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This invention relates to compounds which are inhibitors of microsomal

5 triglyceride transfer protein and/or apolipoprotein B {Apo B) secretion, and which are
accordingly useful for the prevention and treatment of atherosclerosis and its clinical
sequelae, for lowering serum lipids, and related diseases. The invention further relates

to compositions comprising the compounds and to methods of treating atherosclerosis,
obesity, and related diseases and/or conditions with the compounds.
10 ‘
Background Of The Invention
Microsomal triglyceride transfer protein (MTP) catalyzes the transport of
f triglyceride, cholesteryl ester, and phospholipids. It has been implicated as a probable
agent in the assembly of Apo B-containing lipoproteins, biomolecules which contribute
16 to the formation of atherosclerotic lesions. See European Patent application publication
no. 0 643 057 A1, European Patent application publication no. 0 584 446 A2, and
Wetterau et al., Science, 258, 999-1001, (1992). Compounds which inhibit MTP and/or
otherwise inhibit Apo B secrstion are accordingly useful in the treatment of
atherosclerosis. Such compounds are also useful in the treatment of other diseases
20 orconditions in which, by inhibiting MTP and/or Apo B secretion, serum cholesterol and
triglyceride levels can be reduced. Such conditions include hypercholesterclemia,
hypertriglyceridemia, pancreatitis, and obesity; and hypercholesterolemia,
hypertriglyceridemia, and hyperiipidemia associated with pancreatitis, obesity, and
diabetes.
25

Summary Of The Invention

This invention provides compounds of formula |
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15 to the_formation of atherosclerotic | esions. See European Patent
application'publication no. 0 643 057 Al, European Patent application
publication no. 0 584 446 A2, and Wetterau et al., Science, 258, 999-1001,
(1992). Conpounds which inhibit MP and/or otherw se inhibit Apo B
secretion are accordingly useful in the treatnent of atherosclerosis. Such
compounds are al so useful in the treatment of- other diseases 20 or
conditions in which, by inhibiting MIP and/ or Apo B secretion, serum

chol esterol and triglyceride |evels can be reduced. Such conditions include
hyper chol est erol em a, hypertrlegQ§I#den1a, pancreatitis, and obesity; and
hyperchol esterol em a, hypertriglyderidem a, and hyperil pi dem a associ at ed
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i nvention provides conpounds of

5
wherein
Xis CH,, CO, CS, or SO,;
10 Y is selected from:

a direct link (i.e., a covalent bond),

aliphatic hydrocarbylene radicals having up to 20 carbon atoms, which radical
may be mono-substituted by hydroxy, (C,-C,,)alkoxy, (C,-C,.)acyl, (C,-C;,,)acyloxy, or
(Ce-Cyolaryl,

15 NH, and O,
provided that if X is CH,, Y is a direct link;
Z is selected from the following groups:
(1) H, halo, cyano,
(20 hydroxy, (C,-C,,)alkoxy, (C,-C,j)alkylthio, {C,-C,,)acyl,
20 thiophenylcarbonyl, (C,-C,,)alkoxycarbonyl,

(8) (C,-C,palkylamino, di(C,-C,)alkylamino, (C,-C,,)aryl(C,-C, Jalkylamino,
provided that Y is not O or NH,

(4) unsubstituted vinyl, (C,-CJaryl, (C,-Cg)eycloalkyl and fused benz
derivatives thereof, (C,-C,,)polycycloalkyl, (C,-C,)cycloalkenyl, (C,-C,,)polycycloalkenyl,

25 (8) (CsCioaryloxy, (Co-Ciolaryithio, (Ce-Ciolaryl(C,-Cyo)alkoxy,
(Co-Cio)aryi(C,-C,lalkyithio, (C5-C,)cycloalkyloxy, (C,-Cy)eycloalkenyloxy,

(6) heterocyclyl selected from the group consisting of monocyclic radicals
and fused polycyclic radicals, wherein said radicals contain a total of from § to 14 ring
atoms, wherein said radicals contain a total of from 1 to 4 ring heteroatoms

30 independently selected from oxygen, nitrogen, and sulfur, and wherein the individual
rings of said radicals may be independently saturated, partially unsaturated, or
aromatic,

provided that it X is CH,, Z is H or is selected from groups {4) and (6),
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30 This is the, repl acenent sheet -2- [err] 10 Y is selected from

a direct

link (i e., a covalent bond), aliphatic hydrocarbyl ene radicals

having up to 20 carbon atons, which radical nay be nono-substituted by

hydroxy, [err],

10

15

20

25

30

[err], or [err], [ 15 NH, and [err],
3-

wherein, when Z contains one or more rings, said rings may each independently
bear 0 to 4 substituents independently selected from halo, hydroxy, cyano, nitro, oxo
(O=), thioxo(S=), aminosulfonyl, phenyl, phenoxy, phenyithio, halophenyithio, benzyi,
benzyloxy, (C,-C,g)alkyl, (C,-C,s)alkoxy, (C,-C,.)alkoxycarbonyi, (C,-C,,)alkylthio, (C,-
C,o)alkylamino, (C,-C,j)alkylaminocarbonyi, di(C,-C, )alkylamino, di(C,-
C,q)alkylaminocarbonyl, di(C,-C,,)alkylamino{C,-C j)alkoxy, (C,-C,)perfiuorocalkyl, (C,-
Cyperfiuoroalkoxy, {C,-Clacyl, (C,-Ciacyloxy, (C,-C,acyloxy(C,-Cyo)alkyl, and
pyrolidinyl;,

and pharmacaettically acceptable salts thereof.

Reference to Z as "heterocyclyl" means any singie ring or fused ring system
containing at least one ring heteroatom independently selected from O, N, and S. Thus
a polycyclic fused ring system containing one or more carbocyclic fused saturated,
partially unsaturated, or aromatic rings (usually benz rings) is within the definition of
heterocyclyl so long as the system also contains at least one fused ring which contains
at least one of the aforementioned heteroatoms. As a substituent, such heterocyclyls
may be attached to the remainder of the molecule from either a carbocyclic (e.g., benz)
ring or from a heterocyclic ring.

Reference to Z containing "one or more rings” is intended to mean any (single
or fused) cyclic moiety or moieties contained in Z. The rings may be carbocyclic or
heterocyclic, saturated or partially unsaturated, and aromatic or non-aromatic.

Reference to a fused polycyclic ring system or radical means that all rings in the
system are fused.

Reference to "halo” in this specification is inclusive of fluoro, chioro, bromo, and
jodo uniess noted otherwise.

Reference to an ‘"aryl" substitutent (e.g. (Ce-Cyolaryl}) means the ring or
substitutent is carbocyclic. Aromatic moieties which contain 1 or more heteroatoms are
included as a subset of the term "heterocyclyl®, as discussed above.

ﬁeference to an "acyl" substituent refers to an aliphatic or cyclic hydrocarbon
moiety attached to a carbonyl group through which the substituent bonds.

Reference to “alkyl” and "alkoxy" include both straight and branched chain
radicals, but it is to be understood that references to individual radicals such as “propyt”
or "propoxy* embrace only the straight chain ("normal’} radical, branched chain isomers
such as "isopropyl" or “isopropoxy" being referred to specifically.

—
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provided that iff Xis [err], Yis adirect link; Zis selected fromthe
foll owi ng groups: (1) H, halo, cyano, -3- wherein, when Z contains one

or nore rings,

said rings may each i ndependently bear 0 to 4 substituents

i ndependent|ly sel ected fromhalo, hydroxy, cyano, nitro, oxo [err]- 10

Ref erence to Z as "heterocyclyl” neans any single ring or fused ring system
containing at |east one ring heteroatomi ndepé'hdent ly selected fromO, N,
and S. Thus a polycyclic fused ring system containing one or nore

carbocyclic fused sat W!g tcgndtfal benz-heterocyclic ring system of formula |, i.e., the fused bicyclic

10

15

25

30

This Sheet Has Been

ring system attached through its single ring nitrogen to -XYZ, is referred to herein as
a"1,2,3,4-tetrahydroisoquinoline” for convenience, and this is the convention used most
frequently when naming compounds according to the invention as 2-substituted 1 ,2,3,4-
tetrahydroisoquinolin-6-yl amides. It is noted that less frequently, when named as a
substituent in a compound, this central ring system is also denoted as a 6-substituted
*3,4,-dihydro-1H-isoquinolin-2-yl* moiety.

A subgroup of compounds of formula | as defined above includes those
wherein:

Xis CH,, CO, or SO,;

Y is selected from:

a direct fink, NH,

(C,-Cio)alkylene and (C,-C,,)alkenylene, either of which may be substituted with
phenyl,
provided that if X is CH,, Y is a direct link,

Z is selected from the following groups:

(1) H

2 (Ci-C,palkoxy, (C,-Cyp)alkylthio,

(3)  (C-Cyoalkylamino, di(C,-C,q)alkylamino, (C,-C,o)aryl(C,-C,o)alkylamino,
provided that Y is not NH,

(4)  unsubstituted vinyl, (C,-C,c)aryl, (C,-Cy)cycloalkyl, (C,-C,)cycloalkenyl,

(6) (CeC,paryloxy,

(6) heterocyclyl selected from the group consisting of five- and six-
membered heterocyclic radicals, which may be saturated, partially unsaturated, or
aromatic, and the fused benz derivatives thereof, wherein said radicals may contain a
total of from 1 to 3 ring heteroatoms independently selected from oxygen, nitrogen, and
sulfur,

provided that if X is CH,, Z is selected from groups (4) and (5)

whetéin, when Z contains one of more rings, said rings may each independently
bear 0 to 3 substituents independently selected from halo, hydroxy, nitro, (C,-C,lalkyt,
{C,-Cqlalkoxy, di(C,-Cy)alkylaminocarbonyl, (C,-C,)perflucroalkoxy, (C,-C,p)acyl, and
(C,-Cyplacyloxy,

and pharmaceutically acceptable salts thereof.
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partially.,unsaturated, or aromatic rings (usually benz rings) is within the
definition of heterocyclyl so long as the system al so contains at |east one
fused ring which contains 15 at | east one of the aforenentioned

het eroatons. As a substituent, such heterocyclyls may be attached to the
remai nder of the nol ecule fron1e|ther a carbg_yclic (e.g., benz) ring or
froma heterocyclic ring. Reference to Z containing "one or nore rings" is
intended to mean any (single or fused) cyclic noiety or noieties contained

in Z. The rings may he carboc C |c r 20 het er ocyclic, saturate,
partially unsaturate W%a%"ﬁ e qomRauBds q’lﬂ“afh?tﬁhﬁye
polycyclic ri ngs@b@b@ﬁméreirﬂﬂ id?fﬂbthm%ﬂéw ishpdirett link, | 'aﬂﬂ?.ls Belbdted PP@&)&M

fused. Reference_ to "halQ" in this specification is inclusive of f
chloro, bron, GrCadangioaliyl and KecCaeyslanikenyls gachy of which magcbearcfda 3 #f the

"aryl" substit uh@Bperidentsuistifushis AEtad forl2 R thé BEoW subgroup, unsubstituted vinyl, and
5 pharmmaceutically acceptable salts thereof. Specific values for each include the
illustrative values for each given hereinatfter.

Another more particular subgroup includes those compounds within the above
subgroup wherein X is methylene or CO, Y is a direct link, and Z is heterocyclyl
selected from thiophenyl, pyrrolidinyl, pyrrolyl, furanyl, thiazolyl, isoxazoly!, imidazolyl,

10 1,2,4-triazolyl, pyridyl, pyrimidinyl, and the fused bicyclic (ortho) benz derivatives
thereof, including benzimidazolyl, benzthiazolyl, indolyl, isoindolyl, benzofuranyl,
benzothiophenyl, benzthiazolyl, quinolinyl, isoquinolinyl, and quinazolinyl, each of which
may bear 0 to 3 of the independent substituents noted for Z in the above subgroup,
and pharmaceuticailly acceptable salts thereof.

Specific values for Z as heterocyclyl which may bear 0-3 independent
substituents noted for Z in the above subgroup include 2-, and 3-thiophenyl; 2- and
3-benzo[b]thiophenyi; 1-, 2-and 4-imidazolyl; 2-benzimidazolyl; 2-, 4-, and 5-thiazolyl;
2-benzothiazolyl; 3-, 4-, and 5-isoxazolyl; 2-quinoxalinyl; 1-, 2-, and 3-pyrrolidinyl;

5 2., 3, and 4-pyridyl; 2- and 4-pyrimidinyl; 2-, 3, and 4-quinolinyl; 1-, 3-, and 4
isoquinoline; 1-, 2-, and 3-indolyl; 1-, 2-, and 3-isoindolyl; 2- and 3-tetrahydrofuranyt;
1-, 2-, and 3-pyrrolyl; 2- and 3-furanyl; 2- and 3-benzo[b]furanyl; 1-, 3-, and 4-
pyrazolyl; and 1,2,4-triazol-3-yl.

A preferred group of compounds includes those compounds wherein

10 Xis CH, or CO;

Y is a direct link;
Zis
H, unsubstituted vinyl, phenyl,
imidazolyl, thiazolyl, thiophenyl, 1,2,4-triazolyl, pyridinyl, and pyrimidinyl

16 each of which may bear 0 to 3 of the independent substituents previously noted for the
above subgroup; _

and pharmaceuticaily acceptable salts thereof. Specific values of Z (as
heterocycyl) for this preferred group include the corresponding specific values noted

above.
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substitutent is carbocyclic. Aromatic noieties which contain 1 or nore
het eroat ons ‘are i'ncluded as a subset of the term"heterocyclyl", as
di scussed above. Reference to an "acyl" substituent refers to an aliphatic
or cyclic hydrocarbon noiety attached to a carbonyl group through which the
substituent bonds. 30 Reference to "al kyl" and "al koxy" include both
strai ght and branched chain radicals, but it6s to be understood that
references to individual radicals such as "propyl" or "propoxy" enbrace
only the straight chain ("normal.") radical, branched chain isoners such as
"isopropyl " or "i sopMVéthinyHie labovey praféresd gnbx.tpo & jsabgrbup dhdiydes thosé-cohisounds
._gentrial benz- he%e?ewf(l:é &d’l ng system of forrml al, i.e., the fused
icyclic
- Within the above preferred group, a second subgroup includes those

compounds wherein X is CH,.

5 The invention further provides a pharmaceutical composition suitable for the
treatment of conditions including atherosclerosis, pancreatitis, obesity,
hypercholesterolemia, hypertriglyceridemia, hyperlipidemia, and diabetes, comprising
a compound of formula | as hereinbefore defined, and a pharmaceutically acceptable
carrier.

10 The compounds of this invention inhibit or decrease apo B secretion, iikely by
the inhibition of MTP, although it may be possible that other mechanisms are invoived
as well. The compounds are useful in any of the diseases or conditions in which apo
B, serum cholesterol, and/or triglyceride levels are elevated. Accordingly, the invention
further provides a method of treating a condition selected from atherosclerosis,

15 pancreatitis, obesity, hypercholesteremia, hypertriglyceridemia, hyperiipidemia, and
diabetes, comprising administering to a mammal, especially a human, in need of such
treatment an amount of a compound of formula | as defined above sufficient to
decrease the secretion of apolipoprotein B. A subgroup of the preceding conditions
includes atherosclerosis, obesity, pancreatitis, and diabetes. A more particular

20 subgroup includes atherosclerosis.

The term "treating" as used herein includes preventative as well as disease
remitative treatment.

The invention further provides a method of decreasing apo B secretion in a
mammal, especially a human, comprising administering to said mammal an apo B-

25 (secretion) decreasing amount of a compound of formula | as defined above.

Certain intermediates are additionally provided as a further feature of the
invention:

4'-trifluoromethyl-biphenyl-2-carboxylic acid (1,2,3,4-tetrahydro-isoquinolin-6-yi)-
amide,

30 rifluoromethyl-biphenyl-2-carboxylic  acid-[3-(2-hydroxy-ethyl)-4-hydroxyimethyi-
phenyl}-amide,

2-(2-hydroxymethyl-5-nitro-phenyi)-ethanol,

6-nitro-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester,
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ring system attached through its single ring nitrogen to -XYZ, is referred
to herein as a"1i, 2, 3,4-tetrahydroi soqui noline for convenience, and this is
t he convention used nost frequently when nanm ng conpounds according to the
invention as 2-substituted 1,2,3,4- 5 tetrahydroi soqui nolin-6-yl amdes. It
is noted that
this central ring systemis also denoted as*& 6-substituted

"3, 4, -di hydro-1Hisoqui nol n-2-yl" noiety. A subgroup of conpounds of

as defined above includes those wherein: &#ARZO provi ded

formul a |

that Y is not NH, (Z£emifestfeihydia- Uiispauifoling-gcaboxyic 1%4

| ess frequently, when naned as a substituent in a conpound,

Lgyl ester, and

.heterocyclyl sel ect a5l 4ol Wy ded it )-dtfaritfi. five- and six- nmenbered
het er ocycl i ¢ radi cal s( whi ck?:'?rya be sat urg’?’gd partial Ig/ unsat urated, or
at
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It will be appreciated by those skilled m the art t
formula | contain an asymmetrically substituted carbon atom and accordingly may exist
in, and be isolated in, optically-active and racemic torms. Some compounds may
exhibit polymorphism. It is to be understood that the present invention encompasses
any racemic, optically-active, polymorphic or stereoisomeric form, or mixtures thereof,
which form possesses properties useful in the treatment of atherosclerosis, obesity, and
the other conditions noted herein, it being well known in the art how to prepare
optically-active forms (for example, by resolution of the racemic form by recrystallization
techniques, by synthesis from optically-active starting materials, by chiral synthesis, or
by chromatographic separation using a chiral stationary phase) and how to determine
efficacy for the treatment of the conditions noted herein by the standard tests described
hereinafter.

The chemist of ordinary skill will recognize that certain combinations of
substituents or moieties listed in this invention define compounds which will be less
stable under physiological conditions (e.g., those containing aminai or acetal linkages).
Accordingly, such compounds are less preferred.

An "gliphatic hydrocarbylene radical* for purposes of this invention means a
divalent open-chain organic radical containing carbon and hydrogen only. The radical
serves as a linking group, denoted above as Y. The radical may be straight chain or
branched and/or saturated or unsaturated, containing up to three unsaturated bonds,

certain compounds of

. either double, triple or a mixture of double and triple. The two valences may be on

different carbon atoms or on the same carbon atom, and thus the term "alkylidene" is
subsumed under this definition. The radical will typically be classified as a {(C,-
C)alkylene radical, a (C,-C,)alkenylene radical, or a (C,-C,)alkynylene radical.
Typically the radical will contain 1-10 carbon atoms, aithough longer chains are certainly
feasible and within the scope of this invention, as demonstrated in the Examples.
Alkylene radicals include those saturated hydrocarbon groups having 1-20,
preferably 1-10 carbon atoms, derived by removing two hydrogen atoms from a
corresponding saturated acyclic iydrocarbon. lllustrative values having 1-10 carbon
atoms include straight chain radicals having the formula (CH,), wherein n is 1 to 10,
such as methylene, dimethylene, trimethylene, tetramethylene, pentamethylene,
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25 aronmmatic, and the fused benz derivatives thereof, wherein said radicals
may contain a tdotal of from1 to 3 ring heteroatons independently sel ected
from oxygen, nitrogen, and sulfur, provided that if Xis [err], Zis
selected fromgroups (4) and (6) wherein, when Z contains one or nore
rings, said rings may each independently 30 bear O to 3 substituents

i ndependent |y sel ected from hal o, hydroxy, rMtro, [err], and
pharmaceutically acceptable salts thereof. [err] A nore particul ar
'subgroup includes thgse conpounds within the above subgroup wherein X is

met hyl ene, Y i shexemethylane, hpptamgthyylene; gctamethylens, peram BY'P‘]" and so forth. Also
- included are alkylidene radicals such as ethylidene, propylidene, butylidene, and sec-

butylidene. Also included are branched isomers such as 1,1-dimethyldimethylene, 1,1-
dimethyltetramethylene, 2,2-dimethyitrimethylene and 3,3-dimethyipentamethylene.

5 Alkenylene radicals include those straight or branched chain radicals having 2-
20 carbon atoms, preferably 2-10 carbon atoms, derived by removal of two hydrogen
atoms from a corresponding acyclic hydrocarbon group containing at least one double
bond. MHustrative values for alkenylene radicals having one double bond include
ethenylene {vinylene), propenyiene, 1-butenylene, 2-butenylene, and isobutenylene.

10 Alkenylene radicals containing two double bonds (sometimes referred to in the art as
alkadienylene radicals) include 3-methyl-2,6-heptadienylene, 2-methyl-24-
heptadienylene, 2,8-nonadienylene, 3-methyi-2,6-octadienylene, and2,6-decadienylene.
An {llustrative vaiue for an-alkylene radical containing three double bonds (an
alkatrienylene radical) is 9,11,13-heptadecatrienylene.

15 Alkynylene radicals include those straight or branched chain radicais having 2-20
carbon atoms, preferably 2-10 carbon atoms, derived by removal of two hydrogen
atoms from a corresponding acyclic hydrocarbon group containing at least one triple
bond. fliustrative values inciude ethynylene, propynylene, 1-butynylene, 1-pentynylene,
1-hexynylene, 2-butynylene, 2-pentynylene, 3,3-dimethyl-1-butynylene, and so forth.

20 Following are illustrative values for other moieties and substituents named
above, which are not to be taken as limiting. It is noted that throughout the
specification, if a cyclic or polycyclic radical which can be bonded through different ring
atoms is referred to without noting a specific point of attachment, all possible points are
intended, whether through a carbon atom or a trivalent nitrogen. As exampler,

25 reference to (unsubstituted) ‘naphthyl" means naphth-1-yl and naphth-2-yl; reference
to "pyridyl® means 2-, 3-, or 4-pyridyl; reference to ‘indolyl" means attachment or
bonding through any of the 1-, 2-, 3-, 4-, 5-, 6, or 7- positions.

Hlustrative values for (C,-C,.Jalkoxy include methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, pentoxy, hexoxy, heptoxy, and so forth.

30 llustrative values for {C,-C,;)alkyithio include the corresponding sulfur-containing
compounds of (C,-C, )alkoxy listed above, including methyithio, ethylthio, propyithio,
isopropylthio, butyithio, isobutyithio, pentylthio, hexylthio, heptylthio, and so forth.

[ —
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[err] and.[err]. each of which may bear 0 to 3 of the independent
substituents notéd for Z in the above subgroup, unsubstituted vinyl, and 5
pharmaceutically acceptable salts thereof. Specific values for each include
the illustrative values for each given hereinafter. Another nore particular
subgroup i ncludes those conpounds wi thin the_above subgroup wherein X is
nmethylene or CO, Y is a direct link, and Z |§Fheterocyclyl sel ected from

t hi ophenyl, pyrrolidinyl, yrronI furanyl, thiazolyl, isoxazolyl,

'm'daoII,10124 , gnd fused

Igi cytcii cy( Iorlt ho) beri:igg‘f ‘%lqi;@:é fEf I‘gf)r/%;‘tﬁ%}{;gﬁif‘a ‘ﬁé‘eﬁgzﬁﬁnr}ghgggf??w such as
enzt hi azo farehy utyps,

benzt hi azol §I qU| nol i a:yyisﬂlbgo ?Jllynol i nyl, andumlnazf)tlgl nyldweacK tg?r S\%Tg‘k?n

may bear 0 to 3°Yﬁ°‘Fﬁ'ét "Fﬂﬂe"ﬁéﬁ&@rﬁ“"@ﬁﬁ*ﬁ?ﬂﬂts noted for Z in the above
subgroup, and phar mﬂmyumbweef&mt@gvaeyn :ghhéuuaaeaeéﬁfor 88, hikandAbHstich

for Z as heterocyclyl whi ch may bear O- ependen
& as formyloxy, acetyloxy, propuonyloxy, butyry!oxy, and isobutyryloxy. Also included are
other common cycle-containing radicals such as benzoyloxy.
lllustrative values for (C,-C, )alkoxycarbonyl include methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, and
isobutoxycarbonyl.
10 llustrative values for (C,-C,j)alkylamino include methylamino, ethylamino,
propylamino, isopropylamino, butylamino, and isobutylamino.
llustrative values for di-(C,-C,,)alkylamino include dimethylamino, diethylamino,
dipropylamino, dibutylamino, and diisobutylamino.
lllustrative values for (C,-C,j)aryl(C,-C,s)alkylamino are benzylamino, (1-
15 phenylethyl)aming, and (2-phenyiethyljamino.
llustrative values for (C,-C,p)aryl include phenyl and naphthyl.
lustrative values of (C,-C;)cycloalkyl include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, and cycloheptyl.
lllustrative values for fused benz derivatives of (C,-C,)cycloalkyt include 1,2,3,4-
20 tetrahydronaphthalenyl, indanyl, and fiuorenyl.
llustrative values of polycycloalkyl include adamantyl and 2-bicyclo[2.2.1]heptyl.
lustrative values for (C,-C,)cycloalkenyl include cyclobutenyl, cyclopentyenyl,
cyclohexenyl, and cycloheptenyl.
Hustrative values for polycycloalkenyl include bicyclo[3.1.1]hept-2-enyi.
25 Hlustrative values for (C,-C,,)aryloxy include phenoxy and naphthyloxy.
lHustrative values for (C,-C,)arylthio include phenythio and naphthyithio.
Nustrative values for (C,-C,)aryl(C,-C)alkoxy include benzyloxy and
phenylethoxy.
llustrative values for (Cg-C,p)aryl(C,-C )alkylthio include benzylthio and
30 phenylethyithio.
llustrative values for (C,-C;)cycloalkyloxy include cyclopropyloxy, cyclobutyloxy,

cyclopentyloxy, cyclohexyloxy, and cycloheptyloxy.
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substituents noted for Z in the above subgroup include 2-, and

3-thi ophenyl; 2-* and 3-benzo[b]thi ophenyl; 1-, 2- and 4-m dazolyl;

2- benzi m dazolyl; 2-, 4-, and 5-thiazolyl; 2-benzothiazolyl; 3-, 4-, and
5-isoxazolyl; 2-quinoxalinyl; 1-, 2-, and 3-pyrrolidinyl; 5 2-, 3-, and
4-pyridyl; 2- and 4-pyrimdinyl; 2-, 3-, and 4-quinolinyl; 1-, 3-, and 4-

I soqui noline; 1-, 2-, and 3-indolyl; 1-, 2-stgand 3-isoindolyl; 2- and
3-tetrahydrofuranyl; 1-, 2-, and 3-pyrrolyl; 2- and 3-furanyl; 2- and
3-benzo[ b] furanyl; 1-, 3-, and 4- pyrazolyl; and 1,2,4-triazol-3-yl. A
preferred group of clustatines values uders (CcCicycivalienyidsy Wirkluden dydlobutenyloxyX

i dazol yi , ¢ i YBPPTenyRiE ayeihRnyoxy. and eYARBRRROVBHY- i ny 1 and
pyrim dinyl lilustrative values for heterocyclyl substituents which are five-member monocyclic
radicals include furanyl, thiophenyl, pyrrolyl, pyrrolidinyl, oxazolyl, thiazolyl, imidazolyl,
§ pyrazolyl, isoxazolyi, isothiazolyl, 1,2,3-triazolyl, 1,2 4-triazolyl, and 1,3,4-thiadiazolyl,

and the like. _

lllustrative values for heterocyclyl substituents which are six-membered
monocyclic radicals include 2H- and 4H-pyranyl, pyridyl, piperidinyl, piperazinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, morpholinyl, thiomorpholinyl, 1,3,5-triazinyl, and the

10 like.

llustrative values for heterocyclyl substituents which are fused benz derivatives
of five-membered heterdcyc!ic radicals include indolyl, isoindolyl, indolinyl,
benzofuranyl, benzothiophenyl, benzimidazolyl, benzthiazolyi, and carbazolyl.

lllustrative values for heterocyclyl substituents which are fused benz derivatives

15 of six-membered heterocyclic radicals include quinolinyl, isoquinolinyl, quinazolinyl,
phthalazinyl, phenothiazinyl, acridinyl, and phenoxazinyl.

llustrative examples for heterocyclyl groups which are fused polycyclic radicals
other than the fused benz systems exempiified above include purinyl and pteridinyl.

Hlustrative values of (C,-C,)alkyl include methyl, ethyl, propyl, isopropyi,

20 isobutyl, butyl, tert-butyl, pentyl, hexyl, and the like.

ustrative values for (C,-C;)perfluoroalkyl include trifluoromethyl,
pentaflucroethyl, and heptafiuoropropyl.

lHustrative values for (C,-C,)perflucroalkoxy include trifluoromethoxy and
pentafiuoroethoxy.

25 Compounds according to the invention can frequently be categorized into
groups based on the linking group formed by the ring nitrogen of the 1,2,3,4-tetra-
hydroisoquinoline ring (shown in formula ) taken together with the group in -XYZ which
links the XYZ moiety to the said ring nitrogen. Such categories include

30
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15 each of which may bear 0 to 3 of the independent substituents previously
noted for the above subgroup; and pharmaceutically acceptable salts
thereof. Specific values of Z (as heterocycyl) for this preferred group

i ncl ude the correspondi ng specific values noted above. Wthin the above
preferred group, a subgroup includes those conpounds wherein X is CO
Wthin the above preferred group, a second sidbgroup includes those
conpounds wherein X is [err]. 5 The invention further provides a
pharmaceutical conposition suitable for the

a 1]
| |

| ' |
)

5 Amides Ureas
|
H
l | .
Thicamides N-alkyls
10
1]
S |
|
|
i
Carbamate
16 Thioureas
S .
20 ulfonamides
25

Referring to the above linking groups as illustrated, for amides and thioamides

30 (X=CO or CS, respectively) Y is preferably a direct link or hydrocarbylene. In these
compounds wherein Y is a direct link, bonding is preferably through the carbonyl or
thiocarbonyl group to an aliphatic {i.e., open chain) carbon atom in Z. The said
aliphatic carbon atom can be part of a chain which contains one or more heteroatoms.
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treatment.of conditions including atherosclerosis, pancreatitis, obesity,
hypercholesterolen1a hypertri gl ycendem a, hyperllpldenla and di abetes,
conprising a conmpound of forrmula | as herei nbefore defined, and a
pharmaceutically acceptable carrier. 10 The conpounds of this

I nvention inhibit or decrease apo B secret|9£E i kely by the inhibition of
MIP, al though it may be possible that ot her chani sns are invol ved as
wel | . The compounds are useful in any of the dlseases or conditions in

whi ch apo B, seyum chol e tero rotr cerid are el evated
Accordingly, % H] Mgﬁﬁg g'e)a/f’aﬁ%? 'S @&’QQHQ{B"B‘""W"""
- condition sel e@hmnfatem aB{ieyeii€ lcaioni stomi fs RRBAT &%htdrétéd of pshtuvated carbon

hyperchol esterernia, hypertri gI ycerl dem a, h}dlﬁerl i pi demi a, and di abetes,
conprisi ng adn@indt B 8 (satimted. %}'-" %rﬂirﬂ“’!“ﬁ“?)eﬁ%I'bBFY@GcW

treatnent an apgiepdcyelic Ang: FaPes oeﬁds‘mmha/ is hér I&ﬁd i %&u {ha!
to decrease the secretion of apolipoprotein sub oup of the prec dlng
conditi ons & carbonyl or thiocarbonyl group to an ahphatlc carbon atomin Y

Faor ureas and thioureas wherein X=CO or CS, respectlvely and Y=NH, bonding
is preferably through the (eastermmost as shown) amino group to a cyclic carbon atom
in Z. For some ureas and thioureas (X=CO, Y=direct bond) the (eastemnmost) amino
nitrogen is part of Z. In this case bonding is preferably through the eastemmost amino

10 group to an aliphatic carbon atom in the remaining portion of Z.

For sulfonamides according to the invention X=SO, and Y is preferably
hydrocarbylene, or a direct link. For sulfonamides wherein Y is hydrocarbylene,
bonding is through the sulfonyl group to an afiphatic carbon atom in Y. For
sulfonamides wherein Y is a direct link, bonding is preferably through the sulfonyl group

15 to a cyclic carbon atom in Z. For suifonamides wherein Y is a direct link, bonding can
also be to NH which is part of Z, in which case bonding is through X directly to an
amino nitrogen in Z.

N-alkyls {(X=CH,, Y=direct link) prefarably bond through the methylene group

k:acydu:uubonamnnnwz

20 For carbamates wherein X=CO and Y=0 bonding is preferably through the oxy
(O) portion of the linkage to a cyclic carbon atom in the remaining portion of Z. For
carbamates wherein X=CO and Y=diredt link the oxy linkage is part of Z, and in these
bonding is preferably to a cyclic or aliphatic carbon atom in the remaining portion of
Z, most preferably to an aliphatic carbon atom in the remaining portion of Z.

25 For those compounds of formula | wherein Y is hydrocarbyiene, bonding to Z
is through an aliphatic carbon atom in Y preferably to H or to a cyclic carbon atom or
a heteroatom in Z.

When grouping compounds below and in the Examples, it is the above
structural categories to which reference is made.

30 Preferred compounds include the following which, where possible, have been
categorized according to the types of linking groups shown in partial structure above.

-
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i ncl udes atherosclerosis, obesity, pancreatitis, and diabetes. A nore
particul ar 20 subgroup |ncludes at heroscl erosis. The term"treating" as
used herein includes preventative as well as disease renmtative treatnent.
The invention further provides a nethod of decreasing apo B secretion in a
manmal , especially a human, conprising admnistering to said mammal an apo
B- 25 (secretion) decreasing anount of a conﬁ%und of fornmula 1 as defined
above. Certain intermediates are additionally provided as a further feature
of the invention:, 4-trifluoronethyl -bi phenyl -2-carboxylic acid (1
234tetrahyd3@i§§quino|in6y|) ani de, 30

4" -trifluoromet W’fnﬂl]o%ﬁ;@)ﬂ Ao ¥ArbSxvii . ) ] - ] ]
aci d-[ 3- (2- hydr oxy- et hy {/#(Fj’rao met h; e ?‘?édnyﬁ [_)Iéeay(ijg?etyl 1:2,3,4-tetrahydro
tsoqu:nolln-s-yl)-amxd

.5 4-Triflucromethyl-biphenyl-2-carboxyiic acid (2-phenoxy-acetyi-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

4-Trifluoromethyi-biphenyl-2-carboxylic acid (2-pentanoyi-1,2,3,4-tetrahydroisoquinolin-6-
yi)-amide

10 '
-Trifluoromethyi-biphenyl-2-carboxylic acid (2-cyclobutane-carbonyl-1,2,3,4-tetra-
hydroisoquinolin-6-yi)-amide

~Trifiluoromethyi-biphenyl-2-carboxylic acid [2-(thiophen-2-yi-acetyi)-1,2,3,4-tetra-
16 hydroisoquinolin-6-yi]-amide

4-Trifluoromethyl-biphenyl-2-carboxylic acid (2-butyryl-1,2,3,4-tetrahydroisoquinolin-6-yl)-
amide

20 4-Trifluoromethyl-biphenyl-2-carboxylic acid (2-ethoxy-acetyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

4'-Trifluoromethyl-biphenyl-2-carboxylic ~ acid  {2-[(4-flucro-phenyl)-acetyl]-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide

25
-Trifluoromethyl-biphenyl-2-carboxylic acid [2-{3-methyl-butyryl)-1,2,3,4-tetrahydro-
isoquinolin-6-yi]-amide

4-Trifluoromethyl-biphenyl-2-carboxylic acid (2-but-3-enoyi-1,2,3,4-tetrahydro-
30 isoquinolin-6-yl}-amide

4-Trifluoromethyl-biphenyl-2-carboxylic acid  (2-methoxy-acetyl-1 2,3,4-tetrahydro-
___ isoquinolin-6-yl)-amide
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2- (2- hydr oxynet hyl - 5-ni tro- phenyl ) - et hanol, 6-nitro-3, 4-di hydro-1

H-i soqui nol'i ne-2-carboxylic acid tert-butyl ester, -7-

6- am no- 3, 4- di hydr o- 1Hi soqui nol i ne-2-carboxylic acid tert-butyl ester, and
2- (5-am no- 2- hydr oxynet hyl - phenyl )-ethan ol. It will be appreciated by
those skilled in the art that certain conmpounds of fornula | contain an
asymmetrically substituted carbon atom and -44cordingly may exi st -5 in, and
be isolated in, optically-active and racenic forns. Sone conpounds may

exhi bit polynorphism It is to be understood that the present invention
enconpasses any racemc, optically-active, polynorphic or stereoisoneric
orm or M XU S o mathyl-biphenyl-2-carboxylic  acid  (2-ethylthio-acetyl-1,2,3,4-tetrahydro-

isoquinolin-6-yl)-amide

5 4-Triflucromethyl-biphenyl-2-carboxylic acid  [2-(6-diethyl-carbamoyl-cyclohex-3-
enecarbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide

4-Trifluoromethyl-biphenyi-2-carboxylic  acid  [2-(cyclopent-1-enyl-acetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide

10
4'-Trifluoromethyi-biphenyl-2-carboxylic acid (2-hex-3-enoyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

*-Trifluoromethyl-biphenyi-2-carboxylic acid [2-(tetrahydrofuran-3-carbonyl)-1,2,3,4-
15 tetrahydroisoquinolin-6-yl]-amide

Trifiuoromethyl-biphenyi-2-carboxylic acid [2-(thiophen-3-yl-acetyl)-1,2,3,4-tetra-
hydroisoquinolin-6-yi}-amide

20 4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(pyridine-2-carbonyl)-1,2,3,4-tetra-
hydroisoquinolin-6-yl]-amide

UREAS
 6-[(4"-Trifluoromethyl-biphenyl-2-carbonyl}-amino]-3,4-dihydro-1H-isoquinocline-2-
25 carboxylic acid phenylamide

6-[({4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid hexylamide

30 6-[(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-di-hydro-1H-isoquinoline-2-
carboxylic acid benzylamide
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whi ch form possesses properties useful in the treatnent of atherosclerosis,
obesity, and the other conditions noted herein, it being well known in the
art how to prepare 10 optically-active fornms (for exanple, by resolution of
the racem cformby recrystallization techniques, by synthesis from
optically-active starting materials, by chir synt hesi s, or by
chromat ogr aphi ¢ separation using a chiral sfati onary phase) and how to
determne efficacy for the treatnment of the conditions noted herein by the

standard tests i hed her The st of rd| nar

skill will recogﬁféﬂ’ ¥ H8f°’886’t¥gs}?t'188¥‘51%'ﬁ3{9m¥9 -3ping E% SRRy indine2
.listed in this cmejaﬁ,b(aamﬂm-nphmwmlwl ch will be |ess st abI e under
phy5| ol ogical conditions (e.g., those containing am nal or acet al

| i nkages). Accordingly, such conpounds are |less preferred. An "aliphatic

hydrocar byl ene §3@-TabubfRimémyReiphanplta-chisoryl)a@rhbRs, 40813?&05‘1 r?-%o%wngala-
open-chai n orsganl c radical containing carbon and hydrogen only. The I cal
carboxylic acid pyridin-2-ylamide

SULFONAMIDES
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(propane-2-sulfonyl)-1,2,3,4-tetrahydro-
isoquinolin-6-yl]-amide
10
"-Trifluoromethyl-biphenyl-2-carboxylic acid (2-dimethyisulfamoyi-1,2,3,4-tetrahydro-
Lisoquinolin-6-yl)-amide

~Trifluoromethyl-biphenyi-2-carboxylic acid [2-(2-triflucromethoxy-benzenesuifonyl)-
15 1,2,3,4-tetrahydroisoquinolin-6-yi}-amide

THIOUREAS
4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-cyclopropylithiccarbamoyi-1,2,3,4-
tetrahydroisoquinolin-s-yl)-amidé

20
N-ALKYLS
\Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2,8,6-trimethyl-cyclohex-2-enylmethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl]-amide

25 4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2,4-dichloro-benzyl)-1,2,3,4-tetrahydro-
isoquinolin-6-yl]-amide

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1,5a,6,9,9a,9b-hexahydro-4H-
dibenzofuran-4a-yimethyl)-1, 2,3,4-tetrahydroisoquinolin-6-yi}-amide

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-thiophen-2-yimethyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

“ﬁﬁ’ii“li‘i‘ilf”li‘fﬂll




- serves as.a |linking group, denoted above as Y. The radical may be straight
chain or branched and/or saturated or unsaturated, containing up to three
unsat urated bonds, either double, triple or a m xture of double and triple.
The two val ences may be on different carbon atons or on the same carbon
atom and thus the term"al kylidene is 25 subsuned under this definition.
The radical will typically be classified as1&[err] radical, a [err]
radical, or a [err] radical. Typically the radical will contain 1-10 carbon
atons, al though | onger chains are certainly feasible and within the scope

of this inventi4%drfidaromethyhbipheny:-g-carbaxylic asid f(dtpymaiRpiraetbyl)- 3,3 4itetra-

~.include those i amgg_ngﬁ_&;,mn groups having 1-20, 30 preferably 1-10
carbon atons, rrve y re I'ng two hydrogen atons from a correspondi ng
saturated acyclic hydrocarbon. Illustrative values having 1-10 carbon atons

10, such as. motkyaromafLfRhonyR2eidia” oo Rbi2 mplRft £ Atelingorb

pent anmet hyl eSe,isoquinolin-6-yl)-amide

Acetic acid 5-{6-[(4'-trifluoromethyl-biphenyl-2-carbonyi}-amino]-3,4-dihydro-1H-
isoquinolin-2-ylmethyl}-furan-2-yimethyl ester

10 4'-Trifluoromethyl-biphenyi-2-carboxylic acid (2-thiophen-3-yimethyi-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

4-Triflucromethyl-biphenyl-2-carboxylic acid  [2-(2,5-dimethoxy-tetrahydrofuran-3-
yimethyl)-1,2,3,4-tetrahydro-isoquinolin-6-yl}-amide

15
-Trifluoromethyl-biphenyi-2-carboxylic acid (2-benzyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

-Trifluoromethyl-biphenyl-2-carboxylic acid (2-pyridin-2-yimethyl-1,2,3,4-tetrahydro-
20 isoquinolin-6-yl)-amide

4'-Triffuoromethyl-biphenyl-2-carboxylic acid (2-quinolin-2-yimethyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

25 4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-chloro-benzyl)-1,2,3,4-tetrahydro-
isoquinolin-6-ylj-amide

4-Trifluoromethyl-biphenyl-2-carboxylic acid (2-pyrimidin-2-yimethyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl}-amide

30 |
4'-Trifluoromethyl-biphenyl-2-carboxylic acid  [2-(3-nitro-benzyl)-1,2,3,4-tetrahydro-
isoquinofin-6-yl]-amide

[
-

e ——
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- 8- hexanet hyl

ene, heptanet hyl ene, octanethyl ene, nonanet hyl ene and so

forth. Al so included are al kylidene radicals such as ethylidene,
propyl i dene, butylidene, and sec- butylidene. Al so included are branched
i somers such as 1, 1-di net hyl di methylene, 1,1 - dinethyltetranethyl ene,

2,2-dinmethyltr

I met hyl ene and 3, 3-di net hyl pent ar net hyl ene. 5

Al kenyl ene radical s include those strai ght et7z-branched chain radicals

havi ng 2- 20 carbon atons, preferably 2-10 carbon atons, derived by renoval

of two hydrogen atons from a correspondi ng acyclic hydrocarbon group

contai ning at | ¢sHEtfluoremethybbiphboyle-cdrbbxyicr &‘cid/e[zv(amﬁﬁdéﬁl-)Zajlﬂﬁ@ﬂ'bﬂ)eﬂf,a,4-

- radi cal s havi ng, on oubl e, bond jncl.ude et henyl ene (vinylene), propenylene,
reafudipiesntinoliig etk

1- but enyl ene,

10

16

20

25

30

2 enyl ene.

-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(1-methyl-pyrrol-2-yimethyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1H-benzoimidazol-2-yimethyi)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide

4'-Trifucromethyl-biphenyl-2-carboxylic acid (2-thiazol-2-yimethyi-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

“Trifluoromethyl-biphenyi-2-carboxylic acid [2-(1-methyl-imidazol-2-yimethyl)-1,2,3,4-
tetrahydro-isoquinolin-6-ylJ-amide

-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1H-[1,2,4]triazol-3-yimethyl)-1,2,3,4-
tetrahydro-isoquinolin-6-yl}-amide

4'-trifiuoromethyl-biphenyl-2-carboxylic acid [(2-allyl)-1,2,3,4-tetrahydro-
isoquinoline-6-yl] amide

CARBAMATES
6-[(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid tert-buty! ester

Particularly preferred compounds include the following:

4'-Trifluoromethyl-biphenyl-2-carboxylicacid[2-(thiophen-2-yl-acetyl)-1,2,3,4-tetrahydro-
isoquinofin-6-y 1]-amide,

6-{(4'-Trifluoromethyl-biphenyl-2-carbonyl}-amino}-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid {1-phenyi-ethyl)-amide,

AR
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10 Al keny] ene radicals containing two double bonds (sonetines referred to
in the art as al'kadi enyl ene radicals) include 3-nethyl -2, 6-heptadi enyl ene,
2-met hyl - 2, 4- hept adi enyl ene, 2, 8- nonadi enyl ene,

3-nethy|-2,6-octadienyleneand2,6-decadieny|ene. An illustrative value for
an al kyl ene radi cal containing three doubl e _bonds (an al katri enyl ene
radical) is 9,11, 13- hept adecatri enyl ene. 1518 Al kynyl ene radi cal s

i ncl ude those straight or branched chain radicals having 2-20 carbon atons,

REERIE S - ion Eto M AT MRl R R e PRy
.bond. 111 ustr atsoquinotih-@ag)-amigelude et hynyl ene, propynyl ene, 1 -butynylene, 1

-pentynyl ene, 1-hexynyl ene, 2- butynylene 2- pent ynyl ene,
3, 3-di met hyl - 1-butynyl ene, and so forth. 20 Fol |l owi ng are

11 ustrative valufudtinefHyiBiphdR{IRbaBoRAL SIRP ! [ NPNITARAITRAIAIMY-1,8 41

are not to be taken as ﬂMltl ng I S noted tha{ Phroughout t he
speci ficatio®, tﬁtfahxd@ylﬁw‘dﬂ@m'%dﬂm@.l c radical which can be bonded
t hr ough different ri ng

-Trifluoromethyl-biphenyi-2-carboxylic acid (2-thiazol-2-yimethyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide, and

10 4'-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(1H-{1,2 4]triazol-3-yimethyl)-1,2,3,4-
tetrahydro-isoquinolin-6-yi}-amide,

Detailed Description

16 In the discussion which follows, common chemical abbreviations and acronyms
have been employed: Me (methyl); Et (ethyl); THF (tetrahydrofuran); BOC (tert-
butyloxycarbonyl, a blocking group); Ms {methanesulfonyl, mesyl); TFA (trifluoroacetic
acid); Ac (Acetyl); RP (reverse phase); HPLC (high performance liquid chromatography);

Compounds of formula | can be made by processes which include processes

20 known in the chemical arts for the production of similar compounds. Such processes
for the manufacture of a compound of formula | as defined above are provided as
turther features of the invention and are illustrated by the following procedures in which
the meanings of generic radicals are as given above unless otherwise qualified. The
processes invoive treating a compound of formula i,

25 CFq
Q NH
|
1

. J
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atoms is referred to without noting a specific point of attachment, al
possi bl e points ‘are intended, whether through a carbon aton1or a trlvalent
nitrogen. As exanples, 25 reference to (unsubstituted) "naphthyl" neans
napht h- 1-yl and naphth-2-yl; reference to "pyridyl" nmeans 2-, 3-, or
4-pyridyl; reference to "indolyl" means attachnent or bondi ng through any

of the 1-, 2-, 3-, 4-, 5-, 6-, or 7- positiﬂﬁt. Il1lustrative val ues for
[err] include nethoxy, ethoxy, propoxy, isopropoxy, but oxy, i sobut oxy,
pent oxy, hexoxy, heptoxy, and so forth. Illustrative val ues_ for

[err] includet hwhighcp ithe westem, PQBGﬁt%th? mpleculs, tiendhe moisty qonsisting of
.above, includi rﬂnﬂ?’émf With itk hﬁfraﬁéﬂ mrﬁ’ovearm Itﬁ&teﬂuhg&@ﬁbgﬁﬁgl&r@l fing ﬂrog:n)

butyl thio, isobutylthio, pent hexyl t hi o, hept

wnh a reactant whlc adds the eastern (XYZ) moiety. Reactants WhICh furnish the
eastern moiety are generally commercially available or well precedented in the scientific

§ literature. The compound of formula Il is 4'-trifluoromethyibiphenyl-2-carboxylic acid
(1,2,3,4-tetrahydroisoquinolin-6-yl)amide and is referred to herein simply as "compound
II* for the sake of convenience. The western portion of the molecule it contributes to
compounds according to the invention is the 6-[(4-trifluoromethyl)biphen-2-
yicarbonylamino]-3,4-dihydro-1H-isoquinolin-2-yl moiety.

10 The processes can be effected, generally:

(a) for a compound of formula | wherein X is carbonyi, by treating compound
Il with a carboxylic acid of formula Z-Y-COOH in the presence of a coupling reagent.
The coupling reagent is typically a carbodiimide, preferably 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide which is known by the acronym EDC and can be

15 obtained commercially. The EDC can advantageously be polymer bound as disclosed
in U.S. patent 5,416,193. The reaction is typically conducted at room temperature and
in an inert solvent, although heating can be employed if desired. Typical reaction
spans vary anywhere from a few minutes to 48 hours, typically overnight.

(b) for a compound of formula | wherein X is carbonyl or thiocarbonyl, by

20 treating compound lf with an activated form of a corresponding carboxylic acid or
thiocarboxylic acid, in the presence of a base. Typically the activated form is the
corresponding acid chloride of formula Z-Y-COCI or Z-Y-CSCl, respectively. The base
is, for example, an amine which may advantageously be bound to a polymer to reduce
cleanup, a typical bound base being polymer bound morpholinomethyl-polystyrene.

25 The reaction is generally conducted at room temperature with stirring, shaking or other
form of agitation for a time necessary to aliow the reaction to proceed to a reasonable
degree if not to completion, typically 2-48 hours, typically overnight.

Compounds made as disclosed in (a) and {b) above form structural types
previously referred to as amides and thioamides.

30 (c) for a compound of formula | wherein X is carbonyl or thiocarbonyl and Y is
NH, by treating compound Ii with, respectively, a corresponding isocyanate of formula
Z-N=C=0 or thicisocyanate of formula Z-N=C=8§, respectively. The resulting products
are compounds according to the invention referred to herein by structural type as ureas
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-9- Illustrative values for [err] include values for [err] such as fornyl,
acetyl, propionyl, butyryl, and isobutyryl. Al so included are other conmmon
cycl e-contai ning radi cals such as benzoyl. Illustrative values for [err]

i nclude values for [err] such 5 as fornyl oxy, acetyl oxy, propionyloxy,
butyryl oxy, and isobutyryloxy. Al so included _are other common

cycl e-containing radi cals such as benzoyloxy?°1llustrative val ues for [err]
i ncl ude nethoxycarbonyl ethoxycarbonyl pr opoxycar bonyl ,

I sopr opoxycar bonyl , butoxycar

d but b
Illustrative val eﬂsef?sf’wefyud e OQ%‘%'V%%“QWHB in gpdpsrt seivend,
L sopropyl am no, tpsiEalyahdlogeratsd ﬂm&ﬂdzﬁéﬂdhchs 1,5 dichicrééthaife, YypicdRi§ fdr@ time of

[err] include diiret hyI am no, diet’hyl arni no,
2-48 hours, usually ovemight.
(d) for a compound of formula | wherein X is sulfonyl, by treating compound I
5 with a corresponding sulfonyl chioride of formula Z-Y-SO,Cl. The resulting product is
of the sulfonamide structural type. The reaction is typically conducted in an inert
solvent such as a halogenated hydrocarbon {(e.g., 1,2-dichloroetharie), at room
temperature for several hours or more, typically overnight.
{e) for a compound of formula | wherein X is CH, and Y is a direct link, by
10 treating compound I with an aldehyde of formula Z-CHO in the presence of sodium
triacetoxyborohydride. This is essentially the reductive amination reported in Abdel-
Magid et al., Tetrahedron Lett., 31(39), 5595-5698 (1990). The resulting product is of
the N-alkyl structural type. The reaction is conducted in an appropriate solvent such
as a halogenated hydrocarbon, with shaking or agitating otherwise for a time of from
15 a few hours to several days at room temperature, although heat can be applied to
increase reaction rate if desired.
{f) for a compound of formula | wherein X is CH, and Y is a direct link, by
treating a compound of the formula

| CF,

) ®

25

i

with a corresponding compound of the formula Z-CH,-NH,, in the presence of mesyl

30 chioride, typically two equivalents.
(g) for a compound of formula | wherein X is thiocarbonyl by treating a

corresponding compound of formula | wherein X is CO with phosphorus pentasuifide,
P.S,;- The reaction can be carried out conventionally by using a stoichiometric amount

miiiiﬂ‘i‘iilﬁiﬁ‘ nﬂl““




di propyl am no, .dibutyl am no, and diisobutylamnno. Illustrative values for
[err] are benzylamino, (1- 15 phenyl ethyl)ami no, and (2-phenyl et hyl)amni no.

Il'lustrative values for [err] include phenyl and naphthyl Illustrative
values of [err] include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
and cycl oheptyl. Illustrative values for fused benz derivatives of [err]

i nclude 1,2, 3,4- 20 tetrahydronaphthalenyl,'?Hdanyl, and fl uorenyl.
Il'lustrative val ues of polycycloal kyl include adamantyl and

cycl opent yenyl . Ayehe(samiyess fesksel Gt et boamhewileversiparsing amide

pol ycycl oal kenylin anderrisolent ¥G¢Has pyrididd) ifend, ISdhtbne, ZRlorobenzené bHiiddiel Yhe

values for [err ]real.dlngll'! lilg %s alhl?lnir%gefﬁaer}l(tjadngp peﬂE}(/ lfgrxzriywhere from a few minutes to a few

hours,

5 The compound of formuia Il can be made as outlined in Scheme | and as

specifically exemplified in Example 1. Referring to Scheme |, 2-(4-

bromophenyl)ethylamine hydrobromide is reacted with ethyl formate in the presence

of a base to make N-[2-(4-bromophenyl)ethyilfformamide. The formamide is then

treated with phosphorus pentoxide in polyphosphoric acid to cyclize, followed by

10 treatment with hydrogen halide (e.g., HCI) gas to form the hydrohalide salt of 7-bromo-

3,4-dihydroisoquincfine hydrohalide. The hydrohalide salt is then reduced to afford 7-

bromo-1,2,3,4-tetrahydroisoquinoline. The reduced material is then nitrated by

treatment with potassium nitrate in concentrated sulfuric acid and the appropriate

fraction separated to yield 7-bromo-6-nitro-1,2,3,4-tetrahydroisoquinoline. The nitrated

16  material is then reacted with di-tert-butyl dicarbonate in the presence of a base to biock

the ring tetrahydroisoquinoline nitrogen, thereby affording 7-bromo-6-nitro-3,4-dihydro-

1H-isoquinoline-2-carboxylic acid tert-butyl ester. The ester is then hydrogenated in the

presence of pailadium-on-calcium carbonate to form the corresponding 6-amino-3,4-

dihydro-1H-isoquinoline-2-carboxylic acid ester. The amine is then reacted with 4-

20 trifluoromethylbiphenyl-2-carboxylic acid to form 6-[4"-trifluoromethylbipheny!-2-

carbonyljamino]-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester. This

product can then be deblocked conventionally to make compound II, 4-
trifluoromethyibiphenyl-2-carboxylic acid (1,2,3,4-tetrahydroisoquinolin-6-yljamide.

R
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val ues for [err]
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for [err] include
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for [err] include
for [err] include
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| ohexyl oxy, and cycl ohept yl oxy.

i ncl ude cycl obut enyl oxy, cytfopente
and cycl ohept enyl oxy.

SCHEME 1

napht hyl t hi o.

phenyl et hoxy.

30 phenyl et hyl t hi o.
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I'l'lustrativeval uesfor heterocyclyl substituents which are five-nmenber
nmonocyclic radicals include furanyl t hi ophenyl, pyrrolyl, pyrrolidinyl,
oxazolyl, thiazolyl, imdazolyl, pyrazolyl, I soxazol yl, isothiazolyl,
1,2, 3- trlazolyl 1, 2 4- trlazolyl and 1, 3,4-thi adi azolyl, and the |iKke.
IIIustratlve values for heterocyclyl substi tyents which are six-nenbered
nonocyclic radicals include 2H and 4H—pyrd%§T pyridyl, piperidinyl,

pi perazi nyl, pyrlda2|nyl yrinidinyl pyrazinyl nmor phol i nyl ,

t hi onor phol i nyl , 5- tr|a2|n d t he |ke | usgr.ative v for
het er ocycl yl subst i £ 18-SAMRRHNG fa{?'g"fqﬁyé‘&"b ﬁgﬂyvé Nﬂé%’f a FecAn Hf?e
.~heterocyclic rgulistratedd inrSthea@ 2. NRéfeiting tbssarndﬁl 2, I nitrabengdic acid Weaﬂ %Bufairéd :
benZOthlophenyéMGﬂﬁnZIn]ﬁgﬁgPéH benzt hi azol yl, and carbazol¥
Il lustrative v 0 the presenseof tbeéﬂt%hmcempeﬂed 2)s Gempatnd (2)
derivati ?/es |15 cah $hefr lw‘qmtl e T &ftiselis Caltakbiiedbase e WitBetd HyBrysi | and
i soqui nolin ui nazo
g y q xylatlonyto yield compound (3). Compound (3) can, if desired, be treated with
acetic anhydride in toluene or other hydrocarbon solvent to make anhydride (3a).
Reduction of compound (3) or {3a) affords the corresponding diol (4) which can then
be treated with mesyl chloride to form the dimesylate which is subsequently cyclized
with ammonia, thereby affording compound (5). Compound (5) is then conventionally
10 N-blocked to yield compound (6), which in turn is reduced to make corresponding
amine (7). Amine (7) can then be treated with the acid chiloride of 4-
triflucromethyibiphenyl-2-carboxylic acid {(made by treating the corresponding free acid
with thionyl chloride) to make the corresponding amide analog (8) of compound |,
Compound (8) can be deblocked conventionally, as illustrated and discussed in

16 Scheme |, to afford compound II.

i
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pht hal azi nyl, phenot hi azinyl, acridinyl, and phenoxazinyl. Illustrative
exanpl es for hetérocyclyl groups which are fused pol ycyclic radicals other
than the fused benz systens exenplified above include purinyl and
pteridinyl. Illustrative values of [err] include nethyl, ethyl, propyl,

i sopropyl, 20 isobutyl, butyl, tert-butyl, pentyl, hexyl, and the I|ike.

Il lustrative values for [err] include triflt¥romethyl, pentafl uoroethyl,
and heptafl uoropropyl. Illustrative values for [err] include
trifluoronmethoxy and pentafl uoroet hoxy. 25 Compounds according to
the invention can frequently be categﬁggﬁﬁg énto groups based on the

I i nking group fornmed by ithe ring nit f=the 1,2,3,4-tetra-

‘hydr oi soqui noline ring (shown in formula I) take oget her with the group
in -XYZ which links the XYZ noiety to the said rj B‘nitrogen. Such

cat egories include 1 0
° OZN\@f) Halonata/Base 2 Oplte
catalyst -
5 cool 00H

(1) @ NaOH/H,0
MaOH
0.H o 0
———————
toluane
10 00K
14< )]
lBHS’THF (3a)

BHg/ THF

0; Hg-Cl then O,
_ammonia H '
H‘—
Nl 4> OH

lBOC-anhydride

16

CFy

.. O,

i Jrascs D, - ”
W icapoise

7

—— —
——
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30 [err] . .-12- Bonding can also preferably be through the carbonyl or
t hi ocarbonyl group to a cyclic carbon atom By "cyclic carbon atonf is
meant a saturated or unsaturated carbon atom contained in a (saturated,
partially unsaturated, or aromatic) carbocyclic or heterocyclic ring. For
conpounds wherein Y is hydrocarbyl ene, bondizrg I's through the

The compounnd of formula lll can be made as illustrated in Scheme 3 starting
with the diol (4) first shown in Scheme 2. Referring to Scheme (3), dioi (4) is reduced
with hydrogen in the presence of platinum-on-carbon catalyst to make corresponding
amino diol (9). Amino diol (9) can then be reacted with the acid chloride of 4'-

5 trifluoromethylbiphenyi-2-carboxylic acid to afford compound ill. Compound Ili can, as
shown, then be cyclized with ammonia in the presence of a catalyst to make compound
.

As also shown in Scheme 3, compound lll can also be reacted directly with a

corresponding amine of formula Z-CH,-NH, in the presence of base and catalyst to
10 make a compound of formula |, designated la in Scheme 3, wherein X is CH, and Y is

a direct link.
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5 carbonyl. or thiocarbonyl group to an aliphatic carbon atomin Y. For
ureas and thioureas wherein X=CO or CS, respectively and Y=NH, bonding is
preferably through the (easternnobst as shown) am no group to a cyclic
carbon atomin Z. For sone ureas and thioureas [err] the (easternnost)
amno nitrogen is part of Z. In this case bonding is preferably through the
easternnost amino 10 group to an aliphatic cébon atomin the renmining
portion of Z. For sulfonam des according to the invention [err] and Y is
preferably hydrocarbylene, or a direct link. For sulfonam des wherein Y is
hydr ocar byl ene, bonding is through the sulfonyl group to an aliphatic
carbon atomin Y. For sul fonani deSCltdIBi 8 Y is a direct Iink, bonding is
preferably through the sulfonyl group 15 to a cyclic carbon atomin Z. For
sul fonam des wherein Y is a direct link, bonding can also be to NH which is
part of Z, in which case bonding is through X directly to an am no nitrogen

5 Pt-C/Hp
Reduce
H D by cry,
(4) |
10 ocl
CFy iiln
4

CF, '
O 0 \NH Ns-Cl 0 H
mme—
15 NHp H
O O 111
11 Ms-Cl

HaN-Z
CFq l 2

20 O 0 /GO—CHE—Z

m—
—_—
—
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[err] preferably bond through the nethylene group to a cyclic carbon atom
in Z 20 For carbanmates wherein X=CO and Y=O bonding is preferably

t hrough the oxy (0) portion of the linkage to a cyclic carbon atomin the
remai ni ng portion of Z. For carbamates wherein X=CO and Y=direct link the
oxy linkage is part of Z, and in these bonding is preferably to a cyclic or
aliphatic carbon atomin the remai ning portiocgzof Z, nost preferably to an
al i phatic carbon atomin the remai ning portion of Z 25 For those
conmpounds of formula | wherein Y is hydrocarbyl ene, bonding to Z is through
an al i phatic carbon atGunvemtionapmethoxs ahy/dr tedhnijjues of purificatiors afdi§dpsaratRinCiioWn

he above str uct & HoB3KBEBIT e S AR LRES b BPEIBe campauads dljhe iventon. Such
Preferred conpouiékhniquies itéfude i tipds! &? ehidenatbdraPhy IMPLICS cBRFH dHrématd@idphyeRihg
common adsorbents such as silica gel, and thin layer chromatography),

5 recrystallization, and differential (i.e., liquid-liquid) extraction techniques.

The compounds herein form cationic salts such as acid addition salts and the
expression "pharmaceutically-acceptable salts” is intended to define but not be limited
to such salts as the hydrochloride, hydrobromide, suifate, hydrogen sulfate, phosphate,
hydrogen phosphate, dihydrogenphosphate, acetate, succinate, citrate,

10 methanesulfonate (mesylate) and p-toluenesulfonate (tosylate) salts. For many
compounds polyaddition salts are feasible.

The acid addition salts of the compounds of the present invention are readily
prepared by reacting the base forms with the appropriate acid. When the salt is of a
monobasic acid (e.g., the hydrochloride, the hydrobromide, the p-foluenesulfonate, the

15 acetate), the hydrogen form of a dibasic acid (e.g., the hydrogen sulfate, the succinate)
or the dihydrogen form of a tribasic acid (e.g., the dihydrogen phosphate, the citrate},
at least one molar equivalent and usually a molar excess of the acid is employed.
However when such salts as the sulfate, the hemisuccinate, the hydrogen phosphate
or the phosphate are desired, the appropriate and exact chemical equivalents of acid

20 will generally be used. The free base and the acid are usually combined in a co-solvent
from which the desired salt precipitates, or can be otherwise isolated by concentration
and/or addition of a non-solvent.

The compounds of the present invention are orally administrable and are
accordingly used in éombination with a pharmaceutically acceptable carrier or diluent

25 suitable to oral dosage forms. Suitable pharmacettically-acceptabie carriers include
inert solid fillers or diluents and sterile aqueous or organic solutions. The active
compound will be present in such pharmaceutical compositions in amounts sufficient
to provide the desired dosage amount in the range described below. Thus, for oral
administration the compounds can be combined with a suitable solid or liquid carrier

30 or diluent to form capsules, tablets, powders, syrups, solutions, suspensions and the
like. The pharmaceutical compositions may, if desired, contain additional components
such as flavorants, sweeteners, excipients and the like.

I
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cat egori'zed, according to the types of |inking groups shown in parti al
structure above. This is the replacenent sheet -13- [err] -14- [err]

10
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-28-

The tablets, pills, capsules, and the like may also contain a binder such as gum
tragacanth, acacia, comn starch or gelatin; excipients such as dicalcium phosphate; a
disintegrating agent such as corn starch, potato starch, alginic acid; a lubricant such
as magnesium stearate; and a sweetening agent such as sucrose, lactose or saccharin.

When a dosage unit form is a capsule, it may contain, in addition to materials of the
above type, a liquid carrier such as a fatty oil.

Various other materials may be present as coatings or to modW the physical
form of the dosage unit. For instance, tablets may be coated with shellac, sugar or
both. A syrup or elixir may contain, in addition to the active ingredient, sucrose as a
sweetening agent, methyl and propylparabens as preservatives, a dye and a flavoring
such as cherry or orange flavor.

These active compounds may also be administered parenterally. For parenteral
administration the compounds can be combined with sterile aqueous or organic media
to form injectable solutions or suspensions. Solutions or suspensions of these active
compounds can be prepared in water suitably mixed with a surfactant such as
hydroxypropyiceliulose. Dispersions can also be prepared in sesame or peanut oil,
ethanol, water, polyol (e.g., glycerol, propylene glycol and liquid polyethylene glycol),
suitable mixtures thereof, vegetable oils, N-methyl glucamine, polyvinylpyrrolidone and
mixtures thereof in oils as well as aqueous solutions of water-soluble pharmaceutically
acceptable salts of the compounds. Under ordinary conditions of storage and use,
these preparations contain a preservative to prevent the growth of mi&oorganisms.
The injectable solutions prepared in tr;is manner can then be administered
intravenously, intraperitoneally, subcutaneously, or intramuscutarly.

The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersions. In all cases, the form must be sterile and
must be fluid to the extent that easy syringability exists. It must be stable under the
conditions of manufacture and storage and must be preserved against the
contaminating action of microorganisms such as bacteria and fungi.

The dose of a compound of formula | which is administered will generally be
varied according to principles well known in the art taking into account the severity of
the condition being treated and the route of administration. In general, a compound
of formuta | will be administered to a warm blooded animal (such as a human) so that

||IIlI
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-16- [err] -17-
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an effective dose, usually a daily dose administered in unitary or divided portions, is
received, for example a dose in the range of about 0.1 to about 16 mg/kg body weight,
preferably about 1 to about 5 mg/kg body weight. The total daily dose received will
generally be between 1 and 1000 mg, preferably between 5 and 350 mg.

The compounds of this invention may be used in conjunction with other
pharmaceutical agents, including other lipid lowering agents. Such agents include
cholesterol biosynthesis - inhibitors, especially HMG CoA reductase inhibitors and
squalene synthetase inhibitors; bile acid sequestrants; fibrates; cholesterof absorption
inhibitors; and niacin.

A test compound is considered to be active if it is active in any of the following
screens.

The activity of a compound according to the invention can be assessed by
measuring inhibition of apo B secretion in HepG2 cells.

HepG2 cells are grown in Dulbecco’s Modified Eagles Medium plus 10% fetal
bovine serum (growth medium; Gibco) in 96-well culture plates in a humidified
atmosphere containing 6% carbon dioxide until they are approximately 70% confiuent.
Test compounds are dissoived at 10-20 mM in dimethyl sulfoxide which is then diluted
to 1 uM in growth medium. Serial 1:1 dilutions of this stock are made in growth
medium and 100 4 of each are added to separate wells of a 96-well culture plates
containing HepG2 cells. Twenty four hours later, growth medium is collected and
assayed by specific ELISA for apoB and, as a control, apoAl concentrations. Inhibitors
are identified as compounds that decrease apoB secretion into the medium without
affecting the secretion of apoAl. The ELISA for apoB is performed as follows.
Monoclonal antibody against human apoB (Chemicon) is diluted to 5 ug/ml in
phosphate buffered saline/azide (PBS + 0.02% Na azide) and 100 4 are added to ea.h
well of a 96-well plate (NUNC Maxisorb). After an ovemnight incubation at room
temperature, the antibody solution is removed and wells are washed 3 times with
PBS/azide. Non-specific sites on the plastic are blocked by incubating wells for 1-3
hours in a solution of 1% (w/v) bovine serum albumin (BSA) made in PBS/azide. 100

4l of various dilutions of growth medium from the HepG2 cells or apoB standards
(made in 0.004% Tween 20/1% BSA in PBS/azide) are added to each well and

incubated for 18 hours. Wells are aspirated and washed 3 times (0.1% Tween 20 in
PBS) prior to adding 100 4l of a 1/1000 dilution of the secondary antibody, goat anti-

This Sheet Has Been RT

ARG



[err]

- 18-

nol ecule (i.e
renoved fromthe tetrahydroi soquinolinyl ring nitrogen) with a reactant
whi ch adds the eastern (XYZ) npoiety. Reactants which furnish the eastern
noi ety are generally commercially available or well precedented in the
scientific -30-

10
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[err] whi ch contributes the western portion of the

the noiety consisting of fornula 11 with the hydrogen

human apoB (Chemicon). After a 3 hr incubation at room temperature, this solution is
aspirated and the wells are again washed 3 times as above. 100 /1 of a 1:1600 dilution
(in PBS/1% BSA2mM MgCl,) of rabbit antigoat IgG conjugated to alkaline
phosphatase (Sigma) are then added to each well and incubated for 1 hr at room
temperature. After aspirating, the wells are washed 4 times as above and 100 4l of 1
mg/ml p-nitrophenylphosphate (pNPP; Sigma) in 25 mM sodium (bi)carbonate/2 mM
MgCl,, pH 9.5, are added to each well and incubated for 20-30 minutes and then the
reaction is terminated by the addition of SOM of 0.2N NaOH. Absorbance of each well
is read at 405 nm and the background at 650 nm is subtracted. ApoB concentration
is calculated from a standard curve constructed from purified LDL standards that are
run in parallei in the same assay. ApoAl is measured in an analogous manner except
that antibodies for apoAl (Chemicon) are used in place of the antibodies for apoB and
antigen incubation is at 37° instead of room temperature.

Activity can also be confirmed if a test compound inhibits MTP activity directly.

Inhibition of MTP activity by a compound can be quantitated by observing the
inhibition of transfer of radiolabeled triglyceride from donor vesicles to acceptor vesicles
in the presence of soluble human MTP. The procedure for preparing MTP is based on
the method of Wetterau and Zilversmit (Biochem. Biophys. Acta (1986) 875:610).
Briefly, human liver chunks, frozen at -80°C, are thawed on ice, minced, and rinsed
several times with ice cold 0.25 M sucrose. All subsequent steps are performed on ice.
A 50% homogenate in 0.25 M sucrose is prepared using a Potter-Eivehjem Teflon
pestie. The homogenate is diluted 1:1 with 0.25 M sucrose and centrifuged at 10,000
x g for 20 min at 4°C. The pellet is resuspended in sucrose and recentrifuged at
10,000 x g for 20 min. The supernatants are combined and the microsomes peileted
by centrifugation at 105,000 x g for 76 min. The supemnatant is discarded and the
microsomal pellet is suspended in a minimal volume of 0.25 M sucrose, diluted to 3 mi
per gm starting liver weight with 0.15 M Tris-HC! pH 8.0. This suspension is divided
into 12 fractions, and centrifuged at 105,000 x g for 75 min. The supematants are
discarded and the microsomal peliets are stored frozen at -80°C until needed. For
preparation of MTP prior to performing the assay, a thawed pellet is suspended in 12
mil of cold 50 mM Tris-HCI, 50 mM KCi, 5§ mM MgCl, pH 7.4 and 1.2 mi of a 0.54%
deoxycholate (pH 7.4} solution is added slowly with mixing to disrupt the microsomal
membrane. After a 30 min incubation on ice with gentle mixing, the suspension is

Il
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5 literature.

The conpound of formula 11 is

4' -trifluoronethyl bi phenyl -2-carboxylic acid

(1, 2, 3,4-tetrahydroi soquinolin-6-yl)amde and is referred to herein sinply

as "conpound I1" for the sake of convenience. The western portion of the
nmol ecule it contributes to conpounds accorQ&Pg to the invention is the
6-[ (4" -trifluoronethyl)biphen-2- B

yl car bonyl am no] - 3, 4- di hydr o- 1Hi soqui nol i n-2-yl noiety. 10 The
processes can be

hor ain X i o c2PuBEed o108 A0 G ipr o bk el SRaFHEIN, Cantpbing!ihe saLble VTP

formula Z-Y-

" ‘reagent is typically a carbodiimde, prefer : -
aCho BOAEDHAR 038 NANS, SF. 7l T Pimian ivar TR scaterest a8 426in

outasleas

di et hyl am nop
be 15 obt ai ned o4 Wiked 158 ad:

toR, lsflalpZRERP 2B ddyswithod! Eh%rﬁb;rdi %gﬁ% ti:nfffg‘ 3smuni TAOHCI, 40

bﬁQ%@u@e‘?‘QﬁW? aPﬁﬁBQ SHEw

ﬁ%&éﬂ r ;
disclosed in U S patent ,416%‘3?93. e reaction 1s y%’l cally conc'l‘uct ed at

room t enper af uloss htransfenactivitwith storageup 8@ dayssh heating can be enpl oyed

I T desired. Typical | {686Hb08re prepared under nitrogen by room temperaturs, bath sonication

10

16

20

25

of a dispersion of 400 #M egg phosphatidyicholine (PC), 75 uM bovine heart cardiolipin,
and 0.82 gM [14C]-triolein (110 Ci/mol) in assay buffer. The lipids in chloroform are
added in the proper amounts and dried under a nitrogen stream before hydrating with
assay buffer. Acceptor fiposomes are prepared under nitrogen by room temperature
bath sonication of a dispersion of 1.2 mM PC, 2.3 uM triolein and 30 pM [3H]-PC (50
Ci/mol) in assay buffer. The donor and acceptor liposomes are centrifuged at 160,000
x g for 2 hrs at 7°C. The top 80% of the supernatant, containing small unilameliar
liposomes, are carefully removed and stored at 4°C untif used for transfer assays.

MTP activity is measured using a transfer assay which is initiated by mixing
donor and acceptor vesicles together with the soluble MTP and test compound. To
100 4 of either a 5% BSA (control) or 5% BSA containing the test compound, are
added 500 4l assay buffer, 100 11 donor liposomes, 200 4 acceptor liposomes and 100
i of diluted MTP protein. After incubation at 37°C for 45 min., triglyceride transfer is
terminated by adding 500 4l of a 50% (w/v) DEAE cellulose suspension in assay buffer.
Following 4 min of agitation, the donor liposomes, bound to the DEAE cellulose, are
selectively sedimented by jow speed centrifugation. An aliquot of the supematant
containing the acceptor liposomes is counted and the 3H and 14C counts are used to
calculate the percent recovery of acceptor liposomes and the percent triglyceride
transfer using first order kinetics. Inhibition of triglyceride transfer by test compound
is manifest as a decrease in 14C radioactivity compared to controls where no test
compound is present.

Activity of test compounds as MTP inhibitors can also be measured in vivo
according to the following test.

Male mice (20-30g.; various strains) are dosed by oral gavage (0.25 ml/25 g.
body weight) with test compound suspended in an aqueous 0.5% methyl cellulose
solution. Compound solutions are dosed either multiple times over several days or,
alternatively, once 90 minutes before mice are euthanized and blood is coliected for
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spans vary. anywhere froma few mnutes to 48 hours, typically overnight.
(b) for a compound of fornmula I wherein X is carbonyl or thiocarbonyl, by
20 treating conpound 11 with an activated form of a correspondi ng
carboxylic acid or thiocarboxylic acid, in the presence of a base.
Typically the activated formis the correspondlng acid chloride of formula
Z-Y-COO or Z-Y-CSCl, respectively. The base3?s, for exanple, an anine

whi ch may advantageously be bound to a polyner to reduce cl eanup, a typical
bound base being pol ymer bound norphol i nonmet hyl - pol ystyrene. 25 The
reaction i s gendrepargtionoofisetus akher serHM: isnpesaved fer fidlycedde qconaentralienkbi @

Broceed to aresotipiel fkyriio delay RrDRCERRAR! Weko TN ChiEaks Wi Hinibiors
typi cal | y over niaghidentifiedoytheis abilitytodoweri mmswy(tamdeaps sempated tairontrof mice
() for a &%Bﬁ?ﬁ%%%&?hﬁ &4 SWherei n X i o carbonyl or thiocarbony
yl or thiocarbonyl and Y
i's The present lnventlon is illustrated by the following Examples. However, it
should be understood that the invention is not limited to the specific details of these
examples.
Exampie 1
This example illustrates how to make the intermediate compound of formula H
10 N-[2-(4-Bromo-ph -ethyl}-formamide
500 g (1.78 mol) of 2-(4-bromo-phenyl)-ethylamine hydrobromide, 1 liter {12.4
mol) of ethyi formate and 248 mi (1.78 mol) of triethylamine were combined and heated
to refiux for 3 hrs. The reaction was treated with 1 liter each of deionized water and
ethyl acetate. The organic layer was separated and washed with 1 liter each of water
15 and brine. The organic layer was dried over anhydrous magnesium sulfate, filtered and
concentrated to yield 378 g of a solid.
MS (Cl): 245 (M + NH,")

7-Bromo-3 4-dihydro-isoquinoline hydrochloride
20 in a 12 liter three neck round bottom flask, 4 kg of polyphosphoric acid was

heated to 150°C and stired. To the stirring polyphosphoric acid was added 5§30 g
(3.75 mol) of phosphorus pentoxide in three portions of approximately 176.7 g each.
After the phosphorus pentoxide had dissolved, 378 g (1.66 mol) of N-[2-(4-bromo-
phenyl)-ethyl]-formamide was added. The reaction temperature was then raised to

25 200°C and maintained for two hours. At this point, the reaction temberature was
allowed to cool to 160°C and poured onto 16 liters of ice. The mixture was stirred for
0.5 hours, basified to pH 12 with 10N sodium hydroxide solution and extracted three
times with 3 liters of dichloromethane. The combined organic layers were washed with
1 liter of saturated sodium chioride solution, dried over anhydrous sodium sulfate,

30 filtered and concentrated to an oil. The oil was dissolved in 2.5 liters of methanol and
saturated with anhydrous HCl gas. The resuiting solution was concentrated to one liter
volume and 1 liter of diethyl ether was added. The resulting precipitate was filtered,
washed with diethyl ether and air dried to yield 219 g of a solid.
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NH, by treating conpound 11 with, respectively, a corresponding i socyanate
of formula Z-N=C=0 orthiol socyanate of fornulaZ-N=C=S, respectively. The
resul ting products are conpounds according to the invention referred to
herein by structural type as ureas -20- and thioureas, respectively. The
reaction is generally conducted in an inert solvent, typically a

hal ogenat ed hydrocarbon such as 1,2-dichl oro®¥hane, typically for a tine of
2-48 hours, usually overnight. (d) for a conmpound of fornuI?fI m?erﬁ:n Xdis
sul fonyl, by treating conpound Il 5 with a corresponding sul fonyl chloride
of for)r/rula )[/err]. ThMS &l 210 frdAuct is of the sul fonami de structural

.type. The reaction is typically conducted in an inert

7-Bromo-1.2 3 4-tetrahydroisoquinoiine

219 g (0.89 mol) of 7-bromo-3,4-dihydro-isoquinoline hydrochloride and 1.5 liters
5 of water were combined and heated to 50°C. 33.7g (0.89 mol) of sodium borohydride
was added in portions over 0.5 hours at which time the temperature rose to 62°C. The
reaction was then cooled to ambient temperature and extracted three times with 1 liter
of dichloromethane. The combined organic layers were washed with 1 liter of saturated
sodium chioride solution, dried over anhydrous sodium sulfate and concentrated to
10 yield 173 g of an oil.
MS (Cl): 212(M + H)

7-Bromo-6-nitro-1,2.3,4-tetrahydroisoquinoline
In a 5 liter three neck round bottom flask, 173 g (0.813 mol) of 7-bromo-1,2,3,4-

16 tetrahydroisoquinoline was dissolved carefully into 950 ml of concentrated sulfuric acid.
The resulting solution was cooled to -6°C and a solution of 82.7g (0.816 mol) of
potassium nitrate in 1 liter of concentrated sulfuric acid was added dropwise. After
addition, the reaction was maintained at -6°C for 15 minutes and poured onto 3 liters
of ice. The resulting mixture was basified to pH 14 with 50% sodium hydroxide

20 solution. The basic solution was extracted three times with 1 liter of dichloromethane.
The combined organic layers were washed with 1 liter each of water and saturated
sodium chloride solution. The organic layer was dried over anhydrous sodium suifate,
filtered and concentrated to yield 201g of an oil. The oil preadsorbed onto silica gel
was charged onto a column of 4 kg of silica gel and eluted with a gradient of 1-6%

25 methanol/dichioromethane. The fractions containing product were combined and
concentrated to yield 115 g of a solid.

'H NMR (300 MHz, CDCl,) 6 7.61 (s, 1H); 7.38 (s, 1H); 4.10 (s, 2H); 3.20 (t, 2H);
2.90 (t, 2H).

7-Bromo-6-nitro-3,4-dihydro-1H-isoquincline-2-carboxylic acid tert-butyt ester

30 1159g(0.447 mol) of7-bromo-6-nitro-1,2,3,4-tetrahydroisoquinoline, 45.2 g (0.447
mol) of TEA, 97.5 g (0.447 mol) of di-tert-butyt dicarbonate, 3.2 liter of dioxane and 0.5
liter of water were combined and stimed at ambient temperatura for 1.5 hrs. The
reaction was concentrated to remove the dioxane, 1 liter of saturated sodium
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sol vent such as a hal ogenated hydrocarbon (e.g., 1,2-dichloroethane), at
roomtenperature for several hours or nore, typically overnight. (e) for a
conpound of forrmula | wherein Xis [err] and Y is a direct link, by 10
treating conpound Il with an al dehyde of formula Z-CHO in the presence of
sodiumtriacet oxyborohydride. This is essentially the reductive am nation
reported in Abdel- Magid et al., Tet r ahedr o%ettt ., 31(39), 5595-5598
(1990). The resulting product is of the N-alkyl structural type. The

yar ocar bon. v Plretimele st ad] o eRtaciri e Wi 1 Jier ticpioipmethans. The
-few hours to seugyanlc el was extrasted W@aﬁé@ove&kﬁ&gawhﬂm&te%a cBﬁcémﬂtécPd

to increase reactlon rate i f desired. (f) for a conpound of fornula |
wherein X is [ efhe resufling solid wagrecrystalliz frornysqmohty ﬂelddﬁpcgmfda selid. he
formula [err] 'H NMR (250 MHz, DMSO) 6 7.88 (s, 1H); 7.81 (s, 1H); 4.58 (s, 2H); 3.56 {t, 2H);

5 2.81 (t, 2H); 1.42 (s, SH).

6-Amino-3.4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyi ester

59 g (0.16 mol) of 7-bromo-6-nitro-3,4-dihydro-1H-isoquinoline-2-carboxylic acid
tert-butyl ester, 10 g of §% palladium on calcium carbonate and 49 g of ammonium
10 acetate in 1 liter of acetic acid was hydrogenated on a Parr shaker for 5 hrs. The
reaction was filtered through Celite, concentrated, basified to pH 12 with 4N sodium
hydroxide and extracted with methylene chioride. The organic layer was washed with
water, brine, dried over magnesium sulfate and concentrated to yield 40 g of an oil.
'H NMR (300 MHz, DMSO) & 4.87 (s, 2H); 4.27 (s, 2H); 3.44 (t, 2H); 2.57 (t, 2H);
15 1.39 (s, 9H).

6-{(4'-Trifluoromethyl-biphenyi-2-carbonyl)-amino]-3.4-dihydro-1H-isoquinoline-2-
carboxylic acid tert-butyl ester
7.6 g {29 mmol) of 4-trifluoromethyl-biphenyl-2-carboxylic acid, 7.1 g (29 mmol)
20 of 6-amino-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester, 100 mg of
DMAP and 6.1 g {32 mmol) of EDCI were mixed in 130 mi of methylene chioride for 12
hrs. Reaction was extracted with 2 x 150 ml 1N HCl, 2 x 1560 mi 1N NaOH, 150 mi
water, brine and concentrated to yield 14 g of a beige foam.
MS (Cl): 519 (M + Na")
25 'H NMR (250 MHz, CDCl,) & 4.49 (s, 2H); 3.60 (t, 2H); 2.77 (t, 2H).

4.g(8mmol)ot6-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester and 6 mi (78 mmol) of TFA were mixed in

30 60 ml of methylene chloride for § hrs. 40 mi of methylene chloride was added and
organic was extracted with 3 x 50 ml of saturated sodium bicarbonate and brine.
Organic layer was dried over sodium sulfate and concentrated to yield 3.1 gm of solid.

MS (Cl): 397 (M + H")
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wi th a correspondi ng conmpound of the forrmula [err], in the presence of

mesyl 30 chloride, typically two equivalents. (g) for a conpound of formula
| wherein X is thiocarbonyl by treating a corresponding conpound of formula
| wherein X is [err] with phosphorus pentasul fide, [err]. The reaction can

be carried out conventionally by using a stg\,% hi ometric anount -21- of
[err] (or an excess if desired) and heating together with the
correspondi ng amide in an inert solvent such as pyridine, xylene, benzene,

chl orobenzene o : chi i sual Ly Jmplepented at reflux for
anywhere from aﬁlpée %Il%&cggh%ghggfciﬁgﬁgﬂ% _gmtaaes b\§ the Sriteria prewougly seteforth, were
synthesized by the procedure described in method A.

Method A
5 Into a glass screw topped vial was placed 150 4l of a 0.020M solution of the
acid chloride in 1,2-dichloroethane (3.0 umol), followed by 83 ul of 0.030M 4
trifiuoromethyl-biphenyl-2-carboxylic acid (1,2,3,4-tetrahydroisoquinolin-6-yl)-amide in
1,2-dichloroethane (2.6 umol), followed by 25 mg polymer bound
morpholinomethyipolystyrene (@2.5 ymol/gm=62 umoi). After shaking at 20°C for 16
10 hours, 10 il was removed and diluted to 100 x4 with methanol for RPHPLC and MS
analysis. The polymer was removed by filtration and the filtrate was concentrated to
dryness under vacuum.
Example 2
By Method A described above, 4-trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-
"15  cyclopentyl-propionyi)-1,2,3,4-tetrahydroisoquinolin- 6-yl]-amide was made by reacting
compound Il with 3-cyclopentylpropionyl chioride in the presence of polymer-bound
morpholine.
MS (Cl): 521 (M + H")

20 Examples 3-39
The following compounds were made according to methods analogous to those

described in Example 2 by reacting compound Il with the appropriate corresponding

acid chloride.

25 ~Trifluoromethyl-biphenyl-2-carboxylic acid (2-phenylacetyl-1 ,2,3,‘4-tetrahydro-
isoquinolin-6-yl)-amide
MS (Cl): 515 (M + H")
'H NMR (250 MHz, CDCl,) & 4.68 and 4.53 (s, 2H); 3.80 (s, 2H); 3.80 and 3.61
(t, 2H); 2.76 and 2.59 (t, 2H).

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-benzoyl-1,2,3 4-tetrahydro-
isoquinolin-6-yl)-amide
MS (Cl): 601 (M + H") S
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5 The conpound of fornula 11 can be nade as outlined in Schenme | and
as specifically exenplified in Exanple 1. Referring to Schenme 1,
2- (4- bronophenyl)ethyl am ne hydrobromde is reacted with ethyl formate in
t he presence of a base to make N-[2-(4-bronophenyl)ethyl]formam de. The
formam de is then treated wi th phosphorus pentoxide in pol yphosphoric acid
to cyclize, followed by 10 treatnent with h'?ﬁ'rogen halide (e.g., HC) gas
to formthe hydrohalide salt of 7-brono- 3, 4-dihydroisoquinoline

hydrohal i de. The_hydrohalide salt_is then reduced to afford 7-_bro

2.3, 4-tet r ahydt smflmmmeh RoREaAE ok G-furenEscar ey, 2 Sdr sty
-,treat ment W thj 160 Parhidat € 1 n concentrated sulfuric acid and the
approprlatefractlons aratedto ield 7-bronmo-6-nitro-1

. 2,3, 4-tetrahydroi sdB{@ #REMMME hitrated 15 material is then reacted

mnth di-tert-butyl dicarbonate in the presence of a base to block the ring
tetrahydroi soqui noline nitrogen, thereby affording

7- br onp- 6- ni Br o- 3, 4JHTHWQMGW-DMGhﬂ&-¢Wb°Zy|Mrmy[a-G'ddO@'b@tVM)bhﬂﬁ 4-
ester. The est?&rdh%;o%%u%ﬁﬁg%%'gg in the

MS (Cl): 501 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-benzyloxyacetyi-1,2,3,4-
10 tetrahydroisoquinolin-6-yi)-amide
MS (Cl): 545 (M + H")

4-Trifluoromethyl-biphenyi-2-carboxylic acid [2-(4-heptyl-benzoyl)-1,2,3,4-
tetrahydroisoquinolin-6-yf]-amide
15 MS (Cl): 599 (M + H")

4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(bicyclo{2.2.1]l;xept-5-ene-2-
carbonyi)-1,2,3 4-tetrahydroisoquinolin-6-yi}-amide
MS (Cl): 517 (M + H")
20
4-Triflucromethyi-biphenyl-2-carboxylic acid [2-(5-methyl-3-phenyl-isoxazole-4-
carbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yi}-amide
MS (Cl): 582 (M + H")

25 4-Trifluoromethyl-biphenyl-2-carboxylicacid (2-tetradecanoyi-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide
MS (Cl): 607 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3,3-dimethyl-butyryl)-1,2,3,4-
30 tetrahydroisoquinolin-6-yl]-amide
MS (Ci): 495 (M + H")

-Trifluoromethyl-biphenyi-2-carboxylic acid (2-phenoxyacetyl-1,2,3,4-tetra-
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presence of. palladi um on-cal ci um carbonate to formthe correspondi ng _

6- am no- 3, 4- di hydro- 1Hi soqui nol i ne-2-carboxylic acid ester. The amne is
then reacted with 4'- 20 trifluoronethyl bi phenyl-2-carboxylic acid to form
6-[4' -trifluoronethyl bi phenyl - _
carbonyl)anino]-3,4-dihydro-lH—isoquinolinegﬁ:carboxylic acid tert-butyl
ester. This product can then be debl ocked cOHventionally to nmake conpound
I1, 4" - trifluoronethyl bi phenyl -2-carboxylic acid

(1,2,3,4- tetrahx%rgisga&%m’_éyﬁagdl ) am de. -22- [err]
MS (Cl): 631 (M + H")

Aceticacid2-oxo-1-phenyi-2-{6-[(4"triflucromethyl-biphenyl-2-carbonyl)-amino)-
§ 3,4-dihydro-1H-isoquinolin-2-yl}-ethyl ester -
MS (Cl): 573 (M + H")

"-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(th:ophene-2-carbonyl)-1 2,34
tetrahydroisoquinolin-6-yi]-amide
10 MS (Cl): 507 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid {2-(2,2,5,7-tetramethyl-1-oxo-
indane-4-carbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
MS (ClI): 611 (M + HY)

15
4'-Trifluoromethyi-biphenyl-2-carboxylic acid (2-octanoyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide
MS (Cl): 623 (M + H")
20 4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-octadec-9-enoyl-1,2,3,4-

tetrahydroisoquinolin-6-yl)-amide
MS (Ci): 661 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-{quinoxaline-2-carbonyl)-1,2,3,4-
26 tetrahydroisoquinolin-6-yi]-amide
MS (Ci): 553 (M + H")

4-Oxo0-4-{6-[(4'-trifluoromethyi-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-
isoquinolin-2-yl}-butyric acid methy! ester
30 MS (CI): 511 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(biphenyl-4-carbonyi)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide el
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-23- The compound of fornula 11 can, alternatively, be nmade by a second

route as illustrated in Scheme 2. Referring to Schene 2, nitrobenzoic acid
(1) can be treated with dimethyl mal onate in the presence of base to form
conmpound (2). Conpound (2) can then be treated with aqueous al coholic base

to effect hydrolysis and 5 decarboxyl ati on %ﬁyi el d conmpound (3). Conpound
(3) can, if desired, be treated with acetic hydri de in toluene or other
hydr ocar bon sol vent to make anhydri de (3a). Reduction of compound (3) or

(3a) affords the cor q: gg (4) which can then be treated with
mesyl chloride to fopﬁsm n@g O'ﬁ?e whi ch is subsequently cyclized with
.ammoni a, thereby affording corrpound (5). Conpound (5) is then

conventionally 10 N-QI ked t ﬁ/L d compound (6), which in turn is reduced
to make correspondi n "\63} ipharyire-carboxylis, agidn (2 Rrentancyl-42.3,4-tetrahydro-

acid chloride CliﬁoddinoIm—6-yl)—an'nde
5 MS (Cl): 481 (M + H')

4-Trifluoromethyl-biphenyl-2-carboxylic acid (2-isobutyryl-1,2,3,4-tetrahydro-
isoquinolin-6-yi)-amide
MS (CI): 467 (M + H")

10
-Trifluoromethyl-biphenyi-2-carboxylic acid (2-decanoyl-1,2,3,4-tetrahydro-
isoquinoiin-6-yl)-amide
MS (Ci): 551 (M + H)
15 -Trifiuoromethyl-biphenyl-2-carboxylic acid (2-octadecanoyl-1,2,3,4-tetra-

hydroisoquinolin-6-yl)-amide
MS (Cl): 663 (M + H")

4-Trifluoromethyl-biphenyl-2-carboxylic acid (2-hexanoyl-1,2,3,4-tetrahydro-
20 isoquinolin-6-yl)-amide
MS (CI): 495 (M + H*)

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-phenyl-propionyl)-1,2,3,4-
tetrahydroisoquinolin-6-ylj-amide
25 MS (Cl): 629 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-cyciohexanecarbonyi-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
MS (Cl): 507 (M + H")
30
~Trifluoromethyl-biphenyl-2-carboxylic acid (2-cyclobutanecarbonyi-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide

MS (Cl): 479 M + H") —_—
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trifluoronethylbi phenyl -2-carboxylic acid (nade by treating the _
corresponding free acid with thionyl chloride) to nake the correspondi ng
am de anal og (8) of compound 11. Conpound (8) can be debl ocked

conventionally,
conmpound 11.

10

15

20

25

30

as illustrated and di scussed in 15 Schene I, to afford
-24- [err] SCHEME 2 -39-

“Trifluoromethyl-biphenyl-2-carboxyiic acid  [2-(2-ethyl-hexanoyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
MS (CI): 623 (M + H")

3-Oxo0-3-{6-[(4-trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-
isoquinolin-2-yl}-propionic acid methyi ester
MS (Cl): 497 (M + H")

5-Oxo-5-{6-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-
isoquinolin-2-yl}-pentanocic acid methy! ester
MS (Cl): 625 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-chioro-propionyi)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 487 (M + H")

5-Ox0-5-{6-[{4"trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-
isoquinolin-2-yl}-pentanoic acid ethyl ester
MS (Cl): 839 {M + H")

4-Trifiuoromethyl-biphenyl-2-carboxylic acid {2-[(3-methoxy-phenyl)-acetyl]-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 545 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(thiophen-2-yl-acetyl)-1,2,3,4-
tetrahydroisoquinolin-6-y I]-amide

MS (Cl): 521 (M + H)

'H NMR (250 MHz, CDCl,) & 4.68 and 4.60 (s, 2H); 3.97 (s, 2H); 3.80 and 3.69
t, 2H); 2.71 (m, 2H).

4'-Trifluoromethyl-biphenyl-2-carboxylic  acid  (2-butyryl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

MS (Cl): 467 (M + H') e ——
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-25- The conpound of forrmula 111

can be made as illustrated in Schene 3

starting with the diol (4) first shown in Schene 2. Referring to Schene

(3), diol (4) is reduced with hydrogen in the presence of

pl ati num on-carbon catalyst to neke corresponding amno diol (9). Amno
diol (9) can then be reacted with the acid %_orlde of 4 -5 :
trifluoronethyl bi phenyl -2-carboxylic acid to afford conpound 111.- Conpound

[I'l can, as shown, then be cyclized with ammonia in the presence of a
catal yst to nake co

| l.] |
al so be reacted di r%%ﬁ“ﬁ%@@% ?\%ﬁy&%%&?ﬁﬁo Tguﬁgﬁ'ﬁ"}‘y‘?rﬁ'@%e

-presence of basisoahholim&tyl}ylanyrimdd)m@ybestecorrpounq of formula 1,
designated la in Schﬁga(c’%): g%e(M%i_*_nH))( is CH2 and Y is a direct link.

5

10

15

20

25

4-Trifluoromethyl-biphenyl-2-carboxylic ~ acid  (2-octadec-11-enoyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
MS (Cl): 661 (M + H")

METHOD B

Polymer bound EDC
1-{3-dimethylaminopropyi)-3-ethyicarbodiimidehydrochloride (20 gm, 0.104 mol)

was partitioned between 400 ml methylene chloride, 200 m! water, .and 100 mi
concentrated ammonium hydroxide. The aqueous layer was extracted with 2 x 100 mi
methylene chloride. The combined organic layers were washed with 100 mi 10%
ammonium hydroxide solution, 100 ml water, dried over magnesium suifate, filtered and
concentrated under vacuum to a clear colorless oil. The oil was dissolved in 350 mi
DMF, Merrifield resin (100 gm. 2%dvb, 200-400 mesh, 1.0 mmol/gm) was added and
the stirred mixture was heated at 100°C for 16 hours. After cooling, the resin was
filtered, washed with 2 x 200 m| DMF, 2 times 300 m| THF, and dried in a 50°C vacuum
oven for 20 hours. IR 2131 cm™.

Reaction

Into a glass screw topped vial was placed 50 4 of a 0.050M solution of the acid in 1,2-
dichioroethane (2.5 umol), followed by 50 ui of 0.050M compound Il in 1,2-
dichloroethane (2.5 umol), followed by 30 z1 0.017M DMAP in 1,2-dichioroethane (0.5

#mol), followed by 25 mg polymer bound 1-(3-dimethylaminopropyt)-3-ethylcarbodiimide
(@1.0 umol/gm=25 ymol). After shaking at 20°C for 16 hours, 10 41 was removed and

diluted to 100 ul with methanol for RPHPLC and MS analysis. The polymer was
removed by filtration and the filtrate was concentrated to dryness under vacuum.

Example 40
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-26- [err] . -27- Conventional nethods and/or techni ques of purification
and separation known to those skilled in the art can be used to isolate the
conpounds of this invention. Such techniques include all types of

chromat ography (HPLC, col um chr omat ogr aphy usi ng comon adsorbents such as
silica gel, and thin | ayer chronmatography), i recrystallization, and
differential (i.e., liquid- I|qU|d) extractfg t echni ques.

‘-Triﬂuoromethyl-biphenyl-z-carboxylic acid [2-(naphthalen-2-yi-acetyl)-1,2,3,4-
tetrahydroisoquinolin-6 -ylj-amide was made by reacting compound Il with naphthalene-
2-ylacetic acid in the presence of polymer bound EDC as described in METHOD B
above.

5 MS (Ci): 565 (M + H*)

Examples 41-97
The following compounds were made by reacting compound Il with the

appropriate corresponding carboxylic acid in the presence of polymer bound EDC,
10 according to methods analogous to that described in Example 40.

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2,2-dimethyl-propionyi)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 481 (M + H")
15
4'-Trifluoromethyl-biphenyl-2-carboxylicacid [2-(2,2-dimethyl-pentanoyi)-1,2,3,4-
tetrahydroisoquinolin-6-yi}-amide
MS (Cl): 509 (M + H")

20 4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-hydroxy-z-phenyl-propionyl)-
1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
MS (CI): 545 (M + H")

4'-Triflucromethyl-biphenyl-2-carboxylic =~ acid  [2-(2-phenyi-butyryl)-1,2,3,4-
25 tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 543 (M + H")
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The conpounds herein formcationic salts such as acid addition salts and
the expression "pharnaceutically-acceptable salts” is intended to define
but not be Iimted to such salts as the hydrochl ori de, hydrobrom de,

sul fate, hydrogen sul fate, phosphate, hydrogen phosphate, .

di hydr ogenphosphate, acetate, succinate, citrate, 10 nethanesul fonate
(mesyl ate) and p-tol uenesul fonate (tosyl ateMaalts. For many conpounds

pol yaddition salts are feasible. The acid addition salts of the conpounds
of the present invention are readily prepared by reacting the base forns
wi th the appropri at e4dfbifidoronkethyl-bipheagia-carboxylic 2 &tit 0 2 @-met§i-4lok&pentandyif
hydrochl ori de, 5%{93{]_¥egrra§brom de {.h -to‘ljuenesul fonate, the 15 acetate),

t he hydrogen fo 0 yﬁ@ﬁ"@u@em&?’ﬁia&',ethe hydr ogen sul fate, the
succinate) or the di MBlGhyesodM lef) a tribasic acid (e.g., the dihydrogen

phosphate, the citrate), at |east one nolar equival ent and usually a nol ar
excess of the acid is enployed. However when such salts as the sulfate, the

hem succi nate& the hydrmgesmath@sighdhy-2-carboxylic acid [2-(2-ethyl-butyryl)-1,2,3,4-tetrahydro-
isoquinolin-6-yl]-amide
MS (Cl): 495 (M + H"

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-ethoxyacetyi-1 2,3,4-tetrahydro-
10 isoquinofin-6-yi)-amide
MS (CI): 483 (M + H")

Trifluoromethyl-biphenyi-2-carboxylic acid {2-[(4-fluoro-phenyl)-acetyl]-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
15 MS (Cl): §33 (M + HY)

“Trifluoromethyl-biphenyl-2-carboxylic acid (2-phenylthioacetyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
MS (Cl): 547 (M + H")
20
4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-benzyithioacetyl-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 661 (M + H")

25 ~Trifluoromethyl-biphenyl-2-carboxylic  acid [2-(3-methyl-bﬂ_tyryl)-1,2,3,4—
tetrahydroisoquinolin-6-yi]-amide
MS (Ci): 481 (M + H")

4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-chloro-butyryl)-1,2,3,4-
30 tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 501 (M + H")

This Sheet Has Been Replaced

~ HRMRR




or the phqosphate are desired, the appropriate and exact chem cal

equi valents of acid 20 will generally be used. The free base and the acid
are usually conbined in a co-solvent fromwhich the desired salt
precipitates, or can be otherw se isolated by concentration and/or addition
of a non-solvent. The conpounds of the present invention are orally

adm ni strabl e and are accordingly used in cohbination with a
pharmaceutically acceptable carrier or diluent 25 suitable to oral dosage

fornms. Suitable phar tical a table carriers |nclude|nert solid
fillers or diluents n ?W?‘J@XQ %Bﬁ?‘?ﬁ'bw SrfAce dgPuts-eneyl-1:8:3 4detrahydro-
conmpound wi | | b&oqunam;s.yowh phar maceuti cal conpositions in anmounts
sufficient to provi d(ﬁ' deS| red dosage anmount in the range descri bed

bel ow. Thus, for ora S e Mt ) ¢ he conpounds can be conbined with a

suitable solid or liquid carrier 30 or diluent to form capsul es, ‘tablets,
powders, syrups, solutions, suspensions and the |ike. The phar maceutlcal

conposi ti ons Gy, i f4dafueremethybhiphenyl-2rarbaxylinacid f2fbacatylpyrrolidine-2-
carbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide

MS (Cl): 536 (M + H")

4'-Trifluoromethyi-biphenyl-2-carboxylic acid {2-[(4-oxo-2-thioxo-thiazolidin-
10 3-yi)-acetyl]-1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 570 (M + H")

-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(pyridine-4-carbonyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
16 MS (Cl): 502 (M + H")

4'-Trifluoromethyi-biphenyi-2-carboxylic acid [2-(quinoline-2-carbonyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide .
MS (Cl). 552 (M + H")
20
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1-phenyl-cyclopentane-
carbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 569 (M + H*)

25 "Trifluoromethyi-biphenyl-2-carboxylic acid [2-(a-methoxy-phenyl-aoetyl)-1 2,34
tetrahydroisoquinolin-6-yl]-amide

MS (Cl): 545 (M + HY)

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-chloro-2,2-dimethyl-
30 propionyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 5156 (M + H")
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such as flavorants, sweeteners, excipients and the |ike. -28- The
tablets, pills, capsules, and the like may al so contain a binder such as
gum tragacant h, acacia, corn starch or gelatin; excipients such as

di.cal ci um phosphate; a disintegrating agent such as corn starch, potato
starch, alginic acid; a lubricant such as magpesi um stearate; and a
sweet eni ng agent such as sucrose, |actose or saccharin. 5 Wen a dosage
unit formis a capsule it nay contain, in addition to materials of the

above type, a liqui d S at Vari ous ot her materi al s
may be present as coa “Hﬂ%@&ﬁ"ﬂé \éﬂa’?s“?céda? FRneRettyl 1 3 ddekglaydro-
unit. For instamuirtoab.beﬂ)smﬁ&y be coated with shell ac, sugar or

MS (Cl): 464 (M + H")

5 ~Trifluoromethyl-biphenyi-2-carboxylic acid (2-methoxyacetyl-1,2,3,4-tetra-
hydroisoquinolin-6-yl)-amide
MS (Ci): 469 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid {2-[{4-chloro-phenyi)-acetyi]-
10 1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Ci): 549 (M + H")

-Trifluoromethyi-biphenyi-2-carboxylic acid (2-ethyithioacetyl-1,2,3,4-tetra-
hydroisoquinolin-6-yl)-amide
15 MS {Cl): 499 (M + H")

Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-phenyi-prop-2-ynoyl)-1,2,3,4-
" tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 525 (M + H")
20 .
4-Trifluoromethyl-biphenyl-2-carboxylic acid  [2-(3-hydroxy-butyryl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 483 (M + H")

25 4'-Trifluoromethyl-biphenyi-2-carboxylic acid {2-[(1H-indol-3-yl}-acetyl]-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 5§54 (M + H")

4-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(6-methyl-pyridine-2-carbonyl)-
30 1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 516 (M + H")
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both. A syrup or, elixir may contain, in addition to the active ingredi ent
sucrose as a 10 sweeteni ng agent, nethyl and propyl parabens as
preservatives, a dye and a flavoring such as cherry or orange flavor. These
active conpounds may al so be adnministered parenteral ly. For parenteral

adm ni strati on the conpounds can be conbined with steril e aqueous or
organic nedia to forminjectable sol utions o#Ssuspensions. Sol utions or
suspensi ons of these active 15 conpounds can be prepared in water suitably
m xed with a surfactant such as hydroxypropyl cel |l ul ose. Di spersions can

al so be prepared in %Mugrmetpﬁdmhenyi-a-;:arbomnol acidat [@+(pyridin-2gl-adetylly1,2,3,4-
gl ycerol, pr opy kGR% pol yet hyl ene glycol), suitable

m Xt ures thereo#, Pé‘%@?ﬁ'yﬂ%@mt hyl gl ucam ne, polyvinyl pyrrolidone
and m xtures ther eof MSw(Qi) | S16a@M weH!) as aqueous sol utions of water-sol uble

Condi t1ons of st or agd NP (08 MBGcackr4 847 6, T Y38 e A1 8731 cPiia 7o anelo

prevent the g8 oeB (fhf2H)) cr oor gani sns.

-Triflucromethyl-biphenyl-2-carboxylic acid {2-[(4-nitro-phenyl)-acetyi]-1,2,3,4-
tetrahydroisoquinoiin-6-yi}-amide
MS (Cl): 560 (M + H")

10
-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(6-diethyicarbamoyl-cyclohex-3-
enecarbonyi)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide '
MS (Cl): 604 (M + H")
15 -Trifluoromethyi-biphenyl-2-carboxylic acid {2-(adamantane-1-carbonyl)-

1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 659 (M + H*)

~Trifluoromethyl-biphenyl-2-carboxylic acid {2-[(3-chloro-phenyl)-acetyl}-
20 1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (CI): 549 (M + H")

4'-Trifluoromethyi-biphenyl-2-carboxylic acid (2-diphenylacetyl-1,2,3,4-tetra-
hydroisoquinolin-6-yl)-amide
25 MS (CI): 591 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid {2-[(2,4-dichioro-phenyl)-acetyl]-
1,2,3,4-tetrahydroisoquinolin-6-yi}-amide
MS (Cl): 583 (M + H")

4-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(2-phthalimido-acetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
MS {Cl). 684 (M + H") e
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The injectabl e, solutions prepared in this nmanner can then be adm ni stered

i ntravenously, intraperitoneally, subcutaneously, or intranuscularly. The
pharmaceutical forns suitable for injectable use include sterile aqueous 25
sol utions or dispersions and sterile powders for the extenporaneous
preparation of sterile injectable solutionsfgf di spersions. In all cases,
the formnust be sterile and nust be fluid the extent that easy
syringability exists. It nust be stable under the conditions of manufacture

and storage and nust ese cont i CtIO
ni cr oor gani sms such %gﬁﬁ'g"{ PthFBfﬂﬁnghjﬁ °§® daml?F@ 5883 e%@ﬁt?o%rﬁbl
of formula | wtetshydpoisstuindlintesyipamidel | general ly be varied accordl ng to
principles well knom 38 _thg %t é_ﬂiﬂ ng into account the severity of the
condition being tre BdCOn S W + e of admnistration. In general, a
compound of fornmula I will be adm nistered to a warm bl ooded ani mal (such
as a human) so that .

5 "-Trifluoromethyl-biphenyl-2-carboxylic acid (2-o-tolyiacetyl-1,2,3,4-tetrahydro-

isoquinolin-6-yl)-amide
MS (Cl): 529 (M + H")

4'-Trifluoromethyl-biphenyi-2-carboxylic acid (2-m-tolylacet yi-1,2,3,4-tetrahydro-
10 isoquinolfin-6-yf}-amide
MS (Cl): 529 (M + H")

4'-Trifluoromethyl-biphenyi-2-carboxylic acid [2-{4-phenyl-but-3-enoyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi}-amide
15 MS (Cl): 541 (M + H")

-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(cyclopent-1-enyl-acetyi)-
1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 505 (M + H")
20
4'Trifluoromethyl-biphenyl-2-carboxylic acid {2-[(3,4,5-timethoxy-phenyl)-acetyl]-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 605 (M + H*)

25 4'-Triflucromethyl-biphenyl-2-carboxylic acid [2-(adamantan-1-yl-acetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
MS (CI): 573 (M + HY)

4'-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(9H-fluorene-S-carbonyl)-
30 1,2,34-tetrahydroisoquinolin-6-yi]-amide
MS (Ci): 589 (M + H")
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-29- an effective dose, usually a daily dose adm nistered in unitary or

di vided portions, is received, for exanple a dose in the range of about 0.1
to about 15 ng/ kg body wei ght, preferably about 1 to about 5 ng/kg body

wei ght. The total daily dose received will generally be between 1 and 1000
ng, preferably between 5 and 350 ngy. 5 The conpounds of this

I nvention may be used in conjunction with otfar phar maceuti cal agents,

i ncluding other lipid |owering agents. Such agents include chol esterol

bi osynthesis inhibitgrs, especially HMG CoA reductase inhibitors and
squal ene synt het ase gﬂﬁﬂ‘lﬂ’?'ﬁ?‘é}’%’%@“ﬁ&“&@&umr%nﬁ%‘,"ﬂ‘quaq’@sp,heﬂwﬂ‘ﬂw}'
.chol esterol abspp4-ffrahydioRbg@hslin-pf-aitidéi n. 10 A test conpound is

"considered to be active I1f it is active in any of the follow ng
MS (Cl); 583 (M + H")

5 ~Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1-methyl-cyclohexane-
carbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (CI): 621 (M + H")

4-Trifluoromethyl-biphenyi-2-carboxylic acid {2-[2-(1,3-dioxo-1,3-dihydro-isoindoi-
10 2-yl)-propionyl]-1,2,3 ,4-tetrahydroisoquinclin-6-yl}-amide
MS (Cl): 598 (M + H*)

4'-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(4-methyl-2-oxo-pentanoyl)-
1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
15 MS (Cl): 509 (M + H")

4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-{3-methoxy-cyclohexanecarbonyl)-
1,2,3,4-tetrahydroisoquinolin-6-yi}-amide .
MS (Ci): 537 (M + H")

20
4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-hex-3-enoyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide
MS (Cl): 493 (M + H")
25 2-{6-[(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino}-3,4-di hydro-1H-

isoquinoline-2-carbonyl}-pyrrolidine-1-carboxylic acid tert-butyl ester
MS (Cl): 594 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(tetrahydro-furari-3-carbonyl)—
30 1,2,34-tetrahydroisoquinolin-6-yi}-amide
MS (Ci): 495 (M + H")
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screens. The activity of a conpound according to the invention can be
assessed by neasuring inhibition of apo B secretion in Hep& cells. Hep&
cells are grown in Dul becco's Mdified Eagl es Medium plus 10% fetal 15
bovi ne serum (grow h nmedium G bco) in 96-well culture plates in a
hum di fi ed at nosphere containing 5% carbon djoxide until they are

approxi mately 70% confl uent. Test conpounds“g?e di ssolved at 10-20 mMin
di met hyl sul foxide which is then diluted to 1 [err] in growth medi um

Serial 1:1 dilutions, Qf this stock are _nmade ip growth medi umand 100 [err]

of each are added to4ggé'ﬂﬁ?r8ﬂgﬁig'g|p§98\ﬁ'zé‘°gbq’w&l a‘c':'glt t @r(a-oppthierhen2-yl-acetyl)-

.cont ai ni ng Fbp@,ﬂ@“eirah%d@l&bﬁuﬁr&ﬁﬂ fidirfidé ater, growth mediumis collected
and assayed by specific EUSA for apoB and, as a control, apoAl

concentrations. |nhiMStEs 82dM #dMi¥ i ed as conpounds that decrease apoB
secretion into the nmediumw thout affecting the secretion of apoAl. The

EUSA for apoB is perforned as follows.
5 4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(thiophen-3-yl-acetyi)-1,2,3,4-

tetrahydroisoquinolin-6-yi}-amide
MS (Cl): 521 (M + H%)

4'-Trifluoromethyl-biphenyi-2-carboxylic acid {2-[(6-methoxy-3-oxo-indan-1-yi)-
10 acetyl]-1,2,3,4-tetrahydroisoquinolin-6-yi}-amide
MS (Cl): 600 (M + 2)

"“Trifluoromethyl-biphenyl-2-carboxylicacid [2-(1-acetyl-pyrrolidine-2-carbonyl)-
1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
15 MS (Cl): 536 (M + H")

4-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(bicyclo[2.2.1]hept-2-yl-acetyl)-
1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 533 (M + H")
20
Example 98
Compound Il (200mg, 0.50mmol), picolinic acid (62mg, 0.60mmol) and EDCI
(116mg, 0.60mmol) were mixed in 10ml methylene chioride for 14 hrs. Reaction was
concentrated and purified by flash chromatography on silica gel (eluent: 70-100%
25 EtOAc/Hex). The product was 4'-Triflucromethyi-bipheny!-2-carboxylic acid [2-(pyridine-
2-carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yi]-amide, 98% yield.
MS (Cl): 502 (M + H')
'H NMR (250 MHz, CDCl,) 6 4.81 and 4.69 (s, 2H); 3.92 and 3.73 (t, 2H); 2.83
{m, 2H).
30
METHOD C
Into a glass screw topped vial was placed 150 ui of a 0.020M solution of the
isocyanate in 1,2-dichloroethane (3.0 gmol), followed by 83 u of 0.030M 4-
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Monocl onal .ant.i body agai nst human apoB (Chemicon) is diluted to 5 [err] in
25 phosphate buffered saline/azide (PBS + 0.02% Na azide) and [err] are
added to each well of a 96-well plate (NUNC Maxisorb). After an overni ght

i ncubation at roomtenperature, the antibody solution is renoved and wells
are washed 3 tinmes with PBS/ azide. Non-specific sites on the plastic are
bl ocked by incubating wells for 1-3 hours i 92 sol ution of 1% (w v) bovine
serum al bumi n (BSA) nmade i n PBS/ azi de 100 30 [err] of various dilutions

of growth nedium fromthe HepGZ cells or apoB standards made in 0.004%
Tween 20/ 1% BSAlfioremethy-bipbenyh2catbrNylic ¢ acida i %Hetah roisegeinplnt6yhramide

hours. Vel ls argopfiupdiifth RRYicHistbeHare (2. ﬁa Afle(OsF £90°CYo | 96
to addi ng 100 [grr] of aI?l/ 1000 di [ ut i on( oszBtﬁ secon aantl bofj)?éshag'gt
anti - i was removed and diluted to 100 4 with methanol for RPHP C and MS analysis. The

reaction was concentrated to dryness under vacuum,

Example 89
6-[{4-Trifluoromethyl-biphenyl-2-carbonyl)-amino}-3,4-dihydro-1H-isoquinoline-2-

carboxylic acid phenylamide was made as described in Method C by reacting
compound Il with phenyl isocyanate.
10 MS (Cl): 516 (M + H")
'H NMR (250 MHz, DMSO) & 4.56 (s, 2H); 3.66 {t, 2H); 2.77 (t, 2H).

Examples 100-103
The following compounds were made by reacting compound 1l with the

15 appropriate corresponding isocyanate according to methods analogous to those
described in Example 99.

6-[{4-Triflucromethyi-biphenyi-2-carbonyl)-amino}-3,4-dihydro-1H-isoquinofine-2-
carboxylic acid hexylamide
20 MS (Cl): 524 (M + H")

({6-[(4"-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-isoquinoline-
2-carbonyl}-amino)-acetic acid ethyl ester :
MS (Cl): 526 (M + H"

25
6-[(4-Trifluoromethyl-biphenyl-2-carbonyl}-amino]-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid benzylamide
MS (Cl): 530 (M + H")
30 6-{{4-Trifluoromethyi-biphenyl-2-carbonyl)-amino}-3,4-dihydro-1H-isoquinoline-2-

carboxylic acid [(R)-1-phenyl-ethyl]-amide
Note: Product made as described in Method C using compound Il and (R)-(+)-

a-methylbenzyl isocyanate. _ .
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-30- human apoB .(Chem con). After a 3 hr incubation at roomtenperature,
this solution is aspirated and the wells are again washed 3 tines- as above.
100 [err] of a 1:1600 dilution (in PBS/ 1% [err]) of rabbit anti-goat |gG
conjugated to al kaline phosphatase (Sigm) are then added to each well and
I ncubated for 1 hr at room5 tenperature. After aspirating, the wells are
washed 4 tinmes as above and 100 [err] of 1 s~m p-nitrophenyl phosphate
(pNPP; Sigma) in 25 nM sodi um (bi)carbonate/2 nM[err], pH 9.5, are added
to each well and incubated for 20-30 mnutes and then the reaction is
termnated by the adMS {CG)h 864 @O+ ENr] of 0.2N NaOH Absorbance of each

well is read at 405 ac u 65 s, suptracted. ApoB
concentration 10 is WQ%“P‘%&{BQ&S?% L)M”@ec@néﬁ 64865, 2H)nD.56 (¢,
purified LDL st2Hy@xzbs(tiaH)t 152qd,sH).in parallel in the same assay. ApoAl is
measured in an anal ogous manner except that antibodies for apoA (Chem con)

are used in place of the antibodies for apoB and
5 Example 104

6-[(4-Trifluoromethyl-biphenyi-2-carbonyl)-amino]}-3,4-dihydro-1H-isoquinoline-2-

carboxylic acid pyridin-2-ylamide was prepared by a method analogous to the

procedure described in Ohsawa, A.; Arai, H.; Igeta, H. Chem. Pharm. Buil. 1980, 28,

3570.

10 23% yield

MS (CI): 517 (M + HY)
'H NMR (300 MHz, CDCl,) & 4.60 (s, 2H); 3.69 (t, 2H); 2.86 (t, 2H).

METHOD D

15 Into a glass screw topped vial was placed 150 /1 of a 0.020M solution of the
sulfonyl chloride in 1,2-dichloroethane (3.0 umol), followed by 83 i of 0.030M
compound # in 1,2-dichloroethane (2.6 umol), followed by 26 mg polymer bound
morpholinomethyipolystyrene(@2.5 mmol/gm = 62 umol). After shaking at 20°C for 16
hours, 10 4l was removed and diluted to 100 4l with methanol for RPHPLC and MS

20 analysis. The polymer was removed by filtration and the filtrate was concentrated to
dryness under vacuum.

Example 105
-Trifluoromethyl-biphenyl-2-carboxylicacid [2-(naphthalene-1-sulfonyl)-1,2,3,4-
25 tetrahydroisoquinolin-6 -yi]-amide was prepared by METHOD D reacting .compound il
with naphthalene-1-sulfonyi chloride.
MS (Cl): 604 (M + NH,")

Examples 106-111
30 The following compounds were prepared by METHOD D as in Example 105, by

reacting compound Il with the appropriate corresponding sulfonyi chloride.
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antigen ingubation is at [err] instead of roomtenperature. Activity can

al so be confirnmed if a test conpound inhibits MIP activity directly. 15

I nhibition of MIP activity by a conmpound can be quantitated by observing
the inhibition of transfer of radiolabeled triglyceride from donor vesicles
to acceptor vesicles in the presence of soluble human MIP. The procedure
for preparing MIP is based on the nethod of Shetterau and Zilversnit

(Bi ochem Bi ophys. Acta (1986) 875:610). Briefly, human liver chunks,
frozen at [err], are thawed on ice, mnced, and rinsed_ 20 several tinges

with ice cold 0.25 M-§t@obifluommethytibiphenviacatasylaminol-3drdinydrr:tHHseaipelinea

.:p0% honpgenat e 3 Iy oyl -Nort2did 888 methyle8iep’ €d using a Potter- El vehj em Tefl on
pestle. The honogena‘t%rg} Is diluted 1:);{ wth 0.25 M sucrose and centri fuged

at 10,000 x g for 20M&i(E)at596dM + HThe pellet is resuspended in sucrose and
recentrifuged at 10,000 x g for 20 m n. The supematants are conbi ned and
the m crosones pelleted 25 by centrifugation at 105,000 x g for 75 mn. The
super nat ant Bs di sca¥-fiftuarordethyibiphenyl-2-carboxylic acid [2-(propane-2-sulfonyi)-1,2,3,4-

tetrahydroisoquinolin-6-yl] -amide
MS (Cl): 520 (M + NH,")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-chloro-propane-1-suifonyt)-
10 1,2,3 4-tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 655 (M + NH,"

4'-Trifluoromethyl-biphenyl-2-carboxylic acid {2-(butane-1-suifonyi)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
15 MS (Cl): 534 (M + NH,")

“Trifluoromethyl-biphenyl-2-carboxylic  acid (2-dimethy|sulfa}noyl-1 2,3,4-
tetrahydroisoquinolin-6-yl)-amide -
- MS (CI): 521 (M + NH
20
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-trifluoromethoxy-
benzenesulfonyl)-1,2,3 4-tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 638 (M + NH,")

25 Example 112
This example illustrates how to make a compound where the group in XYZ

linking XYZ to the tetrahydroisoquinoline ring is thiocarbamoyi.
Into a glass screw topped vial was placed 150 4 of a 0.020M solution of the
thiocisocyanate (cyclopropyithioisocyanate) in 1,2-dichloroethane (3.0 umol), followed
30 by 83 ul of 0.030M 4-trifluoromethyl-biphenyl-2-carboxylic acid (1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide in 1,2-dichloroethane (2.5 ymol) After shaking at 20°C for 16
hours, 10 4l was removed and diluted to 100 i with methanol for RPHPLC and MS
analysis. The reaction was concentrated to dryness under vacuum, yielding 4-
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m crosonual, pell.et is suspended in a mniml volume of 0.25 M sucrose,
diluted to 3 m per gmstarting liver weight with 0.15 MTris-HC pH 8.0.
This suspension is divided into 12 fractions, and centrifuged at 105,000 x
g for 75 mn. The supernatants are discarded and the mcrosonal pellets are
stored frozen at [err] until needed. For 30 preparation of MIP prior to
performng the assay, a thawed pellet is susp€nded in 12 m of cold 50 nmM
[err], 50 mM KCl, 5 m\/l[err] pH 7.4 and 1.2 m of a 0.54% deoxychol ate (pH

7.4 solution| th, m di ut the m cr gsonal
rren‘zarane. After Wﬁﬁy'%% %@\?ﬁ'ﬂf& RyH-12nh4-tetrahydro-
suspension is oq&inoh Jafriied at 105 000 x ¢ for 75 m n. The

super nat ant cont al ni ng e sol uble MIP
' MS (Cl): 496 (M+H*)

5 METHOD F
A solution of aldehyde (7.5 umol), compound iI {6 umol), acetic acid (7.5 umol),
and sodium triacetoxyborohydride (10 zmol) in 300 4 of 1,2-dichioroethane was shaken
for 60 hr at room temperature. A 7.5 ul sample was removed and diluted with 93 4 of
methanol for TLC and MS analysis. The remaining sample was evapomted to dryness
10 in vacuo. The crude solid was dissolved in 500 zl of ethyl acetate and washed with 300

4l of 5% sodium bicarbonate. The organic layer was concentrated to dryness under
vacuum.

Example 113
15 “Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2,6,6-trimethyl-cyclohex-2-
enyimethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide was made as described in
METHOD F by reacting compound I with 2,6,6-trimethylcyclohex-2-enyl aldehyde.
MS (Cl): 533 (M + H")

20 Examples 114-162
The following compounds were made as in Example 113 by METHOD F by

reacting compound Il with the appropriate corresponding aldehyde.

4-Trifluoromethyi-biphenyi-2-carboxylic acid (2-cyclohex-3-enyimethyi-1,2,3,4-
25 tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 491 (M + H")

4-Trifluoromethyl-biphenyl-2-carboxylic = acid  [2-(3-methyl-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
30 MS (Cl): 501 (M + H*)

This Sheet Has Been Replaced

[T




protein,-is dialyzed for 2-3 days with 4 changes of assay buffer (150 nmM
[er], 40 mM NaCl, 1 nM EDTA, 0.02% NaN3, pH 7.4). The human liver MIP is
stored at [err] and diluted 1:5 with assay buffer just before use. MIP
preparati ons show no notable 5 | oss of transfer activity with storage up to
30 days. Liposones are prepared under nitroggn by roomtenperature, bath
soni cation of a dispersion of [err] egg pho%ﬁatidylchol ine (PO, [err]

bovi ne heart cardi oIipin and 0.82 [err] [14C] triolein (110 [err]) in

et under & ni ook vpBTRDEPBP AN SRR S Rrtio oSnbe Rl o

Accept or Iiposomg,ﬁfwaﬁymandnumyl]mde)gen by room tenperature bath
soni cation of a dispers nof h é_ﬂ/lPC, 2.3 [err] triolein and 30 pM
[3H] -PC (50 G /nol) M§ tf T The donor and acceptor |iposones are
centrifuged at 160, 000 x g for 2 hrs at [err]. The top 80%of the

supemat ant, containing snmall unilapellar |iposones, are carefully renoved

and stored at® [err] 4mififiyoromethyl-piphenvidwaehoxylic; spcid — [2-(4-methoxy-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi}-amide

MS (CI): 517 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-fluoro-benzyi}-1,2,3,4-
10 tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 505 (M + H")

"-Trifluoromethyi-biphenyl-2-carboxytic acid [2-(3,4-dichloro-benzyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
15 MS (Cl). 555 (M + HY)

4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(4-isopropyl-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 529 (M + H")
20
4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-biphenyl-4-yimethyi-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
MS (CI): 564 (M + 2)

25 4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-phenoxy-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi}-amide
MS (Cl): 5680 (M + 2)

4'-Trifluoromethyl-biphenyl-2-carboxylic  acid [2-(4-methoxy—haphthalen-1-
30 yimethyl)-1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 568 (M + 2)

i



15 - - MIP activity is neasured using a transfer assay which is initiated
by m xi ng donor and acceptor vesicles together with the sol uble MI'P and
test conmpound. To 100 [err] of either a 5% BSA (control) or 5% BSA
containing the test conmpound, are added [err] assay buffer, [err] donor

| i posomes, [err] acceptor |iposonmes and 100 [err] of diluted MIP protein.
After incubation at [err] for 45 min., trigksfeeride transfer is 20

term nated by adding [err] of a 50% (w v) DEAE cel |l ul ose suspension in
assay buffer. Following 4 min of agitation, the donor |iposones, bound to

t he DEAE cel | ul ose, drHifluotomethyl-bipheny-carboxyic lacid 2nsphibalesdrimethylgheiSeh.

JAn al i quot of t%g@ﬁﬁgé&ggﬁﬁgg@ ' a’gg the acceptor |iposones is counted

and the 3H and re u 0 calculate the percent recovery of

acceptor |iposones aM$ (Ol $88& @ert2)tri gl yceride 25 transfer using first
order kinetics. Inhibition of triglyceride transfer by test conpound is
mani fest as a decrease in 14C radi oactivity conpared to controls where no

test conpounds i s preddmfluoromethyl-biphenyi-2-carboxylic acid [2-(4-methyithio-benzyi)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 533 (M + H")

4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(9-ethyl-9H-carbazol-3-yimethyl)-
10 1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 605 (M + 2)

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(4-tert-butyl-benzyi)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
15 MS (Cl): 544 (M + 2)

3-{6-[{4"-Trifluoromethyl-biphenyl-2-carbonyi)-amino]-3,4-dihydro-1H-
isoquinolin-2-yimethyl}-cyclohexanecarboxylic acid ethyl ester -
MS (Cl): 666 M + 2}
20
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-tert-butylthio-bénzyl)-1 23,4
tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 576 (M + 2)

25 4'-Trifluoromethyi-biphenyl-2-carboxylic acid {2-cyclohexylmethyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
MS (Cl): 494 M + 2)

“Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-fluoro-benzyl)-1,2,3,4-
30 tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 505 (M + H")
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Activity of, test conpounds as MIP inhibitors can al so be nmeasured in vivo
according to the followng test. 30 Mal e m ce (20-30g.; various
strains) are dosed by oral gavage (0.25 m /25 g. body weight) with test
conmpound suspended in an aqueous 0.5% net hyl cellul ose solution. Conpound
solutions are dosed either nmultiple tinmes over several days or,
alternatively, once 90 m nutes before mce &% euthanized and bIood S
col |l ected for -32- preparation of serum The serumis assayed for
triglycende concentration by a comrercial enzymatic assay (Triglyceride G
Wako Fi ne Cheni cal s) 4-Tifidoiontetiii-biphenyli2ecarbiexytic f acid {2-behza[i,S}dioxdlSyyimethyi-

lower serumtri 9 y:fiié:&ﬂ?d.%?so&%%{&?o%%.&om rol mce
MS (Cl): 631 (M + H")

5 4-Trifluoromethyi-biphenyl-2-carboxylic acid (2-naphthalen-2-ylmethyl-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
MS (Ci): 538 (M + 2)

4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-methoxy-naphthalen-1-
10 ylmethyi)-1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 568 (M + 2)

"-Trifluoromethyl-biphenyl-2-carboxylicacid [2-(4—benzyloxy~3-methoxy—benzyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
16 MS (Cl): 624 (M + 2}

4'-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(1,3,4-trimethyl-cyciohex-3-
enyimethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 533 (M + H")

20
| '-Tnﬂuoromethyl-blphenyl-z-carboxyllcacld{2-[2-(4-ch|oro-phenylthlo)-benzyl]
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (CI): 629 (M + H")
25 -Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2,4-dichloro-benzyl)-1,2,3,4-

tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 685 (M + H")

‘Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1,5a,6,9,9a,9b-hexahydro-4H-
30 dibenzofuran-4a-yimethyl)-1, 2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 685 (M + H")
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dosed wi t-h vehicle. 5 The present invention is illustrated by the

fol I'ow ng Exanpl es. However, it should be understood that the invention is
not limted to the specific details of these exanples. Exanple 1 This
exanple illustrates how to nake the internediate conmpound of fornula 11 1 0
N-[ 2- (4- Brono- phenyl ) -ethyl ] -formam de 500 g _(1.78 nol) of

2- (4- brono- phenyl ) - et hyl am ne hydr obr om de, $FStiter (12.4 nol) of ethyl
formate and 248 m (1.78 nol) of trlethyl am ne were conbi ned and heated to
reflux for 3 hrs. The ctlon ted with 1 Ijter each of deionized
wat er and ethyl acet a‘f«tar Yaramy \AEWP Z?‘@P’t’(ﬁé!"%eﬁ&'ﬂat 4 Rdiothylaminamwthexy)-

Liter each of webienzyl}® mattapreronslsaamamem}%ua&er was dried over

anhydrous magnesi um su 8 tere and concentrated to yield 378 g of a
sol i d. (Cl): 503 M +2
5 -Trifluoromethyl-biphenyl-2-carboxylicacid[2-(2-trifluoromethyl-benzyl)-1,2,3,4-

tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 655 (M + H")

Trifluoromethyl-biphenyl-2-carboxyfic acid [2-(6,6-dimethyi-bicycio[3.1.1]hept-2-
10 en-2-yimethyl)-1,2,3,4 -tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 831 (M + HY)

-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-benzyloxy-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
15 MS (Ci): 594 (M + 2)

4-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(4-phenoxy-benzyi)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 579 (M + H")

4'-Triflucromethyl-biphenyi-2-carboxylic acid [2-(4-dimethylamino-naphthalen-1-
yimethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (C1): 580 (M + H")

25 4-Trifluoromethyl-biphenyi-2-carboxylicacid [2-(4-pyrrolidin-1-yl-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 557 (M + 2)

4-Trifluoromethyl-biphenyl-2-carboxylic acid (2-thiophen-2-yimethyi-1,2,3 4-
30 tetrahydroisoquinolin-6-yi)-amide

MS (Cl): 493 (M + H")

'H NMR (250 MHz, DMSO) & 3.83 (s, 2H); 3.52 (s, 2H); 2.69 {m, 4H).
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[err] 7-Brono- 3, 4-di hvdro-isogui noline hydrochl oride 20 Ina 12 liter
t hree neck round bottom flask, 4 kg of pol yphosphoric acid was heated to
[err] and stirred. To the stirring pol yphosphoric acid was added 530 g
(3.75 nol) of phosphorus pentoxide in three portions of approximtely 176.7
g each. After the phosphorus pentoxi de had dissolved, 378 g (1.66 nol) of
N-[ 2- (4-bronmp- phenyl)-ethyl]-formam de was-88€ded. The reacti on tenperature
was then raised to 25 [err] and maintained for two hours, At this point,

the reaction tenperature was allowed to cool to [err] and poured onto 16
liters of ice. The n#drifiueromsthybbiphenyi2icarbaxylic hanid s[2-(1Hsindoldeyimethyh1123,4-

with 10N sodiu | . ' d extracted three tines with 3 liters
““of dichl oronet %@%ﬁ%ﬁ@*ﬂ%ﬁﬂ%{\g&m c layers were washed with 1 liter of
sat ur at ed sodi um chlM8i(GH: Sa8BYMi 6H*) dri ed over anhydrous sodi um sul fate, 30
filtered and concentrated to an oil. The oil was dissolved in 2.5 liters of
nmet hanol and

5 4'-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(1H-pyrrol-2-yimethyl)-1,2,3,4-

tetrahydroisoquinolin-6-yl]-amide
MS (Cl);: 476 (M + H")
'H NMR (300 MHz, DMSO) & 3.54 (s, 2H); 3.43 (s, 2H); 2.72 (m, 2H); 2.60 (m,

2H).
10
4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-furan-2-yimethyi-1,2,3,4-
tetrahydroisoquinolin-6-yf)-amide
MS (Cl): 477 (M + H")
'H NMR (250 MHz, DMSO}) & 3.65 (s, 2H); 3.47 (s, 2H); 2.71 (m, 2H); 2.65 (m,
15 2H).
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1,5-dimethyl-3-oxo-2-phenyl-
2,3-dihydro-1H-pyrazoi-4-yim ethyl)-1,2,3,4-tetrahydroisoquinolin-6-yi}-amide
MS (Ci). 598 (M + 2)
20
"-Trifluoromethyl-biphenyi-2-carboxylic acid {2-(2,5-dimethyi-1-phenyl-1H-
pyrrol-3-yimethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (CI): 581 (M + 2)
25 -Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3,5-dimeﬁ1yl-1-phenyi-1 H-pyrazol-

4-yimethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (Ci): 5682 (M + 2)

“Trifluoromethyl-biphenyl-2-carboxylic acid (2-benzofuran-2-yimethyi-1,2,3,4-
30 tetrahydroisoquinolin-6-yl)-amide
MS (Cl): 527 (M + H")

-
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saturated weth aphydrous HCl gas. The resulting solution was concentrated
to one liter volune and 1 liter of diethyl ether was added. The resulting
precipitate was filtered, washed with diethyl ether and air dried to yield
219 g of a solid. -33- [err] 7-Bronp-1 .2.3.4-tetrahydroi soqui noline 219
g (0.89 nol) of 7-brono-3, 4-di hydro-isoqui noline hydrochloride and 1.5
liters 5 of water were conbi ned and heat ed r@aterr] 33.79 (0.89 nol) of

sodi um bor ohydri de was added in portions over 0.5 hours at which tine t he

tenperature rose to [err]. The reaction was then cooled to anbie
temperature and ext r Aqedigacids-46-[@- mgormﬂ!ykblphgry-zcarbonyl)-ammo]-a 4~d|hydro-1 H-

isoquinolin-2-yimethyl}-furan-2-yimethyi ester
MS (Cl): 549 (M + H*)
'H NMR (300 MHz, CDCl,) 6 5.02 (s, 2H); 3.70 (s, 2H); 3.60 (s, 2H); 2.83 (t, 2H);
5 275 {t, 2H); 2.07 {s, 3H).

-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-methyl-thiophen-2-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 507 (M + H")

10
-Trifluoromethyl-biphenyl-2-carboxylic acid {2-thiophen-3-yimethyl-1,2,3,4-
tetrahydroisoquinolin-6-yi)-amide
MS (Cl): 493 (M + H*)
15 -Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-methyl-1H-indol-3-yimethyi)-

1,2,3,4-tetrahydroisoquinolfin-6-yl]-amide
MS (Cl): 540 (M + H")

2-Methyl-5-{6-[(4'-trifluoromethyl-biphenyi-2-carbonyl)-amino]-3,4-dihydro-1H-
20 isoquinolin-2-yimethyi}-furan-3-carboxylic acid ethyl ester
MS (Cl): 563 (M + H")

4'-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(2,5-dimethoxy-tetrahydrofuran-
3-yimethyi)-1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
25 MS (Cl): 541 (M + H")

4-Trifluoromethyl-biphenyi-2-carboxylic acid [2-(1-methyl-1H-indol-3-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (CI): 557 (M + NH,")

2-{6-[(4"-Trifluoromethyl-biphenyl-2-carbonyl)-amino}-3,4-di hydro-1H-
isoquinolin-2-yimethyl}-cyclopropanecarboxylic acid ethyl ester
MS (Cl): 523 (M + H*)

——
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of dichl oromet hane. The conbi ned organic | ayers were washed with 1 liter of
saturated sodi um chloride solution, dried over anhydrous sodi um sul fate and
concentrated to 10 yield 173 g of an oil. [err] 7-Brono-6-nitro-1
.2.3.4-tetrahydroi soquinoline In a 5 liter three neck round bottom fl ask,
173 g (0.813 nol) of 7-brono-1,2,3,4- 15 tetrahydroi soqui noline was
di ssol ved carefully into 950 n1 of concentra®%d sul furic acid. The
resulting solution was cooled to [err] and a solution of 82.7g (0.816 nol)
of potassiumnitrate in 1 liter of concentrated sulfuric acid was-added
dropwi se. After addition, the reaction WMERHORQ ned at [err] for 15

m nutes and poured onhg fglld\Mh rSontounas -wehl Smade Yia! tedftictiVe d
to pH 14 with 50% sodi um hydrgm "seHOZO sowutlon Via dagm c g'grrﬁﬂel‘%%ﬁvaﬁ?ﬁd&

extract ed t hr ec 2pplpgausiio the progedure descgbed I’bﬁbﬁﬁb‘MﬁSlﬂeA FrnMaryaneff.&4..Faysen,c
layers were wasRes Ybirahetirdd 18l $990) ¥, 8485 CThid Ploceiuld ¥ Efkentially the same as

5 METHOD F and employs sodium triacetoxyborohydride, except that certain
modifications, generally in the choice of solvent and reaction temperature have been
made, all modifications being noted for each compound. In addition, unless otherwise
noted, 1.5-2 equivalents of carbonyl compound was used. For compounds made in
this section, it is noted that the free base was isolated. For use in biological screens

10 the free base was, in most cases, converted to the mono-hydrochloride sait by
conventional methods.

Example 163
-Trifluoromethyl-biphenyl-2-carboxylic  acid  (2-benzyl-1,2,3,4-tetrahydro-
15 isoquinolin-6-yf)-amide was made by reacting compound Il with benzaldehyde, using
a method analogous to that described in Abdel-Magid et al. above, with the following
modifications:
Solvent: DCE
56% yield
20 MS (CI): 487 (M + H")
'H NMR (250 MHz, DMSO) § 3.62 (s, 2H); 3.46 (s, 2H); 2.74 (m, 2H); 2.63 {m, 2H).

Examples 164-193
The following compounds were made by reacting compound Il with the

25 appropriate corresponding aldehyde using methods analogous to that disclosed in
Abdel-Magid et al., with appropriate modifications noted.
“Trifluoromethyl-biphenyi-2-carboxylic acid  (2-pyridin-2-yimethyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)}-amide '
Solvent: THF
30 62% yield
MS (Cl): 488 (M + H")
'H NMR (300 MHz, CDCIl,) & 3.82 (s, 2H); 3.63 (s, 2H); 2.84 (m, 2H); 2.77 (m,
2H).
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sodi um chl oride.solution. The organic |ayer was dried over anhydrous sodi um
sulfate, filtered and concentrated to yield 201g of an oil. The oil
preadsorbed onto silica gel was charged onto a columm of 4 kg of silica gel
and eluted with a gradient of 1-5% 25 net hanol /di chl or omet hane. The
fractions containing product were conbi ned @&Q concentrated to yield 115 g
of a solid. "H NWR (300 MHz, [err]) [err] (s, 1H); 7.38 (s, 1H); 4.10 (s,
2H); 3.20 (t, 2H); 2.90 (t, 2H). 7-Bronp-6-nitro-3,4-di hydro-1

H i soqui nol i ne-2-carboxylic acid tert-butyl ester 30 115 g (0. 447

mol ) of 7-brono-6-nitro-1,2,3,4-tetrahydroi soquinoline, 45.2 g (0.447 nol)
of TEA, 97.5 g (0. 44%-Trifludroniethyi-biphenyltd-¢arboxilic ar lacidat ¢2-pgridini3iyirethgk1,2,3,4-

di oxane and 0.5,liter of water re,conbi ned and stirred at anbi ent
tenperature fortefaéngf’q'f'ﬁéﬁq'%\gﬁmems concentrated to renove the

di oxane, 1 |it e8olgéntsaHRA at ed sodi um
5 MS (CI): 488 (M + H")

4-Trifluoromethyl-biphenyl-2-carboxylic acid  (2-pyridin4-yimethyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
Soivent: THF
10 MS (Cl): 488 (M + H")

-Triflucromethyl-biphenyl-2-carboxylic acid (2-quinolin-2-yimethyi-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
Soivent: DCE
15 66% yield
MS (Cl): 538 (M + H")
'H NMR (250 MHz, CDCl,) & 3.99 (s, 2H); 3.67 (s, 2H); 2.82 (s, 4H).

Trifluoromethyl-biphenyl-2-carboxylic acid [2-(6-methyl-pyridin-2-yimethyl)-
20 1,2,3,44etrahydroisoquinolin-6-yl]-amide
Solvent. DCE '
63% yield
MS (Cl): 502 (M + H')
'H NMR (250 MHz, CDCl,) 6 3.79 (s, 2H); 3.63 (s, 2H); 2.81 (s, 2H); 2.76 (s, 2H);
25 2.55 (s, 3H).

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(6-bromo-pyridin-2-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yi}-amide
Solvent: DCE
30 MS (Cl): 568 (M + H")

4-Trifluoromethyl-biphenyl-2-carboxylic acid {[2-(6-formyl-pyridin-2-ylmethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl]-amide '
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-34- bicarbonate was added and extracted two tinmes with 1 [iter of

di chl oronet hane. The organic | ayer was extracted with brine, dried over
magnesi um sul fate and concentrated. The resulting solid was recrystallized
fromisopropanol to yield 118 g of a solid. "H NVR (250 MHz, DVMSO) 6 7.89
(s, 1 H; 7.81 (s, 1 H; 4.58 (s, 2H); 3.56 { 2H) ; 5281(t 2H); 1.42
(s, 9H). 6-Am no-3. 4-di hydro-1 H-isoqui noliné-2-carboxylic acid tert-butyl
ester 59 g (0.16 nol) of

7- br ono- 6- nltro;%lI h 0 gFarboxyIic acid tert-butyl
ester, 10 g of ég égir:u on ca %‘%ar% ate and 49 g of ammoni um 10
acetate in 1 liter oM. 5151(Mdl-wa)s hydrogenated on a Parr shaker for 5
hrs. The reaction was filtered through Celite, concentrated, basified to pH

12 with 4N sodi um
“Trifluoromethyl-biphenyl-2-carboxylic acid [2-{2-chioro-benzyl)-1,2,3,4-

5 tetrahydroisoquinolin-6-yl}-amide
Solvent: DCE
MS (Cl): 521 (M + H)

'-Trifiuoromethyl-biphenyl-2-carboxylic acid [2-(3-chloro-benzyl)-1,2,3,4-
10 tetrahydroisoquinoclin-6-yl}-amide
Solvent: DCE
69% yield
MS (Cl): 521 (M + H")
'H NMR (300 MHz, DMSO) & 3.64 (s, 2H); 3.47 (s, 2H); 2.74 (t, 2H); 2.64 (t, 2H).
15
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(4-chloro-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
Soivent: DCE
MS (Cl): 521 (M + H")
20
“Trifluoromethyi-biphenyl-2-carboxylic acid (2-pyrimidin-2-yimethyi-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
Solvent: Methylene chloride; 6 equiv. of aldehyde used
61% yield
25 MS (Cl): 489 (M + H")
'H NMR (250 MHz, DMSO) & 3.87 (s, 2H); 3.60 (s, 2H); 2.77 (m, 4H).

4-Triflucromethyi-biphenyl-2-carboxylic acid [2-(3-nitro-benzyl)-1,2,3,4-tetrahydro- -
isoquinolin-6-ylJ-amide
30 Solvent: DCE
76% yield
MS (Cl): 532 (M + H")
'H NMR (300 MHz, CDCl,) & 3.75 (s, 2H); 3.58 (s, 2H); 2.84 (t, 2H), 2.73 (t 2H)
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hydroxi de amd extracted with nethylene chloride. The organic |ayer was
washed with water, brine, dried over magnesium sul fate and concentrated to
yield 40 g of an oil. "H NVR (300 MHz, DMSO) [err] 4.87 (s, 2H); 4.27 (s,
2H); 3.44 (t, 2H); 2.57 (t, 2H); 15 1.39 (s, 9H

6-[ (4" -Trifluoronethyl-biohenyl-2-carbonyl)-ayg nol -3, 4-di hydro-1

H-i soqui nol i ne-2- carboxylic acid tert-butyl "éSter 7.6 g (29 mol) of

4' -trifluoronethyl - bi phenyl - 2- carboxylic acid 7.1 g (29 mmol) 20 of

mo of Db and 6. 1g ¢ ISMHRSEt BEREEARIRIE S | Wl melhopampiine
chloride for 12 ietrahydiesoqmlndlmeeyl]-anﬁdact ed vmth 2 x 150 m 1IN HC, 2 x 150

m 1IN NaOH, 150 bri ne and concentrated to yield 14 g of a beige
foam [err] 4' T%W%o%t hyl - bi phenyl - 2- car boxyl i ¢ aci d

(1.2.3.4-tetrahydroi smgycnolsiz-(kt ¥/p* anm de
5
~Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-trifluoromethyl-benzyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
Solvent: DCE
MS (Cl): 855 (M + H*)
10
4-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(3-cyano-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
Solvent: DCE
MS (Cl): 512 (M + H")
15
4'-Trifluoromethyl-biphenyl-2-carboxylic acid  [2-(3-hydroxy-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
Solvent: DCE
MS (Cl): 503 (M + H")
20
4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3,5-dichloro-benzyl)-1,2,3,4-
o tetrahydroisoquinolin-6-yi]-amide
Solvent: DCE
MS (Cl): 656 (M + H")
25
4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3,5-bis-trifiucromethyl-benzyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
Solvent: DCE
MS (Ci): 622 (M + H")
30
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4g( 8mol ) of - :

6-[(4' -trifluoronethyl-bi phenyl -2-carbonyl)-amni no] -3, 4-di hydro-1 H

i soqui nol i ne-2-carboxylic acid tert-butyl ester and 6 m (78 mmol) of TFA
were mxed in 30 60 mM of nethylene chloride for 5 hrs. 40 m of nethyl ene
chl ori de was added and organic was extracted with 3 x 50 m of saturated
sodi um bi carbonate and brine. Organic | ayer S dried over sodiumsulfate
and concentrated to yield 3.1 gmof solid. [err] -35- The foll ow ng

conpounds, classified Y. criteri revigusly set forth, were
synt hesi zed by the pr ca%ﬁg?'gg'gé'é@ ﬁ"h‘éﬂ°f“r7&m§{"ﬁgﬂgyk§'ﬁ9&qmé'aﬂ“n°]'3 4-dihydro-1H-
: isoquinolin-2-yimethyl}-phenyl ester
Solvent: DCE
MS (Cl): 545 (M + H)

“Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-suifamoyl-benzyi)-1,2,3,4-
tetrahydroisoquinolin-6-yi}-amide
Solvent: DCE
MS (Cl): 566 (M + H)
10
-Trifluoromethyi-biphenyl-2-carboxylicacid [2-(1H-imidazol-2-yimethyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
Solvent: 7:3 THF:DCE
59% vyield
15 MS (Cl}): 477 M + H")
'H NMR (300 MHz, CDCI;) & 3.79 (s, 2H); 3.58 (s, 2H); 2.82 (m, 2H); 2.74 (m,
2H).

-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(1-methyi-1H-pyrrol-2-yimethyl)-
20 1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
Solvent: DCE ..
57% yield
MS (Cl): 490 (M + H")
'H NMR (250 MHz, CDCl,) & 3.64 (s, 3H); 3.57 (s, 2H); 3.61 (s, 2H); 2.77 (t, 2H);
25 2.65 (t, 2H).

Trifluoromethyi-biphenyl-2-carboxylic acid [2-(1 H-benzmmndazol-z-ylmethyl)-
1.2,3,4-tetrahydroisoquinolin-6-yl]-amide
Solvent: DCE
30 83% yield
MS (Cl): 527 (M + H")
'H NMR (250 MHz, DMSO) & 3.89 (s, 2H); 3.58 (s, 2H); 2.75 {(m, 4H).
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5 . Intio a gl ass screw topped vial was placed 150 [err] of a 0.020M
solution of the acid chloride in 1,2-dichloroethane (3.0 [err]), foll owed
by 83 [err] of 0.030M 4'- trifluoromnethyl-biphenyl-2-carboxylic acid

(1, 2,3, 4-tetrahydroi soqui nolin-6-yl)-amde in 1, 2-dichl oroethane (2.5
[err]), followed by 25 ng pol ymer bound norphol i nonet hyl pol ystyrene (@.5
[err] ). After shaking at [err] for 16 10 ho®#s, 10 [err] was renoved and
diluted to 100 [err] with nethanol for RPHPLC and M5 anal ysis. The pol yner
was renoved by filtration and the filtrate was concentrated to dryness
under vacuum Exanpl &-Pifiugromethyldbipheniis2-carboxyliaaeid 2-(1H-imidazol-4-yimethyl)-1,2,3,4-

4-trifluoronet hyly- i %rlb\qh LR Lc acid [2-(3- 16
cycl opentyl - pro#lt{)%)w& ) ﬁgﬁﬁyﬁwg%ydroi soqui nolin-6-yl]-am de was nade
by reacting comBetvedt: 1BCki t h 3-cycl opentyl propi onyl chloride in the
presence of pol gggry'ﬁggund nmor phol i ne.
5 MS (CI): 477 M + H")
'H NMR (250 MHz, DMSO) & 3.56 (s, 2H); 3.46 (s, 2H); 2.72 (m, 2H); 2.63 {m,
2H).

4-Trifluoromethyl-biphenyl-2-carboxylic acid (2-thiazol-2-yimethyl-1,2,3,4-
10 tetrahydroisoquinolin-6-yl)-amide
Soivent: DCE
38% yieid
MS (CI): 494 (M + H")
'H NMR (250 MHz, DMSO) & 3.99 (s, 2H); 3.64 (s, 2H); 2.76 (s, 4H).
16
-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(3-methyl-benzo[b]thiophen-2-
yimethyl)-1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
Solvent: DCE
MS (Cl): 557 (M + H")
20 _
*-Triflucromethyl-biphenyl-2-carboxylic acid [2-(1-methyl-1H-imidazol-2-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
Solvent: 7:3 THF:DCE
72% vyield
25 MS (Cl): 491 (M + H")
*H NMR (300 MHz, DMSO) & 3.66 (s. 2H); 3.63 (s, 3H); 3.47 (s, 2H); 2.70 (m,
2H); 2.62 (m, 2H).

"-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(3-methyl-3H-imidazol-4-yimethyl)-
30 1,2,34-tetrahydroisoquinolin-6-yl}-amide
Solvent: THF
MS (Ci): 491 (M + H")
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[err] 20. . Exanpl es 3-39 The fol |l owi ng conpounds
were made according to nmethods anal ogous to those described in Exanple 2 by
reacting conpound 11 with the appropriate corresponding acid chloride. 25
4' -Tri fl uoronet hyl - bi phenyl - 2- carboxylic acid (2-phenyl acetyl -

, 2,3, 4-tetrahydro- isoquinolin-6-yl)-amde 3

[err] 4'-Trifluoronethyl-bi phenyl -2-car boxy aci d
(2-benzoyl -1, 2, 3, 4-tetrahydro- isoquinolin-6-yl)-amde [err]

"-Trifluoromethyi-biphenyi-2-carboxylic acid [2-(1H-[1,2,4]triazol-3-yimethy)-
1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
Solvent: EtOH; Temp: 70°C
42% yield
5 MS (CI): 478 M + H")
'H NMR (250 MHz, CDCl,) & 3.87(s, 2H); 3.63 (s, 2H); 2.79 (s, 4H).

“Trifluoromethyi-biphenyl-2-carboxylic acid (2-methyi-1,2,3,4-tetrahydro-
isoquinolin-6-yi)-amide
10 Soivent: THF; 3 equiv. of aldehyde used
MS (Cl): 411 (M + H")

Example 194
This example demonstrates how to make a compound of formula H as illustrated

16 in Scheme 2. Numbers in parentheses with each titte compound correspond to

numbers in Scheme 2.

a. 2-(carboxy-5-nitro-phenyl)maionic acid dimethyl ester (2)

A solution of 2-chloro-4-nitrobenzoic acid {75g, 372mmol) in dimethyl malonate
20 (900mL}) was sparged with nitrogen for 15 min. Sodium methoxide (48.3g, 884mmol)
was added in one pottion and the contents exothermed to 48°C. Fifteen minutes later,
copper {I) bromide (5.4g, 37mmol) was added in one portion and the contents heated
to 70°C for 24 hrs. The reaction was 70% complete by nmr, the contents heated to
85°C for 5 hrs to completely consume the 2-chloro4-nitrobenzoic. Water (9300mL) was
256 added to the cooled reaction followed by hexanes (S00mL). The aqueous layer was
separated, toluene (900mL) added, filtered through celite, and aqueous layer separated.
Fresh toluene (1800mL) was added to the aqueous layer and the biphasic mixture
acidified with 6N aqueous HCI (30mL). A white precipitate formed and the contents -
stirred for 18 hrs. The product was filtered off and dried to give a white solid (78.1g,
30 70%) mp=163°C. :
'H NMR (CD,),SO 68.37 (d, J = 2 Hz, 1H), 8.30 (d, J = 1Hz, 2H), 5.82 (s, 1H),
3.83 (s, 6H).
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-36- 4'-Tri;fl uor.onmet hyl - bi phenyl - 2-carboxylic acid

[ 2-(furan-2-carbonyl)-1,2,3,4-tetrahydro- isoquinolin-6-yl]-amde [err] 5
4' -Tri fl uoronet hyl - bi phonyl - 2-carboxylic acid
[2-(4-chloro-butyryl)-1,2,3,4- tetrahydroi soqui noin-6-yl]-amde [err]

4' -Trifl uoronet hyl - bi phenyl - 2-car boxylic ach&i(Z-benzyloxyacetyl-1,2,3,4- 1
0 tetrahydroi soquinolin-6-yl)-amde [err]

4' -Tri fl uoronet hyl - bi phenyl - 2-carboxylic acid

[2-(4-heptyl -benzoyl kel ere¥ich,), 68" 185, % e7241448%, 1375, Yad 32185E 1254, 1237,
54.5, 53.4.
Anal. Calcd for C,,H,,NO,: C, 48.49; H, 3.73; N, 4.71. Found: C, 48.27; H, 3.72;

N, 4.76.

b. 2-carboxymethyi-4-nitro-benzoic acid {3)
To a solution of 2-(carboxy-5-nitro-phenyl)malonic acid dimethyi ester, (25.0g,

84mmol) in methanol (200mL), sodium hydroxide (5g, 126mmol) in water (200mL) was
added. After 3 hrs the reaction was compisete, the methanol removed under vacuum,
10 contents cooled to 0°C and acidified with concentrated HCI {(37mL). The aqueous layer
was extracted twice with ethyl acetate (200mL then 100mL), the combined organic
layers dried with magnesium sulfate, most of the solvent removed under vacuum, and
methylene chloride (30mL) was then added. The white solid was filtered off and dried
to give 19.3g of product as a white solid, mp=180-82°C. IR(KBr) 3080, 3055, 2983,
15 1707, 1611, 1685, 15616, 1491, 1424, 1358, 1298, 1237 cm-'.
3C NMR (CD,),SO § 172.3, 167.5, 149.2, 138.8, 137.3, 132.1, 127.2, 1224,
39.8. Anal. Caled for CjH,NO,: C, 48.01; H, 3.13; N, 6.22. Found: C, 47.67; H, 3.19;
N, 6.31.

20 c. 2-(2-hydroxymethyl-5-nitro-phenyl)-ethanol {4)
A THF (60mL) solution of 2-carboxymethyl-4-nitro-benzoic acid (3.0g, 13.3mmoi)

was treated with borane-THF complex (53.3:\5L, §3.3mmol) over 15 min at 0°C. The

reaction was stirred for 18.5 hrs, quenched with THF/water (1:1, 30mL), water (20mL)

added and the layers separated. The aqueous layer was reextracted with THF (30mL),

25 the combined organic phase washed with brine, dried with magnesium suifate, and

solvent removed under vacuum to give the product as a white solid (2.05g, 78%)
mp=79-81°C.

IR(KBr) 3277, 3192, 2964, 2932, 1614, 1625, 1507, 1170, 1134, 1089, 1067 cm-'.

C NMR (CD,),SO & 149.1, 146.6, 139.2, 127.8, 124.3, 121.3, 61.2, 60.6, 34.9.

30 Anal. Calcd for CH,,NO,: C, 54.82; H, 5.62; N, 7.10. Found: C, 54.54; H, 5.49;
N, 7.07.
A




[er¥] 4'-Trifluoronethyl-biphenyl-2-carboxylic acid
[ 2- (bicycl o] 2, 2, 1] hept - 5-ene-2- carbonyl)-1

, 2,3,4-tetrahydroi soquinolin-6-yl]-amde [err] 20

4' -Trifluoronethyl - bi phenyl - 2-car boxylic acid

[ 2- (5- met hyl - 3- phenyl -i soxazol e- 4-
carbonyl)-1, 2, 3, 4-tetrahydroi soqui nol i n-6- yﬂ7 amde Ms (d): 582 (M+ H) 25
4' -Trifluoronet hyl - bi phenyl - 2- car boxyl i caci d( 2-t et radecanoy! -
, 2,3, 4-tetrahydr,o; d .
4 -Trifl uor omet HytS

£2-(3, 3-dinethyl - butarmlx}ura o, Qc&boﬁﬁnétﬁwmmdib@hsaatadwlasy s Frhmdf)] GRetic

anhydride (5.45mL, 57.7mmol) and toluene (130mL) were heated to refiux for 5 hrs.

The solvent was removed under vacuum to yield 6-nitro-isochroman-1,3-dione

5 (compound (3a) in Scheme 2} as a yellow solid (10.51g, 88%). Borane tetrahydrofuran

complex {35.6 mL, 1M in THF) was added dropwise over 40 min to a solution of 6-nitro-

isochroman-1,3-dione (2g, 9.66mmol) in THF {(40mL) at 0°C. The contents were stirred

for 18 hrs at 25°C, cooled to 0°C, quenched with methanol (30mL), and stirred for 1 hr.

The solvents were removed under vacuum, ethyl acetate (30mL.) added and the organic

10 phase washed with 10% aqueous hydrochloric acid. The aqueous acidic layer was

reextracted with ethyl acetate (30mL), the combined organic layers dried with

magnesium suliate, and evaporated under vacuum until 2mL of ethyt acetate remained.

This solution was filtered through silica gel washing with methylene chioride {30mL) to

remove impurities. The silica gel was flushed with ethyl acetate, soivent removed under

15 vacuum to give a solid which was slurryed in methylene chloride and filtered to afford
the diol as a white solid, 1.38g, 73%.

d. 6-nitro-1,2,3 4-tetrahydro-isoquinoline (5)

Methanesulfonyl chloride (0.9mL, 11.63mmol) was added dropwise over 10min

20 to a solution of 2-(2-hydroxymethyl-6-nitro-phenyl)-ethanol (1.0g, 5.07mmol), triethyl
amine (1.8mL, 12.91mmol), in methylene chioride (20mL). TLC showed complete
reaction after 30 min. 'H NMR (CD,Cl) 68.17-11 (m, 2H), 7.65 (d, J = 9Hz, 1H), 5.36

(s, 2H), 4.49 (t, J = 6Hz, 2H), 3.25 {t, J = 6Hz, 2H), 3.08 (s, 3H), 2.98 (s, 3H). The
reaction mixture was washed with 10% aqueous HCL, saturated aqueous sodium

25 bicarbonate, and brine. The organic layer was dried with magnesium sulfate, methyle.e
chioride removed under vacuum and chased with THF (3X100mL). The product 1.9g
was employed directly in the next reaction without further purification. Ammonia (SOmL)

was added to the dimesylate (1.9g) in THF (30mL) at -78°C. The contents were
warmed to 24°C for 60 hrs, ammonia distilled out, and solvent removed under vacuum

30 to give the crude product (786mg, 82%). Toluene was added and the solution was
fitered through magnesium sulfate, and solvent removed under vacuum to yield 721mg

(75%) of an amber oil.
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[err] 4'-Trifluoeronethyl-biphenyl-2-carboxylic acid '

(2- phenoxyacetyl -1, 2,3,4-tetra- [err] -37- hydroi soqui nolin-6-yl)-am de
[err] Aceticacid2-oxo-1

-phenyl -2-{6-[ (4" -trifluoronethyl - bi phenyl - 2-carbonyl )-am no] - 5

3, 4-di hydr o- 1H-i soqui nol i n-2-yl ] - et hyl este[ﬁgprr]

4' -Trifl uoronet hyl - bi phenyl - 2-car boxyli c aci

[ 2- (t hi ophene-2-carbonyl)-1, 2, 3, 4-

"H NMR (CDCl,) &7.97 (s, 1H), 7.95 (d, J = 9Hz, 1H), 7.16 (d, J = SHz, 1H),
4,07 (s, 2H), 3.15 (t, J = 6Hz, 2H), 2.89 (t, J = 6Hz, 2H), 1.98 (bs, 1H).

e. 6-nitro-3 4-dihydro-1H-isoquinocline-2-carboxylic acid tert-butyl ester {61'

5 To a solution of 6-nitro-1,2,3,4-tetrahydro-isoquinoline (840mg, 4.71mmol} in
methylene chioride (17mL) containing triethylamine (0.72mL), 5.17mmol) was added
BOC-anhydride (1.44mL, 6.26mmol). Saturated aqueous sodium bicarbonate was
added 5 hr later, the phases separated, organic layer dried with magnesium sulfate,
and solvent removed under vacuum to give the product as a pale white solid {(1.2g,

10 92%). mp=13841°C.
IR(KBr) 3056, 3018, 2982, 2935, 1734, 1684, 1612, 1622, 1399, 1236 cm-'. 'H
' NMR (CDCl,) & 8.04 {t, J = SHz, 1H), 8.01 (s, 1H), 7.26 {, J = SHz, 1H), 4.65
(s, 2H), 3.68 {t, J = 6Hz, 2H), 2.93 (t, J = 6Hz, 2H), 1.49 (s, 9H).

15 {. 6-amino-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester (7)

The 6-nitro-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester (82mg,
0.29mmol) in THF (2mL) was hydrogenated with §%Pt-C (50% water wet, 10mg) at
60psi for 5 hrs. The catalyst was filter off, solvent removed under vacuum and
chromatographed on silica with ethyl acetate / hexanes to give 42mg (57%) of the

20 product.

IR(KBr) 3005, 2975, 2928, 1685, 1627, 1509, 1423, 1365, 1166 cm-'.

'H NMR (CDCl,) &6.90 (d, J = 6Hz, 1H), 6.56 (d, J = 6Hz, 1H), 6.48 (s, 1H),
4.47 (s, 2H), 3.60 (m, J = 6Hz, 4H), 2.73 (t, J = 6Hz, 2H), 1.49 (s, 9H).

25 The product made as in Example 194 above can be reacted with 4-
trifluoromethyl-biphenyi-2-carboxylic acid as disclosed in Example 1 to afford the N-
blocked compound Il, then deblocked to yieid compound II.

Example 195
30 This exampie demonstrates how to make compound Il as shown in Scheme 3.

Numbers in parentheses correspond to those in Scheme 3.
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t et rahydroi.soqui.nolin-6-yl]-amde [err]

4' -Tfifl uoronet hyl - bi phenyl -2-carboxylic acid [2-(2,2,5,7-tetranet hyl -

- 0X0- i ndane-4-carbonyl)-1 , 2,3, 4-tetrahydroi soquinolin-6-yl]-amde 15
[err] 4'-Trifluoronethyl-biphenyl-2-carboxylic acid (2-octanoyl-

, 2,3, 4-tetrahydro- isoquinolin-6-yl)-amde [err] 20

4' -Trifluoronet hyl - bi phenyl - 2-carboxylic ach®% (2-octadec-9-enoyl-1, 2,3, 4-
t et rahydroi soqui nolin-6-yl)-amde [err]

4' -Trifluoronethyl - blphenyl 2- carboxyllcaC|d [ 2- (qui noxal i ne- 2-car bonyl)-1
,2,3,4- 25 tetr aagetrf | fl-2icarbomytiehlorid

A solution of 4'(trifucromethyl)-2-biphenylcarboxylic acid (9.08g, 34mmol),
thionyl chloride (1 2mL) and dimethylformamide (0.05mL) was heated to reflux for 2 hrs.
The reaction was complete by NMR. Thionyl chioride was distilled by displacing with

5 toluene (56mL). Solvent was removed under vacuum to give the acid chloride as a
white solid (9.46g, 97%).

'H NMR (CDCl,) 6 8.12 (dd, J = 1Hz, J = 8Hz, 1H), 7.70-7.37 (m, 7H). *C NMR

CD,Cl 6 (CO) 168.

10 b. 4'-trifluoromethyl-biphenyi-2-carboxylic acid-[3-(2-hydroxy-ethyi)-4-hydroxyimethyi-

henyl]-amide (10
Pt-C (50% water wet, 200mg) was added to a THF (40mL) solution of 2-(2
hydroxymethly-6-nitro-phenyl)-ethanol (1.0g, Smmoil) and the reaction hydrogenated at
50psi for 2 hrs. NMR showed complete reaction to form 2-(5-amino-2-hydroxymethyl-
15 phenyl)-ethanol {compound (8) in Scheme 3);
'H NMR (CD,Cl) & 7.08 (d, J = 2Hz, 1H), 6.54-6.50 (m, 2H), 4.51 (s, 2H), 3.82
(t, J = 6Hz, 2H), 3.80-2.95 (bs, 4H), 2.84 {t, J = 6Hz, 2H).
The catalyst was filtered off, triethylamine (1.4mL, 10mmol) added, followed by
dropwise addition of a THF {10mL) solution of the 4"-trifluoromethyi-biphenyl-2-carbonyl -
20 chloride (1.44g, 5mmol) over 1hr. The contents were stirred for 24 hrs, the solvent
removed under vacuum, and ethyl acetate (40mL) added. The organic phase was
washed with water (2X40mL), dried with magnesium sulfate, solvent removed under
vacuum, and chased with toluene (3X40mL). Upon removal of the solvent 2.11g a
white solid was obtained which was repulped in methylene chloride (21mL) for 18 hrs,
25 the product filtered off, and dried to give the title product as a white solid 1.71g (81%).

*H NMR (CD,),SO & 10.22 (s, 1H), 7.73 (d, J = 8Hz, 2H), 7.62-28 (m, 8H), 7.20
(d, J = 8 Hz, 1H), 4.96 (bs, 1H), 4.69 (bs, 1H), 4.43 (s, 2H), 3.51 (t, J = 7Hz, 2H), 2.67
{t, J = 7Hz, 2H).
30 IR(KBr) 3264, 3232, 31278, 3124, 3106, 2956, 2928, 1649, 1613, 1533, 1328,
1129 em-'.
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[er¥]

4- Oxo- 4-[ 6- [(4 -trlfl uor onet hyl - bi phenyl - 2- car bonyl ) - am no] - 3, 4- di hydro-1
H isoquinolin-2-yl}-butyric acid nmethyl ester [err]

4' -Trifluoronet hyl - bi phenyl - 2-car boxylic acid

[ 2- (bi phenyl - 4-carbonyl )-1, 2, 3,4- tet rahydro) soqui nol i n-6-yl]-am de - 38-
[err] 4'-Trifluoronethyl-biphenyl -2-car boxyT c acid

(2-pentanoyl -1, 2, 3, 4-tetrahydro- isoquinolin-6-yl)-amde

10

15

20

25

C NMR (CD,),SO & (amide CO) 167.7, aliphatic carbons 62.3, 61.1, 36.0.
Anal. Calcd for C,,F;H,\NO;,: C, 66.50; H, 4.85; N, 3.37. Found: C, 66.29; H, 4.79; N,
3.27.

(compound ).
Methanesulfonyl chioride (0.085mL) was added to a 0°C solution of 4-

trifiuoromethyl-biphenyl-2-carboxylic acid-[3-(2-hydroxy-ethyi)-4-hydroxyimethy-
phenyl}-amide (214mg, 0.51mmol) and triethylamine (0.18mL) in THF (8.5mL). TLC
showed complete reaction after 30 min. The contents were cooled to -78°C and
ammonia was added and the contents stirred for 18 hrs at 26°C. The solvents were
removed under vacuum, methylene chloride {(10mL) and aqueous 1N aqueous HCI
added and the contents stirred for 1 hr. The phases were separated and the aqueous
phase made alkaline with aqueous sodium hydroxide to a pH of 12. The organic phase
was extracted with methylene chloride (4X10mL), solvent removed under vacuum to
give a white solid 108mg which was chromatographed on silica eluting with 5%
methanol/methylene chloride with 0.5% ammonium hydroxide. The product was
obtained as a white solid (40mg, 20%).

'H NMR (CDCl,) ¢ 7.76-6.83 (m, 11H), 3.89 (s, 2H), 3.52 (d, J = 7Hz, 0.5H),
3.04 {t, J = 6Hz, 2H), 2.74 (m, 0.5H), 2.66 (t, J = 7Hz, 2H), 2.27 (s, 1H).

3C NMR CD,C! & (aliphatic carbons only) 47.8, 43.6, 29.1.

Examples 196-197 demonstrate how to make compounds according to the

invention as illustrated in Scheme 3.

6yl)-amide

Methanesulfonyl chioride (0.041mL) was added to a 0°C solution of 4-
trifluoromethyl-biphenyl-2-carboxylic acid-{3-(2-hydroxy-ethyi}-4-hydroxyimethy-
phenyi}-amide (100mg, 0.24mmol) and triethylamine (0.084mL) in THF (2mt). TLC
showed complete reaction after 30 min. Benzylamine (0.132mL) was added and the
contents stirred for 18 hrs at 25°C and 60 hrs at 50°C. The solvent was removed under
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[err] 4'-Trifluoronethyl-biphenyl-2-carboxylic acid
(2-i1sobutyryl-1,2,3,4-tetrahydro- isoquinolin-6-yl)-amde [err] 10
4' -Tri fl uoronet hyl - bi phenyl - 2- car boxyl i ¢ aci d
(2-decanoyl -1, 2, 3, 4-tetrahydro- isoquinolin-6-yl)-amde [err] 15
4" -Trifluoromnethyl -bi phenyl - 2-carboxylic acig, (2-octadecanoyl -1
,2,3,4-tetra- hydroi soquinolin-6-yl)-amde [elr]

4-Tri fl uoronet hyl - bi phenyl - 2-carboxylic acid (2-hexanoyl-1

2,3, 4-tetrahydigs 29 th AU 4isdbneath IS chioride (15mL), washed with pHS bufer,

10

15

20

25

phases separated, and the organic phase dried with magnesium sulfate. Removal of
the solvent under vacuum gave the crude product as a white solid (204mg), which was
repulped in CDCl, filtered off and dried to give the product as a white solid (46mg,
39%). mp=230-32°C.

'H NMR (CD,),SO 4 7.73 (d, J = 8Hz, 2H), 7.60-23 (m, 12H), 7.17 (d, J = 8Hz,
1H), 6.87 (d, J = 8Hz, 1H), 3.60 (s, 2H), 3.43 (s, 2H), 2.71 (m, 2H), 2.62 (m, 2H).

Anal, Caled for C,F;H,,N,O: C, 74.06; H, 5.18; N, 5.76. Found: C, 74.08; H,
6.38; N, 5.76.

Methanesulfony! chloride (0.041mL, 0.53mmol) was added dropwise to a THF
{2mL) solution of triethylamine (0.084mL, 0.60mmol) and 4-trifiuoromethyl-biphenyi-2-
carboxylic acid-{3-(2-hydroxy-ethyl)-4-hydroxyimethy-phenyl}-amide (0.1g, 0.24mmol)
at-20°C. Fifteen minutes after the addition was complete allylamine (0.09mL, 1.2mmol)
was added, the contents stirred at 25°C for 18 hrs and then 70 hrs at 60°C. The
solvent was removed under vacuum, methylene chioride (10mL) added and organic
phase washed with pH12 water (10mL). The organic solvent was removed under
vacuum to afford 281mg of crude product. This material was chromatographed on
silica eluting with 10%methanol/methylene chloride to afford the product as a white
solid (91mg, 87%).

'H NMR (CDCl,) 4 7.80 (d, J = 8Hz, 1H), 7.68 (d, J = 8Hz, 2H), 7.60-7.42 (m,
5H), 6.93-6.83 (m, 3H), 6.00-5.86 (m, 1H), 5.27-5.17 (m, 2H), 3.55 (s, 2H), 3.15 (d, J =
7Hz, 2H), 2.83 (t, J = 6Hz, 2H), 2.69 (t, J = 6Hz, 2H), 1.66 (bs, 1H).

*C NMR CD,C! 4§ (aliphatic carbons only) 61.4, 55.6, 50.3, 29.1.

—
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[err] 4'-Trifluoronethyl-bi phenyl -2-carboxylic acid
[2- (3- phenyl - propionyl-)-—1-, 2, 3, 4- tetrahydroi soquinolin-6-yl]-amde [err]
4' -Tri fl uoronet hyl - bi phenyl - 2- car boxyl i ¢ acid

(2-cycl m IML2,3,4- t et rahydr oi soqui nolin-6-yl)-anmde [err] 30
4'-Trif|0| nm m‘m hy| - 2- car boxylic acid

(2- cycl obtit dnecar Bonyl -1, 2, 3, 4- tetrahydroi sl?qui nol i n-6-yl)-amde |

10

16

CLAIMS
What is claimed is:

1. A compound of formula |

CF,
Y S
O N
wherein .

X is CH,, CO, CS, or SO,;
Y is selected from:
a direct link,
aliphatic hydrocarbylene radicals having up to 20 carbon atoms, which radical
may be mono-substituted by hydroxy, (C,-C,,)alkoxy, {C,-C,,)acyl, (C,-C,,)acyloxy, or

X (Cs‘cw)a"yi ’

20

25

NH, and O,

provided that if X is CH,, Y is a direct link;
Z is selected from the following groups:

(1) H, halo, cyano,

(@) hydroxy, (C,-C,j)Jaikoxy, (C,-C,,)alkylthio, {(C,-C,,)acyl,
thiophenylcarbonyl, (C,-C, Jalkoxycarbonyi,

(3) (C,-C,p)alkylamino, di(C,-C,c)alkylamino, {C,-C,,)aryl(C,-C,.)alkylamino,
provided that Y is not O or NH,

' (4) unsubstituted vinyl, (C,-Claryl, (C,-Cj)eycloalkyl and fused benz

derivatives thereof, (C,-C,,)polycycioalkyl, (C,-C,)cycloalkenyl, (C,-C,,)polycycloalkenyl, -

(6) (Cs-Cioaryloxy, (Co-Cyoarytthio, (Co-Cyglaryl(C,-Cg)alkoxy,
(Ce-Co)aryl{C,-C, )alkylthio, (C,-C,)cycloalkyloxy, (C,-Cg)cyclioalkenyloxy,

(6) heterocyclyl selected from the group consisting of monocyclic radicals
and fused polycyclic radicals, wherein said radicals contain a total of from 5 to 14 ring
atoms, wherein said radicals contain a total of from 1 to 4 ring heteroatoms

i
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-39- 4' -Trif | uoronet hyl - bi phenyl - 2-carboxyiic acid

[2-(2- ethyl hex

anoyl)-1, 2, 3, 4- tetrahydroi soqui nolin-6-yl]-amde [err] 5

s oco- HIHIR lﬂﬂllﬂm[ﬂﬂ oot hyl - bi pheny. 2- Car bonyl ) - am nb] -3, 4-di hydro- 1 H

0 [ soqtu nol itn
4' -Trifl uoronet
[ 2- (2-chl oro-pr

10

15

20

25

30

2 pentanoic acid nmethyl ester [err]
hyl - bi phenyl - 2- car boxylic acrd
opionyl)-1,2,3,4- tetrahydroi soqui nolin-6-yl]-am de
independently selected from oxygen, nitrogen, and sulfur, and wherein the individual
rings of said radicals may be independently saturated, partially unsaturated, or
aromatic,

provided that if X is CH,, Z is H or is selected from groups (4) and (6),

wherein, when Z contains one or more rings, said rings may each independently
bear 0 to 4 substituents independently selected from halo, hydroxy, cyano, nitro, oxo,
thioxo, aminosulfonyl, phenyl, phenoxy, phenyithio, halophenyithio, benzyl, benzyloxy,
(C,-C,,)alkyl, (C,-C,o)alkoxy,(C,-C,,)alkoxycarbonyl,(C,-C,,)alkyithio,(C,-C,.)alkylamino,
(C,-C,o)alkylaminocarbonyi, di(C,-C,,Jalkylamino, di(C,-C,j)alkylaminocarbonyl, di(C,-
C,o)alkylamino(C,-C,o)alkoxy, (C,-C;)perfluoroalkyl, (C,-C,)perfiuoroalkoxy, (C,-C,,)acyl,
(C,-Cyo)acyloxy, (C,-Cg)acyloxy(C,-C,)alkyl, and pyrrolidinyi;

and pharmacetutically acceptable saits thereof.

2. A compound as defined in claim 1, and pharmaceutically acceptable saits thereof,
wherein:

Xis CH,, CO, or SO,;

Y is selected from:

a direct link, NH,

(C,-C,o)alkyiene and (C,-C, )alkenylene, either of which may be substituted with
phenyl,
provided that if X is CH,, Y is a direct link,

Z is selected from the following groups:

(1) H,

(2) (C,-C,,)alkoxy, {C,-C,)alkyithio,

3) (C,-C,oalkylamino, di(C,-C,o)alkylamino, (C,-C,o)aryl(C,-C,o)alkylamino,
provided that Y is not NH,

(4) unsubstituted vinyl, (C¢-C,o)aryl, (C;-Cy)cycloalkyl, (C,-C,)cycloalkenyl,

(8) (CgCyplaryioxy,

(6) heterocyclyl selected from the group consisting of five- and six-
membered heterocyclic radicals, which may be saturated, partially unsaturated, or
aromatic, and the fused benz derivatives thereof, wherein said radicals may contain a
total of from 1 to 3 ring heteroatoms independently selected from oxygen, nitrogen, and

sulfur, . e
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[err] [err] isoquinolin 2 yI}-pentanoic acid ethyl ester [err] 20

4 Tr|fI -2-carboxylic acid .
{2- [(3 etyI] 1 ,2,3,4-tetrahydroi soquinolin-6-yl}-am de
[err] C 4HTr$fluoronethyI-biphenyl-2-carboxy|ic acid _
[2-(thiophen-2-y|-acetyl)-1,2,3,4- t et r ahydr oi soqui nol i n-6-yl]-am de 30
[err] 4'-Trifluoronethyl-biphenyl -2-carboxyk?e acid (2-butyryl-

, 2,3,4-tetrahydro- isoquinolin-6-yl)-amde

provided that if X is CH,, Z is selected from groups {4) and (6)
whersin, when Z contains one or more rings, said rings may each independently
bear 0 to 3 substituents independently selected from halo, hydroxy, nitro, (C,-C,)alkyl,
(Cy-Cy)alkoxy, di(C,-C,)alkylaminocarbonyi, (C,-C,)perfluoroalkoxy, (C,-C,.)acyl, and
8§ (C,-C,oJacyloxy.

3. A compound as defined in claim 2, and pharmaceutically acceptable salts thereof,
wherein X is methylene, Y is a direct link, and Z is selected from (C,-C,p)aryl, (C,-
Ce)cycloalkyl, and (C,-C,)cycloalkenyl each of which may bear 0 to 3 of the said

10 independent substituents.

4. A compound as defined in claim 2, and pharmaceutically acceptable salts thereof,
wherein X is methylene or CO, Y is a direct link, and Z is heterocyclyl selected from
thiophenyl, pyrrolidinyl, pyrrolyl, furanyl, thiazolyl, isoxazolyl, imidazolyt, 1,2,4-triazolyi,

15 pyridyl, pyrimidinyl, and the fused bicyclic (ortho) benz derivatives thereof, each of
which may bear 0 to 3 of the said independent substituents. :

5. A compound as defined in claim 2, and pharmaceutically acceptable salts thereof,
wherein
20 Xis CH, or CO;
Y is a direct link;
Zis
H, unsubstituted vinyi, phenyl,
imidazolyl, thiazolyl, thiophenyl, 1,2 4-triazolyl, pyridinyl, and pyrimidinyi.
25
6. A compound as defined in claim 5, wherein X is CO.

7. A compound as defined in claim 5, wherein X is CH,.

30 8. A compound as defined in claim 1, wherein the linking group formed by the ring
nitrogen of the 1,2,3,4-tetra-hydroisoquinoline ring shown in formula | taken together
with the group in -XYZ which links the said XYZ moiety to the said ring nitrogen is

selected from:

|||iii“fii‘“||fﬂ“||ﬁ‘““"




[efr] —-40--—49('%9 4-{6-[ (4" -trifluoronethyl-bi phenyl - 2-car bonyl ) -am no] -

3, 4-di |so U|noI|n 2-yl}-butyric acid nethyl ester [err] 5
4 Trlflu HH I-2 carboxylic acid :
(2- octade - tetrahydroi soquinolin-6-yl)-amde [err] METHOD

B 1 -75-
0 g
| |
| I
5 Amides Ureas
i
H
|
Thicamides N-alkyls
10
0
S |
l
l
Carbamate
15 Thioureas
g
l
Sulfonamides
20

9. A compound as defined in claim 8, wherein said linking group is an amide.

25 10. A compound as defined in claim 9, selected from the group consisting of:
4-Trifluoromethyl-biphenyl-2-carboxylic acid (2-phenyi-acetyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide,

4-Trifluoromethyl-biphenyl-2-carboxylic acid {2-phenoxy-acetyl-1,2,3,4-tetrahydro-
30 isoquinolin-6-yl}-amide,

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-pentanoyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide,
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Pol ymer bound EDC -——- —-

1-(3-di | .&m | ) - 3- et hyl car bodi i m dehydrochl ori de (20gm 0. 104
nol ) vvaﬂi! ﬂﬂmgﬁ en 400 m nethylene chloride, 200 mM water, and
100 M ca ni um hydr oxi de. The aqueous | ayer was extracted

with 2 x 100 mMl 15 met hyl ene chl ori de. The conbi ned organic |ayers were
washed with 100 ml 10% anmoni um hydr oxi de sef&tion, 100 M water, dried
over magnesium sul fate, filtered and concentrated under vacuumto a cl ear
colorless oil. The oil was dissolved in 350 M DMF, Merrifield resin (100
gm 2%lvb, 200400 nedHTrifltotometiyl-biphenyldcartiotic aacid t Recysiobutape-carbenytb2id:f

heated at [err] fo 6 .hoULS. S oling, the resin was 20 filtered,
“Washed with 2 Xte}r@by%ﬁoqﬁﬂ%ﬁ@nﬁ-\m%nggo m THF, and dried in a [err] vacuum
oven for 20 hours. IR 2131 [err]. Reaction Into a glass screw topped vial

was placed 50 [err] gfrd O Ot BpneyiPhatbodyi€ 854 9i2-fhidpien-2-yi-acetyi)-1,2,3.4-
5 tetrahydro-isoquinolin-6-yi}-amide,

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-butyryi-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide,

10 4'-Trifluoromethyi-biphenyl-2-carboxylic acid (2-ethoxy-acetyl-1,2,3,4-tetrahydro-

isoquinolin-6-yi)-amide,

' Trifluoromethyi-biphenyl-2-carboxylicacid{2-[(4-flucro-phenyl)-acetyl]-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide,
15
' Trifluoromethyl-biphenyl-2-carboxylic  acid  [2-(3-methyi-butyryl)-1,2,3,4-
tetrahydro-isoquinolin-6-yl]-amide,

4'-Trifiuoromethyl-biphenyl-2-carboxylic ~acid (2-but-3-enoyi-1,2,3,4-
20 tetrahydroisoquinolin-6-yl)-amide,

4-Trifluoromethyl-biphenyl-2-carboxylic acid (2-methoxy-acetyl-1,2,3,4-tetrahydro-

isoquinolin-6-yl)-amide,

25 *Trifluoromethyl-biphenyl-2-carboxylic acid {2-ethylthio-acetyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide,

" Trifluoromethyl-biphenyl-2-carboxylicacid [2-{6-diethyl-carbamoyl-cyclohex-3-
enecarbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yi]-amide,
30
" Trifluoromethyl-biphenyi-2-carboxylicacid[2-{cyclopent-1 -enyl-agetyl)—1 2,3,4-
tetrahydroisoquinolin-6-yl}-amide,

—_————
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25 di chl oroethane (2.5 unol), followed by 50 [err] of 0.050M conpound 11 in
1,2- dichloroethane (2.5 [err]), followed by 30 [err] 0.017M DVAP-in 1

, 2-di chl Onmmll |lgummmr]) foll owed by 25 ng pol yner bound 1
- (3-dinet ﬂl ethylcarbodiimde (@.O0 [err]). After shaking at
[err] for 16 fhours® [érr] was renoved and dilyuted to 100 [err] with

nmet hanol for RPHPLC and M5 anal ysis. The pol{ymer was 30 renoved by
filtration and the f| Itrate was concentrated to dryness under vacuum

Exanpl e 40 [err] t’!’b’F’P’& by re%ﬁ?échLoxyuBh&?J (5-FeB'eRNN 2 5 435k shydro-

[ 2- (napht hal en-2-yl -
isoqumolm-S-yI)-amnde

-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(tetrahydrofuran-3-carbonyl)-
5 1,2,3,4-tetrahydroisoquinolin-6-yl}-amide,

‘“Trifluoromethyl-biphenyl-2-carboxyiic acid [2-(thaophen-3-yl-acetyl)-1 2,34-
tetrahydro-isoquinolin-6-yl}-amide, and

10 "-Trifluoromethyi-biphenyl-2-carboxylic acid [2-{pyridine-2-carbonyl)-1,2,3,4-
tetrahydro-isoquinolin-6-yl]-amide.

11. A compound as defined in claim 8, wherein said linking group is a urea.

15 12. A compound as defined in claim 11, selected from the group consisting of:
6-[(4'-Tnﬂuoromemyl-b|phenyl-2-carbonyl)-ammo]-a 4-dihydro-1H-isoquinoline-2-
carboxylic acid phenylamide,

6-{(4 Tnﬂuoromeﬁyl—b«phenyl-z-carbony!)-ammo]-a .4-dihydro-1H-isoquinoline-2-
20 carboxylic acid hexylamide,

6-[(4-Trifluoromethyl-biphenyl-2-carbonyi)-amino}-3,4-di-hydro-1H{isoquinoline-2-
carboxylic acid benzylainide,

25 6-[(4-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid [(R)-1-phenyl-ethyl]-amide, and

6-((4-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid pyridin-2-ylamide.

13. A compound as defined in claim 8, wherein said finking group is a sulfonamide.
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t et rahydr oi soqui nolin-6-yl]-anm de was nade by reacting conpound 11 with

napht hal ene- 2-yl acetlc acid in the presence of polyner bound EDC as
descri beﬂlll!” ve [err] Exanples 41-97 The foll owi ng conpounds
wer e mad ound 11 with the appropriate correspondi ng
car boxylic acid in the presence of polyner bound EDC, 10 according to

met hods anal ogous to that described in Exanpiré- 40.

4' -Tri fl uoronet hyl - bi phenyl - 2- car boxyl i ¢ aci d

[2-(2, 2-di met hyl -propionyl)-1, 2, 3,4- tetrahydroi soqui nolin-6-yl]-am de
%gr ] 15 4'-Tri f14)0A comipbuhd s dfined inDlatar13p selbcted doimtithe group consisting of:

»
-(2,2-dimethyl - pent&?ﬁ'wc)r&r%efh\zﬂ-l%pﬁe-ny!-zcarboxylic acid [2-(propane-2-sulfonyi)-1,2,3,4-
tetrahydro-isoquinolin-6-yi}-amide,

5 4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-dimethyisulfamoyi-1,2,3,4-
tetrahydro-isoquinolin-6-yl)-amide, and

4'-Trifluoromethyl-biphenyi-2-carboxylic acid [2-{2-trifluoromethoxy-
benzenesuifonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide.
10
15. A compound as defined in claim 8, wherein said linking group is a thiourea.

16. A compound as defined in claim 15, which is 4 -Trifluoromethyl-biphenyl-2-

carboxylic acid (2-cyclopropyithiocarbamoyi-1,2,3,4-tetrahydroisoquinolin-6-yl)-amide.
15

17. A compound as defined in claim 8, wherein said linking group is a N-aikyl.

18. A compound as defined in claim 17, selected from the group consisting of:
"-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(2,6,6-trimethyi-cyclohex-2-
20 enylmethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide,

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2,4-dichloro-benzyl)-1,2,3,4-
tetrahydro-isoquinolin-6-yl]-amide,

25 4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1,5a,6,9,9a,9b-hexahydro-4H-
dibenzofuran-4a-yimethyl)-1, 2,3,4-tetrahydroisoquinolin-6-yl]-amide,

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-thiophen-2-yimethyl-1,2,3,4-
tetrahydro-isoquinolin-6-yl)-amide,
30
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1H-pyrrol-2-yimethyl)-1,2,3,4-
tetrahydro-isoquinolin-6-yl]-amide,

i



t et r ahydr oi soqui nol i h- 6- yI] amde [err] 20

4'-T'rif| -2-carboxylic acid

[ 2- (3-hy mgm Hﬂm op| onyl)- 1

,2,3,4-te lin-6-yl]-am de [err]

4 -Trifluoronethyl - bi phenyl -2-carboxylic acid

-butyryl)-1,2,3,4- 25 tetrahydref®oqui nolin-6-yl]-amide [err]
-42- 4' -Trifl uoronethyl - bi phenyl - 2-carboxylic acid

- 4- ox0- pent anoyl )--

[ 2- ( 2- phenyl
[ 2- (3- et hyl

10

18

20

25

4'-Triffluoromethyl-biphenyl-2-carboxylic acid (2-furan-2-ylmethyi-1,2,3,4-
tetrahydro-isoquinolin-6-yl)-amide,

Aceticacid 5-{6-[{4"-trifluoromethyi-biphenyl-2-carbonyl)-amino}-3,4-dihydro-1H-
isoquinolin-2-yimethyl}-furan-2-yimethyl ester,

"-Trifluoromethyl-biphenyl-2-carboxylic acid {2-thiophen-3-yimethyl-1,2,3,4-
tetrahydro-isoquinolin-6-yl)-amide,

“Triftuoromethyl-biphenyl-2-carboxylic acid [2-(2,5-dimethoxy-tetrahydro-
furan-3-yimethyl)-1,2,3,4-tetrahydro-isoquinolin-6-yl]-amide,

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-benzyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide,

"-Trifluoromethyl-biphenyl-2-carboxylic acid (2-pyridin-2-yimethyi-1,2,3,4-
tetrahydro-isoquinolin-6-yl}-amide,

"Trifluoromethyi-biphenyi-2-carboxylic acid (2-quinolin-2-yimethyi-1,2,3,4-
tetrahydro-isoquinolin-6-yl)-amide,

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-chloro-benzyi)-1,2,3,4-
tetrahydro-isoquinolin-6-yli]-amide,

"“Trifluoromethyl-biphenyl-2-carboxylic acid {2-pyrimidin-2-yimethyi-1,2,3,4-
tetrahydro-isoquinolin-6-yi}-amide,

-Trifluoromethyl-biphenyl-2-carboxylic acid {2-(3-nitro-benzyl)-1,2,3,4-tetrahydro- -

isoquinolin-6-yi]-amide,

4'-Trifluoromethyl-biphenyl-2-carboxylicacid {2-(1H-imidazol-2-yimethyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide,

[E—
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1,2 3, 4-tetrahydroisoquinolin-6-yl]-amde [err] 5

4- Tr| fl uoronet hyI

[22ethy| ,
4' Trlflu

(2-et hoxyacet yI
4' -Trifl uoronet hyI

bi phenyl - 2-carboxylic acid

tetrahydro- isoquinolin-6-yl]-amde [err]
'ymﬂ mr 2-carboxylic acid
, 2" 3,4- txe

rahydro- 10 isoquinolin-6-yl)-amde [err]
bi phenyl - 2-carboxylic acid -80-

{2-[(4-fluoro-phenyl)-acetyl]- 1 ,2,3,-tetrahydroisoquinolin-6-yl}-amde
[err] 4'-Trifluoronethyl-hiphenyl -2- carboxyllc acid

( 2- phenyl t hi oacetyl -1, 2, 4 WU?@NGHM' iPhpryl@raeaxylic 6agid) - [r(l dwthyi-pyrrol-2-yimethyi)-

10

16

20

25

30

1,2,3,4-tetrahydroisoquinolin-6-yl]-amide,

-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1 H-benzoimidazol-2-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yi]-amide,

4-Trifluvoromethyl-biphenyl-2-carboxylic acid  (2-thiazol-2-ylmethyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide,

-Trifluoromethyi-biphenyi-2-carboxylic acid [2-(1-methyl-imidazol-2-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl]-amide,

4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1H-[1,2,4]triazol-3-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yi]-amide, and

4’-trifluoromethyl-biphenyl-2-carboxylic acid [(2- allyl) 1,2,3,4-
tetrahydroisoquinoline-6-yl] amide.

18. A compound as defined in claim 8, wherein said linking group is a carbamate.

20. A compound as defined in claim 19, which is 6-[(4"-Trifluoromethyl-biphenyl-2-
carbonyl)-amino}-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyt ester.

21. A compound as defined in claim 8, wherein said linking group is a thioamide.

22. A compound as defined in claim 8, selected from the group consisting of:
4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(thiophen-2-yl-acetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide,

6-[(4‘-Tnﬂuoromethyl—b1phenyl-z-carbonyl)-amino]-3 4-dihydro-1 H-usoqunnolme-z-
carboxylic acid {[R]- 1-phenyl-ethy!)—am1de,

—_
—_—
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[err] 20 4'-Trifluoromethyl-biphenyl-2-carboxylic acid

(2 benzyl 1 2 3,4- tetrahydroi soqui nolin-6-yl)-am de [err]
-Trifl Emﬂﬁﬁ yI 2-carboxylic acid _ _
[2 (3- rre 3,4- t et rahydroi soquinolin-6-yl]-amde [err]

4' -Tri fl uoronet hyl -

25

blphenyl-2-carboxylic acid

[ 2-(3-chloro-butyryl)-1,2,3,4- 30 tetrahydroi sé&uinolin-6-yl]-amde [err]

10

16

20

25

4'-Trifluoromethyl-biphenyl-2-carboxylic  acid (2-pyridin-2-yimethyl-1,2,3,4-
tetrahydroisoquinolin-6-yt)-amide,

4'-Trifldoromethyl-biphenyl-2-carboxylic acid [2-(1H-imidazol-2-yimethyl)-1,2,3,4-
tetrahydroisoquinolin-6 -yi}-amide,

-Trifluoromethyi-biphenyl-2-carboxylic acid ({2-thiazol-2-yimethyi-1 ,2,3,4-tetrahydro-
isoquinolin-6-yi)-amide, and

-Trifluoromethyl-biphenyl-2-carboxylic acid {2-(1H-[1 ,2,4]triazol-3-ylméthyl)-1 2,34
tetrahydroisoquinolin-6-yl}-amide.

23. A compound as defined in claim 22, which is 4'-Trifluoromethyi-biphenyi-2-
carboxylic acid [2-(thiophen-2-yl-acetyl)-1,2,3,4-tetrahydroisoquinolin-6-y I]-amide.

24. A compound as defined in claim 22, which is 6-[(4" -Trifluoromethyi-biphenyi-2-
carbonylf)-amino]-3,4-dihydro-1H-isoquinoline-2-carboxylic acid (1-phenyl-ethyi)-amide.

25. A compound as defined in claim 22, which is 4-Trifluoromethyl-biphenyl-2-
carboxylic acid (2-pyridin-2-yimethyl-1 2,3,4-tetrahydroisoquinolin-6-yl}-amide.

26. A compound as defined in claim 22, which is 4-Trifluoromethyi-biphenyl-2-
carboxylic acid [2-(1H-imidazol-2-yimethyl)-1 ,2,3,4-tetrahydroisoquinolin-§ -yl]-amide.

27. A compound as defined in claim 22, which is 4-Triflucromethyl-biphenyl-2-
carboxylic acid (2-thiazol-2-yimethyl-1,2,3,4-tetrahydroisoquinolin-6-yl)-amide.

28. A compound as defined in claim 22, which is 4-Triflucromethyl-biphenyl-2-
carboxylic acid [2-(1H-[1,2,4]triazol-3-yimethyl)-1,2,3 4-tetrahydroisoquinolin-
6-yl]-amide.

29. A pharmaceutical composition comprising a compound of formula | as defined in
claim 1, and a pharmaceutically acceptable carrier.
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-43-: 4" - Tri f | uor onet hyl - bi phenyl - 2- car boxyl i ¢ aci d

(2-but - 3 trahydro- I soqui nolin-6-yl)-amde [err] 5

4 TrifI !I I H! - 2-carboxylic acid [2-(1-acetyl-pyrrolidine-2-
-u

carbonyl

etsra ydr0| soqui nolin-6-yl]-amde [err]

4 Tr|fluoronethyl bi phenyl - 2-carboxylic acid

{ 2- [ (4- ox0- 2-t hi oxo-t hi azol i din- 10 -82-
3-yl)-acetyl]-1,2,3,4-tetrahydroi soquinolin-6-yl}-amde [err]

4 Tr|fluoronethyl bi phenyl - 2- carboxylic acid

[ 2- (pyri di ne- 4- c3Q.bdngbinpositiors as-defioed dm\claimi 29 futthes| comprising an additional lipid-

10

16

20

25

lowering agent.

31. A method of treating a condition selected from atherosclerosis, pancreatitis,
obesity, hypercholesteremia, hypertriglyceridemia, hyperiipidemia, and diabetes,
comprising administering to a mammal in need of such treatment an amount of a
compound of formula | as defined in claim 1 sufficient to decrease the secretion of

apolipoprotein B.

32. A method as defined in claim 31, wherein said condition is selected from
atherosclerosis, pancreatitis, obesity, and diabetes.

33. A method as defined in claim 32, wherein said condition is atherosclerosis.

34. A method of decreasing apoB secretion in a mammal, comprising administering
to said mammal an apoB secretion decreasing amount of a compound of formula | as
defined in claim 1.

35. A compound selected from:
4'trifluoromethyl-biphenyi-2-carboxylic acid (1,2,3,4-tetrahydroisoquinolin-6-yi)-
amide,
4 trifluoromethyl-biphenyl-2-carboxylic acid-[3-{2-hydroxy-ethyl)4-hydroxyimethyl-
phenyl]-amide,
2-(2-hydroxymethyl-5-nitro-phenyi)-ethanol,
6-nitro-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester,
6-amino-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyi ester, and
2-{5-amino-2-hydroxymethyl-phenyl)-ethanoi.

36. A compound as defined in claim 35, selected from:
4'triflucromethyl-biphenyl-2-carboxylic acid (1,2,3,4-tetrahydroisoquinolin-6-yl)-
amide, and
4'4rifluoromethyl-biphenyl-2-carboxylic acid-[3-(2-hydroxy-ethyl)-4-hydroxyimethyl-
phenyl]-amide.

i



[err] 4'-Trifluoronethyl-biphenyl-2-carboxylic acid
[ 2- (qui nol i ne-2-carbonyl)-1 ,2,3,4- tetrahydroisoquinolin-6-yl]-amde [err]

20 4" -Trifl ] yl -2-carboxylic acid [2-(1-phenyl-cycl opentane-
car bonyl) - ]JW'“'HW]MHM‘M“FOl soquinolin-6-yl]-amde [err] 25

4' -Trifl uor ohethyl- b pheny - 2- car boxylic acid

[ 2- (a- met hoxy- phenyl -acetyl)-1, 2, 3, 4- tetrahygdroi soquinolin-6-yl]-amde
[err] 4'-Trifluoronethyl-biphenyl-2-carboxylic acid

[2-(3-chloro-2,2-di methyl - 30 propionyl)-1
2,3, 4-tetrahydr gy spagiaglhdaladinba il 35, which is 6-amino-3,4-dihydro-1H-isoquincline-
2-carboxylic acid tert-butyl ester.

—_

\
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[err] -44- 4'-Trifl uoronethyl -bi phenyl - 2-carboxylic acid

(2- cyanoacetyl 1 2,3,4-tetrahydro- isoquinolin-6-yl)-amde [err] 5

4" - Trlfluoronethyl-biphenyl-2-carboxy|ic acid (2-nethoxyacetyl -
,2,3,4-tetra- hydroisoquinolin-6-yl)-amde [err]

4-Tr.i fl uor onet hyl - bi phenyl - 2-carboxylic acid {2-[(4-chl oro-phenyl)-acetyl]-
10 1, 2, 3, 4-tetrahydroi soqui nolin-6-yl }-am de _g4-

. - ABSTRACT
Compounds of formula |
CFa

s ®
¢Veong
wherein X, Y, and Z are as defined in the specification. The compounds are useful in

10 decreasing apoB secretion and are useful in the treatment of conditions such as
atherosclerosis.

Sheet Has Been R lace

T IIIIlI |I III




sc}

[err] 4'-Tri

(2- ethyl tHi ¢ ace

4 -Trifl _
[ 2-( 3. phg(r)n;lc ng%"" %I“pg’%

20 4'-Trifl

[ 2- (3- hydr 0Xy3 Dedwinigys)): Pligé.ds
4" -Trifl uorcp@h&}mpl phsgyd -

{2-[ (1Hi ndd

T uororret h .I - - 2zcar bokyi ¢ afi d REPLACEMENT SHEETS
gm h§g‘?0| spqui no |,n'16es;mpmammeg7gt paned
r&agéd'!.!..c“ heid | A Claim(s) s paged 5. fo paged &3
%eggaﬁydr oi $opupRMing(sH: yag]ed@ f@epa[gefir
Im*(ﬁ)w - tﬂag ny 1 ‘2 P@ﬁ UXyr c aci d Abstract : paged4.’f. to paged.
.4~ ot Raged hyretr Di soqw 6-yl]-am de J gt DEcqgm
B corpuy L 1. herla QF RECEIPT oo
3-yl) acetvl]-l? 3 4. fpfr hydroic%m o—yt=am e

10

15

20

25

30

. THERAPEUTIC AMIDES
Fiel@f The Invention

This invention relates to compounds which are inhibitors of microsomal
triglyceride transfer protein and/or apolipoprotein B (Apo B) secretion, and which are
accordingly ’ﬁsefui for the prevention and treatment of atherosclerosis and its clinical
sequelae, for lowering serum lipids, and related diseases. The invention further relates
to compositions comprising the compounds and to methods of treating atherosclerosis,
obesity, and related diseases and/or conditions with the compounds.

Background Of The Invention
Microsomal triglyceride transfer protein (MTF) catalyzes the transport of

triglyceride, cholesteryl ester, and phospholipids. It has been implicated as a probable

agent in the assembly of Apo B-containing lipoproteins, biomolecules which contribute -
to the formation of atherosclerotic lesions. See European Patent application publication
no. 0 643 057 A1, European Patent application publication no. 0 584 446 A2, and
Wetterau et al., Science, 258, 999-1001, (1992). Compounds which inhibit MTP and/or
otherwise inhibit Apo B secretion are accordingly useful in the treatment of
atherosclerosis. Such compounds are also useful in the treatment of other diseases
orconditions in which, by inhibiting MTP and/or Apo B secretion, serum cholesterol and
triglyceride levels can be reduced. Such conditions include hypercholesterolemia,
hypertriglyceridemia, pancreatitis, and obesity; and hypercholesterolemia,
hypertriglyceridemia, and hyperlipidemia associated with pancreatitis, obesity, and
diabetes.

Summary Of The invention

This invention provides compounds of formula |

ach : L
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M5 (Cl): 554 (M+ H ) 4'-Trifluoronethyl-bi phenyl -2-carboxylic acid

[ 2- (6- net hyl - pyri di ne-2-carbonyl)- 30

1,2, 3,4-tetrahydroi soqui nolin-6-yl]-am de [err] - 45- .

4' -Trifluoronet hyl - bi phenyl - 2-car boxylic acid
[2-(pyridin-2-yl-acetyl)-1,2,3,4- tetrahydroi soquinolin-6-yl]-amde [err]
4' -Trifl uoronet hyl - bi phenyl - 2-car boxylic aq%g
{2-[(4-nitro-phenyl)-acetyll-1,2,3,4- tetrahydroisoquinolin-6-yl}-am de

- 3 ) N2
b

wherein
X is CH,, CO, CS, or SO,;
10 Y is selected from:

a direct link (i.e., a covalent bond),

aliphatic hydrocarbylene radicals having up to 20 carbon atoms, which radical
may be mono-substituted by hydroxy, (C,-C,j)alkoxy, (C,-C,j)acyl, (C,-C;o)acyioxy, or
(Cs'cw)Wr

15 NH, and O,
provided that if X is CH,, Y is a direct link;
Z is selected from the following groups:
(1) H, halo, cyano,
() hydroxy, (C,-C,c)alkoxy, (C,-C, )alkylthio, (C,-C,)acyl,
20 thiophenyicarbonyl, (C,-C,,)alkoxycarbonyl,

(3) (C,-C,)alkylamino, di(C,-C,s)alkylamino, (C,-Co)aryl(C,-C,o)alkylamino,
provided that Y is not O or NH,

(4) unsubstituted vinyl, (C,-C,)aryl, (C;-Cy)cycloalkyl and fused benz
derivatives thereof, (C,-C,,)polycycloalkyl, (C,-C)cycloalkenyl, (C,-C,o)polycycloatkenyl,

25 (8) (Cs-Cyolaryloxy, (Ce-Ciglaryithio, (Cqs-Cyp)aryl(C,-Cg)alkoxy,
(C¢-C,o)aryl{C,-C,alkylthio, (C,-Cg)cycloalkyloxy, (C,-Cg)cycloalkenyloxy,

(6) heterocyclyl selected from the group consisting of monocyciic radicals
and fused polycyclic radicals, wherein said radicals contain a total of from 5 to 14 ring
atoms, wherein said radicals contain a total of from 1 to 4 ring heteroatoms

30 independently selected from oxygen, nitrogen, and sulfur, and wherein the individual
rings of said radicals may be independently saturated, partially unsaturated, or

‘/

aromatic,
provided that if X is CH,, Z is H or is selected from groups (4) and (6),

This is the replacement sheet
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10 [err] 4'-Trifluoronethyl-biphenyl-2-carboxylic acid

[ 2- (B6-di et’hyl car banoyl - cycl ohex- 3-

enecarbonyl) -1, 2, 3, 4-tetrahydroi soqui nolin-6-yl]-amde [err] 15

4' -Tri fl uoromet hyl - bi phenyl - 2- car boxyl i c acid [2-(adamant ane- 1-carbonyl)- 1
,2,3,4-tetrahydroi soquinolin-6-yl]-amde [err]

4' -Tri fl uor onet hyl - bi phenyl - 2- car boxyl i ¢ ac84d

{2-[(3-chl oro-phenyl )-acetyl]- 20 1,2, 3, 4-tetrahydroi soqui nolin-6-yl}-amde
[err] 4'-Trifluoronethyl-biphenyl-2-carboxylic acid

(2-di phenyl acet yl - 1wRerbirft wheh Zaontilift shiessr arore eihgs) stidyings avdydach independently

bear 0 to 4 substituents independently selected from halo, hydroxy, cyano, nitro, oxo

(O=), thioxo(S=), aminosulfonyl, phenyl, phenoxy, phenylthio, halophenylithio, benzyl,

benzyloxy, (C,-C,o)alkyl, (C,-C,o)alkoxy, (C,-C,o)alkoxycarbonyl, (C,-C,g)alkyithio, (C,-
5 C,,)alkylamino, (C,-C,j)alkylaminocarbonyi, di(C,-C)alkylamino, di(C,-

C,oJalkylaminocarbonyl, di(C,-C,,)alkylamino(C,-C,g)alkoxy, (C,-C,)perfiuoroalkyl, (C,-

C,)perfluoroalkoxy, (C,-C)acyl, {C,-C,pacyloxy, (C,-C,oJacyloxy(C,-C,alkyl, and

pyrrolidinyl;

and pharmaceutically acceptabie salts thereof.

10 Reference to Z as “heterocyclyl" means any single ring or fused ring system
containing at least one ring heteroatom independently selected from O, N, and S. Thus
a polycyclic fused ring system containing one or more carbocyclic fused saturated,
partially unsaturated, or aromatic rings (usually benz rings) is within thé definition of
heterocyclyl so long as the system also contains at least one fused ring which contains

15 at least one of the aforementioned heteroatoms. As a substituent, such heterocyclyls
may be attached to the remainder of the molecule from either a carbocyclic {e.g., benz)
ring or from a heterocyclic ring.

Reference to Z containing *one or more rings' is intended to mean any (single
or fused) cyclic moiety or moieties contained in Z. The rings may be carbocyclic or

20 heterocyclic, saturated or partially unsaturated, and aromatic or non-aromatic.

Reference to a fused polycyclic ring system or radical means that all rings in the
system are fused.

Reference to "halo” in this specification is inclusive of fluoro, chloro, bromo, and
iodo unless noted otherwise.

25 Reference to an "aryl" substitutent (e.g. (Cs-Co)aryl) means the ring or
substitutent is carbocyclic. Aromatic moieties which contain 1 or more heteroatoms are
included as a subset of the term *heterocyclyl®, as discussed above.

Reference to an "acyl" substituent refers to an aliphatic or cyclic hydrocarbon
moiety attached to a carbonyl group through which the substituent bonds.

30 Reference to "alkyl® and "alkoxy® include both straight and branchad chain
radicals, but it is to be understood that references to individual radicals such as "propyl"
or "propoxy" embrace only the straight chain (‘normal') radical, branched chain isomers

v

such as “isopropyl* or “isopropoxy* being referred to specifically.
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4' -Trifluoronethyl - bi phenyl - 2-car boxylic acid
{2-](‘2, 4-di chl oro- phenyl )-acetyl]- 1
, 2,3, 4-tetrahydroi soqui nolin-6-yl}-am de 30 [err]
4' -Trifluoronet hyl - bi phenyl - 2-car boxylic acid
[ 2-(2-phthal i m do-acetyl)-1,2,3,4- tetrahydroi soquinolin-6-yl]-amde [err]
-46- 4' -Trifluoronethyl -bi phenyl - 2- car boxyl jg¢ acid
[ 2- (bi phenyl - 4-yl -acetyl)-1 ,2,3,4- tetrahydroi soquinolin-6-yl]-amde [err]
The central benz-heterocyclic ring system of formula |, i.e., the fused bicyclic
ring system attached through its single ring nitrogen to -XYZ, is referred to herein as
a"1,2,3,4-tetrahydroisoquinocline" for convenience, and this is the convention used most
frequently when naming compounds according to the invention as 2-substituted 1,2,3,4-
5 tetrahydroisoquinolin-6-yl amides. It is noted that less frequently, when named as a
substituent in a compound, this central ring system is also denoted as a 6-substituted
*3,4,-dihydro-1H-isoquinolin-2-yI" moiety.
A subgroup of compounds of formula | as defined above includes those
wherein:
10 X is CH,, CO, or SO,;
Y is selected from:
a direct link, NH,
(C,-C,o)alkylene and (C,-C,;)alkenylene, either of which may be substituted with
phenyl,
15 provided that if X is CH,, Y is a direct link,
Z is selected from the following groups:
(1 H
(2) (C,Cyp)alkoxy, (C,-C,g)alkyithio,
(38) (C,-C,.)alkylamino, di(C,-C,,)alkylamino, (C,-C,j)aryl(C,-C,z)alkylamino,
20 provided that Y is not NH,
(4) unsubstituted vinyl, (C,-C,o)aryl, {Cy-Cg)eycloalkyl, (C,-Cg)cycloalkenyl,
(8) (Ce-Cyolaryloxy,
(6) heterocyclyl selected from the group consisting of five- and six-
membered heterocyclic radicals, which may be saturated, partially unsaturated, or
25 aromatic, and the fused benz derivatives thereof, wherein said radicais may contain a
total of from 1 to 3 ring heteroatoms independently selected from oxygen, nitrogen, and
sultur,
provided that if X is CH,, Z is selected from groups (4) and (6)
wherein, when Z contains one or more rings, said rings may each independently
30 bear O to 3 substituents independently selected from halo, hydroxy, nitro, (C,-C)alkyl,
(C,-C,)alkoxy, di(C,-C,)alkylaminocarbonyl, (C,-C,)perfluoroaikoxy, (C,-C,,)acyl, and
{C,-Cp)acyloxy,
and pharmaceutically acceptable salts thereof.

N
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5 4' -Tri fl uoronmet hyl - bi phenyl - 2-carboxylic acid (2-o-tolylacetyl-1

, 2, 3,’4-tet'rahydro- isoquinolin-6-yl)-amde [err]

4' -Tri fl uoronet hyl - bi phenyl - 2- car boxyl i ¢ aci d
(2-mtolylacetyl-1,2,3,4-tetrahydro- 1 0 isoquinolin-6-yl)-anide [err]

4' -Tri fl uoronet hyl - bi phenyl - 2-carboxylic acid [2-(4-phenyl-but-3-enoyl)-1
,2,3,4- tetrahydroisoquinolin-6-yl]-amde [&tr]

4' -Tri fl uoronet hyl - bi phenyl -2-carboxylic acid [2-(cycl opent-1-enyl-acetyl)-
1 ,2,3,4-tetrahydroi soquinolin-6-yl]-amde 20

[err] 4'-Triffuorong kydre pdticuter sdbdralp olldes @isd compounds within the above

{2-[(3, 4, 5-tinet hoxy-henyl)-actyl -
subgroup wherein X is methylene, Y is a direct link, and Z is selected from (C,-C,o)aryl,
(C5-Cg)cycloalkyl, and (C,-Cy)cycloalkenyl each of which may bear 0 to 3 of the
independent substituents noted for Z in the above subgroup, unsubstituted vinyl, and
5 pharmaceutically acceptable salts thereof. Specific values for each include the
illustrative values for each given hereinafter.

Another more particular subgroup includes those compounds within the above
subgroup wherein X is methylene or CO, Y is a direct link, and Z is heterocyclyl
selected from thiophenyl, pyrrolidinyl, pyrrolyl, furanyl, thiazolyl, isoxazolyl, imidazolyl,

10 1,2,4-triazolyl, pyridyl, pyrimidinyl, and the fused bicyclic (ortho) benz derivatives
thereof, including benzimidazolyl, benzthiazolyl, indolyl, isoindolyl, benzofuranyl,
benzothiophenyl, benzthiazolyl, quinolinyl, isoquinolinyt, and quinazolinyl, each of which
may bear 0 to 3 of the independent substituents noted for Z in the above subgroup,
and pharmaceutically acceptable salts thereof,

Specific values for Z as heterocyclyl which may bear 0-3 independent
substituents noted for Z in the above subgroup include 2-, and 3-thiophenyl; 2- and
3-benzo[bjthiophenyl; 1-,2- and 4-imidazolyl; 2-benzimidazolyl; 2-, 4-, and 5-thiazolyl;
2-benzothiazolyl; 3-, 4-, and 5-isoxazolyl; 2-quinoxalinyl; 1-, 2-, and 3-pyrrolidinyl;

§ 2., 3 and 4-pyridyl; 2. and 4-pyrimidinyl; 2-, 3, and 4-quinofinyl; 1-, 3-, and 4-
isoquinoline; 1-, 2-, and 3-indolyl; 1-, 2-, and 3-isoindolyl; 2-and 3-tetrahydrofuranyl;
1-, 2-, and 3-pyrolyl; 2- and 3-furanyl; 2- and 3-benzofb]furanyl; 1-, 3-, and 4-
pyrazolyl; and 1,2,4-triazol-3-yl.

A preferred group of compounds includes those compounds wherein

10 X is CH, or CO;

Y is a direct link;
Zis
H, unsubstituted vinyl, phenyl,
imidazolyl, thiazolyl, thiophenyl, 1,2,4-triazolyl, pyridinyl, and pyrimidinyl

15 each of which may bear 0 to 3 of the independent substituents previously noted for the
above subgroup;

and pharmaceutically acceptable salts thereof. Specific values of Z (as
heterocycyl) for this preferred group include the corresponding specific values noted

above.
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1 ,2,3,4-tetrahydroi soquinolin-6-yl}-amde [err] 25

4' -Tr'i f1 uor onet hyl - bi phenyl - 2-car boxylic acid

[ 2- (adanmant an- 1-yl -acetyl)-1, 2,3, 4- tetrahydroi soquinolin-6-yl]-anide [err]
4' -Tri fl uoronet hyl - bi phenyl - 2-carboxylic acid [2-(9Hfl uorene-9-carbonyl) -
30 1, 2,3,4-tetrahydroi soquinolin-6-yl]-amde [err] -47-

4' -Trifl uoronetyl -bi phenyl - 2- car boxylic aci_g_

{2-[(3-trinuoronethyl -phenyl)-acetyl]-

Within the above preferred group, & subgroup includes those compounds
wherein X is CO.

Within the above preferred group, a second subgroup includes those
compounds wherein X is CH,.

5 The invention further provides a pharmaceutical composition suitable for the
treatment of conditions including atherosclerosis, pancreatitis, obesity,
hypercholesterolemia, hypertriglyceridemia, hyperlipidemia, and diabetes, comprising
a compound of formula | as hereinbefore defined, and a pharmaceutically acceptable
carrier.

10 The compounds of this invention inhibit or decrease apo B secretion, likely by
the inhibition of MTP, although it may be possible that other mechanisms are involved
as well. The compounds are useful in any of the diseases or conditions in which apo
B, serum cholesterol, and/or triglyceride levels are elevated. Accordingly, the invention
further provides a method of treating a condition selected from atherosclerosis,

15 pancreatitis, obesity, hypercholesteremia, hypertriglyceridemia, hyperlipidemia, and
diabetes, comprising administering to a mammal, especially a human, in need of such
treatment an amount of a compound of formula | as defined above sufficient to
decrease the secretion of apolipoprotein B. A subgroup of the preceding conditions
includes atherosclerosis, obesity, pancreatitis, and diabetes. A more particular

20 subgroup includes atherosclerosis.

The term "treating” as used herein includes preventative as well as disease
remitative treatment.

The invention further provides a method of decreasing apo B secretion in a
mammal, especially a human, comprising administering to said mammal an apo B-

25 (secretion) decreasing amount of a compound of formula | as defined above.

Certain intermediates are additionally provided as a further feature of the
invention:

4'trifluoromethyl-biphenyl-2-carboxylic acid (1,2,3,4-tetrahydro-isoquinolin-6-yl)-
amide,

. 30 4-rifluoromethyl-biphenyl-2-carboxylic acid-[3-(2-hydroxy-ethyl)-4-hydroxylmethyl-

phenyi}-amide,

2-(2-hydroxymethyl-5-nitro-phenyl)-ethanol,

6-nitro-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester,

This is the replacement sheet
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1,2,3,4-tetrahydroi soquinolin-6-yl}-amde [err] 5

4' -Trii f1 uoromet hyl - bi phenyl - 2- carboxyl i ¢ acid [2-(1-nethyl-cycl ohexane-
carbonyl)-1 ,2,3,4-tetrahydroi soqui nolin-6-yl]-amde [err]

4' -Trifluoronet hyl - bi phenyl - 2-carboxylic acid {2-[2-(1 , 3-dioxo-1

, 3-di hydroi soi ndol - 10 2-yl)-propionyl]-1,2,3

, 4-tetrahydroi soquinolin-6-yl}-amde [err] o

4' -Trifl uoromet hyl - bi phenyl - 2-carboxylic acid

[ 2- (4- met hyl - 2- oxo- pentanoyl )- 1, 2, 3, 4-tetrahydroi soqui nolin-6-yl]-am de

% gf E ]3_ iei E{);;l_ g;{:?%ﬁ%@g%? ?Iﬁ%@ddﬂ@ﬁ%&fcaﬂféﬁﬁc acid tert-butyl ester, and
, 2,3, 4-t et r ahydr oi s2{f+amiia-2rhydrokymethyldrhenyl)-ethanol.

It will be appreciated by those skilled in the art that certain compounds of

formula | contain an asymmetrically substituted carbon atom and accordingly may exist

5 in, and be isolated in, optically-active and racemic torms. Some compounds may

exhibit polymorphism. It is to be understood that the present invention encompasses

any racemic, optically-active, polymorphic or stereoisomeric form, or mixtures thereof,

which form possesses properties useful in the treatment of atherosclerosis, obesity, and

the other conditions noted herein, it being well known in the art how to prepare

10 optically-active forms {for example, by resolution of the racemic form by recrystallization
techniques, by synthesis from optically-active starting materials, by chiral synthesis, or
by chromatographic separation using a chiral stationary phase) and how to determine
efficacy for the treatment of the conditions noted herein by the standard tests described
hereinatter.

15 The chemist of ordinary skill will recognize that certain combinations of
substituents or moieties listed in this invention define compounds which will be less
stable under physiological conditions (e.g., those containing aminal or acetal linkages).
Accordingly, such compounds are less preferred.

An ‘aliphatic hydrocarbylene radical* for purposes of this invention means a

20 divalent open-chain organic radical containing carbon and hydrogen only. The radical
serves as a linking group; denoted above as Y. The radical may be straight chain or
branched and/or saturated or unsaturated, containing up to three unsaturated bonds,
either double, triple or a mixture of double and triple. The two valences may be on
different carbon atoms or on the same carbon atom, and thus the term "alkylidene" is

25 subsumed under this definition. The radical will typically be classified as a (C,-
C,o)alkylene radical, a (C,-Cy)alkenylene radical, or a (C,-C)alkynylene radical.
Typically the radical will contain 1-10 carbon atoms, although longer chains are certainly
feasible and within the scope of this invention, as demonstrated in the Examples.

Alkylene radicals include those saturated hydrocarbon groups having 1-20,

30 preferably 1-10 carbon atoms, derived by removing two hydrogen atoms from a
corresponding saturated acyclic inydrocarbon. lllustrative values having 1-10 carbon
atoms include straight chain radicals having the formuta (CH,), wherein n is 1 to 10,
such as methylene, dimethylene, trimethylene, tetramethylene, pentamethylene,
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20 [err] 4'-Trifluoronethyl-biphenyl-2-carboxylic.acid

(2- hex-3-enoyl -1, 2, 3, 4-tetrahydro- isoquinolin-6-yl)-amde [err] 25

2-{6-[ (4" -Trifluoromethyl-biphenyl -2-carbonyl)-am no] -3, 4-di hydro-1 H

I soqui nol i ne-2-carbonyl }-pyrrolidine-1 -carboxylic acid tert-butyl ester

[err] 4" -Trifluoronethyl-biphenyl-2-carboxylic acid

[ 2- (tetrahydro-furan-3-carbonyl)- 30 -8-

1,2, 3,4-tetrahydroi soqui nolin-6-yl]-am de [err]
hexamethylene, heptamethylene, octamethylene, nonamethylene and so forth. Also
included are alkylidene radicals such as ethylidene, propylidene, butylidene, and sec-
butylidene. Also included are branched isomers such as 1,1-dimethyldimethylene, 1,1-
dimethylitetramethylene, 2,2-dimethyltrimethylene and 3,3-dimethylpentamethylene.

5 Alkenylene radicais include those straight or branched chain radicals having 2-

20 carbon atoms, preferably 2-10 carbon atoms, derived by removal of two hydrogen
atoms from a corresponding acyclic hydrocarbon group containing at least one double
bond. Hiustrative values for alkenylene radicals having one double bond include
ethenylene (vinylene), propenylene, 1-butenylene, 2-butenylene, and isobutenylene.

10 Alkenylene radicals containing two double bonds (sometimes referred to in the art as
alkadienylene radicals) include 3-methyl-2,6-heptadienylene, 2-methyl-2,4-
heptadienylene,2,8-nonadienylene, 3-methyi-2,6-octadienyiene,and2,6-decadienylene.
An illustrative value for an alkylene radical containing three double bonds (an
alkatrienylene radical) is 9,11,13-heptadecatrienylene.

18 Alkynylene radicals include those straight or branched chain radicais having 2-20
carbon atoms, preferably 2-10 carbon atoms, derived by removal of two hydrogen
atoms from a corresponding acyclic hydrocarbon group containing at least one triple
bond. lllustrative values include ethynylene, propynylene, 1-butynylene, 1-pentynylene,
1-hexynylene, 2-butynylene, 2-pentynyltene, 3,3-dimethyl-1-butynylene, and so forth.

20 Following are illustrative values for other moieties and substituents named
above, which are not to be taken as limiting. It is noted that throughout the
specification, if a cyclic or polycyclic radical which can be bonded through different ring
atoms is referred to without noting a specific point of attachment, ail possible points are
intended, whether through a carbon atom or a trivalent nitrogen. As examples,

25 reference to (unsubstituted) “naphthyl* means naphth-1-yl and naphth-2-yi; reference
to "pyridyl* means 2-, 3-, or 4-pyridyl; reference to ‘indolyl" means attachment or
bonding through any of the 1-, 2-, 3-, 4-, 5-, 6-, or 7- positions.

Hlustrative values for (C,-C,j)alkoxy include methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, pentoxy, hexoxy, heptoxy, and so forth.

30 llustrative values for (C,-C,,)alkylthio include the corresponding sulfur-containing
compounds of (C,-C,,)alkoxy listed above, including methylthio, ethylthio, propyithio,
isopropyithio, butylthio, isobutyithio, pentyithio, hexyithio, heptylthio, and so forth.
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-48- 4' -Trifl uoronet hyl - bi phenyl - 2-carboxylic acid

[ 2- (&- oxo-+t hi ophen-2-yl -acetyl)- 1, 2,3, 4-tetrahydroi soqui nolin-6-yl]-am de

[err] 5 4' -Tri fl uoronet hyl - bi phenyl - 2- car boxyl i ¢ aci d

[ 2- (t hi ophen-3-yl-acetyl)-1,2,3,4- tetrahydroisoquinolin-6-yl]-amde [err]

4' -Trifluoronethyl - bi phenyl - 2-car boxylic acid

{2-](6-nmet hoxy- 3-oxo-indan-1-yl)- 10 9-

acetyl]-1,2, 3, 4-tetrahydroi soqui nolin-6-yl}-amde M5 (A): 600 (M+ 2)

4' -Trifluoronet hyl - bi phenyl - 2-carboxylic acid [2-(1

E Z‘r:ﬁ yl - pyrrolidi neygsgaiveailes for (G-Cy)acyl Ghélade Jalaes &tUCID, jalkénoyt kuchriage

formyl, acetyl, propionyl, butyryl, and isobutyryl. Also included are other common
cycle-containing radicals such as benzoyi. |
lllustrative values for (C,-C,o)acyloxy include vaiues for (C,-C,p)alkanoyloxy such
5 as formyloxy, acetyloxy, propionyloxy, butyryloxy, and isobutyryloxy. Also included are
other common cycle-containing radicals such as benzoyloxy.
llustrative values for (C,-C,j)alkoxycarbonyl include methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, and
isobutoxycarbonyl.

10 Mustrative values for (C,-C,.Jalkylamino include methylamino, ethytamino,

propylamino, isopropylamino, butylamino, and isobutylamino.

lliustrative values for di-(C,-C,)alkylamino include dimethylamino, diethylamino,
dipropylamino, dibutylamino, and diisobutylamino.

lllustrative values for (C,-C,,)aryl(C,-C,j)alkylamino are benzylamino, (1-

16 phenylethyl)amino, and (2-phenylethyl)amino.
lustrative values for (C4-C,o)aryl include phenyl and naphthyl.
llustrative values of (C,-C;cycloalkyl include cyclopropyl, cyclobutyl,

cyclopentyl, cyciohexyl, and cycloheptyl.
llustrative values for fused benz derivatives of (C,-C,)cycloalkyl include 1,2,3,4-

20 tetrahydronaphthalenyl, indanyl, and fiuorenyl.
lilustrative values of polycycioalkyl include adamantyi and 2-bicycio[2.2.1]heptyl.
lllustrative values for (C,-C,)cycioalkenyl include cyciobutenyl, cyclopentyenyl,

cyclohexenyi, and cycioheptenyl.
illustrative values for polycycloalkenyl include bicyclo[3.1.1]hept-2-enyl.

25 llustrative values for (C,-C,,)aryloxy include phenoxy and naphthyloxy.
lllustrative values for (CG-C,‘,)arylthio include phenythio and naphthylthio.
llustrative values for {C,-C,))aryl(C,-C,,)alkoxy include benzyloxy and

phenylethoxy.
lllustrative values for (C,-C,)aryl{C,-C,)alkylthio include benzyithio and

30 phenylethyithio. :

Ilustrative values for (C,-C,)cycloalkyloxy include cyclopropyloxy, cyclobutyloxy,
cyclopentyloxy, cyclohexyloxy, and cycloheptyloxy.
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4' -Trifluoronethyl - bi phenyl - 2-car boxylic acid

[ 2- (i cycl*o[ 2. 2. 1] hept - 2-yl -acet yl ) -

1,2, 3,4-tetrahydroi soquinolin-6-yl]-amde Ms (Cl): 533 (M+ [err]) 20
Exanpl e 98 Conpound Il (200ng, 0.50mmol), picolinic acid (62ngy, 0.60mMmmol)
and EDCI (116nmg, 0.60mml) were m xed in 10m nethylene chloride for 14
hrs. Reaction was concentrated and purifi ed+ fl ash chromat ography on

silica gel (eluent: 70-100% 25 Et OAc/ Hex)

e product was

4' -Trifl uoronet hyl - bi phenyl - 2-carboxylic acid [2-(pyri di ne-

AL AR SRl oo, S Scsasp

NVR (250 Mz
2.83 (m 2H).

10

18

20

25

30

cyclopentenyloxy, cyclohexenyloxy, and cycloheptenyloxy.

llustrative values for heterocyclyl substituents which are five-member monocyclic
radicals include furanyl, thiophenyl, pyrrolyl, pyrrolidinyl, oxazolyl, thiazolyl, imidazolyl,
pyrazolyl, isoxazolyl, isothiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, and 1,3,4-thiadiazolyl,
and the like.

llustrative values for heterocyclyl substituents which are six-membered
monocyclic radicals include 2H- and 4H-pyranyl, pyridyl, piperidinyl, piperazinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, morpholinyl, thiomorpholinyl, 1,3,5-triazinyl, and the
like.

lllustrative values for heterocyclyl substituents which are fused benz derivatives
of five-membered heterocyclic radicals inciude indolyl, isoindolyl, indolinyl,
benzofuranyl, benzothiophenyl, benzimidazolyl, benzthiazolyl, and carbazolyl.

llustrative values for heterocyclyl substituents which are fused benz derivatives
of six-membered heterocyclic radicals include quinolinyl, isoquinolinyl, quinazolinyl,
phthalazinyl, phenothiazinyl, acridinyl, and phenoxazinyl.

llustrative examples for heterocyclyl groups which are fused polycyclic radicals
other than the fused benz systems exemplified above include purinyl and pteridinyl.

llustrative values of (C,-C,)alkyl include methyl, ethyl, propyl, isopropyl,

-isobutyl, butyl, tert-butyl, pentyl, hexyl, and the like.

Nustrative values for (C,-C,)pertluoroalkyl include triftuoromethyl,

pentafiuoroethyl, and heptafiuoropropyl.

lustrative values for (C,-C,)perfiuoroalkoxy include trifiuoromethoxy and
pentafiuoroethoxy.

Compounds according to the invention can frequently be categorized into
groups based on the linking group formed by the ring nitrogen of the 1,2,3,4-tetra-
hydreisoquinoline ring (shown in formula 1) taken together with the group in -XYZ which
links the XYZ moiety to the said ring nitrogen. Such categories include

This is the replasement sheet

Date: O 4 UEC 195



30 METHOD C Into a glass screw topped vial was placed 150 [err] of a 0.020M
sol ut'ion of the isocyanate in 1,2-dichloroethane (3.0 [err]), followed by
83 [err] of 0.030M 4'- -49- trifluoronethyl-bi phenyl -2-carboxylic acid
(1, 2, 3, 4-tetrahydroi soqui nol i n-6-yl)-am de (conpound 11) in 1

, 2-di chl oroethane (2.5 [err]) After shaking at 200C for 16 hours, 10 pi was
renoved and diluted to [err] w th nethanol _flp.r RPHPLC and MS anal ysis. The
reaction was concentrated to dryness under vacuum 5

5 Amides Ureas
i
H
l I
Thioamides N-alkyls
10
0
S |
|
I
?JQ
Carbamate
15 Thioureas
]
I
20 Sulfonamides
25

Referring to the above linking groups as illustrated, for amides and thioamides

30 (X=CO or CS, respectively) Y is preferably a direct link or hydrocarbylene. in these
compounds wherein Y is a direct link, bonding is preferably through the carbonyl or
thiocarbonyl group to an aliphatic (i.e., open chain) carbon atom in Z. The said
aliphatic carbon atom can be part of a chain which contains one or more heteroatoms.

It
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Exanpl e 99

6-[ (4" -Trifluoronethyl -bi phenyl - 2-car bonyl ) -am no] - 3, 4- di hydr o- 1H- i soqui nol
i ne-2-. carboxylic acid phenyl am de was nmade as described in Method C by
reacting conpound 11 with phenyl isocyanate. [err] Exanples 100-103 The
foll ow ng conpounds were made by reacting conpound 11 with the 15
appropriate correspondi ng i socyanate accordingzjo nmet hods anal ogous to

t hose described in Exanple 99. [err]

10

16

20

25

30

Bonding can also preferably be through the carbonyl or thiocarbonyl group to a cyclic
carbon atom. By “cyclic carbon atom" is meant a saturated or unsaturated carbon
atom contained in a (saturated, partially unsaturated, or aromatic) carbocyclic or
heterocyclic ring. For compounds wherein Y is hydrocarbylene, bonding is through the
carbonyl or thiocarbonyl group to an aliphatic carbon atom in Y.

For ureas and thioureas wherein X=CO or CS, respectively and Y=NH, bonding
is preferably through the {easternmost as shown) amino group to a cyclic carbon atom
in Z. For some ureas and thioureas (X=CO, Y=direct bond) the (easternmost) amino
nitrogen is part of Z. In this case bonding is preferably through the eastemmost amino
group to an aliphatic carbon atom in the remaining portion of Z.

For sulfonamides according to the invention X=SO, and Y is preferably
hydrocarbylene, or a direct link. For sulfonamides wherein Y is hydrocarbylene,
bonding is through the sulfonyl group to an aliphatic carbon atom in Y. For
sulfonamides wherein Y is a direct link, bonding is preferably through the sulfonyl group
to a cyclic carbon atom in Z. For sulfonamides wherein Y is a direct link, bonding can
also be to NH which is part of Z, in which case bonding is through X directly to an
amino nitrogen in Z.

N-alkyls (X=CH,, Y=direct link) preferably bond through the methylene group
to a cyclic carbon atom in Z.

For carbamates wherein X=CO and Y=0 bonding is preferably through the oxy
(O) portion of the linkage to a cyclic carbon atom in the remaining portion of Z. For
carbamates wherein X=CO and Y=direct link the oxy linkage is part of Z, and in these
bonding is preferably to a cyclic or aliphatic carbon atom in the remaining portion of
Z, most preferably to an aliphatic carbon atom in the remaining portion of Z.

For those compounds of formula | wherein Y is hydrocarbylene, bonding to Z
is through an aliphatic carbon atom in Y preferably to H or to a cyclic carbon atom or
a heteroatom in Z.

When grouping compounds below and in the Examples, it is the above
structural categories to which reference is made.

Preferred compounds include the following which, where possible, have been
categorized according to the types of linking groups shown in partial structure above.
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-50- [err] 5 Exanpl e 104
6-[(¢'-TrPfIuoronethyl-biphenyl-2-carbony|)-anino]-3,4-dihydro-l

H i soqui nol i ne-2- carboxylic acid pyridin-2-ylamde was prepared by a

nmet hod anal ogous to the procedure described in Chsawa, A.; Arai, H; Ilgeta,
H Chem Pharm Bull. 1980, 28, 3570. 10 23%yield [err] METHOD D 15

Into a glass screw topped via] was placed If [err] of a 0.020M sol uti on of
the sulfonyl chloride in 1,2-dichloroethane (3.0 [err]), followed by 83
[err] of 0.030M conpound 11 in 1, 2-dichloroethane (2.5 [err]), followed by

25 ng pol ynmer Rheubes
4'Triflucromethyl-biphenyl-2-carboxylic acid (2-phenyl-acetyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

§ 4-Triflucromethyl-biphenyl-2-carboxylic acid  (2-phenoxy-acetyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

Trifluoromethyl-biphenyl-2-carboxylic acid (2-pentanoyi-1,2,3,4-tetrahydroisoquinolin-6-
yl)-amide
10
4'-Trifluoromethyi-biphenyl-2-carboxylic acid (2-cyclobutane-carbonyl-1,2,3,4-tetra-
hydroisoquinolin-6-yl)-amide

4'Trifluoromethyl-biphenyl-2-carboxylic acid [2-(thiophen-2-yl-acetyl)-1,2,3,4-tetra-
16 hydroisoquinolin-6-yi]-amide

' Trifluoromethyl-biphenyl-2-carboxylic acid (2-butyryl-1,2,3,4-tetrahydroisoquinolin-6-yl)-

amide

20 4'-Trifluoromethyi-biphenyl-2-carboxylic acid (2-ethoxy-acetyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl}-amide

4'-Trifluoromethyl-biphenyl-2-carboxylic  acid  {2-[{(4-fluoro-phenyl)-acetyl]-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide

25
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-methyl-butyryl)-1,2,3,4-tetrahydro-
isoquinolin-6-yi]-amide

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-but-3-enoyl-1,2,3,4-tetrahydro-
30 isoquinolin-6-yl)-amide

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-methoxy-acetyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl}-amide
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nor phol i norret hyl pol ystyrene([err] mol/gm = [err]). After shaking at [rerr
for 16 hours, 10 [err] was renoved and diluted to 100 [err] w th nethanol
for RPHPLC and M5 20 anal ysis. The pol yner was renoved by filtration and
the filtrate was concentrated to dryness under vacuum Exanple 105

4' -Trifl uoronet hyl - bi phenyl - 2-car boxyl i cacid [ 2-(naphthal ene-1
-sulfonyl)-1,2,3,4- 25 tetrahydroi soqui noli.y4.6 -yl]-am de was prepared by
METHOD D reacting conpound 11 wi th napht hal ene-1-sul fonyl chloride. M
(d): 604 (M+ NH4+) Exanples 106-111 30 The foll owi ng conmpounds were
prepared by METHOD D as in Exanple 105, by reacting conpound 11 with the

appropriate correspondi ng sulfonyl chl ori de.
‘Triftuoromethyl-biphenyl-2-carboxylic acid  (2-ethylthio-acetyl-1,2,3,4-tetrahydro-

isoquinolin-6-yl}-amide

§ 4-Trifluoromethyl-biphenyl-2-carboxylic  acid  [2-(6-diethyl-carbamoyl-cyclohex-3-
enecarbonyl)-1,2,3 4-tetrahydroisoquinolin-6-yl}-amide

4‘-Triﬂuoromethyl-biphenyl-z-carboxylic' acid [2-{cyclopent-1-enyl-acetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide

10
4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-hex-3-enoyi-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(tetrahydrofuran-3-carbonyl}-1,2,3,4-
15 tetrahydroisoquinolin-6-yi]-amide

4'-Trifluoromethyl-biphenyi-2-carboxylic acid [2-(thiophen-3-yl-acetyl)-1,2,3,4-tetra-
hydroisoquinolin-6-yl}-amide

20 4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(pyridine-2-carbonyl)-1,2,3,4-tetra-
hydroisoquinolin-6-yl}-amide

UREAS
6-[(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-isoquinoline-2-
25 carboxylic acid phenylamide

6-[(4'-Trifluoromethyl-biphenyl-2-carbonyt)-amino]-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid hexylamide

30 6-[(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-di-hydro-1H-isoquinoline-2-
carboxylic acid benzylamide
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-51-

2-{6-[ (4" -Trifluoromethyl -bi phenyl - 2- car bonyl ) - am no] - 3, 4- di hydr o- 1H i soqui
noline- 2 -sulfonyl}-benzoic acid nethyl ester [err] 5

4' -Trifluoronet hyl - bi phenyl - 2-car boxylic acid

[ 2- (propane-2-sul fonyl)-1,2,3,4- tetrahydroisoquinolin-6-yl] -amde [err]
4' -Trtfl uoronet hyl - bi phenyl - 2-car boxyl i c acisl

[ 2- (3-chl or o- propane- 1-sul fonyl)- 10

1,2, 3,4-tetrahydroi soqui nolin-6-yl]-anm de [err]

4' - Tri f 1 uor omeghy4'-Triffudeonetiid-bigHenyy-2icarbasylfamino}-3,4-dihydro-1H-isoquinoline-2-

[2-(butane-1-s léla;b%%éc)icjfd ﬁRf’-’l f;l:})enyt-ethyl]-amide

6-[(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-isoquinoline-2-
5 carboxylic acid pyridin-2-ylamide

SULFONAMIDES
4'-Trifiuoromethyl-biphenyl-2-carboxylic acid [2-(propane-2-sulfonyl)-1,2,3,4-tetrahydro-
isoquinolin-6-yl]-amide

10
4'-Trifiuoromethyl-biphenyl-2-carboxylic acid (2-dimethylsulfamoyl-1,2,3,4-tetrahydro-
‘isoquinolin-6-yl)-amide

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-trifluoromethoxy-benzenesulfonyl)-
15 1,2,3,4-tetrahydroisoquinolin-6-yl]-amide

THIOUREAS
"“Trifluoromethyl-biphenyl-2-carboxylic acid (2-cyclopropyithiocarbamoyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
20
N-ALKYLS
“Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2,6,6-trimethyl-cyclohex-2-enyimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide

25 4-Trifluoromethyl-biphenyi-2-carboxylic acid [2-(2,4-dichloro-benzyl)-1,2,3,4-tetrahydro-
isoquinolin-6-yl}-amide

4'-Trif|uoromethyl-biphenyl-2—carboxylic acid [2-(1,5a,6,9,9a,9b-hexahydro-4H-
dibenzofuran-4a-ylmethyl)-1, 2,3,4-tetrahydroisoquinolin-6-yl}-amide

30
4'-Trifluoromethyl-biphenyl-2-carboxylic acid {2-thiophen-2-ylmethyl-1,2,3,4-tetrahydro-
isoquinolin-6-yf}-amide
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t et rahydroi soqui nolin-6-yl]-amde [err]

4' -Tri fl uor onet hyl - bi phenyl - 2-carboxylic acid

(2-di net hyl sul fanoyl -1, 2, 3, 4- tetrahydroi soqui nolin-6-yl)-amde 20

[err] 4'-Trifluoronethyl-biphenyl -2-carboxylic acid
[2-(2-trifluoromethoxy- benzenesulfonyl)-1

, 2,3, 4-tetrahydroi soquinolin-6-yl]-amde [err] 25

Exanpl e 112 This exanple illustrates how to ke a conpound where the group
in XYZ |inking XYZ to the tetrahydroi soquinoline ring is thiocarbanoyl.

he.t hi of socyanat T IEGBrEEVEEPhERT SRl sy IEHHeBrotdurafulivind o8y

unol ), followed hydroisoquinolin-6-yi]-amide

“Trifluoromethyl-biphenyl-2-carboxylic acid (2-furan-2-yimethyl-1,2,3,4-tetrahydro-
5 isoquinolin-6-yl)-amide

Acetic acid 5-{6-[(4-triflucromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-
isoquinolin-2-yimethyl}-furan-2-yimethyl ester

10 4'-Trifluoromethyl-biphenyl-2-carboxylic acid {2-thiophen-3-yimethyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

4'Trifluoromethyl-biphenyl-2-carboxylic acid  [2-(2,5-dimethoxy-tetrahydrofuran-3-
yimethyl)-1,2,3,4-tetrahydro-isoquinolin-6-yl}-amide

15
4-Trifluoromethyl-biphenyl-2-carboxylic acid (2-benzyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

"-Trifluoromethyl-biphenyl-2-carboxylic acid (2-pyridin-2-yimethyl-1,2,3,4-tetrahydro-
20 isoquinolin-6-yl)-amide

4-Trifluoromethyl-biphenyl-2-carboxylic acid (2-quinolin-2-yimethyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

25 4'-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(3-chloro-benzyl)-1,2,3,4-tetrahydro-
isoquinolin-6-yl]-amide '

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-pyrimidin-2-yimethyi-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

30
4'-Trifluoromethyl-biphenyl-2-carboxylic acid  [2-(3-nitro-benzyl)-1,2,3,4-tetrahydro-

isoquinolin-6-yl}-amide
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30 by 83 [err] of 0.030M 4" -trifluoronethyl -bi phenyl -2-carboxylic acid
(1,2, 3, 4-tetrahydro- isoquinolin-6-yl)-amide in 1 ,2-dichloroethane (2.5
[err]) After shaking at [err] for 16 hours, 10 [err] was renpoved and
diluted to 100 [err] with nethanol for RPHPLC and MsS anal ysis. The reaction

was concentrated to dryness under vacuum Yyielding 4'- -52-
trifluoronethyl-bi phenyl -2-carboxylic acid '
(2-cycl opropyl t hi ocar banoyl -1, 2, 3, 4-tet rahy‘d?’o- i soquinolin-6 -yl)-am de
[err] 5 _ METHOD F A solution of al dehyde

) d ) ( t [ d » ) » . .
Lerr], compoun 4'-]T1‘|ﬂLgrrarnlethﬂsb?p!lnecnyﬁ%—lcartio?(ryu acid [2-(1H-imidazol-2-yimethyl)-1,2,3,4-

tetrahydroisoquinolin-6-yl}-amide

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1-methyl-pyrrol-2-yimethyl)-1,2,3,4-
§ tetrahydroisoquinolin-6-yi]-amide

4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1H-benzoimidazol-2-ylmethyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide

10 4-Trifluoromethyl-biphenyl-2-carboxylic acid ({2-thiazol-2-ylmethyi-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1-methyl-imidazol-2-yimethyl)-1,2,3,4-
tetrahydro-isoquinolin-6-yl]-amide
15
*-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1H-[1,2,4]triazol-3-yimethyi)-1,2,3,4-
tetrahydro-isoquinolin-6-yl]-amide

4'trifluoromethyl-biphenyl-2-carboxylic acid [(2-allyl)-1,2,3,4-tetrahydro-
20 isoquinoline-6-yl] amide

CARBAMATES
6-[(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino}-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid tert-buty! ester

25
Particularly preferred compounds include the following:

4'-Trifluoromethyl-biphenyl-2-carboxylicacid[2-(thiophen-2-yl-acetyl)-1,2,3,4-tetrahydro-
isoquinolin-6-y [J-amide, '

6-[(4'-Triflucromethyl-biphenyl-2-carbonyl)-amino}]-3,4-dihydro-1H-isoquinofine-2-
carboxylic acid (1-phenyl-ethyl)-amide,
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and sodiumtriacet oxyborohydride [err] [err] of 1 ,2-dichloroethanewas
shaken for 60 hr at roomtenperature. A 7.5 [err] sanple was renoved and
diluted with 93 [err] of nethanol for TLC and MS anal ysis. The remaini ng
sanpl e was evaporated to dryness 10 in vacuo. The crude solid was

di ssolved in 500 [err] of ethyl acetate and washed with 300 [err] of 5%
sodi um bi carbonate. The organic |ayer was conggntrated to dryness under
vacuum Exanple 113 15 4' -Tri fl uoronet hyl - bi phenyl - 2-carboxylic acid
[2-(2,6,6-trinethyl-cycl ohex-2- enylnmethyl)-1

, 2, 3, 4- t et r ahy dr Q. FiRlidrdMsthiA-tipheniyl-2.6arB8xyiaS abid ¢2-Byridie-2GArhEfd-1,23 Madirehy dro-
by reacting conmpound, 11 w tﬂﬁ%&nlé-t ri metml cycl gzhgg- 2-eﬁy§/| a?tdehyde. [err]
20 isoquinolin-6-yl)-amideanpl es 114- 162 The fol | owi ng conpounds wer e

made as in Exanple 113 by METHOD F by
4'-Trifluoromethyi-biphenyl-2-carboxylic acid [2-{1H-imidazol-2-yimethyl)-1,2,3,4-
§ tetrahydro-isoquinolin-6 -yl]-amide,

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-thiazol-2-yimethyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl}-amide, and

10 4'-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(1H-[1,2,4]triazol-3-ylmethyl)-1,2,3,4-
tetrahydro-isoquinolin-6-yl]-amide,

Detailed Description
186 In the discussion which follows, common chemical abbreviations and acronyms
have been employed: Me (methyl); Et (ethyl); THF (tetrahydrofuran); BOC (tert-
butyloxycarbonyl, a blocking group); Ms (methanesulfonyl, mesyl); TFA (trifluoroacetic
acid); Ac (Acetyl); RP (reverse phase); HPLC (high performance liquid chromatography);
Compounds of formula | can be made by processes which include processes
20 known in the chemical arts for the production of similar compounds. Such processes
for the manufacture of a compound of formula | as defined above are provided as
further features of the invention and are illustrated by the following procedures in which
the meanings of generic radicals are as given above unless otherwise qualified. The

processes involve treating a compound of formula i,

25 CF,
I 0 NH
|
]

. <
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reacting conpound 11 with the appropriate corresponding al dehyde.

4' -Trifl uoronet hyl - bi phenyl - 2-carboxylic acid

(2-cycl ohex-3-enyl nethyl -1, 2, 3,4- 25 tetrahydroi soqui nolin-6-yl)-am de
[err] 4'-Trifluoronethyl-biphenyl -2-carboxylic acid

[ 2- (3-met hyl - benzyl )-1, 2, 3,4- tetrahydroi soquinolin-6-yl]-amde [err]
-53- 4'-Trifluoronethyl - bi phenyl - 2-car boxyl.yg. acid

[ 2- (4-di met hyl am no- benzyl)- 1 , 2,3, 4-tetrahydroi soqui nolin-6-y]-anm de

10

16

20

25

which contributes the western portion of the molecule (i.e., the moiety consisting of
formula 1l with the hydrogen removed from the tetrahydroisoquinolinyl ring nitrogen)
with a reactant which adds the eastern (XYZ) moiety. Reactants which fumish the
eastern moiety are generally commercially available or well precedented in the scientific
literature. The compound of formula |l is 4'-trifluoromethyibiphenyl-2-carboxylic acid
(1,2,3,4-tetrahydroisoquinolin-6-yljamide and is referred to herein simply as “compound
" for the sake of convenience. The western portion of the molecule it contributes to
compounds according to the invention is the 6-[(4-trifluoromethyl)biphen-2-
ylcarbonylamino]-3,4-dihydro-1H-isoquinolin-2-yl moiety.

The processes can be effected, generally:

(a) for a compound of formula | wherein X is carbonyl, by treating compound
Il with a carboxylic acid of formula Z-Y-COOH in the presence of a coupling reagent.
The coupling reagent is typically a carbodiimide, preferably 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide which is known by the acronym EDC and can be
obtained commercially. The EDC can advantageously be polymer bound as disclosed
in U.S. patent 5,416,193. The reaction is typically conducted at room temperature and
in an inert solvent, although heating can be employed if desired. Typical reactior
spans vary anywhere from a few minutes to 48 hours, typically overnight.

(o) for a compound of formula | wherein X is carbonyl or thiocarbonyl, by
treating compound i with an activated form of a corresponding carboxylic acid or
thiocarboxylic acid, in the presence of a base. Typically the activated form is the
cotresponding acid chloride of formula Z-Y-COC! or Z-Y-CSCI, respectively. The base
is, for example, an amine which may advantageously be bound to a polymer to reduce
cleanup, a typical bound base being polymer bound morpholinomethyl-polystyrene.
The reaction is generally conducted at room temperature with stirring, shaking or other
form of agitation for a time necessary to allow the reaction to proceed to a reasonable
degree if not to completion, typically 2-48 hours, typically overnight.

Compounds made as disclosed in (a) and (b) above form structural types
previously referred to as amides and thioamides.

{c) for a compound of formula | wherein X is carbonyl or thiocarbonyl and Y is
NH, by treating compound Il with, respectively, a corresponding isocyanate of formula
Z-N=C=0 or thicisocyanate of formula Z-N=C=S§, respectively. The resulting products

are compounds according to the invention referred to herein by structural type as ureas
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[err] .
[ 2- (4-
4' -Tri
[ 2-(2-
4' -Tri
[2-(
M5 (C
[2-(4-i5s
529 (M +

10

15

20

26

30

: 555 (M + [err]) 4'- Trlfluoromethyl
opropyl - benzyl)-1, 2,3, 4- tetrahydroisoquinolin-6-yl]-amde M5 (Q):

4' -Trifluoronethyl - bi phenyl -2-carboxylic acid

5

‘met hoxy- benzyl )-1, 2, 3, 4- tetrahydroi soqui nolin-6-yl]-amde [err]

f I uor onet hyl - blphenyl 2-carboxylic acid

fluoro-benzyl)-1,2,3,4- 10 tetrahydroi soquinolin-6-yl]-amde [err]

fl uor onet hyl - blphenyl 2-carboxylic acid

3, 4-di chl or o- benzyl)-1, 2, 3, 4- tetrahydrg%soquinoIin-6-yI]-anide 15
)
[

i phenyl - 2-carboxylic acid

and thioureas, respectively. The reaction is generally conducted in an inert solvent,
typically a halogenated hydrocarbon such as 1,2-dichloroethane, typically for a time of
2-48 hours, usually overnight.

{d) for a compound of formula | wherein X is sulfonyl, by treating compound Ii
with a corresponding sulfonyl chioride of formula Z-Y-SO,Cl. The resulting product is
of the sulfonamide structural type. The reaction is typically conducted in an inert
solvent such as a halogenated hydrocarbon (e.g., 1,2-dichloroethane), at room
temperature for several hours or more, typically overnight.

(e) for a compound of formula | wherein X is CH, and Y is a direct link, by
treating compound Il with an aldehyde of formula Z-CHO in the presence of sodium
triacetoxyborohydride. This is essentially the reductive amination reported in Abdel-
Magid et al., Tetrahedron Lett., 31(39), 56595-5698 (1990). The resulting product is of
the N-alkyl structural type. The reaction is conducted in an appropriate solvent such
as a halogenated hydrocarbon, with 'shaking or agitating otherwise for a time of from
a few hours to several days at room temperature, although heat can be applied to
increase reaction rate if desired.

(f) for a compound of formula | wherein X is CH, and Y is a direct link, by
treating a compound of the formuia

CFy

1

with a corresponding compound of the formula Z-CH,-NH,, in the presence of mesyl
chloride, typically two equivalents.

(g) for a compound of formula | wherein X is thiocarbonyl by treating a
corresponding compound of formula | wherein X is CO with phosphorus pentasulfide,
P,S,,- The reaction can be carried out conventionally by using a stoichiometric amount
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20 4' -Trifl uoromet hyl - bi phenyl - 2-carboxylic acid

( 2- bi phenyi - 4-yl net hyl -1, 2, 3, 4- tetrahydroi soqui nolin-6-yl)-anide M5 (C):
564 (M + 2) 25 4' -Tri fl uoronet hyl - bi phenyl -2-carboxylic acid

[ 2- (3- phenoxy-benzyl)-1, 2, 3, 4- tetrahydroi soquinolin-6-yl]-amde [err]

4' -Trifluoronet hyl - bi phenyl -2-carboxylic acid [2-(4-nethoxy-naphthalen-1
- 30 ylnmethyl)-1, 2,3, 4-tetrahydroi soqui nol i®16-yl]-am de [err]

of P,S,, (or an excess if desired) and heating it together with the corresponding amide
in an inert solvent such as pyridine, xylene, benzene, chiorobenzene or toluene. The
reaction is usually implemented at reflux for anywhere from a few minutes to a few
hours.

5 The compound of formula Il can be made as outlined in Scheme | and as
specifically exemplified in Example 1. Referring to Scheme [, 2-(4-
bromophenyl)ethylamine hydrobromide is reacted with ethyl formate in the presence
of a base to make N-[2-(4-bromophenyl)ethyilformamide. The formamide is then
treated with phosphorus pentoxide in polyphosphoric acid to cyclize, followed by

10 treatment with hydrogen halide {e.g., HCl) gas to form the hydrohalide salt of 7-bromo-
3,4-dihydroisoquinoline hydrohalide. The hydrohalide salt is then reduced to afford 7-
bromo-1,2,3,4-tetrahydroisoquinoline. The reduced material is then nitrated by
treatment with potassium nitrate in concentrated sulfuric acid and the appropriate
fraction separated to yield 7-bromo-6-nitro-1,2,3,4-tetrahydroisoquinoline. The nitrated

15 material is then reacted with di-tert-butyt dicarbonate in the presence of a base to biock
the ring tetrahydroisoquinoline nitrogen, thereby affording 7-bromo-6-nitro-3;4»dihydro-
1H-isoquinoline-2-carboxylic acid tert-buty! ester. The ester is then hydrogenated in the
presence of palladium-on-calcium carbonate to form the corresponding 6-amino-3,4-
dihydro-1H-isoquinoline-2-carboxylic acid ester. The amine is then reacted with 4-

20 trifluoromethylbiphenyi-2-carboxylic acid to form 6-[4-trifluoromethylbiphenyl-2-
carbonyl)amino]-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester. This
product can then be deblocked conventionally to make compound I, 4-
trifiuoromethyibiphenyl-2-carboxylic acid (1,2,3,4-tetrahydroisoquinolin-6-yl)amide.
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-54- 4'-Trifluoronethyl - bi phenyl -2-carboxylic acid (2-naphthalen-1

-yl et hyl -*1 |, 2, 3,4- tetrahydroi soquinolin-6-yl)-amde [err] 5

4' -Tri fl uoronet hyl - bi phenyl - 2- car boxyl i ¢ aci d

[ 2- (4-met hyl t hi o- benzyl)-1, 2, 3, 4- tetrahydroi soquinolin-6-yl]-amde [err]
4' -Trifluoronethyl - bi phenyl - 2-car boxylic acid
[2-(9-ethyl -9H carbazol -3-ylnmethyl)- 10 1 ,,_

, 2,3, 4-tetrahydrol soqui nolin-6-yl]-am de [erFf

4' -Trifl uoronethyl - bi phenyl -2-carboxylic acid
[2-(4-tert-butyl-benzyl)-1,2,3,4- tetrahydroi soquinolin-6-yl]-amde [err]

SCHEME 1
s»—@—:t-nua L 9H
o e H-C-N-Et r
B reflux
° e Polyphosphoric Rcid
Heat 1 Pooyp ospnoric c1
2v5
l HCl
Br.
m - HCI
10
l reduce
Br, Br
mn fractions nitration mu
0,
15 lN-Block

G ANTS

& O

hr/.Bt)(.‘
pee
TFR
CF53 | deprotect
) J
tl

30
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3-{6[ (4" -Trifluoronethyl-biphenyl-2-carbonyl)-am no] -3, -di hydro-1 H

I soqui nol i n-2-yl met hyl } - cycl ohexanecarboxylic acid ethyl ester [err] 20

4' -Tri fl uoronet hyl - bi phenyl - 2-carboxylic acid [2-(2-tert-butythio-benzyl)-1

,2,3,4- tetrahydroisoquinolin-6-yl]-amde [err] 25

4' -Trifluoronethyl - bi phenyl -2-carboxylic acid

(2-cycl ohexyl nethyl -1, 2, 3, 4- tetrahydroi sogeg-nolin-6-yl)-amde [err]"

4' -Tri fl uoronet hyl - bi phenyl - 2-carboxylic acid

[2-(3-fluoro-benzyl)-1,2,3,4- 30 tetrahydroisoquinolin-6-yl]-amde [err]
The compound of formula Il can, alternatively, be made by a second route as

illustrated in Scheme 2. Referring to Scheme 2, nitrobenzoic acid (1) can be treated
with dimethyl malonate in the presence of base to form compound (2). Compound (2)
can then be ftreated with aqueous alcoholic base to effect hydrolysis and

5 decarboxylation to yield compound (3). Compound (3) can, if desired, be treated with
acetic anhydride in toluene or other hydrocarbon solvent to make anhydride (3a).
Reduction of compound (3) or (3a) affords the corresponding diol {4) which can then

be treated with mesyl chloride to form the dimesylate which is subsequently cyclized
with ammonia, thereby affording compound (56). Compound {5} is then conventionally

10 N-blocked to yield compound (6), which in turn is reduced to make corresponding
amine (7). Amine (7) can then be treated with the acid chloride of 4'-
trifluoromethylibiphenyl-2-carboxylic acid {made by treating the corresponding free acid
with thionyl chioride) to make the corresponding amide analog (8) of compound Il
Compound (B) can be deblocked conventionally, as illustrated and discussed in

15 Scheme |, to afford compound II.

W
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4' -Trifluoronethyl - bi phenyl - 2-car boxylic acid
(2-benzo[ 1, 3] di oxol -5-yl methyl - 1 ,2,3,4-tetrahydroi soqui nolin-6-yl)-am de
[err] 5 4' -Tri fl uoronet hyl - bi phenyl - 2- car boxyl i ¢ aci d

(2- napht hal en-2-yl net hyl -1, 2, 3, 4- tetrahydroi soqui nolin-6-yl)-amde [err]
4' -Trifluoronet hyl - bi phenyl -2-carboxylic acid [2-(2-nmethoxy-naphthal en-1-
10 ylnmethyl)-1 , 2, 3, 4-tetrahydroi soqui nol ipgb-yl]-amde [err]

4' -Tri fl uoronet hyl - bi phenyl - 2- car boxyl i caci d

[ 2- (4- benzyl oxy- 3- net hoxy- benzyl ) -

SCHEME 2

C 02"e
Oa He

0 c1 0
2 1)Halonate/Base -
talyst -
5 ooﬁa aly COOH

¢-9)
L NaOH/H0
HaOH

o 0pH 0
2 2 9:20 2
e ————
10 OOH toluene

3
lBH,/THF (3a

0, Hg~Cl then 0,
_ammonia H
H

%)

i

BHy/ THF

18
lBOC-anhydride

SR SWEEAP S

>
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1,2,3, 4-tetrahydroisoquinolin-6-y]-anide [err]

4' - Trlfluoronethyl bi phenyl -2-carboxylic acid [2-(1

, 3, 4-trinethyl-cycl ohex- 3-

enyl methyl)-1, 2, 3, 4-tetrahydroi soqui noli n-6-yl]-am de 20

[err]

4' -Trifl uoronet hyl - bi phenyl - 2-car boxyl i caci_g§.2-[ 2- (4-chl or o- phenyl t hi o) - ben
zyl]- 1 ,2,3,4-tetrahydroi soquinolin-6-yl}-amde [err] 25

4' -Triluoromet hyl - bi phenyl - 2-carboxylic acid [2-(2,4-dichloro-benzyl)-1

, 2,3, 4- tetrahydroi Sﬂﬁ%d?lydd?\d%f%&mﬁ&mﬂ@ar{ 5é Hage(als illustrated in Scheme 3 starting

4" -Trifluoronethyl-b carboxylic acid

,5a, 6, 9, 9a, 9b- Qi(ﬁ)rﬁrstsbownb@ feberoe 2n Reéﬁrwgﬁst $shemel(3), diol (4} is reduced
2,3, 4-tetr ahydrvﬂfh%%r’é&ﬁl ih th@ pesbrd b fatinum-on-carbon catalyst to make corresponding

amino diol (8). Amino diol (9) can then be reacted with the acid chioride of 4-
5 ftrifluoromethylbiphenyl-2-carboxylic acid to afford compound {ll. Compound ili can, as
shown, then be cyclized with ammonia in the presence of a catalyst to make compound
I

As also shown in Scheme 3, compound lil can also be reacted directly with a
corresponding amine of formula Z-CH,-NH, in the presence of base and catalyst to
10 make a compound of formula |, designated la in Scheme 3, wherein X is CH, and Y is

a direct link.

;b" ’
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[err] -56- 4'-Trifluoronethyl -bi phenyl - 2-carboxylic acid
{2-]4-(2-diethyl am no-ethoxy)- benzyl]-1

, 2,3, 4-tetrahydroi soqui nolin-6-yl}-amde [err] 5

4' -Trifl uoronet hyl - bi phenyl - 2-car boxyl i cacid[ 2-(2-trifluoronethyl -benzyl)-1

,2,3,4- tetrahydroi soquinolin-6y-l1]-amde [err]

4" -Trifluoronethyl -bi phenyl - 2-carboxyl i c aggd

[ 2- (6, 6-di met hyl - bi cydo[ 3. 1. 1] hept-2- 10 en-2-ylnmethyl)-1,2,3,4
-t et rahydroi soqui nol i n-6-yl]-am de

SCHEME 3

H
Hz
5 Pt-C/Ha
Reduce
9 bu  cFy,
10
Cl

A 4
h_Ms-Cl Hs-Cl
15 NHa

0Cl1

I1I

Ms-C1
HaN-Z
CFa 2

20 O 0 m-cua-z
J
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[err] ,4'-Trifluoronethyl -bi phenyl -2-carboxylic acid
[ -(2-benzyl oxy-benzyl )-1, 2, 3, 4- tetrahydroi soqui nol i n-6-yl]-anide 15
M (Cl): 594 (M+ 2) 4'- Trlfluoronethyl-biphenyl-2-carboxy|ic acid
2- (4- phenoxy-benzyl)-1, 2, 3,4- tetrahydroi soquinolin-6-yl]-amde [err] 20
"-Trifluoronet hyl - bi phenyl - 2- carboxylic acid
2- (4-di net hyl am no- napht hal en-1 - yl nethyljz.1
, 2,3, 4-tetrahydroi soqui nol i n-6-y]-am de [err] 25
"-Trifluoronet hyl - bi phenyl - 2- car boxylic acid
2

- (4-pyrrolidin- 1- Wonhemionkl méthéds aftd/or EdchAiques 8t Suithtiiy any SpékdtioR Knbém
to those skilled in the art can be used to isolate the compounds of this invention. Such
techniques include all types of chromatography (HPLC, column chromatography using
common adsorbents such as silica gel, and thin layer chromatography),

5 recrystallization, and differential (i.e., liquid-liquid) extraction techniques.

The compounds herein form cationic salts such as acid addition saits and the
expression "pharmaceutically-acceptable saits"® is intended to define but not be limited
to such salts as the hydrochloride, hydrobromide, sulfate, hydrogen sulfate, phosphate,
hydrogen phosphate, dihydrogenphosphate, acetate, succinate, citrate,

10 methanesulfonate (mesylate) and p-toluenesuifonate (tosylate) salts. For many
compounds polyaddition salts are feasible.

The acid addition salts of the compounds of the present invention are readily
prepared by reacting the base forms with the appropriate acid. When the salt is of a
monobasic acid {e.g., the hydrochloride, the hydrobromide, the p-toluenesulfonate, the

15 acetate), the hydrogen form of a dibasic acid {e.g., the hydrogen sulfate, the succinate)
or the dihydrogen form of a tribasic acid (e.g., the dihydrogen phosphate, the citrate),
at least one molar equivalent and usually a molar excess of the acid is employed.
However when such salts as the sulfate, the hemisuccinate, the hydrogen phosphate
or the phosphate are desired, the appropriate and exact chemical equivalents of acid

20 will generally be used. The free base and the acid are usually combined in a co-solvent
from which the desired salt precipitates, or can be otherwise isolated by concentration
and/or addition of a non-solvent.

The compounds of the present invention are orally administrable and are
accordingly used in combination with a pharmaceutically acceptable carrier or diluent

25 suitable to oral dosage forms. Suitable pharmaceutically-acceptable carriers include
inert solid fillers or diluents and sterile aqueous or organic solutions. The active
compound will be present in such pharmaceutical compositions in amounts sufficient
to provide the desired dosage amount in the range described below. Thus, for oral
administration the compounds can be combined with a suitable solid or liquid carrier

30 or diluent to form capsules, tablets, powders, syrups, solutions, suspensions and the
like. The pharmaceutical compositions may, if desired, contain additional components

such as flavorants, sweeteners, excipients and the like.
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M5 (A): 557 (M+ 2) 4'-Trifluoromnethyl-biphenyl-2-carboxylic acid
(2-thi ophén-2-ylnethyl -1, 2,3,4- 30 tetrahydroi soquinolin-6-yl)-amde [err]
-57- 4'-Trifluoronethyl -bi phenyl -2-carboxylic acid [2-(1

Hindol -3-ylnethyl)-1 ,2,3,4- tetrahydroi soquinolin-6-yl]-amde [err] 5
4' -Trifluoronethyl - bi phenyl - 2-car boxylic acid

[2- (1H-pyrrol -2-ylmethyl)-1, 2, 3,4- tetrahydpgi soquinolin-6-yl]-am de

The tabiets, pills, capsules, and the like may also contain a binder such as gum
tragacanth, acacia, corn starch or gelatin; excipients such as dicalcium phosphate; a
disintegrating agent such as corn starch, potato starch, alginic acid; a lubricant such
as magnesium stearate; and a sweetening agent such as sucrose, lactose or saccharin.

5 When a dosage unit form is a capsule, it may contain, in addition to materials of the
above type, a liquid carrier such as a fatty oil.

Various other materials may be present as coatings or to modify' the physical
form of the dosage unit. For instance, tablets may be coated with shellac, sugar or
both. A syrup or elixir may contain, in addition to the active ingredient, sucrose as a

10 sweetening agent, methyl and propylparabens as preservatives, a dye and a flavoring
such as chetry or orange flavor.

These active compounds may also be administered parenterally. For parenteral
administration the compounds can be combined with sterile aqueous or organic media
to form injectable solutions or suspensions. Solutions or suspensions of these active

15 compounds can be prepared in water suitably mixed with a surfactant such as
hydroxypropyiceliulose. Dispersions can also be prepared in sesame or peanut oil,
ethanol, water, polyol {e.g., glycerol, propylene glycol and liquid polyethylene glycol),
suitable mixtures thereof, vegetable oils, N-methy! glucamine, polyvinyipyrrolidone and
mixtures thereof in oils as well as aqueous solutions of water-soluble pharmaceutically

20 acceptable salts of the compounds. Under ordinary conditions of storage and use,
these preparations contain a preservative to prevent the growth of micioorganisms.
The injectable solutions prepared in this manner can then be administered
intravenously, intraperitoneally, subcutaneously, or intramuscularly.

The pharmacettical forms suitable for injectable use include sterile aqueous

25 solutions or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersions. In all cases, the form must be sterile and
must be fiuid to the extent that easy syringability exists. It must be stable under the
conditions of manufacture and storage and must be preserved against the
contaminating action of microorganisms such as bacteria and fungi.

30 The dose of a compound of formula | which is administered will generally be
varied according to principles well known in the art taking into account the severity of
the condition being treated and the route of administration. In general, a compound
of formula | will be administered to a warm blooded animal {such as a human) so that
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10 4' -Trifluoromethyl - bi phenyl -2-carboxylic acid

(2-furan-2-ylmethyl -1, 2, 3, 4- tetrahydroi soquinolin-6-yl)-amde [err]

4-Tri fl uoronet hyl - bi phenyl - 2-carboxylic acid

[ 2- (1, 5-di net hyl - 3- oxo- 2- phenyl - 2, 3-di hydro- 1H pyrazol -4-ylmethyl)-1

, 2,3, 4-tetrahydroi soqui noli nn-6-yl']-am de 20 [err]

4' -Tri fluoronet hyl - bi phenyl - 2-carboxylic ae3d [2-(2,5-dinmethyl-1 -phenyl-1
H pyrrol-3-ylnmethyl)-1 ,2,3,4-tetrahydroi soquinolin-6-yl]-amde [err] 25
4' -Trifluoronet hyl - bi phenyl - 2-car boxylic acid

[ 2- (3, 5- di et ylanleffetiiveydoséHusualip acdaily Hogé meltrinistered in unitary or divided portions, is

2,3, 4-tetr ahy(ljerc%%vseg%i, Q)?alrritgﬂé g-d\tlalsla fnatme ggn of ralmut 0.1 to about 15 mg/kg body weight,
preferably about 1 to about 5 mg/kg body weight. The total daily dose received will
generally be between 1 and 1000 mg, preferably between & and 350 mg.

5 The compounds of this invention may be used in conjunction with other
pharmaceutical agents, including other lipid ~fowering agents. Such agents include
cholesterol biosynthesis inhibitors, especially HMG CoA reductase inhibitors and
squalene synthetase inhibitors; bile acid sequestrants; fibrates; cholesterol absorption
inhibitors; and niacin.

10 A test compound is considered to be active if it is active in any of the following
screens.
The activity of a compound according to the invention can be assessed by
measuring inhibition of apo B secretion in HepG2 cells.
HepG2 cells are grown in Dulbecco's Modified Eagles Medium plus 10% fetal
16 bovine serum (growth medium; Gibco) in 96-well culture plates in a humidified
atmosphere containing 5% carbon dioxide unti! they are approximately 70% confluent.
Test compounds are dissolved at 10-20 mM in dimethyl sulfoxide which is then diluted
to 1 uM in growth medium. Serial 1:1 dilutions of this stock are made in growth
medium and 100 4l of each are added to separate wells of a 96-well culture plates
20 containing HepG2 cells. Twenty four hours later, growth medium is collected and
assayed by specific ELISA for apoB and, as a control, apoAl concentrations. inhibitors
are identified as compounds that decrease apoB secretion into the medium without
affecting the secretion of apoAl. The ELISA for apoB is performed as follows.
Monoclonal antibody against human apoB (Chemicon) is diluted to & ug/mi in
25 phosphate buffered saline/azide (PBS + 0.02% Na azide) and 100 4 are added to ea.h
well of a 96-well plate (NUNC Maxisorb). After an overnight incubation at room
temperature, the antibody solution is removed and wells are washed 3 times with
PBS/azide. Non-specific sites on the plastic are blocked by incubating wells for 1-3
hours in a solution of 1% (w/v) bovine serum albumin (BSA) made in PBS/azide. 100

30 ul of various dilutions of growth medium from the HepG2 cells or apoB standards
(made in 0.004% Tween 20/1% BSA in PBS/azide) are added to each well and

incubated for 18 hours. Wells are aspirated and washed 3 times (0.1% Tween 20 in
PBS) prior to adding 100 ul of a 1/1000 dilution of the secondary antibody, goat anti-

This is the replacement sheet

_pate: 0 4 DEC 1995



4' -Trifluoronethyl -bi phenyl -2-carboxylic acid (2-benzofuran-2-yl nethyl -
,2,3,4- 30 tetrahydroisoquinolin-6-yl)-amide [err]
Acet i caci d5- {6-[(4"-trifluoronethyl-biphenyl-2-carbonyl)-am no] -3, 4-di hydro
-1 H isoquinolin-2-ylnethyl}-furan-2-ylnmethyl ester [err]
4' -Trifluoronethyl - bi phenyl - 2-car boxylic acid
[ 2- (3-net hyl -t hi ophen-2-ylnmethyl)- 1 -30-
, 2,3, 4-tetrahydroi soqui noi n-6-yl]-am de 10
4 Trifl uoronethyl - bi phenyl -2-carboxylic acid

(2-thi ophen- 3- P{urﬂgrtl HE&B %Clgerélcén) After a 3 hr incubation at room temperature, this solution is

aspirated and the wells are again washed 3 times as above. 100 4 of a 1:1600 dilution

(in PBS/1% BSA/2mM MgCl,) of rabbit anti-goat IgG conjugated to alkaline

phosphatase {Sigma) are then added to each well and incubated for 1 hr at room

5 temperature. After aspirating, the wells are washed 4 times as above and 100 4l of 1

mg/ml p-nitrophenylphosphate (pNPP; Sigma) in 26 mM sodium (bi)carbonate/2 mM

MgCl,, pH 9.5, are added to each well and incubated for 20-30 minutes and then the

reaction is terminated by the addition of 50 ul of 0.2N NaOH. Absorbance of each well

is read at 405 nm and the background at 650 nm is subtracted. ApoB concentration

10 is calculated from a standard curve constructed from purified LDL standards that are

run in parallel in the same assay. ApoAl is measured in an analogous manner except

that antibodies for apoAl (Chemicon) are used in place of the antibodies for apoB and
antigen incubation is at 37° instead of room temperature.

Activity can also be confirmed if a test compound inhibits MTP activity directly.

15 inhibition of MTP activity by a compound can be quantitated by observing the

inhibition of transfer of radiolabeled triglyceride from donor vesicles to acceptor vesicles

in the presence of soluble human MTP. The procedure for preparing MTP is based on

the method of Wetterau and Ziiversmit (Biochem. Biophys. Acta (1986) 875:610).

Briefly, human liver chunks, frozen at -80°C, are thawed on ice, minced, and rinsed

20 several times with ice cold 0.26 M sucrose. All subsequent steps are performed on ice.

A 50% homogenate in 0.256 M sucrose is prepared using a Potter-Elvehjem Tefion

pestle. The homogenate is diluted 1:1 with 0.25 M sucrose and centrifuged at 10,000

x g for 20 min at 4°C. The pellet is resuspended in sucrose and recentrifuged at

10,000 x g for 20 min. The supernatants are combined and the microsomes pelleted

25 by centrifugation at 105,000 x g for 75 min. The supernatant is discarded and the

microsomal pellet is suspended in a minimal volume of 0.26 M sucrose, diluted to 3 ml

per gm starting liver weight with 0.15 M Tris-HCI pH 8.0. This suspension is divided

into 12 fractions, and centrifuged at 105,000 x g for 76 min. The supernatants are

discarded and the microsomal pellets are stored frozen at -80°C until needed. For

30 preparation of MTP prior to performing the assay, a thawed pellet is suspended in 12

ml of cold 50 mM Tris-HCI, 50 mM KCI, 5§ mM MgCl, pH 7.4 and 1.2 ml of a 0.54%

deoxycholate {pH 7.4) solution is added slowly with mixing to disrupt the microsomal

membrane. After a 30 min incubation on ice with gentle mixing, the suspension is

[err]
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t et rahydroi soqui nolin-6-yl)-amde [err] 15

4' -Tr'i f1 udronet hyl - bi phenyl - 2-carboxylic acid

[ 2- (2- et hyl - 1Hi ndol - 3-yl net hyl ) -

1,2, 3,4-tetrahydroi soqui nolin-6-yl]-anm de [err] _ _ .
2-Methyl -5-{6-[(4'-trifluoronethyl-bi phenyl -2-carbonyl)-am no] -3, 4-di hydr " -
1 H 20 isoquinolin-2-y|nethyl}-furan-3-carb§ﬁylic acid ethyl ester [err]

4' -Tri fl uoronet hyl - bi phenyl - 2- car boxyl i ¢ aci

[ 2- (2, 5-di met hoxy-t et rahydrof uran- _ _

S yLmetivl) - 1, 2, derrifuBlod 305,006 2 YoR 75! rin®- el s\piridfark Edrtaining the soluble MTP

4' - Trifl uoromet hyl - bi phenyl - 2-car boxyl i ¢ aci d

[ 2- (1- net hyl - 1H Pretein. is djalyzedtion 2-3 days with 4 changes of assay buffer (150 mM Tris-HCI, 40

2, 3, 4-tetrahydr gk Rae), \GhMESTA! .0 INAR3, pH 7.4). The human liver MTP is stored at 4°C
and diluted 1:5 with assay buffer just before use. MTP preparations show no notable

5 loss of transfer activity with storage up to 30 days. .

Liposomes are prepared under nitrogen by room temperature, bath sonication
of a dispersion of 400 uM egg phosphatidyicholine (PC), 75 #M bovine heart cardiolipin,
and 0.82 uM [14C]-triolein {110 Ci/mol) in assay buffer. The lipids in chloroform are
added in the proper amounts and dried under a nitrogen stream before hydrating with

10 assay buffer. Acceptor liposomes are prepared under nitrogen by room temperature
bath sonication of a dispersion of 1.2 mM PC, 2.3 uM triolein and 30 pM {3H]-PC (50
Ci/mol) in assay buffer. The donor and acceptor liposomes are centrifuged at 160,000
x g for 2 hrs at 7°C. The top 80% of the supernatant, containing small unilamellar
liposomes, are carefully removed and stored at 4°C untit used for transfer assays.

15 MTP activity is measured using a transfer assay which is initiated by mixing
donor and acceptor vesicles together with the soluble MTP and test compound. To
100 4 of either a 5% BSA (control} or 5% BSA containing the test compound, are
added 500 41 assay buffer, 100 44 donor liposomes, 200 4t acceptor liposomes and 100
4 of diluted MTP protein. After incubation at 37°C for 45 min., triglyceride transfer is

20 terminated by adding 500 1 of a 50% (w/v) DEAE cellulose suspension in assay buffer.
Following 4 min of agitation, the donor liposomes, bound to the DEAE cellulose, are
selectively sedimented by low speed centrifugation. An aliquot of the supernatant
containing the acceptor liposomes is counted and the 3H and 14C counts are used to
calculate the percent recovery of acceptor liposomes and the percent triglyceride

25 ftransfer using first order kinetics. Inhibition of triglyceride transfer by test compound
is manifest as a decrease in 14C radioactivity compared to controls where no test
compound is present.

Activity of test compounds as MTP inhibitors can also be measured in vivo
according to the following test.

30 Male mice (20-30g.; various strains) are dosed by oral gavage (0.25 ml/25 g.
body weight) with test compound suspended in an aqueous 0.5% methyl celiulose
solution. Compound solutions are dosed either multiple times over several days or,
alternatively, once 90 minutes before mice are euthanized and blood is collected for
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30 [err]
2-{63[(4'JTriquoronEthyI-biphenyl-2-arbony|)-anino]-3,-di hydro-1 H

i soqui nol i n-2-yl met hyl }-cycl opr opanecarboxylic acid ethyl ester [err]
METHOD G The foll owi ng conpounds were made via reductive am nation by

nmet hods anal ogous to the procedure described in Abdel -Magid, A F.;
Maryanoff, C. A.; Carson, K G Tetrahedron Lggt. 1990, 31, 5595. This
procedure is essentially the sane as 5 METHOD F and enpl oys sodi um

triacet oxyborohydri de, except that certain nodifications, generally in the

choice of sol vepdnRfbe 8BSk [THEPSrain'isCadidyed 6 ttiglyceride concentration by a
commercial enzymatic assay (Triglyceride G: Wako Fine Chemicals). MTP inhibitors
are identified by their ability to lower serum triglycerides as compared to control mice
dosed with vehicle.

5 The present invention is iliustrated by the following Examples. However, it
should be understood that the invention is not limited to the specific details of these
examples.

Example 1
This example illustrates how to make the intermediate compound of formula II

10 N-[2-{4-Bromo-phenyl)-ethyl]-formamide
500 g (1.78 mol) of 2-(4-bromo-phenyi)-ethylamine hydrobromide, 1 fiter (12.4
mol) of ethyl formate and 248 mi (1.78 mol) of triethylamine were combined and heated
to reflux for 3 hrs. The reaction was treated with 1 liter each of deionized water and
ethyl acetate. The organic layer was separated and washed with 1 liter each of water
15 and brine. The organic layer was dried over anhydrous magnesium sulfate, filtered and
concentrated to yield 378 g of a solid.
MS (Cl): 245 (M + NH,*)

7-Bromo-3.4-dihydro-isoquinoline hydrochloride
20 in a 12 liter three neck round bottom flask, 4 kg of polyphosphoric acid was

heated to 150°C and stired. To the stirring polyphosphoric acid was added 530 g
(3.75 mol) of phosphorus pentoxide in three portions of approximately 176.7 g each.
After the phosphorus pentoxide had dissolved, 378 g (1.66 mol) of N-[2-(4-bromo-
phenyl)-ethyl]-formamide was added. The reaction temperature was then raised to

25 200°C and maintained for two hours. At this point, the reaction temberature was
allowed to cool to 160°C and poured onto 16 liters of ice. The mixture was stirred for
0.5 hours, basified to pH 12 with 10N sodium hydroxide solution and extracted three
times with 3 liters of dichloromethane. The combined organic layers were washed with
1 liter of saturated sodium chloride solution, dried over anhydrous sodium sulfate,

30 filtered and concentrated to an oil. The oil was dissolved in 2.5 liters of methanol and
saturated with anhydrous HCI gas. The resulting solution was concentrated to one liter
volume and 1 liter of diethyl ether was added. The resulting precipitate was filtered,
washed with diethyl ether and air dried to yield 219 g of a solid.
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made, all nodifications being noted for each conpound. In addition, unless

ot her wi se* not ed,

1.5-2 equival ents of carbonyl conpound was used. For

conpounds nmade in this section, it is noted that the free base was

i sol ated. For use in biological screens 10 the free base was, in nost
cases, converted to the nono-hydrochloride salt by conventional nethods.
Exanpl e 163 4-Trifl uoronet hyl - bi phenyl -2-carbgigelic acid

(2-benzyl -1, 2, 3, 4-tetrahydro- 15 isoqui nolin=6-yl)-am de was nmade by
reacting conpound Il w th benzal dehyde, using a nethod anal ogous to that
described in Abdel - Magu$ @1): 2210 Q.VﬁB with the follow ng nodifications:
Sol vent: DCE 56% vyi el d Exanpl es 164-193

10

15

20

25

30

7-Bromo-1,2,3.4-tetrahydroisoquinocline
219 g (0.89 mol) of 7-bromo-3,4-dihydro-isoquinoline hydrochioride and 1.5 liters

of water were combined and heated to 50°C. 33.7g (0.89 mol) of sodium borohydride
was added in portions over 0.5 hours at which time the temperature rose to 62°C. The
reaction was then cooled to ambient temperature and extracted three times with 1 liter
of dichloromethane. The combined organic layers were washéd with 1 liter of saturated
sodium chloride solution, dried over anhydrous sodium sulfate and concentrated to
yield 173 g of an oil.

MS (Cl): 212 (M + H")

7-Bromo-6-nitro-1,2,3 4-tetrahydroisoguinoline
In a 5 liter three neck round bottom flask, 173 g (0.813 mol) of 7-bromo-1,2,3,4-

tetrahydroisoquinoline was dissolved carefully into 850 m! of concentrated suifuric acid.
The resuiting solution was cooled to -5°C and a solution of 82.7g (0.816 mol) of
potassium nitrate in 1 liter of concentrated sulfuric acid was added dropwise. After
addition, the reaction was maintained at -6°C for 15 minutes and poured onto 3 liters
of ice. The resulting mixture was basified to pH 14 with 50% sodium hydroxide
solution. The basic solution was extracted three times with 1 liter of dichloromethane.
The combined organic layers were washed with 1 liter each of water and saturated
sodium chloride solution. The organic layer was dried over anhydrous sodium suifate,
filtered and concentrated to yield 201g of an oil. The oil preadsorbed onto silica gel
was charged onto a column of 4 kg of silica gel and eluted with a gradient of 1-5%
methanol/dichloromethane. The fractions containing product were combined and
concentrated to yield 115 g of a solid.

'H NMR (300 MHz, CDCl,) § 7.61 (s, 1H); 7.38 (s, 1H); 4.10 (s, 2H); 3.20 (t, 2H);
2.90 {t, 2H).
7-Bromo-6-nitro-3.4-dihydro-1H-isoquinoline-2-carboxylic acid tert-pgtvl ester

115 g (0.447 mol) of 7-bromo-6-nitro-1,2,3,4-tetrahydroisoquinofine, 45.2 g (0.447
mol) of TEA, 97.5 g {0.447 mol) of di-tert-butyl dicarbonate, 3.2 liter of dioxane and 0.5
liter of water were combined and stirred at ambient temperature for 1.6 hrs. The
reaction was concentrated to remove the dioxane, 1 liter of saturated sodium
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The fall ow,ng conmpounds were nmade by reacting conpound 11 with the 25
appropriate correspondi ng al dehyde usi ng net'hods anal ogous to that
di sclosed in Abdel-Magid et al., with appropriate nodifications noted.
4' -Trifluoronethyl - bi phenyl -2-carboxylic acid
(2-pyridin-2-ylnmethyl-1,2,3,4- tetrahydroi soquinolin-6-yl)-am de Sol vent:
THF 30 62% vyield [err] 4-Tri fl uoronet hylgfai phenyl - 2-carboxylic acid
(2-pyridin-3-ylmethyl-1,2,3,4- tetrahydroi soquinolin-6-yl)-am de
bicarbonate was added and extracted two times with 1 liter of dichioromsthane. The
organic layer was extracted with brine, dried over magnesium sulfate and concentrated.
The resulting solid was recrystallized from isopropanol to yield 118 g of a solid.
'H NMR (250 MHz, DMSO) & 7.89 (s, 1H); 7.81 (s, 1H); 4.58 (s, 2H); 3.56 (t, 2H);

5 2.81 (t, 2H); 1.42 (s, OH).

6-Amino-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester

59 g (0.16 mol) of 7-bromo-6-nitro-3,4-dihydro-1H-isoquinoline-2-carboxylic acid
tert-butyl ester, 10 g of §% palladium on calcium carbonate and 49 g of ammonium
10 acetate in 1 liter of acetic acid was hydrogenated on a Parr shaker for 5 hrs. The
reaction was filtered through Celite, concentrated, basified to pH 12 with 4N sodium
hydroxide and extracted with methylene chloride. The organic layer was washed with
water, brine, dried over magnesium sulfate and concentrated to yield 40 g of an oil.
"H NMR (300 MHz, DMSO) & 4.87 (s, 2H); 4.27 (s, 2H); 3.44 (t, 2H); 2.57 (t, 2H);
15 1.39 (s, 9H).

carboxylic acid tert-butyl ester
7.6 g (29 mmol) of 4'-trifluoromethyl-biphenyl-2-carboxylic acid, 7.1 g (29 mmol)

20 of 6-amino-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester, 100 mg of
DMAP and 6.1 g (32 mmol) of EDCI were mixed in 130 mt of methylene chloride for 12
hrs. Reaction was extracted with 2 x 150 mi 1N HCI, 2 x 150 ml 1N NaOH, 150 mi
water, brine and concentrated to yield 14 g of a beige foam. |

MS (Cl): 519 (M + Na")
25 'H NMR (250 MHz, CDCL;) & 4.48 (s, 2H); 3.60 {t, 2H); 2.7 (¢, 2H).

49 (8 mmol)ot6-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-
isoquinoline-2-carboxylic acid tert-butyl ester and 6 ml (78 mmol) of TFA were mixed in
30 60 ml of methylene chloride for 5 hrs. 40 ml of methylene chloride was added and
organic was extracted with 3 x 50 ml of saturated sodium bicarbonate and brine.
Organic layer was dried over sodium sulfate and concentrated to yield 3.1 gm of solid.

MS (Cl): 897 (M + H)
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Sol vent: THF [err] 4'-Trifluoromethyl -biphenyl-2-carboxylic acid
(2-pyrdi n-4-yl met hyl -1, 2, 3, 4 tetrahydroi soqui nol i n-6-yl)-ani de Sol vent: THF
10 M5 (C): 488 (M+ [err]) 4'-Trifluoronethyl-biphenyl -2-carboxylic
acid (2-quinolin-2-ylmethyl-1,2,3, tetrahydroisoquinolin-6-yl)-am de
Sol vent: DCE 15 66%yield [err] 4'-Trifluoronethyl-biphenyl-2-carboxylic
acid [2-(6-nethyl-pyridin-2-ylnmethyl)- 20 _3s-
1,2, 3,4-tetrahydroi soqui nolin-6-yl]-am de

The following compounds, classified as amides by the criteria previously set forth, were

synthesized by the procedure described in method A.

Method A
5 into a glass screw topped vial was placed 150 ul of a 0.020M solution of the

acid chloride in 1,2-dichloroethane (3.0 umol), followed by 83 4l of 0.030M 4-

trifuoromethyl-biphenyl-2-carboxylic acid (1 ,2,3,4-tetrahydroisoquinolin-6-yl)-amide in

1,2-dichloroethane (2.5 umol), followed by 25 mg polymer bound

morpholinomethyipolystyrene (@2.5 umol/gm=62 umol). After shaking at 20°C for 16
10 hours, 10 4l was removed and diluted to 100 ul with methanol for RPHPLC and MS

analysis. The polymer was removed by filtration and the filtrate was concentrated to

dryness under vacuum.

Example 2

By Method A described above, 4“trifiuoromethyl-biphenyl-2-carboxylic acid {2-(3-
15 cyclopentyl-propionyl)-1,2,3,4-tetrahydroisoquinolin- 6-yl}-amide was made by reacting

compound I with 3-cyclopentylpropionyl chloride in the presence of polymer-bound

morpholine.

MS (Cl): 621 (M + H")

20 Examples 3-39
The following compounds were made according to methods analogous to those

described in Example 2 by reacting compound |l with the appropriate corresponding

acid chloride,

25 4-Trifiuoromethyk-biphenyl-2-carboxylic acid (2-phenylacetyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide
MS (Ch): 615 (M + H")
'H NMR (250 MHz, CDCl,) § 4.68 and 4.53 (s, 2H); 3.80 (s, 2H); 3.80 and 3.61
(t, 2H); 2.76 and 2.59 (t, 2H).
30
4'-Trifluoromethyl-biphenyl-2-carboxylic acid  (2-benzoyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide
MS (CI): 501 (M + H’)
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Solvent: DCE 63%yield [err] 4-Trifluoronethyl-biphenyl-2-carboxylic acid

[ 2- (6- brorp-pyridin-2-ylmethyl)- 1,2, 3, 4-tetrahydroi soqui nolin-6-yl]-anide
Solvent: DCE [er3r] 4'-Trifluoromnethyl -bi phenyl -2-carboxylic acid
[2-(6-fornyl -pyridin-2-ylnmethyl)- 1,2, 3, 4-tetrahydroi soquinolin-6-yl]-am de
Solvent: DCE; 10 equiv. of al dehyde used

-36-

Triflucromethyl-biphenyl-2-carboxylic acid [2-(furan-2-carbonyl)-1,2,3,4-tetrahydro-
isoquinolin-6-yl}-amide
MS (CI): 491 (M + H")

5 4'-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(4-chloro-butyryl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
MS (CI): 501 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid {(2-benzyloxyacetyl-1,2,3,4-
10 tetrahydroisoquinolin-6-yi)-amide
MS (Cl): 545 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic  acid  [2-(4-heptyl-benzoyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
15 MS (Cl): 599 (M + H")

-Trifiuoromethyl-biphenyl-2-carboxylic  acid [2-(bicyclo[2.2‘1]ﬁept-s-ene-2-
carbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 517 (M + H')
20
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(5-methyl-3-phenyl-isoxazole-4-
carbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 582 (M + H")

25 4'-Trifluoromethyl-biphenyi-2-carboxylicacid (2-tetradecanoyi-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide
MS (Cl): 607 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3,3-dimethyl-butyryl)-1,2,3,4-
30 tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 495 (M + H)

"Trifluoromethyl-biphenyl-2-carboxylic acid (2-phenoxyacetyl-1,2,3,4-tetra-
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[err] 4" -Trifluoronethyl -bi phenyl -2-carboxylic acid
[ 2- (2-chl oro-benzyl )-1, 2, 3,4- 5 tetrahydroi soqui nolin-6-yl]-anide Sol vent:
DCE [err] 4-Trifluoromnet hyI bi phenyl - 2- carboxylic acid
[ 2-(3-chl oro-benzyl)-1,2,3,4- 1 0 tetrahydroi soquinolin-6-yl]-amde
Sol vent: DCE 69%yvyield 15 {err]
4" -Trifluoronet hyl - bi phenyl - 2-carboxylic acgd
[ 2- (4-chl oro-benzyl)-1, 2, 3,4- tetrahydroi soqui nolin-yl]-am de 20
[err]
hydroisoquinolin-6-yl)-amide

MS (Cl): 531 (M + H"

Aceticacid2-oxo-1-phenyi-2-{6-[{4trifluoromethyl-biphenyi-2-carbonyl)-amino}-
6§ 38,4-dihydro-1H-isoquinolin-2-yt}-ethyl ester
MS (CI): 673 (M + H")

“Trifluoromethyl-biphenyl-2-carboxylic acid [2-(th(ophene-2-carbonyl) -1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
10 MS (Cl): 507 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2,2,5,7-tetramethyl-1-oxo-
indane-4-carbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 611 (M + H")
18
"-Trifluoromethyl-biphenyl-2-carboxylic acid (2-octanoyl-1,2,3,4-tetrahydro-
isoquinolin-6-yi}-amide
MS (CI): 623 (M + HY)

20 4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-octadec-9-enoyl-1,2,3,4-
tetrahydroisoquinolin-6-yf)-amide
MS (Cl). 661 (M + H")

*Triftuoromethyl-biphenyl-2-carboxylic acid [2-(quinoxaline-2-carbonyl)-1,2,3,4-
25 tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 553 (M + H")

4-Oxo-4-{6-[(4'-trifluoromethyl-biphenyl-2-carbonyl}-amino]-3,4-dihydro-1H-
isoquinolin-2-yl}-butyric acid methy! ester
30 MS (CI): 511 (M + H")

W

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(biphenyl-4-carbonytl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
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4' -Trjfl uoronethyl - bi phenyl - 2- carboxylic acid

(2-pyrimdin-2-ylnethyl -1, 2, 3, 4- tetrahydroi soqui nol i n-6yl)-ani de Sol vent:

Met hyl ene chl oride; 6 equiv. of al dehyde used 61% yield [err]

4' -Tri fl uoronet hy-bi phenyl - 2-carboxyric acid [2-(3-nitro-benzyl)-1

,2,3,4-tetrahydro- isoquinolin-6-yl]-amde 30 Solvent: DCE 76% yield [err]
-38-

MS (Cl): 577 (M + H")

_ 4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-pentanoyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)}-amide
5 MS (CI): 481 (M + H")

4'-Trifluoromethyl-biphenyi-2-carboxylic acid (2-isobutyryl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide
MS (Cl): 467 (M + H")
10
4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-decanoyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide
MS (Cl): 651 (M + H")

16 4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-octadecanoyl-1 2,3,4-tetra-
hydroisoquinolin-6-yi)-amide
MS (Cl). 663 (M + H")

*.Trifluoromethyl-biphenyl-2-carboxylic acid (2-hexanoyl-1,2,3,4-tetrahydro-
20 isoquinolin-6-yl)-amide
MS (CI): 495 (M + H")

"Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-phenyl-propionyi)-1,2,3,4-
tetrahydroisoquinolin-6-ylj-amide
26 - MS (Cl): 529 (M + H")

" Trifiuoromethyl-biphenyl-2-carboxylic acid (2-cyclohexanecarbonyi-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
MS (CI): 507 (M + HY)
30
*“Trifluoromethyl-biphenyl-2-carboxylic acid (2-cyclobutanecarbonyl-1,2,3,4-

tetrahydroisoquinolin-6-yl)-amide
MS (Cl): 479 (M + H")
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-62- 4'-Trifluoronethyl -bi phenyl -2-carboxylic acid

[ 2- (3- et hoxy- benzyl )-1, 2, 3, 4- tetrahydroi soqui nolin-6-yl] -am de Sol vent:

DCE 5 [err]

4' -Trifluoronet hyl - bi phenyl - 2-car boxylic acid

[2-(3-trifluoronethyl-benzyl)- 1,2, 3,4-tetrahydroi soqui nolin-6-yl]-am de

Sol vent: DCE 10 _ Serr]

4' -Tri fl uoronet hyl - bi phenyl - 2-carboxylic acid

[ 2- (3-cyano-benzyl)-1, 2, 3, 4- tetrahydroi soqui nolin-6-yl]-amde Solvent: DCE

15 “TrifluoromethyiipHenyl-2-carboxylic  acid  [2-{2-ethyl-hexanoyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide

MS (Cl): 523 (M + H")

5 3-Oxo-3-{6-[(4"trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-
isoquinolin-2-yl}-propionic acid methyl ester
MS (Cl): 497 (M + H")

5-Oxo-5-{6-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-
10 isoquinolin-2-yl}-pentanoic acid methyl ester
MS (Cl): 5256 (M + H")

4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-chloro-propionyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
15 MS (CI): 487 (M + H")

5-Oxo-5-{6-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-
isoquinolin-2-yl}-pentanoic acid ethyl ester
MS (Cl): 539 (M + H")
20
4'-Trifluoromethyl-biphenyl-2-carboxylic acid {2-[(3-methoxy-phényl)—a<;etyl]-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 545 (M + H")

25 4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(thiophen-2-yl-acetyl)-1,2,3,4-
tetrahydroisoquinolin-6-y {]-amide
MS (Cl): 621 (M + H")
'H NMR (250 MHz, CDCl,) § 4.68 and 4.60 (s, 2H); 3.97 (s, 2H); 3.80 and 3.69
(t, 2H); 2.71 (m, 2H). '
30
4'-Trifluoromethyl-biphenyl-2-caiboxylic  acid  (2-butyryl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide '
MS (Cl): 467 (M + H')
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4-Trifl uoronet hyl - bi phenyl - 2-carboxylic acid

[ 2- (3- hydroxy-benzyl)-1, 2, 3, 4- tetrahydroi soqui nolin-6-yl]-ani de Sol vent:

DCE 20 [err]

4' -Trifluoronet hyl - bi phenyl - 2-car boxylic acid

[2-(3,5-dichloro-benzyl)-1,2,3,4- [err] DCE M5 (Cl): 556 (M+ H'" 25

4' -Tri fl uoronet hyl - bi phenyl - 2-car boxyli c acod _

[2-(3,5-bis-trifluoromethyl-benzyl)- 1

, 2,3, 4-tetrahydroi soqui nolin-6-yl]-am de Sol vent: DCE 30 [err]
4-Oxo0-4-{6-[(4"-trifluoromethyl-biphenyi-2-carbonyl)-amino}-  3,4-dihydro-1H-

isoquinolin-2-yl}-butyric acid methy! ester
MS (CI): 511 (M + H")

5 4'-Trifluoromethyi-biphenyl-2-carboxylic = acid  {2-octadec-11-enoyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
MS (Ci): 661 (M + H")

METHOD B
10
Polymer bound EDC
1-(3-dimethylaminopropyl)-3-ethylcarbodiimidehydrochloride (20 gm, 0.104 mol)
was partitioned between 400 ml methylene chloride, 200 ml water, .and 100 ml
concentrated ammonium hydroxide. The aqueous layer was extracted with 2 x 100 mi
15 methylene chioride. The combined organic layers were washed with 100 ml 10%
ammonium hydroxide solution, 100 mi water, dried over magnesium sulfate, filtered and
concentrated under vacuum to a clear colorless oil. The oil was dissolved in 350 mi
DMF, Merrifield resin (100 gm. 2%dvb, 200-400 mesh, 1.0 mmol/gm) was added and
the stired mixture was heated at 100°C for 16 hours. After cooling, the resin was
20 filtered, washed with 2 x 200 ml DMF, 2 times 300 mi THF, and dried in a 50°C vacuum
oven for 20 hours. IR 2131 cm™.

Reaction

Into a glass screw topped vial was placed 50 ul of a 0.050M solution of the acid in 1,2-
25 dichioroethane (2.5 umol), followed by 50 ul of 0.050M compound Il in 1,2-

dichloroethane (2.5 umol), followed by 30 4l 0.017M DMAP in 1,2-dichloroethane (0.5

umol), followed by 25 mg polymer bound 1-(3-dimethylaminopropyl)-3-ethyicarbodiimide
(@1.0 umoligm=25 umol). After shaking at 20°C for 16 hours, 10 4 was removed and

diluted to 100 x4l with methanol for RPHPLC and MS analysis. The polymer was
30 removed by filtration and the filtrate was concentrated to dryness under vacuum.

W

Example 40
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- 63-

Aceticaci d3-{6-[(4' trifluoromnethyl-biphenyl -2-carbonyl)-ani no] -3, 4- di hydr o-
1 H isoquinolin-2-ylmethyl}-phenyl ester Solvent: DCE Ms (Cl): 545 (M +
[err]) 5 4" -Trifluoronethyl -bi phenyl -2-carboxylic acid

[ 2- (3-sul fanoyl - benzyl )-1, 2,3, 4- tetrahydroi soquinolin-6-yl]-am de Sol vent:
DCE [err] 41-

*Trifluoromethyl-biphenyl-2-carboxylic acid [2-(naphthalen-2-yl-acetyl)-1,2,3,4-
tetrahydroisoquinolin-6 -yl}-amide was made by reacting compound Il with naphthalene-
2-ylacetic acid in the presence of polymer bound EDC as described in MET| HOD B

above.
5 MS (C1): 565 (M + H")

Examples 41-97
The following compounds were made by reacting compound Hl with the

appropriate corresponding carboxylic acid in the presence of polymer bound EDC,
10 according to methods analogous to that described in Example 40.

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2,2-dimethyl-propionyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
MS (Cl). 481 (M + H")
15
4'Trifiuoromethyl-biphenyi-2-carboxylicacid [2-(2,2-dimethyl-pentanoyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
MS (CI): 509 (M + H")

20 Triflucromethyi-biphenyt-2-carboxylic acid [2-(3-hydroxy-2-phenyl-propionyl)-
1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 545 (M + H")

4'Trifluoromethyl-biphenyl-2-carboxylic  acid  [2-(2-phenyl-butyryl)-1,2,3,4-
25 tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 543 (M + HY)

I
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1’ 4' - Trifluoromet hyl -bi phenyl -2-carboxylic acid [2-(1

Hi m dazol'-2-yl net hyl)-1, 2, 3, 4- tetrahydroi soqui nolin-6-yl]-ani de Sol vent:
7:3 THF:DCE [err] 4'-Trifluoronethyl -bi phenyl -2-carboxylic acid [2-(1
-methyl -1 Hpyrrol-2-ylmethyl)- 20 perr[ ide Solvent: DCE [err]

4' -Trifluoronet hyl - bi phenyl - 2-carboxylic acid [2-(1

H benzoi m dazol - 2-ylnmethyl )- 1,2, 3, 4-tet rahygroi soqui nol i n-6-yl]-am de

Sol vent: DCE 30 83% yi el d “4e-

-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-methyl-4-oxo-pentanoyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 509 (M + H")

5 4-Trifluoromethyi-biphenyl-2-carboxylic acid [2-{2-ethyl-butyryl)-1,2,3,4-tetrahydro-
isoquinolin-6-yl}-amide
MS (Cl): 495 (M + H")

“Trifluoromethyl-biphenyl-2-carboxylic acid (2-ethoxyacetyl-1,2,3 4-tetrahydro-
10 isoquinolin-6-yl)-amide
MS (Cl): 483 (M + H")

"-Trifluoromethyl-biphenyl-2-carboxylic acid {2-[{(4-fluoro-phenyl)-acetyl]-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
15 MS (Cl); 633 (M + H")

-Trifluoromethyi-biphenyl-2-carboxylic acid (2-phenylthioacetyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
MS (Cl): 547 (M + H")
20
4-Trifluoromethyl-biphenyl-2-carboxylic acid (2-benzyithioacetyl-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 561 (M + H")

25 4-Trifluoromethyl-biphenyl-2-carboxylic  acid  [2-(3-methyl-butyryl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 481 (M + HY

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-chloro-butyryl)-1,2,3,4-
30 tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 501 (M + H")

Id
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[err], -64- 4" -Trifluoromethyl -bi phenyl -2-carboxylicacid [2-(1
H i m dazol -4-yl methyl ) -1, 2,3, 4- tetrahydroi soqui nolin-6-yl]-anm de Solvent:
DCE 66% yield 4'-Trifluoronethyl -bi phenyl -2-carboxylic acid
(2-thiazol-2-ylmethyl-1,2,3,4- 10 tetrahydroi soqui nolin-6-yi)-am de
Sol vent: DCE 38%yield

43-

' Trifluoromethyl-biphenyl-2-carboxylic acid (2-but-3-enoyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide
MS (Cl): 465 (M + H)

5 ‘Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1-acetyl-pyrrolidine-2-
carbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 536 (M + H")

" Trifluoromethyl-biphenyl-2-carboxylic acid {2-[(4-oxo-2-thioxo-thiazolidin-
10 3-yl)-acetyl]-1,2,3,4-tetrahydroisoquinolin-6-yi}-amide
MS (CI): 570 (M + H")

4"-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(pyridine-4-carbonyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
15 MS (Ci); 502 (M + H")

"“Trifluoromethyl-biphenyl-2-carboxylic acid [2-(quinoline-2-carbonyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide '
MS (Cl): 552 (M + H")
20 : _
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1-phenyl-cyclopentane-
carbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (CI): 669 (M + H")

25 "Trifluoromethyl-biphenyl-2-carboxylic acid [2-{a-methoxy-phenyl-acetyi)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide '
MS (Cl): 545 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-chloro-2,2-dimethyl-
30 propionyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 515 (M + H")

I
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15 [err]

4' - Tri ftudronet hyl - bi phenyl - 2-car boxylic acid

(3-net hyl - benzo[ b] t hl ophen-2- ylnmethyl)-1

3, 4-tetrahydroi soqui nolin-6-yl]-am de Sol vent: DCE 20
] 4-Trifluoronethyl-bi pheny-2-carboxylic acid

[ 2-
121
[er
[2-(1-nmethyl -1Him dazol -2-ylnmethyl)- 1
, 2

, 3, 4-tetrahydroi soqui nolin-6-yl]-am de Sol vent: 7:3 THF. DCE 72%.yi eld 26"
M5 (Cl): 491 (M+ H+) "H NWR (300 MHz, DMSO) 6 3.66 (s. 2H); 3.63 (s, 3H);

"
3 4(7 (s, 2H); 2.70
: s, 2. . - . C
4' -Trifliuoromethyl Qﬁ'ﬁﬁé&?{/‘?@% ﬁ“%h&'%j%‘é"%’ﬁ’f’% acid (2-cyanoacetyl-1,2,3 4-tetrahydro-
[ 2- ( 3- net hyl - 3idoquindlire&lyl}-apidet hyl ) -

MS (Cl): 464 (M + H')

5 4'Trifluoromethyl-biphenyl-2-carboxylic acid (2-methoxyacetyl-1,2,3,4-tetra-
hydroisoquinolin-6-yi}-amide
MS (Cl): 469 (M + H")

" Trifluoromethyl-biphenyl-2-carboxylic acid {2-[(4-chioro-phenyl)-acetyl]-
10 1,2,3,4-tetrahydroisoquinolin-6-yi}-amide :
MS (Ci): -549 (M + H*%)

"Trifluoromethyl-biphenyl-2-carboxylic acid (2-ethyithioacetyl-1,2,3 4-tetra-
hydroisoquinolin-6-yl)-amide
15 MS (Ci): 499 (M + H')

*Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-phenyl-prop-2-ynoyl)-1,2,3,4-
* ‘tetrahydroisoquinolin-6-yl}-amide S
MS (CI): 525 (M + H")
20 . )
*Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-hydroxy-butyryl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
MS (CI): 483 (M + H")

25 L Trifluoromethyl-biphenyl-2-carboxyiic acid {2-[(1H-indol-3-yl)-acetyl]-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 554 (M + H)

4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(6-methyl-pyridine-2-carbonyl)-
30 1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 516 (M* H")
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30 1, 2, 3, 4-tetrahydroi soquinolin-6-yl]-anm de Solvent: THF [err]
-65- 4' -Trifluoromethyl -bi phenyl -2-carboxylic acid [2-(1H[1
,2,4]triazol-3-ylnethyl)- 1 ,2,3,4-tetrahydroi soquinolin--yl-amde Sol vent:
EtOH, Tenp: [err] 42%yield [err] 4'-Trifluoronethyl-biphenyl-2-carboxylic
acid (2-methyl-1,2,3,4-tetrahydro- isoquinolin-6-yl)-amde

45-

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(pyridin-2-yl-acetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 516 (M + H")
'H NMR (300 MHz, CDCl,) & 4.67 (s, 2H); 3.99 (s, 2H); 3.77 (m, 2H); 2.76 and
. 5 265t 2H).

4'-Trifluoromethyl-biphenyl-2-carboxylic acid {2-[(4-nitro-phenyl)-acetyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
MS (Ci): 560 {M + H")
10
.- Trifluoromethyl-biphenyl-2-carboxylic acid [2-(6-diethylcarbamoyl-cyclohex-3-
enecarbonyl)-1,2,3 4-tetrahydroisoquinolin-6-yl}-amide
MS (CI): 604 (M + H")

15 4'-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(adamantane-1-carbonyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 5659 (M + H")

"-Trifluoromethyl-biphenyl-2-carboxylic acid {2-[(3-chloro-phenyl)-acetyl]-
20 1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Cl). 549 (M + H")

~Trifluoromethyl-biphenyl-2-carboxylic acid (2-diphenylacetyi-1,2,3,4-tetra-
hydroisoquinolin-6-yl)-amide
25 MS (Cl): §91 (M + H")

" Trifluoromethyl-biphenyl-2-carboxylic acid {2-[(2,4-dichloro-phenyl}-acetyl}-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 583 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-phthalimido-acetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 584 (M + H)

This is the replacement sheet

Date: 04 DEC 19%5



10 Solvent: THF; 3 equiv. of aldehyde used [err] Exanple 194 This exanple
denonstr at’es hom/to make a conpound of fornmula 11 as illustrated 15 in
Scheme 2. Nunbers in parentheses with each title conpound correspond to
nunbers in Scheme 2. a. 2-(carboxvy-nitro-phenyl)malonic acid dinethyl
ester (2) A solution of 2-chloro-4-nitrobenzoic acid (759, 372mmol) in

di met hyl mal onate 20 (900nmL) was sparged wiggh nitrogen for 15 m n. Sodi um
met hoxi de (48.3g, 894muvl ) was added in one portion and the contents
exothermed to [err]. Fifteen mnutes |later, copper (I) brom de (5.4qg,

37mmol ) was added iﬁ‘-ﬂﬁﬁo%&tﬁﬂ&pﬁ@ﬁyl@b&ﬁ&&h@ na&id N2 {tshengl-§-grddetyijor, 2244

hrs. The reaction was /0% co te by nnr, the contents heated to 85C for 5
hrs to conpl et tatyphydraisgauin }-amidg o- 4- ni t r obenzoi c. Water (900nL) was

MS (CI): 591 (M + H")

5 'Trifiuoromethyl-biphenyl-2-carboxylic acid (2-o-tolylacetyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide
MS (Cl): 529 (M + H")

"Trifluoromethyl-biphenyl-2-carboxylic acid (2-m-tolylacet yi-1,2,3,4-tetrahydro-
10 isoquinolin-6-yl)-amide
MS (Cl): 529 (M + H")

“Trifluoromethyl-biphenyl-2-carboxylic acid [2-(4-phenyl-but-3-enoyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
15 MS (Cl): 541 (M + H")

L Triflucromethyl-biphenyl-2-carboxylic acid [2-(cyclopent-1-enyi-acetyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 505 (M + H")

' Triffuoromethyl-biphenyl-2-carboxylic acid {2-[(3,4,5-rimethoxy-phenyi)-acetyl]-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 605 (M + H")

25 4'-Trifluoromethyl-biphenyi-2-carboxylic acid [2-(adamantan-1-yl-acetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
MS (CI): 573 (M + H')

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(9H-fluorene-S-carbonyl)-
30 1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 589 (M + H")
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25 added to the cooled reaction followed by hexanes (900n). The aqueous

| ayer was separated, toluene (900nL) added, filtered through celite, and
aqueous | ayer separated. Fresh toluene (1800nL) was added to the aqueous

| ayer and the biphasic m xture acidified with 6N agueous HO (90r1L). A
white precipitate forned and the contents stirred for 18 hrs. The product
was filtered off and dried to give a whitegplid (78.1g, 30 70% [err]. 'H
NVR [er] 8.37 (d, J =2Hz, 1 H, 830 (d, J=1Hz, 2H, 582 (s, 1 H,
3.83 (s, 6H). [err] To a solution of 2-(carboxy-5-nitro-phenyl)malonic
acid dinethyl est er,4-frfuoRinethyl-biphenyl-2-carboxylic acid {2-[(3-trifluoromethyl-phenyl)-acetyl]-

1,2,3 4-tetrahydroisoquinolin-6-yi}-amide
MS (Cl): 583 (M + H)

5 4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1-methyl-cyclohexane-
carbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Ci): 521 (M + H")

-Trifluoromethyl-biphenyi-2-carboxylic acid {2-[2-(1,3-dioxo-1,3-dihydro-isoindol-
10 2-yl)-propionyl]-1,2,3 ,4-tetrahydroisoquinolin-6-yf}-amide
MS (Cl): 598 (M + H')

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(4-methyl-2-oxo-pentanoyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
15 MS (Cl): 809 (M + H")

4-Trifluoromethyl-biphenyi-2-carboxylic acid [2-(3-methoxy-cyclohexanecarbonyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (Ci): 537 (M + H")

20
-Trifluoromethyi-biphenyl-2-carboxylic acid (2-hex-3-enoyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl}-amide
MS (Cl): 493 (M + H")
25 2-{6-[(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-di  hydro-1H-

isoquinoline-2-carbonyl}-pyrrolidine-1-carboxylic acid tert-butyl ester
MS (Cl). 694 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(tetrahydro-furah-s-carbonyl)-
30 1,2,3,4-tetrahydroisoquinolin-6-ylj-amide
MS (Cl): 495 (M + H")
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84mml ) in methanol (200nmi), sodium hydroxide (5g, 125mmol) in water
(200nL) was added. After 3 hrs the reaction was conplete, the nethanol
renoved under vacuum 10 contents cooled to [err] and acidified with
concentrated HCl (37mL). The aqueous |ayer was extracted twice with ethyl
acetate (200nL then 100nL), the conbined organic layers dried with
magnesi um sul fate, nmost of the solvent rengged under vacuum and nethyl ene
chloride (30nL) was then added. The white solid was filtered off and dried
to give 19.3g of product as a white solid [err] I R(KBr) 3080, 3055, 2983,

15 1707, 1611, 15854 ﬂ-bli"l Ilclz%id I23d-oséthiopHepk2-Yl-at@
2-(2- hydroxrret hyl - 5 n|tro 0 -et anol ) ATHF (6 m) soI%tlonyof -

g car bo¥%get hy1, f&%gggbédielﬁewl@'ﬁbﬁ'ﬂl?@%, 13.3nmol ) was treated with
or ane conpl ex C 3 ﬁrn(]qz\&) over 15 mn at [err]. The reaction
nche it

was stirred for h THF/ water (1:1, 30nL), water (20nL)
5 *Trifluoromethyi-biphenyl-2-carboxylic acid [2-(thiophen-3-yl-acetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 521 (M + H")

 Trifiluoromethyl-biphenyl-2-carboxylic acid {2-[(6-methoxy-3-oxo-indan-1-yi}-
10 acetyl}-1,2,3,4-tetrahydroisoquinolin-6-yi}-amide
MS (Cl): 600 (M + 2)

- Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1-acetyl-pyrrolidine-2-carbonyl)-
1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
15 MS (Cl): 636 (M + H")

" Trifluoromethyl-biphenyl-2-carboxylic acid [2-(bicyclo[2.2.1]hept-2-yl-acetyl)-
1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 533 (M + H")
20
Example 98
Compound il (200mg, 0.50mmol), picolinic acid (62mg, 0.60mmol) and EDCI
(116mg, 0.60mmol) were mixed in 10mi methylene chloride for 14 hrs. Reaction was
concentrated and purified by flash chromatography on silica gel (eluent: 70-100%
25 EtOAc/Hex). The product was 4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(pyridine-
2-carbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide, 98% yield.
MS (Cl): 502 (M + H")
'H NMR (250 MHz, CDC,) & 4.81 and 4.69 (s, 2H); 3.92 and 3.73 {t, 2H); 2.83
(m, 2H).
30
METHOD C
into a glass screw topped vial was placed 150 4 of a 0.020M solution of the
isocyanate in 1,2-dichloroethane (3.0 umol}, followed by 83 ul of 0.030M 4'-
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added and the |ayers separated. The aqueous |ayer was reextracted with THF
(30m.), 25 the conbi ned organi c phase washed with brine, dried with
magnesi um sul fate, and sol vent renoved under vacuumto give the product as

a white solid (2.059, 78% [err]. IR(KBr)

3277, 3192, 2964, 2932, 1614, 1525, 1507, 1170, 1134, 1089, 1067 cm ' . [err] -67-
d. 2-(2-hydroxynet hyl -5-nitro-phenyl"-ethan (4). alternative procedure A
m xture of 2-carboxynethyl-4-nitro-benzoic id (13g, 57.7nmol), acetic
anhydride (5.45nL, 57.7mmol) and toluene (130nmL) were heated to reflux for

5 hrs. trifluoromethyl-biphenyl-2-carboxylic acid (1,2,3,4-tetrahydroisoquinolin-6-yl)-amide
(compound ll) in 1,2-dichloroethane (2.5 umol) After shaking at 20°C for 16 hours, 10
pl was removed and diluted to 100 ut with methanol for RPHPLC and MS analysis. The

reaction was concentrated to dryness under vacuum.

Example 99
6-[(4'-Trifluoromethyi-biphenyi-2-carbonyl)-amino]-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid phenylamide was made as described in Method C by reacting
compound Il with phenyl isocyanate.
10 MS (Cl): 616 (M + H")
'H NMR (250 MHz, DMSO) & 4.56 (s, 2H); 3.66 {t, 2H); 2.77 (t, 2H).

Examples 100-103
The following compounds were made by reacting compound il with the

16 appropriate comresponding isocyanate according to methods analogous to those
described in Example 99.

6-[(4-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid hexylamide
20 MS (Cl): 524 (M + H")

{{6-{(4-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-isoquinoline-
2-carbonyi}-amino)-acetic acid ethyl ester :
MS (CI): 526 (M + H"

25
6-[{4-Trifluoromethyl-biphenyi-2-carbonyl)-amino}-3,4-dihydro-1H-isoquinoline-2-

carboxylic acid benzylamide
MS (Cl): 530 (M + H")

. 30 6-[(4'-Triﬂuqiomethyl-biphenyl-z-carbonyl)-amino]-3,4-dihydro-1 H-isoquinoline-2-
carboxylic acid [(R)-1-phenyl-ethyl}-amide
Note: Product made as described in Method C using compound H and (R)-(+)-

a-methylbenzyl isocyanate.
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The sol vent was renoved under vacuumto yield 6-nitro-isochroman-1, 3-di one
5 (corrpound (3a) in Schenme 2) as a yellow solid (1 0.51g, 88%. Borane
tetrahydrofuran conplex (35.6 nL, 1IMin THF) was added dropw se over 40 mn
to a solution of 6-nitro- isochroman-1 ,3-dione (2g, 9.66mmol) in THF
(40nL) at [err]. The contents were stirred for 18 hrs at [err], cooled to
[err], quenched with nethanol (30ni), and sgb_rred for 1 hr. The solvents
were removed under vacuum ethyl acetate (30nL) added and the organic 10
phase washed with 10% aqueous hydrochl oric acid. The aqueous acidic |ayer

was reextracted wt t Qx| at e.(30n), the conbined organic |ayers
dried wth magnesi uWSJ&%at@??gnﬁﬁflaporat ed under vacuumuntil 2nmL of
ethyl acetate remai redNMRN{250 MHiz2)ICDCI)WS.06i (i, d Hyd4.68 (dyutH); $i46i (8a2id):13.56 (t,
washing with yl 0 m.) to renove inpurities. The silica gel
was flushed w tqﬂ'B ?ﬁ?ﬂt %E&L#g?d (sai'ﬁvent renoved under 15 vacuumto give a
solid which was slurryed in nethylene chloride and filtered to afford the
diol as a white solid, 1.38g, 73%
5 Example 104
6-[(4-Triflucromethyi-biphenyi-2-carbonyl)-amino}-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid pyridin-2-ylamide was prepared by a method analogous to the
procedure described in Ohsawa, A.; Arai, H.; Igeta, H. Chem. Pharm. Bull. 1980, 28,
3670.
10 23% vyield ‘
MS (Cl): 517 (M + H")
'H NMR (300 MHz, CDCl,) & 4.60 (s, 2H); 3.69 {t, 2H); 2.86 {t, 2H).

METHOD D
15 into a glass screw topped vial was placed 150 ul of a 0.020M solution of the
sulfonyl chloride in 1,2-dichloroethane (3.0 umol), followed by 83 ul of 0.030M
compound Il in 1,2-dichioroethane (2.5 ymol), followed by 26 mg polymer bound
morpholinomethylpolystyrene(@2.5 mmol/gm = 62 umol). After shaking at 20°C for 16
hours, 10 ul was removed and diluted to 100 ul with methanol for RPHPLC and MS
20 analysis. The polymer was removed by filtration and the filtrate was concentrated to

dryness under vacuum.

Example 106
*Triflucromethyi-biphenyl-2-carboxylicacid [2-(naphthalene-1-suifonyl)-1,2,3,4-
25 tetrahydroisoquinolin-6 -yl]-amide was prepared by METHOD D reacting compound 1i
with naphthalene-1-sulfonyl chloride.
MS (Cl): 604 (M + NH.)

Examples 106-111

30 The following compounds were prepared by METHOD D as in Example 105, by

reacting compound |l with the appropriate corresponding suifonyl chloride.
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d. 6-nitro-1.2.3.4-tetrahydro-isoguinoline (5) Mthanesul fonyl chloride

(0. om., 11 . 63mmol ) was added dropw se over 10min 20 to a solution of

2-(2- hydroxynethyl 5-ni tro-phenyl)-ethanol (1.0g, 5.07mmol), triethyl am ne
(1.8nL, 12.91mmol), in nethylene chloride (20nm.). TLC showed conplete
reaction after 30 mn. "HNW [err] 8.17-11 (m 2H), 7.65 (d, J OHz, 1
H, 5.36 (s, 2H), 4.49 (t, J = 6Hz, 2H), 3.2p (t, J = 6Hz, 2H), 3. 08 (s
3H), 2.98 (s, 3H). The reaction mxture was washed with 10% aqueous HCL,

sat urat ed aqueous sodi um 25 bi carbonate, and brine. The organic | ayer was

Chaced i th TPE ( 3XPoBHY TriorBhietil fpRerts ShdRu aTRUES « SElo: kI alRE.
next reaction \a-sbmnw}tmberaqmmfﬁ testeon. Anmoni a (50nm.) was added to the
di mesyl ate (1.99) Wﬁ?f%@%}%dﬁah')amc The contents were warned to [err]

for 60 hrs, amoni a nd sol vent renoved under vacuum 30 to
gi ve the crude product (786ng, 82% . Tol uene was added and the sol ution was

5 4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(propane-2-sulfonyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl] -amide
MS (Cl): 520 (M + NH,")

-Triflucromethyl-biphenyl-2-carboxylic acid [2-(3-chloro-propane-1-sulfonyl)-
10 1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 555 (M + NH,")

“Trifluoromethyl-biphenyl-2-carboxylic acid [2-(butane-1-sulfonyl)-1,2,3 4-
tetrahydroisoquinolin-6-yl}-amide
15 MS {Cl): 634 (M + NH,")

4'-Trifluoromethyl-biphenyl-2-carboxylic  acid (2-dimethylsulfahwoyl—1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide -
MS (CI): 621 (M + NH,")
20
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-trifluoromethoxy-
benzenesulfonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (Ci): 638 (M + NH,")

25 Example 112
This example illustrates how to make a compound where the group in XYZ

linking XYZ to the tetrahydroisoquinoline ring is thiocarbamoyl.
Into a glass screw topped vial was placed 150 ul of a 0.020M solution of the
thioisocyanate (cyclopropylthioisocyanate) in 1,2-dichloroethane (3.0 uhol), followed
30 by 83 ul of 0.030M 4'triflucromethyl-biphenyl-2-carboxylic acid (1 ,2,3,4-tetrahydro-
isoquinolin-6-yl)}-amide in 1,2-dichloroethane (2.5 umol) After shaking at 20°C for 16
hours, 10 ut was removed and diluted to 100 ul with methanol for RPHPLC and MS
analysis. The reaction was concentrated to dryness under vacuum, yielding 4-
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filtered through magnesium sul fate, and solvent renoved under vacuumto

yi eld 721 nmg (75% of an anber oil. -68- "HNWR [err] 67.97 (s, 1H),
7.95 (d, J = 9Hz, 1H), 7.15 (d, J = 9Hz, 1H), 4.07 (s, 2H), 3.15 (t, J =
6Hz, 2H), 2.89 (t, J = 6Hz, 2H), 1.98 (bs, 1H). e.

6- ni tro- 3. 4-di hydr o- 1H=sogui nol i ne- 2-carboxylic acid tert-butyl ester (6) 5
To a solution of 6-nitro-1,2,3,4-tet rahydr%-Zi_soqui nol i ne (840ng, 4. 71mmol)
in methylene chloride (17m.) containing triethylamne (0.72n), 5.17mmol)
was added BOC- anhydride (1.44nl, 6.26nmmol). Saturated aqueous sodi um

bi car bonat e Wagaddegy 5 il Elartbd)fc RHASEySERRHRSartAFRA 2 oleRuinylol o

w th magnesi u
isoquinolin-6 -yl)-amide

MS (Cl): 496 (M + H")

5 METHOD F
A solution of aldehyde (7.5 umol), compound 1l (5 umol), acetic acid (7.5 umol),
and sodium triacetoxyborohydride (10 umol) in 300 44 of 1,2-dichioroethane was shaken
for 60 hr at room temperature. A 7.5 4l sample was removed and diluted with 93 u of
methanol for TLC and MS analysis. The remaining sample was evaporatéd to dryness
10 in vacuo. The crude solid was dissolved in 500 41 of ethyl acetate and washed with 300
4 of 5% sodium bicarbonate. The organic layer was concentrated to dryness under

vacuum.
Example 113
15 4'-Trifluoromethyl-biphenyl-2-carboxylic acid  [2-(2,6,6-trimethyl-cyclohex-2-

enylmethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide was made as described in
METHOD F by reacting compound |l with 2,6,6-trimethyicyclohex-2-enyl aldehyde.
MS (ClI): 533 (M + H")

20 Examples 114-162
The following compounds were made as in Example 113 by METHOD F by

reacting compound II with the appropriate corresponding aldehyde.

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-cyclohex-3-enylimethyl-1,2,3,4-
25 tetrahydroisoquinolin-6-yl)-amide
MS (CI): 491 (M + H°)

4-Trifluoromethyl-biphenyl-2-carboxylic  acid  [2-(3-methyl-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
30 MS (Cl): 501 (M + H')
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and sol vent renoved under vacuumto give the product as a pale white solid
(1.2g, 10°92% . sirror I R(KBr) 3056,3018, 2982, 2935, 1734, 1684, 1612,
1522, 1399, 1236 [er] "H NWVR [err] 8.04 (t, J = 5Hz, 1H), 8.01 (s, 1H), 7.26
(t, J = 5Hz, 1H), 4.65 (s, 2H), 3.68 (t, J = 6Hz, 2H), 2.93 (t, J = 6Hz,
2H), 1.49 (s, 9H). 15 f. 6-am no-3. 4-di hydro- 1Hi soqui nol i ne- 2-car boxy2l c
acid tert-butvl ester (73 The 6-nitro-3, 4-dgdaydro-1

H- i soqui nol i ne-2-carboxylic acid tert-butyl ester (82ngy, 0.29mmmol) in THF
(2m.) was hydrogenated with 5%t -C (50% water wet, 10ng) at 50psi for 5

hrs. The catal yst vgsTrifiubidfetyibipHepyMESdrboa/Ie weid [2q4-aimethyidmifiostehzyl)-
chromat ogr aphed on silica wth et"gé'l acetate J hexanes to give 42ng (57%
of the 20 prodid&3.4tetakpdoisoguinolinntyl-amides 1685 1627, 1509, 1423, 1365,

(1166 Ic_i)m'. "H NMR [merCI):GséQp(Mq_,Ht} = 6Hz, 1H), 6.56 (d, J = 6Hz, 1H), 6.48
s, 1H),
5 " Trifiuoromethyi-biphenyl-2-carboxylic acid [2-(4-methoxy-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi}-amide
MS (Cl): 517 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-fluoro-benzyl)-1,2,3,4-
10 tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 505 M + H")

' Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3,4-dichioro-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
15 MS (CI): §55 (M + H")

. Trifluoromethyi-biphenyl-2-carboxylic acid [2-(4-isopropyl-benzyl)-1,2,3,4-
tetrahydroisoquinoliin-6-ylj-amide
MS (Cl): 529 (M + H")
20
4'-Trifluoromethyl-biphenyl-2-carboxylic acid {2-biphenyl-4-yimethyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
MS (Cl): 564 (M + 2)

25 4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-phenoxy-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 580 (M + 2)

4'-Trifluoromethyl-biphenyl-2-carboxylic  acid  [2-(4-methoxy-naphthalen-1-

30 yimethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 568 (M + 2)
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4.47 (s, 2H), 3.60 (m J = 6Hz, 4H), 2.73 (t, J = 6Hz, 2H), 1.49 (s, 9H
25 - The product nade as in Exanple 194 above can be reacted with 4-
trifluoronethyl -bi phenyl -2-carboxylic acid as disclosed in Exanple 1 to
afford the N- bl ocked conmpound 11, then debl ocked to yield conmpound I
Exanpl e 195 30 Thi s exanpl e denonstrates how to make conmpound 11 as
shown in Schene 3. Nunbers in parentheses cgyrespond to those in Schenme 3.
-69- a. 4-trif|uoronethy|-biphenyl-2-carboﬁ§+ chl oride A solution of

4' (trifluoronmethyl)-2-bi phenyl carboxylic acid (9.08g, 34mmol),

4'-Trifluoromethyl-biphenyi-2-carboxylic acid (2-naphthalen-1-yimethyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
MS (Cl). 538 (M + 2)

5 ' Trifluoromethyl-biphenyl-2-carboxylic acid [2-(4-methyithio-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 533 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylicacid [2-(9-ethyl-8H-carbazol-3-yimethyl)-
10 1,2,3,4-tetrahydroisoquinolin-6-ylj-amide
MS (Cl): 605 (M + 2)

. Trifluoromethyl-biphenyl-2-carboxylic acid [2-(4-tert-butyl-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-y{]-amide
15 MS (Cl): 544 (M + 2)

3-{6-[(4"Trifluoromethyl-biphenyl-2-carbonyt)-amino]-3,4-dihydro-1H-
isoquinolin-2-yimethyl}-cyclohexanecarboxylic acid ethy! ester
MS (Cl): 566 (M + 2)
20
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-tert-butyﬂhio-bénzy|)-1 ,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 576 {M + 2)

25 4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-cyclohexylmethyl-1,2,3,4- -
tetrahydroisoquinolin-6-yl)-amide
MS (Cl): 494 (M + 2)

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-fluoro-benzyl)-1,2,3,4-
30 tetrahydroisoquinolin-6-yi]-amide
MS (CI): -§{)5 (M + H%
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thionyl chloride (12nm) and di methyl formam de (0.05nm) was heated to reflux
for 2 hrs. The reaction was conplete by NVR Thionyl chloride was distilled
by displacing with 5 toluene (56nmL). Solvent was renoved under vacuumto
give the acid chloride as a white solid (9.46g, 97%9. 'H NVR (CDCI3) 6 8.12
(dd, J =1 Hz, J =8Hz, 1 H, 7.70-7.37 (m 7H. "3C NWR [err] (CO 168. 10
b. 4'-trifluoronethyl-biphenyl -2-carboxyli 5-

aci d-[ 3- (2- hydr oxy- et hyl ) - 4- hydr oxyl net hyl - " phenyl ] -am de (10) Pt-C (50%
wat er wet, 200ng) was added to ,a THF (40nmL) solution of 2-(2

hyd thly-5-nitrps | )z etk . '
v oot 0L B A B IR e S8R St
2- ( 5am no- 2- hy di2;3gettahydroiscquiiotingly))-amideanol (conpound (9) in Schene 3);

[Zﬁi)r,r]S!\Ig/ZR[err] [erHSZClgBSéF(Mq&ﬁ*FHZ’ 1H), 6.54-6.50 (m 2H), 4.51 (s,

5 4'-Trifluoromethyl-biphenyi-2-carboxylic acid (2-naphthalen-2-yimethyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
MS (CI): 538 (M + 2)

4'-Trifluoromethyl-biphenyl-2-carboxylic acid  [2-(2-methoxy-naphthalen-1-
10 yimethyl)-1,2,3,4-tetrahydroisoquinolin-6-yi}-amide
MS (Cl): 568 (M + 2)

4'-Trifluoromethyl-biphenyl-2-carboxylicacid [2-(4-benzyloxy-&methoxy-benzy! )-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
15 MS (Cl): 624 (M + 2)

Trifluoromethyi-biphenyl-2-carboxylic acid [2-(1,3,4-trimethyl-cyciohex-3-
enyimethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (CI): 633 (M + HY)
20
4'-Trifluoromethyl-biphenyl-2-carboxylicacid {2-[2-(4-chloro-phenyithio)-benzyi]-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 629 (M + H")

25 "Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2,4-dichloro-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 555 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1,5a,6,9,9a,9b-hexahydro-4H-
30 dibenzofuran-4a-yimethyl)-1, 2,3,4-tetrahydroisoquinolin-6-yi}-amide
MS (Cl): 585 (M + H") '

[N
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(t, J = 6Hz, 2H), 3.80-2.95 (bs, 4H), 2.84 (t, J = 6Hz, 2H). The catal yst
was flltered off, triethylamne (1 .4nlL, 10mml) added, followed by

dr opwi se addition of a THF (10nL) solution of the

4' -trifluoronethyl - bi phenyl - 2-carbonyl 20 chloride (1.44g, 5mol) over 1
hr. The contents were stirred for 24 hrs, the solvent renoved under vacuum
and ethyl acetate (40nlL) added. The organi cggphase was washed with water
(2X40nmL), dried with magnesi um sul fate, solvent renoved under vacuum and
chased with tol uene (3X40niL). Upon renoval of the solvent 2.11g a white

solid was obtai ned HeRdi-2 gargg*)mél eakid C (AAictAdrhinofett
hrs, 25 the productwﬁltered o?%ang driedto g| ve tzg[qtltle prodgct %xiﬁa
white solid 1. gnyl](Bg,@g«t—te[rgmyq’msoqmnolm-s-yl}-amr

MS (Cl): 603 (M + 2)

5 L Trifluoromethyl-biphenyl-2-carboxylicacid[2-(2-trifluoromethyl-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 655 (M + H")

Trifluoromethyl-biphenyl-2-carboxylic acid [2-(6,6-dimethyi-bicyclo[3.1.1]hept-2-
10 en-2-yimethyl)-1,2,3,4 -tetrahydroisoquinolin-6-yi}-amide
MS (CI): 531 (M + H)

4'-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(2-benzyloxy-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi}-amide
15 MS (Cl): 694 M + 2)

“Trifluoromethyl-biphenyl-2-carboxylic acid [2-(4-phenoxy-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 679 (M + H%)
20
4'Trifluoromethyl-biphenyl-2-carboxylic acid [2-(4-dimethylamino-naphthalen-1-
yimethyl)-1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 580 (M + H")

25 4'-Trifluoromethyl-biphenyl-2-carboxytic acid [2-(4-pyrrolidin-1-yl-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
MS (Cl): 8657 (M + 2)

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-thiophen-2-yimethyl-1,2,3,4-
30 tetrahydroisoquinolin-6-yl}-amide

MS (Ci): 493 (M + H")

'H NMR (250 MHz, DMSO) & 3.883 (s, 2H}); 3.52 (s, 2H); 2.69 (m, 4H).

LR
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-70- [err] 5 c.4'-trifluoronethyl-biphenyl-2-carboxlic acid(1l

2, 3, 4-t et rahydroi soqui nol i n-6-yl)-am de (conmpound I1). Methanesuffonyl

chl ori de (0.085nm) was added to a [err] solution of 4'- .
trifluoromethyl-bi phenyl -2-carboxylic

aci d-[ 3- (2- hydr oxy- et hyl ) - 4- hydr oxyl net hy- phenyl]-am de (214ng, 0.51nmol)
and triethylamne (0.18nl) in THF (8.5nL).r%*C 10 showed conpl ete reaction
after 30 min. The contents were cooled to r] and ammoni a was added and
the contents stirred for 18 hrs at [err] The sol vents were renoved under

contents sti1red f oP-Teron i pprR S8R Es e A ideL o BT 4

mﬁde al kal i ne uttmy&wmwMygmydrOE: de 1(:jo ? pH of 12. The organic
phase 15 was extrac L.t ylene chloride (4X10m.), solvent renoved
under vacuum to ﬁé’(cm Ezé"(iﬁ * L'e)

5 4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1H-pyrrol-2-yimethyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
MS (Cl): 476 (M + H")
'H NMR (300 MHz, DMSO) & 3.54 (s, 2H); 3.43 (s, 2H); 2.72 (m, 2H); 2.60 (m,

2H).
10
4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-furan-2-yimethyl-1,2,3,4-
tetrahydroisoquinolin-6-yi)-amide
MS (Cl): 477 M + H")
'H NMR (250 MHz, DMSO) & 3.65 (s, 2H); 3.47 (s, 2H); 2.71 (m, 2H); 2.65 (m,
15 2H).
-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1,5-dimethyl-3-oxo-2-phenyl-
2,3-dihydro-1H-pyrazol-4-yim ethyl)-1,2,3 4-tetrahydroisoquinolin-6-yl]-amide
MS (CI): 598 (M + 2)
20
LTrifluoromethyi-biphenyl-2-carboxylic acid [2-(2,5-dimethyl-1-phenyl-1H-
pyrrol-3-yimethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 5881 (M + 2)
25 "Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3,5-dimethyi-1 -phenyl-1H-pyrazol-

4-yimethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
MS (Cl): 582 (M + 2)

4-Trifluoromethyl-biphenyl-2-carboxylic acid (2-benzofuran-2—ylrr1eﬂ1yl-1 2,3,4-
30 tetrahydroisoquinolin-6-yl)-amide
MS (Cl): 527 (M + H")
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give a white solid 108ng which was chromat ographed on silica eluting with
5@6nethano|/nethy|ene chloride with 0.5% amoni um hydr oxi de. The product
was obtained as a white solid (40ngy, 20% . [err] Exanples 196-197
dermonstrate how to make compounds according to the invention as illustrated
in Schenme 3. 25 Exanple 196 4'-trifl uoronethyl-bi phenyl -2-carboxylic acid
(2-benzyl -1.2. 3. 4-tetrahydroi sopui noli n- 6ylgg-am de Met hanesul f onyl
chloride (0.041nL) was added to a [err] solution of 4'- 30

trifluoromethyl-bi phenyl -2-carboxylic

aci d-[ 3-(2- hydr oxy eABétlc)acn@! mwmaw:ﬂrathylwmnyl}mamxaraﬁupa 4QdiRydroaH:
and triethylam ne éy{rL&
|soqumoiln-2-ylmethyl}-furan- - hyl ester
MS (Cl): 549 (M + H')
'H NMR (300 MHz, CDCl,} 6 5.02 (s, 2H); 3.70 (s, 2H); 3.60 (s, 2H); 2.83 {t, 2H);
5 2.75 (t, 2H); 2.07 (s, 3H).

“Trifiucromethyl-biphenyl-2-carboxylic acid [2-(3-methyl-thiophen-2-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (CI): 507 (M + H")
10
' Triffuoromethyl-biphenyl-2-carboxylic acid (2-thiophen-3-yimethyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
MS (Cl): 493 (M + H')

15 4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-methyl-1H-indol-3-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
MS (CI): 540 (M + H)

2-Methyl-5-{6-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-
20 isoquinolin-2-yimethyl}-furan-3-carboxylic acid ethyl ester
MS (Cl): 563 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2,5-dimethoxy-tetrahydrofuran-
8-yimethyl)-1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
25 MS (CI): 541 (M + H")

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1-methyl-1H-indol-3-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-ylJ-amide
MS (CI): 557 (M + NH,")
30
2-{6-[(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino}-3,4-di hydro-1H-
isoquinolin-2-yimethyl}-cyclopropanecarboxylic acid ethyl ester
MS (Ci): 523 (M + H’)



showed conplete reaction after 30 min. Benzylanmi ne (0.132nl) was added and
the contents stirred for 18 hrs at [err] and 60 hrs at [err]. The sol vent
was renoved under -71- vacuum the residue dissolved in nethyl ene
chloride (15nL), washed with pH9 buffer, phases separated, and the organic
phase dried with magnesium sul fate. Renoval of the solvent under vacuum
gave the crude product as a white solid (2Q5 ), which was repul ped in
[err] filtered off and dried to give the product as a white solid (46ng, 5
39% . [err] "HNWR [err] 7.73 (d, J = 8Hz, 2H), 7.60-23 (m 12H), 7.17 (d,
J =8Hz, 1 H, 6.87 (d, J = 8Hz, 1 H, ?Méﬂ_i(()B,GZI—i), 3.43 (s, 2H), 2.71 (m

2H), 2.62 (m 2H).
The following compounds were made via reductive amination by methods

analogous to the procedure described in Abdel-Magid, A.F.; Maryanoff, C.A.; Carson,
K.G. Tetrahedron Lett. 1990, 31, 5595. This procedure is essentially the same as

& METHOD F and employs sodium triacetoxyborohydride, except that certain
modifications, generally in the choice of solvent and reaction temperature have been
made, all modifications being noted for each compound. In addition, unless otherwise
noted, 1.5-2 equivalents of carbonyl compound was used. For compounds made in

this section, it is noted that the free base was isolated. For use in biological screens

10 the free base was, in most cases, converted to the mono-hydrochloride salt by

conventional methods.

Example 163
-Triftuoromethyl-biphenyl-2-carboxylic = acid  (2-benzyl-1,2,3,4-tetrahydro-
15 isoquinolin-6-yl)-amide was made by reacting compound Il with benzaldehyde, using
a method analogous to that described in Abdel-Magid et al. above, with the following
modifications:
Solvent: DCE
56% vyield
20 MS (Cl): 487 (M + H")
'H NMR (250 MHz, DMSO) 6 3.62 (s, 2H); 3.46 (s, 2H); 2.74 (m, 2H); 2.63 (m, 2H).

Examples 164-193
The following compounds were made by reacting compound I with the

25 appropriate corresponding aldehyde using methods analogous to that disclosed in
Abdel-Magid et al., with appropriate modifications noted.
4'-Trifluoromethyl-biphenyl-2-carboxylic  acid  (2-pyridin-2-yimethyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
Solvent: THF '

30 62% yield
MS (Cl): 488 (M + H")
'"H NMR (300 MHz, CDCl,) & 3.82 (s, 2H); 3.63 (s, 2H); 2.84 (m, 2H); 2.77 (m,

2H).
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Anal . Calcd for [err]: C 74.06; H 5.18; N 5.76. Found: C, 74.08; H,

5.38; N, 5.76. 10 Exanple 197 4'-trifl uoronethyl - bi phenyl -2-carboxylic acid
(2-allyl-1,2,3,4-tetrahvdroi soqui nolin-6yl)- am de Mt hanesul fonyl chloride
(0.041nL, 0.53mmol) was added dropwise to a THF 15 (2nL) sol ution of
triethylamne (0.084nL, 0.60mmvl) and 4-trifluoronethyl-bi phenyl -2-
carboxylic acid-[3-(2-hydroxy-ethyl)-4-hydmoxyl net hy- phenyl ]-am de (0. 1g,
0.24mmol ) at [err]. Fifteen mnutes after the addition was conpl ete
allylam ne (0.09nL, 1.2nmmol) was added, the contents stirred at [err] for
18 hrs and then 70 hrs at [err]. The solvent was renoved under vacuum

met hyl ene chloride (10ni) added and qrganic 20 phase she .t h ter
(10nL). The organi CS‘ST(S'IH Rf"%g'b\pgﬁﬁ\a@g“ﬁ?m& aci V(@-pyné?n-yyﬁmetgng‘lz,z,%-
tetrahydroisoquinolin-6-yl)-amide
Solvent: THF

5 MS (Cl): 488 (M + H")

. Trifuoromethyl-biphenyl-2-carboxylic ~ acid  (2-pyridin-4-yimethyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
Solvent: THF
10 MS (Cl): 488 (M + H")

‘Trifluoromethyl-biphenyl-2-carboxylic acid  (2-quinolin-2-yimethyl-1,2,3,4-
tetrahydroisoquinolin-6-yi}-amide
Solvent: DCE
16 66% yield
MS (CI): 538 (M + H")
'H NMR (250 MHz, CDCI,) & 3.99 (s, 2H); 3.67 (s, 2H); 2.82 (s, 4H).

4'Trifluoromethyl-biphenyl-2-carboxylic acid [2-(6-methyl-pyridin-2-yimethyl)-
20 1,2,3,4-tetrahydroisoquinolin-6-yl}-amide '
Soivent: DCE
63% yield
MS (Cl): 502 (M + H)
'H NMR (250 MHz, CDCl,) & 3.79 (s, 2H); 3.63 (s, 2H); 2.81 (s, 2H); 2.76 (s, 2H);
25 2.55 (s, 3H).

L Trifluoromethyl-biphenyl-2-carboxylic acid [2-(6-bromo-pyridin-2-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yi]-amide
Solvent: DCE
30 MS (Cl): 568 (M + H")

4'Trifluoromethyl-biphenyl-2-carboxylic acid [2-(6-formyl-pyridin-2-yimethyf)-
1,2,3,4-tetrahydroisoquinolin-6-yl]-amide '
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vacuumto afford 281mg of crude product. This material was chromatographed
on silica eluting with 10%ret hanol /methyl ene chloride to afford the product
as a white solid (91ng, 87%9. '"H NVR [err]7.80 (d, J = 8Hz, 1H), 7.68 (d, J
= 8Hz, 2H), 7.60-7.42 (m 25 5H), 6.93-6.83 (m 3H), 6.00-5.86 (m 1H),
5.27-5.17 (m 2H), 3.55 (s, 2H), 3.15 (d, J = 7Hz, 2H), 2.83 (t, J = 6Hz,
2H), 2.69 (t, J = 6Hz, 2H), 1.66 (bs, 1H). kesr] NWR [err] [err] (aliphatic
carbons only) 61.4, 55.6, 50.3, 29.1. -72- CLAIMS What is clainmed is:
Solvent: DCE; 10 equiv. of aldehyde used

MS (CI): 516 (M + H")

4'-Triflucromethyl-biphenyl-2-carboxylic acid [2-(2-chloro-benzyl)-1,2,3,4-
5 tetrahydroisoquinolin-6-yl]-amide
Solvent: DCE
MS (Cl): 521 (M + H")

4'-Trifluoromethyl-biphenyi-2-carboxylic acid [2-(3-chloro-benzyl)-1,2,3,4-
10 tetrahydroisoquinolin-6-yl]-amide
Solvent: DCE
69% vyield
MS (Cl): 521 (M + H")
'H NMR (300 MHz, DMSO) & 3.64 (s, 2H); 3.47 (s, 2H); 2.74 {t, 2H); 2.64 {t, 2H).
15
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(4-chloro-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
Solvent: DCE
MS (CI): 521 (M + H")
20
4-Trifluoromethyl-biphenyl-2-carboxylic acid (2-pyrimidin-2-yimethyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide
Solvent: Methylene chioride; 6 equiv. of aldehyde used
61% yield
25 MS (CI): 489 (M + H")
'H NMR (250 MHz, DMSO) ¢ 3.87 (s, 2H); 3.60 (s, 2H); 2.77 (m, 4H).

' Trifluoromethyl-biphenyl-2-carboxylic acid [2-{3-nitro-benzyl)-1,2,3,4-tetrahydro-
isoquinolin-6-yl}-amide
30 Solvent: DCE
76% vyield
MS (Cl): 532 (M + HY)
"H NMR (300 MHz, CDCl,) § 3.75 (s, 2H); 3.58 (s, 2H); 2.84 (t, 2H); 2.73 (t, 2H).
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1. A conmpound of formula I CF3 10 wherein X is CH2, CO CS, or [err]; Yis
selected from a direct link, 15 al i phatic hydrocarbyl ene radical s
having up to 20 carbon atons, which radical nay be nono-substituted by
hydroxy, [err] or [err], [err] provided that if Xis [err], Y is a direct
link; 20 Zis selected fromthe foll ow ng groups:

-62-

Trifluoromethyl-biphenyl-2-carboxylic acid  [2-(3-methoxy-benzyf)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide
Solvent: DCE

MS (Cl): 517 (M + H)

*Triftuoromethyl-biphenyl-2-carboxylic acid [2-(3-trifluoromethyl-benzyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
Solvent: DCE
MS (Cl): 555 (M + H")
10
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-cyano-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
Solvent: DCE
MS (Cl): 512 (M + H")
15
4'-Trifluoromethyl-biphenyl-2-carboxylic acid  [2-(3-hydroxy-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
Solvent: DCE
MS (CI): 503 (M + H")
20
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3,5-dichloro-benzyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
Solvent: DCE
MS (Cl): 556 (M + H')
.25
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3,5-bis-trifluoromethyl-benzyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
Solvent: DCE
MS (Cl): 622 (M + H")
30
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(1) H hal‘o, cyano, (2) hydroxy, [err], [err], [err] thiophenylcarbonyl,
[err] (3) [err] 25 provided that Y is not O or NH, (4) unsubstituted vinyl,
[err] and fused benz derivatives thereof, [err] [err] 30 (6)

het erocyclyl selected fromthe group consisting of monocyclic radicals and
fused polycyclic radicals, wherein said radicals contain a total of from5
to 14 ring atons, wherein said radicals conggin a total of from1l to 4 ring
het er oat ons

Aceticacid 3-{6-[(4'-trif|uoromethyl-biphenyl-z-carbonyl)-amino]-s,4-dihydro-1 H-
isoquinolin-2-ylmethyl}-phenyl ester
Solvent: DCE

MS (Cl): 545 (M + H")

4-Trifluoromethyl-biphenyl-2-carboxylic acid {2-(3-sulfamoyi-benzyi)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
Soivent: DCE
MS (Cl): 566 (M + H')
10
4'-Triflucromethyl-biphenyl-2-carboxylicacid [2-(1H-imidazol-2-yimethyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide
Solvent: 7:3 THF:DCE
59% yield
15 MS (CI): 477 (M + H")
'H NMR (300 MHz, CDCl,) & 3.79 (s, 2H); 3.58 (s, 2H); 2.82 (m, 2H); 2.74 (m,
2H).

4'-Trifluoromethyi-biphenyl-2-carboxylic acid [2-(1-methyi-1 H-pyrrol-2-ylmethyl)-
20 1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
Solvent: DCE

57% yield
MS (Cl): 490 (M + H)
'H NMR (250 MHz, CDCl,) & 3.64 (s, 3H); 3.57 (s, 2H); 3.51 (s, 2H); 2.77 (t, 2H);

25 2.65 (t, 2H).

4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1 H-benzoimidazol-2-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl]-amide -
Solvent: DCE

30 83% yield
MS (CI): 527 (M + H")
'H NMR (250 MHz, DMSO) & 3.88 (s, 2H); 3.58 (s, 2H); 2.75 (m, 4H).
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-73- |ndependently sel ected from oxygen, nitrogen, and sulfur, and wherein
the individual rings of said radicals nay be independently saturated,
partially unsaturated, or aronmatic, provided that if Xis [err] Zis Hor

is selected fromgroups (4) and (6), 5 wherein, when Z contains one
or nore rings, said rings may each independently bear 0 to 4 substituents
I ndependently selected from hal o, hydroxy, ano, nitro, oxo, thioxo,

am nosul fonyl, phenyl, phenoxy, phenylthio;”hal ophenylthio, benzyl,
benzyl oxy, [err] and pharnaceutically acceptable salts thereof. 2. A

D 2e ey oo d Fitoromathyl-biphenpl Soarboxyticadid 2 (1 HARGZORR yidlAy-T.2,3.4-

tetrahydroisoquinolin-6-yl]-amide
Solvent: DCE
66% yield
5 MS (CI): 477 (M + H")
'H NMR (250 MHz, DMSO) & 3.56 (s, 2H); 3.46 (s, 2H); 2.72 (m, 2H); 2.63 (m,
2H).

4-Trifluoromethyl-biphenyi-2-carboxylic  acid  (2-thiazol-2-ylmethyl-1,2,3 4-
10 tetrahydroisoquinolin-6-yl)-amide
Solvent: DCE
38% yield
MS (Cl): 494 (M + H")
'H NMR (250 MHz, DMSO) & 3.99 (s, 2H); 3.64 (s, 2H); 2.76 (s, 4H).
16 '
4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-methyl-benzoib]thiophen-2-
yimethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
Solvent: DCE
MS (C1): 657 (M + H")
20 _
4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1-methyl-1H-imidazol-2-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl]-amide
Solvent: 7:3 THF:DCE
72% yield
25 MS (Cl): 491 (M + H")
'H NMR (300 MHz, DMSO) & 3.66 (s. 2H); 3.63 (s, 3H); 3.47 (s, 2H); 2.70 (m,
2H); 2.62 (m, 2H).

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-methyl-3H-imidazol-4-yimethyl)-
. 30 1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
Solvent: THF
MS (Cl): 491 (M + H")
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Xis [err],Yis selected from a direct link, NH, [err] and [err] either of
whi ch may be substituted with 20 phenyl, provided that if Xis CH2, Yis a
direct link, Zis selected fromthe follow ng groups: [err] provided that Y
is not NH, (4) unsubstituted vinyl, [err] (5) [err] (6) heterocyclyl
selected fromthe group consisting of five- and six- 30 nmenbered
heterocyclic radicals, which may be saturatgg. partially unsaturated, or

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1H-[1,2,4]triazol-3-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide
Solvent: EtOH; Temp: 70°C
42% yield
5 MS (CI): 478 (M + H*)
'H NMR (250 MHz, CDCl,) & 3.87(s, 2H); 3.63 (s, 2H); 2.79 (s, 4H).

~Trifluoromethyl-biphenyl-2-carboxylic = acid (2-methyi-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide
10 Solvent: THF; 3 equiv. of aldehyde used
MS (Cl): 411 (M + HY)

Example 194
This example demonstrates how to make a compound of formula Il as illustrated

16 in Scheme 2. Numbers in parentheses with each titte compound correspond to

numbers in Scheme 2,

a. 2-{carboxy-5-nitro-phenylimalonic acid dimethyl ester (2)

A solution of 2-chloro-4-nitrobenzoic acid (75g, 372mmol) in dimethyl malonate
20 (900mL) was sparged with nitrogen for 15 min. Sodium methoxide (48.3g, 884mmol)
was added in one portion and the contents exothermed to 48°C. Fifteen minutes later,
copper (1) bromide (5.4g, 37mmol) was added in one portion and the contents heated
to 70°C for 24 hrs. The reaction was 70% complete by nmr, the contents heated to
85°C for § hrs to completely consume the 2-chloro-4-nitrobenzoic. Water (S00mL) was
25 added to the cooled reaction followed by hexanes (900mL). The aqueous layer was
separated, toluene (900mL) added, filtered through celite, and aqueous layer separated.
Fresh toluene (1800mL) was added to the aqueous layer and the biphasic mixture
acidified with 6N aqueous HC! (30mL). A white precipitate formed and the contents
stirred for 18 hrs. The product was filtered off and dried to give a white solid (78.1g,

30 70%) mp=153°C. :
'H NMR (CD,),SO §8.37 (d, J = 2 Hz, 1H), 8.30 (d, J = 1Hz, 2H), 5.82 (s, 1H),
3.83 (s, 6H). %

3
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aromafic, and the fused benz derivatives thereof, wherein said radicals my
contain a total of from1 to 3 ring heteroatons i ndependently selected from
oxygen, nitrogen, and sul fur, -74- provided that if Xis [err], Zis
selected fromgroups (4) and (6) wherein, when Z contains one or nore

rings, said rings may each independently bear 0 to 3 substituents

i ndependently sel ected from hal o, hydroxy, getro, [err] [err] 3. A conpound
as defined in claim2, and pharmaceutically acceptable salts thereof,
wherein X is nmethylene, Y is a direct link, and Z is selected fromJ[err]

3C NMR (CD,),SO & 168.0, 167.3, 149.4, 137.1, 135.8, 132.5, 125.4, 123.7,
54.5, 63.4.

Anal. Caicd for C,,H,(NO,: C, 48.49; H, 3.73; N, 4.71. Found: C, 48.27; H, 3.72;
N, 4.76.

b. 2-carboxymethyl-4-nitro-benzoic acid (3)
To a solution of 2-(carboxy-5-nitro-phenyl)malonic acid dimethy! ester, (25.0g,

84mmol) in methanol (200mL), sodium hydroxide {Sg, 125mmol) in water (200mL) was
added. After 3 hrs the reaction was complete, the methanol removed under vacuum,
10 contents cooled to 0°C and acidified with concentrated HCI (37mL). The aqueous layer
was extracted twice with ethyl acetate (200mL then 100mL}, the combined organic
layers dried with magnesium sulfate, most of the solvent removed under vacuum, and
methylene chloride (30mL) was then added. The white solid was filtered off and dried
to give 19.3g of product as a white solid, mp=180-82°C. [R(KBr) 3080, 3055, 2983,
16 1707, 1611, 15685, 1516, 1491, 1424, 1368, 1298, 1237 cm-'
C NMR {CD,),SO 6 172.3, 167.5, 149.2, 138.8, 137.3, 132.1, 127.2, 122.4,
39.8. Anal. Calcd for C;H,,NO,: C, 48.01; H, 3.13; N, 6.22. Found: C, 47.67; H, 3.19;
N, 6.31.

20 ¢. 2-{2-hydroxymethyi-5-nitro-phenyl)-ethanol (4}

A THF (60mL) solution of 2-carboxymethyl-4-nitro-benzoic acid (3.0g, 13.3mmol)
was treated with borane-THF complex (63.3mL, 53.3mmol) over 156 min at 0°C. The
reaction was stirred for 18.5 hrs, quenched with THF/water (1:1, 30mL), water (20mL)
added and the layers separated. The aqueous layer was reextracted with THF (30mL),

25 the combined organic phase washed with brine, dried with magnesium sulfate, and
solvent removed under vacuum to give the product as a white solid (2.05g, 78%)
mp=79-81°C.

IR(KBr) 3277, 3192, 2964, 2932, 1614, 1525, 1507, 1170, 1134, 1089, 1067 cm-'.

3C NMR (CD,),SO & 148.1, 146.6, 139.2, 127.8, 124.3, 121.3, 61.2, 60.6, 34.9.

30 Anal. Calcd for CH,,NO,: C, 54.82; H, 5.62; N, 7.10. Found: C, 54.54; H, 5.49;
N, 7.07.

This is the replacement sheet

Date:g 4 DEC 9%



[err] and [err] each of which nmay bear O to 3 of the said 10 independent
substituents. 4. A conpound as defined in claim?2, and pharmaceutically
acceptabl e salts thereof, wherein X is nmethylene or [err], Y is a direct
link, and Z is heterocyclyl selected fromthiophenyl, pyrrolidinyl,
pyrrolyl, furanyl, thiazolyl, isoxazolyl, imdazolyl, 1,2,4-triazolyl, 15
pyridyl, pyrimdinyl, and the fused bicyclic (Qrtho) benz derivatives

t hereof, each of which may bear 0 to 3 of the™%aid i ndependent
substituents. 5. A conpound as defined in claim2, and pharmaceutically
acceptabl e salts th r--f [ i ) CO Y is a
direct link; Z is& siamms . = S-prrety orhaiive ur

A mlxture of 2-carboxymethy|-4~nftro-benzouc acid (13g, 57.7mmol), acetic

anhydride (5.45mL, 57.7mmol) and toluene (130mL) were heated to reflux for & hrs.

The solvent was removed under vacuum to yield 6-nitro-isochroman-1,3-dione

5 {compound {3a) in Scheme 2) as a yeliow solid (10.51g, 88%). Borane tetrahydrofuran

complex (35.6 mL, 1M in THF) was added dropwise over 40 min to a solution of 6-nitro-

isochroman-1,3-dione (2g, 9.66mmol) in THF (40mL) at 0°C. The contents were stirred

for 18 hrs at 26°C, cooled to 0°C, quenched with methano! (30mL), and stirred for 1 hr.

The solvents were removed under vacuum, ethyl acetate (30mL) added and the organic

10 phase washed with 10% aqueous hydrochloric acid. The aqueous acidic layer was

reextracted with ethyl acetate (30mL), the combined organic layers dried with

magnesium sulfate, and evaporated under vacuum untii 2mL of ethyl acetate remained.

This solution was filtered through silica gel washing with methylene chloride (30mL) to

remove impurities. The silica gel was flushed with ethyl acetate, solvent removed under

18 vacuum to give a solid which was slurryed in methylene chloride and filtered to afford
the diol as a white solid, 1.38g, 73%.

d. &-nitro-1,2,3 4-tetrahydro-isoquinoline {5)

Methanesulfonyi chioride (0.9mL, 11.63mmol) was added dropwise over 10min

20 to a solution of 2-(2-hydroxymethyl-5-nitro-phenyl)-ethanol (1.0g, 5.07mmol), triethyl
amine (1.8mL, 12.91mmol), in methylene chloride (20mL). TLC showed complete
reaction after 30 min. 'H NMR (CD,Cl) & 8.17-11 (m, 2H}, 7.65 (d, J = 9Hz, 1H), 5.36

(s, 2H), 4.49 (t, J = 6Hz, 2H), 3.25 (t, J = 6Hz, 2H)}, 3.08 (s, 3H), 2.98 (s, 3H). The
reaction mixture was washed with 10% aqueous HCL, saturated aqueous sodium

25 bicarbonate, and brine. The organic layer was dried with magnesium suifate, methyle.ne
chloride removed under vacuum and chased with THF {(3X100mL). The product 1.9g
was employed directly in the next reaction without further purification. Ammonia (50mL)

was added to the dimesylate (1.9g) in THF (30mL) at -78°C. The contents were
warmed to 24°C for 60 hrs, ammonia distilled out, and solvent removed under vacuum

30 to give the crude product (786mg, 82%). Toluene was added and the solution was
filtered through magnesium sulfate, and solvent removed under vacuum to yield 721mg

(75%) of an amber oil.
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i m dazolyl, thiazolyl, thiophenyl, 1,2, 4-triazolyl, pyridinyl, and
pyrimdinyl. 25 6. A conpound as defined in claim5, wherein Xis CO 7. A
conmpound as defined in claimb5, wherein Xis [err]. 30 8 A conmpound as
defined in claiml1, wherein the linking group formed by the ring nitrogen
of the 1,2,3,4-tetra-hydroisoquinoline ring shown in fornula | taken
together with the group in -XYZ which |inksgg.he said XYZ noiety to the said
ring nitrogen is selected from -75- [err]

'H NMR (CDCL,) & 7.97 (s, 1H), 7.95 (d, J = SHz, 1H), 7.15 (d, J = SHz, 1H),
4.07 (s, 2H), 3.15 {t, J = 6Hz, 2H), 2.89 (t, J = 6Hz, 2H), 1.98 (bs, 1H).

e. 6-nitro-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester (6)'

5 To a solution of 6-nitro-1,2,3,4-tetrahydro-isoquinoline (840mg, 4.71mmol) in
methylene chioride (17mL) containing triethylamine (0.72mL), 5.177mmol) was added
BOC-anhydride {1.44mL, 6.26mmol). Saturated aqueous sodium bicarbonate was
added 5 hr later, the phases separated, organic layer dried with magnesium suifate,
and solvent removed under vacuum to give the product as a pale white solid (1.2g,

10 92%). mp=13841°C.
IR(KBr) 3056, 3018, 2982, 2935, 1734, 1684, 1612, 1522, 1399, 1236 cm-'. 'H
' NMR (CDCl,) ¢ 8.04 (t, J = 5Hz, 1H), 8.01 (s, 1H), 7.26 {t, J = BHz, 1H), 4.65
(s, 2H), 3.68 (t, J = 6Hz, 2H), 2.93 (&, J = 6Hz, 2H), 1.49 (s, OH).

15 {. 6-amino-3 4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester (7
The 6-nitro-3,4-dihydro-1H-isoquincline-2-carboxylic acid tert-butyl ester (82mg,
0.29mmol) in THF (2mL) was hydrogenated with 5%Pt-C (50% water wet, 10mg) at
50psi for & hrs. The catalyst was filter off, solvent removed under vacuum and
chromatographed on silica with ethyl acetate / hexanes to give 42mg (57%) of the
20 product.
IR(KBr) 3005, 2975, 2928, 1685, 1627, 1609, 1423, 1365, 1166 cm-',
'H NMR (CDCl,) & 6.90 (d, J = 6Hz, 1H), 6.56 (d, J = 6Hz, 1H), 6.48 (s, 1H),
4.47 (s, 2H), 3.60 (m, J = 6Hz, 4H), 2.73 {t, J = 6Hz, 2H), 1.48 (s, SH).

25 The product made as in Example 194 above can be reacted with 4-
trifluoromethyl-biphenyl-2-carboxylic acid as disclosed in Example 1 to afford the N-
blocked compound II, then deblocked to yield compound II.

Example 195
30 This example demonstrates how to make compound Il as shown in Scheme 3.

w

Numbers in parentheses correspond to those in Scheme 3.
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25 10, A compound as defined in claim9, selected fromthe group consisting
of : 4'-Trifluoronethyl -bi phenyl -2-carboxylic acid (2-phenyl-acetyl -

, 2,3,4-tetrahydro- isoquinolin-6-yl)-am de,

4-Tri fl uoronet hyl - bi phenyl - 2-carboxylic acid (2-phenoxy-acetyl -

, 2,3, 4-tetrahydro- 30 isoquinolin-6-yl)-am de,

4' -Trifluoronethyl - bi phenyl -2-carboxylic aggd (2-pentanoyl-1,2,3,4-

t et r ahydr oi soqui nol i n-6-yl ) -am de, - 76-

4' -Trifluoronet hyl - bi phenyl - 2-car boxylic acid

(2-cycl obut ane- g apbaslsmethyisbigtienyE3-£&BYMI Xhicragu! Nol i n-6-yl) - ami de,
A solution of 4'(trifluoromethyl)-2-biphenylcarboxylic acid (9.08g, 34mmol),
thionyl chloride {(12mL) and dimethyiformamide (0.05mL) was heated to refiux for 2 hrs.
The reaction was complete by NMR. Thionyl chloride was distilled by displacing with
5 toluene (56mL). Soivent was removed under vacuum to give the acid chiloride as a
white solid {9.46g, 97%).
'H NMR (CDCl,) 6 8.12 (dd, J = 1Hz, J = 8Hz, 1H), 7.70-7.37 (m, 7H). *C NMR
CD,Cl 6 (CO) 168,

10 b. 4'-trifluoromethyl-biphenyl-2-carboxylic acid-[3-{2-hydroxy-ethyl)-4-hydroxylmethyl-

henyli]-amide (10
Pt-C (50% water wet, 200mg) was added to a THF {(40mL) solution of 2-(2
hydroxymethly-5-nitro-phenyl)-ethanol (1.0g, Smmol} and the reaction hydrogenated at
50psi for 2 hrs. NMR showed complete reaction to form 2-(5-amino-2-hydroxymethyl-
15 phenyl}-ethanol {(compound (8) in Scheme 3);
'H NMR (CD,Cl) ¢ 7.08 (d, J = 2Hz, 1H), 6.54-6.50 (m, 2H), 4.51 (s, 2H), 3.82
(t, J = 6Hz, 2H), 3.80-2.95 (bs, 4H), 2.84 (t, J = 6Hz, 2H).
The catalyst was filtered off, triethylamine (1.4mL, 10mmol) added, followed by
dropwise addition of a THF (10mL) solution of the 4'- tnﬂuoromethyl-bnphenyl-z-carbonyl
20 chloride (1.44g, S5mmol) over 1hr. The contents were stirred for 24 hrs, the solvent
removed under vacuum, and ethyl acetate (40mL) added. The organic phase was
washed with water (2X40mL), dried with magnesium sulfate, soivent removed under
vacuum, and chased with toluene (3X40mL). Upon removal of the solvent 2.11g a
white solid was obtained which was repulped in methylene chloride (21mL) for 18 hrs,
25 the product filtered off, and dried to give the title product as a white solid 1.71g (81%).

"H NMR (CD,),SO ¢ 10.22 (s, 1H), 7.73 (d, J = 8Hz, 2H), 7.62-28 (m, 8H), 7.20
d,J= 8Hz,1H) 496(bs 1H), 469(bs 1H), 4.43 (s, 2H), 351 (, J = THz, 2H), 2.67

(t, J = 7THz, 2H). ™
30 IR(KBr) 3264, 3232, 31278, 3124, 3106, 2956, 2928, 1649, 1613, 1533, 1328,

1129 cm-'.

This is the replacement sheet

Date: - ( 4 DEC 199



4' - Tri.f 1l uor onet hyl - bi phenyl - 2- car boxyl i ¢ acid _

[ 2- (t hi ophen-2-yl-acetyl)-1,2,3,4- 5 tetrahydro-isoquinolin-6-yl]-am de,
4' -Tri fl uoronet hyl - bi phenyl - 2-carboxylic acid (2-butyryl-1,2, 3, 4-

t et r ahydr oi soqui nol i n-6-yl)-am de, 10

4' -Tri fl uoronet hyl - bi phenyl - 2- carboxylic acid (2-ethoxy-acetyl -

, 2,3, 4-tetrahydro- isoquinolin-6-yl)-amde, 70-

4' -Tri fl uoronet hyl - bi phenyl - 2- car boxyl i caci d{2-[ (4-fl uoro- phenyl ) -acetyl ] -
, 2,3,4- tetrahydroi soqui nolin-6-yl}-amde, 15

4' -Trifluoronethyl - b”@h@m‘l' (ObBSObW \ide CO)Ci67.7, allphattc carbons 623 61.1, 36.0.
[ 2- (3-net hyl -butyryl) - tetra dro |so U|noI|n rgl

4' -Trifl uor onet Apal Gﬂﬁﬂ&fﬁn@%o g‘i‘; N, 3.3Z. bﬁ?u &i(?ﬁl291”24§9&N
20 tetrahydroi sggdi nolin-6-yl)-am de,

{compound lI).
Methanesulfonyl chioride (0.085mL) was added to a 0°C solution of 4'-

trifiuoromethyi-biphenyi-2-carboxylic acid-{3-(2-hydroxy-ethyl)-4-hydroxyimethy-
phenyl]-amide (214mg, 0.51mmol) and triethylamine (0.18mL) in THF (8.5mL}). TLC
10 showed complete reaction after 30 min. The contents were cooled to -78°C and
ammonia was added and the contents stirred for 18 hrs at 26°C. The solvents were
removed under vacuum, methylene chloride (10mL) and aqueous 1N aqueous HCI
added and the contents stirred for 1 hr. The phases were separated and the aqueous
phase made alkaline with aqueous sodium hydroxide to a pH of 12. The organic phase
16 was extracted with methylene chloride (4X10mL), solvent removed under vacuum to
give a white solid 108mg which was chromatographed on silica eluting with 5%
methanol/methylene chloride with 0.6% ammonium hydroxide. The product was
obtained as a white solid (40mg, 20%).
'H NMR (CDCl,) & 7.76-6.83 (m, 11H), 3.89 (s, 2H), 3.52 (d, J = 7Hz, 0.5H),
20 3.04 {t, J = 6Hz, 2H), 2.74 (m, 0.5H), 2.66 (t, J = 7Hz, 2H), 2.27 (s, 1H).
*C NMR CD,C! & (aliphatic carbons only) 47.8, 43.6, 29.1.

Examples 196-197 demonstrate how to make compounds according to the
invention as illustrated in Scheme 3.
25

l)-amide
Methanesulfonyl chioride (0.041mL) was added to a 0°C solution of 4-
30 trifluoromethyl-biphenyl-2-carboxylic acid-[3-(2-hydroxy-ethyi)-4-hydroxyimethy-
phenyl}-amide (100mg, 0.24mmol) and triethylamine {0.084mL) in THF (2mL). TLC
showed complete reaction after 30 min. Benzylamine (0.132mL) was added and the
contents stirred for 18 hrs at 25°C and 60 hrs at 50°C. The solvent was removed under
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4-Trifl uoronet hyl - bi phenyl - 2- carboxylic acid (2-nmethoxy-acetyl-1
,2,3,4-tetrahydro- isoquinolin-6-yl)-amde, 25
4-Trifl uoronetyl - bi phenyl - 2- car boxylic acid
(2-ethylthio-acetyl-1,2,3,4-tetrahydro- isoquinolin-6-yl)-an de,
4' -Trifl uoronet hyl - bi phenyl - 2-car boxyl i caci d
[ 2- (6-diethyl -carbanoyl -cycl ohex-3- enecar bgayl )-1
, 2,3, 4-tetrahydroi soqui nolin-6-yl]-am de, 30
4' -Trifluoronet hyl - bi phenyl - 2- car boxyl i cacid [2-(cyclopent-1
-enyl -acetyl) - facutims tHe rdsfiueddiedivaide fekHyidne chioride] (1SWLY] dashed withl pHY buffer,
phases separated, and the organic phase dried with magnesium sulfate. Removal of
the solvent under vacuum gave the crude product as a white solid (204mg), which was
repulped in CDC, filttered off and dried to give the product as a white solid (46mg,
5 39%). mp=230-32°C.
'H NMR (CD,),SO 47.73 (d, J = 8Hz, 2H), 7.60-23 (m, 12H), 7.17 (d, J = 8Hz,
1H), 6.87 (d, J = 8Hz, 1H), 3.60 {s, 2H), 3.43 (s, 2H), 2.71 (m, 2H), 2.62 (m, 2H).
Anal. Caled for CyoF,H,sN,0: C, 74.06; H, 5.18; N, 5.76. Found: C, 74.08; H,
5.38; N, 5.76.

10

Methanesulfonyl chloride (0.041mL, 0.53mmol) was added dropwise to a THF
15 (2mL) solution of triethylamine (0.084mL, 0.60mmol) and 4-trifiuoromethyi-biphenyl-2-
carboxylic acid-[3-(2-hydroxy-ethyl)-4-hydroxyimethy-phenyl]-amide (0.1g, 0.24mmol)
at -20°C. Fifteen minutes after the addition was complete aliylamine (0.09mL, 1.2mmol)
was added, the contents stirred at 25°C for 18 hrs and then 70 hrs at 60°C. The
solvent was removed under vacuum, methylene chloride (10mL) added and organic
20 phase washed with pH12 water (10mL). The organic solvent was removed under
vacuum to afford 281mg of crude product. This material was chromatographed on
silica eluting with 10%methanol/methylene chloride to afford the product as a white
solid (91mg, 87%).
'H NMR (CDCl,) & 7.80 (d, J = 8Hz, 1H), 7.68 (d, J = 8Hz, 2H), 7.60-7.42 (m,
25 5H), 6.93-6.83 (m, 3H), 6.00-5.86 (m, 1H), 5.27-6.17 (m, 2H), 3.55 (s, 2H), 3.16 (d, J =
7Hz, 2H), 2.83 {t, J = 6Hz, 2H), 2.69 {t, J = 6Hz, 2H), 1.66 (bs, 1H).
3C NMR CD,C! ¢ (aliphatic carbons only) 61.4, §6.6, 50.3, 29.1.
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4' -Trj flugronethyl - bi phenyl - 2- carboxylic acid
(2 hex- 3- enoyl-1,2.3, 4- tet rahydro- isoquinolin-6-yl)-anide,
4' -Tri f1 uor onet hyl - bi henyl - 2- car boxylic acid
[2(tetrah|!u m ‘;jm nyl)- 51
2,3,4-tet n6-y|]-arn'de,
4' -Trifl uororret hyl - b| phenyl 2-carboxylic acid
[ 2- (t hi ophen-3-yl -acetyl)-1,2,3,4- tetrahydro- T%oqw nol i n-6-yl]-am de, and

10 4" -Tri fluoronet hyl - b| phenyl - 2- car boxyl i c acid
[ 2-(pyridine-2-carbonyl)-1,2,3,4- tet rahydrwi nolin-6-yl]-amde. 11. A
conpound as defined in claim8, wherein sai 1 ng group is a urea. 15

12:. A conpound as Wistiisyeldimed isi ai m 11, sel ected fromthe group consisting
of :

6-[ (4" -Trifluoronethyl -bi phenyl - 2- car bonyl ) - am no] - 3, 4- di hydr o- 1H-i soqui nol
i ne-2- carboxyl i c 1adA compeund afifothayla |

6-[ (4-Trifluoromethyl - bi phenyl - 2-car bonyI ) -am no] - 3, 4-di hydro-1

H- i soqui nol i ne- 2-

10
wherein
X is CH,, CO, CS, or SO,;
Y is selected from:
a direct link,

15 aliphatic hydrocarbylene radicals having up to 20 carbon atoms, which radical
may be mono-substituted by hydroxy, (C,-C,.)alkoxy, (C,-C,o)acyl, {C,-C,,)acyloxy, or
(Ce"cm)afyin

NH, and O,
provided that if X is CH,, Y is a direct link;
20 Z is selected from the following groups:
(1) H, halo, cyano,
(2} hydroxy, (C,-C,,)alkoxy, (C,-C,,)alkylthio, (C,-C,,)acyl,
thiophenylcarbonyl, (C,-C,,)alkoxycarbonyi,
(3) (C,-C)alkylamino, di(C,-C,;)alkylamino, (C,-C,,)aryl(C,-C,,)alkylamino,

25 provided that Y is not O or NH,

| (4) unsubstituted vinyl, (C,-C,)aryl, (C,-C,)cycloalkyl and fused benz

derivatives thereof, (C,-C,,)polycycloalkyl, (C,-C,)cycloalkenyl, (C,-C.,)polycycioalkenyl,
(5) {Ce-Cyolaryloxy, (Co-C plaryithio, (C,-Cyo)aryl(C,-Cyo)alkoxy,
(Ce-Cyo)aryl(C,-C,p)alkytthio, (C,-C,)cycloalkyloxy, (C,-C,)cycloalkenyloxy,

30 (6) héterocyctyl selected from the group consisting of monocyclic radicals
and fused polycyclic radicals, wherein said radicals contain a total of from 5 to 14 ring
atoms, wherein said radicals contain a total of from 1 to 4 ring heteroatoms
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20 carboxylic acid hexyl am de, -
6-[ (4' - Tri fl uoromethyl - bi.phenyl - 2- car bonyl ) - am no] - 3, 4- di - hydr o- 1H i soqui no

i ne-2- ' cid benzyl am de, 25

6-[ (4 -Tfﬂumm&'HﬁM”phenyl - 2-car bonyl ) - ani no] - 3, 4- di hydro- 1

H-i soqui nol | ae-L2="yCel lic acid [(R) -1-phenyl -ethyl]-am de, and

6-[ (4" -Trifluoronethyl - bi phenyl - 2- car bonyl ) -am no] - 3, 4-di hydro-1

H-i soqui nol i ne-2- carboxylic acid pyridin- 27%t ami de. 30 13. A conpound as
defined in claim8, wherein said linking group is a sul fonam de. 14. A

conpound as defined in claim 13, selected fromthe grou onsi sting. of ;
P independently selected from oxygen, nitrogen, and s%lfur FAncci wr]'\ergin theg ind;fwdual

rings of said radicals may be independently saturated, partially unsaturated, or
aromatic,
provided that if X is CH,, Z is H or is selected from groups (4) and (6),

5 wherein, when Z contains one or more rings, said rings may each independently
bear 0 to 4 substituents independently selected from halo, hydroxy, cyano, nitro, oxo,
thioxo, aminosulfonyl, phenyl, phenoxy, phenyithio, halophenyithio, benzyi, benzyloxy,
{C,-C,o)alkyl, (C,-C,,)alkoxy,(C,-C,,)alkoxycarbonyl, (C,-C,,)alkyithio,(C,-C,,)alkylamino,
(C,-C,o)alkylaminocarbonyl, di(C,-C,,)alkylamino, di(C,-C,.Jatkylaminocarbonyl, di(C,-

10 C,y)alkylamino(C,-C,,)alkoxy, (C,-C,)perfluoroalkyl, {C,-C,)perfiuoroalkoxy, (C,-C, )acyl,
(C,-C,o)acyloxy, {C,-C,;)acyloxy(C,-C,,)alkyl, and pyrrolidinyl;
and pharmaceutically acceptable salts thereof.

2. A compound as defined in claim 1, and pharmaceutically acceptable salts thereof,
15 wherein:
X is CH,, CO, or SO,;
Y is selected from:
a direct link, NH,
(C,~C,o)alkylene and (C,-C,)alkenylene, either of which may be substituted with
20 phenyl,
provided that if X is CH,, Y is a direct link,
Z is selected from the following groups:

(1 H
(@ (C,-C,oalkoxy, (C,-C,p)alkyithio,
25 (3) (C,-C,palkylamino, di(C,-C,,)alkylamino, {C,-C,,)aryl(C,-C,,)alkylamino,

provided that Y is not NH,
(4) unsubstituted vinyl, (C,-C, )aryl, (C,;-C;)eycloalkyl, (C,-C,)cycloalkenyt,
(6) (Cg-Cyolaryloxy,
(6) heterocyclyl selected from the group consisting of five- and six-
30 membered heterocyclic radicals, which may be saturated, partially unsaturated, or
aromatic, and the fused benz derivatives thereof, wherein said radicals may contain a
total of from 1 to 3 ring heteroatoms independently selected from oxygen, nitrogen, and

sulfur,
This is the replacement sheet
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- Tr | f I'uoromet hyl - bi-phenyl - 2- car boxylic acid

[2 (propa -1.2, 3,4- tetrahydro-isoquinolin-6-yl]-amde, 5
Trlflu q I' MI-Z carboxylic acid
(2 di met hyts - tetrahydro-isoquinolin-6-yl)-am de, and

-Trifluoronethyl - b| phenyl 2-carboxylic acid [2-(2-trifluoromethoxy-
benzenesutfonyl )-1,2,3,4-tetrahydroi soqui n?“i n-6-yl]-amde. 10 15. A
conmpound as defi ned in claim 8, wherein said™inking group is a thiourea.
16. A compound as defined in claim15, which is

4' -Trifl uoronet hyl
(2- cyl:l ogr opyl t h?/oca?%gﬁﬁé!tb%,’fi??,a- '?éﬁ%g f’&gbg{%&ﬁ.(?) %"MS) am de. 15
17. A conpound as dewhérein, whert Z abitafhs ovsbermoramysdsé:d fikgsag eathpindépendently

El_oﬁ !5 ,kglt i né 8. of : A C ? n'% ?3 su%stﬂggrfuls rllneéiependent@ sn]ected f?oenlt ﬁCt egycjrg)?ymn%e (8,t8sglkyl,
(C,-C)alkoxy, di(C,-C,)alkylaminocarbonyl, (C,-C,)perfluoroatkoxy, (C,-C,,)acyl, and

3. A compound as defined in claim 2, and pharmaceutically acceptable salts thereof,

wherein X is methylene, Y is a direct link, and Z is selected from (C,-C,j)aryl, (C,-

C,)cycloalkyl, and (C,-C;)cycloatkenyl each of which may bear 0 to 3 of the said
10 independent substituents.

4. A compound as defined in claim 2, and pharmaceutically acceptable salts thereof,
wherein X is methylene or CO, Y is a direct link, and Z is heterocycly! selected from
thiophenyl, pyrrolidinyt, pyrrolyl, furanyl, thiazolyt, isoxazolyl, imidazolyl, 1,2,4-triazolyl,

15 pyridyl, pyrimidinyl, and the fused bicyclic (ortho) benz derivatives thereof, each of
which may bear O to 3 of the said independent substituents.

5. A compound as defined in claim 2, and pharmaceutically acceptable saits thereof,
wherein
20 X is CH, or CO;
Y is a direct link;
Zis
H, unsubstituted vinyl, phenyl,
imidazolyl, thiazolyl, thiophenyl, 1,2,4-triazolyl, pyridinyl, and pyrimidinyl.
25 _ :
6. A compound as defined in claim 5, wherein X is CO.

7. A compound as defined in claim 5, wherein X is CH,.

30 8. A compound as defined in claim 1, wherein the linking group formed by the ring
nitrogen of the 1,2,3,4-tetra-hydroisoquinoline ring shown in formula 1 taken together
with the group in -XYZ which links the said XYZ moiety to the said ring nitrogen is
selected from:
This is the replacement sheet
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4' - Tri fl uqgronet hyl - bi phenyl - 2- car boxyl i c acid
[2-(2,6,6-trinmethyl -cyctohex-2- 20

enyI met h hydr oi soqui nol i n-6-yl ] -an de, .
-Trifl I mgmﬁyl -2-carboxylic acid
[2 (2, 4-dwcC 1,2,3,4- tetrahydro-isoquinolin-6-yl]-amde, 25

Trlfluoronethyl blphenyl 2- carboxylic acigg.
[2-(1, 5a, 6,9, 9a, 9b- hexahydr o- 4H di benzof ur an- 4a-yl nmet hyl ) - 1,
2, 3, 4-tetrahydroi soqui nolin-6-yl]-am de,
4' -Trifluoronethyl - biphenyl 2-carboxylic acid
(2-t hi ophen-2-yl net hyl - , 3, 4- t@trahydro-isoquinolin-6-yf)-amde, 30
4" -Tri fl uoronet hyl - blphe I-2-car okylic acid
[ 2- (1H pyrrol - 2-yl net hyl 4- “getrahydro-i soqui I de,

S fmides
S
|
I
Thioamides N-alkyls
10
0
s i
|
|
Carbamate
15 Thioureas
Sulfonamides
20

N

9. A compound as defined in claim 8, wherein said linking group is an amide.

25 10. A compound as defined in claim 9, selected from the group consisting of:
4'Triflucromethyl-biphenyl-2-carboxylic acid (2-phenyl-acetyl-1,2,3,4-tetrahydro-

isoquinolin-6-yl}-amide,

4'Trifluoromethyl-biphenyl-2-carboxylic acid (2-phenoxy-acetyl-1 ,2,3,4-_tetrahydro-
30 isoquinolin-6-yl)-amide,

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-pentanoyi-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide,
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- 79 4' -Tri f I uor omet hyl =bi phenyl - 2- carboxylic acid

(2- furaﬂ'ﬂwy’m& "M 3,4- tetrahydro-isoquinolin-6-yl)-am de,
Acet i ca D@’!I uor omret hyl - bi phenyl - 2- car bonyl ) - am no] - 3, 4-di hydr o
-1 H 5 isofuinol* ns2-yl'met hyl } - furan- 2-yl net hyl ester,

4 - Trifl uoronet hyl - bi phenyl - 2-car boxylic acid
(2-thiophen-3-ylnethyl-1,2,3,4- tetrahydro-igpquinolin-6-yl)-amde, 10

4' -Tri fl uor onet hyl - bi phenyl - 2- car boxyl i ¢ acid [2-(2, 5- di met hoxy-t et rahydr o-
furan-3-ylnethyl)-1, 2, 3, 4-tetrahydro-isoqui nolin-6-yl]-am de,

4' -Trifluoronet hyl - bwﬂﬁmx}on?étﬁ@bmwuz:cmé@lué acid 2(2R8eBUtahetarbohyl-1,2,3,4-

t et rahydr oi soqui nol i n-6-yl) -
tetrahydro-lsoqumolm-s-yl)-amlde

“Trifiuoromethyl-biphenyl-2-carboxylic acid [2-(thiophen-2-yl-acetyl)-1,2,3,4-
§ tetrahydro-isoquinolin-6-yl}-amide,

4'-Trifluoromethyi-biphenyl-2-carboxylic acid (2-butyryl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide,

10 *Trifluoromethyl-biphenyi-2-carboxylic acid (2-ethoxy-acetyl-1,2,3,4-tetrahydro-
isoquinolin-6-yl}-amide,

LTrifluoromethyl-biphenyl-2-carboxylicacid{2-[{4-fluoro-phenyl)-acetyl]-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide,
15
4'-Trifluoromethyl-biphenyl-2-carboxylic acid  [2-(3-methyi-butyryi)-1,2,3,4-
tetrahydro-isoquinotin-6-yl]-amide,

4'-Trifluoromethyl-biphenyl-2-carboxylic acid  (2-but-3-enoyi-1,2,3,4-
20 tetrahydroisoquinolin-6-yl)-amide,

L Triflucromethyl-biphenyl-2-carboxylic acid (2-methoxy-a_cetyl-1 ,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide,

25 ' Trifuoromethyl-biphenyl-2carboxylic acid (2-ethylthio-acetyl-1,2,3 4-tetrahydro-
isoquinolin-6-yl)-amide,

4'-Trifluoromethyl-biphenyl-2-carboxylicacid [2-(6-diethyl-carbamoyl-cyclohex-3-
enecarbonyl)-1,2,3 4-tetrahydroisoquinolin-6-yi]-amide,
30
"-Trifluoromethyl-biphenyi-2-carboxylicacid [2-(cyclopent-1-enyl-acetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide, -
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4!Tr1 f1 ugromet hyl - bi phenyl - 2- carboxylic acid
( pyr|d|n 2-yl rrethyl 1, 2 3,4- tetrahydro-isoquinolin-6-yl)-am de,

4 Trlfluoro I-2 carboxylic acid
(2-qui noI 3 4- 20 tetrahydro-isoquinolin-6-yl)-am de,
4'-Trifl u e enyl 2-carboxylic acid

[ 2- (3-chl oro benzyl) 1,2,3,4- tetrahydro- iSQﬂUI nol i n-6-yl]-amde, 25
4-Tri fl uoronet hyl - bi phenyl 2-carboxylic aci
(2-pyrimdin-2-ylmethyl -1, 2, 3,4- tetrahydro-isoquinolin-6-yl)-am de

4' -Trifluoronethyl - bh‘pﬁﬁﬂ&lo %WWI@C@G&%I&& 2icld3 (21X Reh&A 2,3 3 detrahydro-

, 2,3, 4-tetrahydro- isoquinolin-6
4 S Trifl uor onet WH“@PWWQ}M boxylic acid
[2-(1H i m dazol - 2-yl et hyl ) -1, 2, 3, 4- tetrahydroi soqui nolin-6-yl]-am de,

-Trifluoromethyl-biphenyi-2-carboxylic acid [2-(tetrahydrofuran-3-carbonyl)-
5 1,2,3,4-tetrahydroisoquinolin-6-yi}-amide,

4'-Trifluoromethyl-biphenyl-2-carboxylic acid {2-(thiophen-3-yl-acetyi)-1,2,3,4-
tetrahydro-isoquinolin-6-yi]-amide, and

10 “Trifluoromethyl-biphenyl-2-carboxylic acid [2-(pyridine-2-carbonyl)-1,2,3,4-
tetrahydro-isoquinolin-6-yi]-amide.

11. A compound as defined in claim 8, wherein said linking group is a urea.

156 12. A compound as defined in claim 11, selected from the group consisting of:
6-[(4'-Tnﬂuoromethyl-b|phenyl-2-carbonyl)-am:no]-3 4-dihydro-1H-isoquinoline-2-
carboxylic acid phenylamide,

6-[(4-Trifluoromethyi-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1 H-isoquinoline-2-
20 carboxylic acid hexylamide,

6-{{4"-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-di-hydro-1H-isoquinoline-2-
carboxylic acid benzylamide,

25 6-[(4-Triflucromethyl-biphenyl-2-carbonyl}-amino]-3,4-dihydro-1 H-lsoqumollne-z-
carboxylic acid [{R)-1-phenyl-ethyi]-amide, and

6-[(4-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid pyridin-2-ylamide.
30

N

13. A compound as defined in claim 8, wherein said linking group is a sulfonamide.
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/
-80- 4'-Trifluoronethyl-bi phenyl-2-carboxylic acid [2-(1
-rret hyl -pyrrol - 2-yl nethyty- 1 ,2,3,4-tetrahydroi soqui nolin-6-yl]-am de,
- Tri flaoromet hyl - bi phenyl 2-car boxylic acid [2-(1

H-ben20| m “ - 51,2, 3, 4-tetrahydroi soqui nol i n-6-yl]-anide,
THfIW i‘ I-2 carboxylic acid

(2th|azol et Byl -1, 2, 3, 4- tetrahydroiso@umolln 6-yl)-am de, 10
-Trifl uoronet hyl - bi phenyl 2- carboxylic aci

[2(1 met hyl -i m dazol - 2-yl net hyl ) -

1,2,3,4-tetrahydjo e

4' -Trifl uoronet ﬂ{/l hs‘:% eOE‘@/P ag car%%)xy g‘ }aad sglef:?d(flior'ﬁ_trrelgroup consisting of.

,2,4]triazol -3-yl metM»,Mriﬂuoromethyl—blphenyl—2—carboxyl|c acid [2-(propane-2-sulfonyl)-1,2,3,4-
tetrahydro-isoquinolin-6-yl}-amide,

5 4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-dimethylsuifamoyi-1,2,3,4-
tetrahydro-isoquinolin-6-yi)-amide, and

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-trifluoromethoxy-
benzenesulfonyt}-1,2,3,4-tetrahydroisoquinolin-6-yi]-amide.
10
15. A compound as defined in claim 8, wherein said linking group is a thiourea.

16. A compound as defined in claim 15, which is 4-Trifluoromethyl-bipheny!-2-

carboxylic acid {2-cyclopropyithiocarbamoyl-1,2,3,4-tetrahydroisoquinolin-6-yl}-amide.
15

17. A compound as defined in ciaim 8, wherein said linking group is a N-alkyl.

18. A compound as defined in claim 17, selected from the group consisting of:
-Trifiuoromethyl-biphenyl-2-carboxylic acid [2-(2,6,6-trimethyl-cyclohex-2-
20 enyimethyi)-1,2,3,4-tetrahydroisoquinolin-6-yi}-amide,

4'-Trifuoromethyl-biphenyl-2-carboxylic acid [2-(2,4-dichioro-benzyl)-1,2,3,4-
tetrahydro-isoquinolin-6-yl}-amide,

25 4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1,5a,6,9,9a,9b-hexahydro-4H-
dibenzofuran-4a-yimethyl)-1, 2,3,4-tetrahydroisoquinolin-6-yl]-amide,

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-thiophen-2-ylmethyl-1,2,3,4-
tetrahydro-isoquinolin-6-yl)-amide,

‘O'

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1H-pyrrol-2-yimethyl)-1,2,3,4-
tetrahydro-isoquinolin-6-yl]-amide,
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1, 2, 3, 4-t etrahydroi-soqui nol i n-6-yl]-am de, and 15

4' -trifluoronethyl -bi nyl - 2-carboxylic acid [(2-allyl)-1,2,3,4-

t et rahy“ﬁ‘ﬁmlmwgm-yl ] am de. 19. A conpound as defined in claimS8,
wher ei ni ! up is a carbarnate. 20 20. A conpound as defined in
claim19* which is 6-[ (4" -Trifluoronethyl -bi phenyl - 2-

car bonyl) - am no] - 3, 4- di hydr o- 1Hi soqui nol i pgy.2- carboxylic acid tert-butyl

ester. 21. A conpound as defined in claim8, wherein said Iinking group is
a thioam de. 25 22. A conpound as defined in claim8, selected fromthe

group consisting of . frim HrbhlbtHi-BipRehyilo-BArBBRAK! - dcigar @osbn-2-yRséteyl-1,2,3,4-
[ 2- (t hi ophen-2-yl - acet?/'H -r?, 2?@,‘ 4i-mt e%qr ahydrg*'soquilnol @6- yl]-am ¥:Ie,' o
tetrahydro-isoquinolin-6-yl)-amide,

Aceticacid5-{6-[(4"trifluoromethyl-biphenyl-2-carbonyl)-amino}-3,4-dihydro-1H-
§ isoquinolin-2-yimethyl}-furan-2-yimethyl ester,

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-thiophen-3-yimethyl-1,2,3,4-
tetrahydro-isoquinolin-6-yl)-amide,

10 ' Trifluoromethyl-biphenyl-2-carboxylic acid [2-(2,5-dimethoxy-tetrahydro-
furan-3-yimethyl)-1,2,3,4-tetrahydro-isoquinolin-6-yi}-amide,

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (2-benzyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide,
18
" Trifiuoromethyi-biphenyl-2-carboxylic  acid  (2-pyridin-2-yimethyl-1,2,3,4-
tetrahydro-isoquinolin-6-yl)-amide,

"Trifluoromethyl-biphenyl-2-carboxylic acid (2-quinolin-2-yimethyi-1,2,3,4-
20 tetrahydro-isoquinolin-6-yl)-amide,

4'-Triftuoromethyl-biphenyl-2-carboxylic acid [2-(3-chloro-benzyl)-1,2,3,4-
tetrahydro-isoquinolin-6-yl]-amide,

25 ' Trifuoromethyl-biphenyl-2-carboxylic acid (2-pyrimidin-2-yimethyl-1,2,3,4-
tetrahydro-isoquinolin-6-yl)-amide, '

Trifluoromethyl-biphenyl-2-carboxylic acid [2-(3-nitro-benzyl)-1,2,3,4-tetrahydro-
isoquinolin-6-yl]-amide,

‘_I

' Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1 H-imidazol-2-yimethyl)-1,2,3 4-
tetrahydroisoquinolin-6-yl}-amide,
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30 ) b-[(4' -Trifluerenet hyl - bi phenyl - 2- carbonyl ) - ami no] - 3, 4- di hydro-1
H- i soqui nol'ihe-2- car bOXﬁI ic acid ([R]-1-phenyl -ethyl)-am de, -81-

4' -Trifl “\ -2-carboxylic acid
(2-pyridxm

3,4- tetrahydroi soquinolin-6-yl)-am de,
4 -Trifl orrethyl“blsphenyl 2-carboxylic acid [2-(1

H i m dazol -2-yl nmethyl )-1, 2,3,4- 5 tetrahydr8dsoqui nolin-6-yl]-am de,

4' -Tri fl uoromet hyl - bi phenyl -2-carboxylic acid (2-thiazol-2-yl nethyl -
,2,3,4-tetrahydro- isoquinolin-6-yl)-amde, and 10

4-Trifluoromet hyl - bi ﬂ”ﬁm%roﬁmeﬂﬁr-biﬁhyﬁyl-ﬂ-cama&yhc acid [2-(1-methyl-pyrrol-2-yimethyl)-

2-(1H[1,2,4]t
L2-( [ ] 1r|2%z49t|etrahydrmsoqt}/ ng!m-G-%]-ahide,

. Trifftuoromethyl-biphenyl-2-carboxylic acid [2-(1H-benzoimidazol-2-yimethyl)-
5 1,2,3,4-tetrahydroisoquinolin-6-yl}-amide,

"Trifluoromethyl-biphenyl-2-carboxylic = acid  (2-thiazol-2-ylmethyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide,

10 4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1-methyl-imidazol-2-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yi}-amide,

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1H-[1,2,4]triazol-3-yimethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide, and
15
4'-trifluoromethyl-biphenyl-2-carboxylic acid [(2-allyl)-1,2,3,4-
tetrahydroisoquinoline-6-yl] amide. '

19. A compound as defined in claim 8, wherein said linking group is a carbamate.

20
20. A compound as defined in claim 18, which is 6-[(4-Trifluoromethyl-biphenyl-2-

carbonyl)-amino]-3,4-dihydro-1H-isoquinocline-2-carboxylic acid tert-buty! ester.

21. A compound as defined in claim 8, wherein said linking group is a thioamide.

25
22. A compound as defined in claim 8, selected from the group consisting of:
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(thiophen-2-yl-acetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide,

30 6-[(4-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid ([R]-1-phenyi-ethyl)-amide,
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t et rahydrof soqui nolin-6-yl]-amde. 23. A conpound as defined in claim 22,
which is 4' --Fifluoronet hyl - bi phenyl -2- carboxylic acid

[ 2- (t hi ophen=.2-yl -acetyl)-1,2, 3, 4-tetrahydroi soqui nol i n-6-yl]-am de. 15 24.
A corrpoundjﬂ § , lEi m 22, which is

6-[ (4" -Trifly ”M”ﬂ nyl - 2- carbonyl ) -am no] - 3, 4-di hydro-1

H-i soqui nol i ne-2-carboxXyl i*c acid (1 -phenyl-ethyl)-am de. 25. A conpound as

defined in claim?22, which is 4-Trifl uoromat'q;yl - bi phenyl -2- 20 carboxylic
acid (2-pyridin-2-ylmethyl-1, 2,3, 4-tetrahydroi soqui nolin-6-yl)-amde. 26. A

conpound as defined in. ¢laim 22, ich is 4-Trifluaro hyl, - bi phenyl - 2-
ca?onyI ic acid [2-( 'r'lliff-%f‘ﬂ'i"’ lyl—pv?\{qhgpﬂm%yﬁc acid m?é-p ndm-2pylmet¥1yl-1 12,3,4-
, 2, 3, 4- t et r ahy dteahpdroisoqlinBlirfe-yly-amideyl de. 25 27. A conpound as defined in
claim 22, which is 4'-Trifluoronethyl -bi phenyl -2- carboxylic acid
(2-thiazol -2-ylnethyl-1 , 2,3, 4-tetrahydroi soqui nolin-6-yl)-amde. 28. A

conpound as def yRfubFométhyiBigRenyi2lcdibbiytié adid fbUPHIMIda26l-2 RIMaRYY1;23 4-
& tetrahydroisoquinolin-6 -yl]-amide,

4'-Trifluoromethyl-biphenyi-2-carboxylic acid (2-thiazol-2-yimethyi-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-amide, and

10 4-Trifluoromethyl-biphenyl-2-carboxylic acid [2-(1H-[1,2,4}triazol-3-yimethyl)-1,2,3,4-
tetrahydroisoquinolin-6-yi]-amide.

23. A compound as defined in claim 22, which is 4'-Trifluoromethyl-biphenyl-2-
carboxylic acid [2-{thiophen-2-yl-acetyl)-1,2,3,4-tetrahydroisoquinolin-6-y [}-amide.

15
24. A compound as defined in claim 22, which is 6-[{4-Trifluoromethyl-biphenyi-2-
carbonyl)-amino}-3,4-dihydro-1H-isoquinoline-2-carboxylic acid (1-phenyl-ethyl)-amide.

25. A compound as defined in claim 22, which is 4-Trifluoromethyl-biphenyi-2-
20 carboxylic acid (2-pyridin-2-yimethyi-1,2,3,4-tetrahydroisoquinolin-6-yi}-amide.

26. A compound as defined in claim 22, which is 4-Trifluoromethyi-biphenyl-2-
carboxylic acid [2-(1H-imidazol-2-ylmethyl)-1 2,3,4-tetrahydroisoquinolin-6 -yf]-amide.

25 27. A compound as defined in claim 22, which is 4-Trifluoromethyl-biphenyl-2-
carboxylic acid (2-thiazol-2-yimethyl-1,2,3 4-tetrahydroisoquinolin-6-yl)-amide.

28. A compound as defined in claim 22, which is 4-Trifluoromethyl-biphenyl-2-
carboxylic acid [2-(1H-[1,2,4]triazol-3-yimethyl)-1,2,3,4-tetrahydroisoquinolin-
30 6-yl]-amide.

29. A pharmaceutical composition comprising a compound of formula | as defined in
claim 1, and a pharmaceutically acceptable carrier.
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carboxylic.acid [2-(1 H[1 ,2,4]triazol-3-ylnethyl)-1
,2,3,4-tet r_ahydr'di"'équ"n'()'l"i n- 30 6-yl]-amde. 29. A pharnaceuti cal

corrp05|t| onpound of fornmula | as defined in claiml, and a
phar maceumﬂmmmmummlme carrier. 30. A conposition as defined in

claim?29, furt

hey conprising an additional lipid- |owering agent. 3. A

conpound selected from J[err] 3 2. A corrpou%(l_as defined in claim 35,

sel ected from

10

16

20

25

[err]

30. A composition as defined in claim 29, further comprising an additional lipid-

lowering agent.

31. A method of treating a condition selected from atherosclerosis, pancreatitis,
obesity, hypercholesteremia, hypertriglyceridemia, hyperlipidemia, and diabetes,
comprising administering to a mammal in need of such treatment an amount of a
compound of formula | as defined in claim 1 sufficient to decrease the secretion of

apolipoprotein B.

32. A method as defined in claim 31, wherein said condition is selected from
atherosclerosis, pancreatitis, obesity, and diabetes.

33. A method as defined in claim 32, wherein said condition is atherosclerosis.

34. A method of decreasing apoB secretion in a mammal, comprising administering
to said mammal an apoB secretion decreasing amount of a compound of formuia | as

defined in claim 1.

35. A compound selected from:
“trifluoromethyl-biphenyl-2-carboxylic acid (1,2,3,4-tetrahydroisoquinolin-6-yl)-
amide,
"trifluoromethyl-biphenyi-2-carboxylic acid-[3-(2-hydroxy-ethyl)-4-hydroxyimethyl-
phenyi}-amide,
2-(2-hydroxymethyl-5-nitro-phenyl)-ethanol,
6-nitro-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester,
6-amino-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester, and
2-(5-amino-2-hydroxymethyl-phenyl)-ethanol.

36. A compound as defined in claim 35, selected from:
4trifluoromethyl-biphenyl-2-carboxylic acid (1,2,3,4-tetrahydroisoquinolin-6-yl)-
amide, and
“trifluoromethyl-biphenyl-2-carboxylic acid-[3-(2-hydroxy-ethyl)<4-hydroxyimethyl-
phenyl}-amide, — - --———
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- 83- 37 ined in claim 35, which is 6-am no- 3, 4- di hydro-1
H i soqui nH“mWﬁHﬂﬂﬁmml c acid tert-butyl ester.

-83-

37. A compound as defined in claim 35, which is 6-amino-3,4-dihydro-1H-isoquinoline-
2-carboxylic acid tert-butyl ester.

N4
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THERAPEUTIC AMIDES

ABSTRACT
Compounds of formula |
CFy

: ®
9 mN
wherein X, Y, and Z are as defined in the specification. The compounds are useful in

10 decreasing apoB secretion and are useful in the treatment of conditions such as

atherosclerosis.
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30. A composition as defined in claim 29, further comprising an additional lipid-

lowering agent.

31. A compound selected from:.

4rifluoromethyl-biphenyl-2-carboxylic acid (1,2,3,4-tetrahydroisoquinctin-6-yi)-

amide,

phenyi]-amide,

2-{2-hydroxymethyi-S-nitro-phenyf)-ethancl,

4friflucromethyi-biphenyl-2-carboxylic acid-{3-(2-hydroxy-ethy(}-4-hydroxyimethyi-

6-nitro-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester, and
2-(5-amino-2-hydroxymethyi-phenyf)-ethanol.

32. Acompound es defined in claim 35, selected from:
triflucromethyl-biphenyl-2-carboxylic acid (1,2,3,4-tefrahydroisoquinolin-6-yi)-

amide, and

4 trifluoromethyt-biphenyl-2-carboxylic acid-{3-(2-hydroxy-ethyl)}-4-hydroxyimethyl-

phenyl]-amide.
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THERAPEUTIC AMIDES

ABSTRACT
Compounds of formula |

D, oo
Loo

wherein X, Y, and Z are as defined in the specification. The compounds are useful in
decreasing apoB secretion and are useful in the treatment of conditions such as

atherosclerosis.
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