIATE 4.2.2
(0.25 g, 0.7 mmole), 4-methyl-5-
imidazolccarboxaldehyde (0.09 g, 0.8 mmole) and sodium
triacetoxyborohydride  2.2 (0.47 g, mmole) in
1,2-dichloroethane (5 mL) was stirred at room
temperature for  18 h. I M sodium hydroxide (20 mL) was
added and the mixture extracted with ethyl  5 acetate
(3 x 20 mL), the combined organics dried (MgSO4),
filtered and the solvent  removed in vacuo. The residue
was purified by flash chromatography
(methanol/chloroform, 2/98) to give COMPOUND 12.1.44
(0.24 g, 76%) as a yellow  solid. 'H NMR (500 MHz,
CDCI): 51.12, 1.24 (2 br s, 6H), 2.08 (s, 313), 2.53
(m,  1H), 2.71 (m, 1H), 2.90 (m, 1H), 3.06 (m, 1H),
3.28 (br s, 2H), 3.35 (d, J 14 Hz, 1H), 10 3.52 (br s,
2H), 3.60 (d, J 14 Hz, IH), 3.63 (s, 3H), 4.59 (s,
111), 6.25 (d, J 2Hz, 1H),  6.71 (dd, J2, 8 Hz, 111),
7.04 (d, J8 Hz, 1H), 7.28 (m, 5H), 8.20 (br s, 1H). (+)
LRESIMS ink 433 [M-H]+ COMPOUND 12.1.45: METHYL 5-f
Fl-14 15
f(DIETHYLAMENO)CARBONYLlPBENYLI-6,7-DIUMTHOXY-3,4w
DIHYDROISO UINOLIN-2 1 -YL METHYL -1H-IMIDAZOLE-4-
CARBOXYLATE 



OMe  Me0 0 MeO N N  H  0 NEt2 20 INTERMEDIATE 5.1.7 (63
mg, 0.17 mmol) and methyl 5-formyl-lH-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 25 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, CDCl3): 1.10, 1.23
(2 brs, 611), 2.67, 2.80, 3.00, 3.09 (4 m, 411), 3.28
(brs, WO 20051061484 PCT/SE20041001939  115 2H), 3.58
(brs, 2H), 3.62 (s, 3H), 3.82 (s, 3H), 3.84 (s, 3H),
3.93 (d, J 12.5 Hz, 1H),  4.19 (d, J 12.5 Hz, 1H), 4.78
(s, 1H), 6.18 (s, 1H), 6.42 (s, 1H), 7.35-7.38 (m, 5H).
COMPOUND 12.1.46: 1 4 IETHYI O CARBONYL PHENYL -6 5
METHOXY-2-f(4-METHYL-IH-DVMAZOL-5-YL)METHYLI-1.2,3,4-
TETRAHYDROISO UINOLIN-7-YL METHANESULFONATE MeO Me  E
NN  O N  Me 'b'  \  10  O NEt2 INTERMEDIATE 11.1.1 (37
mg, 0.086 mm 1) and 5-methylimidazole-4 10 carbaldehyde
(24 mg, 0.21 mmol) were dissolved in 1,2-dichloroethane
(2 mL) and  stirred for 10 min at room temperature.
Sodium triacetoxyborohydride (73 mg, 0.34  mmol) was
added and the mixture was stirred for 18 b.
Tosylhydrazine resin (280 mg,  



1.5 mmollg) 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 15 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%). tH NMR (500 MHz, CDC13): 1.10, 1.25
(2 brs, 611), 2.10 (s, 3H), 2.57, 2.88,  3.00, 3.19 (4
in, 4H), 3.09 (s, 3H), 3.29, 3.58 (2 brs, 411), 3.38,
3.60'(2 d, J 12.5 Hz,  214), 3.86 (s, 3H), 4.54 (s,
1H), 6.60, 6.73 (2 s, 211), 7.28 (s, IH), 7.32 (s, 4H).
(+)  20 LRESIMS m/z 527 (100) [M+H]+. COMPOUND 12.1.47:
NN-D]F.THYL-4-16-i(4-METHYL-IH-INIIDAZOL S- YL)METHYLI
5,6,7.8 TET RAI3YDR011 31DIOXOLOi4.5-G1IS02UINOLIN-S-
YL}BENZAMIDE 25 WO 20051061484 PCT18E200410111939  116
O Me H  1N0 ,~  NEtz INTERMEDIATE 5.1.13 (50 mg, 0.14
mmol) and 5-methylimidazole-4-carbaldehyde  (39 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 5 added
and the mixture was stirred for 18 h. Tosylhydrazine
resin (450 mg, 1.5  mmol/g) and ethyl acetate (5 mL)
were added and the mixture was stirred for another  2
h. The resin was filtered off and washed twice with
ethyl acetate. 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 (43 mg, 10 0.10
mmol, 69%).'HNMR (500 MHz, CDCI3): 1.12, 1.25 (2 his,
61-1), 2.09 (s, 3H),  2.53, 2.71, 2.84, 3.09 (4 in,
4H), 3.30, 3.57 (2 brs, 411), 3.33, 3.58 (2 d, J 14 Hz,
2H),  4.52 (s, 1H), 5.84 (d, J 5 Hz, 2R), 6.16, 6.57 (2
s, 2H), 7.28 (s, 1H), 7.31 (s, 4H). (4)  LRESIMS m/z
447 (100) [M+H]}. 15 COMPOUND 12.1.48: N -DIETHYL-4- 6
2-PHENYL-IH-IMIDAZOL-S- 



YLMETHYL -5 6 7 8-TETRAHYDRO 1 3 DIOXOLO 4 5- ISO
UINOLIN-5- YL}BENZAM IDE S O N I~ N O NEiz  z  20
INTERMEDIATE 5.1.13 (50 mg, 0.14 mm 1) and
2-phenylinlidazole-4-carbaldehyde (74 rug, 0.35 mmol)
were dissolved in 1,2-dichloroetbane (5 mL) and stirred
for 10  min at room temperature. Sodium
triacetoxyborohydride (I 18 mg, 0.56 mmol) was  added
and the mixture was stirred for 18 h. Tosylhydrazine
resin (450 mg, 1.5  mmol/g) and DCM (5 mL) were added
and the mixture was stirred for another 2 h. WO
20051061484 117 PCT/SE2004/001939  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 (43 mg, 0.11 mmol,  79%). 'H NMR (500 MHz,
CDCI3): 1.04, 1.17 (2 his, 6H), 2.52, 2.63, 2.77 2.99
(4 m, 5 4H), 3.19 (brs, 2H), 3.36-3.47 (m, 4H), 4.51
(s, 1H), 5.74 (d, J 3 Hz, 214), 6.05, 6.47  (2 s, 2H),
6.78 (brs, 113), 7.17-7.25 (m, 7H), 7.78 (d, J 7.5 Hz,
2H). (+) LRESIMS m/z  509 (100) [M+H]+. COMPOUND
12.1.49: 4-(6-BROMO-7-METHOXY-2-r(4-METHYL-IH 10
IIVIIDAZOL-5-YL METHYL -I 2 3 4-TETRAHYDROISO
UINOLIN-I-Y1 -1V -  DIETHYLBENZAMIDE Br Me  MeO llt:~ I
H O NEt2 INTERMEDIATE 4.2.3 (25 mg, 0.06 mmol) and
5-methylimidazole-4-carbaldehyde  15 (20 mg, 0.18 mmol)
were dissolved in 1,2-dichloroethane (2 mL) 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 mmo]/g)  and ACM (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 



20 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, CDC13): 1.12, 127 (2 brs, 6H),
2.18 (s, 313), 2.61, 2.78,  2.90, 3.02 (4 m, 4H), 3.24,
3.57 (2 brs, 4I3), 3.51, 3.65 (2 d, J 12.5 Hz, 2H),
3.64 (s,  313), 4.64 (s, IH), 6.23, 7.28, 7.53 (3 s,
313), 7.37 (m, 4H)` (+) LRESIMS m/z 512  25 (100)
[M+111'. COMPOUND 12 1 50.4-;
6-BROMO-7-METHOXY-2-(f2-PHENYL-IH- IMIDAZOL-5-YLMETHYL
-1 2 3 4-TETRAIJYDROISO UINOLIN-1-YL -TI -
DIETHYLBENZAMIDE WO 2005/061484 PCTISE2004/0113939  118
Br 1Z0 N MeO Nr:2 INTERMEDLA,TE 4.2.3 (25 mg, 0.06
mmol) and 2-phenylimidazole-4-carbaldehyde  (31 mg,
0.18 mm 1) were dissolved in 1,2-dichloroethane (2 mL)
and stirred for 10  5 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 10
chromatography of the residue yielded the desired
product (34 mg, 0.06 mmol,  quant.).'H NMR (500 MHz,
CDC13): 1.11, 1.27 (2 brs, 611), 2.61, 2.75, 2.90, 3.10
(4  m, 4H), 3.15 (brs, 2H), 3.50-3.62 (m, 711), 4.69
(s, 1H), 6.19, 6.90 (2 s, 2H), 7.25-7.37  (m, 8H), 7.91
(d, 7 7.5 Hz, 2H). (+) LRESIMS m/z 574 (100) [M+H]+. 15
COMPOUND 12.1.51: 4- 6 7-DIMETHOXY-3-ME L-2-
4-METHYL-IH- IMIDAZOL-5-YLIMETHYLI-1 2 3
4-TETRAHYDROISOQUINOLIN-1-YLl-N)!  DIETHYLBENZAMIDE
MeO Me Me td  Me0 N N  N 



O NE!2 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 L) 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 vacua. The residue was WO
20051061484 PCTISE2004I001939  119 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 Si02 column (EtOAc:MeOH 95:5) to afford COMPOUND
12.1.51 as an oil (85.9 mg, 71%). 'H NMR (500 MHz,
CDC13): S 1.10 (br s, 3H), 1.24 5 (br s, 3H), 1.45 (d,
J 6.5 Hz, 3H), 2.30 (s, 31-1), 3.15-3.30 (m, 4H), 3.53
(m, 2H), 3.64  (s, 3H), 3.90 (s, 1H), 3.91 (s, 311),
4.49 (d; J 14.5 Hz, 1H), 4.62 (d, J 14.5 Hz IH),  5.59
(s, IH), 6.26 (s, 11I), 6.74 (s, 1H), 7.21-7.31 (m,
4H), 8.24 (s, 111); 53C NMR  (125 MHz, CDC13): S 9.28,
12.82, 14.11, 19A 1, 19.11,32.83,40.13,43.83,46.93,
56.19, 56.25, 59.95, 67.61, 111.10, 111.24, 119.36,
121.66, 123.61, 127.29, 129.60, 132.72,   10 134.35,
137.08, 137.66, 149.15, 150.07, 170.73; (+) LRESIMS m/z
477.39 [M+H]}.  COMPOUND 12.1.52:
N.N-DIETHYL4-[2-(1H-II~DAZOL-5-YLMETHYLI-6,7-
DIMETHOXY-3-METHYL-1 2 3 4-TETRAHYDROISO UINOLIN-1
YLIBENZAMIDE  15 t N 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 20
triacetoxyborohydride (378 mg, 1.78 mmol) was added
followed by N-methyl-2- pyrrolidinone (320 L) and the
reaction mixture stirred at RT for 22 h. 1 N NaOH  (2.5
mL) was added and the organic solvent removed in vacua.
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 vacua and the
residue purified by repeated 25 flash chromatography on
Si02 column (EtOAc:MeOH 95:5) to afford COMPOUND
12.1.52 as an oil (56.7 mg, 48%). 'H NMR (500 MHz,
CDC13): S 1.09 (br s, 3M, 1.25  (br s, 3H), 1.35 (d, J6
Hz, 3H), 2.65 (m, 1H), 2.76 (m, 1H), 3.07 (m, 1H), 3.24
(br s,  2H), 3.54 (br s, 2H), 3.56 (s, 3H), 3.64 (m,
1H),182 (s, 314), 3.94 (d, J 16 Hz, 1H),  4.84 (br s,
1H), 6.16 (s, 1H), 6.56 (s, 1H), 6.81 (s, IH),
7.29-7.42 (m, 5H); "C NMR WO 2005/061484
PCTISE2004/001939  120 (125 MHz, CDCI3): S
13.12,14,41,21.71,38.39,39.71-43.66,46.18,52.54,56-05,
65.64, 110.82, 111 .83, 119.74, 126.60, 127.52, 129.31,
130.32, 133.33, 134.91,  135.80, 147.31, 147.54,
147.65, 171.80; (+) LRESIMS m/z 463.37 [M+H]+. 5
COMPOUND 12.1.53: N -DIETHYL-4- 6-METHOXY-2-
4-METHYL--W-
TM1DAZOL-5)a)METHYL1-7-NITRO-1.2.3,4-TEflAHYDROISOOUINO
L---1- YL)BENZAMIDE Me0 Me N  02N I i N  /~  0 NEt2 10
To a solution of INTERMEDIATE 9.2.2 (1.16 g, 3.00
mmole) and 4-methyl-5- imidazolecarboxaldehyde (0.31 g,
2.8 mmole) in 1,2-dichloromethane (25 mL) was  added
sodium triacetoxyborohydride (1.65 g, 7.8 mmole) and
the resulting solution  was stirred at room temperature
for 18 h. Sodium hydroxide (IM, 100 mL) was  added and
the mixture extracted with ethyl acetate (3 x 100 mL).
The organic extracts 15 were dried (MgS04), filtered
and the solvent removed in vacuo. The residue was
purified by flash chromatography (ethyl acetate/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, CDCI3): 6 1.12, 1.23 (2 br s, 6H), 2.05 (s, 3H),
2.55 (in, 111), 2.82 (dd, J 3.5, 13  Hz, 1H), 3.02 (m,
1H), 3.12 (m, 1H), 3.26 (br s, 213), 3.30 (d, J 13.5
Hz, 1H), 3.54 (br 20 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 (in, 5H);13C NMR (125 MHz,
CDC13): & 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]+. 25
COMPOUND 12.1.54: NN-DIETHYL-4- 6-METHOXY-2-
4-METHYL-111- TMIDAZOL-S YL)METHYLI-5-NITRO-I 2 3
4-TETRAHYDROISOOUINOLIN-1- YL3BENZAMIDE WO 20051061484
PCTISE2004/001939  121 N02  MeO Me  0 NEt2 To a
solution of INTERMEDIATE 9.2.1 (244 mg, 0.64 mmole) and
4-methyl-5- imidazolecarboxaldehyde (77 mg, 0.70 mmole)
in 1,2-dichloromethane (10 mL) was  added sodium
triacetoxyborohydride (407 mg, 1.92 mmole) and the
resulting solution 5 was stirred at room temperature
for 18 h. Sodium hydroxide (1M, 50 mL) was added  and
the mixture extracted with ethyl acetate (3 x 50 mL).
The organic extracts were  dried (MgSO4), filtered and
the solvent removed in vacuo. The residue was purified
by flash chromatography (methanol/chloroform, 2/98) to
give COMPOUND 12.1.54.,  .(200 mg, 66%) as a yellow
amorphous solid. 'HNMR (500 MHz, CDC13): 6 1.12, 10
1.23 (2 br s, 614), 2.04 (s, 3H), 2.48 (m, 111), 2.65
(dd, J4, 13 Hz, 111), 2.88 (m, 1H),  3.09 (m; IH), 3.28
(br s, 2H), 3.29 (d, J 14 Hz, 1H), 3.50 (br s, 2H),
3.57 (d, J 14 Hz,  111), 3.80 (s, 3H), 4.57 (s, IH),
6.73 (app t, J 10 Hz, 214), 7.28 (m, 5H), 9.10 (br s,
1H); 13C NMR (125 MHz, CDC13): S 10.69, 12.74, 14.11,
23.90, 39.33, 43.34, 45.59,  49.30, 56.24, 67.11,
110.35, 12638, 127.19, 128.13, 129.16, 129.54, 131.06,
131.47, 15 133.10,136.29,140.50,144.38,149.89,171.04;
(+) LRESIMS m/z 478 [M+H]+.   COMPOUND 12.1.55: N
DIETHY-4-(7-[ 4-METHYL-iH-1MIDAZOL-5- YL METHYL -b 7 8
9-TTRAHYDRO 1 3 DIOXOLO 4 5- ISO V N LLIN-6- YL
BENZAMIDE 20 Me N  O NEt2 



4-Methyl-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 WO
20051061484 PCTISE20041001939  122 mL) and the reaction
mixture stirred at room temperature for 10 min. Sodium
triacetoxyborohydride (516 mg, 2,43 mmol) was added
followed by N methyl-2- pyrrolidinone (400 }LL) and the
reaction mixture stirred at RT for 18 h. 1 N NaOH (5
mL) was added and the organic solvent removed in vacua.
The residue was extracted 5 with EtOAc (3 x 20 mL) and
the organic layer washed with water (20 mL). The
organic layer was concentrated in vacua and the residue
purified by flash  chromatography on Si02 column
(EtOAc:MeOH 95:5) to afford COMPOUND  12.1.55 as an oil
(35.6 mg, 23%). 'H NMR (500 MHz, CDCl3): 5 1.13 (br s,
3H), 1.25  (br s, 3H), 2.09 (s, 3H), 2.55 (m, 111),
2.78 (m, LH), 3.09 (m, 1H), 3.28 (br s, 2H), 10
3.34-3.40 (m, 2H), 3.55 (br s, 2H), 3.59 (d, J 13.5 Hz,
1H), 4.58 (s, I11), 5.96 (s, 1H),  6.21 (d, J 8 Hz,
111), 6.55 (d, J 8 Hz, IH), 7.28-7.32 (m, 4H), 7.36 (s,
IH);13C NMR  (125 MHz, CDC13): 5 11.37, 13.11, 14.42,
22.28, 39.61, 43.64, 45.72, 49.40, 67.41,  101.30,
106.56, 117.66, 122.17, 126.56, 129.73, 130.71, 131.73,
133.45,136.22,  144.81, 145.28, 145.54, 171.54; (+)
LRESIMS m/z 447.20 [M+H]+. 15 COMPOUND 12.1.56: NN
17IETHYL-4-{7-((2-PHENYL-ILLIMT17_AZOL YL METHYL -6 7 8
9-TETRAHYDRO 1 3 DIOXOLO 4 5 ISO UINOLIN-6- YL
BENZAMIDE 6 N _  / NJ\ 20 0 NEt2 2-Phenyl-imidazole-
4-carboxyaldehyde (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 25 pyrrolidinone (400 L) and the
reaction mixture stirred at RT for 18 It I 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 vacua and the residue purified by flash WO
20051061484 PCTISE2004/001939  123 chromatography on
Si02 column (EtOAC:MeOH 95:5) to afford COMPOUND
12.1.56 as an oil (53.7 mg, 35%). 1H NMR (500 MHz,
CDC13): 8 1.12 (br s, 3H), 1.26  (br s, 3H), 2.63 (m,
113), 178 (m, 2H), 3.10 (m, 1H), 327 (br s, 2H), 3.38
(t, J7 Hz,  111), 3.47-3.59 (m, 4I3), 4.59 (s, 1H),
5.94 (s, 2H), 6.16 (d, J 8 Hz, 1H), 6.53 (d, J 8 5 Hz,
11-1), 6.89 (s, 1H), 7.22-7.34 (m, 713), 7.87 (d, J 8.5
Hz, 213);13C NMR (125 MHz,  CDC13): S 13.10, 14.42,
22.27, 39.71, 43.73, 45.53, 49.70, 66.53, 101.28,
106.55,  117.58, 122.10, 125.44, 125.56, 126.47,
128.51, 128.90, 129.79, 130.69, 131.63,  135.91,
144.85,145.03,145.27,146.84,147.13,171.77; (+) LRESIMS
rn/z 509.21  [M+H]`.  10 COMPOUND 12.1.57: N-DIETHYL-4-
5 6 7 TRn mTHOXY-2- 4-METHYL- 1H IM
DAZOL-5-YLIMETHYLI-1.2 3 4-TETR HYYDROISOOUUTNOLIN-1-
YL}BENZAMTDE We  Moo Me ):N  MeO 15 0 NEt2
4-Methyl-imidazole-5-carboxyaldehyde (65.2 mg, 0.59
mmol) was added to a  solution of INTERNMDIATE 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 20 pyrrolidinone (350
L) and the reaction mixture stirred at RT for 16 h. I 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 Si02
column (EtOAc:MeOH 95:5) to afford COMPOUND 25 12.1.57
as an oil (32.2 mg, 22%). 1H NMR (500 MHz, CDC13): S
1.11 (br s, 3H), 1.25  



(br s, 3H), 2.09 (s, 3H), 2.52 (m, 111), 2.70 (dt,
J6.5, 17 Hz, IM, 2.81 (dt, J4.5, 17  Hz, 1H), 3.05 (m,
1H), 3.27 (br s, 211), 3.39 (m, 2H), 3,55 (br s, 1H),
3.59 (m, 1H),  3.60 (s, 3Ii), 3.85 (s, 313), 3.89 (s,
3H), 4.56 (s, IH), 6.00 (s, 111), 7.28-7.32 (in, 4H),
WO 20051061494 PCP/SE2004/001939  124 7.39 (s, IH);13C
NMR (125 MHz, CDC13): S 11.12 13.11, 14.41, 22.43,
39.69, 43.65,
46,30,49.22,56.12,60-71,61.03,67.59,107.92j 121,56,
126.55, 129.87, 130.31,  132.67, 133.31, 136.29,
140.75, 145.12,150.85, 151.79, 171.51; (+) LRESIMS m/z
493.24 [M+H). 5 COMPOUND 12.1.58: N -DIETHYL-4- 5 6
7-TRIMETHOXY-2- 2-PHENYL- 1H-1N13DAZOL-5-YL METHYL -12
3 4-TETRAHYDROISO UINOLIN-1- YLIEENZAMIDE OMe  Me N
NBC Me H  OP,  10 O NEt2
2-Phenyl-imidazole-4-carboxyaldehyde (92.6 mg, 0.54
mmcl) was added to a solution  of rNTERMEDIATE 5.1.16
(107.7 mg, 0.27 mmol) in 1,2-dichloroethane (5 mL) and
the reaction mixture stirred at room temperature for 10
min. Sodium  triacetoxyborohydride (400 mg, 1.89 mmol)
was added followed by N-methyl-2 15 pyrrolidinone (350
}3L) 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 SiO2
column (EtOAc:MeOH 95:5) to afford COMPOUND 20 12.1.58
as an oil (33 mg, 22%). 1H NMR (500 MHz, CDCl3): 61,10
(br s, 3H), 1.24  (br s, 3H), 2.63 (ni, 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 (in, 7H), 7.87 (d, J 8.5 Hz, 211); "C NMR
(125 MHz, CDCl3): 6 13.12,  14.45, 22.51, 39.70, 43.67,
46.18, 49.68, 56.09, 60.70, 61.03, 6658, 107.94,
121.56, 25 125.43, 126.50, 128.46, 128.90,129.91,
130-76,132.78,136.08, 140.72, 144.76,  146.76, 147.07,
150.89,15 IM, 171.64; (+) LRESIMS m/z 555.25 [M+H]+ WO
20051061484 PCTISE2004l001939  125 COMPOUND 12.1.59: 4-
7- CYCLOBUTYLOX -6-METIIOXY-2- 5-METHYL- 1H-fl
DA.ZOL-4-YL METHYL -1 2 3 4-TETRAHYDROISO UINOLIN -I-YL
- N -DIETHYLBENZAMIDE Mao Me N  0 ! i N ,N  H  i 5 0N02
To a solution of 1NTERMEDIAfE 7.1.5 (18 mg, 0.044
mmol), 4-methyl-IH . imidazole-5-carboxaldehyde (5,8
mg, 0.052 mmol, 1.2eq) in 1,2-dichloroetllane (2  mL)
was added sodium triacetoxyborohydride (11.1 mg, 0.052
mmol). The reaction  mixture was stirred at room
temperature for overnight, then diluted with 10
dichloromethane (5 mL), quenched with saturated aqueous
sodium bicarbonate (0.5  mL) and separated. The organic
phase was washed with brine (I x 2 mL), dried  (MgSO4)
and filtered. To the filtrate ps-scavenger was added,
stirred for 211r and  filtered. The filtrate was
concentrated and flash chromatography to give compound
COMPOUND 12.1.59 (22 mg, 0.04 mmol, 99%) as colorless
oil. 'HNMR (500 MHz, 15 CD2C12): 5 1.10 (br s, 311),
1.24 (br s, 3H), 1.52 (m, III), 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, 21T), 3.55 (firs, 2H), 3.60
(m, 113), 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: N -DIETHYL-4- 6-METHOXY-2- 5-METHYL
IH- IMTDAZOL 4-YL)METHYLI-7-(NEOPENTYLOXY)-1.23.4 I
ETRAFWOROISOOUINOLIN-1-YLIBENZAiyIIDE  Me0 Me 



0  Me` J /  ~eeMe  M E 0 NEt2 WO 20051061484
PCTl5E20041001939  126 To a solution of INTERMEDIATE
7.1.4 (18 mg, 0.0424 nlmol), 4-methyl-lH-
imidazole-5-carboxaldehyde (5.8 mg, 0.052 mmol, 1.2eq)
in 1,2-dichloroethane (2  mL) was added sodium
triacetoxyborohydride (11.1 mg, 0.052 mmol). The
reaction  mixture was stirred at room temperature for
overnight, then diluted with 5 dichloromethane (5 mL),
quenched with saturated aqueous sodium bicarbonate (0.5
mL) and separated. The organic phase was washed with
brine (1 x 2 mL), dried  (MgSO4) and filtered. To the
filtrate ps-scavenger was added, stirred for 2hr and
filtered. The filtrate was concentrated and purified by
flash chromatography to give  compound COMPOUND 12.1.60
(15 mg, 0.0029 mmol, 68%) as colorless oil.  10 'HNMR
(500 MHz, CD2Cl2): 6 0.89 (s, 911), 1.00 (br s, 311),
1.24 (br s, 3H), 1.90 (s,  3H), 1.99 (s, 2H), 2.45 (m,
1H), 2.68 (m, 111), 2.82 (m, 211), 3.15 (br s, 21.1),
3.28 (m,  211), 3.40 (br s, 2H), 3.70 (s, 3H), 4.45 (s,
1H), 6.10 (br s, 111), 6.51 (s, 1H), 7.29-7.33   (m,
4H), 8.18 (s, 1H). (+) LRESIMS m/z 519 (M+H]+ 15
COMPOUND 12.1.61:
NN-DETHYL-4-(6-FLUORO-7-METHOXY-2-f(4-
METHYL-IH-IMIDAZOL-5-YL METHYL -1 2 3 4 TETRAHYDROISO
UINOLIN-I-YL BENZAMME  F \ Me N Me O NEt2 20
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
p.L) and the reaction mixture stirred for 24 h. I N
NaOH (2.5 mL) 



25 was added and the organic solvent removed in vacua.
The residue was extracted with  EtOAc (3 xlO 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  SiO2
column (CHC13:EtOAc:MeOH 63:30:7) to afford COMPOUND
12.1.61 as an  oil (57.3 mg, 76%). 'H NMR (500 MHz,
CDC13)8 1.11 (br s, 3H), 1.25 (br s, 3H), WO
2005/061484 PCT/SE2004/001939  127 2.08 (s, 3H), 2.52
(m, 11-1), 2.70 (dt, J 4.5, 16.5 Hz, 1H), 2.86 (m, 1H),
3.04 (m, 1H),  3.26 (br s, 1H), 3.36 (d, J 13.5 Hz,
2H), 3.54 (br s, 2H), 3.58 (d, J 14 Hz, 2H), 3.62 (s,
3H), 4.57 (s, 1H), 6.26 (d, J 8.5 Hz, 1H), 6.81 (d, J
12 Hz, 1H), 7.27-7.33 (m, 5H),  8.95 (br s, NR); 13C
NMR (125 MHz, CDC13): S 13.07, 14.40, 27.67, 39.70,
43.63, 5 46.36, 49.29, 56.55, 67.49, 114.23, 115.73 (d,
J 17.6 Hz), 126.60, 127.19, 127.89 (d, J  5.8 Hz),
129.57, 129.84, 133.05, 133.15, 136.39, 145.16, 145.92
(d, J 11.4 Hz),  150.34, 152.30, 171.48; (+) LRESIMS
m/z 451.20 [M+H]t, COMPOUND 12.1.62:
N.N-DIETHYL-4-{6-aUORO-7-METHOXY-2-f(2  10 PHENYL
IH-IM1DAZOL-5-YL)METHYL]_ 1 2,3,4 TETRAHYDROISO
UINOLIN-1-YL BENZAMIDE  F _ MeO I / N / I H  0 NEtz
2-Phenyl-imidazole-4-carboxyaldehyde (58 mg, 0.34 mmol)
was added to a solution  15 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
ML) and the reaction mixture stirred at RT for 24 h. 1
N NaOH 0 (2.5 mL) was added and the organic solvent
removed in vacua. The residue was 20 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 Si02 column (CHC13:EtOAc:MeOH 63:30:7) to afford
COMPOUND 12.1.62 as an oil (65 mg, 75%). 'HNMR (500
MHz, CDC13): S 1.10  



(br s, 311), 1.26 (br s, 3H), 2.62 (m, 1H), 2.71 (dt, J
5.0, 16.5 Hz, 1H), 2.84 (m, 1H), 25 104 (m, 1H), 3.26
(br s, 2H), 3.48-3.55 (m, 4H), 3.57 (s, 3H), 4.65 (s, I
H), 6.22 (d, J  8.5 Hz, 1H), 6.80 (d, J 11.5 Hz, IH),
6.87 (s, 111), 7.22-7.32 (m, 7H), 7.87 (d, J 8 Hz,
21.1);13C NMR (125 MHz, CDC13): 6
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),
20.-..J46"8l2,.a.S0.30,--152.25, 1-7-1-.64; (+).LRESIMS
m/z-5-13-20-[MPH]}--  WO 2005/061484 PCTISE20041001939
128 COMPOUND 12.1.63: 1- 4- IETHYLAMINO CARBONYL PHENYL
-6- I ETHOXY-2-f(2-PgENYL-1H-EVEDAZOL-5-YLIN TIIYLI
1,2.3.4  TETRAHYDROISO UINOLIN-7-YL DIMETHYLSULFAMATE 5
Me0 N  O N  IN> k\ Me.N_;O / Fl  Me ~ ~ 0 NEf2
INTERMEDIATE 8.3.1 (53 mg, 0.11 mmol) and
2-phenylimidazole-4-carbaldehyde  (48 mg, 0.28 mmol)
were dissolved in 1,2-dichloroethane (5 mL) and stirred
for 10  min at room temperature. Sodium
triacetoxyborohydride (120 mg, 0.55 mmol) was 10 added
and the mixture was stirred for 18 h. Tosylhydrazine
resin (0.37 g, 1.5 mmoUg)  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 I M  aqueous sodium hydroxide
solution, water, and brine, dried, and evaporated.
Flash  chromatography of the residue yielded the
desired product (36 mg, 0.06 mmol, 53 %). 15 'H NMR
(500 MHz, DMSO): 1.02, I.15 (2 brs, 613), 2.72 (s,
611), 3.04 (m, 2H), 3.18  (m, 3H), 3.40 (m, 3H), 3.82
(s, 3H), 5.38 (s, IH), 6.42 (s, 1H), 7.18 (s, 111),
7.40 (m,  4H), 7.58 (in, 411), 7.59 (s, 1H), 7.98 (d, J
8.0 Hz, 2H). (+) LRBSIMS m/z 618 . [M+H] 



20 COMPOUND 13.1.1: N -DIETHYL-4- 6-METHOXY-2-
5-METFIYL-IH 1M DAZOL-4-YL METHYL -7
ETRAHYDRO-2H-PYRAN-4-YLO -1 2 3 4- TETRAIIYDROIS
OOLANOLIN-1-YL]BENZAivI[DE Me0 Me  i N jfN~  H O NEt2
WO 20051061484 PCTISE20041001939  129 A solution of
INTERMEDIATE 5.1.12 (44 mg, 0,124 mmol) and
tetrahydro-4H- pyran-4-ol (0.248 mmol, 25.3 mg, 23.6
uL) in anhydrous dichloromethane (1 mL)  was added to a
freshly prepared betaine [diisopropylazodicarboxylate
(50 mg, 0.247  mmol, 49 uL) was added to a solution of
triphenylphosphine (65 mg, 0.248 mmol) in 5 anhydrous
dichloromethane (1.5 mL) at 0C]. The reaction mixture
was stirred at 0C  forlhr and followed at RT for
further 2011r then quenched with water (2 mL) and
extracted to dichloromethane (2 x 10 mL), dried over
MgSO4 and concentrated.  Crude product was purified by
flash chromatography, concentrated and dried under
vacuum before using for next step. 10 A purified
compound (70%, 50 mg, 0.079 mmol) was dissolved in
anhydrous   dichloroethane (2 mL). To this solution was
added 4-methyl-lH-imidozole-5- carbaldehyde (12 mg,
0.10 mmol) and followed after 5 min was sodium
triacetoxyborohydride (68 mg, 0.327 mmol). The reaction
mixture was stirred at RT  for 20hr then quenched with
saturated aqueous sodium bicarbonate (2 mL) and 15
extracted with dichloromethane (3 x 10 mL), dried over
MgSO4 and concentrated.  The product was purified by
flash chromatography to give 7 mg (0.0131 mmol, 17%)
of COMPOUND 13.1.1 as colourless oil. 'H NMR (500 MHz,
CDC13): S 1.15 (br s,  3H), 1.28 (br s, 3H), 1.55 (m,
IH), 1.78 (m, 1H), 2.05 (m, lH), 2.55 (m, IH), 2.75 (m,
Ili), 2.96 (m, IH), 3.18 (m, 1H), 3.32 (br s, 2H), 3.35
(m, 214), 3.45 (m, 2H), 3.58 (br 20 s, 211), 3.63 (m,
2H), 3.80 (s, 311), 3.88 (s, 1H), 4.52 (s, 1H), 6.18
(s, 1Id), 6.70 (s,  111), 7.35-7.46 (m, 4H), 7.50 (s,
1H). "C NMR (125 MHz, CDCl3): S 9.54, 11.90,  0 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)+. 25 COMPOUND 14,1,1:
N.N-DIETHYL-4-(6-METHOXY-7-PHENOXY-2-If2-
PHENYL-IH-IM1DAZOL-4-YL)METHYL)-1.2.3 4-
TETRAHYDROISOOUINOLIN-I-YLIBENZAMIDE WO 20051061484
PCTISE2004/001939  130  MeO N NJ`  O NEt2 To a solution
of INTERMEDIATE 10.2.1 (60 mg, 0.1132 mmol) was added a
solution of hydrochloric acid in 1,4-dioxane (4N, I mL)
at room temperature. The  reaction mixture was stirred
for an hour then concentrated by a stream of nitrogen
and 5 dried under vacuum. The residue was re-dissolved
in 1,2-dichloroethane (3 mL) and   transferred 1.5 mL
of this solution to another flash. To this solution was
added 2- phenyl-1H-imidazole-5-carbaldehyde (-2eq, 0.12
mmol, 20 mg) and followed by  sodium
triacetoxyborohydride (4eq, 0.24 mmol, 50 mg). The
reaction mixture was  stirred for 20hr then quenched
with saturated aqueous sodium bicarbonate and 10
extracted to dichloromethane (15 mL x 2). 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 SiO2 column
with MeOH I  DCM (10:90) afford 19.3 mg (0.0329 mmol,
58% overall yield) of COMPOUND 15 14.1.1. 'H NMR (500
MHz, CDCL3): S 1.08 (br s, 3H), 1.28 (br s, 3H),
2.68-3.16 (br  m, 4H), 3.22 (br s, 2H), 3.48 (mt, 2H),
3.56 (br s, 211), 3.78 (s, 311), 4.62 (s, II1), 6.34
(s, 1H), 6.73 (s, IH), 6.78 (s, IH), 6.85-7.36 (m,
1213), 7.86 (in, 2H). 13C NMR (125  MHz, CDC13): S
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, 20 130.23,
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, -DIETHYL-4- 6-METHOXY-2-
5-METHYL-IH- 11V1]DAZOL-4-YLIMETHYL~, 7-PHENOXY-12,34_
25 TETRAHYDROISOOUINOLIN-1-YL}BENZAMIDE WO 2005/061484
PCTISE20041001939  131  Me0 Me 1 ~ N ! H  \I ~I 0 NEt2
To INTERMEDIATE 10.2.1 (30 mg, 0.06 mmol) was added a
solution of  hydrochloric acid in 1,4-dioxane (4N, 0.5
mL) at room temperature. The reaction  mixture was
stirred for an hour then concentrated by a stream of
nitrogen and dried 5 under vacuum. The residue was
re-dissolved in 1,2-dichloroethane (1.5 mL) and to
this solution was added
4-methyl-lH-imidazole-5-carbaldehyde (-2eq, 0.12 mmol,
12  mg) and followed by sodium triacetoxyborohydride
(4eq, 0.24 mmol, 50 mg). The  reaction mixture was
stirred for 20 hr then quenched with saturated aqueous
sodium  bicarbonate and extracted to, dichloromethane
(15 mL x 2). Excess aldehyde was 10 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
Si02 column  with McOHIDCM (10:90) afford 17.9 mg
(0.034 mmol, 60%) of COMPOUND  14.1.2 as light yellow
oil. 'H NMR (500 MHz, CDC13): 8 1.05 (br s, 3H), 1.18
(br s, 15 3H), 2.00 (s, 3H), 2.50-2.98 (br m, 4H), 3.10
(br s, 2H), 3.28 (m; III), 3.49 (br s, 2H),  3.52 (m,
1H), 3.72 (s, 311), 4.45 (s, 1H), 6.28 (s, 1H), 6.65
(s, 113), 6.68-7.20 (m, 9H),  7.26 (m, IN). 13C NMR
(125 MHz, CDC13): S 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. (+)  20 LRESBAS m/z 525 (M-E-H)}. COMPOUND
14.1.3: NN-DIETHYL-4- 7- 4-FLUOROPHENO -6-METFIOXY-
2-ff2-PHENYL-IH-IMIDAZOL-4 YLIMETHYLI-1,2,3,4- 



TETRAHYDROISOOUINOLIN-I-YLIBENZAMIDE  25 WO 2005/061484
132 PCT/5E2004/001939  MeO N 19, I O NEt2 To
INTERMEDIATE 10.2.2 (50 mg, 0.111 mmol) was added a
solution of hydrogen  chloride (4M) in 1,4-dioxane (1
mL) at RT and the mixture was stirred for 1 hr.
Solvent was removed by a stream of nitrogen and
followed by under vacuum. The 5 residue was
de-dissolved in anhydrous 1,2-dichlooethane (1.5 mL)
and 2-phenyl-lH- imidazole-5-carboxaldehyde (1.2 eq,
0.1332 mm 1, 19 mg), sodium  triacetoxyborohydride (3
eq, 0.333 mmol, 70 mg). The reaction mixture was
stirred at  RT for further 20 hr, quenched with
saturated aqueous sodium bicarbonate (0.5 mL),  diluted
with dichloromethane (10 mL), phase separated and
washed the organic layer 10 with brine (1 x 2 mL),
dried over MgSO4, filtered. The filtrate was stirred
with PS- hydrazine to scavenge to remove excess
aldehyde for 2hr then filtered and the filtrate  was
concentrated, flash purification to give 28 mg (0.046
mmol, 41%) of  COMPOUND 14.1.3 as colourless oil. 'HNMR
(500 MHz, CDC13): 5 1.08 (br s, 3H),  1.26 (br s, 3H),
1.70-3.05 (m, 41-1), 3.25 (br in, 311), 3.58 (br in,
4H), 3.79 (s, 3H), 15 4.67 (s, 1H), 6.28 (s,llf), 6.72
(s, 1H), 6.72-7.92 (m, 13H). 13CNMR (125 MHz,  CDC13):
S 13.09, 14.39, 28.58, 39.70, 43.65, 47.06, 50.09,
56.19, 66.70, 112.64,   115.97 (d, J24 Hz), 117.93 (d,
J 8 Hz), 121.44, 125.77, 126.62, 129.09, 129.69,
131.28, 132.00, 136.41, 143-29,143.40,146.36,150.22,
154.24, 158 (d, J240 Hz),  171.18. (+) LRESIMS m/z 605
[M+H]+. 20 COMPOUND 14.1.4: NN-DIETHYL-4- 7-
4-FLUOROPHENO -6-METHOXY- 2- 5-METHYL-1H-IMIDAZOL-4-3a
METHYL -1 2 3 4 TETRAHYDROISO UINOLIN-1-YL BENZAMIDE WO
2005/061484 PCT/SE20041001939  133  Me0 Me N 



0 I / N ~N  H  0 N E2 To INTERMEDIATE 10.2.2 (100 mg,
0.223 mmol) was added a solution ofhydrogen  chloride
in 1,4-dioxane (4M, I mL) at RT and the mixture was
stirred for 1 hr.  Solvent was removed by applying a
stream of nitrogen and followed by under 5 vacuum. The
residue was re-dissolved in anhydrous 1,2-dichlooethane
(1.5 mL). To   this solution
4-methyl-IH-imidazole-5-carboxaldehyde (1,5 eq, 0.3345
mmol, 37 mg)  and sodium triacetoxyborohydride (3 eq,
0.669 mmol, 125 mg) were added. The reaction
mixture'was stirred at RT for further 20hr then was
quenched with saturated .  aqueous sodiumbicarbonate
(0.5 mL), diluted with dichloromethane (10 mL). 10
Organic phase was separated and washed it with brine (1
x 2 mL), dried over MgSO4  and filtered. The filtrate
was stirred with PS-hydrazine to scavenge excess
aldehyde  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,
CDC13): 5 1.08 (br s, 313), 1.24 (br s, 3H), 2.16 (s,
15 3H), 2.60 (m, 113), 2.82 (m, 113), 3.05 (br in, 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, 311), 4.52 (s,
lii), 6.30 (s, IN),   6.72 (s, 111), 6.74 (in, 2 x IH),
6.88 (m, 2 x 113), 7.28-7.38 (in, 4H). 13CNMR (125 MHz,
CDCI3): 6 10.53, 13.09, 14.38, 28.61, 39.72, 43.67,
47.11, 49.00, 56.191 67.79,  112.61, 115.96 (d, J23
Hz), 117.98 (d, J 8Hz), 121.52, 126.58, 129.91, 131.57,
20 132.40, 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 14.1.57 N -DIETHYL-4- 6-METHOXY-7- 4-
METHOXYPHENOXY)-2-[(5-METHYL-lH-IMMAZOL-4-YL)METHYL-1.2
.3,4- 25 TETKAHYDROISO UINOLIN-I-YL BENZAMIDE WO
20051061484 PCTISE2004/001939  134  Me0 Me N N IN  H  



Me 0 NEt2 To INTERMEDIATE 10.2.3 (38 mg, 0.068 mmol)
was added a solution of hydrogen  chloride in
1,4-dioxane (4M, I mL) at RT and the mixture was stored
for I hr.  Solvent was removed by applying a stream of
nitrogen and followed by under 5 vacuum. The dried
residue was re-dissolved in 1,2-dicbloroethane (5 mL).
To this   solution were added
4-methyl-lH-imidazole-5-carboxaldehyde (9 mg, 0.0816
mmol,  1.2 eq) and sodium triacetoxyborohydride (43 mg,
0.2036 mmol, 3eq). The reaction  mixture was stirred at
room temperature for overnight and then quenched with
saturated aqueous sodium bicarbonate (2 mL), extracted
with ethyl acetate (2 x 10 10 mL). The combined
extracts were washed with brine (2 x 5 mL), dried over
MgSO4  and concentrated. Product was purified by flash
chromatography to afford  COMPOUND 14.1.5 (11 rug,
0.020 mmol, 29%).'IINMR (CDCl3, 500 MHz): 61.10  (br s,
3H), 1.25 (br s, 3H), 2.11 (s, 311), 2.58 (br in, 1H),
2.78 (br m, 1H), 2.96 (m,  IH), 3.07 (br in, 1H), 3.22
(br s, 2H), 3.36 (d, J 13 Hz, 111), 3.54 (br s, 21),
3.59 (d, J 15 13 Hz, 1H), 3.75 (s, 3H0, 3.82 (s, 3H),
4.50 (s, 1H), 6.27 (s, 1H), 6.58 (s, IH), 6.73 (s,
3H), 7.22-7.35 (in, 5H). 13C NMR (125 MHz, CDC13): 8
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]+. 20 COMPOUND 14.1.6: NN-DIETHYL
4-16-METHOXY-2-f(5-METHYL-IH- rM
DAZOL-4-YLIMRTHYLI-7-(PYRIDIN-3-YLOXY)-1.2,3,4-
TETRAHYDROISO UINOLIN-I-)L BEN7_AMIDE WO 20051061484
PCT/SE2004/001939  135  MeO Me N N ~Xi N5  H N,I ~I 



0 N Et2 To NTERMEDIATE 10.2.4 (52 mg, 0.097 mmol) was
added a solution of hydrogen  chloride in 1,4-dioxane
(4M, 1 mL) at RT and the mixture was stirred for 1 hr.
Solvent was removed by applying a stream of nitrogen
and followed by under 5 vacuum. The dried residue was
re-dissolved in 1,2-dichloroethane (5 mL). To this
solution were added
4-methyl-lH-imidazole-5-carboxaldehyde (13 mg, 0.1176
mmol,  1.2 eq) and sodium triacetoxyborohydride (62 mg,
0.294 mmol, 3eq) and stirred at  room temperature
overnight. The reaction-mixture was then quenched with
saturated  aqueous sodium bicarbonate (2 mL), extracted
with ethyl acetate (2 x 10 mL). The 10 extracts were
washed with brine (2 x 5 mL), dried over MgSO4,
concentrated.  Product was purified by flash
chromatography to afford COMPOUND 14.1.6 (8 mg,  0.015
mmol, 14%).'BNMR (500 MHz, CD30D): 6 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 (m, IH), 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, IM.
13C  NMR (125 MHz,'CD30D): S 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-2-1(5-METHYL-IH-
IMIDAZOL-4-)g)METHYLI-1.2.3,4-TETRAHYDROISOO
UINOLIN-1-YL I -NN- DIETHYLBENZAMIDE Me Me N  p N IN  H
I, ~I 0 NEtz WO 20051061484 PCT/SE20041001939  136 To a
solution of triphenylphosphine (147 mg, 0.56 aumol),
diethylazodicarboxylate  (DIAD, 113 mg, 0.56 mmol) in
anhydrous dichloromethane (1 mL) at 0C was added  a
solution of INTERMEDIATE 10.1.1(85 mg, 0.187 mmcl) and
benzyl alcohol (120  



mg, 0.2072 mmol) in anhydrous dichloromethane (0.5 mL).
The reaction mixture was 5 stirred at room temperature
for overnight then quenched with water (lmL), extracted
with ethyl acetate, dried MgSO4 and concentrated. Crude
product was purified by  flash chromatography to give
product which was dried under vacuum, used for the
next step. A dried material (86.4 mg, 0.1588 mm 1) was
de-protected by hydrochloric acid (4M)  10 in
1,4-dioxane (1 mL) for 1hr, then the excess reagent and
solvent were removed by   applying a stream of nitrogen
to dryness. The residue was dried further under vacuum
for 1hr then re-dissolved in 1,2-dicbloroethane (5 mL).
To this solution were added
4-methyl-lH-imidazole-5-caiboxaldehyde (21 mg, 0.1905
mmol, 1.2 eq) and sodium r  triacetoxyborohydride (1.1
mg, 0.576 mmol, 3eq), The reaction mixture was stirred
at  15 room temperature for overnight, then quenched
with saturated aqueous sodium bicarbonate (2 mL),
extracted to ethyl acetate (2 x 10 mL), washed with
brine (2 x 2  mL), dried over MgSO4. Purification was
carried out by using flash chromatography  to afford
COMPOUND 15.1.1 (16 mg, 0.0297 mmol, 19%) as oil. 'HNMR
(500  MHz, CDC13): S 1.13 (br s, 3H), 1.25 (br s, 3H),
2.09 (s, 311), 2.56 (br in, 11.1), 2.77 20 (br m,
11.1), 2.90 (br in, 1H), 3.03 (br m, 1H), 3.27 (br s,
2H), 3.38 (d, J 13 Hz, 2H),  3.56 (br s, 211), 3.38 (d,
J 13 Hz, 1H), 3.56 (br s, 2H), 3.60 (d, J 13 Hz, 11-1),
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). 13C  NMR (125
MHz, CDC13): S 10.93, 13.12,
14.44,27.89,39.71,43.68,46.75,49.02, 3931, 56.19,
67.37, 71.60, 111.84, 115.29,126.59, 127.66, 127.83,
128.03, 128.66, 128.80, 25 130.31, 133.05, 136.22,
137.26, 145-32,146.59, 148.86, 171.54. (+) LRESIMS m/z
539 [M+H]+. INTEFJVMDIATF, 16.1.1: TER -BUTYL
5-FORMYL-4-MET1 YL-IH- IMIDAZOLE-1-CARBOXYLATE 30 Me N
OJ IN WO 20051061484 PCT/SE2004/001939  137 To a
solution of 4-methyl-lH-imidazole-5-carbaldehyde
(757mg, 6.88mmol) in  



anhydrous methanol (15niL) at RT were added
di-t-butylcarbonate (1.5 g, 6.88 mmol)  and triethyl
amine (1.12 mL). The reaction mixture was stirred at RT
for 3 hr, then  quenched with water (10 mL), extracted
to EtOAc (100 mL) and washed with 0.1% 5 hydrochloric
acid (3 x 10 mL), water (2 x 20 mL), dry over MgSO4 and
concentrated  to give 550 mg (2.62 mmol, 38%) of
INTERMEDIATE 16.1.1 as white solid. 1H  NMR (500 MHz,
CDC13): 51.69 (s, 911), 2.80 (s, 3H), 8.10 (s, 1H),
10.00 (s, 1H).  13C NMR (125 MHz, CDC13): 8 11.57,
28.11 (3C), 87.40,136.54,137.99,138.41,  147.32,
187.42. (+) LRESIMS m/z 211 (M+H)+ 10   INTERMEDIATE
16.2.1: TERT-BUTYL 4 1- 4-
f(DIETIiYLAMINO)CARBONYL]PHENYLI-7-HYDIZOXY-6-METHOXY-3
4- DIHYDROISOOU]NOLIN-2(1
-)L]METHYI..r-5-METHYL-1H-DEDAZOLlr1- CARBOXYLATE 15 Me
Me  HO N  hoc O NEt2 To a solution of INTERMEDIATE
5.1.12 (100 mg, 0.282 mmol) in anhydrous 1,2-
dichloroethane (8 niiL) 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 20
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 25 chromatography to
give 105 mg (0.229 mmol, 81%) of INTERMEDIATE 16.2.1 as
light yellow solid. 'H NMR (500 MHz, CDCl3): S 1.12 (br
s, 3H), 1.23 (br a, 3H),  1.61 (s, 9H), 2.18 (s, 3H),
2.70-3.70 (brm, 10H), 3.82 (s, 311), 4.50 (s, 1H), 6.25
(s,  1H), 6.56 (s, 1M), 7.32-7.39 (m, 4H). "C NMR (125
MHz, CDC13): S 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, 



WO 20051061484 PCTISE20041001939  138 114.83, 126.66,
129.95, 136.50, 137.10, 143.99, 145.62, 148.13, 171.48.
(+)  LRESIMS m/z 459 (M+H)+. INTERMEDIATE 16.3.1:
TERT-BUTYL 4-(11-14 5
f(DIETHYLAMINO)CARBONYLIPHENYLI-6-METHOXY
METHOXYPHENOXYI-3 4-DIHY
RROISOOUINOLIN-2(1H)-YLIMETHYL3-5-
METHYL-IH-IMIDAZOLE-1-CARBOXYLATE  Me0 Me NIN N  Boc  ~
Me 6 0 NEt2 10 To a solution of INTERMEDIATE 16.2.1
(100 mg, 0.1824 mmol) in anhydrous  dicbloromethane
(2.5 mL) were added copper(II) acetate (66 mg, 0.365
mmol, 2eq),  3-methoxyphenyl boronic acid (55 mg, 0.365
mmol, 2eq), molecular sieves (40 mg,  4A) and
triethylamine (36.8 mg, 0.365 mmol, 2eq). The reaction
mixture was stirred  at room temperature for overnight
and then filtered through a silica layer and wash the
15 silica layer with a solution of
methanolldichloromethane (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,
CDCh): 8 1.10 (br s, 3H), 1.25 (br, 3H), 2.60 (br s,
9H), 2.50 (br in, 3H), 142-2.83  (br m, 4H), 3.25 (br
s, 211), 3.58 (br s, 211), 3.75 (s, 3H), 3.79-3.82 (m,
2H), 3.81 (s,  20 311), 6.32-6.38 (s, 8H), 6.51-7.38
(br m, 8I1). (+) LRESIMS m/z 655 [M+H]+. INTERMEDIATE
16.3.2: TRRT-BUTYL 4- 1- 4- IE,THYLAMINOCARBONYL PHENYL
-6-METHOXY-7- 4- METIIpXYPHENOXYI
3,4-D1IlYDROISOOUINOLIN-2(1H)-YL1METHYL3-5 25
METHYL-1]TZMAZQLE"1-CARBOXYLATE WO 20051061484
PCTISE2004/001939  139  



Me Me I N N  6c  O NEt2 To a solution of INTERMEDIATE
16.2.1 (100 mg, 0.1824 mmol) in anhydrous
dichloromethaue (2.5 mL) was added copper(II) acetate
(66 mg, 0.365 mmol, 2eq), 4- methoxyphenyl boronic acid
(55 mg, 0.365 mmol, 2eq), molecular sieves (40 mg, 4A)
5 and triethylamine (36.8 mg, 0.365 mmol, 2eq). The
reaction mixture was stirred at   room temperature for
overnight and then filtered through a silica layer and
wash the  silica layer with a solution of
methanol/dichloromethane (1:99, 20 mL). After
evaporation of solvent, the residue was purified by
flash chromatography on silica  column to afford
INTERMEDIATE 16.3.2 (28 mg, 0.0428 mmol, 23%) as light
10 yellow oil. 1HNMR (500 MHz, CDC13): 6 1.13 (br s,
3H), 1.25 (br, 3H), 1.60 (s, 9H),  2.35 (br s, 3H),
2.50-3.06 (br m, 4H), 3.25 (br s, 2H), 3.55 (br m, 2H),
3.73 (s, 313),  3.80-3.95 (m, 2H), 3.84 (s, 311), 6.20
(br s, 21-1), 6.65-8.00 (m, 8H). (+) LRESIMS  m/z 655
[M+H]+. 15 INTERMEDIATE 16.3.3:
1-{4-f(DIETHXLAl1A]NO)CARBONYLIPHENYLl-6-
METHOXY-2-{f5-METHYL-ICI-NEOPENTYLVINYL)
1H-1MS]]AZOL-4-  YL METHYL -l 2 3 4-TETRAHYDROISO
UINOLIN-7-YL  BENZENESULFONATE Me0 Me 4 i N Soc  cit ~1
20 0 NEt2 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
0C  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 WO
2005/061484 PCTISE20041001939  140 



water (1 x 5 raL), diluted hydrochloric acid solution
(0.01M) (1 x 5 mL), water (1 x 5  mL), brine (1 x 5
mL), dried over MgSO4 and concentrated. Product was
purified by  flash chromatography to give 15 mg (0.0218
mmol, 24%) of INTERMEDIATE  16.3.3 as colourless oil.
'HNMR (500 MHz, CDC13): S 1.15 (br s, 3H), 1.28 (br s,
5 31D, 2.18 (s, 3H), 2.40 (m, 2H), 2.78 (m, 211), 3.30
(br s, 411), 3.78 (s, 3H), 4.58 (s,  11I), 6.39 (s,
1H), 6.58 (s, 111), 7.48-7.89 (m, l OH). (+) LRESIMS
m/z 690 [M+H]+.  COMPOUND 16.4.1: N -DIETHYL-4-
6-METHOXY-7- 3- METHOXYPHENOXY -2-
5-ME'T'HYL-IH-IMIDAZOL-4-YL METHYL -i 2 3 4 10
TETRAHYDROISO UINOLIN-1-YL BENZAMIDE   MeO Me N ' \ NXI
H  O NEt2 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  15 at room temperature for lhr
then evaporated solvent by applying a stream of
nitrogen to dryness and followed by under vacuum for
further lhr. 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 I mL) to afford COMPOUND 16.4.1 (3.0
mg, 0.0050 mmol, 22%) as off white solid. 'HNMR (500
MHz, CD30D):  20 8 1.10 (br s, 3H), 1.26 (br s, 3H),
2.31 (s, 3H), 2.35-2.60 (m, 4H), 3.26 (br s, 2H), 3.33
(s, 211), 3.56 (br s, 214), 3.67 9s, 3H), 3.81 (s,
311), 6.28 (s, 1H), 6.58 (s, 1H), 7.10- 7.98 (m, 8H),
8.90 (br s, 1H). (+) LRESIMS nib 555 [M+H]+. COMPOUND
16.4 2 NN DIETHYL-4-t6-METHOXY-7-(4 25 M
ETHOXYPHENOXYl-2-f(5-METHYL-IH-IMTDAZOL-4-YL)METHXL
TETRAHYDROISO UINOLIN-1-YL BENZAMIDE 0", WO 20051061484
PCT/SE2004/001939  141  MeO Me N IN I  



O H  Me 0 NEt2 A solution of hydrochloric acid in
1,4-dioxane (4M, 0.5 mL) was slowly added to  compound
INTERMEDIATE 16.3.2 (15 mg, 0.023 mmol). The mixture
was stirred  at room temperature for 1hr then
evaporated solvent by applying a stream of nitrogen 5
to dryness and followed by under vacuum for further
lhr. The residue was stirred in   anhydrous diethyl
ether for 5 min (1 x 1 ruL) and filtered. The insoluble
compound  was washed with fresh anhydrous ethyl ether
(I x 1 mL) to afford COMPOUND  16.4.2 (3.8 mg, 0.0064
mmol, 28%) as off white solid.'HNMR (500 MHz, CD30D):
8 1.12 (br s, 3H), 1.26 (br s, 31-1), 2.29 (s, 3H),
2.28-2.60 (m, 4H), 3.25 (br s, 214), 3.57 10 (br s,
2H), 3.58 (m, 114), 3.74 (s, 3H), 3.81 (m, 1H), 3.87
(s, 3H), 6.72 (s, 1H), 6.78 (s,  111), 7.30-7.80 (m,
811), 8.85 (br s, IH). (+) LRESIMS mIz 555 (M+H]}.
COMPOUND 16.4.3: 1- 4- IETHYLANIINO CARBONYL PHENYL -6-
METHOXY-2- 5-METHYL-lH-IMIDAZOIr4-YL METHYL -1 2 3 4 15
TETRAHYDROISO UINOLIN-7-YL BENZENESULFONATE  Me0 Me N
511NN H  0 NEt2 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 lbr
then evaporated solvent by applying a stream of
nitrogen to dryness and followed by under vacuum for
further lhr. The residue was stirred in  anhydrous
diethyl ether for 5 min (I 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 white solid. LIRqMR
(500 MHz, WO 2005/061484 PCT/SE2004/001939  142 CD30D):
8 1.16 (br s, 313), 1.26 (br, 3H), 2.30 (s, 3H),
2.40-3.75 (m, 9H), 3.25 (hr s,  211), 6.50-7.75 (br s,
911), 8.95 (br s, 1H). (+) LRESIMS m/z 591 [M+H]}.
COMPOUND 17.1.1: 4- 6 7-DIHYDROXY-2-
2-PHENYL-1H-IMIDAZOL-5 



5 YL)METHYL]-1,2,3.4-TETRAHYDROISOQUINOLIN-1-YL} N*
DIETHYLBENZAMIDE HO N  HO / N H  O O NEt2 COMPOUND
12.1.9 (75 mg, 0.14 mmol) was dissolved-,in D;CM (10
mL) and boron  10 tribromide (42 ul, 0.43 mmol) was
added dropwise as a solution in DCM (h mL) at - 78 C.
The reaction was allowed to warm to room temperature
and stirred for another  30 min at this temperature
after which methanol (1.5 mL) was added at 0 T. After
addition of water the aqueous layer was adjusted to pH
7 and extracted with DCM (3  x). The combined organic
layers were washed with water, brine, dried, and 15
evaporated. Flash chromatography yielded a white foam
(49 mg, 0.10 mmol, 71%).  'H NMR (500 MHz, DMSO): 1.10
(brm, 6H), 2.92 (m, 1H), 4.10 (s, 1H), 5.60 (brs,  1H),
6.08, 6.62 (2 s, 213), 7.40-7.56 (m, 7H), 8.00 (d,17.5
Hz, 213). L3C NMR (125  MHz, CDC13): 11.14, 13.43,
14.03, 28.07, 39.69, 43.67, 46.67, 49.48, 56.04, 56.06,
67.48, 111.2, 112.0, 126.5, 129.9, 127.2, 127.3, 129.3,
130.2, 136.1, 133.3, 145.9,  20 147.6, 147.7, 171.8.
(+) LRESIMS m/z 341 (100), 497 (35). COMPOUND 17.1.2:
N,N-DIETHYL-4-{6-HYDROXY-2-f(2-PHENYL-IH-
1NJAZOL-5-YL)METHYL1-1,2,3,4-TETRA}IYDROISOQITINOLIN-1-
YL)BENZAMIDE 25 WO 2005/061484 PCT/SE2004/001939  143
HO N NJN  O NEt2 COMPOUND 12.1.10 (0.50 g, 1.01 mmol)
was dissolved in DCM (20 mL) and boron  tribromide (294
ul, 3.03 mmol) was added dropwise as a solution in DCM
(5 mL) at - 78 C. The reaction was allowed to warm to
room temperature and stirred for another 5 30 min at
this temperature after which methanol (1.5 mL) was
added at 0 C. After   addition of water the aqueous
layer was adjusted to pH 7 and extracted with DCM (3  



x). The combined organic layers were washed with water,
brine, dried, and  evaporated. Flash chromatography
yielded a.white foam (0.33 g, 0.69 mmol, 69%).  'H NMR
(500 MHz, D6-DMSO): 1.03 (brs, 6H), 2.60-3.60 (m,
1011), 4.79 (s, 1H), 10 6.42-6.55 (m, 3H), 7.01 (s,
1H), 7.28-7.43 (m, 6H), 7.90 (d, J 3.5 Hz, 213), 9.20
(brs,  1H). "C NMR (125 MHz, D6-DMSO): 5 29.0, 43.8,
47.8, 66.1, 108.3, 116.2, 117.2,  125.5, 126.6, 126.7,
128.7, 129.4, 125.6, 129.0, 131.2, 136.1, 136.5, 145.9,
156.2,  171.5. (+) LRESIMS m/z 495 [M+H]+. 15 COMPOUND
17.1.3: N -DIETHYL-4- 7-HYDROXY-2- 2-PHENYL-IH-
1MIDAZOL-5-YLjMETHYL1-1,2,3 A-TETRAHYDROISOOUINOLIN-1-
YLI8ENZAMIDE \ N  HO I / N  /I  O O NEt2 20 To a
solution of COMPOUND 12. 1.11 (100 mg, 0.20 mmole) in
dichloromethane (10  mL) was added boron tribromide (69
L, 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 organic phase was dried (MgSO4), filtered
and WO 20051061484 PCT/SE20041001939  144 the solvent
removed in vacuo. The residue was purified by flash
chromatography  (methanol/chloroform, 5/95) to give
COMPOUND 17.1.3 (70 mg, 72 %) as a yellow  solid. 1H
NMR (500 MHz, CDC13): 6 1.05, 1.26 (2 br s, 6H), 2.56,
2.66, 2.86, 3.07  (m, 414), 3.19 (br s, 2H), 3.41 (d, J
14 Hz, Iii), 3.55 (br s, 2H), 3.56 (d, J 14 Hz, 1H), 5
4.47 (s, 1H), 5.88 (s, I H), 6.64 (d, J 8.5 Hz, 1H),
6.75 (s, 11-1), 6.87 (d, J 8.5 Hz, 1H),  7.03 (d, J 8
Hz, 2H), 7.08 (d, J 8 Hz, 2H), 7.27 (m, 3H), 7.75 (m,
211). (+) LRESIMS  ink 481 [M+H]+. COMPOUND 17.1.4:
N.N-DIETHYL-4-f l 2.3.4-TETRAHYDRO-6-HYDROXY-2- 10
I(4-METHYL-1H-IMIDAZOL-5-YL)METHYL1-1-ISOOUINOLR4YLI 



BENZAMIDE  HO 1N0 Me N v NEt2  COMPOUND 12.1.21
(0.48g,1.11 mmol) was dissolved in dichloromethane (10
mL)  15 and cooled to -78 C, boron tribromide (1.OM in
DCM, 5.6 mL, 5.6 mmol) was added and the reaction
mixture stirred for 1 h. McOH (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
NaHCO3 (10 mL), the organics washed with EtOAc (20 mL),
dried (MgSO4), filtered and concentrated.  20
Purification by flash chromatography on silica gel
(10:1, CHC13:MeOH) gave  COMPOUND 17.1A (240 mg, 52%)
as a pale yellow solid. 1H NMR (500 MHz,  DMSO): 6 1.03
(br s, 6H) , 2.05 (s, 3H), 2.62 (in, 111), 2.73 (m,
1H), 2.89 (m, 1H),  2.99 (m, 1H), 3.30 (br s, 2H), 3.40
(6r s, 2H), 3.53 (d, J 14 Hz, 1H), 3.57 (d, J 14 Hz,
1H), 4.70 (s, 1H), 6.47 (s, 111), 6.54 (br s, 1H), 7.26
(d, J 8 Hz, 2H), 7.31 (d, J 8 Hz, 25 2H), 7.27 (br s,
1H), 8.62 (s, 1H). 13C NMR (125 MHz, DMSO): 6 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]+. WO 20051061484 PCT/SE2004/001939  145 COMPOUND
17.1.5: N -DIETHYL-4- 7-HYDRO YY-2 4-METHYL-1H
IMIDAZOL-5-YL METHYL. -12 3 4-TETRAHYDROISO UINOLIN-1-
YL BENZAMIDE Me  HO Ir" 5 0 NEt2 To a solution of
COMPOUND 12.1.44 (100 mg, 0.23 rum lo) in
dichloromethane (10   mL) was added boron tribromide
(77 L, 0.81 mmole) at-78 C and the resulting  solution
was allowed to warm to room temperature over 2.5 h.
Saturated sodium  hydrogen carbonate (20 mL) and
dichloromethane (50 mL) was then added and the 10
mixture filtered through a Whatmau 1PS filter paper.
The solvent was removed from  



the organic phase in vacuo and the residue purified by
flash chromatography  (methanol/chloroform, 1/9) to
give COMPOUND 17.1.5 (48 mg, 50 %) as a yellow  solid.
'H NMR (500 MHz, CDC13): S 1.10 (br s, 6H) , 2.02 (s,
3H), 2.55 (m, 11-1), 2.69  (m, 1H), 2.84 (m, 1H), 3.03
(m, 1H), 3.19 (br s, 2H), 3.43 (br s, d, J 14.5 Hz,
3H), 15 3.54 (d, J 14.5 Hz, 1H), 4.66 (s, IH), 6.10 (d,
J2 Hz, IH), 6.55 (dd, J2, 8.5 Hz, 1H),  6.94 (d, J8.5
Hz, 1H), 7.30 (d, J 8 Hz, 2H), 7.36 (d, J 8 Hz, 2H),
8.27 (s, IH), 9.04  (br s, 1H). (+) LRESIMS m/z 419
[M+H]}. COMPOUND 17.1.6: N -DIETHYL-4-
6-HYDROXY-7-PHENOXY-2- 2- 20
PHENYL-IH-IMIDAZOL-4-YLIMETHYLI-1,2.3.4 T ETRA
HYDROISOOUINO LIN-I-YL I BENZAMIDE  HO (Q% Nl~ H  0
NEtz To a solution of COMPOUND 14.1.1 (19.3 mg, 0.0329
mmol) in anhydrous 25 dicbloromethane (0.2 mL) at -78C
was added a solution of boron tribromide (0.2 WO
20051061484 PC11SE20041001939  146 mL). The reaction
mixture was stirred at -78C for lhr 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), dried over MgSO4 and
concentrated. Product was purified by 5 flash
chromatography to give 3.1 mg (0.0074 mmol) of COMPOUND
17.1.6 as oil.  'H NMR (500 MHz, CD30D): S 0.96 (br s,
3H), 1.13 (br s, 3H), 2.59 (m, 1H), 2.74  (m, 1H), 2.95
(m, 1H), 3.13 (br s, 2H), 3.18 (m, 11T), 3.43 (br s,
2H), 3.46 (m, IH),  4.54 (s, 1H), 6.12 (s, 1H), 6.63
(s, 1H), 6.65 (s, 111), 6.83-7.75 (m, 141-1). 13C NMR
(125 MHz, CD30D): 5 11.87, 13.16, 28.08, 40.00, 43.70,
67.19, 116.37, 121.96, 10 125.27, 126.08, 128449,
128.72, 129.22,129.82, 130.37, 132.00, 135.88, 141.76,
146.00, 148.00, 158.00, 172.37. (+) LRESIMS m/z 573
(M+H)+. COMPOUND 17.1.7: N DIETHYL- 4- 6-HYDROXY-2-
5-METHYL-IH- lIvDAZOL-4-YL METHYL -7-PHENOXY-I 2 3 4 



15 TETRAHYDROISO UINOLIN-1-YL BENZAMLDE  HO Me N O I N
IN  H  0 N Etz  To a solution of COMPOUND 14.1.2 (14.3
mg, 0.0269 mmol) in anhydrous  dichloromethane (0.2 mL)
at -78C was added a solution of boron tribromide (0.2
20 mL). The reaction mixture was stirred at -78C for
lhr 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 25 NMR (500 NIHz, CD30D):
5 1.07 (br s, 311), 1.25 (br s, 311), 2.03 (s, 3H),
2.59 (m,  111), 2.76 (m, 111), 2.97 (m, 1H), 3.15 (m,
IH), 3.24 (br s, 2H), 3.32 (m, 1H), 3.54 (br  s, 211),
3.63 (m, 1H), 4.51 (s, 1H), 6.20 (s, 1H), 6.70 (s, 1H),
6.74 (br m, 211), 6.96 (t,  J83 Hz, 1H), 7.19 (t, J 8.3
Hz, 2H), 7.31 (d, J 8.3 Hz, 2H), 7.41 (d, J8.3 Hz,
214),  --------- ---- ---- -- --- - -- - - ----------
-- WO 2005/061484 PCT/SE20041001939  147 7.53 (s, 113).
13C NMR (125 IvIHz, CD3OD): S 9.43, 11.90, 13.17,
28.04, 39.70,  43.81, 49.34, 68.10, 116.13, 116.35,
121.23, 121.95, I26.06, 129.21, 129.58, 129.75,
131.71, 133.29, 135.89, 141.72, 146.12, 147,57, 158.45,
172.39. (+) LRESIMS m/z  511 (M+H)}. 5 COMPOUND 17,1.8:
NN-DIETHYL-4-(7-(4-FLUOROPHENOXY)-6 HYDROXY- 2-
2-PHENYL-IH-IMIDAZOLA4 METIH L --1 2 3 4 TETRAHYDROISO
UINOLIN-1-YL BENZAMIDE  HO O I N N S H  F 



10 O NEtz A solution of COMPOUND 14.1.3 (15 mg, 0.0248
mmol) in anhydrous  dichloromethane (0.5 mL) was
coolded to -78C and then to this solution boron
tribromide (0.5 mL) was added. The reaction mixture was
stirred at -78C for 1hr  then was allowed to warm to
room temperature for further 2 hr. Excess solvent and
15 reagent were removed from the reaction by a stream
of nitrogen. The residue was re- dissolved in
dichloromethane (20 mL) and washed the dichloromethane
with saturated  aqueous sodium bicarbonate (2 x 5 mL),
brine (2 x 5 mL) then dried over MgSO4 and
concentrated. Product was purified by flash
chromatography to give 6.5 mg (0.011  mmol, 44%) of
COMPOUND 17.1.8 as colourless oil.'HNMR (500 MHz,
CD30D):  20 8 1.09 (br s, 3H), 1.25 (br s, 3H), 2.70
(m, lH), 2.85 (m, 113), 3.05 (m, 11.1), 3.25 (br s,
3H), 3.55 (br s, 4H), 3.70 (br d, 21-1),4.65 (s, 1H),
6.20 (s, 1H), 6.75 (m, 1413). (+)  LRESIMS m/z 591
[M+H7+. COMPOUND 17 1 9:
NN-DIETHYL-4-{7-(4-FLUOROPHENO)CY)-6-HYDROXY- 25 2
5-METHYL-1H-IMIDAZOL-4-YL METHYL -1 2 3 4
T'ETRAHYDROISOOU NOLIN-I-YLIBENZAMIDE WO 20051061484
PCT15E20041001939  148  HO Me N N f N  H  0 N Etz A
solution of COMPOUND 14.1.4 (10 mg, 0.0184 mmol) in
anhydrous  dichloromethane (0.3 mL) was coolded to -78C
and then to this solution boron  tribromide (0.3 mL)
was added. The reaction mixture was stirred at -78C for
lhr 5 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 (10 mL) and washed
with saturated aqueous sodium  bicarbonate (2 x 2 mL),
brine (2 x 2 mL) then dried over MgSO4 and
concentrated.  Product was purified by flash
chromatography to give 5.87 mg (0.011 mmol, 60%) as 10
colourless oil. 1HNMR (500 MHz, CD30D): S 0.97 (br s,
3H), 1.40 (br s, 3H), 1.93 (s,  



3H), 2.48 (dd, J9.2 Hz, 8.6 Hz, 1H), 2.66 (d, J 16.2
Hz, 1H), 2.88 (hr m, IH), 3.04  (hr m, IH), 3.14 (br s,
2H), 3.22 (d, J 14 Hz, IT, 3.43 (br s, 2H), 3.51 (d, J
14 hz,  111), 4.41 (s, IH), 6.07 (s, 1H), 6.61 (s, 1H),
6.62 (m, 2H), 6.81 (m, 211), 7.21 (m,  2H), 7.29 (m,
211), 7.53 (s, 1H). 13C NMR (125 MHz, CD30D): S 9.24,
11.89, 13.17, 15 39.71, 43.78, 49.23, 68.07, 115.52 (d,
J23.6 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
mIx 529 [M+H]+. COMPOUND 18.1.1:
4-12-I(1,4-DIME1'HYL-1H-IMIDAZOL-5-YL)METHYLI- 20
6,7-DIMETHOXY-1,2,3 4-TETRAHYDROISOOUINOLrN-1-YL1-NN-
DIETHYLBENZAMME Me0 Me  Meo 5N'0 NEtp WO 2005/061484
PCT/SE2004/001939  149 Methyl iodide (8.3 L,18.9 mg,
0.133 mmol) 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 vacua. The
residue was diluted with 5 DCM (10 mL) and washed with
brine (5 mL) and water (5 mL). The residue was
purified by flash chromatography on SiO2 column
(hexane:DCM:MeOH 60:39:1) to  afford a mixture of
reioisomers (30 mg, 52%) which was further separated by
HPLC  on a YMC-Pack Diol (5 pm) Semi-preparative (150 x
10 mm) HPLC column using  isocratic elution
(hexane:ethanol:DIEA 60:40:0.1) at 3 mL/min. COMPOUND
18.1.1  10 eluted pure as a colourless oil (15.9 mg,
53%) at 6.15 min.. 'H NMR (500 MHz,  CDC13): 5 1,12 (br
s, 3H), 1.25 (br s, 311), 2.16 (s, 3H), 2.45 (m, iH),
2.72 (dt, J4.6'  16 Hz, 1H), 2.86 (in, III), 3.04 (m,
113), 3.24 (br s, 2H), 3.28 (d, J 14 Hz, 114), 3.39
(s, 3H), 3.55 (br s, 2H), 3.61 (m, 1H), 3.63 (s, 313),
3.87 (s, 3H), 4.48 (s, 1H), 6.16 (s,  IH), 6.63 (s,
IH), 7.31 (in, 3H), 7.35 (m, 2H); 13C NMR (125 MHz,
CDC13): S 12.32, 15 12.87, 14.02,
28.10,31.98,39.64,43.56,46.44,47.53,56.06,56.09,68.60,
111.17,  111.99, 123.58, 126.58, 127.39, 129.34,
129.86, 136.55, 136.94, 137.64, 145.65,
147.52,147.98,171.30; (+) LRESIMS m/z 477.00 {M+H)~,
499.00 [M+Naf+.  



COMPOUND 18.1.2:
4-{2-f(1.5-DIMETHYL-IH-IMIDAZOL-4-YL)METHYLI 20 6
7=DIMETHOXY-1,2,3,4-TETI IYDROISOOUINOLIN-1-YLI-N.N
DIETHYLBENZAMIDE  Mao 5'N M Me  Me0 ir,  0 NEt2 Methyl
iodide (8.3 pL, 18.9 mg, 0.133 mmol) was added to a
stirring solution of 25 COMPOUND 12.1.19 (56 mg, 0.121
mmol) in anhydrous DMF (4 mL) followed by  sodium
hydride 60% suspension in oil (7.26 mg, 0.182 mmol).
The mixture was  stirred at RT for 3 h and the solvent
removed in vacuo. The residue was diluted with  DCM (10
mL) and washed with brine (5 mL) and water (5 mL). The
residue was WO 20051061484 PCTISE2004/001939  150
purified by flash chromatography on Si02 column
(hexane:DCM:MeOH 60:39:1) to  afford a mixture of
reioisomers (30 mg, 52%) which was further separated by
HPLC  on a YMC-Pack Diol (5 pm) Semi-preparative (150 x
10 mm) HPLC column using  isocratic elution
(hexane:ethanol:DIEA 60:40:0.1) at 3 mL/min. COMPOUND
18.1.2 5 eluted pure as a colourless oil (6 mg, 20%) at
6.89 min; iH NMR (500 MHz, CDCl3):  61.12 (br s,
3H),1.26 (br s, 31.), 2.04 (s, 3H), 2.75 (m, 1H), 2.76
(m, 1H), 113 (m,  IH), 3.27 (m, 211), 3.32 (m, IH),
3.49 (m, 1H), 3.52 (s, 311), 3.57 (m, 2H), 3.60 (s,
3H), 3.75 (m, 1H), 3.86 (s, 3A), 4.84 (br s, 1H), 6.17
(s, IH), 6.62 (s, 1H), 7.36 (d, J8  Hz, 2H), 7.45 (m,
3H); '3C NMR (125 MHz, CDC13): 8 8.59,13. 13,14.48,
28.11,  10 31.74, 39.90, 43.59, 47.66, 51.13, 56.07,
67.66, 111.16, 111.90,126.64, 126.95,  130.15, 133.50,
135.79, 136.61, 147.51, 147.98,17140; 2D NMR (600 MHz,
CDC13;  (+) LRESIMS m/z 477.00 [M+H]+, 499.00 [M+Na]+.
COMPOUND 19.1.1: 4 7-ETHOXY-6-METHOXY-2- 5-METHYL-IH 15
IMIDAZOL-4-YL)METHYLI-1 2,3
4-TETRAHYDROISOOUINOLIN-1-YL}-N 1  DIETHYLBENZAMIDE Mao
Me  \ NN  



Et0 O NEt2 To a solution of triphenylphosphine (3cq,
0.194 mmol, 50.8 mg) in anhydrous 20 dichloromethane
(0.5 mL) was added diisopropylazodicarboxylate (O1AD,
3eq, 0.194  mmol, 39.2 mg, 38 uL) at 0C. 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 25 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 (I
x 5 mL),  brine (1 x 5 mL), dried (MgSO4) and
concentrated. Product was purified by flash
chromatography to give 10 mg (0.021 mmol, 32%) of
COMPOUND 19.1.1 as WO 20051061484 PCT/SE20041001939
151 colorless oil. 'H NMR (500 MHz, CDC13): S 1.08 (br
s, 311), 1.25 (br s, 3H), 1.28 (t,  J7 Hz, 34 2.15 (s,
3H), 2.25-3.10 (m, 4H), 3.21 (br s, 211), 3.42 (s, 3H),
3.48 (br s,  2H), 3.78 (q, J 7 Hz, 2H), 4.95 (br s,
1H), 6.10 (s, IH), 6.60 (s, IH), 7.28-7.60 (m,  4H),
7.89 (br s, 1H). i3C NMR (125 MHz, CDCl3): S 10.90,
15.00, 16.50, 17.00, 5 26.30, 39.80, 43.90, 46.50,
47.80, 56.10, 64.80, 66.70, 111.50, 113.80, 126.00,
127.50, 127.80, 130.50, 132.00, 137.80, 146.00, 148.10,
171.10. (+) LRESIMS mlz  477 (M+H)+. COMPOUND 201.1: 4-
f(1S)-6 7-DIMETHOXY-2 (4-METHYL-IH-BDAZOL- 10
5-YL)METHYLI-1 2 3 4-TETRAHYDROISOQUINOLIN-1-YL)yN-
DIETHYLBENZAMIDE Me0 Me N  Me0 N N  H O NEt2 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/ethano190:10 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 ink  463 [M+H]. 20 COMPOUND 20 2 1:
4-f(1R)-6 7-DIMETHOXY-2-f(4-METHYL-1H-IMIDAZOL-
5-YL)METHYL-I-1 2 3 4-TETRAHYDRO_ISOOUINOLIN-I-YL}NN
DIETHYLBENZAMJDE Meo M  Me0 I / N  O NEt2 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 elution of WO 2005/0614S4
PCT/SE20041001939  152 hexanelethanol 90:10 with 0.1%
diisopropylamine, with a flow rate of 1.0 mL/min.
COMPOUND 20.2.1 eluted pure as a colourless oil at 15.5
min.: (+) LRESIMS mfr  463 [M+H]+ 5 COMPOUND 20.1.2- N
-DIETHYL-4- 1 -6-METHOXY-2- 4-METHYL-IH-
IMIDAZOL-S=YL,METHYLI-12 3 4-TETRAHYDROISOQUIN_ OLIN-1-
YL}BENZAMIDE MeO Me N  N N  H   0 NEt2 10 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 20.1.2 eluted pure as a colourless oil at 7.9
min.:  [alphaD]29aC +59.51 f 1.38; (+) LRESIMS m/z 433
[M+H]+. 15 COMPOUND 20.2.2: NN-DIETHYL-4- 1R
-6-METHOXY-2- 4-METHYL-IH- IMIDAZOL-5-YLMETHYL -1 2 3
4-TETRAHYDROISO UINOLIN-1- YLIBENZAMIDE N  



Me0 } i MN  N  H O NEt2 20 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.: [aiphaD]  290C
-54.90  0.64; (+) LRESIMS m/z 433 [M+H]+ WO 2005/061484
PCT/SE20041001939  153 COMPOUND 20.1.3: N -DIETHYL-4 1
-6-HYDROXY-2- 2-PHENYL-IH-
IMIDAZOL-5-YL)METHYLI-1,2,3,4-TETRAHYDROISOQU NOOLIN-1-
YL}BENZAMIDE HO \ \  Nv `N o I  H 5 0 NB2 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 20.1.3 eluted pure as a colourless
oil  at 28 min.: [alphaD] 29' +83.40 f 0.97. 10
COMPOUND 20.2.3:
MN-DIETHYL-4-1(1R)-6-HYDROXY-2-f(2-PHENY L-1H-
JMIDAZOL-5-YL)METHYL]-1,2.3.4-TETRAHXDROISOOUINOLIN-1-
.YL}BENZAMIDE HO NJN   15 O N Et2 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] 29'C -76.56  0.91. 20 COMPOUND
20.1.4: NW-DIETHYL-4- 1 -7-ISOPROPOXY-6-METHOXY-2-
4-METHYL-1H-IMIDAZOL-5-YL METHYL -1 2 3 4-
TETRAHYDROISOOUINOLIN-1-YL} BENZAMIDE WO 20051061484
PCTISE20041001939  154  Me0 Me N N N  H  Me--'-Me 0
NEtz The chiral resolution of COMPOUND 12.1.39 was
achieved on a Chiralcel OD-H  (250 x 4.6 mm) analytical
HPLC column with isocratic elution (hexane:EtOH:D1EA
90:10:0.1). COMPOUND 20.1.4 eluted pure as a colourless
oil at 10 min.: 5 (alphaD]2*o +20.65 f 1.78; (+)
LRESIMS m/z 491.29 [M+H]+. COMPOUND 20.2.4:
NN-DIBTHYL-4-((IR)-7-ISOPROPOXY-6-METHOXY-2-
[(4-METHYL- IH-IMIDAZOL-5-YL)METHYLI-1,2,3,4-
TETRAHYDROISOOUINOLIN-1-YL}BENZAMIDE  10 Nzt Me0 I / N
M N N  H  Me Me / 0 NEt2 The chiral resolution of
COMPOUND 12.1.39 was achieved on a Chiralcel OD-H  (250
x 4.6 mm) analytical HPLC column with isocratic elution
(hexane:EtOH:DIEA  0 90:10:0.1). COMPOUND 20.2.4 eluted
pure as a colourless oil at 14 min.: (alphaD]  15 285C
-15.52  1.07; (+) LRESIMS m/z 491.29 [M+H]+, COMPOUND
20.1.5: N,N-DIETHYL-4-f(15)-7-ISOPROPOXY-6-METHOXY-2-
1(2-PHENYL-1H-.JMIDAZOL-5-YL)METHYLl-1.2,3,4-
TETRAHYDROISOOUINOLIN-1-YL}BENZAMME  



20 Me0 N  1 I / N f /  H  Me Me / f WO 20051061484
PCT/SE20041001939  155 The chiral resolution of
COMPOUND 12.1.42 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 20.1.5 eluted
pure as a colourless oil at 21.5 min.:  [alphaD]ZSc
+62.20 11.33; (+) LRESIMS m/z 553.305 [M+Hj+. 5
COMPOUND 20.2.5:
NN-DIETHYL-4-{(1R)-7-ISOPROPOXY-6-METHOXY-2-
f(2-PHENYL-IH-IMIDAZOL-5-YQMETHYLI-1 2 3 4
TETRAHYDROISO UINOLIN_1-YL}BENZAMME  Me0 N  N  s  Me Me
H  / 10 O NEt2 The chiral resolution of COMPOUND
12.1.42 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 20.2.5 eluted
pure as a colourless oil at 18 min.:  [alphaD]2rc
-47.82:k 1.35; (+) LRESIMS m/z 553.305 [M+H]+. 15
COMPOUND 20.1.6: N -DIETHYL-4- 1 -6-METHOXY-7-
2-MORPHOLIN-4- YLBTHOX -2- 2-PHENYL-IH-MEDAZOL-S-YL
METHYL -1 2 3 4- TE'IRAHYDROISOOU IOLIN-I-YLIBENZAMIDE
Me0 N  



0 I / NJ /  N 20 0 NEt2 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]28^c
+34.53:L 1.53. 25 WO 20051061484 PCT/5E2004/001939  156
COMPOUND 20.2.6: NN-DIETHYL-4- 1R -6-METHOXY-7-
2-MORPHOLIN-4- YLETHOXYl-2-[
2-PHENYL-1H-UVIIDAZOL-5-YL)METfiyLJ-12 3 4-
TETRAHYDROISOQL3IlJOLIM-1-YL}BENZAMIDE  MeO "  X: I "v
/ I  5 4 O NEtz 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 20.2.6 eluted
as a colourless oil at 22 min.: LalphaDJ28' - 12.58+
1.85. 10 COMPOUND 20.1.7: N DIETHYL- 4- 1 -1 2 3
4-TETRAHYDRO-6-
METHOXY-2d(4-METHYL-IH-IMIDAZOL-5-YL)METHYLI-1-
ISOOUINOLINYLI-BENZAMIDE Me0 Me N  H   15 )Et2 Chiral
resolution 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. LalphaDJ25c +18.70 f 1.86. (+) LRESIMS 20 m/z
497 LM+H]t. COMPOUND 20.2.7: N -DIETHYL-4- IR -1 2 3
4-TETRAHYDRO-6- METHOXCY-2-[(4-METHYL-IH-IMID
AAZZOL-5-YLLMETHYL1-1- ISOQUINOLINYLI-BENZAMIDE 25
-------- --------- WO 2005/061484 PCT/SE2004/001939
157  Me0 Mel N jI  110 N  H 0 NEt2 Chiral resolution of
COMPOUND 14.1.2 on a CHIRACEL OD-H preparative (250 x
25 min) HPLC column using isocratic elution of 90:10:1
(Hexane:EtOH:Diethylamine), with a flow rate of 10
mL/min. gave COMPOUND 5 20.2.7 at a retention time of
35.2 min. (alphaD]2e.3oc-25.5612,84. (+) LRESIMS   m/z
497 [M+H] COMPOUND 20.1.& N-DIETHYL-4- 1 -1 2 3
4-TETRAHYDAO-6- HYDROXY-2- 4-METHYL-IH-IMDAZOL-5-YL
METHYL -1 10 ISOOUINOLE YL1-BENZAMIDE  HO Me N`\ O Ii N
N  H 69 O NEt2 Chiral resolution of COMPOUND 17.1.7 on
a CHIR.ACEL OD-Hpreparative (250 x  25 mm) HPLC column
using isocratic elution of 85:15:1 15
(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 -DIETHYL-4- 1R -1 2 3
4-TETRAHYDRO-6- HYDROXY-2- 4-METHYL-IH-IMIDAZOL-5-YL
METHYL -1 20 ISOOU NOLINYL]-BENZAM DE WO 2005/061484
PCT/SE20041001939  158  HO Mer N O I - Nv `  0 NEt2
Chiral resolution of COMPOUND 17.1.7 on a CHrRACEL OD-H
preparative (250 x  25 mm) H.PLC column using isocratic
elution of 85:15:1  (Hexane:EtOH:Diethylamine), with a
flow rate of 10 mL/min. gave COMPOUND 5 20.2.8 at a
retention time of 20.4 min. (+) LRESIMS in/z 511
[M+H]+.   159  What is claimed is: I . A compound of
formula 1, a pharmaceutically acceptable salt thereof,
diastereomers,  enantiomers, or mixtures thereof: R4
Rs RI E  R I / NE R7 D 0 N'R2  1  5 I wherein R' is
selected from -H and C,.6alkyl; R2 and R3 are
independently selected from -H and C,.6alkyl; R, R', R6
and R7 are independently selected from -H, -OH,
halogen, -NO2, C,-6alkyl, C6.  10 ,oaryl, C, 6alkoxy,
C3-6cycloalkoxy, C3.6heterocyctyl-oxy,
C3-6heterocyclyl-C,.ralkoxy, C6.,oaryl-oxy,  



C6_,aaryl-C,Aalkoxy, C,,alkyl-S(=O)2-0-,
C6.,oaryl-S(=O)2-0-, C,,alkyl-NH-S(=0)2-0-, and (Cl.
6alkyl)2N-S(=0)2-0-; or any two adjacent groups
selected from R4, R, R6 and R7 form a portion of a 5
or 6-membered ring that is fused with the benzene ring
of formula 1, wherein said C,.6alkyl, C6.,oaryl,
C,,alkoxy, C3-6cycloalkoxy, C3.6heterocyclyl-oxy, C3
6heterocyclyl-C,-0alkoxy, C6.,oaryl-oxy, C6 15 ,oaryl-C
I 4alkoxy, C1.6alkyl-S(=O)2-0-, C6_,oaryl-S(-Oh-O-,
C,aalkyl-NH-S(=0)2-0-, and (C,_  6alkyl)2N-S(=0)2-0-
are optionally substituted with one or more groups
selected from halogen, C,_  3alkoxy, -OH, -NO2, C
1-3alkyl, -NH2, and -CO2-C,_3alkyl; E is a 5-membered
heterocyclyl optionally substituted with one or more
groups selected from  halogen, C,.alkyl, -C(=0)-O-C,
6alkyl, C6.,oaryl, C6.,oaryl-Cwalkyl, and
C6.,oaryl-S(=0)2-; and 20 D is selected from phenylene,
pyridylene, OCH2-t H and 2  2. A compound according to
claim 1, wherein WO 2005/061484 PC11SE20041001939 160
R' is selected from -H and CI.3alkyl; R2 and R3 are
independently Cl-3allcyl; R4, R5, R6 and R7 are
independently selected from H, -OH, halogen, -NO2,
C',.6alkyl, phenyl, C1.6alkoxy, C3.6cycloalkoxy,
tetrahydropyranyloxy, pyridinyloxy,  5 morpholinyloxy,
tetrahydropyranyl-CI4alkoxy, pyridinyl-CI-4alkoxy,
morpholinyl C14alkoxy, phenoxy, benzyloxy,
CI-6alkyl-S(=0)2-O-, phenyl-S(=0)2-0-, C1.3alkyl-
NH-S(=0)2-0-, and (C1-3alkyl)2N-S(=O)2-O-; or any two
adjacent groups selected  from R4, R5, R6 and R' form a
divalent group selected from -O-CH2-O- and -O-CH2-
CH2-O-, wherein said CI-6alkyl, phenyl, CI.6alkoxy,
C3-6cycloalkoxy, 10 tetrahydropyranyloxy, pyridinyloxy,
morpholinyloxy, tetrahydropyranyl-Ci.aalkoxy,
pyridinyl-Claallcoxy, morpholinyl-CI-4alkoxy, phenoxy,
benzyloxy, Cl-6alkyl-S(=0)2- 0-, phenyl-S(=0)2-0-,
C1-3allcyl-NH-S(=O)z-O-, and (C1.3alkyl)2N-S(=0)z-0-
are  optionally substituted with one or more groups
selected from halogen, methoxy, -OH,  -N02, and
CI-3alkyl; 15 E is selected from fury!, thienyl,
imidazolyl, pyrazolyl, and thiazolyl, wherein  said
furyl, thienyl, imidazolyl, pyrazolyl, and thiazolyl
are optionally substituted with  



one or more groups selected from halogen, Claalkyl,
-C(am)-O-Cl-3alkyl, phenyl,  benzyl, and
benzenesulfonyl; and D is selected from phenylene,
pyridylene, I OCH2 I C  - t H2  20 and 3. A compound
according to claim 1,  wherein R' is selected from -H
and methyl; 25 R2 and R3 are selected from ethyl and
isopropyl; R4, R5 and R6 are independently selected
from-H, -OH, halogen, NO2,  C1-6alkyl, phenyl,
CJ-6alkoxy, C3-6cYcloalkoxy, tetrahydropyranyloxy,
pyridinyloxy,  morpholinyloxy,
tetrahydropyranyl-C1.4alkoxy, pyridinyl-CI-aalkoxy,
morpholinyl
--CI-4allcoxy,-.phenoxy,-bentylox3-,-CI-6alkyl-S(~0)z-0
phenyl-S(=0)2-O , CI.3alk-yl NH-S(=0)2-0-, and
(C1-3alkyl)2N-S(=O)2-0-; or any two adjacent groups
selected from R, R' and R`  form -O-CH2-O-, wherein
said phenoxy, benzyloxy, and phenyl-S(=O)2-O- are
optionally substituted  with one or more groups
selected from halogen and methoxy; 5 R' is selected
from -H and C1-3alkoxy; E is selected from furyl,
thienyl, imidazolyl, pyrazolyl, and thiazolyl, wherein
said fury],  thienyl, imidazolyl, pyrazolyl, and
thiazolyl are optionally substituted with one or more
groups  selected from halogen, Ci-0alkyl,
-C(=O)-O-C1.3alkyl, phenyl, benzyl, and
benzenesulfonyl; and OCH2-t  D is selected from
para-phenylene,para-benzylene, b-OCH2-t C3~ OCH2-t  10
,and  4. A compound according to claim 1, wherein R' is
selected from -H and methyl;  R2 and R' are ethyl; 15 R
is selected from -H, NO2 and methoxy, R' is selected
from -H, -Br, -F, -OH, methoxy,  methylsulfonyloxy,
NN-dimethylsulfamyloxy, and R6 is selected from -H,
-OH, -NO2, methoxy,  ethoxy, isopropyloxy,
neopentyloxy,cyclobutyloxy,4-tetrahydro-2H-pyranyloxy,2
-(4- 



morpholino)ethoxy,benzyloxy,phenoxy,4-fluorophenoxy,3-m
ethoxyphenoxy,4-methoxyphenoxy,  3-pyridinyloxy,
methanesulfonyloxy, benzenesulfonyloxy,
dimethylsulfamyloxy; or any two adjacent 20 groups
selected from R4, R5 and R6 form -O-CH2-O-;  R2 is
selected from -H and methoxy; 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, C14alkyl,
-C(=O)-O-C,.3alkyl, phenyl, benzyl, and
benzenesulfonyl; 25 162 ~_~ OCH  D is selected from
para-phenylene,para-benzylene, OCH;- C OCH;-t  , and 5.
A compound selected from: 5 COMPOUND 12.1.1:
N,N-Diethyl-2-{[2-(2-furylmethyl)-6,7-dimethoxy-l,2,3,4
- tetrahydroisoquinolin-I -yI]methoxy}benzamide
COMPOUND 12.1.2:
2-{[6,7-Dimetboxy-2-(thien-3-ylmethyl)-1,2,3,4-tetrahyd
roisoquinolin-l- yl]methoxy }-N,N-diethylbenzamide
COMPOUND 12.1.3:
N,N-Diethyl-3-{[2-(2-furylmethyl)-6,7-dimethoxy-1,2,3,4
- IO tetrahydroisoquinolin-I-yl]methoxy}benzamide
COMPOUND 12.1.4: 3-{
[6,7-Dimethoxy-2-(thien-3-ylmethyl)-1,2,3,4-tetrahydroi
soquinolin-1- yl]methoxy}-N,N-d iethylbenzamide
COMPOUND 12.1.5:
N,N-Diethyl-4-{[2-(2-furylmethyl)-6,7-dimethoxy-1,2,3,4
- tetrahydroisoquino tin-1-yl] methoxy}benzamide 15
COMPOUND 12.1.6:
4-{[6,7-Dimethoxy-2-(thien-3-ylmethyl)-1,2,3,4-tetrahyd
roisoquinolin-l- yl]methoxy}-N,N-diethylbenzamide
COMPOUND 12.1.7: 2-({6,7-Dimethoxy-2-[(2-phenyl-I
H-imidazol-5-yl)methyl]-1,2,3,4-
tetrahydroisoquinolin-1-yl}
methoxy)-N,N-diethylbenzamide COMPOUND
12.1.8:4-({6,7-Dimethoxy-2-[(2-phenyl-1H-imidazol-5-yl)
methyl]-1,2,3,4- 20
tetrahydroisoquinolin-I-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-yl}-N,N-diethylbenzamide
COMPOUND 12.1.10:
N,N-Diethyl-4-{6-methoxy-2-[(2-phenyl-1H-imidazol-5-yl)
methyl]-1,2,3,4- tetrahydro isoquinolin- I -yl
}benzamide 25 COMPOUND 12.1.11:
N,N-Diethyl-4-{7-methoxy-2-[(2-phenyl-IH-imidazol-5-yl)
methyl]-1,2,3,4- tetrahydroisoquinolin-I -yl}benzamide
COMPOUND 12.1.12:
N,N-Diethyl-4-(2-[(2-phenyl-1H-imidazol-5-yl)methyl]-1,
2,3,4- tetrahydroisoquinolin-1-yl}benzamide 30 COMPOUND
12.1.13:
4-{2-[(2-Buty]-1H-imidazol-5-yl)methyl]-6,7-dimethoxy-1
,2,3,4- tetrahydroisoquinolin-1-yl
}-N,N-diethylbenzamide WO 20051061484 PCT/SE2004l001939
163 COMPOUND 12.1.12:
N,N-Diethyl-4-{2-[(2-phenyl-lH-imidazol-5-yl)methyl]-
1,2,3,4-tetrahydroisoquinolin-1-yl}benzamide  COMPOUND
12.1.13:4-{2-[(2-Butyl-lH-imidazol-5-yl)methyl]-6,7-dim
ethoxy- 1,2,3,4-tetrahydroisoquinolin-I-yl}
-N,N-diethylbenzamide
yl-4-chloro-lH-imidazol-5-yl)methyl]-6,7- 5 COMPOUND
12.1.14:4-(2-[(2-But
dimethoxy-1,2,3,4-tetrahydroisoquinolin
1-yl}-N,N-diethylbenzamide  COMPOUND
12.1.15:4-{6,7-Dimethoxy-2-[(2-methyl-lH-imidazol-5-yl)
methyl]- 1,2,3,4-tetrahydroisoquinolin-1 yl}
N,N-diethylbenzamide COMPOUND
12.1.16:4-{6,7-Dimethoxy-2-[(3-phenyl-lH-pyrazol-4-y1)m
ethyl]- 10 1,2,3,4-tetrabydroisoquinolin-I-yl}
N,N-diethylbenzamide COMPOUND 12.1.17:
4-(6,7-Dimetboxy-2-{[]-(phenylsulfonyl)-IH-pyrrol-2-
yl]methyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)-N,N-diet
hylbenzamide  COMPOUND 12:1.18:
N,N-Diethyl-4-{2-[(2-ethyl-4-methyl-lH-imidazol-5-
yl)methyl]-6,7-dimethoxy-1,2,3,4-tetrabydroisoquinolin-
1-yl}benzamide 15 COMPOUND 12.1.19: 4-
{6,7-Dimethoxy-2-((4-methyl-lH-imidazol-5-yl)methyl]-
1,2, 3,4-tetrahydroiso quinolin-l-yl)-N,N-diethylb
enzamide COMPOUND 12.1.20:
4-{5,8-Dimethoxy-2-[(4-methyl-lH-imidazol-5-yl)methyl]-
1,2,3,4-tetrahydroisoquinolin- 1-yl}
N,N-diethylbenzamide COMPOUND 12.1.21:
N,N-Diethyl-4-[1,2,3,4-tetrahydro-6-methoxy-2-[(4-methy
l- 



20 1 H-imidazol-5-yl)methyl]-1-isoquinolinyl]-benzamide
COMPOUND 12.1.22:
N,N-Diethyl-4-[2-(1H-imidazol-5-ylmethyl)-6-methoxy-
1,2,3,4-tetrahydroisoquinolin 1-yl]benzamide COMPOUND
12.1.23:
N,N-Diethyl-4-[2-(1H-imidazol-5-ylmethyl)-6,7-dimethoxy
- 1,2,3,4-tetrahydroisoquinolin-l-yl]benzamide  25
COMPOUND 12.1.24: 4-{
6,7-Dimethoxy-2-[(5-phenyl-2-fiuyl)methyl]-1,2,3,4
tetrahydroisoquinolin- 1-yl}-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-lH 30
imidazol-4-y1)methyl]-1,2,3,4-tetrahydroisoquinolin-1-y
l}benzamide  COMPOUND 12.1.27:
N,N-Diethyl-4-(7-hydroxy-6-methoxy-2-[(2-phenyl-lH-
imidazol-4-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1-y
l}benzamide WO 2005/061484 PCT/SE20041001939  164
COMPOUND 12.1.28:
4-{2-[(1-Eenzyl-lH-imidazol-5-yl)methyl]-6,7-dimethoxy-
1,2,3,4-tetrahydroisoquinolin-
l-yl}-N,N-diethylbenzamide COMPOUND 12.1.29:
4-{6,7-Dimethoxy-2-[(1-methyl-lH-imidazoi-5-yl)methyl]-
1,2,3,4-tetrahydroisoquinolin-
1-yl}-N,N-diethylbenzamide 5 COMPOUND 12.1.30:
4-{6,7-Dimethoxy-2-[(1-methyl-IH-imidazol-4 yl)methyl]-
1,2,3,4-tetrahydroisoquinolin-1-yI}-N,N-diethylbenzamid
e  COMPOUND 12.1.31:
4-({6,7-Dimethoxy-2-[(4-methyl-lH-imidazol-5-yl)methyl]
-
1,2,3,4-tetrahydroisoquinolin-I-yl}methoxy)-N,N-diethyl
benzamide  COMPOUND 12.1.32:
4-({6,7-Dimethoxy-2-[(4-methyl-lH-imidazol-5-yl)methyl]
10 1,2,3,4-tetrahydroisoquinolin
1-yl}methyl)-N,N-diethylbenzamide  COMPOUND 12.1.33:
1-{4-((Diethylamino)carbonyl]phenyl)-2-[(4-methyl-lH-
imidazol-5-yl)methyl]-1,2,3,4
tetrahydroisoquinolin-6-yl methanesulfonate COMPOUND
12.1.34:
1-{4-[(Diethylamino)carbonyl]phenyl}-2-[(2-phenyl-1H:
N.k,
imidazol-5-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-6-y
i methanesulfonate 15 COMPOUND 12.1.35:
1-{4-[(Diethylamino)carbonyl]phenyl}-2-[(4-methyl-IH-
imidazol-5-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-6-y
1 dimethylsulfamate  



COMPOUND 12.1.36:
1-{4-[(Diethylamino)carbonyl]phenyl}-2-[(2-phenyl-lH-
imidazol-5-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-6-y
l dimethylsulfamate  COMPOUND 12.1.37:
4-{2-[(2,5-Dimethyl-l,3-thiazol-4-yl)methyl]-6,7-dimeth
oxy 20 1,2,3,4-tetrahydroisoquinolin-1-yl}
N,N-diethylbenzamide COMPOUND 12.1.38:
4-{6,7-Dimethoxy-2-[(2-phenyl-1,3-thiazol-5-yl)methyl]-
1,2,3,4-tetrahy(iroisoquinolin-lyl)N,N-diethylbenzamide
COMPOUND
12.1.39:N,N-Diethyl-4-{7-isopropoxy-6-methoxy-2-[(5
methyl-lH-
imidazol-4-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1-y
i}benzamide 25 COMPOUND 12.1.40:
N,N-Diethyl-4-[6-methoxy-2-[(5-methyl-lH-imidazol-4-
yl)methyl]-7-(2-morpholin-4-ylethoxy)-1,2,3,4-tetrahydr
oisoquinolin-1-yl]benzaniide  COMPOUND 12.1.41:
4-(7-Etboxy-6-methoxy-2-[(2-phenyl-lH-imidazol-4-
yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1-yl}-N,N-diet
hylbenzamide  COMPOUND 12.1.42:
N,N-Diethyl-4-{7-isopropoxy-6-methoxy-2-[(2 -phenyl-IH
30
imidazol-4-y1)methyl]-1,2,3,4-tetrahydroisoquinolin-1-y
l}benzamide  COMPOUND 12.1.43:
N,N-Diethyl-4-{6-metboxy-7-(2-morpho in-4-ylethoxy)-2-
[(2-phenyl-IH-imidazol-4-yl)methyl]-1,2,3,4-tetrahydroi
soquinolin-1 yl}benzamide WO 2005/061484
PCTISE20041001939  165 COMPOUND 12.1.44: N,N-Diethyl-4-
{7-methoxy-2-[(4-methyl-lH-imidazol-5-
yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1-yl}
benzamide COMPOUND 12.1.45: Methyl
5-{[1-{4-[(diethylamino)carbonyl]phenyl}-6,7-
dimethoxy-3,4-dihydroisoquinolin-2(1
H)-yl]methyl}-1H-imidazole-4-carboxylate  5 COMPOUND
12.1.46:
1-{4-[(Diethylamino)carbonyl)phenyl}-6-methoxy-2-[(4-
methyl-IH-imidazol-5-yl)methyl]-1,2,3,4-tetrahydroisoqu
inolin-7-yl methanesulfonate  COMPOUND 12.1.47:
N,N-Diethyl-4-{6-[(4-methyl-lH-imidazol-5-yl)methyl]-
5,6,7,8-tetrahydro[ 1,3] dioxolo
[4,5-g]isoquinolin-5-yl}benzamide 10 COMPOUND 12.1.48:
N,N-Diethyl-4-{6-[(2-phenyl-IH-imidazol-5-y1)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-lH-imidazol-5-
yl)methyl]-1,2,3,4-tetrahydroisoquinolin
-l-yl)-N,N-diethylbenzamide  



COMPOUND 12.1.50:
4-{6-Bromo-7-methoxy-2-[(2-phenyl-lH-imidazol-5 15
yl)methyl]-1,2,3,4-tetrahydroisoquinolin-l-yl}-N,N-diet
hylbenzamide  COMPOUND 12.1.51: 4-
{6,7-Dimethoxy-3-methyl-2-[(4-methyl-lH-imidazol-5-
yl)methyl]-1,2,3,4-tetrahydroisoquinolin-l-yl}
N,N-diethylbenzamide  COMPOUND 12.1.52:
N,N-Diethyl-4-[2-(1H-imidazol-5-yhnethyl)-6,7-dimetboxy
- 3-methyl-1,2,3,4-tetrahydroisoquinolin-1-yl3benzamide
20 COMPOUND 12.1.53:
N,N-Diethyl-4-(6-methoxy-2-[(4-methyl-lH-imidazol-5-
yl)methyl]-7-nitro-1,2,3,4-tetrahydroisoquinolin-1-yl}b
enzamide  COMPOUND 12.1.54:
N,N-Diethyl-4-{6-methoxy-2-[(4-methyl-lH-imidazol-5-
yl)methyl]-5-nitro-1,2,3,4-tetrahydroisoquinolin
1-yI}benzamide COMPOUND 12.1.55:
N,N-Diethyl-4-{7-[(4-methyl-lH-imidazol-5-yl)methyl]-
25
6,7,8,9-tetraltydro[1,3]dioxolo[4,5-f]isoquinolin-6-yl}
benzamide  COMPOUND 12.1.56:
NN-Diethyl-4-{7-[(2-phenyl-lH-imidazol-5-yl)methyl]-
6,7,8,9-tetrahydro[
1,3]dioxolo[4,5-gisoquinolin-6-y1}benzamide COMPOUND
12.1.57:
N,N-Diethyl-4-{5,6,7-trimethoxy-2-[(4-methyl-lH-imidazo
l-
5-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-l-yl}benzami
de  30 COMPOUND 12.1.58:
N,N-Diethyl-4-{5,6,7-trimethoxy-2-[(2-phenyl-Ili-imidaz
ol 5-y1)methyll-1,2,3,4-tetrahydroisoquinolin-1-yl}
benzamide WO 20051061484 - PCTISE20041001939  166
COMPOUND 12.1.59: 4-
{7-(Cyclobutyloxy)-6-methoxy-2-[(5-methyl-lH-imidazol-
4-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-l-yl}-N,N-di
ethylbenzamide  COMPOUND 12.1.60:
NN-Diethyl-4-[6-methoxy-2-[(5-methyl-lH-imidazol-4-
yl)methyl]-7-(neopentyloxy)-1,2,3,4-tetrahydroisoquinol
in-1 y1]benzamide 5 COMPOUND 12.1.61:
N,N-Diethyl-4-{6-fluoro-7-methoxy-2-[(4-methyl-lH-
imidazol-5-yl)methyl]-1,2,3,4-tetrahydroisoquinalin-1-y
l}benzamide  COMPOUND 12.1.62:
N,N-Diethyl-4-{6-fluoro-7-methoxy-2-[(2-phenyl-lH-
imidazol-5-yl)methyl]-1,2,3,4-tetrahydroisoquinolin
1-yl}benzamide  COMPOUND 12.1.63: 1-{4-[(Diethylami
o)carbonyl]phenyl}-6-methoxy-2-[(2 10
phenyl-lH-imidazol-5-yl)methyl]-1,2,3,4-tetrahydroisoqu
inolin-7-yI  dimethylsulfamate 



COMPOUND 13.1.1:
N,N-Diethyl-4-[6-methoxy-2-[(5-methyl-lH-imidazol-4-
y1)methyl]-7-(tetrahydro-2H-pymn-
4-yloxy)-1,2,3,4-tetrahydroisoquinolin-l- yl]benzamide
15 COMPOUND 14.1.1: NN-Diethyl-4-
{6-methoxy-7-phenoxy-2-[(2-phenyl-lH-
imidazol-4-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1-y
l}benzamide  COMPOUND 14.1.2:
N,N-Diethyl-4-{6-methoxy-2-[(5-methyl1H imidazol-4-
yl)methyl]-7-phenoxy-1,2,3,4-tetrahydroisoquinolin-l-yl
}benzamide  COMPOUND 14.1.3:
N,N-diethyl-4-{7-(4-fluorophenoxy)-6-methoxy-2-[(2-phen
yl 20 1
H-imidazol-4-yl)methyl]-1,2,3,4-tetrahydroisoqui.Olin-1
-yl}benzamide  COMPOUND 14.1.4: NN-Diethyl-4- {7-
(4-fluorophenoxy)-6-methoxy-2-[(5-methyl-
1H-imidazol-4-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-
1-yl} benzamide  COMPOUND 14.1.5:
N,N-Diethyl-4-{6-methoxy-7-(4-methoxyphenoxy)-2-[(5-
methyl-1
H-imidazol-4-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1
-yl}benzamide 25 COMPOUND 14.1.6:
NN-Diethyl-4-[6-methoxy-2-[(5-methyl-lH-imidazol-4-
yl)methyl]-7-(pyridin-3-yloxy)-1,2,3,4-tetrahydroisoqui
nolin-1-yl]benzamide  COMPOUND 15.1.1:
4-{7-(Benzyloxy)-6-methoxy-2-[(5-methyl-lH-imidazol-4-
yi)methyl]-1,2,3,4-tetrahydroisoquinolin-1-yl)
-N,N-diethylbenzamide  COMPOUND 16.4.1:
N,N-Diethyl-4-{6-methoxy-7-(3-methoxyphenoxy)-2-[(5 30
methyl-IH-imidazol-4-yl)methyl]-1,2,3,4-tetrahydroisoqu
inolin-l-yl)benzamide  COMPOUND 16.4.2:
N,N-Diethyl-4-{6-methoxy-7-(4-methoxyphenoxy)-2-[(5-
methyl-1
H-imidazol-4-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1
-yl}benzamide WO 20051061484 PCTYSE20041001939  167
COMPOUND 16.4.3:
1-{4-[(Diethylamino)carbonyl]phenyl}-6-methoxy-2-[(5-
methyl-1H-imidazol-4-yl)methyl]-1,2,3,4-tetrahydroisoqu
inolin-7-yl  benzenesulfonate COMPOUND 17.1.1:
4-{6,7-Dihydroxy-2-[(2-phenyl-lli-imidazol-5-y1)methyl]
- 5 1,2,3,4-tetrahydroisoquinolin-1-y1}
N,N-diethylbenzamide COMPOUND 17.1.2:
N$-Diethyl-4-{6-hydroxy-2-[(2-phenyl-IH-imidazol-5-
yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1-yl}
benzamide COMPOUND 17.1.3:
N,N-Diethyl-4-{7-hydroxy-2-[(2-phenyl-lH-imidazol-5- 



yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1-yl}benzamide
10 COMPOUND 17.1.4:
N,N-Diethyl-4-(1,2,3,4-tetrahydro-6-hydroxy-2-[(4-methy
l-lH imidazol-5-yl)methyl]-1-isoquinolinyl]-benzamide
COMPOUND 17.1.5:
N,N-Diethyl-4-{7-hydroxy-2-[(4-methyl-lH-imidazol-5-
yl)methyl]-1,2,3,4-tetrahydroisoquinolin-l-yl}benzatnid
e  COMPOUND 17.1.6:
N,N-Diethyl-4-{6-hydroxy-7-phenoxy-2-[(2-phenyl-IH 15
imidazol-4-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-l-y
l}benzamide  COMPOUND 17.1.7:
NN-Diethyl-4-{6-hydmxy-2-[(5-methyl-lH-imidazol-4-
yl)methyl]-7-phenoxy-1,2,3,4-tetrahydroisoquinolin-1-yl
} benzamide COMPOUND 17.1.8:
N,N-Diethyl-4-(7-(4-fluorophenoxy)-6-hydroxy-2-[(2-phen
yl-
IH-imidazol-4-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-
l-yl}benzamide  20 COMPOUND 17.1.9:
N,N-Diethyl-4-{7-(4-fluorophenoxy)-6-hydroxy-2-[(5-meth
yl
1H-imidazol-4-yl)metbyl]-1,2,3,4-tetrahydroisoquinolin-
1-yl}benzamide  COMPOUND 18.1.1:
4-(2-[(1,4-Dimethyl-lH-imidazol-5-yl)methyl]-6,7-dimeth
oxy-
1,2,3,4-tetrahydroisoquinolin-1-yl)-N,N-dicthylbenzamid
e  COMPOUND 18.1.2: 4-
(2-[(1,5-Dimethyl-1H-imidazol-4-yl)methyl]-6,7-dimethox
y 25
1,2,3,4-tetrahydroisoquinolin-1-yl}-NN-diethylbenzaulid
e  COMPOUND 19.1.1: 4-{7-Ethoxy-6-methoxy-
2-[(5-methyl-lH-imidazol-4-
yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1-yl)-N,N-diet
hylbenzamide  COMPOUND 20.1.1:
4-((1S)-6,7-Dimethoxy-2-[(4-methyl-1H-imidazol 5-
yl)methyl]-1,2,3,4-tetrahydroisoquinolin-l-yI}-N,N-diet
hylbenzamide 30 COMPOUND 20.2.1: 4-{(IR)-6,7
Dimethoxy-2-[(4-methyl-4H-imidazol-5-
yl)methyl]-1,2,3,4-tetrahydroisoquinolin-l
-yl}-N,N-diethylbenzamide WO 20051061484
PCTISE20041001939  168 COMPOUND 20.1.2:
N,N-Diethyl-4-{(1
S)-6-methoxy-2-[(4-methyl-lH-imidazol-5-
yl)methyl]-1,2,3,4-tetrahydroisoquinolin-l-yl}benzamide
COMPOUND 20.2.2:
N,N-Diethyl-4-{(1R)-6-methoxy-2-[(4-methyl-lH-imidazol-
5-
y1)methyl]-1,2,3,4-tetrahydroisoquinoiin-1-yl}benzamide
5 COMPOUND 20.1.3:
N,N-Diethyl-4-((1S)-6-hydroxy-2-[(2-phenyl-lH-imidazol-
5- yl)methyl]-1,2,3,4-tetrahydroisoquinolin-l-yl)
benzamide 



COMPOUND 20.2.3:
N,N-Diethyl-4-{(1R)-6-hydroxy-2-[(2-phenyl-lH-imidazol-
5-
yl)methyl]-1,2,3,4-tetrahydroisoquinolin-1-yl}benzamide
COMPOUND 20.1.4:
N,N-Diethyl-4-{(1S)-7-isopropoxy-6-methoxy-2-[(4-methyl
10 I
H-imidazol-5-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-l
-yl}benzamide  COMPOUND 20.2.4:
N,N-Diethyl-4-((IR)-7-isopropoxy-6-methoxy-2-[(4-methyl
-
1H-imidazol-5-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-
l-yl}benzamide  COMPOUND 20.1.5:
NN-Diethyl-4-{(lS)-7-isopropoxy-6-methoxy-2-[(2-phenyl-
1H-imidazol-5-y1)methyl]-1,2,3,4-tetrabydroisoquinolin-
1-yl}benzamide 15 COMPOUND 20.2.5:
N,N-Diethyl-4-{(IR)-7-isopropoxy-6-methoxy-2-[(2-phenyl
-
IH-imidazol-5-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-
1-yl} benzamide  COMPOUND 20.1.6: Nei-Diethyl-4- {(1
S)-6-methoxy-7-(2-morpholin-4-ytethoxy)- 2-[(2-phenyl-1
H-imidazol-5-yl)methyl]-1,2,3,4-tetrahydroisoquinolin-l
-yl} benzamide  COMPOUND 20.2.6:
N,N-Diethyl-4-{(1R)-6-methoxy-7-(2-morpbolin-4-ylethoxy
) 20
2-[(2-phenyl-lH-imidazol-5-yl)methyl]-1,2,3,4-tetrahydr
oisoquinolin-1-yl}benzamide  COMPOUND 20.1,7:
NN-Diethyl-4-[(lS)-1,2,3,4-tetrahydro-6-methoxy-2-[(4-
methyl-lH-irnidazol-5-yl)methyl]-1-isoquinolinyl]-benza
mide  COMPOUND 20.2.7:
N,N-Diethyl-4-[(1R)-1,2,3,4-tetrahydro-6-methoxy-2-[(4-
metbyl-IH-imidazol-5-yl)methyl]-1-
isoquinolinyl]-benzamide 25 COMPOUND 20.1.8:
N,N-Diethyl-4-[(1 S)-1,2,3,4-tebahydro-6-hydroxy-2-[(4-
methyl-lH-imidazol-5
yl)methyl]-1-isoquinolinyl]-benzamide COMPOUND 20.2.8:
N,N-Diethyl-4-[(1R)-1,2,3,4-tetrahydro-6-hydroxy-2-[(4-
methyl-IH-imidazol-5-yI)methyl)-1-isoquinolinyl]-benzam
ide;  and pharmaceutically acceptable salts thereof. 30
6. A compound according to any one of claims 1-5 for
use as a medicament. E~9 7. The use of a compound
according to any one of claims I-5 in the manufacture
of a  medicament for the therapy of pain, anxiety or
functional gastrointestinal disorders. 5 8. A
pharmaceutical composition comprising a compound
according to any one of claims 1-5  and a
pharmaceutically acceptable carrier. 9. A process for
preparing a compound of formula I,  



R Rs \ RI  R6 I / NEE  R7 D O N' R2  13  R  Ia 1
comprising: reacting a compound of formula VIII with
E-CHO:  R` R Rt  R6 NAY  R7 D 0 NR2  13  R VIII
wherein 15 Y is selected from -H and -C(-O)-O-t-butyl;
R' is selected from -H and C,-,alkyl; R2 and R3 are
independently selected from -H and Cj4alkyl; R', R5, R6
and R' are independently selected from-H, -OH, halogen,
-NO2, C,-,alkyl, C6.  ,aryl, C, alkoxy,
C3_5cycloalkoxy, C, bheterocyclyl-oxy,
C3,,heterocyclyl-C,-0alkoxy, C6_,oaryl-oxy, ISO
C6.1oaryl-C14alkoxy, Csalkyl-S(=O)2-0-,
C6_,aaryl-S(=0)2-0-, C,.6alkyl-NH-S(=0)2-0-, and (C,-
6alkyl)2N-S(=0)2-0-; or any two adjacent groups
selected from R', R5, R6 and R' form a portion of a 5
or 6-membered ring that fused with the benzene ring of
formula 1, wherein said CL,6alkyl, C6-,oaryl,
Ci.6alkoxy, C3.6cycloalkoxy, C3-6heterocyclyl-oxy,
C3.6heterocyclyl-C,aalkoxy, C6.ioaryl-oxy, C6. 5
ioaryl-Ciaalkoxy, C,-6alkyl-S(=0)2-0-,
C6.ioaryl-S(=O)2-0-, C,aalkyl-NH-S(=0)2-0-, and (Ci.
6alkyl)2N-S(=0)2-0- are optionally substituted with one
or more groups selected from halogen, C1.  3alkoxy,
-OH, -NO2, C,-,alkyl, -NH2, and -CO2-C3.3alkyl; 



E is a 5-membered heterocyclyl optionally substituted
with one or more groups selected from  halogen,
Ci.6alkyl, -C(-0)-O-C,4alkyl, Cbaoaryl,
C6-iaaryl-C,aalkyl, and C6-,oaryl-S(=O)2-; and 10 D is
selected from phenylene, pyridylene,  OCH2- H-t  and 2 








