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whi ch are inhibitors of nicrosomal - trlglycerldetransfer protein
(MIP) andl or apolipoprotein B (Apo B) segretion and whi ch are,

accordingly, useful for the prevention and treatnent of atherosclerosis and
its clinical sequelae, for |owering SGFUH]|IpIdS and in the prevention and -
treatnent .of 10 related dlseas;,; ISechErfoNmap f urther .relates to
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microsomal fraction) and tissue distribution (liver and intestine) of MTP have led to
speculation that it plays a role in the ,assembly of plasma lipoproteins, as these are
the sites of plasma lipoprotein assembly. The ability of MTP to catalyze the transport
of triglyceride between membranes is consistent with this speculation, and suggests
25  that MTP may catalyze the transport of triglyceride from its site of synthesis in the
endoplasmic reticulum membrane to nascent lipoprotein particles within the lumen of
the endoplasmic reticulum. |
«Compounds which inhibit MTP and/or othewse inhibit Apo B secretion are
accordingly useful in the treatment of atherosclerosis and other conditions related
30 thereto. Such compounds are also useful in the treatment of other diseasesor
- - conditions in which, by inhibiting MTP and/or Apo B secretion, serum cholesterol and
' triglyceride levels may be reduced. Such conditions may include, for example,
hypercholesterolemia, hypertriglyceridemia, pancreatitis, and obesity; and
hypercholesterolemia, hypertriglyceridemia, and hyperlipidemia associated with
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- 2- - pancreatitis, obesity, and di abetes. For a detailed discussion,
see for exewphsses - Wetterau et al., Scjence, 258, 999- 108dTaHsRYILE,
Vetterau et al., Biochem Biophys. &cta., 875, 610-617 .(1986), Ew opean
pat ent application publication No. 0 584 446 A2, and European patent’

application publication No. 0 643 057 Al the latter of which 5 discloses
certain conpounds of the generic fornula whi ch
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_ster eoi sonéeta. B, G- Smé%ﬁ)aﬁmam patant applieation pullicationdie.d Mdr ates
t her eof , l%cf"éﬁr]opean patent application publication No. 0 643 057 A1 the latfel f which WNeT €i n
Gis sel ect €415 on

5 ° discloses certain compounds of the generic formulae
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which have utility as inhibitors of MTP.
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5 Of The | §
The instant invention relates to compounds which are Apo B-secretion/MTP
inhibitors represented by the structural formula (1), including the stereoisomers and

16 the phar_maceutically acceptable salts and hydrates thereof,
CFs

)

wherein G is selected from:
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het er ocy w0 e8/23563 contains a total of from3 to 14 r PQEIBL7HAH6S
wherein said heterocyclic ring incor pora?es a total of from 1.10.4 -
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(d) (C2-Cyz)alkyl or (Co-Cyp)perfluoroalkyl wherein each of said (C5-Cqp)alkyl and
(C,-Cy2)perfluoroalkyl is substituted optionally with from 1-3 substituents selected

20 independently from:

(1) phenyl, halogen, nitro, cyano, hydroxy, -NR'R, -OCOR?, (C4-C,)alkoxy,
(C4-Cy4)perfiuoroalkoxy, (C4-Cy)thioalkoxy or (C4-Cy)perfluorathioalkoxy,

where R' and R? in the definition of -NR'R? are each selected independently
from hyydrogen, formyl, phenyl, benzyl, benzoyl, (C3-Cg)cycloalkyl, (C;-

25 - Cg)cycloalkenyl, (C4-Cy)alkyl, (C4-C4)perfiuoroalkyl, (C4-Cyg)alkoxycarbonyl, (Cy- -
Cs)acyl, (C4-Cg)perfluoroacyl, aminocarbonyl, (C4-Cyp)alkylaminocarbonyl, di(C,-
C4o)alkyiaminocarbonyl, aminosulfonyl, (C4-C4)alkylaminosulfonyl, di(C4-
C,)alkylaminosulfonyl, (C4-C,)perfluoroalkylaminosuifonyl, (C4-
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PCT/ 1 B97/ 013@Bfroni 1 to 4 ring heteroatoms selected independently from oxygen, nitrogen and
sulfur, wherein said heterocyclic ring may have opﬁonally.from...‘l__to_4..5ubstituents L
30 selected independently from halogen, hydroxy, cyano, nitro, oxo, thioxo,
-aminosulfonyl, phenyl, phenoxy, phenyithio, benzyl, benzoyl, benzyloxy, (C;-
Cio)alkyl, (C4-Cy)perfluoroalkyl, (C4-Cyo)alkoxy, (C4-C4)perfluoroalkoxy, (C-
C1o)alkoxycarbonyl, (C4-Cqp)alkyithio, (C4-Cyo)alkylamino, di(C4-Cyg)alkylamino, (C,-
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where R err] is selected from-NR[err]R[err] (derr]-Cerr])al kyl and
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f—eeee ... _.wherenis an integer from 1 to 4.

30 More particularly preferred of the compounds of formula (1) including the

stereoisomers, pharmaceutically acceptable salts and hydrates thereof, are those
compounds of the subgroup wherein G is selected from:



10 (b) -(CHerr])[err]NRlerr]Rerr], where nis an integer from2 to 4; and
(c) -(CHerr])nCOR[err], where nis 1 or 2. The fol |l owi ng
compoundsWer98285%ul'a (1), including the stereoisonmers and tBGI/IBI7/01368
pharnmaceutically acceptable salts and hydrates thereof, |isted herei nbel ow
t oget her ~with their corresponding [ UPAC chenical names, are
especially preferred wherein 15 Gis selected from - CH2COOH,

e[ (4 Tr'(a')%'@-@%élhﬁ'@ﬁ&%ﬁ@g%gcfé Yis) u; U@}io%nénéi Wiy Pgrbip! SOqui nol
C

in-2-yl} err
4 -Trifl uor&l&th@fmﬂmmwl halogan, lnya9¢,|mdroxy, +-Ca)alkoxy, or a saturated,

- d-

o err | (el Rhefd SrABREGE Rl Toiectad roripAa R, |

a((:ICchl[ [ 2-( f[mdhdkvypwnylw futanyl, iihtézc_'l:_lyl :csoxaioul I‘l?ﬁdaibm srin;ulynol i n- g yl } am de;
err])[err r rone ar oxylic

2o [ 28 b BuRhGTORYTRYYS evricy, gnd pyiicyl WRRE, SR O SR PRIPORIIIEIES A de;

é( CH err ] ) [ﬁn"a&h%‘bﬁf e ‘iptcc::_l_ :? lszgt:gs;r}u&né%%él@&éa $fdBendently from halogen,

4' - Tri f1 uor Ghe®Nge¥hi (Bhrdnjperuaceadyb (Gi-Caalivt, {C+-Bperiuemaltyb{Gyy)akory.3. 4-

t et rahyd CH CN, 5

2SI T vor SR Uk eklobp i BAE (CoCpmovaminbr L 0T L LG LT S 5 5 4

t et rahydr oi soqui ptdvudedﬁhgtl (Co-&73)alkyl does not mcluc(emr[sabstm)t{zdaaly] OCOCH err],

Acetic I d

2 16- [ (0 - t A NR R WRTBINdR oM integer A 19 4ol - 3. 4- di hydro- 1H 10
i sogui nol i ngc3=0H,) IR, whekeHi is 1 or 2,

The following compounds of formula (1), including the stereoisomers and the
pharmaceutically acceptable salts and hy_drates thereof, listed hereinbelow together .
with their corresponding IUPAC chemical names, are especially preferred wherein

15 G is selected from:
-CH,COOH,

o0
~(CH);OCH3,

25  4-Tri eny
te i inolin-6-vil-amide;

30 ¢ isoguinolin-6-vi}-amide;

-(CH2);0CH,CHj,



-(CHerr])[err]OCCON(CH[ err])[err], Di et hyl carbani ¢ aci d
2-{6-[(4"-trifluoronethyl bi phenyl -2-carbonyl)-am nog- 3. 4-

di hydr o- 1Hyioseg@uasg30l i n- 2-yl }-ethyl ester; 15 (CH[errkttﬂBWMﬂb&Err] .
4'"-Tri fl uoronmet hyl bi phenyl - 2- car boxylic i d- [2-(2-am noethyl)-1.2.3.4_ ..
t et rahydr oi si oqui nol r n-6-yl ] -am de; 20  -(CHerr])[err]NHCOCH err],

4' -Trifl uoronethyl bi phenyl -2-carboxylic _ :
acid-[2-(2-acetylam noethyl)-1.2.3.4-
tetrahydro] ~:.,_11:'1L01l'r_\ RIpNENYIv1CaFDOX

~(CHerr]) DoSHl GG BLbkige?S
4'-Th|f|uorone yI'brphenyl'=2Z-carboxylic

aci d-[ 2- (2-di net hyl car banoyl et hyl )-1. 2. 3. 4- -

tet rahydr oi s n-6-yl]-amde: T CHerr]CON(CH erF])[efr] T
ﬁgﬁﬁgﬁglphenyl 2- carboxyllc '

4' Tr|fluoro
acid-(2-d&

tetrahydr0|so u nol j n- §- J)' 'de'_
- CH[ err] CON( g . WD 98/23593
PCT/ 1 B97/ 01368 4 Thlfluoronethylblphenyl 2-carboxylic .
acid-(2-dieth Icarbann | met hyl -1. 2. 3. 4-.
éUﬂH@pﬂﬁ yl) - anlde
e

tetrahydr0|sﬁ

aci d- [ 2-1- nisoduines2-Fipethvbeste : o
. 2. 3. tetrahydr0|SOQU|noI|n 6-yl]-am de; - ( CH2) 2NHCOCF3,
4 -Tri fl uor onet hyl bi phenyl - 2- car boxyl i ¢
aci d{2-[ 2- (Z.(EHg)zoch(mpg)g,acet yl am no) - et hyl ] 10 1
.2.3.4-tetrah d&OIS%%UInO|In-6 I}aH1de

4°-tri
dihydro-1H-isogquinolin-2-yl}-ethyl

15
~(CH2):NHa,
4"-Tri

t droisioguinolin-6-vi}-amide;

20 -(CHZ)ZNHCOCH;;.

25

30

-CH,CON(CH,CHa)s,



- ( CH2) 2NHCOCH2CH3, 4' -Trifluoronet hyl bi phenyl - 2-carboxylic |
aci d-[ 2- (2- propi onyl am noethyl)-1 .2.3, 4-

t et r ahydr WOWE3IF%%ol i n- B-yl ] - am de; 15 . -(CHerr])pl er r | RGXDBITRL3SE T | ,
(2-{6-[4' -Trifluoronethyl bi phenyl - 2- carbonyl) am noj - 3. 4-di hydro-1 _=._
H i soqui nol i n- 2- yl }-ethyl)-carbam c acid nethyl ester; 20

-(CH err])[err] NHCHO 4' -Trifl uoronet hyI bi phenyl - 2- car boxylic
aci d-[ 2- (2_- alidie -!1 -111'.- b g

tet rahydr oi sogur not T n-.

aci d {2-] 2- (3'met hyI ureldo) ethyl] :2.3.4-

tet rahydr oi sogui nol i n-6-yl } ani de: lerr] VD Oo®/23503

10 -(CHz)zNHS(O)cha, PCT/ | B97/ 01368
4' -Trifluoronethylb bI-2-carboxy|,|c
4 HULIDEQ] POENVIH2-CRIDOXYIG AC]

Nterr] 5 y feny
aC|d {2-]2- (2H—1 2.4]triazol -3-yl-ethyl]-

-(CHz)zNHCOCFa,
4-Trifl
10 t i inolin-6-vi}-amide;

tetrahydroisogquinolin-6-yi}-amide;
15

20

25




1.2.3. 4-tetrahydroi sogui nol i n-6-yl }am de; [err]

4' -Tri fiuoronet hyl bi phenyl - 2-carboxylic

aci d- [ 2- (Wcsiizgdsenyl et hyl )-1.2. 3. 4- 10 ~ ' PCY/IB97/01368

t et r ahydr oi sogui nol i n-6-yl ] -arm de; 0[‘err]_ -

4' -Trifl uoronet hyl bi phenyl - 2-car boxyl i C '

acid-[2-(2-pyridin-2-yl - ethyl)-l . 3. 4-

t et rahydr oi . de; 15

11 . B :

4' - Trifl uor pred oydiRd iHé aC|d (2- phenyl ethyl 1.2.3. 4

t et r ahydr-oi-sogutnoti-n= - e; [er r] s :
-Tri f Luor.onet hyl bi phenyl - 2- car boxyl ic acid-(2-piperidin-4-yl-1.2. 3.4-

t et r ahydr oi soqui nol i n- 6-vyl ) amde; and N—-—\

5
——CH,CH
10 fet isoguinolin-6-yll-amide;
(CHp), \
h isoquinolin-6-vi]- ;
15




4' -Trifluoronet hyl bi phenyl - 2-carboxylic

acid-[2-(1-trifluoromethylacetyl -piperidin-4- 10

yl) - 1. 2. 3WO-IBEEIAhydr oi sogui nol i n-6-yl ] -ani de. PCTARR7/91368 OWI ng
sel ected functional group definitions and exanpl es thereof are -
enpl oyed t hroughout the instant specification and the appendant cl ains and
are offered by vvay of |IIustrat|on and not by limtation. 15 :

The term™" egl y,chai n hydr ocar bon
noi ety attached pOT T ) —such radicals are’
acetyl; Bﬂuﬂuﬂﬂ$MENMEﬂm&Ewk§ﬂmxand |sobutyryl and the |ike.

Term™ alkyl" i'ncl udes both strai ght and branched chai n hydrocarbon
radi.cal s, .having . optional unsaturation in the form of double or
triple-bonded carbon 20 atons. Repre -ative of such radicals are

met hyl, ethyl, propyl, propylene prdﬁynyl | sopropyl, i sopropyl ene,
but yl , 'isobutyl | sobutyl ene, tert-but pentyI hexyl, and so forth.
The term " alkpiViordnthyBiB8eri A }- haing ydr ocar bon radical

attached to an oxygen atom

; I cal S” are net hoxy,
- et hoxy, 25 letrgp

;@ndoxy, isobutoxy, pentoxy, hexoxy,

heptoxy, and the |i ke : Ref erence to the term "hal ogen"” is

i ncl usive of fluorine, chlorine, brom ne, ' and i odi ne unl ess noted

ot her wi se. © The term "perfluorp”, when used in conjunction with
a speci fied hydrocarbon radi cal /1 ;ﬁ%nt to include a substituent
wher ei n t he i ndivi dual hydrogen am@“ t h&s eof nay be substituted
therefor with one--or nore and prefer from lto9 WO 98/ 23593
-12- 7/ 0 '

Exenpl ary o iflugramethylbiphenyl-2-carbaxylic acid-I2-t1-rifluoromed

heptaflmr%%%mm@h%m;w, IIIustratrve vaI ues for the
term"(Cerr]-(err])alkoxycarbonyl™ 1 nclude met hoxycar bonyl ,
et hoxycar bonyl , propoxycarbonyl, isopropoxycarbonyl 5 but oxycar bonyl ,

and the |ike. pifcillowmg seldd %d@ﬁ 1 oMﬁhé‘rﬁﬁtlJnQranBréﬁaﬁlﬁfe@thereof are

"(dJerr]-(err])a orrespondi
sul f ur - cont emnployed ﬂmnWt %\eomstamtespeeﬁq:aﬁ‘balahdxl)e amendem claithslapdairaabove,

i ncl udi ng | thio, isopropylthid,
butyl t hi o, °§e'8dg§\’?‘1¥(°gm“g‘£% ey b 56‘%5' R ) hi o heptyl thio. and the
like. 1% Thé terst eyl reﬁerwo arﬂ'serb(utratdheot branched chain hydrocarbon '
(Qerr]-d o ér\eg% a cart:!orngcrll glf'g&p rEepré/sen{gtwe of such radrcals are acetyl,
" propionyl, butyryl, and isobutyryl, and the like.

Term “alkyl” includes both straight and branched chain hydrocarbon

radicals, having optional unsaturation in the form of double or triple-bonded carbon
20 atoms. Representative of such radicals are methyl, ethyl, propyl, propylene,
| propynyl, isopropyl, isopropylene, butyl, isobutyl, isobutylene, tert-butyl, pentyl,
hexyl, and so forth. _
The term “alkoxy” includes a straight or branched chain hydrocarbon radical
| attached to an oxygen atom. lllustrative of such radicals are methoxy, ethoxy,
25  propoxy, isopropoxy, butoxy, isobutoxy, pentoxy, hexoxy, heptoxy, and the like.
N __ Reference fo the term “halogen” is inclusive of fluorine, chiorine, bromine,
and iodine unless noted otherwise. _ o
The term "perﬂtroro_”,. when used in conjunction with a specified hydrocarbon
radical, is meant to include a substituent wherein the individual hydrogen atoms

30 thereof may be substituted therefor with one or more and preferably from 1 to ©



et hyl am no, propyl am no, isopropylam no, butylam no, isobutylam no, and so

forth IIIustratrve values for the term
“di (d err]wﬁsmsﬁ al kyl am no" i ncl ude di net hyl ani no, - Rﬁm?/hﬁﬂs no,
di propyl am no, di-isopropyl an no, and t NE2 | | ke as well as N-nethyl - i
et hyl am no, N-ethyl -N -propyl am no, N-propyl-N -i sopropyl am no, and the
like. 15 II'lustrative values for the term "(Jerr]-err])acyl oxy"

i ncl ude acetyl oxy, opi Qn ony but | oxy, d the ik nd al so
i ncl ude sucHioringatams. Wﬁ'&ta"y ofs C"! redisalsan éf’é‘”ﬁ""é‘}ﬁﬂi‘ Paniere such as

benzoyl oxy. heptaﬂuoroprop land/thé lagd.r ative values for the term
“(derr]-Cerr])cycloal kyr" 1nclude cycl opropyl, _cyclobutyl,

]E:yclé)ﬁentyl cyclI plssijMe, values forribe fterpe’( |

or e ter ) peny

cycl obutenyﬁqetﬁg;%%%éeﬁ% x&é&ﬁﬂ@%ﬁ@%#arb cyﬂ%ﬁ@ﬁ?ﬁ?ﬁfbﬁ hd the i ke.

H} i's t]cﬁ Pe{:ﬁm@aﬂ{m?ahﬂl&telkhe term "het erocygl i;: ring" asmerrpl oyed
roughou e i S . ant .c ns_enbra

het erocyclic ﬂlssﬁlétypergﬁrgs\%%%%{e y@gz @?\%ﬁ@v M@? FTeRhgn 89ycyc| ic

in nature. Emmmbﬁ@mrr@coagener@aﬂaéy@tﬁ “alkbR" es@eﬁn‘éd Keréihalibveyintiadngar e -

radi cal s such _as furan roIrdrnyI pyrrolyl,

¥ r
thi azolyl, Meduibig gthyl h"?nPMB'P'% isoprepyifhig) 3//~ftym'“°: rsobut%rpq; ARPHt B'Byr anyl ,

pyridyl, pyﬁé,gpnq%l heftithic> @nd Hid iike, Exenpl ary of pol ycyclic
heterocycllc rin ems are radicals such as |ndoIY benzof uranyl ,
c

benzi m #zol yl , 3lush1@ﬂverv9|uesazrrtmeﬂeWr(Cqﬂm)akv!aninwrn ugla nathidaminee .~ 30

my be BRI PRI Hoetotbrile, BubBTRE Keblbind S8 .0 ' "

i ncl udi ]hg corrpourlthistj'at)ve values forttﬂraftr?ngt‘dlcmi(t@)alkmanﬂno’i@gtderdknmylbmno denotr ng
a specific menttea si bl e ints.a
"t bnded. _wHBIHATI0a ARBRYETES: dosPPRrglamino. 2nd )P a8 wel B8 Noipet v

WD 98/ 23593¢th glamino N-ethyl-N’-propylammo N—p yl-N’-léo%ropylammo and the fike.

PCT/ 1 B97/ 0136 om rEo term"pyrid nmeans 2-, 3-,
or 4-py#¥dyl, th@‘uﬁt’éﬁth’ie"’?hﬂeéfﬂflthete"“ ( Tﬁ;@)ﬁgylgcy "‘GWdBBP?W'SMI and so
forth. . Hel| I nployed her ei n
are meant t 8r° |ony loxy, bUN’rleﬁ[ gﬁd hy "ggtt“f’@g'gg ‘i?fclﬂdfe 5% i%gs‘@ﬁ?tgm tive

treat nent. lrtsorporateacvd@auhsﬁtmmSummmbemnylomt her provi des pharmaceuti cal

conposi tions sui b | udi ng

at her oscl erosi s, t"%?t{nr%r"v%g)’ Iuteisgert%%{eégrpt{gg?é,,%oa pg"(rmﬂ‘ dggt?érobptg

hﬁpert rigl yclwclrlmmmfajclctpppm ,lcyglbleyl, and tite kkeabet es, whi ch (r:]orrpri sg a
erapeyticall'y pehive am shown an

def i ned“her ei nabglyéﬁa{‘f?c\f tﬁ\ﬁgerg} é&é%ﬂ%‘?@e"yﬁ)ﬂ%&%@'&#&%ﬂq VA

accept abl e gpdiblsutdyl, cye eﬁt‘éd}"! ;eﬁ:hbk@ryeewohe(]:t@wmrmhem with a

pharmaceutical Iy acceptable carrier or The
conpounds of t he 1t1#&q Bptndersiend that thedrrm eteocyrlie riedsas epBloredecr et i on,

l'i kely by t ﬂﬁohéﬂ&mﬂé iAStaff sMﬁcatﬂntéﬁQ%Beh&anﬁ@Mmb@eﬁB%%éQh@te'ﬁ' blic

addi ti onal mechani sns "are i nvol ved onpounds are useful in

“treating anpa%‘f-alf’c whichimawheeltfer monpgydlie and P@'MW!*@ inoresurenExgmelar o B, serum
{ ES' o1 95O ARG Heid SKREHS B s BAlsauch o) Sanflocor 0 131

pyrazolyl, pyrrolidinyl, pyrrolyl, thiazolyl, isoxazolyl, imidazolyl, tnazolyl '

tetrahydropyranyl, pyridyl, pyrimidyl, and so forth. Exempiary of polycyclic

heterodyclic ring systems are radicals such as indolyl, benzofurany,

benzimidazolyl, quinolinyl, acridinyl, phthalazinyl, and the like. _

30 It is to be understood further that if a carbocyclic or heterocyclic ring may be
bonded or otherwise attached to a designated substrate, including compound (i),
through differing ring atoms without denoting a specific point of .attachment, then all

possible points are intended, whether through a carbon atom or a frivalent nitrogen

C@Gm)alkoxycarbonyl”mpth rative val ues



decreasing Apo B secretion in a manmal in need thereof which conprises the
adm ni stration of an Apo B secretion inhibiting or decreasing anount of a
conpound oWO2B8R (1) or a stereoisoner, pharnmaceutical |y pCraps7shies sal t
or 20 hydrate thereof. The invention fdp‘i her provides a nethod of -
treating a condition’ sel ected from at heroscl erosi s, pancreatitis,
obesity, hyperchol esterol em a, hypertrigl yceri dem a, hyperlipidem a,

uman, i o SRR B A bbb e g uh R B RERAL T )

of corrpound_n(éahs@- w&tmrgnlaadrsalfonmhar maceuti cal ly acceptable salt..or 2_5 .

hydrate thereof. ref ered, subgroup of the condltlons descr.i-bed. -
her ei nabove is Thete @?snéﬁeﬂté’lﬂ 8?

hypertri gl Y?ﬂid@%&il@as WeIpss b»héﬁs‘éﬂ‘@hﬁwe treatmen?l‘nd di abetes. ~The

conmpounds of this invention ma% be used in conjunction with ot her
phar mace%t | cal d&edrstantinyention ghennievides phasmacaitical sgmagsitions sutable fergent s

i ncl ude, {) atﬁﬁéﬁfr&lcﬁnﬂﬁ@%{|ﬁaﬁd?ﬁé)gthg}o%!&gsgeé#ﬁ:réﬁpgyggg reand

cholesterol sorption in duct ase
i nhibitors ammrshm!eﬂemlenya.thyaemmydenﬁemar bypel-maemsa and diébefes,avhich ase gene

expresion_i Lhl.to |nh bltors bjle acid s stra
fibrates; ﬂlngé% %gTe g cq ﬁmuf‘t)?fs% wmnsﬁﬁf '82@ shawnandne -
IsD 3(/:_r|1_ '; Ihgtg as e def ned herenn&ﬂﬁ@&h&ﬁ&ﬁ@ the stereoisomers, pharmaceutically acoeptable4salts

013
i nhi bi t gé apg Ryratassherech ingombinatinn with 2 Riamacexstically agesptable parden®i nat i on

t her apy diludnteat ment, the conpounds of the instant invention and the
ot her drug thera _'pl es may be adm ni stered to mammal s(e. g. humans) by
convent i onal Iﬁ@d@mPOUNdS of the instagjinvention inbibitl oz deerease s Brsperetion,

dotai tﬁrefe.ﬁ*%/ P GH0H ot ARG Ll Melbob B e apafibly e e e’ "
known to thowehahisinsadck nvolVéte Thet compbuadsardaseful ibdbatifiganycofandligeasen PCT WO
94/ 0048 rduct as |nh bi t or é%r?e empl oyed as

t he secg%d states orcp(S’Hﬁ'B |“fli'¥ﬁh°€ %rﬁ?"ﬂ‘éfﬁ’ ?F?rl‘? eaR/Er tiglyeeridedevalsare nst ant

i nvention. &leeatedr MctifingfOthe nﬁﬁhﬂirﬂéﬁﬁdrﬁ&@“ﬂéﬁ% Hiettd foehRbRing®ra conmpound
whi ch i nhibits the biotransformation

- hydr oxynet h§fgeasiag iPoR earetiae "Aatmarnwhmmee thereef %cm@nmp@sg@dhgy the
enzyme adﬂ\ﬁt@nﬁnro?gHNpB#sec%ﬂaﬂ nh Eih BM’éer%Y gined readily

by one of skill in th accor to st assays (e.qg.,
Met hods of mpﬁwdagvom@aﬂ) ova stewsscsw pharmacami:allhecaeatahleasaibsr cited

her et nbal oVt hbretr. TsTpriGTRAUEF T RlE  BRAd T el 4 fondte r eby
i ncor por at eselggted foay atherelclerosis) pme&atjﬂy bbésitycioypentholisterslernial ed af t er
such ag. | oviidherftelyoerierts ThP&BAE! and cbdls Wik sampacks ahunERRES S ur . o

which is heaedmmmat; esperiliy athulman! Bfreee Bﬁﬁ)ch%e%ﬁh@{&%&herapeuﬂcé%ﬁé%iw&
derivatives of t afore %l oned conpounds, such as sinvastatin. 20

Addi ti onal | §M PJ" orasterepisomerncPharmaceidically aseepiphie salt er her eby
i ncor popsit eAydrate then*éhsf rﬁP@‘f&@& E;)bé;%@&é:ﬂﬁ@éomohéhasc?m@& hbreltabbvd Rdol es,

such as fluvastatin. Fur
atherosclerosis, obesity, hypercholesterolemla hypertnglycendemla hyperhpldemla

and diabetes.
The compounds of this invention may be used in conjunction with other
pharmaceutical agents, including other 'Iip'id lowering agents. Such agentsinclude,
30- for example, cholesterol biosynthesis inhibitors and cholesterol absorption inhibitors,
.especially HMG-CoA reductase inhibitors and HMG-CoA synthase inhibitors; HMG-
CoA reductase gene expresion inhibitors; CETP inhibitors; bile acid sequestrants;
fibrates; cholesterol absorption inhibitors; ACAT inhibitors, squalene synthetase



Pat. No. 4, 346,227 (the disclosure of which is hereby incorporated by

ref erence) _ di scl oses M.-236B derivatives, such as pravastatin. In
addi ti on, wighsh3493226 t eaches certain pyridyldi hydr oxpioanBensises aci ds,
such as rivastatin. Also, U S  Pat. No-15 4,647,576 (the disclosure of,
whi ch is hereby incorporated by reference) dlscloses certain

6-[ 2- (substituted-pyrrol-1-yl)-al ky] -pyran-2-ones such as atorvastatin.

O her HVMG- CoA reductase inhibitors will] be known to those skilled in
the art. inhibitors, 'onexcmemwnﬂ@y'H@Waéed PRAPLIEMDINZIOBISRAYY as the
-second cong Bedt venti on.
- The ‘term HN%&?%Rt ?;/en g£°@%ﬂ?ﬁ%’9@?ﬂgfﬁg@¥%&2 co ggfjerl;é d\:}\f]rlﬂg I nhibits
t he bi osynbeediminisiéred to ma___ (g theimiaps v coaventiopalanethers. A from

acetyl - coenzyng A ﬁg ) %;,.@.l he
enzyme HVG Coz'ég §%°Z§S?%§‘aﬁi’%%h%|“{‘ibé%’s%§8%ﬁg'g?‘eé' bib éémqﬁ'g l}tlar I.éad i1y by
one of %Ki bte déscnﬂsmj inrdetal heminbefow. Mdﬁbmidhmldsta@smmn inhibitors are 8]
98/ 23593 I ' =192 .

PCT/ | B97/ 0Py to those skillegn fhe act 35 %99%%6%3}9' exg7Ble: BePCT ¥ 160 and

Met hods of okopysm! ogy, 1985; 110: .. 19-26 and the references cited
therein). A vari etmf t hese conpounds are descri bed and referenced

‘her ei nbel ow. U, 8nypidG-Gas reductese inhibitqrimay be eyaplexadas the seganeh | s
her eb -
R e
her eby10 nc Goprediatasetiphibitdr eefersde p compolimbwhich inhibits therhictranstopination efct one
d t | t h U S Pat.
Ng.r ! Z?B??legﬁofﬁﬁ%tﬁg?@érﬁg’&?% eﬁ"%‘%‘“ﬁ?ﬁ%ﬁg%‘%@ﬁ? 38236'9 refer enge)
(il i15((:|30?1 ez EMG-Q{OIA rleugzttasee SDdiﬂnﬁ![bnldF )nsaycﬁe determined readily by one of skill in the

r oxyne - 4- 0XQ- 2- OX€ . :
3,5, 7-t ?fl néft?%‘ﬂ‘og t‘&ﬁ@@ éaéﬁlsigaeﬁ@fﬂa%wmwydﬂ% TH83BW synt hase
10 i nhi bi bRY theVeldrehtls ‘éﬂé&!ﬁe?éﬂt)“\‘@ér%t? bf thésfedmipduRi@s areldescribed and Any

corrpound t hat decreases HMG CoA'reductase 8ene expr essi on nmay used

as t hel8ecHfereneeshbrrainbelaw US. Eahﬁlm&@%% (fae dﬁ?loﬂgﬁéf:wh'ﬁh 'schﬁ"ng nventi on.
Th bl ock
ese agenfn%o{?ﬁ\c‘art?p Prgérférgﬁ%ﬂ%‘%% r an &ﬂﬁﬁuh@é ﬁB%tédrHﬂbpr?]ﬁfaﬁoﬁ Bps bloc

t he tra ation Inhibitors that prevent
transl ati ommrbongmlmdmibnggvgjta thef ganubiiiSpetgitius, sdcitasiovastatinoAjlspo&. Pat.Such

o oy e DO HAIATRE I8 HisBRburt el AR DA Poomeraen RRR, Badeds T V.
attri gut es sjuﬁheﬂmdmaﬁmsﬂf mezjwremenﬁbmbeo?bommt wohlastslmgstatt)lhlet ic . )
The’ %0 °" ASgfanil vish et et b ed thédisRion g o 4RPS R HecouBeTPY=fe or ri noc

by those sk réfefbnice) dlé”tﬂbs%Q certaih bulistiiRsdihddled, %uéﬁ a@m%staﬁrs Farthef, Mghods of
Enzynol ogy, 1985; 110: 9-19). .Several such ounds_are descri bed

and 1 ef er eRab N 41396223 (ibe discloswierof whichpls hesehy | @porpora ed hyyeferenee) educt ase
gene_expr egiRle mggdag deReAet, %uw 9§ ﬁra%gétéﬁrﬁ@h hduifoRcER r4b1 206 ®aches  Pat.

No. 5,041,432 (the disclosure o i's 1 ncorporated herein by reference)
di scl os es certain |PM"Q)$1“§(§ID@>WMM§@QIC ataﬁm sueh as m@étatmemm &kS. Rathle. oxygenat ed

sterol g t wg% { | M\@% are
~di scuss ed % 6425‘-176 ( cfosire &%%qé X&Iepf ﬁmE b 9 '&%Sj g@%@?i%
‘Any conpou nelrtdnaﬂ-[ﬁdsmshiutedt-gymm -ql)@ERWpynahwbmrtesrsuclaas aervastatin. Other second
" HMG-CoA reduciase inhibitors will be known to those skilled in the art.
Any HMG-CoA synthase inhibitor may be used as the second compound in

the combination therapy.aspect of this invention. The term HMG-CoA synthase
30 inhibitor refers to a compound which inhibits the biosynthesis of
“hydroxymethyiglutaryl-coenzyme A from acetyl-coenzyme A and acetoacetyl- |
coenzyme A, catalyzed by the enzyme HMG-CoA synthase. Such inhibition may be
determined readily by one of skill in the art according to standard assays (e.g., '



conpound i n the conbi nation therapy aspect of the instant invention. The
term CETP I Ahi bitor refers to conpounds which inhibit the chol esteryl
ester tran¥@9s/23s®ein 30 (CETP) medi atigd transport of v ar PGI/EB97/01368

chol esteryl esters and triglycerides fromhigh density |i poproteimn
(HDL) to low density |ipoprotein (LDL) and very |ow density liprotein
(VLDL). A variety of these conpounds are described and referenced .

ner el nbel ow\AGHENEAK Al iob U764 Hab 965 ol Methi P BAShdiogsl 48853t | o 11

the art.
PCT/ |1 B97/-0136&6-and the refetenEes é?md thexein). 3\, itizysef theselvompoundsogrerdescaribedhi ch i s
i ncorporate

et ivat] ves RATPREIERS Poarpege: Biseat ie-5 225 Tp ol Snigte]

CETP- i nhi bi mrebynmmﬁteuewtr@referﬁey diseibses eertain BefHactaimadetivaiives AUIS. Pat.
anal ogs of chol estersg ester are disclosed in J. Antibiot, 1-996; 49(8):
815- 816, SandNo- 5,064g155 g disglagurecgfavhich is hereby nsgeporaled B fefargaae) discloses

respecti vel Béeﬂam splro-lactone deﬁ(?éinvég?%—?ra% étﬂﬁnr?g"‘\ﬂ?ﬁﬁﬁl Srg@fisk AF5289Nd,

COITpOUI’ld in the conbination - aspect” o sTinvention. The term
ACAT i nhi bi tb8. Pk bps4 Bé7.26h{toridigclosure oﬁwhuch is halwhyon@orpmtadmyrramnosb ar

‘esterificati

CoA: chol est qﬁ%&fo%é%%; '?ér"gh;s( téﬁ%écgﬁﬁcg{rj@% Seﬁhé%ﬁ m det°é‘°r%‘??§éayﬁ eadily.
byt (r)]ng of ﬁg 5d ,SHiirhethyl2,4duadevadiencicacidi d;yvatives tcaﬂ'uel?lﬂuf@f_ea_ygntgasmh a?] t he
met ho i.de in Journal of Lipi esear ch. ,
1983; 235112'7'“‘3'{&@‘3{#'%&'9'08’?t?m%%s'&‘h "ﬂ??oﬂ%ounds are described and

referenced herei Nl HMIBRNE tRkt deérBssesAMME-CoA redud:tQ&! ?éﬁé?é)éi)ré!sldn rRgy kdown to
those skilled in.the art. U S. Pat. No. 5,510, 379 di scl’osure of

whi ch is i ndispeafeseoepd pempewidda theramhination tfteéanyaaswe@tanfﬂa&yyamshat es, 15
whi | e WO 96/1?1%2%%9%%8 @85@&%%% ﬁﬁ.‘xé&ﬁﬁudﬁmbnwn ‘éﬁbbﬁfﬁwehav' ng

ACAT aving activity-
as a squal ertansm;thbeb&@hlmqnm'abslaﬁnn lnlmbltmsethaéprevent traaslatlmeofS'eRNActodmgpound _

squal endSsy oHAVEECOR M-S Brerchy SR il Tiey BHER aref wmpecrien 2§ '
?g 2 g telng ﬁt i 0 rtran’slatltmdxrﬁdtlygcmlnwj b mémmfdnt d gﬁ ;m@nebmgﬂdilﬁide tﬁeatgfa@ef tr?gf g ggl egﬁa ha _
e RChl Tl on {Eorinaationsd atbled Y Bnbr o A TGS b Ok EhvBsier PORGASE

accordi ng t GaséaiettraayBadrtas Q%udzdtﬁidmﬁﬁn ﬁgogrene metSbuneMbOsEs th@69; 15!
393454 and Met hods of Enzynol ogy 1985; 110: 359-373 and ref erences

cited t her eigigrementionageactivitigs. §a%re@Hl@tl@@/ﬁtrﬂ@dﬂwétqrrnweg by $hoserpkiied indhe 25
conpl i-e@o( Cef acchRiin Tﬁﬁandﬁﬁf%%?ﬁ g\ﬂéﬁéﬁs cﬁ@?ﬁ%molgqv B85y 1@%‘39?} SRRl cation
ses certaln 4,

publication No. O 026 benZoxazepi
derivati ves saich compoulwwae describgahahd tefierendadhielnw boweven dthehishibitarssefi n t he

et et o RESK AR ahe Blfessng wi BEhin GHRLCAIRS 1 PR ERS, 0ot o0t
ei ght - menberRed. m@.tsemmaz (the disciosyrsdfavidctsiy ircdogiossted Rérein byvelerémue and their
nf ecti ons. SRR AR BRLoS AR BAerERY pEmANER: Puibr RSrsenalssstarmi tat ™
di scl os@s suppre@gtneabuesynmawm-@medudﬁela«‘@a:sa@sséauﬁlanﬁteﬁdéat het ase

i nhi bitors useful for th treat nent of hyperchol esterolem a or

coronary scl (Brogk Lip. RE‘érr 3)%"@&5255?’6?\@) appl i cation

. Any compound having activity as a CETP inhibitor can serve as the second
compound in the combination therapy aspect of the instant invention. The term CETP
__inhibitor refers to compounds which inhibit the cholesteryl ester transfer protein
30 (CETP) mediated transport of various cholesteryl esters and triglycerides from high
- density lipoprotein (HDL) to low density lipoprotein (LDL) and very low density
- liprotein (VLDL). A variety of these compounds are described and referenced
hereinbelow however other CETP inhibitofs will be known to those skilled in the art.
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PCT/ 1 B97/ 01368 publication No; 0611 749 Al discl oses certain
substitut e.doaﬁmssggm d derivatives useful for the treapcemtorRizss
arteriosclerosis. European patent applicalon publication No. 0705

607 A2 discloses certain condensed seven- or eight-nenbered
het erocycl e corrpounds useful as antihypertriglyceridem c agents. PCT
publ i cation W)96/ 09827 di scl oses certain conbi nations of chol esterol

absorption. i Hﬁ Fat. Has 518,548 (the disslesiergob which i iBerRemRted herein Ry Fefersnce)
I ncl udi ng begg Qe riaR &@Eéﬁ(ﬂbe deRvatas haying act?b@%é’éé‘l‘ﬁmlﬁ% Whfié vat i ves.

Eur opean patent appl | cati I'Tcat1on

.'piocess for ¢ar@inCERD-inhibitont msexymplaatmydan\tatlves ashphesplrie-comigining ng }
penzoxazept el of hbikiin @b BsBRER A ARG Joof D8 sBuferhdc

| owering 10 appreci

ski | | ed- ish - t Bieomy. Metdh@hemaecldtiy 19960819800 954 fredpeetively. i nstant invention
may contain an as rically-substituted carbon atom ccordingly
may exist in, and%gTYTRbé‘Lr' @B‘i’@éﬁ'@?ﬂ?‘ﬂ"e apieserend %RE'PF?"\VB" éfh‘gerc&@?mag % or ms.

Fur t her nor e, théﬁyasz 2S8R OFPEESInVERtioS XiHellbrim RCAY iRHitHaF Fefrs kd cdrfipdundb Which
under st ood 15 at_ the present invention enconpasses any and all racemc,

opti cal |'y- aciphibit the lntracellyg; esterifisation of dietary shalestershiy the engymeacdr ni xt ures
thereof, whi ghafnsiELt gfol égﬂt%sferasg. ﬁﬂ&?lﬁﬁiﬁﬁoﬁ’ ﬁﬁ?%tde?e?mﬁgglé’énddw Wgto g of

treat rrent of the conditions note er el nabove, known in
the art Wow skill ipthgpan ecapding i signdard assay$,suois ag fhermethodmi Heidénet al.

| ut £t 1 ¢, f.0r. [ | ' , b
Gynthesi ot rdssodfed AoBMrBLo T BlRechathy Jo8: o ar & varkt Srufses: oY
synt hesi s, otoripyounds e@dmrmf&rm referenced ﬁemmbiowhomvagotaeMEAal stationary
phase) and ho | ca for f the

condi ti ons n'B%VP&grﬁgf‘ W’lt;gh%sﬁ ed . tF%E'FSU SeEet hﬁeggﬂisz? aﬁ?t er.

Det ai | ed Desgsdiedure Bf \F)ﬁlcﬁ mnéd?ﬁ{&%ti(w r&érence) dlscldsés o tarboR/BuRchatdy, ch
follows, certain commpn chem cal and &hoce ur al abbrevi ati ons and

acr onyns heW@f%W%%ﬁ/%ﬁ%@e‘ﬂ}ﬁ‘délﬁﬁl%{/@@5 pibdisclpse yra defivatives having-AGAT| ) ;. Et

(ethyl); Bn.{ ? lkiniyHF (tetrahydrofuran); DMF (di met hyl for mam de);
BOC. (tert-butylo R&%car nyl, a protecting group); DVAP

E t1 1f I di nmet hyl am Aopymmgmmﬂ)havmg alctlv:tyas @rsquumsmtmejagel inhibitorcah §en7§A( o
ri fluoroac ce i g
per f or mance él {&%ls%%'ﬂa o) 0338%'1%)&'“?\?&“?'{‘& %{’ §§%e?&°f e %iar?% !5\‘(%‘5‘2%"&* aphy) .
The conpoundshefenheqoalene §ynthetase inkibitor G:éféns&ﬂ cempouynds \timdt lirddbitthe by

enpl oyi b P 8§n(%seﬁ§§l0% %ﬂwgr%gﬁacttxlgs toﬂamesy pyrop osphatg ?o %prﬁ @q&a enea ratrgaéh% the

that is catalyzed by the enzyme squalene synthetase. Such inhibition is readily

determined by those skilled in the art according o standard methodology (Methods of
Enzymology 1969; 15: 393-454 and Methods of Enzymology 1985; 110:359-373 and
references cited therein). A summary of squalene synthetase inhibitors has been
- 25  complied (Curr. Op. Ther. Patents (1993) 861-4). European patent application

publication No. 0 567 026 A1 discloses certain 4,1-benzoxazepine derivatives as
squalene synthetase inhibitors and théir use in the treatment of hypercholesterolemia
and as‘fungicides. European patent application publication No. 0 645 378 A1
discloses certain seven- or eight-membered heterocycles as squalene synthetase -

30 . inhibitors and their use in the treatment and prevention hypercholesterolemia and
fungal infections. European patent application 'pUbli@tion No. 0 645 377 A1 discloses
certain benzoxazepine derivatives as squalene synthetase inhibitors useful for the

treatment of hypercholesterolemia or coronary sclerosis. European patent épplication

di scloses-a -
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PCT/ 1 B97/ 01368 producti on of sinmilar conpounds. Such processes for
t he manufWoOt9823593f a conmpound of f%r mula (1) as defi PEI/ABAT/RESERI |
her ei nabove are provided as further features of the invention and are

Il lustrated by the follow ng procedures in which the . - meani ngs of
generic radicals are as previ ously defined unless otherw se qualif i ed.

uhi ch cont rPORIBEBRNG So iR AT TR el CRTRREY i ar e i o1

consi sting wieful for the tr@atmdnaoﬂérte}nowérbsxt fa:rbp@h'ncmeht applicatich publicatione

tet r ahydr oi so uinol i nxg ring nitrogen, a reactant, whi-ch adds- the----------'--
¢ i

"easterm, 10T50pAE dipclopgseariait conggnsed ﬁeﬁ?ﬁ‘ﬂ %' gighke

are general hé&eﬁé%l?érc%hﬁbhﬂds%)é@fdl a@bﬁu@b gfydéﬁ&é IB%BEﬂgelftt:?gublicah&?
chem cal literatUre. The conpound or I has the chem cal na
"4t- 5 WO96/QRE23 discleses certaimeombinations okshdlesterol absorption inhibitors and
act d- (1.2, Sosbad Gk AN e MAR i boRllhfone qurvalid ghs referred to.

her ei naf t er o Na np FVROvent ence.
The west er nbgrzothizaepine detivatives. Eunbprantpiatamt appllcaﬂﬁrrpdblhaaenm 0loz1Faspounds

gf [ E Zr n? Ir ?f '&‘E,SPE}%?%%P?@;%% Pé@!%?%ﬁmmimct@e gompounds, including

di hydr o- 1H p&rp@Mazphrie detivitveSTH &g plamd EHetHter8IEhd itfighftens loweritgen naned as
a substitutent in a conpoun this ring system may al so be denoted as
a 6- subdl | t aptivities. "3, 4-di hydro- 1Hi soqui nol i n-2-yl " noi et y.

An additional apaabe Bhorbdeel By il AMEAUHO R R LbAS fboHasf ik 2dd! ! on

salt 20 of conpound I'soquinoline ring nucl eus™of conpound (I1)
cont ai ns aninstaot invention may cobtain an asynmmetneaw-smaghtmtaé carbon aetonwand an aci d _
addition sa 0 ni,c .an i te aci ds. For
" pur poses of é‘f‘#ﬁ'ﬁ‘ﬂ%ﬁ e"lléﬁ\?eﬂ'?‘)q 6 i) ‘GS%PBE‘aq gt‘\% 8?-a§ém|8 Y% ti on
salt" is unmmmré comacdoupoudm#maoéxﬂuﬂt polymorphising ltdsibesadesstosd t he

h droch ri h drobrom de, . sul fate, hydrogen sul fate hat e, hydrogen -
2% LB Aokt BuEAEh soEpmbsses At antal semicnaricahmsaias o o O

met hanes ul f Qcﬁlﬁ‘mﬁrphlc and StérBsibRbo forhsl d?n')lﬂht%g me&ff WHigh fonfhigtgorhil e) sal ts,
as well as any hydrated or
19 possess properties useful in ﬂr@]t[qaggamt(pj ﬁ@g:ondltxons noted hereinabove, 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

_ | 20 opfically-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 not_ed herein by the standard tests described hereinafter.

Defailed Description of the Invention
25 In the discussion which follows, certain common chemical and procedural
abbrevnatlons and acronyms therefor have been employed which include: Me
(methyl); Et (ethyl); Bn (benzyl); THF (tetrahydrofuran); DMF (dimethylformamide);
BOC (fert-butyloxycarbonyl, a protecting group); DMAP (1 ,1'-dimethylaminopyridine),
. Ms (methanesulfonyl, mesyl); TFA (trifluoroacetic acid); Ac (acetyl); RP (reverse
30" phase); HPLC (high performance fiquid chromatography) TLC (thin layer
chromatography)
The compounds of formula (1) are most conveniently synthesized by
employing processes analogous to those known in the chemical arts for the

e"eqaastern miety



solvated forns thereof. O these, the p-toluenesul fonate (tosylate) salt

formis general ly preferred . The conmpound of formula
(1'1) may bevey®idsesi zed as outlined in Schenes 14 d%tﬂgﬁsgd
experimental descriptions of each of thesd8nethods is disclose

sequentially in Exanples 1-4 hereinbelow. A further feature of the i nstant-’
i nvention - provides a preferred process including certain

internedi ates .related thereto, for the preparation of corrpound (II)
and this met MEeAUCEoROE simias comppundsh 3ush procesessdarthe manufacture of a '

react ed wi  n Cerop 8l Bmie f) o8 TR UGRY berph o R B BN B e 4”10
br om)phenyl ) éeatyne]sfooﬂmmemm( and ar‘éhl&rstrareamwmbefowrng plocaduredinswinerogheced i s
clized,to the [ui. nol I'ne derrvatrve(2) by

t hen i red dihy dr

treatment wi [r%eamngs of IRRRIC TR %F%% A ‘B’?Y' Y. 3?"'86@ R phemise quaited.
Tr eat ment 50f ThB@reasebéeinvos estrpﬁﬁg Yebh ound offorﬁrutévcﬂg ogen.halide gas, (e.g.,
hydrogen chloride) forms the hydrogen ﬂ de salt o

br ono- 3, 4-di hydr oi soqui nol i ne. Thé hydrogen hal i de salt t hus produced is
then 15 reduced to afford :7-brago-1, 2, 3, 4-tetrahydroi soqui noline (3). The
reduced product is t hen ated by treatment with potassiumnitrate
in concentrated sulfuric acid B he reg|0|soner|cally pure

1, 2, 3, 4-tetrahydroi soqui nol i ne (+

protected by functional i [ 01T 6 RS pydr oi soqui noline ring. .
nitrogen atomw th an approprig 40 brotectrng group. Exenplary of such
protecting groups for the nitrsgepZatom are benzyl and BOC groups
respectively, however other protécting groups may al so be enpl oyed

dependi ng upon ot her renote functional i es present in the nol ecul e and

the conditi 0%|&fmhﬂ®u%W*V@stéfﬁ' Iﬂﬁim ﬂkﬁw’ﬂk}éﬁg .efthe ma' é}g W@ gbne.

description o protecting groups err uses,

Protective Gme'p'? G"hW@ therhygrozsn rerowadfm the tetmhydWSIoaymalmhmg nitkegenyor k,
1091, The T exjid BERRUAUPREthe scastenioLd 304G REULAR MG REASHEL () 1<

hydrogenated in the presence of U on
f or m t he1@or eastptmiviety aiegenerall)ommmabiaﬂ)ea\(aﬁable bhareawsliipeededonted in the for rred

| ed th I d
not i vated  cheitaritdraiyre! 358 BBkl o i5iia, M B35 e Hrmalame Hr der i vat i ve
(7). Exanpl emmbmmtmwmpmyrs@carbexym a6ibl-(¢,; am@mhwra%amolxas—wﬁ&udas
4' -trifluorone é %ﬁ‘ppeé arbo |l ic aci ude th
corr espondi n§" gr& Lol ereﬁ‘ﬁ s S PXdCQﬂ@RqUOQt(ﬁ')\/@rWﬁ%eﬁﬁWW@BBMd
Y pegct i ng The sk Aétich U the mRASCHBAEH f iR cathdolindl B oAl

carbodlim g di met hyl am nopr opyl) - odi| m
hydr ochl & i dQ) lelydrnown psihe 6—[(4’-trrﬂuoromebymimmgcarbonylammo]-3 4-

25 vel | as vaFYaotispauaibia G Mihouon jess rediniVef naef 3837, Cog'
readi |y by t Budkstituientiin @ dornpouridethis ring syktedemay aldo be rdendii&d:aaaﬁ-substltuted
' “3,4-dihydro-1H-isoguinolin-2-yl” morety
An additional aspect of the instant mventron provrdes for an acid addition salt
20 ~of compound (ll). The isoquinoline ring nucleus of compound () contains an isolated
basic oenter. and may therefore form an acid addition salt with various organic and
iriorgariic conjugate acids. For purposes of the instant invention, the expression "acid
' 'additiori"'s'alt'" is' intended to include but not be limited to such salts as the
~ hydrochloride, hydrobromide, sulfate, hydrogen sulfate, phosphate, hydrogen
25 phosphate, dihydrogenphosphate, acetate, succinate, citrate, methanesulfonate
' (mesylate) and p-toluenesulfonate (tosylate) salts, as well as any hydrated or



advant ageously be pol ynmer bound as disclosed in U S. Pat. No. 5,416,193

(the di scl osure of which is incorporated herein by reference).

Addi ti onal W@ 982883 activated 5 car boxy|d.c acid is normal | poremstiedss n t he
presence of a suitable base, for exanple,” an am ne which may be -

pol ymer bound, such as pol yner bound nor pholi no- pol ystyrene. The

above net hod of activating carboxylic acids for coupling with

appropri at esohvdasd fo ' y eing.linmted to the case
of 4'- triflﬁ%ofg%etcoﬁmp% é%‘?%%%@@{ﬁ%%ﬁ%’?%)sﬂ S be applied
equal |y to 9&8Rgraly preferreshxyl i ¢ -aci d resi due disclosed in the instant

speci fication ang.d e Teant----~..  ¢|lalng. Conventional deprotection of
the functional i gﬂ}ft %&@ﬁ?gff?@tﬂ'adi'm?r h% Synthgsized as oufiined kyBehemesn-6f (7)
then furni singsietaileg expatinidnital dedcriptiohd bREAER BEHBYS RicdRE Y diddosed

car boxyki c ﬁg b&g%ﬂ%Zﬁ@%ﬁ et{_%gydr_m soqui nol I n-6-yl') -am de, .

Al ternalivé § (& 45) 1-aGreinbeloy: Arfedher deptw of thedostaot invertionas 15
outlined i pr&viderepréferfaaf ' CEBFH 2 -4-ni trobenzoic
acid is P tr .ea[t?rede Wi tFﬁéécﬁsﬁg{ y d%@ﬁﬁ@%ﬁ%"'?*%%%‘%@ﬂ‘ﬁ&%%f?’ ‘g‘ﬁse to

f or m conpolfRParation of compomshibid andithissneiivag ist dutiimel deteintriin@dhBraeous

.al cohol i c base t IS and arboxylation to yield
conmpound (9). mﬁﬁﬁm’@(}?’&{‘ chgé:%%?ft 83§be‘§ﬁ°phﬁ@ﬂ%%yéﬁ@ﬂg hYdrOb"qm'@%?;acet ic
gghydrRi de i"?ﬁqt@ w@nethukfomlédtegx theiptetiahee 6/ y@@ttof?mfmzatﬁhda?%?ri ]glfe .(éO).i e -

uc n i ng- openi ng_ of conpoun af f ords e
corres Eg nd ?’ngnod@%epﬁfwma g @St-'h@:}g ide derivigiive thus prasivcedistthemesy |
chi oride cyoiized t theweslrsdifyiaissduindifi Seraivy @) BPrEQRRAN (12) . Conpound
ar to tha

(12) is theﬁ N—h (otected in a manner si r described in
Schene 1, PEOSAENYF P.%‘Fﬁ @ Pplyphosphoric acidufTrestmentrof ther cyclizest predust adtht o

furni sh an i i ith 4. 25 -
tlrjlrp : 3or§%?ﬁdf°%f\‘gr?§’r'?e{?zs§ ?é%‘ln'g%(y C %&ﬁgéﬁrgmi!nﬁﬁé‘yﬁ?g?%aa'fd@ﬁﬂtﬂﬁZT eof as
shown and Pro &3¢@M%wuh@ﬁm. Tabdydrogen Ralldersalt thus@roduced ixhbhe

N depr o cf oo o TR R A iR Ge (. The ehgbanduas .

N-deprotected as described prev
WO 98/ 2359then nitrated by treatment with potassium nitra®lin ccg_?entrated sulft[Jric acjid and the
E err

E\/CI{ : 2827/ Oljeaﬁﬁ’someﬁcally-pure nitrated fractions are separatsed to ?//igldlﬁbromo-s-nitro-
1,2,3,4-tetrahydroisoquinoline (4). The nitro compound (4) is then protected by
functionalization of the tetrahydroisoquinoline ring nitrogen atom with an appropriate

20" protecting group. ‘Exemplary of such protecting groups for the nitrogen atom are
benzyl and BOC groups respectively, however other protecting groups may also be
employed depending upon other remote functionalities present in the molecule and
the conditions of the preparative method involved. For a general description of
protecting groups and their uses, see T.W. Greene, Protective Groups in Organic

25  Synthesis, John Wiley & Sons, New York, 1991. The resulting N-protected
tetrahydroisoquinoline product (5) is hydrogenated in the presence of palladium on
. calcium carbonate to form the corresponding 6-amino derivative (6). The amine thus
formed is coupled with 4’-triﬂuoromethylbipheny!-z-carboxylic acid or an activated
form thereof to furnish the corresponding amide derivative (7). Examples of activated
30 forms of carboxylic acids, as well as 4’-triﬂuoromethylbiphenyl-2-carboxylic a.c.:id,
~ include the oorresponding acid haiide, an activated derivati\}e which may be formed
by reacting the free acid with an appropriate, commercially-available carbodiimide,
e.g.,1-(3-dimethylaminopropyl)-s-éthylcarbodiimide hydrochioride (EDC) or 1,1'-

T O
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92/ 23593 PCT/ 1 B97/ 01368

SCHEME 2 wo 98123593 , 20- PCT/IBY7/01368

-

' carboriyldiimidazole (CD), as well as various other activated forms which will be
recognized readily by those skilled in the art. If desired, the EDC may
‘advantageously be polymer bound as disclosed in U.S. Pat. No. 5,416,193 (the
disclosure of which is incorporated herein by reference). Additionally, the activated

5 carboxylic acid is normally reacted in the presence of a suitable base, for example, an
amine which may be polymer bound, such as polymer bound morpholino-
polystyrene. The above method of activating carboxylic acids for coupling with
appropriate substrates is not to be construed as being limited to the case of 4'-

- trifluoromethylbiphenyl-2-carboxylic acid, but may be applied equally to any
10 -carboxylic acid residue disciosed in the instant specification and the appendant
claims. Conventional deprotection of the functionalized tetrahydroisoquinoline ring
nitrogen atom of (7) then furishes compound (il), 4'-trifluoromethyibiphenyl-2-
carboxylic acid-(1,2,3,4-tetrahydroisoquinolin-6-yl)-amide.
Alternatively, compound (Il) may be synthesized by a second route as
15  outlined in Scheme 2. Referring now to Scheme 2, 2-chloro-4-nitrobenzoic acid is
treated with dimethyl malonate in the presence of base to form compound (8).
Compound (8) may then be treated with aqueous alcoholic base to effect hydrolysis
and decarbdxylation to yield compound (9). Compound (9) may, if desired, be treated
with acetic anhydride in toluene or other suitable solvent to furnish anhydride (10).
20 Reduction of compound (9) or rfhg-opening of compound (10) affords the
- corresponding diol (11) Which is then cyclized by treatment with mésyl chioride
- followed by ammonia, thus affording compound (12). Compound (12) is then N-
protected in a manner similar to that described in Scheme 1, to yield compound (13),
which, in turn, is reduced to furnish amine (6). Amine (6) is then coupled with 4'-
25  ftrifluoromethylbiphenyl-2-carboxylic acid or an activated form thereof as shown and
“described hereinabove in Scheme 1 to fumish the corresponding amide analog (7) of
compound (ll). Compound (7) is then N-deprotected as described previously to afford
.compouhd (If).
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‘In an additional, alternative synthetic route, compound (I1) may be
synthesized as shown and described in Scheme 3. The nitro diol (11) from Scheme
2, is hydrogenated in the presence of a suitable catalyst, for example platinum on
S5 carbon, to form the corresponding amino diol (14). The diol so produced may then be
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The preferred synthetlc route to compound (lf), however, is outlined below in
Scheme 4. Here, the nitrated dlac:d (9) from Scheme 2 is reacted with benzylamine in
-acidic medium to fumish the cyclized isoquinoline dione (16). This type of
' cyclocondenéation reaction is normally effected in a high boiling, protic solvent such
10 asaceticacid ata température sufficient to induce ring-closure, usually the reflux
temperature of the solvent. In the practice of the instant process, preferably an acetic
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acid solution of benzylamine and compound (9) is heated at reflux temperature for a
perio_d__of 18 hours and the formed isoquinoline dione (16) is isolated by conventional
workup. Alternatively, diacid (9) may be converted into an activated form as
described hereinabove and then condensed with benzylamine. A two-step reduction
5 fumishes the N-protected, 6-amino isoquinoline derivative (18) which is then
functionalized with 4'-trifluoromethylbiphenyl-2-carboxylic acid or an activated form
thereof to afford the benzylated amide (19). In the initial step of the reduction
‘process, dione (16) may be reduced to compound (17) by a variety of reducing
agents including various diborane and borohydride complexes such as diborane/THF,

10  diborane/DMS, sodium borohydride/boron trifluoride etherate, and the like in aprotic
solvent systems such as THF, alkyl sthers, toluene and so forth at temperatures
which range from about 0° C to the refiux temperature of the chosen solvent. In the
preferred mode of the instant process, compound (16} is reduced to the N-protected,
6-nitroisoquinoline derivative (17) using'sddium borohydride/boron frifluoride etherate

15 in THF at 0° to reflux over a period of approximately 16 hours. In the second
reductive step of the instant process, oon"'lpound (17) is reduced to amine (18). The
skilled artisan will recognize readily a number of methods available for the reduction
of the aromatic nitro group of compound (17) including Zn/aqueous HCI, Fe/acetic
acid/water, and a diversity of catalytic methods including hydrogenation in the '

20 presénce of pélladium, platinum, platinum oxide, rhenium and the like in protic or
aprotic solvents at hydrogen pressures ranging from 1-1,000 psi. In the practice of
the instant process, it is preferred that the reduétion of compound (17) be effected
using catalytic hydrogenation in the presence of platinum oxide in THF at a hydrogen
pressure of 50 psi. Compound (18) is then coupled with 4‘-triﬂuoromethy_lbiphenyl-z-

25 carboxylic acid as described in Scheme 1 to fumish amide (1. 9). A variety of
preparative methods for the deprotection of compound (19) will be known to those
skilled in the art. In the practice of the instant process, compound (19) is preferably
_deprofected using palladium hydroxide on carbon in the presence of ammonium
formate. The deprotection step is effected at a temperature of 60° C for a period of

30 approximately 3 hoursin a methanol/THF solvent system. '
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N-Deprotect

an
fTh_e coupling processes employed in the synthesis of compounds of formula
(1) begin with compound (1l) and generally involve conventional methods or minor
modifications thereof, With specific reference to the compounds of the instant
5 invention a total of ten preparative routes were used for the preparation of
compounds of structure () and each of these is described in general terms in
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usually |solated For use in biological screens, the free base was, in. most instances

“converted into the hydrochloride salt form by conventionai methods '

15 Method A
‘The procedure of Method A is represented by the following scheme and is

essentially analogous to the route described by Abdel-Magid, et al., Tetrahedron.
Lett., 1990; 31:5595. In Method A, an appropriately substituted aldehyde is
condensed with compound (i) via a reductive amination procedure. Although a

20  diversity of reducing agents such as sodium borohydride, sodium cyanoborohydride,
lithium aluminum hydride, sodium triacetoxyborchydride and other suitable
borohydride reducing agents may be employed' with success in the practice of
Method A, sodium triacetoxyborohydride is usually preferred. In addition, 1.0 to 2.0
equivalents of aldehyde are generally prefered. The reductive amination pfocedure of

25 Method A may be carried out in either a protlc or aprotic solvent such as methanol, "
ethanol, THF, or DMF. '

o /@:)'Hgggme Amination |
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10 MethodSC, including certain nodifications thereto, are provided in

Exanple 7 - herei nbel ow. . Met hod D The procedure of
Method D is represented by the follow ng scheme. In 15 Met hod D, conpound
(I'1) is coupetltbd®Bt h an appropriate G.bearing substrate via a " M chael

ddi ti tion Such add t 1K to t ki lled
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gener al | y pints egactive leaving groups may be employed. For example, the hydroxyl groups

may be converted into their respective mesylates, tosylates, or triflates by reaction

with a corresponding acid, acid halide or acid anhydride. Alternatively, the

15  dihydroxyalkyl substituents of compound (15) may be converted into alkyl halides. In
the practice of the instant Method, mesyl chloride is generally preferred as the
cyclization catalyst. The cyclocondensation reaction of Method B is normally

performed in an aprotic solvent such as THF or methylene chioride.

G- NHz
ng Closure

(15)

20 The experimental details and physicochemical data of the compounds
produced according to Method B are provided in Example 6 hereinbelow.

tho:
The procedure of Method C is represented by the followmg scheme. In
25 Method C, compound (ll) is coupled in the presence of a base, with an appropriate
G-beanng moiety activated with a leaving group (-X). While many such leaving
groups will be known to the skilled artisan, for purposes of the instant invention, it is _
generally preferred that the leaving group be a halogen atom such as chlorine,
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. Method D
The procedure of Method D is represented by the following scheme. In

-Method D, compound (1) is coupled with an appropriate G-bearing substrate via a
Michael addition reaction. Such addition reactions are well known to those skilled in

15

the art, including the various permutations thereof. For a detailed discussion of the
‘Michael addition reaction seé, for example, H. O. House, Maodem Synthetic
Migw_s, 2nd Ed., W. A, Benjamin, inc., Menlo Park, CA, 1972). These addition
reactions are normally carried out in protic solvents such as water, the lower alcohols

(e.g. methanol or ethanol) or acetic acid. In the present exah'lple, acefic acid is
generally preferred. |
) CFaf- o

mH Michael Add'y, I
N o
H

D

20
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The experimental details and physicochemical data of the compounds produced
according to Method E are provided in Example 9 hereinbelow.

20 Method F
The procedure of Method F is represented by the following scheme. In the
| practice of Method F, a precursor incorporating a reducible moiety, i.e. G, is
converted into compound (). It is to be understood that a wide variety of reducible
substrates may b_e transformed successfully using this method and that this
25  procedure is no way limited to the instant exémple which is illustrative for the
synthesis of a compopnd of structure (1) by the reduction of a carbonyl compound.
For purposes of the instant Method, an appropriately substituted carbonyl derivative
(I') may be synthesized by treating compound (il) with a carboxylic écid oran
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success. wookbssepracti ce of Method G an organic basepgm-;mags
N, N' - di met hyl am nopyridine is usually pBBferred. As has been noted

previously, it is well within the ability of the skilled artisan to effect
derivati zations of the N-hydroxyethyl noiety other than the acylation
transf ormati ons sclosed in Method G and the teachin

) f th
i nst ant  MetaSHYAted @"ﬁd‘?erﬁ‘éf kghe pragent case theCoMROURG, 41*’@#?@6‘%‘%3@8@9’%; eto.

CF3 - "2-carboxylic acid-[2-(thipphen- - 234-t trQF uinolin-85fHamid®
Specific val. uesm%y(;?a-' [ (Tnop en%% c&tyl)‘f 5 y%ronszﬁqong yf] h-t-he- synthetlc-

det ai | s andll') is congened lotodhemrmpou@ngaradsc%df@dnmby treaiment wnth anMethod H 15

. The conpl.et t f
oo ©'aBpREAER 14l o] addRl b Rod RRLGREL B bR AL ONIAD 1O,
hydrol yged foreexahpld, sodium borohydﬂ:m mmm;hnﬁz‘xumpbydme%d other stitabjer acti ce of
Met hod H, ound 94 is onvejentl isolated .in the formof the
free base, %%%55‘?9 BRBPE FI‘@&FM&‘? Wﬁ@gﬁ'f‘? '%'?qdys?d%'ghj ﬁ}eéegﬁ?te that a wide
variety of e&ﬁhﬂleaggdnﬁm%rcﬁﬁﬂﬁ@e lﬁﬁlénérﬁll}f ;Sréféﬁdd VA Eblvéri 's?stérhlb%h’fp%hlﬂe i f
desired. Such acid addition salt forns may formed as descri bed
her ei nbel owith other functional gmpggyl’rgggggy be present and the nature of the reducible_ 35_
PCT/ 1 B97/ Ojrﬁcﬁéty involved will be determined readily by one of ordinary skill in the art. Such
10  solvents include, for example, THF, DMF, acefic acid, methanol, ethanol and the like. -
However, depending upon the reactive nature of the reducible moiety, certain
deviations which will be well known to the skilled artisan, may be required from the

above general teaching.

CF3
.G'
,@O Reductmn
o (II')
G is /"\/(l;-\)

15 The related synthetic details and physicochemical data for the compounds produced
according to Method F, including compound (II') are described hereinbelow in
Example 10.

' Method G
20 .
The procedure of Méthod G is represented by the following general scheme. Iﬁ
Method G, Compound 67 from Example 6 is derivatized by an appropriate synthetic
sequence, preferably acylation, of the N-hydroxyethyl mmety of the |soqu1nol|ne
nucleus. Where applicable, such derivatization reactuons mcludmg acyla'non, may be
25 effected in the presence of a base. For example, various organic bases such as
friethylamine, pyridine, N,N'-dimethylaminopyrfdine, and the like may be employed
conveniently. Similarly, certain inorganic bases such as sodium carbonate, potassium



CF3 CF3 : [err]
In Step 2 of Method H, the N-am noethyl noiety of the isoquinoline ring
nucl eus WO923593of Conpound 94 is deriggtized in an appr ofIGTABE/ER heti c
sequence, preferably ' am dation. The N-am noethyl noiety of -7- .
Conpound 94 may be am dated with a w de 10 variety of reagents which
may i nclude carboxylic acids, acid halides, acid anhydrides,

| socyanat egarbongielhAF IR a{;géu B et With'sBSHs8 ththe'priatlice/brMlethsg @e! | known
to those ] ski?‘?egéﬁ%yt e ar‘%g.e Tle am _atlhon procedures of Method H
may be ef f @btosganis basecuch as N,N'-dimathylaminopytidingisaisuallycpreferrad Hasskas

Furt her nor N, Y Nt ~h - - e e GO y|d||m dazol e
(Co1) or 1009 BoREHS AR B e hatd i e aisen 48R

hydr ochl or idervatEEiRnsaf $hetd-hegdnokystied mulety othepthao thd adyiatioh transformeationsvi t hi n

t he puryiew, . f e skilled.artisan to effect deriyatizations of
Lhe N et ndisciesed iMefiod 5 fad e fachins of 1% ngt e E5d afedit bR ot

t r ansf or naiak @emgdingiet @oR thereldet hod H, and the teachings of t he

i nstant Method are not to be construed as being [imted solely thereto. In
sever al I nstances mnor variations in the choice of am dating
reagents werggenpl oyed in.the 20 synt hesi s ofCI%er__t__ai n conpounds by this
Met hod and pgriinent experinmental details for each of these

vari ations & found in Exanple 12. ' Specific values for -G as

wel | as sy i c det 2 | s.and _phygi coc.hem' cal relgted thereto
are present eq irpEx 1N shtwno Ibeswiipdiish OW.
PCT/ | B97/ 01368 : >
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(67) _ I B ()
10  Specific values for -G will be found in Example 11 along with the synthefic details and

Irz

physicochemical data related thereto.

Method H

15 . The complete pi'ocedure of'Method H 'i's repre_sehted in the following two
o schemes. . |
In Step 1 of Method H, Compound 49 from Example 6 is hydrolyzed to the free
N-aminoethy! _ngp_o_mia& In the practice of Method H, Compound 94 is most
_conveniently isolated in the form of the free base, however one skilled in the art will
20 appreciate that a wide variety of acid addition salts may be formed with this substrate,
~ if desired. Such acid addition salt forms may be formed as described hereinbelow.



Met hod | The conpl ete procedure of Method | is represented by

the following two 5 schenes. In Step 1 of Method 1, Conpound 61
from Examyd e8/8s9% deprotected to furni : Conpound 10@CI/MBITME6E nst ant
exanpl e, catal ytic hydrogenation was Uug to effect deprotection.

al t hough alternate routes will be known to the skilled artisan. Step 1
[err] - In Step 2 of Method 1, the piperidine ring
nitrogen o npound 106 is . derivatized with an appropriate .

functi onal ¥t~ preferably an al kyl or acyl group. One skilled in the

art will appreciate readily the fact that many anal ogous transformations
--are-posstble at- thirs nitrogen atom by the intrqduction of substituents

~ot her _t han t_ _c?se 15  descri bed herein, Stiep 2 CF3
CF3 - For purposes of thesSsgstant .invention, the -
prefered al or acyl substltugnt 23530 may | _ntroduced by a vq{] pety of
known net hotg” A ky dnh!g,égl act am ne
substrate wiith aQ- : D agentofor‘E'X'aTrp' &l K 8| i e
“preferably ting the amine by a reduct| m rf}xti'on pr ocedur e such as
t hat AD 9 /2? ?3 '
PCT/ | B97/ 01368 49 | | 49
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(99
in Step 2 of Method H, the N-aminoethyl moiety of the isoquinoline ring nucleus
of Compound 94 is derivatized in an appropriate synthetic sequence, preferably |
amidation. The N-aminoethyl moiety of Compound 94 may be amidated with a wide
10  variety of reagents which may include carboxylic acids, acid halides, acid anhydrides,
~ isocyanates, isothiocyanates and similar reactants which will be well known to those
skilled in the art. The amidation procedures of Method H may be effected with or
‘without the presence of a base. Furthermore, an activating agent such as 1,1-
- carbonyldiimidazole (CDI) or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
15 hydrochldride (EDC) may be employed where appropriate. It is well within the purview
of the skilled artisan to effect derivatizations of the N-aminoethyl moiety other than
the preferred amidation transformations disclosed in Method H, and the teachings of
~ the instant Method are not to be construed as being limited solely thereto. In several
instancés minor variations in the choice of amidating reagents were employed in the
-.—-..20 _ . synthesis of certain compounds by this Method and pertinent experimental details for
each of these variations are found in'Example 12.
-Specific values for -G as well as synthetic details and physicochemical data
related thereto are presented in Example 12 shown hereinbelow.



descri bed herei nabove in Method A Acylation of the amne is preferably

effected by a process anal ogous to that described herei nabove in
Vet hod HWO9823593 = Exenplary, non-lingting values for - BCEABYIP6Sas t he
synthetic details and physi cochemcal data related thereto for-®ethod
| wll be found in Exanple 13 5 her ei nbel ow. Met hod J

The procedure of Method J is shown bel ow. Here, the cyanoethyl group of 10
Conpound 74 from Exanple 7 is cyclized with formc hydrazine in the
presence of base to yield Conpound 111. It will be appreciated that
the nitril éMethogfy of - Compound 74 is capable of functioning as the
“penul timat e precursor to other het erocyclic ring systens and the
.present exanple is offered only for the purpose of illustration and
‘not |imtation.THécomplete procelidre of Method | is represented by the following two

CF3 The preparative details and physicochem cal
dat a rePat S¥heMEFet o for Conpound 111 of Method J are found in
Exanpl e 14 her ghrdigh 9 Method 1, Compdihid\63dn? BERAmpPIR 6119 depratedtedto itRRAT ques of
purification and separation known to those skilled in the art nay be
used to i sdbempoundel 0o indbe imstantexarmple. datahdicthydiegenation waswshd faeffant ques

e oA o s U A RO

chr omat ogr aphy ography using conmon adsorbents
such as silgtep1gel , and thin-layer chromatography), recrystallization, and
differenti al (i.e., liquid-liquid) ext ract'blgn t echni ques. WO

98/ 23593 3
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In Step 2 of Method I; the piperidine ring nitrogen of Compound 106 is
derivatized with an appropﬁate functionality, preferably an alky! or acyl group. One
skilled in thé art will appreciate readily the fact that many analogous transformations
are possible at this nitrogen atom by the introduction of substituents other than those

. 15 described herein.

Step 2

I ®
N-Derivatization
N Sl N
<8 ==Y
. @

(106)

For purposes of the instant invention, the prefered alkyl or acyl substituents
20. may be introduced by a variety of known methods. Alkylation procedures may involve
contacting the amine substrate with an alkyating agent for example and alkyl halide
or, preferably, alkylating the amine by a reductive amination procedure such as that



The conpounds descri bed herein formcationic salts such as acid addition

salts and the expression "pharnmaceutically-acceptable salts" is
intended twodsfispe but not be linmted to such salts agcisro136s
hydr ochl ori de, hydrobrom de, sulfate, hyti'3r40gen sul f at e, phosphate,

hydr ogen phosphate, di hydrogenphosphate, acetate, succinate, citrate, 5 -
nmet hanesul fonate (nesyl.ate) and p-tol uenesul fonate (tosyl at e) salts, as
wel | as rated or saqlvated forns thereof. Fqor nmany c rrpounds

pol yaddi t i ondes?&ﬁ? inabove in Method \ciation, the-amingrs referably effected by ahe
- acid -addi ti qﬂoééastama%owa tRAHRELHIE HafeitdbRve [nMeRbd HAvent i on, incl udi ng.

t hose of conpound (| I), be prepared readily- by-reacting the base. f QLB

with an 10  appkXgmpl WG"WFW%Y@-’%PU'G ahwel asibesynthelodeigilsandonobasic

acid (e.g., éH" roochemlﬁalem{a%ﬁke%thgr%ho foﬂﬁlgﬁ%grlﬂ}ﬂf&r?ofjﬁq mté}& le 13

p-t ol uenesul T onate aceta rogen Or o d|ba5|c acid
(e.qg., tlee hyeteiobelowsul fate, the succrnate) or ‘the dlhydrogen : f or m of
.a tribasic acid (e.g., the dihydrogen phosphate, the citrate), at |east one
mol ar equi val ent and usually a nolar excess of the acid is enpl oyed.
However when sucllethbgJ salts as the sulfate, the hem succinate, the

hydrogen phosphate or the phosphate are. ~  desired, the appropriate and
stoichionetric equivalent of the acid will generally be used. The

free base and t §H6Wn i ch
t he desired sal Pﬁ‘%gg%f{ri?@%ééxoﬁn becha?Wermv?n?esgﬁbl ‘?g‘i““?ﬂg’ %r&ﬁ}%f"h
concent ri& i &P’DPOQW 4 from Exampladris bydpzlad with foopicthiydragine dri ﬂretpm;senee ef fect

obt ai ned by vent 0 .The ¢ unds of the
i nstant i nveg#:éoﬁgglrdteé%ﬁ%ﬂ"gaggr?‘?\qﬁl range&'ai‘?gdthgtrth T""ﬁe mer&andi ngly used
in conbi nat |omnmurid7.;4|pbquammummhnhgaemqwnahhate:@aédr%rtobthéirl uent
suitable to ,oral . ? 'g ¥§g? m’Sw tabl e har rraceutl cal I))/ acceptable
carriers i ndlqiIQEYCIC fing syplems angdy apr?%% xample igioffgrescnlyFArthe PalFRase Shqueous
-Or organi ¢ Sils#atieand ddtsimRafidnve - “conmpound wi || be present in such
phar ITB.CEUtI cal conpositions in anounts sufficient 25 to provide the
desired éosage anount in the range described bel ow. - Thus, for oral
adm ni strati O@ﬁshe conmpounds nay be conbi ned v&gh a suitable solid or
liquid carrier or di I uent to form capsul s, tabl ets, powders, syrups,
.solutions, s [ hhar maceuti cal conpositions
may, if desi as g avorants,
sweet ener s,
capsul es, ang A1 uchANg s guAl
tragacanth, ia,Hcorn starch or gelatin; pi egts such as dical cium.. .
phosphate; a di si ntegrating agent such g~ corn aiﬂ?ch, potato starch,
alginic acid; a |udfPcant such '~ as magnesi um st earat N \nd a
sweet eni ng agent such as sucrose, lactose or - gy /WQQB 3593
PCT/ 1 B97/ 01368 - 36-
saccharin. Wien a dosage unit formis a capsule, it may contain, in
addition to materials of the above type, a liquid carrier such as a
‘;?tt)cl) (r)rlo ljl fy theThpeh;;rgpa:raﬁ(@déﬁiﬁ afl 'pﬁysﬂaéhérhicéﬂo%tarpe‘fatgd?thgféﬁ?d?t as coatings
Compound 111 of Method J are found in Example 14 hereinbelow.

20 Conventional methods and/or techniques of punf cation and separation known
“to those skilled in the art may be used to isolate the compounds of this invention.
Such tfechniques include, for example, the well-known and established types of
chromatography (such as HPLC, column chromatography using-common adsorbents—- - —
such as silica gel, and thin layer chromatography) recrystalllzatlon and differential
25 | | (i.e., hqmd-lxqurd) extraction techmques



formof the dosage unit. For instance, tablets may be coated with shell ac,
sugar or 5 both. A syrup or elixir may contain, in addition to the

active i YPOBREE, sucrose as a syeet ening agent, mECHIBI 91368
propyl parabens as preservatives, a dye and a flavoring such as~.
cherry or orange flavor. - The conpounds of the instant

I nvention may al so be adm nistered parenterally. For parenteral

- adninistration ghgf eGSR 4OdSsd dﬂsfeﬁfm%sﬁonms&s%a{aésc.agu@g&%saléo or

organic nediat jec a I 'ONs™ or suspensi-ons tions or
suspensi onsaraf the leapnessuom I'nhermaceuticallysacceptaliie spits? iinteddédtodefioe butinatabl y

neccesary., enimigg B aieh R A8 e Byrcnck, Bl e, Ay SRR e P (e

l'i quid .dil ustids ﬁatésﬁydr@guﬂqur@dphai@tdmydﬁogyhpﬂiosphate acesatéfswcmate gightene or
gl ucose._1In thls ca aCIt%’GﬁY‘ e steril e agueous nedj a gg&‘o yed 15 are all

readi | y Savamethgnesuiipnate #e) mpntqimsv&@nﬁtet&qu) &8¥e@sor di nary
skill hydrated B?séli}éted foiis Fﬁ?érﬁ&t ?VoﬁHaH\T{ BSHAb LS Bl b SdifbrP s Hré ons nay

al so be manufactured in ormot sterile solid conpositions which
can al so befegsiblegngdint desirableeri | e wat er, . or sonme other sterile

| ect abl e rec sga Laeehh P el ool REHIGE pldSEtjovention, iRbdiRg 1 O can

al so be preparedl wat er, pgol

- (e.g., dl yC’fhbséofWGr(lw) mlay belprepuied regdiycthyprebstirgitye bmfghysmith ansui t abl e
m xt ure

pol yvi nfﬂ py??%?‘?r@gé\gg%’ﬁf ?rg?l%u%é"&h%?ﬂﬁ of S %OP%"!(J);&&%%, e as aqueous

sol utions Ofcydﬁeér%nd‘éoih\éWyeroBWﬁIH@Qﬁé'Et&ﬁéﬂééul?&%@‘t@édétate) the Hdirégenof t he
conmpounds. Under ordinary conditions of storage and use, these

pr epar at i onf®REf ackhasis a@‘lde(e;sr doe h%rpg%sqffatepmﬁyﬁ@m@tﬁ)eorgthemdmen
m cr oor gani ﬁ:%ofaﬁn%as%d @i%&'ﬂl ﬁdr%@%h‘bh&ﬁﬁa@r ﬁ@%ﬁtﬁa@egaﬁ le&dt onERibkG can

then be admnistere it ravenou traperiton
subcut aneouedu;:valem and wswatlysonblar éxcess of the acid is emflbyedo Héowmeumen sucH or ns

suitablg fo se I nclude steri|

di's per sﬁ-’o nsg%[ﬁgésetﬁ% ?Mag &W’?‘f g}at? ﬁ’ée M@%ﬁ%ﬁéﬁﬁ% °To‘ih8 E’E'Pgé'?ag%g

steri : e in Jd dedirad) thespbtgbn?tlefangrstdihrﬁmmh thc ed:lﬂvalémh ofithle acialowilh gerltetrallloyfllmr m nust be
sterile and 30 t be i.d tQ,the extent that. easy abilLity
exists. It HoRth T Caediee a0 din agare uscaly OmRn ip AEoRoNRRHAASMRTE and

st or age. andtheliesiré®sdlf ReipivRék, @8 8abé othBRvise xsolateﬂfb?t @iﬁc@ﬂ?ﬂtﬁﬁ olgid on of

m croorgani sns such as bacteria and fungi. sterilized,

for exanpl eMotRerfiqyarosby 8% RreGipiiRlMe sﬁe;aebtémabw&%acm'm qf i nagrsolvept.

WO 98/ 27593 The compounds of th lly administrable and are "
PCT/ 1 B97/ 01368 poun ncc?r‘B%t??att"?"r?Sﬂ%'%aerrﬁ"y |ar(1ig lz;gent S ri'nt o the

conposi t i onascopdingly used lad:oa'ioimgommﬂrn aphamepceutically acaeptableosgrosyiariddusnt wher e

such irradi r t he
drug fornul g‘?’%@% 8 orﬁ%@&éd&q‘oﬁs A%%P%ﬁgfﬁi%ggﬁg%g@géﬁ@%&% 'ﬁ%lllj hs may
11 ncl udef i ninert sghd Elemummk emt!:l annrj] eterile aqﬁe%uﬂrtdrgmﬁdluﬂoabl Fhe activepi cal

osage forng_and the e and t nma , COL
ot ot i BAPBRA N b st SiFE e beaiiod) coRpostons in amouRE I .00 of -
a conpozfd @ protie titsdedited HosLRBENRIUNYMAItREIrdnge admeabelbwd THuk!fororal
generally be varied according to principles well known in the art t aki ng

i nto accounfdministration fhe @EW@P“Q%I“QY be WE‘B%W’&“ 8§uitRblegplid aE Yiawid camigr t he -
route of ad éﬁh’{ B b capslies S86ER! powddls, syRipS CBARIGAS Sikbdnsins2iidivne stered
00 ?a (S ?wman) sg AR

toawarmb ani mal "(such as a
like. The pharmaceutical compositions may, if desired, contain additional -
components such as flavorants, sweeteners, excipients and the like. _
30 The tablets pills, capsules, and the like may-also contain a bmder such as gum
tragacanth, acacia, com starch or gelatin; excipients such as dicalcium phosphate; a
disintegrating agent such as comn starch, potato starch, alginic acid; a-lubricant such

as magnesium stearate; and a sweetening agent such as sucrose, lactose or



that an effective dose, usually a daily dose adm nistered in unitary or

di vi ded portions, Is received, for exanple a dose in the range of
about 0.1 WO WESM3 15 ny/ kg body weight, preferably aeysofoizgy about
5 ng/ kg body weight. The total daily dos&36- received will generally be

between 1 and 1000 ng, preferably between 5 and 350 15 ng. The abové™
dosages are exenplary of the average case; there can, of course, be

i ndi vi dual i S re higher. or lower doasge ranges are nerited, and
such gée‘%/“?'% i'orYQQe %d%agﬁiuﬁ't?‘ﬁ@ 138 GARSUR 'ftfﬂ%cq"g%m Aggition to :
The conpoundsaterialshe therahavettype)dGiglid @Errar ﬁ;cﬁqsié/ﬁuf&l.deter n.ned in the

fol | ow ng Dbi'ol"og] cal” screens. .20 - The activity of ‘a conpound |
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100 [errl - ofor¢afedt | 'nfﬂé&a d | fir Lhe X cells
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anti body, gdr e@fnvegmdlsmgnﬁhﬂ@mﬁﬂ@nbelyvin)gpyrroﬁéédérana txddfes tEMBAT | 0N
at roomte '@tdé:}/gel shaIS solsutllt.on IH? aspl rated and the wells are
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i ncubat ed f Bﬁ%f%hif“ay(%ﬁt?wprﬁmém preventithe growdtpofrmaiciootganisnes. wel | s ar e
washed 25t i IThe irjectade ¥Sutshd prdardd in is hanner can then be administered

intravenously, intraperitoneally, subcutaneously, or intramuscularly.
. The pharmaceutical forms suitable for injectable use include sterile aqueous

solutigns 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. They may be

sterilized, for example, by filtration through a bacteria-retaining filter, by

- 30 .



ng/ mM p-nitrophenyl phosphate (pNPP; Sigma) in 25 nM sodi um bi carbonate/2 niv
MyCl 2, pH 9.5, are added to each well and incubated for 20-30 m nut es and
then the WO98238action is terminated by the addition of 50 pr/aR

NaOH. Absorbance of each well is rédd at 405 nm and the bac.{<gr ound at
650 nmis subtracted. Apo B 20 concentration is calculated froma T
standard curve constructed frompurified LDL standards that are run’

in paraIIeI-' : assa is measured in an anal ogous
manner exce|'o|1 {‘#?% rﬁ%‘?ﬂlﬂﬂgeéep mtﬁae APMpesionse Ry iwediating or heatiigace of
the ariti bodtlmcdmosﬁwnsﬁrl’%?&sﬁﬁll'rﬁéiﬂtlhd‘&%@atnhg% l?oZ% Qgpl%é S‘ge #E”St ead of-

.room Activity ca dif a test

~conmpeound i AP nB?équﬁé’(‘ﬁ F’Wtfw gtion | y. o I nhi bition of MIP _
activity by a cadBm er Vi, th i.nhi bition
of transfer of radi gllqéattgg? @Q‘%ru?g?%@lﬁ%%q?%%qﬁ‘g Eggrsﬁ-@rﬁ'épﬂ%'tard%ptor
vesi cl e i nSYHiBgyaldakiptsetopicabdosage dormsnam thE Rke ahethes® AR WieprePhraar epar i ng
MIP is C&?qigg H? %SM of V\étr@\ferau nd Zilversmt (B| ochem

Bi ophys. Act é‘? '6)°OMBIGNY pcrep rfﬁﬁ"qfl"'tfer chunks, frozen at
-80[err] C, are Thedeshgerofiacempoiing etthe instant ind8ik wm,q ies Wi th
“ice cold 0. %@ crose W th glﬂiu subs<eamlfearl?tt| stelp?g bei s%ﬁ?ﬁﬁﬁ&éretd rT@rm@d on

ice. A 50% %5 arieq ascoz@nmerm well kpewp i the azlciahgg mt@acmm

WD 98/ 23593the severity of the condmon bem fri |
'PCT/ | B97/ 01368 Bl ven emorygte da”detshteﬁ%“te?ﬂad'ﬁ'BﬁHaﬁ%t D geperdl. | yt ed

1:1 with 0. %?W%M%@éeaﬁmmstered te g warfbiapeed ahimD(s0B0 ax aduhiiny 89 m n at
4[err]C T ase, a centrifuged at
10000 g oy borecius ot USRAP ST Mot S aieilnyniany of flided portons,

ni cr osones 'ﬁéqueé{eédfObeamMealdosgatmelraﬁg‘e of@bot @01 % abolio]5 rhig kg‘ gThe
supenat ant cro ellet Is SuSpented in a
i ﬁl nal vol‘*lljé Feéé?‘é@?%f;&ﬁq toé'gelr'tgsse@g Wﬁ'gf‘g Theriptapdailygoset art i ng

liver wei ghecewemwmghﬁerﬁll ¢ Betivekn Bl 81@ i di V, ded
into 13 frqﬁé and ceyrll-.tjrlﬁu e%l atn logOW%OErefera?lyBé%éﬂ%%gﬁ

super natant 54 S%H OV Jrsrags arie WW@B’@@Y&EQQ@BS@tﬂwr&c&n snf@oaldeftlie)zen
- - K BY tam@ t f th
o 0 e Mersting: of RifRbbalte ndib ardefied” S STy 5.t |

assay, a tfg@v\eﬁgp i S suspen
50 mv KCl ’I\W‘”‘ Hfheacopeofthlamuennon mM of a 0.54% deoxychol ate (pH
rerbr ane. AfLer o Found Y the Wekfh iiddH o acive g5 dEleBMIGd in thei i gt he-

menbrane. After 30 mn I ncubation onrc
suspensi onf?@“mawlpgugl@rmsloS 000 x g for 75 mn. The supernatant,

cont ai pphyg the I P te zed for 2-3 days with 4 changes'
of assay 15 f%brm"?l% Cﬁ&@pnc@a%@ng@a{%%@on cgn hmasﬁssed@yoz% :
pH 7. 4). Tmeasunng Inhlbltnnopr(eBsh’EBtlbﬁmﬂ-ﬂéHGi%éﬂ& 4[err]C and diluted 1: 5

wi th assay buff bef ore use. preparati onis show no not abl e
| oss of transf é—fer PQ&“‘R}F £ PR '%’PUP@@QSJ\&O@ﬁ?dﬁﬁQIes Medidraydus 10% fetal |

Li posones boeng sefuat @fowth Gedd he r 20
t enper at ur e $)ﬁaﬂthh soénglrd%at i on ng? %B%‘?ggg?g”%gﬁag?g%ffgm ga@'é)ﬁ)ery '
phosphat i dfff Pffecontaining ihcarbongdiewidenantil they hesappraxdimaliely 7% n, and 0. 82 nmM

[[err] 25 -t ebsilueht Aéérﬁp&ﬂr(d étéﬁfnﬁﬁ glssplx%%?%o 2 mMh dlmgthglsssﬁ?fgmgg frer. The '_

lipids in chl oroformare a
which is then diluted to 1 mM in growth medium. Serial 1:1 dilutions of this stock are

~ made in growth medium and 100 ml of each are added to separate wells of a 96-well
culture'plates containing HepG2 cells. Twenty four hours later, growth medium is

~—m - ... COllected and assayed by specific ELISA for Apo B and, as a control, Apo AI'

30 concentrations. Inhibitors are identified as compounds that decrease Apo B secretion

into the medium without affecting the secretion of apoAl. The ELISA for ApoBis

performed as follows. Monoclonal antibody against human Apo B (Chemicon;

Temecula, CA) is diluted to 5 mg/ml in phosphéte buffered (8.76 g/L NaCl, 0.385 g/L



anounts and dried under a nitrogen stream before hydrating with assay

buf fer. Acceptor |iposones are al so prepared under a nitrogen

at nospher ewayos/13sox oom 25 tenperature bath sonication of a phGR946ises Of

1.2 MM PC, 2.3 nMtriolein and 30 pM -38-[[err]H -PC (50 G /nol) (NEN

Boston, MA) in assay buffer. The donor and acceptor | i posones aré”

centrifuged at 160,000 x g for 2 hrs at 7[err]C. The top 80% of the

Ssupemat ant ,. h%[@ c?nt ains small wunilamellar |iposones, is carefully renmoved
4a

and st 2500 KHP G srinefezisis (PBS 2% Npeilnd s0d 198 rilre he
Lransf er - as e t58ach wel of FRVEIPHILY (NUNCMERE! RebnUSEA G, i) or assay
g ptor vésicles

which is initiated by mxin nor and acce es.

ogether . . . .

with the solavermighiineubaiibneatceom tampbratare the antibodyt setutienlis rémovédant wefls ei t her

. 0% . \ - 50 ini . 1

200, o1 ac P B S A EERIASE it St o bl BR Bichoy "
98/ 235935 ' incubating wells for 1-3 hours in'a solution of 1% (w/v) bovine serum albumin S'BSA)

-PCT/ 1 B97/ 01368, . ' - 40-

| i posores arfBAd®P PRS/gidey; 1q.9[1€(§f1‘(ﬁiﬂu§ﬂi9{t'@ﬂﬁ9fQ(P‘!V@rm?qﬁ%"ﬂ'ﬁf&m the HapQ%7[err] C
for 4B mn _ i SEhe
L0006 (w v} B AR B IpeT6 StdcBRTRalY SobRITOTuf et AL Tall T °
mn of agit 2% h BSAne RESiaride)iappaddeddo ebciuwell and incubatedtfbret StAlEs.c Wells| ose,

‘are sel ecti ' d?rm i S cent rd ation., An - gliquot
of the supeﬁ%éﬁ@%n al ﬁ%r%at:ahqgnéasg@‘é'd? ‘g\%}g?r? g@?&%@q’lﬂgr@cﬁ?ﬂpgdmgﬁﬂ' ‘?he 3H
and [ er PC @1/A0CO dilution stitie secandbydntibedyl, beatrmti-haman Ao ®/@henfidon.c cept or

| i posones a . ercent triglyceride transfer using fijirst order

ki netics. | %eﬁlatzal %'Hﬁ%'\%a o |r9%&qrgger¥ture, this saltfionds awa{egsa?\d(;mﬁ@%d i s
nani f est as ate dgain easRed 8 tihéSas aBoVeA Co0\thilaf aAO1HRB dftiohQin PBS/1%cOoNt rol s
where no t ea# anﬁﬁ ng Ls resent. 10 Activity of a test conpound as
an MTP i nhi S4¢EM ‘9‘9 L ¢f rakbitantrgest lo% eamjugated fo alkalijiephosphatass (Signoas t he
foll ow ng asstaouis, MO then ad¥Bd ' , - ; i ins) are dosed

by oral gavage ((l)s 25 )n?r/e25ena.. %égtﬁgvd%l/'%&gi%%ﬁtey\d trﬁﬂ#ﬁaé gzt conmpound in
the, forf ofteraperalisensfteraspirting, thewels ereovashed 4 timesrastabpve ard 100 ot of 1

sqution.Cq,t@ o ' [gw Lyt Lnes._over .15
several days owaﬁlﬁbﬁg*'%f)@%tg nce ’%ﬁ%ﬂﬁ? %M%@@%’ﬁ bﬁ‘ﬁg’e‘%ﬁlﬁ%ﬁmﬁi
sacrificed aMgCl, pH 9.5readdeédtocach eell arld fncubatbe fop 20130 maihites and tieprthen The
serumis as of triglyceride.. and I rol concentration using
conmer ci al zﬁ%@ﬂnﬂsﬁ ﬁc"’é‘@é@i’éyﬁhﬁ? ifopaf PBE{?QSB& I\?a%M@oﬁ?qqpe gt al s;
Edgewood, NWetinsireaticlt ¢85 fimaind!th bakarouRd &t 680 eduBtracted. A?J; gdi anapol i s,
I'N). Cogpounds whij re MIP inhibitors are identified by their ability 20

h
to | owe semﬂﬁﬁ@ﬁ?wgéﬂ%@&ed@%aﬁﬁaﬂ@e quprecconstrusted frora paifisdd-Bol el y with
vehicle. standards that afé funidf Sﬁl%?%)l i|i13 @&%ﬁﬁie%séﬁ d&éx#!ﬁg Fr%taglﬂ'e Yo &fpe fol I owing
u

Exanpl es. However, it is C erst oo at these anpl es are
of fered by RA§IO8PUS MAQRArexeeps that antibedies fanAnocAl (Chemichr) are nsed inglacesof

8270 e oo v e N P stsr s

synt hetic exanples are i 0Sse proce Wn
temperature.
25 * Activity can also be confirmed if a test compound inhibits MTP éctivity directly.

~“Inhibition of MTP activity by a compound may 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). .
30 875:610). Briefly, human liver chunks, frozen at -80°C, are thawed on ice, minced,
| and rinsed several times with ice cold 0.25 M sucrose with all subsequent steps being

‘performed on ice. A 50% homogenate in 0.25 M sucrose is prepared using a Potter-



and descri bed herei nabove for the sequential preparation of conpounds 1-7
and (I1) of Schenme 1. The nunbers shown in parenthesis follow ng the
name of &URPB/23593 e conmpound corregpond to the respecPFABYERSuUNd
nunbers in Schenme 1. 30 N-[ 2- (4- Brono- phenyl ) et hyg-formam de (1J- .
500 g (1.78 nol) of 2-(4-brono-phenyl)-ethylam ne hydrobromde, 1 liter -
(12. 4 mol) of ethyl formate and 248 niL (1.78 nol) of triethylam ne

mbi S A _41-
me ) oy o EERATeRon pestie, 1 ffivdatnd® i djuted 1,1 with 0.25 M sucrose and -

treated w téntdfuped et 10:000hx o for@8iminiat 4tC. The peliebis eesuspendsdipisucrose and.  The . ..

e T T L M

filtered anficrosomentelisieatbytceniriijatiodZ6105,000 xeg P75 ehin. $he supematantids (T)

245 (M + NH err] + . 7-Brono-3. 4-di hydro-i soqui nol i ne,_ h ochl ori de
(2) M -dlISf:ardJ%fﬂ %rn%ﬁhfzn\cmsewal PRIGLS SHEAT P BRI q"?stf,O-ég My of -
pol yphos thliiérB?]é}%I&ieWS ml per grh%?érﬁ‘@ Ify@r weightshithl 0. 95 RNTHsSHE] i 8.0. Frhid he

y added 530 0 3. 75 nol

stirring polyphosphoric acid Was ; g1 of phosphorus
pent oxi de Fuspension isxdvidedinto b?ﬁacptpnaﬂnd@emglg@det 0@ @ for 75 min. Once t he
phosphor us _ ' N 37 I - br ono-
phenyl ) - et gﬁ??ﬁf%b%%%ﬂ%ge %g@g%%g@d th%h lc@gé‘rég;ap%r!%&?ea}n%geﬁ)a udr‘%e\e'v;% t hen

rai sed to 80°C untt G6¢dud; |FoCprepdration of RiTPadiof torperforming thiesassay, 4 thawepgoi nt, t he

reacti te rature S al.l Q l_to rr - an ured

onto. 180 i Pelef isguspendecin 42 ml of &9"&9’&3@"‘ é'{:§-ﬁ1%g§ofrgpa1€<g[ § "(5‘1' %’Fq@tﬁq'&?gbasi fied-
to pH 12 vvéhm;a@hiﬁcacti.mmdﬁmbﬁeeﬁ%pdm’sammﬂ%édme_asmyﬁmmin to three.
times with 3 liters of nmethylene chloride. The conbi ned organic |ayers were

washed wi t Hisiunt theapicesoma) membeanes difter; 30 i incylatiop| qnice,with gentley over
anhydr ous miyi [ PSR -1 r , il. The

o1 e di S0, S BisbEhth sl 55000 g BT, T RuParEBnE: ¢

anhydr ous Fontaiging. thaseluble IR protpins ds dialyzed fan2-3ziays with 4obanges ef@ssay one

liter kp v g f i v ¢ - R resul ting
pr eci p??at ghﬁ@@@ﬁ@;ﬁ%ﬁ%}g@r@g '\%@# @%@ﬁ@?@%@%ﬁ%ﬁ%‘%’dﬁ“&d to yield-
219 ¢ husantiber MTR issstoredpbdiCGlardsdituteziol :5 dith assay buffer just befdid us€l ). 210 (M

+ Herre 7-Bromp-1 . 2.3.4-tetr drois i noliine (3 A
t ot Eﬁtl of] 2%-&3""?3?@50%%‘”&0 mﬁﬁéﬁ S ?E%/Qﬁfwﬁﬁ‘@@i%@qﬁﬁ?fﬁgé P&@ m/drochl ori de
and 1.5 |idays of water were conbined and heated to 50[err]A total of 33.7

g (0.89 nol ) -of sodi um borohydri de was added jn portions over 0.5
hours during whiROgOmMps are prepared yadera Rittegan atmospheee bythespemr| C The

s B0, AR Gl S £ RS 0110 I ohogpydgkec (hrce
' (PC), 75 mM bovine heart cardiolipin, and 0.82 mM [1 C)-triolein (110 Cifmol) (NEN;
Boston, MA) 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 liposomes are also prepared under a nitrogen étmosphere by the room
25 temperature bath sonication of a dispersion of 1.2 mM PC, 2.3 mM triolein and 30 pM
[3H]—PC- (50 Ci/mol) (NEN; Boston, MA) 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, that contains small unilamellar liposomes, is carefully removed and “
stored at 4°C until required for subsequent use in the transfer éésays._ S
30 MTP activity is measured using a transfer assay which is initiated by mixing -
donor and acceptor vesicles together with the soluble MTP and a compound to be
tested. To.100 ml of either a 5% BSA (control) or 5% BSA containing the test

compound, are added 500'm| assay buffer, 100 ml donor liposomes, 200 mi acceptor



| ayers were washed with 1 [iter of saturated sodium chloride solution,

dried over anhydr ous sodi um sul fate and concentrat ed to yield 173 g
of an oi lwo 98123593 WO 98/ 23593 - BCT/IB97/01368 -
.PCT/ | B97/-01368 VB (40212 (M + H¥) -
7-Bronp-6-nitro-1.2. 3. 4-tetrahydroi soqui noline (4) In a5 liter

t hree neck round bottom flask, 173 g (0.813 nol) of 7-bronp-1,2,3,4- 5

Let rahydrof soqut nol L Nt gl g MIEssar e ictdign a3t T o Clafgpentrated
sol ution ofy dq?sgcgﬁae erns?érﬁs f@inated %radafngmaﬁsdf H50% (W/AIDEAR cdlluidgeer  of -

concentrate I-f uri-c—act-d--was-—ad dr-opwi se. ‘After - addition, the
reaction wéysrmswnan assaydufier; Follpwing Wlmoﬁéﬁ'@ﬁmaﬁ'@? gengr liposomes, Q°lmdt ers

of ice. %%5 t gﬁﬁfﬁg

hydr oxi de T%{h% %B%Hﬁﬂs#hée%%g}g?@/ dﬁ%ﬁe(\i/\g%@xtrgé%%ge e tJ rres with 1
liter o meaiidudtefihe supernatzht cnntaimng ﬂeeaooaptbn liposoroesjiscounted pod $haitt e washed
with 1 liter h of water sat urated sodj L or| tion.
The or gant B et podi 3Rk B iculate e heEvary Bt Mifeflbe ffdsdiel 4] | 01
and concentheperderitarigiyceride &Sﬂs!erqjsmrﬁrstldrdermﬁm thsbiﬁﬁn oftnglyoermésor bed onto

silica gel, 1S char ed onto,a col um of and eIuted 15
with a gra&‘? r@ftef SOTRAMDA i BRnifast I??Iaé??é""e@ ?5‘“4@ ‘&

~cont ai ni ng controls wRERM st ok Oﬂ?ggg nind concentr at ed to yi eI d 115 g of a
SO|Id [err] HNIVRéS , CDCl[err]l) 8 61 (s, 1H); 7.38

1H{O 4.10 (@twm—q;fatgstggrrppun as an N(Q'H)mhllztogmayta sozhebdemo tedin -
7 Br onp- 6- r ui nol'i ne-2-carboxyl.ic acid tert-butyl
S'eRcsraiots bty 13538 -

ester (5) 7 mol) sanple of
7- br ono- 6- ni t r dddle M R0t38yr; shnalisctraingLane dosetby oral gavads (225 mi@5447 nol ) of

triethyl am n tert,.-but di carbaonat e

[ tor ot aPBa%REaR s B ¥ e iy e Ayl of Alberndi Rl SoRpPustoh

. anbi ent ) n(ljeﬂ't)tl eem?tsmgmoiﬁ OCoﬂann;ﬁU §olutﬂ5h§afe€tw$éd eimamb liptatraes owdred Ej 3 .
renove i he di oxane, er of saturate i um bi car nae s adde
and t hdb i SPYRTal Gt of, ety onge 90 mintigs GRkre e Ce s PRriGRd f nyl ane
chloride. TiRdM eaRcRdfGMAS pNparaties BEsbrih! I‘rn@ Gbrfh is assayed ¥ %r'tﬁélyééﬁaé
magnesi um sul fate and concentrated. The resulting soli

" recryst al | i@pdghelesteral sennepisation using cpmeuc@lmzyn@@c 2BS3Ys ffalglyoende G: -
Lert] '(4t NNRg(/%éOFHf/é‘é? @i@@ Ebgﬂdodmj% fj%ho%ﬁgpoi HP; Beringer Mihnheim38 (s, 2H)
6- Am no- 3. Andianapdlis;iM). Heorspaynids whichere MJ Britthibitors areddendifiecby theirtapllityest er (6)

20  to lower serum triglycerides as compared to control mice dosed solely with vehicle.
. The present invention is illustrated by the following Examples. However, it is
to be understood that these Examples are offered by way of illustration and are not to
be construed as limifing in any way.

25 . EXAMPLE1 | S
The following synthetic examples are illustrative of those procedures shown
and described hereinabove for the se_quential preparation of compounds 1-7 and (iI)
of Scheme: 1. The numbers shown in parenthesis following the name of each title
_ compound correspond to the respective compound numbers in Scheme 1.
30
-[2-(4-B ~-phenvi)-ethyl]-fi ide (1 _
500 g (1.78 mol) of 2-(4-bromo-phenyl)-ethylamine hydrobromide, 1 liter (12.4 -

mol) of ethyl formate and 248 mL (1.78 mol) of triethylamine were combined and



WD 98/ 23593 .

PCT/ 1 B97/ 01368 - - -43-

A total 0W059912§)59§0 16 mol ) of 7-brono-6-itro-3,4-di hydro- PCT/IBI7/01368

H i soqui nol i ne- 2- carboxylic acid tert-butyl ester, 10 g of 5%=-

pal | adi um on cal ci um carbonate and 49 ¢ of amoni um acetate in 1
liter of acetic acid was hydrogenated on a Parr shaker for 5 hrs. The
reaction il , e WL L d| um 5
hydr oxi demg‘%aieg}{)?%c 'ef W h%nét ﬁg%@gh%t?gc‘f}gﬁ 1?#rjeéfﬁ\lg¥r1§bcg+}%yer was
washed wi t lwater andvethylacetats. (heroegaric fager mpamjmbmdmsheufvﬂmel literd

oo A AT B b S N R 1 5,
3.44 (t, 2H)atd, fiterdd and concent?dt&d to]ylél@ﬁ@ o%ﬂsohdlo

aci d tert - uBypmo=dHe ide @hd 6.1 g (32 mmol ) of EDCl were

eacted 11 150 A OO S5 bﬁE&?ﬂgﬂé?%f‘?i’°@'3h@i>ﬁa%%9§r&“§%"ké‘c’ﬂ, 150

nL wat er., Iheated tari80t G and stirretic o the etirrihg pylypiadphdticgacif was added 530aj ge f oam

I‘\{B 490( )§0 2:(3'7(‘53"‘ﬂb° hosellquus penfexidg in t@% polhons mpﬂammm% 17%D% Ler r]) ferr]

4' -Trifluor f 6 mol) of N-[2-
s te%h%r gleésﬁg\gﬁ{%ﬁgn}%r@a H%@@@sbﬁe&‘%?@gm K (mo;o N-{2-(4-bromo- A Cotal

of 4 g (8 ranenhyl-ethyformamide was ais%;s)rrérﬂwayemppmratmed&asﬁbﬁp r3iseghionol - 3, 4-
2 o Ak SRR RS D A Ao rhibn Rt it e 20 © T

(78 Mo uoroacetic acl & were” mxe nmet hyl ene
chl ori de f allowethtscodVid 180" rand poured aritd ¢6 litdks of iR, Thi mimsradabshrﬁaddot he

b1 Car boRat 0 BPWS RIS toPHri2 Wi ORUs<Gl Evaragide SR AKGRen

?& dl) u mBS gl Etﬁ/lfe% tiiS e ﬁt@n‘s@h’fé&g}l&e\’dhﬁrﬂe 3The GOrﬁBméd)bl‘gdmc:i&ers were M5
washed with 1 liter of saturated sodium chloride solution, dried over anhydrous

6-[(4" - -Tri fl uoroneth I-b 2- car bonyl)-am no] - 3. 4-di hydro-1

H-|sogu5nollne MS (C 24@5“ 4 c acid tert-butyl ester (7) A
- 7.6 g (29 mol) sanple of 4'-trifluoromnethyl-biphenyl-2-carboxylic acid,

7.1 9 (29 nmol ) of 6- an1no 3, 4- dlhydro 1 Hisoquinoline-2-carboxylic

sodium sulfate, filtered and concentrated to an oil. The oil was dissolved in 2.5 liters
of methanol and saturated with anhydrous HCl gas. The rést.llting solution was
20 concentrated to one liter in volume and 1 liter of diethy! ether was added. The
resulting precipitate was filtered, washed with diethyl ether and air dried to yield 219 g
of the title compound as a solid.
MS (CI): 210(M+ HY)

25  7-Bromo-1,23.4:t isoquinolin |
A tbtal of 219 g (0.89 mol) of 7-bromo-3,4-dihydro-isoquinoline hydrochloride
and 1.5 liters of water were combined and heated to 50° C. A total of 33.7 g (0.89
mol) of sodium borohydride was added in portions over 0.5 hours during which time _
... 1@ temperature rose to 62° C. The reaction was then cooled to ambient temperature
30 and extracted three times with 1 liter of methylene chloride. The combined organic
layers were washed with 1 liter of saturated sodium chiloride solution, dried over
anhydrous sodium sulfate and concentrated to yield 173 g of an oil.
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The fol | owiowgsyost hetic exanples are illustrative of those permgefsises shown
and descri bed herei nabove for the sequeﬁ?T al preparation of conpounds 8-13
of Schenme 2. The nunbers shown in parenthesis follow ng the nane of
each title conpound correspond to the respective conpound nunbers in
‘Schenme 2. . ni trophenyl ) mal oni c acid dinethyl ester (8)
A sol ution of 2- Mﬁl(épogﬁéw ﬁzm c acid (75 g, 372 mol) in dinethyl - '
mal onate (900nm.) was perfused with. nitrogen for 15 min. Sodi um net hoxi de
(48. 3g, 894 mml vvas added in one portion and the contents. . .

exot her med Z-Bromg-6mitros1.25:4-tefrabydroisoquinoling @3 | at er, copper (1) broni de (5A
g, 37 mmol) was [ Mgat r ated to
70[err] C for. IZ%géﬁgr&P%eq?%léc |orP%a°\M@1':?‘g hﬁ397(8‘9 Iog?eb?‘é{)swB 162,5,%—

det er m.Ped tbtyahWFalsqwmohmB:mmdlssuNeﬁ daeaiultydntbcﬂseﬁ'ilmﬁconcehtnated sutfudonpl et el y

consumne the te n|n 2-chl.oro-4-ni b i C, aci I nL). was
Coed o acid e HeRRe SPtRh st ol ShseAriy foionst B2 3ak0 s Mol o
aqueous | aysf rpommuﬂrﬁmtr&te firet ek cohéniters Uit sdid was addsdiepwicbeaftarxt ur e
was filtered queous | aye separated. Fresh toluene (1800 ) was

r,..
added to t. r?@dgﬁue@ageqca%wa%mn%ed at-5" Cifors¥oquinutesiand ppured Antn 3 it6E wit h 6N
aqueous  HClof {0 THeresultingf thixirdwae bﬁ’élﬁeﬂttﬁ pi-PfﬂﬁEﬁ 50% sodlﬁl'?lq'ngﬂﬂﬂufeom ents were

stirred for 18 hrs. The "product was ltered off and drie give a

whi te 981 i ojutign1 The bagjggoluonvesy @qtrapied tirge times with [1 difer pFmElRIenBVSO) -

(<, bty cHohoa®THE opitbinelforplejayets erWesned i 1 ebf dgerand ;>

135. 8, 132. shturat28 sediutroshioride solution. SPheborganiel layer was dried over ankydrousCal cd f or

5. 72. N, 4, PRt Sillete Moyt g0 oppenfaicd e 20 (gt ARl el by

.To a sol ut lmonfedbn(dlﬁﬁda@éymés%héﬂbeabﬁmd ddNEhPBf £kg6f silicd igePartyélueat er
(25.0 q &% I n et hanol (200 nlL sodi um hydroxi de (5 g, 125
mol ) iR witha 9’26@“ f/1-8% methanolmethylengrchloride; “Fafraghians eentainipa was

conpl ete, t Sdmmmmméﬂ&%s&t%gﬁb jeld 115 &8k, t he_contents cool ed
to 0 C and dgm dified wth concentrat HC\E d The aqueous | ayer

was extracted twHtNMR (3A0 Mz, CDEE: X164 (@ZU*D ﬁﬁBl(Saéhi) Ot (8L 2H); 13RO (t,

WO 98/ 2359
PCT/ 1 B97/ 0%882 0, 2H)

-45-

20

A 115 g (0.447 mol) sample of 7-bromo-6-nitro-1 ,2,3,4~tetrahydmisoduinoline,
. 45.2 g (0.447 mol) of triethylamine, 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 1.5 hrs. The reaction was concentrated to remove the dioxane, 1
25  liter of saturated sodium bicarbonate was added and the mixture was extracted two
times with 1 liter of methylene chloride. The organic layer was washed with brine,
- dried over magnesium sulfate and concentrated. The resulting solid was
recrystdllized from isopropanol to yield 118 g of a solid.
'H NMR (250 MHz, DMSO) 6 7.89 (s, 1H); 7.81 (s, 1H); 4.58 (s, 2H); 3.56 (t,
30  2H); 2.81 (t, 2H); 1.42 (s, 9H).




conbi ned organic layers were dried with magnesi um sul fate, nost of the

sol vent renoved under vacuum and nethylene chloride (30 nl) was then
added. THWO98/23593f or ned white solid was Gl tered of f - and dREFBIHOZF e 19. 3
g of product as a white solid, mp '180-82[err]C. IR(KBr) 3080, 3055,:
2983, 1707, 1611, 1585, 1516, 1491, 1424, 5 1358, 1298, 1237 cm[err].
[err]C NWR (DI\/ISO) [err] 172.3,167.5,149.2,138.8,137.3,132.1, 127.2,122.4,
39.8. Anal. %g%l%? 5647696 'fg:‘?)r ]7'%;:% rG]-mtr%B A &nito-1H:ischulnbindle- 6. 22.

Found: C, 47. 6

2- (2- Hydr omrbﬂxplid acid tertthuty) estay, | 10-cedfi 54 pallatilin o balmmghcarbbmtaand 49g
i nt er nedi at

acid (13 g,°$ 9%‘"73’1‘%?)’9‘3%&1 l@rofacéucgﬁﬂwﬁlrygfq%éﬁ% V%a',,, - tﬁogﬁgsz

tol uene ( 13ygLimsRsbeaks itdreu/Bhbshiald, bEsHo fH12w;me ssaent was T

removed under vacuumto yield 6-nitro-isochroman- di one (conmpound

(10) in5sc myﬁ@xwﬁ ang qast@@ted with sesthwleneichiaside g The gganicrgyres was pgshed with

oo O W e i P neclth ek e AR g Moo e

(40 nl) at tiﬂéeomp&lmdrhetheformofannﬂ.ents were then stirred for 18 hrs at

25[err] C, cool eg C i . NGy, ) stirred
for 1 hr. The sor{}gw%g%@k{@pzr E’MJ’I%%@' zblb%‘(?fnf EH) &%ﬁé%, %ggftate (30 -
m.) was adcjgpq 89 (4,loppor gani ¢ phase was washed with 10% 20 aqueous
hydrochl oric ‘aci d. The aqueous acidic |ayer was backwashed with et hyl

acet at é0(3om_) t he conbi ned organic Iayers were dried with magnesi um

sul fate, - ApO 4 2 . AL ki a Lomboly, 2 o of
ethyl acetare e al ned. ' J 1 1 silica gel
washi ng w tdarbe : : 30 m_) to remove inpurities. The

| | i oL | d
Cnder vacuum. &Zﬁ%@ 9@‘&?58 S 2RO et ISR SR BRNE Bei SRS e
f2 [ I(t2 engd tc(zamrﬁ?moﬁﬁlﬁrtrmiotfih@dlﬂiydﬂo-?ﬁ-lsa MMIT?—)ZS@drbdkylldaéﬁBt@tAb@ryliil‘;ésteéonL) .

r OXYE - 5-nitrophen an
sol ut'i dr” y“’@'ﬁ PB'SM%?&'}%%$ y# %&Cévg@@ag@d@bﬁ%@Lof ) was
treated wi tdhdraBAREI2THIE. TRORIRor Siktipe Wes eRfacied it 2 xAB8IMLL NG, 2 x at

0C. The’ reactlon was stirred for 18.5 hrs, quenched with THF water (1:1,
30nL), 150,18k AN NaQH.15p raliwater hitnetand thwge@@sﬁdrtaty@!ﬂ 14géofaqueous

| ayer was %@gﬂéﬁ@d WO 98/ 23593 -46
PCT/ 1 B97/ 013 with THF (30 m), the conbined organic phase was

washed with briM8 (Chr 548 (Mi+Ma") magnesi um sul fate, and the sol vent
removed,aunder v d id (2.05 g,
78% m?°79 51 CCRHNIRR @s6 i, %@?)%@77@%3?39 8 35‘??_}76@%‘) 1614, 1525,

1507, 1170, 1134, 1089, 1067 Cm[err]

A total of 4 g (8 mmol) of 6-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino}-3,4-
25 dihydro-1 H-isoquinolineQZ-carboxylic acid tert-butyl ester and 6 mL (78 mmol) of
triflucroacetic acid were mixed in 60 mL of methylene chloride for 5 hrs. Methylene
_chloride (40 mL) was added and the organic layer was washed with 3 x 50 mL of
saturafed sodium bicarbonate followed by brine. The organic layer was dried over
sodium sulfate and concentrated to yield 3.1 g of solid.
30 MS (CI): 397 (M+H")

EXAMPLE 2



[err]C NVR (DVMBO) [err] 149.1, 146.6, 139.2, 127.8, 124.3, 121.3, 61.2,

- 60.6, 34.9. Anal . Calcd for (errJHerr]NdJerr]: C, 54.82; H 5.62;
N, 7.10. F¥OP823893 54.54; H, 5.49; N, 7.07. 10 PCT/IBS7/01368

6-Ni tro-1.2. 3. 4-tetrahydroi soqui nol i ne (fﬂ) Met hanesul f onyt -
chloride (0.9nL, 11.63mml) was added dropw se over 10 mnto a

sol ution of 2-(2-hydroxynethyl-5- nitrophenyl) ethanol (1.0 g, 5.07 mmol)

triethyl 9 TLC
Shoved the 15 1 el Plwing sy chemplbs 274 ee5hfe, S thade dtbcdatiedSnwn %
(Cerr] C' ) arey ddscﬂoéd%éké:nébﬁve%#)the dedientisl preparatdhiof cdrmbounds 3613 of, 2H) ,

4.49 (t, 2. 98 (s,
3H). o Smemer%ér'\%é&mheﬁﬁ*}ﬁ% éPé’eﬂ&&sﬁ/ﬁ‘ﬁé@W? Ha%@?f %%ﬁ;he‘gpﬁs HCI

sat ur at ed adugqibiing correspbid ity Reh %Wﬁouﬁ@ﬂuﬁbét@% sdigmepgani c | ayer
was dried with nmagnesium sulfate, met' hyl ene chl ori de renoved under
vacuum ard chased with THF (3 X 100rrL) The product (1.9 g) was

enpl oyed dir é N : a4 N8 purification.
Ammrla(SO yy) in THF (30 nl) at -78C

The cont ent& smatlm ofeﬂ-d&dot@m&dtﬁenzo‘b@ciﬂc(ﬁ §0372rramol) iredimetryt s anmoni a

distilled out d ol _ h d
pr oduct ( 78GMAgnAEA9R0mL) ik aeatused WIRHECRRILIT 15 HEF S arptickele Apcer o
t hrough magnregy Mmowasaédae@nﬂoﬁefbbm atfithe wﬁents exothérfiga\t8 48t dpiffearacuUM t O
yield 721mg (75% of an anber oil NVR (CDCl[err]) [err]

7.97 (s,101H)minptesdater; coppes (B bromide(5.4 g, Q‘fsmm) “@[Sildgﬂi in ong)portion and the 07 (s,

2 3.15 (t 8 0

6H)N| tro-3. gf %?rﬁené‘sr@ %g)dqtﬁlzrgo%fé'te%ﬁrga;ﬁ | C agﬂcgq%esg-}tﬁ/% %btees?szr (13)
To a sol uti otﬂetelmll@emb)t NUIRL w2s SUbSetqeemtwgeated td> 85 tGiferd hra éo (zqmpletely 4.71

mol) in consgﬁttegﬂé ?é?t?au%l% g@@%&%&ﬁ?ﬂcﬂ 'WQ%:‘ édo%Maas”Ad?:%d%’ 2 n1_

5.17mmol ) waS" a
PCT/ | B97/ 01368 cooled reactiGOBliouwéd by hekanéé(gm mﬂ.) ﬁe%ﬁumllayer @asur at ed

he.or galh c SHEPASh PO 0 T yes aple. e ke e Herat A% RECRVRUDRF s

renoved undeé f\aaawnﬁteghwmeeuet(hvsompﬁuséamdaoﬂﬁl@ueous layérlahe gl id (1.2 g,
92% . np 138-41[err]C Br) 3056, 3018, 2982, 2935, 1734, 1684,

1612, 1522, 130phasimixiie peiified pith 5M4QU30US HCI (R ral).oixwhite precjpitate foimed 04 (¢t
é | ESS(Hth % ':Qnd tﬁe%rllgeﬁts%e st{rr&ﬁroé is gré Théﬁfodu@t Vs flt@r&ﬁ?_fé and dridd to
glve a white solid (78.1 g, 70%) mp 1563°C.
20 . "THNMR (DMSO) 5 8.37 (d, J = 2 Hz, 1H), 8.30 (d, J = 1Hz, 2H) 5.82 (s 1H),
3.83 (s, 6H).
B¢ NMR(DMSO)81680 167.3; 149.4, 137.1, 135.8, 132.5, 125.4, 123.7,
54.5,53.4.
" . Anal. Calcd for C11H10N03 C,4849; H, 3.73; N, 4.71. Found C,48. 27 H,
25 372N, 4.76. '

2- thyi-4-nitr i _
To a solution of 2-(carboxy-5-nitrophényl)malonic acid dimethyl ester, (25.0g,
. .84mmol) in methanol (200 mL),.sodium hydroxide (5 g, 125 mmot) in water (200 mL.)
30 was added. After 3 hrs the reaction was complete,.'the_ methanol was removed under
vacuum, the contents cooled to 0° C and acidified with concentrated HCI (37 mL).
The aqueous layer was extracted twice with ethiyl acetate (200 mL then 100 mL), the



10 6- Am no- 3. 4-di hydr o- 1H-i soqui nol i ne- 2- car boxyl i c acid teft- butyl ester

(6) The 6-nitro-3;4-di hydro-1Hisoqui nol i ne-2-carboxylic acid
tert - but yIWegs/ysog g2 mg, 0.29 mmol ) in THF (2 nl) was PCRABITEAGR ed
with 5%t -C (50% water wet, 10 ng) gt 50 psi- for 5 hrs. The catatyst.

was filtered off, the solvent was renoved under vacuum and t he
resi due chronmat ographed on silica with ethyl acetate/ hexanes to 15 give 42

579 of e | L
ggofs, 29/%5?25%@?’?%35‘{%57@%8Bv,eﬁ3%‘?%‘%"85’?’?%‘165%§'{“§‘?’]’T‘°“ ofthe sovent . 1y
NUR ( CDO1{ erempyscuder GRa, dnd oyt tlrkp (Shspwésiined adesiz na 1), 6,45
§%a07 (5. onformeyiie!sia W it ortal ided tn Ve 164 brot Biofier 4w a Whie S i v e
formof 4'- mp180-821C.f IRYKBrY80S0, 13055, 20838) 1707¢ 86 D155, 01586, Thoas14bsscl osed
Phen dopp ot d8sB ARG 185 hien comound (1) O BrAVBLES 25 "4
The . f ol | owi 1839 i i & | ' h

& Loeolhag oY MONMR (IMSOPS 47231 for.b B2 T84 HOIa, 1990187 0 €5 SPON

and descri bed herei nabove for t reparation of conpou and (11)
in ScR8fe Analiigled fabCsh,NOgG) 48101pk 2148;11¢.HB.22.f BdundnCn47.6eH,name of
each title 319:'N gg)quund correspond to the respective conpound nunbers in
Schene 3. 3(?’ *25('5- Ami no- 2- hydr oxynet hyl phenyl ) et hanol (14)

Pt-C (50% water wet, 200ng) was added to a THF (40nmL) solution of 2-(2
hydroxygét h%l- -nj trophenyl)ethanol (1.0 Smmol ) and the m xture was

WO 98/ 23%93 thri ati te (10

PCT/ 1 B97/ 01368 i i bich ]
A mixture w%&&g%&ﬁy'a%%éﬁ%é_?’%{"ﬁ aﬁf" (2?/ ﬁe?h-{/ wg %y et hanol

conplete reaction to form 2-( ydr ox

g go rrgo un g |-|§ enhydride <t 48wl 3y.7mmol) and toluene (’{36rml]-)l-wewhe€teﬂ)[t@reﬂpﬂ?_r[5€!3rs.]_ 3 I7—|z 08
2H), 3. 80- 2f5’?49(°t')"se?'t %f ﬁe@&@g rﬂpfjwfcg%iéYig@i%'ﬁmﬂs"%“’%%‘am A-didne ’
4'-- Thf | uor ommmdm@ﬁlysclﬁhmﬁbas'%yelblhdsmﬁd dm(.j51'g, 8%%). B%rzné\ SIO| ution of
4' - (tri -2-bi ph | Ci ) . mol ), .
thi onyl 18hi SEREad cahBRE O AL b riE s addssidhwise aul dorindea: o
reflux for Solution of Binitrodsochiviein-1,3-@Rnk 2 g B:66rhivel) iVFEF (6 ﬂfhﬂ@gz. tihebe

e y

glogg: gf:iengy\ﬁ% ﬁ"tﬁy%efﬁﬁé%(e%%% .&%Qéﬁsg‘:‘ﬂ%‘%ﬂgg 0'C, qgelﬂscté%wb under vacuum
to give thenisthidnol (B0i LY BhePétirféd 18151 Ar. WHelsdhvafls'wbré ferfiéved undéfdacuum,
. ethyl acetate (30 mL) was added and the organic phase was washed with 10%
20 . " aqueous hydrochloric acid. The aqueous acidic layer was backwashed with ethyl
- acetate (30mL), the combined organic layers were dried with magnesium sulfate, and
evaporated under vacuum until approximately 2 mL of ethyl acetate remained. This
solution was filtered through silica gel washing with methylene chioride (30 mL) to
remove impurities. The silica gel was flushed with -ethyl acetate, the solvent was
25 removed under vacuum to give a solid which was slurried in methylene chloride and
filtered to afford the title diol as a white solid, 1.38 g, 73%.

(2= - i f!
- _ ~ .._..ATHF (60mL) solution of 2-carboxymethyl-4-nitrobenzoic acid (3.0g,
30  13.3mmol) was treated with bdrane-THF complex (53.3 mL, 63.3 mmol) over 15 min
at 0°C. The reaction was stirred for 18.5 hrs, quenched with THF/water (1:1, 30mL),
water (20 mL) added and the layers separated. The aqueous layer was backwashed



[err]H NWR (CDCl [err]) [err] 8.12 (dd, J = 1Hz, J = 8Hz, 1H), 7.70-7.37 (m

7H). Jerr]C NVR CD[err]d [err] (CO 168. 15

4' -Tri fl weoogressy| bi phenyl - 2- carboxyl i c aci d-[ 3-(2- hydr oxyetirmsoysies

hydr oxymet hyl phenyl )] - am de ( 15) ~46- The catalyst fromthe Rt-C.
hydr ogenati on descri bed above was filtered off, triethylanine (1.4

nm, 10 nml) was added, followed by the dropwi se addition of a 20 THF (10

m.) sol ut f the 4 -trifl t hyl bi phenyl - 2-car b 1.44 g,
5 O BB S He el e HeoRe R G B, AREAWB, D4 rs.

t he.sol venty, ) was
added. The og%ﬁrﬂug' sﬂfg&éé‘%ﬁé!% %@fﬁa@wmﬁﬁgm??g&% L(cﬂgsgh ed -
Wi th rragneswl'uiensgﬂd(%@%& %) rop 2B E.ed under vacuum The residue was

chased with tol f g of a
white solid whi e ﬁé%ﬁg%%&ﬁﬂf@%ﬁeﬁ oF, 1470, 11(1‘?? f%ﬁéé% 18
hrs., fislteamd, and dried to give the title product asavx/mte solid 1.71g
(81% -Trlfluoroneth | bi phe - 2- carbox

" acid-(1.2. 3. 4- te@rhﬂ%éwﬁwé& &ﬂ@@f}t%&ﬁ?éem -3, 121@} $3-2¢0.6, 34.9.

Met hanesul fonyl chloride (0:085 nL) was added to a O C solution of 4'-
tr|quoronEthyI bi phenyl - 2-carboxylic

aci d- [ 3- ( 2-AnallrGelgd for Byl NO4HY,E4082; hip 51612) N, 710 Foundv, 385434549, N,

49 PCT/ 1 B97/ 01368 phenyl ] -am de (2%4 ng, 0.51
mol ) and tr‘?et hylam ne (0.18 nL) in THF (8.5 nl). TLC showed

conpl et1® reaction after 30 mn. The contents were cooled to-78 C,

nd the contents were stirred for 18 hrs at
25[err] C $ #ved under vacuum nethyl ene chloride

(1 Omn) and aqumetl'ﬁnéé\ilfoﬁyl cthﬁi'le {(ﬁﬂ ad%% Ad'Rided Hrspise dRirqost i rred
for 1 hr. The phases were separate the a ueoussghase was

render ed almﬁ'lfpﬁ@%t@hoéaﬁ%bwommwhsﬂmﬂbﬁﬂﬂbmh@ (1.09,5.0pmeel).12. The
organi ¢ phaggy, unﬁég‘f é‘HLe‘iz‘Q'rﬁrﬂotﬁ%maé't e%ﬂtoﬁ{iégébrﬁ@gﬁ Holwkd thd'€

sol vent renove vacuumto g te SO whi ch . was
chr omat1égr apaetibpndn beicompletecaiteri3Agnini t h 5% met hanol / met hyI ene chloride with

5o <" WG PRI o, O S S R
(s, 2H), 3.526H, 2H), 3.25Hk, J =06H=,1RH), 3.08 (s, 8H))2.981(s, 3H)= 6Hz, 2.74 (m

5 2.66 (t
[erlr_? (ali phgt |-Eh%?t35€‘?z%ml‘5m§/3"aﬁ‘f’a edgp@%FQO‘VggquefJu I-w/gsaturated aEI:DL"LE"XAI\/PLE

The f ol | ow iy BIcEﬁHoh&teeé&ﬁer!éS The®r éntdtﬁtérwaswqe@wﬁ %@ﬁeﬁﬁﬁ%ﬁé&ées shown.
and descri bed herei nabove for the sequentla preparatio conpounds 16- 19

and 20 (methyiene shivddrremoved indenyBeum an%otrasaﬂ V\fbta it (ﬁé%t%omldt [TB&i ng t he
name of eacfohiidtl(f9 g)was employed directly in the next step without further purification.

Ammoriia (50 mL) was added to the dimesylate (1.9 g) in THF (30 mL) at-78°C. The

contents were warmed to 24°C for 60 hrs, the excess ammonia distilled out, and

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

removed under vacuum to yield 721mg (75%) of an amber oil:
HNMR (CDCly) 8 7.97 (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).

30
' To a solution of 6-nitro-1 ,2,3,4-tetrahydro-isoquinoline (840 mg, 4.71 mmol) in
methylene chloride (17mL) containing triethylamine (0.72 mL, 5.17mmol) was added



conpound correspond to the respective conmpound nunbers in Scheme 4. 20

2- Benzyl-6-nitro-4Hisoqui nol i ne-1. 3-di one (16) To a

suspensi OMO&23:2 diacid (9) (55 g, 0.244 nole) in acetic BETEBYBBHENL)

was added benzylam ne (28.91 g, 0.27 nole). The reaction was heated tD-. .
115[err] C for 18 hrs., cooled to 25[err] C, water was added (450
m.), the contents stirred for 2 hrs., 25 and the product filtered off as a

15 7' e SR Al S b
3H); - 7. 3- 7.atded & hriatyr, tHe Paséssepirted,Ah80rganic layer dridd) with Ragnesium .
G er 11 H o iRt PRORB pfveriorasgpmpyed oy vagijo dve @S Proyifodabele 7o 1y
3. 97; N, . 9.vithe sofd (1.2gPs2E) ImS1884ne.1. 2. 3. 4-t et rahydr oi soqui nol i ne (17)

WO 98/ 23593 11
PCT/ | B9%/ 01368 IR(KBr) 3056, 3018, 2982, 2935, 1734, 1684, 1612, 1522, 1399, 1236 cmg_H

To a suspension of sodi um borohydride (2.13 g, 56.2 mvle) in THF (56 nL)
at OC was added boron trifluoride etherate (9 nL, 73 mmol e) dropw se. After
stirring NMR (CBElY) 618&ht,s! F Biriz, 11H)r 8.01 (8, GH 72650t A 558zg1H)14.68 (sadbl)e) in

ver o var ot B oS 8FE) 28 9P (g Tt TGRSR Teriiced Tor 16 nr- The

conpl eted reaction was cooled to O[err] C and cautiously quenched

w th aqueous 1N sodi um hydroxide (75 nL, 75 mple) while | nt ai ni ng

the teﬂ']ger H-HMN0+o ‘.:-grgl.t:!. ~SQgL P E-Ee@ (D ’--’ QEdAe/RUESIerd9t i on was
stirred for 30 yhe gnitfl3)4-diydolfi-sb ﬁnolﬂae carBxyfohdd terbutyi@sfir(d2 C for 18
hrs. and then cooled to 20[err] C. e solvents wer e renoved under

vacuum et hpg, G422 mindl) inToiF (@imbwas hydmgenatad wWith §%Rite(59% wates weh18t ed. The
mo v e ; . q
Che S0l vent o) 30 i Sindhd cHianBwad HEROLSY the Shingf bl dndBh

whi ch was ofacuum andghé fesidue chromatodraphenl engilicawithretiyh acatatefhexamgs to

err]H IVRCD&I er irr],.7.98-7.29 (m 5H); 7.38-7.10 (m 5H); 3.71 (m

[2H);]2.159 g hﬁ(%')rft),t’ﬁg?%ﬁe(’ﬁ%"%. I(RSOGZ? 2940, 2794, (1589, ?518,- (-

T R 600, b0, 275, 243601605 9ELT 1908, 1apay 1okl et Lo er T ©
.50; H, 6.00; 44 Found C, 70.76; H _5, 99; . 33.

4" - Tri f I uor onet @NM%@@i)-5?E%%%dfﬁﬂ% TH), 6.56 (d, I otz TH), 648 (s, "'?),

aci d- (2-be ) tra rAhS N @ Ligiy601 -am de (19)

t hr ough amnﬁ}é*gﬁtz?t)'ﬁaéﬂ?gﬁ'ej(?%?’%8'2%'“’9 %ZTZHH'gfgis#g)'sol ution of

conpound (17) (4.6 g, 17 mmole) with platinum oxi de (230 ng) was

hydr og ted for r Lo o Th t al iltered off and

pl ati nﬁéna%aoxi de &%p%&éd\)@% ti%ﬂ%gﬁgﬂﬁﬁﬁgwﬁ%égfgﬁﬁﬁ%n continued for 72

hrs. trifuoromethylbiphenyl-2-carboxylic acid as disclosed previously to afford N-protected
tetrahydroisoquinoline (7) {A/hic_h was then deprotected to furnish compound (l1).

- EXAMPLE 3
25 The following synthetic examples are illustrative of those procedures shown
- and described hereinabove for the preparation of compounds 14, 15 and (if) in
Scheme 3. The numbers shown in parenthesis following the name of each title
compound correspond to the respective compound numbers in Scheme 3.

30  2-(5-Amino-2-hydroxymethylphenyl)-ethanol (14)
. Pt-C (50% water wet, 200mg) was added to a THF (40mL.) solution of 2-(2
hydroxymethyi-5-nitrophenyl)-ethanol (1.0g, 5Smmol) and the mixture was



The conpl eted hydrogenation was filtered to provide a THF solution of the
I nternedi ate, 2-benzyl-1, 2,3, 4-tetrahydroi soqui nolin-6-yl am ne (18).
Tri et hyl awmes/3893 was added to the THF sl ution of (18) folCTIBOWOIBGSt he .

dropwi se addition of 4'- “trifluoro hyl bi phenyl - 2- car bonyl chl er.i de
(4.88 g., 17 mole) from Exanple 3. The contents were stirred .
subsequently for 17 hrs. The sol vent was renoved under vacuum wat er

off and dr: daotraabeteg 2t 8RR s NS Srove Prblets el bt o4y e’ o
white solid. arﬁﬂo-z-hydroﬁmEmyf bné?wwahwl %mb@nwl(mm&b@m B).c |

. acid-(1.2.3.4 tetrah dr-0i_ soqui nol
98/ 2351393 : NMR (CD,Cl) 5 7.08 (d J 2¥Iz)1H) 654-6 50 (m (Zl-l) 4.51 (s, 2H) 3X¥)

PCT/ 1 B97/ 01 -51: -

Met hanol 3{5% 6HH5H?1-1|3—‘8? EI% (Ri)‘m 2rg4 gd‘(']legHz 2[-;’))él | adi um hydr oxi de on

car bon (b’ 5 g, 50% vvater wet) under a ni‘trogen atnosphere followed by am ne
(19) o, revi ous exanpl e and anmmoni um f or mat e
(6.48 g, 10F : tS2er e heated to 60[err] C for 3 hr.
cool ed to 25[er rA sQumrdoM-ttﬁmmnethﬁ)-z-bmﬁﬁpwb@qmw tazmmmmolw 10nt).
was added.-to the filtrate, the organic solvents nder

d
vacuum and \iaieayl chiede{12 mbkangtdimathyiformaming ©ASmigwas heated ngeve Béjf or 2
hr. and_the g %%%h%ﬂwe‘f@@cﬂ% Wg@ "d@fi HAinbd ﬁﬂ% &Sm;ﬂé’te)b'nyMRMé‘eﬁasQ of

'solid. This material was sus exane met %rene chloride (40 nL of a

3:1 10 r dhionyl chissige wak disti !arraismaqmgr\dﬁ\ blyene (36rsL). Tie ﬁ?‘)ﬂeét‘ﬁ?%duct was
filtered off Li d
(5 75" Sl pRedUARe pBudfia Gla ol pU NSO EP2YAe Seictoubld 674

acid-(l 2. 3. 4-tetrahydroi sogui nolin-6-yl)- amde (rn) tosyl ate salt

A1.13 g (2.85 und (1 Lk vas . di,SsC @?l 1 of 15
et hyl acetate and lmm@éééﬁﬁdgp‘gcﬂ& %3@”@‘%")2,7%6% f\ms 3Za&dded The
contents WEI‘WR’[GDJ@@(@D?QG@I ent tenperature for 18 hrs. and the resulting
white solid was filtered off and washed with ethyl acetate. The solid
product Was dried under vacuumto afford 1 097 g of the title

tosyl at e sal 8 : N 4 aVHz, DVSO) [err]
10.47 (s, 1HT M 1 : ) 71 (s, 2H); 2.47
(s, 2H); 2. Zﬂd@mwﬂﬁm_d_e_ﬂﬂ The fol | ow ng synthetic exanples are

exenpl ary of tho S ein
Met hods ‘A-J for fﬁ@é@%ﬁ th }?‘@@d&maﬁﬁ%&gﬁ&ed é%%ge Wé% ﬁ‘(l‘:‘%}gg g*‘( ) shown
her ei nabove. trigthylamfné MRl 510 mmol) idengaided,dsliod@d 39 the dropwise addition of a
20 THF (10 mL) solution of the 4-trifluoromethylbiphenyl-2-carbonyl chioride (1.44 g, 5
mmol) over a period of 1hr. The contents were stirred for 24 hrs, the solvent was

remove‘d under vacuum, and ethy! acetate (40 mL) was added. The organic phase
~ was washed with water (2 X 40 mL), dried with magnesium sulfate, and evaporated
under vacuum. The residue was chased with toluene (3 X 40 mL) and evaporated to

25 furnish 2.11 g of a white solid which was re-pulped in methylene chloride (21 mL) for
18 hrs., filtered, and dried to give the title product as a white solid 1.71g (81%). '

30 , Méthanesulfonyl chiloride (0.085 mL) was added to a 0° C solution of 4'-
trifluoromethyl-biphenyl-2-carboxylic acid-[3-(2-hydroxy-ethyl)-4-hydroxymethyl-



The followi ng conpounds were produced by the procedure of Method A
descri bed herei nabove. The foll owi ng synthesis is exenpl ar)é‘ of the

procedur eW@P8/23593  \pthod A 30 _gormpound 20 Bekoz

PCT/ 1 B97/ 01368 -52- -T-

[err] 4' -Trifluoronet hyl bi phenyl - 2- carboxyl i c aci d- (2- phenet hyl -

.2.3.4 tetrahydroi sogui nol i n-6-yl)-am de A 400 ng (1.01

ol e) sany el DISH BB R RISNCIS 0LPR THE @15 ml) 01 Mol ).

sodiumtri acet oxy or ohydride mol e) and acetic acid (61
hg, 1. 01 mibCeshawacecostnlste e mme"?mr@n The epeiAns wsee feied 07816, hr s, at

anbi ent te@%ﬁé@ééﬁﬁﬁn@%ﬁeﬁ%@{ier a éx‘\tH geu“r#é&fHPfs“WHs%'E@s‘?B' ghide.

washed with rlne lcatlion was carri ed out
with sili ceso!;ehts were removedaindgr varuym, siethyidsexhiarits (10mid teataghecusd as t he

I t 5 M + (250
Voot atiGware aupbaling conbiysers gL Ioh) ty. The phpsprwelfpédarti™ (700
fol | owi ng codithe agoeomsphasy Wab Rfiderd dikalife mawe@sabmmdmndétata
.descri bed herei nabove for Conmpound .20

- CH2CH3 PH of 127, The QrgaRirRE#RA WA AIRGIe ﬁ?"@d??fbﬂ?’l“% ‘Eh%g[@d"' ?‘31 Qb the
- 2. 3. 4-t et rRAf Rinsval 'uﬁ@éNéc@Um 1o gwe ¥whid Tofe CDC§1§§ m )whlch waé\/B (a): 425 (M
+H[err]) err err Lerr 55} , 2H);
2.83 (t, 2ighromategraphed opipi lcagelgmq\qlth 5% metmn)ollrr@thylen@tc logeg WIth 0.5%
anpou r‘\ﬂ Z?an%‘ﬁonluﬁﬂy'ﬁm)&agﬂ[ﬁr rﬂr&&tﬁ‘:{ %%’anreh as a white solid (40 mg, 20%).
fH NMR (CDCl;) § 7.76-6.83 (m, 11H), 3.89 (s, 2H), 3.52 (d, J = THz, 0.5H),
3.04 (t, J = 6Hz, 2H), 2.74 (m, 0.5H), 2.66 (t, J = 7Hz, 2H), 2.27 (s, 1H). *CNMR

CD3Cl 3 (aliphatic carbons only) 47.8, 43.6, 29.1.

Gis

15 EXAMPLE 4

The following synthetic examples are illustrative of those procedures shown
and described hereinabove for the sequential preparation of compounds 16-19 and
(1) in Scheme 4. The numbers shown in parenthesis following the name of each title
compound correspond to the respective compound numbers in Scheme 4.

To a suspension of the diacid (9) (55 g, 0.244 mole) in acetic acid (550 mL.)
was added benzylamine (28.91 g, 0.27 mole). The reaction was heated to 115° C for
18 hrs., cooled_ to 25° C, water was added (450 mL), the contents stirred for 2 hrs.,
25 and the product filtered off as a white solid. The product was washed with water (400 -
mL) and vacuum dried to give 59.51 g (82%). |

~ "'H NMR (DMSO) 5 8.29-8.20 (m, 3H); 7.3-7.19 (m, 5H); 5.03 (s, 2H); 4.35 (s,
- -2H)."IR 3076, 2076,-1712,-1669; 1618, 1528, 1338, 1308 cm™". Anal. Calc'd for -
C1sH12Nz04: C, 64.83; H, 4.08; N, 9.46. Found C, 84.72; H, 3.97; N, 9.49,

30  2-Benzyl-6-nit 4-tetrahvdroisoquinofine (17



4' -Trifluoronethyl bi phen'yl - 2-carboxylic

aci d-(2-n-propyl -1. 2. 3. 4-t et rahydr oi sogui nol i n- 6y-yl)-am de

M5 (Q): %&Pogisses H) [err]H NI\/R(25O MHz, CDCl [rerpnp7/01388 55 (S,
2H) 2.82 (t, 2H); 2.67 (t, 2H); 2.44 (o930 2H); 1.61 (m 2H); 0.94 (t,

2H) . WD 98/ 23593 '_
PCT/ 1 B97/ 01368 Conpound 23 : Gis -CH2C(CH3) 3

4' -Trifluoromet hyl bi phenyl - 2- car boxy
aci d-[2- (2. 2-di n&pm%pgmﬂn)ofgogum bgprohygnde (2.13 g, 56.2 mmole) in THF (56 mL)

E Sﬁ { ?Ey a R/g ?%b %% bagmu:% ?’W&ngr?tgﬁratg @ mlz, 73 %19 amgaﬁz Aﬁértnhhgr r] )
2H); 0.89 (the contents for) hr., del@?. (1 6mirﬁ)g.ui€c9 tzmdle)[re'ﬂ-ff (150 mL) was added at '
et 1 ahydr of Boq FVHGR PR Y 15y, Fhe Gaenes waa Warieed 28y CTonALAR o fief, 1) 1
5&; r] g gﬁ\é/R( fe?lﬁﬁechi! 16 ﬁD@hb%mbzetéd%é&:ﬂoﬁ wafs cobled 2° Cand2altiousgH) ; 2. 68 (m
4" ZTri f 1 uor auRnchod mtb HGH%QUSZWW pydrex@m(‘féi(ﬂa 75§B@P’Gb‘9’§’“elm§m?'m09

Lor e v PBdgppteha B ¥pbrRiify & ¢ e quepphed fafipnies el icpoll)
2H); 2.72 (wmin.at0° C, 2H).at 25°C] 50%C fd18. hre%nd then cobteddo 201C2The solvents
were removed under vacuum, ethyl acetate (100 mL) was added and the layers -

10 separated. The organic layer was washed with brine, treated with sodium sulfate and
the solvents removed under vacuum to afford 4.73 g of a light brown oil which was of
sufficient purity to employ in the next step.

'H NMR (CDCl;) § 7.98-7.29 (m, 5H); 7.38-7.10 (m, 5H); 3.71 (m, 2H); 2.99
(m, 2H); 2.82 (m, 2H). IR 3064, 2940, 2794, 1589, 1518, 1492, 1347, 1315cm™.
15 Anal. Calc'd for CigHygN2O,: C, 71.50; H, 6.00; N, 10.44. Found C, 70.76; H, 5.99; N,
10.33.

-ami 9) thro ine intermediat
20 A THF (184 mL) solution of compound (17) (4.6 g, 17 mmole) with platinum
oxide (230 mg) was hydrogenated for 18 hrs. at 50 psi. The catalyst was filtered off
‘and platinum oxide (230 mg) was added and the hydrogenation continued for 72 hrs.
" The completed hydrogenation was filtered to provide a THF solution of the
intermediate, 2-benzyl-1,2,3,4-tetrahydroisoquinolin-6-yl amine (18). Triethylamine
25  was added to the THF solution of (18) followed by the dropwise addition of 4'-
~ trifluoromethylbiphenyl-2-carbonyl chloride (4.88 g., 17 mmole) from Example 3. The
contents were stirred subsequently for 17 hrs. The solvent was removed under
Vacuun{,' water (50 mL) was added, the contents stirred for 3 hr., the product filtered
off and dried under vacuum to yield 5.93 g (71%) of compound (19) as a white solid.
30 '




Gis 4' -Tri f.I uor onret hyl bi phenyl - 2- carboxylic acid

-(2- cyclohex | -1.2. 3. 4- - tetrahydroi sogui nolin-6-yl)-

98/ 23593 WO 98/23593 51- PCFHT@WW?&%S -
M5 (Cl): 479 (M+ Herr]) ferr]H NVR- (250 MHz, CDCl[err}) .
[err] 3.71 (s, 2H); 2.79 (s, 4H); 2.45 (m 1H); 1.92 (m 2H); 1.83-
(m 2H); 160(m 1H) 129(m 5H) 5 Compound 27 Gis
[err] 4' -
Cacidi[2 (tet rah ropyr tﬁ @) \ﬁé}eléﬂéé(d {opaltadium hydroxide on

tetrahydro |celhq:n|(mél d, |50% \yat]aﬁ wed) dader a mtrogen atmosphieR: foliiwed BamineI (19 err ] )

TS b e AR s
(dt, 2H). mmole). Thewopenzdvs?8 heated to §0°i G for(3cﬂ1-L2 ):aﬁéd}d’ﬂ& CL5nd filtered.

4" -Trif | uoromet hyl bi phenyl - 2- car boxyl i c | met hyl, butyl) 1.2.3.A
t-et r ahy®r oiASYBRNsHBAdIYD ydrpxide{thh 10mL) was added t0 twsﬂgraje) the@ggar(um;

111118l 5 i o i i .65 (1
foll owi ng stimead for @hrvancthe grude@soductivas filterecholf andtdnadafielding MoSmaf A. A |

gener al SyQLhehs AERALI AL SBpaifiah Wbk eddi8irAIRA RS LA ver e

prepared b 'S ND
sol uti on ofration respectipely ednell stirred fus 12 Hrelt Rre pi#eipf@ylda was fifteriedroff amal dnedtt@ npound

(rr)y 25 (5 , acetic acjid and sodi um

tri aceﬂgxyﬁﬁleéh?hﬁmﬁéw‘w‘ dasay '?’%%D 324’ [err]L of 1,2

di chl or oet hane was shaken for 60[err]hrs at anbient tenperature. A 7.5
[err]L : sarrpl e was. rem)ved and_dl | ut ed W|th 93 uL of Imst hanol for TLC

vacuum ThWi d _ vvas d| ssol ved in 500[err]L of ethyl acet ate
and washed L of 5% sodi um 30= bi carbonate. The organl c layer was
concentrated t 0 Al Bas(@.85mimoley sampienof Compound (D was dissolvedin3 mL of

- 18 ethyl acetate and p-toluenesulfonic acid (436 mg, 2.3 mmole) was added. The

. contents were stirred at ambient temperature for 18 hrs. and the resulting white solid
was filtered off and washed with ethyl acetate. The solid product was dried under |
vacuum to afford 1.097 g of the title tosylate salt, mp 187° C.

H NMR (250 MHz, DMSO) 5 10.47 (s, 1H); 7.73-6.94 (m, 16H); 4.54 (s, 2H);
20 3.71 (s, 2H); 2.47 (s, 2H); 2.25 (s, 3H).

The following synthetic examples are exemplary of those procedures shown
and described hereinabove in Methods A-J for the synthesis of the compounds of
structure (l) shown hereinabove.

25 EXAMPLES
Compounds 20-39

The following compounds were produced by the procedure of Method A
described hereinabove. The following synthesis is exemplary of the procedure of -
Method A.

30

Compound 20



WD 98/ 23593
PCT/ 1 B97/ 01368 . .-5b-

Conpound W0 98/23593G is -(CH err])[err] CH(SEH[ err])CH err] PCT/IB97/01368 =

4' -Trifl Uor onet hyl bi phenyl - 2- car boxyl i c™4cti d-[2-(3-nmethyl butyl)-1 .2.-3.4- 5
t et r ahydr oi sogui nol i n-6-yl]-am de _ M5 (C): 467 (M + H[err])
Conmpound 30 Gis -(CI—|[err])[err]CH[_err] 10

4' -Trifl uoromet hyl bi phenyl - 2- carboxylic

acid-(2-n-heptyl-1.2.3.4-t¢ dr oi soqui nol i n- -6-yl)-am de

MS (A): 495 (M——idupy Conpound 31 .15 ... G.i s - CH2COCH3.

4' - Thi f 1 uor omet hyl bi pheny# af'boxyl i-c -actd-|[-2~{2--oxepropyl)-1 .-2. 3. 4-

t et r ahydr oi@dégui nol i n- 6- yI |ande M (CI) 453 (M + __H[ err_])

.20 . Oorrpou‘pq.. g . .

4 Tr|fI uorT®
aci d- ( 2- i sGbtaly
(M+ Herr])

) SA i I\/B(CI) 453
ZR 400 mgna OOL‘i mmole) sample [o? coerpound (1, phenylacetaldehyde (121
5 'mg, 1.01 mmole), sodium triacetoxyborohydride (320 mg, 1.52 mmole) and acetic
acid (61 mg, 1.01 mmole) were stirred in 10 mbL of 1,2-dichidroethane for 12 hrs. at
ambient temperature. The reaction was diluted with methylene chloride, washed with
1N NaOH, water and brine. Purification was carried out with silica gel --
chromatography using 50% ethy! acetate/hexanes as tﬁe eluent.
10 MS (Cl): 501 (M + H")
"H NMR (250 MHz, CDCl,) 6 3. 65 (s. 2H); 2.91 (m, 4H) 2.87 (m, 4H)

The following compounds were synthesized in a manner analogous fo that described

hereinabove for Compotind 20.
15 '
Compound 21
Gis -CHZCHs
- 20 MS (Cl): 425 (M + H"

"H NMR (250 MHz, CDCI3) 53.85 (s, 2H) 2.83 (t, 2H); 2.68 (t, 2H); 2.55 (q,
2H) 1.17 (t 3H)

Compound 22
25 Gis -(CHz)zCH3 .

MS (Cl): 439 (M +H")
"H NMR (250 MHz, CDCls) d 3.55 (s, 2H); 2.82 (t 2H) 267 (t, 2H), 2.44 {q,
30 2H); 1.61 (m, 2H); 0.94 (t, 2H).



4' - Trdf | uor onet hyl bi phenyl - 2- car boxylic

-acid-[2-(2. 2-di phenyl ethyl)-1. 2. 3. 4- - t-etrahydroi sogui nolin-6-yl]-am de
W0 98/ 23593V0 98/23593 _ . PCRCT/B®7/00368 68

- 56- MS (d): 577 (M + H erPP) [err]H NVR (300 ._
MHz, CDCl[err]) [err] 4.30 (t, 1H); 3.61 (s, 2H). Conmpound 34 [err] ~
4' -Tri fl uoronet hyl bi phenyl - 2-car boxylic

acid-{2-[2-(2.6.6-trinethylcycl ohex-1-enyl)- . ethyl]-1 '

. 2. 3. 4-t et rahydr oi sogui nol i n-6-yl }am de Ms (C): 547 (M.+

Herr]) 10Cofmopodi@8 35 Gis -(CH2)[err]CH err] :

4' -Trifluorongethyl,b -2--car boxylic--aei-d-{2-dodecyl -1.2. 3.4 o
t et rahydoi soﬁﬁn%"'?g@f;l )-amide . M5 (dA): 565 (M+ H) 15
Oorrpound 36 4-Tri metfVIBIShEAVR > 25N _dime ) '

aci d- [ 2- (3- distehkdroiseauipolip-Gyilemid 1 | |
234tetrahydr0| | |]-am de 20 M5 (C): 511 (M +
H[ err]) :\ES)&EU Q@l? (@ +€1-M _ _
H NMR (250 MHz, CDCl3) & 3.64 (s, 2H); 2.76 (m, 4H); 2.20 (s, 2H); 0.89 (s,
OH). | -
10 Compound 24

tetra i inolin-6-vi}-
MS (CI): 515 (M + H*)
15 'H NMR (250 MHz, CDCly) & 3.55 (s, 2H); 2.82 (t, 2H); 2.68 (m, 4H); 2.52 t,
- 2H); 1.91 (m, 2H).

. Compound 25
Gis 'CH(CH3)2

20

. tetrahydroisoquinolin-6-yl)-ami
. MS (CI): 440 (M + H*)
"H NMR (250 MHz, CDCly) & 3.65 (s, 2H); 2.87 (m 1H); 2.80 (t, 2H); 2.72(t,
2H); 1.11 (d, 6H).
25

droisoguinolin-6-vl}-amid



[err]

acid-[2-(3-furan-2-nethylallyl)-1.2 3. 4- _

t'et r ahydr wicsasmasezol i n- 6-yl ] -am de 25 MS-(CQ): 517 (eitrAmbio13es
WD 98/ 23593 -54-

PCT/ 1 B97/ 01368 -57-
Conmpound 38 Gis -(CH[err])[err]CH(CH[err])SCH[err]

4' -Tri fl uor omet hy] bi phenyl - 2- car boxyl i ¢

4' -Trifluoromethyl bi phenyl - 2- carboxylic

acid-[2-(3-

t et rahydroi soqui ﬂ@Nﬂn@(zsblmﬁindtﬁ:léss 1 ﬁs 2H); ¥F9((§1 4H); 298 (M Hy; Hilger (hi )

met hy Baf(? M) - 1. 20 3. 4-

~Conpound- 39
4" -Tri fl uorZdpdd3l (i, 2hikgriy60 (m, dﬁ)bbi@(mcﬁH)

acid-{2- [2
ethyl ] -
(M + H[qr]

(1. 3-di oxo- 1. 3-di hydr oi soi ndol -2-yl) - 10

2. 3. 4-tetrahydroi soqui nolin-6-yl}-an de - IVB(CI'):

EXAMPLE 6 Conmpounds 40-67 15 The

fol |l owi ng conpounds were produced by the procedure of Method B

descri bed herei nab
procedure of
-(CHerr])[grr]
bSHS| - 1. 2.

aci d- (2-n-

10

he following synthesis is exenplary of the
B. Conpound 40 ' Gis

20 4" -Trifluoronet hyl bi phenyl - 2-car boxylic
- 4-tetrahydroi sogui nolin-6- yl)-am de
-Triflucromethyibiphenyl-2- vlic acid-{2-(tetr: ropyran-4- ’

CH

droisoquinolin-6-vil-ami
MS (Cl): 481 (M + H")
TH NMR (250 MHz, CDCl;) 5 4.04 (dd, 2H); 3.71 (s, 2H); 3.41 (1, 2H); 2.80 (s,

- 4H); 2.62 (m, 1H); 1.82 (d, 2H); 1.70 (dt, 2H).

15

- 20

25

30

Compound 28
Gis -(CH2)20(0H3)3
*Trift

tetrahydroisoquinolin-6-yl}-amide

MS (Cl): 482 (M + H")

"H NMR (250 MHz, CDCl) 5 3.55 (s, 2H); 2.82 (t, 2H); 2.68 (t, 2H); 2.49 (m,
2H); 1.49 (m, 2H); 0.93 (s, OH).

The following compounds were synthesized by a modification of Method A. A
general synthetic descripfion and a listing of the compounds that were prepared by
this modification are as follows: |

A solution of an appropriately-substituted aldehyde (7.5 umol), compound (1l)
(5 pmol), acetic acid 7.5 pmot), and sodium triacetoxyborohydride (10 pmot) in 300
uL. of 1,2 dichloroethane was shaken for 60'hrs. at ambier_\t temperature. A7.5 pL.
sample was removed and diluted with 83 pL of methanol for TLC and MS analysis.
The remaining sample was evaporated to dryness under vacuum. The crude solid
was dissolved in 500 pL of ethyl acetate and washed with 300 pL of 5% sodium
blcarbonate The organic layer was concentrated to dryness under vacuum.

570



Met hanesul fonyl chloride (0.12 nlL, 1.55 mole) was added to a O C solution
. of compound (15) (0.30 gm 0.723 mmole) and triethyl am ne {)0. 25 nmL, 1.79
“ mole) WOORSSIME (7 nL). After 30 ning. TLC i ndi cated t hePFEEBYW3F8nas .

conplete. Atotal of 1.06 25 gm (14. 455mml e) of n-butylam ne was added.-
and the contents were stirred for 18 hrs. - at anbient tenperature. The
sol vent was renoved under vacuum the residue was di ssol ved in

met hyl ene chl oride, washed with 2N NaOH and brine, "and dried over

WD 98/ 23593 - 58-

PCT/ |1 B97/ O¢3mBound 29 sodi umsul fate. Purification of the residue obtained
upon evaporati ed out on silica gel usi ng a gradient of

0- 8% et hal#df - @%ﬁ@ﬁ 3chI oride as the el uent. . Ms (C):
453 (M + Hp (o itz : 4 3.43 (s, 2H);
2.70 (t, ¥ (m 2H; 1.31 (m 2H);
0. 88 (t5 3 ApIgeng corrpounds vvere synt hesi zed in a manner

anal ogous to th her ei nabove for Conpound 40. 10
Conpound 41 [e‘;\%r &9?9'6{7?@1'-' ) ‘4" -Trifluoronethyl bi phenyl -2-car boxylic
acid-[2-(1 -(R -phenylethyl)-1 .2.3.4- .

t et rahydr o soquin 'n-6-y|]-an1de 15 M5 (d): 501 (M+ H)

[err]H N > CDC[err) [err] 3.75 (s, 2H); 1.45 (d, 3H).

Conpound 4@ is -(CHZ%SCI-@ is 20 4'-Trifluoronethyl bi phenyl -2-carboxylic

aC| d- (2 ph 4-1 et rahydr oi sogw nol i n- 6-
iphe! -(2-n-]
6-vi)-
. MS (Cl): 495 (M + H")
Compound 31

15 Gis-CH,COCH;,

tetrahydroisoquinolin-6-yil-ami
MS (Cl): 453 (M + H")

20 ‘Compound 32
Gi IS -CHzCH(CH3)2

MS (CI): 453 (M + H*).

25  Compound 33




yl)-am de M (C): 473 (M-+ Herr]). [err]H NMR (250

MHz, DMSO 8 4.29 (s, 2H); 3.48 (t, 2H); 2.82 (t, 2H). 25. Conmpound 43
WO 98/ 235@/® 98/23593 59 PCT/IB97/01368

PCT/ | B97/ 01368 [err] 4" - Tri fPBor onet hyl bi phenyl - 2- car boxyl.irc
acid-[2-(2-norpholin-4-yl-ethyl)-1.2.3.4- )
t et rahydr oi soqui nol i n-6-yl]-am de - M5 (Cl): 510 (M + Herr]) 5
“H NWR (300 MHz, e .49 (s, 2H). Conpound. 44 Gis
-CH err]CF[err] M%?)Q?H(M'}ﬁ or onet hyl bi phenyl - 2- car boxyl i c

aci d-[2-(2.2.2-t4y I{IMRC(BQ@MF%' &:Dél3)84%0‘tt 1H),8.61 (s, 2H),
t et rahydr.oi soqui nol i n-6-yl ] f\/B(GI) AT ( M-+ ) -
[err] H NVR (300 MHz, DMSO) [err] 3 72°(s, 2H). - 15 Conpound 45 == G

s -(CH2) 2N( CH3) 2 4 4' -Trifl uoronet hyl bi phenyl - 2-carboxylic
aci d-[2-(2-§ﬂ-’-ﬂ%%'¥i’§’-lgam noethyl)-1 .2.3. 4-
t et rahydr oi sogui nol i n-Bgyl ] - am de : : :

———(CH>

5
hyll-1.2.3 4-1 droi inolin-6- mi
MS (CI): 547 (M + H*)
10  Compound 35
Gis -(CH2)11CH3 :
"Triflucromethylbi 1-2-ca lic acid-{2-d 1,2
tetrahvdoisoquinolin-6-vl}-amide
MS (Cl): 565 (M + H*)
15
Compound 36
G is ~CH,C(CH3),CH,N(CH;)»
tetrahydroisoquinolin-6-yi]-
20 MS (CI): 511 (M+H")

tet roisoquinolin-6-yij-
25 MS(CI517T(M+H)



20 M5 (Cl): 468 (M+ Herr]) [err]H NVMR (300 MHz,
DVBO [err] 3.48 (s, 2H); 2.14 (s, 6H). Conpound 46 Gis
(CH err WoIq23sp%err] ) [err] 25 4" -Trigd uoromet hyl bi phenyl’cwaﬁ"bﬁﬁyllc
aci d-[ 2- (2-di nmet hyl am nobutyl)-1. 2. 3. 4- C-Te
t et rahydroi soqui nolin-6-yl]-am de M5 (A): 496(M+ H+)
[err]H NVR (300 MHz, DMSO 8 3.43 (s, 2H); 2.11 (s, 6H). WO

98/ 23593 : PCT/IBQ7/01368
Oorrpound 49gmmd—§|s -(CI—I[erre)[err]OCl—I[err]

-Trifl uOGOﬁ(ChM)ZOHm}eQSCHQ car boxyl I c aci d [2 (2 rret hoxyet hyl)-1.2.3.4 5
tetrahydrmsw noI|n-6-- S . M- (-1 )- &AM+ Herr])
[err]H NVR el E2-Sabg YpUiVB 4.3 (m 6
10 Compo ' [err])[err]O—I

4' -Tri fl uor omet - -carboxyllc aci d- [2 (3- hydroxypropyl) 1.2.3.4
t et r ahy®r oi soqul\éi)ﬂqlh%gwr R de

Compound 39
o

———{CHpz=—N

10 1-1.2.3.4-tet isoquinolin-6-yik-ami
MS (CI): 570 (M + H")

E PLE 6
15 "~ The following compounds were produced by the procedure of Method B

‘described hereinabove. The following synthesis is exemplary of the procedure of
Method B. '

Compound 40
G is -(CH,)sCH3
20

Methanesulfonyl chloride (0.12 mL, 1.55 mmple) was added to a 0° C solution
of c_Om‘pound (15) (0.30 gm, 0.723 mmole) and triethylamine (0.25 mL, 1.79 mmole)
in THF (7 mL). After 30'min. TLC indicated the reaction was complete. A total of 1.06
25 grh (14.4 mmole) of n-butylamine was added and the contents were stirred for 18 hrs.

at ambient temperature. The solvent was removed under vacuum, the residue was
dissolved in methylene chloride, washed with 1N NaOH and brine, and dried over



15 M5 (A): 455 (M+ H) [err]H NVMR (300 MHz, DWVBSO [err]
3.47 (s, 4H). Compound 49 Gis -(CHerr])[err]NHCOCH err] 20
4'-Tri f | uoV@e®RISN3 bi phenyl - 2- car boxylic _58- PCT/IB97/01368

aci d-[2-(2-acetyl am noethyl)1. 2. 3. 4- t et rahydr oi sogui nol i n-6-yl ]~ani de
M5 (Cl): 482 (M+ Herr]) [err]H NIVR(250M—|z DMSO) [err] 3.50
(s, 2H);. 1.79 (s, 3H). 25 npound 50 [err] -

fgtl I;L;'d;‘gr %@&Méuﬁ%%“guﬁ?&mgo%uue Bl oh 2 B s kot 4

~ onsilica gel using a gradibht SFDL8% Iaétfanol in methylene chioriddas(thé pluedbl (M +

"'H[err]) ‘[err]H NVR (300 MHz, DMSO) [err] 4.90 (s, 1H); 4.87 (s,
JAH).;. 3..40. (s 2H) ;. 2.96 (s, 2H) 2.72 (t, 2H); 2.54 (t, 2H); 1.70 (s,
- 3H) . -5 Oorrpound 51 (CH[err])[err]F ' .

4' -Trifl uoronet hﬂ%l(?j'l)r | (Mt E‘a} oxyI Ic acid E %’b | uor oet %Jal .2.3. 4-
t et r ahydPoi soqui nbINWRESHG MHzPMSO) 58643 (s, 2H); 2.70Nks 20§12 57 (&@3'}3( Q)
[err]H NWR (23_801% 5?'}55?)31[@%%&)68%7«@1) 1H); 4.51 (t, 1H); 3.55 (s, 2H).

The following compounds were synthesized in a manner analogous to that described

hereinabove for Compound 40.

10 - -
Compound 41
15 MS (Ch:501 M+ H" y
H NMR (300 MHz, CDCl3) 6 3.75 (s, 2H); 1.45 (d, 3H)
20

- MS (Cl): 473 (M +H"
“"H NMR (250 MHz, DMSO) 5 4.29 (s, 2H); 3.48 (t, 2H); 2.82 (¢, 2H),

25 Compound 43



Compound 52 [err] 15 4'-Trifluoronethyl bi phenyl -2-carboxylic
aci d

{2-[2-(1 -nethyl-1Hpyrrol-2-yl)-ethyl]- 1

.2. 3. 4-t SVOAPEOBi sogui nol i n-6-yl } - ani dgg_ Vs PETBIMIISS \ +
H[err]) [err]H NVR (300 MHz, 'DMBO) [err] 3.55 (s, 2H); 3.3l (s,
3H). 20 Conpound 53 Gis -(CHZ)3N( CH3) 2

4' -Tri fl uoronet hyl bi phenyl - 2-carboxylic acid-[2-(3-di net hyl am nopropyl )1

. 2. 3. 4- .. tetrahydroi soqui nolin-6-yl]-amde 25 M5 (Cl): 482 (M
+ Herr]) o [‘err]H NWVR (300 MHz, DVsO 8 3.44 (s, 2H); 2.10

(s, 6H) Qgﬂ% d 54 WD 98/ 23593
-pct/1Bo7/ 0288 . -62-

Jerr] 4' - Trlfluoronethyl bi phenyl 2 carboxylic
aci d- [ 2- ( 3 437dfiunnemgthpibiph , aci pholi

MS (Cl): 510 (M + H")

5 ~ 'HNMR (300 MHz, DMSO) & 3.49 (s, 2H).
. Compound 44
G is -CH,CF;
10
MS (C1): 479 (M + H")
'H NMR (300 MHz, DMSO) 53.72 (s, 2H).
15 Compound 45
G is ~(CHz)2N(CHa)
tetrahydroisoguinolin-6-yi}-ami
20 ' MS (Cl): 468 (M + H")
'H NMR (300 MHz, DMSO) 5 3.48 (s, 2H); 2.14 (s, 6H).
Compound 46
G is -(CH2)4N(CH3),
25

MS (CI): 496 (M + H')
'H NMR (300 MHz, DMSO) § 3.43 (s, 2H); 2.11 (s 8H)..



M5 (Cl): 591 (M+ Herr]) 5 [err]H NVR (300 MHz, DVsSO) [err] 4.02.
(t, 1 H; 3.42 (s, 2H). Conpound 55 Gis -CH2CN
4" - Tri f | ueoossebesl bi phenyl - 2- arboxylic aci d- (2- cyanonet hyl straBeAerdes 10
t'et r ahydr oi sogui nol i n-6-yl)-am de -60- [erre] H NMR (300 MHz, DNVSO)
[err] 3.90 (s, 2H); 3.60 (s, 2H). Compound 56 Gis -(CHZ)SCHB
15 4' -Trifluoronet hyl bi phenyl - 2-carboxylic aci d-(2-n-hexyl - o
.2.3.4-tetrahydroi soquiolin-6- .yl)-am de . M5 (Cl): 481 (M +
Herr]) - [err]H NWR (300 M1z, DMSO). 8 3.44 (s, 2H); 0.85 (t,
3H). 20 Compound 57 Gis -(CH[err])[err]OCI-l[err]Cl—l[err]
4' - Tri f | uorgsmpdddphenyl - 2- car boxyl i ¢ -aci-d- [ 2+ (2- et-hoxyet hyl )-.1.-2..3.. B
t et rahydr oi soqui nol I n-6-yl]-am de M5 (Cl): 469 (M+ Herer]) 25
[err]H NI\/RG@_QC%@CQQ/SO) [err] 3.53 (m 4H); 1.10 (t, 3H). : VW
98/ 23593 PCT/ 1 B97/ 01368
- 63- 4'-Tri I-2-carboxylic acid-[2-(2-methoxyethyl)-1.2

5 ¢t isoquinolin-6-yl}-ami

MS (Cl): 455 M+ H") . -
"H NMR (300 MHz, DMSO) § 3.50. (m 4H) 3.24 (s 3H); 2.64 (m 6H)

10  Compound 48
Gis -(CH2)30H )

15 MS (CI): 455 (M + H') ’
- "H NMR (300 MHz, DMSO) 6 3. 47 (s, 4H).

.Compound 49
Gis -(CHz)zNHCOCHa

20 4-Tri ip
tetrahydroisoquinolin-6-yl-amide

MS (Cl): 482 (M + H")
"H NMR (250 MHz, DMSO) 5 3.50 (s 2H); 1.79 (s, 3H).

25

30



Gis 4' - Trifl uoronethyl bi phenyl - 2- carboxylic
aci d- ( 2- benz é Q/,zl -1.2.3.4- 5 tetrahydroi soguinolin-6-yl)-a

M (d): Herr]) gherrTH NVR (300 WC%b913f%rr]
3.41 (s, 2 . Compound 59 10 Gis -(CHerr])[err]OCH err]-~- .
4'-Trifl uororret hyl bi phenyl - 2- car boxyl i ¢ aci d-[ 2- (3- et hoxypropyl )-1 . 2. 3. 4-
t et rahydr oi sogui nol i n- 6- yI] am de MsS (C): 469 (M + H[err])
[err]H NMR (300 ‘_?3344 (s, 2H); 3.21 (s, 3H. 15 Conpound
60 Gis %ﬁ%ﬁhﬁ r
4[err]-Trifl uoronet Eékﬂ g 90 c) gcsl7 3(1{') 340r$s %H)1296(s
.2.3.4-tet mwmma&qnacﬂmmzeﬁ,wms 3M)) am de 20 --—- I\/B (e ):--467 M +
Herr]) [err]H NMR (300 MHz, DWVSO) [err] 344(5 2___I—_I)_ 0. 86
(t, 3H. _ Oorrpound 61 . lerr] - 64-

5  Compound 51 |

G is -(CHp)oF
10 MS (Cl): 443 (M + H")

TH NMR (300 MHz, DMSO) 5 4.67 (t, 1H); 4.51 (t 1H); 3.55 (s, 2H).

15
- MS(CI): 504 (W + H*)
'H NMR (300 MHz, DMSO) § 3.55 (s, 2H); 3.51 (s, 3H).
20
‘Compound 53
G is -(CH2)sN(CHs),
tetrah isoquinolin-6-vi}-
25 MS (CI): 482 (M + H')

"H NMR (300 MHz, DMSO0) 83.44 (s, 2H); 2:10 (s 6H):~



4-Tri fl uor omet hyl bi phenyl - 2- car boxylic
aci d-[2-(1-benzyl pi peridin-4-yl)-1.2.3.4

t et r ahydrwoossmepsomol i n- 6-yl ] - ani de M5 (C): 570 (Mectimsrinlles S
TerrTH NVR (250 Mz, DVBO) [err] 3.61 (8- 2H); 3.44 (s, 2H); 2.70 (s.- 4H).
Conmpound 62 [err] 4' -Trifl uoronet hyl bi phenyl - 2- car boxyl i c
acid-[2-(2-nitrophenyl)1 .2.3.4- t et rahydr oi soqui nolin-6-yl]-amde 10
M5 (Cl): 518 (Mt Herr]) [err]H NVR (250 Mz, DVBO) [err] 4.58 (d,
2H); 4.36 (t, 2H) Compound 63 [err] 15
4-Thi f | uor oret hyl- i ppkenyl - 2-carboxylic .
-aci d-{-2--( 4-acet-yt-anynophenyl )-1. 2. 34- - tetrahydroi soquinolin-6 -yl]-am de
M5 (d): .530 (M > [err]H NMR (250 M—Iz DI\/BO) [err]4.25 (s,

2H) 1. 99 (s,
Gis

3H) . Conpound 64 [err]

tetrah d isoquinolin-6-vll-amide

MS (CI): 591 (M + H')
5 HNMR (300 MHz, DMSO) 4.02 (, 1H); 342 (s, 2H)

Compound 55
G is -CH,CN .-
4'-Trifluoromethylbi l-2-carboxyli acid-{2- thyl-1

10 et roxs dinolin-6-
H NMR (300 MHz, DMSO) 6 3.90 (s, 2H); 3.60 (s, 2H).

Compound 56

‘Gis -(CH)sCH3

15
MS (Cl): 481 (M + H')
"HNMR (300 MHz, DMSO) & 3.44 (5, 2H); 0.85 (t, 3H)
20 “Compound 57

G is -(CH,),0CH,CH;

:_T :

te isoquinolin-6-vil-amide

MS (CI): 469 (M + H')
25 'H NMR (300 MHz, DMSO) 53.53 (m, 4H); 1.10 (t, 3H).



WD 98/ 23593 PCT/ 1 B97/ 01368.
4' -Trifl uoronet hyl bi phenyl - 2-car boxylic

aci d- [ 2- @ ese3598 am nophenyl ) 1. 2. 3. 4- t et rahydr oi soguiBGI/IBR7/BL368 | - ani de -

Vs (d): 530 (Mt 2) [err] H NP& (400 Mz, DVMSO) [err] 4. 25 =,
2H) 3.44 (t, 2H); 1.99 (s, 3H. 5 Conmpound 65 79
CH3 Jerr] 4' -Tri fl uoronet hyl bi phenyl 2-carboxylic
aC| d-[2-(2-acetyl am nophenyl)-1 .2.3. 4- _
t et rahydr oi sogui nolin-6-yl]-am de 10 M5 (d): 530 (M+ Herrl) _
ferr]H NVMR (400 MHz, DVMSO) [err] 4.00 (s, 2H); 3.04 (s, 2H); 2.88 (s, 2H);
2704 ( Sy _C__mé@hhj_& Conmpound 66 [err] 15 Gs .

_4'-Trifluoronethyl bi phenyl - 2-car boxylic -
aci d- [ 2- (4- acet yl ami nocycl ohexyl )-1.2. 3. 4- .
t et r ahydr oi sogfu™yol i n- 6-yl ] - am de M5 (Cl): 536 (Mt Herr])

[err]H NVR (400 MHz, DVBO) [err] 2.26 (s, 3H). 20 Conmpound 67 G
is -(CHerr])[efr]OH 4' -Trifluoronethyl bi phenyl - 2-car boxyl iC
aci d-[ 2-(2- hydrexyeqhyl ) - 1. 2. 3. 4- “tetrahydroi sogui nolin-6-yl]-amn de

.25 ): 441 (M+ Herr])

Gis

5 tetrahvdroisoquinolin-6-vi)-ami

MS (Cl): 563 (M + H") |
"H NMR (300 MHz, DMSO) & 3.41 (s, 2H).

Compound 59

10 Gis~(CHg)sOCH;

tetrahydroisoquinolin-6-ylj-amide

MS (CI): 469 (M + H')
' NMR (300 MHz, DMSO) & 3.44 (s, 2H); 3.21 (s, 3H).

15

Compound 60

G is -(CH,)sCHs

20 MS (Cl): 467 (M + H")
H NMR (300 MHz, DMSO) 5 3.44 (s, 2H); 0.86 (t, 3H).

Compound 61



WD 98/ 23593 : '
PCT/ B97/ 01368 o - 66-
EXAMPLE 7WO 98/23893npounds 68-75 5 The foll ow ng corpRARIDINES! €

prepared by the procedure of Method C 64- described her ei nabove. The- .
foll ow ng synthesis is exenplary of the procedure of Met hod C.
Conmpound 68 10 J[err] 4' -Trifluoronet hyl bi phenyl - 2-car boxylic
acid:[ 2- (2-oxo-2-phenylethyl)-1.2. 3. 4- _ o
tetrahydr0|squ| ., am de ' _"_Cbnpound“(tl) (0.30 gm 0.76
‘mol e), 2-bronpaget gpheong! (0.15 g, 0.76 ~ ° mole) and potassium

carbonate (G.id2° g 0. 83 -Ie) were combined in 20 nL of -15- acetonitril e

-.and heated to.refl ux for 1 hr and then t he soIvent mas evaporated under
vacuum ThedrHifudiometimdbiphenyle?-om 2-(f-Denzyiniperie dH1.2i3(4

sodium i i irgoli drnid tion of the drled organlc | ayer was
acconplished with silica gel chromat ography using 50% et hyl acetate in
hexane as the el MSWCI): 570 (M+ H") M5 (Cl): 515 (Ma H+) 20 The

fol | owi rgy conpourHNMRI(256MPizNDMIST) @ 3.61 (3, 2RINEH (§3H)P0IEs, ¥BI).t hat

descri bed her ei nabove for Conpound 68. Preparative details for
Conmpounds 74 and 75 whi ch wer e synt hesized by a m nor nodification of
t he above hod, are found under their respective headi ngs.
25 Corrpound 69 Gis -CH2CONH2 ' :

4" -Tri fl uoronet hy#bnphenyl - 2- car boxyl i ¢ aci d- ( 2- carbanDyInethyI 1.2.3.4-
tetrahydroi soqui fiQ -6-yl)-am de _

Gis NO,

10 MS(CI):518 (M+ H") |
*H NMR (250 MHz, DMSO) 5 4.58 (d, 2H); 4.36 (t, 2H).

15

jgtgnm_r_oi§ogglnolm-6-y!l-amxd

MS (Cl): 530 (M+ H")
"HNMR (250 MHz, DMSO) 54.25 (s 2H) 1.99 (s, 3H)

€

20 Compound 64

/©\ JOI\CH3

. N
Gis . - H

saturated



WO 98/ 23593 67

PCT/ EB97/ 01368 VS (CI) 454 (M + H[err]) gserr]H
NVR (250 W¥Q98/298Y) [err] 3.55 (s, cﬁ« 01 (s, .78 P\CW%‘N-’* 2.67
(m 2H)- 5 Compound 70 GIS - ferr]COO—I -
{6-[(4-Trifluoromethyl bi phenyl -2-carbonyl )am no] - 3. 4-di hydro-1
H-|sogwnolln2yl} acetic acid I\/IS(CI) 455 (M + Herr])
10 [ err LiFrAlR v PDIVS . St D / . 2.68
(s, 4H). A ( OiS0d J;M -gmide
{6.[(4-Trif Jpnenyt-2Z-car bonyl ) -am no] - 3. 4-di hydr o- 1H-i soqui nol i
n-2-yl)- 15 acetyj ester : MS (C):-469 - (-M-+b)oee .
[err]H NMR (300 H ; 340(5
AVSRRAENGRS 5\11 ob b&%{)&c}%ﬂ?ﬁﬁ 3%#?1 2+; 130(8, 31!
-CI-l[err]S:O\l(Cl—l[err])[erre] 4' -Tri f1 uoronet hyl bi phenyl - 2- car boxylic
aci d- ( 2di met-hyl car banmoyl et hyl - 1. 2. 3.-4-
t et r ahydr oi spqui nollg 6-yl)-am de M5 (Cl): 482 (M+ Herr]) 25
~[err]H NWR CDCl [err]) [err] 3.65 (s, 2H); 3.32 (s, 2H); 3.10 (s,
3H); 2.96 (s, 3H) 2.81 (m 2H); 2.77 (m 2H). Conppund 73
[err]
tetrahydroisoquinolin-6-yll-amide
10 MS (CI): 530 (M+H") '
'H NMR (400 MHz, DMSO)54 00 (s 2H); 3.04 (s, 2H); 2.88 (s, 2H); 2.04 (s,
-3H).
ompound 6!
15
isoquinolin-6-vi}-amide
MS (Cl): 536 (M+ H")
_ HNMR (400 MHz, DMSO) § 2.26 (s, 3H).
20 .
Compound 67
G is -(CH,),OH
te roi inolin-6-vil-
.25

| ..MS '(03)> 41 (M+ ‘H.*')



WD 98/ 23593 - 68- : PCT/ 1 B97/ 01368
4'-Tri fl uoronet hyl bi phenyl - 2-carboxylic aci d

-[ 2- (2- cwpd ofye3sys et hyl ) --1. 2. 3. 4- t et r ahydr oi soqui nol i yerimBlprasi de
Ms (d): 507 (M+ Herr]) B&rr]H NVR (250 MHz, DVBO) [err]
3.44 (s, 2H). 5 Compound 74 Gis -(CH2)2CN

4[err]-Trifl uoromet hyl bi phenyl - 2- car boxyl i ¢ aci d-[2-(2-cyanoethyl)-1.2.3.4
t et r ahydr oi sogui nol i n-6-yl]-am de 10 ) - Compound (Il1) (780 ny, 1.97
mol e), 3-bronopropionitrile (290 ng, 2.17 mol e) and

4-di met hyl-ami nopyri.di ne (264 ng, 2.16 mmole) were conbined in 10 ni
-of - DMF -and- heat ed--to--70[-err}--€ for 72 hrs. The reaction was diluted with
met hyl ene EXAMPLENT ori de, washed with water and brine, and then dried over

magnesi um syl faLe . -= Purification of the residue obtained on

evaporatlom out with silica gel 15 chromatography using a :

?a a;il eng of -10- TaEYoleving compemdsauem drqmwbmetpmedme:ﬁMethodc M

450
-Trhfl uopemﬁ%sﬁem?ﬁm Tﬁegﬁkowmyn@e% fsopxe@paw Pforhﬁp?t’sélyreffz 3. 4-

tetrahydrom@ol I n-6-yl)-am de : Compound (I1) (0.20 g, 0.50

mol e), 2-bronopyridine (0.16 g, 1.0 mml e) and pot assi um car bonate
(0.14 g, 1.0 mmole) were conbined in 5 nmL of chl orobenzene and the

resul ting Qgﬁpégﬁ%ggf heated to reflux for 48 hrs. The solvent 25 was
renmoved un and the residue was purified via silica gel

chronr at ogr aphy - usi ng 50%
Ms (Cl). 474 (M+ H[err

et hyl acetate in hexane as the eluent.
[err]H NVMR (250 MHz, CDCl[err]) [err]

4.63 (s, 2H): 2.89 (t, 2H). = 30 EXAVPLE 8 Corpounds
76 and 77 3 - 69-
PCT/ | B97/ 01368 -

10 Gis o

tetrahydroisoquinolin-6-vil-amide
Compound (Ilj (0.30 gm, 0.76 mmole), 2-bromoacetophenone (0.15 g, 0.76

mmole) and potassium carbonate (0.12 gm, 0.83 mmole) were combined in 20 mL of
15  acetonitrile and heated to reflux for 1 hr., and then the solvent was evaporated under
vacuum. The residue was dissolved in chioroform and washed with saturated sodium
bicarbonate. Purification of the dried organic layer was accomplished with silica gel
chromatography using 50% ethyi aoefate in hexane as the eluent.
" MS (Cl): 515 (M + HY) |

20
The following compounds were synthesized in a manner analogous to that described
hereinabove fdr Compound 68. Preparative details for Compouhds 74 and 75, which
were synthesized by a minor modification of the above general method, are found
under ﬂ?eir respective headings.

25

oung |
G is -CH,CONH,




The fol |l owi ng conpounds were produced by the procedure of Method D
descri bed herei nabove. The foll owi ng synthesis is exenplary of the

pr ocedur eWs¥98/23593 \et hod D. 5 Conpoghd 76 [err]  PCTABY7/01368 -

4' -Trifluoronet hyl bi phenyl - 2- carboxylic acid-[2-(2-pyridin-2-yl-ethylyl |
.2.3.4- t et r ahydr oi sogui nol i n-6-yl]-am de Compound (11)
(300 ng, 0.76 mmle), 2- vinylpyridine (95 ng, 0.91 mole) 10 and gl aci al.
acetic acid (24 rn? %14 ﬁ) were conbined in 15 nL of nethanol and
heated to refl ux or( 9 h)e sol vent ‘was renoved under vacuum and the

resi due was: pur i fl—lelWEBs(Bﬁ_@Wzl DMSQ)él 3.85(sp &); Grap BHME.7B (a, gHp@ et of 0

to 3% - ze ? “i-n-ethyl acetate as the eluent. Ms (d):
502(M+ H[ My é _ [err]H NVR (250 MHz, CDCl[err]) 8 3.67 (s, 2H);
3.09 (m 2H); 292(m 2H) 2. 80 (m 4H). - The followng '
conpound _was synt hesi zed in a manner anal ogous to that descri bed
her ei nab@vemﬁﬂﬁund 76. 20 Compound 77 Gis
-(CHerr]) [ @d&?rr])[err]
4 Tr|fluororret enyl - 2 carboxyllc
acid-[ 2- ('Il,l- oniedathineniyd V)R i , isoquinoli
tetrahydroi sg |n0I|n6yI] amde 25 _ I\/IS(CI) 496(M+ Herr])
[err]H NMR '3 DMSO) [err] 3.50 (s, 2H); 2.98 (s, 3H); 2.80 (s, 3H).
EXAMPLE 9 Qondass?mgﬂ“) WO 98/ 23593 :
70 : P PCT/1B97/ 01368

: -10 ~ 'HNMR (250 MHz, DMSO)8355 (s, 2H); 283 (s, 2H); 2.68 (s, 4H).

Compound 71

Gis -CHzCOOCHs

15

MS (Cl): 469 (M + H*)
"H NMR (300 MHz, CDCl) 8 3.75 (s, 3H); 3.72 (s, 2H); 3.40 (s, 2H); 2.85 (s,

4H).

Gis -CHZCON(CHs)z

| . MS(CI):482(M+H") .
25 ~ H NMR (300 MHz, CDCl5) 8 3.65 (s, 2H); 3.32 (s, 2H); 3.10 (s, 3H); 2.96 (s,
 3H); 2.81 (m, 2H); 2.77 (m, 2H). |

_Qo_mp,gu_n.dié



The foll ow ng compounds were produced by the procedure of Method E
descri bed herei nabove. The followi ng synthesis is exenplary of the procedure

of MO B8(23593 5 - Conpound 78 -68l err] PCT/IB97/01368

4' - Trifl uoronet hyl bi phenyl - 2- car boxylic .

aci d-{2-[2-(4-nethyl pi perazin-1-yl)-2- oxoethyl] 1

. 2. 34-tetrahydroi soqui nol i n-6-yl }-am de Conpound 70 of Exanpl e
7(60 ng, O0.,1 | Di; .20 mmol e) and
LSl e har LRy RREARA BUBRUES R A2 i 208, 20 ' ©)

0. 15 mmol e) teteshediob okh-6-pil-4mide of anhydr ous net hyl ene chl oride and :
stirred at anbie u for 15 hrs. The reaction was diluted wth-
nmet hyl ene m‘ k&ggbéﬂg‘vgs)hed W|th 1 %I_lNaC]-I foll owed by brine and then
dried over -sodi urri"NMR@%ﬁWé\ZeDMfsPé )Payer was evapor at ed under

vacuum agd the residue was 15 purlfled by silica gel colum chromatography

using a gradient of 1 to 8% nethanol in nmet hyl ene chl oride as the
eluent. - Compound7¥5 (C): 537 (M+ Herr]) The foll ow ng
conpounds \A%%_&;&%ml zed in a manner anal ogous to that described 20
her ei nabove r ound 78. Cbnpound?g [err]

phheibiph 24 lci eth

4' -Tri f | uor Ayt v 3
acid-[2-(2- hyI)1234 25
t et rahydr oi s& Tt . -~ M5 (d): 508 (M+ Herr])
%Hs TN(R 4800 'VHZ dmdtma r(il))(b'@m ﬁig 306 foriSle), élﬁ)-emépréﬁomﬁﬂe @R mg 2267 (s, 2H);
-71- m mmolgg and Ldlmmmggwr@mgm mg, 2. 16 mmole) were combined in 10 mL

of DMF and heated to 70° C for 72 hrs. The reaction was diluted with methylene

chloride, washed with water and brine, and then dried over magnes'iurﬁ sulfate.

Purification of tﬁe residue obtained on evéboration was carried out with silica gel -

15  chromatography using a gradient of 10-100% ethyl acetate in hexane as the eluent.

MS (Cl): 450 (M + H")

20

tetrahydroisoquinolin-6-yi)-amide
Compound (li} (0.20 g, 0.50 mmole), 2-bromopyridine (0.16 g, 1.0 mmole)

and _pbtassium.c':arbonate (0.14 g, 1.0 mmole) were combined in 5 mL of
chlorobenzene énd the resulting mixture was heatéd to reflux for 48 hrs. The solvent
25 was removed under vacuum and the residue was purified via silica gel
N .chromatography using 50% ethyl acetate.in hexane as the eluent.
MS (Cl): 474 (M + H )
'H NMR (250 MHz, CDCly) 5 4.63 (s, 2H); 3.79 (t, 2H); 2.89 (t 2H)

30 EXAMPLES
76 and 77



Conpound 80 [err] 4' - Trifl uoronet hyl bi phenyl - 2- carboxylic

aci d- ( 2- phg)d}ll car banoyl nethyl -1. 2. 3. 4- 5 tetrahydroi soqui nol i n-6- ylg -am de
NS (CO): BRRF%% H err]) [ergd H NVR (300 Mz, ESTHIBETAPEE [err]
3.77 (s, 2H); 3.29 (s, 2H); 2.88 (m 4H). Corrpound 81 10 Gis- -
- CH2CONHCH3 4' -Tri fl uoronmet hyl bi phenyl - 2-car boxylic

aci d- ( 2- net hyl car banoyl net hyl - 1. 2. 3. 4-

t et r ahydr oi soqui I ( err])
LorrH NI\/R od R fdi fd\o@m%co Hbr?ﬁ were p{oducstwmg %E&e?u%lﬂgﬂ%gd 7U[9 ( 2H)
2.66 15 eszriped Qergmap@we 3’h9 followmg synmmmmgry of the g'qogdure of

Zohert] 5 Caerr]) err) el
4' -Tri fl uoromethyT'bi phenyl - 2- car boxyl iC
aci d- ( 2-di et hyl car banmoyl net hyl - .3.4- 20

t et rahy 0|Eogumo“é‘|6yl) amde : MS (d): 510 (M+ H)
Conpoun -Tri fl uoronet hyl bi phenyl - 2-carboxylic

aci d- (2-cycl opr opyl car.ba thyl-1.2. 3. 4-
tetrah’ydroisoquinolcin76-y)-a'de ME (C): 494 (M+ Herr])
[err]H NVR (250 V2 [etf] 3.53 (s, 2H). WD 98/ 23593

- 72- Gis PCT/ | B 368

tetrahydroisoguinolin-6-vi]-ami
Compound (I1) (300 mg, 0.76 mmole), 2-vinylpyridine (95 mg, 0.91 mmole)

10  and glacial acetic acid (24 mg, 0.40 mmole) were combined in 15 mL of methanol
and heated to reflux for 24 hrs. The solvent was removed under vacuum and the
residue was purified using silica gel chromatography with a gradient of 0 to 3%
methanol in ethyl acetate as the eluent.

MS (Cl): 502 (M + H")
15 'H NMR (250 MHz, CDCl;) & 3.67 (s, 2H); 3.09 (m, 2H); 2.92 (m, 2H); 2.80
(m, 4H). '

" The following compound was synthesized in a manner analogous to that described
hereinabove for Compound 76.
20
- Compound 77
G is -(CH;),CON(CH3),
~Trifluoromethylbiphenyl-2-carboxylic acid-{2-(2-dimethylcarbamoylethyi)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide
25 MS (Cl): 496 (M + H")
 TH NMR (250 MHz, DMSO) 8 3.50 (s, 2H); 2.98 (s, 3H); 2.80 (s, 3H).

EMMELE 9
Compounds 78-87



Conpound 84 [err] 4' -Tri fl uoronet hyl bi phenyl - 2-carboxylic
aci d-[ 2- (benzyl car bamoyl met hyl ) 1.-2. 3. 4-

t et rahydr®iOs284a%930l i n-6-yl]-am de 5 Ms (C): 544 (M ecHes/dibes _
[err]H NVR (250 M4z, DVMSO) [err] 4.30 (d9°2H); 3.58 (s, 2H); 3.14 (s,-2H);
2.78 (m 2H); 2.68 (m 2H). Compound 85 [err]

4' -Tri fl uoronet hyl bi phenyl - 2-car boxylic

id-{2-12-(3-h lid
S 542t ber shyar ShebRwRG Rrbeliis derkpihuuced by e Sropkolisof Methos En + r{er 1)
15 Conpoundestfibed here{nﬁbds\}e The fdﬁowfﬁ? 's?ﬁﬁéﬁ?@ﬁ&@hﬁbﬁ%ﬁé’bm@e&ﬁé Rexylic

acid-[2-(2 = 2=oxoethyl)-1-- 2.3
tetrahydrmgoﬁﬁggblln 6-yl]-am de I\/B(CI) 524(M+ Herr]) 20
Compound 87 [err] - 4'-Trifl uoronet hyI bi phenyl - 2- car boxylic

aci d-[ 2- (2-oxo-2-thi azolidin-3-yl-ethyl)-1.2.3.4-
t et r ahyd¥ oi Gompound 78- 6- y| | - ani de

xoethyl]-1.2.3.4- droisoquinolin-6-vi}-amide

Compound 70 of Example 7 (60 mg, 0. 13 mmole), 1-methylpiperazine (22 pL.,
10  0.20 mmole) and 1-(3-d|methylamnnopropyl)-3-ethylcarbodum|de hydrochloride (28
- mg, 0.15 mmole) were combined in 4 mL of anhydrous methylene chloride and
stirred at ambient temperature for 15 hrs. The reaction was diluted with methylene
chloride and washed with 1 N NaOH followed by brine and then dried over sodium
sulfate. The organic layer was evaporated under vacuum and the residue was
16  purified by silica gel column chromatography using a gradient of 1 to 8% methanol in
methylene chioride as the eluent.
MS (CI): 537 (M+HY) -~

The following compounds were synthesized in a' manner analogous to that described
20  hereinabove for Compound 78.

Comns

25 fefrahydroisoquinolin-6-viamide
MS (CI): 508 (M + H")
"HNMR (300 MHz, CDCl3) 5 3.67 (s, 2H); 3.50 (s, 4H); 3.28 (s, 2H); 2.81 (m,
4H); 1.88 (m, 4H).




WD 98/ 23593 :
PCT/ 1 B97/ 01368 ' -73-

NS (d): WO Herr]) EXAVPLE,, ] Conpounds PCTIBY7/@nR68 88 5

The foll owi ng conmpounds were produced b? the procedure of Method F .=

descri bed herei nabove. For purposes of illustration, a preparation of

carbonyl conpound (I11") is also included. Compound (Il 10
-Tri fl uor onet hyl bi phenyl - 2- car boxyl i c

acld [ 2- (t hi ophen-2-yl -acetyl)-1.2. 3. 4- t et rahydroi so

ui nol i n- 6- OomEpound&0 - . Conpound (I11) (3.1 g, 7.8 mmole),

2-t hi opheneacetic acird (1l.14 g, 8.0 nmol e) and

1-(3- drnethylanlnogropy &t hyl car bodi i mi de hydrochl ori de (1 7 9, 8.8
nmmol e) we 50 nmL of nethylene chloride for 12 hrs. at
anbi ent -tenperatu Th reaction was diluted with nmethyl ene chloride,
washed wit P ®BN hy rochlorrc acrd 1N - NaOH, mater and bri ne.
Purificatia ! B X 2 AL G 3.2, »;conplrshed
with silica gel chronatograp y usrng 0 y ' exanes as

the el uént & P-amide titl e conpound as a solid. 20 Conpound

88 [err] : N$§A }*5$dd%’ ﬁfthylbrphenyl 2-carboxylic

acid-(2-(2- throp 1.2.3.4-

t et rahydr oi sogui THONMR- (BOQ'W-I-zaﬁDGQ)SSW (s, 2H); 3.29 (s, 20 2088 (M,.4HH. ol e) sanpl e

of conpound (11') and sodi um borohydride (45 25 ng, 1.2 mol e) were

conbined in 1 nmL of pyridine and the mixture was heated to reflux for

18 hrs. Thggﬂxgmgﬂgg was renoved under vacuum and the residue was

m xed th _10%h drochlorrc acid for 20 hrs. at 50[err] C The reaction was
mh Gis-C B”F%H > 12) and was extracted with nethylene chlori de.

render

evaporatroLt srlrca gel

0. 5% et hanol '%%ﬁin%QﬁlfﬂLr' de as the eluent.

'H NMR (250 MHz, DMSO) 5 3.54 (s, 2H); 3.05 (s, 2H); 2.79 (m, 2H); 2.66
15 (m, 2H); 2.61 (d, 3H).

chronatography usi ng

Compound 82
Gis -CHZCON(CHZCH3)2
4'-Tri

20 fetrahydroisoquinolin-6-yll-amide

25

- i baride
MS (Cl): 494 (M + H")

H NMR (250 MHz, DMS0) §3.53 (s, 2H).



WO 98/ 23593

PCT/ 1 B97/ 01368 M5 (C): 507 (M+ H[err])

[err]H NVRWOBER3s83z, CDCl [err]) [err] 38%; 3. 11 (t pczHApI7/A3GO (m
6H) . Exanple 11 5 Conpounds 93 The follow ng. .
conpounds were produced by the procedure of Method G descri bed

her ei nabove. The followi ng synthesis is exenplary of the procedure of

Met hod G C10 gﬁwound 89 : Gis -(CHerr])[err] OCOCH err]

Acetic acid o

2-{6-[ (4" -trifluoronethyl
i soqui nolin-2-yl}-etly

phphenyl - 2- car bonyl ) am-no] - 3. 4-di hydro-1 H
r Acetyl chloride (100 ng, 1.25

nmol e) and 4-di epyridine (700 ng, 15 5.7 mvole) were conbined in
5 nmL of toltégne and t he mxture was cooled to O[err]Cin an ice bath.
"To this mixtRfe. was added a sol ution of Corrpound 67 from Exarrple 6

(500 ng, 1. 1‘ Ehy12 carth ‘

allowed to. - . vvarm_o_a |ent terrperature and was stlrre under a

ni trogen at ASEYYEFR ' : - The reaction was washed with 1 N
hydrochl gric aci { i um bi car bonate, 20 and brine and then
d?ll ed ovgr nagneg\iwu?nég%%@ F!gﬁ“ fication of the residue obtained on
evaporati on was atthMiR (250 MiHz\DMSQ)is 4.30(dy2H); Sisosp2tyB A ts, 2; 238 8%

met hanol oH é@a?t h%H acet ate as the el uent. M5 (Cl): 483
(M- Herr]) ) ) [err]H NVR (400 MHz, DMSO) [err] 4.25 (dd, 2H);

+3.62 (s, 2H); 2.78 (m 6H); 2.06 25 (s, 3H). The foll ow ng
conpounds were synthesized in a nanner anal ogous to that described
m&é@%nd 89. WO 98/ 23593

| |/\>—OH
N

her ei nabove
PCT/ | B97/ 01368

oethyll- tetrahydroisoguinolin-6-vi-amide
MS (CI): 524 (M + H")

15

f droisoquinolin-6-yi}-
. .MS (Cl): 524 (M + H")
2. '
. Compound 87

£

Gis. - O




_di hydro- 1Hi soqui nolin-2-yl}-ethyl este€

Compound 90 Gis -(CHerr])[err]OCOC(CH err])[err]

2. 2-Di met hyl propi oni ¢ aci d-

2{ 6-[ (4' -woioBhksses onet hyl bi phenyl - 2- car b%yl )=am no}- 3. 4- PCT/IB97/01368
M5 (C): 525 (M+.=

Herr]) [err]H NVR (250 Mz, DVBSO) [erre] 4.25 (dd, 2H);
3.63 (s, 2H); 2.77 (dd, 6H); 1.19 (s, 9H). Compound 91 10
Gis -(Clﬂ[er_r]')h@érw ﬁ%ﬁ r])[err] ' Di et hyl carbami ¢ aci d
2-{6-[ (4" -trifl &38RI - 2-carbonyl ) -am no] - 3. 4-

- di hydr o-1H-i sogui nol i n-2-yl } - et hyI ester M5 (Cl): 512 (MW
Herr]) [err]H NVR (400 MHz, CDCl[err]) [err]4.26 (t, 2H); - -
3.69 (t,- 2@2&%@@32 2.90 (s, 15 3H); 2.79 (m 4H); 270(t 2H) .
Compound 9% " d' [err])[err] OCOOCH err] Carbonlc acid -
met hyl est - | uor onet hyl bi phenyl - 2- carbonyl }-ani no]-3.4- 20

di hydr o81H i soqu‘i‘hecfbilowuﬁg gdrglpcmnHQWeespmduced by the procedure of tr(cg15 499 ( M+

g L $r7 ' ]( ?5 3 ﬁfscq)begé'-e(egna% cg p';xlglva%(s%? Oﬂlld\é%ﬂorg%grép%éd& Jf %(Rhﬁiﬂ}g/z ) gt593 2H) ;

PCT/ 1 B97/ Ob'éﬁ'&ound (If) is also included. - 76-

10

tetrahydroi inolin-6-ylj-ami
Compound (Il) (3.1 g, 7.8 mmole), 2-thiopheneacetic acid (1.14 g, 8.0 mmole)

'_ and 1-(3-dimethy!aminopropyl}S-ethylcagppdiimide hydrochloride (1.7 g, 8.8 mmole)
were stirred in 50 mL of methylene chloride for 12 hrs. at ambient temperature. The
15 reaction was diluted with methylene chloride, washed with 1N hydrochloric acid, 1N
NaOH, water and brine. Purification of the residue obtained on evaporation was
accomplished with silica gel chromatography using 50% ethyl acetate in hexanes as
the eluent to yield 3.6 g of the title compound as a solid. |

20 Co un

A 200 mg (0.38 mmole) sarhple of compound {II') and sodium borohydride (45
25 mg, 1.2 mmole) were combined in 1 mL of pyridine and the mixture was heated to
reflux for 18 hrs. The pyridine was removed under vacuum and the residue was
mixed with 10% hydrochloric acid for 20 hrs. at 50° C. The reaction was rendered
basic (pH > 12) and was extracted with methylene chioride. The or'g'éhic"l'ayer' was
washed with water and brine and then dried over potassium carbonate. Purification of
30 the residue obtained on evaporation was accomplished with silica ge!

chromatography using 0.5% methanol in methylene chioride as the eluent.



Compound 93 [err] Benzoic acid

2-{6-[ (4" -trifluoromethyl bi phenyl - 2-carbonyl) - am no] - 3. 4- di hydro 1 H

-1 soqui nol iwo d8skds et hyl -ester 5 : M5 (C): 545 ( Mpddm®otbizes
[err]H NVR (400 Mz, CDO [err]) [err] 482 (t, 2H); 3.70 s, 2H); 2.93.(t,
2H); 2.83 (s, 4H) Exanple 12 10  Conpounds 94-105 I
The foll ow ng conpounds were produced by the procedure of I\/bt hod H

descri bed herei nabove. Conpound 94

4" - Tr|fIuoron‘ethméﬂpmiﬁérboxyl|c aci d- [ 2- ( 2- ani noethyl) 1.2.3.4- 15

hyd 6 I
Sampro”of Conpount T RooMRE B 5385 6, 24 3 AR AT I ° 01 oy

hydrochloric acid for 24 hrs. The reaction was rendered basic with 1 N
‘NaOH and th re was extracted with et hyI acetat'e. The residue
obt ai ned up@‘?@a%g&ratlon was purified by silica gel chromatography using a

gr adi ents 20CompburtisigiRe3aret hanol in methyl ene chloride with 1% ammni um

B e i core k54 s R e VB (o
3.58 (s, Zkﬁesc%bﬁﬂhér@naﬂ@e Tﬁe 7&90\({??1? fﬁ'ﬁnesx Oss[igerﬁ of the grobedi#@ of O

Conmpound 9 IS - err])[e err]
08/ 23593 Method G PCT/ | B97/ 01368
10  Compound 89

G is -(CH,);0COCH;

Acetyl chloride (100 mg, 1.25 mmole) and 4-dimethylaminopyridine (700 mg,

15 5.7 mmole) were combined in 5 mL of toluene and the mixture was cooled to 0° C in

an ice bath. To this mixture Was added a solution of Compound 67 from Example 6
(500 mg, 1.14 mmole) in 3 mL of methylene chioride. The reaction was allowed to
warm to ambient temperature and was st:rred under a nitrogen atmosphere for 2 hrs.
The reaction was washed with 1 N hydrochlonc aCId saturated sodium bicarbonate,

© 20 and brine and then dried over magnesium sulfate. Purification of the residue obtained
on evaporation was accomplished with sifica gel chromatography using 3% methanol
in ethyl acetate as the eluent. |

' MS (CI): 483 (M+ H")
"H NMR (400 MHz, DMSO) 5 4.25 (dd, 2H); 3.62 (s 2H); 2.78 (m, 6H); 2.06

25 (s, 3H).

¢

The following compounds were synthesized in a manner analogous to that described

hereinabove for Compound 89.



4' -Trifluoronet hyl bi phenyl - 2-carboxylic

aci d-[ 2- (2- net hanesul f onyl am noet hyl ) - _

1.2. 3. 4- t evoI8R8s93i soqui nol i n-6-yl ] - ani ﬂz o To PETABATOIZ6] ut i on-
of Conmpound 94 (250 ngy, 0.57 mole) in m ‘t;'hyl ene chl ori de previously
cooled to O[err] C was added net hanesul fonyl chloride (65 ng, 0..57 5

nmol e). The reaction was warnmed to anbient tenperature and stirred for 12

hrs. The reacgtion was washed with saturated sodi um bi carbonat e,
extract ed m@%ﬁ&&bacet ate and dried over nmagnesium sul fate.
Purification, of ch_ﬁ\g Cﬁﬁ@g&é& obt ai ned upon evapor ati on was

acconpl-i she i®i-{ 1 ) -chr-omat ogr aphy usi ng 10% net hanol in

met hyl ene ¢ Io | de ] im.hyd A6 RS BS %Iujang

VS (O) 51. "u.‘ ! r nlc | Il I DIDE! “‘&%—8 3 62

(s, 2H); 3.8 ‘ |
The foll owi ng conpQ S nt heS| zed in a manner anal ogous to that 15
descri bed herei ndy &ngﬁv“’w@

~(CHerr])[err] NHM%&%%OW 30?3425 (dd, 2H).3%{?9H9‘¥7q76(dd 6H); 11‘5 i's

4' -Tri f | uor Ib| phenyl - 2- carboxyllc
aci d-[ 2-(2- gropl onyl am noethyl)-1.2.3.4- 20 _ _ _
t et r ahydr oi soqui nol i n- 6- yl']-am de M (A): 496 (M+ Herr])

[err]H NVR (400 MHz, DVsSO [err] 3.70 (s, 2H); 3.42 (dd, 2H); 2.82 (t, 2H);

2.72 (t, . 2%!;564“ 2H): 2.17 (g, 2H): 1.12 (t, 3H. 25

Conmpound 97 S -(GH[err])[err]NHCO\I(CH[err])[err]

el d {29 ¥§Pa§@ﬁ%®%2§ bgtxﬁ'yif 1.2.3.4-
t et rahydr oi sQQ ) _H[err]) 30

2.84 (s,

MS (Cl) 512 (M+ H")
'H NMR (400 MHz, CDCl,) 5 4.26 (t 2H); 3.69 (t, 2H); 3.64 (s, 3H); 2.90 (s,

15  3H); 2.79 (m, 4H); 2.70 (t, 2H).

Compound 92
‘Gis -(CHp),0C00CH; ~

20

MS (CI): 499 (M+ H' )
"H NMR (400 MHz, CDCl;) 5432 (t, 2H); 3.77 (s, 3H); 3.63 (s, 2H); 2.79 (m,

BH).



WD 98/ 23593 o - -78- _
PCT/ 1 B97/ 01368 Corrpound 98 - Gis
(CH[ err] W®ss33b¥COOCH] err | PCT/IBY7/01368
(2-{6-[(4'-Trifluoronethyl bi phenyl - 2- car®onyl ) am no] - 3. 4- di hydr o- 1Hi soqui n
olin-2-yl)} 5 ethyl)carbam c acid nethyl ester M (C'): 498
(M Herr]) [err]H NVMR (400 MHz, CDCl[err]) [err] 3.64 (s,
- 3H); 3.55 .(s, 2H); 3.34 (m 2H); 2.80 (t, - 2H); 2.69 (t, 2H);. 2.61
(t, 2H). ' und 99 10 Gis -(CH[err])[err]NHCOC(CH[err])[erre]
4' -Trifluoromethyl bi phenyl - 2-car boxylic -
acid-{2-[2-(2. 2-di net hyl i onyl am no)-ethyl]- . 1
234tet.rahyd)ks/qgw 1- 6-yl } - ani de ' MS (C): 524 (M
'H[err]) NVR (400 MHz, CDCl[err]) -[err].3.57 (s, 2H);
3.39 (m 2I—@,32 80(t,02H) 2.70 (t, 15 2H); 2.63 (t, 2H); 1.98 (s, 9H).
‘Conmpound 100 [err] - 4" -Trifl uoromet hyl bi phenyl - 2- carboxylic
aci d-{ 2- ( 2- BepeRyad I ahtiidore 5 )LQ Qm.u 6-yl]-ani de
V5 (CI) “,.ﬂj}- ( err [err]

; ' ). - The foll ow ng
:.,corrpounq,s vvere amp(c?)y gmglea)d accor di ng to the procedure 25 for Conpound

WeHEC

95, except the coppRONY ﬂcﬁﬁwséﬂezmmbéﬁ 24 A 268,

acid halide.
4H).

Example 12 -
10 Compounds 94-105 _
The following compounds were produced by the procedure of Method H

described hereinabove,

15 tet roisoquinolin-6-vil-

An 8.00 g {16.6 mmole) sample of Compound 49 from Example 6 was |
refluxed. in 100 mL of 2N hydrochloric acid for 24 hrs. The reaction was rendered '
basic with 1 N NaOH and the mixture was extracted with ethyl acetate. The residue

. obtained upon evaporation was purified by silica gel chromatography using a gradient
20 of 0-10% methanol in methylene chioride with 1% ammonium hydroxide as the eluent
to fumish 3.5 of the title compound. | o

MS (CI): 40 (M+ H")
'H NMR (250 MHz, cocn3) 8 3.58 (s, 2H); 2.84 (m, 4H); 2.70 (t, 2H); 2.58 (t,

2H).
25
ound 95

G is ~(CH,),NHS(0),CH;



WO 98/ 23593
PCT/ 1 B97/ 01368 Conmpound 101 Gis
-(CH err])YVOBRMB( O [err] CFlerr] PCT/IB97/01368
4' -Trifl uoronet hyl bi phenyl - 2- carboxylic aC| d-[2-(2- . ST
trifluoronethanesul fonyl am noethyl)-1

234tetrahydr0|squ|noI|n6y|] amde 5 ' I\/IS(CI) 572(M+
Herr]) " Trifluo e VBHi 2H) ;
3.51 (t, 2Hy; (e b-). _“.A.

(CHZ§2NH 2 m‘l | phenyl - 2- car boxyl i c
acid-{2-[2-(2.2 t

.2.3. EL t[etrghydrg?séos an dﬁﬁﬁgféﬁ{;@%ﬁ}@dgﬁ(z%';ﬂg,os7 mmoit) penetylenes o (M+

_ H[ err]) - .chioride previously codlet MR G Was atititr methehéseiforiyl chieridd (63.r64, (( 87 2H);
3.51 (d 103

o oL 0 2ol e actdh s fiafet ot e baaniaend sime g |3 a4, Th

aci d- [2 (2- Feuctyh was W@ehéd’\hl}h datdrateddsodium bicarbonate, extracted with ethyl acetate
t et rahydr oi soqui nol i n-6-yl]-amde 20 Conmpound 94 (25

ng,
mmol e) was @BHEIekEaVeRIT "P%JPW\%‘"&"& gurificgtiofpf the Teg%uﬁohtamluﬁ’)’"and heated to

evhpor at§ on® arrAoniia dichAbistBa s GBI {LFBGEEY Khep e methanol
met hanol i nmethylenerhidnige avitb 1c%lammormmnmhydno>ddé asimereluent. hydr oxi de as t he
el uent. M5 (Cl): 468 (Mt Herr]) 25 [err]H NMVR (400

MHz, lerr]) (dl)%‘ig?Mﬁ-I* OH): 3.48 (m 2H): 2.83 (m 2H); 2.74 (t,
2H) 3 2.67 (1, 2H14y NvR (400 MHz,  CDCK) 5362 (5, 2H); 329 (m, 2H); 2.95 (5, 3H) 2.77

(m, 6H).

The following compounds were synthesized in a manner analogous to that
15  described hereinabove for Compound 95. '

0 und 96

G is -(CH,),NHCOCH,CH,

20
MS (Cl): 496 (M+ H")
'H NMR (400 MHz, DMSO) 5 3.70 (s, 2H); 3.42 (dd, 2H); 2.82 (t, 2H); 2.72 (t,
‘2H)2.64 (t, 2H), 217 (9, 2H); 1.12(t, 3H).
25 - Compound 97

G is -(GHy);NHCON(CHa),

etrahydroisoquinolin-8-yll-amide

MS (Cl): 511 (M+ H")
30 "H NMR (400 MHz, CDCls) 8 3.56 (s, 2H); 3.37 (m, 2H); 2.84 (s, 6H); 2.79 (t,

2H); 2.69 (t, 2H); 2.63 (t, 2H),
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Compound 104 Gis -(CH[err] )[err] NHCONH[ er r ]

4" - Tri f | uYOSBEBFP| bi phenyl - 2- car boxylic gm d- [ 2- ( 2- ur ei doePRYIIB971n12683. 4-

t et rahydr oi sogui nol i n-6-yl] - am de g Compound 94 (250 m,
0.57 mmole) was conbined with 1,1'- carbonyi diimdazole in 6 nL of
nmet hyl ene chloride and stirred for 4 hrs. The reaction - was cool ed
to O[err] Cin an ice bath and gaseous amoni a was perfused into the
solution. The reaction was then stirred at anmbient tenperture for 12 hrs.

Purification of the residue obtained on evaporation was

acconpl i sh&bmpauhd®Bl i ca gel - -+ 10 -chronat-ogr aphy--usi-ng--10% met hanol. i n
met hyl ene chloride with 1% anmoni um _ hydroxi de as the el uent.

M5 (A): 4&3is(-[BHHNHCTODPCH;. [err]H NMR (400 'MHz, CDCl[err])
‘[err] 3.62 (m lH) 3.58 (s, 2H); 335(m 1H) 282 (m 2H); 2.76
(m 2H),; 2(B% ," h £ ydRoTH-z0nGnBIRE2-

synt hesz e gttiyl)-cartamnio erid anahy eete , fr Conpound
104. : Oonrpound 105 20 Gis -(CH2) 2NHCONHCH3
4' -Trifl uoronet hys kCiymesyiv+Hgar boxyl i c

aci d-{2-[2-(3- rTEtl-hMMH@OdMH@UDdtJ)ﬁl&SQL@ 3H); 3.55 (s 2H); 3348" 2H) 280(t
t et r ahydr oi_soqui nol 97 (M

Herr])  2H);289(, 2H)261[(€e|2H}H NVR (400 Mz, CDCi[err]) [err] 3.59 (s,
2H); 3.35 (s, 2H); 2.82 (m 2H): 2.74 (t, 25 2H); 2.70 (s, 3H): 2.65
(t, 2H . compound 99 e

10  Gis -(CH,),NHCOC(CHj3)s

4.

1 ~tetrahydroisoquinolin-6-vi}-ami

MS (CI): 524 (M+ H*
"H NMR (400 MHz, CDCl3)  3.57 (s, 2H); 3.39 (m, 2H); 2.80 (t, 2H); 2.70 (t,

15 2H); 2,63 (t, 2H); 1.98 (s, SH).

20

MS (CI): 544 (M+ H') '
'H NMR (400 MHz, CDCls) 53.62 (m, 4H) 2.84 (m 2H); 2.75 (m, 4H).

T

The following compounds were élso.synﬂuesized according to the procedure
25 for Compound 95, except the corresponding acid anydridé was stibstitiited for the
acid halide.
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Exanpl e 13 Conmpounds 106-110 : The follow ng co ounds wer e
produced WP 9%BRAENBrocedure of Method | 3. described hereirf: 7/01368

-Conpound 106 [err] 4' - Trifl uoronet hyl bi phenyl - 2- car boxy! i c --=- =
acid-(2-piperidin-4-yl-1.2.3.4- t et r ahydr oi soqui nol i n-6-yl)-am de 10

A 20 g (415 mmol e) sanpl e of Conmpound 61 from Exanple 6 was conbi ned
W th pallawﬂrﬁﬁi de on carbon (6.1 g) in 260 nmL of nethanol and 550 nL

of TH moni um formate (26 g, 415 nmmole) was added and the reaction’
m xture § @F6O[err] Cfor 4 hrs. The reaction was filtered
and the fi Iter ca@sﬁﬂ fb)E : Washed Wrth -FHF -f-ol l-owed- by net hanol. The

sol uti on wag_ e : p.2-1N NaOH and 150 nL of water

wer e ‘added. SdroRBSuinoli ed to give 15
goftheti e [ OW I PO was

synt hesi zed by f W_p'g) Conmpound 106 in the reductive am nat i on
procedure of Met g, g [ S5\

4' -Trifl uoronet hy phé ME‘%%P@QZ@???% JZQG’ 3'51, (t’ fh)’ L'SB (m, 6H).

acid-[2-(1-methyl piperidin-4-yl)-1.2.3.4

t et rahydr oi sogui nolin-6-yl']-amde 25 - M (C): 494 (M H[err])
[err]H NMR (250 CDCI[err]) [err] 3.70 (s, 2H); 2:95 (d, 2H); 2.79 (s,
4H); 2.29 (== WO 98/ 23593 - -82-
P | B97/ 01 :
CT/1B97/0 é IS -(CHz)zNHCOCFg
10 4-Ti : ' = t
1.2.3.4-eff inolin-6-ylt-am
MS (Cly: 536 (M+ H)
*H NMR (400 MHz, CDC13)5361 (s 2H); 3.51 (dd 2H) 2.82 (t 2H); 2.73
(m, 4H).
15
Compound 103
G is -(CH,),NHCHO
,"'T.
uinolin-6-yll-amide
20 Compound 94 (250 mg, 0.57 mmole) was combined with formic acid (66 mg,

1.4 mmole) and heated to reflux for 30 min. Purification of the residue obtained on
e’vapQration was accomplished with silica gel chromatography using 10% methanol in
methylene chioride with 1% ammonium hydroxide as the eluent. |

| MS (CI): 468 (M+ H")
25 H NMR (400 MHz, cocrs) 53.50 (5, 2H); 348 (m, 2H); 2.83 (m, 2H); 274 ¢, -

2H) 267 (t, 2H).



The foll ow ng compound was synt hesi zed by functionalizing Conpound 106 in

t he am dati on procedure of Method H. Conmpound 108 [err]
4' -Tri f | veooseBépsl bi phenyl - 2- car boxyl i c PCT/IB97/01368

aci d-[ 2- (1- acet yl pi peridi n-4-yl)1. 2, 3. 480 -

t et r ahydr oi soqui nol i n-6-yl]-am de M5 (Cl): 522 (Mt Herr])
[err]H NMR (250 MHz, CDCl[err]) [err]3.72 (s, 2H); 2.81 (s, 4H); 2.10 (s,

3H). 10 Conpou 109 [err] _
4' -Trifluor enyl - 2-car boxylic

acid-[2-(1-frif [ idin-4-yl)-1.2.3.4- |
----’?-'g-lt--raL-ydﬁ_oié%‘&bH&rzﬁ Bgmziol gﬁir::lel n15 i M5 (Cl): 576 (M Herr]) :
LerrTH NWVR fa06 , 3y IRk Spig2b)in 347, (1, 1H); 2.83 (m
6 A RS0 H - .

:mgrl[le l(J(i)r i n-4| -1.2.3.4- ) .
t et r ahy & oi soqui FOMPRUrELYA (]25%ﬁ39dé-57 mmole) was coyppipey With 82 (M- H err])
[err] H NWR {LodhMditfnida206in 67l of rhétfiéneehfotide Sind fitted for 88rd. She $élction
~ was cooled to 0° C in an ice bath and gaseous ammonia was perfused into the
solution. The reecﬁon was then stirred at ambient temperture for 12 hrs. Purification
of the residue obtained on evapaoration was accomplished with silica gel
10 chromatography using 10% methanol in methylene chloride with 1% ammonium

hydroxide as the eluent.

MS (CI): 483 (M+ H") Lo
"H NMR (400 MHz, CDCl3) 5 3.62 (m, 1H); 3.58 (s, 2H); 3.35 (m, 1H); 2.82

~ (m, 2H); 2.76 (m, 2H); 2.65 (m, 2H).
15 |
The foliowing compound was synthe_sized in a manner analogous to that described
for Compound 104.

20  Gis -(CH);,NHCONHCH,

tetrahydroisoguinolin-6-yl}-amide
MS (CI); 497 (M+ H")
IH NMR (400 MHz, CDCl3) 5 3.59 (s, 2H); 3.35 (s, 2H); 2.82 (m, 2H);, 2.74 (t,

25 - 2H); 2.70 (s, 3H); 2.65 (t, 2H).

¥



WO 98/ 23593 -83-

PCT/1B97/ 01368 Exanpl e 14 Compound 11 1 The
fol I owi ngWEMF38Id was synthesized by thg_procedure of Met kﬂfﬂ'@”’gﬂﬁs
-descri bed herei nabove. Conmpound 11 1° [err] T

4' -Trifl uoronet hyl bi phenyl -2-carboxlic
acid-{2-[2-(2H[1.2.4-]triazol-3-yl)ethyl]- 10

1.2. 3. 4-tez%%%ﬂ%§§soqui nol i n6-yl } - am de A 300 ng (0.67 mmol e)
sanpl e of 74 and sodi um net hoxi de (3.6 ng, 0.067 mole) were
conbi ned i nCémpburals 108tti@nol and stirred at anbi ent terrperature for 5

added ana the. 1 okt IRV CORPPRE Y Bebpbtl rEmpdrealG: A ighod, 1 o

foll owed 15dedephechéreimabsVe. 48 hrs. The reaction was concentrated and

diluted with chloroform The organi c | ayer was washed with saturated
sodi um B carbonate, brine and dried -over sodium sul fate. Purification
was acconpléj_ﬁﬁﬁaumﬁ_@ silica gel chromatography using a gradi ent of
2-16% et hanol I n chloroformas the el uent. M5 (Cl): 492 (M +
Herr]) <~ YR 98/ 23593 '
PCT/ 1 B97/ 0136 : . - 84-
CLAI V5 claim - -
ifluor iphe
tetrahydroisaquinolin-6-vl}-amide |
10 A 20 g (415 mmole) sample of Compound 61 from Example 6 was combined

with palladium hydroxide on carbon (6.1 g) in 260 mL of methanol and 550 mL of
THF. Ammonium formate (26 g, 415 mmole) was added and the reaction mixture
was heated to 60° C for 4 hrs. The reaction was filtered and the filter cake was
washed with THF followed by methanol. The solution was concentrated and 40 mL of
15 1N NaOH and 150 mL of water were added. The mixture was stirred for 2 hrs. and
~ filtered to give 15 g of the title compound.

The following compound was synthesized by functionalizing Compound 106
in the reductive amination procedure of Method A.
20

eira roisoquinolin-6-vil-ami

25 MS (Cl): 494 (M+ HY)
"H NMR (250 MHz, cnc:|3) 83.70 (s, 2H); 2.95 (d, 2H); 2.79 (s, 4H); 2.29 (s,

3H).



5 1. A conpound of the fornula [err] 10 _ or the

st ereoi soners, pharnmaceutically acceptable salts and hydrates thereof,
wherei n Gwoessmsexted from 15 (a) a&benyl or het er ocyadawserogesher ei n
said heterocyclic ring contains a total - from3 to 14 ring atens, .
wherein said heterocyclic .ring incorporates a total of from l1to 4"
ring heteroatons sel ected i ndependently from oxygen, nitrogen, and sul fur,

wherein the_jindividual rings of said heterocyclic ri n%ﬁn&i&be i ndependent |y
saturated, pagfolaving compoynd was synthasizge by fun izipg Campowat FO&In 188 g phenyi

or 20  het giR¥6h brockd it of MBdhoddy e optionally from 1l to. 4 substituents

sel ected i ndependently tromhal ogen, hydroxy, eyare,-m-t+0;--6X0, - - -
thi oxo, am nosul fonyl, - phenyl, phenoxy, phenylthio, benzyl, benzoyl,
benzyl oxy, (Jerr]-Clerr])al kyl, (C[err]- C err]) perfluoroal kyl,

- -Cer fl | k :
(Gorr] - crpipBEide b e e 1 q o) 31 Kyl thi o
(derr]-derr])alkylagno, di((Jerr]-Cerr])alkylamno, (Cferr]- 25
C err])al kyl am nocarbqgpyl, di(Clerre]-Cerr])al kyl am nocar bonyl

(Cerr]-Cderr])agylNTClopr] - C err]) perfl uoroacyl, -
(Jerr]-derr])agyl gky, (derr]-(err])acylamno and S
(C err] -&f efrip)PertT uor oacyl-am no; (b) -CH2CN, - WO 98/ 23593
PCT/ 1 B97/ 01368 , o . - -85

- 1 nflu -

MS (CI): 522 (M+ H*)

- "H NMR (250 MHz, CDCly) § 3.72 (s, 2H); 2.81 (s, 4H); 2.10 (s, 3H).

10
Compound 109
tet droisoquinolin-6-yll-ami
15 - MS(CI): 576 (M+ H") ' :
'H NMR (250 MHz, CDCly) 8 3.72 (s, 2H); 3.17 (t, 1H); 2.83 (m, 6H).
20

tetrahydroisoquinolin-6-y{j-amide

" MS (CI): 584 (M+ H"):
"H NMR (250 MHz, CDCly) 5 3.75 (s, 2H); 2.83 (s, 6H).



[err] - - (d) (Jerr]-Cerr])alkyl or ((Jerr]-Cerr])perfluoroal kyl
wherein each of said ((err]-(err])alkyl and

(derr]- Bjoe9sZ3393er f | uor oal kyl is substiguted optionally WRCT/BIGNIES3 .

. substituents sel ected 5 i ndependently from (1) phkenyl,
hal ogen, nitro, cyano,  hydroxy, -NRerr]Rerr], -OCOR err], '
(Cerr]-derr])al koxy, (C[err]-C[err])perquoroaI koxy,

(derr]-Cerr])thioal koxy or (Cerr]-err)perfluorothioal koxy,
where Rlerr] and Rl err] in the definition of -NRLR2 are each sel ected
i ndependeri@xample 14  from hydrogen, fornyl,. phenyl, benzyl, benzoyl,

(dJerr]-derr])cyc]oal kyl, (C3- -10- Cfer+})cyeloalkenyl,
(derr]- qﬁ?ﬁl}?—%ﬂ&mﬂ% (C[err] Clerr])perfluoroal kyl,
(Jerr]-derr])phémmemg Pbmno(\ﬁéaé)fnlheszed by thelroesdI@6sMethod J

(derr]- C[err]%perfluoroacy am nocar bonyl ,

(d err P- Cdaser Qﬂfk%}'ﬂ'&ﬁb%arbonyl di (Jerr]-

Cerr])al k%é@%%gonyl am nosul fonyl , '
(derr]-d m nosul fonyl , di (Cl- C4) al kyl am nosul f onyl ,
(derr]-Cerr])perfjetroal kylamnosulfonyl (derr]-

C[err])perflu%aﬂlnosulfonyl (C[err] Cferr])al kyl sul fonyl, and

(derr] dé5 per f 1 uoroal kyl sul f onyl , or where
Rlerr] an err] takentogether with the nitrogen atomto which they are
attached, forma saturated, partially-saturated or aromatic heterocyclic

ring, \ﬁ/nerel ai d he er otal of from3 to -
14 ring at%m@ﬂm i

gl 1 to 4 ring
het er ot o

y 2 HenprRdgn |y from oxygen nitrogen and sul fur,
wherein said eterocyc I ave optlonallyfromlto4

substituents sefS0P&0E (dem&ﬁewlefﬁ@ﬁmu@b%an%mmwewﬁﬂ Gitro,

g)e((rjlzog/lhl, Obeﬂty%x%‘ err @F@reyhzﬁ.{:ﬁ?% erﬁwﬁr’l}a%?perp uorgglnig;: :

( d err] - C tempeyadunedans h(s(fmrmc} hydbazime @D)mg: rﬂtﬁmnmtd) Ilmk ;nL of methanol

( g[[ :; H %@% +§‘%dkk€ﬂ)&%ﬁ$ C*%waé % & rﬁ]é Pﬁbeef LE,)W 'qu P }ﬁ ., followed

(der r1]5 d 8y refiinatds b auws. rmaéématybvas dorcdehtrated aﬁa dntltbd wtﬂkwhlamfm Jubonyl ,

E g[[ err] - C[gpgqnyéﬁ,yc[ryﬁeh%ahén\@ﬂ(%ter o s%er rr}%){ N u ngg%Xd dried over wher e
Rlerr] in sduurd efiFeé. tp@mcétfon%%eémﬂmshéd th emwgelfcﬁma@%ﬁyrdéﬂg% rl, |

henyl fl I kyl,
E)qeg)r/] C[e&!f?]"f—'aiﬁ@t%‘%ﬁﬁ“%@@ﬁh'}’@?@%fggLPCLg;::)al)Eg;y,uoroa,_ d VO
98/ 23593 -

PCT/ 1 B97/ 01368 (2) (Jerr]-Cerr])cycloal kyl or
(derr]- C[err])'(\:Afc(lccl))aﬁ%%r%erel n each of said (Cferr]-

Clerr])cycloal kyl and (Cerr]-Cerr])cycloal kenyl may have optionally from

1 to 4 substituents _ sel ected i ndependently from hal ogen, hydroxy,
cyano, nitro, oxo, thioxo, 5 am nosul fonyl, phenyl, phenoxy, phenylthi o,
benzyl, benzoyl, benzyloxy, ((err]- Clerr])al kyl,

(derr]-Cerr])perfluoroal kyl, (Cerr]- C[err])al koxy,
(Cferr]-derr])perfluoroal koxy, (C[err]



rr])al koxycarbonyl, (CJerr]-Cerr])alkylthio, (C(Jerr]-Cerr])alkylam no,
Cerr]-err])alkylamno, (Clerr]- C err])al kyl am nocar bonyl ,

C[ er r] we sgrizsdxal kyl am nocarbonyl, (Cerr]-Cerr])acyl, (¥dmo}oies
rr])perfluoroacyl, ((err]- C[err])ac m no, -
(C[ err]- C[err])perfluoroacylam'no, (err]-Cerr])acyloxy, 10 and

(3) a saturated, partially-saturated or aromatic heterocyclic ring

containing a total of from3 to 14 ring atons, wherein said
‘heterocyclic ring incorporates a tota&bAIMS “of from1 to 4 ring

het er oat ons sel ected i ndependently from oxygen, nitrogen and 15 sul fur,
wherei-n-—sai-d-heterocyclic ring -may-have optionally from 1 to 4 substi tuents
s€l ected i nd¥épelaint |y from hal ogen, hydroxy, cyano, nitro, oxo, thioxo,

am nosul onyl, phenyl, phenoxy, phenylthio, benzyl, benzOyI, benzyl oxy,
(derr]- 1. Aoo@[p@unii):ﬁtﬂe;fbr,rm.(lé:[ err]-Clerr])perfluoroal kyl,

(Cerr]-(err])al koxy, (derr]-Cerr])perfluoroal koxy, (C[err]-
r])al koxycarbonyl, (Cerr]- C[err])al kylthio, (Cerr]-Cerr])alkylam no,

d er
di(derr]- C[err])alkylamru)c$CIerr] 20 ([ errt])al kyl am nocar bonyl
di (Clerr]-Cerr])al kyl am nocirbonyl, (Clerr]-Clerr])acyl, (Cerr]-
Cerr])perfluoroacyl, ((er -C[err])acylanino,

d er r}-C[err])perquoroa{ ™o, (Cerr]-Cerr])acyl oxy,.-

Vi : yl does not include unsubstituted allyl;
(e) (Jerr]-Cerr])cycloa e eycl gakkenyl wherein each
- of "said (C3-C8)cycl oal kyl 2 andd ( C3- IoalkeNyI may have optionally
from1l to 4 substituents sel |endennly from hal ogen,
hydr oxy, cyano, nitro, oxQ phenyl, phenoxy,
phenyl t hi o, benzyl, benzo -CJerr])al kyl, (C[err]
Cerr])perfluoroal kyl, (C Cl err]) al koxy,

(err]-Cerr])perfluoroalt (derr]=Cerr])al koxycar bonyl ,

(derr]4glerr])alkylthio, (C[rr]-C[_err])aI kyl am no,

di(Jerr]- C[err])alkylam'no (err]- 30 ( err])al kyl am nocar bonyl ,

di |

O Lt 1L ke Ok AR LRt efis)
(derr]- C[erwl’]e)'@elGiswle@mﬂWm no, (Cerr]-derr])acyl oxy; and

WO 98/ 23593 - :

PCT/ 1 B97/ 01368 . -87-
(12) i(CHjIE)er &)a ﬁhéﬂ)@ﬁ@tél‘l’&wtzl h ?ewﬂaﬂeih eardheteioéycn& ﬁmgnﬁoméilns atclv\ltal of |

- err])n rr].i.s selected from I ox en - err
Rlerr} 3 ﬁ # Fing aloms. Wheegin saig heteé?crvp*j%m intspbiaes 3 total o from

,_Q

(
(cerr]- C[err])c kyl, and ((err]-(err])cycloal kenyl 5 where nis
an i nteger MWhehein trﬂq)mdlvndual rings of said hatereeyslic g @§Y@Pé!?q?@6n¢¢ﬂt'dl aim1 and

the stereol %Qﬂﬁét\%ﬁ fefidr 'at’oer%atﬁ and RRERM &Rh%r $3lpheyibr Ny dr at es

err]- C[ errt )ﬁhﬂg’?%l roégn%' éélected mdeicgd%hﬂﬂ oA rofx%'étfif ﬁﬁr‘ob@?i}’and suifur,

t-hereof, I's sele _ _
20 h‘eterocychc rmgs may have optionally from 1 to 4 substituents selected

mdependently from halogen, hydroxy, cyano, mtro oxo, thioxo, aminosulfonyl,

' "phenyl phenoxy, phenylthno benzyl, benzoyl, benzyloxy, (C1—C1o)alky! (Cy-
C4)perﬂuoroalkyl (C4-Cqp)alkoxy, (C1-C4)perﬂuoroalkoxy, (C4-Cqp)alkoxycarbonyl,
(C1-C1o)alkylth|o (C1-C1o)alkylammo dt(C,—Cw)alkylammo (C1- |

25 Cm)alkylammocarbonyl dl(C1-C1o)alkylam|nocarbonyl (C1-C1o)acyl (Cy- -

a 'Cw)perﬂuoroacyl (C,—Cw)acyloxy, (C,-Cs)acylammo and (C1-Cs)perﬂuoroacylammo,

(b) -CHZCN

1Y O A



10 (a) a phenyl or heterocyclic ring wherein said heterocyclic ring
contains a total of from3to 7 ring atons, wherein said

het er ocycoWO®8m3398 i ncorporates a total of from1l t OPCTABYNP1368
het er oat ons sel ect ed |ndependently frornsé'xygen nitrogen, and sul fur,=_
wherein said heterocyclic ring my be saturated, partially saturated or
aromatic, 15 - and wherein each of said phenyl or heterocyclic rings may

each have optionally from1l to 4 substituents selected independently
from hal ogen, hydroxy, phenyl, ' benZ benzoyl, benzyl oxy,
(Jerr]-Cerr])alkyt, ((err]-(err])perf pal kyl , (C[err] Cerr])al koxy,

derr]- 4) perfl uoroal koxy, (e Clerr]) aI koxycar bonyl
(Jerr]-Cerr])al kylthio,- C[err](c)C[ 48 al kyl am no,
di(Cerr]- C[err])alkylamno (Cerr]-de al kyl am nocar bonyl ,
di (CJerr]-Cerr])al kyl ani nocar bonyl , (C[ ¢ 20 Cerr])acyl,
(CJerr]-Cerr])perfluoroacyl;, (C[err] de acyl am no,

(derr]- C[err])perfluoroacylam no, (Clerr]- ([ err])acyl oxy;
(

o]

2

b) (Cerr]-Cerr])alkyl wherein said (Clerr]-C[err])alkyl is substituted -
ptional l'y 4 {d}- é{zyamyloﬁ(cz-c,z)perfﬁjéhb%myi WRSleh sRhassad (C alksiﬁéﬁd y f rom

5 hal o cyano, hydroxy -N err!@l

OCOR[ er r] (%@épel}mqogﬁwl l'féﬂk%i)t!yte @ptlona ly w;th(fr@[reha]su tdyentp s roaI koxy,

wh f | ected f N
( C[e(rarGr Fgcl[ grgér%%nﬁgﬁt})ﬂf'réﬁmon Oando(cg[QEare; ]r] CI[ Zr f]e) ggr fGI uo; 82] kyF[ egg] Reerrl,

(2) (C3-C6) cycl dd) mhyenyhrhalogenJijro yxana) Mmﬂy WR'RE] 0CaR (6105 ailkdxy C3-
8]y ol 0al X Sbeh Syl S DB o RO BB SBhiGRh Y Mave Trom 1 to

PCT/ 1 B97/ 01368 where R and R?| ln the def‘ nition of -NR'R? are each selected independently - 88-
- sel ected independently fromh err])al kyl

(Cerr]-d efi’qné]")(‘ap%&fm%cpwlep?'}zy' (benzoyl é?eqﬁﬂ QPR'!SXJy@ar bonyl, and
(3) a spt Ur(%t)t%loalﬂéhw ?d:J ?)élﬁylu(@t@{ipémué’rbﬁﬁ@t {(2-@1‘8%%%?6&&! {Cpg

cont ai ni ng a erein Said

het er ocycl |Q3)3¢Yhdcn1¢@m€pﬂﬂ°m@§l aminacarbopyl, (grcmialkymnmﬁl’bpﬂw, ACiret er oat ons
sel ected inde fur, wherein said
het er ocycl .Q%] Wﬁm“&ﬁ g'o%ﬁ%ﬂlygk‘? %]Slgylgrﬂﬂzgsulf I a'kttﬁfents

sel ected i rth@ailwlakamb*sglf@ylo(ﬁ&@i)pgﬂmroéikylammywlﬁohy!n@,- benzyl, benzoyl

T orate R AT AR 1o

([ err] 18l kydpperuoroslkgsutiongd] err]) al kyl'ami no, di (Clerr]-C[err])al kyl am no,

| kyl |, _ , ,
G (O] o1 11+ Of er { 19T RLeRacEs B¥A osether sithibepaey gort iodiEaieyae

(derr]-C eftfahed Wbm anﬁfrét%h partially-satrb@t r&h?&ﬁétﬁsrﬁe?é}ocychc ring,
(Gderr])perfl uoroacy amno, (Cerr]-Cerr

X
‘provi ded t hhergigsaid héterasyelicyringiophtainsestotal © ?rmaﬁaéymmgmsmﬂed allyl;

incorporates optionally an additional 1 to 4 ring heteroatoms selected
20 independently from oxygen, nitrogen and sUl_fu-r, wherein said heterocyclic ring may
'haVe optionally from 1 to 4 substituents selected independently from halogen,

- hydroxy, cyano, nitro, oxo, thioxo, aminosulfonyl, phenyl, phenoxy, phenylthio,
benzyl, benzoyl, benzyloxy, (C4-Cyg)alkyl, (C4-C4)perfluoroalkyl, (C4-Cqp)alkoxy, (C4-
C,)perflucroalkoxy, (C4-Cro)alkoxycarbonyl, (C1-Cro)alkylthio, (C4-Cyo)alkytamino,

25 - di(C4-Cyg)alkylamino, (C4-Co)alkylaminocarbonyl, di(C1-C1o)alkyIaminowrbonyl, (Cy-
~ Cyo)acyl, (C4-Cyp)perfluoroacyl, (C4-Cq)acylamino, and (C4-Cyo)acyloxy,
~ where R? in the definition of -OCOR? is selected from -NR'R?, phenyl, (C,-
Cyo)alkyl, (C1-C4)perfluoroalkyl, (C4-Cg)alkoxy and (C4-Cg)perfiuoroalkoxy,

_—
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15 (c) (derr]-Cerr])cycloalkyl or (Cerr]-Cerr])cycloal kenyl wherein

each of said (Cferr]-(err])cycl oal kyl and
(derr]-d wodgyesl oal kenyl nay have optiognally froml to 4mmmlsemts S
sel ect ed i ndependent |y from hydr ox;f3 (derr]-derr])al kyl, =

(derr]-Cerr])al koxy, (Cerr]-Cerr])acylamno, (Clerr]-
Cerr])perfluoroacylamno and (CJerr]-C[err])al koxycarbonyl; and 20 (d)

-(CHerr])[err]CORlerr], where Rerr] in the definition of .
-(CH[err])nCO?[err] S sel ected from hydr oxy, phenyl,
-NRferr]Rlerr], Ei)ch.b %éibél@lfﬁr (&L-Co)efdicIRenySerin)daih of HSiBQGkaI
(derr]-derr])al r] err] perftuoroalko
(Cerr]-der G})pw@albxdmg

where: n i s agbobfgRie éﬁm@ﬂbﬂ, fhloger? fyaros) ceaﬁdamg@gggoa@osz&a' med i claim

2, and the siereol so rmace 'e 'salts and

hydr at es § hearifosulidnyt, @hanys phenxy, eheqyltmpeben]zylabmmoyl bereytoxy, (Sad d

bhenyl | hat oGuA (CCoRR R, 4oLy e B % St r at o,
part .n a: ly- s?ggg)amgm??n qa:q-lo15;a|kylthndmﬁcawuanﬁindi Idm@b)ek?!gg!g}‘d l(m% |
i soxa>z/ol yl, i rﬁﬂ%ﬂ%ﬂﬁ%ﬁ@?’?y&ﬁiﬁwcm)ﬂ&'?@ ’E?TBW?%VIQSW-K a%d o
pyrimdyl, C1°)perﬂlY$F6é®| fCL8sTacfantidd, Qcpe{owe@mm:,icﬂamﬁw%cpe

S selected mdepenﬁ’e Iy fro

optionally from1l to substituten
hal ogen, 1‘{C[ and]-C err] yacyl, ((err]- WO 98/23593
PCT/ 1 B97/ 01368 C4) perfl uoroacyl, (derr]-Cerr])alkyl,

(derr]-derr])perfluoroal kyl, ((Jerr]-Cerr])alkoxy, (C[err]
Cferr])al kyl am no@r&xaﬂyn‘atedapdﬂ@ﬂ;{—satm]atdﬁ[cn‘rarc]:mahwmestanmyphc ring containing a

ded th | b d allyl.
5OV A %R conFuth TRl & P Rerb whieh S5 e BB M h et H o ¥
p?f(al:lr4 Frgcr:reut i cof fr?i? 1to :rrmgqmér anlgbir?ﬂmssss’dléncﬁecﬁﬁdeﬁw\déﬁﬂgfﬁ??fgﬁyw mtndgen @htd G l S R
|
corrpound 'g-l -r?&@rﬁﬁ‘ 5@}% ???@cy‘ﬁﬁd'“ﬂmaysﬂaé’?@@ﬂg?ﬁvw@m b ﬁH’E%@ﬁ"E%{I |y 10
accept abl e seéléétear}meauﬁaém@%omﬂﬁé@ga nyms&ye cgar% infiro, 6%*&%&&») nCOR err] and

nis 1 or oun ' ai'm erein S
- (CH[ err]) [ eamjrosafoqyb mhenyl, phenoxy, phenylthno benzyl benzoyl, benzyloxy, (Cs-

Cio)alkyl, (C4-Cy)perfluoroalkyl, (C4-Cyo)alkoxy, (C4-Cq)perfluoroalkoxy, (Cs-
C1o)alkoxycarbonyl, (C4~-Cp)alkyithio, (C4-Cqo)alkylamino, di(C4-Cyo)alkylamino, (C-
20 ' Cyp)alkylaminocarbonyl, di(C4-Cyp)alkylaminocarbonyl, (C-Cyg)acyl, (C4- '

Cyo)perfiuoroacyl, (C4-Cyg)acylamino, (C4-Cp)perflucroacylamino, (C4-Cg)acyloxy,
provided that (C,-C4,)alkyl does not include unsubstituted allyl;

(e) (C3-Cg)cycloalkyl or (C3-Cg)cycloalkeny! wherein each of said (C5-Cg)cycloalkyl
25 and (C3-Cg)cycloalkenyl may have optiohally from 1 to 4 substituents selected
- independently from halogen, hydroxy, cyano, nitro, oxo, thioxo, aminosulfonyl,
phenyl, phenoxy, phenylthio, benzyl, benzoyl, benzyloxy, (Ci-Cyo)alkyl, (C4~
" Cy)perflueroalkyl, (C4-Cyo)alkoxy, {C4-Ca)perfluoroalkoxy, (C+-Cyo)alkoxycarbonyl,
(C4-Cyp)alkylthio, (C4-C4g)alkylamino, di(C4-Cyp)alkylamino, (Cy-
30 C1o)alkylaminocarbonyl, di(C4-Cqp)alkylaminocarbonyl, (C4-Cyp)acyl, (Cs-
'Cm)perﬂuofoacyl, (C4-Cyp)acylamino, (C4-C4o)perfluoroacylamino, (C4-Cig)acyloxy;
and ¢ - _ . . _

R ————
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7. The conpound of claim2, wherein Gs -(CHerr])[err]OCON(CH err])[err].
9. The

15 8. The conpound of claim2, wherei n Gis [err]
conpound ORI 2, wherein Gis [err]

10. Ther@m@mfsm

claim3, wherein G is -(CI—I[err])[err]CH['%rr] 11. The conpound-=af -
claim3, wherein Gis -(CHerr])[err]CCH err]. 25 12. The conpound of
claim3, wherein Gis -(CHerr])[err]OCH err]CHerr]. 13. The
compound. of claim 3, wherein Gis -(CHerr])[err]CCH err]. WO

98/ 23593

PCT/ 1 B97/ 01368

14. The confip{BH,RCOR"awherd R*ih érecdefiniion of -(OEHRLCORY s selecté&froifhe conpound

of claim 3, erein G
~conmpound of h%,\‘?

C4)perfluoroalkoxy, (C3-Cg)cycloalkyl, and (Cs-Cs)cycloalkenyl
5 . - wherenisaninteger from1to 4.

m@en%j\@ﬂﬁ[@r“é.)alkyl (C,-C.,)perﬂuoroalkyl (C1-C4 a! oxy, (C1

16.. The

- 2. A compound as claimed in claim 1 and the stereoisomers, pharmaceutically

acceptable salts and hydrates thereof,
wherein G is selected from:
10

(a) a phenyl or heterocyclic ring wherein said heterocyclic ring contains a total of -

from 3 to 7 ring atoms, wherein said heterocyclic ring incorporates a total of from 1

to 4 ring heteroatoms selected independently from oxygen, nitrogen, and sulfur,

wherein said heterocyclic ring may be saturated, partially saturated or aromatic,

15 and wherein each of said phenyl or heterocyclic rings may each have optionally

from 1 to 4 substituents selected independently from halogen, hydroxy, phenyl,

benzyl, benzoyl, benzyloxy, (C4-Cyo)alkyl, (C4-C,)perfluoroalkyl, (C4-Cyp)alkoxy, (C4- -
C,)perfluoroalkoxy, (C4-Cg)alkoxycarbonyl, (C4-Cyp)alkylthio, (C4-Cyg)alkylamino,
di(C4-Cyp)alkylamino, (C4-C,o)alkylaminocarbonyl, di(C4-Cyp)alkylaminocarbonyl, (C4-

20  Cypacyl, (C4-Cyp)perflucroacyl, (C4-Cgacylamino, (C4-Cg)perflucroacylamino, (Cy-

Cio)acyloxy;

(b) (C2~C1z)alkyl wherein said (C»-C,)alkyt is substituted optionally with from 1-3

substituents selected independently from:

25 o
(1) phenyt, halogen, cyano, hydroxy, -NR'R?, -OCOR?, (C4-Cy)alkoxy, or
; (C1-C4)perﬂuoroalkoxy,
* where R® in the definition of -OCOR? is selected from -NR'R?, (C4-Cy)alkyl
and (C-C)perfiuoroalkyl, I
30 .

- (2) (C3-Cg)cycloalkyl or (C3-Cg)cycloalkenyl wherein each of said (Cs-
Cs)cycloalkyl and (C3-Cg)cycloalkenyl may optionally have from 1 to 4 substituents

-

A



[err] 17. - The conpound of claim'3, wherein G' S [err] 10

18. The conpound of claim3, wherein Gis [err] 15 19. The conpound
of claimwoasmss®sin Gis [err] 88 PCT/IBY7/01368
- 91- e -

- .-

selected independently from hydroxy, (C+-Cy)alkyl, (C1-C4)alkoxy, and (Cq~

' C4)alkoxycarbonyl and ' '

(®a saturated part:ally—saturated or aromatnc heterocychc ring containing a

total of from 3 to 6 ring atoms, wherein said heterocyclic ring incorporates a total of

5 from1to4ring heteroatoms selected independently from oxygen, nitrogen and
sulfur, wherein said 'heterocyclic ring may have optionally from 1 to 4 substituents
selected independently from halogen, hydroxy, phenyl, benzyl, 'benzoyl, benzyloxy,
(C4-Cyp)alkyl, (C41-Cy)perfluoroalkyl, (C4-Cqq)alkoxy, (C4-C4o)alkoxycarbonyl, (C4-
C1o)alkylthio, (C4-Cyq)alkylamino, di{C4-Cyg)alkylamino, (C4-C+q)alkylaminocarbonyl,

- 10 di(C4-Cyp)alkylaminocarbonyl, (C4-Cy)perflucroalkoxy, (C4-Cyglacyl, (Cs-

C1o)acylamino, (C4-Cjg)perfluoroacylamino, (C4-Cyo)acyloxy,

provided that (CZ?C1é)alkyl does not include unsubstituted allyi;

15 (c) (Cs-Cs)cycloalkyl or (C3-Cg)cycloalkenyl wherein each of said (Cs-Cg)cycloalkyl
and (C;-Cs)cycloalkenyl may have optionally from 1 to 4 substituents selected
independently from hydroxy; (C4-Cy)alkyl, (C4-Cyalkoxy, (C4-Cyp)acylamino, (C4-
Cio)perfluoroacylamino and (C;-C,)alkoxycarbonyl; and

20 (d)-(CH,),COR*, where R* in the definition of -(CH,),COR*is selected from
hydroxy, phenyl, -NR'R?, (C4-Cylalkyl, (C4-C4)perfluoroalkyl, (C4-Cy)alkoxy, (Cs-
C4)perﬂubroalkoxy, (Cs-Cs)cycloalkyI, and (C5-Cg)cycloalkenvt, -

where n is an integer from 1 fo 4. |

25 3. A compound as claimed in claim 2, an’dthé stereoisomers, pharmaceutically
acceptable salts and hydrates thereof, wherein G is (C,-C4z)alkyl, wherein said
(Co-Cqz)alkyl is substituted optionally with a grodp selected from phenyl, halogen,
cyano,‘hydroxy. (C+-Cy)alkoxy, or a saturated, partially-saturated or aromatic

—ee—.....heterocyclic ring selected from thiényl, pyrazolyl, pyrrolidinyl, pyrrolyl, furanyl,

30 thiazolyl, isoxazolyl, imidazolyl, triazolyl, tetrahydropyranyl, pyridyl, and pyrimidyl,
wherein each of said hetérocyclic rings may have optionally from 1 to 3
substitutents selected independently from halogen, (C4-C4)acyl, (C4-

O A0



20. The conpound of claim4, wherein Gis

-(CH err] rr]NHS(O)[err]CH err]. 21. The corrpound of claim4,
wher ei n G%‘L)s" ’% B err])[err] NHCHO 22. The conpound YFT/BOHPIY
wherein Gis -(CH[err])[err]NHCOCI—I[err].Cg,H[err] 23. The conpodnd _of
claim4, wherein Gis -(CHerr])[err] NHCOCF[ err]. 24. The conpound
of daim4 wherein Gis -(CHerr])[err] NHCONHCH err]. 10 25. The
conpound of m»/l‘(@;r [ ﬁé[-fﬁr [@,L]- 26.
The corrpounccf(;é)?ﬂ@réa @4%"@1 (&éd" (d.gl‘%err]) err] N [err] 15

27.-The commawnwa@pmlmn%r@)mm@o (CH err])[err]NH err].

28 Th . |
29, The compouncafeel HeftG ClkkbBechotnatgd G HRE AR || %:Lﬁrei Hyrerr].
20 30. The. corrpound of claim5, wherein Gis

“(CH er ] ) [lg / r%g:@aé@a[as cI; RnLS in l:larm 2, and the s%ereorsomers Oa‘f‘%% O a| m S,

wher ei n® The use

of an Apo Raczeptadlel silts iahB hipdiratdadthereof] 9feras B8 -(CH,),NRIRE Bhd ers ancormound of
claim 1l or a stereoisoner pharmaceutically acceptable salt or hydrate

thereof , integeplromZdodkeparati on of a nedi cament for the treatnent “of
a manmmal in need thereof. 33. The use of a conpound of claim 1 or a
st er eoi soner,

5. A compound as claimed in claim 2, and the stereoisomers, pharmaceutically

10  acceptable salts and hydrates thereof, wherein G is -(CHz),,COR4 andnis 1or2.
6. The compound of claim 2, wherein G is -(CH),OCOCHj.
7. The compound of claim 2, wherein G'is -(CH,);0CON(CHa)s.

5
8. The compound of claim 2,-wherein Gis

(e

9. The compound of clarm 2, wherein G is
20 —O
10. The oornpound of claim 3, wherein G is -(CH;)sCH3.

11. The compound of claim 3, wherein G is -(CH,),OCH3.
25 | |

f

12. The compound of claim 3, wherein G is -(CH,),OCH,CHa.

* 13. The compound of claim 3, wherein G is ~(CH,);O0CH;.

—_—
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pharmaceutically acceptable salt or
therapeutically effective anount,
nedi canentwdogi2isee treat nent . of a
at’heroscl erosi s, pancreatitis,
hypertri gl yceri dem a,

claimed in claim 32 wherein said condition is

reri

evhe

hyper chol est erol em a, h
use as cl ai %Jherf’%p(ﬂ"ﬁ?%dﬁ%‘gs
~hyper chol est erol em a. _
condition is hypertri Iy
wher ei n sai 0.chedRoMRMHING OF cla
claim 32 wherein said condition is
obesity, or diabetes. 39.

hyd
f

obeS0r
hyperli pi dem a or di abetes.

lyc
B

%

A use as cl ai

rate thereof, in a

or the preparation of a

condi ti on sel ected fporme7/01368

y, hypercholesterolema, -_

34. A use as
sel ected from

or hyperlipidema. 35 A

is

-

R,

36. A use as clainmed in claim33 wherein said
ceri demn a.

im By peereindd ifeni a.

37. A use as-claimed in claim33-
38. Ause as clained in
sel

condition is ~at heroscl erosi s
REPLACENMENT SHEET

(CHp)

40. A use as clained i

g from at herosclerosis,
d |\ claim 37 wherein said
L - 93 -

claim 37 wherein said

condition is ~ obesity. 41. A use as cl'a{i med in claim37 wherein said
condition is di abet es. ' CHa - '
5 .
16. The compound of claim 3, wherein G is :
(CHj), / N
N
H
17. The compound of claim 3, wherein G is
———CHjy
10
18. The compound of clairh 3, wherein G is
{CHg)g — \
\_/
15 19. The'compound of claim 3, wherein G is

(CHg)z

TR



42. A pharmaceutical conposition which conprises a

therapeutical |y effective amount of a conpound of claim1 or.

st.er eoi sorfEQ 98/83¥83 nmceut i cal |y accept ablg ~  salt or hydral’@Tlﬂ’ﬁﬁ’r“)é@ﬁ8 in
conbination with a pharmaceutical |l y-acceptabl e carrier or diluent.=.
43. A pharnmaceutical conposition for the treatnent of a condltlon
sel ected from atherosclerosis, pancreatitis, obesity,

nyper chol S erlecBibound BY BRI il ShEH ¢ HELEANHSOYERLT | P deri a or

di abetes in a conpri ses rap rcal | y effective anmount
. of a conpound of claim. 1 or the stereoi sorrer phar maceut.i cal | y

Sﬁgfﬁggghfu ﬁ:-lf Wgﬁgaﬁ @?reg‘r mggﬁ%hep‘ 4. A phé}-nﬁceut | caI

conposi tion conprising: . a. a ther apeutically effective armunt of”

a first V\/nereln said first conpound is a
conpoun®  of2 Té\emw%g&r claign 4sWasreis %M@Hz)zNHC HoCHsphar maceutical Iy -

acceptable salt or hydrate t her eof ; - b. a therapeutically
~effective anbunt of a second . _.co 0und, wherein said second
conmpound i 43. The compound o Flaign 4 dwhergindgnis -(GH2).NHE0ESer ol absor pti on.
* C L M S * _ - 94-
inhibitor, a CETP inhibitor,, an HVG CoA ~ reductase
i nhi bi tor, 24.dfe corlifsufid Af claiméwvilserein G is -(CH,),NHCGONNHCHy., an inhibitor of
HVG- CoAﬁOr educt ase gene expression, niacin, an antioxidant, an

25. The compound of claim 4, wherein G is -(CH,),NHCOOCHs,.

26. The compound of claim 4, wherein G is -(CH;),NHCOCHj.

15 27. The compound of claim 4, wherein G is -(CH,);NH,. -_—
This Sheet Has Beg,

. mocommmsasams womncs oncono |

29. The compound of claim 5, wherein G is #CHZCON(CHZCH;,)Z.
30. The compound of claim 5, wherein G is -(CH,),CON(CHj),.

31. The compound of claim 5, wherein G is -CH,COOH.

25 32. A method for inhibiting or decreasing Apo B secretion in a mammal in need
thereof which method comiprises the administration of an Apo B secretion inhibiting
or decreasing amount of a compound of claim 1 or a stereoisomer,

_ pharma_ceutica!_ly acceptable salt or hydrate thereof.

30 33. Amethod for the treatment of a condition selected from atherosclero_sis', -
- pancreatitis, obesity, hypercholesterolemia, hypertriglyceridemia, hyperlipidemia or
diabetes which method comprises administering to a mammal in need of such

REPLACED SHEETS SG
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i nhibitor or a squal ene synthetase inhibitor; and C.

a pharmaceutically acceptable carrier or di | uent. 45. A
phar naceumoc28/23893nposi'ti on as clainmed in_claim43 wher @iorneemedes second
conpound is selected from | ovast@&fin, sinvastatin, pravastatin,
fluvastatin, atorvastatin or rivastatin. 46. A pharnmaceutical
conposition as clained in claim44 wher ei n sai d second conpound is

atorvastati |y effective

“amount  of t%gtm?ntrasgwerapeuyca(ﬁy 9%8%8&%’“%@ E‘?’Hp % ‘?Ffaiirga'll‘?f(ﬂ*rpound is a

“conpound Giereosbmlemphaﬂmace@ttcal@ accéﬁt@tﬁlé@bﬁ@ﬂﬂfdrate thereof. ~Pharmaceutically
accept able -satt- hydrat e- S t hereof; and- b. a

therapeutical lLy. effect ive anount of a second conmpound, wherein

said seconyd A rhemBe 4 @lau’néd Lin clalmh32bwﬁ§'5ﬁ|cstaﬁp%§r{dﬁ% %%%tgé k60! absorption

I'nhi bitor, reduct ase

i nhi bit 8&r, runemgesmolsmm hmtngiyhemﬂam)a,, ordwyperlipidemia. i nhi bitor of HMG CoA
reduct ase.. gene expressi on, ~niacin, an anti oxi dant, an ACAT
inhibitor or a squal ene i nhi bi tor,

- 95 -7 35, Amémodabeiapn@mmrmmcaswﬁeramraw SomaRioh i or the treatnent

of a conci t siel ected from atherosclerosis, pancreatitis,
obesity, ~ "YPerc °§§ A est er ol eni a; " hypertriglycerideni a,

hyper | i pi dem a or diabetes. 48. A use as clained in claim 46

wherein_ said second X )
: 10  36. Amethod as claimed in claim 33 wherein said condition is hypertriglyceridemia.

37. A method as claimed in claim 33 wherein said condition is hyperlipidemia.

38. A method as claimed in claim 32 wherem said condition i is selected from
15 atherosclerosns obesity, or diabetes.

39. A method as claimed in claim 37 wherein said condition is atherosclerosis.

40. A method as claiméd in claim 37 wherein said condition is obesity.

41. A method as claimed in claim 37 wherein sajd condifion is diabetes.

42. A pharmaceutical composition which comprises a therapeutically effective
amount of a compound of claim 1 or a stereoisomer, pharmaceutically acceptable

25 - salt or hydrate thereof in combination with a pharmaceutically-acceptable carrier or
diluent.

43. A pharmaceutical composition for the treatment of a condition selected from

atherosclerosis, pancreatitis, obesity, hypercholesterolemia, hypertriglyceridemia,
=30 - hyperlipidemid or diabetes in a mammal which comprises a therapeutically effective

amount of a compound of claim 1 or the stereoisomer, pharmaceutically acceptable

Sheet Has Been Reﬂlaced
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conmpound IS selected from |ovasti n, si nmvastatin, pravastatin,

fluvastatim atorvastatin or rivastatin. A use as clainmed in
claim 47WOM8@3843n said second m;?g’_npound I S at or vasteai/B97/01369. A
conpound as claimed in claim 1, fein said conmpound i S=_

sel ected from | _ _ o
{6-[(4"-trifluoronethyl bi phenyl -2-car bonyl ) - am no] - 3, 4- di hydr o- 1H-i soqui nol

3 ST

A=t fl uordioenthy! b| phenyl - 2-carboxylic acid-[2-(3-net hoxypropyl ) 1, 2,3, 4-
tetrahydroisoqui nol'i n-6-yl ] -am de, .
4' ~triluoramethyl bi phenyt - 2-carboxyl'ic acid-[2-(2-methoxyethyl)-1,2,3,4-

tetrahydr oi g HHHanenﬁchHo‘rﬁdH i :
4' -trifl uororretﬁhyl bi phenyl - cgr gfyppn&a%i d- [ 2- (2-ethoxyethyl)-1.2, 3, 4-
tet rahy5r0| soqui nol i n-6-yl ] -am de,

4 -trifl uoromet Iqu Qb%@%&a!lﬁeﬁ%&&g%oum 84 P rsi corﬁpzou%awﬁgrtem Sgld %rs% 3,4

t et rahydr oi soqui 1io
-96- amempouad iiia compound of claim 1 or a stereoisomer, pharmaceutically

2-(6-[(4 -triflu th henyl -2-carbonyl ) - am no] - 3, 4- di hydr o- 1H
i soqui hol i %8 Wg{eeﬁgﬁﬁ’%@f Eﬁ'% %/Fr?& di rret hyl carbamni ¢ aci d
2-{6-[ (4" -trifluoronethyl bi phenyl -2-carbonyl)-am no] -3, 4- .

di hydro- 1H-i soqui nol i n- 2-yl % et hyl ester.
10 b. a therapeufically effectwe amount of a second compound, wherein said

second compound is selected from a cholesterol absorption inhibitor, a CETP
inhibitor, an HMG-CoA reductase inhibitor, an HMG-CoA synthase inhibitor, an
inhibitor of HMG-CoA reductase gene expression, niacin, an antioxidant, an ACAT
inhibitor or a squalene synfchetase inhibitor; and

15

c. a pharmaceutically acceptable carrier or diluent.

45. A pharmaceutical composition as claimed in claim 43 wherein said second
compound is selected from lovastatin, simvastatin, pravastatin, fluvastatin,
20 atorvastatin or rivastatin.

46. A pharmaceutical composition as claimed in claim 44 wherein said second
compound is atorvastatin.

‘25 47. A method for the treatment of a condition selected from atherosclerosis,
pancreatitis, obesity, hypercholesterolemia, hypertriglyceridemia, hyperlipidemia or
diabetes which method comprises administering to a mammal in need of such
treatmént: | ' | '

30 _a. a therapeutically effective amount of a first compound, wherein said first

compound is a compound of claim 1 or a stereoisomer, pharmaceutically

acceptable salt or hydrate thereof; and - ' |
| eet Has Been Replaced
T \\ll\l\\\llll\\\\l\l\fll\
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51. A conpound as clainmed in claim1l, wherein said corrpound is selected
from 4' -trifluoronethyl bi phenyl -2-carboxylic
aci d-[ 2- (2yeoosresdyl ) -1, 2, 3, 4- tet rahydr oi soqui nol i n-6-yl ] -\ninke7/01368
4'>trifluoromet hyl bi phenyl - 2- carboxyl i ¢ #¥fd-[2-(2-acetyl ani noethyl) - 1~
2,3,4- tetrahydroi soquinolin-6-yl]-am de,
4' -trifluoronethyl -bi phenyl - 2-car boxylic
aci d-[ 2- (2-di et hyl car banoyl et hyl ) -1, 2, 3, 4-
tet r ahydr oi soqui nol i n-6-yl]-am de, -
4' -trifluoronethyj %Béh I
aC| d- (2-di met hyl calr)ébg%Dy ng&ug%ﬁ@&%% drﬁqunt gfa;Zef}c;g?gﬁlggaﬂ?dng{r}eﬁm_sga/ud) am. de,
‘-trifl uor csasong pgnpngmqns;semtqddm acholesterol absorption inhibitor, a CETP

3c'_ - (2- 0 ety gy BTRYAPELel e G LA PR SORAAMRL it 3 am de
-aci d- 12- (®- niah:bhma:fd-lhﬂ@r@dﬁmduomsdagbn)e expression, niacin, an antioxidant, an ACAT

, 2, 3, 4 tet

et oo UBA SN Bt G
acid-{2-[2-(2,2,2-trifluoroacetyl am no) - et hyl -

1,2,3,4- tetrahydr0| soqui nol i n-6-yl }-am de
4' -trifluorcdifyme Wéﬁqla@eg it oainy 16 wherein said second compound is selected

acid-[2-(2 [¥eya\V yl]- amde
(2-(6-[4 -tﬁ?ﬁtﬂoro{ﬁa‘gﬁ h@ﬁ’gé%@n I %s%gﬁb%;r\{g %ﬁgé@é@?&%ﬂ-}‘bﬂﬂ)ﬁh@g 1H-1i soqw n
olin-2- YW }-ethyl)-carbanic acid nethyl ester,

49. A method as claimed in claim 47 wherein said second compound is

" atorvastatin.

50. A compound as claimed in claim 1, wherein said compound is selected from:

15
{6-[(4’-trifluoromethylbiphenyl-2-carbonyl)-amino}-3,4-dihydro-1H-isequinofin-2-yi}-
acetic acid,
4’-tr|ﬂuoromethylblphenyl-z-carboxyhc acid-(n-pentyi-1,2,3,4-tetrahydroisoquinolin-
20  6-yl)-amide, '

- 4-trifluoromethylbiphenyl-2-carboxylic acid-{2-(3-methoxypropyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide,

25 4’-tnﬂuoromethylblphenyl-z-carboxyhc acnd-[2-(2-methoxyethyl)—1 2,3,4-
tetrahydroxsoqumolln-S-yI]-amlde

- 4-trifludromethylbiphenyl-2-carboxylic ac;d-[2-(2-ethoxyethyl) -1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide,
30 '
- . &-trifluoromethyl-biphenyl-2-carboxylic acid-[2-(2-cyanoethyl)-1,2,3,4-
tetrahydroisoquinolin-6-yf}-amide, -
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4' -trlfluoronethylblphenyl 2- carboxyllc
acid-[2-(2- fornylan1noethy|) 1,2,3,4- tetrahydr0|squ|n0|n 6-yl]-am de, and.

4'--trifl uwoossessed bi phenyl - 2- car boxyl iC 5 PCT/IB97/01363
aci d- {2-[ 2- (3- et hyl ur ei do) - ethyl] 2, %%, -
t et r ahydr oi soqui nol i n-6-yl }-am de. 52 A conpound as clained in cI a| m 1

wherein said conpound is selected from
4' -trifluoromethyl bi phenyl - 2- carboxylic
acid-{2-[2-(1-met hyl - 1H pyrrol - 2-yl ) et hyg-

1,2,3, 4-1 et gt el 2.5{84[44'Etﬁﬂud?orﬁeWibith}dQ-carbony!)-ammo]-3 4-d|hydro-1H-
4 -trlfluoronethylbl phenyl - 2- carboxyllc

aci d- { 2- [ 2-isoqyinolin- Zr}'lﬁ-ﬁﬂymteeay et hyl -

1, 2, 3, -tetrahydroi soqui noli n-6-yl]-am de,

4' -trlfluoronethylblphenyl 2-carboxylic

aci d- [ 2-§ 2, dirgitpficamiareictagid) 2-{6-4’ Sﬂﬂuowmﬂwmﬁﬂﬂ%ﬁﬁmﬁwu‘i’mmpﬁ am de,

ac;Eirl[le ?grggﬁﬁwﬁpkegﬁné[rhglyﬁ%%géé@- t et r ahydr oi soqui nol i n 6 yl ]-am de,

4' -trifluoronethyl bi phenyl -2-carboxylic acid-(2-phenylethyl - , 3, 4-

t et rahydroi ui nol i n- 6-

4" -tri %ll uor HWB?%%?%’T%% 5[?)!9|1r¥i’h%'8|fbsaﬂdz°%'7‘5%“ﬂddf ﬁe'Ec‘f?F an}‘ 3, 4-
t et r ahydr oi soqui noli n-6-yl)-am de, and

4' -trifluoronethyl bi phenyl - 2- car boxy
aci d-[ 21qQ 1- fcrtriﬂw%rgmﬂw!hﬁhwlez-yamgm@rqc@r{g-@Jang;pgetaylH 2,3,4-

, 2,3, 4- t_etr%lgr%ﬂg congHihB 'E‘QQQ“*&“] am de. 53. A process for the

preparatlon 0 oun ing the structural fornula CF3

4’-triﬂﬁoromethylbiphenyl-2-carboxylic acid-[2-(2-acetylaminoethyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl]-amide, |

15 _
4'-trifluoromethyl-biphenyl-2-carboxylic acid-[2-(2-dimethylcarbamoylethyf)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-amide, |

4'-trifluoromethylbiphenyl-2-carboxylic acid-(2-dimethylcarbamoylmethyl-1,2,3,4-
20 ‘tetrahydroisoquinolin-6-yi)-amide, o

: ’—triﬂudromethylbiphenyl-2-carboxylic_ acid-(2-diethylcarbamoyimethyl-1,2,3,4-

tetrahydroisoquinolin-6-yl)-amide,

25  4'-trifluoromethylbiphenyl-2-carboxylic acid-[2-(2-methanesulfonylaminoethyl)-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide,

4'-triflucromethylbiphenyl-2-carboxylic ac;d-{2-[2-(2 2 2-tnﬂuoroacetylamuno)—ethyl]-
1,2,3,4-tetrahydroisoquinolin-6-yl}-amide,

30 _
4'-trifluoromethylbiphenyl-2-carboxylic acid-[2-(2-propionylaminoethyl)-1,2,3,4-

.tetrahydroisoquinolin-6-yl}-amide,
I
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[err] which process conprises the steps of: (a) cyclizing a diacid of
the structural formula [err] or an activated formthereof, with

benzyl am we dgesgovi de a di one derivative of structural fopeawhse7/01368

[err] (b) reducing the product of Step9-a) to provide an isoquinoli ne._
derivative of structural formula [err]

- 99- (c) reducing the product of Step (b) to provide an am no derivative
of structural

2-{6-[4’-tnﬂuoromethylb|phenyl-2-carbonyl)-ammo] 3 4-d|hydro-1 H-xsoqumohn-z- :

yl}-ethyl)—carbamlc acid methyl ester,

5 4’—triﬂuoromethylbiphenyl—2—carboxylic-acid-[2-(2-formyiarhinoethyl)-1 2,3,4-
tetrahydroisoquinolin-6-yi}-amide, and - -

4’-trifluoromethyibiphenyi-2-carboxylic acid-{2—[2—(3-fnethylureido)-ethyl]-1 ,2,3,4-
tetrahydroisoquinolin-6-yl}-amide. T

10
52. A compound as claimed in claim 1, wherein said compound is selected from:
tnﬂuoromethylbtphenyl-2—carboxyhc acnd {2-[2-(1—methyl-1 H-pyrrol-2-yl)ethyl]-
1,2,3,4-~tetrahydroisoquinolin-6-yl}-amide,
15

4'-trifluoromethylbiphenyl-2-carboxylic acid-{2-[2-(2H-[1,2 4]tnazol-3-yl-ethyl]—
1,2,3 4-tetrahydro:soquunohn-s-yl}-amlde

'4'-triﬂuoromethylbiphenyI-Z-c_:arboxylic acid-[2-(2,2-diphenylethyl)-1,2,3,4-
20 tetrahydroisoquinolin-6-y[J-amide,

4’-triﬂuoromethylbiphenyl-z-carboxylic acid-[2-(2-pyridih—2-yl-ethyl)¥1 2,3,4-
tetrahydroisoquinolin-6-yl}-amide,

25 4'-trifluoromethylbiphenyl-2-carboxylic acid-(Z-phenylethyH,2,3_,4- .
tetrahydroisoquinolin-6-yl)-amide, .

4'triflucromethyibiphenyl-2-carboxylic acid-(2-piperidin-4-yi-1,2,3,4-
. _tetrahydroisoquinolin-6-yl)-amide, and__ |
30 _ .
’-triﬂuoromethylbiphenyl-2-cérboxylic acid-[2-(1-trifluoromethylacetyl-piperidin4-
yl)-1,2,3,4-tetrahydroisoquinolin-6-yl]¥amide.
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formul a [err] (d) coupling the product of Step (c) with the conmpound
4' -trifluoronethyl bi phenyl 2- carboxylic acid, or an activated formthereof
't 0. provi deWP8dP3e deri vative of struct 9 formula - PCT/IBIP/X36§ ( €)
deprotectlng the am de derivative of Ste% {d) to provide said amno ._=.
derivative of structural fornula. . - 100- (f)

i solating the ami no derivative of Step (e) in the free base formor an acid
addition salt thereof. . 54. A process for the preparation of a conpound
having the structural fornul a

53 A process for the preparatlon of a oompound havnng the structural formula

NH

which process c.bmp.i'ises the steps of:

5
(a) cyclizing a diacid of the structural formula
ON COOH
COOH
or an activated form thereof, with benzylamine to provide a dione derivative of
_structural formula
10
(b reducing the preduct of Step (a) to provide an isoquinoline derivative of
structural formula
15°
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[err] which process conprises the steps of: (a) deprotecting an amn de
derivative of the structural fornula o [err] to provide said
am no der Wa%238930f structural fornula 8 CF3  PCI/IBYT/I368

and ' -101 (b) isolating the amino _=

derivative of Step (a) in the free base formor an add addition salt
t her eof . 55. The tosylate acid addition salt of the conpound

(c) reducing the product of Step (b) to provide an amino derivative of structural -

formula

5 L _
'(d) coupling the product of Step (c) with the compound 4'-trifluoromethylbiphenyi-2-
carboxylic acid, or an activated form thereof to proyide an'amide derivative of
structural formula ' ' '
10 . _ :
(e) deprotecting the amide derivative of Step (d) to t_irovide said amino derivative of
structural formula o
15 ,and

N T . i



[err] 56. A cprrpound having the structural formula ' or .an acid

addition salt thereof, wherein Ris selected f
) ‘WO 98/23593 -99- . rom- Nq err ] PC'I‘RB97IO']\.!§[8er r ]

-

.-

() isolating the amino derivative of Step (e) in the free base form or an acid

addition salt thereof.

5 54. A process for the preparation of a compound having the structural formuia

NH

~ which process comprises the steps of: .~
(a) deprotecting an amide derivative of the structural formula

10
to provide said amino derivative of structural formula

NH

, and

-
—
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. - . -100- = )
WO 98/23593 _ - 10 T _ ~ PCT/IBY7/01368

. (b)isolating the amino derivative of Step (a) in the free basé form or an acid addition
salt thereof. | |

'5'5. The'toéyiate 'ac'id':,éddiﬁoﬁ"sélt-of-_the'-'cor’nbound-."------' e

56. A compound having the structural formuié :
R _ o
\CQ*/\Q

or an acid addition salt th'e:reo_fl, wherein R is selected from -NO,, and -NH,.
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