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-1- A NJBIIORS OF M CROSCMAL——LE TRANSFER
PROTEI N AND METHOD . Thi s |nvent|on relates to nove
conmpounds 5 which inhibit mcrosomal triglyceride transfer

protein, aRgybéredgdt hods for decreasing serumlipids PCT/HIRYS/00828at | ng
at her oscl erosi s enpl oyi ng such conpounds. 10 The

m crosomal triglyceride transfer protein (MTP) catal yzes the
transport of triglyceride (TG, thol esteryl ester (CE), and
phosphat i dyl chol i ne (PC) between small wunilamellar vesicles (SW).
Wetterau & Zilversmt, Chem Phys. Lipids 38, 205-22 (1985).

15 Wen transfer rates are expressed as the percent of t he donor
i pid transferred per time, MIP expresses a di stinct preference
for neutral lipid transport (TG and CE), relative to phospholipid
transport. The proteln fronlbOV|ne l'iver has been isolated and

20 «characterized. Veiers : ) :
205-22 (1985). Pol yacryi am

This invention relates to novel compounds
5 which inhibit microsomal triglyceride transfer

protein, and to methods for decreasing serum lipids
and treating atherosclerosis employing such
compounds .

10 . The microsomal triglyceride transfer protein
{MTP) catalyzes the transport of ﬁriglyceride {TG) ,
cholesteryl ester (CE), and phosphatidylcholine (PC)
between small unilamellar vesicles (SUV). Wetterau &
Zilversmit, Chem. Phvs. Lipids 38, 205-22 (1985).

1§ wWhen transfer rates are expressed as the percent of
the donor iipid transferred per time, MTP expresses a
distinct preference for neutral lipid transport (TG
and CE), relative to phospholipid transport. The
protein from bovine liver has been isolated and

20 characterized. Wetterau & Zilversmit, Chem. Phvs,
Lipids 38, 205-22 (1985). Polyacrylamide gel .
electrophoresis (PAGE) analysis of the purified
protein suggests that the transfer protein is a
complex of two subunits of apparent molecular weights .

25 58,000 and 88,000, since a single band was present
when purified MTP was electrophoresed under
nondenaturing condition, while two bands of apparent
molecular weights 58,000 and 88,000 were identified
when electrobhoresis was performed in the presence of

30 sodium dodecyl sulfate (SDS). These two polypeptides

i are hereinafter referred to as 58 kDa and 88 kDa,
respectively, or the 58 kDa and the 88 kDa component
of MTP, respectively, or the low molecular weight '
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el ectrophoresis (PAGE) analysis of the purified ‘protein suggests
that the transfer proteinis a conpl ex—ef—two subuni ts of apparent

nol ecul ar wei ghts 25 58,000 and 88,000, since a single band was

pr esent ' when purified MIP was el ectrophoresed under
nondenat ur i Wweogaé@s ti on, white two bands of apparent PCT/UN95/00824 ar

wei ghts 58,000 and 88,000 were identified -2- when el ectrophoresi s was
performed in the presence of. 30 sodi um dodecyl sulfate (SDS). These
two pol ypepti des are hereinafter referred to as 58 kDa and 88 kDa
respectively, or the 58 kDa and the 88 kDa conponent of MIP
respectively, or the | ow nol ecul ar wei ght
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and the high mol ecul &UbHBEGHARS EHR high Ppbecular weightesgkunifelqf MTP,
Characterization of tdespegtd@velyol ecul ar

Characterization of the 58,000 molecular
weight component of bovine MTP indicates that it is
$ the previously characterized multifunctional prortein,
protein disulfide isomerase (PDI). Wetterau et al.,
oJ. Biol, Chem., 265, 9800-7 (1990). The presence of
PDI in the transfer protein is supported by evidence
showing that {1) the amino terminal 25 amino acids of
10 the bovine 58,000 kDa component of MTP is identical
to that of bovine PDI, and (2) disulfide isomerase
activity was expressed by bovine MTP following the
dissociation of the 58 kDa - 88 kDa protein complex.
In addition, antibodies raised against bovine PDI, a
15 protein which by itself has no TG transfer activity,
' were able to immunoprecipitate bovine TG transfer
activity from a solution containing purified bovine
MTP.
PDI normally plays a role in the folding and
20 assembly of newly synthesized disulfide bonded
proteins within the lumen of the endoplasmic
reticulum. Bulleid & Freedman, Nature 335, 649-51
(1988). It catalyzes the proper pairing of cystéine
residues into disulfide bonds, thus catalyzing the
25 proper folding of disulfide bonded protéins. In
addition, PDI has been reported to be identical to
the beta subunit of human prolyl 4-hydroxylase.
Koivu et al., J. Biol. Chem. 262, 6447-9 (1987). The
role of PDI in the bovine transfer protein is not
30 clear. It does appear to be an essential component
of the transfer protein as dissociation of PDI from
the 88 kDa component of bovine MTP by either low
concentrations of a denaturant (guanidine HCl), a
chaotropic agent (sodium perchlorate), or a
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melght conmponent of bovine MIP indicates that it is 5 the previously

characterized nuliifunctionat—protein— p-ot-e+-A—di sul fi de | sonerase
(PDI). Wetterau et al. = J. Biol. Chem 265, 9800-7 (1990). The

presence of PDI in t he .transfer protein is supported by evidence
showi ng t hayoddszbhe ami no tigrm nal 25 am no acids of PCI/USPeME8Xov i ne
58, 000 kDa component of MIP is identical T to that of bovine PDI

and (2) disulfide isonerase .. activity was expressed by bovine MIP
foll owi ng the di ssoéiati on of the 58 kDa - 88 kDa protein conplex.
I n addi tion, antibodies raised agai nst bovine PD, a 15 protein which
by itself has no TG transfer activity, were able to

I mrunopr eci pi tate bovi ne TG transfer activity froma solution
containing purified bovi

I
plays a role in the ?BPﬁ?ﬂﬁtﬁﬁﬂ“g det%ﬁﬂeﬂimﬁﬁﬂﬁV} HﬂuﬁgﬁPQeéyﬁ?ﬁ%ga é%‘
di sul fi de bonded a losspebteransier l[dat ivigyl.unWetokraheebnalhpl asm c

retieulum Bulleid %m&ajﬁ”@ﬁﬁBSGA@?@i) Isolatéd98&Vind tppI

catal yzes the proper_palring of cysteine resi dyes into disulfide
bonds, thus catal yzi R@StRe apparent linidtregsferyagtiyisyi f FASISVHRG

pr ot eins. In 5 thatadilthepnthd’[38 IxDa lpedypepradeecdst ehbecratwnterxcal to

Biol . Crem 762, oA7obeioly) et IEUREGSS cragpter op i @ i e

transfer proteinis ﬂﬁ@teln CQEP @fear. It does appear to be an essenti al
conponent of the Thansissugraneisubeelduiaecisstoibotididlof nore

o N S Mo PR
Lipid transfer activity was found in liver and
intestine. ‘Little or no transfer activity was found
in plasma, brain, heart, or kidney. Within the
liver, MTP was a soluble protein located within the

15 1lumen of the microsomal fraction. Approximately
equal concentrations were found in the smooth and
rough microsomes.

Abetalipoproteinemia is an autosomal recessive
disease characterized by a virtual absence of plasma

20 lipoproteins which contain apolipoprotein B (apoB).
Kane & Havel in The Metabolic Basis of Inherited
Disease. Sixth edition, 1139-64 (1989). Plasma TG
levels may be as low as a few mg/dL, and they fail to
rise after fat ingestion. Plasma cholesterol levels

25 are often only 20-45 mg/dL. These abnormalities are
the result of a genetic defect in the assembly and/or
secretion of very low density lipoproteins (VLDL) in
the liver and chylomicrons in the intestine. The
molecular basis for this defect has not been

30 previously determined. In subjects examined,
triglyceride, phospholipid, and cholesterol synthesis

. appear normal. At autopsy, subjects are free of
atherosclerosis. Schaefer et al., Clin. Chem. 34,
B9-12 (1988). A link between the apoB gene and

per chl orat e),
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- 3- nandenat uei ng det ergent (octyl—glucoside) results in

a loss of transfer activity. Wetterau et al., Biochenistry 30,
9728-35 (1991). |Isol ated bovi.ne PDI has no apparent |

transfer actiwodeps20suggesting 5 that either the 88 kmpﬁﬂpgﬂi@ﬁqzﬁde i s
the transfer protein or that it conferS transfer activity to the
protei n conpl ex. . The tissue and subcel lul ar distribution of
MIP activity in rats :has been investigated. Wetterau & 10
Zilversnit, Biochem Biophys, Acta 875, 610-7 (1986). Lipid
transfer act|V|ty was found in liver and intestine. Little or no
transfer activity was found |n pl asma, brain, heart, or kidney.

Wthin the bl rotarll cated.wi thin the
15 lunen of the n1cro§§ﬁ%?fm#%é$ p?%?Pﬁﬁﬁ& xc1ided” in ﬁﬁ% raf
concentrations were fo@ﬁ@l$ﬁe$he'§ﬁ8%¥% 082nek803-6

Abet al i popr ot ei nem a i $1988RUiNS HEng m\/,e Am. J. Humdi 6eAse, 46, 1141-
characterized by a vir ?% Q ence of plasma 20 |lipoproteins which
contain apollpoproteln B %§ Kane & Havel in The Metabolic
Basis of InheritedS ESI#EB&;G’-S Siihthh absiteildpopto8eigemido86¢. Pl asma

TG level s mya?f’lf‘été&%ﬁ‘h ninfl T Qdalaa&@st hexaaal h ffvel,
rise after fat ingestion. Plas c qﬁ;igerol evel.s ten only
&g ave 5

20-45 ng/dL. These abWoRFAlit fat Fﬁ&aPEQEPFISF an tic

defect in the assenbl yaarrhelation in their enterocytes and hepatocytes.
Due to the absence of TG-rich plasma lipoproteins,
10 there is a defect in the transport of fat-soluble
vitamins such as vitamin E. This results in
“‘acanthocytosis of erythrocytes, spinocerebellar
ataxia with degeneration of the fasciculus cuneatus
and gracilis, peripheral neuropathy, degenerative
15 pigmentary retinopathy, and ceroid myopathy.
Treatment of abetalipoproteinemic subjects includes
dietary restriction of fat intake and dietary
supplementation with vitamins A, E and K.
In vitro, MTP catalyzes the transport of lipid
20 molecules between phospholipid membranes.
Presumably, it plays a similar role in_vive, and thus
plays some role in lipid metabolism. The subcellular
{lumen of the microsomal fraction} and tissue
distribution (liver and intestine) of MTP have led to
25 speculation that it plays a role in the assembly of
plasma lipoproteins, as these are the sites of plasma
lipoprotein assembly. Wetterau & Zilversmit,
Biochem. RBiophvs, Acta 875, 610-7 (1986). The
ability of MTP to catalyze the transport of TG
30 Dbetween membranes is consistent with this hypothesis,
and suggests that MTP may catalyze the transport of
TG from its site of synthesis in the endoplasmic
reticulum (ER) membrane to nascent lipoprotein
particles within the lumen of the ER.
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secretion of very low density Iipoproteins (VLDL) in the liver and
chylom crons in the_intestiune. The moleocul ar. basis for this def ect——
has not been 30 preV|oust determ ned. | n subjects exam ned,
triglyceride, phospholipid,. and cholesterol synthesis appear
normal . Atwgyimaey, subjects are free of © at her os PCEUSK6Y824Schaef er
et al., din. Chem 34, B9-12 (1988%- A |link between the apoB gene
and ' WD 96/ 26205
PCT/ US96/ 00824 : ' abetalipoproteinenia has been excluded in
sever al famlies. Talnud et al, J. din. Invest. 82, 1803-6
(1988) and Huang et al., Am J Hum GCenet, 46, 1141- 8 (1990).
5 Subj ects with abetallpoprotelnen1a are . afflicted with
numer ous nal adi es. Kane & Havel Subj ect s have fat
mal absor ption and TG 1°fs%1%‘&LﬁﬂFF aﬁ?Jo}quecsnéﬁaWeer?Fé‘%E?t es and
hepat ocyt es. 1ipoﬁﬂeténntaﬁsemhiyuzn(ﬂepﬂzrneﬂisplasmutrppoannhkxns
10 there is a defegt BEoih ?%éﬂnSEEEt &i34 3z sQldghe Their res&iEé”‘nS

IS resu f

such as vitamn E acant hocytosis o
erythrocytes, spi nof8gEBer| gpall precursor lipoproteins become larger

5  with time. This would be consistent with the
addition or transfer of lipid molecules to nascent
lipoproteins as they are assembled. MTP may play a
role in this process. In support of this hypothesis,
Howell and Palade, J._Cell) Biol, 92, 833-45 (1982},

10 isolated nascent lipoproteins from the hepatic Golgi

fraction of rat liver. There was a spectrum c¢I sizes
of particles present with varying lipid and pro:ein'f
compositions. Particles of high density lipoprotein
({HDL) density, yet containing apoB, were found.

15 Higgins and Hutson, J. Lipid Res. 25, 1295-1305
(1984), reported lipoproteins isclated from Golgi
were consistently larger than those from the
endoplasmic reticulum, again suggesting the assembly
of lipoproteins is a progressive event.

20 Recent reports (Science, Vol. 258, page 999,
1992; D. Sharp et. al., Nature, Vol. 365, page €5,
1993) demonstrate that the defect causing
abetalipoproteinemia is in the MTP gene, and as a
result, the MTP protein. Individuals with

25 abetalipoproteinemia have no MTP activity, as a
result of mutations in the MTP gene, some of which
have been characterized. These results indicate that
MTP is required for the synthesis of apoB containing
lipoproteins, such as VLDL, the precursor to LDL. It

30 therefore follows that inhibitors of MTP would
inhibit the synthesis of VLDL and LDL, thereby

. lowering VLDL levels, LDL levels, cholesterol .svels,
and triglyceride levels in animals and man.
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ataxia with degeneration of the fasciculus cuneatus and gracilis,
peri pheral neuropat hy,—degenerative - 15 pigrentary retinopathys—and —

ceroi d myopat hy. Treat ment of abetal i poproteinem c subjects

i ncl udes : dietary restriction of fat intake and dietary

suppl ement at iwamesreds vit amins A, E and K ' | RCFUSPEPOSNTP
catal yzes the transport of lipid 20 ol ecBres bet ween phosphol i pi d
menbr anes. Presumably, it plays a simlar role in vivo, and thus
pl ays sone role in lipid netabolism The subcellul ar (lumen of
the mcrosomal fraction) and tissue di stribution (liver and

I ntestine) of MIP have led to 25 speculation that it plays a role in
t he assenbly of pl asma | i poproteins, as these are the sites of

Bi oohem Bi ophys. Acta 875, ofauAdqaRSatenre b icat iR A5 {2 091 4%
catal yze the transportpwlizhed Magldth hetdffh (nortrespnondingcbasVsSent with
tPiS hypothes;zif _appliéﬁEkéﬁKBE¥¥éiFﬁB¥ ﬂ%ﬁﬁBEQYdQQFQHYSSpEEﬁbEEa?§port
?et i cul um (ER) rre;r‘gpalnts ?%I Lg’sjg"er‘ﬁe/ﬁagﬁglr%‘l@%fs %T%nlgﬁiggg?chY"Ech 5%
the lumen of the EB block the\PISIRS2iEn of apoB containing lipoproteins
PCT/ US96/ 00824 in a human hepatic cell line (HepG2 cells). This
provides further support for the propcsal that an MTP
inhibitor would lower apoB containing lipoprotein and
lipid levels in vivo. This Canadian patent
10 application discloses a method for identifying the
MTP inhibitors '

W

o

which has the name 2-[1-(3, 3-diphenylpropyl)-4-
15 piperidinyl]l-2, 3-dihydro-3-oxo-1H-isoindole
hydrochloride and

. (\N
N\) OCHs
F

which has the name 1-[3-(6-fluoro-1-
20 tetralanyl)methyl]-4-O-methoxyphenyl piperazine
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d of sson and col | eagues have studied : | i poprotein assenbly in
HepG2_cel | s. Bostraomet al —J—Bi-ohme—hom 263, 4434-42 (1988)——
Their results suggest small precursor |ipoproteins becone |arger
5wth time. This would be consistent with the addition or
transfer oWolese20s N0l ecul es t o nascent | i popr ot @CEYSeEO08cy ar e
assenbled. MIP may pl ay a . role in-¥his process. In support of

t hi s hypot hesi s, Howel | and Pal ade, J. Cell Biol 92, 833-45
(1982), 10 isolated nascent |ipoproteins fromthe hepatic Gol gi
fraction of rat liver. There was a spectrum of sizes of particles
present with varying lipid and protein conpositions. Particles of
hi gh density |ipoprotein (HDL) density, yet containing apoB, were
f ound. 15 Higgins and Hutson : pid Res. 25, 1295-1305

(1984), reported I|poproteFﬂsaFEBFéﬁ%ﬁPfW%ﬁﬁ(iﬂ%ypresent invepgign.,

consi stently | arger nbhed tbapeuhdsnatéeprovided whiandeyeadnhdbtiebrsubfim

agai n suggestlng th S j poproteins is a progressive
frrd Eﬁ ve the st CIu e

event. ecent reports ence, Vbl. 258, page 999,
1992; D. Sharp et. & ., Nature, Vbl 365, Jpage 6 1993) _
dennnstrate that the defect cau5|nggz _ abetallpoprotelnenla isin
the MIP gene, and as a F <Tf§_giotehn I ndi viduals with
25 abetal i poprotei nem a have no & ’ result of
mutations in theg MIP gene, sone of |ch have been characteri zed.
These results indicate that MIP is required for the synthesis of
apoB cont ai ni ng | i pBproteins, such as VLDL, the precursor to LDt.
It 30 therefo@d follows that inhibitors of MIP would
inhibit the synthesis of VLDL and LE%; t he@eby R‘ | owering VLDL
| evel s, LDL |evels, chol esterol Ieve N and triglyceride |levels
in ani mals and nan. xN-<C:J> ; .
R‘
or
10 1z
a”o‘»—Cu- R ;
R
or
IIi
n1
1
3O
' ]
R‘ -
15
? 0
whereQls —~Cc— of —$— ;
o
Xis:CHRS, —C~—, CH- or -F=¢
o H’ R10 R’ R“

R8, R? and R1? are independently hydrogen, alkyl,
20 alkenyl, alkynyl, aryl, arylalkyl, hetercaryl,
heteroarylalkyl, cycloalkyl, or cycloalkylalkyl;
R! is a fluorenyl-type group of the structure
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PCT/ US96/ 00824 —_— —_ . -6- ..

Canadi an Patent Application No. 2,091, 102 publ i shed March 2, 1994
(corresponding to U. S _ appllcatlon Serial No. 117,362, filed

Sept ember 3WO96/26208 1993 (file DC21b)) reports MIP inhi bi tRETISUSHEON8RS al S0
5 bl ock the production of apoB containing |ip8Bproteins in a human
hepatic cell line (Hep& cells). This provi des further support for
t he proposal that an MIP - inhibitor would | ower apoB cont ai ni ng

| i poprotein and ' lipid levels in vivo. This Canadi an patent 10
application dlscloses a nethod for identifying the MIP i nhibitors

[err]

(-}
-
N

H‘?— zz WA

or —_ Bl‘l — z| \ / [«]4
R‘lz_., zz R‘“
R\Sl
E
or —-RY-2?
R2-22 Rtee

10
z1 and Z2 are the same or different and are
independently a bond, 0, S,
H
S, s » —NH-C— , —N—C— , ~—C— or -¢— ,

o) o o akyl O 0 OH
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whi ch has the name 2-[1-(3, 3-diphenylpropyl)-4- 15 plperldlnyl]
3- di hydro- 3- oxo- | @it hy-diochl=-gidde—and-ferr ]

whi ch has the nane 1- [3 (6- fluofo-1- 20

tetral anyl ) net hyl ] - 4- 0- net héxyphenyl pi perazi ne . WO 96/ 26205
PCT/ US96/W0 8§725205 - 7- PCT/US96/00824

In accordance with the present invention, -9- novel conpounds are
provi ded which are inhibitors of MIP and have the structure

with the proviso that with respect to B, at least one
of 2! and 22 will be other than a bond;
Rll is a bond, alkylene, alkenylene or
alkynylene of up to 10 carbon atoms, arylene (for
5 example

or mixed arylene alkylene (for example

—@ (CHah—

where n is 1 to 6;

10 R1? is hydrogen, alkyl, alkényl. aryl, halo-
alkyl, trihaloalkyl, trihaloalkylalkyl, heteroaryl,
heteroarylalkyl, arylalkyl, arylalkenyl, cycloalkyl,
aryloxy, alkoxy, arylalkoxy or cycloalkylalkyl; with
the provisos that (1) when R12 is H, aryloxy, alkoxy

‘-NH'S‘- 1)
15 or arylalkoxy, then Z2 is o ,
alkyt © © or a bond;

and (2) when 22 is a bond, R!2 cannot be
heteroaryl or heteroarylalkyl;

Z is a bond, 0, S, N-alkyl, N-aryl, or

20 alkylene or alkenylene of from 1 to 5 carbon acoﬁs:

R13, R4, R15, and R16 are independently
hydrogen., alkyl, halo, haloalkyl, aryl, cycloalkyl,
cycloheteroalkyl, alkenyl, alkynyl, hydroxy, alkoxy,
nitro, amino, thio, alkylsulfonyl, arylsulfonyl,

25 alkylthio, arylthio, aminocarbonyl. alkylcarbonyloxy,
arylcarbonylamino, alkylcarbonylamino, arylalkyl,
heteroaryl, heteroarylalkyl, or arvloxy:

R152 and R162 are independently any of the RIS
or R16 groups except hydroxy, nitro, amino or thio;

30 R2, R3, R¢Y are independently hydrogen, halo,
alkyl, alkenyl, alkoxy, arvlioxy, aryl, arylalkyl,
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[err]

x Is: CHRlerr], [err]

) 15 where Qis [err] or [err];
o or  [orr] | Rlerr], R erfr—and. . -

Rlerr] are |ndependently hydrogen al kyl ,

WO 96/26204

10

15

20

25

30

PCT/US96/00824
-10 -

alkylmercapto, arylmercapto, cycloalkyl,
cycloalkylalkyl, heteroaryl, heteroarylalkyl, hydroxy
or haloalkyl;

R® is alkyl ., alkenyl, alkynyl, aryl, alkoxy,
aryloxy, aryvlalkoxy, heteroaryl, arvlalkyl,
heteroarylalkyl, cycloalkyl, cycloheteroalkyl,
heteroaryloxy, cycloalkylalkyl, polycycloalkyl,
polycycloalkylalkyl, cycloalkenyl, cycloalkenyl-
alkyl, polycyclecalkenyl, polycycloalkenylalkyl,
heteroarylcarbonyl, amino, alkylamino, arylamino,
heteroarylamino, cyclqalkyloxy, cycloalkylamine, all
of the RS substituents and R® substituents (set out
hereinafter) being optiocnally substituted through
available carbon atoms with 1, 2, 3 or 4 groups
selected from hydrogen, halo, alkyl, haloalkyl,
alkoxy, haloalkoxy, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloheteroalkyl,
cycloheteroalkylalkyl, aryl, heteroaryl, arvlalkyl,
arylcycloalkyl, arylalkenyl, arylalkynyl, aryloxy,
aryloxyalkyl, arylalkoxy, arylazo, hetercaryloxo,
heteroaryl-alkyl, heterocarylalkenyl, heteroaryloxy,
hydroxy, nitro, cyano, amino, substituted amino
(wherein the amino includes 1 or 2 substituents which

. are alkyl, aryl or heteroaryl, or any of the other

aryl compounds mentioned in the definitions), thiol,
alkylthio, arylthio, heteroarylthio, arylthioalkyl,
alkylcarbonyl, arylcarbonyl, arylamino-carbonyl,
alkoxycarbonyl, aminocarbonyl, alkynylaminocarbonyl,
alkylaminocarbonyl, alkenylamino-carbonyl, '
alkylcarbonyloxy, arylcarbonyloxy, alkyl-

carbonylamino, arylcarbonylamino, arylsulfinyl,

arylsulfinylalkyl, arylsulfonyl. alkylsulfonyl,
arylsulfonylamino, hetercarylcarbonylamino,
heterocarylsulfinyl, heterocarylthio, heterocaryl-
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20 al kenyl, al kynyl, aryl, arylal kyl, heteroaryl,

het eroarylal kyl ,_cycloalkyl . or cycl calkylalkyl R err] +s——
a fluorenyl -type group of the structure WO 96/ 26205 '
PCT/ US96/ 00824 [err] CET : _

WO 96/26205 PCT/US96/00824

-1% -

sulfonyl, or alkylsulfinyl. Where R> is phenyl,

aryl, heteroaryl or cycloalkyl: this group preferably

includes an ortho hydrophobic substituent such as

alkyl, haloalkyl (with up to 5 halo groups), alkoxy,
5 haloalkoxy (with up to 5 halo groups), aryl, aryloxy

or arylalkyl;

R6é is hydrogen or C3;-C4 alkyl or Ci1-Ca
alkenyl;

f\@/\' ./'\ _ f@g

are the same or different and are independently

10

selected from heteroaryl containing 5- or 6-ring
members; and
including N-oxides of the formulae I, Ii, II
15 and IIi compounds, that is

I

including pharmaceutically acceptable salts
thereof such as alkali metal salts such as lithium
sodium or potassium, alkaline earth metal salts such
20 as calcium or magnesium, as well as zinc or aluminum
and other cations such as ammonium, choline,
diethanolamine, ethylenediamine, t-butyl-amine, t-
octylamine, dehydroabietylamine, as well as
pharmaceutically acceptable anions such as chloride,
25 bromide, iodide, tartrate, acetate, methanesulfonate,
maleate, succinate, glutarate, and salts of naturally
occurring amino acids such as arginine, lysine,
alanine and the like, and prodrug esters thereof.
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Rlerr] is an indenyl-type group of the structure [err]

10 Z[err] and Zlerr] . are the-sane or different and are
i ndependently a bond, 0, S, ' H [err]
WO 96/26205 PCT/US96/00824
' -12-

Thus, the éompounds of formulae I and II of
the invention encompass compounds of the structure

0
I R
n’—g\ﬁ N—CN— R’
e
R‘ Rl
5

10
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VO 96/ 26205 _ o PCT/ US96/ 00824

- 9- =¥ o t hat—w-th-tgspect to B, at .least one ——
of Z[err] and Z[err] will be other than a bond; Rlerr] is a
bond, al kyl ene, al kenyl ene or al kynyl ene of up to 10 carbon atons,
aryl ene (f dY096/26205 5 exanpl e {err] or m xed ar pCEUSsA0$2H| ene
(for. exanpl e “lerr] 13%here nis 1 to 6; 10
Rlerr] is hydrogen, alkyl, alkenyl, aryl, halo- al kyl ,

trihal oal kyl, trihal oal kyl al kyl;, heteroaryl, het er oaryl al kyl ,
aryl al kyl , aryl al kenyl, cycl oal kyl, aryl oxy, al koxy, aryl al koxy or
cycl oal kylal kyl; with the provisos that (1) when Rerr] is H,

aryl oxy, al koxy 15 or arylal koxy, then Zerr] is [err],

[err] , [err] or a bond; : and (2) when Z[err] is a bond,
Rl err] cannot be het eroaryl or heteroargl al kyl ; I}’ Z
is a bond, 0, S, Nalkyl, NarylIf or yl enesofN al kenyl ene of
frontl to 5 carbon atons; ~ Rl-e@)%err], and
Rlerr] are independently R’—t:

R* R
R*
:d
R® & |
- N—R!
R* o
¢ 2 R
1 ﬂfx )
L O
5 o
°
I
RS )L N g
i
R‘
RI
9 |

10

. Rl
2 |
II{ LI N
Ry
o |
6
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hydr ogen, al kyl,

hal o, hal oal kyl, aryl, cycloalkyl,

cycl ohet eroal kyl , al ken -'f:ynyl -hydroxy, alkoxy, _—— nitro, am no,
t hi o, al kyl sul fonyl, arylsulfonyl ' 25 alkylthio, arylthio,

am nocar bonyl , alkylcarbonyloxy aryl car bonyl am no,

al kyl car bonwasérzeees aryl al kyl , het er oaryl , het er oaPgrasssMos2dor
aryl oxy; R[err] and R err] aret4 ndependently any of the

Rl err]
30

or

Rl err] groups except hydroxy, nitro, am no or thio;

Rlerr], Rerr], Rerr] are independently hydrogen, halo,
al kyl, al kenyl, al koxy, aryloxy, aryl, arylalkyl,
SUBSTI TUTE SHEET (RULE 26) WD 96/ 26205
PCT/ US96/ 00824 -10 -
al kyl mercapto, aryl nercapto, cycloalkyl, cycl oal kyl al kyl ,

heteroaryl, heteroaryl al kyl, Inydddxylon. in aceprdeniasmivdath the present
al k%%ntibﬁﬁnw me@hil, fafkngemmg, % i i¥bhg or

Rl err] is alkyl

aryl al koxy, heteroaryl

cycl ohet er oal kyl ,

10

15

20

25

30

t%eaEXng X éroscler0512?tggé§¥3%t1t1; oéng£é¥¥t5y

provided, wherein a compound of formula I, Ii, II, or
I1i as defined hereinbefore, is administered in an
amount which decreases the activity of microsomal
triglyceride transfer protein.

Furthermore, in accordance with the present
invention, a method is provided for lowering serum
lipid levels, cholestercl and/or triglycerides, or
inhibiting and/or treating hyperlipemia, hyper-
lipidemia, hyperlipoproteinemia, hypercholes-
terolemia and/or hypertriglyceridemia, wherein a
compound of formula I, Ii, II, or IIi as defined
hereinbefore, is administered in an amount which
decreases the activity of microsomal triglyceride
transfer prdtein.

The fellowing definitions apply to the terms
as used throughout this specification, unless
otherwise limited in specific instances.

The term "MTP" refers to a polypeptide or
protein complex that (1) if obtained from an oréanism
(e. g.., cows, humans, gtg.), can be isolated from the
microsomal fraction of homogenized tissue; and (2)
stimulates the transport of triglycerides,
cholestercl esters, or phospholipids from synthetic
phospholipid vesicles, membranes or lipoproteins to
synthetic vesicles, membranes, or lipoproteins and
which is distinct from the cholesterol ester transfer
protein [Drayna et al.. Nature 327, 632-634 (1987))
which may have similar catalytic properties.

However, the MTP molecules of the present invention
do not necessarily need to be catalytically active.

SUBSTITUTE SHEET (RULE 26)



het er oaryl oxy, cycl oal kyl al kyl, pol ycycl oal kyl ,

~ pol yeycl oal kyl a : , C) alVil ~alkyl— -
pol ycycl oal kenyl , pol ycycl oal kenyl al kyl , 10 heteroaryl carbonyl, ani no,
al kyl am no, aryl am no, .= heteroaryl am no, cycl oal kyl oxy,
cycl oal kywani/zseos al | = of the Rl err] substituent sPERYST0824
substituents (set out " hereinafter)tdeing optionally substituted
t hr.ough avai l abl e carbon atonms with 1, 2, 3 or 4 groups 15
sel ected from hydrogen, hal o, alkyl, hal oal kyl, al koxy,
hal oal koxy, al kenyl, al kynyl, cycl oal kyl, - cycl oal kyl al kyl ,
cycl ohet er oal kyl cycl ohet er oal kyl al kyl, aryl, heteroaryl,
aryl al kyl , aryl cycl oal kyl, aryl al kenyl, aryl al kynyl, aryl oxy,

20 aryl oxyal kyl, aryl al koxy, aryl azo, heteroaryl oxo,
het er oar yl - al kyl , ﬁ%?e?%@@@i%lk%#ﬁﬁ%YQ%ﬁﬁéﬂUaﬂ9P6£§Y?,MTP or fragmanse,
nitro, cyano, am nghef&bsimiytiesl WA in raising(@hReibbdiésecENinw

i ncludes 1 or 2 su ééééfgnts whi ch are al kyl, aryl or heteroaryl,
or any of the oth 25 aryl conpounds nentioned in the definitions),
t hi ol , al kyl t hiBhe pRrase Jstebidisingl't AFberasglerosis lag |

al kyl car Eony: , salr ih§é<|ﬁbﬁ!il)/ihe %Eé%ﬂmwﬁl@aubnl :k:elfers to a})&m&?@ar bonyl ,
ami nocar bonyl, al kyn nocar bon al.kyl.anj nocar bonyl’,

al kenyl ani no- car bo 9‘1\4‘?8{%‘? g%\')e ?&S‘ﬁ%taﬂ;oﬁ?%?ﬁ lﬁ%ﬁ']?%?’ﬁ%ﬁw%xy, al kyl -
car bonyl anmi no, ar yfewnaoigh of mew atHeygscilgyotic lesions.

arylsulfinylalkyl, ary|Sufﬁéwbﬁraéﬂlﬂﬂa%thénﬁhe regression of" ,

aryl sul f onyl am no, hﬁteroa{glcarbogylanhnoh th het er paryl sul finyl,

heteroaryl thi o, hePEPBEP§FrErosis as used 1 e present SHEET

(RULE 26) 10. refers to reducing and/or eliminating atherosclerotic
lesions.

Unless otherwise indicated, the term "lower
alkyl®, "alkyl®* or *alk" as employed herein alone or
as part of another group includes both straight and

15 branched chain hydrocarbons, containing 1 to 40
carbons, preferably 1 to 20 carbons, more preferably
1 to 12 carbons, in the normal chain,such as methyl, .
ethyl, propyl, isopropyl, butyl, t-butyl, isobutyl,
pentyl, hexyl, isochexyl, heptyl, 4,4-dimethylpentyl,

20 octyl, 2,2,4-trimethyl-pentyl, nonyl, decyl, undecyl,
dodecyl, the various branched chain isomers thereof,
and the like as well as such groups including 1 to 4
substituents such as halo, for example F, Br, Cl or I
or CF3, alkoxy, aryl, aryloxy, aryl(aryl) or diaryl,

25 arylalkyl, arylalkyloxy, alkenyl, cycloalkyl,
cycloalkylalkyl, cycloalkylalkyloxy, amino, hydroxy,
acyl, heteroaryl, heteroaryloxy, hetero-arylalkyl,
heteroarylalkoxy. aryloxyalkyl, aryloxyaryl,
alkylamido, alkanoylamino, arylcarbonylamino, nitro,

30 cyano, thiol, haloalkyl, trihaloalkyl and/or
alkylthio, as well as any of the other substituents
as defined for RS and RS,

Unless otherwise indicated, the term
“cycloalkyl"” as employed herein alone or as part of

SUBSTITUTE SHEET (RULE 26)
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- 11 - gayl , or—akkyl sul fi nd-—Wiere R err] is. phenyl,
aryl, heteroaryl or cycloal kyl; this group preferably i ncl udes an
ortho hydrophobi ¢ substituent such as al kyl , hal oal kyl %xﬁth up to
5 hal o gr oupWp, 96@62¢dxy, -5 hal oal koxy (W|th up to 5 hal

aryl, aryl oxy or arylal kyl ; 16 - R6 is hydrogen or
Clerr]-Cerr] alkyl or (Jerr]:- CIerr] al kenyl; [err] 10
are the sanme or different and are i ndependently sel ected from

het eroaryl containing 5- or 6-ring menbers; and

I ncl udi ng N-oxides of the fornulae I, i, II 15 and |1l conpounds,

that is [err]

thereof such as al kali

10

15

20

25

30

|nclud|ng pharnaceutlcally acceptable salts

nmet.al salts . suc s i
another group includes saturated or partially

unsaturated (containing 1 or 2 double bonds) cyclic
hydrocarbon groups containing 1 to 3 rings, including
monocyclicalkyl, bicyclicalkyl and tricyclicalkyl,
containing a total of 3 to 20 carbons forming the
rings, preferably 4 to 12 carbons, forming the ring
and which may be fused to 1 or 2 aromatic rings as
described for aryl, which include cyclopropyl,
cyclobutyl, cyclopentyl, cyclochexyl, cycloheptyl,
cyclooctyl, cyclodecyl and cyclododecyl,
cyclohexenyl,

@l.%.%.co

any of which groups may be optionally substituted
with 1 to 4 substituents such as halogen, alkyl.
alkoxy, hydroxy, aryl, arvloxy, arylalkyl,
cycloalkyl, alkylamido, alkanoylamino, oxo, acyl,
arylcarbonylaminc, amino, nitro, cyano, thiol and/or
alkylthio, as well as any ©of the other substituents
as defined for R5 or RS. -

The term ®*cycloalkenyl® as employed herein
alone or as part of another group refers to cyclic
hydrocarbons containing 5 to 20 carbons, preferably 6
to 12 carbons and 1 or 2 double bonds. Exemplary
cycloalkenyl groups include cyclopentenyl, cyclo-
hexenyl, cycloheptenyl, cyclooctenyl, cyclohexa-
dienyl, and cycloheptadienyl, which may be optionally
substituted as defined for cycloalkyl.

The term “polycycloalkyl® as employed herein
alone or as part of another group refers to a bridged
multicyclic group containing 5 to-20 carbons and
containing 0 to 3 bridges, preferably 6 to 12 carbons

SUBSTITUTE SHEET (RULE 26)



sodi um or potassium alkaline earth netal salts such 20 as calciumor

magnesi um as well as zineszar al um num and ot her cations-such as -
ammoni um chol i ne, "~ _di et hanol ami ne, ethyl enedi am ne, t-butyl-ami ne,
t- octyl am ne, delydroabietylan ne, as well as

phar maceuwa#i26285 accept abl e 'ani ons such as gl ori de, PCIUSISPRA e,

i odide, tartrate, acetate, nethanesulfonatb,7‘ nmal eat e, succi nat e,
glutarate, and salts of naturally occurring am no acids such as
argi ni ne, |ysine, al anine and the like, and prodrug esters

t her eof . WD 96/ 26205 _

PCT/ US96/ 00824 -12 - Thus, the
conpounds of fornmulae |I and Il of t he invention enconpass conpounds

of the structure er .
ndql or 2 bridges. Exemplary polycycloalkyl groups

include [3.3.0)-bicyclooctanyl, adamantanyl, [2.2.1]-
' bicycloheptanyl, [2.2.2])-bicyclooctanyl and the like
| and may be optionally substituted as defined for

5 cycloalkyl.

The term °"polycycloalkenyl® as emploved
herein alone or as part of another group refers to a
bridged multicyclic group containing 5 to 20 carbons
and containing 0 to 3 bridges and containing 1 or 2

10 double bonds, preferably 6 to 12 carbons and 1 or 2
bridges. Exemplary polycycloalkyl groups include
(3.3.0}-bicyclooctenyl, [2.2.1]-bicycloheptenyl,
{2.2.2]-bicyclooctenyl and the like and may be
optionally substituted as defined for cycloalkyl.

15 The term "aryl®"™ or "Ar" as employed herein
alone or as part of another group refers to
monocyclic and bicyclic aromatic groups containing 6
to 10 carbons in the ring portion (such as phenyl or
naphthyl) and may optionally include one to three

20 additional rings fused to Ar {(such as aryl,
cycloalkyl, heteroaryl or cyclocheteroalkyl rings) and
may be optionally substituted through available
carbon atoms with 1, 2, 3 or 4 groupé selected from
hydrogen, halo, haloalkyl, alkyl, haloalkyl, alkoxy,

25 haloalkoxy, alkenyl, trifluoromethyl,
trifluorcmethoxy, alkynyl, cycloalkylalkyl, cyclo-
heteroalkyl, cycloheteroalkylalkyl, aryl, hetero-
aryl, arylalkyl, aryloxy, aryloxyalkyl, arylalkoxy,
arylthio, arylazo, heterocarylalkyl, hetercaryl-

30 alkenyl, heteroarylheteroaryl, heteroaryloxy,
hydroxy, nitro, cyano, amino, substituted amino
wherein the amino includes 1 or 2 substituents (which
are alkyl, aryl or any of the other aryl compounds
mentioned in the definitions), thiol, alkylthio,

SUBSTITUTE SHEET (RULE 26)
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In addition, in accordance w-th the present - invention, a nethod
for preventi YO %REIPDI ting or treafiq&ﬁgtheroscler@@?gﬁymmmu
pancreatitis or obesity is provi ded,” rein a conpound of
formula I, 1i, Il, or 5 111 as defined hereinbefore, is adm nistered
in an anount whi ch decreases the activity of mcrosom
triglyceride transfer protein. Furthernore, in accordance
with the present " invention, a nethod is provided for |owering
serum 10 lipid levels, cholesterol and/or triglycerides, or

i nhibiting and/ or treating hyperlipema, hyper- , | i pi dem a,
hyper | i popr ot ei neni a, ﬁﬁ%gFéigiégg er°aryléﬁi?%ﬂﬂﬂM@ﬁP&°&ﬁ&V&P
hypertri gl yceri dem a, abkoryarwlthio, alkylmaghonyd ,ofixrfdcewbenyl,li, |11, or
I'li as defined alkylaminocarbonyl, arylaminocarbonyl,

alkoxycarbonyl, aminocarbonyl, alkylcarbonyloxy,

5 arylcarbonyloxy, alkylcarbonylamino, arylcarbonyl-
amina, arylsulfinyl, arylsulfinylalkyl, arylsul-
fonylamino or arylsulfonaminocarbonyl, or any of the
substituents as defined for the R5or RS groups set
out above. .

10 The term *aralkyl®”, "aryl-alkyl*® or
raryllower alkyl" as used herein alone or as part of
another group refers to alkyl groups as discussed
above having an aryl substituent, such as benzyl or
phenethyl, or naphthylpropyl, or an aryl as defined

15 above.

The term "lower alkoxy®", "alkoxy"., "aryloxy"
or "aralkoxy® as employed herein alone or as part of
another group includes any of the above alkyl,
aralkyl or aryl groups linked to an oxygen atom.

20 The term "amino" as -employed herein alone or
as part of another group may optionally be
substituted with one or two substituents such as
alkyl and/or aryl. .

The term "lower alkylthio®, alkylthio-®,

25 rarylthio"™ or "aralkylthio® as employed herein alone
or as part of another group includes any of the above
alkyl, aralkyl or aryl groups linked to a sulfur
atom.

The term "lower alkylamino", "alkylamino®,

30 r*arylamino”, or *arylalkylamino" as employed herein
alone or as part of another group includeslany of the
above alkyl, aryl or arylalkyl groups linked to a
nitrogen atom.

SUBSTITUTE SHEET (RULE 26)



15 hereinbefore, is admnistered in an anmount which decr eases
the activity of -m g ] ceri de t+-ansfer protela—- -
The follow ng definitions apply to the terns 20 as used throughout
this specification, unless a otherwise limted in_specific

i nst ances WO 96/26205 #The term"MIP" refers to a po??ﬁg or

protein conplex that (1) if obtained fromahorgani sm (e. g.

cows, humans, etc.), can be isolated fromthe 25 mcrosomal fraction
of honobgeni zed tissue; and (2) stinmul ates the transport of
triglycerides, chol esterol esters, or phospholipids from

synt hetic phosphol i pid vesicles, nenbranes or |ipoproteins to
synt hetic vesicles, nmenbranes, or |ipoproteins and 30 which is

di stinct fromthe chol esterol ester transfer protein (Drayna et
al ., Nature 327. 632-634 (1887%§rm "acyl® asygmployed hereis Ry dfsebtal ytic
properti es. or pdne\od andthekTBroupeas| dsf ied Heepeiasemefiergenbi on
do not necessarily need to be catalytically active. '( Q Y[)96/26205
PCT/ US96/ 00824 an organic radical linked to a cdfbonyl ‘' C

group, examples of acyl groups include alkanoyl,

5 alkenoyl, aroyl, aralkanoyl, heterocaroyl,
cycloalkanoyl and the like.

The term "alkanoyl" as used herein alone or
as part of another group refers to alkyl linked to a
carbonyl group.

10 Unless otherwise indicated, the term "lower
alkenyl"” or *alkenyl® as used herein by itself or as
part of another'group refers to straight or branched
chain radicals of 2 to 20 carbons, preferably 3 to 12
carbons, and more preferably 1 to 8 carbons in the

15 normal chain, which include one to six double bonds
in the normal chain, such as vinyl, 2-propenyl, 3-
butenyl, 2-butenyl, 4-pentenyl, 3-pentenyl, 2-
hexenyl, 3-hexenyl, 2-heptenyl, 3-heptenyl, 4-
heptenyl, 3-octenyl, 3-nonenyl, 4-decenyl, 3-

20 undecenyl, 4-dodecenyl, 4,8,l2-tetradecatrienyl, and
the like, and which may be optionally substituted
with 1 to 4 substituents, namely, halogen, haloalkyl,
alkyl, alkoxy, alkenyl, alkynyl, aryl, arylalkyl,
cyclo-alkyl, amino, hydroxy, heterocaryl, cyclohetero-

25 alkyl, alkanoylaminc, alkylamido, arylcarbonylamino,
nitre, cyano, thiol and/or alkylthio, as well as any
of the other substituents as defined for RS or RS.

Unless otherwise indicated, the term "lower
alkynyl®" or "alkynyl" as used herein by itself or as

30 part of another group refers to straight or branched
chain radicals of 2 to 20 carbons, preferably 2 to 12
carbons and more preferably 2 to 8 carbons in the
normal chain, which include one triple bond in the
normal chain, such as 2-propynyl, 3-butynyl, 2-

SUBSTITUTE SHEET (RULE 26)



For exanple, catalytically inactive MIP or fragnents t her eof may
be useful in raising_amLLh@gies to the prot ekn.

The phrase "stabilizing" atherosclerosis as 5 used in the present
application refers to slow ng down the devel opnent of and/or

I nhi bi ting Weoene2es fornmation of new atherosclerotic | epcTrosasoos2s

The phrase "causing the regression of" -20 -at heroscl erosis as used in
the present application 10 refers to reducing and/or elimnating

at herosclerotic Ie5|ons Unl ess ot herw se

I ndicated, the term"I| ower al kyl ™, "al kyl"™ or "al k" as enpl oyed
herein al one or as part of another group includes both straight
and 15 branched chain hydrocarbons, containing 1 to 40

carbons, preferably 1 to 20 carbons, nore preferably 1to 12
carbons, in the nornbutymrh, sirgleraeynyst, hg-pentynyl, 2ehéximybr apyl ,

i sopropyl, butyl, t-hﬂ&&L vl SUHHevnyl, 3-hepkfRiY! 4D 0 jyl
heptyl, 4, 4- dlnethylpen %? yny eg g %rlnetﬁéké%%%? hf nonyl

decyl, undecyl, i‘&@deaw n?ﬁgavaF|96§YBYénéﬁEB Eﬁ%?ﬁ41 Trer s
t her eof , anoﬂﬁda:ynyde asl Wwhe likesuahdgwhiiph mag! beli sk foral ¥y

substituents such 2 yllé r;ﬂg lt::o @r su%t?&glants ?im?l)pr CF3,

al koxy, aryl, ary oxy, aryl) or
aryl al kyl oxy, al kenyihalkggsmahalioalkyl, A kYéycFél&PWbaﬁk‘p?nyl: alkynyl,

cycl oal kyl al kyl oxy, asEyD, dﬁyhamkyl cycloalkgty! ambabprRétetoaryl,
nrylovgaryt Y et e oietiioatin,  nvarGEyel 82kUBL Kt M AlRALEG.
30 cyano, thiol, hal mwarhqqma@amyl hifdPer cyand, thioky kgmifm!é as

wel | as any of the otdmiy BiHEd i tdeeel 1 as any ofaghdebthed $@sty@iddtand
Rerr]. Ehggmﬁse gndlcated the term

"cycl oal kyl " as enpl 031 od?tmp]rel h eﬁ ohe SF B33 part of
The term "alkylene® as employed herein alone

or as part of another group (which also encompasses
*alkyl* as part of another group such as arylalkyl or

1§ heteroarylalkyl) refers to alkyl groups as defined
above having single bonds for attachment to other
groups at two different carbon atoms and may
optionally be substituted as defined above for
*alkyl®". The definition of alkylene applies to an

20 alkyl group which links one function to another, such
as an arylalkyl substituent. '

Ther terms *alkenylene' and *"alkynvlene® as
employed herein alone or as part of another groﬁp
(which also encompass "alkenyl® or "alkynyl®" as part

25 of another group such as arylalkenyl or arylalkynyl),
refer to alkenyl groups as defined above and alkynyl
groups as defined above, respectively, having single
bonds for attachment at two different carbon atoms.

Suitable alkylene, alkenylene or alkynylene

30 groups or (CHz)n or (CH2)p (which may include
alkylene, alkenylene or alkynylene groups) as defined
herein, may optionally include 1,2, or 3 alkyl,
alkoxy., aryl, hetercaryl, cycloheteroalkyl, alkenyl,
alkynyl, oxo, arvloxy, hydroxy, halogen substituents

SUBSTITUTE SHEET (RULE 26)



WD 96/ 26205 o PCT/ US96/ 00824

-16 “GEOUp | ncludes-—sat-wrated- or part i-aHy———r-
unsaturated (containing 1 or. 2 ‘doubl e bonds) cyclic hydr ocar bon
groups contalnln l1to3 rlngs i ncl udi ng nonocy Gld

bi cycl i cal ¥P? ﬂﬂ tricyclicalkyl, 5 qoitai ning a total o# %b%% 20
carbons formng the rings preferably 4 to 12 carbons, formng the
ring and which may be fused to 1 or 2 aromatic rings as

described for aryl, which inelude cycl opropyl, cycl obut yl,

cycl opentyl, cyclohexyl cycl oheptyl, 10 cyclooctyl, cycl odecyl and
cycl ododecyl , cyclohexenyl, [err] any of which
groups may be optionally substituted 15 with 1 to 4 substituents such

as hal ogen, alkyl, as well a@' ybfPBHE(BﬁbsﬁﬁfﬂentérHE@KMedaEMEaLKYQr
cyol ety a1 ot Rk e, ot v cornen ssoms
- in the chaln replaced with an oxygen atom, N-H, N-
alkyl or N-aryl.
§ Examples of alkylene, alkenylene, alkynylene, (CH2)n
and (CH2)p groups include
—CH =CH —CH, =, —CH,CH =CH =——, =—C EC —CH, —,

—CH;—g¢— ,  —CH;—CH;—CH—¢— ,
CH,
10 ~—CH.L=CCH,— —C =CH —~CH,—

—(CH); =, =—(CH)y —; —(CHy)}y —,

e
—(CHy); —C —CH,CH, > —CHsz —, ~—CH,CHCH, =
| ]

CH, CH, CaHs
15
—CHCHz | —CRCH2CH2 bt ‘-CHCHCHz —
] | I
CH, CaHs CH,
CH,
" it . N
H CH4
g ';
—Cﬂz—c—mz— * —(CHZ)S - ‘-(mz)z '—f —CHz -_—
| _
20 CH, F

cl ?HS ?H;

CHs CH,
~CH, =~CH =—CH ==CH, —> —~CH, —C;H ~=CH; ~~CH — ,

| | |
CHs CHy CH, CH,
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al kylthio, as well as any of the other substituents 20 as defined for
Rerr] or Rerr]. ____ .- .The term"cycl oalkenyl" as enployed

her ei n al one or as part of another group refers to cyclic

hydr ocar bons contalnlng 5 t0.20 carbons, preferably 6 ,P

carbons and WO, e bonds. Exenplary _2225 cycloal keny groups

i ncl ude cycl opentenyl, cyclo- hexenyl , cycl ohept enyl,

cycl ooct enyl , cycIohexa- _ di enyl, and cycIoheptadlenyI whi ch may
be optionally substituted as deflned for cycl oal kyl .

The term "pol ycycl oal kyl" as enpl oyed herein 30 alone or as part of
anot her group refers to a bridged mul ticyclic group containing 5
to 20 carbons and containing O to 3 bridges, preferably 6 to 12
car bons WO 96/262C5

PCT/ US96/ 00824 OCH, -17- and 1

or 2 bridges. Exenplary oI | oal kyl iqﬁk e
[ 3. 3.0]-bicycl ooctanyl™" C&H—%ﬁ%& Yy, -[Zg?%¥T§”h°H2 ] ggﬁﬁEbtanyl,
[2.2.2]-bicyclooctanyl and the |ike and may be optionally
substituted as defi ned=f@QCH,CH;=~ 6 CyetCHHNMZH,=— » —=NHCH,CH,~~ sThe term
"pol ycycl oal kenyl "Sas enpl oyed herein al one or as part of another
group refers to a lcxa —*f-CRzCHz- ,
= (CH3) 3~ CP3™ » =™ CHa=N=—CHy— CH3
7 =
—(CHy) g=~—C—CH,— » ~(CHa)a—=C—CHy—
B CH,

CH3 CHy . CH,
—(csz)z-—f—cn;— ’ "‘C*fz":-f.:— or —(CR:):—(‘!—
10 H CH, : S
The term "halogen*® or *halo®” as used herein
alone or as part of another group refers to chlorine,
bromine, fluorine, and iodine as well as CF3, with
chlorine or fluorine being preferred.

15 The term *"metal ion* refers to alkali metal
ions such as sodium, potassium or lithium and
alkaline earth metal ions such as magnesium and
calcium, as well as zinc and aluminum.

The term *cycloheteroalkyl" as used herein

20 alone or as part of another group refers to a 5-, 6-
or 7-membered saturated or partially unsaturated ring
which includes 1 to 2 hetero atoms such as nitrogen,
oxygen and/or sulfur, linked through a carbon atom or
a heteroatom, where possible, optionally via the

25 linker (CH2)p (which is defined above), such as

SUBSTITUTE SHEET (RULE 26)



bridged nmulticyclic group containing 5 to 20 carbons and
cont-aini ng 0 to—3-brdges—and—contal S 10 double—bonrds— —
preferably 6 to 12 carbons and 1 or 2 bri dges. Exenplary

poI ycycl Kk roups include [ 3.3.0]-bicycl ooc 824
8’? 3@65%eptenyl [2.2.2]=pgcycl ooct enyl L%gm l'i ke and

nay be optlonally substituted as defined for cycl oal kyl . 15
The term "aryl" or "Ar" as enployed herein al one or as part of
anot her group refers to 'waﬂF nonocyclic and bicyclic aromatic groups
containing 6 to 10 carbons in the ring portion (such as phenyl or
napht hyl) and may optionally include one to three 20 additional rings
fused to Ar (such as aryl, cycl oal kyl, heteroaryl or

cycl-ohet eroal kyl rings) and may be optionally substituted through

avai l abl e carbon at with 1, 2\\. 3 r 4 gr Jyselected from
hydr ogen, hal o, hal oal kyl fi???, hal o Ikox

25 hal oal koxy,

al kenyl, trifluoronethyl, frif u neghoxy ?
‘cycl oal kyl al kyl, cycl o- hetero , cycl oheteroal kyl al kyl , aryl,
het er o- aryl, arylal kyl, aryloxy, aryl oxyal kyl, arylalkoxy,

arylthio, arylazo, heteroaryl al N\het er oar y| »© 30 al kenyl,

het er oaryl heteroaryl, heteroary ox;\W hydrbxy, nitro, cyano, anino,
substituted am no wher g n the ami no {ncluybles’l or 2 substituents
(whi ch are al kyl, -aryl o~any of the er aryl conpounds
mentioned in tBe definitions), thiol, alkylthio, '

SUBSTI TUTE SHEET (RULE 26) N _ o
<>, <\/!

and thé like. The above groups may include 1 to 3
substituents such as any of the R!l, RS or R6 groups
as defined above. 1In addition, any of the above
10 rings can be fused to 1 or 2 cycloalkyl, aryl,.
heteroaryl or cycloheteroalkyl rings.
The term *heteroaryl®” or

A S A S L S
RO C A 1
(also referred to as heteroaryl) as used herein alone
15 or as part of another group refers to a 5- or 6-
membered aromatic ring which includes 1, 2, 3 or 4
hetero atoms such as nitrogen, oxygen or sulfur, and
such rings fused to an aryl, cycloalkyl, hetercaryl
or cycloheterocalkyl ring (e.g. benzothiophenyl,
20 indolyl)., linked through a carbon atom or a

heteroatom, where possible, optionally via the linker
(CH2)p (which is defined above), such as

SUBSTITUTE SHEET (RULE 26)
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- 18 - arylthio, heteroarylthia. arylthi.oal kyl,

al koxyaryl thi o, alkylcarbonyl, aryl carbonyl, al kyl am nocar bonyl ,
aryl am nocar bonyl , . al koxycarbonyl , am nocar bonyl ,
al kyl car bonW¥@®%6/26205 5 aryl car bonyl oxy, aI_@iI_car bonyl am H&rms%moau

aryl car bonyl - ' am no, arylsulfinyl, arylsulfinylalkyl, arylsul-
fonyl am no or aryl sul fonam nocar bonyl, or any of the substituents
as defined for the R5or R6. gioups set out above. 10

The term "aral kyl", "aryl-alkyl" or "aryll ower al kyl" as used
herein al one or as part of anot her group refers to al kyl groups as
di scussed above having an aryl substituent, such as benzyl or
phenet hyl, or naphthyl propyl, or an aryl as defined 15 above.

The term "l ower al koxy", "al kgxy", "aryl oxy" o or mral koxy as
enpl oyed herein al one or as gh; of :g_ angtﬁQL.gro "V/iludes any of
t he above al kyl, a »0r group nked t oxygen atom
20 The term "am no" as enpl oyed herein al one or as part
of another group may optionally be substituted with one or two

substituents such as ..gyl of arygxﬁ§“ %y/ The term
"l ower al kylthio", alkylt @ 2 2 " I {hiyo" sor "@ | thio" as
enpl oyed herein al one Y =X =/ s

5

A e P (\_
N ’ \=j . \.==/ » “‘/J '
and the like, and includes all possible N-oxide
derivatives.
A S A S L \
ORI
10 are the same or different as defined hereinbefore and
are attached to the central ring of the indenyl or
fluorenyl type group at adjacent positions (that is

ortho or 1,2-positions). Examples of such groups

include
15

SUBSTITUTE SHEET (RULE 26)



or as part of another group |ncludes any of the above al kyl ,

aral kyl or aryl ke @“. a sul fux —at-om-

The term "l ower alkylanrno .-al kyl am no", 30 arylanrno
"aryl al kyl am no" as enployed herern al one or as, ,@ﬁ_@nother

group i ncW@83628%y of the above .aggkyl, aryl or ary ARyl gr oups
linked to a nitrogen atom MD 96/ 26205

PCT/ US96/ 00824 -19-

The term "acyl" as enpl oyediherein by itself or part of another

group as defined herein, refers to an organic radical linked to a

carbonyl [err] group, exanples of acyl groups include al kanoyl,

5 al kenoyl, aroyl, aral kanoyl, heteroaroyl, cycl oal kanoyl and the
i ke. The ternralkanoyl" as used herei n alone or

as part of another group ef i 3,0 car bonyl
group. Ss othe W e |n |cq ed, Eitlgun1"lomer
al kenyl " or aIkenyI heb part of

anot her group refers to strdight or br ched

X o e
ol v gl s I &

wherein u is selected from O, S, and NR73;

R72 is H, lower alkyl, aryl, -C(O)R7P, -C(O}OR7P:
5 R7b js alkyl or aryl, and includes all possible N-

oxide derivatives.

The heteroaryl groups including the above
groups may optionally include 1 to 4 substituents
such as any of the substituents listed for aryl, or

10 those substituents indicated for R3 or R6 groups as
- defined above. 1In addition, any of the above rings
can be fused to a cycloalkyl, aryl, heteroaryl or
cycloheteroalkyl ring.
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chain radicals of 2 to 20 carbons, preferably 3 to 12 car bons, and
nore preferably 1 to 8. carbons in the . 15-—normal chain, which—nclude

one to six doubl e bonds - in the normal chain, such as vinyl,

2- propenyl, 3- butenyl 2- butenyl, 4-pentenyl, 3-peq&§ﬁ¥5 5
hexenyl, 3- he¥@?§R6209._ hept enyl ;- 3- hept enyl , . hept enyl", a4

3- octenyl 3-nonenyl, 4- decenyl 3- 20 ungecenyl, 4- dodecenyl ,
4,8,12- tetradecatrlenyl and . the li ke, and which may be optionally
substituted with 1 to 4 substituents, nanmely, hal ogen, hal oal kyl,
al kyl, al koxy, al kenyl, al kynyl, aryl, aryIaIkyI, cycl o-al kyl ,

am no, hydroxy, heteroaryl, cyclohetero- 25 al kyl, al kanoyl am no,

al kyl am do, aryl carbonyl am no, nitro, cyano, thiol and/or

al kylthio, as well as any The tggnﬂE@cpéﬂggeggggﬁyﬁégﬁyry %% @g@uned for
Rlerr] or Rerr] ess other 8 g

"| ower aIkynylheEﬁlﬁzﬂkﬁﬂﬁﬂoxzﬁflﬂﬁﬁf R répﬁt ?rlFEBV? 5? 3§s C

30 part of another groupyebdleeteranldtylaigroupsr alsr de€hndd above ligkedn

radicals of 2 to 20 carbnsug rpraef@raaé&d&tr&cﬂe%oatom to aCRERYS Andnore
preferably 2 to 8 cq{bons In the whi ch 1'ncl ude one

triple bond in-the (ﬁhﬁﬂt%ﬁﬂur?egﬁiﬂ?r¥§aéﬁgiop9ﬁyl, 3-butynyl, 2-
WO 96/ 26205 *heterocarylalkenyl* as used BETELS08106082dr as part

-20 - of another group refers to a heterocaryl group as
defined above linked through a C atom or heteroatom
to a -(CH2)p- chain, alkylene or alkenylene as

10 defined above. .
The term *fluocrenyl®” or "fluorenyl analog” or
*fluorenyl-type group’ as employed herein refers to a
group of the structure:

1] R‘l’ '
X R
-pM- '21 =
4
15 TR
<
R“
R

20 The term "indenyl-type group” as emplyed

herein refers to a group of the structure
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butynyl, 4-pentynyl, 3-pentynyl, 2-hexynyl, 3- hexynyl ,

2- heptynyl, 3-he Zhen |, 3-. gctynyl  3-nonynyl S
4-decynyl, 3-undecynyl, 4- " dodecynyl and the like, and which nay be

- optionall 5 substituted-with 1 to 4 substituents, pa

hal ogen, K‘é‘?%ﬁéﬂ“&‘&ﬁ . alkyl, &koxy, alkenyl  alkynyl, "C%S%PW,‘
aryl al kyl, cycl oal kyl, am no, heteroaryl, cycl ohet er oal kyl

hydr oxy, al kanoyl am no, al kyl am do, aryl carbonyl -am no, nitro,
cyano, thiol, and/or 10 alkylthio, as well as any of the other

_ Ssubstituents as defined for R5 or RG. The term
"al kyl ene" as enpl oyed herein al one or as part of another group
(whi ch al so enconpasses "al kyl" as part of another group such as
aryl al kyl or 15 hetera&rylalkyl) refers to al kyl groups as defined

above having single bonds f
different carbon atons an
def ned above for e -
an 20 al kyl gruy

[ @ achnent to ot t}ps " groups at two
opt i onal Bubstituted as

| kyl ™. The definiti al kyl ene applies to

links She fura-er’ ot her, ffch

as an aryl al kyl subgpedi . R 21 N8 "al kenyl ene" and
"al kynyl ene" as RS & soyed herein al Bng or part of another group
(which al so enconpags "al kenyl" or "al kynyl" ag part 25 of anot her
group such as aryl al kenf@=88 %8| al kynyl ), refer to al kenyl
groups as defined above and al kynyl groups as defined above,
respectively, having single bonds for attachp®nt at two different
carbon atons. R fui tabl e al kyl ene, al kehyl e or al kynyl ene

i ncl ude
herein, may

30 groups or (CHerr])[er
al kyl ene, al kenyl ene _rz,al

(CHerr])[err] (mhichQEai

1€ | ene groqups) as define
optional Iy include ™17 Z, 5y | kyl, - ’l® @ |, hetéroaryl,
cycl ohet er oal kyl , ot Pl R al kynyl , pi%ezz-aryoxXygwhydr oxy,
hal ogen substituents R'™ (CHaa

s ﬂ, n‘l!a

5 z, zl, z2, r1l, R12, R13, R14, R15, R16, R1S5a and Rl6a
as used in the above groups A through H are as
defined hereinbefore.

Preferred are compounds of formulae I and II
wherein

10 Rl is

~
12 Rl‘t
N ,
= 2
13 R1S
- e Jo
Bo

- (including where 2! is a bond and R!! is alkylene or
S
= NH—C— :'? il or 'c':
. 1t 0 ¢ (o)z o ,
15 alkenylene and Z2 is o,
and R12 is C3C3 alkyl or 1,1,1-trifluorocethyl, R13 is
. Hor F and R15 is Hor F, and 2 is a bond or 0; and

where Rl is alkylene or alkenylene or alkylene
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PCT/ US96/ 00824 WO 96/ 26205 _— S -21 - as wel |
as any of the substituentsdefined for—Rerr] o ---Rlerr], and -in

addition, may have one of the carbon atons

wi th an oxygen ato
al kyl ene, al R¥ERYFRE
-CH =CH-CH[err] - , -CH[err]éﬁ =CH - -

[err] . WD 96/ 26205 -22 -

i ncl ude

Clerr]CGCHerr]-

PCT/ US96/ 00825

10

15

20

25

in the chain repl aced
NH N al kyl or N-aryl . of
aIkynerne (CHerr])n and (CHEFé%g?KEgg

-22 -

substituted with oxo, R12 is alkyl, alkenyl, aralkyl,
aralkenyl, 2 is O, S or a bond). -

In structure I, it is preferred that R2, R3
and R4 are each H and X is CHj, CH>CHz, or CH=CH.

In structure II, it is preferred that R® is H
or CH: and R% is cycloalkyl, phenyl, aryl or
heteroaryl, or cycloalkyl, phenyl, aryl heteroaryl
having an ortho hydrophobic substituent which is
alkyl, alkoxy., halcalkyl (containing up to five halo
groups), trifluoromethyl, aryl, aryloxy, arylalkyl,
arylalkoxy, haloalkoxy (containing up to flve halo
groups) . .
It is to be understood that combinations of
substituents which lead to chemically unstable

-molecules are not included within the scope of the

present invention; for example, compounds of the
invention will not include -0-0-, -0-C-0H, N-C-OH and
~8-C-0OH linkages.

The compounds of formulae I, Ii, II, and IIi
may be prepared by the exemplary processes described
in the following reaction schemes. Exemplary reagents
and procedures for these reactions appear hereinafter
and in the working Examples. .
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[err] The term "hal ogen” or "hal 0" as
used-hkerein — O art of anether—goup-refers to-chlorine,
brom ne, fluorine, and iodi 1e.as wel |l as CF3, with chlorine or

fl uorine e|n referre i 15 The term "net al i, rs to
al kali me Sarze1bs |ons such as sodi um_ggot assi um or |?‘?’2?§3P68@

al kal i ne earth metal ions such as magnesi uf®and calcium as well
as zinc and al um num _ The term "cycl ohet eroal kyl " as used
her ei n 20 al one or as part of another group refers to a 5-, 6-

or 7-menbered saturated or partially unsaturated ring whi ch
includes 1 to 2 hetero atons such as nitrogen, oxygen and/ or

sul fur, linked through a carbon atom or a heteroatom where

possible, optionally via the Mdcht%@fsoiﬁﬂiﬂ@ﬁﬁ%@ﬁ i s defined

above), such as oo °
R’@o
u,N—CNR" eV R
i Phthalimide ﬁ _C MR

R'™is B! or (CHy),COCO[BOC) |0 eton

Reduction
o Zn, Acetic Acid
/2 or Tin/HCI
"? OAlkyl
> o
3 i
-
isoindokne Formation Re I

Scheme i1. Additional Routes to Isoindalinone Piperidines |

’“_C""" Amide Formftut:n “’ﬂunu

~ (Heat or Al{CH3)3 promation) ’
R'%isR'or {CH,),coco [BOC)

(a) Mesylate Formation
p2 o followed by Baso Cychzauon
Amide n‘- Hafo {b) Mnsunabu Cychzatlon
Formation l!: X Halo
[+
° Base n?

ne Cyclization R3 @N—CNH 1
e i 7,

R¢ Halo  ¥|
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-23- Jerr] — —_ and t he H-ke~—The above-groups may
include 1 to 3 substltuents such as any of the Rerr], Rerr] or
Rlerr] groups as defined above. In addition,

-any of i,@ﬁ“
10 rings caW®®26¥Sed to 1 or 2 cycl oal kyl, agyl, oSSR

Scheme fiI. introduction of R* by Alkylation or Arylation

© o
R’EIK Deprotection R?
R .»—Cn-sac A N—CNH
> X > X
R¢ i© R I

Hydrogenolysis

Amine

R o Alkylation or Arylation
AL O
' x
Ly u
R? s
e
Re 1A

Scheme JV. Routes to Starting Materials [Vb and (V¢
0

Cc‘é
o 2 Oi*c

Va Formation

Hydrogenolysis

Cq-Cm Py fooles
Hvﬁmzir\oivsis >Loj‘oj‘oJ<

*BOC ANHYDRIDE"
1) ,“C“' Hydfazimlysis 4
NG H,N—CPLBOG E:t:"—cuc’c
e © ¥d
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heteroaryl or cycloheteroal kyl rings. The term "heteroaryl"”

or Y as heteroaryl) _as used herein alone

15 or as part of another group refers to a 5- or 6- menber ed
aromatic riqgo | *;i ncludes 1, 2, 3 or 4 hetero atons such as
nitrogen, oxygen or sulfur, and such gings fused t oPQFUS6({pPS24
cycl oal kyl, heteroaryl - . or cycloheterdalkyl ring (e.g.

benzot hi ophenyl , 20 indolyl), linked through a carbon atomor a

het er oat om where possible, optidnally via the Iinker (CHerr])p
(which is defined above), such as

SUBSTI TUTE SHEET ( RULE 26) WD 96/ 26205

PCT/ US96/ 00824
: Scheme V. General Routes to Starting Materials Vb

Protecting _Group
H,N—Cn-cn,m. Formation Ps-n—Cu-cu,m
Na Xlla
Hydrogenolysis
Amine
Alkylation or Arylation

PG-N—CN-R' '
. {(as in Scheme ill) PG.N_CM
Xlic Xlib

Deprotection

H,»—Cn.n‘
M
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-24 - [err]
possi bl e N-oxi de
10 are the same or differentt
attached to the central
at adj acent WRPEIBRs (that -is

such groups I ncl ude

and the |like, and includes all

alives. — ————— — and.

aS defined hereinbefore and are
ring of the indenyl or fl uor g bofaga4dr oup
ortho O 1, 2- p05|t|ons) Exarrp es of

15

Schemes V) and VII. General Routes 10 I}

Amide Formation jL
e At
. b fia
Amine Amide
Alkyiation l N-Alkylation
or Arylation
Amide Formation o
R¢” N NR! R’)L"-'CM‘
A
X I
LiAlH
. Reduction
0
o=CN- R' sikyt= o’lL ﬂ—Cﬂ- R?
LXI1 XX1la
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WO 96/26205 PCT/US96/00824

«33-

Scheme Vill Preparation of Compounds IA’, 1A2

R? O
n‘-x
R R L
"zN—CN- R’ w T H;,H_C,,. .
Vb " e XIA

X is halo or OH
amide formation
base

R'9CON{OMe)Me | acylation
or DMF (R0 s H)
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wherein u is selected fromO S, and NR7a; Rlerr] is H | ower

alkyl, aryl, -C(ORe 2C:(0) ORlerr]: 5 R7b is_alkyl or aryl, and
i ncl udes al | possi bl e N ' oxi.de derivatives. The
het er oar yl oups_incl udi ng the above groups may optional |

‘nclude 1 toW8%RGN tuents such as_ . of the SubSGHURARE2 | st ed
for aryl, or 10 those substituents indi&dted for Rlerr] or Rerr]
groups as defined above. In addition, any of the above rings
can be fused to a cycl oal kyI aryl, heteroaryl or cycl ohet er oal kyl
ring. SUBSTI TUTE SHEET ( RULE 26) '
96/ 26205 PCT/ US96/ 00824

- 26- '

Scheme 1X Preparation of Compounds 1A3-1A5

R? o]
R halo-(;:-;Q.—( o

XXM orie' & R
XXIV base

addition

E-Opt. =
n’ N—C : ‘_\ XX

R it
{M=metal such as
Li, or Mg or Zn)
\ Hu
a=-~<3~ AgD
Ré X 'R“‘/\:A R RY
a4
alkylation gfoxygenation
835 halo hydrogenolysis
R2 0
“:Q 7 N\ R" 35 .
"" x’"‘C" NG
R - R" R% i
1AS
0
R A"
SO
R X R Lgz\a’* A®
lAG

R31 and R32 are independently selected from any of
the R2, R3, or R4 radicals;

5 R33 and R3¢ are independently selected from
any of the R! radicals as well as aryloxy, alkoxy.
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The term cycl ohet er oal kyl al kyI " as used herein al one or as part of

anot her—gr oup ref ers—t6————w. cycl oheteroallkyl groips as defl_n_e_d__abo_ve ,
| i nked through a C atom or heteroatomto a (CH2)p chain.

The term "het ylal kyl" or : | - "heteroaryl al kenyl " as used her ei n
al one or ‘28 6381{ of anot her group refers to a hef&l ?‘W 7droup as
defi ned above |inked through a C atom or héR8roat om to a

-(CH err])p- chain, alkylene or alkenyl ene as 10 defined above.

The term "fl uor enyl " or "fluerényl anal og" or "fluorenyl -type
group" as enployed herein refers to a group of the structure:

[err]

arylalkoxy, heteroarylalkoxy and hetercaryloxy, at
least one of R33 and R34 being an R! radical;

R35 can be any of the R! radicals.

Schemes X and Xi Preparation of Cofnpound A7

2) R® haio
7
1A (halo=1,Br,Cl) 1A
reduction
o Zn, AcOH or

2
R Et3SiH, trifluoroacetic
R" X acid
* ° "
R

R R P2
HzN-CN- R? X8 Xis ClorOH R @ "_CN.. (-3l
Vb ]

amide formation $ OH
followed by intramolecular R )®
cyclization
5 XXV
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20 . The term "i ndenyl -type group" as enpl yed herein refers

to a group of the str. _\AD 96/ 26205
PCT/ US96/ 00824 _ __ -27 - [ er r]
WO 96/26205 PCT/US96/00824
-36 -
Preparation of Compound i

(Robotic Amide Coupling)

free basing ’
CI"HzN’CN- R’ HI "R
,"o ' R®
XXV

o
R C- O 8
XXVl c '{'C"--R

XXviil RS

In the following Schemes XII et al, in the
fluorenyl rings or fluorenyl analogs, the fused aryl
5 groups:

Y
v

6-membered heteroaryl ring as defined herein.

may each optionally be replaced by a 5- or
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5 Z, Zerr], Zerr], R[err], R[err] Rlerr], Rerr], RL5 Rerr], Rerr]
and RferT above gr—e-u=pe-=-=4=t=h=r-eug.h__H are as______

defi ned herei nbefore. Preferred are conpounds of formnul ae |

and |1 ' o RL s [err] (i ncl uding
wher e Z[err‘]m’@%ga%ond and R[err] I s al kyl eng_or 15 PgIRISPSMo84c and
Zlerr] is [err] and Rlerr] is JerrT=err] alkyl or

1,1, I-trifluorocethyl, Rerr] is Hor Fand Rerr] is Hor F, and Z
is a bond or 0; and + where Rerr] is alkylene or al kenyl ene or

al kyl ene WD 96/ 26205

PCT/ US96/ 00824 - 28-

Scheme XIli - Preparation of Intermediates where 22 is S, SO or SO,
18

18
4—\\/“

H p 4 XXXV
R‘IS'(___'\ R“
acid treatment
RlgH
LR
Sultur \ >
oxidation =
R2_ Z  XXXVi
), 473
Hll \R“
1) strongbase
Alkylation o a "9" ‘ 1) strong base Alkylation
)X =R'-Yy 2) x‘_ R""Y‘

Sulfur
2 XXXV oxidation
g .

XXXvip

X', Y! are same or different halo or Osulfonate
n=1or2
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substituted w th oxo, R[err] is alkyl, alkenyl, aralkyl,

aral kenyl, Zis 0, S or_a bond).. lnstructure |,—+t is
preferred that R2, R3 ..and R4 are each H and X is CH2, CH2CH2 or
CH=CH. . 5 In strugture I, it is preferred that R6 is H

or CHerr] awgbddietos] is cyctoal kyl, phenyl, aryl or - PEEHVESWE| | or
cycl oal kyl, phenyl, aryl heteroaryl ha an ortho hydrophobic
substituent which is al kyl, al koxy, hal oal kyl (containing up to
five halo 10 groups), tri$|uoronethy|, aryl, aryloxy, arylalkyl,
aryl al koxy, hal oal koxy (containing up to five halo groups) .

It is to be understood that conbi nations of substituents which

| ead to chem cally unstable 15 nolecules are not included within the
scope of the present invention; for exanple, conpounds of the

i nvention will not incl SthemeXiy- Prepamianat ANintermpriatpgwhere 22 'SNHCQJ C OH

| i nkages. The conpounds of formulae I, 1i, and I1i

20 may be prepared by thegexemplary processes descri bed in the
foll ow ng reacti on schenes. | ary reagents th:pk BEdures for

t hese reactions appear herei ter and in the wor Exanpl es.
25 HOOC amide formation

R¥-N
H

1) 2 2 equiv. base - 1) 22equiv.base | o000
A"“'""‘"{ 2)= 1 equiv. X'=RV=y'  2) 21 equiv. X' = R'l=Y y

amide formation

XXXHC

x?, Y1 are same or different halo or Qsulfonate
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20, Colbaiaa
p=)

1. Routes to Isoindolinone P| peridines 1 [err]
Schene 11. Additional Rout es to | soi ndcl i none Piperidines 1
WO 96/26205 e PCT/US96/00824
-39-
Scheme XIVA

Alternative Procedure for Preparing Intermediate XL
{Shown in Scheme XIV)

38 R13 ) R‘IG
H\ > \ /
— Base
2 R1?N=C-O
// N
RY =X R™ A" =N R
JOOKIXA XL

in carrying out the above reaction, bases such as n-butyllithiun, lithium
bis(trimethylsilyl) amide and sodium bis(trimethylsilyl) amide may be employed
in an aprotic solvent such as THF, atbetween -78°C and 35°C.

it is preferabie to have the starting material and isocyanate
{R2N=C-0) together in solvent, and then add the base, and optionally add
turther excess isocyanate subsequently,
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WO 96/26205 S a0 PCT/US96/00824

- H
Scheme XV - Preparation of Intermediate where Zlis —N~ c—

o
16 R“ 16 15
'\ > R\ 3 R
2 Y= amide formation
Z
HOOC
; N
R \='\ 3
XL
halogenation or ;
XLiY _
sultonation

XXXID
X! is halo or Osulfonate

SUBSTITUTE SHEET (RULE 26)



WD 96/ 26205

PCT/ US96+-00824 —36- |

Schene 111 Introduction of R ert] by Al kylation or Arylation [err]

Scehne | Vaydpgdesgx t0 Starti VMaterials Vb and |Vc PCT/USI6/00824
-4 -

acid
trea
XLV tment

y?— RY— SH
Y2 . OPG or COOMe

OPG is a protecting group
(e.g. benzoate) XLVI
8 —\ R“
L) acid
treatment

XLvi

Y2—R''— sH
-¥2 . OPG or COOMe

OPG is a protecting group
XXXV {e.g. benzoate)

Alkylation
1) strong base

XLvi
/\='.J\ 2) x1 - R'lz

XLV X' = halo or Osulfonate
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PCT/ US96/ 00824 S =3l —
Scheme V. Ceneral Routes to Starting Materials |Vb
Protecting G oup : Formati on

P err
PCT/ US96/ 00W946/26205 S .42- [ ﬂﬂmssslmm-a

Reduction
(Y2aCO2Ms)

or Deprotection
(Y2=OPG)

Xt
halogenation
XLvi
or sulfonation
X! is halo or Osulionate
XXXMIE
5 18
. ) R R
Sulfur XYy
Qxidation R~|2
XXXME i‘ _ RM—— & Zz
%
(olﬂ /
n13 =x R“
XXXHIF (n=1)
XXXIIG (n=2)
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WD 96/ 26205 -32- Schenes VI and VII.
CGenerat—Rout es t o +H—fer+
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Scheme XVIA Preparation of Ketones
18 18 16 1) acid chioride
\ 3" \ 3% " formation
. . y forG=Cl
HOOE alkylation (COCl),
st ——————(
7\ base —
R12x! 2) amide formation
=X for G = MeN—
R% R™ RY A .
OOXIX X' = halo or OMe
Osulionate Xuit
18 16
" 3
Ketone formation .
-  HO—R" halogenation
x‘l wo_ R“"‘ ngl Ru
(Optionat catalytic Cu(l)) RM
X! = halo or
G=Clor MeN— Osuifonate
ome R'isachainof
>2 catbons
16 15
7R
;\ >
lx_. R" z
Rzz
D
R»1 A R“
AXXIIH
X' = hailo or Osulfonate
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Scheme XVIB. Preparation of Ketones (Preferred Route)

Alkylation
1) base
2) PG-ORVIX! Decarboxyiation
HOOC
‘X' = halo or DMSO, RT
O-sulfonate N et (T4
RY
AXXEX
Ketone Formation s
{Acylation) R
_ 1) base 1)Deprotection
+'2) R12C0CI
2} Halide
Formation
- it
R“}(‘—"” R
XLUE

PG is an appropiate protecting group:
such as t-butyl{dimethyf)silyl or
t-butyl{diphenyl)sliyl, which can be
deprotected with agueous acid or
n-BugNF.

XXxXim
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Sgheme XVIIA - Preparation of Amide Linked Compounds

R“ — R15 ‘
1} base N
2)X'-R™.CO,AIky! HOLC

where X' ishalo  Ajgi0,c- R

or O-sulfonate NSl
R':@R1‘
XLV
Amide
Formation
R¥2NH,
R‘S
R R
e Saponification "o \ \/
RY2,
N 2
Alkyl0,C~- R
RIS/\‘-—/NR,.
_ XLvi
na__CNH Amide Formation
XLVIA
R!!_ N
~—~_
XLVIN o
' .Q 0\
R*is RS r—é or R L # x'N_z
Ré " RY
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R31 and R32 are independently selected from any of the Rerr],

Rlerr], or Rlerr] radicals; 5 "Rlerr].—and Rerr] are
i ndependent |y sel ected from any of the Rl radicals as well as
aryl oxy, al koxy, PR .
WO 96/26205 B : PCT/US96/00823
' - 46 -

Scheme XVIIE - Preparation of Carbamate and Urea Linked

Compounds
R!G
1) base \ d
1.qtt,
2) X1.Rl.Y HOLC
where X' Is halo y-R"
or O-sulionate
Y = CN or CH=CH,
and R'V Is defined as is R'! |
Amide
Formation
R¥NH,
Y=CN
Nitrile
Reduction

{e.g Hz, Pd/C or PtO,,
or NaBH4/Cofll)) iz N

w. W Where W and W" are leaving groups

h 1 such as Cl or OCgHg-p-NO, - Y = CH=CH»
c or N'-imidazole, and L Is O or NHCH, 1) Ozone
LV 2) NaBH,

312__ N H‘zs N
- - |t
Wyt iR HO- CHp—~ A"
(o]
wi
Where L Is O or HN
R'—CNH "
15 R
R \ 5—-\/
XLVIIA 4 p
R12-
N y 4
Oyt
(] R‘s . ’ R‘l‘

L
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- 35- ) aryl al koxye:-het er oar ylalkaoxy .and het er oaryloxy _at
| east one of R33 and R34 being an Rl radical; R35 can be any
of the R err] radicals. Schenes X and XIPC%IFSQE}&O%J on of

Conpound YR96R§ZPS 47-

Scheme XVIIIA - Formation of Sulfonamides

H R%$0,CI o
.'N-<3N- R’ LX RS— g~ N-R"
R - o R®
Ivh, X L

(Reaction in a variety of solvents (CHxCly, THF, pyridine) optionally
in the presence of a tertiary amine base, such as pyridine or triethyt amine).

S Sscheme XVIIIB - Formation of Ureas (RS is Amino)

. _
H R5-N=C=0 -
.N—CN- R' c R*~ N)L.:fN-CN- R
R® H RS
il L

{1 to 10 equiv of R-CaN=0, in aprotic solvent such as toluene, from 0°C to 150°C).

(R5’ is alkyl, aryl, heteroaryl or arylalkyl).

10 Schems ¥IXA - General Route to Final Product
O

XLVHA L
R'-X! or
{where R1is as in Amine Alkylation -

XXXt A-K or any

“other R! as defined
herein)
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(Roboti c Am de Coupling) [err] . In the
follow ng Schenmes XlI et al, in the fluorenyl rings yl
anal ogs, theWOPSE6R0A y| 5 groups: _48. Prrbisdiiesy

Scheme XIXB General Route to Final Praducts (1 or i)
R'.X!
PG-N—CNH PG.N_CN. R
Amine Alkylation
Xiic Vb

(where R' is as in

XXXl A-l or any of

the other R'as Deprotection
defined herein)

As In Schemes
i1, VL Vil X, XI,

Final Products H,N—CN- R?
forll) XVIIIA, ?(VIIB

(Example of a protected nitrogen (PG-N) Is the t-BuOC=ONH (8OC
amino) group, which can be deprotected under miid conditions,
- such as anhydrous HCI in dioxane or neat tmluoroacetic acld).
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-37 - - PCT/ US96/ 00824 Schene
X1l - Preparation of | nterrrech ates where Zfer] is S, SO or S err(]s
[err] WO 96/26205 24
) -49 -
Scheme XX - Oxidation of sulfur at the end of the reaction
sequence
. 1) HCI* or CF3COaH"
10
oxidation
3) base
*Acid pretreatment protects
basic piperidine from oxidation
5

n=10r2

(R® is detined as in Scheme XVHA)
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Schenme XXI - Preparation of Halide Intermediates

R' R' j\ s 0
N R P
Pc-o\_?= . O (Alkyl or aryi X
HOLC z H H

=~ PG-O

,y_& Palladlgm Catalyst
(O ase X
R’ R*  Aprotic Solvent o
XXXIX LXV
All alkenes In this scheme
may be cis or trans or a mixture. Amide
Formation
l R¥2NH,
; RS PG-O, Oj\(Alkyl or aryl) 15
N—czc—~" R R=
| > ha X
Palladium Catalyst PG-O Z
Base

Aprotic Solvent

& &

TN HH ) ,
F'“x/t. da LXVI ““/ R

Eor exampie: Palladium catalyst can be Pd{Ph;P),,

base can be NaH or bis{trimethyisilyl)acetamide, Deprotaction
aprotic solvent can be THF or DMF or mixtures.

PG- can be organosiiy, such as t-Bu{Ph),Sl-,
and deprotection conditions can be n-BuyNF, THF.

LXvit .
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Scheme XIV Preparation of A(Intermedlates where Z[err] is NHCO [err]

WO 96/26205 PCT/US96/00824
R R* R RY

X o X%

. Hydrogenation
{for example, Hy-Pd/C) . .
R‘:X\-—'f\' 14
LXvil
Hallde
Hallde Formation Formation

XXX XXXK
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- 39- _ Scheme Xl VA

Al ternative Procedure for Preparing Internediate XL

(Shown in SOHRAE26R5) [err] 52 PCT/US96/00824

Scheme XXII -~ Preparation of 3-sSubstituted Piperidine Starting
Materials

amine alkylation CO,Et
"~ COEt R'=N

Rlex?

R!is as in XXIHA to YOOXIK

or is any other R! as defined HN
herein
X! = halo or Osulionate Saponfication
KOH, then HKCI
e
HN’lL OCHzPh  Ph,PON;, EtsN COOH
’ then PhCHoOH
« HC)
deprotection
Ha, Pd(OH)2/ C
NH,
Ve
R'=N a

Intermediate 2 can be utilized as a starting
material to prepare 3-substituted isomers Ii and.IIi
via the same methodology as outlined in the Schemes
herein, specifically Schemes I, I, IV, VvV, VI, VII,

10 VIII, X, XI, XII, XVIIIA, XVIIIB, XIXB, XX, XXIII.
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In carrying out the above reactlon bases such as n-butyllithiun, lithium

bi s(tripethylsil »LOOIun]bL&@LL&ﬂBLh¥LSLL¥L) am de nay_be

enpl oyed in an _aprotic solvent such as THF, at between -78C
and 35C. It is, preferable to have the star ﬁ%’g |aI and

i socyanal¥ 96/26205 (R &ért] N=C-O toggkher in sol ven en add the
base, and optionally add fur er excess |socyanate

subsequent | y. WO 96/26205

PCT/ US96/ 00824 - 40-

Schenme XV - Preparation of Interrredi ate where Z[err] is [err]
[err] amde formation

Scheme XXII1 - Preparation of N-Oxides of Formulae I and IX

compounds
o
s—Cem s (O
Oxidation
(for example, peracid such as
o~ meta-chloroperbenzoic acid)

e
N"R' o 'o 1
2 : : N—R

It is to be understood that in Schemes I to
VI, VIII to XII, XVIIA, XVIIB, XVIIIA, XVIIIB, XIXA,
XIXB, XX and XXI (which relate to preparation of

10 compounds of the invention of formula I or II), the
starting materials which are depicted as the 4-
substituted piperidine isomers may be substituted
with the corresponding 3-substituted piperidine
isomers to afford the corresponding compounds of the

15 invention Ii or IIi which include the 3-substituted
piperidine isomer.

In the above Reaction Schemes XII through XXI,
the starting fluorenyl-type acid XXVIII, alcohol
XXXV, acids XXXIX and XLII, ketone XLIV, hydride

20 XXXIXA, and amide XL groups may be substituted with
corresponding acid, alcohol, ketone, hydride and
amide containing fluorenyl type groups as set out in
B, C and D or indenyl-type groups as set out in E, F,
G and/or H to provide an intermediate compound for

25 use in preparing a compound of formula I, I', II or
II' of the invention as per Reaction Schemes I to
XXIII.

Phthalimide formation (Reaction Schemes I, IV)
may be carried out by heating to about 80 to 150°C in
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an oil bath optionally in an inert solvent or by
various other procedures known in the art.

Reduction (Reaction Scheme I) may be carried
out by treatment with such reducing agents as zinc in
the presence of acetic acid or tin in the presence of
hydrochloric acid under an inert atmoshphere (e.g.,
argon} .

Isoindolone formation (Reaction Scheme I} may
be carried out by heating in the range of about 50 to
150°C in an organic solvent (e.g., toluene, ethanol,
dimethylformamide) optionally in the presence of a
salt (e.g., potassium carbonate) or a tertiary amine
base (e.g., 2,6-di-L-butylpyridine or triethylamine).

Amide formation (Reaction Schemes II, VI, VII,
VIII, X, XI, XII, XIVv, XIVA, XV, XVI, XVI, XVIA,
XVIIA, XVIIB), XXI may be carried out by a number of
methods known in. the art. For example, an amine
substrate may be treated with (1) an acid halide
RSC{O)halo or compound X or XA in an aprotic solvent,
optionally in the presence of a tertiary amine base
(e.g., triethylamine); (2) the acid halide in the
presence of an agqueous base under Schotten-Baumann
conditions; (3) a free carboxylic acid (RSCOzH) in:
the presence of a coupling agent such as
dicyclohexylcarbodiimide (DCC), diisopropyl
carbodiimide (DIC) or 1-(3?dimethylamino-propyl)-3-
ethylcarbodiimide hydrochloride (WSC), optionally in
the presence of l-hydroxybenzotriazole (HOBT); (4]
the free acid in the presence of N, N-carbonyl-
diimidazole in an aprotic organic solvent followed by
the amine substrate; (5) trialkylaluminum (e.g.,

Al {({CH3)3) in an aprotic solvent, followed'by an ester
(e.g., R5COzalkyl or compound VIII) or (6) mixed
anhydride formation, by reacting the acid with an

SUBSTITUTE SHEET (RULE 26)
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acid chloride (e.g., isobutyl chloroformate or bis-
(2-oxo-3-oxazolidinyl) -phosphinic chloride (Bop-Cl))
in the presence of a tertiary amine base l(e.g.,
triethylamine) followed by treatment with the amine
substrate.

Mesylate formation (Reaction Scheme II) may be
carried out by treatment of the amine-alcohol
substrate with methanesulfonyl chloride and
triethylamine or pyridine or in an aprotic solvent,
such as dichloromethane.

Base cyclization (Reaction Schemes I1I, VIII)
may be carried out by treatment with a base (e.g.,
potassium L-butoxide or sodium hydride) in an inert
solvent (e.g., dimethylformamide, tetrahydrofuran,
dimethoxymethane, or toluene). Mitsunobu cyclization
(Reaction Scheme II} may be carried out by procedures
generally known in the art. See, e.g., R. K. Olsen,
J. Org. Chem., 49, 3527 (1984); Genin, M. J., e- al.,
1. 0xrg, Chem,, 58, 2334-7 (1993).

Alternatively, a mixture of compounds IV and
VIII can be converted to compound Ia in a single pot
by heating the mixture in a protic solvent (e.g..
water, methanol, ethenyl or isopropanol or mixtures
thereof) at 100 to 200 °C. See, e.g., European patent
application 81 / 26,749, FR 2, 548,666 (1983).

Protection and deprotection {(Reaction Schemes
III, IV, V, XVI, XVIB, XIXB, XXI) may be carried out
by procedures generally known in the art. See, for
example, T. W. Greene, Protecting Groups in Organic
Synthesis, Second edition, 1991. PG in Scheme V
denotes a nitrogen-protecting group. One particularly
useful group is fert-butoxy-carbonyl (BOC) which can
be derived from the associated anhydride as shown in
Scheme IV. BOC-protected amines may typically be
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deprotected by treatment with acid (e.g.,
trifluoroacetic acid or hydrochloric acid) in
procedures well understood by those having ordinary
skill in the art.

5 Hydrogenolysis (Reaction Schemes III, IV, V)
may be carried out with Hz using a balloon apparatus
or a Parr Shaker in the presence of a catalyst (é.g.,
pallladium on activated carbon).

Amine alkylation and arylation (Reaction

10 Schemes III, IV, V, IX, XII, XIXA, XIXB) may be
carried out by methods known in the art. Suitable
procedures’ are described in Cortizo, L., J, Med,
Chem. 34, 2242-2247 (1991). For example, the
alkylation or arylation may be carried out by

15 treating the amine substrate with a halide (e.g., Rl-
halo) or an oxytosylate (e.g., Rl-O-tosylate) in an
aprotic solvent (e.g., dimethylformamide), optionally
in the presence of a tertiary amine (e.g.,
triethylamine) or an inorganic base (e.g., potassium

20 carbonate).

Reductive amination may be employed as an
alternative to the foregoing amine alkylation and
arylation procedures when R!, RS or R7 is R9R1OCH- and
R® and R1? are each independently hydrogen, alkyl,

25 alkenyl, aryl, heterocaryl, arylalkyl,
heteroarYlalkyl; cycloalkyl, or cycloalkylalkyl, or
R% and R19 together are alkylene (i.e., RPRIOCH- forms
a cycloalkyl group). Such reductive amination may be
carried out by treating the amine with (a) a ketone

30 or aldehyde (R®-C(0)-R1%), (b) NaBH4, NaBH3CN or
NaB(acetoxy)3:H, (c) a protic solvent (e.g., methanol)
or a dipeolar aprotic solvent (e.g., acetonitrile),
and, optionally, (d) an acid (e.g., acetic acid,

" trifluoroacetic acid, hydrochloric acid, or titanium
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isopropoxide) . When R! is aryl or heteroaryl,

transition metals (e. g., palladium or copper salts
or complexes) may be used to promote the arylation
reaction. _

Alkylation of the isoindolone (Reaction Scheme
X) may be carried out by treatment of the isoindolone
with a strong base (i.e. sodium
bis(trimethylsilyl)amide or lithium diisopropyl-
amide) followed by an alkyl halide (e.g. R8-halo) or
alkyl sulfonate (e.g. R8-tosylate) in an inert
solvent (e.g. tetrahydrofuran or dimethoxy-ethane).
Alternatively, as seen in Schemes X and XI, amine IVb
can be treated under amide formation conditions with
a ketone with the structure XB to provide a
hydroxylactam XXV, which could be subjected to
reduction conditions with such reducing agents as
zinc in acetic acid or triethylsilane in
trifluorcacetic acid to give IA7.

Hydrazinolysis of phthalimides may be carried
out by standard means known in the art. See, e.g., T.
W. Greene, Protecting Groups ip Organic Svnthesds,
Second edition, 1991.

Amide N-alkylation (Reaction Scheme VI) may be
carried out by base treatment (e.g., NaH, KH,
KN[Si(CH3)3]2, K2€03, P4-phosphazene base, or butyl
lithium} in an aprotic organic solvent, followed .by
treatment with Ré-halo or R6-O-tosylate. Use of P-
phosphazene base is described in T. Pietzonka, D.
Seebach, Angew, Chem. Int, Ed. Enagl. 3. 1481, 1992.

Dehydration (Scheme VIII) may be carried out
employing a strong acid such as hydrochloric acid,
sulfuric acid or trifluorocacetic acid.
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Hydrogenation (Scheme VIII) may be carried out
in the presence of a conventional catalyst such as
Pd/C or Pt or Rh under a Hz atmosphere.

The addition reaction shown in Scheme IX may
be carried out by treating IA3® with an organometallic
reagent XXIV, such as an organolithium or organic
magnesium compound where organo is alkyl or aryl.

The deoxygenation or hydrogenation reaction
(Scheme IX) is carried out in the presence of a
strong acid such as trifluoroacetic acid or boron
trifluoride etherate, in the presence of a hydride
source such as triethyl silane or .
tris(trimethylsilyl)silane. |

The alkylation in Schemes XIII, XIV., XVI,
XVIA, XVIB is carried out in the presence of base
such as butyllithium or sodium bis(trimethyl-
silyl)amide. It will be appreciated that R12 in R12Q
may be any of the R!2 groups as defined hereinbefore.

. Alternatively, the alkylation in the above
Schemes can be performed where either or both z! or
Z2 is a bond, using a palladium catalyzed allylic
alkylation procedure. 1In this reaction, the
fluorenyl-type or indenyl-type precursors {compounds
XXVIII, XXXVI, XXXVII, XXXIX, XL, XLVIl) are reacted
with a base (sodium hydride, sodium
bis(trimethylsilyl)amide or bis(trimethylsilyl) -
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acetamide), a palladium catalyst (for example
Pd(Ph3)4) and an allylic acetate ( CHsCO2CHz-CH=CH2

-y

or

CH3CO,CH-CH=CH2) i an inert solvent. (for example
THF). This reaction is to introduce either -R12
(Scheme XII) or -R11-x1 (Schemes XIII, XIV, XVI,
XVIA) or -R11-OPG (Scheme XVIB, Scheme XXI). The
product of this reaction contains either an -R12
group or an -R11-X! group (or an -R11-0PG group) which
begins with -CH2-CH=CH- Saturation of the alkene

in R11 or R!2 can be accomplished by standard
catalytic hydrogenation conditions.

The sulfur oxidation in Schemes XIII, XVI and
XVIII is carried out as follows.

Sulfides of structures XXXVI, XXXVIII, XXXIIIE
and I° can be selectively oxidized to sulfoxides by 1
molar equivalent of reagents known in the art, such
as 30% H202, NaIO4, and peracids (e.g., meta-
chloroperbenzoic acid}. The resulting sulfoxides can
be further transformed to corresponding sulfones by
another molar equivalent or excess of 30% Hy03,

KMnO4, KHSOg, or peracids (e.g., meta- _
chloroperbenzoic acid). Alternatively, the sulfones
can be directly prepared from sulfides with 2 molar
equivalents or more of oxidizing agents, such as 30%
H202 and peracids (e.g., meta-chloroperbenzoic acid).
In cases where an amine (such as a piperidine in I9)
is present during the oxidation, the basic nitrogen
may be protected by pretreatment with an acid such as
HCl or CF3CO2H (see Scheme XIX).

To prepare examples where Zl! or 22 is -CHOH,
the compounds I, Ii, II and IIi where Z! or 22 is C=0
can be reduced with a hydride reagent, for example
NaBHy. ' '
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err]' is alkyl, aryl, heteroaryl or arylalkyl).

The compounds of the invention may be employed
in preventing, stabilizing or causing regression of
atherosclerosis in a mammalian species by
administering a therapeutically effective amount of a
compound to decrease the activity of MTP.

The compounds of the invention can be tested
for MTP inhibitory activity employing the procedures
set out in U.S. application Serial No. 117,362 filed
September 3, 1993, employing MTP isoclated from one of
the following sources:

(1) bovine liver microsomes,

(2) HepGz cells (hﬁﬁan hepatoma cells) or

(3) recombinant human MTP expressed in
baculovirus.

The compounds of the invention may also be
employed in lowering serum lipid levels, such as
cholesterol or triglyceride (TG) levels, in a
mammalian species, by administering a
therapeutically effective amount of a compound tec
decrease the activity of MTP.

The compounds of the invention may be employed
in the treatment of various other conditions or .
diseases using agents which decrease activity of MTP.
For example, compounds of the invention decrease the
amount or activity of MTP and therefore decrease
serum cholesterol and TG levels, and TG, fatty acid
and cholesterol absorption and thus are useful in
treating hypercholesterolemia, hypertriglyceridemia,
hyperlipidemia, pancreatitis, hyperglycemia and
obesity.

The compounds of the present invention are
agents that decrease the activity of MTP and can be

administered to various mammalian species, such as

monkeys, dogs, cats, rats, humans, £fc., in need of
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such treatment. These agents can be administered
systemically, such as orally or parenterally.

The agents that decrease the activity or
amount of MTP can be incorporated in a conventional
systemic dosage form, such as a tablet, capsule,
elixir or injectable formulation. The above dosage
forms will alsc include the necessary physiologically
acceptable carrier material, excipient, lubricant,
buffer, antibacterial, bulking'agent (such as
mannitol), anti-oxidants {ascorbic acid or sodium
bisulfite) or the like. Oral dosage forms are
preferred, although parenteral forms are quite
satisfactory as well.

The dose administered must be carefully
adjusted according to the age, weight, and condition
of the patient, as well as the route of
administration, dosage form and regimen, and the
desired result. In general, the dosage forms
described above may be administered in amcunts of
from about 5 to about 500 mg per day in single or

divided doses of one to four times daily.

25

The following Examples represent preferred °
embodiments of the invention. All temperatures are
in °C unless indicated otherwise.
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-48 - Schene Xl XB.General Route-to Final Products (I or
1) ] [err] - (Exanpl e of a protected nitrogen (PG N)
s the t-BuOC=0ONH ( BOC - amino) group, which can b ed
under m | d WO6eR2e0dns, such as anhggrous HO in &%Z‘gsrﬁg'&@?} neat

trifluoroacetic acid).

Example 1
9-[3-{4-(2,3-Dihydro-l1-oxo-1lH-isoindol-2-yl)-1-
piperidinyl]lpropyl] -N-propyl-SH-fluorene-9-
carboxamide

10

To a suspension of 10 g (47.57 mmol) of 9-
fluorenecarboxylic acid (Aldrich) in 80 mL of CH.Cl;,
under argon at 0°C, was added a catalytic amount of
DMF (0.5 mL) followed by the dropwise addition of 36

15 mL (71.35 mmol) of oxalyl chloride (2M in CH,Cl,).
The reaction was warmed to RT and was stirred for 45
min (the reaction becomes a clear yellow solution) at
which time it was evaporated to dryness and pumped on
under high vacuum for 0.5 h. The yellow residue was

20 dissolved in S0 mL of CH»Cl:, cooled to 0°C, and
treated dropwise with 7.8 mL (95.14 mmol) of
propylamine (very exothermic) followed by 7 mL of
pyridine to sponge up excess HCl. The reaction
solidified and was treated with 1:1 CH;Cl;/water (200

25 mL) and allowed to stir until everything was in
solution. The organics were washed with water (2x),
dried (NaSO;) and evaporated to provide a yellow
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solid. Purification by crystallization from hot
methanol resulted in 4.0 g (33%) of title compound as
a pale yellow solid.

mp 198-200°C.

B.

B(1l).

To a solution of 49 mL (0.55 mol) of 1,4-
butanediol in 25 mL of DMF, under argon at 0°C, was
added 10.5 g (0.15 mol) of imidazole followed by 20.7
g (0.14 mol) of t-butyldimethylsilyl chloride. The
reaction was slowly warmed to RT énd stirred fcr 18 h
at which time the reaction was diluted with ether and
washed with NH4Cl, water, NasCO;, brine and dried
(MgSO4). The resulting colorless title compounc in
the form of a liquid, 50 g,‘concained approximately
15% of the disilylated compound. ’

B(2).
NN OTES

To a solution of 8.5 g (42 mmol) of Part B(1)
compound in 50 mL of THF, under argon at 0°C, was
added 7.3 g (108 mmol) of imidazole and 16.7 g (64
mmol) of triphenylphosphine. This mixture was
stirred for 45 min (solution became homogeneous. at

SUBSTITUTE SHEET (RULE 26)




[err] = For exanpl e: Pall adi um cat al yst

can be Pd(Ph[err]P)[ertl ——bhase .can be-NaH or .. -
bi s(trinmethylsilyl)acetam de, [err] aprotic sol vent
can be THF or DMF or m xtures. PG can be organosllyl such as
t - Bu( Ph) [ er r | W@-96/26205 and deprotection gonditions can qé‘mssmosz-l

n- Bu[ err] NF, THF.

which time 16.2 g (64 mmol) of iodine in 50 mL of THF
was added dropwise over 20 min. The reaction was
stirred for 1 h, diluted with hexanes and washed with
1M sodium bisulfite, NazC03, brine and dried

S (Na2804). The resulting residue was triturated with
ether (3x), filtered (to remove triphenylphosphine
oxide) and evaporated to provided 10 g (61%) of title
compound as a pale yellow oil. '

10 B(3).

o

N/\" Me
H

I8

oT8s

To a mixture of 300 mg (1.20 mmol) of Part A

compound in 10 mL of THF, under argon at 0°C, was

15 added dropwise 960 mL (2.40 mmol} of n-BuLi (2.5 M in
hexanes). The resulting orange dianion was stirred
at 0°C for 0.5 h at which time 452 mg (1.44 mmol) of
Part B(2) compound was added dropwise. The reaction
was warmed to RT and was stirred for 18 h at which

20 ctime it was treated with a 1:1 mixture of ethyl
acetate/water. The organics'were dried (Na2504),
evaporated and flash chromatographed on 50 g of
silica gel eluting with 4:1 hexanes/ ethyl acetate to
provide 460 mg (B87%) of title compound as a pale

25 vyellow solid.
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To 5.6 g (12.80 mmol) of Part B compound was
$ added 14.1 mL (14.10 mmol) of 1M tetrabutylammonium
fluoride in THF. The reaction was stirred, under

argon at RT, for 18 h at which time it was diluted
with ether and quenched with NH4Cl. The organics
were washed with water, brine, dried (Naz;SO4) and

10 evaporated. Flash chromatography was performed on
250 g of silica gel eluting with 95:5 dichloro-
methane/isopropancl to provide 4.09 g (99%) of title
compound as a white solid.

15 mp 73-75°C.

D.

20 To a solution of 1 g (3.10 mmol) Part C
compound in 20 mL of THF, under argon at 0°C, was
added 463 mg (6.81 mmol) of imidazole followed by 1.0
g (4.03 mmol) of triphenylphosphine. The mixture
became homogeneous after 15 min at which time 1.0 g (

25 4.03 mmol) of iodine in 20 mL of THF was added
dropwise over 20 min. The reaction was warmed to RT
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and was stirred for 1 h at which time it was diluted
with hexanes and the organics were washed with sodium
bisulfite, NaHCO3, brine and dried (Na3SO4). Flash
chromatography was performed on 100 g of silica gel
eluting with 1:1 hexanes/ethyl acetate to provide 1.1
g (85%) of title compound as a colorless oil.

E. 2-{[1-{Phenylmethyl)-4-piperidinyl]-1H-

isoindol-1.3(2H) -dione

A mixture of phthalic anhydride (15.0 g, 101l
mmol) and 4-amino-l-benzylpiperidine (19.3 g. 101

the mixture melted (about 125°C). The reaction was
kept at this temperature until the mixture solidified
again {(about 30 minutes). The reaction was cooled to

room temperature. Purification was performed by
flash chromatography on 1 kg silica gel, loaded and
eluted with 30% ethyl acetate in hexane. Pure
fractions were combined and evaporated to give
compound A (25 g, 77%) as a white solid, melting
point 151-154°C.

F. 2,3-Dihydro-2-{1l-{(phenylmethyl)-4-
. . s e .

To a solution of compound E (20.0 g, 62.5
mmol) in acetic acid (248 mL) was added zinc dust
{28.6 g, 438 mmol) under argon. With mechanical
stirring, the reaction was refluxed overnight. The
reaction was filtered through Celite®, then
evaporated to dryness. Dichloromethane (500 mL) was
added, and the organic layer was washed with
saturated sodium bicarbonate (2 x 100 mL), brine (100
mL) and dried jover MgSO4. Evaporation gave a crude
oil. The resulting residue was azeotroped with
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toluene (2 x 30 mL) to afford a white solid. The
product was recrystallized from isopropanol to give
compound B (16 g, 80%) as a white solid (melting
point 130-133°C). '

G. 2-{4-Piperidinyl)-2,3-dihydro-1H-

isoindol-l-one
_  To a solution of Part F compound (8.5 g, 26.4
mmol) in ethanol (65 mL) was added acetic acid (3.5
mL, 52.8 mmol), followed by 10% palladium on
activated carbon (0.7 g} under argon. The slurry was
purged with nitrogen and agitated under a pressure of
45 psi of hydrogen gas for 48 hours. The reaction
mixture was filtered through Celite® and washed with
ethanol. The filtrate was evaporated to dryness.
The resulting residue was dissolved in éhloroform
(100 mL) and washed with 1 N KOH saturated with
sodium chloride {2 x 30 mL) and dried over MgSQj.

The resulting clear solution was evaporated to
dryness and azeotroped with toluene (2 x 30 mL) to
give compound G (5.0 g, 77%) as a white solid,
melting point 137-140°C.

H. 9-{3-[4-(2,3-Dihydro-1l-oxo-1H-isoindol-

2-yl)—1-piperidiny1}propyi]-N-propyl-QH-

fluorene-9-carboxamide

To a solution of 330 mg (0.76 mmol) of Part D
compound in 5 mL of DMF, under argon at RT, was added
210 mg (1.52 mmol) of K2CO3 followed by 198 mg (0.76
mmol) of Part G compound. The mixture was stirred at
RT for 72 h, at which time the reaction was diluted
with ether and washed with water, brine, dried
(Naz2S04) and evaporated. Recrystallization was
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Internmediate [err] can be utilized as a starting material to

prepare 3-substituted_Lsaoers |i and_LLi vi a the.sane nethodolagy
as outlined in the Schenes © - herein, specifically Schenmes |, II, 1V,
VvV, VI, VI, 10 Vi, X X, X, XVIIlA XVIIIB, XIXB, XX, XXIII.

WD 96/ 26205 WO 96126205 PCT/ US96/ 00824 PCTUSI6/00824
-53- Scheme XXII1 - Preparatioﬁ6 “ N-Oxi des of Fornul ae |
and 11 conmpounds y [err] Oxi dati on
(for exanple, peracid such as::-. met a- chl or oper benzoi ¢ aci d) [err]
It is to be understood that in Schenes | to VI, VIIl to XlIl, XVIIA,

XVIIB, XVIIIA XVIIIB, X XA

attained from hot hexanes to provide 270 mg (68%) of
title compound as a white solid.

mp 136-138°C.

5
Anal. Calcd. for C33H39N3O3:
C, 78.28; H, 7.53; N, B.05
Found: C, 78.11; H, 7.62; N, 8.09.
10 | Example 12
Alternate synthesis of Example 310 hydrochloride
salt .

To a solution of Example 5 free amine (12 g,

15 23.1 mmol) in absolute EtOH (400 mL) was added 10%
palladium on activated carbon (1.2 g). The mixture
was hydrogenated on a Parr apparatus at 40 psi for 2
h, then filtered through Celite. The filtrate was
concentrated in vacuo to provide a colorless oil.

20 The product was dissolved in MeOH (100 mL) and 1.0M
HCl in Et30 (20 mL, 20 mmol) was added dropwise. The
reaction was stirred for 10 min then concentrated in
vacuo. The residue was taken up in CH3CN (2 mL) and
water (25 mL) was added. The slightly cloudy

25 solution was lyophilized overnight to give title
compound (11.1 g, 86%) as a white lyophilate.

2nalysis Calcd. for C3gHagN3O02 ¢ 1.3HCl « 1.6H30:
C, 68.24; H, 7.33; N, 7.02; Cl, 7.76
30 Found: C, 68.27; H, 7.31; N, 6.99; Cl, 7.77.
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XI XB, XX and XXI (which relate to preparation of 10 conpounds of the

invention of formula l Qr.ddyi-the ;-——=—%%ﬁ#%#ﬁg—ﬁﬁPeFla|S whtct—are
depicted as the 4- " substituted piperidine isoners may be

substituted wi th the corresponding 3- substltuteq
i soners WOR68Fd t he corresponding conpoggds of the cﬁgﬂsnven ion i or
[1i which include the 3-substituted pi peridi ne isoner.

I n the above Reaction Schenes X/ I through XX, the starting

fl uorenyl -type acid XXVI 11, Sakcohol XXXV aci ds XXXI X and XLI

ket one XLIV, hydride 20 XXXl XA, and anmi de XL groups may be substltuted
wth correspondi ng acid, alcohol, ketone, hydride and am de
cont ai ni ng fl uorenyl type'groups as set out in B, Cand D or

i ndenyl -type groups as set out in E, G and/or Hto provide an

I nt er nedi at e conpound for 25 use i'n ring a conpound of formula I,
', Il or 2 13-Digyduec 2-ideldironoad - yﬁgrPR@B}ch %am%- to

XXI 1.1 . y1) butitjhal-ipiipde -iai Agl | oDHC Reathdon-Sadiies |, 1V)
may be carried cnﬁpéthgygdﬂﬁsgfgeabout 80 to 150[err]Cin WO
5

96/ 26205 PCT/US96/ 00824
-54 - _

cimg” " omgCi
10

To a stirred solution of 28.55 g (301.9 mmol)
of 3-chloro-l-propane (Aldrich) in 300 mL of THF at
-20°C under argon was added 101 mL (303 mmol) of 3.0
M methyl magnesium chloride in THF dropwise over 20

15 min. After 0.5 h at -20°C, the reaction was allowed
to warm to room temperature and 11.0 g (452.8 mmol)
of magnesium turnings were added and the reaction was .
heated to reflux. At the start of reflux, 0.60 mL
(6.94 mmol) of 1,2-dibromoethane was added and after

20 1 h at reflux another 0.60 mL was added. After 2 h
at reflux the reaction was allowed to cool to room
température.

B.

25

B(l). 9-Propyl-9H-fluorene-9-carboxylic
acid :
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an oil bath optionally in an |nert sol vent or by vari ous ot her

procedures known in the art = - — Reduction. (Reaction -Schene |)
may be carried out by treatnent wi th such reduci ng agents as zinc
in 5 the presence of acetic acid or tin in the presence of

hydr ochl or i W@e¢2¥nder an inert atnoshphere fe.g., PCTUSYPp824

| soi ndol one formati on (Reaction Schenme |) may"v~ be carried out by
heating in the range of about 50 to 10 150[err]Cin an organic
solvent (e.g., toluene, ethanol, di met hyl f ormam de) optionally in
the presence of a salt (e.g., potassiumcarbonate.) or a tertiary
anm ne base (e.g., 2,6-di-t-butyl pyridine or triethylamne).

Am de formation (Reaction Schenes I, VI, VI, 15 v, X X, X1,
XI'V, XIVA XV, XVI, XVI, XVIA XVITA XVIIB), XXI may be carried
out by a nunber of met hods kg w6 thgo@it. For exanple, an am ne

substrate may be treated with (1) an acl Rlerr] C(O halo or
conmpound X or XA in an aprotic solvent,
of a tertiary am ne base : (e.

halide in the presence of an \ag

{ne); (2) the acid
nder Schotten-Baunmann

conditions; (3) a free carboxylic acid (R N ]JH in t he
presence of a coupling agent such as—————2b—di-syetohexyl carbodiini de
I(DE:CC%:) ¥ di It?lolpr o_pyl a S hnddidrigfe X—@l@br%hgcarboxy%llc ac:ﬁcli (12d .

- (3-di net hyl am p ar.bodi i e _hydroc ride
(WEC), optional | hs7 Rend1 5 in r%%?‘é‘sé’% 2‘;‘{?‘3 "fsh§8Pg]§§bﬁﬂzg ¢

(HOBT); (4) argenfamometre Rnhe mpeancd7aft 28, mb) cachoayl - 6 M
30 dii mbdfzolte 'PS?HtBQE %( | i o080 | So 1 DN ti of @Ies@%dwbx added lei
am ne substrate; ria um nu err err in
an aprotic sol vent, %é% Ligp é’?t g? wEopyl iodide . %[_< Fr %r?‘] al kyl

or- conpound VI11) or7?&)\m¢rlked 'I'he react invhywinitaeref waaastpnreﬁyate@ﬁm ng
the acid with amMQ for 6 hre. an additional 1 ml of n-propyl iodide was
added and the reaction stirred for 4 hrs at 0°C. The
reaction was quenched by adding 75 ml of water and
the pH was adjusted to pH 1 with 3 N HCl. The
reaction mixture was extracted with hexane (3x200ml)
15 and the hexane extract washed with water, brine and
dried over anhy. sodium sulfate. The solvents were
evaporated yielding the crude product as a yellow oil
which was dissolved in ~250 ml of ethanol and heated
at reflux with Darco G-60, filtered through Celite
20 and concentrated to approximately one half of the.
original volume. Water was slowly added until the
mixture became cloudy. The mixture was reheated and
slowly allowed to cool to room temperature yielding
10.5 grams (73%) of title compound as colorless
25 crystals.

m.p.120-122°C.
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-55 - ———acd—chloride (e—g———#seba%y+—eh+e%oforna%e—ﬁf—bls- E—
(2- oxo- 3-oxazol i di nyl ) - phosphi nic chloride (Bop-C)) in the

presence of a tertiary am ne. base (e.g., . triethylamne) followed

by treat n®®96@&30N t he ani ne 5 substragq PCI7US g?#ate
formati on (Reaction Schenme |I1) may be carried out by treatnent of

t he am ne- al cohol substrate wi th nmethanesul fonyl chloride and
triethylamne or pyridine or in an aprotic solvent, . 10 such as

di chl or onet hane. Base cyclization (Reaction Schenes ||

Vi) may be carried out by treatnent wwth a base (e.qg.

pot assi umt - but oxi de or sodi um hydride) in an inert solvent (e.g

di et hyl f or mam de, tetraqyggpfuran 15 di net hoxynet hane, or tol uene).

M t sunobu cyclization (Reactio henme I1) may be carried out by

pr ocedur es generally known in j} O See e.g., R K dsen

J. @g. Chem, 49, 3527 (1984); Genin, M 3% , J. Og. Chem

, 58, 2334-7 (1993). 20 Altg ly, a m xture of conpounds

|V and VII1 can be converted teg *-und la in a single pot

by heating the mxture in a protic sol vé wat er, net hano

et henyl or isopropanol or mxtures thereof) at 100 to 200 [err]C

See, e.g., European patent

solution of oxalyl chloride (4.5 mL, 8.93

5 mmol) was added over 5 min. to a solution of Part
B(l) compound in CH3Cl, (10 mL) containing 2 drops of
DMF. The reaction was stirred at RT for 2 h, then
concentrated in vacuo to give 1.6 g of the crude acid
chloride ds a dark vellow solid.

10

C.

A solution of Part B compound (1.07 g, 3.97

15 mmol) in THF (10 mL) under argon was cooled to 0°C.
Copper (I) -iodide (38 mg, 0.20 mmol) was added
followed by dropwise addition of Part A compound~
{(14.5 mL, 0.3M in THF, 4.37 mmol) over 10 min. Upon
addition, a deep red color appeared but quickly

20 dissipated with stirring. The opaque yellow reaction
was stirred at 0°C for 45 min, then quenched by
addition of saturated NH4Cl (10 mL). The reaction
was diluted with water (1¢ mL} and extracted with
EtOAc (3 x 30 mL). The combined organic layers were

25 washed with saturated NH4Cl, water, and brine (10 mL
each), then dried over MgSO4. Evaporation gave 1.3 g
of a yellow oil, which was purified by flash
chromatography on silica gel (150 g), loading in 50%
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25 application 81 / 26,749, FR 2, 548,666 (1983).

Protection and deprotection (Reaction Schenes LI, 1V, M- XM,
XVI B, XIXB, XXI) may be carrled out by procedures generally known
in the art. See, for exanple T. VV G eene, Protectin s in
Organi ¢ W@ﬁ:ﬁﬁhesi s, Second edition, 9% PG in Sche ssam LA
denotes a nitrogen-protecting group. One parfi€ularly useful group
is tert-butoxy-carbonyl (BOC) which can be derived fromthe

associ ated anhydride as shown in Schene 1V. BOC-protected am nes
may typically be SUBSTI TUTE SHEET (RULE 26)
WD 96/ 26205 PCT/ US96/ 00824

-56- deprotected by treatnment with acid (e.g.,

trifluoroacetic acid EEOXQTH éﬂléhdmgrﬁklhg WlFP 25%tE§8§$?hé§§5e

under stood by those having_or
Hydr ogenol ysi s (F@act?%ﬁV%ﬁﬁuﬁﬁﬁiqIq°mH°VndVﬁ335 mg, 76%) as a colorless

oil.

N-Bromosuccinimide (431 mg, 2.42 mmol) was

added to a solution of Part C compound (647 mg, 2.20

10 mmol) and triphenylphosphine (634 mg, 2.42 mmol) in
CH2Cl2 (7 mL) at 0°C under argon. The reaction was
stirred at 0°C for 1 h, diluted with CH2Clz (20 mL),
and washed with 10% agueocus potassium sulfite (5 mL),
water (5 mL), and brine (5 mL), then dried over

15 MgSO4. The mixture was filtered, and to the filtrate
was added silica gel (3 g). Evaporation gave a green
powder, which was purified by flash chromatography on
silica gel (50 g) eluting with 30% CH2Cl2/hexane to
provide title compound (733 mg, 93%) as a colorless

20 oil. )

E. 2,3-Dihydro-2-[1-{4-oxo-4-~(9-propyl-9H-
fluoren-9-yl)butyl]-4-piperidinyl}-1H-
isoindol-1- hvd hlorid
25 A solution of Part D compound (336 mg, 0.941
mmol) and Example 1 Part G compound (225 mg, 1.04
mmol) in absolute ethanol (3 mL) was refluxed under
argon overnight (20 h) and coocled to RT, at which
time a white solid precipitated. The mixture was
30 concentrated in vacuye, and the resulting residue was
partitioned between EtOAc (20 mL) and saturated

SUBSTITUTE SHEET (RULE 26)



may be carried out with H2 using a ball oon apparatus or a Parr

Shaker in the presence of a catalyst (e g —— pallladi um op—activrated——
car bon) . Am ne al kyl ation and aryl ati on (Reaction 10
Schenmes 111, 1V, V, I X X1, XIXA Xl XB) my be carrj { by

met hods kriW@meme20% he art. Sui table rocedures ar M@?ﬁ&foggd in
Cortizo, L., J. Med. - Chem 34, 2243 2247 (1991). For exanple, the

al kyl ati on or arylation may.be carried out by 15 treating the am ne
substrate with a halide (e.g., Rerr]- hal 0) or an oxytosyl ate

(e.g., Rerr]-Otosylate) in an aprotic solvent (e.g.,

di met hyl f ormam de), optionally in the presence of a tertiary am ne
(e.qg., - triethylam ne) or an inorganic base (e.g., potassium 20

carbonate). ct| ennl d RaNn
alternative to the c?rceo oi n am ne gﬁiﬁﬁ#jgln%?g - Rfas W&s ary 'é{fa"?on
procedur es when R[ &fayer R[5erﬁ|i-]) éPdRPéi’flf (8 by riperedyigd over

Rlerr] and Rlerr] ara@smch Eﬁdﬁaemtedsﬁlgaxkydrmem ofl laylcolorleas aikenyl

aryl, heteroaryl, ar | k r cycl oal k

cycl oal kyl al kyl . or* Wi f0dls A daﬂ%ﬁ %z?%%?] g?%ﬂ%%%"ér &% lér’f&a(l e,

Rlerr] R err] CH5forgal (50 g) atepm wathy25Yr aepyoneiRHeGled tet give

E”][ nation m?f% be Izd Shm d@rtﬁeeQeQHEeEYEi-ééa%ﬁxﬂ?%té"!ﬁ\laagﬁdl és%laQB)éBhCIe\ll 5

et one or al dehyde er r

NaB( acet oxy)[err]H, (c) a'IES’rR%I (4 EgQ%n? ('éh%é%% %’ d hoove iBr a

di pol ar aprotic solBtafl (3emi:) wascaddedrANehCl/Et20 (3 mind3 apwildnal ly, (d)

an acid (e.g., acetpye 3eisbure contalnlﬁbféugﬁﬂ%?eéé&@%é% doHdeREHagelac

acid, or titani Um
1 in vacuo to give a gummy glass. The product was

dissolved in isopropancl (2 mL) and hexane (15 mL)

was added to precipitate t_:he product. The mixture

was concentrated in vacuo to give a foamy solid,

which was dried at 60°C overnight under high vacuum

1§ to give title compound (206 mg, 41%) as a white foam.

Anal. Calcd. for C33H37ClN202 « H20:
c, 72.27; H, 7.19; N, 5.11; Cl, 6.46

Found: C, 72.36; H, 7.21; N, 5.02; Cl, 6.59.
20
Example 3
{(E)-9-[4-[4-(1,3-Dihydro-1-oxo-2H~-isoindol-2-yl)-1-
plperldlnyll ~2-butenyl-2,7- dlfluoro-N-(z 2,2~
1) -QH- -q- i de
25

o

0-C
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-57- ' | sopropoxi de). .__\VWen Rl is aryl er-heteroaryl,

transition netals (e. g., palladiumor copper salts or conpl exes)

may be used to pronote the arylation ' reaction. 5

Al kyl ati on of WOH#6/26286i ndol one (Reacti on Schemgu_ X) rramsgélg?sﬁ ed

out by treatnent of the isoindol one wth a strong base (i.e.

sodi um bis(trinmethylsilyl)am de or lithiumdiisopropyl-

am de) followed by an alkyl halide (e.g. R err]-halo) or 10 al kyl

sulfonate (e.g. Rerr]-tosylate) in an inert solvent (e.g.

t et rahydr of uran or di nmet hoxy- et hane). Alternatively, as seen in

Schenes X and Xl, am ne |Vb can be treated under am de formation

conditions with a kgtone with the structure XB to provide a 15

hydr oxyl act am XXV, whi ch coul'd be subjected tqg reduction

conditions with such reducing agents as .@S I n acetic acid or
T\0_¢

triethylsilane in trifluoroacetk e | A7.

Hydr azi nol ysis of phthalimdes nay be carri®e 20 out by standard neans
known in the art. See, e.g., T. - ecting Goups in
Orgaani ¢ Synthesi s, TeeeomurFedi2si @il) $9Bénsion of 2,7-diamind de

N-al kyl at i R ' h V| i ed t_ b '
S 0L R Bl a7 gy 078 e e
n GM&I’]I -

P4- phosphazene base, AF3RR Was added aquecwisy hor ok d

sol vent, followed by sg%). Nedr @HdTd Wet Radieibh- S84 frDig became

Rlerr]-O tosylate. UsufleRue aue to RAITHBEEHS: 85 AEeslSst ' RSSk gk

the solid went into solution upon complete addition
10 of acid. A saturated aqueous solution of sodium
nitrite (7.1 g in 1¥'mL, 0.103 mol) was added and
after 1.5 h the mixture was filtered, washing with 5%
ag. HBFy4, MeOH, then ether, and the collected solid
dried briefly on the fliter flask. The resulting
15 brown solid (9.7 g) was used in the subsequent
reaction.
The above solid was suspended in xylenes (100
ml) and heated to 110°C for 2 h, with gas evolution
observed, then brought to reflux for an additional 2
20 h. The solution was decanted from a black tar in the
reaction flask and the volatiles removed under high
vacuum to give a dark tan solid (7.5 g). The solid
was crystallized from hot EtOH to give title compound
(1.4 g) as a colorless solid. An ether wash of the
25 black tar was combined with the mother liguor and
‘concentrated in vacuo. The oily-solid residue (4.3
g) was purified by flash column chromatography (SiOz,
9 by 16 cm), eluting with hexanes then 2.5%
EtOAc:hexanes, to give title compound (2.44 g, total
30 3.84 g, 52% vield) as a colorless solid.
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Dehydratlon (Scheme ML) ey carried—out enpl oyi
acid such as hydrochlorlc aC|d sul furic acid or trifluoroacetic
aci d. - SUBSTI TUTE SHEET
VO 96/ 269096/26205 S B8 - ) PCT/ u§é’§ﬂ5§§’§@‘
Hydr ogenation (Scheme VII1l) nay be carrledsout I n the presence of
a conventional catalyst such as Pd/ C or Pt or Rh under a H2
at nosphere. The addition reaction shown in Schenme |Ix may
5 be carried out by treating 1A3 with an organonetallic r eagent
XXI'V, such as an organolithiumor organic magnesi um conpound where
organo is al kyl or aryl. The deoxygenati on or hydrogenation
reaction B.

CO.H

To a THF (15 ml) solution of Part A compound

5 (1.38 g, 6.82 mmol) at -5°C (ice/brine bath) under
argon was added dropwise n-BuLi (3.4 ml, 8.50 mmol,
2.5 M in hexanes). After 1.15 h, crushed solid CO;
{excess} was added, followed by Et0 (~5 ml), and the
reaction allowed to stir at room temperature for 19

10 h. The brown colored reaction mixture was cooled to
0°C, quenched with 2N HCl, and the aqueous layer
extracted twice with EtOAc. The combined organics
were dried over NazSO4 and evaporated in vacuo to
give crude title compound (1.64 g), as a colorless

15 so0lid suitable for the next reaction. Trituration
with hexanes can remove unreacted starting material
Part A compound.

C.
Br.

20

A solution of Part B compound (2,7~
difluorofluorene-9-carboxylic acid) (S00mg, 2.05
mmol) in 5 ml of THF was cooled to -30°C under an

25 argon atmosphere and 2 equiv. of a 2.5 M solution of
n-butyl lithium in hexane (1.64 ml, 4.1 mmol) was
added. The mixture was stirred for S min. at ~-30°C
and was then added to a cold (-30°C) solution of 1,4-
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(Schenme 1 X) is carried out in the presence of a 10 strong acid such as
trifluoroacetic aCId_QL_hQLQn trifluoride etherate, in the—-
presence of a hydride -source such as triethyl silane or
tris(trinmethylsilyl)silane. B The al kylation in SChgﬂﬁﬁzR“"
XV, Xvi, waQ 8626057, XVIB is carried out in ;Qe presence of

such as butyllithiumor sodiumbis(trinethyl-~ silyl)amde. It wll
be appreciated that Rlerr] in Rerr]Q may be any of the Rlerr]
groups as defined hereinbefore’ Al ternatively, the

al kyl ation in the above 20 Schenmes can be perfornmed where either or
both Z[err] or Z[err] is a bond, using a palladiumcatalyzed
allylic al kyl ati on procedure. In this reaction, the

fluorenyl -type or ind | -t rgeurs conp nds

XM, OOV, XXX X %‘%@%‘%‘%ﬁ ggc?é P"5m01) (4p Bﬁsé’g(s’%ﬁ “um

hydri de, sodium Thelnagpnﬁomennypgreywyan$uern¢db#@(t}Q?ﬁnﬂqn Si0l n-

WO 96/ 26205 and was'ﬁﬂ%n quenched with 1 N H d with

T i 1 6 B A L e oo LD Sl

was washed with water, brine and dried over anhy.

sodium sulfate. The crude material was purified on
a Merck EM silica column eluting with S%
isopropanol/dichloromethane yielding 480 mg (62%) of
title compdund as a colorless solid, m.p. 142-146°C.
10
D.

The Part C carboxylic acid (465 mg, 1.23 mmol)

15 was dissolved in 10 ml of dichloromethane and DMF (50
ml) was added. The mixture was cooled to 0°C under
an argon atmosphere and oxalyl chloride (165 mg, 1.3
mmol) was added and the mixture allowed to warm co
ambient temperature and stir for 2.5 hrs. The

20 mixture was evaporated several times from
dichlormethane yielding the crude acid chloride as a
pale yellow solid. )

The acid chloride was dissolved in 5 ml of THF
and coocled to 0°C under an argon atmosphere.

25 Triethylamine (142 mg, 1.4 mmol) was added followed
by the addition of 2,2,2-trifluoroethyl-amine (139
mg, 1.4 mmol). The reaction was allowed to warm to
ambient temperature and stir overnight. The reaction
was quenched by adding sat. sodium bicarbonate and

30 extracted with ethyl acetate {(3x20 ml). The crude
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[err] Cl-l[err]Cq_(arr_]gjlz__C:l-lzC:l-l[err])_in an inert solvent (for

|y

exanpe— - —Fe@3et i On | S to=—hieauee—eit her - RL2 5
(Schene XI1) or -Rlerr]-Xerr]-(Schenes X1, XV, XV, _ XVI A) or
-Rlerr]-0PG (Schenme XVIB, Scheme XXI). The product of this

reacti on corweise2e2es t her an -R12 group or an - R er IFlcTX{ses/s0B24r oup
(or an -R[err]-0PG group) which begifis=with CH err] CH=CH err]
Saturation of the al kene 10 in Rerr] or Rlerr] can be acconplished by
standard catal yti c hydrogenati on conditions. The
sul fur oxidation in Schenmes Xl11, XVI and XVIIl is carried out as
fol | ows. Sul fides of structures XXXVI, XXXVIII, XXXIIIE

15 and I[err] can be selectively oxidized to sul foxides by 1 nol ar
equi val ent of reagents known in the art, such as _30% ngr r]joferr],
Nal Jerr], and per acPEQdPGFgY’?Sn%‘Eﬁlf:Fed on a Meyuck Fpesbdagai coduim). The
resul ting sul foxidesetabing wiith 1e% fettyleradewmnsd or Hestahe ¢OEIERENERHY

| f b 20 ' f30% H202 .
KVhOI, KHSO[or 1] . or PReragtheot ot Bt (dhuibhudd SCRE VERICRNG. o a).

Al ternatively, t sul f ones can be directly prepared from sul fides
wth 2 nol ar equi vBtent s gr nore of oxidizing agents, such as 30%

25 Herr]O[err] and peracids g& mefa- chl or oper benzoi ¢ aci d).
I n cases where an arrine(su igeritdine in I[err]) is '
present during the oxidati ontHAeJasi I'™Nogen may be protected

by pretreatnent with an acid such as QL or Cﬁ'[grr] err]H (see

Schene Xl X). 30 To prepare exanpl es Wheng, ZTl~J- ¥ Z[err] is
- CHOH, the conpounds I, i, Il and I1i cP e err] or Zferr] is
C=0 can be reduced with a hydride reage ﬁ pl e

' F

NaBH err]. F

A solution of Part D compound (184 mg, 0.4
mmol) in dimethylformamide (3 ml) was stirred under
10 an argon atmosphere and potasssium carbonate (55 mg,
0.4 mmol) was added, followed by the addition of
Example 1 Part G compound (95 mg, 0.44 mmol) and the
resulting mixture was stirred overnight at ambient
temper-ature. The reaction was diluted with ethyl
16 acetate and washed with water, brine and dried over
anhy. sodium sulfate. The solvents were evaporated
and the crude residue was purified on a Merck EM
silica column eluting with 5%
isopropanol/dichloromethane yielding 230 mg (96%) of
20 title compound as a colorless solid.

Anal Calc'd for C33H3oN3FsO2 + 1.7 Hz0:

C, 63.35; H, 5.37; N, 6.72; F, 15.18
Found: C, 63.24; H, 5.34; N, 6.45; F, 15.14.
25 :
' m.p. 168-170°C.
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- 60- e The conpounds of the iwvent+on may be-enpl oyed
in preventing, stabilizing or.causing regression of

at herosclerosis in a manmal i an - speci es by adm nistering a

t her apeut i cal | woekhess i ve amount of a 5 conpound to decrrexAmS90824
activity of MIP. The conpounds-pg-the invention can be
tested for MIP inhibitory activity enploying the procedures

set out in U S application Serial No. 117,362 filed Sept enber 3,
1993, enpl oying MIP isol ated from one of 10 the foll ow ng sources:
(1) bovine liver mcrosones, (2) Hep®& cells (human

hepat oma cel | s) or (3) reconbi nant human MIP expressed in
bacul ovi rus. 15 The conpounds of the invention may al so be
enpl oyed in lowering serumlipid |levels, su@xsidhle 4 chol esterol or

admnlstering a o S 4dAdrPAYO BT ek LR e ok v asuna 1o

20 decrease the actuvumwnﬂru@mnyllbutyl -2, 7-diflupeo dbnifornds tofi fillie-

i nvention may be enpl oygs : ABdkarfidevar i ous ot her
conditions or- di seases u3|ng agents mhlch decrease activity of
MTP. e§anp conmpounds Hf the i nvent i on decrease the

A solution of Example 3 compound (100 mg, 0.17

mmol) in 2 ml of DMF and 2 ml of methanol containing

10 30 mg of 10% palladium on carbon was stirred under a
hydrogen atmosphere (balloon) for 18 hrs. The
reaction was filtered through a 0.2 mm nylon filter
to remove the catalyst and the solvent evaporated
vielding the crude product as a colorless oil. The

15 product was purified on a Merck EM silica column
eluting 5% IPA / dichloromethane yielding 91 mg (90%)
of title compound as a colorless solid. )

m.p. 150-152°C,
20 |
anal Calc’'d for Ca3zH3iaNaFsOy + 1.75 H20:
C, 63.01; H, 5.69; N, 6.68; F, 15.10
Found: C, 63.05; H, 5.50; N, 6.48; F, 14.99.
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25 anmount or activity of MIP and therefore decrease serum

chalesterol and IGlevels,—and. TG fa Gk and chel-este+sol —_—
absorption and thus are useful in treating hyperchol est erol em a,
hypertri gl yceridem a, S hyperl | pi dem a, pancreatitis, hyperglycem a
and 3Ry bGshdsy R The conpounds of the pefasstiosgaavention
are agents t hat decrease the activigg.. of MIP and can be

adm ni stered to various mamml i an speci es, such as nonkeys, dogs,
cats, rats, humans, etc., in need of WD 96/ 26205

PCT/ US96/ 00824 ' -61 - such
treatnent. These agents can be adm ni stered system cal ly, such as
orally or parenterally. The agents that decrease the
activity or anount of MIP can be incorporated in a conventional

5 system c dosage form such as a tabl et gxaaBsdl €, elixir or

I njectable formul atign | al so_include
the necessary physi d%g?cigrig [£2 9'Dﬁ%é‘3"é%r}t'éﬁ°e1§aﬁspéPdﬁ’&f3FY&? 1-
exci pient, lubri canp;.per:.dmyl]baf-butenmﬁhbq:ztmla-lm-lﬂlhbregeagent (such
as 10 manni t ol harBRkhfnS S e d or sodium

bisulfite) orthgll

10

Butyllithium (8.4 mL, 2.5M in hexane, 21 mmol)
was added dropwise over 10 min to a solution of
fluorenecarboxylic acid (Aldrich Chemical Co.} (2.10
g, 10 mmol) in THF (50 mL) at 0°C under argon.

1§ During addition of the first equivalent of BulLi, the
reaction became thick with a white precipitate which
became vellow and cleared after addition of the
second equivalent. The reaction was stirred at 0°C
for 20 min, then cis-1,4-dichloro-2-butene (1.2 mL,

20 11 mmol) was added dropwise over 5 min. The reaction
lightened in color during addition and was stirred at
0°C for 3 h, then poured into 1IN HCl (50 mL) and
extracted with CH3Cls (3 x 50 mL). The combined
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preferred, although parenteral forns are quite satisfactory as

wel | . ._The dose administered nust_he carefully —~15 .
adj usted according to the age,:. weight, and condition of the
patient, as well as the route of adm ni stration, dosage form and
regi men, and the desired result. In general, the dosag

descri bed above%?”ﬂ@sadm nistered in anmounts Qfga . 20 from aggﬁtt%@?%u
about 500 ng per day in single or di vi ded doses of one to four
tinmes daily. “+.The follow ng Exanpl es represent preferred
enbodi nents of the invention. Al tenperatures are 25 in [err] C unless
I ndi cat ed ot herw se. WO 96/ 26205

PCT/ US96/ 00824 .

9-[3-(4-(2, 3-Di hydro-I-oxo-1Hisoindol-2-yl)-1- pi peri di nyl

propyl ] - N-propyl - 9Hfl uogepgs P 1ayers wérd RREHISGith brine (30 mL) then
dried over MgSO;. Evaporation provided 3.5 g of a
vellow o0il containing crystalline solid. The crude
residue was triturated with hexane (20 mL). The
5 supernatant was decanted, and the residue pumped
under high vacuum to give 2.93 g of a tan solid.
To a suspension of the crude acid prepared
above (1.42g, 4.77 mmol) and N,N-dimethylformamide (5
drops) in CH2Clz (15 mL) at RT under argon was added
10 oxalyl chloride (3.6 mL, 2.0M in CHClz, 7.16 mmol).
The reaction bubbled for 10 min, then the reaction
was stirred at RT for 1.5 h, at which time all solids
had dissolved. The reaction was concentrated in
vacuo to give an orange oil. The crude acid chloride
1§ was dissolved in CH2Clz (15 mL) and cooled to 0°C.
Propylamine (1.2 mL, 14.3 mmol) was added dropwise
over 1 min, and the reaction was stirred at 0°C for
10 min. The reaction was partitioned between EtOAcC
(50 mL) and water (20 mL). The organic layer was
20 washed with 1IN HCl (2 x 20 mL) and brine (20 mL},
then dried over MgS504. Evaporation gave 1.7 g of an
orange oil, which was purified by flash .
chromatography on silica gel (150 g) eluting with
CH2Clz to give title compound (1.3B g, B84%) as a pale
25 vyellow oil.

B. 9-[4-[4-(2,3-Dihydro-l~-oxo~1H~isoindol-
2-yl)-1l-piperidinyl)]-2~-butenyl]-N~propyl-9H-
£luorene-9-carboxamide, monohvdrochloride
30 A mixture of Part A compound (440 mg, 1.30
mmol) and Example 1 Part G compound (337 mg, 1.56
mmol) in DMF (3 mL) under argon was heated at 50°C
overnight, cooled to RT, then the solvent was
distilled off under high vacuum at RT. The residue
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[err] 10 To a suspension of 10 g (47.57

nmol )—of Q- —+ftluorenesarhoxyl i c -ackd—-ALd4ch) in 80 mM——of——
CH err]Cl[err], under argon at 0C, was added a catal ytic anmount of
DMF (0.5 nl) follomed by the dropw se addition of 36 15 nL (71.35
mol ) of oxwlokngs ori de (2Mi:iCH err] Cllerr]). Peanisogeisron was
warmed to RT and was stirred for 45 -g7in (the reaction becones a
cl ear yell ow solution) at which tinme it was evaporated to dryness
and punped on undershi gh vacuum for 0.5 h. The yel | ow resi due was
20 dissolved in 50 nL of CH[err]Cl[err] cooled to O[err]C, and

treated dropwise with 7.8 nL (95.14 mml) of : propyl am ne(very
exothermc) followed by 7 nL of pyridine to sponge up excess HCL.
The reaction solidified and was treated with 1:1
CH[err]CI[err]/matFrwéﬁQﬂartltldﬁhdIﬁétw@@ﬁ &hbolﬁgtiﬁ)ﬁ?ﬂ'éd&“é%guﬁ%@&ﬁth'ng
was in o] rygani S wi th wat X _
dried (NaSO err]) an eva?)opg toigxr%o\\é}%r %nﬁ@ H? fy was was eé th

brine (5 mL) and dried over Na2 504 Evaporation gave
900 mg of a pale yellow oil, which was purified by
5 flash chromatography on silica gel (75 g) eluting
with 3% MeOH/CH2Clz to afford 467 mg of the free base -
as a white foam. '
The free amine prepared above was dissolved in
MeOH (3 mL) and treated with 1N HC1l/Et20 (3 mL), then
10 concentrated in vacuo. The resulting foam was heated
at 50°C under high vacuum overnight then for 6 h
further at 60°C to give title compound (420 mg, 58%)
as a white foamy solid.

15 2anal. Calcd. for C34H38C1N302 « 0.7H20:
C, 71.81; H, 6.98; N, 7.39; Cl, 6.23.
Found: C, 71.86; H, 7.34; N, 7.34; Cl1l, 6.16.

Following the procedure of Examples 1 to 5,
20 the following additional compounds were prepared,

6. 2,3-Dihydro-2-[1-[2~-ox0-2-(9-propyl-9H-
fluorene-9-yl)ethyl) -4-piperidinyl}-1H- -
isoindol-1-one, monohydrochloride

. LD
QC-C s

MS (ES) 465 (M+H)
mp 146-149°C
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-63 - —solid Purification .by crystal H=zation fromhet

met hanol resulted in 4.0 g (33% of title conmpound as a pale

yel | ow sol i d. 5 np 198-200[err]C [err]

To a sol uti onggf 49, (0.55 nol) of 1,4- but anedi olpcrrusBéoosts of
DMF, under argon at O[err]C, was -82-

Anal. Calcd. for C31H33CIN202  0.95 H20:
Calcd: C, 71.85; H, 6.79; N, 5.41
Found: C, 72.29; B, 7.22; N, 5.37.

5 7. (E) -9-[4~-[4-(2,3-Dihydro-1-oxo-1H-isoindol-
' 2-yl)-1-piperidinyl]-2-butenyl)]-N-propyl-SH-
fluorene-8-carboxamide, monohydrochloride

@ o
&

-~

O o

/ T=

10 Ms(Cl) 520 (M+H)
mp 115-116.5°C

Anal. Calcd. for C34H39N302
Calcd: C, 78.58; H, 7.18; N, 8.09
15 Found: C, 78.49; H, 7.26; N, 8.06.

8. 9-({3-[4-(2,3-Dihydro-1-oxo-1H-isoindol-2-
yl) -1-piperidinyljpropyl]-N-propyl-9H-
fluorene-~9-carboxamide

20
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15 added 10.5 g (0.15 nol) of i m dazole followed by 20.7 g (0.14

nol }—ef-t - butyl ri de.—The reacti on was—slowl.y
warnmed to RT and stlrred for- 18 h at which tine the reaction was
diluted with ether and washed with NH err] Cl, water,

Na[ er r] CJ ewblosr2bos ne and drled 20 (MgSd err]). The rm-msfm@su
colorless title conmpound in the forggef a liquid, 50 g, contained
approxi mat el y 15% of the disilylated conmpound.

B(2). ' To a solution of 8.5 g (42 mmol) of Part B(1)
conmpound in 50 nmL of THF, under argon at O[err]C, was added 7.3 g
(108 mmol) of im dazole and 16.7 g (64 30 mmol ) of triphenyl phosphi ne.
This m xture was stirred for 45 mn (solution became honbgeneous.
at - SUBSTI TUTE SHEET (RULE 26) WO

96/ 26205 PCT/ US96/ 00824

- 64-

o4,

M.S. (ES, + ions) m/e 508 {(M+H)
mp 172-175°C

i

§ calcd: C, 78.07; H, 7.34; N, 8.28
Found: C, 77.80; H, 7.50; N, 8.10.

10

15 The title compound was purchased from Aldrxch
Chemical Co.
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which time 16.2 g (64 mmol) of iodine in 50 nL of THF was added
dropwi se over 20 mn__The reaction_was_ —stirred for 1 h,.dilluted
wi t h hexanes and washed with 1M sodium bisulfite, Na[err]CJerr],
brine and dried 5 (Na[err]SOerr]). The resulting residue was
triturated w

ether (3x), filtered (to renpve tri phefysdeonsphi ne
oxi de) and evéﬁﬁ%@ﬁ@a to provided 10 g (61% og4title conpound as

a pale yellow oil. 10 - .. B(3). [err] To
a mxture of 300 ng (1.20 mmpt) of Part A conmpound in 10 nL of
THF, under argon at O[err]C, was 15 added dropwi se 960 nL (2.40 mol)
of n-BuLi (2.5 Min hexanes). The resulting orange di ani on was
stirred at O[err]C for 0.5 h at which tine 452 ng (1.44 muol) of
Part B(2) conpound was added dropwi se. The reaction was warnmed to
RT and was stirred for 18 h &. which 20 tinme it was treated wth a
1:1 mxture of ethyl acet at e/ watg\_ The organics were dried
(Na[err]SOerr]), evapor at ed an{ ash chromat ographed on 50 g of
silica gel eluting with 4:1 hexanes/ ethy provi de 460
ng (87% of title conpound as a pale

AL AQ
el l ow solid.

A solution of Part A alcohol (1.58 g, 10.0
5§ mmol) and butanethiol (0.72 g, 8.00 mmol) in 10 mL of
dichloromethane at -20°C was treated with boron
triflouride etherate (1.28 g, 9.00 mmol). The
reaction was stirred for 1 h at -20°C and warmed to
room temperature. After stirring for 18 h the
10 reaction was concentrated in vacuo, and the crude
product was purified by column chromatography on
silica gel (100 g) with hexanes followed by 1:9
dichloromethane/hexanes to give 1.54 g (75%) of title
compound as a colorless oil.
15
C.

o

- ' |

Cl

A solution of Part B compound (1.0 g, 3.93
20 mmol) in 10 mL of THF at -78°C was treated with n-
butyllithium in hexanes (1.75 mL, 4.40 mmol) followed
by l-chloro-4-bromo-butane (0.81 g, 4.70 mmol}. The
reaction was stirred for 0.5 h and warmed to room
temperature for 18 h. The reaction was diluted with
25 30 mL of agqueous NH,Cl solution and 30 mL of ethyl
acetate. The organic fraction was dried (Na,SO,} and

concentrated. The crude product was purified by
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- 65- C..lerr] : To 5.6 g(12-80
mrol) of Part B conpound was -~ . 5 added 14.1 ni (14.10 nmol) of 1M

t et rabut yl ammoni um flueride in THF. The reaction was stirred, under
argon at RT, for 18 h at which time it was diluted pEriissioags and
quenched mﬁ?ﬁoﬂﬁfgpr]C1. The organics -ggere washed with water,

brine, dried (Na[err]SOerr]) and 10 evaporated. Flash chromatography
was performed on 250 g of silica gel eluting with 95:5 dichloro-
met hane/ i sopropanol to provide 4.09 g (99% of title conpound as a
white solid. 15 nmp 73-75[err]C

column chromatography on silica gel (50 g) with 2:98
acetone/dichloromethane (500 mL) followed by 15:85
dichloromethane/hexanes to give 1.00 (73%) of title
compound as a colorless oil.

D.

A

To a solution of Part C sulfide (0.30 g, 0.86
10 mmol) in dichloromethane (5 mL) at 0°C was added 3-
chloroperoxybenzoic acid (0.37 g, 80% by weight =
0.1.72 mmol} in one portion. The mixture was stirred
for 1 h then partitioned between 0.1 M K;CO3; (20 mL)
and ether (30 mL). The organic fraction was dried
15 (Na2S04) and concentrated. The crude product was
purified by column chromatography on silica gel (50
g) with 15:85 ethyl acetate/hexanes to give 0.24 g of
sulfone as a colorless oil. .
To a solution of the sulfone chloride (0.24 g,
20 0.64 mmeol) in 2-butanocne (10 mL) at RT was added
sodium iodide (1.00 g, 6.66 mmol) in one portiom.
The mixture was refluxed for 30 h when it was diluted
with water (20 mL) and ether {30 mL). The organic
fraction was dried (Na2804) and concentrated. The
25 crude product was purified by column chfomatography
on silica gel (50 g) with 15:85 ethyl acetate/hexanes
to give 0.24 g (81%) of title compound as a colorless
oil.
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D. [err] 20 To a solution of 1 g (3.120 mol) Part C

conpound in 20 nL of _THF, under..argon.at O[errlC—was— - added 463 ny
(6.81 Mol ) of imdazole followed by 1.0 g (4.03 mol) of .
tri phenyl phosphi ne. The m xtur.e becane honobgeneous after 15 mn at
which time 1.0 g’&? 05 25 4.03 mmol) of iodine in 20 nL of Thicyasessusied
dr opwi se over b} $#% The reaction was warmed 188 RT WO 96/ 26205
PCT/ US96/ 00824 - - 66- and was
stirred for 1 h at which tine:it was diluted wi th hexanes and the
organi cs were washed wi th sodi um bisul fite, NaHCO3, brine and
dried (Na2SO4). Fl ash chromat ogr aphy was perforned on 100 g of
silica gel h

E.

To a stirred solution of 0.70. g (1.49 mmol) of
5 pPart D compound in 6 mL of DMF at RT was added 0.38 g
{(1.80 mmol) of '

O

O -
(prepared as described in Example 1

Part G). The reaction mixture was warmed to 55° and

10 allowed to stir for 24 h. The mixture was diluted
with NaHCO; solution (50 mL) and ethyl acetate (50
mL)}. The layers were separated, the organics dried
(Na,SO;) and concentrated. The remainder was
purified by flash column chromatography on siliéa gel

15 (100 g) eluting with 5:95 methanol/dichloromethane
(700 mL) followed by 5:95:0.5 methanol/di-
chloromethane/NH; (1L). Pure fractions were pooled
and concentrated to give 0.70 g (853) of title
compound as a thick oil which solidified after

20 standing.

m.p. 128-131°C.
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5 eluting wth 1:1 hexanes/ethyl acetate to provide 1.1 g (85%

of title conmpound_as a colotless oil. E —
2- [T-(Phenyl net hyl) - 4- pi peri-di nyI]-I H

I soi ndol -1, 3(2H) - di one 10 : A m xture of phthalic anhydride (15.0
g, 101 nmmol ) and 4- ari-no- | - benzyl pi peri di ne (19.p19usodbobe

nmol ) was MPHEEES vi t h stirring in an oil bgrh until the m xture
melted (about 125[err]C) . The reaction was kept at this
tenmperature until the mxture solidified 15 again (about 30 mnutes).
The reaction was cooled to roomtenperature. Purification was
performed by fl ash chromatography on | kg silica gel, |oaded and
eluted with 30% ethyl acetate in hexane. Pure fractions were

conbi ned and evaporated to give 20 conmpound A (25 g, 77% as.a white
solid, melting Anal. qalicd £b¥1CcigH{d0RE. » 0.45 Ha0: F.

2, 3- D|hydro 2- [I-(phenyl t I
pi peridinyl]-IHisoi ndoI t% )29' H, 2%’30 N 4196 s’oI ut7|60n of conpound E

(20.0 g, 62.5 Found m%l )72|-ﬁ5ac§t|'é B2 N 25180%_)5 s 68dded zi nc dust
(28.6 g, 438 mmol) under argon. Wth nmechani cal stirring, the
reacti on was rﬁfl uxed over ni ght. The - action was filtered through
Celite[err], evapor at ed . Dichl oronet hane (500 ni)
was added®- l'ﬂTd‘ﬂt'Hd (dr daRimerhytethexy hearkanyd iamino) ~1-

saturated sodi um lpigredidiaia )batyl108-ptopy D+ 9mef ludkene-9- n) and
dried over MySJ er ation gave a crude oil. The resulting
resi due was azeot Wﬁe

10 H CHy

A. [l1-{(Phenylmethyl)-4-piperidinyl)carbamic
. _ai -

To a solution of 4-amino-l-benzylpiperidine

15 {20.0 g, 105 mmol) in dichloromethane (150 mL) was
added dropwise a solution of di-;gz;-butyldicar-‘
bonate (25.2 g, 116 mmol} in dichloromethane (50 mL)
at 0°C. After addition, the reaction was warmed to
room temperature. The reaction was maintained at

20 this temperature for 2 hours. The reaction was
evaporated to dryness. The resulting residue was
recrystallized from ethyl ether to give compound A
(23.5 g, 76%) as a white solid (melting point 119-
121°C).

25
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WD 96/ 26205 -67- PCT/ US96/ 00824

toluene (2 x 30 nL) to afford a white solid. The —————product- was—-
recrystallized fron1|sopropanol to give conmpound B (16 g, 80% as a
white solid (nelting poi'nt 130- 1330 5 -
2-(4-Piperidinyl)-2, 3- d'%hydro | H I soi ndol - | - one pcTUSI6H0824
To a sol ution of conpound (8.5 g, 26.4 -8- mmol) in ethanol (65
m.) was added acetic aC|d (3.5, 10 L, 52.8 mmwol), followed by 10%

pal | adi.um on acti vat ed €dr bon (0.7 g) under argon. The slurry was
purged with nitrogen and agitated under a pressure of 45 psi of
hydrogen gas for 48 hours. The reaction m xture was filtered
through Celite[err] and washed with 15 ethanol. The filtrate was
evaporated to dryness. The resulting residue was dissolved in

chl orof orm (100 mL) and Basheepipardidiny iataatior atéd, Wkt bh~di -
sodiumchloride (2 x 30 nL) and ﬂﬁiﬁﬁ%ﬁﬁﬁgﬁiégng”rj' The resulting
cl ear solution was evaporated to ness_and aze trgped

Lol uene (2 x 30 ni) to gheu % (& B4 3 v 3homalhnpte

sol i d, mel ting pObdﬁp&ﬂﬁdlﬂO@ﬁHFZSZS mL (0.447 mol) ofHacetic acid in

g 5?)[411 élngrP'dmslrfplr%xﬁ?b&%fg%n&%ﬂ.ute gé'xanol was warmed to dissoclve all
solids. After cool:ng, 6.5 g (1 wt %) of 10%

palladium on charcoal was added and the mixture was
shaken on a Parr apparatus under initial hydrogen
pressure'of 40 psi for 23 hours. The catalyst was

10 removed by filtration and the solution was
concentrated to a clear oil which was dissolved in
1.5 L of chloroform. The organics were washed with a
3 N KOH solution saturates with NaCl (2 x 75 mL).
The aqueous layer was back extracted with chloroform

15 (5 x 200 mL). The combined organics were dried

| (sodium sulfate) and concentrated to provide 65 g of

a white solid which was redissolved in 1.5 L of
chloroform and washed with brine (2 x 200 mL) to
remove residual acetate. The combined aqueous layers

20 were back extracted and the combined organics were
dried (sodium sulfate) and concentrated to provide
40.15 g (90%) of compound B as a white solid (melting
point 156-159°9C).
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fl uorene- 9-carboxam de + To a solution of 330 ng (0.76 mMmuol)

of Part D conpound i n.5 nL of DVF, under argon at RT, was added
216—mg—tt. 52 muot)y o Klerr].ceferr] forTowed by 198 ng (0. 76 30 mol)
of Part G conpound. The m xtuare was stirred at RT for 72 h, at
which time the reaction was diluted with ether and_washed w th

wat er, bri NWO96pa3d (Na[err] SO errl)agqnd evapor at P TUS6/00824
Recrystal lization was WO 96/ 26205

PCT/ US96/ 00824 -68 -

attained from hot hexanes to provide 270 nmg (68% of title
conpound as a white solid. np 136-138C. 5 Anal
Calcd. for err]JHerr]Nerr]O[err]: C, 78.28; H, 7.53;
N, 8.05 Found: C, 78.11; H 7.62; N, 8.009. 10

Exanmpl e 1A Alternate synthesis of Exanple 310 hydrochl oride

L § o~

9

CH,CHs

The solutiﬁh of Example 5 Part A compound (6.0
5 g, 17.6 mmol) and Part B compound (2.88 g, 16.0 mmol)
in DMF (3mL) was stirred at 50°C overnight. Ethyl
acetate (150 mL) was added and the organic layer was
washed with saturated sodium bicarbonate solution (2
x30 mL), water (2 x 50 mL), brine (2 x 50 mL) and
10 dried over MgSO4. Purification was performed by
flash chromatography on silica gel (300 g), loaded
and eluted with 2.5% methanol in dichloromethane.
Pure fractions were combined and evaporated to give
title compound(3.0 g, 34%) as a colorless oil.
15 | )
D. 9-[4-{4~[[(1,1-Dimethylethoxy)carbonyl]-
aminol}-l-piperidinyljbutyl]-N-propyl-9H-
flyorene-9-carboxamide
To a solution of Part C compound (3.0 g, 5.89
20 mmol) in methanol (10 mL) at RT was added palladium
on activated carbon (10%, 300 mg). The reaction was
hydrogenated (balloon) at RT for 18 h. The reaction
was filtered and the filtrate was evaporated to give
a white solid. The resulting solid was recrystallized
25 from ethyl acetate/hexane to give title compound
(2.90 g, 97%) as a white solid.
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sal t To a solution of Exanple 5 free amne (12 g, 15

23.1 mol) in absolute Et OH (400 nlL)_was added_ 10% pal | adium.on
activated carbon (1.2 g) The m xture ‘was hydrogenated on a Parr
apparatus at 40 psi for L h, then filtered through Celite. The
filtrate was oncentrated I n vacuo to prOV|de a col or | g&fyp

20 The product W28 501 ved in MeOH (100 m.) amwg-l . HCIQHP?]S“
Et[err]O (20 n, 20 nmol) was added dropw se. The reacti on was
stirred for 10 min then concerfrated in vacuo. The residue was
taken up in CH3CN (2 nL) and water (25 nL) was added. The slightly
cl oudy 25 solution was |yophilized overnight to give title

conmpound (11.1 g, 86% as a white |yophilate. Anal ysi s Cal cd.
for Jerr]Herr]Nerr]O[err] * 1.3HCL * 1.6H20: C, 68. 24,
H 7.33;, N 7.02; d, 7.66p. 1180 Fowgl C 68.27; H 7.31; N, 6.99; O,
7.77. WD 96/ 26205 : PCT/ US96/ 00824
-69-

Anal. Calc. for C33H¢3aN3O3 ¢ 2.4 H20:
C, 67.83; H, 8.78; N, 7.65
5 Found: C, 67.45; H, 8.33; N, 7.52

Example 11
N-{2-{4-{1,3-Dihydro-l-oxo-2H-isoindol-2-yl)-1-
p1per1d1nyl]ethyl] 9-propyl-9H-£fluorene-9-

O °NN"C>'"\ﬁ:©
-

O OH
15 ' ‘

To a CHaCly (30 ml) solution of Example 2 Part
B{1l) compound (2 g, 7.93 mmol) under nitrogen was
added 1,1'-carbonyldiimidazole (1.35 g, 8.32 mmol).
20 After 1 h, ethanolamine (0.486 g, 7.95 mmol) was ,

added, followed by DMF (1.5 mL) to aid solubility of
the amine, and the reaction allowed to stir at room

temperature overnight. After 24 h, the reaction

mixture was diluted with saturated NaHCO; and the
25 aqueous layer extracted twice with CH2Cl;. The

combined organics were washed with H20, dried over

SUBSTITUTE SHEET (RULE 26)



Exanpl e 2 2, 3-Di hydro-2-[1-[ 4- oxo- 4- (9- propyl - 9H-f | uor en- 9-
yl)butyl]-4-piper-idinyl]-21Hisoindol-l-one monohydrachloride

5 [err] 10 ... To a stirred solution of 28.55 g
(301.9 mol) of 3-chbbro-1-propane (Aldrich) in 300 nL of THF at
-20[ err] C under argon was ddded 101 nL (303 nmmol) of 3.0 met hyl
magnesi um VRS2 i n THF dropwi se over 20.g4. 15 mn. Kﬁrglrs,%o.o%ﬂ‘h at
-20[err]C, the reaction was all owed to warmto roomtenperature and
11.0 g (452.8 nmol) of magnesi um turni ngs were added and the
reaction was heated to reflux. At the start of reflux, 0.60 nL
(6.94 mol ) of 1, 2-di bronoet hane was added and after 20 1 h at reflux
anot her 0.60 nL was added. After 2 h at reflux the reaction was
allowed to cool to room ' t enper at ur e. [err] 25

Na2S04 and evaporated in vacuo to give an oily

residue (2.55 g). The residue was purified by flash

coclumn chromatography {(Si02, 350 mL), eluting with

30% BtOAc:CH2Clz, to give title compound (1.73 g, 74%
§ vyield) as a colorless solid.

B.

10 To a CH2Cl> (30 ml) solution of Part A
compound (1.4 g, 4.74 mmol) at 0°C under argon was
added triphenylphosphine (1.39 g, 5.30 mmol) and N-
bromosuccinimide (0.930 g, 5.22 mmol) and the
reaction allowed to stir for 2 h. The reaction

16 mixture was diluted with CH,;Cl> and the poured into
10% aqueocus sodium bisulfite. The agueocus layer was
extracted 4 times with CH2Clz, the combined organics
dried over NazSO4, and evaporated in vacuo to give
an oily brown colored residue (3.4 g). The residue

20 was purified by flash column chromatography (SiOz,'S
by 18.5 cm), eluting with 4:1 CH2Clz:hexanes to give
title compound (1.52 g, 89.5% yield) as a colorless
solid.
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B(1). 9-Propyl-9Hfluorene-9-carboxylic acid WO

96/ 26205 .. PCT/ UsSQ6/00824 —

- 70 - [err] ' A sol ution of 9-fluorenecarboxylic
acid (12 g, 5 57 mol) in: 250 M of THF was cool ed to O[ err] C under an
argon at nosphere g%@s equiv. (71.25 mM) of a 1.6 M . N- lpgirpUsodioosial um
solution in heX*$ added fol | owed byaa he additi on of n-propyl
iodide (7.5 m, 13.1 g, .. 77 nmmol ). The reaction mxture was stirred
at O[err]C 10 for 6 hrs::An additional 1 ml of n-propyl iodide was
added and the reaction stlrred for 4 hrs at O[err]C The reaction
was quenched by adding 75 m of water and the pH was adjusted to pH
1 with 3 NHCL. The _

C. N-[2-[4-~(1,3-Dihydro-l-oxo-2H-isoindol-
2-yl)-1-pipexidinvliethvl]-9-propy]l-9H-
fluorene-9-carboxamide
A DMF (1.5 ml) solution of Part B compound
§ (520 mg, 1.45 mmol) and Example 1 Part G compound
(315 mg, 1.45 mmol) under argon was stirred for 1h,
followed by the addition of KCO3 (200 mg, 1.45
mmol) and DMF (0.5 ml). After 24 h, the reaction was
partitioned between saturated NaHCO3; and EtOAc. The
10 aqueous layer was extracted with EtOAc, CHCl3;, and
_thce with CH2Clz. The combined organics were dried.
over NazS0O4 and the volatiles were removed in vacuo
to give an oily-solid residue (720 mg). The residue
was purified by flash column chromatography (SiOz, 5
15 by 8 cm), eluting with 1% MeOH:CHzClz then 5%
MeOH:CH2Cl;, to give title compound (184 mg, 25%
yvield) as a colorless solid. mp 219-221°C.

Anal. Calc. fgr C32HasN302 « 0.32 Hz0:
20 C, 76.97 H, 7.19; N 8.42
Found: ¢, 76.88; H, 7.16:; N, 8.51.
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reaction m xture was extracted with hexane (3x200m ) 15 and the hexane
extract washed with water :brine and _———gii-ed-over anhy. sodium -
sul fate. The solvents were ::. evapor at ed yi el ding the crude product as

a yellow oil whi ch. was: di ssolved in -250 m of ethanol and heated
at reflux WJ%{:ERECO G 60, fiftered through Celite 20 ATusspmeedt r at ed
to approxi matel’y one hal f of “t'he. e3¢ nal volune. Water was slowy
added until the m xture becane cloudy. The m xture was reheated and
slowy allowed to cool to roomtenperature yielding 10.5 grans
(73% of title conmpound as col orl ess 25 crystals.
m p. 120-122[err] C WD 96/ 26205 - 71 -
PCT/ US96/ 00824 B (2)
[err] |

Example 12

9-[{4-[4-[[2~-(Phenoxyphenyl)carbonyllamino] -1~
piperidinyl}butyl)-N-propyl-9H-fluorene~9-

5 ll!i .
O’ ;
ey
O
A. @ . .
O’ h *2HCI
10 ND— - ‘

To a solution of Example 10 Part A compound

(2.65 g, 5.20 mmol) in dioxane (10 mL} at RT was
added a solution of hydrochloric acid in dioxane (4N,
10 mL, 40 mmol). The reaction was stirred at RT for

1§ 3.5 h. The reaction was evaporated to give a white
solid. The resulting solid was recrystallized from
methanol/water to give title compound (2.4 g, 97%) as
a white solid.

20 m.p. 156-160°C.

SUBSTITUTE SHEET (RULE 26)



A solution of oxalyl chloride (4.5 niL, 8.93 5 mvol) was added over 5
mn. to a solution of Part ) B(l) compound in CHerr]d|[e~}€20 n)
contai ning 2 drops of - DMF. The reaction was stirred at RT for 2 h
t hen concentrated in vacuo to give 1.6 g of the crude acid
chloride as a dark yellow solid. 10 C.

[err] WO 96/26205 A sol ution of Part Bgganmpound (1. 07Pcrm§ 8

15 mol) in THF (10 nmL) under. argon was cooled to O[err]C Copper
(1) iodide (38 ng, 0.20 mol) was added foll owed by dropw se
addition of Part A conpound (14.5 n, 0.3Min THF, 4.37 mmol ) over
10 mn. Upon addition, a deep red col or appeared but quickly

20 dissipated with stirring. The opaque yellow reaction was
stirred at O[err]C for 45 mn, then quenched by addi ti on of

saturated NH err]ClL (10 zHa2. 'Ej}ﬁd EFEr @IgH37C1oN30 vag. dihsded with water
(10 nL) and extracted with ( L he conblned organi c
| ayers were 25 washed wi {1 55%% g’d ﬁlH?érri"Clg s\gter and brine (10
mL each), then Rinirstk d}/.er62\4§8®4ﬂ EVaBdr alNi o8.¢ave 1.3 g

of a yellow oil, which was purified by flash chr omat ogr aphy on

o 5
silica gel (150 g), %oadlng 'n SOAb [4-(4- [[2 {Phenoxyphenyl) carbonyl] -

amino] - l-plperzdlnyllbutyl)-N-propyl -9H-

fluoxene=9-caxboxamide

To a solution of 2-phenoxybenzoic acid
(purchased from Aldrich) (500 mg, 2.33 mmol) and DMF

10 (1 drop) in dichloromethane (10 mL) at RT was added

dropwise a solution of oxalyl chloride in
dichloromethane (2.0M, 1.28 mL, 2.56 mmol). Bubbling
of escaping gasses continued for 10 min after
addition. The reaction was stirred at RT for 60 min,

‘1§ then concentrated in vacuo to give a crude oil. To a
solution of crude acid chloride and triethylamine
{(1.14 mL, 8.16 mmol) in dichloromethane (10 mL) at 0
°C under argon was added dropwise a solution of Part
A compound (1.12 g, 2.33 mmol) in dichloromethane (2

20 mL). The reaction was stirred at 0 °C for 30 min.
Ethyl acetate (100 mL) was added to dilute the
reaction and the resulting solution was washed with
Hz0 (2 x 30 mL), brine (2 x 30 mL) and dried over
MgSO4. Evaporation gave a crude gum. Purification was

25 performed by flash chromatography on silica gel (100
g). loaded and eluted with 2.5% methanol in
dichloromethane. Pure fractions were combined and
evaporated to give a coloress gum. The resulting
product was triturated with ethyl ether to give title

30 compound (720 mg, 51%) as a white solid.

m.p. 149-152°.
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SUBSTI TUTE SHEET (RULE 26) - WD 96/ 26205

PCT/ US96/ 00824 72
Et OAc/ hexane, and eluting with 25% Et OAc/ hexane to provide title
conmpound (885 ng, 76% as a colorless oil. 5 D.
[err] “N-Bronosucci ni mide (431 nmy, 2.g2e8e s
added to a™®6#3%n of Part C conpound (647ggy, 2.20 113'2!‘ mm%zg\ﬁd

tri phenyl phosphine (634 ng, 2.42 mmol) in CH err]Cl[err] (7 nL) at
O[err] C under argon. The reagti on was stirred at O[err]C for 1 h,
diluted with CHerr]Cl[err] (20 niL), and washed wi th 10% aqueous

potassiumsulfite (5 nL),

Anal. Calc. for C3oH43N303 « 0.2 H0:
c, 77.38; H, 7.23; N, 6.94
found: C, 77.37; H, 7.39; N, 6.89.

5 Examples 13 to 20
Following the procedures set out in Examples 1
to 12, the following compounds of the invention were
prepared.

10 13.

"(l&@
9-]5-{4-(1,3-Dihydro-1-oxo-2H-isoindol-2-yl)-1-piperidinyljpentyl}-N-propy!-
9H-fluorene-9-carboxamide.

m.p. 146-148°C
MS (ES, + ION): 536 (M+H)
15 Anal. Calcd. for CisHg2CIN3O2 « 1.8 HO:
c, 69.76; H, 7.29; N, 6.97; CI, 5.88
Found: C, 69,70; H, 7.39; N, 7.00; C1, 5.74.

N
%

. - W

14.
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water (5 nmL), and brine (5 nL), then dried over 15 MSJerr]. The

m xture was filtered_and to the filtrate . — —was added silica-.gel (3
g). Evaporation gave a green powder, which was purified by flash
chr omat ogr aphy on si:l'ica gel (50 g) eluting with 30%

CH err]Cl[er rwd*ﬁmﬁg to " provide title conpound (733pcmussseesps as a
col orl ess oI l. E -96- _

2, 3- Di hydr o- 2- [I-[4 0X0- 4- (9- propyl -

fluoren-9-yl)butyl]-4-piperidinyl]-IH i soi ndol - 1- one,
nonohydr ochl ori de 25 A solution of Part D conmpound (336 ny,
0.941 nmmol ) and Exanple 1 Part G conpound (225 ng, 1.04

mmol ) in absol ute ethanol (3 m_) vvas refI uxed under ar gon

overnight (20 h) and cooled to a white solid
precipitated. The mixture vva&u'[%‘o‘é Y'Mémﬁ‘!"yabq‘ﬂ N?%[E%QHQ‘FR!“%e

resulting residue was PP oned between Et OAc (20 nL) and
saturated WO 98:p62037-160°C

PCT/ US96/ 00824 MS (Cl, + ion) (M+H) 510 - 13-

NaHCO err] (10 mL). The organic |ayer was washed with water (5 mb)

and brine (5 nL), then dried over
5 Anal. Calcd. for C33H3gN302 ¢ 0.5 Hz0:

C, 76.41; H, 7.77; N, 8.10
Found: C, 76.37; H, 7.70; N, 8.02.

1s.

NH

9-[4~-[4~-(2,3~-Dihydro-l1-oxo-1H~-isoindel-2-yl) -1~
piperidinyl]butyl]-N-(2,2,2-triflucroethyl)-SH-
fluorene-9-carboxamide

m.p. 143-146°C
16 MS (ES, + ions) m/z 562 {(M+H)
Anal. Calcd. for C33HagN3F302:
C, 70.57; H, 6.10; N, 7.48; F, 10.15
Found: C, 70.04; H, 6.18; N, 7.34; F, 9.87.

°,,,

N/\’
9-{2-[4-(2,3-Dihydro-1-oxo-1H-isoindol-2-yl}- 1-pspendmyl]ethyl]-N-propyl-
9H-tluorene-9-carboxamide, monohydrochioride.

20 16.
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Na[err] SO err]. Evaporation gave 415 ng of a colorless oil, whi ch

was purified by flash chrommtography on silica 5 gel (

wi TH 25% acetone/CH[err]C][err] to give 205 ng of the desired free

amne as a colorless oil. To a solution of the am ne

pr epared 308Y%Ead2bs Et[err]O (3 nL) was added 1N HecrEsjsmos4O (3 nl,
nmol ) . The m xture containing a° QZm“ry solid was concentrated

10 in vacuo to give a gummy glass. The product was di ssolved in

i sopropanol (2 nlL) and hexane (15 nl) was added to precipitate the

product. The m xture was concentrated in vacuo to give a foany

solid, whi ch was dried at 60[err]C overni ght under high vacuum

15 to give title conpound (206 ng, 41% as a white foam Anal .

Cal cd. for C[err]H[err]CiN%err]Qerr] * Herr]O C

72.27; H 7.19; N, 5.11, 6. 46 Found: C 72.36; H 7.21; N,

5.02; d, 6.59. 20 : Exanple 3
(E)-9-[4-[4-(1, 3-Di hydro-1| - oxo- 2HNg2Andp! - 2-yl ) - 1-
pi peridinyl]-2-butenyl -2, 7-di fl uor of N-}Z, N2~
trifluroethyl)-9Hfl uorene-9-carbq 25 Jerr] WO 96/ 26205
PCT/ US96/ 00824
QL2
N “on,
9{4-[4-(Anetylammo)-1-pupendmyl]butyl]-N—propyl-sH-ﬂuorene-

9-carboxamide,
m.p. 133-135°C
5 MS (Cl, + ion) (M+H) 448
Anal. Calcd. for CagHajN302 » 1.0 H20:
C, 72.23; H, 8.44; N, 9.02
Found: C, 71.94; H, 7.90; N, 8.88.

10 18.

.

N-Ethy}-9-]4-{4-(2,3-dihydro-1-0x0-1H-isoindol-2-yl)-1 -piperidinyl]butyl)-9H-
fluorene-9-carboxamide

m.p. 137-140°C
MS (Cl, M+H*) m/z 508+
1§ Anal. Calcd. for C33HaiN3O2 - 0.29 H,0:
c, 77.27; H, 7.39; N, 8.19
‘Found: C, 77.05; N, 7.38; N, 8.41.
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A [err] To a THF (25 m) supension of 2,7-di am no-

5 fluorene (Aldrich) (7.17 g, 0.Q036 nol) at -10C under. argen—was
added aqueous HBF[err] (71 nm_L, 1.13 nol, 48- 5099 . Near the end of
addition stirring becane o difficult due to solid formation, although
nmost of wddiResfS! i d went into solution upon conplete ad PET/BYH6/00824 1 ()
.of acid. A saturated aqueous solution of sodi UA®" nitrite (7.1 g in
11 nL, 0.103 nol) was added and after 1.5 h the m xture was
filtered, washing with 5% "~ aq. HBF4, MeOH, then ether, and the
collected solid dried briefly on the fliter flask. The resulting

15 brown solid (9.7 g) was used in the subsequent reaction.

The above solid was suspended in xylenes (100 m ) and heated to
110[err]C for 2 h, with gas evgl ution observed, then brought to
reflux for an additional 26 h. The sgl uti on was decanted from a bl ack
tar in the reactlon flask andgt Ny vO | es removed under high
vacuumto give a dark tan solid (7.5 § ; was crystallized
fromhot EtOH to give title conpound .4 g) as a colorless solid.
An et her wash of the 25 black tar wayy ith the nother I|iquor
and concentrated in vacuo. The o{ly-solid {esfdueg(4.3 g)
was purified by flash colum chronat ogr ajhy (SlCIer::ﬁ 9 by 16 cm,
eluting with hexanes then 2.5% Et OAc: hexanes, 39 ve title '
conpound (2.44 g, total 30 3.84 g, 52%yield) as 3 rless solid.

8-[4-{4-(2,3-Dihydro-1-ox0-1H-isoindol-2-yl)- 1-piperidinyljbutyl}-N-2,2,2-
trifluoroethyl-9H-xanthene-9-carboxamide.

5 m.p. 164-166°C (dec)
M.S. (FAB) m/z 578 (M+H)

CLC

s Qe

9-{4-{4-(2,3-Dihydro-1-oxo- 1H-isoindol-2-yl)- 1 -piperidinyljbutyl]-N-propy!-
10 9H-xanthene-g-carboxamide.

20.

m.p. 62-65°C
Anal. Calcd. for CagH3g03N3a+0.5 H20:
C, 74.70; H, 7.37; N, 7.69
15 Found: C, 74.45; H, 7.32; N, 7.56
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WD 96/ 26205 - 75 - PCT/ US96/ 00824
B. e [erc]
m )y solution of Part A conpound 5 (1 38 g 6. 82 mol) at -5[err]C
(i cel/brine bath) under S argon was added dropw se n-BuLi (3.4 ml,
8.50 Ml 2.5 Minhexanes). After 1.15 h, cr wshag9aosisd CJ err]
(excess) mas a&&%d followed by Et[err]OY %’n1), and t he reaction
allowed to stir at roomtenperature for 19 10 h. The brown col ored
reaction mxture was cool edst:0 0C, quenched with 2N HCl, and the
aqueous | ayer extracted twice with EtOAc. The conbi ned or gani cs
were dried over Na2SO4 and evaporated in vacuo to give crude title
conmpound (1.64 g), as a colorless 15 solid suitable for the next
reaction. Trituration wi t h hexanes CEE renove unreacted starting
mat eri al Part A conpound.
9-[4-{4-(2,3~-Dihydro-1,3~dioxo~-1H~ispindol-2-yl)-1-

piperidinyl]butyl]-N-propyl-9H-fluorene-9-carbox-

A solution of Example 12 Part A compound (500

mg, 1.05 mmol), diisopropylethylamine (0.4 mL, 2.31

10 mmol) and phthalic anhydride (170 mg, 1.15 mmol) in
toluene (3 mL) was refluxed for 5 h, then cooled to
RT. Dichloromethane (80 mL) was added and the
solution was washed with water (2 x 30 mL), brine (2
X 30 mL) and dried over MgSQ4. Purification was

15 performed by flash chromatography on silica gel (50
g), loaded and eluted with 2.5% methanol in )
dichloromethane. Pure fractions were combined and
evaporated to give a white solid. The resulting
product was dissolved in ethyl ether (5 mL) and a

20 solution of hydrochloric acid in ethyl ether (0.77M,
2.0 mL) was added. The reaction was stirred at RT for
10 min, then evaporated to dryness. The product was
dried in a vacuum oven (50 °C, 18 h) to give title
compound (440 mg, 73%) as a white solid.

25
m.p. 125-130°C
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C. [err] 20 A solution of Part B conpound (2, 7-

di fl uor of I uor ene-9-carboxylic: aci d)_(500mg, 2.05 nol ) +Aa—5—+t of
THF was cooled to -30[err] C under an 25 argon atnosphere and 2 equiv.
of a 2.5 Msolution of - . n-butyl lithiumin hexane (1.64 m, 4.1
mmol ) was woossided. The i xture was stirred for 5 nin. aPCTAU6EME2EC
and was then added to a cold (-30[err]C) solutT of 1, 4- WO

96/ 26205 PCT/ US96/ 00824

-76 -. dlbronn P<but ene (2.14 g, 10 mol) in 4 mM of THF

The reaction mxture was stirred at -30[err]C for 30 mn

Anal. Calc. for C34HagClN30O3 » 1.3 H20:
C' 68-57: Hl 6.87: N' 7-06: cl. 5095
Found: C, 68.71; H, 6.66; N, 7.01; Cl, 5.82.

5 Example 22
9-[4-[4-(2,3-Dihydro-l-oxo-1H~-isoindol-2-yl) -1~
piperidinyl)butyl] -N-propyl-9H-indeno{2,1-b]-~

i

oo

10

A THF (5 ml) solution of l-aza-fluorene (233

15 mg, 1.39 mmol; prepared from benzo(f)guinoline by
known procedures, Kloc, K. Journal f. prakt. Chemie,
319, 959-967 (1977) and Kloc, K. Heterocycles, 9,
849-852 (1978)) and n-propyliso-cyanate (0.13 ml,
1.39 mmol) was degassed three times by cooling to

20 -78°C, evacuating, and allowing to warm to room
temperature, and finally purging with argon. To the
degassed solution at -10°C was added dropwise sodium
bis (trimethylsilyl)amide (1.4 ml, 1 M in THF}. After
5 min, a second portion of n-propylisocyanate (0.13

25 ml, 1.39 mmol) was added to the red solution. The
now green colored reaction mixture was gquenched after
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and was then quenched with 1 N HC and extracted with ethyl acetate
(3x10 m). The ethyl acetate.extract — ——b——Mas-uashed W th waters—b+ne
and dried over anhy. . odi um sul fate. The crude naterial was
purified on a Merck+EM silica colum eluting with 5%

| sopr opaneg ssrsisor omet hane vyi el di ng 480 %1(62% of PCT/U$96{00824 c onpound
as a colorless solid, mp. 142-146[err]C’ D. J[err]
The Part C carboxylic acid (465 ng, 1.23 nmol) 15 was dissolved in 10
m .of dichl oronet hane and DVF (50 m ) was added. The m xture was
cooled to O[err] C under an argon atnosphere and oxalyl chloride
(165 ng, 1.3 nmol ) was added and the m xture allowed to warmto
anbi ent tenperature and stir for 2.5 hrs The 20 m xture was

evapor at ed several té\ﬂﬁﬁxerr %1 F%n wl‘f"c')‘w g }g{ggtﬁ‘r&yi F‘,Ilh%I Q%u%ﬁgsgrcfge

acid chloride as a
chl ori de was di ssdiayetr wass amtrci:tEHFmth EtOAc grithe cutgahiias @@shweder an

?rlgf)n afd nospher e. with r?&&nggr aetilenl fameﬂené 346, Hhd bvapdrakkd\ds a:diggé
olloned 1y 3 a3 S Sasked o e e “ae L
tenperature an8 stThe cemidiughwasTparifaedi by flash colums quenched by
?ggizgg mS?t : TﬁgdicE@Jﬁl&ﬁéb@ﬁbﬁya%zhcmgobﬁfféféd & M dd fYls gperate
' , eluting with 20% EtOAc:CH2Clz, and flushing with
5% MeOH:CH2Cl2 to give title compound (202 mg, 58%
vield) as an orange colored solid. mp 131-133°C.
10

HO\/\/\ :
B. O-SiPh,tBu

To a THF (100 ml) suspension of sodium hydride

(4 g, 60% oil dispersion, 0.10 mol) at 18°C (cool

15 water bath) under argon is added 1,4-butane-diol.
After stirring at room temperature for 14 h, t-
butylchlorodiphenylsilane (26 mL, 0.1 mol) was added
in rapid drops. The reaction was quenched after 30
min with H;0 and the aqueous layer was extracted with

20 hexanes. The organic layer was dried over NaSO; and
evaporated to an oil (33 g). The residue was
purified by flash column chromatography (silica gel,
10 by 26 cm), eluting with CHsCla, 5, 7.5, and then
10% EtOAc:CH2Cl; to give title compound (24.5 g, 74%)

25 as a colorless oil.

|
o, NTN"ospnaeu

To a THF (70 ml) solution of Part B compound
30 (5.48 g, 0.0167 mol), triphenylphosphine (4.3 g,
0.0164 mol), and imidazole (2.49g, 0.0366 mol)} at 0°C
was added a THF (15 ml) solution of iodine (4.23 g,
0.0167 mol) over 10 min. After 1 h at room
temperature, the reaction was cooled to 0°C and
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WD 96/ 26205 ' PCT/ US96/ 00824

-77- product was purified on a Merck EM-silica coldmm—-
eluting wiith 10% ethyl acetate / hexane yielding 230 ng (38% of
title conpound as a pale yellaw solid. 5 E. [err

A sol ution of wbaseeas corpound (184 mgy, 0.4 _4a5_ mOI) in CT/US96/00824
dinmethylformam de (3 m) was stirred under q% an argon at nosphere and
pot asssi um car bonate (55 ny, _ 0.4 mmol) was added, followed by the
addi tion of Exanpl e 1.:Part G conpound (95 ng, 0.44 mmol) and the
resulting mxture was stirred overnight at anbient tenperature. The

reaction was diluted with ethyl 15 acetate and washed with water, brine
and dried over

qguenched with 5% aqueous sodium bisulfite. The
mixture was diluted with H20 and hexanes, the organic
layer washed with H20, saturated NaKECO:, and brine.
The organic layer was dried over Na2SO4 and

5 evaporated to an oily-solid. The residue was
triturated with hexanes, cooled to 0°C, filtered and
the volatiles removed in vacuo to give an oil (7;35
g). This residue was purified by flash column
chromatography (SilicAR” buffered silica gel, 5 by 10

10 om), eluting with 30% CHxClz:hexanes toc give title
compound (6.2 g, 84%) as a colorless oil.

D.
o

/\/H O-SIPh,tBu

D' b

A THF (9 ml) solution of Part A compound (400
mg, 1.58 mmol) was degassed three times by cooling to
~-78°C, evacuating, and allowing to warm to room
temperature, and finally purging with argon. To the

20 degassed solution at 0°C was added dropwise n-Buli
(1.3 ml, 2.5 M in hexanes). After several minutes,
Part C compound {(0.63 ml, 1.82 mmol) was added to the
red solution. The now brown colored reaction mixture
was quenched after a further 1 h with saturated

25 NH4Cl. The aqueocus layer was extracted twice with
EtOAc, the organics dried over NasSOq, and evaporated

15

in vacuo to give an orange colored oil (1.07 g). The
residue was purified by flash column chromatography
{SilicAR” buffered silica gel, 5 by 8.5 cm), eluting

30 with 8% EtOAc:CH,Cl; to give title compound (817 mg,
92%) as a colorless oil.
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anhy. sodiumsulfate. The solvents were evaporated - and the crude
resi due was purlfle_d_o_n_a_MaLc.IL_EM _—silica-caolum el uting—-wth 5%

i sopr opanol / di chl or onet hane y| el ding 230 nmg (96% of 20 title corrpound
as a colorless solid. Anal Cal c' d for

C[err]H[err]l\i[@gan}sﬁ{serr]qer'r]' # 1.7 Herr]Q, PCT/gS96888285. |
537, N 6.72; F, 15.18 Found: C, 630234 H 5.34; N, 6.45; F,

15. 14. 25 mp. 168-170[err]C. WO 96/ 26205

PCT/ US96/ 00824 - -78-

9-[4-[4-(1, 3-Di hydro-| -oxo-2Hisoindol -2-yl)-I-
pi peridinyl]butyl]-2,7-difluoro-N-(2,2,2-trifl uo-

roet hyl ) -9H-f | uor ene- 9- car boxam de 5 [err]
EI
/\/H o OH
N
/ A\
——
5 To a THF (3.5 ml) solution under argon of Part

D compound (800 mg, 1.42 mmol) was added dropwise
tetrabutylammonium flucride (1.5 ml, 1 M in THF).
After 2 h, a second portion of tetra-butylammonium
fluoride (0.15 ml, 1 M in THF) was added and the

10 reaction mixture was allowed to stir a further 1 h.
The reaction mixture was partitioned between H>0 and
EtOAc. The agueous layer was extracted 3 times with
EtOAc, and the organics washed with brine. The first
organic layer contained less ammonium salts and was

18 dried over NazSO4, and evaporated in vacuo to give
an oil (885 mg). The residue was purified by flash
column chromatography (SilicAR® buffered silica gel,
90 g), eluting with 4.5% MeOH:CH2Cly to give title
compound (437 mg, 95%) as a colorless oil.

-~

20

SUBSTITUTE SHEET (RULE 26)



A sol ution of Exanple 3 conpound (100 ng, O0.17 _ mol) in 2 nm of DW
and 2 m of nethanaol

stirred under

a

containing .. __10 30 nyg .of .10%pal | adi um.on—carbon was
hydr ogen "at nosphere (balloon) for 18 hrs. The

reaction was filtered through a 0.2 nmnylon filter to renove the

cat al yst and {hrospgtogent evapor at ed

colorless oil.

The

yi el di ng the crudeCHPR0eR24as a
15 product was purifiédQﬁT21hmrck EM silica colum

eluting 5% 1 PA / dichloronethane yielding 91 ng (90% of title
conpound as a colorless solid. - m p. 150-152[err]C 20

Anal Calc'd for CJerr]l]Herr]Nerr]Ferr]O[err] + 1.75 H20:

C, 63.01; H 5.69; N, 6.68;, F. 15.10 Found: C, 63.05; H 5.50; N,

6.48; F, 14.99.
PCT/ US96/ 00824

10

15

20

25

WD 96/ 26205

-79 -
F. _

0 Br

/ N

To a CHaCla {5 ml) solution of Part E compound
(231 mg, 0.712 mmol) and triphenylphos-phine (285 mg,
1.09 mmol) at 0°C under argon was added N-
bromosuccinimide (153 mg, 0.860 mmol). After 2.15 h,
a second portion of N-~bromosuccinimide (18 mg, 0.101
mmol) was added and the reaction stirred 45 min at
0°C and 15 min at room temperature. The reaction
mixture was then quenched with 10% sodium bisulfite
and the aqueous layer extracted twice with CH2Cl,.
The combined organics were washed with brine, dried
over NaS0O;, and evaporated in vacuo to give an
oily-solid residue (653 mg). The residue was
purified by flash column chromatography (Silicar”
buffered silica gel, 68 g), eluting with 10.5%
EtOAc:CH2Cls to give the unstable title compound (217
mg, 78%) as a colorless oil. .

G.

o~

oo

To a DMF (1.6 ml) solution of Part F compound
{180 mg, 0.465 mmol) and Example 1 Part G compound
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Exampl e 5 (2)-9-[4-[4-(2, 3-Di hydro-1-oxo0-1Hi soi ndol - 2-yl ) - 1-

pi peridinyl]-2-butenyl]-Npropyl-9Hfl uorene-9.- car boxam-de
nmonohydr ochl ori de 5 [err] A
Butyllithium (8.4 nL, 2.5Miri"he , 21 mmol) was added dropw se
over 10 m n y@og2e36¥ Ut i Oon of fl uor engcar boxyl i c acPETURIEH0$24h

Chem cal Co.) (2.10

(135 g, 0.624 mmol) under argon was added KyCO3 (65
mg, 0.47 mmol). After 18.15 h, the purple colored
reaction was partitioned between dilute NaHCO3 and
EtOAc. The agqueous layer was extracted twice with

5 EtOAc, the combined organics were washed with H30,
brine, dried over Na2S0O;, and the volatiles were )
removed in vacuo to give a purple colored oil (230
mg) . The residue was purified by flash column
chromatography (SilicAR” buffered silica gel, 26.5

10 g), eluting with 5 then 6% MeOH:CH2Clz, to give title
compound (83 mg, 34% yield) as a colorless foam.
Additional title compound was obtained as a mixture
(96 mg, 92% pure by HPLC, 72% yield)

15 mp 52-54°C.
MS: (electrospray, M+H*): m/z 523+,

Example 23
2,3-Dihydro-2-[1-[4~-hydroxy-4-(9-propyl-9H-£fluoren-9-
20 A s . 4 A4 s 1.

A solution of Example 2 Part D free amine (300

25 mg, 0.61 mmol) in 12 ml of methanol was cooled to 0°C
under an argon atmosphere and 2 equiv. of sodium
borohydride {48.5 mg, 1.28 mmol) was added. The

reaction mixXture was stirred at 0°C for 45 min. The

reaction was quenched with 1 N hydrochloric acid and
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g, 10 mmol) in THF (50 nL) at O[err] C under argon. 15 During addition

of the first equivalent of Buli, the_ —reaction-becane thick-—w-th a
white precipitate which becanme yell ow and cleared after addition
of the second equi val ent. The reaction was stirred at 0C

for 20 min, thewoeéms2es, 4-di chi-oro-2-butene (1.248k. 20  11PRREGSISREA
added dropvm se over 5 mn. The reaction | i ghtened in color during
addition and was stirred at . . O[err]C for 3 h, -then poured into 1IN
HC (50 nL) and extracted with CH[err]Cl[err] (3 x 50 mL.). The
conbi ned WD 96/ 26205

PCT/ US96/ 00824 - 80-

organic |layers were washed with brine (30 nL) then dried over

MySO err] Evaporation Pl Q%gﬂ%@eé a:LQhOEtﬁde acetate y?! ! Vﬁ(P 1)c0on ieni ng

crystalline solid. The a was, triturate mnth exane
(20 nL). The 5 ﬁ&FH&F&nFaﬁ/ayaabe n‘t’éﬂh brine g Shigk gneme@dium
under hi gh vacuumto gl salZata.g Ei:apotranzenlyﬂelded an o:.ly residl@ &hich

suspensi on of the Cr“deg%§'313%33@%9d1n dzch d@7z”§%d§¥ﬁ”d

"N, N-di net hyl f or mam de err err
under argon was adde® ulfeteo?'&FinVéﬁP&’FE‘é s, 561?14_ r?f a colorless

CHerr]Cl[err], 7.16 neblid. The crude product was pur:.f:.ed on a Merck EM
silica column elut:.ng with 5% '
methanol/dichloromethane vielding 290mg (96%) of
title compound as colorless solid.

10
m.p. 75 - 78°C.
MS(CTI) m/z 495 (M+H).

. Example 24
1§ 2,3-Dihydro-2~(1-(3-[(9-propyl-9H-fluoren-9-yl)-

20

To a THF (100 ml) solution of fluoren-9-one
(9.12 g, 0.051 mol) at -10°C under argon was added
25 dropwise n-propylmagnesium chloride (25.4 ml, 2 M in
ether). After 1.15 h, the orange colored reaction
mixture was quenched with saturated NH4Cl. The
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The reaction bubbled for 10 mn, then the reaction was stirred at
RT for 1.5 h, at \m.L_c.h_LJ_n:e__.a.L.J_sollds +ssol ved. Fhe—+eacti on

was concentrated in vacuo to give an orange oil. The crude acid
chl ori de 15 was dissolved in CHerr]Cl[err] (15 nL) and cooled to
O[err]C. - wo9sne2s Propyl aniie* (1.2 nl, 14.3,p%0l) was add«?&'rﬂ"sme

over 1 mn, and the reaction was stlrred at err]C for 10 mn.
The reaction was partitioned between Et QAc (50 nmL) and water (20
m.). The organic layer was i~ 20 washed with 1IN HOJ (2 x 20 nL) and brine
(20 m), then dried over MgSOJ err]. Evaporation gave 1.7 g of an
orange oil, which was purified by flash chromat ography on silica
gel (150 g) eluting with CH err]Cl[err] to give title conpound

S(Bl [28[ g (5234(;/0 Da?l gr gﬁlﬁous Efér \¥§é '%}!\Ez@éted twice with EtOAcs: the

2-yl)-1-pi peri di nyI ProapiFEnypph Rgﬂf’o"pﬂllbme' dried over NazSO; and
f1 uor ene- 9- car boxane¢@apoatelly dhoesdds itte give al)oily-solid pesigue of Part

A compound (440 ng, 3 I rt G conpound (337

ng, 1.56 m%?‘)’9 ﬂ DIVFTh§ %iauﬁ%ﬁﬁ’%ﬁ%sa Egat ed at 50[err]C

overni ght, cool & t 6TR¥taiharatien sbramBtotk:d20 to givegritle | eemeayndinder
t d with 14% i -hydroxyfluorene (4

hi gh vacuum at RT. Ebatafshdde W) R0 -

PCT/ US96/ 00824 g, 30% yield) as a colorless so%.:.d Material was

sufficiently pure for the subseguent reaction.

10 B.

Q@

To an AcOH {25 ml) solution of Part A compound
{(3.64 g, 0.014 mol) and methyl 3-mercaptopropionate
15 (1.62 ml, 0.015 mol) under argon is added
concentrated H2S04 (7 drops). After stirring at room

temperature for 24 h, the reaction was concentrated
to 1/3 the original volume and diluted with H20. The

aqueous layer was extracted with EtOAc and the -

20 organic layer washed with 1 N NaOH. The basic wash
was extracted 3 times with EtOAc, the combined
organics extracted with brine, dried over Na2S0O4 and

evaporated to an oily-solid of the structure (Bl)

s OMe

920
{5.55 g). {Compound B{l) was

25 sufficiently pure for the subsequent reaction.
Rf = 0.49 (25% EtOAc:hexanes).
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was partitioned between CH2C12 (20 nlL) and saturated NaHCO err] (7

mL). The organic | ayer_was washed with - brine (5 nl) and. dri-ed--over
Na[err] SO err]. Evaporation gave 900 ng of a pale yellow oil,

whi ch was purified by 5 flash chromat ography on silica gel (75 Q)

el uting wo 96sasRdsh 3% MeOH CH2C 2 to afford 467 ng of thePEFESIHAEM

as a white foam The free anim®8r epared above was

di ssolved in MeOH (3..m) and treated with 1IN HO/Et[err] O (3 niL),
t hen 10 concentrated in vacuo. The resulting foam was heated

at 50[err] C under high vacuum overnight then for 6 h further at
60[err]C to give title conpound (420 ngy, 58% as a white foany
solid. 15 Anal. Gﬂuiforqu]WeH]GMeH]qu]* 0. 7H20:

C, 71.81; H 6.98; N 7.39; d, 6. , C, 71.86; H_ 7.34;
N, 7.34; d, 616 To an EEPH (35 wgmﬁelm‘»b%daﬁ SIPaGREI 1
to 5, 20 the foll o(d8h mgldil.9%6ammodipeasdaddedeNaBRpaisil mg, 0.012

6. 2, 3-Di hydro-2-] -ox rs 9

f1 uor ene- 9- yl)ethyl]- plperlcfi §9ggﬁggﬁhg ﬁﬁernzght, the re%Fﬁzqn m;xture
nonohydr ochl ori de Jﬁd to 0°C and quenched wzth saturated NH4C1

5 The aqueous layer was extracted with EtOAc, the
organic layer washed with brine, dried over NazSO4
and evaporated to an oily residue (390 mg). This
residue was purified by flash column chromatography
(silica gel, 3 by 10 cm), eluting with 3%

10 EtOAc:CH2Clz to give title compound (110 mg, 38%
vield from Part A cqmpound) as a colorless oil.

C.

ST

To a pyridine {(0.75 ml) solution of Part B

compound (110 mg, 0.369% mmol) at 0°C was added p-
toluenesulfonyl chloride (80 mg, 0.42 mmol) and the
reaction slowly allowed to come to rocom temperature.

20 After 4 h and 7.5 h, more p-toluenesulfonyl chloride
(60 and then 40 mg, 0.52 mmol) was added at room
temperature and the reaction was stirred at 5°C
overnight. A final portion of p-toluenesulfonyl
chloride (40 mg, total 1.15 mmol) was then added and

25 the reaction stirred at room temperature for 8 h.
The reaction mixture was partitioned between EtOAc
and saturated NaHCO3. The agueous layer was

15

extracted 3 times with EtOAc, the organic layer
washed with brine, dried over Na2S04 and evaporated

30 to an oily-solid (200 mg). This residue was
preabsorbed onto Celite and purified by flash column
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MS (ES) 465 (M-H) mp 146-149[err]C WD 96/ 26205

PCT/ US96/ 00824 —ia =82 - —Anal .
Calcd. for (JQerrJHerr]CiINJerr]Oerr] * 0.95 Herr]O: Cal cd: C,
71.85; H 6.79; N, 5.41 ";yﬁFound: C 72.29; H 7.22; N, 5.37

5 7. ( Yo 96rdsd0d 4- (2, 3- Dithydr o- | - oxo- 1Hi soi ndol - PCT/US96/00824
2-yl)-1-piperidinyl]-2-butenyl]-Npropyl - 9H 109- f1 uor ene-

9- car boxam de, nonohydrochl ori de [err]

chromatography (silica gel, 3 by 8 cm), eluting with
15% EtOAc:hexanes to give title compound (110 mg,
66% yield) as a colorless oil.

{

5 D.

A mixture of Part C compound (102 mg, 0.227
mmol), Example 1 Part G compound (64 mg, 0.2%96 mmol),
10 and K»CO3 (34 mg, 0.246 mmol) in isopropanol (1.5

ml)} under argon was refluxed for 6 h. 2After cooling,
the reaction was partitioned between saturated NaHCO3

and EtOAc. The agueous layer was extracted twice
with EtOAc, the combined organics were dried over

15 NazSO; and the volatiles were removed in vacuo to
give an oil (126 mg). The residue was combined with
another crude residue from an identical reaction
using 48.6 mmol of Part C compound (146 mg totdl).
The mixture was purified by flash column

20 chromatography (silica gel, 3 by 5.5 cm), eluting
with 4% MeOH:CH3Clz to give impure title compound
(108 mg). The mixture was further purified by flash
column chromatography (silica gel, 12 g), eluting
with 4% MeOH:CH2Cl, to give title compound (101 mg,

N 25 74% yield) as an oily foam.
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10 M5(d) 520 (MHH) np 115-116.5[err]C Anal . Cal cd.
Cerr]Herr]Nerr]Olect] Caled: . C 7858~H- 7.18; N, -8-09—-
15 Found: C, 78.49; H 7.26; N, 8.06. - 8. '

9-(3-[4-(2, 3-Di hydro-1-oxo-| Hisoi ndol - 2-
-1 - pi peri di nyWwppsreees | - N- pr opyl - 9H

|
1 uor ene.. PCTNIEIH

20 - WO 96/ 26205 -110 -

PCT/ US96/ 00824

10

15

20

- 83- [err]

MS: (electrospray, M+R*): m/z 497+,

Anal. Calcd. for CisH3gN20S.0.26 H20:
C, 76.64; H, 7.34; N, 5.59

Found: C, 76.73; H, 7.27; N, 5.51.

Example 25
2.3-Dihydro-2-[1-[3-[(9-propy1-SH—fluoren-S-yl)-

- - 3 - - -— - e

o\\s/’:/\—-—uo— nj\:©
GO

Y
S0

To an AcOH (25 ml) solution of Example 24 Pa
A compound (3.64 g, 0.014 mecl) and methyl 3- .
mercaptopropionate (1.62 ml, 0.015 mol) under argon
is added concentrated H>SO; (7 drops). After
stirring at room temperature for 24 h, the reaction
was concentrated to 1/3 the original volume and
diluted with H20. The agueous layer was extracted
with EtOAc and the organic layer washed with 1 N
NaOH. The basic wash was extracted 3 times with
EtOAc, the combined organics extracted with brine,

dried over NazS04 and evaporated to an oily-solid

{5.55 g, > 100% recovery).
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MS. (ES,
78.07._H,

Exanpl e 9

+ ions) me 508 (MH) np 172-175[err] C Cal cd:

7.34: N,

8.28 «_ Found: C22.8Q H_ 7 50, N 8-10

[err]

WO 96/26205

10

15

20

25

30

PCT/US96/00824
-111-

To a CH2Clz (25 ml) solution of crude compound
prepared above (1 g, 2.63 mmocl) at 0°C under argon
was added 3-chloroperoxybenzoic acid (1.41 g, 6.13
mmol, 75%) and the reaction brought to room
temperature. After 1.45, 4.1, and 6 h, more 3-
chloroperoxybenzoic acid (0.25, 0.3, and 0.2 g, total
9.39 mmol) was added. The reaction was stored at
-80°C after 8 h. After warming, the reaction mixture
was partitioned between 1 N NaOH and EtOAc. The
agueous layer was extracted twice with EtOAc, the
organic layer washed with brine, dried over Na»SO4
and evaporated to an oily-solid residue. This residue
was purified by flash column chromatography (silica
gel, 5 by 9 cm), eluting with 18% EtOAc:hexanes to
give title compound (630 mg, 67% yield from Example
24 Part A com@ound) as a colorless solid. mp 74-77°C.

Anal. Calc. for CzpH22803 « 0.29 H0:
C, 66.04; H, 6.26; S, 8.81
Found: C, 66.04; H, 6.11; S, 8.45.

B.

To an EtOH (14 mlf suspension of Part A
compound (559 mg, 1.56 mmol) at 0°C under argon was
added NaBHg (80 mg, 3.36 mmol) and the mixture
brought to room temperature. After 1 h, the reaction
mixture was cooled to 0°C and a second portion of
NaBH; (80 mg, 3.36 mmol) was added. After 5 h at

room temperature, the reaction mixture was quenched

SUBSTITUTE SHEET (RULE 26)



15 The title conpound was purchased from Al drich Chem cal Co.

WD 96/ 26254 PCT/ US96/..00824 —_————
- 84- B. [err] A solution of Part A
al cohol (1.58 g, 10.0 5 mml) and butanethiol (0.72 g, 8.00 mmol) in
10 mL of Wi 9626205 onet hane at -20C was treated w t h bor on PCT/US96/00824
triflouride etherate (1.28 g, 9.00 nmol). The -112- reaction was stirred
for 1 h at -20[err]C and warned to roomtenperature. After stirring
for 18 h the T

10

15

25

at 0°C with saturated NH4Cl and the mixture stirred
at room temperature for 30 min. The aqueous layer
was extracted twice with EtOAc and the combined
organic layers were evaporated to an oily residue.
This residue was co-evaporated 3 times with MeOH to
give 500 mg of oily-solid. After pre-absorbing onto
Celite, the residue was purified by flash column
chromatography (silica gel, 5 by 7 cm), eluting with
3% MeOH:CH2Clz to give title compound (328 mg, 64%
yield) as a colorless solid. mp 111.5-112.5°C.

C.

928

To a CH2Clz (5 ml) solution of Part B compound
(308 mg, 0.933 mmol) and triphenylphosphine (490 mg,
1.87 mmol) at 0°C under argon was added N-
bromosuccinimide (210 mg, 1.18 mmol). After 2 h, a
second portion of N-bromosuccinimide (40 mg, 0.34
mmol) was added and the reaction stirred an
additional 1 h. The reaction mixture was then
quenched with 10% sodium bisulfite and the aqueous
layer extracted twice with EtOAc. The combined
organics were washed with H;0, brine, dried over
NazS04, and evaporated in vacuo to give an oily-
solid residue. The residue was purified by flash
column chromatography (SilicAR” buffered silica gel,
S by 9 cm), eluting with 6.7% hexanes:CH2Cl,, then
CH2Clz to give the unstable Compound C(l) of the
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10 reaction was concentrated in vacuo, and the crude product was

purified by colum_chroomataography on si-llca gel (100 g) —-wi-th—hexanes -
foll owed by 1:9 di chl or onet hane/ hexanes to give 1.54 g (75% of
title conpound as a c0lor|ess oi l. 15 C. Jerr]
A sol uti ogoeknélest B compound (1.0 g, 3.93 20 mmol ) [RCTAB%%8Y THF at
-78[err]C was treated with n- ' butyk4gthiumin hexanes (1.75 ni,
4.40 mol ) foll owed by 1-chl oro-4-brono-butane (0.81 g, 4.70 mmol).
The reaction was ‘stirred for 0.5 h and warnmed to room
tenperature for 18 h. The reaction was diluted with 25 30 nL of aqueous
NH err]d solution and 30 nL of ethyl acetate. The organic fraction
was dried (Na[err]SJerr]) and concentrated. The crude product was
purified by WD 96/ 26205
PCT/ US96/ 00824 - 85-

Qﬁﬁg/,\~,ﬂr

structure i (283 mg, 77% yield) as a

colorless solid. mp 83-86°C.
A DMF (2 ml) solution of Compound C(1l) (234

mg, 0.595 mmol) and Example 1 Part G compound (155

5 mg, 0.717 mmol) under argon was stirred for 15 h. A
second portion of Example 1 Part G compound (17 mg,
0.078 mmol) was then added, followed in 4 h by K2CO;
(33 mg, 0.239 mmol). After 24 h, the cooled reaction
mixture was partitioned between saturated NaHCO: and

10 EtOAc. The agqueous layer was extracted with EtOAc,
the organics were washed with brine, dried over
Na»>S0O4 and the volatiles were removed in vacuo to
give an oil (357 mg). The mixture was purified by
flash column chromatography (silica gel, 3 by 12.5

15 om), eluting with 5% MeOH:CHyCl; to give impure title
compound (222 mg), as well as pure title compound (76
mg, contaminated with 10% DMF). The pure title
compound was crystallized from EtOAc:hexanes to give
title compound (39 mg) as a colorless solid. The

20 impure title compound was further purified by flash
column chromatography (silica gel, 24 g), eluting
with 5% MeOH:CH2Cls to give title compound (153 mg,
192 mg total, 61% yield). mp dec. 138-141°C. MS:
(electrospray, M+H*): m/z 529+,
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col um chr omat ography on silica gel (50 g) with 2:98
acet one/ di chl oronet hane (500 n) follaowed by 15: 85 —. —
di chl or onet hane/ hexanes 'to give 1.00 (73% of title conmpound as a

colorless oil. 5

D. [err] To a

sol ution of Panyo9ssdids i de (0: 30 g, 0.86 10 mol ) i n-di chl PCFRsHHE82E (5
m.) at O[err]C was added 3- chl or oper oxyildrzoi c acid (0.37 g, 80%
by wei ght = 0.1.72 mmol ). in one portion. The m xture was stirred
for 1 h then partitioned between 0.1 MKlerr]CJerr] (20 m) and
ether (30 nL). The organic fraction was dried 15 (Na2S™4) and
concentrated. The crude product was purified by colum

chromat ography on silica gel (50 g) with 15:85 ethyl

acet at e/ hexanes to give 0.24 g of sul fone as a colorless oil.

To a solution of the suldinads €aledid GOFOCQ‘A'IQNZO:;S'IQ(DI H2% mmol) in
2-butanone (10 nL) at RT was a deqo 29; §°@i“WN'Q9 (1.00 g, 6.66

nol ) in one portion.

ture was refluxe or 30 h when it was

di | ut ed Wi th ma?@NnFQOCMLYOaﬂE'eﬁheﬁ $8p M4 )4-%6rhe organic
fraction was dried (Na2SO4) and concentrated. The 25 crude product was

purified by colum cgromatography Example 26

10

15

25

S O

2,3-Dihydro-1-[4~[4-(2,3-dihydro-1-oxo-1H-isoindol-2-

vl)-1l-piperidinyl]butyl]-N-propyl-l1H-indene-1-

carboxamide
A.

-

To a stirred slurry of

— ~-
{3.20 g, 20.0 mmol) in 20 mL of

dichloromethane at room temperature under argon was
added 15.0 mL of oxalyl chloride solution (30.0 mmol,
2 M in dichloromethane) and then 0.1 mL of DMF.
Vigorous gas evolution results in a light yellow
solution. After 1 h, the reaction mixture was
evaporated at less than 25°C and the residue was
dissolved in 10 mL of THF.

This solution was then added dropwise over 15
minutes to a solution of 3.5 mL of n-propylamine (46
mmol) in 25 mL of THF at -10°C under argon. After
one hour, the reaction mixture was partitioned

SUBSTITUTE SHEET (RULE 26)



on silica gel (50 g) with 15:85 ethyl acetate/hexanes to give 0.24

g (81%_of title conpound aswa. colorless Qi MO 96/ 26205
- 86 - - PCT/ US96/ 00824 E. [err]

To a stirred solution of 0.70:g:(1.49 mmol) of 5 Part D conpound in 6
m. of DVF alyddebss added 0:38:( (1.80 nmol) of  pcTUSISMs2S

-115-

between ethyl acetate and 10% citric acid solution.
The organic extract was dried (MgSO;) and evaporated.
Purification by flash chromatography on silica gel (5
x 20 cm column, 1:2 ethyl acetate/hexanes as elutant)

5 provided title compound as a yellow solid, 2.36 g,
59% yield, mp 123-125°C.

B.
CONHCH,CH,CH;

10

A degassed slurry of Part A compound (1.10 g,
5.47 mmol) and 330 mg of 10% palladium-on-carbon in
25 mL of ethyl acetate at room temperature was
stirred under atmospheric pressure hydrogen for 16 h.
15 The reaction was filtered through Celite and
evaporated to give title compound as a white solid,
894 mg, 81% mp 61-63°C.

o NN osusume,
20

To a solution of 49 mL (0.55 mol) of 1,4-
butanediol in 25 mL of DMF, under argon at 0°C, was
added 10.5 g (0.15 mol) of imidazole followed by 20.7
g (0.14 mol) of t-butyldimethylsilyl chloride. The

25 reaction was slowly warmed to RT and stirred for 18 h
at which time the reaction was diluted with ether and
washed with NH4Cl, water, NaxCOiz, brine and dried
(MgS04). The resulting colorless liquid
MO osnputme, , 50 g, contained approximately 15%

30 of the disilylated compound.

To a solution of 8.5 g (42 mmol) of the above

alcohol in 50 mL of THF, under argon at 0°C, was
added 7.3 g {108 mmol) of imidazole and 16.7 g (64
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(prepared as described in Exanple 1 Part G . The reaction m xture
was warnmed to 55 and 10 alJowed to stir for 24 .h __ The m xture was

di |l uted wi th NaHCO3 solution (50 nL) and ethyl acetate (50

m.). The | ayers were separated;..the organics dried : (Na2Ss®™) and
concentr at ed. i nder was purified by flash co

chr onmat ography&gre?séﬁg?ca gel 15 (100 9) elﬂ\tﬁéng with 5:9 7US96/00824
met hanol / di chl oromethane ... (700 nmL) fol'l'oWed by 5:95:0.5

met hanol / di - chl oronethane/ NH err] (1L). Pure fractions were
pool ed and concentrated to give 0.70 g (85% of title

conpound as a thick oil which solidified after 20 standing. .

mp. 128-131[err]C WD 96/ 26205

PCT/ US96/ 00824 -87-

mmol)} of triphenylphosphine. This mixture was
stirred for 45 min (solution became homogeneous) at
which time 16.2 g (64 mmol) of iodine in 50 mlL of THF
was added dropwise over 20 min. The reaction was
5§ stirred for 1 h, diluted with hexanes and washed with
1M sodium bisulfite, NazCO3, brine and dried
{Na2S04). The resulting residue was triturated with
ether (3x), filtered (to remove triphenylphosphine
oxide) and evaporated to provided 10 g (61%) of title
10 iodobutane as a pale yellow oil.

D L
NHPr OSltBuMO;

15 To a stirred solution of diisopropylamine
(0.95 mL, 6.8 mmol) in 10 mL of THF at -5°C under
argon was added n-butyllithium solution (2.70 mL,
6.75 mmol, 2.5 M in hexane) and stirred for 15 min.
A solution of Part B compound (593 mg, 3.38 mmol) in

20 S5 mL of THF was added over 10 min. The resulting
deep orange solution was stirred for 30 min and a
solution of Part C l-t-butyldimethyl-silyloxy-4-
iodobutane (1.03 g, 3.31 mmol) in 5 mL of THF was
added. A light yellow solution forms within 1 hour.

25 The reaction mixture was quenched with saturated
sodium bicarbonate solution and extracted twice with
ethyl acetate. The organic extracts were combined,
dried (Na,SO;) and evaporated. Purification by flash
chromatography on silica gel gave title compound as

30 a colorless oil, 680 mg, 58%.
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Anal . calcd for CJerr]J]Herr]Nerr]O[err]S * 0.45 H20: C

72.29; H 7.30; N,__4.96: S:b. 76 Equode.C 72 25; H, +34&—N—5.00;
S, 5.69. 5 Exanple 10

9-[4-[4-[[(1,1-Di nethylethoxy)carbonyl]an1no]

pi peri di nyl u‘WéP%%N- propyl <8H f | uor ene- 9- car boxanp¢gusosionssd I |

A.  [1-(Phe ) -4- plperldlnyl]carbanlc . aci d,

1, 1-di methyl et hyl ester - To a sd1ution of

4-am no- 1- benzyl pi peridine - 15 (20.0 g, 105 mmmol) in dichl oronet hane
(150 m.) was added dropwi se a solution of di-tert-butyldicar-
bonate (25.2 g, 116 mmol) in dichl oronethane (50 nli) at Oferr]C
After addition, the reaction was warmnmed to room tenperature. The
reacti on was nmi ntai ned at 20 this tenperature for 2 hours. The
reacti on was evaporgted to dryness. The resulting residue was
recrystallized fromethyl ether to give co&a%,nd A ou (23.5 g, 769% as
a white solid (nelting point 119- - 25

To a solution of Part D compound (675 mg, 1.73

5 mmol) in 5 mL of THF at room temperature under argon
was added a solution of tetrabutylammonium fluoride
(3 mL, 3 mmol, 1 M in THF). After 1 h, the reaction
mixture was partitioned between ethyl acetate and 10%
citric acid solution. The organic extract was dried

10 (MgSO,;) and evaporated. Purification by flash
chromatography on silica gel (2.5 x 15 cm column, 1:4
hexanes/ethyl acetate) provided title compound as a
colorless oil, 380 mg, 80%.

15 F.
NHPr

To a solution of Part E compound (380 mg, 1.38

mmol) in S5 mL of THF under argon at room temperature

20 was added triphenylphosphine (365 mg, 1.39 mmol) and
imidazole (210 mg, 3.0 mmol) and then iodine (360 mg,
1.39 mmol) in 5 mL of THF. After 15 min, the
reaction was quenched with 5% NaHSOj; solution and
extracted with ether. The organic extract was dried

25 (MgSO;) and evaporated. Purification by flash
chromatography on silica gel (5 x 15 cm column, 5:7
ethyl acetate/hexanes) gave title compound as a
colorless oil, 442 mg, 83%.
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WD 96/ 26205 - 88- PCT/ US96/ 00824

B. 4-Piperidinylcarbamc acidz:d, 1-di —_ et hyl et hyl-—est-er

A suspension of 64.94 g (0. 224 nDI) of conmpound A and 25.6 nL
(0.447 nol) of acetic acid in. 5 500 nL of absol ute ethanol was warned
to dissolve all SO|IdS After cooling, 6.5 g (1 W % pexnusdkiéos2s
pal I adi um on che? 288 was added and the m xt ur e 4gs shaken on a
Parr apparatus under initial hydrogen pressure of 40 psi for 23
hours. The catal yst was =30« renoved by filtration and the solution was

concentrated to a clear oil which was dissolved in 1.5 L of
chloroform The organics were washed with a 3 N KOH sol ution
saturates with Nad (2 x 75 ). The aqueous | ayer was back
extracted with chl orof orm 15 (5 x 200 nL. The combi ned organi cs were

dried (sodium sul fat g), apd3cg 621 eflgt pa POV 48 ﬁbeL _
a white solid which was redissgbved 4] ﬂﬁg&% flat pu H?ﬁ oxo

Eotiads 2yl st ptnertgia LB

washed with brine (2 x 200 ml)

combi ned aqueous | ayers 2 DXORY 2
or gani cs . wer e dried (&edaumyi-é&t salaaﬁoﬁoageﬁaftatsed:oheoamvquo
40.15 ¢ (90@@ of con?ound B as a 5te sogl ng I ng

mg, ) in of DMF "at room temperature

under argon was added Example 1 Part G compound (265
mg, 1.23 mmol). The reaction was heated to 50°C.
After 14 h, the reaction was quenched with 10% NaHSO;
solution and extracted with ethyl acetate. The

10 organic extract was dried (MgSO,;), evaporated and re-
evaporated twice from toluene. Purification by flash
chromatography on silica gel (2.5 x 15 cm column, 1:9
methanol/ethyl acetate) gave title compound as a
colorless amorphous solid, 425 mg, 88%.

15 - :

IR (thin film) 3470, 2940, 1680, 1660, 1530, 1510,

1470, 1455, 740 cm-1.

Calculated for C3gH3gN302¢0.94 BR;0:
20 C, 73.45; H, 8.30; N 8.57
Found: C, 73.44; H, 8.11; N 8.47.

MS (electrospray, + ions) m/e 474 (M+H).

25 1H NMR (CDCl;, 300 MHZ)
S 7.83 (d, 1H, J = 7.3 Hz)
7.52-7.44 (m, 3H)
7.30-7.23 (m, 4H)
5.53 (£, 1H, J = 5.5 Hz)
30 4.35 (s, 2H)
4.30 (5-plet, 1H, J = 5.3 Hz)
4.01 (d4d, 1H, J = 7.2, 7.8 Hz)
3.13 {(m, 2H)
3.04 (4, 2H, J = 9.8 Hz)
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poi nt 156-159[err] C). WD 96/ 26205

PCT/ US96/. 00824 i C ——fer] _—

The solution of Exanple 5 Part A conmpound (6.0 5 g, 17.6 mmol) and Part
B conpound (2.88 g, 16.0 movl:). in DV (3nlL) was stirred at 50[err]C
overni ght. &bRB¥besos acet:agte (150 nL) was added and th@cqmmz.d ayer
Was -119-

2.92 (t, 2H, J = 6.7 Hz)
2.50 (5-plet, 1H, J = 5.5 Hz)
2.38 (t, 4H, J = 7.7 Hz)
2.18-1.84 (m, 9H)

S 1.56-1.35 (m, 6H)
0.81 (t, 3H, J = 7.4 Hz) ppm.

Example 27

o

10
1-{4-[4-(2,3-Dihydro~l1-oxo~1H-isoindol-2-yl)-1-
piperidinyl)butyl}-2-phenyl-N-propyl-1H-indene-1-
carboxamide
15

A. o—" \— osiPhyteu

To a slurry of sodium hydride (6.975 g, 60%

mineral oil dispersion, 0.174 mol) in 200 mL of THF

20 at room temperature under argon was added 2-butene-
1,4-diocl (15.36 g, 0.174 mol) over 20 minutes. Gas
evolved and a thick precipitate formed. The slurry
was stirred for 16 h and then was rapidly treated
with t-butyl diphenylchlorosilane (47.82 g, 0.174

25 mol). The reaction warms to 40°C autogenously and a
clear solution formed. After 15 min, the reaction
was qguenched with water and extracted twice with
hexanes. The organic layers were combined, dried
(Na,S0;) and evaporated. Purification by flash

30 chromatography on silica gel (12 x 30 cm column,
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washed with saturated sodi um bi car bon.at'-é-' sol ution (2 x30 nm), water

(2 x 50 m), brine (2x 50 ) and_...__10 dried over MgSOerr]. ..

Purification was perfornmed by - flash chromat ography on silica gel
(300 g), | oaded and eluted with 2.5% net hanol in dichloronethane,
Pur e fraction%(y\% onbi ned and evaporated to give t pETRIS96/00824
conpound(3.0 g, A?Eas a colorless oil. Lﬁzo. D. .

9-[4-[4-[[ (1, 1- D et hyl et hoxy) car bonyl ] -

am no] -1 - pi peri di nyl ] butyl ] - N-propyl - 9H

fl uor ene- 9- car boxam de ‘To a solution of Part C conpound (3.0
g, 5.89 20 mmol ) in methanol (10 nL) at RT was added pal | adi um

on activated carbon (10% 300 ng). The reacti on was ‘hydr ogenat ed
(ball oon) at RT for 18 h. The reaction was filtered and the

filtrate was evaporat edyiichiHiinet hane) @M}t&elaobaﬂpoJH& &&S4 L4 1G-7Rld d

was recrystallized 25 fromethyl acétate/hexane to give title conpound
(2.90 g, 97% as a whi 01486 9 82%. \\p 96/26205 .
PCT/ US96/ 00824 -90 - m p.

118-12 :
8-120 [err]C 5 m_ﬁ\_wm‘zm

To a stirred solution of Part A compound (6.53

g, 20.0 rmol) and triethylamine (3.53 mL, 25.3 mmol)
in 50 mL of dichloromethane at room temperature under
argon was added acetic anhydride (2.4 mL, 22.5 mmol)

10 and DMAP (20 mg, 0.16 mmol). The reaction was
evaporated at less than 30°C and the ‘residue
partitioned between 10% citric acid and hexanes. The
organic layer was washed with water and saturated
sodium bicarbonate solution, dried (Na;S0O;) and

16 evaporated. The isolated colorless oil, (7.02 g,
95%), was used without further purification in Part
F,

O~

- Anhydrous cerium chloride (16.00 g, 64.9 mmol)
was stirred in an evacuated flask heated in an oil
bath to 145° for 2 h. The flask is flooded with

25 argon, cooled to room temperature and then to 0°C in
an ice bath. To this powder was added 150 mL of THF.
The stirred slurry was warmed to room temperature.
After 14 h, the flask was again cooled to 0°C and
phenylmagnesium chloride solution (21.2 mL, 63.6

30 mmol, 3 M in ether) was added. The resulting yellow

20

slurry was stirred for 1.5 h and then a solution of
2-indanone (5.45 g, 41.2 mmol, freshly
chromatographed) was added. After 30 min, the
reaction mixture was quenched with 10% citric acia
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Anal . Calc. for C[err]H[err]N[err]CIerr] 2 4 Herr]O C

67.83; H 8.78; N_7.65 .5 Found:.C__67.48. . H 8 33: N 7.52

Exanmple 11 N-[2-(4-.(1, 3-Di hydro- I-oxo-ZFFisoindoI-2-yI)-1-

pi peridinyllethyl]-9- propyl 9F+fluorene 9- 10 ‘car boxam de [err]

A [ er 1 lwo 96126205 To a CHerr]Cl[err] (30 m) pewhushémmsai0f
Exampl e 2 Part B(I1) conpound (2 g, -AA3 Mol ) under nitrogen was
added |, 1'-carbony|d||n1dazole (1.35 g, 8.32 mml). 20 After 1 h,

ethanolanlne (0.486 g, 7.957nhol) was . added, followed by DMF (1.5
m.) to aid solubility of ' .

and extracted twice with ether. The organic extracts

were dried (MgSO;) and evaporated. Purification by

flash chromatography on silica gel (5 x 20 cm column,

17:3 dichloromethane/hexanes) gave title compound as
5 a colorless oil, 6.66 g, 77%.

D.

(O~

10 To neat Part C compOunqs(G.do g, 30.4 mmol)
was added potassium bisulfate (6.4 g, 47 mmol). The

mixture was stirred under argon and placed in an oil
bath heated to 160°C for 20 min. The resulting solid
mass was cooled, partitioned between dichloromethane

15 and water. The organic layer was dried (MgSO;) and
evaporated to provide title compound (5.84 g, 100%)
as a white solid, mp 163-164°C.

oo

To a solution of Part D compound (1.481 g,

7.70 mmol) in 20 mL of THF at 0°C under argon was
added n-butyllithium (3.0 mL, 7.50 mmol, 2.5 M in

25 hexanes) over 10 min. The resulting deep orange
solution was stirred for lh. The reaction was
quenched with several small pieces of THF-washed dry
ice. The resulting thick yellow slurry was stirred
for 1 h and then treated with 20 mL of 2 M potassium

30 Thydroxide solution. This solution was extracted
twice with ether and the agueous residue was brought
to pH 2 with 3 N sulfuric acid. The mixture was

20
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the am ne, and the reaction all owed t6 §fir at:- room t enperature

overnight. After 24 h, the reaction._.._ m xture was diluted with .
saturated NaHCO err] and the 25 aqueous | ayer extracted twice with

CH err]Cl[err]. The conbi ned organics were washed with H20, dried
over #5205 PCT/US96/00824
PO Usgel 00g YO -4pp.-91-

Na2SO4 and evaporated in vacuo.to give an oily residue (2.55 g).
The residue was purified by flash _ col um chr omat ogr aphy (Si @2, 350
m.), eluting with 30% Et OAC. CH err] Cl[err], to give title conmpound
(1.73 g, 74% 5 vyield) as a colorless solid. B

[err]

extrécted three times with ethyl acetate, the
extracts combined, dried (MgSO;) and evaporated to
give title compound as a light yellow powder (1.50 g,
82%), mp 212-215°C.

A mixture of Part E compound (890 mg, 3.77
10 rmmol), Part B compound (2.55 g, 3.77 mmol) and
triphenylphosphine (190 mg, 0.724 mmol) was
evaporated twice from toluene. The mixture was
dissolved in 20 mL of THF, stirred under argon and
treated with bis(trimethylsilyl)acetamide (BSA) (3.7
15 mL, 15 mmol). After 30 min, tetrakis(tri-
'phenylphosphine)palladium(oJ {430 mg, 0.39 mmol) was
added and the reaction set to reflux. After 16h, the
orange solution was cooled, evaporated and re-
evaporated twice from methanol. The gummy residue
20 was dissolved in ether and washed once with 10% .
citric acid. The organic extract was dried (MgSO4).
evaporated and re-evaporated once from toluene.
To- a stirred solution of this product in 10 mL
of dichloromethane under argon at room temperature
25 was added oxalyl chloride (0.9 mL, 7.0 mmol) and then
DMF (0.05 mL). After 1 h, the reaction was
evaporated to give an orange oil which was dissolved
in 10 mlL, of THF.
This solution was added to a stirred solution
30 of n-propylamine (1.4 mmol, 16 mmol) in 10 mL of THF
at 0°C over 10 min. After 1h, the reaction mixture
was diluted with ether and washed once with 10%

SUBSTITUTE SHEET (RULE 26)



10 To a CHerr]Clf[err] (30.n1) sdlution of Part A conpound

(1.4 g, 4.74 mol ) _at _Qlerrl@under ar gon \asw —added

tri phenyl phosphine (1.39 g, 5.30 mvl) and N br onobsucci ni m de
(0.930 g, 5.22 mmol ) and the reaction allowed to stir for 2 h. The
reacti on  wookRe2081 Xture was diluted with CH2Cl2 and the [raIvEsYshoosRD
10% aqueous sodi um bisul fite. The aqueous |ayes.was extracted 4
tinmes with CH err]C [err], the €onbined organics dri ed over
Na2SO4, and evaporated in vacuo to give ‘an oily brown col ored
residue (3.4 g). The residue 20 was purified by flash colum
chromat ography (Sigerr], 5 by 18.5 cm, eluting with 4:1

CH err]Cl[err]:hexanes to give title conpound (1.52 g, 89.5%
yield) as a colorless sol i d. -

SUBSTI.TUTE SHEET (RUtEt29¢ acid. The organic extract was dried (MgSO,)
' and evaporated. Purification by flash chromatography
on silica gel (5 x 20 cm column, dichloromethane)
gave title compound as an orange oil, 1.50 g, 77%.

G.

To a stirred solution of Part F compound (2.15

10 g, 4.18 mmol) in 15 mL of THF at room temperature
under argon was added tetrabutylammonium fluoride (10
mL, 10 mmol, 1 M in THF). After lh, the reaction was
quenched with brine and extracted three times with
ethyl acetate. The organic extract was dried (MgS0Q4)

16 and evaporated. Purification by flash chromatography
on silica gel (5 x 15 cm column, 3:2 hexanes/ethyl
acetate) gave title compound as a colorless glass,
1.09 g, 75%.

20 H.
NHPr OH

oo

To a solution of Part G compound (209 mg, 0.60
mmol) in 10 mL of ethanol at room temperéture purged
25 with argon was added 5% PA-C (45 mg). The flask is
evacuated and purged with argon twice and with
hydrogen from a baloon and stirred under a hydrogen
atmosphere for 30 min. The reaction was filtered
through Celite and the filtrate evaporated.
30 Purification by flash chromatography (2.5 x 15 cm
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WD 96/ 26205 ' PCT/ US96/ 00824

-92- C . N-[2_L4_(1 3- Di hydro=1l-0x0-2H-i soi-ndol.-

2 -yl)-Il-piperidinyl]ethyl]-9- propyl

f I uor ene- 9- car boxam de A DMF (1.5 m) solution of Part B
conpound wo g0, 1.45 mmol) and Exanple 1 Part G conp@grrise6oos2s
(315 ng, 1.45 mo under argon was stirred farqakh, fol | oned by
the addition of Klerr]CJerr]:- (200 ng, 1.45 mol ) and DMF (0.5
m). After 24 h, the reaction Wwas partitioned between saturated
NaHCO err] and Et QAc. The 10 aqueous | ayer was extracted w th EtQAc,
CHC [err], and twce with CHerr]Cl[err]. The conbi ned organics
were dried over Na[err]SOerr] and the volatiles were renoved in
vacuo to give an oily-solid residue (720 ng). The residue

w?stpurif!teg ?3// }‘\/Laah %1m.cman?i@mm&g?th§ncﬁce5ate) gééﬁ?bh/i\?ld&[’@, |
eluting w 0 . rr r err err|,
: : gu%é %ng% r\ﬁﬁ'&e éba.mr e?%)m%S :

to give title conmpound bl orless solid.
np 219-221[err]C Anal . Calc. for C[err]H[err]N[err]02 * 0.32
H20: 20 C, 76.9%. H 7.19; N 8.42 Found: C, 76. 88;

H 7.16; N, 8.51. NHPY |

5 -0

To a stirred solution of Part H compound (90
mg, 0.26 mmol) in 2 mL of THF at room temperature
under argon was added triphenylphosphine (68 mg, 0.26

10 mmol) and imidazole (40 mg, 0.57 mmol) and then
iodine (65 mg, 0.26 mmol) in 2 mL of THF. After 10
min, the reaction was quenched with 10% NaHSO;
solution and extracted with ether. The organic
extract was dried (MgSO;) and evaporated.

15 Purification by flash chromatography on silica gel
(2.5 x 15 cm column, dichloromethane) gave title
compound as a white solid, 87 mg, 73%, mp 125-127°C.

J. 1-[4-[4-{2,3-Dihydro-1l-ox0o-1H-isocindol-.
20 2-yl)-1l-piperidinyllbutyl]-2-phenyl-N- .

To a stirred solution of Part I compound (74
mg, 0.161 mmol) in 2 mL of DMF at room temperature
under argdn was added Example 1 Part G compound (40

25 mg, 0.181 mmol). The reaction was heated to 50°C.
After 14 h, the reaction was .quenched with 10% NaHSO;
solution and extracted with ethyl acetate. The
organic extract was dried (MgSO4), evaporated and re-
evaporated twice from toluene. Purification by flash

30 chromatography on silica gel (2.5 x 15 cm column,
1:12 methanol/ethylacetate) gave title compound as a
white solid, 80 mg, 91%, mp 156-57°C.

SUBSTITUTE SHEET (RULE 26)



WD 96/ 26205

9-[4-[4-([2 (PhenQ_YQLDh.emLL.)_QaLbonyl]am nol - J- o
9H- f | uor ene- 9-

plperldlnyl]butyl]
A [err]

WO 96/26205

10

18

20

25

N- propyl -

IR (KBr pellet)

PCT/U896/00824

-93-.

5 [err]

PCTUS96/00824

-125-

1454, 1302, 737 cm-l.

3326, 2942, 2863

., 1678, 1622, 1512,

MICROANALYSIS Calculated for CigHqiN:Oze1l.17 Hi0:

c,
Found: C,

76.02; H, 7.68; N 7.39
76.02; H, 7.43; N 7.30.

MS (electrospray, + ions) m/e 548 (M+H).

1H NMR (CDClj, 300 _MHz)

)

7. 83 {(d, 1H,
. 7.56 (d, 2H,
7.40 (s, 1H)
7.54-7.2 (m,
5.32 (t, 1H,
4.30 {4, 1H,
3.05 (m, 2H)
2.85 (d, 2H)
2.62
2.31
2.06 (m, 2H)
1.94 (m, 2H)
1.71 (m, 4H)

1.26 (m, 4H)

0.59 (tl 3H'
0.6 (m, 1lH)
0.43 (m, 1H)

(dt' 1Hl
(dt, 1H,

J = 7.6 HzZ)
J 7.6 RBz)

9H)
J = 5.8 Hz)
J = 7.3 Hz)

4.2, 9.2 Hz)
4.5, 9.2 Hz)

J
Jd

J = 7.3 Hz)

ppm.

SUBSTITUTE SHEET (RULE 26)



To a solution of Exanple 10 Part A 66rrp6und" (2.65 g, 5.20 nol ) in

di oxane (10 nL) at RT_was . added a solution of hydrochloric-acid in
di oxane (4N, 10 mL, 40 mmol ). The reaction was stirred at RT for
15 3.5 h. The reaction was evaporated to give a white solid. The
resulting soli rystallized from met hanol / wat er tpg-r@i g | €
conpound (2.4 %ﬁg%éz&c a white solid. _426.20 mp. 156- 160[8\3???%3{
WD 96126205 L. =94 Anal . Calc. for
C[err]H[err]Cl[err]N[err]O * 11 H20: C, 62.67; H 7.93; N
8.43 Found: C, 62.63; H, 7.87; N, 8.46.

e O
“\\\/\/

5 trans-2,3-Dihydro-1-(4-[4-{2,3-dihydro-1-oxo-1H-
isoindol-2-yl})-l-piperidinyljbutyl)-2- phenyl-N-
propvl-1H-indepe-1-caxboxamide i

OSiPh,tBu

10

To a solution of 682 mg (1.34 mmol) of
compound Example 27 Part F in 10 mL of ethanol at
rooﬁ temperature was added 2 g (32 mmol) of ammonium
formate. The slurry was stirred and purged with

15 nitrogen for 20 min. After adding 10% palladium-on-
carbon {1 g}, the reaction was stirred under argon
for 16 h. The reaction mixture was filtered through
Celite®, washing with ethyl acetate. The filtrate
was washed twice with water and once with brine,

20 dried (MgSO;) and evaporated. Purification by flash
chromatography on silica gel (5 x 15 cm column, 1:99
ether/dichloromethane) gave title compound as a
colorless oil, 354 mg, 52%.
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5 B. 9-[4-(4- [[2 (Phenoxyphenyl)carbonyl]
am no] - | - pi peridinyl]butyl =N propyl -

fl uor ene- 9- car boxam de To a solution of 2- phenoxyben20|c
acid (purchased from Al drich) (500 ng, 2.33 mmol) and DWF 10
(I drop) 8‘&’%‘ g%ororret hane (10 nlL) at RT was added PCT/USHGO¢824 Se a

sol ution ? chloride in digblzar onet hane (2.0M 1.28 ni,
2.56 nmol ). Bubbling . .of escaping gasses continued for 10 mn after
addition. The reaction was srlrred at RT for 60 mn, 15 then
concentrated in vacuo to give a crude oil. To a sol ution of crude
acid chloride and triethylam ne (1.14 m., 8.16 mol) in

di chl oronet hane (10 nL) at O [err] C under argon was added dropw se
a solution of Part A compound (1.12 g, 2.33 mmol) in

di chl oronet hane (2 20g . nL). The reaction was stirred at 0 [err]C for 30
m n. Et hyl acetate (100 nlL) was ed toQli lute the

reaction and the resulting solution wae W't h H20. (2 x 30
m.), brine (2 x 30 nL) and dried over NgSO[ err]. Evaporation gave
a crude gum Purification was 25 y flash chromat ography on
silica gel (100 g), | oaded ith 2.5% net hanol in

di chl oronet hane. Pure fractions mere,conhlnpd and _evaporated to
give a coloress gum The pgs

ethyl ether to give tltle&% 4 %bggred soéuﬁ%%’flcﬂ 10% Heg?'sol I d.
mp. 149- 152[erg]cug, 0.534 mmol) in 3 of THF at room temperature

under argon was added tetrabutylammonium fluoride
(1.0 mL, 1.0 mmol, 1 M in THF). Afcer 1lh, the
reaction was quenched with brine and extracted three
times with ethyl acetatei The organic extract was

10 dried (MgSO;) and evaporated. Purification by flash
chromatography (2.5 x 15 cm column, 3:5 hexanes/ethyl
acetate) gave title compound as a white foam, 135 mg,
72%. '

18 c.

To a stirred solution of Part B compound (127

mg, 0.361 mmol) in 2 mL of THF at room temperature

20 under argon was added triphenylphosphine (95 mg, 0.36
mmol) and imidazole (60 mg, 0.86 mmol) and then
iodine (92 mg, 0.36 mmol) in 1 mL of THF. After 15
min, the reaction was guenched with 5% NaHSO;
solution and extracted with ether. The organic

25 extract was dried (MgSO;) and evaporated.
Purification by flash chromatography (2.5 x 15 cm
column, dichloromethane) gave title compound as a
colorless glass, 101 mg, 61%.
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WD 96/ 26205 ' PCT/ US96/ 00824

- 95- Anal . Calc. f _D_[____C[ err]Herr] Nerr]O[err] * 0.2-HO0:
C, 77.38; H 7.23; N, 6.94 Found: C, 77.37; H, 7.39; N, 6.89.

5 Examples 13 to 20 Fol | ow ng the

procedures sep Qi@ Exanples 1 to 12, the foll ow nopeRuEwRIeNEEs Of
the invention were pr epar ed. 10. 4 13. [err]

9-[5-[4-(1, 3-D hydro-1-oxo-2H-isoi ndol - 2-yl)-1-pi peridinyl]pentyl]-N propyl
9H-f | uor ene- 9-car.boxani de.

D. trans-2,3-Dihydro-1-[4-[4-(2,3-dihydro-
1-oxo-1H-isoindol-2-yl)~1-piperidinyl]-
butyl]-2-phenyl-N-propyl-1H-indene-1-
carboxamide
5 To a stirred solution of Part C compound (100
mg, 0.217 mmol) in 3 mL of DMF at room temperature
under argon was added Example 1 Part G compound (54
mg, 0.244 mmol). The reaction was heated to 50 °C.
After 14 h, the reaction was quenched with 10% NaHSO;
10 solution and extracted with ethyl acetate. The
organic extract was dried (MgSOQ,) .. @vaporated and re-
evaporated twice from toluene. Pui:‘ification by flash
chromatography on silica gel (2.5 x 15 cm column, 1:9
hexane/ethyl-acetate) gave title compound as a light
15 yellow amorphous glass, 105 mg, 88%.

IR (KBr pellet) 3432, 2934, 2872, 1676, 1516, 1470,
1454, 766, 737 cml.

20 MICROANALYSIS Calculated for CjsH43N302+1.54 Hl0:
C, 74.87; H, B.04; N 7.64
Found: C, 74.88; H, 7.82; N 7.33.

MS ({(electrospray, + ions) m/e 550.5 (M+H).

1H NMR (CDCl;, 300 MH2z)
] 7.82 (d, 1H, J = 7.3 Hz)
7.51-7.14 (m, 12H)
5.66 (t, 1H, J = 5.2 Hz)
30 4.33 (m, 2H)
4.26 (dd, 1H, J
4.01 (4d, 1H, J
3.28 (m, 4H)
2.95 (d, 2H, J = 10.7 Hz)

0.7, 3.6 Hz)
7.2, 7.8 Hz)
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m p. - 146-148[err] C MS (ES, + ION): 536 (MtH) - 15 Anal . Cal cd.

for JerrlHerr]CNerr]lQee] * 1.8 Herrll: C—69—+6—H,
7.29; N, 6.97; Cl, 5.88 Found: C, 69,70; H 7.39; N, 7.00; O,
5.74. 14. J[err] 20 WD 96/ 26205

- 96- w0 96/26203CT/ US96/ 00824 128 PCT/US96/00824

2.24 (m, 2H)
2.12 (t, 2H, J = 11.1 Hz)
1.80 (m, 4H)
1.53-1.16 (m, 8H)
5 0.88 (t, 3H, J = 7.3 Hz) ppm.

Additional compounds falling within the scope
of the present invention are described by the
following structures. Substituents for each example

10 are identified in the table following each structure.

.
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9-[4-[4-(Benzoyl am no) - 1- pi peri di nyl ] butyl ]-Npropyl - 9H-f | uor ene-

.157-.160[err] C

9- car.boxam de. ) mbp
510 5 Anal. Calcd.
C, 76.41; H 7.77; N, 8.10

15. [err] 10

for Jerr]Herr]Nerr]Qerr]
Found: C, 76.37; H,

9-14-[4-(2, 3-@%@/’2(?%%54 - 0Xx0- | H-i soi ndol - 2-yl) -1130 -

pi peridinylJbutyl]-N(2,2. 2-trifluoroethyl)-9H

fl uor ene-9-car boxam de
mz 562 (MH)

C, 70.57; H 6.10; N, 7.48;
7.34; F, 9.87. 20

cooemomop. 143-146[err] C :
Anal . Calcd. for CJerr]Herr]Nerr]Flerr]derr]:

F, 10.15
16.

Found: C,
[err]

Examples

Table 3
R o
Be
| | N—CN— R¥
Rb
R*

where RIX is

—Ms (O,

+ i oRy ( M+H)
* 0.5 Herr]O
7.70; N, 8.02.
PCTIUS96/00824

15 M5 (ES, + ions)

70.04; H, 6.18; N,

5
Re rb ‘RC Rd
R B b4 P
-0’ A
10 H 4 : 4 § °
-4 4 ) 4 cl
" : { CF; H
H OCHj3 R b 4
-CH—< >
: 4 4 " 3-CHz
"'OCH—< >
15 § 2 ¢ ] H
B R 3 @ B
¥ cl H 4
-s-< >
B | B 3
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9-[2-[4-(2, 3-Dl hydro-1 - oxo- 1H-|50| ndol - 2-yl ) - 1- pi peridi nyl]ethyl]-Npropyl -
9H f | uor ene- 9- car boxani de, . in nohydrochJ_nLJ.A.e_-E-p——— V\}l/) ]96/%-2]65—-pr -
9[7 T US96/ 00824 17. [err]

o

4-[4- (Acetyl am no) - 1- pi peridi nyl ] butyl]-N-propyl-9Hfl uorene-
ar boxam de. PCT/US96/00824
0 96/26205 131

9
9-

Table A (continued)

O /b RS r?
5 : ¢ B cl "
—< >CI
H H B 2
H H B H
H H H c1
B H CH3 K
S
10 H CH3 = K é_U
SCHj3 H - ¢ H
O B OCH; H
H H X SCH;
;| H H H
15 H B H 37 CHy=—H
H E—Q H H
. a - 3- cHy—<
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mp. 133-135[err]C 5 MS (O, +ion) (MH 448 Anal . Cal cd.

for Jerr]Herr]Nerr]Jerr]z* 1.0 Herr] O C, 1223, H,
8.44; N, 9.02 Found: C, 71.94; H, 7.90; N, 8.88. 10

18. [err] P _

N-Et hyl -9-[4-] %Yégm%ugl hydr o- 1- oxo- 1H-i soi ndol - 2-yl ) - 1- pi peri diptyfusbstiosds] - 9
H uor ene- 9- car boxam de -n8®- 137-140[err]C

M5 (O, MrH+) m z 508+ 15 . Anal. Calcd. for CJerrl]Herr]Nerr]derr] *
0.29 Herr]O S C, 77.27; H, 7.39; N, 8.19 Found: C,
77.05; N, 7.38; N, 8.41. '

PCT/ US96/ 00824 WD 96/ 26205 -98 -

MLE'
Q—CN’R‘ :

where R1X is (a), (b) or (c) as in Table 2

5 .
Examples of Q .
o
CHasO o Gl O
b\)L A /dkn/m O/‘L,,/m
H i r
OCH, a af l\||
10 ‘ |
% He X0 o
W Nh" 'Hsc/\:'/us N;L‘ A,
H CH, H [ :] N
. H
N\
0 | o
S O /"L, Z 0 -] N/"Ln
N 2, )
VASE -~ OO
H
butylS (o] cyclohexyld O .9
bz_' /'1_, ./\‘)LN/“L.
N/ N )
oY o oU
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19. [err] o _
9-[4[4-(2,3-Di hydro-1- $Ei-s0i ndol-2-yl)-d-piperidinyl]butyl}-N-2_2 2.

trifluoroethyl - 9H xant hene- 9«car boxami de. 5 mp. 164-166[err]C

(dec) MS. (FAB) mi#*578 (M+H) 20. [err]
WO 96/26208 PCTNUS96/00824
~-133-
Table B (continued)

R‘l
o~

Examples of Q

5

I
o o ? ",
-, N/"‘-» 7 |:|/
3 H N~ CH,
o] o o]
n A, G/\"“}»L N g}—i“ﬂ‘ -
10

©/\ ) CFsCH, O CFy(CHa)2
satill<asiliona
3 N N

CF

CF3CF,CH; o m3—©_° o FsC ; ‘
@/‘LN;L. @)‘\N)’h N)"L-.
H H H

-2
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9-[4-[4-(2, 3-Di hydro- 1- oxo- 1H-i soi ndol - 2-yl ) - 1- pi peri di nyl ] butyl]-N-propyl -

10 9H xant hene- 9- car boxami de., .mp. 62-65[err]C
Anal . Calcd. for JerrJHerr]err]Nerr]+0.5 Herr]Q C
74.70; H, 7.37: N, 7.69 15 Found: C, 74.45; H 7.32; N, 7.56
WO 96/ 26205 WO 96/26205 PCT/ US96/ 0082 RCT/US96/00824
9-[4-[4-(2,3-Di hydro-1, 3-di oxo-| Hi soi ndol - 2-yl } 134 -
pi peridinyl]butyl]-N-propyl-9H-fluorene-9-carbox- am de,
nonohydr ochl ori de 5 R [err]
Iahls_c
0
- @j»»-cw» e Cn
H
5 Examples of R!

10

2/\/% Z2=0,8
RN R°zpropyl, CF3CHy-

R*=propyl, CF3CH,-
15 X for Table C = Hor F
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A solution of Exanple 12 Part A conpound (500 ng, 1.05 mmol),
diisopropylethylamne (0.4 nm.. 2. 31 10—l and pht hal i '
(170 ng, 1.15 mmol) in 44 toluene (3 nL) was refluxed for 5 h, then
cooled to RT. Dichl oronethane (80 nL) was added and t he

sol uti on wavosmasresd with water=(2 x 30 L), brine (2 PCT/UR96M9824 ) and
dried over MgSO err]. Purification was -188- performed by flash

chromat ography on silica gel (50 g), loaded and eluted with 2.5%
met hanol in . di chl oronet hane. Pure fractions were conbi ned and
evaporated to give a white solid. The resulting product was

di ssolved in ethyl ether (5 nL) and a 20 solution of hydrochloric
acid in ethyl ether (0.77M 2.0 nmL) was added. The reaction was
stirred at RT for 10 min, then evapgorated to dryness. The product
was driedinavacuumoven(SO[@ﬂgﬂs—p}‘B h) to give title
conpound (440 ny, 73% as a white solid. m p.
125-130[err] C WO 96/ 26205 R—N -100-

PCT/ US96/ 00824 Q—C
| o X o -
o Ot « Ot « (T
H
(o]

X=HorF

2

0

Example of R

F;C\/\g | Fgct?i\é v/\g O/\a HO™S

A0y HOA_ O~ | 3 @/‘2 é’t\i
r,c’OA§ ‘:I:]AE c"©/\z uo’O/\z “"?/\a ,

W o '?
pealeall oo ek ivg
H
0\/\; 0\/\§ &/\§OQA§ M’O\/\g
O
0,0\/\g Eko\/\g {»\Mé ?P:\S\/\a {jn\/\z

F
Meo NS TP & Fﬁ\z
O'\A; O f\§ c|=,2 e~ F r F
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Anal . Calc. for C[err]H[err]CIN[err]qerr] * 1.3 Herr]O C
68.57; H 6.87; N, 7.06; Cl 5 w ——. Found: _C—68.71; H 6-66—N-
7.01; d, 5.82. 5 Exanpl e 22
9[4[4(23D|hydrol oxolH-lsomdoI 2-yl)-1-

pi peri di nyl ] bMWo/%6262¢5pr opyl - 9H i ndeno [ 2, 1-b] - PCTIUS96/00824
pyri di ne-9-car boxam de [err] -136- A THF (5 m)
sol ution of 1-aza-fluorene; (233 15 ng, 1.39 mol; prepared from
benzo(f)qui noline by “Known procedures, Kloc, K Journal f. prakt.

Chem e,
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319, 959-967 (1977) and Kl oc K Het er ocycl es, 9, 849-852 (1978))
and n-prapyl i so- ____J._&ml_)_i/as__degas.s_e.d_t_hr_ee
times by cooling to 20 -‘"”78[err] C, evacuating, and allowing to warmto
room tenperature, and finally purging with argon. To the
degassed soMR9686208t - 10[ err] C was added dropwi se sodi um PCT/USI6O0824
bis(trinmethylsilyl)amde (1.4 M, 1 Min T 37 Af ter 5mn, a
second portion of n-propyli socyanate (0.13 25 m, 1.39 mol) was
added to the red solution. The now green col ored reaction m xture
was quenched after WO 96/ 26205 -101-
PCT/ US96/ 00824 a further 15 min with saturated NHerr]d . The
aqueous | ayer was extracted with Et OAc, the organi cs washed
with brine, dried over Na[err]SO err] an Y rated in vacuo to
give a red colored oily-solid residue (5%%% 5 The resi due was
purified by flash col um chromat ography (SilicAR' buffered silica
gel, 5 by 7 cnm), eluting w 20% Et QAc: CH err] rr], and
flushing with 5% MeOH. CH e [err] to glvetlt npound (202
1%] e

ng, 58% yield) a orange c obed sol i 131- re] C 10
B. [err] ’ O’rb f’gh..

. Do .G
oY o oF oW

CHy

ooy oY o
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To a THF (100 m ) suspension of sodium hydride (4 g, 60% oil

di spersion, 0.10 rml)_aL__’L&Le;u]C (cool- . 15 water—bath) under argon is
added 1, 4- but ane-di ol . “After stirring at roomtenperature for 14 h,
t- but yl chl or odi phenyl silane (26 nL, 0.1 nol) was added

rapi d drops. WO96Re8Eti on was quenched after 30 VRQWW%d

t he aqueous | ayer was extracted with 20 hbB8mes. The organi c | ayer
was dried over Na[err]S(err] .and evaporated to an oil (33 g). The
resi due was purified by flash col um chromatography (silica gel,

10 by 26 cm), eluting with CHerr]d[err], 5 7.5, and then 0%
Et CAc: CH2C1 2 to give title conmpound (24.5 g, 74% 25 as a colorless
oil. Clerr] To a THF (70 m)
solution of Part B conpound 30 (5.48 g, O. 7.nol ),

tri phenyl phosphine (4.3 g, 0. 0164 nol), I m dazol e (2.49g,
0.0366 nmol) at Of[err]C was added a THF (15 n1) sol ution of iodi ne

(4.23 g, 0.0167 nol) nz reh?pﬁbe c°m
tenperature, the reaction '@BI/Je\d/th/O[ err]C and 96/ 26205
-102- PCT/ US96/ 00824

PN INE

o )

(o]
Y= R NJ\ or n\)l\ or RV:S‘:.\ R = propyl or CF,CH,
H .r" 0 .\'r

Fluorenyl-Type Rings: Z =

G =CHz, 0, S, SO, SO,
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quenched wi th 5% aqueous SOdI um bisulfite. The m xture was dil uted
w th H20 and hexane — e s hed—wi-t h H20—saturat ed
NaHCQO3, and bri ne. The organi c |layer was dried over Na[err]S( err]
and 5 evaporated to an ‘dily-solid. The residue was triturated
W th hexansgosemsed to O[err]C, filtered and t he REGIE96PEM r enpved
in vacuo to give an oil (7.35 g). “THI%-resi due was purified by
flash col umm chromat ography (SilicAR buffered silica gel, 5 by 10
10 cm, eluting with 30% CH2Cl 2: hexanes to give title conmpound
(6.2 g, 84% as a colorless oil. D. [err] 15

A THF (9 M) solution of Part A conpound (400 ng, 1.58 nmol) was
degassed three tinmes by cooling to ~-78[err]C, evacuating, and
allowing to warmto room tenmperature, and finally purging with
argon. To the 20 degassed sol ution Merr] C was added dropw se

n- BuLi (1.3 m, 5 M in t(‘z;(anes) After several m nutes,

Part C conpound (0.63 to the red sol ution.
The now brown col or e¥—ea |o tur WPenyT¥PRERMPOUBE o furt her
1 hwth saturated NH[ err]CI. The aqueous | ayer was extracted
twice with Er-GAc—tireorgarrts—arredover—Na2 SOt —arm—evaporat ed

in vacuo to give an orange colored oil (1.07 g). The resi due was
purified by flash col um chrenmat ography o o Q :

x=(>:/l(n-§ or(:dﬂ-z mr(>)L N2 o ©)Lu-

o o] 9 o
ver I oo n A o RUE,  RepropyiorcrcH,
N ¥ C ¥ o5

SCHN o G

3 §

L5
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(SilicAR" buffered silica gel 5 by 85 cnm, eluting 30 with 8%
Et CAc: CH2A 2 to giv -ound--(-.-&l_? ny, —92% as a colorless

oil. WD 96/ 26205 103 PCT/ US96/ 00824
E. [err] 5 To a THF (3.5 m) solution under argon of
Part D wonsgprasang (800 ng, 1.42 mml) was added dropw se PCTrUS96/00824
tetrabutyl ammoni umfluoride (1.5 m, 1 Min THF}140 - After 2 h, a
second portion of tetra-butylamoni um fluoride (0.15 M, 1 Min
THF) was added and t he 10 reaction mxture was allowed to stir a
further 1 h. The reaction m xture was partitioned between H20 and

Et CAc. The aqueous | ayer was extracted 3 tinmes with

Iabie G (cont'd}
indenyl-Type Rings: Z =

Ph
Ph

4 % g\"/ :
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Et OAc, and the organics washed with brine. The first organi c | ayer
contai ned_| ess ammoni um salls .and was 15 dried over Na2SO4, _and

evapor at ed in vacuo to gives an oil (885 ng). The residue was
purified by flash col-urm chromat ography (SilicAR' buffered silica
gel, %H;)&ng} eluting With 4.5% MeOH:. CH err] d [err] t@cHisetntgs! €
conpound (4 : 0350/() as a colorless oil. _44¢20

W 96/ 26205 -104 - PCT/ US96/ 00824

F. [err] : To a CHerr]C[err] (5 m)
solution of Part E conpound - 5 (231 ng, 0.712 nmol)
and tri phenyl phos- phi ne (285 ny, 1.09 mol ) at

O[ err] C under argon was added N- br onobsucci ni m de
(153 ng, 0.860 mMmmol ). After 2.15 h, : a second

portion of N err]bronosuccinimde (18 ng, O.%shleH

N_Qw\jt - C

X

F cF, Q‘o @o-h
o o O O

HC.

& et o I‘jz gyt
fegii'valicealisealog

‘1,

o &Y &7
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mmol ) was added and the-reaction stirred 45 mn at 10
Oferr]C and 15 m n at—room-tenperat w-e. The reaet+on—

m xture was then quenched with-10% sodi um bi sulfite

and the aqueous | ayer extracted twice with CHerr]Cl[err].

The conbi ned ongewésseser e washed with brine, dried PCT/US96/00824
over Na[err]SOerr], and evaporated in vacuo te1igRve an

15 oily-solid residue (653 ng). The residue was

purified by flash columm chromatography (SilicAR"

buffered silica gel, 68 g), eluting with 10.5%

EtQAc: CH err]C[err] to give the unstable title conpound (217

ng, 78% as a colorless oil. 20

G [err] To a DWVF
(1.6 mM) solution of Part F coapothd foregoing Tables which?Set( 588 nU,

0.465 mol ) and Exa”p|ef%8§§&hd§ Senpﬂgngnvention 3¥)ég¥ﬁﬁ¥§¥51 and II, that

- 105 - PCT/ US96

is compounds which include the 4-substituted
piperidine isomers, it will be understood that the

5 formulae I and II compounds may be substituted with
compounds of the invention of formulae Ii and IIi,
that is compounds which include the 3-substituted
piperidine isomers.

10 Example 29
cis-9-[4-14-(2,3~Dihydro~-1H~-isoindol-2~yl)-1-piper-
idinyl)butyl) ~-N~propyl-9H-fluorene-9-carboxamide,
N-oxide

>

15 A slurry of 3-chloroperoxybenzoic acid
(approx. 50%) (341 mg, 0.99 mmol) in CH2Cl2 (1 mL)
was added dropwise to a solution of Example 1
compound (524 mg, 0.99 mmol} in CH2Clz (1 mL) at 0°C
under argon. The reaction was stirred at 0°C for 20

20 min, diluted with CH2Cl2 (15 nmL)}, washed with
saturated NaHCO3 (5 mL) and brine (5 mL}, then dried
over MgSO4. Evaporation gave 612 mg of a white foam,
which was purified by flash chromatography on silica
gel (75 g) eluting with a step gradient of 4% to 5%

25 to 7% to 10% MeOH/CH2Cl2z to give title compound (308
mg, 58%) as a white foam.

MS (ES): 538 [M+H)
30 Anal. Calcd. for C34H39N303 + 1.5 H20:

Cc, 72.29; H, 7.50: N, 7.44
Found: C, 72.32; H, 7.28; N, 7.41.
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(135 ng, 0.624 mmol ) under argon was added Klerr]CJerr] (65 ny,
0.47 mml). After 18 15 hiut:he purpl e colowed r eact+-en—was——
partitioned between dil ute*NaHCO3 and Et OAc. The aqueous | ayer
was extracted twice with 5 Et QAc, the conbined organics were washed
with H20, woeemees brine, dried over Nazsq err], and the PEI/E$96{08834 \er e
renmoved in vacuo to give a purple col ored-o43- (230 ng). The
residue was purified by flash colum chromat ography (SilicAR'
buffered silica gel, 26.5 10 g), eluting with 5 then 6% MeOH: CH2Ql 2,
to give title conpound (83 ng, 34%yield) as a col orless foam
Additional title conmpound was obtained as a m xture (96 ngy, 92%
pure by HPLC, 72% yield) ' 15 np 52-54[err]C VS

(el ectrospray, MtH err]): mz 523+. Exanpl e
23 2, 3- Di hydro- 2-[ 1- [ 4- hydr ox\Exanid-epB30py! - 9H-f | uor en- 9- 20

L0 P B PR Bl e ffloren-s-yiouen-

A solution of 9-hydroxy-(9H)-flourene (1.58 g,

10.0 mmol) and butanethiel (0.72 g, 8.00 mmol) in 10
mL of dichloromethane at -20°C was treated with

10 borontrifluoride etherate (1.28 g, 9.00 mmol). The
reaction was stirred for 1 h at -20°C and warmed to
room temperature. After stirring for 18 h the
contents of the flask were purified by column
chromatography on silica gel (100 g) with hexanes

15 followed by 1:2 dichloromethane/hexanes to give 1.54
g (75%) of title compound as a colorless oil.

TLC Silica gel (1:9 dichlorométhane/hexanes)
Rf= 0.5. '
20 .
B.

A solution of Part A compound (1.0 g, 3.93
25 mmol) in 10 mL of THF at -78°C was treated with n-
butyllithium in hexanes (1.75 mL, 4.40 mmol) followed
by l-chloro-4~bromo-butane (0.81 g, 4.70 mmol). The
reaction was stirred for 0.5 h and warmed to room
temperature for 18 h. The contents of the flask were
30 diluted with 30 mL of aqueous NH4Cl solution and 30
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25 ng, 0.61 nmol) in 12 m of nethanol was cooled to O[err]C
under an _argon at nos gz equiv. of sodium—— . borcehydride (48.5
ng, 1.28 mmol) was added. The: reaction mxture was stirred at

O[err]C for 45 mn. The a reacti on was quenched with 1 N

hydr ochl or i cwaysdszand WD 96/ 26205 - 1XSE/US96/00824
PCT/ US96/ 00824 extracted with ett4d- acetate (3 x 20 m). The
extract was washed with brine and dried over sodium sul fate.
Evaporation yielded an oily residue which was di ssolved in

di chl oronet hane, dried over sodium 5 sulfate and evaporated to yield
550 ng of a colorless solid. The crude product was purified on a
Merck EM silica colum eluting with 5%

met hanol / di chl or omet hane vyi el di ng 290ng (96% of title conpound as
col orless solid. Ml of ethylmgretée. 78her okGanic fract/Aofl yasn &b
(M:H) . Na2SO4) and dert@it&atéd. The remainder was

2,3-Di hydro-2-[1-[3-[z

p\?rz'%fgcy ll:;y %J]!u%%r ecrll'x-r%-m%to-graphy on silica gel (50
g) with 2:98 acetone/dichloromethane (500 mL)

§ followed by 15:85 dichloromethane/hexanes to give
1.00 (73%) of title compound as a colorless oil.

TLC Silica gel (2:8 dichloromethane/hexanes)
Rf: 0540
10 Mass Spec. (ES, + ions) m/e 255 (M-SCqHg).

C.
o= c
Isl\/\/
Lo
15 To a solution of Part B compound (0.30 g, 0.86

mmocl) in dichloromethane (5 mL) at 0°C was added 3-
chloroperoxybenzoic acid (m-CPBA) (0.37 g, 80% by
weight = 0.1.72 mmol) in one portion. The mixture
was stirred for 1 h when it was diluted with 0.1 M

20 K2C03 (20 mL) and ether (30 mL). The organic
fraction was dried (Na2504) and concentrated. The
remainder was purified by column chromatography on
silica gel (50 g) with 15:85 ethyl acetate/hexanes to
give 0.24 g {75%) of title compound as a colorless

25 oil.

TLC Silica gel (2:8 dichloromethane/hexanes)
Rf= 0.07.
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/‘——
[err] 20 A [err] To a THF (100 ml)
solution of fluoren-9-one (9.12 g 0.051 _mnl) at -10[err]l C under
argon was added 25 dropmnse n- propyl magnesi um chloride (25.4 mM, 2 Min
ether). After 1.15 h, the -orange col ored reaction m xt ure was
guenched wi %%ﬁ;at ed NH err] Cl. The - -107- PCT/US96/00824

-145 -

To a solution of Part C compound (0.24 g, 0.64

5 mmol) in 2-butancne (10 mL) at RT was added NaI (1.00
g, 6.66 mmol) in one portion. The mixture was
refluxed for 30 h when it was diluted with water (20
mL} and ether (30 mL). : The organic fraction was
dried (Na2804) and concentréted. The remainder was

10 purified by column chromatography on silica gel (50
g) with 15:85 ethyl acetate/hexanes to give 0.24 g
(81%) of title compound as a colorless oil.

E. 2-{1-{4-[9-(Butylsulfonyl)-9H-fluoren-9-

15 yllbutyl)-4-piperidinyl}-2,3-dihydro-1H-

isoindol-l-one

To a stirred solution of 0.70 g (1.49 mmol) of
Part D compound in 6 mL of DMF at RT was added 0.38 g
{(1.80 mmol) of Example 1 Part G compound. The.

20 reaction mixture was warmed to S5°C and allowed to
stir for 24 h. The mixture was diluted with NaHCO3
solution (50 mL) and ethyl acetate {50 mL). The
layers were separated, the organics dried (Na2S04)
and concentrated. The remainder was_purified by

25 flésh column chromatography on silica gel (100 g)
eluting with 5:95 methancl/dichloromethane (700 mL)
followed by 5:95:0.5 methanol/dichloromethane/NH3
(1L). Pure fractions were pooled and concentrated to
give 0.70 g (85%) of title compound as a thick oil

30 which solidified after standing.
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aqueous | ayer was extracted twice with Et OAc, the organi cs washed with
brine, dried over Na2SO4 _and evaporated in vacuo te-give an-eily-solid
resi due (11.1 g). The residue was purified by 5 crystallization from
Et OH. H20 to give title conpound contami nated with 14% by wei ght

9- hydr oxyf | uorwpoetekos g, 30%yield) as a colorless solid. NOITAIS96H03AS
sufficiently pure for the subsequent reaction.-146l0 B. [err]

To an AcOH (25 m) solution of Part A compound (3.64 g, .0.014 nol) and
met hyl 3-mer capt opropi onate 15-(1.62 ni, 0.015 nol) under argon is added
concentrated Herr]SOerr] (7 drops). After stirring at room

tenperature for 24 h, the reaction was concentrated to 1/3 the original
volune and diluted with Herr] QO The aqueous | ayer was extracted with
Et OAc and the 20 organic |ayer washed with 1 N NaOH The basic wash was
extracted 3 times with mpOAL30+IBR°Conbi ned organi cs extracted with

brine, dried over Nazs%@"@:.lma QAP 1! etRaflbl Yasohi SrGhediihe /nm3)
structure (Bl) . E r6 35

$ Anal. Calcd. for C34HqQN2SO3 + 0.5 H20:
C' 72.79; H' 7-30.‘ N' 4.96: SI 5.68
Found; C, 72.25; H, 7.15; N, 5.00; s, 5.69.

Example 31
10 9-[4-[[4-[(1,1-Dimethylethoxy)carbonyl]lamino]-1-
piperidinyllbutyl]-2,7-difluoro-N-(2,2,2-trifluoro-
~GH- -0~ ide
A,

Br.

CONHCH.CF,

Oo

A Solution of Example 3 Part B compound (8.00
g, 32.5 mmol) in 100 mL of THF at room cemperéture
was carefully evacuated and then purged with argon
four times. The stirred solution was cooled to -25°C
20  and a solution of n-butyllithium {26.5 mL, 2.5 M in
hexanes, 66.3 mmol) was added over 15 min. The
resulting slurry was stirred for 1 h and cooled to
-78°C. Neat dibromobutane (6.0 mL, 50.0 mmol) was
added in one portion and the reaction was allowed to
25 warm to room temperature over the course of 6 h.
After an additional 14 h, the reaction mixture was
poured into 1 M hydrochloric acid (70 mL) and
excracted twice with ethyl acetate. The combined
organic extracts were dried (Na2S04) and evaporated.

15
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(5.55 g). (Conmpound B(1) was 25 sufficiently pure for the subsequent
reaction. Rf =049 (25% Et OAc: hexanesy= WO-96/ 26265
PCT/ US96/ 00824 : -108-
To an EtOH (15 m) solution of conpound B(Il) (385 ngy, 0.956 mmol)
was added adddisres] (470 ny; 0.012 mol ). After stPEWUH§OMBEr ni ght,
the reaction m xture was cool ed tot4ferr] C and quenched with
saturated NH4C . 5 The aqueous | ayer was extracted with Et OAc, the
organi ¢ lLayer washed with brine, dried over Na[err] SO err] and
evaporated to an oily residue (390 ng). This resi due was purified
by flash col um chr omat ogr aphy (silica gel, 3 by 10 cnm), eluting
with 3% 10 EtOAC.CH err]Cl[err] to give title compound (110 ny, 38%
yield fromPart A conpound) as a colorless oil. C. [err]
The semi-solid residue was triturated with hexanes

and filtered to give 11.32 g of an off-white solid.
To a slurry of the above solid (11.0 g) in 25
mL of dichloromethane at room temperature under argon

5 was added a solution of oxalyl chloride (25 mL, 2.0 M
in dichloromethane, 50 mmol) followed by 0.5 mL (6.0.
mmol) of DMF. After 1 h, the reaction was evaporated
at less than 25° and the residue redissolved in 30
mlL of THF. This solution was added over 20 min to a

10 solution of 2,2,2-trifluorocethyl amine (6.10 g, 61.5
mmol) in 25 mL of THF at -10 °C under argon. After 2
h, the reaction was quenched with 10% citric acid
solution and extracted twice with ethyl acetate. The
organic extract was dried (Na2S04) and evaporated..

15 purfication by flash chromatography (12 x 20 cm
column, 7:3 dichloromethane/hexanes as elutant) on
silica gel provided title compound as a white solid,
9.03 g, 60% yield from Example 3 Part B compound, mp
147-148°C.

20
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To a pyridine (0.75 m) solution of Part B conpound (110 ngy, 0.369

mmol ) at O[err] C was—added pzw... w— toluenesul fonyl-.chloride (80 ny,
0.42 mml ) and the reaction slowy allowed to cone to room
t enper at ur e. 20 After 4 h and 7.5 h, nore p-tol uenesul fonyl chloride
(60 and then woempE209. 52 nol ) was added at room t PETAISSe0824 and
the reaction was stirred at 5[ err]C -18%ernight. A final portion of
p-t ol uenesul f onyl chloride (40 ng, total 1.15 mml) was then
added and 25 the reaction stirred at roomtenperature for 8 h.
The reaction mxture was partitioned between Et OAc and saturated
NaHCO err]. The aqueous | ayer was extracted 3 tines with EtQAc,
the organic | ayer washed with brine, dried over Na[err]SdJerr] and
evapor at ed 30 to an oily-solid (200 .. This residue was
pr eabsorbed onto Celite and ur|$TE4riﬁﬁTﬁ H-Rimethy 1ethoxy ) capbory 25205
PCT/ US96/ 00824 amino] -l-piperidinylli®utyl}-2, 7-difluoro-N-
(2,2,2-trifluoroethyl)-~-9B-fluorene-9-
carboxamide
5 To a stirred solution of Part A compound (5.48

g, 11.9 mmol) in 20 mL of DMF at room temperature
under argon was added Example 10 Part B compound
(2.85 g, 14.2 mmol). The reacticon was heated to
50°C. After 14 h, the reaction was quenched with 10%
10 NaHS03 solution and extracted with ethyl acetate.
The organic extract was dried (MgSO4), evaporated and
re-evaporated twice from toluene. Purification by
flash chromatography on silica gel (2.5 x 15 cm
column, ethyl acetate elutant) gave title compound,
15 as a white solid, 6.23 g, 90%, mp 152-154°C.

Example 32
9-[4-[4-[ (2-Phenoxybenzoyl)aminol-l-piperidinyl]-
butyl]-N-{2,2,2-trifluoroethyl)-9H-fluorene-9-
20 carboxamide. monohvdrochloxide

Following the procedure in Example 12 Part B,
2—phenoxybenzoxc acid (2.0 g, 9.34 mmol) was
transformed into the acid chloride then reacted with

25 Example 36 Part D compound (4.84 g, 9.34 mmol) to
give a white solid (5.0 g). The product was dissolved
in MeOH (5 mL), then 0.77M HCl in ethyl ether (15 mL)
was added. The solution was evaporated and heated in
a vacuum oven (55°C) overnight to give title compound
30 (5.1 g, 82%) as a white solid.

m.p. 123-127°C,
MS (ES, + ion): 656 (M+H).
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chromat ography (silica gel, 3 by 8 cn), eluting with 15%

Et OAc: hexanes to_give title.conpound (110 1Q.. 66% yield) as a
colorless oil. 5 ., D [err] A m xture
of Part C conpound (102 nyg,: 0,227 mmol ), Exanple 1 Part G conpound
(64 nmg, O.w&oseass ), 10 and Klerr]COJerr] (34 ng, 0.2RCTi&as/0ps24n

| sopropanol (1.5

cool i ng,

m ) under argon-vi#® refluxed for 6 h. After

the reaction was partitioned between saturated NaHCO3

and Et OAc. The aqueous | ayer was extracted tw ce with Et OAc, the
conbi ned organics were dried over 15 NaJerr]SJerr] and the volatiles
were renoved in vacuo to give an oil (126 ng). The residue was

conbi ned with
usi ng 48.6 nmol

anot her crude residue froman identical reaction

of Part C conpound (146 ng total). The m xture was

purified by flash andlumtale. IQprcRBsHABE4FaNs92 (siditdafsl, 3 by 5.5 cm,

el uting

with 4% MeOgeCher ] C5[ 665 | Nt Og Jdeye ¢,MaURe titl e compound

(108 ng). The m xture was further purlfired hy Il ash col um
chr omat ogr aphy ( siFqW¥ig&, %leag)’, el Etbﬁg N E&S’ Vit 1B -2%-
MeOH: CH err]Cl[err] to give title conmpound (101 nyg, 25 74%yield) as an

oily foam 5

10

15

20

25

30

Example 33
9-[(4-{[4-(Benzoylamino) -1-piperidinyl]butylj-2,7-
difluoro~-N-(2,2,2-trifluorocethyl)-9H-£fluorene-9-
carboxamide

A solution of Example 31 compound (2.07 g,
3.56 mmol) in 10 mL of 4 N hydrogen chloride in
dioxane was stirred, protected by a calcium chloride
drying tube, for 3 h. The solution was evaporated at
30°C and the resulting solid was re-dissolved in 20
mL of THF. To this stirred solution, cooled to -10°C
under argon, was added triethylamine (1.24 mL, 8.9
mmol) and then benzoyl chloride (0.46 mmol, 4.0 mmol)
over 10 min. After 1 h, the reaction was guenched
with saturated sodium bicarbonate solution and
extracted twice with ethyl acetate. The organic
extract was dried (Na2S04) and evaporated.
Purfication by flash chromatography on silica gel (5
x 20 cm column, 1:195 methanollethylacetate as )
elutant) provided, after recrystallization from ethyl
acetate/hexanes, title compound as a white solid,
1.83 g, 87% yield, mp 177-179°C.

Anal. Calc'd for C32H32Fs5N302¢0.25 H0:
C, 65.13; H, 5.55; F, 16.10; N, 7.12
Found: C, 65.10; H, 5.49; F, 15.85; N, 7.12.

MA (electrospray, + ions) m/e 586 (M+H).
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WD 96/ 26205 PCT/ US96/ 00824

-110 - M (electrospray, MtH errpP—-—mlz 497+. - Anal .
Calcd. for err]JHerr]Nerr]0s*0.26 Herr] O C, 76.64; H
7.34; N, 5.59 - Found: C, 76.73; H, 7.27; N, 5.51. 5

2, 3- Di hydr o- 2¢)d g6/2¢z0k ( 9- pr opyl - 9H-fl uoren-9-yl ) - PCT/US96/00824

sul fonyl ] propyl] - 4-pi peridinyl]-1H1soindol -l 4§0e [err]
A . .

Example 34
9-[4-[[4-(1,3-Dihydro-1, 3-dioxo-2H-isoindol-2-yl)-1-
piperidinyl)butyl}-2,7-difluoro-N-(2,2,2-tri-

A solution of Example 31 compound (2.02 g,
3.47 mmol) in 10 mL of 4 N hydrogen chloride in
dioxane was stirred, protected by a calcium chloride
drying tube, for 3 h. The solution was evaporated at
10 30 °C and partitioned between saturated sodium
bicarbonate. solution and dichloromethane. The
organic layer was separated, dried (Na2504) and
evaporated to give a white solid. To this residue
was added 550 mg (3.71 mmol) of phthalic anhydride
15 under an argon atmosphere. The solids were melted
together at 150°C for 6 h. On cooling, the resulting
solid was recrystallized from ethyl acetate/hexanes
to give title compound as a white solid, 1.71 g, 80%
vield, mp 186-188°C.
20
Anal. Calc'd for C38H35F5N303+0.13 H20:
C, 64.56; H, 4.94; N 6.87
Found: C, 64.56; H, 5.03; N 6.81.

25 'MS (electrospray, + ions) m/e 612.2 (M+H).

Example 35
2,7-Difluoro-9-(4-{[4-{ (2~-phenoxybenzoyl)amino}-1-
piperidinyl)lbutyl]-N-(2,2,2-trifluoroethyl)~9H-

30 fluorepe-9-carboxamide

To a solution of 565 mg (2.64 mmol) of 2-
phenoxybenzoic acid (Aldrich) in 10 mL of dichloro-
methane under argon, was added 2 mL of oxalyl
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P

Vs

[err] 15 To an AcOH (25 m) solution of Exanple 24 Part

A conmpound (3.64_9, 0.014 pol) and nethyl 3 nercapt opropionate
(1.62 nml, 0.015 nol) under -argon i s added concentrated
Herr]SOerr] (7 drops). After stirring at roomtenperature for 24
h, the reaghioghszos 20 was concentrated to 1/3 the origi PEl/USWHS and
diluted with Herr] O The aqueous | ayer wa$stxtracted wth Et QAc
and the organic | ayer washed with 1 N NaOH. The basic wash was
extracted 3 tinmes with -+ Et OAc, the combined organics extracted with
brine, 25 dried over Na2SO4 and evaporated to an oily-solid

{5.55 g, > 100% recovery). WO 96/ 26205

PCT/ US96/ 00824 - 111 -

To a CHerr]Cl[err] (25 m) solution of crude conpound pr epar ed
above (1 g, 2.63 nublpradeO[2r? )X imdbcdrogomethane, 4wlsmadlipdand

3-chl oroperoxybenzpjgnagi §l ff-4¢ SMF 5  2¥ter 1 h, the reaction was
) evaporated and the residue, 2-phenoxybenzoyl

chloride, was redissolved in 10 mL of THF.

5 A solution of Example 31 compound (1.00 g,
1.76 mmol) in 10 mL of 4 N hydrogen chloride in
dioxane was stirred, protected by a calcium chloride
drying tube, for 3 h. The solution was evaporated at
30°C and the resulting solid was re-dissolved in 10

10 mL of THF. To this stirred solution, cooled to -10°C
under argon was added triethylamine (0.95 mL, 6.5
mmol) and then the 2-phenoxybenzoyl chloride solution
prepared above over 10 min. After 1 h, the reaction
was quenched with saturated sodium bicarbonate

15 solution and extracted twice with ethyl acetate. The
organic extract was dried (Na2S04) and evaporated.

Purfication by flash chromatography on silica gel (5
x 20 cm column, 1:19 methanol/ethylacetate as
elutant) provided, after recrystallization from ethyl

20 acetate/hexanes, title compound as a white solid,
1.01 g, 85% yield, mp 168-69°C.

Anal. Calc'd for CigH3gFsN303:
Cc, 67.35; H, 5.35; F, 14.02; N 6.20
25 Found: C, 67.20; H, 5.35; F, 14.33; N 6.08.
MS (electrospray, - ions) m/e 676.3 (M-H).

SUBSHTUTESHEET(RULE2E)



mol , 75%. and the reaction brought to room 5 tenperature. After 1.45,

4.1, and 6 h, nore 3-——____ chl or.operoxybenzoi cacid (0.25, 0.3, and. 0.2
g, total 9.39 nmol) was added. The reaction was stored at
-80[err]C after 8 h. After warm ng, the reaction m xture was
partitioned bwobwegsesd N NaOH and Et OAc. The 10 aqueous | aCINISKE!EN824
extracted twice with EtOAc, the or ganitb2l-ayer washed with brine,
dried over Na2SO4 and-evaporated to an oily-solid residue. This
resi due was purified by flash columm chromatography (silica

gel, 5 by 9 cnm, eluting with 18% Et OAc: hexanes to 15 give title
conmpound (630 ng, 67%yield from Exanpl e. 24 Part A conpound) as a
colorless solid. nmp 74-77[err]C. Anal. Calc. for _
Cerr]Herr]Serr] * 0.29 Herr] O C, 66.04; H, 6.26;, S,
8.81 20 Found: C, 66.04; H, 6.11; S, 8Enamnle_25 B. [err]
25 To an Et OHg( L aain qund (559
ny, 1.56 mol) at OC y it (Jﬁrrﬂ'I é%”ﬁesﬁ 81 -Lipdriqiny ]é’ruriz 80 .ny, 3. 36
mmol ) and the nixture g}Bﬁﬁﬂ?t¥%l}dﬂﬁl e igey  tne
reaction nixmnnnhMd:9chbQnNd:n_£4£u;;ﬁ;and_a_sennnd_anLLQn of

30 NaBH4 (80 ny, g.36 mmol ) pwas added. After 5 h at room

t enper at ur e, the reaction mxture was quen bed

To a solution of 9-fluorenecarboxylic acid (50
g, 240 mmol) in THF (1200 mL) at 09C was added
10 dropwise a solution of n-butyllithium (2.5M, 211 mL,
530 mmol) in THF. The vellow reaction was stirred at
0°Cc for 1 h, then 1,4-dibromobutane (31.3 mL, 260
mmol) was added dropwise over 30 min. The reaction
was stirred at 0°C for 30 min, then the reaction was
15 warmed to RT for 30 h. The reaction was extracted
with water (3 x 750 mL). The combined agueous layers
were extracted with ethyl ether (800 mL). The agueous
layer was made acidic with HCl solution (1N, 500 mL),
then extracted with dichloromethane (3 x 750 mL): The
20 combined organic layers were dried over MgSO4.
Evaporation gave title compound (71 g, 85%) as a
white solid. |

B.

25
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WD 96/ 26205 PCT/ US96/ 00824 .
-112- L at _Olerr]Cwith saturated NHAC and the mxture

[PRSEEEE -

stirred at roomtenperature for 30 nin. The aqueous | ayer
was extracted twice with Et OAc and t he conbi ned organi c | ayers

wer e evapOQﬂéﬁﬁﬁhg an oily residue. 5 Thi s resi due wapcrrossswes2er at ed 3
tinmes with to " give 500 ng of-1®3y-solid.- After pre-absorbing
onto Celite, the residue was purified by flash colum

chromat ography (silica gel, 5 by 7 cn), eluting with 3%
MeOH: CH err]Cl[err] to give title conpound (328 ng, 64% 10 yield) as a
colorless solid. np 111.5-112.5[err]C. C. Jerr]

15 To a CH err]Cl[err] (5 m) solution of Part B conpound

To a solution of Part A acid (60 g, 173 mmol)
and DMF (100 pL) in CH2Cl2 (600 mL) under argon at
0°'C was added oxalyl chloride (104 mL, 2.0M in
CH2Cl2, 208 mmol) dropwise. The reaction was stirred

$§ at 0°C for 10 min, then warmed to RT and stirred for
1.5 h. The reaction was concentrated in vacuo to
give the crude acid chloride as a yellow o0il. To a
suspension of 2,2,2-trifluoroethylamine hydrochloride
(25.9 g, 191 mmol) in CH2Cl2 (500 mL) at 0°C under

- 10 argon was added triethylamine (73 mL, 521 mmol)

followed by dropwise addition of a solution of the
crude acid chloride in CH2Cl2 (15 mL). The reaction
was stirred at 0°C for 1 h, -diluted with CH2Cl2 (500
mL), and washed with water (2 x 300 mL), 1N HCl (2 x

15 300 mL), saturated NaHCO3 (2 x 300 mL), and brine (2
X 300 mL), then dried over MgSO4. Evaporation gave
80 g of a oil which was purified by flash

'~ chromatography on silica gel (2.5 kg). The crude

product was loaded in a mixture of CH2Cl2 and hexane,

20 and eluted with a step gradient of 10% EtOAc/hexane
(4L) to 15% EtOAc/hexane (2L) to 20% EtOAc/hexane
(4L). Pure fractions were combined and evaporated to
give title compound (52.5 g, 71%) as a white solid
(mp 88-92°C).

25
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(308 ng, 0.933 mmol ) and triphenyl phosphi ne (490 ny, 1.87 mmol ) at
O[err] C under argon was added N-  ___. bronobsuccinim de (210 ng—--1. 18
mol ). After 2 h, a second portion of N bronosuccinimde (40 ny,
0.34 20 mol) was added and the reaction stirred an

additional 1 hgd@@es@action mxture was then guencheglcryosdendsdzo
sodium bisulfite ang t he aqueous | ayeri8#xtracted twice with Et OAc.

The conbi ned organi cs. were washed with H20, brine, dried over

25 Na[err]Serr], and evaporated in vacuo to give an oily- solid
resi due. The residue was purified by flash col um chr omat ogr aphy
(SilicAR buffered silica gel, 5 by 9 cn, eluting with 6.7%
hexanes: CH err]Cl[err], then CH err]Cl[err] to give the unstable
Compound C(1) of the WO 96/ 26205

PCT/ US96/ 00824 - A mixture of Part B eddfound (29.5 g, 69.2

structure  [err] mmol) ( EdnPle 107P4r%! B cBipBuna (14.5 g, 72.7
mmel), and anhydrous potassium carbonate (11.5 g,
83.0 mmol) in DMF (100 mL) was stirred at 50°C for 48

5§ h, concentrated to dryness, and taken up in CHaCl3
{(S00 mL). The solution was washed with saturated
NaHCO3 (3 x 80 mL} and brine (2 x 80 mL), then dried
over MgSQ4. Evaporation gave a vellow oil which was
purified by flash chromatography on silica gel (600

10 g), loaded in CH2Cl2, and eluted with a step gradient
of 2% MeOH/CH2Cl2 (3L) to 3% MeOH/CH2Cl2 (4L). Pure
fractions were combined and evaporated to give title
compound (30 g, 86%) as a white foamy gum.

15 D.

To a solution of Part C compound (30.5 g, 60.4
mmol) in dioxane (120 mL) was added 4N HCl in dioxane
20 (121 mL, 483 mmol). The reaction was stirred at RT
for 4 h, then concentrated in vacuo to provide title
compound (30 g) as a white foamy solid, containing a
residual amount of dioxane.

25 E. 8-[4-[4-(Benzoylamino)-1l-piperidinyl]-
butyl]-N-(2,2,2-trifluorcethyl)-9H-fluorene-
9-car] P hvdrochlorid

SUBSTITUTE SHEET (RULE 26)



colorless solid. np 83-86[err]C A DV (2 m) solution of

Compound C(1) (234 ng 0.595 mpl)l—and-Exanple 1 Part—G-serpound
(155 5 nmg, 0.717 nmmol) under argon was stirred for 15 h. A

second portion of Exanple 1 Part G conpound (17 nuy, 0.078 mmol)
was then aqgsgimﬁgglomed in-4 hby Kerr]Q[err] @S Brusypo0824239

nmol ). After the cool ed reaction -185- mxture was partitioned
bet ween saturated NaHCO[err] and 10 Et OAc. The aqueous | ayer was
extracted with EtOAc, ~-. the organics were washed with brine, dried
over Na2SO4 and the volatiles were renoved in vacuo to

give an oil (357 ng). The m xture was purified by flash col um
chromat ography (silica gel, 3 by 12.5 15 cnm), eluting with 5%

MeOH CH err]Cl[err] to give inpure title conmpound (222 ng), as
well as pure title conpountlo(d6solution of FartC@nicampbahad (MM &hg 1090 03VF) .

The pure title g E Cohpgggpg%ggk aﬁ%&@“ Ilé d fho§1ﬁégf$hggxanes to

gi ve a color ésS sol 20
impure title corrpouﬁélchégrmﬁtme ¢ ﬁﬂléd f 0% was added drepvise

Cmbbﬂ”a& ograpgy (si |béﬁzé§k. cﬂﬂozlgide e{olt4 ndL, 3 40 mmo 1M, “IfhE%:eactJ.on |
S50 i o @) - e, whSgShiEres o€ GREHS 3o ik "Bicmpromernendyidin, 1
mz 529+, 25 wmL) was gdied/asd(the solution was washed with water -
PCT/ US96/ 00824 (2 x 50 mL), brine (2 x Sbl4l) and dried over MgSO4.
Purification was performed by flash chromatography on
silica gel (100 g), loaded and eluted with 2.5%
10 methanol in dichloromethane. Pure fractions were
combined and evaporated to give a white solid. The
product was dissolved in methanol (S'mL) and a
solution of HCl in ethyl ether (0.77N, 5.19 mL) was
added. The reaction was stirred at RT for 10 min,
15 then evaporated to dryness. After drying in a vacuum
oven (65°9C, 72 h), title compéund was obtained (1.3
g, 72%) as a white solid.

m.p. 132-137°C.
20 Ms (Cl1l, +ion): 550 (M+H).

Anal. Calc. for C32H3I5C1F3N302 « 0.2 H20:
C, 65.18; H, 6.05; N, 7.13; Cl1, 6.01;
F, 9.66
25 Found: C, 65.45; H, 6.06; N, 6.88; Cl, 5.16;
F, 2.30.

Example 37
2,3-Dihydro-2-[l-[4-[9-(l-oxopentyl)—9H-fluoren-9-
30 yl)butyl]-4-piperidinyl]-1H-isoindol-1l-one, mono-
hydrochloride
A.

I/\/\/OTBS

35 A(l).

SUBSTITUTE SHEET (RULE 26)



‘Anal . Calcd. for (Jerr]Herr]Nerr]err]S*1.01 Herr] QO C

70.29; H 7.01; N, 5.12 Found C, 70. 45._H,_6F60 N, 4.96—— 5
Exanpl e 26 [err]

2,3-Dihydro-1-[4-[4-(2,3 dlhydro 1- oxo- | Hi soi ndol - 10

yI )-1-pi per| di Qg *@Hd -N-propyl -1 Hi ndene-| - car boxanpceirus96/00824

A [err] To a stirred slurry-qgsg[-err]

(3.20 g, 20.0 nmol) in 20 nL of di chl oronet hane at room tenperature
under argon was added -15.0 nL of oxalyl chloride solution (30.0
mol , 2 Min dichloromethane) and then 0.1 nL of DV, 20

Vi gorous gas evolution results in a |light yellow

KO85 1pg |5 SI{CH4)ot-BY)

To a solution of 49 mL (0.55 mol) of 1,4-

butanediol in 25 mL of DMF, under argon at 0°C, was

5 added 10.5 g (0.15 mol) of imidazole followed by 20.7
g (0.14 mol) of t-butyldimethylsilyl chloride. The
reaction was slowly warmed to RT and stirred for 18 h
at which time the reaction was diluted with ether and
washed with NH4Cl, water, Na2C03, brine and dried

10 {MgSO4). The resulting title compound in the form of
a colorless liquid, 50 g. contained approximately 15%
of the disilylatéd compound.

A{2). ores
15 :/\/\/

To a solution of 8.5 g (42 mmol} of Part A(l)
compound in 50 mL of THF, under argon at 0°C, was
added 7.3 g (108 mmol) of imidazole and 16.7 g (64

20 mmol) of triphenylphosphine. This mixture was
stirred for 45 min (solution became homogeneous) at
which time 16.2 g (64 mmol) of iodine in 50 mL of THF
was added dropwise over 20 min. The reaction was
stirred for 1 h, diluted with hexanes and washed with

25 1M sodium bisulfite, Na2C03, brine and dried
(Na2804). The resulting residue was triturated with
ether (3x), filtered (to remove triphenylphosphine
oxide) and evaporated to provided 10 g (61%) of title
compound as a pale yellow oil.

TLC Silica gel (4:1 hexanes/ethyl acetate)
Rf = 0.60.
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solution. After 1 h, the reaction mxture was evaporated at | ess

than_25[err] C and_the residue was. dissolved in 10 nL of—THF
This solution was then added dropw se over 15 25 mnutes to a solution
of 3.5 nL of n-propylam ne. (46 mmol) in 25 nL of THF at -10C under
argon. Aft@i)%lmoﬁ one hour, the reaction m xture was parmpcrigsosdzs
WD 96/ 2620 ) -157 - PCT/ US96/ 00824
-115- bet ween et hyl acetate and 10%citric acid sol ution.
The organic extract was dried (MgSgJ err]) and evapor at ed.
Purification by flash chromat ography on silica gel (5 x 20 cm
colum, 1:2 ethyl acetate/hexanes as el utant) 5 provided title
conpound as a yellow solid, 2.36 g, 50% vyield, np 123-125[err]C
CONHCH  err]CH err] CH err] 10

B.

oTBs

To a solution of 5 g {23.78 mmol) of 9-
§ fluorenecarboxylic acid (Aldrich) in 20 mL of THF,
under argon at 0°C, was added 20.6 mL (52.32 mmol) of
b«  n-butyllithium (2.5 M in hexanes) dropwise. Tﬁg
orange-red anion was stirred for ¢.5 h, at which time
7.5 g {23.78 mmol) ofI/h\’/S"cnas {prepared as
10 described in Part A) was added dropwise. The
reaction gradually warmed to RT and was stirred for
36 h, at which time it was diluted with a 1:1 mixture
of ethyl acetate/H20 (250 mL}. The organics were
washed with NaHCO3, brine, dried (Na2S04) and
15 'evaporated. Flash chromatography was performed on
250 g of silica gel eluting with 9:1 dichloromethane/
isopropanol to provide 4.9 g (52%) of title compound

[N

as a yellow oil.

20 TLC: Silica gel (9:1 dichloromethane/isopropanol)
Rf = 0.50.

c.

s

»

oTes
25
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A degassed slurry of Part A conpound (1 10 g, 5.47 mmol ) and 330
ng of 10% pal | adium an-carbon in - 25 nL of ethyl acetate-at—+oom

t enperature was stirred under at nospheri c pressure hydrogen for 16
h. 15 The reaction was filtered through Celite and

evaporated to Owg9she2bd € conpound as a white solid, SPLTRISI6/DEBS N
61-63[err] C. C. [err] 2058 - To a
solution of 49 nmL (0.55 nDI) of 1, 4- but anediol in 25 nL of DWF,
under argon at O[err]C, was:" added 10.5 g (0.15 nol) of imdazole
foll owed by 20.7 g (0 14 rmol) of t-butyldinethylsilyl chloride.
The 25 reaction was slowy warnmed to RT and stirred for 18 h

at which tine the reaction was diluted with ether and washed with
NH err]C, water, Na[err]CJerr], brine and dried (MgS™) . The
resulting colorless liquid To 550[ mgr (1,380mel ccrf Rard Bamompounstt ekg

15% 30 of the disigadedt €dnOBROBNE0. The reactlon wé§)§%£¥¥é§'53} 9%
8.5 g (42 mmol) of the under

bove HF,
at O[err]C, was R, H&g&r7a§gan( 5588'Em)‘?5 Vé#"?"?n“’tfd&%l’é‘ AP 81 7“& 64
WO 96/ 26205 with ether and washed witlPGiE44396(0824 Flash

-116- $§ chromatography was performed on 100 g of silica gel
eluting with 95:5 hexanes/ethyl acetate to provigde
340 mg (70%) of title compound as a pale vellow o0il.

TLC: Silica gel (95:5 hexanes/ethylacetate)
10 Rfe = 0.31.

D.

15 To a solution of 340 mg (0.96 mmol) of Part C
compound in 3 mL of THF, under argon at 0°C, was
added dropwise 462 mL (1.16 mmol) of n-butyllithium
{2.5 M in hexanes). The resulting anion was stirred
for 0.5 h, at which time 140 mL (1.16 mmol) of

20 freshly distilled valeryl chloride (Aldrich) was
added dropwise. The reaction was stirred for 2 h, at
which time it was diluted with ether and quenched
with NaHCO3. The organics were washed with water,
brine, dried (NaSO4) and evaporated. Flash

25 chromatography was performed on 100 g of silica gel
eluting with 95:5 hexanes/dichloromethane to provide
290 mg (69%) of title compound as a pale yellow oil.

TLC: Silica gel (95:5 hexanes/ethyl acetate)
30 Rf = 0-36-
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mol ) of triphenyl phosphine. This m xture was ' stirred for 45 mn

(solution became_honpgenequs) at — bl p—16—2—g ( 64—trOH)—of

iodine in 50 nL of THF was added dropw se over 20 min. The reaction
was 5 stirred for 1 h, =diluted with hexanes and washed with

1M sodi um bivesédaese, Na[err]COlerr], brine %d dri ed PCT/US96/00824
(Na[err]SOerr]). The resulting residue was!®R1turated with et her
(3x), filtered (to renove triphenyl phosphine oxi de) and evapor at ed
to provided 10 g (61% of title 10 i odobutane as a pale yellow oil.

D. [err] 15 To a stirred solution of diisopropylam ne
(0.95 nL, 6.8 mmol) in |10 nL of THF at -5[err] C under argon was
added n-butyllithiumsolution (2.70 ni, 6.75 mol, 2.5 Min

hexane) and sti rred for 15 mn. A_sal yti of Part B conpound (593
my, 3.38 nmmol) in MS ST-MH3y hrichgd W& aggeghiﬁggr 10 min. The resulting

deep orange solution was stirred for 30 mn and a solution of Part

C 1-t-butyl di nmet hylAﬁéiY'@%i’cé‘ foﬁ. 32|d3%qbqt @ngs(;loQSH?onéS. 31 mmol) in

5 mL of THF was vell ow sol ufion fo within 1
hour . 25 The reactiorfmi%? +#® \kg 8ydénched with saturated

sodi um bi carbon@g e pghn&t am, arzl. 2ot ngcte@st.wi ce with et hyl
acetate. The organic extracts were conbi ned, dried

(Na[err]SO err]) and evaporated. Purification by flash
chromat ography on silica g8 gave title conpound as

10 To 200 mg (0.46 mmol) of Part D compound was
added 1 mL of 5:95 aqueous HF/acetonitrile. The
reaction was stirred under argon at RT, for 3 h, at
which time it was diluted with ether and washed with
NaHCO3, water (3x), brine, dried (MgSO4) and

18 evaporated. Flash chromatography was performed on 50
g of silica gel eluting with 7:3 hexanes/ethyl
acetate to provide 120 mg (81%) of title compound as
a pale yellow oil.

20 TLC: Silica gel (8:2 hexanes/ethyl acetate)
Rf = 0.15.
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30 a colorless oil, 680 ng, 58% SUBSTI TUTE

SHEET ( RULE 26) WD 96/ 26205 R

PCT/ US96/ 00824 - =117 -

E. . [err] _ To a

sol ution of Pawbs@2e0srpound (675 ng, 1.73 5 mol) in 5 ACTHSIGMS2,
roomtenperature under argon was added®®-sol ution of

t et rabut yl ammoni um fl uoride ... -

. (3 m, 3 nmol, 1 Min THF). After 1 h,
t he reaction o '

To a solution of 120 mg (0.37 mmol) of Part E

§ compound in 1.5 mL of THF, under argon at 0°C, was
added 55 mg {0.81 mmol) of imidazole followed by 126
mg (0.48 mmol) of triphenylphosphine. The mixture £
was stirred for 0.5 h, at which time 122 mg (0.48
mmol) of iodine in 1 mL of THF was added dropwise.

10 The reaction was stirred for 1 h at 0°C, 1 h at RT,
then diluted with hexanes and washed with fresh
sodium bisulfite solution, NaHCO3, water, brine,
dried (MgSO4) and evaporated. Flash chromatography
was performed on 25 g of silica gel eluting with 9:1

15 hexanes/ethyl acetate to provide 130 mg (81%) of
title compound as a colorless oil.

TLC: Silica gel (9:1 hexanes/ethyl acetate) .
Rf = 0.40.
20
G. 2,3-Dihydro-2-[1-[{4-[9-(l-Ooxopentyl)-~-9H-~
fluoren-9-yllbutyl)-4-piperidinyl}-1H-
To a sclution of 130 mg (0.30 mmol) of Part F
25 compound in 1.5 mL of DMF, under argon at RT, was
added 20 mg {(0.15 mmol) of K2CO03 and 84 mg (0.39
mmol) of Example 1 Part G compound. The reaction was
stirred for 18 h, at which time it was poured into
water. The precipitate was collected, dissolved into
30 ether, dried (NazS0O4) and evaporarted to provide a
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m xture was partitioned between ethyl acetate and 10% citric acid
solution, The organic extract -was dri ed 3Gt M3SOH)- and evaperated—

Purification by flash - . chromatography on silica gel (2.5 x 15 cm
colum, 1:4 hexanes/ethyl acetate) provided title conpound as a
col orl ess oo 9sR8MsNy, 80% - 15 F. PEX/Y]o6/00824 _
To a solution of Part E conpound (380 ny, 1.1863- mmol) in 5 nL of
THF under argon at room tenperature 20 was added tri phenyl phosphi ne
(365 ng, 1.39 nmol) and i m dazole (210 ng, 3.0 mml) and then

I odi ne (360 nyg, 1.39 mmol) in 5 nL of THF. After 15 mn, the
reacti on was quenched with 5% NaHS(O err] sol ution and extracted
with ether. The organic extract was dried 25 (MgSgerr]) and
evaporated. Purification by flash chronat ography on silica gel (5
x 15 cm col urm, 5:7 pale yellowt Bplidcet The/ sekddasns givsalvede isoesherd as

col or | essarfd lereb2dwitR3%05 mL (0.30 Waol)6/cI62RE (1 M in
PCT/U896/00824 ether). The ether was decanted é¥%, the solids
collected and dried for 18 h (50°C under vacuum) to
S5 provide 115 mg (74%) of title compound as a pale
yellow solid.

mp 96-100°C.

TLC: Silica gel (95:5 dichloromethane/isopropanocl +
10 1% NH40H) Rf = 0.46.

MS (ES; NH40H, + ions) m/e 521 (M+H).

Anal. Calcd. for C3sH4QN202 HCl + 0.5 mol H20:
C, 74.25; H, 7.48; N, 4.95
15 Found: C, 74.24; H, 7.45; N, 4.98.

Example 38
2,3-Dihydro~-2-{1-{l-ox0-3,3-diphenylpropyl) -4~

20
To a solution of 3,3-diphenylpropionic acid

(500 mg, 2.21 mmol) and DMF (1 drop) in
dichloromethane (5 mL) at RT was added dropwisé a
solution of oxalyl chloride in dichloromethane (2Z.0M,

25 1.66 mL, 3.32 mmol). Bubbling of escaping gasses
continued for 10 min after addition. The reaction was
stirred at RT for 60 min, then concentrated in vacuo
to give a crude oil. To a solution of crude acid
chloride and triethylamine (1.4 mL, 10.0 mmol) in

30 dichloromethane (10 mL) at 0°C under argon was added
dropwise a solution of Example 1 Part G compound (434
mg, 2.00 mmol) in dichloromethane (2 mL). The
reaction was stirred at 0°C for 10 min.
Dichloromethane (100 mL) was added to dilute the
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G 2,3-D hydro-1-[4-[4-(2, 3-di hydro-1- oxo-
1H i soi ndol -2-yl)-1-piperidinylutyl]-N y . - :
propyl - 1H i ndene- 1- car boxam de - . To a stirred solution of
Part F conpound (430 5 ny, 1.12 nmmol) in 5 nL of DMF at room
tenperature wo 9s126208nder argon was added Exanple 1 Part G cORQOSIA%/008245
ng, 1.23 mmol ). The reaction was heated to 50[€163 C. After 14 h,
the reaction was quenched with 10% NaHS( err] sol ution and
extracted with ethyl acetate. “The 10 organic extract was dried
(MgSg err]), evaporated and re- evaporated twi ce fromtol uene.
Purification by flash chromat ography on silica gel (2.5 x 15 cm
colum, 1:9 nmet hanol / et hyl acetate) gave title conpound as a
col orl ess anorphous solid, 425 ng, 88% 15 IR (thin film
3470, 2940, 1680, 1660,reseuionamd the resultigg)solasion7wsscwhashed with
gal gulsgt- ea 1;3 0[:, 7C[ err] Hego] Nermd)Xl ersdé&&fhdg%d' ium biggrbonate s@lu@f'\%'ﬂ&
, 8.30; : o] ; . /3. 44 H. 8 11; .47,
(el ectrospray, + ions) Mg '%F' (H(Cﬁk’fgé (% x&.} fé‘]‘ﬁl?ﬁfa ﬁW(Mf‘err], 300
VHz) [ Bvaporation o®H8: (al,cxiide gum.7P8riifjication was
7.52-7.44 (m 3H g performed by flash c&hﬁmhﬁmﬁﬁpﬁgloﬂkgilica gel (100
g}, loaded and eluted with 2.5% methanol in
dichloromethane. Pure fractions were combined and
evaporated to give title compound (610 mg, 72%) as a

off-white solid.

10
- m.p. 166-169°C.
MS (FAB, +ion): 425 (M+H)

Anal. Calc. for C2gH2gN202 + 1.1 H20:
15. Cc, 75.68; H, 6.85; N, 6.30
Found: C, 75.50; H, 6.45; N, 6.24.

Example 39
[1-{4~-[{9-[ (Propylamino) carbonyl] -9H-fluoren~9-yl}-
20 Dbutyll)-3-piperidinyl]lcarbamic acid, phenylmethyl
ester, monohvdrochloride -

25 A mixture of Example 5 Part A compound (2.34
g, 6.90 mmol) and ethyl nipecotate (1.3 mL, 8.28
mmol) in DMF (3.5 mL) under argon was heated at 60°C
for 22 h, then cooled to RT. The solvent was removed
under reduced pressure. The resulting orange residue

30 was dissolved in CH2Cl2 (50 mL), washed with
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5.53 (t, 1H, J = 5.5 Hz) 30 4.35 (s, 2H)
401

4.30 (5-plet, 1H_J = 5.3 Hz) , (e —3—=
7.2, 7.8 H) | 3.13 (m 2H)

3.04 (d, 2H, J = 9.8 Hz) WO 96/ 26205 |

PCT/ US96/ O8P96126205 -119 - PCT/US96/00824

2.92 (t, 2H, J = 6.7 H) -183- 2 .50 (5-plet, 1H J = 5.5
Hz) 2.38 (t, 4H, J = 7.7 Hz)

2.18-1.84 (m 9H) 5 . 1.56-1.35 (m 6H)

0.81(t, 3H, J = 7.4 Hz) ppm Exanple 27 [err]

saturated NaHCO3 (2 x 15 mL) and brine (20 mL), then
dried over Na2S804. Evaporation gave 3.6 g of an
orange gum, which was dissclved in a minimal amount
of CH2Cl2 and purified by flash chromatography on

5§ silica gel (175 g) eluting with 2% MeOH/CH2Cl2 to
provide 2.65 g of product contaminated with
approximately 20 mol% DMF. The product was dissolved
in EtOAc (60 mL), washed with water (3 x 20 mL) and
brine (20 mL), then dried over Na2804. Evaporation

10 gave title compound (2.38 g, 75%) as an amber oil.

B [ ]
N
U COzEt
15 Palladium on carbon (10%) (273 mg, 0.258 mmol)

was added to a solution of Part A compound (2.37 g,
5.15 mmol) in a mixture of EtOAc (10 mL) and EtOH (15
mL). The mixture was hydrogenated (balloon) at RT
for 1.5 h, filtered through Celite, and washed with

20 EtOAc (3 x 20 mL). The filtrate was concentrated in
vacuo to give title compound (2.42 g, 100%) as a pale
vellow oil.
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1-[4-[4- (2, 3-Di hydro-1-oxo-|Hisoindol -2-yl)-1-

pi peridinyl]butyl]-2-phenyl-Npropyl-IHindene-1-—— car bexam de

15 : A Jerr] To a slurry of sodium hydride
(6.975 g, 60% m neral oil dispersion, 0.174 nol) in 200 nL of THF
20 at room twoperebsr e under argon was added 2- butene- PCT/USY6/0D82H Ol
(15.36 g, 0.174 nol) over 20 minutes. Gas -164- evolved and a thick
preci pitate formed. The slurry was stirred for 16 h and then was
rapidly treated wi th-t:~butyl di phenyl chl orosilane (47.82 g, 0.174
25 nol). The reaction warns to 40[err] C autogenously and a cl ear
solution fornmed. After 15 min, the reaction was quenched with

wat er and extracted twice with hexanes. The organic | ayers were
conbi ned, dried (Na[err]SOerr]) and evaporated. Purification by
flash 30 chromat ography-on silica gel (12 x 30 cm col um, ' WO
96/ 26205 @ BCT/ US96/ 00824.

-120-

SN
UOO;H
+HCl
Agueous KOH (5.6 mL, 1IN, 5.6 mmol) was added
§ to a solution of Part B compound (2.17 g, 4.70 mmol)
in THF (10 mL) under argon. The biphasic mixture was
stirred at RT for 4 h, then heated at 50°'C for 48 h.
The reaction was cooled to RT and acidified to pH 1.5

with 1N HCl. The cloudy reaction was diluted with
10 water (30 mL) and extracted with CHCl3 (3 x 100 mL),

then dried over Na2S04. Evaporation afforded title
compound (2.2 g, 100% crude) as a foamy white solid.

D. ([1-14-[9-f(Propylamino)carbonyl]-9H-~
15 fluoreh-B—yl]-butyl]-3-piperidiny1]carbamic
id, ol ] hyl I hvd hloride
To a cloudy suspension of Part C compound {336
mg, 0.714 mmol) and triethylamine (238 uL, 1.71 mmol)
in dioxane under argon was added diphenylphosphoryl
20 azide (184 uL, 0.857 mmol). The mixture was heated
at 80°C for 2 h (N2 evolution observed scon after
heating commenced). Benzyl alcochol (367 uL, 3.57
mmol) was added, and the reaction was heated at 80°C
overnight. The reaction was cooled to RT and the
25 solvent was distilled off under reduced pressure.
The resulting residue was partitioned between CH2Cl2
{20 mL) and saturated NaHCO3 (5 mL). The organic
layer was washed with brine (5 mL) and dried over
Na2S04. Evaporation gave 760 mg of a yellow oil,
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di chl oronet hane) gave title conpound as a col orl ess oil, 46.6 g,
82% B. [errl. 5 To a sti.rred-selutdon
of Part—A conpound (6.53 - g, 20.0 mmol) and triethylam ne (3.53 ni,
25.3 mmmol ) in 50 nl._of dichl oromethane at room tenperature under
argon was aggadneeseti C anhydrlde (2.4 m., 22.5 nmol) FeTausdebdistd ( 20
ng, 0.16 mmol). The reaction was ed8Perated at |l ess than 30[err]C
and the residue partitioned between 10%citric acid and hexanes.
The organi c | ayer -was washed with water and saturated

sodi um bi carbonate solution, dried (Na[err]SJerr]) and 15
evaporated. The isolated colorless oil, (7.02 g 95% , was used
wi t hout further purification in Part C. [err]
20 Anhydrous cerium chl oride (16 00 g, 64.9 mol)

was ‘stirred in an ewhdicht wdsf puskfhedtlbyl flasin alitomatographybenhstidica

145[err]C for 2 h. Hae f(sesb)l élﬁtmgleﬁlmtﬁ MeOH/&2C2R0eB. gevel 885t agr oom

t enperature and then to E an ice bath. To this powder was
added 150 nL of THF® or ?ﬁ% g%%rred slurry was marned to room
t enperature. Af t eThesfheetamine amks whisssodaied dooEedot 630fbkr] C and

phenyl magnesi umghl ghigde ragteli @fck 24 . Z7001sHc P3P B30 (3 mL). The white
precipitate was filtered, washed with Et20 (2 x 3
mL), then dried under high vacuum at 50°C overnight
to give title comound (173 mg, 42%) as a white foamy

solid.
10

MS (ES) 540 ([M+H)

Anal. Calecd. for C34H42C1N303 « 0.3 H20:

C, 70.22; H, 7.38; N, 7.23.

Found: C, 70.11; H, 7.24; N, 7.09.

15
Example 40

9-[{4-[4~-{2,3~-Dihydro-1-oxo-1H-isoindol-2-yl)-1-

piperidinyljbutyl}-N-(2,2,2-trifluorocethyl) -9H-
20 A.

-
B “er

To a stirred solution of 10.0 g (33.5 mmol) of

compound prepared in Example 5 Part A first paragraph

25 in 100 mL of dichloromethane at RT was added 20.0 mL
{40 mmol) of 2M oxalyl chloride in dichloromethane
followed by 30 mL of DMF. The reaction was allowed
to stir at RT for 2 h when the solvent was evaporated
and the semisolid residue pumped (= 1 mm pressure)

30 for 0.5 h. The residue was dissolved by adding 300
mL of ether and cooled to 0°C. The mixture was
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30 mmol, 3 Min ether) was added. The resulting yell ow slurry was

stirred for 1.5 h and_then a sol utian. of —2=indanone (5-45—¢g+—41.2
mol , freshly chromat ogr aphed) was added. After 30 min, the
reaction m xture was quenched with 10%citric acid WO 96/ 26205
PCT/ US96/ 00824 wo 96126205 -121 - PCT/US96/90824
extracted twce with ether. The organi c extractiéé - were dried

(MySO err]) and evaporated. Purification by fl ash chronat ography on
silica gel (5 x 20 cmcol um;="" 17: 3 di chl or onet hane/ hexanes) gave
title conpound as 5 acolorless oil, 6.66 g, 77% _ D.
[err] 10 To neat Part C conpound (6.40 g, 30.4 mmol)

was added potassium bisulfate (6.4 g, 47 mmol). The m xture was

stirred under argon and placed in an oi
treated with 7.30 g (67 mmol) of 2,2,2-

trifluorocethylamine and warmed to room temperature.
The mixture was diluted with 150 mL of ethyl acetate
and 100 mL of 0.5 M HCL. The layers were separated,

5 the organics dried (Na3SO4) and concentrated. The
remainder was purified by flash column chromatography
on silica gel (250 g} eluting with 1:9 ethyl |
acetate/hexanes (800 mL) followed by 1:5 ethyl
acetate/hexanes (1lL). Pure fractions were poocled and

10 concentrated to give 9.25 g (73%) of title compound
as a white solid. '

mp: 87-89°C

15 B.

To a stirred solution of 6.54 g (17.22 mmol)

of Part A compound in 6 mL of DMF at RT was added

20 4.00 g (18.51 mmol) of Example 1 Part G compound and
2.41 g (17.50 mmol) of K2CO03. The reaction mixture
was warmed to 40° and allowed to stir for 20 h. The
mixture was diluted with 200 mL of water and 2 mL of
1M NaOH solution (pH = 11). The white solids were

25 collected by filtration and dried to give 10.0 g
(100%) of title compound.

TLC Silica gel (5:95:1 methanol/dichloromethane/NH3)
Rfe= 0.35.
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bath heated to 160[err]C for 20 mn. The resulting solid mass was

cool ed, partitioned befween dichl oronet haRew——ib—and wat er—Fhe~oTgarm T
| ayer was dried (MgSJerr]) and evaporated to provide title
conpound (5 84 g, 100% ,;g as a mhlte solid, np 163-164[err]C.

E. 0 96/26205 [err] PCT/OS960083| ut i on
of Part D conpound (1.481 g, 7. 7o-hﬁ%r) in 20 nL of THF at Oferr]C
under argon was added n-butyllithium (3.0 m., 7.50 mol, 2.5 Min
25 hexanes) over 10 min. The resulting deep orange solution was
stirred for 1h. The reaction was guenched with several snal

pi eces of THF-washed dry ' ice. The resulting thick yellow slurry
was stirred for 1 h and then treated with 20 nL of 2 M potassi um
30 hydroxide solution. This solution was extracted twice with

et hér and the aqueous residue was brought to pH2 with 3 N

sul furic acid. The m xturecwas9-[4-[4~-(2 \HM2AZ03 ~oxo-1H-isoindol -

PCT/ US96/ 00824 2- yl)-l-piperidinyl]ﬁﬁ%?%]-N-(2,2,2-tri-

5 A suspension of 10.00 g (= 17 mmol) of Part B
compound in 80 mL of ethanol was treated with 0.5 g
of 10% Pd/carbon and placed under an atmosphere of H2
(balloon pressure). The reaction mixture was stirred
for 25 h when it was filtered through a pad of Celite

10 and concentrated. The remainder was triturated with
warm water to give 9.0 g (93%) of title compound as a
white solid.

mp: 143-146°C.
16 TLC Silica gel (5:95:1 methanol/dlchloromethane/NH3)
Rf= 0.35.
D. 9-[4-[4-(2.3—Dihydro-l—oxo-lH-isoindol-
2-yl)-l-piperidinyllbutyl]-N-(2,2,2-triflu-
20 oroethyl)-9H-fluorene-9-carboxamide,

hvdrochloride salt

A suspension of 9.00 g (= 16 mmol) of Part B
compound in 200 mL of ethyl ether was treated with 8
mL (32 mmol) of 4M HCl in dioxane and the reaction

25 mixture stirred for 1lh under an atmmosphere of N2.

The reaction mixture was filtered and the white solid
collected. The solid was dried at 40°C under vaccuum
to give 9.0 g (93%) of title compound as a white
solid.

30
mp: 139-141°C.
TLC Silica gel (5:95:1 methanol/dichloromethane/NH3)
Rf= 0.35.
MS (ES, + ions) m/z 562 (M+H).
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extracted three times with ethyl acetate, the extracts conbi ned,

dried (MgSQ err]) and_evaporated tqQ__ gi ve.title conpound- as—a | i ght
yel | ow powder (1.50 g, - 82%, np 212-215C. F.

[err] ' A m xture of Part E conpound (890 ng, 3.77 10
mol ), Part Bwg (2.55 g, 3.77 mol) and ' t r i phepgirvsssgsiane
(190 ng, 0.724 mmol) was evaporated twil68-from tol uene. The mixture
was di ssolved in 20 nl. of THF, stirred under argon and
treated with bis(trimethyl stlyl)acetam de (BSA) (3.7 15 ni, 15 nmol).
After 30 mn, tetrakis(tri- phenyl phosphi ne) pal | adi um(0) (430 ny,
0.39 mmol ) was added and the reaction set to reflux. After 16h, the
orange sol ution was cool ed, evaporated and re- evaporated tw ce
from nmet hanol . The gummy resi due 20 was dissolved in ether and washed
once with 10% - citric acid. The organic extract was dried
(TIVQSO[ ?”])d it e\p?ﬂa%ataclcandfbe CYSRIERIOIFPOLE fromtol iJene .

0 a stirred solution o i s .pradu or orret hane
under argon at roomtenper atuFé 2 525 \'/vag %de’& o&a?%/‘l de (0.9 ni,
7.0 mmol ) and t hen Foundd\VE, (66053, B, 2i825 M. he.T8e R.e&)tﬁ%n was
evaporated to give gn orange oil which was dissolved in 10 nmL of
THF. ; le 4]

9-[4-[4~(2,3-Dihydro-l-oxo-1H-isoindol~2~yl) -1~
piperidinyl]butyl]-N-(2,2,2=trifluoroethyl)-9H-

10 a.

To a stirred solution of 4.00 g (9.38 mmol} of

Example 36 Part B compound in 6 mL of DMF at RT was

15 added 2.44 g (18.51 mmol) of Example 2 Part A
compound and 1.59 g (11.30 mmol) of K2C03. The
reaction mixture was warmed to 50°C and allowed: to
stir for 18 h. The mixture was diluted with 200 mL
of water and 2 mL of 1M NaOH solution (pH=11l). The

20 white solids were collected by filtration and dried
to give 4.50 g of title compound.
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This solution was added to a stirred sol ution 30 of n-propylamne (1.4

mmol_,_ 16 mmwol) in_ 10 ol. of THF _at_ OlerelC over 10 mn..

the reaction m xture was diluted with ether and washed once with
10% WD 96/ 26205 . PCT/ US96/ 00824
-123- woosnsos Citric acid. The organic extract was dréwososdisaif err])
and evaporated. Purification by flash chront8%graphy on silica gel
(5 x 20 cm col um, di chl oronet hane) gave title conmpound as an
orange oil, 1.50 g, 77% - 5 G J[err]

To a stirred solution of Part F conpound (2.15 10 g, 4.18 mmol) in 15
nmL of THF at roomtenperature under argon was added

t et rabut yl amoni um f |l uori de (10 m., 10 nmol, 1 Min THF). After 1h,

the reaction was
B. 9-[{4-[4-(2,3-Dihydro-~l-oxo-1H-isoindol-

2-yl)-l-piperidinyl]lbutyl]-N-(2,2,2-triflu-
oroethyl)-9H~fluorene-9-carboxamide,
hydrochloride salt
5 A suspension of 4.00 g (= 9.00 mmol) of Part A
compound in 200 mL of ethyl ether was treated with 8
mL (32 mmol} of 4M HCl in dioxane and the reaction
mixture stirred for lh under an atmosphere of N3.

The reaction mixture was filtered and the cream
10 colored solid collected. The solid was dried at 40°C
under vacuum to give 3.8 g (73%) of title compound.

mp: 139-141°C.
MS (BS, + ions) m/z 562 (M+H).
15
Anal. Calcd. for C33H3s5N302F3Cl:
C, 66.27; H, 5.90; N, 7.03
Found: C, 65.87; H, 6.14; N, 6.71.

20 . Examples 42-50
Following the procedures set out herein, the
following compounds were prepared.

Example 42

25
9-{4-[3-(Benzoylamino)- 1-piperidinyijbutyl]-N-propyl-9H-fluorene-
8-carboxamide.

MS (ES) 510 (M+H)
Anal. Calcd. for C33H39N3032 « 0.2 H20:

30 ¢, 77.22; H, 7.74; N, 8.19
Found: C, 77.12; H, 7.58; N, 8.16.
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quenched with brine and extracted three times with . et hyl acetate.
The organic extract was dried (MSQO4) . 15 and-evaporated. Purification

by flash chromat ography on silica gel (5 x 15 cmcolum, 3:2
hexanes/ et hyl acetate) gave title conpound as a col orl ess gl ass,
1.09 g, 75% wogmsﬁg H. [erl‘] _ PCT/US96/00824 TO a
solution of Part G conpound (209 ng, 0.60 -170- mvol ) in 10 nL of ethanol
at roomtenperature purged .. 25 wth argon was added 5% Pd-C (45 np).
The flask is evacuated -and purged with argon twice and with
hydrogen from a bal oon and stirred under a hydrogen . atnosphere for
30 mn. The reaction was filtered through Celite and the filtrate
evapor at ed. 30 Purification by flash chromatography (2.5 x 15 cm

WD 96/ 26205 PCT/ US96/ 00824

-124- Example 43

9-{4-{3-(1.3-Dihydro-1,3-dioxo-2H-isoindol-2-yl)- 1-piperidinyljbutyl]-N-propyl-
9H-tluorene-9-carboxamide.

§ Ms (ES) 536 (M+H) .
Anal. Caled. for C34H37N303 « 0.2 H20:
C, 75.72; H, 6.99; N, 7.79 |
Found: C, 75.68; H, 6.78; N, 7.68.

10 Exarple 44

9-t44[4-(2.3-oinyaro-1-oxo-1 H-isoindol-2-yl)-1-piperidinyljbutyl}-
N-(2,2,3,3,4,4,4-heptatiuorobutyl)-SH-flucrene-8-carboxamide,
monohydrochioriie.

mp: 122-132°C
15 Ms (ES, + ions) m/z 662 (M+H)
anal. Calcd. for C35H3502N3F7Cl + 0.8 H20:
C, 59.04; H, 5.17; N, 5.90
Found: C, 595.04; H, 5.04; N, 5.90.

20 Example 45

9-[4-{{4-[(1,1-Dimethylethoxy)carbonyijamino]-1 -piperidinyl]buty)]-s.s-dmuo?o-
N-(2,2,2-trifluoroethyl)-9H-fluorene-9-carboxamide.

mp: 59-64°C
25 MS (FAB, M+H)*= m/z 582*
Anal. Calcd. for C3pH3gFs5N303 + 0.2 eguiv. hexane:
c, 62.58; H, 6.53; N, 7.02
Found: C, 62.41; H, 6.55; N, 6.84.

30 Example 46

1-[4-{4-(1.3-Dihydro-1-ox0-2H-isoindol-2-yl)- 1-piperidinyljbutyl]-2-methyl-
N-(2,2,2-trifluoroethyl)- tH-indene-1-carboxamide.
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colum, 1:1 hexanes/ethyl acetate) gave title conpound as a white

foam_92 nmg, 44% . [ecr] 5 Fo--a
stirred solution of Part H conpound (90 ng, 0.26 nmmol) in 2 nL of
THF at room tenperature . +.under argon was added tri phenyl phosphi ne
(68 my, 0.28ypoeneiés nmol) and i m dazol e (40 ng, 0.57 ol ) perrtsdsies24
lodine (65 ng, 0.26 mmol) in 2 n. of THF. -AZer 10 mn, the
reaction was quenched with 10% NaHS( err] sol ution and extracted
with ether. The organic extract was dried (MgSO err]) and
evapor at ed. 15 Purification by flash chromatography on silica gel
(2.5 x 15 cm colum, dichl oronethane) gave title conpound as a
white solid, 87 ng, 73% np 125-127[err]C J.
I-[4-[4-(2,3-Dihydro-l-oxo-ll—l—isoindol- 20

2-yl') -1 - pi peri di nyl ]mzquze-mﬁ’cw -

propyl - 1Hi ndene- 1- g4 hp 2 Q stirred solution of Part
| conpound (74 )@ q ) 5 6 3 (ﬁ ?ﬁDIVF at room tenperature

.|.
under argon was adde‘éf‘%g Jep‘g 0@6453%9%40 25 ng, 0.181
mol ). The reaction was h&za.teeﬂ.tss%@r[,em;@ N, 7.99; Atro.d4 h, the

rgact'i on was quegc he%}m&h CIO‘J/g?N%IbIS%er% 53: N, 7. 8§O| t| d extracted

with ethyl acetate orgam c "extratt Mysg err]),
evaporated and re-

Example 47

8-[4-[4-(1,3-Dihydro- t-0x0-2H-isoindol-2-yl)- t -piperidinyljbutyl]-N-(2,2,3,3,3-
pentafiuoropropyl}-SH-fluorene-8-carboxamide, monohydrochloride.

10
mp: 130-144°C
MS (ES, + ions) m/z 578 (M+H)
Anal., Calcd. for C3gH35N302Fs5Cl + 1.2 H20:
C, 60.98; H, 5.63; N, 6.27; F, 14.18
1§ Found: C, 61.34; H, 5.48; N, 6.08; F, 13.69.

Example 48
1-{4-[4-(1,3-Dihydro-1-ox0-2H-isoindol-2-yl)-1 -pnpendmyl]butyl]
N-(2,2,2-rifluoroethyl)-1H-indene-1-carboxamid

20
mp: 62-65°C
MS m/z (ES, - ions) 510 (M-H), 556 (M+HCO2-)
Anal. Calcd. for C20H32F3N302 « 0.16 H20:
c, 67.70; H, 6.33; N, 8.17; F, 11.08
25 Found: C, 67.70; H, 6.26; N, 7.94;: F, 10.62.

Example 49
9-[4-[4-(Benzoylamino)-1-piperidinyl)butyl]-3,6-ditluoro-N-(2,2,2-triflucroethyl)-
9H-fluorene-9-carboxamide.

30
MS (FAB, M+H)* m/z 586*
Anal. Calecd. for C32H32FsN302+H20+0.15 CH3Cl3:
C, 62.65; H, 5.61; N, 6.82
Found: C, 62.52; H, 5.56; N, 6.67.
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evaporated twice fromtoluene. Purification.by flash 30

PCT/ US96/ 00824
737 cnerr].
(el ectrospray,

(CDhCi[err],
7.56 (d, 2H, J

chromat ography on silica gel (2.5 x 15_cm colum, —— .. 1:12 ————
met hanol / et hyl acetate) gave title conpound as a white solid, 80
91% np 156-57[err]C WD 96/ 26205
-125 - 6/00824
WORBLENS 1015 2863, 1678, 1622,- {2, PRS-,
M CROANALYSI S Cal cul at ed -f or
CerrJHerr]Nerr]derr].1.17 Herr] QO C, 76.02; H, 7.68;
: Found: C, 76.02; H, 7.43; N 7.30. (%)
+ ions) me 548(I\/HrH). 10 [err]H NWR
300 MHz) [err] 7.83 (d, 1H, J = 7.6 Hz)
6 Hz) 7.40 (s, 1H

Example 50

3,6-Difluora-9-{4-[4 [(z-pnenoxybenzoyl)amlno] 1-piperidinyljbutyl)-N-(2,2,2-
- trittuoroethyl)-9H-fluorene-9-carboxamide.

mp: 124-26°C
MS (FAB, M+H) m/z 678%
Anal. Calcd. for C3gH3gFsN303:
C, 67.35; H, 5.35; N, 6.20
10 Found: C, 67.38; H, 5.62; N, 5.92.

Examples 51 to 167
The following compounds were prepared by
robotics procedures as described below.

15
RBOBOTICS PROCEDURES
rcpg
0 A. Aqueous KOH/CHCI,
- B. R5CO,H, DIC, HOBT, DMF
O C. Optionat HPLC Purification
NH; .
bis HC! salt
X CF.
r 3
NG
H
S W
9 o
[]
H
h 4
20 A. Preparation of the diamine starting
material:

A solution of the diamine bishydrochloride
salt {compound X) (10 g, 19.3 mmol) in chloroform
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15 7.54-7.2 (m OH . 4 5.32 (t,

1HJ:58|—|2) _AQn{£L1J—|1'I:7,3Hz_;________
3.05 (m 2H) 2.85 (d, 2H) 20

2.62 (dt, 1H J = 4.2, 9.2 Hz) 2.31 (dt, IH J =
4.5, 9.2 Hz) wossn620s 2.06 ({9a2H) US96/00824
1.94 (m 2H) 1. 71 (ﬁ 25

1.26 (m 4H) 0.59 (t, 3H, J = 7.3 Hz)

0.6 (m 1H Fa 0.43 (m 1H) ppm WO

96/ 26205 ' PCT/ US96/ 00824

-126- Exanpl e 28 [err]

(400 mL) was washed with 1N KOH solution (3 x 100
mL) . The organic layer was washed H20 (2 x 100 mL),
brine (2 x 100 mL) and dried over MgS0O4. Evaporation
gave the free diamine (8.8 g, 100%) as a colorless

5 oil.

B. General Experimental for Robotics
Compounds: ) :
The following is a general procedure for the
10 synthesis of amides according to the above equation
via the coupling of carboxyllc acids with the
diamine. These acid-amine couplings and subsequent
purifications were carried out using a Zymark
Benchmate® Robotic system using an IBM PC to run the
15 operating program and to write the Benchmate
procedures.
A 16 mm x 100 mm tube was charged with 1.6
mmol, 4 eq RSCO;H acid and capped loosely with a
plastic cap/column holder. The Benchmate® then
20 carried out the following steps on the tube:

1) Added 1 mL (81 mg, 0.6 mmol, 1.5 eq) ci a
81 mg/mL solution of l-hydroxybenzotriazole hydrate

in DMF.

25 2) Added 1 mL (75 mg, 0.6 mmol, 1.5 eq) cf a
75 mg/mL solution of diisopropylcarbodiimide in
CH2Cl2.

3) Added 1 mL (178 mg, 0.4 mmol, 1 eq) of a
178 mg/mL solution of diamine in CH2Cl2.
30 4) wWashed syringe with 3 mL of CH2Cl2
5) Mixed tube contents by vortexing at speed 3
for 15 sec. |
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5 trans-2,3-D hydro-1-[4-[4-(2, 3- d| hydro 1- oxo 1H
I soi ndol - 2- yI)-I-p| p_e_LLdJ__n;d__]_butyI]____L_phenyl ——_— ——

propyl - 1H i ndene- 1- car boxam de [err]

10 Toasolutlon of 682 ng (1. 34 mol ) of nd
Exanpl e 27 Par WO9622080 i .of et hanol at .174_oomterrperatﬂ?réE%@“agdided

2 g (32 mmol) of ammoni um formate. The slurry was stirred and
purged with 15 nitrogen for 20 mn. After adding 10% pal | adi um on-
carbon (1 g), the reaction was-'stirred under argon for 16 h. The
reaction mxture was filtered through Celite[err], washing with
ethyl acetate. The filtrate was washed twice wth water and once
with brine, 20 dried (MgSO err]) and evaporated. Purification by

flash chromat ogr aphy Qeesdy 1102 48€h Q?xex r&ﬁcE%ﬁ%&@coﬁp?gte (no

%herSIZOd/(l) chl or onmret hane) gtave {rlxgt Ia%w.cnoc_!rrprouncined a decammedogyess 0|

MeOH + 1% NH4OH in CH3Cl2, I2)

5 The reaction mixture contents were then
purified by ion exchange chromatography mediated by
the Benchmate® Robot. The following is the standard
procedure developed for purification of the coupled
products by the Benchmate®:

10 '

1) Condition a Varian sclid phase extraction
column (1.5 g, SCX cation-exchange) with 10 mL of
MeOH at 0.25 ml/sec
' 2) Load reaction contents onto column at 0.05

16 mL/sec

3) Wash column with 2 x 10 mL of MeOH at 0.1
ml/sec _

4) Wash column with 10 mL of 0.1 M ammonia in
MeOH at 0.1 ml/sec '

20 S) Elute column with 4 mL of 2 M ammonia in
MeOH and collect into a tared receiving tube at 0.1
ml/sec

6) Elute column with 1 mL of 2 M ammonia in
MeOH and collect into same tared receiving tube at

25 0.1 ml/sec

7) Rinse syringe with 5 mL of MeOH

All sclution/solvent deliveries were followed
by 1.8 mL of air and 10 sec push delay was used after
30 1loading reaction contents onto the ion exchange
column.
The product solution was concentrated on a
Savant Speed Vac (approx. 2 mm Hg for 5 h) and final
solvent remnants were removed by further exposure to
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WD 96/ 26205 . PCT/ US96/ 00824

-127- : B. i Jorr]

To a stirred solution of Part A conpound (315 5 ng, 0.534 mol) in 3
mL of THF at room tenperature under argon was add

t et rabut yl aWRIHREAE f | uori de ' (1.0, _190 mol, 1 %/Hsmu Af ter
| h, the reacti on was quenched wt rine and extracted three
times with ethyl acetate. The. organic extract was 10 dried

(MySO err]) and evaporated. ~Pufification by flash chr omat ogr aphy
(2.5 x 15 cmcolum, 3:5 hexanes/ et hyl acetate) gave title
conpound as a white foam 135 ng, 72% 15 '

[err] To a stirred solution of Part B conpound (127

ng, 0.361 mmol) in F t a e argon was
added tri phenyl phogﬁﬁﬁlﬁgggggbinﬁ?goﬁg%m' PP @eford BQodHEE’ ¥
which was characterized by HPLC and MS.

MS (ES, + ionsf m/z 619 (M + H)

C. Preparative HPLC Purification
In cases where the coupling reaction is -
carried out with carboxylic acids bearing basic
substituents (for example, pyridyl or amino), the
10 product Y isolated as above in Part B, is contam-
inated with the starting acid. These materials were
further purified by preparative HPLC. e
The samples after elution from the SCX column
and speed vac concentration were reconstituted in
15 MeOH and a small amount of trifluorocacetic acid (1
drop) was added to each. The products Y were
purified by preparative chromatography using the
following conditions:

20 Solvent A: 10% MeOH, 90% H20, 0.1% TFA
Solvent B: 90% MeOH, 10% H20, 0.1% TFA
Column: YMC ODS-A, SH-363-5, 30 x 250 mm I.D. §-5
um, 120 A, No. 3025356a. .

25 starting % B: 0%

Final % B: 100%
Gradient time: 30 min
Flow rate: 25 mL/min
Wavelength: 220 nm

30 Attenuation: 8 (1.28 AUFS)

Pure fractions were combined and concentrated
to afford purified product Y, which was characterized
by HPLC + MS.
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mol ) and i m dazole (60 ng, 0.86 nmmol) and then i odine (92 ny,
0.36 mol) in 1 nL of THF. After 15 =M n,_1the reaction was_guenched
wi th 5% NaHSJ err ] s@lution and extracted with ether. The organic
25 extract was dried (MgS err]) and evapor at ed. P#éﬂ# 'Bn by
flash chr onat¥@PRIS (2.5 x 15 cm .§egum, dichloro gg@nﬁgave
title conpound as a colorless glass, 101 ng, 61% WO
96/ 26205 PCT/ US96/ 00824

-128- 403D trans- 2, 3-Di hydro-1-[ 4-[ 4- (2, 3-di hydr o-

1- oxo- 1H i soi ndol - 2-yl ) - 1- pi peri di nyl ] -

butyl ] -2-phenyl - N-propyl -1 Hi ndene- | - car boxam de 5
To a stirred solution of Part C conmpound (100 ng, 0.217 mol) in 3

G compound (54 ' ng e reaction was heate
[err]C. Af t EPT18EFUCENEES RRRT 1RE \RRIYy IR F9iSr ROPISPNaHSO] err ]
10 solution and ext sabseditueftisetbyhivregen c.thellvhird substiaugani és

extract was dried ( r or d; res hgt tw ce
from tol uene. Puri f:vgggagé &dfﬁggﬁ '9&‘? L€M%k It shown exp?.‘i%ﬁ@.l? 2 _
5 the structures. Also, please note that in the

Examples S1 to 167 for structures bearing oxygens and
sulfurs with only one single bonded substituent, the

m. of DMF at room tenperat uf’%‘*%iﬁ %?%éﬁg_riﬁrh@r@@w_Eg@ﬁpgggeglE{Srnggsé Par t

second substituent is always hydrogen, but is not
shown explicitly in the structures.

10
Example No. Molecular Structure Analytical Data

m/z 58%
51 (M+H)
o] N /
52 N G m/z 585
{M+H)
N
/
)
F Y
F
F o
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chromat ography on silica gel (2.5 x 15 cm coI um, 1:9

hexarelet-hyl - acet ate)—gave title conpou 15 vyellow
anor phous gl ass, 105 ny, 88% IR (KBr pel l et) 3432, 2934, 2872,
1676, 1516, 1470 1454, 766, 737 cnferr]. 20 M CROANALYSI S
Cal cul at ed V@285 (| H err|Nerr]O[err]*1. ?j.,HZO PCT/US96/00834
74.87; H 8.04; N 7.64 Found: C, 88; H 7.82; N 7.33.
I\/B(electrospray, + ions) rﬂe 550 5 (MtH) . ; [err]H NWMR
(CDCl[err], 300 MHz) _ [err] 7.82 (d, 1H, J = 7.3 Hz)
7.51-7.14 (m 12H) 5.66 (t, 1H, J = 5.2 Hz)
30 4.33 (m 2H) 4.26 (dd, 1H, J
= 0.7, 3.6 Hz) 4.01 (dd, 1H, J =7.2, 7.8 Hz)
3.28:(m . 4H) - 295(d 2H;, J =107Hz)
WD 96/ 26205 O o] PCT/ US96/ 00824
- 129 - N <F F

. 53 . m/z 585

Q . (M+H)

54 I a |
) s 813

55 m/z 619
(M+H)
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2.24 (m 2H) 2.12 (t, 2H J = 11.1 Hz)

1.80 (m 4H) 1.53-1.16 (m—8H). 5

0.88 (t, 3H, J = 7.3 Hz) ppm Addi ti onal conpounds
falling within the scope of the present invention are described by
t he . fYPI96RF2HY structures. Substituentsgfor each exa $96/00834,
are identified in the table foll ow ng each structure. WO

96/ 26205 - 130 - Exanpl es Table A [err]

56 m/z 580
(M+H)
57 m/z S80
{M+H)
QY5 b -
ool
58 O m/z 580
’ ~ (M+H)
X,
] oy ©
o -
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where Rerr] is [err] _ WD 96/ 26205
PCT/ US96+66824 _——

131 - _ '
Tabl e A (conti nued) _ R err] R err] R err]
Rl err] WO %/ H _ H C1 Hlerr
H )¢ 26205 H H - 179 .- PCTIUSM
(29~
/SF
59 ’ N F '
m/z $S63 (M-
@ L
L
N
@0
o
W (J
60 - = Q
F N\
oA o (M+H)
‘))
F f
~
6 ° = J
1
£ F m/z 618
" (M+H)
SN
F N >
F+/ o 4
F D
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H H . H - d

H
CH err] H 10, __H L. OB H—-. -
[err] SCH3 H H H
H H CCHerr] H H |-|2
SCH[ err] WO 96/26205 H H H PG]/US96/00824 15
H H H | [err] ~180- H
[err] H L Hee o WO 96/ 26205
PCT/ US96/ 00824 -132 -
Tabl e B where R err] is (a), (b) or (c) as in Table A
o] : F
N F F
62 O m/z 618
N (M+H)
e F
i’
"<
: o A ! ,:,
63 N ° m/z 642
\O (M+H)
N
i g
Fs .
R
(o]
— p\\
: N I~/
64 ' @ ° m/z 642
(M+H)
65 m/z 564
{M+H)
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Examples O Q [err]

PCT/ UsS6/,00824

[err]

WD 96/ 26205 -

- 133- Tabl e B (continued)

Exanpl es of Q
WO 96/26205

66

&7

68

69

[err]

PCT/US96/00824
-181 -

m/z 564
(M+H)

m/z 564
{M+H)

m/z 578.
(M+H)

m/z 606
(M+H)

ng,n O
@,
"
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SUBSTI TUTE SHEET (RULE 26)

WO 96/26205 _ 2 PCT/US96/00824
-182 -

70 m/z 595
(M+H)

71 m/z 595
{(M+H)

72 m/z 563
- (M-H)

73 m/z 591
(M-H)
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WD 96/ 26205

PCT/ US96/ 00824

-134 - Jable C oot Exanples_of Rlerr]
[err] - WD 96/ 26205
PCT/ US96/ 00824

WO 96/26205 183 ' PCT/US96/00824

74

75

76

77

(M+H)

(N w
0 z 540

N
AL iy .

m/z 539
{M+H)

. N F m/z 554
_ ~ (M+H)
N
NN
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-135 -

| Table D  [err] _ Exanpl e of
R [err] - WD 96/ 26205 [ -
PCT/ US96/ 00824 -136 -
WO 96/26205 PCT/US96/00824
-184-

78

79

80

81

.

m/z 590
(M+H)

m/z 570
(M+H)

m/z 591
{M+H)

m/z 569
(M+H)
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WD 96/ 26205

Table E [err] Exanpl e of R |
PCT/US96/ 00824 — -137- Table E
(Cont' d) [err] _

WO 96/26205 PCT/US96/0082+4

-185-

m/z 631
82 (M+H)
83 m/z 684

: {M+H)
by

F m/z 367

% l/<: (M+H)

8s ° N - m/z 565 (M-
| \C"‘/}Q\' W
ST
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WD 96/ 26205 | | PCT/ US96/ 00824

-138 - _Table_ E__ [err] ..— — [err]
R=propyl or CF[err]CH err] Fl uorenyl - Type Rings: Z = [err]
WO 96/26205 - : PCT/US96/00824
-186 -
86 m/z 565 (M-
H)
o 2
™ _N\O-
F
% N/\{—,
¥
87 m/z 619
KL . (M+H)
NN
88 . m/z 629
Br (M+H)

89 [ ) ¢ OF m/z 568

Q (M+H)
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GCH2, O S, SO SO[err]

PCT/ US96+66824
Table G

WO 96/26208

930

91

92

93

[err] WO 96/ 26205
L 120
[err]
PCT/US96/00824
-187 - .
m/z 540
(M+H)
XD F
l/> ° N/\}_F
E
m/z 583
(M+H)
D
N s
oa
[} N
™ o F
L "/\F,LF
m/z 567
(M+H)

oW "y /2 60
O. O/ GN\ "(’l»:u-o1
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WD 96/ 26205 _ ' , PCT/ US96/ 00824 |
-140 - e Tabl e G (cont—d)y— , I'mdenyl - Type

Rings: Z= [err] HPC
WO 96/26205 -188 -
F
Qi
O F m/z 586
z
94 O (M+H)
Q
. N a
o’ﬁr!g"
N2/

0. N ~Mr°  mz603
95 N Ay (MeH)

% &) it
N
Q,
S8y
(I N’_;;"
. m/z 625
97 Q (M+H)
Q
o =
\/\s’\‘ /
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10 WD 96/ 26205

PCT/USQ6/ 00824 s =141 - Table H [err]
Exanpl e of R
WO 96/26205 PCT/US96/00824
-189 -
o F
A
98 O _ m/z 587
{M+H)
hel
S,;_j Lo
o
/
X~
F
Q. _N P NP
99 | m/z 610
O‘ o
o F
St
100 O m/z 581
{M+H)
101 m/z 591
{(M+H)
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-

<

[err] : WD 96/ 26205
PCT/ US96/ 00824 — . -
In the foregoi ng Tabl es which set out

of formulae I and I, that
4-substitut edWO9626205  pj peridine isomers, it wll

5 fornmulae | and Il conpounds nay be substi tdPRa with

o -142 -

of the invention of fornulae li and Ili, t hat
i nclude the 3-substituted R pi peridi ne isoners. 10
Ci s-9-(4-[4-(2, 3-Di hydro- 1Hi soi ndol - 2-yl ) - 1| - pi per -
i di nyl)butyl]-N-propyl-9Hfl uorene-9-carboxam de, N- oxi de
15 A slurry of 3-chl oroperoxybenzoic acid (appr ox.
(341 ng, 0.99 mol ) in CHerr]Cl[err] (1 m)
a solution of Exanple 1 conpou (524 nmg, 0.99 nmol) in
CHerr]Cl[err] (1 nmL) at Oferr]C o F o
N
102 ' O/ = m/z 621
Q. g“g {M+H)
F
ol
F
O LN Nl AN
103 N ' m/z 617
(2 ~ o (M+H)
\ | 2
104 & m/z 676
. (M+H)
<
Fo />
O
3 3
N O ¥
AT
105 m/z 649
: (M+H)

i s conpounds which inclu
be unders

conpounds of the invention

?@5@95’%?"? he

conpounds
i s conpounds which

was added dropw se to
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under argon. The reaction was stirred at O C for 20 20 mn, diluted

with CH err]Cl[err] (15 o) sotfmshed with . saturated NaHCO err] (5
m.) and brine (5 nL), then:dried over MgS err]. Evaporation gave
612 ng of a white foam - whi ch was purified by flash _chronmat ography
on silica WO9%/262055e| (75 g) eluting with zsﬁtep gradi ent BFVYSEOE240,

25 to 7%to 10% MeOH/ CH err]d[err] to give®title compound (308

ng, 58% as a white foam . M5 (ES): 538 [ M+H| 30 Anal.
Calcd. for Cerrl]Herr]Nerrlderr] * 1.5 H20: C 72.29; H,
7.50; N, 7.44 Found: C, 72.32; H, 7.28; N, 7.41. WO

96/ 26205 PCT/ US96/ 00824

-143 - Exnpl e 30

2-[1-4-[9-(Butyl sul fonyl)-9H-fluoren-9-yl]butyl]-
4-pi peridinyl]-2.3-di hvdro- 1H-i soijhdgl e1- one A

106 m/z 594
(M+H)
107 m/z 641
(M+H)
108 m/z 626
(M+H)
109 m/z 640
(M+H)
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[err] 5 A sol ution of 9-hydroxy-(9H)-flourene (1.58 g,

10.0 nmmol ) and butanethiol (0:72 9,-8.00 mMmvol) in_10 m of—
di chl oronet hane at -20[err]C was treated with 10 borontrifluoride-
etherate (1.28 g, 9.00 nmol ). The reaction was stirred for 1 h at
-20[err] C and Wwar9se62050 room tenperature, After stirriTg/Pypoasdd,
t he contents of the flask were purifie %S/ col um
chromat ography on silica gel (100 g) wth hexanes 15 followed by 1:9
di chl or onet hane/ hexanes to give 1.54 g (75% of title conpound as a
colorless oil. TLC Silica gel (1:9 dichloronethane/ hexanes)
Rl err]= 0.5. 20 B. [err] A sol ution of
Part A conpound (1.0 g, 3.93 25 nmol) in 10 nL of THF at -78[err]C
was treated with n- butyllithiumin hexanes (1.75 nL, 4.40 nmol)
fol | oned by 1-chl or o-4- br ono- ape (0.81 g, 4.70 fmol ). The
reaction was stirred for 0.5 h and wa R room tenperature for
18 h. The contents of the yf{lgask were QL gfluted with 3Q/gs9f aqueous
NH err]C solution and 30 n (M+H)
N
<
N
o
N
1 3 & m/z 656
' = F (M+H)
<.
(o] -
s
I
112 : \ m/z 528
C Y (MeH)

O

Qg .
113 ' 5 k(js m/z 556

(M+H)
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WD 96/ 26205 | PCT/ US96/ 00824

-144- acetate The organic fraction was dried
(Na[err]SOerr]) and concentrated. The remai nder was purified by
col um chr omat ography on silica gel (50 g) with 2:98
acet one/ di cWowepgmshane (500 nl) 5 followed by 15:85 PCT/US96/008
di chl or onet hane/ hexanes to give 1..0@3(.73%9 of title conpound as a
colorless oil. TLC Silica gel (2:8 dichloronethane/ hexanes)
Rf = 0. 4. 10 Mass Spec. (ES, + ions) me 255 (MSCerr]Herr]).
C. Jerr] 15 To a solution of Part B conpound (0.30 g,
0. 86
o F
O' o
114 Q m/z 570
(M+H)

2
RERES 5 L& m/z 544

F (M+H)

116 m/z 544
{M+H)

117 m/z2 S94
{M+H)
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mol ) in dichloromethane (5 nL) at 0C was added 3-
chl or oper oxybenzoic_acid (m CPBA). (0.37 g, 80% by—v-— wei ght—= 0. 1. 72

mol) in one portion. The m xture was stirred for 1 h when it was
diluted with 0.1 M 20 K2C03 (20 mL) and ether (30 nL). The organic
fracti on was egg H&[ err]SgJerr]) and concentrated. The PCT/US96/00824
remai nder was purl?l ed by col um chromat ogr aphyggan silica gel (50
g) with 15:85 ethyl acetate/hexanes to - give 0.24 g (75% of title
conmpound as a col orl ess 25 -oil. TLC Silica gel (2:8

di chl or onet hane/ hexanes) Rlerr] = 0.07. WD 96/ 26205

PCT/ US96/ 00824 -145 -

D. [err]

118 [ ) N‘\{ m/z 578
E

{(M+H)

F &
119 3 F m/z 544
- H:t (M+H)

m/z 600
(M+H)

120

A
121 O m/z 600

(M+H)
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To a solution of Part C conpound (0.24 g, 0.64 5 mmol) in 2-butanone
(10 b)_at _RT wa 360 g6 66 o) in one paortion.  The

m xture was refl uxed for 30 h when it was diluted with water (20
m.) and ether (30 nlL). The organic fraction was dried

(Na[ err] SO ek¥ddéngsyd concentrated. The renmai nder was 10 pevisobiomds LY
col um chromat ography on silica gel (50 -185.9) with 15:85 et hyl

acet at e/ hexanes to give 0.24 g (81% of title conmpound as a
colorless oil. w3 B 2-[1-[4-[9-(Butyl sul fonyl)-9H-fl uoren-9-
15 yl ) butyl]-4-pi per|d| nyl ] -2, 3-di hydro- 1H

i soi ndol - 1- one To a stlrred solution of 0.70 g (1.49 mmol)
of Part D conpound in 6 nL of DMF at RT was added 0.38 g

(1.80 mmol) of Exanple 1 Part G conpound. The 20 reaction m xture was
warnmed to 55[err]C and allowed to stir for 24 h. The m xture was

diluted with NaHCO err] SO (50 nm.) and ethyl acetate (50 niL).
The . | ayers were sréparat ed, ané cs dried (Na[er Sgerr])
and concentrated. The réf& nder wag y 25 M/a930col umm

chr omat ogr aphy on silica gel (100 Feluting wt HMyH) 5

nmet hanol / di chl or omet hane (700 ni) f owed by 5:95:0.5
met hanol / di chl or omet hane/ NH err] (XL) .Y Pure fractions were pool ed
and concentrated to give 0.70 g (85 Ofotl tl e conpound as a thick
oi | 30 which solidified after standing. N'x\
o F
R
123 I m/z 640
» ez 64
[+
N ¢
124 F m/z 580
(M+H)
125 m/z 518
{M+H)
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WD 96/ 26205 PCT/ US96/ 00824

- 146- op-130- 132[e,|:;=]=c —TLC- Silica gel £5-985:1

met hanol / di chl or omet hane/ NH3) == . Rlerr] = 0.35. Anal

Cal cd. for C[err]H[err]N[err]SQerr] + 0.5 H[err]O

72.79; H, 7. 30xwd\besbze36: S 5.68 Found: C, 72.25; H, ;d,ﬁsgﬁpdom
5.00; S, 5.69. 10 9-[4-[[4-][(1,-D nethyget hoxy) car bonyl ] am no] - 1-
pi peridinyllbutyl]-2,-7-difluoro-N-(2,2, 2-trifluoro-

et hyl ) - 9H- f | uor ene- 9- car boxani de A [err]

A Sol ution of Exanple 3 Part B conpound (8.00 g, 32.5 mmol) in 100
mL of THF at room tenperature was carefully evacuated and then

purged with argon

126 X N m/z 532
Sy s
- )
oy
N¥
(o]
127 m/z 564
(M+H)
128 m/z 592
' {M+H)
129 m/z 530
(M+H)
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four times. The stirred solution was cool ed to -25[err]C 20 and a

solution of n-bu 265 m., 2.5 Min hexanes, 66 _3 nmml )
was added over 15 min. The .. - resulting slurry was stirred for 1 h
and cooled to -78[err]C Neat di bronmobutane (6.0 ni, 50.0 nmol)
was wosiigsbsi N one portion and the reaction was all dofoos2s 29
warmto roomtenperature over the course Qf199 h. fter an
additional 14 h, the reaction m xture was poured into 1 M
hydrochloric acid (70 nL) and extracted twice with ethyl acetate.
The conbi ned organic extracts were dried (Na[err]SOerr]) and
evapor at ed. WO 96/ 26205

PCT/ US96/ 00824 - 147 - The
sem -solid residue was triturated with hexanes and filtered to

give 11.32 g of an off-white soli
above solid (11.0 g) in 25

t emrper at ure under argon 5
m, 2.0 M in W&hl or orre
mmol ) of DMF. After 1 h, the reaction
25[err] C and the residue redissol ved i
sol ution was added over 20 nmin to a N

To a slurry of the
of dichl oronet hane at room
adades a solution of oxalyl chloride (25
mrol ) fol |l owetl/H§0®. 5 nL (6.0
evapor at ed (M+H) at less than
r(_;?b mL of THE. This

13N m/z 544
(M+H)
W
o
132 m/z 654
"A_, (M+H)
AN F
r
[} N
- ‘/ )
= ) "~
F
o}
Qi
133 m/z 545
Q (M+H)

0
%
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10 solution of 2,2,2-trifluoroethyl amne (6.10 g, 61.5 mml) in
25 nL of THF at -10C_under argon...-Atter 2 e— . h_the reacti ohwas

guenched with 10%citric acid solution and extracted twice with
et hyl acetate. The organic extract was dried (Na[err]SOerr]) and
evaporated. ?&{hdgurfi cation by flash chromatography (12 XpéPnSébnos2s
colum, 7:3 di c% or oret hane/ hexanes as el ut ant1§8Qn silica gel
provided title conmpound as a white solid, 9.03 g, 60%yield from
Exanpl e 3 Part B conpound, npi-i. 147-148[err] C. 20 WO
96/ 26205 ' PCT/ US96/ 00824

-148 - B. 9-[4-[[4-((1,!-D nethyl et hoxy) car bonyl ] -
am no] - 1- pi peridinyl I butyll-2,7-difluoro-N _
(2,2,2-trifluoroethyl)-9H fl uorene-9- car boxam de 5

To a stirred solution of Part A conpo
mL of DMF at room tenperature

B conpound (2.85 g, 14.2 mmol)
50[err] C. After 14 h, thel¥eacti on was

nd (5. 48 g, 11.9 mmol) in 20
Nder argon was added Exanple 10 Part
b reaction was heated to
chgds Wi th 10% m/z 615
F (M+H)

135 m/z 544

(M+H)

136 m/z 656

(M+H)

137 < - m/z 656
F (M+H)
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10 NaHSO[err] solution and extracted with ethyl -acetate. The
organi c_extract_was dried g err]), —-evaperat-ed—and- =

twice fromtol uene. Purlflcatlon by fl ash chronmat ography on silica

gel (2.5 x 15 cm colum, ethyl acetate elutant) gave title
conmpound, S a white solid, 6.23 g, 90% np 152- 154fesednos2s
O-[4-[4-[(2- Bﬁenoxybenzoyl)anino]-I-pipeerBﬁyI]-
butyl]-N(2, 2, 2- trlfluoroethyl) 9H- f | uor ene- 9- 20 carboxam de,
nnnohydrochlorlde Fol | owi ng the procedure in Exanple 12
Part B, 2- phenoxyben20|c acid (2.0 g, 9.34 mol ) was
transforned into the acid chloride then reacted with 25 Exanple 36 Part
D conpound (4.84 g, 9.34 mol) to give a white solid (5.0 g). The
product was di ssol ved in MOH (5 nL), then 0.77M HC1 in et hyl
ether (15 nl) was added. e solution was evaporated and heated in
a vacuum oven (55[err]C) overnig o Qi ve title conmpound 30 (5.1 g,
82% as a white solid. . 1R3-.127C. (ES, + ion):
656 (MrH) . Wo'8%/ 26205 Lf "('ﬁf;/_%
PCT/ US96/ 00824 F

N~é%

2

In the following Examples, the compouhds
prepared were purified by preparative HPLC (Method C)
5 and isolated as trifluoroacetic acid salts.

o F
139 : m/z 565
O (M+H)

N
AT
. o F
° "ﬁ’ﬁ i
14 Q ' +
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- 149- Anal . Calc. for C[err]H[err]CIF[err]N[err]O[err] * 0.7
. 25

Herr]O —2C, 66:07, H_5.90; N, 6.-08,.-F
C, 66.05; H. 5.97; N, 5.96; F, 8.21. 5

Exanmpl e 33
diquoro-N—(Z,%T didebds! uor oet hyl) - 9H-f | uor ene- 9-

10 A so u?lon of Exanple 31 conpound ¢2007% g,
10 nmb of 4 N hydrogen chloride in
a cal ciumchloride
evapor at ed at

15 nmL of THF. To this stirred solution,
argon, was added triethylamne (1.24 nL, 8.9

———Found:

9-[ 4-[[ 4- (Benzoyl ami no) - | - pi peri di nyl ] butyl]-2, 7-
car b0¥é'ﬁm§ﬁmsz4

.56 Mol ) in

di oxane was stirred, protected by
~drying tube, for 3 h. The solution was

30C and the resulting solid was re-dissolved in 20

cooled to -10[err]C

under

nmol ) and then benzoyl

chloride (0.46 mml, 4.0 mmol) over 10 mn. After 1 h, the reaction
was quenched Wi t h saturat ed sQdi ntblcarbonate solutlon and 20
extracted twice with ethyl acetate. ) extract was dried
(Na[err]Sderr]) and evaporated Nurffcﬁtlon by flash

chromat ography on silica gé? (5 x~20_cm col um,

met hanol / et hyl acet ate as el , after "““”
recrystallization from ethyl 25 atet at e/ hexane title conpound as a

white solid, 1.83 g, 87%yield, nmp 177-IT79CY

= \o
' -~

N

142 O. .
s

143 O F/\ o '
N
RO Wt
(@]

144

m/z 551
{M+H)

m/z 567
{(M+H)

m/z 566
{(M+H)
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Anal . Cmcdforqu]WmTH{mHNwH]NHr]OZSHMH]O
Qb 7

C, 6513 H 5.55 _F

15.85; N, 7.12.
WD 96/ 26205
-150 -

9-14-[[4-(1, ‘xoﬁfmﬂﬁo 1, 3-di oxo- 2H-i soi ndol -
pi peridinyl]butyl]-2,7-difluoro-N-(2,2,2-tri"

fIuoroethyl)-9k+fluorene-9-carboxanide 5

Exanmpl e 31 conpound (2.02 g,

chloride in

di chl or onet hane. The
(Na[err]SOerr]) and
resi due

was added 550 ng (3.

; 30 Found. C 65.10; H_5.49; F
l__ectrospray, + ions) me 586 (MtH).
- PCT/ US96/ 00824
Exanpl e 34

B

3.47 mmol) in 10 nL of 4 N hydrogen
di oxane was stirred, protected by a cal ciumchloride
drying tube, for 3 h. The solution was evaporated at
partitioned between saturated sodium

PCTNUS96/00824

A sol ution of

10 30 [err]C and

bi car bonate sol uti on and

organi c | ayer was_ separated, dried

evapor atfedait €

145

146
| o
(K F
147
»

148

gwg a white SO|Id To this
N @f pht hal i ¢ anhydri de

nvz 587
(M+H)

m/z 609
{M+H)

m/z 565
{M+H)

m/z 616
{M+H)

SUBSTITUTE SHEET (RULE 26)



15 under an argon atnosphere. The solids were nelted

6 h. Or—eeeling the resulting

150[err] C for
recrystallized from et hyl
a white solid, 1.71 g,

80%

acet at e/ hexanes
yi el d,

t oget her at
———solid was N
to give title conmpound as

np 186-188[err]C 20

Anal .

Calc'd fo r
C. 64.56: H, 4.@2%28;87

25 M5 (el ectrospray,
Exanpl e. 35

Herr]Flerr]N[err]O[err]*0.13 Herr] O

+ions) me 612.2 (MH).

pi peridinyl]butyl]-N(2,2,2-trifluoroethyl)-9H

fl uor ene- 9- car boxanmni
mol ) of 2-

met hane under argon,
PCT/ US96/ 00824

de
phenoxybenzoic acid (Al drich)

Found: C, 64.58. H 5.03; N ECETS0008
2,7-Di fluorc-9-[4-[[4-[(2-phenoxybenzoyl)amni no] -1 -
30

To a solution of 565 ny (2.64

in 10 nL of dichl oro-

was added 2 nL of oxalyl WO 96/ 26205
-151-
o F _
N/:/\F
148 m/z 611
{M+H)
oF.
N/kl/ﬁ
?*Nf/\o/
be
£
N o N__O
187 = " oY vz 601
(] MO
N (o]
\|4
151 . avz 601
7YY (MsH)
\bN/v
F F
| 5,
152 O N O’ °©  mzsse
QP AT,
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chloride (2.0 Min dichloronethane, 4.0 mmol ) and then 0.1 nL of

DMVF. After 1 h, the reactign.was . —eNapotat-ed—and -the residue——
2- phenoxybenzoyl chl:eri de, was redissolved in 10 nL of THF. 5
A sol ution of Exanple 31 corrpound (1.00 g, 1.76 mml) in 10 nL of
4 N hydrogen chloride in o di oxane was stirred, protected by a

cal ci um chl BP9%§26205 dryi ng tube, for 3 The sol uti & "@éﬁ‘por at ed
at 30[err]C and the resulting soli 42843 re-dissolved in 10 10
mL of THF. To this stirred solution, cooled to -10[err]C under
argon was added triethylamne (0.95 nL, 6.5 mmol ) and then the

2- phenoxybenzoyl chloride sol ution prepared above over 10 m n.
After 1 h, the reaction was quenched with saturated sodi um

bi car bonat e 15 solution and extracted twice with ethyl acetate. The
organic extract was dried (Na[err]SO err]) and evapor at ed.

Purfication by flash chronmatography on sjldca gel (5 x 20 cm
colum, 1:19 nethanol/ethyl acetate as E elutant) provided, after
recrystallization from ejgayl ) gé)‘ﬁpound as a
white solid, 1.01 g, 8& : n&z+ H) Anal .
Calc'd for (Qerr]JHerr]Flerr] N 67.35; H,
5.35; F, 14.02; N 6.20 25 Fou C, 67. 20; H”ﬁ. 5; F, 14 33; N 6.08.

M5 (el ectrospray, - ions) nie 676.

v ' N 2O
154 N N I m/z 567
) e )

185 \ C ] m/z 602
Q N AN (M+H)

E
F
F
0, N K\/ /o
156 \ i m/z 592
Q N t‘\,r"} (M+H)
> /———N
& "
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WD 96/ 26205 N PCT/ US96/ 00824

- 152 - » .. Exanpl e 36— e

9-[ 4-[4- (Benzoyl ami no) -1 - pi p |d|nyl]butyl] N-

(2,2,2-trifluoroethyl)-9H-f Iuor ene- 9- car boxani de, nmonohydr ochl ori de
5 A [err] , To a sol ution of

9-fl uor enecavdwooraskosc aci d (50 g, 240 mml) in THF (ﬁ%ﬁs%@”ﬁt
O[err] C was added 10 dropvvl se a solution"@4n-butyllithium(2.5M 211
m., . 530 mol) in THF. "The yellow reaction was stirred at
Oferr]Cfor 1 h, then 1, 4-dibronmobutane (31.3 nL, 260 mol ) was
added dropw se over 30 n1 n. The reaction was stirred at O[err]C for
30 min, then the reaction was 15 warnmed to RT for 30 h. The reaction
was extracted with water (3 x 750 nlL). The conbi ned aqueous | ayers
were extracted with ethyl ether (800 nL). The aqueous | ayer was

made acidic with HCL solution (1N, 500 then extracted with
di chl oronet hane (3 x 750 nlL). The orrbl ned organl c layers were dried

over MgSqerr]. ' Eygpor ati Qa : t|tlp:EF und (7iydssP5% as a
-

white solid. (M+H)
N

N (o] .
158 °\\.f" - miz 589
. N~ (M+H)

N
159 @ O/ A v iz €13

m/z 670

160
(M+NHq)
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B. [err] WO 96/ 26205

PCT/ LUS96/ 00824 : =103-
To a solution of Part A acid (60 g, 173 nmmol) and DMF (100 [err]L)
in CH2Cl12 (600 nlL) under argen:at O[err] C was added oxal yl chloride
(104 nL, 2.0Min CH2C12, 208 mmmol) dropwi se. The reaction was
stirred WO®R0S0[err]C for 10 min, then warned to RT anBCEUS608824f or
1.5 h. The reaction was concentrated in vac0&9Po give the crude
acid chloride as a yellow oil. To a suspensi on of
2,2,2-trifluoroethylam ne hydrochl ori de (25.9 g, 192 mol) in
CHerr]Cl[err] (500 nmL) at O[err]C under 10" argon was added
triethylamne (73 nL, 521 nmol) foll owed by dropw se addition of a
solution of the crude acid chloride in CH2C12 (15 nlL). The reaction
was stirred at O[err]C for 1 h, dlluted with CHerr]Cl[err] (500
m.), and washed wi th water (2x300rrL FlN HO (2 x 15 300 nb),
saturated NaHCO err] (2 x 300 m), o2 rine o x 300 nlL), then
dried over MgSO err]. Evggprati @6 L m/z 634
O g (M+H)
162
m/z 654
{M+H)
©
o
163 m/z 650
(M+H)

(M+H)

164 P " miz 635
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80 g of a oil which was purified by flash chr omat ography on silica

gel (2.5 kg). The crude product. was | oaded in a .m xture of

CH err]Cl[err] and hexane, . 20 and eluted with a step gradient of 10%
Et OAc/ hexane (4L) to 15% Et QAc/ hexane (2L) to 20% Et OAc/ hexane
(4L). Pure fractions were conbi ned and evaporated to ive title
conpound (52.5W@9%6/26298 as a white solid (o 88- 92[ er PFEPSI/00824, 5
C. [err] WO 96/ 26205 - 206 -

PCT/ US96/ 00824 - 154 -

A m xture of Part B conpound (29.5 g, 69.2 mmol ), Exanple 10 Part B
conpound (14.5 g, 72.7 nmol ), and anhydrous pot assi um car bonat e
(11.5 g, 83.0 mmol) in DWF (100 nL) was stirred at 50[err]C for 48
5 h, concentrated to dryness, and taken up in CH2Cl12 (500 m). The
solution was washed wi th saturated NaHCO err] (3 x 80 nlL) and brine
(2 x 80 nm.), then dried over Evaporati on gave a yell ow

oil which was

165 m/z 684
(M+H)

166 m/z 596
(M<H)

167 mz 557
{M+H)

Example 168

9-{4-[4-{ (Phenoxycarbonyl)amino) -1-piperidinyl) -
butyl] -N-(2,2,2~trifluorcethyl)-9H-fluorene-9-
5 carboxamide. monohvdrochloride

To a solution of Exanple 36 Part D amine (500
mg, 0.96 mmol) and triethylamine (0.33 mL, 2.4 mmol)
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purlfled by flash chromat ography on silica gel (600 10 g), loaded in
CHerr]d[err], and eluted with a step gradiept———— . of 2%
NEC}VC}{err]Cl[err] (3L) tQWSW&N@C}VC}{err]Cl[err] (4L). Pure

fractions were conbi ned and‘eydporated to give title conmpound (30
g, 86% ayﬁ Wﬁ% foamy gum 15 . D [err]  pcrmsseoos2

To a sol utT9A art C conpound (30.5 g, S58h#A-. nmmol ) in di oxane
(120 nL) was added 4N HC1l i n di oxane 20 (121 m., 483 mmol ). The
reaction was stirred at RT .- for 4 h; then concentrated in vacuo to
provide title conpound (30 g) as a white foany solid, containing a
resi dual anount of di oxane. E.

9-[4-[4-(Benzoy|an1no)-I-p|perldlnyl]
butyl]-N-(2,2,2-trifluoroethyl)-9Hfl uorene- 9- car boxam de,

monohydrochloride ;5 gichloromethane {5 mL) at 0°C was added dropwise
phenyl chloroformate (0.14 mL, 1.06 mmol). Th
reaction was warmed to RT and stirring was continued
for 1 h. Dichloromethane (100 mL) was added and the
§ solution was washed with saturated sodium bicarbonate
(2 x 30 ml,), water (2 x 30 mL), brine (2 x 30 mL) and
dried over MgSO4s. Evaporation gave a yellow oil.
Purification was performed by flash chromatography on
silica gel (100 g), loaded and eluted with 5%
10 methanol in dichloromethane. Pure fractions were
combined and evaporated to give a colorless oil. The
= resulting product was dissolved in methanol (1 mL)
and a solution of hydrochloric acid in ethyl ether
(1.1M, 1.1 mL) was added. The reaction was stirred at
15 RT for 10 min, then evaporated to dryness. The
product was dried in a vacuum oven (50°C, 24 h} to
give title compound (300 mg, 53%) as a white solid.

m.p. 197-200°C
20 MS (ES, +ion):. 566 (M+H)
Anal. Calc. for C32H3sClF3N303 » 0.6 H20:
C, 62.71; K, 5.95; N, 6.86; F, 9.30
‘Found: C, 62.79; H, 5.88; N, 6.50; F, 9.10

25 Example 169
9-[4-[4-[[ {Phenylamino)carbonyl]amino] -l-piper-
idinyl}butyl]-N-{2,2,2-trifluoroethyl)-9H-fluorene-23-

carboxamide, monohvdrochloride

30 To a solution of Example 36 Part D amine (500
mg, 0.96 mmol) and triethylamine (0.33 mL, 2.4 mmol)
in dichloromethane (5 mL) at 0 ©C was added dropwise
phenyl isocyanate (0.10 mL, 1.06 mmol). The reaction
was warmed to RT and stifring was continued for 1 h.



WD 96/ 26205 PCT/ US96/ 00824

-155 - . N To a.solutian of Part_D conpound
(1.6 g, 3.08 _ rrm)l) and triethylamne (1.5 n_, 10.8
mol) in dlchlororrethane (10 nmL) at O[err]Cwas
added dropw se - benzoyl chloride (0.4 nL 40 mml)
The reaction WO 96/26205 ' 5 was stirred O[err]C for 1&-@‘

Di chl or omret hane (200 m.)” - added and t he soI ution
was washed with water (2 x 50 m.), brine (2 x 50 nli)
and dried over MgSQerr]. Purification was perforned
by flash chronmat ography on silica gel (100 g),

| oaded and eluted with 2.5% 10 nethanol in

di chl oronet hane. Pure fractions were ' conbi ned and
evaporated to give a V\:hl g solid. The roduct was

di ssol ved in net hanol g 1o egj; ne (100 mL) was added and, the sPLytcipn

in ethyl ether (0.77N, SWQQ wﬂ_sheﬂh;wlth saturated sodium bicaxgloiwte Ti2ex 30

reaction was stirred at ) f Grackt M2Nx 30 mL), brine (2 x 38 5mLy NBE dried
evaporated to dryness. Afterg&# E"n a_vacu oven

(65[err]C, 72 h), title @ BBPRR AR (gf"g a yellow oil.
g, 72% as a white sd@i dPunf:.cat:.on was performed bymfpash3chidmgtogdaphy on

20 M5 I(-|CI +iCiE) 55% (MiHica goel (100 L loaded and efeba &I s¢f OF
g[egrS] 1[86”H] 6. ([)grr]N [(73” %@ol 6'“0 ch.rl. romethane. Pure fractions werg 9 66
25 Found: C, 65.45; H, 6ofifindd M%vaﬁbraﬁed&;o give a colorless oil. The
F, 9.30. resulting product was dissolved in methanol (2 mL)
10 and a solution of hydrochloric acid in ethyl ether
(1.1M, 1.1 mL)cwas added. The reaction was stirred at
RT for 10 min, then evaporated to dryness. The
product was dried in a vacuum oven (55°C, 24 h} to
give title compound (200 mg, 40%) as a white solid.
15
m.p. 145-150°C
"MS (CI, + ion): 565 [M+H)
Anal. Calec. for CazHagClFiNgO2 -« 0.6 H20:
C, 62.81; H, 6.13; N, 9.16; F, 9.31
20 Found: C, 62.83; H, 6.05; N, 9.20; F, 9.27

Example 170
9-{4-[4~-[ (Phenylsulfonyl)amino)]-l-piperidinyl] -
butyl) -N-(2,2,2-trifluoroethyl)-9H-fluorene-9-
25 carxboxamide. monohvdxochloride

To a solution of Example 36 Part D amine (500
mg, 0.96 mmol) and triethylamine (0.46 mL, 3.36 rmmol)
in dichloromethane (5 mL) at 0°C was added dropwise

30 benzenesulfonyl chloride (0.13 mL, 1.06 mmol). The
reaction was warmed to RT and stirring was continued
for 1 h. Dichloromethane (100 mL} was added and the
solution was washed with saturated sodium bicarbonate
(2 x 30 mL), water (2 x 30 mL), brine (2 x 30 mL) and
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Exanple 37

2,3-Dihydro-2-[1-[4-19-(1-oxgpentyl) ;&LLLun;ga_Q_____ 30—
yI]ButyI] 4- plperldlnyl]-lF+L50|ndol-l-one nono-

hydrochl ori de vl A [err] .

35 Ao 96126205 WO 96/ 26205 ' . PCT/US96/00824

PCT/ US96/ 00824 - 209 - 156-

[err] (TBS Is SI(CH[err])[err]t Bu) To a solution of 49 nL
(0.55 mol) of 1,4- ‘butanediol in 25 nL of DWMF, under argon at
Oferr]C, was 5 added 10.5 g (0.15 nol) of imdazole followed by 20.7
g (0.24 nol) of t-butyldinethylsilyl chloride. The reacti on was
slowy warned to RT and stirred for 18 h at which tinme the
reaction was diluted with ether and washed with NH err]d, water,

Na[err]CJ err], brinedabdddovex MgSO410EVaMSOon dJgiive mreyallowpiltle
conpound in the fOrmBIxrification was performed by flash chromatography on
silica gel (100 g), loaded and eluted with 5%
methanol in dichloromethane. Pure fractions were
5 combined and evaporated to give a colorless oil. The
resulting product was dissolved in methanol (2 mL)
and a solution of hydrochloric acid in ethyl ether
(1.1M, 1.1 mL) was added. The reaction was stirred at
RT for 10 min, then evaporated to dryness. The
10 product was dried in a vacuum oven (55°C, 24 h) to
give title compound (400 mg, 71%) as a white solid. e
m.p. 130-134°C
MS (ES, + ion): 586 (M+H) :
15 Anal. Calc. for C31H3sClFiN3SO3 « 0.8 H0:
C, 58.59; H, 5.65; N, 6.61; Cl, 5.58;

F, 8.97
Found: C, 58.77; H, 5.66:; N, 6.40; Cl, 5.95;
F, 9.03.
20
Example 171
' NHCO,tBu
ot J

CONHCH.CF;

3y
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a colorless liquid, 50 g, contained approxi mtely 15% of the
di silylated conpound. AC2). 15

[err] To a solution of 8.5 g (42 muol) of Part A(l)
conmpound in 50 nL of THF, under.argon at O[err]C, was added 7.3 g
(108 mmmol ) of i mvoaeees and 16.7 g (64 20 mol ) of PCT/US96/00824
tri phenyl phosphine. This m xture was st2¥0ed for 45 min (solution
becane honbgeneous) at . which time 16.2 g (64 mmol) of iodine in 50
m. of THF ' was added-droopw se over 20 min. The reaction was

stirred for 1 h, diluted with hexanes and washed w th 25 1M sodi um
bisulfite, Na[err]Cderr], brine and dried (Na[er]SO err]). The
resulting residue was triturated with ether (3x), filtered (to
renmove triphenyl phosphi ne oxi de) and evaporated to provided 10 g
(61% of title ' conpound. as a pal e yellow oil. 30

TLC Silica gel (4:1 hexanes/ethyl acetate) 99 R = 0.60. VO
96/ 26205 PCT{ US96/ 00824

-157-

e

To a solution of 1.05 g (5.00 mmol) of 9-

5 fluorenecarboxylic acid in 15 mL of THF under argon
{evacuated and purged with argon three times) at
-10°C, was added 4.0 mL of n-butyllithium (10.0 mmol,
2.5 M in hexanes) over 10 min. A thick slurry formed
initially followed by a yellow sclution. After 30

10 min, 0.75 mL (7.0 mmol) of ethyl bromobutyrate was
added. The reaction was allowed to warm toc room
temperature. After 24 h, the reaction was quenched
with 10% citric acid solution and extracted twice
with ethyl acetate. The organic extract was dried

15 (Na;SO;) and evaporated. The residue was dissolved

in 15 mL of dichloromethane and stirred at room
temperature under argon while 7.5 mL of oxalyl
chloride solution (2 M in dichloromethane, 15 mmol)
was added, followed by DMF (100 UL). After 1 h, the

20 resulting solution was evaporated at less than 30°C
and the residue was then redissolved in 15 mL of THF.
This solution was added to a solution of 2,2,2-
trifluoroethylamine {1.1 g, 11 mmol} in 10 mL of THF
under argon at 0°C. After 1 h, the reaction was

25 quenched with 10% citric acid solution and extracted
twice with ethyl) acetate. The extracts were
combined, dried (MgSO,) and evaporated. Purfication
by flash chromatography on silica gel (5 x 15 cm
column, 3:97 ether/dichloromethane as elutant)

SUBSTITUTE SHEET (RULE 26)



B. [err] To a solution of 5 g (23.78 nmol) of 9-

5 fluorenecarboxyli id sfealidri ch) i n—20—d—gf THE

at O[err]C, was added 20.6 nt:*(52.32 mmmol) of n-butyllithium (2.5 Min
hexanes) dropw se. The =" orange-red anion was stirred for 0.5 h, at
whi ch tinewo9en6208 7.5 g (23.78 nmol) of [err]1 ( pr epar e PCIEUSIcR08)
described in Part A) was added dropw se. reaction gradually

warnmed to RT and was stirred for 36 h, at which tinme it was diluted
with a 1:1 mxture of ethyl acetate/Herr]O (250 nmL.). The organics
wer e washed with NaHCO err], brine, dried (NaJerr]S(Jerr]) and
15 evaporated. Flash chronmatography was perforned on 250 g of
silica gel eluting with 9:1 dichl oronet hane/ i sopropanol to provide
4.9 g (52% of title conmpound, as a yellow o TLC.
Silica gel (9:1 di ci*oVéRfeehhhele SAMRPRHLLF @ white %‘114 0956 mg, 47%
C. [Jerr] yvield , mp 108-110°C.
B.
O, . OH
CONHCH,CF,

SO

To a solution of Part A compound (580 mg, 1.43
mmol} in 5 mL of methanol at foom temperature under
argon was added a solution of lithium hydroxide

10 hydrate (130 mg, 3.0 mmol) in 5 mL of water. The
reaction mixture was stirred for 14 h and then
partially evaporated to remove methanol. The
reaction was guenched with 10% citric acid solution
and extracted twice with ethyl acetate. The extracts

15 were combined, dried (MgSO;) and evaporated to give

title compound as a white solid, 540 mg. It was used
in the next step without further purification.

NHCO,tBu
o i T

Oo@

To a solution of Part B compound (530 mg, 1.41
mmol), Example 10 Part B amine (280 mg, 1.41 mmol)
and HOAt {210 mg, 1.5 mmol) in S mL of THF at room

25 temperature under argon, was added DCC (295 mg, 1.43

C.
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25 WD 96/ 26205 PCT/ US96/ 00824

-158 - - Te.550 ng (1.38 mmol ) of Part B conpound was
added 5 nL of DMSO. The reaction was stirred for 18 h, under
argon at RT, at which tinme it was diluted wi th ether and washed

wi th water (3wo sdrisaosh 5:¢hr omat ogr aphy was perforned onPQUJUS§/00M24
silica gel eluting with 95:5 hexanesrt@1Byl acetate to provide

340 ng (709 of title conpound.as a pale yellow oil. TLC. Silica
gel (95:5 hexanes/ethyl acetate)™: 10 R err] = 0. 31.

mmol). After 15 h, the reaction was quenched with
10% citric acid and extracted twice with ethyl
acetate. The extracts were combined, washed once
with water, once with saturated sodium bicarbonate

5 solution, dried (Na,SO;) and evaporated.
Purification by flash chromatography on silica gel (5
x 15 cm column, 1:2 ethyl acetate/dichloromethane as
elutant) provided title compound as a white solid,
625 mg, 79% yield, mp 90-92°C.

10
Anal. Calc. for C;pH3sF3N304-Hy0:

¢, 62.38; H, 6.63; F, 9.87; N 7.27

Pound: C, 62.41; H, 6.24; F, 9.78; N 7.14.
MS (electrospray, - ions) m/e 558 (M-H).

15

Example 172

cis-9-[4-[4][ (2-Phenoxybenzoyl)amino] -1-
piperidinyl}butyl] ~-N-(2,2,2-trifluorcethyl)-9H~
fluorene-9-carboxamide, N-oxide

20
To a solution of Example 32 free amine (290
mg, 0.452 mmol) in CH2Cl2 (5 mL) at 0°'C under argon

was added a solution of 3-chloroperoxybenzoic acid
(80-85%) (82 mg, 0.407 mmol) in CH2Cly (1.5 mL)

25 slowly over 5 min. The reaction mixture was stirred
at 0°C for 10 min, then saturated agueous NaHCO3 (1

mL) was added. The reaction mixture was stirred at

0°C vigorously for 1 h, diluted with CH2Cl12 (10 mL),

washed with brine (5 mL), and then dried over NajS04.
30 Evaporation gave 320 mg of a
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D. [err] 15 - To a solution of 340 ng

(0.96 mmol ) of Part C imee compound.in 3 o of THE under -argen—at——
O[errlCz was added dropwi se 462 nL (1.16 mol) of n-butyllithium
(2.5 Min hexanes). The res ing anion was stirred for 0.5 h, at
whi ch ti mewbdenets (1. 16 mol ) of 20 freshly distilledCRU82th| ori de
(Aldrich) was added dropwi se. The @Bhction was stirred for 2 h, at
which time it was diluted with ether and quenched W th thKIIerr].
The organics were washed with water, brine, dried (NaSOerr]) and
evapor at ed. Fl ash 25 chromat ography was perforned on 100 g of silica
gel eluting with 95:5 hexanes/ di chl oronet hane to provide

290 nmg (69% of title compound as a pale yellow oil. TLC. Silica
gel (95 5 hexanes/ et hyl acetate) 30 RF_=0.

36.
white foam, which was purified by flash
chromatography on silica gel (50 g) eluting with step
gradient of 3% to 5% MeOH/CH2Cl2 to provide title

compound (74 mg, 25%) as a white foamy solid.

5
MS (ES, + ions) m/z 658 (M+H)
Anal. Calcd for C3gH3g8F3N304 + H20:
C, 67.54; H, 5.97; N, 6.22; F, 8.43
Found: C, 67.61; H, 5.65; N, 6.18; F, 8.21.
10
9-[4-[4-[ (2-Phenoxybenzoyl) amino] -1-piperidinyl}-4-
oxcbutyl]-N-(2,2,2-trifluoroethyl)-9H-fluorene-9-
carboxamide
15

A solution of Example 171 compound (2.00 g,
3.59 mmol) in 10 mL of 4 N hydrogen chloride in
dioxane was stirred, protected by a calcium chloride
drying tube, for 3 h. The solution was evaporated at

20 30°C and the resulting solid was re-dissolved in 10
mL of dichloromethane. To one-half of this sclution
(by weight), cooled to -10°C under argon, was added
triethylamine (0.75 mL, 5.4 mmol) and then 500 m§ of
2-phenoxybenzoyl chloride (2.15 mmol) over 10 min.

25 After 1 h, the reaction was quenched with saturated
sodium bicarbonate solution and extracted twice with
ethyl acetate. The organic extract was dried
(Na;SO4) and evaporated. Purfication by flash
chromatography on silica gel (5 x 15 cm column, 1:9

30 hexanes/ethyl acetate as elutant) provided, after
recrystal-lization from ethyl acetate/hexanes, title
compound as a white solid, 745 mg, 63% yield , mp 96-
9g8°C.
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WD 96/ 26205 PCT/ US96/ 00824

-159 - M (Cl-NH3, +..0ons) mle 397.-{MkH). Apad-
Calcd. for CJerrl]Herr]gerr]S + 0.15 mol Herr]O C

72.20; H, 8.15 5 Found: "C, 72.20; H, 7.88. E. [err]
10 To A0096r52¢0. 46 ol ) of Part D conpound was PCHUSIS®0824 i
of 5:95 aqueous HF/ acetonitrile. The re@dfi-on was stirred under
argon at RT, for 3 h, at - which time it was diluted with ether and
washed with NaHCO err}; water (3x), brine, dried (MgSJerr]) and

15 evaporated. Flash chromatography was perforned on 50 - g of silica
gel eluting with 7:3 hexanes/ et hyl acetate to provide 120 ng (81%
of title compound as a pale yellow oil. '

Anal. Caled for CigHigF3N;04 + HO:

C, 67.74; H, 5.69; F, 8.46; N, 6.24.
Found: C, 67.84; H, 5.61; F, B.63; N, 6.00.
MS (electrospray, + ions}) m/z 656.3 (M+H), 673.3

5 (M+NH,) .
Example 174
NHCOPh
o i T
I . CONHCH,CF,
10

A solution of Example 171 compound (2.00 g,

3.59 mmol} in 10 mL of 4 N hydrogen chloride in
dioxane was stirred, protected by a calcium chloride
drying tube, for 3 h. The solution was evaporated at

{5 30°C and the resulting solid was re-dissolved in 10
mL of dichloromethane. To one-half of this solution
(by weight), cooled to -10°C under argon, was added
triethylamine (0.75 mL, 5.4 mmol) and then 0.25 ol of
benzoyl chloride (2.2 mmol) over 10 min. After 1 h,

20 the reaction was quenched with saturated sodium
bicarbonate solution and extracted twice with ethyl
acetate. The organic extract was dried (Na;SO4) and
evaporated. Purfication by flash chromatography cn
silica gel (5 x 15 cm column, 1:9 hexanes/ethyl

25 acetate as elutant) provided, after recrystallization
from ethyl acetate/hexanes, title compound as a vhite
solid, 725 mg, 71% yield, mp 204-206°C.
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20 TLC: Silica gel (8:2 hexanes/ethyl acetate) | Rlerr] = 0.15.

WD 96/ 26205 _ e RCT/1US96/ 00824—

- 160- - F& [err] To a sol ution
of 120 ng (0.37 mmol ) of PartizE 5 conpound in 1.5 nL of THF, under
argon at O wuorde@6208aS ~ added 55 ng (0.81 nmmol) of i NMCEASIEE8RH| | oned
by 126 my (0.48 mmol) of triphenyl phd¥phi ne. The mixture

was stirred for 0.5 h, at which tinme 122 ng (0. 48 : nmol ) of i odine
in 1 nm of THF was added dropwi se. 10 The reaction was stirred for 1 h

at O[err]C 1 h at RT,

Anal. Calcd for CizH33F3N30s:
C, 68.19; H, 5.72; F, 10.11; N, 7.48.
Found: C, 68.14; H, 5.73; F, 10.33; N, 7.40.
MS (electrospray. -~ ions) m/z 437 (M-CFsCH,NHCO),
§ 562 (M-H).

Example 175
9-[4-[4-[[(1,1-Dimethylethoxy)carbonyl]}amino]-1-
pi_peridinyl] pentyl}-N-(2,2,2-trifluoroethyl)~9H-

10 fluorene-9-carboxamide
A.

Br

CO,H

oo

To a solution of 2.50 g (11.9 mmol) of 9-

16 fluorenecarboxylic acid in 25 mL of THF under argon
(evacvated and purged with argon three times) at
=10°C, was added 10.0 mL of n-butyllithium (25.0
mmol, 2.5 M in hexanes) over 10 min. A thick slurry
formed initially followed by a yvellow solution.

20 After 40 min, 2.05 mL (15.0 mmol) of 1,4-
dibromopentane was added. The reaction was allowed
to warm to room temperature. After 60 h, the
reaction was quenched with 10% citric acid solution
and extracted twice with ethyl acetate. The organic

25 extract was dried (MgSO;} and evaporated.
Trituration of the residue in ethyl acetate/hexanes
gave title compound as a white solid, 3.72 g, 87%.

SUBSTITUTE SHEET (RULE 26)



then diluted with hexanes and washed with fresh sodiumbisulfite

solution, NaHCO err], _water, brine, ___ dried (MgSQ err]) and_—_
evapor at ed. Fl ash chromat ogr aphy was performed on 25 g of silica
gel eluting with 9:1 15 hexanes/ethyl acetate to provide 130 ng (81%
of titlwosszepesund as a “¢ol orless oil. ' TLC: SPETERp6ges24
(9: 1 hexanes/ethyl acetate) Rlerr] = 0:316- 20 G
2,3-Di hydro-2-[1-[4-[9-(1- oxopentyl)-9H
fluoren-9-yl]butyll-4-piperidinyl]-1H i soi ndol - 1- one,
nmonohydr ochl ori de To a solution of 130 ng (0.30 mmol ) of
Part F 25 conmpound in 1.5 nmL of DMF, under argon at RT, was
added 20 ng (0.15 mmol) of Klerr]CdJerr] and 84 ng (0. 39 nmol ) of
Exanple 1 Part G conpound. The reaction was stirred for 18 h, at
which time it was poured into B. water. Jhe precipitate was coll ected,
di ssolved into 30 ether, dried (Na[err[Oerr]) and evaporarted to
provi de a WO 96/ 26205
PCT/ US96/ 00824 - 161 -

CONHCH,CF,

o8

To a stirred solution of 1.80 g (ca. 5.0
5 rmmol) of Part A compound in 10 mL of dichloromethane

at room temperature under argon was added 0.65 mL of
oxalyl chloride (7.5 mmol) followed by DMF (100 uL).

After 1 h, the resulting solution was evaporated at
less than 30 °C and the residue was then redissolved

10 in 15 mbL of dichloromethane. This solution was added
to a solution of 2,2,2-triflucroethylamine
hydrochloride (820 mg, 6.0 mmol) and 2.1 mL of
triethylamine (15 mmol) in 20 mL of dichloromethane
under argon at 0°C. After 1 h, the reaction was

15 quénched with 10% citric acid solution and extracted
twice with ethyl acetate. The extracts were
combined, dried (MgS0;) and evaporated. The crude
product was dissolved in 25 mL of 2-butanocne, 7.7 g
{52 mmol) of sodium iodide was added and the reaction

20 mixture was set to reflux for 48 h under argon. The
solution was cooled, evaporated and the residue
partitioned between ethyl acetate and 10% sodium
bisulfite solution. The organic extract was dried
(MgSO;) and evaporated. Purfication by flash

25 chromatography on silica gel (5 x 15 cm column, 3:7
hexanes/dichloromethane as elutant) provided title
compound as a white solid, 1.42 g, 58% yield , mp
102-106°C.

SUBSTITUTE SHEET (RULE 26)



pal e yellow solid. The solid was dissolved in ether

and treated

with 305 nL (0.30 nmol ) of _HQ: (1 Min ether). The ether was
decanted off, the solids ~.© collected and dried for 18 h (50[err]C
under vacuum) to 5 provide 115 ng (74% of title conpound as a pale
yel | ow sol i (WO 96126205 mp 96-100[err]C. TLC. Sili cd"ﬁ'@f”‘f’%?g

di chl or onet hane/ i sopr opanol + 10 1% NH[e2¥]OH)
M5 (ES; NH err]OH, + ions) mle 521 (MH)

Rlerr] = 0.46.
Anal . Cal cd. for

Cerr]Herr]ONJerr]Qerr] HCE + 0.5 nol Herr]O: C, 74.25
H 7.48; N, 4.95 15 Found: C, 74.24; H, 7.45; N, 4.98.
Exanpl e 38 "~ 2,3-Dihydro-2-[1-(I-o0xo-3, 3-di phenyl propyl ) - 4-
pi peri dinyl]-1Hisoindol-I-one 20 To a sol ution of
~ 3, 3-di phenyl propi onic acid (500 ng, 2.21 mol) and DVF (1 drop)

di chl oronet hane (5 nL) at RF-was added dropwi se
oxal yl chloride in dichloronethane (3.0
Bubbl i ng of escapi ng gasses _ COR{ i
The reaction was stirred at RT f
vacuo to give a crude oil. To a
chloride and triethylamne (1.4 ni, 10.0
(10 nmL) at O[err]C under argon was addeg

Exanple 1 Part G conpound (434 @
(2 nL). The reaction was stirre€a

ued f or
60 rrin,

in

Il

sol uti on of

slicosmy, m., 3.32 mol).

10 mn after addition.
then concentrated in

Q| uti on of crude acid

30 dichl or onet hane

CONHCHCBpWi se a sol uti on of
mrol ) in dichl oronet hane

C for 10 m n.

A solution of Part B compound (1.27 g, 2.60
5 mmecl), Example 10 Part B amine (680 mg, 3.38 mmol)

and potassium carbonate (420 mg,

3.0 mmol) in S mL of

DMF at room temperature under argon was heated to
50°C. After 15 h, the reaction was quenched with
water, decanted and the oily residue extracted twice
10 with ethyl acetate. The extracts were combined,
washed once with water, once with saturated sodium
bicarbonate solution, dried (Na,;S0;) and evaporated.

Purification by flash chromatography on silica gel (5
X 15 cm column, 1:99 methanol/ethyl acetate as

15 elutant) provided title compound
1.20 g, 82% yield, mp 58-60°C.

as a white solid,

Anal. Ca]_.cd for C33H oF3N30O3 + 0.25 H;0:
C, 66.00; H, 7.24; F, 10.18; N, 7.45.
20 Found: C, 66.00; H, 7.14; F, 10.39; N, 7.60.
MS (electrospray, + ions) m/e 560.3 (M+H).

Example 176

9~[4-[4-[ [ (2-Phenoxyphenyl)sulfonyl]amino]-l-piper-
25 idinyl]butyl]-N-(2,2,2-trifluorcethyl)-9H-£fluorene-

9-carboxamide, monohvdrochloride

To a solution of 2-phenoxyaniline (5.0 g, 27.0

mmol) in conc. hydrochloric acid

(20 mL) and glacial

acetic acid {6 mL) at -10°C, a solution of sodium

SUBSTITUTE SHEET (RULE 26)
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Di chl or onet hane (100 nL) was added to dilute the - WD 96/ 26205

PCT/ US96/ 00824 i -162——— - reaction
and the resulting solution was. vvashed W th Herr]O (40 ),

sat urat ed sodi um bi carbonate sglution (40 nL), brine

dried over My¥Paz62as Evapor ati on gavgwal crude gum #&?W

was 5 perforned by flash chronat ography silica gel (100

| oaded and eluted with 2.5% \anol in di chl or onet hane. Pure
fracti ons were conbi ned and evaporated to give title conpound (610
ng, 729% as a of f-white solid. 10 mp. 166-169[err]C.
M5 (FAB, +ion): 425 (MtH) Anal . Cal c. for
Cerr]Herr]Nerr]dJerr] * 1.1 Herr]O: C, 75.68; H, 6.85; N,

Ekg?rpl e 39 Found: [%"711511%5 J(_{'Igrg§3|5am no’}q"%r bonyI “BESE #?U%r%lf'? Q"BS?I

added dropw1se at such a rate that the reaction
temperature did not exceed -5°C. The reaction was
stirred at ~-5°C for 1 h. While the diazotization was

5 Dbeing completed, sulfur dioxide was bubbled through
glacial acetic acid (15 mL) until it was saturated.
Cuprous chloride {(0.75 g) was then added and the
introduction of sulfur dioxide was continued until
the vellow-green suspension became blue-green (30

10 min). The mixture was then cooled to 10°C and the
solution containing the diazonium salt was added
dropwise over 15 min. The green reaction mixture was
warmed to RT and stirred for an additional 30 min.
then poured into ice water (300 mL). Ethyl ether (200

1§ mL) was added and the organic layer was washed with
water (2 x 100 mL), saturated sodium bicarbonate
solution (6 x 100 mL), brine (2 x 100 mlL) and dried
over MgsSO;. Evaporation gave a mixture containing

Q

o 9
f .S5-CiI :
]
s}
(2.5 g, 36%) as a brown oil.
20 Following the procedure in Example 480 the

above sulfonyl chloride (2.5 g, 9.3 mmol) was reacted
with Example 36 Part D amine (0.62 g, 1.2 mmol)
followed by treatment with HCl to give title
compound (210 mg, 26%) as a white solid.

25
m.p. 142-146°C
MS { ES, + ions ): 678 (M + H)
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20 butyl]-3-piperidinyl]carbam c acid, phenyl nethyl ester,

nongohydr ochl orjde snatics A . rerr1 25 _A—mi-xture of
Exanple 5 Part A conpound (2 34 g, 6.90 mmol ) and ethyl nipecotate
(1.3 n., 8.28 mol )*i'n DMF (3.5 nL) under argon was_heat ed at

60[ err] C WO9%6/26205§ or 22 h, then cooled to The sol vent PRAYSIAMRAIcd

under reduced pressure. The resul ting orahg%ére3|due 30 was di ssol ved
in CHerr]dJerr] (50 nL), washed with WO 96/ 26205

PCT/ US96/ 00824 -163- sat ur at ed
NaHCO3 (2 x 15 nmL) and brine (20 nlL), then dried over
Na[err] SO err]. Evaporation gave 3.6 g of an orange gum which was
di ssolved in a mni mal anount of CH err]Cl[err] and purified by

fllash chromatograply oN o.1c. for CagHasClF3N3SOs + 0.4 Hz0:

C, 61.60; H, 5.56; N, 5.82; Cl, 4.91;
S, 4.44; F, 7.90.
Found: C, 61.67; H, 5.55; N, 5.62; Cl, 4.66;
5 S, 4.31; F, 7.95.

Example 177
{1-[[[2-19-[[(2,2,2-Trifluorocethyl)amino)carbonyl]-
9R-fluoren-9-yljethyl)amino)carbonyl] -4-piperidin-

10 vllcarbamic acid, l.l-dimethvlethvl ester .
A,

CO.H

CN

To a solution of 9-fluorenecarboxylic acid
15 (10.5 g, 50 mmol) in THF (500 mL) at 0°C was added
dropwise a solution of n-butyllithium (44 mL of a 2.5
M solution in hexanes, 110 mmol,) over 15 min under
argon. The dark yvellow solution was stirred at 0°C
for 30 min, and then chloroacetonitrile (3.8 mL, 60
20 mmol) was added dropwise over 3 min. The dark orange
reaction mixture was stirred at 0°C for 10 min,
warmed to room temperature and stirred for 3h. The
~ reaction mixture was diluted with H20 (250 mL} and
Et20 (250 mL), and concentrated in vacuo to 300 mL.
25 Water (200 mL) and CH2Cl12 (500 mL) were added. The
mixture was acidified to pH 1.85 with 1N HCl1l and
extracted with CH2Cl2 (6 x 250 mL). The combined
organic extracts were dried over MgSO4, filtered, and
concentrated in vacuo to give crude solid title
30 compound (10.45 g, 76.7%).
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5 silica gel (175 g) eluting with 2% MeOH/ CH err] Cl[err] . to

provide 2.65 g of praoduct contam nated with appLOX|nater—29 ol %
DVMF. The product was di ssol ved in EtOAc (60 nlL), washed with water
(3 x 20 nm.) and brine (20 nm.), then dried over hb[err]s err‘Ln
Evapor at i on WOP6RE0% title conmpound (2.38 g, 75% as an anbd 0824
B. [err] 15 Pal | adi um on car ' (1099 (273 ny, 0.258
nmol ) was added to a.solution of Part A conmpound (2.37 g,

5.15 mmol) in a m xture of Et OAC (10 m.) and EtOH (15 m.). The

m xture was hydrogenated (balloon) at RT for 1.5 h, filtered

t hrough Celite, and washed with 20 EtOAc (3 x 20 nmL). The filtrate was
concentrated in vacuo to give title conmpound (2.42 g, 100% as a
pal e yel l ow oil .

B.

5 To a solution of Part A compound (6.7 g, 26.9
mmol, dried by concentration with THF/toluene) and
-DMF (102 pl, 1.36 mmol) in CH2Cl2 (80 mL) under Nz It
was added oxalyl chloride (20.5 mL of a 2.0M solution
in CH2Clz, 40.6 mmol). The reaction was stirred at

10 room temperature for 1.5 h and concentrated in vacuo
and then dried under high vacuum to give the crude
acid chloride. - Triethylamine (11.3 mL, 81.0 mmol)
was added to a suspension of 2,2,2-
trifluoroethylamine hydrochloride (4.38 g, 32.4 mmol)

15 in CH2Cl2 (50 mL) at 0°C under N2. The resulting
thick slurry was stirred at 0° for 5 min and then a
solution of the crude acid chloride in CH2Cla (30 mL)
was added dropwise over 5 min. The reaction mixture
was stirred at 0°C for 10 min. Dichloromethane (100

20 mL) was added and the solution was washed with 1N HCl
(2 x 80 mL) and saturated NaHCO3 (80 mL), dried over
Na2S804., filtered and concentrated in vacuo to give
foamy solid 8.3 g. This material was combined with
ancther batch of crude solid (4.4 g) and the combined

25 mixture was purified by flash chromatography on
silica gel (1200 mL), eluting with CH2Cl2, to give
title compound (10.5 g, 83.3 %) as a solid.
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SUBSTI TUTE SHEET (RULE 26) WO 96/ 26205
PCT/ US96/ 00824 e _184- C
[err] T;Aqueous KCOH (5.6 nL, 1IN, 5.6 mmol) was added
5 to a solution of Part B cofpound (2.17 g, 4.70 nmol) i n THF (10
nL) under 3Q6208he bi phasic nixture was stirred BETESI60024 4

then heated at 50[err]C for 48 h. 188 T eaction was cooled to RT and
acidified to pH 1.5

NH,.HCI

A solution of Part B compound (4.5 g, 13.6
5 mmol) in absolute ethanol (400mL)/CHCl3 (7 mL) was
hydrogenated at 50 psi over 10% Pd/C (2.1 g) for 3
days. The catalyst was removed by filtration through
a nylon 66 filter, and the filtrate was concentrated
in vacuo to give crude solid title compound (4.8 g).

SN

10
D.

To a solution of the crude Part C compound

15 (4.0 g) in THF (80 mL) and pyridine (3.5 mL, 43.4
mmol) at room temberature was added a solution of 4-
nitrophenyl chloroformate (1.46 g, 7.22 mmol) in THF
(25 mL). The mixture was stirred at room temperature
overnight, concentrated in vacuo to remove THF, and

20 diluted with EtOAc (700 mL). The EtOAc was washed
with 5% NaHCO3 (4 x 50 mL), H20 {4 x 50 mL), 0.2N HCl
(5 x 50 mL), H20 (2 x 40 mL), and brine (40mL) and
then dried over Na2S04. Evaporation gave 3.1 g of a
foam, which was purified by flash chromatography on
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with 1IN HC1. The cl oudy reactlon was diluted with 10 water (30 nL) and
extracted with CHCL[ err t hen dried over

Na[err] SO err]. Evaporation afforded t|tIe ~compound (2.2 g, 100%
crude) as a foany white-solid.:. D.

[1-[4-[9-[ (PropyWese?695ar bonyl7 - 9H 15 PCT/US96/00824

fl uoren-9-yl]-butyl]-3-piperidinyl]carbanc -222 - aci d,
phenyl met hyl ester. nDnohydrochlorlde . To a cl oudy suspension
of Part C conpound (336 +mg, 0.714 mmol) and triethylam ne (238
[err]L, 1.71 nmmol) in dloxane under argon was added

di phenyl phosphoryl 20 azide (184 [err]L, 0.857 mmol). The m xture was
heat ed ~at 80[err]C for 2 h (N2 evolution observed soon after
heati ng conmenced). Benzyl _al coho] 367 err]L, 3.57

added, and the reaction WidifeageH rr p&uting WlthyﬁEPﬁFdﬁanWﬂefzo :80
regct i gn was cool ed to Rtoand:vthe tlo .g:2{e sdltuentompsurt . Bbeddoﬁi .6iNgleras
reduced pressure. e t rtitioned between

CH err]Cl[err] (§EI§L¥QS§§”sé rat@%pHgﬁgg?gﬁg] (5 nmL). The organic
| ayer was washed with brine (5 nL) and dried over Na2SO4.

Evaporati on gave 760 gy of a yeglowDitgi2-(9-(1[(2, 32 IidGAdvoethyl) -
RS E amino)carbonyl]-@géfluoren-Q—yl]ethyll-
amino)}carbonyl)] -4-piperidinyl) carbamic
-di X
To a solution of Part D compound (1.59 g, .18
10 mmol) in CH2Cl2 (30 mL) under N2 was added a solution
of Example 10 Part B ester (1.27 g, 6.36 mmol) in
CH2C1l2 (20 mL}, followed by 4-dimethylaminopyridine
(56 mg, 0.46 mmol). After stirring overnight at room
temperature, the reaction mixture was diluted with
15 CH2Cl2 (50 mL), washed with 0.1 N NaOH (3 x 40 ml),
H20 (2 x 40 mL), 1% KHSO4 (2 x 40 ml), H20 (40 mL},
5% NaHCO3 (2 x 40 mL), H20 (40 mL) and brine 40 mlL)
and then dried over Na2504. Evaporation of the
- CH2Cl2 gave 1.8 g of a foam, which was purified by
20 flash chromatography on silica gel (100 mL), eluting
with EtOAc/hexane (60:40 to 100:0), to give title
compound (1.43 g, 80.1% ) as a white solid. mp 7°-
80°C. .

25 Ms (ESI, + ions) m/z 561 (M + H), 1121 (2M + H);
(-ion) 559 (M - H).
Anal. Calcd for C29H35N404F3 + 0.1SCH2C12 +
0.4CH3CO2C2Hs
c, 60.69; H, 6.38; N, 9.21; F, 9.36
30 Found C, 60.83; H, 6.36; N, 9.29; F, 9.61.
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whi ch was purified by flash chromat ography on silica gel (50 g)

eluting w th 3% MeOHLCHlerrfLlferr] togive—lo—ny of .
oil. The free ‘am ne was di ssol ved in Et[err]O (3 m) 5
and treated NHC1|n Etferr]O (3 nL). The white

precipitate Vw”ég‘f’%z@ered washed with Et20- (2,&3 )"a@’ﬁ%‘r‘f“’ﬁ?’i ed
under hi gh vacuum at 50[err]C over ni ght to give title comound (173
ng, 42% as a white foany .. sol i d. 10 M5 (ES) 540 [ M+H]
Anal . Cal cd. for C[err]H[err]CIN[err]Qerr] * 0.3 Herr]O

C, 70.22; H 7.38;, N, 7.23. Found: C, 70.11; H, 7.24; N, 7.09.

15 Exanpl e 40

9-[4-[4-(2, 3-Di hydro-1-oxo-1| Hisoindol-2-yl)-1-

pi peridinyl]butyl]-N (2,2, 2- trifluoroethylﬁ-gbh 178

fl uor ene- 9- car boxam de. hydrochl ori de sal A [err]

To a stirred sol ution9f2td[64y(Rgayiaminp) ol -piperidinydrhcavhdnpl bpared in
Exanple 5 Part A fi rshmﬁﬁbgietﬁgﬁb] -N-(225z 2L8ri99u&oéﬁhﬁ&%h%9{18{r£ﬁé'e at RT

was added 20.0 niL ) 2M oxal yl chloride in
di chl or onet hane S ' | owed
to stir at RT for & h when tAe sol vent was evaporat ed and t he
sem solid residue punped ([err] re&sure)
A
N CF.

E\Wr)<z::>>—-NH@HCl

To a solution of Example 177 compound (1.1 g,
1.97 mmol) in THF (4 mL) was added 4N HCl in dioxane
10 (9 mL, 36.4 mmol). The reaction mixture was stirred
at room temperature for 3 h and concentrated in vacuo
and then from dioxane (3 x 10 mL) to give crude title
compound (1.46 g} as a white foamy solid.

1§ B. 9-[2-[[[4-(Benzoylamino)-l-piperidinyl]-
carbonyl}amino)ethyl) -N-(2,2,2-trifluoro-
~-9H-f -9-carboxamide

To a solution of crude Part 2 combound {730

_ mg, 0.98 mmol) and triethylamine (615 ML, 4.41 mmol)

20 in CH2Cl2 (10 mL) at 0°C was added dropwise benzoyl
chloride (172 uL, 1.47 mmol). The reaction was
stirred at 0°C for 30 minutes and diluted with CH2Cl3
(30 mL). The solution was washed with 0.1N NaOH (2 x
40 mL), H20 (40 mL), 0.2N HC1l (2 x 40 mL), H20 (40

25 mL) and brine (40 ml),then dried over MgSO4 and
concentrated to a white solid (1.6 g). Purification
of this solid over silica gel (100 mL) by eluting
with 5% methanol in dichloromethane gave title
comopund (427 mg, 77.2%) as white solid.
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30 for 0.5 h. The residue was dissolved by adding 300 . mL of ether
and cooled to O[err] | Xl:ure was__. | WD _96/26205 -

PCT/ US96/ 00824 - -166 - treated
with 7.30 g (67 nnnl3 of 2,2, 2- trifluoroethylam ne and warned to
room t enper at (Y@96/26205 The mixture was diluted with 150 m POFUEERM
acetate and 100 nL of 0,5 MHCL. The 1 TS were separ at ed, 5
the organics dried (Na[err]SQ.err]) and concentrated. The remai nder
was purified by flash col um ‘thr omat ogr aphy on silica gel (250 g)
eluting with 1:9 et hyl acet at e/ hexanes (800 nL) followed by 1:5

et hyl acet at e/ hexanes (1L). Pure fractions were pool ed and 10
concentrated to give 9.25 g (73% of title conpound as a white
solid. np: 87-89[err]C 15 B. [err]

m.p. 220-222°C.
MS (ESI, + ions) . m/z 565 (M + H), 582 (M + NH3):
(-ion) 563 (M - H). '

5
Anal. Calcd For C31H31N4 O3F3:

C, 65.95; H, 5.53; N, 9.92; F, 10.09.
Found: C, 65.80; H, 5.41; N, 9.84; F, 9.98.

10 Example 179
4-[[(1,1~-Dimethylethoxy)carbonyl)amino]-1-piper-
idinecarboxylic acid, 2-19-[[(2,2,2-trifluoro- *~

3 ] - - -Q ey
A.
O; coor
(J
15

To a stirred solution of 8.41 g (40 mmol) of
9-fluorenecarboxylic acid in 400 mL of dry THF at 0°C
under argon was added, over 15 min, 35.2 mL of 2.5 M

20 n-butyllithium in hexane (88 mmol). The reaction was

~ stirred at 0°C for 30 min and then 4.2 mL (48.5 mmol)

of allyl bromide was added over 15 min. The reaction
was stirred at 0°C for 15 min and at room temperature
for 1 h and then quenched by addition of water (80

25 mL). The THF was removed in vacuo and the aqueous
mixture was extracted with ether (2 x 100 mL). The
aqueous layer was layered with CH>Cl:. (150 mL) and
then acidified with 1N HCl (pH < 2). After
extraction, the agueous was extracted with additional

30 CHyCl: (2 x 100 mL}, and the combined CH:Cl: extracts
were washed with water, dried (MgSO;) and
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To a stirred solution of 6.54 g (17.22 mmol) of Part A conpound in
6 mM_of DVF at _RT was addedu.. 20 4.00.g-(Ll8.51l mmwl|) of Exanple -l -PRart G

conmpound and 2.41 g.#47.50 mmol ) of Klerr]CJerr]. The reaction

m xture was warmed to 40[err] and allowed to sti g,cerJrsm. The

m xture WEQ%t%M ed with 200 nL of water 38 2 nmL of OH
solution (pH = 11). The white solids were " 25 collected by filtration
and dried to give 10.0 g (100% of title conpound. TLC
Silica gel (5:95:1 methanol/dichloronmethane/ NH err]) Rl err]= 0.35.
WD 96/ 26205 PCT/ US96/ 00824 - 167 -

concentrated to give 9.41 g (94%) of title compound
as an amorphous solid.

B.

Part A compound (9.30 g) was dried by
concentration in vacuo from a mixture of dry THF and
dry toluene (2x). To a stirred solution of this acid

10 in 100 mL of dry CH>Cl. and 143 mL of DMF under
nitrogen was added cautiously 28 mL of 2.0 M oxalyl
chloride in CH;Cl: (55.8 mmol). The reaction was
stirred at room temperature for 1.5 h and -
concentrated in vacuo and then dried at ¢.5 mm for 1

15 h to give the crude acid chloride of Part A acid.
Triethylamine (15.6 mL, 112 mmeol) was added to a
stirred suspension of 6.04 g (44.6 mmol) of 2,2,2-
trifluoroethylamine hydrochloride in 75 mL of dry
CH>Cl,; at 0°C under argon. The slurry was stirreq at

20 0°C for 10 min and then a solution of the crude acid
chloride in 35 mL of CH.Cl: was added over 10 min
"keeping the internal temperature <12°C. The reaction
was stirred at 0°C for 15 min and at room temperature
for 1 h and then diluted with 150 mL of CH:Cl:. The

25 CHiCl, was washed with 1IN HC1l (2 x 75 mL), water (180
mL), 5% NaHCO; (120 mL), and water (2 x 180 mL),
dried (Na;S0;). and concentrated to a residue (12.67
g). Chromatography of this residue over 500 g of
silica gel provided 10.74 g (87%) of title compound

-

30 as an amorphous white solid, mp 84-86°C.
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C. 9-[4-[4-(2,3-D hydro-I-oxo-1Hisoindol - 2-

yl)-1-piperidinyl]butyl]-N(2, 2, 2-tri- S —
quoroethyI)-9F+fIuorene-9-carboxanide 5 A suspen5|on of 10.00
g ([err] 17 mmol) of Part B: conmpound in 80 nL of ethanol Wwas
treated with OVQ9¢26208 of “10% Pd/ car bon an%ﬁgl aced under SFVESHIMHer e
of H2 (bal l oon pressure). The reactiof Xture was stirred

for 25 h when it was filtered through a pad of Celite 10 and
concentrated. The remainder Wwas triturated with warm water to give
9.0 g (93% of title conpound as a white solid. np:
143-146[err] C 15 TLC Silica gel (5:95:1

met hanol / di chl or omet hane/ NH err]) Rf = 0. 35. D
9-[4-[4-(2, 3-Di hydro-1I-oxo-| H.i soi ndol -
2-yl)-1-piperidinyl]butyl]-Nt€2,2,2-triflu- 20

cﬁlydrochloride sal t
conmpound in 200 nL of
D) of 4M HCO in di oxane
ader an at nmosphere of N2.

oroethyl)-QFLfIuorene-9-carboxan1de

A suspension of 9.00 g (= 16 mmol) of Part
ethyl ether was treated with 8 mL
and the reaction 25 mxture stirred fg

The reaction mxture was filtered and the e soloHd col | ect ed.
The solid was dried at 40[err] C under vaccu to give 9.0 g (93%
of title conmpound as a white SOl 4-&- 20 np: 139-141C.

TLC Silica gel (5:95:1 nethangkégléciiw sriendnabdHsdssed into Ra=sPiBfed

§ solution of 5.30 g of Part B compound in 80 mL of dry
CH30H at -55°C for 1 h. Nitrogen was bubbled through
the reaction for 10 min at -55°C and then the
reaction was warmed to -;0%L A solution of NaBK:
(908 mg, 24 mmol) in 20 mL of 50% aqueous CH;OH

10 cooled to 0°C was added and the reaction was stirred
at -30° for 70 min. The cooling bath was removed,
the pH was adjusted to < pH 2 (3N HCl), and the
reaction was concentrated to remove CH3;OH. The
residue was partitioned between EtOAc and water, and

1§ the EtOAc was washed with water (4 x), dried (Na:50,,.
and concentrated to a residue (6.67 g).
Chromatography of this residue over 475 g of silica
gel using hexane-EtOAc (6:4) and then hexane-EtOAc
(1:1) afforded 2.77 g (43%) of title compound as an

20 amorphous solid. An earlier eluting fraction
provided 1.57 g of compound
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MS (ES, + ions) mz 562 (M+H) WO 96/ 26205

PCT[US96/ 00824 168- - Adal-
Calcd. for (err]Herr] N[err] q_err] Flerr] C1; C, 66.27; H,
5.90; N, 7 03 F,. 9.53 ‘Found: C, 66.53; H, 5.82; 8. 99.
5 WO /26285 4. (2, 3-Di hydr o- | - oxo- | H 2§o. ndol - 2-yl ) - ﬂ%”&s’m“”f
pi peridinyl]butyl]-N (2,2, 2- trlfluoroethyl
f I uor ene- 9- car boxam de, hydrochl oride salt - 10 A [err]
D.

r-CFg

N

H

4~-Nitrophenyl chloroformate (1.2 g, 6 mmol)

5 was added to a stirred solution of 1.34 g (4 mmol) of
Part C compound and 0.97 mL (12 mmol) of dry pyridine
in 15 mL of dry CH;Cl, at room temperature under
argon. The reaction was stirred for 20 min at room
temperature and then diluted with CH>Cl;. The CH.Cl;

10 solution was washed with 5% NaHCO: (4x), water,

| dilute HCl (2x), and water (3x), dried (Na,SO.,}, and
concentrated to give crude title compound in the form
of a foamy residue (2.30 g}.

15 E. 4-{([(1,1l-Dimethylethoxy)carbonyllamino]-
l-piperidinecarboxylic acid, 2-[9-1[(2.,2,2-
trifluoroethyl)amincojcarbonyl] -SH-fluoren-2-
vllethvl estex

4-Boc-aminopiperidine (1.58 g, 7.90 mmol) was

20 added to a stirred solution of 2.29 g of the above
preparation of Part D compound in 30 mL of dry CH.Cl,
at room temperature under argon. The reaction was
stirred at room temperature for 2 h and then diluted
with CH>Cl,. The CH,Cl, solution was washed with

25 dilute NaOH (2x), water (2x), dilute KHSO; (2x), and
water (3x), dried (Na:SO;), and concentrated to give
2.63 g of an oily residue. Chromatography of this
residue over 230 g of silica gel using hexane-EtOAc
(6:4) and subseguent crystallization from EtOAc-

30 hexane provided 2.07 g (94%) of title compound as a
white solid having mp 120-122°C.
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To a stirred solution of 4.00 g (9.38 mmol ) of Exanple 36 Part B
conpound in 6 nL of _DME at RT was 15 added 2.44_g (18.51 nmmol)_of .

Exanple 2 Part A conpound and 1.59 g (11.30 mmol) of

KlerrJCJ err]. The reaction mxture was warnmed to 50[err].C and

al | owed to WO09/26395 r for 18 h. The mixture di | uted wi t REDYBPEpPS2S

of water and 2 nL of 1M NaCH solution (pH=1l)." 3 20 white solids were
collected by filtration and dri.ed to give 4.50 g of title
conpound. WO 96/ 26205

PCT/ US96/ 00824 -169-

B. 9-[4-[4-(2, 3-Di hydro- 1- oxo- 1H i soi ndol -
2-yl)-1-piperidinyl]butyl]-N(2,2,2-triflu-
oroet hyl ) - 9H-f | uor ene- 9- car boxam de, ‘hydrochl oride salt
5 A suspension of 4.00 g ([err] 9.00 mml) of Part A
compound in 200 nL of ebPdl. GHaA kaT CralasBadlsQs t+h 085 CH3COCoHsd (32 nmol )
‘of 4M HCL in dioxane and the reacdi @8; H, 6.32; N, 6.94; F, 9.41
Found: C, 61.25; H, 6.39; N, 6.85; F, 9.42.
S Ms (ESI-NH;, + ions) 562 (M+H), 579 (M+NHg);
(- ions) 560.
Example 180
4-[ (2-Phenoxybenzoyl)amino)-l-piperidinecarboxylic
acid, 2-[9-{((2,2,2-trifluorocethyl}amino}carbonyll}-
10 = -9~ X
A.
. RN
QL
. O)'\NO-NHZ-HCI

To a solution of 898 mg (1.6 mmol) of Example
18 179 compound in 3 mL of dry THF under argon at room
temperature was added 6 mL of 4N HCl in dioxane (24
mmol). The reaction was stirred at room temperature
for 2 h and then stored overnight at 5°C. The
reaction was concentrated in vacuo and then
20 concentrated from dry dioxane (2 x 5 mL) and then
dried at 0.5 mm for 2h to afford crude title compound

as an amorphous residue.

O
s
To 428 mg (2.0 mmol) of 2-phenoxybenzoic acid
and 10 UL of DMF in 4 mL of dry CH:Cl: at 0°C under

nitrogen was added 1.5 mL of 2.0 M oxalyl chloride in

B.

25
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m xture stirred for 1h under an atnosphere of N2. The reaction

m xture was filtered and the cream 10 _colared solid coll ected —The

solid was dried at 40[err]C : under vacuumto give 3.8 g (73% of

title conpound. , 139-141[err] C. MS (ES,.. ..+ .ions) mz

562 (MrH) . WO 9626205 Anal . Cal cd. fog .Q’é’"sw&“gﬂ

C[err]H[err]N[err]O[err]F[err]Cl 29 - C, 66.27; H 5.90; N
.03 . Found: C, 65.87; H, 6.14; N, 6.71. 20

Exarrpl es 42-50 Fol | owi ng the procedures set out herein,

t he fol |l ow ng conpounds were prepared.

Exanpl e 42 25

9-[4-[ 3- (Benzoyl am no) - 1-pi peridi nyl]butyl]-N-propyl-9H fl uorene-

9- car boxami de. (ES 510 Vi . Anal_. | cd. for

C[ err] H[ err]Nerr] Ofg?cl::l] *‘ 2""P%Iér'r] 6(“ ';Deacébon was sq::l.réegaytzﬁooxp‘ 7.74;
Foemyerﬂ;urk? fo2; 155 K. &l ddncentFated in vacwDOE 26205
then dried at 0.5 mm for 1 h to give the crude title

acid chloride as a palé yvellow oil. This oil was
5 dissolved in 3.2 mL of CH>Cl,.

PCT/ U896/ 00824

C. 4-[(2-Phenoxybenzoyl)amino]-l-piper-
idinecarboxylic acid, 2-[9-{([(2,2,2-tri-
fluoroethyl)amino)carbonyl}-9H-fluoren-9-
10 vllethvl] ester
To a stirred solution of cne-half of the crude
preparation of Part A compound abbve {ca. 0.8 mmoL)
in 4 mL of dry CH»Cl: at 0° under argon was added

0.46 mL (4 mmol) of triethylamine. The solution was
15 stirred at 0°C for 5 min and then a 2.0 mL aliquot of
the above solution of Part B compound in 3.2 mL of
CH;Cl> (ca. 1.2 mmoL of crude Part B compound) was
added. The reaction was stirred at 0°C for 2.5 h and
then diluted with CH,Cl;. The CH,Cl. was washed with
20 dilute NaOH (2x), water (2x), dilute HCl (2x), and
water (3x), dried (Na,SO;), and concentrated to a
thick oil (577 mg). Chromatography of this ocil over
45 g of silica gel using hexane-EtOAc (1:1) provided
414 mg of title compound (79%) as a foam having mp
25 68-73°C.

Anal. Calcd for C37H34F3N305 + 0.2 CH.CO:CaHs:

C, 67.23; H, 5.31; N, 6.22; F, 8.44
Found: C, 67.04; H, 5.20; N, 6.18; F, 8.70.
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-170 - Exanpl e 43
9-[4- 3- (1 3-Di hydr o-1,3-di ox0-2H soindal - 2-yl ) - 1- piperidi nyl | but yl.] - N propy

| - 9H- f | uor ene- 9- car boxam de. 5 M5 (ES) 536 (M+H)
Anal . Cal cd. for C34H37N303 * 0.2 H20:
6.99; N, 7.79 WO%NS “pFoyng: G 75.68; H 6.78; N 7.68. © pétudipodzs

Exanpl e 44
9-[4-[4-(2, 3-Di hydro-1-oxo- 1Hi soi ndol - 2-yl ) - 1- pi peri di nyl ] butyl ] -

N-(2,2,3,3, 4,4, 4-hept af | uor obutyI') - 9H-f | uor ene- 9- car boxani de.

nDnohydrochIorlde nmp: 122-132C 15 M5 (ES, + ions)
mz 662 (MH) Anal . Calcd. for
Cerr]Herr]O[err]Nerr]F[err]d * 0.8 Herr]O: C,

5o 0% RS T 590 e (Esx-m,EX£°“$rgs)4%585%4#41},Fk-/ss i)y . > 90

9-14-[][ 4- [(1 1-Di nethylethoxy)carbonyl]an1no] 1-pi peridinyl]butyl]-3,6-difl
uor o- N-(2,2,2-trifluoroethyl pz@hbfduagene- 9- car boxam de.
9~[{4-({4-{ (2-Phenoxybenzoyl)amino]-l-piperidinyl]-
5 pentyl)}-N-(2,2,2-trifluorocethyl)-~9H-£fluorene-9-

A solution of Example 175 compound (1.25 g,
2.23 mmol) in 10 mL of 4 N hydrogen chloride in

10 dioxane was stirred, protected by a calcium chlcride
drying tube, for 3 h. The solution was evaporated at
30°C and the resulting solid was re-dissolved to a
total volume of 20.0 mL with dichloromethane. To
10.0 mL of this stirred solution (ca. 1.12 mmol},

15 cooled to -10°C under argon, was added triethylamine
{0.4 mL, 2.9 mmol) and then the 2-phenoxybenzoy:
chloride (320 mg, 1.38 mmol) solution in 10 mL of
dichloromethane over 10 min. After 1 h, the reaction
was quenched with saturated sodium bicarbonate

20 solution and extracted twice with ethyl acetate. The
organic extract was dried (Na;SO;) and evaporated.
Purfication by flash chromatography (5 x 20 cm
column, ethyl acetate as elutant) provided a
colorless oil, 603 mg, 77%. The oil was dissolved in

25 5 mL of ethyl acetate and then 0.25 mL of 4 N HCI in
dioxane was added. Ether was added until a gummy
precipitate formed. Decanting and drying in vacuo
gave title compound as a white solid, 650 mg, mp 136-
138°C.

30

- Anal. Calcd for CieH;oF3;N40:+HC1l+H;0:
C, 65.95; H, 6.10; Cl, 4.99; F, 8.02;
N, 5.92
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np: 59-64[err]C 25 M5 (FAB, MtH)[err]= mz 582[err]

Anal_._Calcd. for err]lHers]lFlerr] N err]-Qefid—ia0-2-egui v. hexare:

gb 62.58; H 6.53; N 7.02 .. Found: C, 62.41; H, 6.55; N, 6.84.
1-[ 4- [ 4- (1, WOIRGR 0- 1- 0x0- 21 S0 Ndol - 2- yl )gdy- pi per i di nyl [ BUCY ] - 2- et hyl -
N-(2,2,2-trilluoroethyl)-1Hindene-1-carboxam de. WO 96/ 26205

PCT/ US96/ 00824 -171 -

np: 124-126C Ms mlz (ES, + ions) 526.3 (M+H) Anal .
Calcd. for Jerr]JHerr]Flerr]Nerr]Jerr]: C, 67.55; H,
?655% N, 7.99; F, 10.84 5 Found: C, 67.80; H 6.53; N, 7.89; F,

Found: C, 65.87; H, 6.08; Cl, 5.13; F, 7.96;
N, 5.92.
MS (electrospray, + ions) m/e 654 (M + H).

5 Examples 182 to 187
Following the procedures set out herein-before
and in the working Examples, the following additional
compounds were prepared. '

10 Example 182
9-{2-[[[4-](2-Phenoxybenzoyl)amino)- 1-piperidinyljcarbonyljaminojethyl]-
_ N-(2,2,2-trifluorcethyl)-9H-fluorene-8-carboxamide.

MS (ESI, + ion): 657 {(M+H)

Anal. Calcd for C37H3gNgO4F3+0.2 CH2Cla+0.1 CH3CO2C2Hs.
15 C, 66.17; H, 5.35: N, 8.21; F, 8.35

Found: C, 66.14; H, 5.29; N, 8.13; F, 8.47.

mp 84-87°C.

Example 183
4-(Benzoylamino)-1-piperidinecarboxylic acid, 2-{9-[[(2.2.2-
20 trifluoroethyl)amino)carbonyl]-9H-fluoren-8-yljethyl ester.

MS (ESI-NH3, + ions) 566 (M+H) : .
Anal. Calcd for C3iH3pFiN30g+0.2 CH3CO:CaHs+0.25 H20;
C, 64.99; H, 5.51; N, 7.04; F, 9.70.
25 Found: C, 64.77; H, 5.45; N, 7.15; F, 10.10.
mp 75-85°C.

Example 184
9-[4-]4-(Benzoylamino)-1-piperidinyljpentyl]-N-(2,2,2-trifluoroethyl)-
9k-fluorene-g-carboxamide, monohydrochioride.

30
MS (electrospray, + ions) m/z 564 (M+H)
Anal. Calcd for C33HigFiN3Oz + HCl + H20.
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9- [4 [ 4- (1, 3- Di hydr o- 1- 0x0- 2H-i soi ndol - 2-yl ) - 1- pi peri di hyl]butyl]-N—(2,2,3,

3, 3- p_e_n.Lai_LuQu-mLo.pyl) 9H fl uor ene- 9- car boxam de,
nonohydr ochhri de. np: 130-144C M5 (ES, + ions)

nmz 578 (MH) Cal cd. for C[err]H[err]N[err]dberm% [err] o+
~ C, 60.98; H @63 N, 6.27

1.2 Herr] O W0 9626205 .
15 Found: C, 61.34; H 5.48; N, 6.08; F, 132

Exanpl e 48

1-[4-[4- (1, 3-Di hydro- 1- oxo- 2H-|50| ndol - 2-yl ) -1-pi peridinyl]butyl]-
N-(2,2,2-trifluoroethyl)-1Hindene-1-car boxam de. 20 np
62- 65[err]C MsS mz (ES, - ions) 510 (MH), 556 (M+HC1)[err])
Anal . Cal cd. for C[err]H[err]F[err]N[err]O[err] * 0.16 Herr] O

C, 67.70; H 6.33; N, 8.17; 0 C_6 H, 6.26; N,
7.94; F, 10.62. & eb.if) u, 638 [P, ?Exénﬁge 49

9-[ 4-[ 4- (Benzoyl ami no) - 1pip§ri61]8ﬁ/l]butyl] 3,6-difluoro-N-(2,2,2-trilfluor
oet hyl ) - l ugre .C ban. 36 ] M5 ( FAB,
WHLelr] mz 586[err ]F8li‘:n& e @@197 #0812 d§1 5.65:5%, 9.65;
C[err]H[err]F[err]N[err]qer’?'] H@T]O*O 15 CH[err]Cl[err]

C, 62.65; H 5.61;8N, mp. 820-132°C. Found: C, 62.52; H 5.56; N, 6.67.

Example 185
9-[4-4-{{(1, 1-Dimethylethoxy)carbonyljamino)- 1-piperidinyilbutyl]-
N-{2,2.2-trifluoroethyl)-SH-thioxanthene-9-carboxamide.

10 mp 76-79°C.
MS (ES, + ions, NH:) m/z 578 (M+H).

Example 186
" g-{4-[4-(Benzoylamino)-1-piperidinyljoutyl]-N-(2,2 2-trifluoroethyl)-
9H-thioxanthene-9-carboxamide.

15
MS (ES, + ions, NH3) m/z 582 (M+H).
Example 187
9-[4-14-[[{2-Phenoxyphenyl)carbonyllamino]- t-piperidinyt]buty!)-
20 N-(2,2,2-trifluoroethyl)-9H-thioxanthene-9-carboxamide.
mp 164-166°C. *

MS (ES, + ions, NHi) m/z 674 (M+H).
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-172- e Exanple 50
3,6-DilTuoro-9-[4-[4-[(2- phe ybenzoyl ) am no] - 1- plperldlnyl]butyl] N(2,2,2
trifluoroethyk¥=9H fl uorene- 9- car boxani de. _

rrp: 124- 260w09612620s NS (FAB, MrH) miz 678[err] Arfmmseap@a for
Cerr]Herr]Ferr]Nerr]O[err]: - -233- C, 67.35; H 5.35; N, 6.20
10 Found: C, 67.38; H, 5.62; N, 5.92.

Exanpl es 51 to 167 The foll owi ng conmpounds were prepared
by robotics procedures as described bel ow. 15

ROBOTI CS PROCEDURES Robotic Method for the
Preparation of Am des [err]

In accordance with the present invention,
another class of preferred compounds is provided
which are inhibitors of MTP and have the structure

I*
x1

S u
c-n-cn,-cr,

Q (cnz)x-xo—g-ﬁ- R®*

5 x3?
wherein Z is a bond, O or S;
- x1 and X2 are independently H or halo,
preferably F;
x is an integer from 2 to 6, preferably from 3
10 to 5, and (CH2)x may be optionally substituted with
1, 2 or 3 substituents which are the same or
different and are alkyl or halo; and
R3* is heteroaryl, aryi, heterocycloalkyl or
cycloalkyl, each R5* group being optionally
15 substituted with 1, 2, 3 or 4 substituents which may
' be the same or different as defined hereinafter; and
including piperidine N-oxides of the formuia I

"

20 including pharmaceutically acceptable salts
thereof such as alkali metal salts such as lithium
sodium or potassium, alkaline earth metal salts such

compound, that is

; and

as calcium or magnesium, as well as zinc or aluminum
and other cations such as ammonium, choline,

25 diethanolamine, ethylenediamine, t-butyl-amine, t-
octylamine, dehydroabietylamine, as well as
pharmaceutically acceptable anions such as chloride,
bromide, iodide, tartrate, acetate, methanesulfonate,
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20 A. Preparation of the diam ne starting mat eri al :

A solution of the di,amne bishydraghloride - —salt (conmpaund X) (10
g, 19.3 mmol) in chloroform WO 96/ 26205

PCT/ US96/ 00824 e ' -173- (400
m.) was washed W@ #42628§ KOH sol uti on (3 x 100 "~ L) . ThePGHUSa0824

| ayer was washed H20 (2 x 100 ni), bri28# {2 x 100 nL) and dried
over MgS( err]. Evaporation . gave the free diamne (8.8 g, 100% as

a col orl ess 5 oil

maleate, succinate, glutarate, and salts of naturally
occurring amino acids such as arginine, lysine,
alanine and the like, and prodrug esters thereof.
The R>* group may be substituted with 1, 2, 2
5§ or 4 substituents, including
' (1) halogen such as Cl, F, CF3, and I,
(2) heterocaryl, including monocyclic or
bicyclic ring systems, which includes 1, 2 or 3
heterocatoms which are S, N and/or O.'and which
10 includes from 2 to 10 carbons in the ring or ring
system, such as

15

eReNe
SHONey

{3) heteroarylalkyl wherein hererocaryl is as

20 defined above such as
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B. General Experinental for Robotics Conpounds:

The following is a general procedure for the .10 synthesis_of anides

according to the above equat.ion via the coupling of carboxylic
acids with the di am_ne. These aci d-ami ne couplings and subsequent
purificati oweoemre2es carri ed out using a Zymark Ben ®CTFAISe6/8B0t | C
systemusing an IBMPC to run the 15 o@35ating programand to wite
the Benchnat e procedures. A 16 mm x 100 nmm tube
was charged with 1.6 “mml, 4 eq RlerrJ]CJerr]H acid and capped

| oosely with a pl astic cap/col um hol der. The Benchmate[err] then
20 carried out the follow ng steps on the tube: 1) Added
1 nm (81 ng, 0.6 mmol, 1.5 eq) of a 81 ng/ nL sol ution of

1- hydr oxybenzotri azol e hydrate i n DVF. 25 2) Added 1

m. (75 mg, 0.6 mmol, 1.5 edAlofFycioheterocalkydSwhithlisoludeésod o or 3
di i sopropyl car bodi i Ht@rid atoms whick-H& i, CEl Sfrb-i?ré a monocyclic. or3)

Added 1 niL (178 ng, ,0.4 l,.1l e of a 1 ng/ mL Sol uti on of
diam ne in CH[err](]?ﬁﬁM%f?% z'~”“‘%og-35"—‘3“‘ Such) 8§ashed syringe with 3 nL of

CHerr]Cl[err] 5) M xed tube contents by vortexing at speed
3 for 15 sec. | | |
N N N l
N
. O0.0.¢F
o [ ? ’ '] :
5 CH;3 .
{5) alkyl; '

(6) aryl such as phenyl, phenyl substituted
with (a) halo, (b) alkyl, (¢} CF30, (d) alkoxy (e)

_<C?3

10 (7) alkylamino such as
(8) alkyl(aryl)amino such as -N{(CH3)CgHs;

CFy , (f) CF3, or (g) phenyl;

H
v No=(CH2 ) pCP3—

CFy
-s—<
{9) alkythio such as -S-(CH2)pCF3, cFs,
o
i
- - (Cﬂz)p"lsl"' CeHs
-S-alkyl, o ;
. ,C¥
-o—<
(10) alkoxy such as -O-(CH2)p-CF3, CPs,
15 OCH3;

{11) cycloalkyl such as cyclohexyl;

'o_@ . —o—@—c1
(12) aryloxy such as ;
{13) amino;
a®,
—N

(14) arylamino such as cFy ,
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After 12-48 h the reaction was conplete (no ——Starting amne..__ .
remai ned as determ' ned by TLC, 10% MeOH + 1% NH err]J]OH in

CH err]Cl[err], I[err]). -5 The reaction m xture contents
were then woosmeans fi ed by ion exchange chromatography medirerassdnes2s
the Benchmate[err] Robot. The followi ng is thggegtandard

procedure devel oped for purification of the coupled products by

t he Benchmate[err]: 10 . 1) Condition a Varian solid
phase extraction colum (1.5 g, SCX cation exchange) with 10 nL of
MeCH at 0.25 m/sec 2) Load reaction contents onto colum
at 0.05 15 nl/sec 3) Wash colum with 2 x 10 nL of
MeOH at 0.1 m /sec 4) Wash colum with 10 nlL of
0.1 Mamonia in MeOH at 0.1 nl/sec 20 5) Elute colum
wth 4 nL of 2 Mamonia in MeOH and col | et,-tSi-n'—tcared
receiving tube at 0.1 (¥3Y saylthio such as 6) ute ¢olum with
1 nL of 2 Manmonia in  SHO MeOH and col l ect into sang tared receiving
tube at 25 0.1 nl/seg Rinse syringg,uth 5 nL of
MeCH Al sol on/ sol 861, WRy.e @ owed

by 1.8 nmL of air and 10 sec pushocl ay was d after .

14

(16) acyl such as (a) alkanoyl, such as
1 )
| i
—CCHy , (b) alkoxvcarbonyl, such as —C~0-CF |

o

o i <:>

il -_—C -4
5 (c) aroyl, such as —C¢Cels

-0

[

o
w—C= NH~ cnz—@
(d) heteroarylaminocarbonyl, such as .

R xn S0
_c...n—u
-, .
CHy , (e) arylalkyloxycarbonyl, such as

°
—C—o-CH,CeHs |,

(17) arylthiocalkyl, such as -CH2-S-CgHs;

10 {18) heteroarylamino, such as CP; |

N
--mcug}-cn;—O

O
{19) arylalkyloxy, such as

N
-80—0?;
{20) heterocarylthio, such as -

-o/\

-
L4

{21) heteroaryloxy, such as €l ; and

: o
"
156 {22) arylsulfinyl, such as .

Thus, the compounds of formula I* of the
invention encompass compounds of the structure
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30 loading reaction contents onto the ion exchange ~col um.
The product solution was ceacentrated on-a Savant Speed Vac

(approx. 2 mmHg for 5 h) a_ sol vent remants were renoved
by further exposure to MG
PCT/ US96/ 00WDA6/26205 -175- PCT/USY6/8gh vac

(0.015 nmHg, 14 h) to afford product Y, -237- which was characterized by
HPLC and WMB. M5 (ES, +ions) mz 619 (M+ H) 5
C. Preparative HPLC Purification In cases where the coupling
reaction is carried out wth carboxylic acids bearing basic
substituents (for exanple, pyridyl or am no), the 10 product Y isolated
as above in Part B, is contam inated with the starting acid. These
materials were further purified by preparative HPLC.
The sanples after elution f¥mthe SCX cgttum and speed vac
concentration were reconstituted in {5 MeOH and a small anount of
trifluoroacetic acid (1 Q o
=
' C— N— CR,CF;
CHz) x— N N-C=R5"
i!!i (CHalx ::)F-a T
o
x3
Ib*
Q ,,
C—N—CHQCFg
tcn,),—u:>-—n-c-n" ; and
O k
]
b x1
{1
[ I
C—— N== CH,CF;
o .
(cn,),-nC)——u-c—ns'
2 :
[+]
5 x?

. In addition, in accordance with the present
| invention, a method for preventing, inhibiting or
treating atherosclerosis, pancreatitis or obesity is
10 provided, wherein a é:ompound of formula I* as defined
hereinbefore is administered in an amount which
decreases the activity of microsomal triglyceride
transfer protein.
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drop) was added to each. The products Y were purified by

preparative chromat agraphy using the__ foll owing.conditions: . 20
Solvent A: 10% MeOH, 90% H err] O, 0.1% TFA Sol vent B: 90% MeCH, 10%
Herr]O 0.1% TFA Col unn: YMC ODS-A, SH-363-5, 30 x 250 nm1.D. S-5
[err]m 120 A Wa®6280085356A. -~ 25 Starting % B: 0% POI{Y$6/0052-3:
100% Gadient time: 30 mn Fl ow 238 €: 25 mL/mn

Wavel engt h: 220 nm 30 .Attenuation: 9 (1.28 AUFS)

Pure fractions were conbi ned and concentr at ed to afford purified
product Y, which was characterized by HPLC + M5. - WO

96/ 26205 PCT/ US96/ 00824

- 176 - Pl ease note that in the Exanples 51 to 167,

for structures bearing only two single bonded

Furthermore, in accordance with the prese=n:
invention, a method is provided for lowering serum
lipid levels, cholesterol and/or triglycerides, cr
inhibiting and/or treating hyperlipemia, hyper-

5 lipidemia, hyperlipoproteinemia, hypercholes-
terclemia and/or hypertriglyceridemia, wherein &
compound ¢f formula I* as defined hereinbefore is
administered in an amount which decreases the
activity of microsomal triglyceride transfer prc:-eirn.

10 Suitable (CHz)x groups (were x is 2 to 6,
preferably 3 to 5) (which may include alkylene,
alkenylene or alkynylene groups) és defined here:n,
may optionally include 1, 2, or 3 alkyl or halogen
and in addition, may have one of the carbon atoms in

15 the chain replaced with an oxygen atom, N-H, N-alikyl
or N-aryl. '
Examples of (CHz)x groups include

~—CH =CH —~CH; ~—~, —CH,CH =CH -~, =—C =C —CH; —,

20 :
- CHg— 9_' » — CHz'— CHZ— CHz"- E— N
(o) (o]

' CH;
—CH,C=CCH, —~ > —C =CH —CH,™"
—(CH,), =, ==(CHz); ~—; —(CHp), —,

25

e

—(CHj); —C —CH,CH, = » -'CHztl:H ==, =—=CH,CHCH, —.
!
":Ha CHs CaHs

—Cchz 17 ""CHCH:CH: —1 —CHCHCH2 —

| | |
CH, CHs . CH,
Hy
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substituents to nitrogen, the third substituent is al ways hydr ogen,

but it is not shown explicitdy in 5 _the strustures—- Al so, please—rete
that in the Exanpl es. ;51 to 167 for structures bearing oxygens and
sulfurs with only one singl é:bonded substituent, the second '
subst i t uentvo wnedosays hydrogen,” but is not shown exgIHE6P24 n ¢ he
structures. 10 Exanpl e No. - M3l288ul ar Structure Analytical

Dat a [err] WO 96/ 26205

PCT/ US96/ 00824 -177 - [err]

1] 1 T
= CHCH,O0—C— , — CHzCth.l— C= , =CHCH;~ v— c— ,

H CH,
g 7
—CH,—C —CHy— » =—{CHpy)s— , —(CHp). _'(l: —CH, - ,
CH, F
CH; CH
Cl i 3 ] 3

I . —— —
= CHy=CH — CH,™ » —{CHz); -fﬂ— sy =—CH; CH‘? ’
5 CH, CH,

—CH, —CH —CH —CH, —, —CH, —CH —CH,—CH —,
| ]

CH; CH, CHy CH,
?H ?CH,
=CH —CH,CH, —, ~—CH=CH,CH, , ~—CHOCHr—
10
=—OCH,CH;= ¢+ —CHyNHCH;— » — NHCH,CHy~— »
ICH; — li'.— CH2CHz~ »
~{CH2)3—CP2— o CHy—N—CH;— * CH3
P | CHj
. »
—(an)z—(l:—- CHy~ -(Cﬂz)z—c“:— CHz—
15 " CHs
CH; CHy ICHg
—(cn;):—-gz—cnz-— v —(CHl3==C—  or =—(CH;)3—C—
] A
H CHj H

The term *heterocaryl” as used herein alone or
as part of another group is defined above.
20 Additional examples of "heterocaryl®” groups are set

out below.
NéN\/" Il/"\l/\
N \/N ’

NN
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WO 96/26205 PCT/US96/00824

-240 -

ARARANARY

and the like, and includes all possible N-oxide
derivatives.
5 Preferred are compounds of formula I*
where 2 is a bond;
X1 and X2 are H;

RS* is aryl such as phenyl substituted with
- CR,

-

(1) aryl such as phenyl,

10 {2) heteroaryl such as @

{3) halo such as Cl

4
o

\

\

R5* is heteroaryl such as 8

substituted with
o}
¥a)

(1) aroyl such as ,

Qe
15 (2) arylthio such as

wherein the R5* substituent is preferably in the
0
[ ]]

position adjacent to the carbon linked to €.
(CH2)x is -(CH2)4- or
]

[
= CHz— CHz— C= CHa~
P

20



WO 96/26205 PCTRUS96/00824

-241 -

The following Examples represent additional
preferred embodiments of the invention. All
temperatures are in °C unless indicated otherwise.

5 NOTE: The phrase "flash chromatography® as employed
in the following examples refers to chromatography
performed on EM Industries Silica Gel 60, 230-400
mesh under 10-20 psi of nitrogen pressure.

10 Example 1*
9-[{4-[4-[([{1,1-Biphenyl]l-4-ylcarbonyl)amino}-l-piper-
idinyl)-3,3-diflucrocbutyl]-N-(2,2,2-trifluorcethyl) -

AR
o
O

OOQ "

15
A.
E OEt
E o
o]
OH
g OH
F)¢°
(o]
A mixture of O (5.18 g, 33.6 mmol),

20 acetyl chloride (5.2 mL) and acetic anhydride (5.2
mL) was heated to 50°C under argon for 1 h. The
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reaction was cooled and evaporated. The residue was
dissolved in EtOH (20 mL) and stirred at room
temperature (RT) under argon. After 16 h, the
solution was evaporated, the residue redissolved in

5 Et;0 and the solution dried (Na;S0;) to give title
compound as a colorless oil, 5.91 g, 97% material
balance. The compound was used without further
purification.

10 B.
g. OR

OH

To a stirred solution of Part A compound (1.82
g, 10.0 mmol} in THF (10 ml) at room temperature

15 under argon was added a solution of borane-methyl
sulfide complex (1.25 mL, 13.2 mmol) in dichloro-
methane (14 mL). The reaction was set to reflux.
After 24 h, the reacticn was cooled, methanol (20 mL)
was added and the reaction again set to reflux.

20 After 1 h, the excess solvents were distilled at
atmospheric pressure. The residue was bulb-~to-bulb
distilled at reduced pressure to provide title
compound as a colorless oil, 1.45 g, 86%.

25 C. :
g OEt
0

OSiPhytBu

To a stirred solution of Part B compound (1.40
g, 8.33 mmol) in DMF (10 mL) at room temperature
30 under argon was added Ph;tBuSiCl (2.6 mL, 2.2 mmol)
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rd

[err] WD 96/ 26205
PCTL1IS96/ 00824 -182- Lol WD 96/ 26265
PCT/ US96/ 00824 . -183 - [err]

WO 96/26205

and imidazole (1.4 g, 21 rmmol). After 2 h, the
reaction was quenched with water and extracted three
times with ether. The organic extracts were
combined, dried (Na,SO4) and evaporated to give a

5 ©brown oil. Purification by flash chromatography on
silica gel (5 x 20 cm column, 2:7 dichloromethane/
hexanes) gave title compound as a colorless oil, 1.83
g, 54%.

10 D.

OSiPhytBu

To a stirred solution of Part C compound (1.73

g, 4.26 mmol) in THF (5 mL) at room temperature under

1§ argon was added lithium borohydride solution (1.2 mL,
2.4 mmol, 2 M in THF). After 16 h, the reaction
mixture was quenched with saturated sodium
bicarbonate solution and extracted three times with
EtOAc. The organic extracts were dried (Na;S0O;) and

20 evaporated to give title compound as a colorless oil,
1.51 g, 97%. The compound was used in subsequent
reactions without further purification.

E -
OCH20CH2Ph

o5 0SiPh,tBu

To a stirred solution of Part D compound (.50

g, 4.12 mmol) in diisopropylethylamine (5 mL) at 10°C
under argon was added benzyloxymethyl chloride
30 (BomCl) (0.7 mL, 4.9 mmol) in one portion. A
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precipitate began to form within 10 min. After 1 h,
hexane was added to the reaction mixture and the
resulting slurry washed with 10% hydrochloric acid
(20 mL) and once with water. The organic layer wés
dried (MgSO4) and evaporated to give a light yellow
oil. Purification by flash chromatography on silica
gel (5 x 20 cm column, 2:3 dichloromethane/hexane)
gave title compound as a colorless oil, 1.77 g, 89%.

F.
QBom

OH

To a stirred solution of Part E compound (1.72
g, 3.55 mmol) in THF (5 mL) at room temperature under
argon was added tetrabutylammonium fluoride solution
(TBAF, 7.5 mL, 7.5 mmol, 1 M in THF). After 1 h, the
reaction was quenched with brine and extracted twice
with EtOAc. The combined extracts were dried
(Na»SO4;) and evaporated. Purification by £flash
chromatography on silica gel (5 x 12 cm column, 1:9
EtOAc/dichloromethane) provided title compound ;s a
colorless oil, 774 mg, B89%.

G.
E OBom

To a stirred solution of Part F compound (770
mg, 3.13 mmol), triphenylphosphine (826 mg, 3.15
mmol) and imidazole (470 mg, 6.9 mmol) in THF (10 mL)
at room temperature under argon was added a solution
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of iodine (800 mg, 3.15 mmol) in THF (5 mL) dropwise
over 10 min. The reaction mixture was diluted with
ether and washed once with saturated sodium
bicarbonate {(containing 5% NaHSO;). The organic
extract was dried (Na;SO,) and evaporated.
Purification by flash chromatography on silica gel (5
x 10 cm column, dichloromethane) provided title

‘compound as a colorless oil, 935 mg, 84%.

H.

CO,NHCH,CF,

To a solution of 9-fluorenecarboxylic acid
(631 mg, 3.0 mmol) in THF (5 mL) under argon at -10°C
was added a solution of sodium bis({trimethylsilyl)-
amide (6.2 mL, 6.2 mmol, 1 M in THF) over 10 min.
The resulting slurry was stirred 60 min and then a
solution of Part G compound (930 mg, 2.61 mmol) in
THF (5 mL) was added. The reaction was allowed to
warm to room temperature and stirred. After 48 h,
the reaction was quenched with 10% citric acid
solution and extracted twice with EtOAc. The organic
extracts were combined, dried {MgSO,) and evaporated.
The oily residue was dissolved in dichloromethane (10
mL) and treated, at room temperature, with oxalyl
chloride (0.52 mL, 6.0 mmol) and DMF (0.1 mL). After
1 h, the reaction was evaporated and then redissoclved
in dichloromethane (5 mL). This solution was added,
dropwise over 10 min, to a stirred slurry of
trifluoroethylamine hydrochloride (502 mg, 3.70 mmol)
and Et;N (1.12 mL, 8 mmol) in dichloromethane (10 mL)

at 0°C under argon. After 1 h, the reaction was
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quenched with 10% citric acid solution and extracted
twice with EtOAc. The organic extgracts were
combined, dried (MgSO;) and evaporated. Purification
by flash chromatography {5 x 20 c¢m column, 1 L
dichlorome%ha%g, then 5:95 ether/dichloromethane) to

. OB :
provide §§;><" om' 375 mg, 47% and then title
compound, 120 mg, 9% as colorless oils.

CO;NHCH,CF4

A stirred slﬁrry of Part H compound (108 mg,
0.208 mmol) and 20% Pd(OH):--on-carbon (200 mg) in
cyclohexene (2 mL) and ethanol (5 mlL) was refluxed
for 2 h under argon. The reaction was cooled,
evaporated, diluted with EtCAc, dried (MgSO;) and
filtered through a 0.75 m nylon filter. Evaporation
provided title cqmpound as a colorless oil, 53 mg,
64%. .

CO,NHCH,CF,

To a solution of Part I compound (50.9 mg,
0.128 mmol) and pyridine (68 mL, 0.8 mmol) in
dichloromethane (1 mL) at 0°C under argon was added
triflic anhydride (40 mL, 0.15 mmol) over 2 min.
After 1 h, the reaction was quenched with 1 M
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hydrochloric acid and extracted twice with EtOAc.
The organic extracts were combined, dried (MgSO;) and
evaporated to give title compound as an orange
crystalline solid, 68 mg, 100%.

aﬁ

01,0°C

To a solution of 2-biphenyl carboxylic acid
(31.2 g, 160 mmol) in methylene chloride (300 ml) was
added the oxalyl chloride (21 ml, 280 mmol), followed
by a few drops of DMF. The reaction bubbled
vigorously and was stirred under argon at room temp
2h. The solvent was evaporated in vacuo at less than

K.

K(1).

25°C, and the residue was dissolved in methylene
chloride (250 ml). This solution was added dropwise
to a solution of 4-aminobenzyl piperidine {Aldrich,
25.0g, 130 mmol) and triethylamine (46 ml, 330 mmol)
in methylene chloride (200 ml) at -5°C. The reaction
stirred 30 minutes at that temperature after addition
was complete. The reaction mixture was washed twice
with water and once with brine. The organic layer
was dried (Na,SO;), and the solvent was removed in
vacyo to give title compound as a light yellow solid

(56.6 g, 95.4% yield).
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5 To a solution of Part K(l) compound (55.5 g.

' 150 mmol) in ethanol (500 ml) was added cyclohexene
(167 ml, 1.6 mol) and 20% palladium hydroxide on
carbon (11.1 g). The reaction was heated to reflux
and stirred at that temperature 2.75 h. The warm

10 reaction was filtered through Celite® and rinsed with
ethancl and methanol. The filtrate was concentrated
in vacuo to give a light yvellow oil. This oil was
triturated twice with ether to give a light yellow
solid (30.1 g).

15

~.

To a stirred solution of Part J compound (68

20 mg.0.126 mmol)} in toluene (2 mlL) at room temperature
under argon was added Part K compound (84 mg, 0.3
mmoi) in DMF (0.5 mL). The solution was heated to
50°C. After 14 h, the reaction was cooled, diluted
with ether and washed once with saturated sodium

25 Dbicarbonate solution. The organic layer was dried
(Na;S0O;) and evaporated. Purification by flash
chromatography on silica gel (1 x 1C cm column,
EtOAc) provided title compound as the free base as a
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white foam, 57 mg, 68%. The foam was diluted with
dichloromethane and 0.1 mL of 4 N hydrochloric acid.
Evaporation provided the HCl salt of the title
compound, 59 mg, mp 115-118°C. '

5
TLC: Re = 0.20 (free base, EtOAc, Silica gel 60)
Mass Spectrometry: (electrospray, + ions)
m/z 662 {(M+H) :
10
Exam' le e 2 3
9-[4-[4-[[(4'-Chloro-[1,1"'-biphenyl]-2-yl)carbonyl]-
amino} -l-piperidinyl)butyl]-N-(2,2,2-trifluoroethyl) -
15

20 The title compound was prepared by the mezhod
of Meyers by Grignard addition of p-chlorophenylmag-
nesium bromide to o-methoxy-phenyl-1, i-dimethyl-
isoxazole and hydrolysis with 6 N HCl.
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B. 9-[4-{4-[[(4'-Chloro-[1,1'-biphenyl]-2-

yl)carbonyl)-amino}-l-piperidinyl)butyl]} ~-N-

(2,2,2-trifluoroethyl)-9H-fluorene-9-

carboxamide, monohvdrochloride

To a solution of the Part A acid (2.0 g, 8.6
mmel) in methylene chloride (35 ml) was added a 2 M
solution of oxalyl chloride (6.0 ml, 12 mmol) in
dichloromethane followed by a 2 drops of DMF. The

-reaction bubbled vigorously and stirred under argon

at RT for 2h. The solvent was evaporated in vacuo
at less than 25°%C, and the residue was dissolved in
THF (50 ml). This solution was added dropwise to a
solution of the Example ll* Part C diamine (4.45 g,
8.6 mmol) and triethylamine (3.54 g, 35 mmol) in THF
(150 ml) at 0°C. The reaction stirred in a melczing
ice bath 1h and warmed to RT and stirred for 48 h.
The reaction mixture was diluted with ethyl acetate
{200 mL) and washed once with water. The organic
layer was dried (MgSO4)., and the solvent was removed
in vacuo to give an off-white solid foam which was
purified trituration with ethyl acetate to give a
white solid.

The solid was diluted with ether (100 mL) and
treated with 1M HCl in ether (10 mL, 10 mmol) in give
a white powder which was filtered. The solid was
collected and dried at 55°C (20 mm Hg) overnight to
give 3.95 g (67%) of title compound as a white
powder.

mp:140-150°C

MS (ES, + ions) m/z 660 (M + H); 1 Cl isotope
pattern. '
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Anal Calcd. for C3gH37N302F3Cl + HCl:
c, 63.07; H, 5.71; N, 5.81
Found: C, 62.79; H, 5.62; N, 6.05.

Example 3*
9-[4-[-4[[(1-(Phenylmethyl)-2-piperidinyl]carbonyl}-
amino] -1-piperidinyl)butyl}-N-(2,2,2-trifluoroethyl)-

Y, O
Q*O

» 2HCI

Ph

r

0/ COOEt

Benzyl bromide (700ml, 5.7 mmol) was added
dropwise to a slurry of ethyl pipecolinate hydro-
chloride (1.0 g, 5.2 mmol) and potassium carbonate
(1.5 g, 11.4 mmol) in DMF (10 mL) under argon. The
reaction was stirred at RT for 2.5 h., then the
solvent was removed jin vacuc. The residue was
partitionated between dichloromethane ({10 mL) and
water (10 mL), and the aguous layer was extracted
with dichloromethane (3 x 10 mL). The combined
organic layers were dried over sodium sulfate, then
concentrated in vacuo to give a cloudy oil, which was
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chromatographyved (10% ethyl acetate in hexane) on
silica gel (60 g). Pure fractions were combined and
evaporated to give title compound (1.24 g, 97%) as a
colorless oil. '

B.
Ph

COOH
() o

A biphasiqﬁmixture of Part A compound (600 mg,
2.4 mmol) and IN KOH (7.2 mL) in dioxane was stirred
at RT overnight, then the reaction was heated at 50°C
for 2 days. The reaction was cooled to RT then
adjusted to pH 2 with 1N HCl. The cloudy mixture was
concentrated in vacuo then pumped under high vaccum
overnight. The solid product was stirred with
chloroform (10 mL) for 15 min. then filtered. The
filtrate was concentrated in ¥acug to give title
compound (411 mg, 67%) as a yellow foam.

h
¢ L /©
* 2HCI H/\Q

Ethyl 3-(3-dimethylamino)propyl carbodiimide
{164 mg, 0.86 mmol) was added to a mixture of Example
11* pPart C compound (404 mg, $.78 mmol), Part B
compound (200 mg, 0.78 mmol), hydroxybenzotriazole
(105 mg, 0.78 mmol), and 4-methyl morpholine (30CG ml,

c.
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2.7 mmol) in dichloromethane (3 mL) under argon. The
reaction was stirred at RT for 24 h., diluted with
dichloromethane {20 mL) and washed with saturated
sodium bicarbonate solution (5 mL). The organic

§ layer was washed with water (2 x 5 mL) then dried
over sodium sulfate. Evaporation gave a yellow gum.
Purification was performed by flash chromatography
(4% methanol in dichloromethane) on silica gel (590
g). Pure fractions were combined and evaporated o

10 give a colorless o0il. The resulting product was
dissolved in methanol. (1 mL) and a solution of
hydrochloric acid in ethyl ether (1.1M, 1.1 mL) was
added. The reaction was stirred at RT for 10 min,
then evaporated to dryness. The product was dried in

15 a vacuum oven (55°C, 24 h) to give title compound
{302 mg, 54%) as a white solid.

m.p. 161-165°C
MS (ESI, +ion): 647 {M+H)
20
Anal. Calc. for Ci3gHy7ClaF3M30s « 1.5 HO:
c, 61.12; H, 6.75; N, 7.50; Cl, 2.50; F.‘T.63
Found: C, 60.97; H, 6.77; N, 7.40; C1, 9.18; F, 7.34
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N-(2,2,2-Trifluoroethyl)-9-{4-(4-[[[4-(trifluoro-
methyl) [1, 1-biphenyl]-2-yl)}carbonyllamino}-l-piper-
idinyl)butyl]-9H-fluorene-9-carboxamide,

5 monohvdrochloride

H
o
NH '

o

72\ Fa

Fﬁ—@— OCONE1,

OH

10

To a stirred solution of CFs (3.08 g, 19.0
mmol) in THF (20 mlL) at room temperature under argon
was added triethylamine (2.80 mL, 20.0 mmol), diethyl
carbamyl chloride (2.50 mL, 19.5 mmol) and

15 dimethylaminopyridine (100 mg). The reaction was
heated to 50°C for 18 h. The reaction was cooled,
diluted with ether, washed with 10% citric acid
solution, brine and dried (MgSO;). Purification by
flash chromatography on silica gel.(les cm column,

20 55:45 hexane/dichloromethane) provided title compound
as a colorless oil, 4.35 g, B89%.

F,c-Q- OCONEt;

COH

B.

25
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To a flame-dried three-necked flask fitted
with a dropping funnel and thermometer under an argon
atmosphere was added THF (100 mL) and N,N,N,N-
tetramethylethylene diamine (TMEDA, 4.4 mL, 29.2

5 mmol). The'resulting solution was cooled to -73°C
and a solution of s-butyllithium in hexane (22.0 mL,
1.25 M, 27.5 mmol) was added dropwise over 1 min.
After 30 min, a solution of Part A compound (5.90 g,
22.6 mmol) in THF (20 mL) was added over 20 min.

10 After an additional hour, dry carbon dioxide gas was
bath was removed and the reaction was allowed to warm
to 0°C. The turbid solution was immediately quenched
with 10% citric acid solution, extracted twice with

15 EtOAc, dried (MgSO;) and evaporated to give title
compound as a white solid, mp 124—126W:, 5.88 g, 85%.

c.
FiC - OH

'co.H
20

A slurry of Part B compound (2.28 g, 7.47
mmol) in 6 M hydrochloric acid (25 mL) under argon
was heated to reflux for 1 h. The reaction was
cooled, diluted with water, washed and filtered. The

25 damp filter cake was dissolved in EtOAc, dried
(MgS0O4) and evaporated to give title compound as a
white solid, 1.52 g, 99%, mp 148-149°C.

FSC_Q OMe

30 ' CO,H

D.
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To a stirred solution of Part C compound (1.50
g, 7.28 mmol) in DMF (20 .mL) under argon at room
temperature was added potassium carbonate (2.8 g, 20
mmol). The slurry was heated to 50°C and then
dimethyl sulfate (1.9 mL, 20 mmol) was added. After
1 h, the reaction mixture was quenched with 10%
citric acid solution (20 mL) and extracted twice with
ether. The combined extracts were washed with water,
dried (MgSO;) and evaporated to give the methyl ester
of title compound as a colorless oii, 1.71 g, 100%.

The oil was dissolved in TEF (10 mL), 3 M

sodium hydroxide solution (10 mL) was added and the

mixture was heated to reflux under argon for 1 h.
The solution was cooled, poured into cold 1 M
hydrochloric acid and extracted twice with
dichloromethane. The extracts were combined, dried
(MgS0O;) and evaporated to give title compound as a
white solid, 1.45 g, 91%, mp 105-107°C.

E.
FiC OMe

H
: N
o
:‘ OH

To a stirred solution of Part D compound {(1.40
g, 6.36 mmol) in dichloromethane (10 mL) protected by
a Drierite-filled tube at room temperature was added
oxalyl chloride (1.00 mL, 11.5 mmol) and DMF (50 mL).
After 2 h, the solution was evaporated and
redissolved in dichloromethane (20 mL). To this
solution, under argon at room temperature, was added
EtsN (1.02 mL, 7.33 mmol) and then 2-amino-2-methyl-
l-propanol (0.70 mL, 7.33 mmol). An exotherm results
in an orange solution. After 13 h, the reaction

SUBSTITUTE SHEET (RULE 26)



WD 96/ 26205

203 - [err]

PCT/ US96/ 00824
e VWO 96/ 26205

PCT/ US96/ 00824

WO 96/26208

10

15

20

25

-204 - [err]

PCT/US96/00824
- 257 -

mixture was diluted with dichloromethane, washed
twice with 10% citric acid solution, dried (MgSO.)

and evaporated to give title_compound as a white
foam, 2.08 g, >100% material balance.

F.
FiC OMe

To a solution of Pafé'E compound (2.08 g) in
dichloromethane (20 mL) at room temperature and
protected by a Drierite-filled tube was added thionyl
chloride (1.9 mL, 23.6 mmol). The solution was
stirred for 2 h, then diluted with dichloromethane
and poured into a 1l:1 mixture of ice and saturated
sodium bicarbonate solution. The agueous layer was
adjusted to pH 8 with 1 M potassium hydroxide
solution and extracted twice with dichloromethane.
The organic extracts were combined, dried (Na,SO;)
and evaporated. Purification by flash chromatography
on silica gel (5 x 10 cm column, 1:9 EtOAc/dichloro-
methane) provided title compound as a white solid,
1.56 g, 90% yield starting from Part D compound,'mp
55-57°C. '

G.
e )
=N
o <<
To a stirred solution of Part F compound (..17

g, 4.28 mmol) in THF (10 mi) at 0°C under argon was
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added a solution of phenylmagnesium bromide (1.7 mL,
3 M in ether, 5.1 mmol) over S min. After stirring
an additional 10 min, the ice bath was removed and
the reaction allowed to stir at room temperature.
After 2 h, the reaction was quenched with saturated
ammonium chloride solution and extracted twice with
EtOAc. The extracts were combined, dried (NaySO;)
and evaporated to give a brown oil. Purification by
flash chromatography on silica gel (5 x 15 cm column,
0.5 L hexane and then dichloromethane) provided title
compound as a colorless oil, 1.36 g, 100%.

F;C

COoH

H.

A slﬁrry of Part G compound (1.25 g, 3.91
mnol) in 6 M hydrochloric acid (25 mL) was heated to
reflux for 13 h. The reaction mixture was cooled and
extracted twice with dichlormethane. The extcracts
were combined, dried (MgSO;} and evaporated.
Purification by flash chromatography on silica gel (5
x 15 cm column, EtOAc) provided title compound as a
white solid, 395 mg, 38%, mp 120-122°C.

I.
FiC

N
NHCHZCF2 O o Q
Q:

Clny
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A solution of Part H compound (380 mg, 1.43
mmol) in thionyl chloride (3 mL) was stirred at room
temperature, protected by a Drierite-filled tube.
After 2 h, the reaction was evaporated and then re-
evaporated from dichloromethane. The semi-solid
residue was dissolved in dichloromethane (5 mL) and
added dropwise to a solution, at 0°C under argon, of
Example 11* Part C compound (816 mg, 1.57 mmol), Et;N
(0.7 mL, 5 rmol) and DMAP (50 mg, 0.4 mmol) in 10 mL
of dichloromethane. After the addition was
completed, the reaction was warmed tc room
temperature and stirred for 3 h. 'The reaction
mixture was diluted with EtOAc, washed once with
saturated sodium bicarbonate solution, dried (Na:SOy)
and evaporated. Purification by flash chromatography
on silica gel (5 x 15 cm column, 3:17 hexanes/EtOAc) -
provided title compound (as the free base) as a white
foam, 640 mg, 65%. The foam was dissolved in
dichloromethane (5 mL) and treated with 4 M hydrogen
chloride in dioxane (0.3 mL). Evaporation provided
title compound as the hydrogen chloride salt, 670 mg,
mp 129-134°C.

Mass Spectrometry: (electrospray, + ions)
m/z 694 (M+H).
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Example S5*
9-[4-[4—[[2-Chloro-5-(trifluoromethyl)benzoyllamino]-
l-piperidinyl]butyl}-N-(2,2,2~trifluoroethyl}-9H-

~Q j N-oxide

5 CFs

To a solution of the Example 1l11* amine free

base (8.50 g, 13.0 mmol} in methylene chloride (35
ml) was added a 35% of peracetic acid solution in

10 acetic acid (3.7 ml, 15 mmol). An additional 3.7 mL
of peracetic acid solution was added (1S5S mmol) after
1 h. The reaction mixture was stirred for 16 h at
RT, diluted with toluene (200 mL) and the contents
stripped. The residue was pumped to constant wéight.

15 The colorless remainder was diluted with
CHCl3/methanol (100 mL, 2:1} and concentrated to give
an off-white solid foam which was recrystalized Erom
a (10:1; 10 mL) dichloromethane/methancl sclution.
The yvield of material was 2.3 g. The mother liquor

20 was purified by flash column chromatography on silica
gel with 7:93 methanol/dichloromethane to give 4.2 g
of pure material. The solids were combined to give
6.5 g (75%) of title compound as a white solid.

25 1mp:131-136°C; material then resolidified:
mp: 198-200°C decomp.
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MS (ES, + ions) m/z 668 (M+H). monochloro isotope
pattern.

Anal Calcd. for C33H32N303F6Cl + H20:
5 c, 57.77; H, 5.00; N, 5.78; Cl, 5.06
Found: C, 57.44; H, 5.11; N, 5.78; Cl, 5.06.

Example 6A*
N-(2,2,2-Tritluoroethyt}-9-[4-{4-{[[4"- (tritluoromethyl){ 1, 1-biphenyl}-2-
ﬂlca:gonyl]ammo]- -piperidinyl]butyl}-9H-fluorene-9-carboxamide,

-oxide

10

A CH»Cla (5 ml) solution of Example 10Ax*
compound {200 mg, 0.274 mmol) was added to a 0°C
solution of saturated NaHCO; (5 ml). After several

15 minutes, a CH2Clz (2 ml) solution of meta-
chloroperbenzoic acid (63 mgy, B80%, 0.292 mmol) was
added. A further amount of meta-chloroperbenzoig
acid (23 mg, 80%, 0.107 mmol) was added in three
portions over the next 1 h while the reaction was

20 allowed to come to room temperature. The reaction
mixture was partitioned between CH2Cl; and saturated
NaHCO3; after 1.45 h. The agueous layer was extracted
twice with CH2Clz, the organics dried over NajzS0Q4,
and concentrated jin vacuo to a colorless foam (200

25 mg). The residue was purified by flash column
chromatography (silica gel, 50 ml), eluting with 5%
MeOH:CH2Cl,, then 10% MeOH:CH;Clz with 1% NH40H, o
give title compound (151 mg, 77.6% yield) as a
colorless solid. mp 136-142°C [shrinks 115°C].
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- 207 - i n di chloropethane (5 ni)-at..0[ err] C was—added.

dr opwi se phenyl chloroformate (0.14 ni, 1.06 nmmol). The

reaction was warned to RT and stirring was continued for 1

Di chl or onet hane¥@ #0820 ) was added and the 5 solution mﬁngﬁgﬂﬂﬁ"

wi th saturated sodi um bi carbonat e (2 x2688-m), water. (2 x 30 nlL),
brine (2 x 30 n.) and .. dried over MgS err]. Evaporation gave a
yel l ow oil. Purification was perfornmed by flash chromat ogr aphy on
silica gel (100 g), loaded and eluted with 5% 10 nmethanol in

di chl oronet hane. Pure fractions were conbi ned and evaporated to
give a colorless oil. The resulting product was dissolved in

met hanol (1 i) and a_sol ution of drochloric aC|d in ethy

et her (1.1M 1Rf ﬁLP-@\Bs(%\%é‘lﬁOHfﬁgy%dcu% wd &l §FFF?%QF%¥E: +

15 RT for 10 mn, then gwapyrayed?ier deamess. The product was
dried in a vacuumoven (50[err]C, 24 h) to give title conmpound
(300 ny, 53% as a white solid. mp. 197- 200[err]C 20 M5

ES, +ion): 566 (M- .
(C[err] HI[ er%] a F[ egr] |I:I?err] o] er’hﬁ%ﬁmﬁfﬁyﬁ 5}{“"',;‘2‘,‘_?:&'2;’%’;&;%‘2;‘9 q262 71

H595N686F§30 N-oxide.
9.10 25 %
9-[4-[4-][ (Phenyl am no) car bonyl ] am no

idinyl]Jbutyl]-N-(2,2,2 -trif |uoroeth§
car boxam de. nonohydrochl ori de

(Alternative Preparation)

To a CHCly (20 ml) solution of Example 10A*
10 compound (5.3 g, 7.64 mmol) in an adiabatic water
bath was added peracetic acid (1.7 ml, 32% in AcOH,
8.08 mmol). A further amount of peracetic acid (0.9
ml, 32% in AcOH, 4.28 mmol, 12.3 mmol total) was
added in three portions over the next 1.5 h. The
15 reaction mixture was partitioned between CHzClsz and
1N KOH, the agqueous layer extracted twice with
' CH2Clz, the combined organics washed with H20, .dried
over Na»504, and concentrated in vacuo to a foam
{(4.95 g). The residue was crystalized from hot EtOH
20 and H;0 to give a colorless solid containing still
impure solid. The crude material (5.5 g, combined
with an identical reaction starting with 0.93 mmol
Example 10A* compound) could be purified by flash
column chromatography (silica gel, 200 g), eluting
25 with 10% MeOH:CHCls to give the title compound (3.5
g, 57% yield) as a colorless solid.
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di chl oronet hane (5 nL) at O [err]C was added dropmnse phenyl

i socyanate (0.10 nl, 1.06 mol ). The reaction was warned to RT
and stirrinyOR82628dnt i nued for 1 h. 96/ 26205  PCT/USI6H0823

PCT/ US96/ 00824 -263- . 208 -

Di chl oronet hane (100 nL) was added and the sol ution was washed

wi th saturated sodi um bi carbonate (2 x 30 L), water (2 x 30 nm),
brine (2 x 30 nL) and dried over MgS err]. Evaporation gave a
yel l ow oi | . 5 Purification was performed by flash chromatography on
silica gel (100 g), loaded and eluted with 5% met hanol in

di chl oronet hane. Pure fractions were cpbi ned and evaporated to
give a colorless oil. The res oduct was di ssolved in

met hanol (2 i) 9- 4G [4aiid2a {2 oBenianhiazolyd) behtayl Jardaod ~-LA et hyl

et her _ H&%ﬁa&gh)ﬂe@ﬂdd@ﬂ(z Bhe. E?i‘fiwfbé’@@ﬁtbﬁted at

RT for 10 min, then gva the foduct was dried

I n a vacuum oven (5’

A solution Example ¢* compound ({(free base,

14.589 g, 21.3 mmol) in CHyCl,; (= 300 mL) at room

10 temperature was treated with 4.40 mL 32% peracetic
acid in dilute HOAc. After 2 hours, additional
peracetic acid solution (1.2 mL) was added and
stirring continued for 1 hour. The mixture was
quenched with saturated NaHCO; and the CHyCl; layer

15 was separated. The organic extract was washed with
half-saturated NaCl, dried (Najz;SO4)., and filtered.
The solution was diluted with EtOAc (= 200 mL} and
let stand to give a white precipitate which was
collected by filtration, washed with EtOAc and Et20,

20 and dried in vacuo to give title compound (8.582 g,
55% corrected for solvent): mp 189-191°C.

MS: ESI (M+H)* 699; (M-H)- 697.
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give title conpound (200 ngy, 40% as a white solid. 15 mp

145-150[err] C MS (G .+ ion): 565 (MHH) —. Anal.. Cal c. fo.r
CerrJ]Herr]AF[err]NNerr]Q2 * 0.6 Herr] O C, 62.81; H,
6.13; N, 9.16; F, 9.31 20 Found: C, 62.83; H 6.05; N, _9.20: F_ 9. 27

9- [ 4- [ 4- [ (Pher¥yP8KIRBNyI ) ani no] - 1- pi per i di nyl ] -pe, ~ PCT/USS6/00824
butyl]-N-(2,2,2-trifluoroethyl)-9Hfl uorene-9- 25 carboxani de,
nonohydr ochl ori de To a solution of Exanple 36 Part D

am ne (500 ng, 0.96*<mmol) and triethylam ne (0.46 nL, 3.36 nmmol)
I n dichl oronethane (5 nL) at O[err] C was added dropw se 30
benzenesul fonyl chloride (0.13 nL, 1.06 nmol). The reacti on was
warnmed to RT and stirring was conti nued for 1 h. Dichloronethane
(100 nL) was added and the sol uti Qn S hed with saturated
sodi um bi car bonat e 644.9-18%HHrs-2- ;2:%-:’3_1_ har:ididbdi. (2 x 30
n) and WO 96/ 26205 N%(z,ié.%%uometMI)-QH-iluorE%%-mmoxa%de. Nﬁg}cidlgﬁl

- - cl

PCT/ US96/ 00824

H

o NHCHZCF2 ° NGN .°
o

Cl

'HC' H
N

o NHCH:CF3 O o
Cln

<

To a stirred slurry of COMH (2,05 g,
12.0 mmol), Example 1ll* Part C compound (6.22 g, 12.0
10 mmol), N-methylmorpholine (3.30 mbL, 30.0 mmol) and
HOBtH;O (1.80 g, 12.0 mmol) in dichlormethane (100
mL) at room temperature under argon was added EDAC
(2.61 g, 13.7 mmol}. Within 1 h, & clear yellow
solution had formed. After 3 h, the reaction mixture
15 . was partitioned between EtOAc and saturated sodium
bicarbonate solution. The organic extract was washed
with brine, dried (Na:S0O;) and evaporated. The
resulting solid was recrystallized from EtOAc/hexanes
to give the free base of the title compound, 6.56 g,

SUBSTITUTE SHEET (RULE 26)



dried over MgSd err]. Evaporation gave a yellow oil. Purification

was perfornmed by flash chroxatography on silica gel (100g+——o
| oaded and eluted with 5% .  * met hanol in dichl oromet hane. Pure
fractions were 5 cafthi ned and evaporated to give a colorless oi

The WO 626205t | ng product was di ssol ved jn met hanol ( 6100824

and a solution of hydrochloric acid in eth éﬂher ' (1.1M 1.1 nm)
was added. The reaction was stirred at RT for 10 mn, then
evaporated to dryness. The 10 product was dried in a vacuum oven
(55[err]C, 24 h) to give title conpound (400 ny, 71% as a white
solid. mp. 130-134[err]C M5 (ES, + ion): 586 (M+H)

15 Anal. Calc. for quHMH]GHeHHWmﬂqur]*08I{HHO
C, 58.59; H, 5.65; 6.61; 28; E,

Found: C, 58.77; H 2%6d%® r@‘ﬁGzz?g" CciThe fgpe base was dlss°1"?ﬂ ig 03.
20 Exanple 17 [erd4chloromethane (25 mL) and treated with 4 M hydrogen

chloride in dioxane (3 mL). Evaporation provided
title compound as the hydrogen chloride salt, an
5 amorphous solid, 7.15 g, 100%

MICROAnal. Calecd for C33H3sClFaN3;O- + HCL + 0.4 H:;0 «+
0.22 dioxane:
C, 61.55; H, 5.88; N, 6.36; Cl, 10.72
10 Found: C, 61.56; H, 5.86; N, 6.28; Cl, 10.95

15 To a rapidly stirring slurry of Part A
compound (635 mg, 1.00 mmol) and sodium bicarbonats
(100 mg, 1.2 mmol) in dichloromethane (20 mL) and
saturated sodium bicarbonate solution (5 mL) at room
temperature under argon, was added m-chloroperbenzoic

20 acid (mCPBA, 220 mg, 80% purity, 1.05 mol)
portionwise over the course of 20 min. aAfter 1 h,
the reaction was diluted with dichloromethane and
washed twice with saturated sodium bicarbonate
solution. The organic layer was dried (MgSO;) and

25 evaporated. Purification by £flash chromatography or
silica gel (5 x 15 cm column, 3:17 methanol/EtOAc;
followed by redissolving the evaporated residue in
dichloromethane and filtration through a 2 mM nylon

SUBSTITUTE SHEET (RULE 26)
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filter provided title compound as a white solid, 450
mg, 73%, mp 124-127°C.

MICROAnal. Calcd for Ci33HisCLF3N30: 1.5 H3;O + 0.6
EtOAC: _

C, 61.27; H, 6.22; N, 6.22; Cl, 5.11; F, 8.21
Found: C, 61.33; H, 6.38; N, 6.09; Cl, 5.19; F, 8.21

Mass Spectrometry: (electrospray, + ions)
m/z 614 (M+H) :

Qw

Example o
9-[4-{4-[2-(2-Benzothiazolyl)benzoyljamino}- 1 -piperidinyijbutyi}-N-
(2,2,2-trifluoroethyl)-8H-tiuorene-9-carboxamide. monohydrochloride.

Q. o

g
B,
L0

e

s. N

A slurry of phthalic anhydride (7.1 g, 47.9
mmol) and 2-aminothiophenol (7.0 mL, 8.2 g, 65.4
mnol) in glacial acetic acid (50 mL) was heated at
reflux for 3 hours. The cooled reaction mixture was
poured into = 400 mL ice water to give a gummy
precipitate. The mixture was extracted with EtOAc

SUBSTITUTE SHEET (RULE 26)



To a solution of 1.05 g (5. 00 rrrml) of 9O- 5 fluorenecarboxylic acid
in 15 nm of THF un : (evacuated and purged with_argon three
times) at -10[err]C Was “added 4.0 nL of n- butyllithium(10.0

mol , 2.5 Min hexanes) over 10 mn. A thICk slurry forned
initiallyWoPHMR] by a yel | ow sol ution. Ajdpr 3 10 PCRURI6/Y8245 1y
(7.0 mml) of ethyl bronobutyrate was added The reaction was
allowed to warmto room tenperature. After 24 h, the reaction was
guenched with 10% Cltl‘l c acid solution and extracted tw ce

with ethyl acetate. The organlc extract was dried 15 (Na[err]SOerr])
and evaporated. The residue was dissol ved in 15 nL of

di chl oronet hane and stirred at room terrperature under argon vvhi | e

7.5 L of |yl d | ut t
ol ) O T cand rhe SEOPRRREFASE W pasheFpPEE) £ N S % e
20 resulting sol uIﬂZQ)n Whe evameiatlayen vqa@sgx;ﬁagtg@)[rémqecnmes and

the residue was thgith @a:mhéednamcdﬁama eheTpboled bicarbofité sol ution
was added to a sol ution of |flugF¥ethyl amne (1.1 g, 11

ol ) im0t of LS wers' hidifisd it SopaRELCto G &1 bt he
reaction was 5 Qﬁecmm#edhmhmdﬁ%qﬂlkeut@dabydfsmmum.ala»dshgdract ed

EVI\\/AQ gem \)M t hdet hyl a«ﬁfé}ﬁt}ﬁg T}?ﬁde?ﬂéu?t:.% WalcBo to give h&(ﬂhﬂa %ﬂpoﬂﬁﬂﬁd
and evapor gte ur | as r ofrgt ogr aphy on-
silica gel (5 x 15% 7 9247 BFu?rnWh%‘ﬁf%lt%rlﬂ‘Pcﬁﬁﬁr%%% ane as

el ut ant)

7~ CF,

\_/ Y o sEQ:

Iz

=

10

A slurry of Part A acid (2.048 g, 8.0 mmol)
and Example 11* Part C diamine {3.960 g, 7.64 mmol)
in CH2Cl,; (80 mL) was treated with N-methyl

15 morpholine (2.1 mL, 1.93 g, 19.1 mmol) and DMF (6
mL). The slurry was then treated successively with
HOBT hydrate (1.12 g, 8.3 mmol) and EDAC (1.630 g,-
8.5 mmol). The mixture became homogeneous within 3
hours. After 4 hours, the solution was partitioned

20 between EtOAc/Et.0 and saturated NaHCO;. The organic
layer was separated, washed twice with H20 and brine,
then dried (Naj;SO4), filtered, and stripped. Flash
chromatography (Merck S$iO;, 8/92-MeOH/CH,Cl;} gave
title compound (5.369 g, 103% of theory, 96%

25 corrected for solvent) as a white foam.
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-211 - QrOVIded title conpound as_a white solid, 956 ny,
47% yield , np 108-110[err]C. B.

[err] To a solution of Part A conpound (580 m%
1.43 | N 96/262055 ni of net hanol at room Jper at ur e und&rrUS26/008
argon was added a solution of |ithium hydroxide ° 10 hydrate (130 ny,
3.0 mol) in 5 nm of water. The reaction mxture was stirred for
14 h and then partially evaporated to renopve nethanol. The
reaction was quenched with 10%citric aci.d solution and extracted
twce with ethyl acetate. The extracts 15 were conbi ned, dried

(MgSO err]) and evaporated to give title conpound as a white
solid, 540 ng. It was used in the next step without further
purification. c.c

o]
/\
“lii N CFs

4,
O
O

Part B compound (the free base, 5.254 g, 7.16

5 mmol corrected fcr solvent) was dissclved in = 25 mL
of 1,4-dioxane and treated with 2.2 mL of 4 N HCl in
1,4-dioxane at room temperature. The resulting
homogeneous mixture was added via canula to = 350 mL
of BEt,0 with rapid swirling. The precipitate was

10 collected by filtration, washed with Et30, and dried
in vacuo at 45°C to give title compound (5.113 g, 95%
corrected for solvent) as a white solid.

MS (ESI): (M+H)* 683; (M-H)- 68l.
15
ngm'! = ! !!A*
9-{4-{4-{[2-(2,2.2-Trifluoroethoxy)benzoyljamino]-1-piperidinyljbutyl]- .
N-(2,2,2-trifluoroethyl)-9H-tluorene-9-carboxamide, monohydrochloride.
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[err]-
(530 _ng, 1.41

20 - To a solution of Part B conpound

i) Exanple 10 Part B amine (280 no,_1.41 nmol)

and HOAt (210 nmg, 1.5 nmol) in“5 nL of THF at room 25 tenperature
under argon, was added DCC (295 ng, 1.43 WO 96/ 26205

PCT/ US96/ OW®24/26205 -212- PCT/US96/00824
mml). After 15 h, the reaction was quencRB€8-with - 10%citric
acid and extracted twice with ethyl acetate. The extracts were
conbi ned, washed once with water, once with saturated sodi um

bi car bonat e

10

18

20

25

30

5 solution, dried (Na[err]SO err]) and evapor at ed.

HOOC g
To a solution of the acid Fi€

(3.2g, 12 mmol) in methylene chloride (35 ml) was
added oxalyl chloride (1.8ml, 21 mmol) followed kv a
few drops of DMF. The reaction bubbled vigorously
and stirred under argon at room temp 2h. The solvent
was evaporated in vacuo at less than 25°C, and the
residue was dissolved in methylene chloride (50 ml).
This solution was added dropwise to a solution oI the
Example 11* Part C diamine {5.0g, 9.6 mmol) and
triethylamine (6.7ml, 48 mmol) in methylene chlcride
{50 ml) at -5°C. . The reaction stirred in a melting
ice bath 1h. The reaction mixture was diluted with
MeCl. and washed once with water. The organic laver
was dried (Na;SO;), and the solvent was removed iz
vacuc to give an off-white solid foam which was

"purified by flash column chromatography (SiO:, 800g)

eluted with 5% MeOH:0.S5%NH,OH: MeCl. to give a clear
oil (5.23g, 91.5% pure). This oil was purified again
by flash column chromatograpny (SiO:, 500g) eluted
with 38MeOH: MeCl: to give 2 clear oil (4.11g, 61.4%
yvield). This oil (4.07g) was dissolved in MeOH _
(25ml) and 1.1 N ethereal HCl (8.0ml) was added. The
solvent was removed in vacuo to give title compound
as a white solid foam (4.17g).

mp 129-142°C

MS (ESI, + ions) m/z 694 (M+H)

aAnal. calc'd for CieH3-F:N0:-HC1l + 1H-O:
C, 62.61; H, 5.39; I, 5.62

Pound: C, 62.48; B, 5.19; ¥, 5.60
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Purification by flash chromat ography on silica gel (5 x 15 cm

colum, 1:2 ethyl -acetate/dichloronethane as el.utant) provided
title conpound as a white solid, 625 mg, 79%yvyield, np
90-92[err] C 10 Anal .. Calc. for '
C[err]H[err]F[éY@}NN{m‘r]O[err]*H[err]O C, o6PCTESI6Ns24
6.63; F, 9.87; N 7.27 Found: C, 62.4187Q+ 6.24; F, 9.78; N 7.14.
VS (electrospray, - ions) nme 558 (MH). 15

Exampl e 172 ci s-9-[4-[ 4] (2-Phenoxybenzoyl )am no] -1 -

pi peridinyl]butyl]-N-(2,2,2-trifluoroethyl)-9H

fl uor ene-9- car boxam de, N oxi de 20 To a sol ution of
Exanpl e 32 free am ne (290 ng, 0.452 mol) in CHerr]C[err] (5
m.) at O[err] C under argon was added a sol utlon of

3- chl or oper oxybenzoi c aci d 9[ (80 BW %‘P _ I ly,lh
CHerr]d[err] (1.5 nl) ; $i§§%T 1% ture
was stirred at O[e "&t s %%uo)gﬁg l“gr:ta roghlg e
NaHCO err] (1 nm.) was added eoreactlon m xture was stirred at
O[err]C vigorously for 1 h, diluted Ci{ err]Cllerr] (1Q. mi),

washed with brine (5 ni), and then drild)gven Ne P 30
Evaporati on gave 320 ng of a 3 /
PCT/ US96/ 00824

To a slurry of 4'-(trifluoromethyl)-2-biphenyl

carboxylic acid (50.0 g, 190 mmol) in methylene

10 chloride (500 ml) was added the oxalyl chloride (28.7
ml, 330 mmol) followed by DMF (5 drops). The
reaction bubbled vigorously and stirred at room
temperature under argon 2 h. All solid had dissolved
and evolution of gas had ceased. The solvent was

16 removed in vacuo ., and the residue was dissolved in
methylene chloride (400 ml). This solution was added

dropwise to a solution of compound - NHp

4-amino-l-benzylpiperidine (36.4 ml, 180 mmol) and
triethylamine (65.4 ml, 470 mmol) in methylene

20 chloride (300 ml) cooled in an ice/brine bath. After
the addition was complete, a lot of solid had
precipitated from solution. An additional 200 ml
methylene chloride was added. The reaction stirred

SUBSTITUTE SHEET (RULE 26)



white foam which was purified by flash chr omat ography on silica

gel (50 g) eluting wWith steps__. ——adhent—pf-3%1t 0 5%
MeOH CH err]Cl[err] to provide title conmpound (74 ng, 25% as a
white foany solid. 5 M5 (ES, + ions) mz 65 '
Anal . Cal cdWQ¥2E%r r1H err]Flerr]Nlerr]Oergd, + Herr]O Petrlfdelhoszs

C, 67.54; H 5.97; N, 6.22; F, 8.43 Found: C, 67.61; H, 5.65; N,
6.18; F, 8.21. 10 Exanpl e 173
9-[4-[4-[ (2- Phenoxybenzoyl )amiiho] -1 - pi peridi nyl | -4-
oxobutyll-N-(2,2,2-trifluoroethyl)-9H fl uorene-9- car boxam de
15 A sol ution of Exanple 171 conpound (2.00 g,

3.59 mmol) in 10 nL of 4 N hydrogen chloride in di oxane was

stirred, protected by %cfcglg(ﬁ; eg'gl'.\gé%%eraﬁggna%gﬁyi hd ctligh 3 N

The sol ution was evaporat, . 1d fhe Tesulting solid
was re-dissol ved i n vap diluted wigh methylenechierhdfe(600 W logadhal f of
this solution washddtwiceghvith samlmst ddo NalQDes rdricelmdeh BEgHE, was

added trie | amne (0. 5. | d, 1 hen 500 f
2- phenoxybenzoyl chléﬁfg{g(ez%f&gmzrﬁﬁlia%Verﬁ%mg%géggg lélygrzg?asA Fal h, the
reaction was quelchetith tNp280suraichdhe solvent xemaved BAcHALUR LR Fofauti on
and extracted tw ce yijHite solid. ThiW!sAGH 9hae. rIB?%QE?%lmz%de@rbﬁ\Ct was

g?\lrg?rat ogr aphy OEN;Z‘FS?Q??%%! ‘?gizoégég‘?ﬁs&%%%?gﬁggtﬁe t%%ql’f'gxéﬁééfet hyl

acetate as el utant) gompauwhst asabtwhite solid (S9gdrgst 25 -6% asteildd .f r Bheet hyl

acet at e/ hexanes, tithsther liquor ROSREHEbARSaReMNtbeasPhdsh abdb MU, 63%

yield , np 96- 10 recrystallized from hot EtOH (300 ml) and washed with
heptane to give a second crop of title compound as a
white solid (12.7°g, 16.2% yield).

B

15 | aG

To .a solution of Part A compound (52.0 g, 130
mmol) in methanol (300 ml) and ethanol (300 ml) was
added the cyclohexene (150 ml, 1.5 mol) and 20% °

20 palladium hydroxide on carbon (11.8 g). The reaction
was heated in an argon atmosphere to reflux (80°C)
and stirred at that temperature 2.5 h. The hot
mixture was filtered through Celite, washed with
methanol and the solvent removed in vacuo to give

25 title compound as a white solid (46.7 g, 99.6%
yield). :
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PCT/ US96/ 00824

WO 96/ 26205

. L | -214-

Anal . Cal cd for C[err]H[err]F[err]N[err]qerr] + Herr]O:
6

C, 67.74; H, 5.69; F, 8.46; N,
8.63; N. 6. 00wo0 9626205
5 (M:tNH[ err]).

[err]

5

10

15

20

-272- Exanpl e 174

To a stirred solution of Part B compound
(18.0g, 49 mmol) in DMF (100 ml) at room temperature
undér argon was added potassium carbonate {12.6g, 49

mmol) followed by Br compound (prepared
as described in Example 11* Part C(2)) (21.0g, 49
mmol). The reaction was heated to 50°C and stirred
at that temp under argon 24h. After cooling, the
reaction was filtered to remove potassium carbonate,
and the filter cake was rinsed with ethyl acetate.
The filtrate was partitioned between 20% heptane in
ethyl acetate and water. The organic layer was
washed five times with water and once with brine.
The organic layer was dried (Na,SO;) and the solvent
removed in vacuo to give a beige solid (30 g). This
solid was recrystallized from 300 ml 25% EtOAc in
heptane to give title compound as an off-white solid
(27.0 g, 78.9% yield). mp 164-68°C.

SUBSTITUTE SHEET (RULE 26)

: Found: C, 67.84; H, 5.61; F,
MS (el ectrospray, + ions) mz 656. 3 PEAVHISOERE. 3



A solution of Exanple 171 conpound (2.00 g, 3.59 mmol) in 10 nL
of 4_N _hydrogen i dioxanewas-stirred, protected-by-a
cal cium chl ori de '|ng tube for 3 h. The sol ution was

evapor at ed at 15 30C and the resulting solid was re-di ssolved in 10
mL of di ciWomsaeas hane. To one-hal f of this_sol ution PCT/USI6/RS24\0i ght ) ,
cooled to -10[err] C under argon, was added73 - triethylamne (0.75
m., 5.4 mmol) and then 0.25 nL of benzoyl chloride (2.2 mmol)
over 10 mn. After 1 h, 20 the reaction was quenched with saturated
sodi um bi carbonate solution and extracted twice with ethyl
acetate. The organic extract was dried (NaJerr]S(err]) and

evaporated. Purfication by flash chromatography on silica gel (5

x 15 cm colum, 1:9 hexanes/ et hyl 25 _acetate as elutant) provided,
after recrystallization fro t at e/ hexanes, title

conpound as a mhit&}(4-[4-[(2-P§:ﬂdihy13§ﬁzﬁyl)&ﬁ£ﬁ¢d<ﬂ4hipailaﬂﬂy2@6[err](:

WD 96/ 26205 09824
-215- err]CIerr]
C, 68.19; H, 5.72; 68 H, 5.73; F,
10.33; N, 7.40.
(M CF[err] CH err] NHCO ,
5
A.
' 3
=N
10 To a degassed solution of 2-bromopyridine (1.9

ml, 20 mmol) in ethylene glycol dimethyl ether (60
ml) under argon, tetrakis{triphenylphosphane)
palladium® (700 mg, 0.6 mmol) was added. After
stirring for 10 min., 2-methylphenyl boronic acid’

15 (2.9 g, 22 mmol) was added followed by sodium
bicarbonate (5.04 g, 60 mmol in 60 ml water}. The
mixture was heated to reflux (~85°C) and stirred at
that temp overnight. After cooling to room temp.,
the solvent was removed in vacuo, the residue was

20 partitioned between water and ether, and the agueous
layer was extracted twice with ether. The combined
organic layers were dried (Na;SO,;). and the solvent
was removed in vacuo to give a black cil. This oil
was distilled under high vacuum at ~95°C to give

25 title compound (2.75 g, 8l.6% yield) as a clear oil.
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5 562 (MH). Exanpl e 175
9-[4-[4-[[(1, 1- D net hyl et hoxyj)cachonyl ] am no] - | -
pi peridinyl]pentyl]-N (2,2, 2 trlfluoroethyl) OH- 10

f I uor ene- 9- car boxam de A [err]

a solution of 2wa®6g62041. 9 nnDI) of 9- 15 quorenecarbox?FN@%Kﬂ%Pﬁn
25 mL of THF under argon - (evacuat ed and?, 6Urged with argon three
times) at -10[err]C, was added 10.0 nL of n-butyllithium (25.0
mmol, 2.5 Min hexanes) over 10 min. A thick slurry f or med
initially followed by a yell ow sol ution. 20 After 40 mn, 2.05 nL
(15.0 muol ) of 1, 4- di br onopent ane was added. The reactlon was

al | oned to warmto roomtenperature. After 60 h, the

reacti on was quenched with 10%citric acid solution and extracted
twce with ethyl acetate. The é#ganic 25 xtract was dried (MJSH) and
evapor at ed. Trituration of the residfiey n ethyl acetate/hexanes
gave title conmpound as a white solid, 3.72 g, 0

COOH

A solution of Part A compound (850 mg, 5.0
5 mmol) and potassium permanganate (1.9 g, 12.0 mmol)
in water (25 ml) was heated to reflux (~100°) and
stirred at that temperature 1 h. The hot reaction
. mixture was filtered, and the filtrate was evaporated
: to dryness. The scolid residue was dissolved in water
10 (5 ml) and acidified with acetic acid to pH 4-5. The
resulting precipitate was isolated by filtration and
rinsed with water to give a white solid (800 mg)
which was recrystallized from hot ethanol (12 ml) to
give title compound as a white solid (453 mg, 45.3%
15 vyield).

20 c(l).
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-216 - [ert] — Jo—p—stirred sol uti-oR—e+—31—-86—g—
(ca. 5.0 5 nmol) of Part A conpound in 10 nlL of dichl oronet hane

at room tenperature under argcn was added 0. 65 nL of oxal yl
chloride (7wbsea2by fol |l owed by DVF (100 [err].s PAT{USP6/0083s  { he
resulting solution was evaporated at Iess than 30 [err]C and the
resi due was then redissol ved 10 - in 15 nmL of dichl oronethane. This
sol ution was added to a solution of 2,2,2-trifluoroethylam ne
hydrochl oride (820 ng, 6.0 nmol) and 2.1 nL of triethylamne (15
nmml) in 20 nL of dichl oronet hane under argon at O[err]C. After 1
h, the reaction was 15 quenched with 10%citric acid solution and
extracted twice with ethyl acet % The extracts wer

conbi ned, dried (MySQO err] FPaftds th B°E?Pﬁﬁﬁrb°xyllc 26i8d{R? was
di ssolved in 25 nL qf, 24buﬁmobhein7m£‘ 01200 mL) af 50°ammals) ad@edodi um i odi de

3‘336.?"2?302‘”" the I efebldle a soRftidll Hehootiy1 Pfindh @M bot Af, N
530 mmol) in THF. The yellow reaction was stirred at
5 0°C for 1 h, then 1,4-dibromobutane (31.3 mL, 260
mmol) was added dropwise over 30 min. The reaction
was stirred at 0°C for 30 min, then the reaction was
warmed to RT for 30 h. The reaction was extracted

with water {3 x 750 mL). The combined agqueous layers
10 were extracted with ethyl ether (800 mL). The
aqueous layer was made acidic with HCl solutlon (1N,
500 mL), then extracted with dichloromethane (3 x 750
mL). The combined organic layers were dried over
MgSO4. Evaporation gave title compound (71 g, 85%) as

15 a white solid.

c(2).
Qi
0.9 B

20 To a solution of Part C(l) acid (60 g, 173
mmol) and DMF (100 pL) in CHaCl, (600 mL) under argon

at 0°C was added oxalyl chloride (104 mL, 2.0M in
CH2Clz, 208 mmol) dropwise. The reaction was stirred

Br

at 0°'C for 10 min, then warmed to RT and stirred for
25 1.5 h. The reaction was concentrated in vacuo to
give the crude acid chloride as a yellow 0il. To a
suspension of 2,2,2-trifluorcethylamine hydrochloride
.(25.9 g, 191 mmol) in CH2Cly (500 mL) at 0°C under
argon was added triethylamine (73 mL, 521 mmol)
30 followed by dropwise addition of a solution of the
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sol ution was cool ed, evaporated and the residue partitioned

bet ween et hyl acetate_and 109@sod|un1 bisulfite solution__The_
organi c extract was dried o (MgSO err]) and evaporated. Purfication
by flash 25 chronatography on silica gel (5 x 15 cmcolum, 3:7
hexanes/ di chl omaywsizse as-el utant) provided title co?ﬁtmlﬁma
white solid, 1.42 g, 58%yvyield , np 16276066 err] C. WO

96/ 26205 PCT/ US96/ 00824

-217- C [err] A sol ution of
Part B conpound (1.27 g, 2.60 5 mol ), Exanple 10 Part B am ne (680

ng, 3.38 nmol)

crude acid chloride in CH3Clz (15 mL). The reaction
was stirred at 0°C for 1 h, diluted with CHzCly (500
mL), and washed with water (2 x 300 mL), 1IN HCl (2 x
300 mL), saturated NaHCO3; (2 x 300 mLj, and brine (2

$ x 300 mL), then dried over MgSO;. Evaporation gave
80 g of a oil which was purified by flash
chromatography on silica gel (2.5 kg). The crude
product was loaded in a mixture of CH2Cl; and hexane,
and eluted with a step gradient of 10% EtOAc/hexane

10 (4L) to 15% EtOAc/hexane {2L) to 20% EtOAc/hexane
{(4L)}. Pure fractions were combined and evaporated to
give title compound (52.5 g, 71%) as a white solid
(mp 88-92°C). |

15 C(3).

HND— NHBOC

To a solution of 4-aminobenzylpiperidine (20

g. 105 mmol) in dichloromethane (200 mL) at 0°C was

20 added dropwise {about 30 min) a solution of di-tert-
butyldicarbonate (25.2 g, 115 mmol) in dichloro-
methane (50 mL). The reaction was stirred at RT for
2 h, then evaporated to give an off-white solid. The
product was triturated with ethyl ether (2 X 20 mL)

25 to give a white solid (26.5 g, 90%). The product was
dissolved in ethanol (200 mL). To the resulting
solution at RT was added glacial acetic acid (10 mL,
177 mmol) and 10% palladium on activated carbon (2.6
g). Hydrogenation on a Parr apparatus (Initial

30 pressure 40 psi) was maintained for 19 h. The
reaction was filtered through Celite and the filtrate
was concentrated to dryness. The residue was
dissolved in chloroform (500 mL) and washed with 1N
KOH saturated with sodium chloride (3 x 100 mL).

SUBSTITUTE SHEET (RULE 26)



and pot assi um car bonat e (420 ng, 3.0 mol) in 5 nL of DMVF at room

t enper at ure under S:beated to SQlerr]C After 15 h_the
reacti on was quenched with wat er, decanted and the oily residue
extracted tw ce 10 with.ethyl acetate. The extracts were conbined,
washed once woadsremser, once<w th saturated sodi um POTIUS9600834
solution, dried (Na[err]Sderr]) and evapor at 847 - Purification by
flash chronat ography on silica gel (5 x 15 cm colum, 1:99

met hanol / et hyl acetate as 15 elutant) provided title conmpound as a
white solid, 1.20 g, 82%yield, np 58-60[err]C. Anal .
Calcd for Jerr]JHerr]Flerr]Nerr]derr] + 0.25 Herr]O C
66.00; H, 7.24; F, 10.18; N, 7.45. 20 Found: C, 66.00; H, 7.14; F,
10.39; N, 7.60. M5 (el ectrospray, + ions) me 560.3 (MH).

Exanpl e 176 The Jaquedys Lapessowepe cegriined end| pantacted vpgher -

25 idinyl]butyl]-N (ghfaé’éféﬂnf |(‘3°E@%bh¥i.) 9"!’.‘5141559(9@”%1‘gan1cs were éried

9- car boxan de, m)nohydroc %1 £ %h l'uti1on
2-phenoxyani | i ne (5. 0°4SF Spjum sulfate and ?YFWE §8r8i‘:ﬁ?o?}"cl%m| d (20
m.) and gl aci al commmd c(lfcigd Q0%idsas wiil{ecsolfd &mspl r5Dn of
sodi um WO 6/ 2680, |
PCT/ US96/ 00824 -218 -
C(4).
-
O\NMBOC
10 A mixture of Part C(2) compound (29.5 g, 69.2

mmol), Part C(3) compound (14.5 g, 72.7 mmol), and
anhydrous potassium carbonate (11.5 g, 83.0 mmol) in
DMF (100 mL) was stirred at 50°C for 48 h,
concentrated to dryness, and taken up in CHaCly; (500

15 mL). The solution was washed with saturated NaHCO3
(3 x 80 mL) and brine (2 x 80 mL), then dried over
MgSO4. Evaporation gave a yellow oil which was
purified by flash chromatography on silica gel (600
g}. loaded in CHClz, and eluted with a step gradient

20 of 2% MeOH/CH2Clz (3L) to 3% MeOH/CH2Clz (4L). Pure
fractions were combined and evaporated to give ti:tle
compound (30 g, 86%) as a white foamy gum.

SUBSTITUTE SHEET (RULE 26)



nitrite (2.01 g, 29.2 mol ).in water (3.5 nL) was , added dropw se
at such a rate that _t aet i __tenperature_did not exceed
-5[err]C. The reaction was stirred at -5[err]C for 1 h. Wile the

di azoti zati on was 5 Dbejag conpl eted, sul fur dioxide was bubbl ed

t hr ough wosaéati al acetic acid (15 nL) until it was satPeTAISe@00824
Cuprous chloride (0.75 g) was then added and -t278 - I ntroduction of
sul fur dioxide was continued.until t he yel | ow green suspensi on
becanme bl ue-green (30 10" nmin). The mixture was then cooled to 10[err]C
and the solution containing the diazoniumsalt was added

dropwi se over 15 mn. The green reaction m xture was warned to RT
and stirred for an additional 30 mn, then poured into ice water
(300 nL). Ethyl ether (200 15 nL) was added and the organic |ayer was
washed with water (£8)200 L), saturated sodi um bi carbonate

solution (6 x 100 nL), brine (2 x 100

ang dried over
MySO err]. Evaporation gave a m xture

.|||n?\ [err] _
OWFyg the procedure in

(2.5 g, 369 as a brown oil. 20

Exanpl e 480 the above sul f onyl Be (2.5 g, 9.3 mol) was
react ed wth Exanple 36 Part 0.62 g, 1.2 mmol)
followed by treatnent with HO to give conmpound (210 ng,
269 as a white solid. 25 M[err]C M5 (

ES, +ions): 678 (M+ H) NH
2

To a solution of Part C(4) compound (30.5 g,
5 60.4 mmol) in dioxane (120 mL) was added 4N HC1l in
"7 dioxane (121 mL, 483 mmol). The reaction was stirred
at RT for 4 h, then concentrated in vacuo to provide
title compound (30 g) as a white foamy solid,
containing a residual amount of dioxane.
10 .
D. 9-~[4-[4-[(2-Pyridinylbenzoyl)amino]-1-~
piperidinyl)-butyl)-N-(2,2,2~-trifluoroethyl) -
Toc a solution of the Part B acid (145 mg, 0.7
15 mmol) in methylene chloride (2 ml) was added oxalyl
chloride (110 ul, 1.3 mmol) followed by a few drops
of DMF. The reaction bubbled vigorously, turned.
yellow, and stirred under argon at room temp 2 h.
The solvent was evaporated jin vacuo at less than
20 25°C, and the residue was dissolved in methylene
chloride (5 ml). This solution was added dropwise to
a solution of the Part C diamine (300 mg, 0.6 mmol)
and triethylamine (400 pl, 2.9 mmol) in methylene
chloride (5 ml) at -5°C. The reaction stirred in a
25 melting ice bath overnight. The reaction mixture was
diluted with MeCl. and washed once with water. The
organic layer was extracted twice with 1IN HCl. The
combined acid extractions were made basic with 1IN
NaOH and extracted twice with EtOAc. The combined
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WD 96/ 26205 PCT/ US96/ 00824

-219 - Anal  .Calc. for_Cerr]Herr]dF[err]Nerr]lSOerr] +
0.4 Herrj O =G, 61.60; H 5.56; N 5.82; d, 4.91;

S. 4.44; F, 7.90. Foutid: C, 61.67; H 5.55; N, 5.62; d, 4.66;

5 Swo@s&ﬁzosF 7.95. &y FCR{GY96/0082 7
[1-[[[2-[]9-[[(2,2,2-Trifl uo'roethyl)am no)carZB’SnyI]

9H- fl uoren-9-yl ] et hyl | am no] car bonyl ] - 4- pi peri di n- 10 yl]carbamc

acid, 1.l1-dinethylethyl ester A [err]

To a solution of 9-fluorenecarboxylic acid 15 (10.5 g, 50 mmol) in THF

(500 m.) at O[err]C was added

EtOAc layers were dried (Na;S0O;)., and the solvent was
removed in vacuo to give a brown oil which was
purified by flash column chromatography (5i0;, 90g)
eluted with 5% MeOH: 0.5% NH;OH:MeCl, to give a clear
5 oil (170 mg, 46.8% yield). 160 mg of this oil was
dissolved in MeOH (2 ml) and 1.1 N ethereal HC1l (800
pl) was added. The solvent was removed jn vacuo to
give title compound as a light yellow solid {173 mg).

10 mp 146-50 °C (dec.)
MS (ESI, + ions) m/z 627 (M+H)
Anal. calc'd for C37H3rF3N;0:-2HC1 + 2H,0:
C, 60.41; H, 5.89; N, 7.62
Found: C, 60.38; H, 5.86; N, 7.50
15
The following additional compounds were
prepared employing procedures as set out herein-
before.

20 - sExamnl.e_lla:.
49
° NH

P

1

( N

cFa §°
1:1 HCI Sait

9-[4-[4-(Banzoylamino)-1-piperidinyljbutyl}-N-(2,2 2-trifluoroethyl)-
9H-thioxanthene-9-carboxamide, monohydrochloride.

M.P. 145-150°C
25 MS (ES, + ions) m/z 582 (M+H)

SUBSTITUTE SHEET (RULE 26)



dropwi se a solution of n-butyllithium (44 nL of a 2.5 M sol uti on
in hexanes, 110 mmol_) over 15.min under ——argon  The dark—yell ow
solution was stirred at O[err]C for 30 min, and then

chl oroacetonitrile (3.8 nmL, 60 20 mol) was added dropw se over 3 mn.
The dark or awge96:26205 reaction mxture was stirred at Of SGT[US¢/R824|
mn, warnmed to roomtenperature and @3 rred for 3h. The

reaction mxture was diluted with H20 (250 nL) and Et[err] O (250
mL), and concentrated in vactio to 300 ni. 25 Water (200 niL) and
CHerr]C[err] (500 nL.) were added. The m xture was acidified to
pH 1.85 with 1N HO and extracted with CHerr]Cl[err] (6 x 250
nm.). The conbi ned organi c extracts were dried over MySO4,
filtered, and concentrated in vacuo to give crude sqlid title

30 conpound (10.45 ¢Elementsl Anal. Calc’d for C3zH3aN3OF3SSupdFOTHRE SHEET

(RULE 26) VIO 05726605
PCT/ US96/ 00824 C, 60.94; H, 5.67; N, 6366; F, 9.04
Found: C, 60.97; H, 6.00; N, 6.26; F, 9.1S5.

1:1 HCI Sait

9-{4-{4-[(2-Phenoxybenzoyl)amino]- 1-piperidinyljbutyl]-N-(2,2,2-trifluoroethyi)-
9H-thioxanthene-9-carboxamide, monohydrochioride.

10
| M.P. 204-208°C
MS (ES, + ions) m/z 578 (M+H)
Elemental Anal. Calc'd for C33H3303SF3N3 + 1 HCl1l+0.5
H20:
15 C., 63.46; H, 5.61; N, 5.84; S, 4.46
Found: C, 63.45; H, 5.51; N, 5.72; S8, 4.15.

Example 13*
o c‘hcfs

.

Soa
Y

o

W,
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B. [err] 5 To a solution of Part A conpound (6.7 g,
26. 9 nmo| i edidsycconcent ration with THFE/t ol uene) and

DMF (102 [err]l, 1.36 nmmol }#in CHerr]Cl[err] (80 nL) under Nerr]

was added oxalyl chloride (20.5 nL of a 2. 0M solution in CH2C12,
40.6 ol ) . WOIRe26288Cct i on was stirred at 10 room t enpRAUNUBE 1 5 K
and concentrated in vacuo and t hen28fi-ed under hi gh"vacuumto give
t he crude acid chloride. Triethylamne (11.3 ni, 81.0 nmol)

was added to a suspension of 2,2, 2- trifluoroethyl am ne

hydrochl oride (4.38 g, 32.4 mmol) 15 in CHerr]Cl[err] (50 nL) at
O[err] C under N2. The resulting thick slurry was stirred at
Oferr]Cfor 5 mn and then a solution of the crude acid chloride
in CHerr]Cl[err] (30 n) was added dropw se over 5 min. The

reaction m xture stirr at. 0C for . 10. m.n. Di.chl hane
200" "2 ) wee RSt A
(2 x 80 nL) and saturated Na err] (8 , dried over

Na[err]SOerr], filtered and concentrated in vacuo to give f oany

solid 8.3 g. This nyf & als-wgyeceonbi ned with anot her batch of

crude solid (4.4_.9) he _conbined . 5 ,m r s purified by flash
chr omat ogr aphy oﬁ '&nqeaECEFPFEEa}@’eI’ ("f?ﬁg M?é%)fjuﬁf%g W th

CH err]Cl[err], to give title conpound (10.5 g, 83.3 %9 as a -
solid, Example 14+

dihydrochloride salt

9-{4-{4-[[{3-Phenyl-2-pyridinyl)carbonyllamino}-
1-piperidinyljbutyl]-N-(2,2.2-triflucroethyl)-
10 9H-fluorene-9-carboxamide, dihydrochioride sait.

MS (ESI, + ions) m/z 627 (M+H}*; (ESI, - ions) m/z
625 (M-H)"

i5 ‘Example 15%

CF,

HN’I
ui e
N:>— \ / 2HCI

N-{1-[4-[9-{[(2.2,2-Trifluoroethyl)amino]carbonyl}-
9H-fluorene-9-yljbut-1-yllpiperidin-1-yl}-
2-[N-(2.2,2-trifluoroethylyaminojpyridine-3-carbox-
amide, hydrochloride.

20 MS (ESI, + ions) m/z 648 (M+H); (ESI, - ions) m/z 646
{M-H) ‘
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WD 96/ 26205

PCT/ US96/ 00824
A solution of

Part B conpound (4.5 g, 13.6

(400nL)/ CHCLl[err] (7 nlL) was"

(2.1 g) for 3w096/26205 days.

"5 mol) in absol ute ethanol

hydr ogenated at 50 psi over 10% Pd/ C

The catal yst was renoved by fi| PCAUSEPBHr ough

a nylon 66 filter, and the filtrate was concerBeat ed I n vacuo to
give crude solid title conpound (4.8 g). 10 D. [err]
Example 16*

@ H N:___>—N . \N'2HG;
O e

contains 0.1 mole of ethyl ether

N-[1-[4-[9-[[(2.2.2-TTillucroethyl)amino]carbonyi)-
9H-fluaren-9-ylbut- 1-yllpiperidin-4-yl}-2-phenyl-
pyridine-3-carboxamide, hydrochloride.

MS (ESI-NH3, + ions) 627 (M+H)

10

Example 17*

00““,,“&‘:"
7
o Q
W

9-{4-[4-{([1,1-Biphenyl]-4-yicarbonyl)amino}-1-piper-
idinyl]-3-hydroxybutyl]-N-(2,2,2-trifluoroethyl)-
9H-fluorene-9-carboxamide, monchydrochloride.

M.P. 163-165°C
15 MS (electrospray, + ions) m/z 642 (M+H)

SUBSTITUTE SHEET (RULE 26)



To a solution of the crude Part C conpound 15 (4.0 g) in THF (80 nl)

and pyridine (3.5 m—43 4. . mol L L e was_added a
sol ution of 4- ni trophenyl chloroformate (1.46 g, 7.22 mml) in THF
(25 nL). The m xture was stirred at room tenperature over ni ght,
concentrat edV® #2320 to renove THF, and di | uted wi PARTESNE82¢700
m.). The Et OAc was washed with 5% K2 err] (4 x 50 mL), Herr]O
(4 x 50 nmL), 0.2N HC . (5 x50 n), Herr]O (2 x 40 nL), and brine
(401L) and then dried over Na[err]SOerr]. Evaporation gave 3.1 ¢
of a foam which was purified by flash chromatography on WO
96/ 26205 . PCT/ US96/ 00824
-222 - silica gel (500 nmL), eluting with EtOAc/ hexane
(20: 80 to 35:75) to give titIeEco%EunE [1.59 g, 41.6 % as
pal e yellow solid (nmp 138-140[err C).o .
N/_CE’ F
Me
O
N x
H |
=

dihydrochioride saft

9;[4-[4-([[3-(4-Fluom-3~methylphenyl)-2-pyridiny|]-carbonyl amino}-1-
pgperidinyl]butyl]-N-(Z.z.2-lriﬂuoroethyl)-9H-ﬂunrene-s-carbloxamic]!e.
dihydrochloride.

MS (ESI, + ions) m/z 659 (M+H)+; (ESI, - ions) m/z
657 (M-H)-

Elemental Anal. Calc'd for C3gH3gFgNgO2+42 HCI + 1.5
H20 + 0.2 Et20 + 0.2 dioxane

10 C, 60.12; H, 5.94; N, 7.08; F, 9.61; CI, 8.96
Found: C, 60.17; H, 5.89; N, 7.24; F, 10.48; CI, 8.91

Example 19*

C]. s

H .
O O o
N N
H |
=
dihydrochloride sait
15
9-[4-{4-[[[3-(2-Thienyl)-2-pyridinyllcarbonyljlamino]- 1-piperidinyljbutyi]-
N-(2,2,2-trifluoroethyl)-9H-lluorene-9-carboxamide, ;I'i)hydroch{o]ridg]
MS (ESI, + ioms) m/z 633 (M+H)*; (ESI, - ions) m/z
631 (M-H)-
20

SUBSTITUTE SHEET (RULE 26)



5 E. [2-[[[2-19-[[(2,2,2-Trifluoroethyl)-
am no) car bonyl ] -9H fl uoren-9-yl.let hyl ] -

am no] car bonyl ] - 4- pi peri di nyl ] carbam c aci d,

1, 1-di met hyl et hyl ester : To a solution of Part D conpound
(1 59 g, 3.18wo962620® rmol) " i'n CH err]Cl[err] 30 nlL) under PEMOR8GI00BM4ded a
sol ution of Exanple 10 Part B ester~«%27 g, 6.36 nmol) in

CH err]Cl[err] (20 nL), followed by 4-dinethyl am' nopyri di ne (56
mg, 0.46 mol). After stirring overnight at room tenperature, the
reaction mxture was diluted with 15 CHerr]Cl[err] (50 nL), washed
with 0.1 N NaOH (3 x 40 m), H20 (2 x 40 nl), 1% KHSO err] (2 x
40 M), Herr]O (40 nm), 5% NaHCO err] (2 x 40 m.), H20 (40 nl)
and brine 40 mi) and then dried over Na[ err]Sq err]. Evaporation
of the CH err]Cl[err] gave 1.8 &%Mm whi ch_was purified by
20 flash chromatography on silica ggl (/A003 L), eluting 3 wth

Et OAc/ hexane (60:40 to 100:0), tgp—gi wtle o cogpound (1.43 g,
80.1%) as a white solid. rrp77 30 25 M5 (ESI, + ions)
mz 561 (M+ H), 1121 (2M+ H); = ] 0 ? - 2HCI

Anal . Calcd for CJerr]JHerr]Nerr]Qy ]Flerr] SCH ]Cllerr] +

O.4CH err]COerr]Cerr]Herr]: C, 60.69; H, 6.38; N,
9.21; F, 9.36 30 Found C, 60.83; H 6.36; N 9.29; F, 9.61.
WD 96/ 26205 contains 0.15 moleg BIYISY® 00824

N—(z.2.2-Trilboroethyt)-s-[4-{4-|[[2—[(2.2.2-triﬂu6roethyl)thio}-s-pyridinyllcarb-
onyllamino}-1-piperidinyfjbutyl]-8H-tiuorene-8-carboxamide, dihydrochloride.

5
" MS (ESI-NH3, + ions) 665 (M+H); 663 [M-H}
10 '
9-[4-[4-[[2-(2,2,2- Trifluoroethoxy)benzoyl]amino]- 1 -piperidinyljoutyl)-
N-(2.2,2-trifluoroethyl)-9H-fluorene-9-carboxamide, monohydrochioride.
MS {(electrospray, + ions) m/z 648 (M+H)
15 Example 22*

Qg

S\ Q@

dihydrochioride salt

8-[4-]4-[[(3-Cyclohexy!l-2-pyridinyl)carbonyllamino]-1 -piperidinyljoutyl}-
N-(2,2,2-trifluoroethyl)-9H-fluorene-9-carboxamide, dihydrochioride.

SUBSTITUTE SHEET (RULE 26)



- 223 - e Exanple 178

9-[2-[[[4- (Benzoyl am

am no]Jethyl]-N-(2, 2, 2- trlfILJoroet hyI) 9H-f | uor ene- 9- car boxam de

5 A [err] To a solution of Exanple 177
conpound (1. WQp6/26208 1.97 mmol) in THF (4 nl) was added PEV/PRI6/09834

di oxane 10 (9 nL, 36.4 mvl). The reacti?8P mixture was stirred

at roomtenperature for 3 h and concentrated in vacuo and then from
dioxane (3 x 10 nL) to give crude title conpound (1.46 g) as a
white foany solid. 15 _ B. 9-

[2-[[[ 4- (Benzoyl am no) -1 - pi peridinyl]-
carbonyl]am no]Jethyl]-N-(2,2,2-trifluoro-

et hyl)-9Hfl uor ene- 9- car boxarri de To a solution of crude Part
A compound (730 ng, 0.98 mml) and triethylamne (615 [err]L, 4.41
mol ) 20 in CH s | @mr ] i6a8) nh)z ag3 0 (o] €; WeBsBdded orsP Py g€
benzoyl 631 (M-H)-

Elemental Anal. Calc'd for C37H43F3N4gO2+2 HCl1 + 1.5
5 H0 + 0.25 Et20:
C, 60.69; H, 6.60; N, 7.45; F, 7.58; Cl, 9.43
Found: C, 60.89; H, 6.98; N, 7.51; F, 7.25; Cl, 9.83

10

9-[4-{4-[[2-(4-Morpholinyl)benzoyljamino]- 1-piperidinyljbutyl]-N-(2,2,2-
tritiuoroethyi)-9H-fluorene-9-carboxamide, monohydrochioride.

MS (electrospray, + ions) m/z 635 (M+H)
15

9-{4-14-[{4-Chloro-3-pyridinyljcarbonyljamino}-1-piperidinyljbutyl}-N-
{2,2,2-trifluoroethyl)-9H-tluorene-9-carboxamide, dihydrochioride.

20
M.P. 165-73°C
MS (ESI, + ions) m/z 585 {(M+H)
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chloride (172 [err]L, 1.47 mml). The reaction was stirred at

O[err]C for 30 mnutes and diluted wwth CHerr]Cllerr] (30 nL). The
sol ution was washed with 0. 1N NaCOH (2 x 40 m.), H20 (40 nmL), 0.2N
HO (2 x 40 nmL), H20 (40 -25 m) and brine (40 m),then dried over
MgSO4 and wo9s2688centrated to a white solid (1.6 g). PuriROTRASR5/00824

of this solid over silica gel (100 m.) by el uti28g - w th 5% net hanol

i n di chl oronet hane gave t|tIe conmopund (427 ngy, 77.2% as white

sol i d. =+ *" SUBSTI TUTE SHEET ( RULE 26) WO

96/ 26205 PCT/ US96/ 00824

-224 - m p. 220-222[err]C. M5 (ESI, + ions) mz 565
(M+ H), 582 (M+ NHerr]): (-ion) 563 (M- H).

9-[4-[4-[[2-(4-Methyl-1-piperazinyl)benzoyljamino}-1-piperidinyljbutyi)-
N-(2,2 2-tr|ﬂuoroethyl)—9H-1Iuorene-9-carboxamlde dihydrochloride.

5
MS (electrospray, + ions) m/z 648 (M+H)
10
trans-9-{4-[4-{{(1-Phenyl-3-cyclohexen-1-yljcarbonyllamine]-1-pineridinyijbutyl]-
N-{2.2,2-tritlucroethyl)-9H-fluorene-S-carboxamide, monohydrochioride.
M.P. 160-163°C )
MS (electrospray. + ions) m/z 630 (M+H)
15 '
*

Fac i N J :
trans-9-[4-14-[|(2-Phenylcyclohexyl)carbonyllamino]-1-piperidinyljouty(}-
N-(2,2,2-triluoroethyl)-9H-fluorene-9-carboxamide, monohydrochloride.

20
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Anal . Cal cd For C[err]H[err]N[err] qerr]F[err] C, 65.95;
H 553 N 9.92; F 100 Faund: .C..65.80: H 5.41; N9 84 F

9. 98. 10 Exanpl e 179 4-

[[(1, 1- Di net hyl et hoxy) car bonyl ) am noj - 1- pi per - i di necar boxylic
acid, 2-[9-[[wa9éze2esrifl uoro-- PCT/US96/00824

et hyI ) ami nol car bonyl ] - 9Hf | uoren-9-yl ] et hyl e28&r A [err]
15 To a stirred solution of 8.41 g (40 mmol ) of

9-fl uorenecarboxylic acid in-400 nmL of dry THF at O[err]C under
argon was added, over 15 min, 35.2 nL of 2.5 M 20 n-butyllithiumin
hexane (88 mmpl ). The reaction was stirred at O[err]C for 30 mn
and then 4.2 nL (48.5 mmol) of allyl brom de was added over 15

m n. The reaction was stirred at O[err]C for 15 mn and at room
t enper at ure MR .1 156z2389%®en quenched by addition of water (80

25 nl). The THF was M’Serf'é\lééttasﬁ?é‘skl{o ARG e mAd UEPRIS(M+H) m xture was
extracted with ether (2 x 100 niL aqueous |ayer was |ayered
with CHerr]dJerr] (150 nL) and then acidified with 1IN HC1L (pH <
2). After extraction, the aqueouRxamedec8tacted with additional
30 CHerr]Cl[err] (2 x 100 nL), angrtNge conbl ned CHerr]J]CJ[err] extracts
were washed with water, dried (MSO 1) Qand

9-[4-[4-[[(2-Phenyl-3-thienyl)carbonyllamino)-1-piperidinyljbutyl)-N-
{2,2,2-trifluoroethyl)-OH-fluorene-9-carboxamide, monohydrochloride.

MS (ES, + ions) m/z 632 (M+H)
10
Example 29*

Qi
’ "cr-‘; :
9-[4-[4-[{(4-Phenyl-3-pyridinyl)carbonyijamino)- 1-piperidinyljbutyi}-
N-(2,2,2-tritfluoroethyl)-9H-fluorene-8-carboxamide, dihydrachioride.
15
M.P. 144-50°
MS (ESI, + ions) m/z 627 (M+H)
Elemental Anal. Calc'd for C37H37F3NaO2 + 2 HC1l + 1.2
H20:

20 C, 6l1.62; H, 5.79; N, 7.77
Found: C, 61.64; H, 5.80; N,_7.32
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WD 96/ 26205 N ' PCT/ US96/ 00824

-225 - ] to give 9.41 g (94%._of title coemspound
as an anor phous solid. : B. [err]

Part A conmpound (9.30 g) was:.dried by concentration in vacuo from
a mxture of wiyeéndddy and dry toluene (2x). To a stiRCQTAIS&MISA | ON
of this acid 10 in 100 nL of dry CHerr}l@ggerr] and 143 nL of DW
under . ni trogen was added cautiously 28 nL of 2.0 M oxalyl

chloride in CHerr]dJ[err] (55.8 mvol). The reaction was stirred
at roomtenperature for 1.5 h and concentrated in vacuo and then
dried at 0.5 mmfor 1 15 h to give the crude acid chloride of Part A
aci d. Triethylamne (15.6 niL, 112 nmol) was added to a

stirred suspension of 6.04 g (44.6 mvl) of 2,2, 2-
trifluoroethylamne hydrochloride in 75 nL of dry

9-[4-14-{{2-(1-Piperidinyl)benzoyllamino]-1-piperidinyijbutyl}-N-{2,2,2-
5 trifiuoroethyl)-9H-fluorene-8-carboxamide. monohydrochioride.

MS (.electrospray, + ions) m/z 633 (M+H)

10 * TFA

MS (ESI, + ions) m/z 618 (M+H)
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CH err]Cl[err] at O[err]C under argon. The slurry was stirred at 20
O[err]C for 10 mn ~a80l ution of the crude acid chloride-
in 35 nL of CHerr]C[err] “was added over 10 mn keepi ng t he
internal tenperature <12[err]C. The reaction was stirred at

O[ err] C f orwbmeaslss and at room t enperature for 1 rrcamBsoshosas
diluted with 150 nL of CH err]Cl[err]. The -28925 CH err]Cl[err] was washed
with INHA (2 x 75 nL), water (180 m.), 5% NaHCO err] (120 m),
and water (2 x 180 nmi), dried (Na[err]SOerr]), and concentrated
to a residue (12.67 g). Chromatography of this residue over 500 g
of silica gel provided 10.74 g (87% of title conpound 30 as
an anorphous white solid, np 84-86[err]C WO 96/ 26205

PCT/ US96/ 00824 - 226 -

. [err] Example 32*

5

9-{4-{4-{[2-(2.4-Dichiorophenyl)benzoyljamino]-1-piperidinyljbutyl]-N-
(2.2,2-tritluoroethyl)-9H-fluorene-9-carboxamide, monohydrochioride.

10
M.P. 123-128°C
MS (electrospray, - ions) m/z 694 (M+H)

=

9-[4-{4-{[(6-Phenyl-1-cyclohexen-1-yl)carbonyljamino]-1-piperidinyllbutyi}-
N-(2,2,2-trifluoroethyl)-9H-fluorene-g-carboxamide, monohydrochlioride.

15
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Ozone (in oxygen) was passed into a stirred 5 solution of 5.30 g of
Part B .conpound in 80 m of drys. CH err]OH_at_-55[err]C for 1 h.

Ni t rogen was bubbl ed through - . s ‘the reaction for 10 nmin at -55[err] C
and then the reacti on’\wias warmed to -30[err]C. A solution of
NaBH[ err ] 0962308 M, 24 mmol) in 20 nL of 50% aqueous Celgmsddiobs
10 cooled to O[err]C was added and the reactiQpggas stirred at
-30[err]C for 70 min. The cooling bath was renoved, t he pH was
adjusted to < pH 2 (3N HCl), and the reacti on was concentrated to
remove CH err] OH. The resi due was partitioned between Et OAc and
wat er, and 15 the Et OAc was washed with water (4 x), dried
(Na[err]SOerr]), and concentrated to a residue (6.67 Q).

Chr omat ogr aphy of this residue over 475 g of silica gel using
hexane- Et OAc (6:4) and then hexane- Et OAc (1:1) afforded 2.77 g
(499 of title conpoun 2Q anor phous solid. An earlier eluting
fraction provi g’égps'lag'?'d‘l&fgconpound - [err] WO 96/ 26205
PCT/ US96/ 00824 MS (electrospray, - ions) m/22§30 (M+H)

9-{4-{4-[{2,5-Difluorobenzoyljamino]-1-piperidinyljbutyl}-N-{2,2,2-trifluoroethyl}-
9H-tluorene-9-carboxamide, monohydrochioride.

10 _
M.P. 80-84°C
MS (ESI, + ions) m/z 586 (M+H)
Elemental Anal. Calc'd for C3zH32FsN3Oz + 1 HCL + 1.2
H>0:
15 C, 59.71; H, 5.54; N, 6.53
Found: C, 59.68; H, 5.53; N, 6.44

CFs
=N
\ / -2 HCI

20
9-{4-{4-[[[2-]2,2.2-Trifluoro- 1-(2.2.2-triﬂuoromethyl}elhoxy]-s-pyndmyl}carbonyl]-
amino}-1-piperidinyljbutyl}-N-(2,2,2-trifluoroethyl)-9H-tiuorene-9-carboxamide,
dihydrochloride.
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D. [err] 4-Ni trophenyl chloroformate (1.2 g, 6 rrrml)

5 was added to a_stirred solution of_1 34 g(4 mmpl) of Pakt
conmpound and 0.97 nL (12 nmol) of dry pyridine in 15 nL of dry

CH err]Cl[err] at roomtenperature under argon. The r S
stirred for WOH26R08t room - t enper at Ués and then dil Lﬁcﬁﬁy ,&#A"‘a
CH err]Cl[err]. The CHerr]Cl[err] 10 38PLfion was washed with 5%
NaHCO err] (4x), water, dilute HC1 (2x), and water (3x), dried
(Na[err]SOerr]), and ~ concentrated to give crude title conpound in
the form of a foany residue (2.30 Q). 15 E. 4-

[[1, 1- D et hyl et hoxy) car bonyl ] am no] -

1- pi peridi necarboxylic acid, 2-[9-[[(2, 2, 2-

trifluoroethyl)am no]carbonyl]-9H fluoren-9- yl Jethyl ester
4- Boc- am nopi peridine (1.58 g, 7.90 nmolL) was 20 added to a stirred
solution of 2.29 g oMSt{BShboweions) 717 gMeBhr at+iomsdf 7®@5r tMEHEonmpound in
30 m of dry CHerr]dJ[err] at room tenperature under argon. The
reacti on was stirred at roomtenperature for 2 h and then diluted
with CHerr]Cl[err]. The CHerr] l[err] vas washed with 25
dilute NaCOH (2x), water (2x), eﬁ,r] (2x), and wat er
(3x), dried (Na[err]SOerr]), ftrat’ed to give 2.63 g of an
oi ly residue. Chromat ography of t resi due over 230 g of silica

gel using hexane- Et CAc O )‘UQ

5 : dihydrochtoride salt

9-{4-[4-[[(4-Phenyl-2-pyridinyl)carbonytlamino}-1-piperidinyljbutyl}-
N-(2,2,2-trifluoroethyl)-9H-fluorene-9-carboxamide, dihydrochloride.

MS (ESI, + ions) m/z 627 (M+H)*; (ESI, ~ ions) m/2z
10 625 (M-H)-
Elemental 2Anal. Calc'd for Ci7H37F3NgO2 + 2 HCl + 0.44
Et20 + 3.0 H20:
C, 59.21; H, 6.33; N, 7.13; F, 7.25; Cl1, 9.02
Found: C, 59.59; H, 6.01; N, 6.97; F, 7.10; Cl, 9.17

15
a *
H
e
NH
o] FsC CF.

9-[4-[4-][2,6-Bis(trifluoromethyl)benzoyllamino}-1-piperidinyljbutyl}-N-

(2.2,:2-tri!luomethyl)-sH—ﬂuorene-Q-carb_oxamide, monchydrochioride.
20

M.P. 145-150°C
MS (electrospray, - ions) m/z 686 (M+H)
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(6:4) and subsequent

2.07 g (94% of title conpound._-as a

crystallization from Et OAc- 30 hexane provi ded
whi te solid havi ng nmp—21208-122

WD 96/ 26205 - PCT/ US96/ 00824

- 228 - Anal; Calcd for CJerr]Herr]]F[err]N ]
0.5 CH err] COwoopm%2es r | H err] : C, 61.48; H, %%é’]s%% 9
F, 9.41 - Found: C, 61.25; H 6.39; N,'?b9.28’5; F, 9.42. 5 M
(ESI-NH err], + ions) 562 (MtH), 579 (M+NH err]); (- 1ons) 560.
Exanple 180 . 4-[ (2- Phenoxybenzoyl ) am no] - | - pi peri di necar boxylic
acid, 2-[9-[[(2,2,2-trifluoroethyl)am no]carbonyll - 10 -

9H fl uoren-9-yl ] ethyl ester A [err]

5

10

15

Example 39* | o
o é,ca., ]
Q’ ND_H l ~ N-2HCI
g e

contains 0.05 mole of ethyl ether

9-[4-[4-] [[2—(4-0hlorophenyI)-3-pyridinyl]carbon¥l]amipo]-1 -piperidinyljbutyl]-
N-(2,2,2-ritiucroethyl)-9H-fluorene-8-carboxamide, dihydrochloride.

MS (ESI-NH3, + ions) {(M+H) 661

Example 40*

[~ CFs J’

| @f‘ _ ND—E S N-Ho

contains 0.12 mole of ethyl ether

N-(2,2,2-Trifluoroethyi)-9-{4-{4-[{[2-[(3,3 .é-triﬂuoropropyl)mio]-
3-pyridinyljcarbonyljamino}-1-piperidinyijbutyl]-9H-tiuorene-
g-carboxamide, monohydrochloride.

MS (ESI-NH3, + ions) (M+H) 679

« 2HCI
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To a solution of 898 ny (1.6 nmol) of Exanple 15 179 conmpound in 3 nL
of dry THF under_argon at roém:: __tepperature was added 6-mlof 4N

HCl in di oxane (24 51 ). The reaction was stirred at room

tenperature for 2'h and then stored overnight at 5[e C. The
reacti on was WE96@620% ated i n vacuo and then 20 concentr qWQWF%Hy

di oxane (2 x 5 nmL) and then dried at2835 nmfor 2h to afford crude
title conpound as an anor phous resi due. B.

[err] - 25 To 428 ng (2.0 mmol) of 2-phenoxybenzoic
acid and 10 [err]L of DM in 4 nL of dry CHerr]COJ[err] at Oferr]C
under nitrogen was added 1.5 nL of 2.0 Moxalyl chloride in

WD 96/ 26205 . PCT/ US96/ 00824

- 229 -

9-{4-14-[[2-(4-Pyridinyl)benzoylJamino]- 1 -piperidinyljoutyl)-N-(2,2,2-
trifkuoroethyl)-9H-fluorene-9-carboxamide, dihydrochioride.

M.P. 140-150°C (shrinking commencing at 115°C)

5 MS (electrospray, - ions) m/z 627 (M+H)*
Elemental Anal. Calc*d for C37H37F3N302+2 HCl.2.14
H20:

C, 60.21; H, 5.91; N, 7.59; Cl, 9.60; F, 7.72

Found: C, 60.21; H, 6.06; N, 8.01; Cl1, 9.23; F, 7.37
10
Example 427
F
9-[4-[4-{[(4,4"-Difluaro[1, 1*-biphanyl]-2-yi)carbonyl}amino]- 1-piperidinyllbutyl]-
N-(2,2,2-trifluoroethyl)-9H-fluorene-9-carboxamide, monohydrochloride.
15

M.P. 131-34°C
MS (ESI, + ions) m/z 662 (M+H)
Elemental Anal. Calc'd for C3gHigFsN30O2 + HC1 + 1.7
Ha0:
20 Cc, 62.63; H, 5.59; N, 5.77
Found: C, 62.59; H, 5.29; N, 5.82
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CHerr]C[err] (3.0 nmmoL). The reaction was stirred at room
tenperature for 1.5 h and concentrated in vacuo and —-.. t hen d++ed at
0.5 mmfor 1 h to give the crude title acid chloride as a pale
yellow oil. This oil was 5 dissolved in 3.2 nL of CH :
C. 4-[(2- Phwesepsrehzoyl ) anmino] -1 - pi per - ig%ﬁéé%éﬁﬁéilic
acid, 2-19-[ [(2,2,2-tri- . T?%%Toethyl)anino)carbonyl
-9H-f | uor en- 9- 10 . yl]ethyl ester To a stirred
solution of one-half of the crude preparation of Part A conmpound
above (ca. 0.8 mmol) in 4 nL of dry CHerr]C[err] at Oferr]C
under argon was added 0.46 nL (4 mmol ) of triethylamne. The
sol uti on was 15 stirred at O[err]C for 5 mn and then a 2.0 nL ali quot
of the above solution of Part B cogggun&; n 3.2 nL of -
CHerr]C[err] (ca. 1.2 mmoL of crude Pa nd) was added.
The reaction was stirred at O[egfNyfor 2.5 h and then dil uted
i
C \

with CHerr]dJ[err]. The CHer washed with 20 dilute
NaOH (2x), water (2x), dilute H (F- Jan : (3x), dried
(Na[err] SO err]), and concentrateg tg t hi B' ¢577 ny).

Chr omat ography of this oil over cayjgel using

hexane- Et OAc (1:1) provided NE seRpuUnd (79% as a
f oam havi ng np 25 68-73[err] & HCal or :
Cerr]JHerr]Flerr]Nerr]O[err] + 0.2 CHerr]CJerr](err|Herr]:
C, 67.23; H 5.31; N, 6.22; F, 8.44 Found: C, 67.04; H, 5.20; N
6.18; F, 8.70. 9-{4-[4-[[2-(2-0::0-1-pyrrolidinyl)benzoyl]aminp]—1-piperidinyl]butyq-N-
(2,2,2-triflucroethyl)-9H-fiuorene-8-carboxamide, monchydrochioride.
5
MS (electrospray,:i:ions) m/z 633 (M+H)
Contains: 1.25H,0-0.12H5C20CHs
10

N-(2.2.2-Triﬂuo:oethyl)-9-[4—[4—[[[2-(3.3.3-triﬂuoroprgpoxy)-a-pyridinyl]ca_rbonyl]-
amino]- 1-piperidinyi]butyl]-9H-fluorene-9-carboxamide. monohydrochloride.

MS (ESI, + ion) m/z 663 {(M+H); (-ion) 661 (M-H)
] Elemental Anal. Calc'd for C3gH3gN4O3Fg ¢ HCl « 1.25
15 H0 « 0.12 HsC20C2Hs
C, 56.69; H, 5.62; N, 7.67; Cl1, 4.85; F, 15.60
Found: C, 56.98; H, 5.52; N, 7.63; C1, 4.74; F, 15.31
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SUBSTI TUTE SHEET (RULE 26) WD 96/ 26205

PCT/ US96/ 00824 . : 230 —NS
(ESI-NH err], + ions) 658 (l\/H—l) 675 (MtNH err]).

Exanpl e 181 9-[ 4-14-[ (2- Phenoxybenzoyl ) ami no] - | - pi | -

5 pentyl]- NVOFBSBWS v f] yor oet hyl ) - 9K f | uoy gge: 9- % oxaH de.
nmonohydr ochl ori de A sol utt©on of Exanple 175 conpound
(1.25 g, 2.23 mol) in 10 nL of 4 N hydrogen chloride in 10
di oxane was stirred, protected by a cal ciumchloride dryi ng tube,

for 3 h. The solution was evaporated at

*

9-[4-[4 [(4~Chloro[1 1-biphenyl}-2-yl)carbonyllamino}- 1-piperidinyljbutyl}-
N-(2,2.¢ -frifluoroethyl)-9H-fiuorene-9-carboxamide, monohydrochloride.

M.P. 123-128°C
e MS (electrospray, - ions) m/z 661 (M+H) **

10 Contains: 0.8H0

9-14-[4-{[I2-(1-Methylethoxy)-3-pyridinyijcarbonyljamino}-1 -plpendlnyl]butyl}-
N-(2,2,2-trifluoroethyl)-9H-fluorene-g-carboxamide, monchydrochloride.

MS (ESI, + ion) m/z 609 (M+H); (-ion) 607 (M-H)
15 Elemental Anal. Calc'd for C3gH3gNgO3F3 ¢« HCl « 0.8

Ha0: . :
C, 61.91; H, 6.36; N, 8.49; Cl, 5.38; F, 8.64
Found: C, 61.63; H, 6.45; N, 8.31; Cl, 5.80; F, 8.50

SUBSTITUTE SHEET (RULE 26)



30[err]C and the resulting SO|Id was re-dissolved to a t ot al

vol unme of 20.0 nL w anet hane_ . To ~. 10.0 nL of this
stirred solution (ca. 1.12 rrm)l) 15 cooled to -10[err] C under argon,
was added triethyl am ne (0.4 nm, 2.9 nol) and then. th

2- phenoxybenz oMO 96/26205 chI oride (320 ng 638 rrrml) sol uth |‘%H]esPﬂ°°ﬁ)' m_
of di chl or onet hane over 10 m n. Af’t the reaction

was quenched with saturated sodi um bi carbonate 20 sol ution and
extracted twice with ethyl acetate. The organi c extract was dried
(Na[err]SOerr]) and evaporat ed. Purfication by flash

chromat ography (5 x 20 cm columm, ethyl acetate as elutant)

provi ded a colorless oil, 603 ngy, 77% The oil was dissolved in

25 5 nmL of ethyl acetate and then 0.25 mL_of NEHGJ in di oxane
was added. Ether was added until a gu ecipitate forned.
Decanting and drying in vacuo g@ve title conpound as a white

solid, 650 ng, np 136- 138 e 30 Anal . Cal cd
for C[err]H[err]F[err]N[err]Qerr]+H rﬂ]&, HyC, CHs C, 65.95;
H 6.10; Cl, 4.99 F, : N, 5. 92 zY WO 96/ 26205

231-

Contains: 1.5H20

PCT/ US96/ 00824

9-(4-[4-[[[2-[(1-Methylethyljthio]-3-pyridinyl}carbonyllamino]- 1-piperidinyijbutyl}-
N-(2,2,2-tritiuoroethyl)-9H-tluorene-9-carboxamide, dinydrochioride.

e

MS (ESI, + ion) m/z 625 (M+H); (-ion) 623 (M-H)
Elemental Anal. Calc'd for C3gqHigNgO2S8F3 ¢ 1.65 HC1
1.5 H0:
C, 57.36; H, 6.18; N, 7.87; Cl, 8.22; F, 8.01;
10 S, 4.50 '
Found: C, 57.56; H, 6.37; N, 7.74; . Cl, 8.12; F, 8.06
S. 4.47
s\
- a3
contains 2.14 moles H20
15 Eff. Mol Wt. = 738.105

9-{4{4-{[2-(3-Pyridiny)benzoyl]amino)-1-piperidinyl]butyl}-N-(2,2,2-
trifiuorosthyl)-SH-tluorene-9-carboxamide, dihydrochloride.

M.P. 120-130°C (shrinking commencing at 110°C)
20 MS (electrospray, - ions) m/z (M+H)* = 627
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Found: C, 65.87; H 6.08;, Cl, 5.13; F, 7.96; N, 5.92.

M5 (el ectrospray, + ions) ni. “‘-';?..:.654 (M +_H) 5
Exanpl es 182 to 187 LR Fol | owi ng the procedures set out
her ei n- bef ore and in the working Exanples, the foll ow ng
addi tional WO9%26205  conpoynds were prepared. 10 - PCT/US96/00824
Exanpl e 182 - 297 -
9-[2-[[[4-](2-Phenoxybenzoyl ) am no] - 1- pi perdi nyl ] car bonyl ] am no] et hyl | -
N-(2,2,2-trifluoroel hyl)-9H fl uorene-9-carboxam de. M5 (ESI, +
ion): 657 (MtH) Anal . Cal cd for
CerrJ]Herr]Nerr]Qerr]Ferr]+0.2 CHerr]Cl[err]+0.1
CH[err]CCIerr]C[err]H[err] 15 C, 66.17; H, 535' N, 8.21;
F, 8.35 Found: 66.14; H 5.29; N 8.13. F, 8. 4
rrp 84-87[err] C. Element:a’l Anal. Calc'd for C37H37F3NgO2 » 2 HCl 2.14

4- (Benzoyl am no) - | - piz@er i di necar boxylic acid, 2-[9-[[(2, 2, 2- 20

fl t hyl bopy!| kyObh {1 9-yd 1 st t
(o Lgoroetvl)ant noloar bopyl o #0768, 11 91841 €21 A0, v, 772,

Cerr]Herr]Flerr] N[F(S’“In}iq & rFQGZQ &y esr-rzjseqqer ?}@fér?}H[%rOﬁ]ﬁ@'; 28.perr] O
C, 64.99; H 5.58; N, 7.04; F, 9.70 Found: C, 64.77; H 5.45; N,

7.15; F, 10.10. np 75-85C. E le 40*

9-[4-[4-{({1.1 -Biphe;uyl]-«t-ylcarbonyl)amino]-1 -piperidinyl]-3,3-difluorobutyl}-
N-(2,2,2-trifluoroethyl)-9H-fluorene-9-carboxamide, N-oxide.

10
M.P. 185-188°C
MS (electrospray}) (M+H)* 642; (M-H)- 640
CF;

15 CF3
9-[4-[4-][2,5-Bis{trifluoromethyl)benzoyljamino}- 1-piperidinyllbutyl]-N-
{2,2,2-trifluoroethyl)-9H-fluorene-9-carboxamide, monchydrochioride.

MS (electrospray, + ions) m/z 686 (M+H)

20 '
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Exanple 184

9-[ 4-[ 4- (Benzoyl am no) - fhdi nyl ] pentyl J-N-( 2,_2,_2;,L_ri fl uor oet hyl).-

9H- f | uor ene- 9- car boxani de, nofichydr ochl ori de. VS

(el ectrospray, + ions) mz 564, (MrH) Anal : Cal cd f

Clerr] H err] AvenéReerr] q er r F¥% HC1 + H[err]O V\Dggf’%’!@ﬂ”‘
PCT/ US96/ 00824 298 - - 232 -

C, 64.12; H 6.36; d, 5.74; 9. 22; N, 6,80

Found: C, 64.17; H, 6.27; .5 65; : N, 6.60.
5 nmp 130-132[err]C. Exanpl e 185

9-14-[4-[[(1, 1- D net hyl et hoxy) car bonyl ] am no] - 1- pi peri di nyl ] butyl] -
N-(2,2,2-trifluoroethyl)-9Hthi oxant hene- 9- car boxam de.

9-[4-{4-[{5-Chloro-2-methyibenzoyl}amino]-1-piperidinyljbutyl}-N-{2,2,2-
trittuoroethyl)-9H-fluorene-9-carboxamide, monohydrochioride.

5
MS {(electrospray. + ions) m/z 598 (M+H)
Cl
10
9-{4-{4-][(3,6-Dichloro-2-pyridinyljcarbonyljamino}- 1 -piperidinyljoutyl}-N-
(2,2,2-trifiuoroethyl)-9H-flucrene-S-carboxamide, monohydrochloride.
MS (electrospray, + ions) m/z 619 (M+H) [2 Cl isotope
pattern]
18
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10 np 76-79C. IVB (ES, + ions, NHerr]) mz 578 (MH).

Exanple 186 b

9-[4-[ 4- (Benzoyl am no) - 1- p| perldl nyI]butyI] N-(2 2,2-trifl uoroethyl)
9H-t hi oxant hene- 9- car boxani de. np 167- 169;uer
Ms (ES, + iWRE26RFerr]) nlz:582 (NH—i).

Exanpl e 187 -298-

9-[4-[4-[[[(2-Phenoxyphenyl ) car bonygam no] - 1- pi peri di nyl ] butyl ] -
N-(2,2,2-trifluoroethyl)-9Hthi oxant hene- 9- car boxam de.

164- 166C. M5 (ES, + ions, NHerr]) mz 674 (MtH).
96/ 26205 PCT/ US96/ 00824
-233- I n accordance with the present invention,

anot her class of preferred conpounds is provided

9-{4-{4-{[2-(Tetrahydro-2-0x0-2H-1,3-0xazin-3-yl)benzoyljamino]-1-
piperidinyllbutyl]-N-(2,2,2-trifluoroethyl)-9H-fluorene-9-carboxamide,
monohydrochloride

& ) cl
*HCI \ /
Contains: 0.6 H20-0.2 H5C,0CoHs
9-[4-{4-{(5-Chloro-2-thienyl)carbonyl]amino]-1-piperidinyi]butyi}-N-
{2,2,2-trifluoroethyl)-9H-fluorene-9-carboxamide, monohydrochloride.

10
MS (ESI, + ion) m/z 590 (M+H) 1Cl Isotope Pattern

Elemental Anal. Calc'd for CagH33N302ClSF3 » HCl « 0.6

H20 « 0.2 HsCa0C2H5:

C, 56.72; H, 5.44; N, 6.44; Cl, 10.87; F, 874

15 S, 4.92

Found: C, 56.43; H, 5.37; N, 6.38; C1, 10.70; F, 8.73

S, 5.36
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whi ch are inhibitors of MIP and have the structure - I* [err]
wherein Z is a bond, O or S:ii.: X[ err] and. X[ err] are—-—

i ndependently H or hal o, preferably F; X Is an
integer from2 to 6, preferably from3 10 to 5, and ( y be
optional |y swasterzs2esed with-> 1, 2 or 3 substi tuents%ﬁé@gﬁ%ﬂ?he
sane or. different and are al kyl or h'aﬁqp,’ and ' R err]
is heteroaryl, aryl, heterocycloal kyl or cycl oal kyl, each Rlerr]
group being optionally 155 substituted with 1, 2, 3 or 4 substituents
whi ch may be the sane or different as defined hereinafter; and

i ncl udi ng piperidine N-oxides of the fornula I conpound, that is
[err] ; and 20 i ncl udi ng
pharmaceutically acceptable salts t hereof_such as al kali metal
salts such as lithium sodi um or pm)r%-rﬁial kal i ne earth netal

salts such as cal cium or mag
and ot her cations such as anmoni um
et hyl enedi am ne, t-butyl-amne, t-
as well as pharmaceutical ly g
brom de, iodide, tartrate, acetate,

u as well as zinc or alunm num

i Ng 25 di et hanol am ne, :
€mm ne, dehydroabi etyl am ne,
e ani ordClsuch as chl ori de,

FsC

- 'Ilrh . . . -
9-[4-{4-[2-Fluoro-5-(trifluoromethyl)benzoyljamino]-1-piperidinyljbutyl]-
N-(2.2,2-trifluoroethyl)-9H-fluorene-9-carboxamide, monohydrachloride.

(M+H)* 636; (M-H)"~ 634

Example 56*

P W

9-[4-[4-{(5-Chloro-2-methoxybenzoyljamino]-1 -piperidinyljoutyl}-N-
(2.2..z-triﬂuomethyl)-QH-ﬂ'uorene-9-carboxamlde. monohydrochloride.

10

M.P. 108-113°C
MS (electrospray, - ions) m/z 615 (M+H)

15
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WD 96/ 26205 | PCT/ US96/ 00824

-234_- mpl eat ez succinate, _glutarate, and salts of naturally
occurring am no acids such.as: arginine, |ysine, al ani ne and the

| i ke, and prodrug esters thereof. The R5* gr oup rBy be
substitut edWQPeRs20s 2, 3 .. 5 or 4 substifyents, includi RGTIUS96/00824

(1) hal ogen such as d, F, CFlerr], and I,” ) (2) heteroaryl,

i ncl udi ng nmonocyclic or . bicyclic ring systens, which includes 1, 2
or 3 heteroatoms which are S, N'and/or O and which 10 includes
from2 to 10 carbons in the ring or ring system such as

Example 57*

H s
Contains: H20- 0.15 H5C20CHs

9-14-[4-[{(2:2"-Bithiophen-5-yl)carbonyllamino}- 1-piperidinyl]butyl]-N-
(2.2,2-trifluoroethyl)-8H-fluorene-9-carboxamide, monohydrochloride.

5
MS (ESI, + ion) m/z 638 (M+H)
Elemental Anal. Calc'd for C3gH34N302S2F3 ¢« HClL « H0
e 0.15 Hs5C20C2H5:
C, 59.08; H, 5.52; N, 5.97; Cl1l, 5.04; F, 8.10
10 S, 9.12
Found: C, 58.88; H, 5.41; N, 5.90; Cl1, 4.97; F, 8.24
S, 9.22
156
9-[4-{4-[[2-(Phenyimethylamino)benzoyi]amino]- 1-piperidinyljbutyl]-N-
(2,2.2-trifluoroethyl)-SH-fluorene-9-carboxamide, monohydrochloride.
ESI (M+H)* 655
20

SUBSTITUTE SHEET (RULE 26)



[err] . - (3) heteroaryl al kyl wherein heteroaryl is
as - 20 defined gh a [err] — — WD 96/ 26205_...

PCT/ US96/ 00824 N T . 235 -

WO 96126205 | PCT/US96/00824
- -302-

\ /

9-[4-[4-[[(3-Chlorobenzo[bjthiophen-2-yl)carbonyljamino}-1 -piperidinyl]butyl)-
N-(2,2,2-trifluoroethyl)-SH-fluorene-9-carboxamide, monohydrochioride.

5
‘MS (ESI, + ions) m/z 640 (M;H) 1 C1l Isotope pattern
Example 60*
'(‘CF,
*HCI
cl
D\N)ok{jm
4
N |
10

9-[4-[4-][{3.4-Dichloro-2-thienyl)carbonyijamino}-1-piperidinyljoutyl]-N-
(2,2,2-trifluoroethyl)-9H-flucrene-9-carboxamide, monohydrochloride.

M.P. 110-120°C (shrinking commencing at 95°C
MS (electrospray, - ions) m/z (M+H) 624; 2 Cl isotope
15 pattern '

*

Example 61*
H
FaC—\ N:>— N o '
NH
HWY
H

o

oy
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(4) cycl oheteroal kyl which includes 1, 2 or 3 het ero atons which
are N—S—or-0Oin bicyclic ring system such as

[err] (5) l___._,.._‘.a_,-lffkyl; (6) aryl such as phenyl,
phenyl substituted wth (a) halo, (b) alkyl, (c) CFlerr]Q (d)-

al koxy (e) WO96/26205 [err] , (f) CF[er r&, of “(g) phenyIPCTUSI6008TH

(7) alkylam no such as [err] - 303 1 8) al kyl (aryl)am no such as
-N(CH err])Cerr]Herr]; (9) al kythio such as
-S-(CHerr])pCF[lerr], [err] - -S-alkyl, [Jerr]
(10) al koxy such as -0-(CH err])p-CFlerr], [err] 15 OCH3;

(11) cycloal kyl such as cycl ohexyl; (12) aryloxy such as
[err] (13) am no;

tran's-s-[4-[4-[[(2-Phenylcyclopropyl)carbonyllamino]-1 -piperidinyljbutyl]-
N-(2,2,2-trifluoroethyl)-OH-tluorene-9-carboxamide, monchydrochioride.

M.P. 118-126°C
MS (electrospray, - ions) m/z 590 (M+H)
5 Elemental Anal. Calc'd for C3s5H3gF3N302 + HC1 + 0.82
H20 + 0.36 dioxane .
C, 65.07; H, 6.52; N, 6.25; C1, 5.27;: F, 8.47
Found: C, 65.07; H, 6.50; N, 6.12; Cl, 5.36; F, 8.25

10

9-14-[4-[[[4-Chloro-4"(trifluoromethyh[ 1 -biphenyl]-2-yi}-carbonyljamino]-
1-piperidinyl}butyl]-N-(2,2,2-trifluoroethyt)-SH-fluorene-9-carboxamide,
monohydrochloride

15 M.P. 123-128°
| MS (electrospray, - ions) m/z 728 (M+H)
Elemental Anal. Calc'd for CigH3gClFgN302+HC1+0.5 H20:
€, 60.55; H, 4.95; N, 5.43; c1, 9.17
Found: C, 60.54; H, 4.84; N, 5.22; Cl, 8.91
20
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(14) arylam no such as [err] WO 96/ 26205

PCT/ US96/ 00824 TR . - 236 - ; _
(15) arylthio such as [err] = [err] (16) acyl such as (a)
al kanoyl, such as [«err] , (b) al koxycarbonyl, such as ersz

5 (c) aroyl, ™OARsR6MWS - [err], [err] 304. () PCT/US96/00324
het er oaryl am nocar bonyl, such as J[err], - i

8-{4-[4-{[[4-Chloro-4-(trifluoromethyl){ 1,1 "-biphenyl]-2-yljcarbonyl}amino}-
;‘-pipi%tidinyl]bmylj-N-(z,2.2-triﬂuoroethyl)-9H-ﬂuorene-s-carboxamide,
-oxide.

M.P. 142-144°C
MS (electrospray, - ions) m/z 743 (M-H)
5 Elemental Anal. Calc’'d for C3gH3gClFgN3O3+0.88 H0:

. C, 61.63; H, 5.01; N, 5.53; Cl, 4.66
Found: C, 61.64; H, 5.05; N, 5.42; Cl, 5.02

Example 64%*
ot
L AP |
Q‘i» *C::Z o N
N = N
| 2Ho M
10

9-[4-[4-[(2-Pyridinylbenzoyl)amino}- 1 -piperidinyljbutyl}-N-{2,2,2-triflucroethyl)-
9H-fluorene-9-carboxamide, N-oxide, dihydrochloride.

MS (M+H)* 643; (M-H)~- 641
15 Elemental Anal. Calc'd for C37H37F3NgO3+2 HCLl + 1.94
H20:
Cc, 59.21; H, 5.76; N, 7.46; F, 7.59; Cl, 9.45
Found: C, 59.61; H, 5.81; N, 7.25; F, 7.19; Cl, 9.05
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[err] ,(e) arylalkyloxycarbonyl, such as [err];

(17) -arylthi oal kyl has LM err]-S- . 10 (18)
het eroaryl am no, such as [err] [err]
(19) arylal kyl oxy, such as [err] ; (20) heteroarylthio,
such as [ er WO 96/26205 (21) hetergaryloxy, such agcf’é’?%f""?"'and
15 (22) arylsulfinyl, such as [err] ) Thus, the
conmpounds of fornmula I* of the i nventi on enconpass conpounds of the
structure WD 96/ 26205 ' PCT/ US96/ 00824
-237 -

Example 65*

0

A
6 H 3

«2HC! CFs
G
¢
H
N-(2,2,2-Trifluoroethyt)-9-[4-[4-[I[1-[[4-(trifiluoromethyphenyljmethyi}-
2-piperidinyl]camonyl]amino]-1-piperidiny!]butyl]-SI-hI‘-'ﬂ)gorenﬁ Vi

9-carboxamide  dihydrochloride.
5
MS (ES, + ions) m/z 715 [M+H]
Elemental Anal. Calc'd for C3gHg4FeNgO2+2 H2O + 2 HCl:
C, 56.87; H, 6.12; N, 6.80
Found: C, 57.01; H, 6.01; N, 6.74
10 -
Example 66*
O I—CFs
N
() o
/
<’ ¢
o
N
*2HCI H 7\
N-[]-[4-[9-[[(2.2.2-1_‘ri_lluoroethyl)an_\ino]carbonyl]-sH-ﬂuoren-s-yl]butyl]-
4-piperidinyl]-2-pyridinecarboxamide, N-oxide, dihydrochioride.
15 '
MS (M+H)* @ 567; (M-H)~ @ 565; (2M+H)* @ 1133
Elemental Anal. Calc'd for C33H33F3NgO3+2 HCl+l.7 H0:
C, 55.56; H, 5.78; N, 8.36; F, 8.50; Cl, 10.58
FPound: C, 55.89; H, 5.81; N, 8.18; F, 8.66; Cl, 10.18
20

SUBSTITUTE SHEET (RULE 26)



[e.rr]

WO 96/26205 PCTIIJSBQWSZ-(

trans-8-[{4-{4-[[2-(2-Benzothiazolyl)benzoyljamino]- 1-piperidinyl]butyl]-
N-(2,2,2-trifiuoroethyl)-9H-tiucrene-9-carboxamide, N-oxide.

MS (M+H)* @ 699; (M-H}~ @ 697
Elemental Anal. Calc'd for C3gH37FaN403S+1.5 H0+0.3
CegHi4: '

C, 65.19; H, 5.93; N, 7.45; F, 7.58; Cl, 4.27
10 Found: C, 65.12; H, 5.85; N, 7.29; F, 7.23; Cl, 4.29

9-{4-{4-[[ 1-(Cyclohexyimethyl)-2-piperidinyljcarbonyl]amino}-1-piperidinyl]-
15 butyl]-N-(2,2,2-triflucroethyl)-9H-fiuorene-8-carboxamide, dihydrochloride.

MS (ES, + ions) m/z 653 [M+H]
Elemental 2anal. Calc'd for C3gHsiClaF3NgO2+1.5 H20:
Cc, 60.63; H, 7.50; N, 7.44; F, 7.57; Cl, 9.42
20 Found: C, 60.73; H, 7.74; N, 7.65; F, 7.22; Cl, 9.85
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invention, a nethod for preventing, inhibiting or treating

at her-eselerosis, p BeQr obesity g 10 nrovided, wherein a

conpound of formula I* as defined - hereinbef ore is adnministered in

an anount which decr€ases the activity of mcrosonmal triglyceride

transfer proV@i?{26205 WO 96/ 26205 PCT/US96/00824

PCT/ US96/ 00824 -307-233 -

Furthernore, in accordance with the present i nvention, a nethod is

provi ded for | owering serum lipid |evels, chol esterol and/or

triglycerides, or i nhibiting and/or treating hyperlipema, hyper-
Exanmple 69*%

Q «2HCI
CFs

sy¥sl

N-(2.2.2_-Tfiﬂuoroethyl)-9-[4-[4—[[[1-(3.3.3-triﬂuotopro )-2-piperidinyljcarb-
onyl}ammo}-i-_piperidinyl]butyl].sH-tmoreneos-carbo&y;lid: gi?)ydrr;yc?'lloride.

MS (ES, + ions) m/z 653 [M+H]
Elemental Anal. Calcfd for C34Hg4CloFgN¢O2+1.5 H0:
C, 54.26; H, 6.29; N, 7.44; F, 15.14

Found: C, 54.40; H, 6.21; N, 7.38; F, 15.53
10

2 _70*

o N,—és

MS (ESI «+ ions) m/z 551 (M+H)
13
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5 |I|ipidem a, hyperlipoprotei nema, hypercholes- terol em a and/ or

hypertriglyceridem a, wherein:.a _ .compound_of formula |I* as_defined
her ei nbefore is adm ni stered in an anpbunt whi ch decreases the
activity of mcrosomal triglyceride transfer protein. 10

Sui t abl e ( CH ewolopr26208 oups (were x is 2 to 6, pr ef er aBCY/US96/0§824)
(whi ch may include al kyl ene, alkenyldﬁ@Qﬁ al kynyl ene groups) as
defi ned herein, may. optionally include 1, 2, or 3 alkyl or hal ogen
and in addition, may have one:of the carbon atons in 15 the chain
replaced with an oxygen atom N-H, N-al kyl or N-aryl.

Exanpl es of (CH err])[err] groups include [err] 20

WD 96/ 26205 PCT/ US96/ 00824

- 239 - 0 g le 71 0 [err]

«HCI

iy

N-(2,2,2-Trifluoroethyl)-9-{4-{4-](2,3,5-triiodobenzoyl)amino}-1-
piperidinyljbutyl]-OH-fluorene-9-carboxamide, monohydrochioride.

5 M.p. 178-18B2°
MS (ES, + ions) m/z 928 (M+H) -
Elemental aAnal. Calc'd for CazH33ClF3I3N302+0.5 Ha0:
C, 39.51; H, 3.42; N, 4.32; Cl, 3.64
Found: C, 39.40;°'H, 3.25; N, 4.27; Cl, 3.61
10

1:1 HCI Satt

9-[4-[4‘(Benzoylamino)-1-plperidinyi]butyl]-N-(2.2.2-tritboroethyl)-
9H-thioxanthene-9-carboxamide, monohydrochioride.

15 M.P. or B.P. 145-150°C
MS (ES, + ions}) m/z 582 (M+H)
Elemental Anal. Calc'd for CizH3gN3O2F3S + 1.0 HCL +
0.75 H20:
C, 60.94; H, 5.67; N, 6.66; F, 9.04
20 Found: C., 60.97; H, 6.00; N, 6.26; F, 9.15.
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The term "heteroaryl" as used herein alone or as part of another

group_i s defined above, =28 -Addi tional _exanples of "heteroaryl" groups
are set out bel ow.
WO 96/26205 PCT/US96/00824
- 309 -

The following compounds were prepared by
robotics procedures as described below.

5 'ROBOTICS PROCEDURES

s A. Aqueous KOH/CHCI;

Q N B. RSCO,H, DIC, HOBT, DMF

. O C. Optionat HPLC Purlfication
NH,

bis HCl salt

" r

(Example 11 Part C) O 0, u o |
. . 0
O

Y

Please note that in the Examples 73* to 159+,

10 for structures bearing only two single bonded
substituents to nitrogen, the third substituent is‘
always hydrogen, but it is not shown explicitly in
the structures. Also, please note that in the
Examples 73* to 159* for structures bearing oxygens

15 and sulfurs with only one single bonded substituent,
the second substituent is always hydrogen, but is not
shown explicitly in the structures.

SUBSTITUTE SHEET (RULE 26)



[err]

PCT/ US96/ 00824

WD 96/ 26205

and the |ike, and includes -al I possi bl e N-oxi de

5
a bond;

such as phenyl substituted with

Preferred are conpounds of formula I|*

WO 96/26205 X[ err]ivand X[ err] ar e31|-3

m/z 694 (M+RH)

5
m/z 672 (M+H)
Example 75*
F
g
F HE.
NN
\/\N ‘
10

m/z 659 (M+H)

8 =240 -

derivati ves.
where Z is

R] BETUSI6L00834y |
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(1) aryl such as phenyl, [err], [err] .10 (2) heteroaryl such as

[err}f—— 1 ( s d —— Rlerr]* is heteroaryl such
as [err] or [err] substituted with (1) aroyl such as
[err] 15 2) arylthio such as [err] wherein the R err]
substituent WO rably in the pgﬂt_i on adj acent PETIU$9680824  bon
linked to [err]. (CHerr])x“irs -(CH err])[err]- or

[err] 20 WD 96/ 26205

PCT/ US96/ 00824 -241-

m/z 595 (M+H)

m/z 654 (M+H)

10
m/z 586 (M+H)
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The foll ow ng Exanpl es repr esent addi t i onal preferred enbodi nents
of the i nvent| on. All eratuces are in [err]C unl ess i-ndicated

ot herw se. 5 NOTE: e'phrase "flash chromat ography” as enpl oyed

in the follow ng exanpl es refers to chronmatography perfornmed on EM
| ndustries Siwo®anées 60, 230 400 mesh under 10-20 ;s’s'mﬁrsw ogen
pressure 10 Exanpl #1121+

9-[4-[4-[([1, 1-Bi phenyl ] -4-yl.carbonyl ) am no] - | - pi per -
i dinyl]-3,3-difluorobutyl]-N(2,2,2- trifluoroethyl)-
9H-f | uor ene- 9- car boxam de, rmnohydrochl ori de [err]
A

m/z 619 (M+H)

m/z 610 (M+H)

10
m/z 579 (M+H)
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A m xture of OH (5.18 g, 33.6 nmol), 20 acetyl chloride (5.2
nm.) and acetic an ' Qi ml) was heated to 50[err] C_under

argon for 1 h. The WOD" 967 26205
PCT/ US96/ 00824 ik - 242 -
reacti on wadv@¥ia6e8¥ and evaporated. The residue was PCTHUS®Mbs2ed i n
EtOH (20 nL) and stirred at room te’r%@r’ature (RT) under argon.
After 16 h, the sol uti on was evaporated, the residue redissolved
in 5 Et[err]O and the solution dried (Na[err]SOerr]) to give title
conpound as a colorless oil, 5.91 g, 97% materi al bal ance. The
conpound was used w thout further purification.

Example 82*

3
~
f
A
o ~oO
m/z 609 (M+H)
5 Example §3*
[ 3
F
[ P<VKs
S
NN e
'\/'\N - N
_ f
H, =
m/z 565 (M+H)
Example 84*

10 N
m/z 611 (M+H)
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10 B. [err] To a stirred solution of Part A

conmpound (1.82 g, 10:0 mol) in THF (10 ) at room tenperature
15 under argon was added a sol ution of borane-nethyl sul fide
conmplex (1.25 nm, 13.2 nmol) in.dichloro- nmet hane (14 nL). The
reacti on was Woi96/260% ef | ux. After 24 t he reacti oRCHAS6HO%Hed,
nmet hanol (20 nl) was added and the réﬁtﬁron again set to refl ux.
20 After 1 h, the excess salvents were distilled at at nospheric
pressure. The residue was bulb-to-bul b distilled at reduced
pressure to provide title conpound as a colorless oil, 1.45 g,
86% 25 C. [err] To a stirred solution of
Part B conpound (1.40 g, 8.33 mol) in DM (10 nL) at room
tenperature 30 under argon was added Ph!e[r]tBuS|O (2.6 nm., 9.2
mol )

(25 .

m/z 710 (M+H)

5
m/z 553 (M+H)
Example 87*
i
F
N
\ P |
‘\/\N/.K&\s
10 =/

m/z 556 (M+H)
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WD 96/ 26205 PCT/ US96/ 00824

-243 - and inidazole (1.4 g2l onol) After 2 h_the
reaction was quenched with water and extracted three times with
ether. The organic extracts were conbi ned, dried (NaJer szsq err])
and evapor aVEP6R26208i ve a 5 brown oil.£ rification 0824

chr omat ogr aphy on silica gel (5 x~ c¢m col um, 2:7

di chl or onet hane/ hexanes) gave title conpound as a colorless oil,
1.83 g, 54% 10 D. [err] - To a
stirred solution of Part C conpound (1.73 g, 4.26 mol) in THF (5
m.) at room tenperature under 15 argon was added |ithium borohydride
solution (1.2 nm, 2.4 mol, 2 Min THF). After 16 h, the
reaction m xture was quenched wij.h t ted sodi um
bi carbonate sol ution and extracted thr ee\gr)% ’%’m Et OAc. The
organi c extracts were dried (Na2S ndo 20 evaporated to give title
conmpound as a colorless oil, 1§ 51 g, |_97% The conpound was used

in subsequent N/*F

m/z 598 (M+H)

m/z 660 (M+H)

Example 90* .
O

N F
SN

m/z 618 (M+H)
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reactions without further purification. ' E. [err]
To a stirred solution of Part.::D conpound (1.50 g, 4.12pmmwl) in

di i sopropyl ethyl amine (5 nL)-~&t 10[err]C under argon was added
benzyl oxynet hyl chl ori de 30 (Bond) (0.7 nmL, 4.9 mmll) in one
portion. A wooeena6205 WO 96/ 26205 CT/US96/00824

PCT/ US96/ 00824 - 244- -316 - precipitate began to
formwithin 10 min. After 1 h, hexane was added to the reaction

m xture and the resulting slurry washed with 10% hydrochloric acid
(20 nmL) and once with water. The organic |ayer was 5 dried (MgSOH)
and evaporated to give a |ight yellow oil. Purification by flash

chromat ography on silica

m/z 675 (M+H)

5
m/z 693 (M+H)
: Exanmple 93%
() %
i F
<N
N
NS o |
\/\N/\" C
10

m/z 570 (M+H)
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gel (5 x 20 cm colum, 2:3 di chl oronet hane/ hexane) gave title
! E.

conmpaund as a colarless qil 7 g, .89% 10

[err] To’ tirred solution of Part E conpound (1.72
g, 3.55 mmol) in THF (5 nL) at room tenperature under 15 argon was
added t et r aMR%6f263%oni um f | uori de sol ution ( TBAF, PGI/8S96M082Y . 5
mmol, 1 Min THF). After 1 h, the -B&écti on was quenched with
brine and extracted tw ce with Et OAc. The conbi ned extracts were
dried (Na[err]SQerr]) and evaporated. . Purification by flash

20 chromat ography on silica gel (5 x 12 cmcolum, 1:9

Et QAc/ di chl or onmet hane) provided title conpound as a colorless oil,
774 nmg, 89% G J[err] 25 To a
stirred solution of Part F conpound (770 ng, 3.13 mol),

tri phenyl phosphi ne (826 ngy, 3.15 Exampde94hd i ni dazole (470 ng, 6.9
nmmol) in THF (10 nl) 30 atgTy moterrperature under argon was added a
sol ution

m/z 677 (M+H)

m/z 677 (M+H)

10
m/z 643 (M+H)
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WD 96/ 26205 PCT/ US96/ 00824

- 245 - of .i@di.ne (800 ny, 3.15 mml) in THF (5 nL) dropw se
over 10 min. The reaction-fxture was diluted with et her and
washed once with saturated sodi um bi carbonate (containing 5%
NaHS( err]) . widwsr2ese8ani c 5 extract was dried (Na[err]rayessmiszhnd
evapor at ed. Purification by flash chﬁﬁﬁﬁtography on silica gel (5
X 10 cm col um, dichl oronet hane) provided title ~conmpound as a
colorless oil, 935 ng, 84% . 10 H [err]

To a solution of 9-fluorenecarboxylic acid (631 nmy, 3.0 mol) in
THF (5 nmL) under argon at -10[err]C 15 was added a solution of sodium
bis(trinethylsilyl)- amde (6.2 nm, 6.2 mol, 1 Min THF) over 10
m n. The resulting slurry was stirred 60 _nin and then a

solution of Part G conpound (930 ng, 2.61

m/z 661 (M+H)

m/z 661 (M+H)

10
m/z 644 (M+H)

SUBSTITUTE SHEET (RULE 26)



THF (5 nL) was added. The reaction was allowed to 20 warmto room

tenperature and stirred Aft®er.d48 h, the reaction was

with 10%citric acid ~“solution and extracted twice with Et OAc. The
organic extracts were. conbined, dried (MygSgJ err]) and evapor at ed.
The oily resWR®/2805 di ssol ved i n di chl oronet hane (10 2BCT/H896/0082d
treated, at roomtenperature, wth oxalyl -319- ‘chloride (0.52 nm., 6.0
mml) and DVF (0.1 nL). After 1 h, the reaction was evaporated
and then redi ssol ved #in dichloromethane (5 nL). This solution was
added, dropwi se over 10 min, to a stirred slurry of 30
trifluoroethylam ne hydrochloride (502 ng, 3.70 mmol) and Et[err]N
(1.12 nL, 8 mml) in dichloronethane (10 m) at O[err] C under
argon. After 1 h, the reaction was V\O, 96‘%@205

PCT/ US96/ 00824 _ : guenched
with 10%citric acid solution and exfgr 8 twice with Et OAc. The
organi c extgracts were conbi ried (MgSO err]) and evapor at ed.
Purification by flash chromat W 20 cmcolum, 1 L 5

di chl oronet hane, then 5:95 ether/dic et ha f to provi de

.[err] , 375 ny, 47%and then title

N g
N
m/z 592 (M+H)
5
cl
I
m/z 675 (M+H)
Example 102%
() 9
l F
S1N
(o]
o
m o) I/sl\_
LA A L
1/
10

m/z €88 (M+H)

SUBSTITUTE SHEET (RULE 26)



conmpound, 120 ng, 9% as colorless. oils. [err] 10

A stirred slurry of Part H cenpound (108 ny, - 0. 208 mol )-.and .20%
Pd(OH)[err]-on-carbon (200 ng):-in cycl ohexene (2 nL) and ethanol (5
m.) was refl uxed 15 for 2 h under argon. The reaction was cool ed,
evapor at ed, ¢liggéhemswW th Et OAc, dried (MgSO err]) and pcCTirusst/eosad
through a 0.75 mnylon filter. Evaporation -320- provided title conpound
as a colorless oil, 53 ny, 64% 20 [err]

To a solution of Part | conpound (50.9 ny, 25 0.128 mmol) and
pyridine (68 nL, 0.8 nmol) in di chl oronethane (1 nL) at Of[err]C
under argon was added triflic anhydride [40 nL, 0.15 mmol) over 2
m n. After 1 h, the reaction was quenched with 1 M

m/z 660 (M+H)

&
m/z 709 (M+H)
Example 105*
OF
. N F
~F
@ .

10 N
m/z 634 (M+H)

SUBSTITUTE SHEET (RULE 26)



WD 96/ 26205 PCT/ US96/ 00824

-247 - hydrochloric acid and extracted tw ce w th_Et OAc.

The organic extracts were conbined, dried (MgS err]) and

evaporated to give title conpound as an orange crystalline solid,
68 ng, 100% 5 K. [err] = K(1) &err

To a sol utW®meRS_ hi phenyl carboxylic aci d32 (31. US9649824 101 ) i n

nmet hyl ene chl oride (300 m) was

m/z 683 (M+H)

m/z 688 (M+H)

..» N’\1§£ Fq;F
O /n

. W\o

m/z 709 (M+H)

SUBSTITUTE SHEET (RULE 26)



added the oxalyl chloride (21 m, 280 muol), foll owed 15 by a few
drops .of DMF. The reactions:i: ed .——-Vigorously and was stirred.under
argon at roomtenp 2h:-.The sol vent was evaporated in vacuo at |ess
t han 25[err] C, and the residue was dissolved in nethyl ene

chloride (250 m). This solution was added dropw se 20 to_a sol ution
of 4-am nober¥9Q96/62p%r i di ne (Al dri ch, 0g, 130 nmoPFTEA00824
triethylanmne (46 m, 330 nnDI) in met ene chloride (200 m) at
-5[err]C. The reaction “s&tirred 30 minutes at that tenperature after
addi tion was conplete The reaction m xture was washed tw ce

25 with water and once with brine. The organic |ayer was dried
(Na[err]Sderr]), and the solvent was renoved in vacuo to give
title conpound as a light yellow solid (56.6 g, 95.4%vyield).

WD 96/ 26205 PCT/ p/ 00824

- 248 - K(2).

o
r
, K

@

m/z 619 (M+H)

m/z 663 (M+H)

10
m/z 653 (M+H)
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5 To a solution of Part K(1) compound (55.5 g, 150 mml ) in
ethanol (500 m) was added cyc] ohexeng (167 m. 1.6 nol)_and 20%
pal | adi um hydr oxi de on carbon (11.1 g). The reaction was heated to
refl ux and stirred at that tenperature 2.75 h. The warm 10
reaction was filtered through Celite[err] and rinsed with et hanol
and met hanoVO2®2% i | trate was concentrat ed 3 in vac PETUSIRMS o
light yellow oil. This oil was tritﬁrfr"e'd twice with ether to give
a light yellow solid (30.1 g). 15 L. [err]

To a stirred solution of Part J conmpound (68 20 ng.0.126 mol ) in
toluene (2 nL) at roomtenperature under argon was added Part K
conmpound (84 ng, 0.3 nmmol) in DM (0.5 nlL). The solution was heated
to 50[err]C. After 14 h, the reaction was cool ed, diluted

wi th ether and washed once with saturate | U « 25 Dbicarbonate
solution. The organic |ayer was drjed Exm%err]sqgr]) and
evaporated. Purification by flash chromat ography on silica gel (1

x 10 cm col um, Et OAC) pPINQy titIchorrpound as the free base as
a N
F
NS o F

m/z 686 (M+H)

5 Example 113*
0
! F
N F

m/z 678 (M+H

SUBSTITUTE SHEET (RULE 26)



WD 96/ 26205 : PCT/ US96/ 00824

- 249 - _ white foam. 57.nmy, 68% The foamwas diluted wth

di chl oronet hane and 0.1 nL of 4 N hydrochloric acid. Evaporati on
provided the HC salt of the title conpound, 59 ng, np
115-118[err] C. 5 - TLC. Rerr] =0.20 (free base, EtQAc, Silica
gel 60) WO 968208 Spectrometry: (el ectrospray, + ions) PCTHUSI6NE ogo
( MrH) 10 Exanpl e3%X°

9-[4-[4-[[(4 -Chloro-[1,1"- bi"*:-'r’j':henyl ]-2-yl)carbonyl]-
am no] -1 -piperidinyl]butyl]-N(2,2,2-trifluoroethyl)-
9H- f | uor ene- 9- car boxam de, nonohydrochl ori de [err]

Example 114*

®

NKe
O F

N’\i o o
K/\ij
o
'Y
CH,

m/z 610 (M+H)

5
m/z 610 (M+H)
Example 116*
i
o
H,C”
10 ?

m/z 610 (M+H)
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15 HC salt
title conpound was prepared hy the

A [err] 20
nmet hod of Meyers by Grignard

The

addi ti on of p-chlorophenyl mg-
o- met hoxy- phenyl -1, 1- di met hyl -
HC1. WD 96/ 26205

PCT/ US96/ 008W# 96/126205

m/z 638 (M+H)

m/z 723 (M+H)

10

m/z 589 (M+H)

nesi um bronm de to
i soxazol e and hydrolysis with 6 N

-250 - PCT/US96/00824

- 325 -

SUBSTITUTE SHEET (RULE 26)



B. 9-[4-[4-[[[(4"-Chloro-[1,1-biphenyl]-2-
yl ) carbonyl ] - am no) - |_- pi peridiyl ] butyl]-N-

(2,2,2-trifluoroethyl)- 9H- f [‘uor ene- 9- 5 " car boxani de,
m)nnohydrochol oride To a solution of the Part A aC| d (2.0
g, 8.6 in nethylene chloride (35 m) was added a 2

nmol
sol uti on of o%ﬂ??ﬁ’z‘éﬁ) oride (6.0 m, 12 nmol) di Eﬁf@?mzﬁane

[
followed by a 2 drops of DMF. The 10 reé@?pdn bubbl ed vi gorously and
stirred under argon at RT for 2h. The solvent was evaporated in
vacuo at less than 25[err]C, and the residue was dissolved in
THF (50 m). This solution was added dropwi se to a ' sol ution of
the Exanple 11* Part C diam ne (4.45 g, 15 8.6 mmol ) and
triethylamne (3.54 g, 35 mmol) in THF (150 M) at O[err]C The
reaction stirred in a nelting ice bath 1h and warned to RT and
stirred for 48 h. The reaction m xture was diluted wi'th ethyl

acetate (200 nm.) and washed onceEsamplend@*  The organic 20
| ayer was dried (MgSd err]), and the g ent was renoved in vacuo
to give an off-white solid foam whic purified trituration
with ethyl acetate to give a iFd. The
solid was diluted with ether (100 ni) % treated with iMHO in
ether (10 nL, 10 mml) in give ite powder which was filtered.
ht 55[err] 0 mMm Hg)

The solid was coll ected and™dfi ed

overnight to give 3.95 g (679% of Nt/l\ﬁcqup as a white
powder . 30 np: 140-150[err] C (ES, +ions) mz
660 (M+ H); 1 d isotope pattern. I
A
m/z 638 (M+H)
5
\I
'/l
m/z 638 (M+H)
10 Example 122*
I o
=i | F
N
} F
\
WY g
NN : N.\\(CH,
i ¥
-~

m/z 565 (M+H)
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WD 96/ 26205 PCT/ US96/ 00824

-251-~—~——- —Arat—€atce: f-or Certi-Herttierrl-O-err} F|-
HCO - C, 63.07; H .5.71; N, 5.81 Found: C, 62.79; H,
5.62; N, 6.05. 5 Exanpl e 3*
9-[4-[-4[[(12- (ﬁag&ygﬁ @t hyl ) -2-pi peridinyl]carbonyl] - [US96/008
am no] - | - pi peri di ny ﬁutyl]-l\l—(z,z,z-trifluoro.egéwl)- PCT M
9H- f | uor ene- 9- car boxam de, di hydrochl ori de [err]
Example 123*
(2 3
SONE
SANRN :
O
N | X N\o-
: N

m/z 596 (M+H)

m/z 565 (M+H)

10
m/z 653 (M+H)

SUBSTITUTE SHEET (RULE 26)



A err] 15 Benzyl bromide (700m, 5.7 mmol) was added

dropwi se to a slurry of ethyl pipecalinate hydro-= - chl ori de—{(2-0 g,
5.2 mmol) and pot assi um car bonat e (1.5 ¢g, 11.4 mol) in DVF (10 )
under argon. The reaction was stirred at RT for 2.5 h., then the
20 solvent wag..r d in vacuo. The residue was ParpidrhisedaeAd
bet ween dichld@?ﬁ@@ﬁ%ﬁe (10 nm.) and wal ggg (10 ), anék?ﬁ% aqd@us
| ayer was extracted wi th dichl oromet hane (3 x 10 nL). The conbi ned
organic |l ayers were dried over .sodiumsulfate, then 25 concentrated in
vacuo to give a cloudy oil, which was ' SUBSTI TUTE
SHEET ( RULE 26) WD 96/ 26205
PCT/ US96/ 00824 - 252 -

Example 126*

m/z 678 (M+H)

10 :
m/z 694 (M+H)

SUBSTITUTE SHEET (RULE 26)



chr omat ogr aphyed (10% et hyl acetate in hexane) on silica gel (60

g). Pure fractions were (‘(‘)n‘bl ned and evaporated to give title
corrpound (1.24 g, 97% as a - colorless oil. 5 B.
[err] A b| phasi ¢ m xture of Part A conpound (600 rrg,

10 24%%9@ IN KOH (7.2 nL) in dioxane was stirred

over ni ght e reaction was heated at .égéerr] C P@’U?’Wys The
reacti on was cooled to RT then adj u dtopH2 with IN HO. The
cl oudy m xture was concentrated in vacuo then punped under high
vaccum 15 overnight. The solid product was stirred with
chloroform (10 nL) for 15 mn. then filtered. The filtrate was
concentrated in vacuo to give title conmpound (411 ngy, 67% as a
yel | ow f oam 20 C. [err]

m/z 719 (M+H)

5
F
F
u \ F
N~
&
m/z 654 (M+H)
10

m/z 680 (M+H)

SUBSTITUTE SHEET (RULE 26)



Et hyl 3-(3-di net hyl am no) propyl carbodiim de (164 ng, 0.86 .nmmmol)
was added to a m xture of Exanpl.e.. 25 11* Part C conpound (404 ngy, 0.78

conmpound (200 ng,
and 4-net hyl

mmol ), Part B
(105 ngy, 0.78 mmol),
PCT/ US96/ 00824

mol ) in di chi%?38%%ane (3 nL) under argon.

stirred at RT for 24 h., diluted with
washed wi th saturated
organic 5
over sodium sul fate.

was performed by flash chromatography

0.78 mmol),
nor pholine (300 m ,

hydr oxybenzotri azol e
WD 96/ 26205

2.7
Tg r eaRC T BTPORM24
) g?éhloronethane (20 nmL) and

-253 -

.. "sodi um bi carbonate solution (5 nL). The
| ayer was washed with water (2 x 5 nL) then dried
Evaporati on gave a yel |l ow gum

Purification
(4% met hanol in

di chl oronet hane) on silica gel (50 g). Pure fractions were

conbi ned and evaporated to 10 give gl | £0i 1. The resulting
product was di ssol ved in net hanoﬁ%@haﬁ% a solution of
hydrochl oric acid in ethyl ether Mgl.1 nL) was added. The
reaction was stirred at RT for g then evaporated to dryness.
The product was dried in 15 -~uuﬁ?36§n (55[err]C, 24 h) to give
title conpound F

i S HyG
L\,l\ s NN

m/z 704 (M+H)

5
m/z 699 {M+H)
Example 134*
(2 5
| "
F
SN :
/ N= F
g A
\/\N%
Le
10

m/z 733 (M+H)
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(302 ng, 54% as a white solid.

(ESL,__*ion):

647 _(MrH) 20 Anal _Calc. for

Clerr]Herr]Cllerr]Flerr]N[err]0[err] * 1.5 H20:

H 6.75; N, 7.50; d, 9.50; F, 7.63 Found: C, 60.

7.40; d, 9.18; F, 7.34

SUBSTI TUTE WPRE220RULE 26)

-331-

Example 135+

(s .

[ )<VOK

ey

m/z 617 (M+H)

m/z 652 (M+H)

10 Hhe
m/z 653 (M+H)

SUBSTITUTE SHEET (RULE 26)

mp. 161-165[err]C V5

C, 61.12;
97: H, 6.77;: N,

PCT/US96/00824



WD 96/ 26205 PCT/ US96/ 00824
-254 - Exanpl e 4%
N-(222Tr|fluoroethyl) 9 [4[4[[[4(tr|fluoro-

met hyl ) [ 1, 1- bi phenyl ] - 2-yl ] car.bonyl ] ami no] - | - pi per -

I di nyl] butyl]- 9H—f| uor ene- 9- car boxam de, 5 rmnohydrochl %QSM
A [err] 6203 To a stirred sol ugbgrl of 0
mmol) in THF (20 m.) at room tenperature under argon was added

triethylamine (2.80 ni, 20.0 fwol), diethyl

m/z 668 (M+H)

5 Example 139*%
O /\|<:=
NN
k‘/!\NLTN\ ‘N/
g

m/z 634 (M+H)

10
m/z 634 (M+H)
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car banyl chloride (2.50 nL, 19.5 mmol) and 15 di et hyl am nopyri di ne
(100—+)——The reactigQnwas -ic.. heated . ta 50C for 18 h. The_reactjon .

was cool ed, diluted .wi'th ether, washed with 10%citric acid
solution, brine and dried (MgSQ err]). Purification by flash

chr omat ogr ap%%ﬁﬁkl ica gel (5x15 cm col um, 20 55:45

hexane/ di chl oro ane) provided title corrpou%ga as aFCHTHEPE oj |
4.35 g, 89% B. [err] . - WD 96/ 26205

PCT/ US96/ 00824 ' - 255 -

To a flane-dried three-necked flask fitted wi th a dropping funnel
and t hernoneter under an argon at nosphere was added THF (100 -niL)
and N, N, N, N t et ramet hyl et hyl ene di am ne (TMEDA, 4.4 nL, 29.2

5 mmol ). The resulting solution was cooled to -73[err]C

Example 141*

m/z 635 (M+H).

m/z 655 (M+H)

10
m/z 617 {(M+H)

SUBSTITUTE SHEET (RULE 26)



and a solution of s-butyllithiumin hexane (22.0 ni, 1.25 M 27.5

mmol ) was added dropwise owgr. 1 mn. . ~ After_30 ni n, a sol ution of
Part A conpound (5.90 g, ..., 22.6 mmpl) in THF (20 m_) was added over
20 m n. 10 After an addrtronal hour, dry carbon di oxi de gas was
bubbl ed through the solution for 30 mn. The cold bat h was renoved
and the reac™QP2S al |l owed to warm to Oferr]C. The 2
sol ution was inmedi ately quenched ~ witP4r0% citric acid sol uti on,
extracted twice with 15 EtOAc, dried (MgSOerr]) and evaporated to
give title conpound as a white solid, np 124-126[err]C, 5.88 g,
85% C. Jerr] A-slurry of Part B
conmpound (2 28 g, 7.47 nmol) in 6 Mhydrochloric acid (25 nlL) under
argon was heated to reflux for 1 h. The reaction was
cooled, diluted with water, washed and filtered. The 25 danp filter
cake was dissolved in EtQAc, dried r]) and evaporated to
give title conmpound as a solid, 1.52 g, 99% np
148-149[err] C : D. rr £
\ 27
CLAL
NJ\%

m/z 572 {M+H)

5
m/z 558 (M+H)
Example 146*
A"
\,, 0 A I
Q \/\/
I
10

m/z 672 (M+H)
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SUBSTI TUTE SHEET (RULE 26) WO 96/ 26205

PCT/JS96/,00824 ' 256-

To a stirred solution of Part C.conmpound (1.50 g, 7.28 mol) in
DMF (20 nL) under argon at room tenperature was added potassium
carbonate ( 0 ol ). The slurry was heated to 50[err]C and
t hen évg %@?ﬁ‘yl sulfate (1.9 nmL, 20 ’m%la}; was added. ”LW”"

h, the reactlon m xture was quenched with 10 citrlc aC|d sol utlon
(20 nL) and extracted twice with et her. The conbi ned extracts were
washed with water, dried (MgSq err]) and evaporated to give the
nmet hyl ester 10 of title conpound as a colorless oil, 1.71 g, 100%
The oil was dissolved in THF (10 nL), 3 M sodi um hydr oxi de
solution (10 nL) was added and the m xture was heated to reflux

under argon for 1 h. The sol utiwﬁi@d poured into cold 1 M
15 hydrochloric acid and extracted tw C di chl or onet hane.
The extracts were conbined, drig (MgSO err]) and evaporated to

give title conpound as a jle solig, 1.45 g, 91% np
105- 107[err] C.

m/z 673 (M+H)

m/z 759 (M+H)

10 A

m/z 698 (M+H)

SUBSTITUTE SHEET (RULE 26)



20 E. [err] " "'To'a stirred solution of Part D

conmpound (1.40 g. 6.36 mmol ) _i.n dichl oronethane (10 nL) .Jprotected
by 25 a Drierite-filled tube at roomtenperature was added :
oxalyl chloride (1.00 nL, 11.5 mmol) and DMF (50 ni). Af ter

t he solution was evaporated and redi ssol ved in dichl (20
m.). To this WO962620555| ytjon, under argon at n:{ m t enper at u?ﬁﬂ%&@@g‘d
30 Et[err]N (1.02 m., 7.33 nnDI) and t hen -2- anf1to- 2- net hyl -

1-propanol (0.70 mL, 7.33 nmol-). An exothermresults in an orange
solution. After 13 h, the reaction WD 96/ 26205
PCT/ US96/ 00824 - 257 - m xture

was diluted wi th dichl oronet hane, washed

m/z 665 (M+H)

m/z 709 (M+H)

10 ~en
m/z 674 (M+H)

SUBSTITUTE SHEET (RULE 26)



twce with 10%citric acid solution, d.'ried' (I\/gsqerr]') and

evaporated to give title conpound as a_ white . . foam 2.08 g, >100%
mat eri al bal ance. F. [err] To a
solution of Part E conpound (2.08 g) in 10 dichl oronethane (20 ni) at
room tenperature and protected by a Drierite-filled tube was added
t hi onyl WO%RE28%} i de (1.9 nL, 23.6 nmmol). The sol ution wRETUSIEN0824
stirred for 2 h, then diluted with dichl oronetfrine and poured into
a 1:1 mxture of ice and saturated 15 sodi um bi carbonate sol ution.
The aqueous | ayer was adjusted to pH 8 with 1 M potassi um hydroxi de
solution and extracted tw ce with dichl oronet hane. The organic
extracts were conbined, dried (NaJerr]S(err]) and evapor at ed.
Purification by flash chronmat ography 20 on silica gel (5 x 10 cm
colum, 1:9 Et OAc/di chl oro- met hage% EEOVI g!e*d title conpound as a
white solid, 1.56 g, 90% vyield st Part D conpound, np
55-57[err] C 25 G [ep To a stirred

sol ution of Part F conpound (1.17 i :

\

K

Stes

'
°.

NE
)

ch,
o,

m/z 688 (M+H)

m/z 675 (M+H) | .

10
m/z 695 (M+H)

SUBSTITUTE SHEET (RULE 26)



g, 4.28 mol) in THF (10 nL) at O[err]C u

PCT/ US96/ 00824

sol uti on of phenyl magnesi um brom de (1.7 ni,
After stirring an additional 10 mn,

the reaction allowed to stir at room r e.
5 After 2 h, W¥WActi on was quenched with s t ed ';&%%ﬂw{n

chloride solution and extracted twice with
conbi ned, dried (Na2SO4) '

mol ) over 5 mn.
was renoved and

Purification by

nder argon was
—..-258 -

WO 96/ 26205
—added a

3 Min ether,
the ice bath

ra
-E’éé‘. Et OAc. The extracts were
and evaporated to give a brown oil.
fl ash chromat ography on silica gel (5 x 15 cm

col um, 10 0.5 L hexane and then dichl oronet hane) provided title
conmpound as a colorless oil, 1.36 g, 100% H [err]
15 A slurry of Part G conpound (1.25 g, 3.91

Example 156*

(.
» e
I

m/z 679 (M+H)

m/z 609 (M+H)

O, Cw

10
m/z 657 (M+H)
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mrol) in 6 Mhydrochloric acid (25 nL) was heated to reflux for 13

h. The—teacti-on—nixtue was—cooled_and —extracted twice with

di chl ormet hane. The extracts 20 were corrbl ned, dried (MgSgerr]) and
evapor at ed. Purification by flash chromat ography on silica gel (5
X 15 cm col ung, ) provided title conpound as a white solid,
395 ng, 38% rrp’%@eﬁzz[err]c 25 [ ergdg . Vo F5FBE%Ws24
PCT/ US96/ 00824 - 259 -

A solution of Part H corrpound (380 ng, 1. 43 mol ) in thionyl
chloride (3 nL) was stirred at room tenperature, protected by a
Drierite-filled tube. After 2 h, the reaction was evaporated and
t hen re- 5 evaporated from di chl oronmet hane. The sem -solid

resi due was di ssolved in dichloronethane (5 nL) and added dropw se

to a solution, at O[err] C under argon, OfE::imI:] 159*

O =
@

m/z 657 (M+H)

SUBSTITUTE SHEET (RULE 26)



Exanple |1* Part C co 57 mmol), Et3N .. (0.7 m, 5
nmol ) and DVAP (50 ngn,mm u 10 _of dichl oronet hane.
After the addition was* ¢ ted the reaction was warned to room

tenperature and stirred for 3 h The reaction m xture was dil uted

wi th Et OAc, washed once with sat urated sodi um bi car

sol ution, dri WO SREEr ] SO err]) .15 and;‘lx)aporat ed. &%ﬂm .
fl ash chronmat ography on silica gel ) CMEEPLNEED SHEETS SG
hexanes/ Et QAc) provided title corrpound (ap _the free base) as a

white foam 640 my, 65% The foam was di s$Bl Peseription : Paged OPased -----
di chl oronmet hane (5 nmL) and treated with 4 M hydr og¢fd Claim(s}0 emedrgf@tqmed

di oxane (0.3 nlL). Evaporation provided t { ] Brawing(e)ingaged .i.heto paged ...

hydrogen chloride salt, 670 nyg, np 129-13 ow}n@‘act : paged ........ Ma[mge_si........;

Spectronetry: (el ectrgsalay, dhaidls)ge, 25 Mz 6 : — -

1. A compound which has the structure

R? s
B“ X
5 or
0 R!
-
R*
> X ’
n. . .
or
-Q
R® N-R? ,
or
n!

10 '

whereQls -E— or —'s— 3

X Is: CHR3, —c— -'CH—?H or 6=C;
R’ R“’ R. Riﬂ
15 RSB, R® and R!0 are independently hydrogen, alkyl,
alkenyl, alkynyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl, or cycloalkylalkyl;
Rl is a fluorenyl-type group of the structure

-RY-2! -AM=-2
12_ o2
R™-2 / \ R%2- 22
81:\-—‘
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SUBSTI TUTE SHEET ( RULE WD 96/ 26205

PCT/ US96/ 00824
Exanpl e 5*

1- pi peridinyl]buty
fl uorene-9-car boxam de N- oxi de [err]

sol uti on of

9 HJ‘!!“!J Illlllll\\l;\l\l“mh it Lgfgm-et hyl ) benzoyl ] ami no] -

t ki f Puot o€t hyl)

To a
WRI268p| e 111* anine free base (8.50 BEYSP6H0&R;,)

in methylene chloride (35 x m) was 2ad8%-a 35% of peracecic acid
10 acetic acid (3.7 m, 15 nmol). An additional 3.7 nL

solution in

10

15

S —

This Sheet Has Been R

LT

i

(a=230r4) E

RV, RY

H‘ls
-Rt- 2! : or - Q-2 Q H

I O Al R~ 22
RY? (CHy),

Q H n“‘

Zl and 22 are the same or different and are
independently a bond, O, S,

$ S8, ., ~NHg— ,—N—C— , —C— or 56—,
o ' (o), ° aliyl © o OH
with the proviso that with respect to B, at least one
of 21 and 22 will be other than a bond; Rl is a bond,
alkylene, alkenylene or alkynylene of up to 10 carbon
atoms; arylene or mixed arylenealkylene; R12 is
hydrogen, alkyl, alkenyl, aryl, haloalkyl, trihaio-
alkyl, trihaloalkylalkyl, heteroaryl, heterocaryl-

SUBSTITUTE SHEET (RULE 26)



of peracetic acid sol

mol ) after 1 h. The

reaction m xture was stirred.for __RI,_diluted wi th toluene
(200 nm.) and the contenﬂm“ M‘L“‘\i}ﬂﬂgt‘mped The residue was punped to
constant wei ght. remai nder was diluted with

CHCL[ err]/ met hanol (100 i, 9 1) and concentrated to give an

of f - whi t e sol (WO 9@%MSWhi ch was recrystalized from a YUV 1y )
di chl or onet hane/ et hanol sol ut.j on. T’h§4§/TeI d of material was 2.3
g. The nother |iquor 20%as purified by flash col unm chromat ogr aphy
on silica gel with 7:93 nethanol /di chl oronethane to give 4.2 ¢

of pure material. The solids were conbined to give 6.5 g (759 of
title conpound as a white solid. 25 np:131-136[err]C, nmaterial then

resolidified: np: 198-200[err] C deconp. WO 96/ 26205
PCT/ US96/ 00824

(ES, + ions) mz 668 (RH¥1 ARGEHREs aEslapkenyl cYc‘lwaE)EY{‘er?'Fylm‘Y-

alkoxy, arylalkoxy or cycloalkylalkyl, with the
provisos that

(1) when R12 is H, aryloxy, alkoxy or _

5 arylalkoxy, then 22 is o sikyl © * O o .

a bond and

(2) when 2z2 is a bond, R!2 cannot be
heteroaryl or heteroarylalkyl;

Z is bond, O, S, N-alkyl, N-aryl, or alkylene

10 or alkenylene from 1 to 5 carbon atoms; R13, R14,:R15,

" and R16 are independently hydrogen, alkyl, halo,
haloalkyl., aryl, cycloalkyl, cycloheteroalkyl,
alkenyl, alkynyl, hydroxy, alkoxy, nitro, amino,
thio, alkylsulfonyl, arylsulfonyl, alkylthio,

15 arylthio, aminocarbonyl, alkylcarbonyloxy,
arylcarbonylamino, alkylcarbonylamino, arylalkyl,
heteroaryl, heteroarylalkyl or aryloxy:

R152 and R162 are independently hydrogen,
alkyl, halo, haloalkyl, aryl, cycloalkyl, cyclo-

20 heteroalkyl, alkenyl, alkynyl, alkoxy, alkyl-
sulfonyl, arylsulfonyl, alkylthio, arylthio, amino-
carbonyl, alkylcarbonyloxy. arylcarbonylamind.
alkylcarbonylamino, arylalkyl, heterocaryl,
heteroarylalkyl or aryloxy: '

25 R2, R3, RY are independently hydrogen, halo,
alkyl, alkenyl, alkoxy, aryloxy, aryl, arylalkyl,
alkylmercapto, arylmercapto, cycloalkyl, cycloalkyl-
alkyl, heteroaryl, heteroarylalkyl hydroxy or
haloalkyl;

30 RS is independently alkyl, alkenyl, alkynyl,
aryl, alkoxy, aryloxy, arylalkoxy, heteroaryl,
arylalkyl, heteroarylalkyl, cycloalkyl, cycloalkyl-
alkyl, polycycloalkyl, polycycloalkylalkyl,

- " cycloalkenyl, cycloheteroalkyl, heteroaryloxy,
Has Been Re; 1aced '
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,CA\:naI57C€;1I7cdi_| fgrog[ eHWF[ err]d +m|;|[ eLr] g)7 » 5
' . : - 5.00; _N.. 5. - , . MU =VSVET Vs LI 0 . D N
5.787 4, 5. 06. ““mgﬂ\mﬁ\\mm“ .

N-(2,2,2-Triluoroethyl) -ttrifluoronethyl) (1, 1-bi phenyl ] - 2-

yl ] carbonyl ] am no] - 1- pi peri di nyl ] butyl]-9Hfl uorene-9-carb ]

N- oxi de. é’r’I‘?‘J"s‘ A q—(%ﬁé[] Cllerr] (ng’gm i on of
Exanpl e 10A* conpound (200 ng, 0.2 nmol ) was added to a Of[err]C
solution of saturated NaHCO err] (5 nl). After several 15 mnutes, a
CHerr]Cd[err] (2 mM) solution of neta- chl or oper benzoic acid (63
ng, 80% 0.292 nmol) was added. A further anount of

nmet a- chl or oper benzoi ¢ acid (23 ng, 80% 0.107 muol) was added in
t hree portions over the next 1 h while the reaction was 20

allowed to cone to r n&y T cid ) re was
partitioned between %%%gﬂgﬁﬁ s&ah’t rlét gg&@eiéﬁkﬁ{l\gﬁdgﬁ{ﬁlﬁ#ér. 1.45 h.
The aqueous | ayer wadlkgpyletigyl. hetercarylrarbanvl, emispy|eikyisming.ne

organi cs dried over MNggbaMino, hetercazgplaminsendyelioaikyloxgecuo to a
col orless foam (200

chromat ography (sili (%ﬂg'g%ﬁ‘%%girﬁrso?;hglgf ?ﬁgyﬁﬁ‘%ﬁ%%ﬁ Hs‘;:'i?.QtQéi Eﬂmhcm o
MeOH CH err] C [erd], avaahabbe, qAXNInCALEms] With ] v Bh OFVANBF@YPS OH, to
give title conpound gélécted fvomYyiregeh, aia¥o, alkyl, haléhbkyEss solid:
mp 136-142[err] C [shyhikg, 110l fldhidey, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloheteroalkyl, cyclohetero-
alkylalkyl, aryl, heteroaryl, arylalkyl, arylcyclo-

10 alkyl, arylalkenyl, arylalkynyl, aryloxy, aryloxy-
alkyl, arylalkoxy, arylazo, heteroaryloxoc, hetero-
arylalkyl, hetercarylalkenyl, heterocaryloxy, hydroxy,
nitro, cyano, amino, substituted amino, thiol,
alkylthio, arylthio, heteroarylthio, arylthioalkyl,

15 alkylcarbonyl, arylcarbonyl, arylaminocarbonyl,
alkoxycarbonyl, aminocarbonyl, alkynylaminocarbonyl,
alkylaminocarbonyl, alkenylaminocarbonyl, alkylcar-
bonyloxy, arylcarbonyloxy, alkylcarbonylamino,
arylcarbonylamino, arylsulfinyl, arylsulfinylalkyl,

20 arylsulfonyl, alkylsulfonyl, arvlsulfonylamino,
heteroarylcarbonylamino, heteroarylsulfinyl,
heteroarylthic, hetercarylsulfonyl, alkylsulfinyls

R® is hydrogen or C3-C4 alkyl or C3;-Ca
alkenyl; all optionally substituted with 1, 2, 3 or 4

25 groups which may independently be any of the

substituents listed in the definition of RS set out

above;
A S LN A S
O w &
30 are the same or different and are independently

selected from heterocaryl containing 5- or 6-ring
members; and

ol

This Sheet Has Been Reﬂlaoed :
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WD 96/ 26205 . PCT/ US96/ C0824
262 - L L. CH err]d[err]). M5 —
(el ectrospray, + mmmuﬂ"mmnmﬁ( MeH) .
Exanpl e 6B* R Y B B-aa
N-(2,2,2-Trifluoroethyl)-9-[4-[4-[[[4" -(trifl uororrethyl)[l,il(;aél}"gsgg -2-
yl | car bonyl | MR %6298 pi peri di nyl ] butyl ] - 9I—|—f-_|51£)‘{ ene- 9- car boxarni dg, 5
N- oxi de. [err] - {Alternative Preparation)
To a CH err]Cl[err] (20 m ) sofution of Exanple | 0A* 10 conmpound
(5.3 g, 7.64 mmol ) in an adi abatic water bat h was added peracetic
acid (1.7 m, 32%in AcCOH, 8.08 mmol ). A further anount of
peracetic acid (0.9 m, 32%in AcOH, 4.28 nmol, 12.3 nmol total)
‘was added in three portions over the next 1.5 h. The
0
Y—E\)N‘n‘
N-oxides thereof; and

pharmaceutically acceptable salts thereof.
2. The compound as defined in Claim 1 having
the formula

-
] X 3
_i: | N N—R
5 R® .
or
Se A~k
z N
R. nl
or
” (o}
X N— R!
o | »_C
s -
n‘ R10
R® ,
10 or
e bt 'R’
Re N
n’—[:— | N—C)
ﬂ‘ . Rlﬂ
n .
or
HI
r\’ N N—R!
R |
Sz Z
R‘ R10
R’ ’
or

This Sheet Has Been Reﬂlaced
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15 reaction m xture Wi tween CH err]C[err] and
1IN KOH. the aqueous Iml@ag""ﬂqm ce_wth : CHerr]Cllerr],
ede W

t he conbi ned organi cs was r]O dried over
Na[err]SOJerr], and concentrated in vacuo to a foam (4.95 g). The
resi due was crystalized fromhot EtOH 20 and H20 to give a colorless
sol i d cont 3966205t | | | i npure solid. The crude RET/US%%6408245.5 ¢,
conbi ned with an identical reacti®4R-starting with 0.93 mol
Exanpl e 10A* conpound) coul d be purified by flash col um
chromat ography (silica gel, 200 g), eluting 25 with 10%
MeOH CH err]Cl[err] to give the title conpound (3.5 _ g, 57%
yield) as a colorless solid. _ WO 96/ 26205
PCT/ US96/ 00824 - -263 - .
Exampl e 7* 9-[4-[4-[[2-(2-Benzot hi azol yl ) benzoyl ] am no] -1 -
pi peridinyl]Jbutyl]-N(2,2,2-trifluoroethyl)-®H E"
fl uor ene- 9- car boxam de, N oxi de [ & ¢ N
L |
% Az
R R
R.
or
X
£ O
° 14
or
R )
n’—-r:' |
59
5 Rt o
o [4
. V4
\—"/\N‘n'
the N-oxides thereof and

pharmaceutically acceptable salts thereof.

3. . The compound as defined in Claim 1 having
the formula

10
o o R
N
Sy O S
R® _ or R® or
0 e ¥
»n N
HS/ z\' : N~ R! _HS/ E\ I"{)
R® or R® ]

15 4. The compound as defined in Claim 1 having
the formula

This Sheet Has Been Replaced
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A sol ution Exanple 9* con‘iﬁlund free base, 14.589 g, 21.3 nmol

) in
CHerr]Q[err] (‘ 300 m Hmuﬂm errperat.u.tﬁ was treatedwith 4.40
. 32% peracetic After 2 hours, additional

peracetic acid solution (1.2 n1_ vas °adfed and sti Fri ng conti nued
for 1 hour. The m xture was guenched with saturated Nchg err! and
t he CH[ err] CW@P§36285ay er 15 was separ at ed. The organi c eX¢VY

washed with hal f -sat ur.ated NaCl, dri- 6('Na[err]SC][err]) and
filtered. The sol utiz6fi Was dlluted with EtOAc (= 200 nmL) and

|l et stand to give a white precipitate which was col | ected by
filtration, washed with Et OAc and Et[err] O 20 and dried in vacuo to
give title conmpound (8.582 g, 55% corrected for solvent): np
189- 191 err] C. M5: ESI (MtH)[err] 699; (MH[err] 697.

WD 96/ 26205 : PCT/ US96/ 00824

-264 - '

)k "C““ o

5. The compound as defined in Claim 1 wherein

Rl is
5
‘R“'Z’
R12- 22
or
10 )]
€. The compound as defined in Claim 5. wherein
Rl is
or
15 B

Z is a bond, O or §;
R13, R14, R1S5 and R1® are each H or one of RIS

and R16 and one of R!3 and R!4 are halogen;

Sheet Has Been RT : ’
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= Ol

Z(Q

e
2.

-
(2

r

[
2

A ST m;ﬁiﬁmp' e G

[err]

To a stirred slurry " of

r] (2.05 g, 12. 0 mml) Exarrple 11* Part C conpound (6.22 g,
0 _
WO 96/26205 PCTNUS96/00824
- 347 -
Z1l is a bond or C=0;
R11 is alkylene or alkenylene;
O
R12Z - 22 j5 RP=NH-C— ; or R C— ;
R12a js alkyl, fluorinated lower alkyl or
5 polyfluorinated lower alkyl.
7. The compound as defined in Claim 1 having
the structrure
R“
.Q
R \N—CN—H“-—Z‘
Y
. 'R"
0 1 |
whereQils —c— OfF -5
° ;
10 Z is a bond, O or S; .
where RS is cycloalkyl, phenyl, aryl,
heteroaryl, or cycloalkyl, phenyl, aryl or
hetercaryl, independently substituted at the ortho
position with alkyl, alkoxy, haloalkyl (optionally
15 substituted with up to 5 halogens). trifluoromethyl,
aryl, aryloxy, haloalkoxy {(optionally substituted
with up to 5 halogens), arvlalkyl or arylalkoxy;
RS is H or CHi;
R13 and R15 are independently H or F;
20 z! is a bond:
R11l is alkylene;
0 e
Rl12 - g2 jg alkyl=NH-C— oOr CFaalkylNHC— ,
or Z2 is a bond and R12 is alkyl.
" This Sht.et Has Been Reﬂ
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10 nmol),

HOBt *H err] O (1. 80 g 12. 0 nmol ) th ane_(100. ) at
roomtenperature under arg I“ (2.61 g, 13.7 mmol).
Wthin 1 h, a clear yeIIow ‘“MH“ had formed. After 3 h, the

reaction m xture 15 was partltloned bet ween Et CAc and sat éﬁé@%‘
sodi um WORsREM$onat e sol uti on. The orga extract was Wa

with brine, dried (Na[err]SJerr]) and evaporé{yég' The resul ting
solid was recrystallized from*"Et OAc/ hexanes to give the free base
of the title conpound, 6.56 g, VO 96/ 26205

PCT/ US96/ 00824 -265 - . 91%
np 201-202[err]C. The free base was dissolved in di chl or onet hane
(25 nmL) and treated with 4 M hydrogen ' chloride in di oxane (3 n).
Evaporati on provided |t S hydr ogen chl e sal t,
an 5 anor phous sol,jd, 7. 15 gﬁe (B 33 g @dﬁ;& ICH Forin
Jerr]Herr]d F[err]N[éTflr"] eﬁer!iﬂ* 4@ 21 5 2 mond.] end R12-22 isg )

di oxane: C, 61.558 H 5.88; N, €236, C1, 10.72 10

Found:. C, 61.56; H, 5.8@:(%&5{1:@—% f&%g-c—

9. The compound as defined in Claim 7 having
5§ the structure

o

and R12 is trifluoromethylalkyl or alkyl.
10. The compound as defined in Claim 1 having
10 the structrure

815
e e
where Qls -G Of o= .s;-—
c .

Z is a bond, O or S;
where R5 is cycloalkyl, phenyl, aryl,

15 heteroaryl, or cycloalkyl, phenyl, aryl or
heterocaryl, independently substituted at the ortho
position with alkyl, alkoxy, haloalkyl (optionally
substituted with up to 5 halogens), trifluoromethyl,
aryl, aryloxy, haloalkoxy (optionally substituted

20 with up to 5 halogens), arylalkyl or arylalkoxy:

Rf is H or CHi;
R13 and R15 are independently H or F;
21 is a bond;

This Sheet Has Been Replaced
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compound (635 g, _1; oUIIJIﬁIHIHIIIlHlllHEFIII% prtaridoare 0 (o g 1o

mmol) 1 n di chl or onet hafie {20 m" &nd* sat urated sodi um bi carbonate
solution (5 nL) at room t enperature under argon, was added

m chl or oper benzoi c 20 acid (mCPBA, 220 ng, 80% purity,

portionw se WQRL626208 course ‘of 20 min. After é B thécggggpbéﬁ was
di luted with dichl oronet hane. and wasfgd®twi ce with saturated sodi um
bi car bonat e sol uti on#¥:The organic |ayer was dried (MgSQ err]) and
25 evaporated. Purification by flash chromatography on silica gel
(5 x 15 cm col um, 3:17 net hanol / Et OAc) fol |l owed by redissol ving

t he evaporated residue in di chl oronet hane and filtration through a
2 mM nyl on

R1l is alkylene;

R12 - 22 js o o
alkyl—C— or R1%—g—
R122 jg alkyl, fluorinated lower alkyl or
5 polyfluorinated lower alkyl, '
or 22 is a bond and R12 is alkyl.
11. The compound as defined in Claim 1 which
is: _ .
s 9-[3-(4-(2,3-dihydro-l-oxo-lH-isoindol-24;l)-
10 1-piperidinyl]-propyl)-N-propyl-9H-fluorene-9-
carboxamide;
2,3~-dihydro-2-[1-{4-ox0o-4-(9-propyl-9H-
fluoren-9-yl}butyl)-4-piperidinyl]-1H-isoindol-1-one
or its monohydrbchloride salt;
15 (E)-9-[4-[4-(1,3-dihydro-1-oxo-2H-isoindol-2~
yl)-1-piperidinyl] -2-butenyl-2,7-difluoro-N-{(2,2,2-
- trifluoroethyl)-9H-£fluorene-9-carboxamide;
9~-{4-[4-{1,3-dihydro-l1-oxo-2H-isoindol-2-yl)~-
i-piper-idinyl}butyl}-2,7-difluoro-N-(2,2,2-
20 trifluoroethyl)-9H-flucrene-9-carboxamide; .
{Z2)-9~[4-[4~(2,3~dihydro-1-oxo-1H~isoindol-2-
y1l)~1-piperidinyl] ~-2-butenyl}-N-propyl-9H-£fluorene-9-
carboxamide;
2,3-dihydro~-2~[1~[2-ox0-2-({9-propyl-9H-
25 fluoren-9-yl)ethyl)-4-piperidinyl]-1H-isoindol-1-one;
{E)-9-]4-[4-(2,3~-dihydro-l1-oxo-1H~isoindol-2-
yl)-l-piperidinyl)-2-butenyl] -N-propyl-9H-fluorene-9-
carboxamide;
9-[3-[4-(2,3-dihydro-1~oxo~1H-isoindol-2-yl) -
30 1-piperidinyl])-propyl]-N-propyl-9H-fluorene-9-
carboxamide;

This Sheet Has Been Rei
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\

Y\ngg/ 262?_5 ”"I"””'”"J’,ﬂﬂ !&t’ﬂ/l ded title cnmnmnpgﬁagsg%g?géism_l d,
450 err] M CROAnal . Cal cd for

qmﬂHMH]GHeHHqHQQeH] 15HMH]O+06 5 Et CAC.
C, 61.27; H 6.22;: N 6.22;: d, 5.11; F, 8.21 Foun %s %;
6.38: N, 6. 09,‘”@6{2@519; F, 8. 21 rkﬁl

p@g&_Spectronet
(el ectrospray, + ions) 10 mz 614 (MtH)
9-[4-[4-[[2-(2-Benzot hi azol yl ) benzoyl ] am nol -1 - pi peri di nyl ] butyl)-N
(2,2,2-trifluoroethyl)-9H fl uorene-9-carboxam de, nonohydrochl ori de.
[err]

9-[4-(4-[[(1,1-dimethylethoxy)}carbonyl]l-
amino]-l—piper-idinyl]-butyl]-N-propyl-9&-fluorene-9-
5 carboxamide;
N-{2-{4-(1,3~dihydro-1-oxo-2H-isoindol-2-yl) -
l-piperidinyl]-ethyl]-9-propyl-9H-fluorene~9-
carboxamide;
9-[4-[4-{[2- {phenoxyphenyl)carbonyllamino}l-1-

10 piperidinyl}-butyl]-N-propyl-9H-fluorene-9-

carboxamide; '
9-[5-[4-(1,3-dihydro-1-oxo-2H~isoindol-2-yl) -

l-piperidinyl]-pentyl]-N-propyl-9H-fluorene~9-

carboxamide; .

15 9-(4-[4-(benzoylamino) ~1-piperidinyl]butyl]-N-

propyl-9H-£fluorene-9-carboxamide;

8-f{4-~[4-(2,3~-dihydro-l1-oxo-1H-isoindol-~2-yl) -
l-piperidinyl]-butyl]-N-(2,2,2-trifluoroethyl)-9H-
fluorene-9-carboxamide;

20 9-[2-[4-(2,3-dihydro-1-oxo-1H-isoindol-2-yl)-
l-piperidinyl]-ethyl]-N-propyl-9H-fluorene-9-
carboxamide;

9—[4-[4-(acetylamino)-l—piperidinyl]bucyl]-N—
propyl-9H-£fluorene-9-carboxamide;

25 N-ethyl-9-{4-{(4-(2,3-dihydro-1~oxo~1H-
isoindol-2-yl)-l-piperidinyl]butyl]-9H-fluorene-9-
carboxamide;

N s upsTTUTE SHEET (RULS 26



Aslurry of phthalic M 20 mol) and

2 sl T oo g o e

ux for 3 hours. The cool ed

reaction m xture was “po Qred into [err] 400 nL ice water to give a
gunmy precipitate: The m xture was extracted w th Et OA

VO 96/ 262030 96/26205 - 351 .PCT/ US96/ 008SHUS?

-267 - and the; EtCAc extract was washed with 1 N HCl and

H err]O. The organic |ayer mﬁé ‘extracted three tines wi th saturated
NaHCO err] and the pool ed bicarbonate extracts were acidified with
6 NHCL to give a 5 precipitate which was collected by filtration
washed with Herr]0, and dried in vacuo to give title conpound

9-(4-[4-(2,3-dihydro-1-oxo~1H-isoindol-2~yl) -
l-piperidinyl)butyl)-N-2, 2,2-trifluoroethyl-9H-
xanthene-9-carboxamide;

9-[4-[4-1{2,3-dihydro-l-oxo-1H-isoindol-2-yl)}-

5 1-piperidinyl]-butyl)-N-propyl-9H-xanthene-9-
carboxamide;

9-[4-[{4-(2,3~-dihydro-1,3-dioxo-1H-isoindol-2-
vl)-1l-piperidinyl]}butyl]-N-propyl-98-fluorene-9-
carboxamide;

10 9-{4-[4-(2,3-dihydro-1~oxo-1H-isoindol-2-yl}-
l-piperidinyl]}-butyl]-N-propyl-9H-indeno(2,1- '
blpyridine-9-carboxamide;

2,3-dihydro-2-[1~-{4-hydroxy-4- (9-propyl-9H-
fluoren-9-yllbutyl] -4~piperidinyl]-1H-isoindol-1-one;

15 2,3-dihydro~2-{1-(3-[ (9-propyl~9H-fluoren-9-
yl)ithiolpropyl]l-d4-piperidinyl}-1H-isoindol-1-one;

2,3-dihydro~-2-[1-[3-[(9-propyl-9H-Eluoren-9-
vl)sulfonyl)propyl) -4-piperidinyl}-1H~isoindol-1-one;
cis-9-[4-[4-(2,3~dihydro-l1H~isoindol-2-yl)-1-

20 piperidinyl)jbutyl}~N-propyl-9H-£fluorene-9-
carboxamide;

2,3~-dihydro-1-[4-1{4~(2, 3-dihydro-1-oxo-1H-,
isoindol-2-~yl)-l-piperidinyllbutyl] -N-propyl-1H-
* indene-~-l-carboxamide; '

25 trans-2,3-dihydro-1-{4-[4-(2,3-dihydro-1-oxo-
1H-isoindol-2-yl)-l-piperidinyl]lbutyl]}-2-phenyl-N-
propyl-1H-indene-l-carboxamide;

1-(4-[{4-(2,3~dihydro-1-oxo~-1H-isoindol-2-yl) -
l-piperidinyl]butyl])-2-phenyl-N-propyl-1H-indene-1-

30 carboxamide;

2-[1-[4-[9- (butylsulfonyl)~9H-fluoren-9~
yllbutyl]-4-piperidinyl]-2,3-dihydro-1H-isoindol-1-
one;

This Sheet Has Been Reilaced
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(11.27 g, 92% as a whit SO|Id 188-1I89[err]C. B. [err]

Eganpl e 11* Part C'A\dlslalrjnr %"’”M"W'gﬁ —(n_TZ’rDP;lS 980 Pgog-l[err_]-a—[“e?p?

(80 m.) was treated with N—net yl" mor pholine (2.1 nl, 1.93 g, 19.
mol ) and DVF (6 The slurry was then treated suq&gﬁﬁgg mnth
HOBT hydrate WO%®2625 8. 3 mml) and EDAC (1.63Qg, '?“

m xt ure becanme honbgeneous within 3 hours After 4 hours, the
solution was partitioned -20 between Et OAc/Et[err] O and saturated
NaHCCO3. The organic | ayer was separated, washed twice with Herr]O
and bri ne, then dried (Na[err]SOerr]), filtered, and stri pped.

Fl ash chromat ography (Merck Sierr], 8/92-MeOH CH err]C[err])
gave title conpound (5.369 g, 103% of theory, 96% 25 corrected

for solvent) as a white foam g_p4-{14-[(1,1-dimethylethoxy)carbonyl]-
' amino} ~l-piperidinyl]lbutyl}-2,7-difluoro-N-(2,2,2-
trifluoroethyl) -SH-fluorene-9-carboxamide;

9-{4-{4-[ (2-phenoxybenzoyl)amino}-1-

5 piperidinyl)butyl)-N-{(2,2,2-trifluoroethyl)-9H-
fluorene-9%-carboxamide;

9-{4~[[4~(benzoylamino) ~1l-piperidinyl]lbutyl}-
2,7-difluore-N-(2,2,2-trifluorcethyl}-9H~-fluorene-9-
carboxamide;

i0 9-[4-[[4~(1,3-dihydro-1,3-dioxo-2H~isoindol-2-
yvl)-l-piperidinylj}butyl]-2,7-difluoro-N-(2,2,2-
trifluoroethyl) -9H-fluorene-9-carboxamide;

2,7-difluorxo-9-[4-[[4-[ {2-phenoxybenzolyl)-
amino) ~l-piperidinyl)butyl]-N-{(2,2,2-trifluoro-

15 ethyl)-9H-fluorene-9-carboxamide;

9-[4-[4-(benzoylamino) -1-piperidinyl]butyl) -N-
(2,2,2-trifluorocethyl) -9H-£fluorene-9-carboxamide;

2,3-dihydro-2-[1-{4-{9- (1-Ooxopentyl) -98-
fluoren-9-yllbutyl]-4-piperidinyl) -1H~isoindol-1l-one;

20 2,3-dihydro-2-[1~(l1-ox0-3,3-diphenylpropyl) -4~
piperidinyll—ln-isoindol-l-one:

[1-14-[9~[ (propylamino) carbonyl] -9H-fluoren-9-
ylibutyl]l~-3-piperidinyljcarbamic acid, phenylmethyl
ester;

25 9-[4-[4-(2,3-dihydro-1-oxo-1H-isoindol-~2-yl) -
l-piperidinyl]butyl]-N-(2,2,2~trifluorocethyl) -9H-
fluorene-9-carboxamide;

 9-{4-[4-(2,3-dihydro-1-oxo-1H-isoindol-2-yl}-
l-piperidinyllbutyl}-N-{(2,2,2-trifluorocethyl)-9H-

30 fluorene-9-carboxamide;

9-[4-[{3-(benzoylaminoc)-l-piperidinyljbutyl]-N-
propyl-9H-fluorene-9-carboxamide;
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WD 96/ 26205 PCT/ US96/ 00824

- 268 - Part B
compound (The fre_"B—'eH“‘mEum‘!““ Hl “l‘ 5 nmmol corrected for solvent)
was di ssolved in = of 1, 4 di oxane and treated with 2.2 nL of
4 NHCL in 1,4 di oxane at roon1tenperature The resultin
homogeneouswwiseksaos vas added via canula to_g350 ni PC“Y*“@@?%rr]O
with rapid swirling. The precipitate was E “collected by filtration,
washed with Et[err] O and dti-ed in vacuo at 45[err]C to give title
conmpound (5.113 g, 95% - corrected for solvent) as a white solid.

MS (ESI): (N%FD[err] 683; (MH)[err] 68L1. 15

Exanpl e | OA*

9-[4-[4-]] 2- (2,2,2-TriIuoroethoxy)benzoyl]anino]-l-piperidinyI]butyI]-,
N-(2,2,2-trifluoroet hyl) - 9Hyf }jorgner O CAHPRRT: 98- o fBROIHArAN abh d8-
vl)-1l-piperidinyl]}butyl])-N-propyl-9H-£fluorene-9-
carboxamide;
9-[4-[4-(2,3-dihydro-1-oxo~-1lH-isoindol-2-yl)}-

§ 1l-piperidinyl]lbutyl]-N-(2,2,3,3,4,4,4-heptafluoro-

butyl) -9H-fluorene-9-carboxamide;
9-[4-[[4-[(1,l-dimethylethoxy)carbonyl]-
amino] -l1-piperidinyllbutyl])-3, 6-difluoro-N-(2,2,2-
trifluoroethyl)-9H-fluorene-9-carboxamide;

10 1-{4-{4-(1,3-dihydro-1-oxo-2K-isoindol-2-yl) -~
l-piperidinyl]lbutyl]-2-methyl-N-(2,2,2-trifluoro-
ethyl) -1H-indene-1-carboxamide;

9-[4-[4-{1,3-dihydro-1-oxo-2H-isoindol-2-yl)~-
l-piperidinyl)butyl}-N-(2,2,3,3,3-pentafluoro-

15 propyl)-9H-fluorene-9-carboxamide;

1-[4-[4-(),3-dihydro-1-oxo-2H-isoindol-2-yl) -~
l-piperidinyl)butyl]-N-(2,2,2-trifluorcethyl)-1H-
indene-1l-carboxamide;

9-[4-[4-(benzoylamino) -1-piperidinylibutyl] -

20 3,6-difluoro-N-(2,2, 2-tr1f1uoroethyl) -9H-fluorene-9-

carboxamide;

3,6-difluoro-9-{4-{4-[(2-phenoxybenzoyl) -
amino] -l-piperidinyllbutyl]-N-({2,2,2-trifluoro-
ethyl) -9H-fluorene-9-carboxamide;

"l
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To a solution of the acid [err] (3.2g, 12 mmol) in nethyl ene

chloride (35 m)_was _ _ 8m , 21 _mmml)
foll onwed by a fe mﬂ)m l J! he reaction bubbl ed Vi gorously

5 and stirred under argon at ¥oam tenp The sol vent was
evaporated in vacuo at |ess than 25[err]C, and the resi due was

di ssol ved i n YO99428he chloride (50 ). Thi s sol ut iFGTYRE¥0082 e d
dropwi se to a solution of the. Exanpl e PE* Part C di am ne (5.0g,
9.6 mol ) and 10 triet hyI-'.a'-'rri ne (6.7m, 48 mml) in nethylene chloride
(50 mM) at -5[err]C. The reaction stirred ina nelting ice bath
1h. The reaction mxture was diluted with MeC [err] and washed
once with water. The organic | ayer was dried (Na[err]SJerr]), and
t he solvent was renoved in 15 vacuo to give an off-white solid foam
whi ch was purified by flash col um chromat ography (Si CIerr] 8009)
eluted with 5% MeOH: 0. 5%\H[ err] OHg, MeCLl erg] to give cl ear oi |
(5.23g, 91.5%pure). This oil was @

3oai g flash col um
chromat ography (SiJerr], 500g) elNMted F 20 Cl[err] to
give a clear oil (4.11g, 61.4% 2 } yield). ME{'\?’: (4707g) was

di ssol ved in MeCH (25m) 1.1 N ethereal HCL (8.0m) was added.
The sol vent was renpved in veeyo to give ththhe-sgnmpgund

as a white solid foam (4.17Q). &% np 129-142fe VS
(ESI, +ions) mz 694 (MH) e Nadal dalc' d for

Cerr]Herr]Ferr]Nerr]Jerr].HO . 9H
H 5.39; N, 5.62 30 Found: C, 62. 4%

This Sheet Has Been Reﬂll
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9-[ 4- [4 [[2-(2, 2, 2- Tr|fIuoroethoxy)benzoyl)am no] - 1- pi peri di nyl ] butyl]-
N-(2,2,2-trifl uor oet hyl ) - 9H-f | uor ene- 9- car boxam de, rmnohydrochl oride.

| NS96/00824
[err] WO 96/28205 ',_,_A-_.lu__[.e”] -356 -
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Toaslurry of 4" -(trifluor bi phenyl carboxylic acid
(50.0 g, 190 mm_)__ n“m ﬁm}‘m\t @ chloride (500 m) was_added the
oxal yl chloride (28.7 mol) foll owed by DMF (5 drops). The
reacti on bubbl ed vi gor ousfy and stirred at room t enper at ure under
argon 2 h. Al solid had dissol ved and evol ution of gas had ceased.
The sol venWOR886205 15 renpved in vacuo , \r,]é% the resi due PfeUSHS48I4 ved in
met hyl ene chloride (400 m). This solution  “added dropwi se to
a solution of conpound [err], 4- am no-| - benzyl pi peridine (36.4 n,
180 mmol ) and triethylamne (65.4 m, 470 mol) in nethyl ene 20
chloride (300 M) cooled in an ice/brine bath. After the addition
was conplete, a lot of solid had precipitated fromsolution. An
addi ti onal 200 m met hyl ene chl ori de was added. The reaction
stirred WD 96/ 26205

O—«N—C --
QHJ

. This Sheet Has Been R,
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at roomtenperatur ‘18h The reaction was diluted with
met hyl ene chl or‘!mm\a mm‘\“xu ——washed twice with saturated

NaHCJ err], onc rrme s . and once with 1IN KOH The organic |ayer
was dried 5 mnth Na2SO4, and the solvent renoved in vacuo to give

a white solid This solid was ' recrystallized from hedrnbdoslobsad L)
and mashed f@at ane to give title anound as a white solid
(59.1 g, 75. 6 |eId) The not her ||830r was concentrated to
dryness and 10 recrystaldjzed fromhot EtOH (300 M) and washed with
heptane to give a second crop of title conmpound as a white solid
(12.7 g, 16.2%yield). B. [err] To a
solution of Part A conpound (59.0 g, 130 nmol ) in nethanol (300 m)
and et hanol (300 m) was added the cycl ohexene (150 m, 1.5 nol)
and 20% 20 pal | adi um hydr oxi de on carbon (11.8 g) The reaction

was heated in an argon S o reflux (g€

and stirred
é # 't ered through
rennved in vacuo to

99. 6% yi el d).

at that tenperature 2.5
Celite, washed with
gi ve 25 title conpo

NOF ‘* ’
pt hanol and the sg

- This Sheet Has. Been Re'ilaced
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WD 96/ 26205 PCT/ US96/ 00824

- 272 . HJMMIH'"“"UMMIMI To_a stirred
solution of Part B co 0g, 49 mmol) in DW (100 nl) at
roomtenperature under argon was added potassi um carbonate (12. 6g,
49 mml) followed by [err] conpound (prepared as
descri bed i n“@’a‘ﬁ‘ﬁ 11* Part C(2)) (21.0g, 49359 mol ) PCTHS96/0082¢t | on

was heated to 50[err]C and stirred

SN
/. N/\’§F
E
N o N O
QT
N o %\/\/\/ AN\
o’
Cr &
5 -,
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10 at that tenp under ar on 24h. oling, the. reaction-was
filtered to renove potas Iﬂ“ ”m ‘and the filter cake was
rinsed with ethyl acetat Itrate was partitioned between 20%

hept ane in et hyl acet ate and wat er. The organic | ayer was 15
washed five tinmes wth water and once with brine. The or gani c

| ayer was dr weaeEsserr] SO err]) and the sol v;:;&o D24, acuo
to give a beige solid (30 g).. This id was recrystalllzedfrom
300 mM 25% Et QAc in ' heptaneto give title conpound as an off-white
solid 20 (27.0 g, 78. 9% yield). np 164-68C. WD 96/ 26205

PCT/ US96/ 00824 - 273 -

Exanpl e 11* 9-(4-[4-[(2-Pyridinyl benzoyl)am no]-1-piperidinyl]-
butyl]-N-(2,2,2-trifluoroethyl)-9H fl uorene-9- car boxam de,

di hydrochl ori de [err] - F

This Sheet Has Been

e
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A [err] d solution of 2-bronopyridine (1.9
n, 20-mol) in et h;d_.ene mgﬂﬂﬁ“‘mﬁiﬁE‘th (50 m ) under argon,
tetrakls(trl phenyl phosp L m s adiunferr] (700 ng, 0.6 muol) was
added. After stirring for 10 mn., 2-nethyl phenyl boronic acid

5 (209 Pl vas nuded folloved by sodium b garaga (> O

(-85[err]C) and stirred at e that tenp overnight. After cooling to
roomtenp., the sol vent”was renpved in vacuo, the residue was

20 partitioned between water and ether, and the aqueous | ayer was
extracted twice with ether. The conbi ned organic | ayers were dried
(Na[err]Sderr]), and the sol vent was renoved in vacuo.to give a
black oil. This oil was distilled under high vacuum at
[err]95[err]C to give 25 tIe conmpound (2. g, 81.6%vyield) as a
clear oil. -

This Sheet Has Been Rerlaced '
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WD 96/ 26205

2 9°! S N‘Mﬂ“ﬂﬁ‘“w U596/ 00824 ol utf onob—Par t A

conmpound (850 pet assi um permanganate (1.9 g, 12.0

nmol ) in water (25 m) was heated to ref lux ([err]100[err]C) and
stirred at that tenperature 1 h. The hot reaction m xt gg@,ﬁo
filtered, andWh¥/26205¢ate was evaporat ed to dryness. éIk;ﬁuso é

resi due was di ssolved in water 10 (5 m) and acidified with acetic acid
to pH 4-5. The resulting precipitate was isolated by filtration and
rinsed with water to give a white solid (800 np) whi ch was
recrystallized fromhot ethanol (12 m) to give title conmpound as a

white solid (453 ng, 45.3% 15 vyield).

_—
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[err] 20 (1) FerTi WD 96/ 26205

PCT/ US96/.00824 i 275 - _

To a solution of 9-fl uoertmllmm“m‘H“ld (50 g, 240 mmol) in THF
(1200 nL) at O[err]C was ropwi se a sol ution of

n-butyllit h| 211 m, - 530 nmmol ) in THF. Th ow

reacti on was gglgl%rzg%ﬂ at 5 O[err]C for, . then 1, 4- 8’%&’3 fane
(31.3 L, 260 nmol ) was added dropvvi se over 30 min. The reaction

was stirred at O[err]C for 30 mn, then the reaction was

-

i
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warmed to RT for 30 h: The reaction with water (3 x
750 mL). The conbi ned—aquegus_Layer jwimﬁ mfract ed with ethyl

ether (800 nmL). The aqueous acidic with HCL
solution (1N, 500 nmL), then extracted with dichloronethane (3 x
750 M. ywo ofB&re§ ONMbi Ned organic | ayers were dried over USO6/00824
MySO err]. Evaporation gave t|tIe conpound (71 93635% as fgr

sol i d. C(2) . lerr] To a solution of
Part C(1) acid (60 g, 173 mol ) and DI\/F (100 pL) in CHerr]Cl[err]
(600 nL) under argon at Jerr]C was added oxalyl chloride (104 m,
2.0Min CHerr]Cl[err], 208 mml) dropw se. The reaction was
stirred at Jerr]C for 10 mn, then warnmed to RT and stirred for
25 1.5 h. The reaction was concentrated in vacuo to gi ve the crude

acid chloride as a yellow oil ,
2,2,2-trifl uoroethyl am ne c@ﬂi}

CH[err]Cl[err] (500 nL) at Of[err
triethylamne (73 nL, 521 nmmol)
solution of the

JSuspepsi on o

i

SUBSTITUTE SHEET (RULE 26)



/

WD 96/ 26205 PCT/ US96/ 00824
276 “’“MMHW‘“ l“\e in.CHerrlCllerr] (15.m). _ The
reaction was st esr|*C for 1 h, diluted with
CH err]C[err] (500 , and washed vvlth water (2 x 300 nL), 1IN
HC (2 x 00 ni), saturated NaHCO3 (2 x 300 mi),
5 x 300 M)wogﬁ%?%ogrl ed over' MySJ err]. Evapgiation gave wméo g
of a oil which was purified by flash chromat ography on silica gel
(2.5 kg). The crude ~'product was |loaded in a mxture of
CH err]d[err] and hexane, and eluted wwth a step gradient of 10%
Et CAc/ hexane 10 (4L) to 15% Et CAc/ hexane (2L) to 20% Et OAc/ hexane
(4L). Pure fractions were conbined and evaporated to give title
conmpound (52.5 g, 71% as a white solid (nmp 88-92[err]C).
15 C(3). [err To
a solution of 4-am nobenzyl i o, ghn
di chl oronet hane (200 ni) at . Nwas. F 20 adde V\/l"ser-'(about 30
mn) a solution of di-tert- but yl di car bonat .2 g, 115 nmol)
i n dichloro- met ha50 reactl on sNirred at RT for
2 h, then evaporated to give ar of f - Wmte splid. The product was
triturated with ethyl ether (2 X 20 nL) N5 to glvea\M@solid(ZG.S
g, 90% . The product was /j/k y :

L ,;Mo

\/I\N == 'N
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O ¢
O P ’ F
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/ .
di ssol ved in ethanol (200 “‘asul ting : solution.at RT
was added gl aci al ac_e_tl \(‘ ﬁ\ m 77 mmol ) and 10%patl adi um

on activated carbon (2 §) . * Hydrogenation on a Parr apparatus

(Initial 30 pressure 40 pS|) was maintained for 19 h. The

reaction was, g@wd through Celite and the filtrate PCT/USYE08824
concentrat ed ynhess. The resi due was -36- dissolved in chloroform
(500 nL) and vvashed with 1IN . ' KOH saturated with sodiumchloride (3
x 100 ni). WO 96/26205

PCT/ US96/ 00824 ' =277 - The
aqueous | ayers were conbi ned and extracted with chloroform (3 x 80
m_). Conbi ned organics were dried over sodium sul fate and
evaporated to give title conmpound (16 g, 90% as a white solid
(mp. 157- 5 159[err] Q). o F C(4). [err]

F
A<F
H F
O N i g
N _ - —
i
N N. N~
!
5 ’
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10 A m x¢ corrpound (29 59, 69.2 mmol ),
Par t -63)—conpou m ml’L l and anhydrous potassium

car bonat e (11.5 DMF (100 nlL) was stirred at

50[err] C for 48 h concentrat ed to dryness, and taken up in
CHerr]Cl[er Woﬁe'ﬁlﬁbs 15 m). The solution was washed w tp.sat Wd
NaHCO err ] (3 x 80 nmL) and brine (2.3 ML), then dried over
MySq err]. Evaporation gave a.yellow oil which was purified by

fl ash chromat ography on sili c_a_,_gel (600 g), loaded in

CH err]Cl[err], and eluted with a step gradi ent 20 of 2%

MOH CH err]dJ[err] (3L) to 3% MeOH/ CH err]d[err] (4L). Pure

fracti ons were conbi ned and evaporated to give title conmpound (30
g, 86% as a white foany gum WO 96/ 26205

PCT/ US96/ 00824 F 278 -
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C(5). [err a solution of Part C(4) conpound
(30.5 g, 5 60. 4 M\ %\ 120 nm.) was—added 4N HCLl in
di oxane (121 nl, 483 Fon was stirred at RT for 4 h

then concentrated in v euocto provi de title conpound (30 as a
white foany solid, contai ning a residual amunt ofPGH " 10
D. 9-(4- (4~6§ébdmﬁridinylbenzoyl)anino]-l- -368-

pi peridinyl]-butyl]-N(2,2,2-trifluoroethyl)-

9H- f | uor ene- 9- car boxam de dlhydrochlorlde To a sol ution of
the Part B acid (145 ng, 0.7 15 mmol) in nethylene chloride (2 mM) was
added oxal yl chloride (110 [err]l, 1.3 mmol) followed by a few

dr ops of DMF. The reaction bubbl ed vigorously, turned

yel l ow, and stirred under argon at roomtenp 2 h. The sol vent was
evaporated in vacuo at |ess than 20 e25[err]C,_and the residue was

di ssol ved i n net hyl ene chl ori deA n1)

dropwi se to a solution of the
and triethylamne (400 [err]l, 2. °@

m) at -5[err]C. The reaction stir
overnight. The reaction m xture was
washed once with water. The
IN HC . The conbi ned acid extractions were

This sol uti on was added
ﬁ»aaoom;,oennol)
y{ : chloride (5
25% ﬁeltlng ice bath

diluted with MeCl[err] and

This Sheet Has Been R
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NaOH and extracted twice with Et OAc. The conbi ned WO 96/ 26205

PCT/US96/ 00824 . 279 -

Et OAc | ayers were dri ed”lllmmmnllmnu”me soI vent was renoved in
vacuo to give a brown oil* purified by flash col um

chr omat ogr err], 909) eI uted with 5% Me Oi‘glﬂlsﬁgf?os

NH[ err] OH: iﬁ%f’érﬁqto gi ve a clear O8dg (170 ng, 46.8% d). 160
ng of this oil was- di ssol ved in NECH (2 mM) and 1.1 N et hereal HC
(800 [err]l) was added. The sol vent was renoved in vacuo to

give title conpound as a light yellow solid (173 ny). 10 np 146-50
[err]C (dec.) M5 (ESI, + ions) mz 627 ( MtH) Anal . calc'd
for (Jerr]Herr] F[err] N[err] qerr] *2HC1L + 2H err]O: C,

60.41; H 5.89; N, 7.6 Found: C, 60.38; H 5.86; N, 7.50 15
The fol I owi ng additi onal conpounds prepggd enpl oyi ng
procedures as set out herein-

9-{4~[4~[ (phenoxycarbonyl)amino]} -1-piper-
idinyllbutyl)-N-(2,2,2~trifluocroethyl)~9H-fluorene-9-
carboxamide; ,
$ 9-{4-[4-([ (phenylamino)carbonyljamino]-1-
piperidinyllbutyl}-N-(2,2,2~trifluoroethyl) -9H-
fluorene-9-carboxamide;
9~[4-[4-{{(phenylsulfonyl)amino]-l-piper-
idinyl]lbutyl]-N-{2,2,2-trifluorcethyl) -9H-fiuorene-9-~

10 carboxamide;
NHCO,1Bu
o b T

CONHCH,CF,

Cn |

cis-9-[4-(4[ (2-phenoxybenzoyl)amino] ~1-
piperidinyl]lbutyl]-N-(2,2,2-trifluoroethyl})-9H-
fluorene-9-carboxamide, N-oxide;
15 9-[4~[4-] (2-phenoxybenzoyl)amino} -l-piper-’
idinyl]-4-oxobutyl}-N-(2,2,2-trifluoroethyl) -9H-
fluorene-9-carboxamide;

_—
This Sheet Has Been
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20
1:1 HA Salt

_____/__________,f

9-[4-[ 4- (Benzoyl am no) 1- p| ”ﬁ m' “l I‘!/M“‘N—(Z 2, 2 tr| I uoroet hyI)

9H- t hi oxant hene- 9- car boxani de, nnnohydrochlorlde

145-150[ err] C o o025 M5 (ES, + ions) mz 582 (MH) V‘Q&%&é&@ﬁ

PCT/ US96/ 00824

0. - 280 -

El emrental Anal. Calc'd for qu]WeH]MeH]q%H]HeH]S+1()m1+

0.75 Herr]O

10

15 -

20

This Sheet Has Been Repla

[N 13

NHCOPh
o AT

CONHCH,CF,

3y |

9-[4-{4-[[(1,1-dimethylethoxy)carbonyl}~
amino] -l1-piperidinyl]pentyl}-N-(2,2,2-trifluoro-
ethyl) -9H~fluorene-$-carboxamide;

9-{4-{4-[[(2-phenoxyphenyl)sulfonyl}amino}~1-
piperidinyllbutyl]}-N-(2,2,2~trifluorocethyl)-9H-
fluorene-%-~-carboxamide;

9-[2-{[[4-(benzoylamino)-1l-piperidinyl] -
carbonyl)aminojethyl}-N-(2,2,2~-trifluoroethyl) -9H-
fluorene-%-~carboxamide;

[1-[((2-[9-[1{2,2,2-trifluoroethyl)amino] -
carbonyl]-9H-fluoren-9-yljethyl]amino]carbonyl)} -4-
piperidinyljcarbamic acid, 1,l-dimethylethyl ester;

4-[ (2-phenoxybenzoyl)amino) -1-piperidine-
carboxylic acid, 2-[9-[[(2,2,2-trifluoroethyl})-
amino] carbonyl}-9H-fluoren-9-~ylljethyl ester;

4-{[ (1, 1-dimethylethoxy)carbonyllamino}-1-
piperidinecarboxylic acid, 2-(9-(((2,2,2-trifluoro-
ethyl) amino]carbonyl]-9H-fluoren-9-yljethyl ester;

9-[4-[4- [ (2-phenoxybenzoyl) amino] -1-
piperidinyllpentyll-N-(2,2,2-trifluorocethyl) -9H-
fluorene-9-carboxamide;

9-{2-[[[4-[ (2-phenoxybenzoyl)amino] -1~
piperidinyl]carbonyl)aminol}ethyl}-N-(2,2,2-
trifluoroethyl) -9H-fluorene-9-carboxamide;

4- (benzoylamino)-~l-piperidinecarboxylic acid,
2-[9-{1(2,2,2~trifluorcethyl)amino]carbonyl]-9H-
fluoren-9-~-yllethyl ester;

SUBSTITUTE SHEET (RULE 26)



C, 60.94; H 5.67 N, 6.66, F 9.04 : Found: C, 60.97; H, 6.00; N

i ]

9-[4-[4-[(2- Phenoxybenzoy )Yamenol- 1™
- pi peri di nyl ] but N (2,2, 2 trlfluoroethyl)

9H- t hi oxant RENWE28208 5, boxam de, nonohydrochl o de 10 PcrmmmM P.
204-208[err] C MS (ES, + ions) mz® 82& (NMFD El ement al
Anal. Calc'd for CJerr]Herr]Qerr]SFerr]Nerr] + 1 HC1+0.5 H20:
15 C, 63.46; H 5.61; N 5.84; S. 4.46 Found: C, 63.45;
H, 5.51; N 5.72; S, 4.15. Example 13*

H

9-[4-[4-(benzoylamino)-1-piperidinyl]pentyl]-
N-(2,2,2-trifluoroethyl) -9H-fluorene-9-carboxamide;
9-[{4~[{4-{[(1l,1-dimethylethoxy)carbonyl]-
amino] -l-piperidinyllbutyl])-N-~{(2,2,2~trifluoro-
5 ethyl)-9H-thioxanthene-9-carboxamide;
9-{4-{4-(benzoylamine) ~1-piperidinyllbutyl] -N- -
{2,2,2~-trifluorcethyl)-9H-thioxanthene-9-carboxamide;
9-[4-[4-[[ (2-phenoxyphenyl)carbonyl}lamino}-1-
piperidinyl)butyl]-N~(2,2,2-trifluorocethyl) ~9H-
10 thioxanthene-9-carboxamide;
and- a pharmaceutically acceptable salt of any
of the above and an N-oxide of any of the above.
12. A method for preventing, inhibiting or
treating atherosclerosis, pancreatitis or obesity in
15 a mammalian species, which comprises administering to
a patient in need of treatment a therapeutically
effective amount of a compound as defined in Claim 1
or 14. .
13. A method of lowering serum lipid levels,
20 cholesterol and/or triglycerides, or inhibiting
and/or. treating hyperlipemia, hyperlipidemia,
hyperlipoproteinemia, hypercholésterolemia and/er
hypertriglyceridemia, which comprises administering
to a patient in need of treatment a therapeutically
25 effective amount of a compound as defined in Claim 1
or 14.
14. A compound having the structure

x:
&3
" H
C= N=~CH;~CF;
z
=i
x2 as Been Replaced

il
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osozes L

9-[4-[4-[([I , 1- Bi phenyl - 4-yl car bonyl ) am no] - 1- pi peri di nyl ] - 37 3-4i reet
I N-(2,2,2-trifluoroethyl)-9H fluorene-9-carboxani de,
rmnohydrochl or| d M P. 95-101[err]C

5 M
(el ectrospray, %ﬁ?) mz 654 (MHH) _372. PCY/USI6/00824

Exiempl e 14 * [err] di hydr ochl ori de
sal t ”§~ : :

including the piperidine N-oxide thereof or a
pharmaceutically acceptable salt thereof, wherein 2
is a bond, O or S;
X! and X2 are independently selected from H or
§ halo;
%X is an integer from 2 to 6;
R5* is heteroaryl, aryl, heterocycloalkyl or
cycloalkyl, each R5" group being optionally
. substituted with 1, 2, 3 or 4 substituents which may
10 be the same or different.
15. The compound as defined in Claim 14-
wherein 2 is a bond, each of X! and X2 is H.
16. The compound as defined in Claim 14 which
_ is a piperidine N-oxide.
18 17. The compound as defined in Claim 14

wherein the substituent on R5* is adjacent to the

0
"
carbon attached to the € group.

18. The compound as defined in Claim 14
wherein R®" is substituted with 1, 2, 3 or 4

20 substituents which may be the same or different and
are halogen, monocyclic heteroaryl, bicyclic
heteroaryl, heterocarylalkyl, cycloheteroalkyl, alkyl,
alkoxy, cycloalkyl, aryl, aryloxy, substituted aryl,
arylalkyloxy, heteroaryloxy, amino, alkylamino,

25 alkyl{aryl)amino, hetercarylamino, arylamino,
alkylthio, arylthio, arylthioalkyl, heteroarylthio,
arylsulfinyl or acyl.

18. The compound as defined in Claim 18
wherein R5* is substituted with 1, 2, 3 or 4 of one

30 or more of the following

I, Cl, F, CF3

 This Sheet Has' Been Reﬂlac
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9-[4[4-[[[3-Phenyl - 2- pyrrdm‘ryﬁ-c—afbm'ry-l-j—arm—n : 1
- pi pe.r_J_d.L_n;d]butyI_L_N-_Lz 10 S
9H- f | uor ene- 9- car boxam de ll I [mj salt Ms (ESI, +
ions) mz 627 (MrH) +; (ESFX 625 (M H)- 15
Exanpl e 15*

N-[1-[4-[9-[ Y E,iéf}fﬂi f1 uor oet hyl ) ami no] car bgpyl.] - PCT/US96/00824
9H-f | uorene-9-yl ] bul -1-yl ] piperidin-1-yl]-

2-[N-(2,2,2-trifluoroethyl)ammnol pyridi ne-3-car box-
am de, hydrochl ori de. 20 M5 (ESI, +ions) mz 648 (MH); (ESI, -
lons) niz 646 (MH

o éé.ﬁ%\:‘;

& J
N .

N-N c;-o
—'(Cﬂz)x'—@

5 8 where x is 1 to 5

I I I N
N : N
(. 0.0 °
o [ n 14 I 4 P
|
alkyl, phenyl, phenyl substituted with halo, alkyl,

<
CF30, alkoxy, C¥s , CF3, or phenyl;

H
10 —FTICH)CR= here p is 1 to 5, -N(CHj)CgHs:

CPy
—g =
-S-{CH2)pCF3 where p is 1 to 5, ©Fy , -s-alkyl,
-8~ (CH3) p-S"' Cels - O—<
, -O-{(CHz)p-CF3, ©F1 , ocH3;

cyclohexyl, : :

i

SUBSTITUTE SHEET (RULE 26)



contains 0.1
N[1-T4-[9-[[(2,2,2-Trifluoronethyl)am no] carbonyl |-

DU e T

9H- f | uor en- 95 <1-yl]piperidin-4-yl]-2-phenyl - 5
pyri di ne- 3- czﬁl %ﬁ)?%&np‘sde, hydr ochl ori de. -374- M5 (ESI- rtrxsrs]smosza
627 (MtH) Exanple 17* [err]
CH3O,
1§ :
R, - R
amino, CFy OCH,

alkanoyl, alkoxycarbonyl, aroyl,
heteroarylaminocarbonyl, arylalkyloxycarbonyl,

H
- N
NM ~ N(CHy) = cn,O
5 -CHz-S-CaHs.
-o-ca;-@ Ocr; -°-<’:)
i
-s-@- a

-
4

20. The compound as defined in Claim 19
P

| = CHCHz~ t:'.‘"' CHy~
10 wherein (CH2)x is (CH2)4 or P :
Z is a bond:
X1 and X2 are H;
R5* is aryl, which is substituted with
trifluoromethylphenyl, heteroaryl, halo and/or aryl
1§ or
R5* is hetercaryl
wherein the R5* includes a substituent attached to a

[
L]
carbon adjacent to the carbon linked to €.

21. The compound as defined in Claim 14 which
20 is

This Sheet Has Been Reﬂlaced

L
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o (a1, 2. ol UL AUMUPARN e
di nyl - 3- hydr oxybut yl ]* N 2,t2, 2-t #i ft uor oet hyl )- -

9H- f | uor ene- 9- car boxami de rmnohydr ochl ori de.
-165[err]C wo%,}émws (el ectrospray, + ions) mlz 642 ( MtH)p,

96/ 26205
- 283 -
5
\
Thszh

(i

M P. 163
CTUS96/00824"\O

PCT/ US96/ 00824
-37 5E><ar’r{ le 18 *

B0
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di hydrochl ori de salt

[err] i

9-[4-[4-[[[3-(4-F uorﬁmm‘ﬁllﬂn -2-pyridinyl]-carbonyl ] aninol-1-
pi peridinyl]butyl]- N {IS§ER! REL FEEEY t hyl ) - 9H-f | uor ene- 9- car boxami de,

di hydr ochl ori de. M (ESI, + ions) mz 659 (N%Fb[err] (ESI, -

lons) mz 57 (MH[err] El emental Anal . ;8_, gs,@%
C[err]H[err]?%kwrﬁ err]C{err]+2 HCl + 1.5 .37g- Herr]O + err]O
+ 0.2 di oxane C, 60.12; H 5.94; N, 7.08; F, 9.61; C, 8.96
Found: C, 60.17; H 5 89; N, 7.24; F, 10.48; Cd, 8.91

Exanpl e 19* [err] di hydr ochl ori de
salt 15

9-[ 4- [4 [[[3-(2-Thi enyt)-2- pyr|d|nyl]carbonyl]an1no] 1- pi peridinyl |l butyl]-
N-(2,2,2-trifluoroethyl)-9H fluorene-9-carboxam de, di hydrochl ori de.

3 3oy

Aoy
W, Q)g

¢

This Sheet Has Been Reilaced

il IIIIII Mk
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(%) (MtH)[err]; (ESI, - ions) mz 631
et il IIif 405 3620 0

Exanpl e 20* [err] contains 0.15 nol e of
et hyl ether

N-(2, 2, 2- Tr iYP 8R4363%% hy| ) - o- [4 [4-[[[2-[(2, 2, %—,t;rlfluoroethyrﬂfﬁl S oy ri di
nyl]carb

onyl ] am no] - 1- pi peri di nyI]butyI] 9H- f | uor ene- 9- car boxani de,

di hydrochl ori de. M5 (ESI-NHerr], + ions) 665 (MtH);
663 [MH]

Q. a/'- CFy

O O o

Way

This

i
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Exanpl e 21

9- [4 [4-]] ZR‘“‘H mr‘“mm‘M“Let—he*y) benzoyd-am-nol - 1- piperi di nyl ] but yl=_
N-(2,2,2-trifl uordet Hyl -9H-f | uor ene- 9- car boxam de, nonohydrochl ori de.

M5 (el ectrospray, + ions) mz 648 (MH) 15

Exanpl e 22* [ WHok26208 - di hydr gefredsiodes
sal t -378- "
9-[4[4-[[(3-Cycl ohexyl - 2-pyri d| nyl) carbonyl ] am nol - 1- pi peri di nyl ] butyl] -
N-(2,2,2-trifluoroethyl)-9H fluorene-9-carboxani de, dihydrochloride.

is Sheet Has Been Reﬁlaced ’

“TIAR A
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e

Y\ngg/ _26205. MS (FSI, + ions) nmlz 633 ’I\/ng 2896/®§iﬁ§i“““|\|m“

m z 631 (MH[err] . . El enental Anal . Cal
C[err]H[err]F[err]N[err]Qerr'_]'-+2 HClL + 1.5 5 Herr]O + 0.25 Et[err] O
C, 60.69; H, 7 45; F, 7.58; Cl, 9.43 Found: P&VU&GQW%Q% H,
6.98; N, 7.51, Cl, 9.83 -379 - Exanpl e
23* [err]:

9-[4-[4-[[(2-(4- I\/brphollnyl)benzoyl]am noj - 1- pi peri di nyI]butyI] N (2,2, 2-
trifluoroethyl)-9Hfl uorene-9-carboxam de, nonohydrochl ori de.
(el ectrospray, + ions) nlz 635 (M+H)

Thll ]illiiﬁliis il Rei
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————

5195[4[4 [(4 Chl or 0-3- pyridinyl-)car b;xma:]p;% n(2)]4-l Li;ltri][__ di nyl ]M“L\““\I“‘“\m‘“\“\

(2,2,2-trifluoroethyl)-9H fl ot ene- 9- car boxani de, di hydroch

M P. 165-73C M5 (ESlL, + ions) mz 585 (M-H) WD 96/ 26205
PCT/ US96/ 00824 ) - 286 -
Exanpl e  25W0 96126205 -380.- PCT/US96/00824

Sheet Has Been Reﬂlaced ,

T
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geu] [4-[[2-(4-Methyl - 1- pi perazi nyl )benzoyl lagi nol - 1- pi pe IIIIII”HI"]IIIMIM IIII
N-(2,2,2-trifluoroethyl)-9H fluorene-9-carboxam de, di hydr dchi orti d&. S
5 M5 (el ectrospray; -+:ions) nlz 648 (MH)

Exanpl e 26* P‘[‘l"A‘i 10

trans-9-[4-[ @ﬁyl 3- cycl ohexen- 1-yl ) car hogyl ] ami no] - 1- pPORPFOM ] but y
'] - N-(2,2,2-trifluoroethyl)-9H fl uorene-9-carboxani de,

nonohydr ochl ori de. M P. 160-163[err]C M5 (el ectrospray,
+ ions) mz 630 (MtH) 15 Exanpl e 27*
[err]

This Sheet Has Been R

L llllﬂ 11 llll
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trans-9-[4-[4-[[(2-Phenyl cycl ohexyl )car bonyI ] am noj -
N-(2,2,2-trifluoroet yl)-9H—quorene9carboxamde H
20 WD 96/ 26205

287 - M P. 156-159[err]C M5 (el ect rospray, + [ ons)
mz 632 (MH) Exanpl e 28* [errn]’
WO 96/26205 282 PCT/US96/00824

5
- CFs CF3
?\/\ D_ /“\(‘jq HCI
10
Tl
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9-[4-[4-[[(2-Phenyl - 3-t hi enyl ) car bonyl.]: am ..nlo] 1- pi peri di ny,
(2,2, 2-trifluoroethyl)=9H f1uorene- 9- car hoxanide.—ponohydr mﬂ'Hlmﬂ“T"m " l“l S
I\/B(ES +ions) mz 632 (M+-H) 100 Exanple 29* [err]

9-[4-[4-[(4-Phenyl - 3-pyridinyl)carbonyl]am no] - 1-pi peri di nyI]butyI]

N (2,2, 2- trléb#;&&gghyl) 9H-f | uor ene- 9- car boxam de. di hydro%%s%ﬁe t I15
nt a

MP. 144- 50[ M5 (ESI, + ions) nigg3627 (MH)

Anal. Calc'd for C[err]H[err]F[err]N[err]qerr] + 2 HC1 + 1.2 H20:
20 C, 61.62; H 5.79; N, -7.77 Found: C, 61.64; H, 5.80; N,
7.32 _

-_—

This Sheet Has B

TN

SUBSTITUTE SHEET (RULE 26)



-
WD 96/ 26205

ceosonoors o (A e - — -

9-[4[4-[[2-(1-Pi peridinyl )beﬁzoyl]am no] 1-piperidinyl]butyl]-N (2,2, 2-
5 trifluoroethyl)-9H fl uorene-9-carboxam de, rmnohydrochl or i de
M5 (el ectrosHHeR26WS ons) miz 633 (MrH) Examghe 31* [err] PCT/US96/00824

10
_—

This bheet Has B

I
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M5 (ESI, +ions) mz 618 (Mt WD 96/ 26205

e gy ——=

******

PCTIUS96/00824
WO 96/26205 .285-

[TRAN

This Sheet Has Been RTI»li,ced
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[err] I\/B——(—Esr—ﬂlr—rcms)—m-z—754 (M+H)
Exanpl e 3 *

9-[4-[4-2-(2, 4- D| chI orop:mmlj ﬂﬂl,l&m -1- p| peri i peri di nyl ] but yl ] N

(2,2, 2- tr| fluoroethyl)-9 xam de, nonohydrochl ori de. 10

MP. 123-128C M5 (el ectrospray - ions) mz 694 (M

Exanpl e 34+ [V} 76(26208 15 9- lndal4- [ [ ( 6- Phe:%frmim‘
-cycl ohexen-1-yl) carbonyl ] amno] - 1- pi peri di nylh?gut yl]-

N-(2,2-trifluoroethyl)-9Hf 1uerene 9- car boxam de. nonohydrochl ori de.

Cl
(L
TXE T
: o ¢
N
N 1 =
H N -
Ci

O iy~ crs
Siaaetse

I —
eet Has Been Re; ﬁaced

I \lll\\ (i
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SUBSTI TUTE SHEET ( RUEE/zé)/// 96/ 26205

Mottty \\\\\\\\\\\\\\\\\g\\\\!&}!ﬁﬁrospray, 2

Exanpl e 35* [err]

WO 96/26205 : PCT/US96/0082+4
- 387 -

"l
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9-[4-[4- [QQ—SffTTTUB?GEEﬁgaya)anino] 1-piperidinyllbutyl]-N(2,2,2-trifluor
oet hyl ) - rene 9- car boxam de, nnnohydrochlorlde 10
M P, 80- 84 H \“ “‘ “+ ions) niz 586 (MHH) El enent al

K[

Anal . e#r]F[err]N[err]C{err] + 1 HO + 1.2

H[err]O' C H 5.54; N, 6.53 Found: C
59.68; H, 5. 5‘X°9N35385 44 .388 - EP

[err] 20

9-[4-[4-[[[2-[2,2,2-Trifluore-1-(2,2,2-trifluoronethyl)ethoxy)-3-pyridinyl]

car bonyl ] -

am no] - 1-piperidinyl]butyl]-N(2,2,2-trifluoroethyl)-9Hfl uorene-9-carboxam
i de, di hydr ochl ori de. SUBSTI TUTE

SHEET (RULE 26)

o O
NH
o] HW

This Sheet Has Been R ﬂ

AT
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WD 96/ 26205 PCT/ US96/ 00824

ceamre 37 rerr |IIIARINEMIAIY —=—= = tvar ocin or i de. sart
9-[4-[[4-(4-Phenyl - 2-pyridi nyl carbomyl ] am no] - 1- pi peridinyl ] butyl]-"

N-(2,2,2-trjfluoroethyl)-9H fl uorene-9-carboxam de, dihydr '
MS (ESI, ‘YBR@}"?ﬁz 627 (MrH)[err]; (ESI, -gggans) ni z PetuRbiniteay

-

heet Has Been RTlaced

AN
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Serti eI H oo H{IHIIII m||ﬂ|||ggﬂjgmm i‘“S' o O e lerr 1o 3.0

Herr] QO H633N713F725 Cl, 9.02
Found: C, 59.59; H, 6 01; N, 6.97; F,~7.10; Cl, 9.17 15

Exanpl e 38*

9-[4-[4-]] 2, 6“'%#@%{2 | f1 uoromet hyl ) benzoyl | am hggg 1- pi peri di nyf'.ffl‘ajutmrnr24
(2,2,2-trifluoroethyl)-9H fl uorene-9-carboxan de, nonohydrochl ori de. 20
M P. 145-150[err]C M5 (el ectrospray, - ions) mz 686 (MH)

WD 96/.26205 PCT/ US96/ 00824

- 292 - .

o

his Sheet Has Been Re; laced

TR
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// . .
Exanmpl e 39* [err] contains 0.05 nole of
et hyl_et her

O-[4[4-[[[ 2-(4- Chl orophe“w“k ml\l'm“lcar bonyl ] am no] - 1- pi peri di nyl ] buty
'] - uar oet hyl )*9H- f | uor ene- 9- car boxam de,

di hydr ochl or IVB (ESI-NH3, + ions) (M+H) 661

Exanpl e 40* w?éf’ﬁms -391- contai ns : ﬁwrr%% of

et hyl et her
N-(2,2,2-Trifluoroethyl)-9-[4-[4-[[[2-[(3,33-trifluoropropyl)thio]-
3-pyridinyl]carbonyl]am no]-1-pi peridinyl]butyl]-9Hfluorene-

9- car boxam de, nonohydrochl ori de.

5
F F
N/\;:<F FLF
T

SUBSTITUTE SHEET (RULE 26)



(ESI NH err],

oo oo HRIRINN IR —

WO 96/26208

-
Has Been Reilaced

"N

+ ions) (MrH) 679 15

Exanpl e
SUBSTI TUTE SHEET _(RULE 26)
PCT/ US96/ 00824

PCTNUS96/00824
-392 -
N Kr
. FF
s
N
L @
N X =
i/'
j N °
=\ A F
N/\fF
HE. o
[\
NN 0 o cu,
./
N o
= ] .
SV
SR
\C ODNO
; \N/\.,/\.\
~
/\, 0
DN
—
i
SN o
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___/
9-[4-[4-[[2-(4-Pyridin enzoyl ] am no] - 1- pi per|d| nyl ] butyl]-N (2,2, 2-
trifluo m u l“[ﬁmluﬁléne 9- car boxami de, _di hyvdrochl ori de.

M P. 143)““ “ ki ng commencing at 115[err]C) 5 M5

(el ectrospréy,* ons) 'mz 627 ( MHH) + El emental Anal. Calc'd for
Cerr]l]Herr]Fle Nerr]Jerr]*2 HC1*2. 14 Herr]O
C6021PJ%{‘J5N 7.59; Cl, 9.60; F, 7.%g3- FOlHVSRE8s 21, H,
6.06; N, 8.01; CI, 923F737 10

Exanpl e 42* [err]

9-[4-[4-[[(4,4 -Difluoro[1, 1 b| phenyl ] - 2-yl ) car bonyl ] am no] - 1- pi peri di nyl ]
butyl] - N-(2,2,2-trifluroethyl)-9Hfl uorene-9-carboxam de,
nonohydr ochl ori de. 15 M P. 131-34[err]C M5S (ESI,
+ ions) mz 662 (M+rH) El emental Anal. Calc'd for
C[err]H[err]F[err]N[err]O[err] + HCL &+ 1.7 Herr]O 20

C, 62.63; H 5.59; N, 5.77 d: C 62.59; H 5.29; N, 5.82

This Sheet Has Been Reilace

MR MRGW
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WO 96/ 26205 PCT/ US96/ 00824

92?2 [4 [”Illl!}lfulllu““ l[)wml)l i di nyl )benzoyl ) ami no] - | - pi pefl3’(;l nyl ][butyq- N-

(2,2, 2-tri'f1 Gor bethyl - 9Hf | uor ene- 9- car boxani de, nonohydr ochl ori de.

5 My o }z%;rospray cations) mz 633 (M+H) PCT/USO6/00824
Exanpl e 44* 9? rr] -394 -

—_
This Sheet I

LT
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el

Contains:; 1 25Hierrh0 0 H[err]C[err]OC[err]H[err] 10

boneseit Ll

ani no] - 1- pi per f di nyI bustyl ]- 9H f | uor ene- 9- car boxami de. nonohydr ochl ori de.

M5 (ES|, o dBieq’ Z 663 (M-H); (-ion) 661 (MH) pdaeNvedsat Anal .
Calc' d for Cerr H[err]N[err]O[err]F[err]-SQS—iCI * 1.25 15 Herr]0O *
0.12 Herr](err]OJerr]Herr] C, 56.69; H 5.62; N,
7.67; O, 4.85;, F, 15.60 Found: C, 56.98; H 5.52; N, 7.63; d,
4.74; F, 15.31 WD 96/ 26205

PCT/ US96/ 00824 - 295 -

Exanol e 45*

5 =/

This Sheet Has Been R

IR il
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ge{zl] [ 4”",'” mbm”y MIZL, ,!lbl_p_henyl ] -2-yl ) carbonyl ] am no] - 1- pi peridinyl)butyl]

trifluoroethyl)-9H fl uorene-9-carboxam de,

nonohydr ochl or.i de. MP. 123-128[err]C VS

(el ectrospray, - ions) rﬂz 661 (M+H) Exanpl e 46* [err 10
Cont ai ns: O Y J'CI'IUS%IOOI-i
9-[4-[4-[[[2-(1- Met hyl et hoxy) - 3-pyri di nyl ] cargonyl ] am no] - 1- pi peri di nyl ] but
yl]- N-(2,2,2-trifluoroethyl)-9H f luor ene- 9- car boxam de,
nonohydr ochl ori de. M5 (ESI, + ion) mz 609 (MtH); (-ion) 607
(MH 15 Elenental Anal. Calc'd for CJerr]Herr]Nerr]O[err]F[err] *
HC1 * 0.8 Herr]O: C, 61.91; H 6.36; N, 8.49; Ci,

5.38; F, 8.64

[

as Been Re‘laced

"
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Found: C, 61.63; N, 8.31; Cl 5. 80 F, 8 50 WO 96/ 26205
1\\\@\‘\?“\ --

PCT/ US9 U896/ r‘ = 296-

Exanpl e’ m“m\ ‘ Cont ai ns:

1. 5H err

9[4[[[2 erthyI)thloI 3-pyridinyl]carbonyl]am noj, cﬁmﬂi ,di nyl]b
utyl] - [“&%E&N- (2, -trifluoroethyl)-%887/d uorene-9-car oxé‘%ﬁ‘ 2

di hydrochl ori de. 5 .. M5 (ESI, +ion) mz 625 (MtH); (- |on) 623
(MH El emental Anal. Calc'd for Cerr]Herr]Nerr]derr]SF[err] *
1. 65 HC1

5
[ %
<
SN
NN 0 OO
Foo N
- \/\N/\/N H,C CH,
Has Been Replaced

T
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C 57.36: H 6.18° N 7.87: O, 8.22: F, 8.01:

1 5 Herr

,]’mm,,,m'm,""””y, __Found:  C 57.56; H_6.37; N 7.74 d, 8.12
F 8. 06 4. 47 ' Exarrpl e
48* [err] contains 2.14 noles Herr]O
15 Eff Mol W. = 738.105 )
944[ 4-[[ 2- (3R | ) benzoy! ] ani no] - 1- pi peszy(?Lyl]butyl] NA e i
trifluoroethyl)-9H fluorene-9-carboxam de, dihydrochloride. M P.
120- 130[ err] C (shrinki ng conmencing at 110[err] Q) 20 M5
(el ectrospray, - ions) mz (MH[err] = 627 WO 96/ 26205
PCT/ US96/ 00824 -297 -

\/kNﬁ\jZ;:c:
~8
3 0 Oyo cH,
\/\,/\\N) ndon,
5 S
S
\kN/\- 0 3
N
~F
-
eet Has Been Re Jlaced .
N
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El ement r C[err]H[err]F[err]N[err]qerr] * 2 HC1*2. 14
2o |||@']1]g "ﬂ"ﬂ!&ﬂ! SN S N S
Found: N 7. 04 a, o. 09 “F, 7.15 5

Exanpl e 49* [err]

9-[4-][ 4- [( henyl ] - 4-yl carbonyl ) am no] - 1- pi peri di nyl } uor obut
yl] - %M‘R N-(2,2,2-trifluoroethyl)-9®gdluorene-9- carﬁ%&%

N- oxi de. 10 M P. 185-188[err]C M5 (el ectrospray)
(MtH)[err] 642; (I\/H—I)[err] 640 Exanpl e 50*
[err]

is Sheet Has Been R laced

TR
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. [4“ mlm MHMJ MO—J—M hyl) benzoyl]lanino)-1-p no)- 1. iperidinyl]butyl]-N

(2,2, 2-t fl uor ene- 9- car boxam de, nmonohydrochl ori de.
VS eI ectrospray, +.ions) mz 686 (MH) 20 WO 96/ 26205
PCT/ us96/ 00824 -298 -

Exanpl e 51* WO9ER6203 - 400 - PCT/US96/00824

N/\f::
e
NN 0 07NF
N T
CLAL
5
OF;
] ! F
N’\F<F
NN 0 s/\/
o

Sheet Has Been Reﬂlaced
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9-[4-[4- yl benzoyl ) am no] - 1- pi peri di nyl ] butyl]-N(2, 2, 2-
trifl uor, ’ HWH ’l ne-9- car boxam de drochl ori de. 5
|

S ) mz 598 (M+H) _ Exanpl e

52* err ] .

9-[4-14-[[(3,6-Dichl oro 2 pyr| di nyl ) carbonyl Jani nol - 1

- pi peri di nyI‘}’Bﬂf’%’?s N- - 401 - PCT/US96/00824
(2,2,2-trifluoroethyl)-9Hfl uorene-9-car boxam de, nonohydrochl ori de.

VS (eI ectrospray, + ions) mz 619 (MtH) [2 O i sotope pattern] 15 .
Exanpl e 53* [err] :

—
This Sheet H;

T
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WO 96/ 2 PCT/ US96/ 00824

E) [ZZQ[A iﬁﬂlmllulllum Im xo 2H 1, 3- oxazi n- 3-yl )benzoyl]am noj - 1-

pi peridinyl]butyl]-N-(2,2,2-trifluoroethyl)-9Hfluorene-9-carboxan de,

nDnohydrochIorlde 5 e
54* [err] 96/26205 - 40X0ont ai ns: Pé'-rﬁf err i Eg

Herr]Cerr]Oerr]H err]

9-[4-[4-[[(5-Chl oro-2-thi enyl)carbonyl]am noj - 1- pi perldl nyl ] butyl]-N
(2,2,2-trifluoroethyl)-9H fl uorene-9-carboxani de, nonohydrochl ori de.

10 M5 (ESI, + ion) mz 590 (MtH) 1Cl |sotope Pattern

Elemental Anal. Calc'd for (Jerr]Herr]Nerr](err]CSFerr] * HC1 * 0.6
Herr]O* 0.2 Herr]Cerr]OJerr]Herr]: _ C, 56.72;, H, -
5.44; N, 6.44; Cl, 10.87; F, 8.74 S, 4.92

1 ! [}
AL e
N/\KF
\ F
N oo
\/’\ N
'l\%
i
rTE

N

Sheet Has Been R laced
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Found Zumﬁlmﬁ”mmmmm N 6.38; CL 10.70 -F.- gl J;?é.n TUTE SHEET (RUE ?m

V\D 96/ 2 PCT/ US96/ 00824
-300 -
WO 96/26205 - 403 : PCT/US96/00824
OF;
F
N
O
O ; °fH
/’:\(F
H L .
X
E
N o
= F
L~F
l|ﬂ/\' o O—CH:
\/\N/\/\\
%
!
o
5 H,C”
Tlus Sheet Has Been

(T
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Ie 55* err o
9 [4 [ 4- fluoronmet hyl ) benzoyl ] am no] - 1- pi peridinyl]butyl]-
N-(2,2,: “m m - 9H- f | uor ene- 9- car boxam de. rmnohydrocﬁl ori de. ]
(SL\S/H—I)%er r] 6 Hlerr] 634 Exanpl e
* err -
] WO 96/26205 10 - 404 - PCT/US96/00824

-~
He©
E
\ cH,
o o
NN X
. b
He”

This Sheet Has Been RTlaced
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?2[ 421—[24 m‘“m“ mmmlm hoxenoyl )am Hno ....1.:|per| d| nyl ] but yl]-N

M P. 108 +113[ ekr]'C I\/B (eI ect rospray - ons) rﬂ z 615 (l\/HrH)

15 WD 96/ 26205 .

PCT/ US96/ 0 -301 -

Exanpl e 5796346’26[“"m r] - 405 - Cont gFrl{ISU:S |£‘I| err]O

0.15 Herr]Cerr]OCCferr]Herr]...

[
eet Has Been Reﬁaced

TR
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¥ OH,
N N/\A N
@
5
S/\/\/ CH,
T

SUBSTITUTE SHEET (RULE 26)

9-14-[4-[[(2: | ) car bonyl ] am no] - 1- pi peridi nyl ] butyl]-N
(2,2, 2-t riflu Hm m mmnrene- 9- car boxam de—mpnohydr ochl ori-de.
I\/B(ESI +1io0 El emental Anal. Calc ' d for
Cerr]Herr]N err]Qerr]S[err]F[err] *HOd * Herr]O * 0.15
Herr](err] &2hk g[err] C, 59.08; H, 5. pgrnidesessy’; Cl,
5.04; F, 8.1 S, 9.12 -406eund: C, 58.88; H, 5.41; N,
5.90; C1, 4.97; F, 8.24 S, 9.22

Exanpl e 58* [err]

9-[4-[4-[[2- (Phenyl met hyl am no) benzoyl ] am no] - | - pi peri di nyl ] butyg- N-
(2,2,2-trifluoroethyl)-9Hfl uorene-9-carboxam de, nonohydrochl ori de.

ESI (MtH)[err] 655 20



WD 96/ 26205

?ﬁﬁiﬁ{ ([)(()gzéhl or obenzol[ b] t hi ophen 2-yl)car E)OESI?I :am noj -1 mlle{uﬂ’uu "’Ij wl

N-(2,2,2-trifluoroethyl)-9H fl uorene-9-carboxam de,

monohydr ochl 5 - M5 (ESI, + ions) mz 640 (M ot ope
pattern Wdﬂs‘?zszo's Exarrpl e. 467 - [err] wm}sm

\
g
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éo[ 4-[4-[[ (3, 4-Di chl oro-2-thi enyl )c;r bonyl] am nol-1-pi peﬂlo(&\“‘““‘““‘\“ \“\

(2,2,2-trifl uoroethyty=9FTTuor ene-9- car boxam de, nonohy oride

M P. 110-120[err] C (shrinking comenci ng at 95C M5 (el ectrospray,
ions) mz (M:H) 624; 2 O isotope 15 pattern- PCT/US96/00824
Exanpl e 61vo 96/26205 1 | - 408 - SUBSTI TUTE SHEET ( RULE
26) WD 96/ 26205 _

PCT/ US96/ 00824 -303 -

) X l F
{\/\ 5 D F
N_z
cl
kL _F
N/\‘\F
' F

' F
N/\‘F<F
H 3 \N
1/ N F
L/ i
F
5
/

Has Been Re laced
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——

trans-9-[4-[4-[[[(2-Phenyl cyclopropyl)carbonyl]am no] 1- p| peri di-n I
N-(2.2,2-trifluorocethyl)-OH fluorene-9Q-carboxam. hgmﬂg“\ -
M P. 118-126[err]C M5 (el ectrospray, |ons) m z 5 m S D*

El emrental Anal. Calc'd for C[err]H[err]F[err]N[err]O[err] +*HO + 0.82

Herr]O+ O ane C, 65.07; H,
5.27; F, 8.2{%’6S“5gw'ié Found: C, 65.07; H 6.389-N 6 12 Gl\"c'g"%gm'g 8.25

10 ' Exanpl e 62* [err]
9-[4-[4-[[[4-Chloro-4'- (trlfluororrethyl)[l 1- bi phenyl] 2-yl] - carbonyl]am no

1-piperidinyllbutyl]-N(2,2,2-trifluoroethyl)-9Hfl uorene-9-carboxam de,
nonohydr ochl ori de 15 MP. 123-128[err]C M5 (el ectrospray, -
ions) mz 728 (M+H) El emental Anal. Calc' d for
Cerr]Herr]ClF[err]Nerr]O[err] £k

H 4.95; N, 5.43; d, 9.17

C, 60.55;

This Sheet Has Been Re‘placed
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Found: C, 60.54; H, 4.84; N, 5.22: 0891 20 | -
ciam e oot Farel ™ Neodesos 7 2N
9-[4-[4-[[[4-Chloro-4'-(trifluoronethyl)(1,1'-biphenyl]-2-yl]carbonyl]am no

1- pi peri di nyl WOI6H92PS N- (2, 2, 2-tri fl uoroet hyl )= @44 £ | uor ene- 9- i oam Ae,

N- oxi de. M P. 142-144[err]C M5 (el ectrospray, - ions)
mz 743 (MH) 5 El emental Anal. Calc'd for

~(err]Herr]AFerr]Nerr]O[err]+0.88 Herr] O C, 61.63;
H 5.01; N, 5.53; d, 4.66 Found: C, 61.64; H 5.05; N, 5.42; d,
5.02 Exanpl e 64 * [err]

s Sheet Has Been RTlaced

T
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- LR

et hyI ) - OH f | uor ene- 9- car boxani d.e,:"" N- oxi de, di hydrothliorid
MS (MtH)[err] 643; (MH)[err] 641 15 Elenental Anal. Calc'd for

Cerr]H rr]l.:‘[(%_;i err]O[err]+2 HO + 1.94 H20: PCT/US96/00824
C, 59.21 ék&% 7.46; F, 7.59; Cl, 9.45411- Found: C, 59.61; H

5.81;, N 7.25; F, 7.19; Cl, 9.05
SUBSTI TUTE SHEET (RULE 26)

as Been R laced

T

SUBSTITUTE SHEET (RULE 26)



WD 96/ 26205 *PCT/ US96/ 00824
053 fern orste-s= | 1O
N-(2,2,2-Trifluoroethyl)-9-[4-[4-[[[1-[[4-(trifluromethyl )pﬁ'enf/l ]eret hyl ] -

2- pi peridi nyl&ggﬁﬂg&yl ] ami no] - 1- pi peri di nyl ] but yl]-9H f | uor eperusssooss

9- car boxam de, di hy

rochl ori de. 5 MIZAES, + ions) nz 715 [ MtH]
Elemental Anal. Calc'd for (JQerr]Herr]Ferr]Nerr]dJerr]+2 Herr]O + 2
HC1: C, 56.87;, H 6.12; N, 6.80 Found: C, 57.01; H,
6.01;, N, 6.74 10 Exanpl e 66*

F

This Sheet Has Been RTlaced
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—

eLELi [ 9- [[(2 HIWH“IH"IH"I!MIH/' Jamnolcarbonyl]-9H fluoren-9-yl]butyl].

»Z

- pi peridinyl]-2-pyrd ditne®ar boxam de, N-oxi de, dihydrochl ori de. 15
MS (MtH) [err] @567, (MH)/[err] @565; (2MtH)[err] @ 1133

El enment al &B@km&”‘lc d for C[err]H[err]F[err]N[err]qerr]4%8.%5;1&'\}3&3%b
58

Herr]O: C, 55.56; H 5.78; 4{3 8. 36;
Found: C, 55.89; H 5.81; N, 8.18; F, 8.66; , 10.18
96/ 26205 PCT/ U896/ 00824

-306 - Exanml e 67*

o
SR o
1:’\, A
NN "\=
[ s
DI
O ~N o cn.
U N
O
; J
oS3
NN \\,N

i
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err]

rans- 9- “\“\““!\W\m\“\ot hi azol yI.)-L);aﬁz.(.)yl)am_ao]_-_l- pi peri di ny{—-}—b-ut—y-rr_

N-(2, 2,2 Y1 )~ 9HTT uor ene- 9- car boxani de, N-oxi de.

MB ( M+ [e*rr] @699; (MHJ[err] @697 El enental Anal . Calc d for

derr] H[ err]Flerr]Nfrer]Jerr] St1.5 Herr] O+0. 3 C rCTPSY60082 :

C, 65.19; HWGEB20S\, 7.45; F, 7.58; Cl, 4.2714- 10 Found: C, 65.12; H,

5.85; N, 7.29; F, 7.23; d, 4. 29 , Exanpl e

68* [err] '

9[4 [4-[[[1-(Cycl ohoxyl nmet hyI ) - 2- pi peridinyl]carbonyl]am no]-1-piperidinyl]
15 butyl -N-(2,2,2-trifluoroethyl)-9Hfl uorene-9-carboxam de,

dlhydrochlorlde

Thxs Sheet Has Been Replaced
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g[s (ES, +r|r]0(rl,Hln;IIjIﬂllmn Illg"'uw] g eLr1.+.I ELegth?ILaAnal Calc'd for . -

.63; H, 7.50; N, 7.57; C_1 9.42 20 Found: C, 60.73: H,
7 74 N, 7.65; F, 7. 22 Cl, 9.85 WD 96/ 26205
Exanpl e 69 %496!2 zg?r - 415 -
N-(2,2.2-Trifluoroethyl)-9-[4-[4-[[[1-(3,3,3-trifluoropropyl)-2-piperidinyl
] car b- onyl ] am no] - 1- pi peri‘di nyl ] butyl]-9Hfl uor ene- 9- car boxam de,

di hydr ochl ori de.

K. ;

(]
C

" This Sheet Has Been Replaced

A
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M5 (ES, + tons) mz 653 [ MtH] El emental Anal. Calc'd for
Cerr]H err] rr]derr]+l .5 Herr]O C, 54. 26,
H 6.29; N, l “ﬂ “ ﬁ Found C, 54. 40 H 6.21; N, 7 38; F,

15.53 10 'O Exanple 70  [err] VB
- (ESI + ions) (NMFD 15 24
SUBSTI TUTE SHEE$‘ PCT/US96/008

E 26) -416-

the monohydrochloride thereof, the dihydrochloride
thereof or the pharmaceutically acceptable salt

thereof.
5 22. The compound as defined in Claim 14 which
is
o
O N/‘CFs .
: j ;
Q D o] S, -~ N
N
H
QF
el
10
—_—

This Sheet Has Beg,

LT lill
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VO 96/ 26205 © 2308 -

PCT/ US96/ 0 Example 71* . . [err]
N-(2, 2, 2- Tmﬂmmlmmml IIII[4 [4-[(2,3,5-triiodobenzoyl)am no)- 1-
pi peri di nyl TbufylY - 9H £ udr ene- 9- car boxani de, nonohydr ochori de. 5

MP. 178-1 - M5 (ES, + ions) mz 928 (M+H) an\)g;ntal
Anal . Cal C%&?&Edz& err]H err] ClF[err] [[err] ng;r] d err] +0. gtﬂi"grr [

C, 39.51; H 3.42; N, 4.32 Cl : ound: C, 39.40; H 3.25; N,
4.27; C1, 3.61 s _

This Sheet Has Been Re; ,i
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0 0 st Hllllll Iy IIIIITﬂIII“’ e e !

9- 14-[ 4- (Benzoyl am no pi"pefl df nyl ] butyl]-N-(2,2,2-trifluoroethyl)-
9H- t hi oxant hone- 9- car boxam de, nonohydrochl ori de. 15 MP. or B.P.

145-150[ err] Cy M5 (ES, + ions) mz 582 (Mt E al .
Calc'd 1[or ]C[err]gﬁr‘grr]N[farr]O[elrr]F%err]ZS + J.(&dlzli)m + &E‘Sﬁ%&h&ﬁ

Herr]O C, 60.94; H 5.67; N 6.66; F, 9.04 Found:
C, 60.97; H, 6.00; N, 6.26; F 9 15. WD 96/:26205
PCT/ US96/ 00824 -309 -

"cr,

04
§7%<
F,

5
P AN
e Q\)@
.\R

This Sheet Has Beep Re

e
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73* to ||OWI ng conpounds were prepared by

Exanpl e

robo.u_cs_pr ocedures ow : ROBOTI CS
PROCEDURES c. Met hod for the Preparation of Anides
[err] A Aqueous oH cHa [err]

B. R err] CQyghb D C, HOBT;...DMF : chs! HPLC
Purification brdzos bis HO sakig - X v béilieds

[err] (Exanple 11 Part C) Pl ease note that in the
Exanpl es 73* to 159*, 10 for structures bearing only two single bonded
substituents to nitrogen, the third substituent is al ways hydr ogen,
but it is not shown explicitly in - the structures. Also, please note
that in the Exanpl es 73* to 159* for structures bearing oxygens

15 and sulfurs with only one single bonded substituent, t he second
substituent is always hydrogen, bu shomn explicitly in the
~structures.

./’//-

i
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¥

a1 111111 o s
( M+-H) 5 -

Exanpl e 74*

PCT/US96/00824
- 420 -

N
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[err] mz 67

m z_659 (MtH)
PCT/ US96/ 00824

WO 96/26203

W 96/2

i\fﬁi\\ Wi

Exanpl e 75* [err]

PCTUS96/00824
- 421 -

/ o)

I F

\"

_,’,/\‘?o !
\/\N‘/

‘s/

_F
T

7
= : N/\|<F
~ F F
\ 7~
\N/"\ o
: |
NS x Cl
[
c’/\‘{/

Sheet Has Been Replaced
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Exanpl e
Exanpl e 77*

HhIIIHIIIIIIIIII i IIIIII”’Z 654 (1) examle 70

WO 96/26205 PCTUS96/0082-4
-422-

3
o~ : N
!
N
F
/ \; o
) /U\ F
QL
i F
N l0 s
i : . 7
~s
5 .
the monohydrochloride thereof, the dihydrochloride
thereof or other pharmaceutically acceptable salt
thereof.
23. A compound having the structure
10

0
' c-N-CK3—0F3
O (CH;);-ND—N-C-Rs'
including the piperidine N-oxide thereof or a
pharmaceutically acceptable salt thereof,

R5* is heterocaryl, aryl, heterocycloalkyl or
15 cycloalkyl, each R3® group being optionally

This Sheet Has Been R

A
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PCT/ Usos/ oﬂm\\\\i\\ﬁi\ﬂ\\\\m =312 \/\0_96/2§05 . et oor

PCTUS96/00824
WO 96/26208
- 423 - .

substituted with 1, 2, 3 or 4 substituents which may
be the same or different.
24. The compound as defined in Claim 23

wherein the substituent on R5" is adjacent to the
0
n
§ carbon attached to the € group.

25. The compound as defined in Claim 23
wherein R5* is phenyl substituted with haloalkyl-
phenyl or heteroaryl.

26. The compound as defined in Claim 25

10 wherein R5" is

. The compound as defined in Claim 23 which
is ’

15

-
eet Has Been Re laced

"
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TR WAt 8 Al L A |

. - FHIENID bUYeodqoeb T?w v P3 U U’ 0 ‘.
mz 619 i( M-H) Exanpl e 80* {err] Mz 610 (NM’

Exanpl e 81* fer+] g m zl.'-? 579 (M+H) muszo JAN ]95

T

Patent
_w_ Case No. DC21le/h

CLAMS
1. A compound which has the structure

R
e
’ X ’
R

oxr
p x'N_C)
R '
. or ‘
A N-R!
RS : ?

AMENDED SHEET



WO 96/ 26205 - , ,
Exanpie 82— ferf———

~ i

S 70/00824

-313 - | RREEEE 00824
nm z 609 ( MtH) 5
: Patent
Case No. DC2le/h
Y-
or
R‘
Rs—a_ N
o .
where Qis —3— or —ﬁ— H
o

Xis: CHR3, —C— -CH—CH- or -C=C-;
o '-f I I. |10
o R* RV R R
R8, RY and R0 are independently hydrogen, alkyl, alkenyl,
alkynyl, aryl, arylalkyl, heteroaryl,' heteroarylalkyl,
cycloalkyl, or cycloalkylalkyl; '

R} is a fluorenyl-type group of the structure

zl and Z2 are the same or different and .are independently
a bond, O, S, |

) H
R s (ls-) s —NHC— . —'I'—ﬁ_ sy - E— or —C— ,
° 0/ o alkyl O o oM

with the proviso thé.t with respect to B, at least one of Z! and
22 will be other than a bond; Rl is a bond, alkylene, alkenylene
or alkynylene of 1..1p to 10 carbon atoms; arylene or mixed
arylenealkylene; R!2 is hydrogen, alkyl, alkenyl, aryl,
haloalkyl, trihalo-alkyl, triﬁaloalk?l,alkjrl, heteroaryl,

heteroaryl-alkyl, arylalkyl, arylalkenyl, cycloalkyl, aryloxy,

.alkoxy, aryialkoxy or cycloalkylalkyl, with the provisos that



[err]., — w7565 (MFH) Exampl e 84« MEHURAG o o]

S5 m _ T

\%42_—/ Case No. DC2le/h
—a’e"

(1) when R12 is H, aryloxy, alkoxy or arylalkoxy, then Z2
—NH-C— » —N—G¢— —C—
is o akyl © ' O or a bond and

(2) when %2 is a bond, R12 cannot be heteroaryl or
heterocarylalkyl; . .

Z is bond, 0, S, N-alkyl, N-aryl, or alkyi....-or
alkenylene from 1 to 5 carbon atoxﬁs; R13, R4, R15, and R16 are
independently hydrogen, 'alkyl, halo, haloalkyl, arvl, cycloalkyl,
cycloheteroalkyl, alkenyl, alkynyl, hydroxy, alkoxy, nitro,
amino, thio, alkylsulfonyl, arylsulfonyl, alkylthio, arylthio,
aminocarbonyl, alkylcarbonyloxy, arylcarbonylamino,
alkylcarbonylamino, .arylalkyl, heteroaryl, heterocarylalkyl or
aryloxy;

R2, R3, R¢ are independently hydrogen, halo, alkyl,
alkényl, alkoxy, aryloxy, aryl, arylalkyl, a-lkylmercapto,
arylmercapto, cycloalkyl, cycloalkylalkyl, heteroaryl,
heterocarylalkyl, hydroxy or haloalkyl;

' RS is independently alkyl, alkenyl, alkynyl, aryl, alkoxy,
aryloxy, azylalkoxy, heteroaryl, arylalkyl, heteroarylalkyvl,
cycloalkyl, c¢ycloalkylalkyl, polycycloalkyl, poly_cycloalkyl-
alkyl, cycloalkenyl, cycloheteroalkyl, heteroaryloxy, | '
cycloalkenylalkyl, polycyc loalkenyi . polycycloalkenylalkyl,
heteroazyléa::bényl, amino, alky.lamino, arylémino, heteroaryl-
amino, cycloalkyloxy, cycloalkylamino, all optiéné]_.ly substituted
through available carbon atoms with 1, 2, 3 or 4 groups selected
from hydrogen, halo, alkyl, haloalkyl, alkoxy, haloalkoxy,
alkenyl, alkynyl, cycloélkyl, cycloalkylalkyl, cycloheteroaikyl.
cycloheteroalkylalkyl, aryl, heteroaryl, arylalkyl, arylcyclo-
alkyl, aryialkenyl, arylalkynyl, aryloxy, aryloxyalkyl,
arylalkoxy, arylazo, heteroaryloxo, heteroaryl'alkyl, heteroaryl-

alkenyl, heteroaryloxy, hydroxy, nitro, cvano, amino. substituted

AMENDED SHEET



PCT/US 96700824

Eixgmggg ?II?/;FD He | | E)r:iarzrpréOS(?Mm [err] = e. o MGShG JAN 133_/
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amino, thiol, alkylthio, arylthio, hetercarylthic, arylthiocalkyl,
Dl alkylcarbonyl, arylcarbonyl, arylaminocarbonyl, alkoxycarbonyl, ‘
aminocarbonyl, alkynylaminocarbonyl, alkylaminocarbonyl,
alkenylaminocarbonyl, alkylcarbonyloxy, arylcarbonyloxy,
alkylcarbonylamino, arylcarbor_x?laﬁino, arylsulfinvl, -
arylsulfinylalkyl, ary].sulfonyl, alkylsulfonyl, arylsulfonyl-
amino, heteroarylcarbonylamino, heterocarylsulfinyl,
hetercarylthio, heterocaryvlisulfonyl, alkylsulfinyl;
RS is hydrogen or C;~Cs alkyl or C3-Cj alkenyl; all
optionally substituted with 1, 2, 3 or 4 groups which may
independently be any of the substituents listed in the definition

of RS set out above;

f,,, | - LN LN ...-\
R R I

are the same or different and are independent_ly selected from

2o ) hetercaryl containing 5- or 6-ring members; and
Ri
N-oxides '\/' thereof; and

pharmaceutically acceptable salts thereof.
2. The compound as defined in Claim 1 having the formula

or

or

Whhnase o=
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or . -

or

or

or

- or

the N-oxides thereof and pharmaceutically
acceptable salts thereof.

3. The compound as defined in Claim 1 having the formula
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4. The compound as defined in Claim 1 having the formula

A
RS #_C |

5. The compound as defined in Claim 1 wherein Rl is

K is a bond, O or S;

R13, R14, RIS and R16 are each H or one of RIS and R16 and
one of R13 and R14 are halogen;

zl is a bond or C=0;

Rl is alkylene or ag.kenylene;

R12 - 22 ig RP-NH-C— ; o RPG— ;

R12a is alkyl, fluorinated lower alkyl or polyfluorinated
lower alkyl. .

6. The compound as defined in Claim 1 having the

structrure
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. Ri:l
Q \
R \N—CN—R"—Z' O
R¢ z _
)
RIS .
’ 1 9
whereQis —Cc— or —§—

o

Z is a bond, O or §;

wﬁere RS is cycloalkyl, phenyl, aryl, heterocaryl, or
cycloalkyl, phényl, aryl or heteroaryl, independently substituted
‘at the ortho position witﬁ alkyl, alkoxy, haloalkyl (optionally

substituted with up to 5 halogens), trifluoromethyl, aryl,

aryloxy, haloalkoxy (optionally substituted with up to 5 '
— . hal&gens) , arylalkyl or arylalkoxy;
' R6 is H or CHs;
"R13 and R!S are independently H or F;
T S i ,__ﬂ:ec:s.i: 2zl is a bond;
Rl is alkylene;
o 1
R1Z - g2 ig aliyi-NH-C— or CRaslkyiNHC—
or Z2 is a bond and R12 is alkyl.
7. The compound as defined in Claim 6 wherein R!! is
) - n
. CHy{CHz)2 — - C—
-(CH)4-, 21 is a bond, and R12-22 is N or
1n
CFyCHy~ N~C—
8. The compound as defined in Claim 6 having the

structure

AMENDED SHEET



n z 693 (MFH) Exanple 93 % [err] 1 ?481\,28/

(MEH) D 96/ 26
weriteosioosze | (I I

Exanple 9 Pat:em_I err]
)ﬁz/ Case No. DC2le/h

and R!2 is trifluoromethylalkyl or alkyl.

9. The compound as defined in Claim 1 having the

structrure
Rﬂ
Q
Ll :
R \w—CN-n“—z‘ O : -
. O
e
R15
1 9
whereQlis ~—~¢c— oOr —s
’ 0

Z is a bond, O or S;
where RS is cycloalkyl, phenyl, aryl, heterocaryl, or
cy_cloalkyl,' phenyl, aryl or heteroaryl. independen\:ly substituted

at the ortho position with alkyl, alkoxy, haloalkyl (optionalily
substituted with up to 5 halogens), trifluoromethyl, aryl,
'aryloxy, haloalkoxy (optionally substituted with up to 5

o halogens), arylalkyl or arylalkoxy; .

;___:_;,..__:_'l:.:; L e 2. e . RS is H or éﬂa:

R13 and R15 are independently H or F;

z! is a bond; '

Ril is alkylene;

8 12a g
alkyl—§—  Ri¥-g— 0 120 8
R12 - 22 jg o o alkyl—Cc— or R'“4—c—

RiZa ig alkyl, fluorinated lower alkyl or polyfluorinated
............. 1°wer al]cyl'
| or 22 is a bond and R12 is alkyl.
10. The compound as defined in Claim 1 which is:
9-[3- [4- (2, 3-dihydro-1-oxo-1H-isoindol-2-yl) ~1-

piperidinyl]-propyl] -N-propyl-9H-fluorene-9-carboxamide;

o - AMENDED SHEET
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2,3~dihydro-2-{1-[4-oxo0-4- {9-propyl-9H-fluoren-9-

yl)butyl]—4_—piperidiny1]-1H—isoindol-1-one or its

monohydrochloride salt;
(E)-9-{4-[4-(1,3-dihydro-1-oxo-2H-isoindol-2-yl) -1~
piperidinyl]-2-butenyl-2,7-dif ]fuoro—N— (2,2,2~-trifluorcethyl) -9H-
fluorene-9-carboxamide; -
9-[4-[4-(1,3-dihydro-1-oxo-2H-isoindol-2-yl)-1-piper-
) ‘ idinyl ] btityl 1-2,7-difluore-N-(2,2,2-trifluoroethyl) -9H-fluorene-
- 9-carboxamide;
(2)-9-([4~-[4-(2,3-dihydro-1-oxo-1H-isoindol-2-yl)~-1-
piperidinyl]-2-butenyl]-N-propyl-9H-fluorene-9-carboxamide;
2,3-dihydro-2-[1-[2-0x0-2-{9-propyl-9H-fluoren-9-
w - yl)ethyl}- 4—piperidinyl ] -1H-isoindol-1-one;

e . (E)-9-[4- [4- (2, 3-dihydro-1-oxo-1H-iseindol-2-yl) -1-
piperidinyl]-2-butenyl) -N-propyl-9H-£fluorene-9-carboxamide;
9-[3-[4-(2, 3-dihydro-l-oxo-1H-isoindol-2-yl) -1~

piperidinyl]-propyll —N—propyl-9H-fluorene-9-¢arboxamide}

9-[4-[4-{[ {1, 1-dimethylethoxy)carbonyl]amino] -1-pipef-
idinyl]butyl]-N-propyl-9H- fluorene~9-carboxamide;
N-[2-[4-(1,3-dihydro-1-oxo-2H~isoindol-2-yl) -1~

§ piperidinyl]ethyl]-9-propyl-9H-£fluorene-9-carboxamide;
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9-[4-[4-[[2- (phenoxyphenyl) carbonyl]amino]} -1-piperidinyl] -
butyl] -N-propyl-9H-£fluorene-9- carboxamide; .
9-[5-{4-(1, 3-dihydro-1-oxo-2H~isoindol-2-yl)-1-
piperidinyl]-pentyl]-N-propyl- 9;H— fluoréne-9-carboxamide;
9-[4-{4- (benzoylamino) -1-piperidinyl]butyl . *-propyl ~9H-
fluorene-9-carboxamide; ' '
9-[4-[4-(2,3-dihydro-1l-oxo-1H-isoindol-2-yl)-1-
piperidinyllbutyl]-N-(2,2,2-trifluoroethyl)-9H-fluorene-9-
carboxamide; |
9-[2- [4- (2,3-dihydro-1l-oxo-1H-isoindol-2-yl})-1-
piperidinyl]ethyl]-N-propyl-9SH~fluorene-9 ~carboxamide;
9-[4-[4- (acetylamino)-1-piperidinyl] bﬁtyl] -N-propyl-9H-
fJ_.uorene-B-carbokamide; | '
N-ethyl-9-[4-[ (4- (2, 3-dihydro-1-oxo-1H-isoindol-2-yl)-1-
piperidinyl]lbutyl]-9H-fluorene-9 -carboxamide;
9-[4-[4-(2,3-dihydro-1-oxo-1H-isoindol-2-yl) -1~

piperidinyl]butyl]-N-2,2,2-trifluoroethyl- 9H-xanthene-9-

carboxamide; )
. 9-[4- [4; (2, 3-dihydro-1—oxo—1H—isoindol-z-yl) -1-

piperidinyllbutyl] -N—propyl-SH—xanthene—S -carboxamide;

9-[4~ {4-(2,3-dihydro-1,3-dioxo-1H-isoindol-2-yl)-1-
piperidinyl] butyl]-N-propyl- 9H-flgoréne-9-§arbdxamide;

2,3-dihydro-2- [1- [4-hydroxy-4- (9-propyl-9H-fluoren-9-
yl)butyl] -4-piperidinyl] —lﬁ-isoindol-l—one;

2,3 -dihydro-?— {1-[3-[{9-propyl-9H-£fluoren-9-

| yl) thiolpropyl] -4-piperidinyl} -1H-isoindol-1l-one;

-2,3-dihydro-2-[1-[3-{ (9-propyl-9H-fluoren-9-
yl)sulfonyl} prdpyl] -4-piperidinyl]-1H~-isoindol-1l-one;
cis-9-[4-[4~-(2,3-dihydro-1H-isoindol-2-y1) -1~

piperidinyl]butyl) -N-propyl-9H-fluorene-9-carboxamide;
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2-[1—[4-[9-(butylsulfonyl)-9H-f}uoren-9-yl]buty1]-4—
piperidinyl}-2, 3-dihydro-1H-isoindol-1-one;

9—[4-[[4—[(1,l-dimethylethoxy)cafbonyl]amino]—l-
piperidinyl]butyl]-2,7—difluoro~N~(2,2,2-trif1uoroethy1)-9H—
fluorene-9-carboxamide; - .: - . -

9—[4—[4-[(2-phenoxybenzoyl)aminb]—l—piéeridinyl]bgtyl]-N-
(2,2,2-trifluorocethyl)-9H-fluorene-9-carboxamide;

9-[4-[[4- (benzoylamino) -1-piperidinyl]butyl]}-2, 7-difluoro-
N—(2,2,2-trif1uoroe£hyl)-9H—fluorene—g-carboxamide;

9-[4-[14-(1,3-dihydro-1,3~-dioxo~2H-isoindol-2-yl) -1~
piperidinyl]lbutyl]~2,7-difluoro-N-(2,2,2-trifluoroethyl)-9H-
fluorene-Q—éarboxamide;

2,7-difluoro-9-[4-[[4-[ (2-phenoxybenzolyl)amino]-1-

s . piperidinyllbutyl]-N-(2,2,2-trifluoro-ethyl)-9H-fluorene-9-
carboxamide; '
9- [4-[4- (benzoylamino) -1-piperidinyl 1butyl] -N-{2, 2, 2-

trifluoroethyl)-9H-fluorene-9-carboxamide;

2,3-dihydro-2-[1-[4-[9- (1-oxopentyl) -9H-fluoren-9-
yl]butyl]r4-piperidiny1]-1H—isbindol-l-one;

[1-[4-[9-[ {propylamino)carbonyl]-9H~-fluoren-9-ylibutyl]-3-
piperidinylicarbamic acid, phenvlmethyl ester;

9—[4-[4-(2,3—dihydro-l-o;b-1H-isoindol-2-yl)-1-
piperidinyl]butyl]-N-(2,2, 2-trifluorcethyl)-9H-fluorene-9-
U fu;_“.; ) carboxamide;
9- (4~ [4- (2, 3-dihydro-1-ox6-1H-isoindol-2-y1) -1-
piperidihyl]butyl]-N%(2,2,2-trif1uoroethyl)—9H—f1uorene-9-
carboxamide; .

9—[4—[3-(benioylamino)-l-piperidinyl]butYi]—N—prqpyl—SH-

fluorene-9-carboxamide;




""A( o [ {:

T VR

B e e s i
LT — W T

9-[4- [3; (1,3-dihydro-1, 3-dioxo-2H~-isoindol-2-y1)-1-

piperidinyl)butyl] -N-propyl-9H-£fluorene-9-carboxamide;

9-{4-[4~ (2f 3-dihydro-l-oxo-lH-iéoindol-z-yl) -1-
piperidinyl]lbutyl]-N-(2,2,3,3, 4 .4, 4-heptafluorobu£yl) -9H-
fluorene-9-carboxamide;

9-[4-[[4-[(1,1-dimethylethoxy)carbonyl]amino]-1-
piperidinylibutyl]-3, 6 -difluoro-N-(2,2,2-trifluorocethyl)-9H-
£luorene-9-carboxamide : _

9-[4-[4- (1, 3-dihydro-1-oxo-2H-isoindol-2-yl) ~1-
piperidinyl]butyl]-N-(2,2,3,3,3 -pentafluofopropyl ) -9H-fluorene-9-
carboxamide; |

9-[4-(4- (benzoylamino) -1-pipéridinylbutyl]-3, 6-difluoro-

N-(2,2, Z-ﬁrifluoroethyl) -9H—fluorene-9-carbox_amide;

3,6-difluoro-9-[4-[4-[(2 -phenoxybenz.oyl Yamino]-1-
piperidinyllbutyl]-N-(2,2,2-trifluorcethyl) -9H-fluorene-9-

carboxamide;

)@/ko
cl
’
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9-[4—[4-[(phenoxycarbonylramino]-l-pipéridinyllbutyl]-N—
(2,2,2-trifluoroethyl) -9H~fluorene-9-carboxamide;

9-[4-[4-[[ (phenylamino)carbonyl]amino] -1-piperidinyl]}-

_ﬁf ) butyl]-N-(2;2,2—trifluoroethyl)-9H-f1uorene-9?carboxamide;
9-{4-[4~[ (phenylsulfonyl)amino]~l-piperidinyllbutyl]-N-
(2,2,2-trifluoroethy1)-9H—fluorene-9—carboxamide:

o

OQQ

cis-9—[4—[4{(2—phgnoxybenzoyl)amino]-l-piperidinyl]butyl]-

-
’

N-{2,2,2-trifluorcethyl)-9H~fluorene-9-carboxamide, N-oxide;
9-[4-[4-[ (2-phenoxybenzoyl)amino] -1-piperidinyl]-4-

oxobutyl]-N-(2,2,2-trifluorocethyl) -9H-fluorene-9-carboxamide;
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9-[4-{4-{[(1,1-dimethylethoxy)carbonyl]amino]}-1-

®

piperidinyl]pentyl]-N—(2,2,2-trifluoroethyl)-9H-f1uoréne-9-
carboxamide;

9-{4-[4- [[(2-phenoxyphenyl)sulfonyl]amino] ~1-~
piperidinylibutyl]-N-(2,2,2- tr:l.fluoroethyl)-9H-f1uorene-9—
carboxamide;

9-[2-[[[4~(benzoylamino) -1-piperidinyl]carbonyl]-amino] -

' e ' ethyl]-N-(2,2,2-trifluorocethyl) -SH-fluorene-9-carboxamide;
[1-[[{2~19-{[(2,2,2-triflucroethyl)amino] carbonyl]-9H-
fluoren-9-yllethyllamino]lcarbonyl] -4-piperidinyl]carbamic acid,

R I . 1, 1-dimethylethyl ester;

EER 4-{ (2-phenoxybenzoyl)amino}-1l-piperidinecarboxylic acid,
2-[9-[{[(2,2.2-trifluoroethyl)amino]carbonyl]-9H-£luoren-9-
yl]lethyl ester;

4-[[(1,1-dimethylethoxy)carbonyl]amino] -1-piperidine-
carboxylic acid, 2- [9— {{(2,2,2-trifluorcethyl)aminojcarbonyl]-9H-
fluore.n—S-yl] ethyl ester, |
e . . ) _ 9-[4-(4~ [(2-phenoxybenzoyl)am:.no] -l-p:.per:.d:.nyl]pentyl]—N—
: - | - (2,2,2-trifluoroethyl}-9H~-fluorene-9 ~carboxamide;
9-[2-[[[4-[ (2-phenoxybenzoyl)amino]}-1-piperidinyl}-
. carbonyl]amino)ethyl]-N-(2 02, 2—t£if luorcethyl) -9H-fluorene-9-

carboxamide;
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4- (_benzoylamino) -1—§ziperidinecarboxylic acid, 2-[9-
NI [0(22,2-trifluoroethyl) amino] carbonyl]-9H-fluoren-9-yl}ethyl

ester; .

9-[4-(4- (benzoylamino) -1-piperidinyljpentyl]-N-(2,2,2-
trifluoroethyl) -9H~ fluorene-9~;:arboxamide; . ) -

9- {4~ [4- ([ (1,1-dimethylethoxy) carbonyl]amino]-1-
piperidinyl] butyl] -N-(2,2,2-trifluorcethyl) -9H~thioxanthene-9-
carboxam:.de H

9-[4-{4~( benzoylam;no) l-piperidinyl} butyl] -N-(2,2,2-
trifluoroethyl)-9H-thioxanthene-9-carboxamide;

9-{4-~- [4-_- { [ (2~phenoxyphenyl}carbonyl]amino]~-1- _
piperidinyllbutyl]-N-(2,2,2-trifluoroethyl) -9H-thioxanthene-9-

carboxamide; _
"and a phaxma_ceutically acceptable salt of any of the above
and an N-oxide of any of..the above. -
11. A method for preventing, inhibiting or treating

T . atherosclerosis, pancreatitis, hyperglycemia or obesity in a

4

mammalian spécies, which comprises administering to a patient in
need of treatnént a therapeutically effective amount 'of a
compound as defined in Claim 1 or 14.

12. P; method of lowering serum lipid levels, cholesterol
and/or triglycerides, or iﬁhibiting and/or treating hyperlipemia,
hyperlipidemia, hyperlipoproteinemia, hﬁpercholesterolemia and/or
hypertriglyceridemia, which comprises administering to a éat'iem:
in need of treatment a therapeutically effe;'ctivg amount of a
compound as defined in Claim 1 or 13.

- . 13. A compound having the structure
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including the piperid&.ne N-oxide thereof or a pharmaceutically
acceptable salt thereof, wherein Z is a bond, O or S;

X1 and X? are independently selected from H or halo;

x is. an integer from 2 to 6; _

R5* is heteroaryl, aryl, heterocycloalkyl or cycloalkyl,
each R5* group being optionally substituted with 1, 2, 3 or 4

substituents which may be the same or different.

14. The compound as defined in Claim 13 wherein Z is a
i,ﬁ o _ | bond; each of X! and X? is H. '
15. The compound as defined in Claim 13 which is a
piperidine N-oxide. . -
16. The compound as defined in Claim 13 wherein the o
substituent on R5* is adjacent to the carbon att':ac.hed to the ¢
- group. _
17. The compound as defined in Claim 13 wherein RS* ig
substituted with 1, 2, 3 or 4 substj.tuents which may be the same
or different and are halogen, monocyclic heteroaryl, bicyclic
héteroaryl, heteroarylalkyl, cycloheteroalkyl, alkyl, alkoxy,
cycloalkyl, arvl, aryloxy, substituted aryl, arylalkyloxy,
heterocaryloxy, amino, alkylamino} alkyl(aryl)amino,
heteroatylamino, arylamino, alkylthio, arylthio, arylthioalkyl,
hetéroarylthio.’ arylsulfinyl or acyl. _
18. The cc.bmpound as defined in Claim 17 wherein R5* is
substituted with 1, 2, 3 or 4 of one or more of the following

I, Cl, F, CF;

'\\
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fl uor ene- 9- car boxam de; . NH

9-[4-[[4-](1, 1-di met hyl et hoxy) car bonyl ] am no] ﬁ.q

—_—
This Sheet 4.
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piperj;dLn.)dsq_but—)d—]-—S,—G-difluoro-l\l-'('2,2,2-t'rifluoroethyl)-9H— ms_-96/00824
f 1 uor ene- 9- car boxam de; 9-[4-( 820 JAN 1YY/

(1, 3 “unw“ “I“ﬂlw mtisoi ndol - 2-yl ) - 1- ]
pi peti 2,2,3,3,3-pent af | uor opr opyl );(8_!}1'“ | uor eneraBent
car boXantde! 9-[4- T Case No. DC2le/h
[ 4- (benzoyl ani no) - 1- pi peri di nyl J'butyl]-3, 6-difl uor 62— :
N-(2,2,2-trifluoroethyl)-9H fl uorene-9-carbgxani de;
- 3,6- d|f| uor o- 9- (4- (4-[ (2- phenoxybenzoyl ) ani "iO
TP perl di nyttbutyl 1-N-(2, 2, 2-trifluoroethyl) repe 9-
carboxam de; [err] . Patent [P&r O\
. N—-H .
. _ ' ( _ vHoa
CFy . ’
(o]

3

T

K

(J K

_____ ﬁ O. - QJ\(‘S
5, O

T m i

* AMENDED SHEET



[ertd——Terf]

.\\|l\||\ AR |

******

This Sheet Has Been R€ﬂ

i B

B oo o7
%ﬂg’?’-‘ﬁﬁ;_ © Case No. DC2le/h

ferr] [err]

AMENDED SHEET



lerr] . ferrl — ferr]  [err] SITHS 964006,

A 0 - - WENUS20 Jan 19

Patent
f‘é Case No. DC2le/h

the monohydrochloride thereof, the dihydrochloride thereof or .
other pharmaceutically acceptable salt thereof.

22. A compound having the structure

-
as Been Reraced
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This Sheet Has B

™

PCTIUS 96/0UB2:
IPEA/US2 0 JAN 199/

#f Case To.

[err] [err]

DC2le/h

u- C=RS*

including the piperidine N-oxide thereof or a pk- ~sceutically
acceptable salt thereof, _ |

R5* is heterodaryl, _éryl, heterocycloalkyl or cycloalkyl,

- each R5* group being optionally substituted with 1, 2, 3 or 4
substituents which may be the same or different.

23. The compound as defined in Claim 22 where:l.n the o
subst:.tuent on R5* is adjacent to the carbon attached to the g
group. :

24. The compound as defined in Claim 22 wherein RS* is

phehyl -substituted with haloalkyl-phenyl or heteroaryl.

25. The compound as defined in Claim 24 wherein R5* is

3¢

26. The compound as defined in Claim 22 which is
[+
N/\ CFy

0,8

27. A compound which has the structure

L O
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Patent
;(oZ Case No. DC2le/h
Ffo—
or . . 1-
R? 2 z
p x’ '
rt Co
or "
5-Q _
O
. R®® !
or .
91

where Q is --E-— or —S— ;

X is: CHRS, =G pHGH or PO

o '. Rw R* R
R8, R and R1° are independently hydrogen, alkyl, alkenyl,
alkynyl, aryl, arylalkyl, heteroaryl, heteroaxylalkyl,
cycloalkyl, or cycloalkylalkyl;

Rl is an indenyl-type group of the structure

n”\= / n“
or —RU—2! ¢ or
' A2 2 Rite
R‘“
E «
nﬂ
H“
of _gt_gi_ Q ;
R12— 22 Ri6a
ﬂ- Rlﬁl

21 and 22 are the same or different and are independently

a bond. 0, S,

\\
- This Sheet
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PGHIS b/ 0UB

[er. r] _\_\ N | o
LT — o ,%""Si“‘ o
/2
R e v S ST o

with the proviso that with respect to B, at least one of Z! and
Z2 will be other than a bond; R11 is a bond, alkyleme, alkenylene
or alkynylene of up to 10 carbon atoms; arylene o mixed -
e . arylenealkylene, R12 is hydrogen, alkyl, alkenyl aryl,
haloalkyl, trihaloalkyl, trihaloalkylalkyl, heteroaryi,
. - o . hetercarylalkyl, arylalkyl, arylalkenyl, cycloalkyl, arvloxy,
e - alkoxy, arvlalkoxy or cycloalkylalkyl, with the provisos that '
| (1) when R12 is H, arvloxy, alkoxy or arylalkoxy, then 2Z2
is .o gkt 0 * 0 or a bond and
(2) when Z2 is a bond, R!? cannot be heterocaryl or

heteroarylalkyl ;
(3) in the third and fourth formulas. where R} is indanyl
‘E, if 2! is a bond, then R!2-22 is other than alkyl or H;

(4) in the third and foﬁrth formulas, where R! is indenyl

s .

a , _“-E— . = Qe . ﬂ

0 =2 . C .

_F then Z2 is . alkyl where 22 is other than
8 A

alkoxy, or (g)z where R12 isg other than alkyl;

Z is bond, 0, S, N-alkyl, N-aryl, or alkylene or
alkenylene from 1 to 5 carbon atoms; R'3 and R4 are
independently hydrogen, alkyl, halo, haloalkyll, aryl, cycloalkyl,
cyclohetercalkyl, alkenyl, alkynyl, hj(droxy, alkoxy, nitro,
amino, thio, alkylsulfonyl, arylsulfonyl, alkylthio, a.;ylthio,
aminocarbonyl, alkylcarbonyloxy, arylcarbonylamino, _
alkylcarbonylamino, arylalkyl, heteroaryl, heteroarylalkyl or

. aryloxy; . ' '
. R15& and R162 are independently hydrogen, alkyl, halo,
haloalkyl, aryl, cycloalkyl, cycloheteroalkyl, alkenyl, alkynyl,

i alkoxv. alkvlanlfanrl  awelcnd famerl  alledelio  ooever -

[
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S/ Patent
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-C’a;fbonyl, alkylcarbonyloxy, afyii:‘arbonylamino, alkylcarbonyl-

amino, arylalkyl, heterocaryl, hetercarylalkyl, or aryloxy;

R2, R3, R? are indebendently hydrogen, halo, alkyl,
alkenyl, alkoxy, aryloxy, aryl,,arylalkyl, alkylmei:capté,
arylmercapto, cycloalkyl, cyclealkylalkyl, heterc.. _1, -
heteroarylalkyl, hydroxy or haloalkyl;

RS is independently alkyl, alkenyl, alkynyl, aryl, alkoxy,
aryloxy, arylalkoxy, heteroaryl, arylalkyl, heterbarylalkyl,
cycloalkyl, cycloalkylalkyl, polycycloalkyl, polycycloalkylalkyl,
cycloalkenyl, cycloheteroalkyl, heterocaryloxy, cycloalkenylalkyl,
polycycloalkenyl, polycycloalkenylalkyl, heteroarylcarbonyl .
amino, aikylamino, arylamino, het&oawlmino, cycloalkyloxy,
cycloalkylamino, all optionally subs.tituted through available
carb;.)n atoms with 1, 2, 3 or 4 groups select.ed from hydrogen,
halo, alkyl, haloalkyl, alkoxy, haloalkoxy, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, cycloheteroalkyl, cyclohetero-
alkylalkyl, aryl, heteroaryl, arylalkyl, arylcycloalkyl,
arylalkenyl, arylalkynyl, aryloxy, aryloxyalkyl, arylalkoxy,
arylazo, hetercaryloxo, heterocarylalkyl, heteroarylalkenyl,
heteroaryloxy, hydroxy, nitro, cyano, amino, substituted amino,
thiol, alkylthio, arylthio, hetercarylthio, arylthioalkyl,

: alkylcarbony"l, arylcarbonyl, arylaminocarbonyl, alkoxycarbonyl,

aminocarbonyl, alkynylaminocarbonyl, alkylaminocarbonyl,
alkenflaminocari:onyl, alkylcarbonyl-oxy, arylcarbonyloxy,
alkylcarbonylamino, arylcarbonylamino, arylsulfinyl,
arvlsulfinylalkyl, arylsulfonyl, alkylsulfonyl, . arylsulfonyl—_
amino, heterocarylcarbonylamino, hetéroarylsulfinyl '
heteroarylthio, heterocarylsulfonyl, alkylsulfinyl;

RS is hydrogen or C1-C4 alkyl or Ci1-C4 alkenyl; all

optionally substituted with 1, 2, 3 or 4 groups which may

AMENDED SHEET
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9- 4[4—[—(—phe+=re*ye&v'—b9ny-L9_aarﬁno]-1-piperidiny|]buty|]-|\|— _
(2 2,2-tr - OH- f | uor ene- 9- car boxam de; ]PENUSN JAN 1897.
9[4[4[, [: bonyl ] am no] - 1- pi peri di nyl | -
butyl]-N (& t hyl )-9H-fl uor ene- 9-car bo ¥ de; Patent
9-[4-]4- [(phenyl suI fonyl ) ami no] - 1- pi peri di nyl ] butyl Case No. DC2le/h
(2,2,2-trifluoroethyl)-9H fl uorene-9-carboxam de;
[err] '
ci s- 9 [4 [4[ ( 2- phenoxybenz oy M BAFHRBTY1PHAPE °f dibRyTPEUEYMEs 1isted in the definition
S Riet _ of R5 set out above;
A \ DN VA S
’ and
e é.re the same or different aﬁd are independently .s.'elected from

heteroaryl containing 5~ or 6-ring members; and

R“
N-oxides .\) _ thereof; and
pharmaceutically acceptable salts thereof.

28. The compound as defined in Claim 27 having the

formula

R .
or
o 5‘
: ':,f\, —N
L~
R* ,
or
. 2 o
l&, N— R
ol |
Y4
n‘ R‘°
R
= or’
o B!
"Q N
N0
R |
Rt R1°
R’
. or
This Sheet Has Been Re

il

|
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ePGTIUb 70/ VVUL
N-(2, 2, 2- trlfluoroethyl) -9H—f|uorene 9- car boxam de, N-oxid
9[4[4[62—phe1°r07ry‘b€nzvy173‘mno] 1-pi peridinyl]-4- mszoJANBg?

oxobutyl ] - et hyl ) -9H-fl uor ene- 9- boxam de;
[err] |m“f “l“! Ig [4-[[ (1, 1-di met hyl et@& car bonyhle 881 Neda1a ks
pi peri di nyl trifluoroethyl)-9Hft ene-9- carboxam de;
9- [4-[4-[[(2- phenoxyphenyl )sul fonyl ] am no] -1 -

oxr

or

or

/\&

S
the N-oxides thereof and pharmaceut:.cally

acceptable salts thereof.

29. The compound as defined in Claim 27 having

the formula
o e R'
: N
Ao A
1 of or R® or
o . 0 At
L[] . it N
O O
R® or R® .

30. The compound as defined in Claim 27-having the

formula

his Sheet Has Been RTIaced
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i peri,dinyl  but 2 2,2-trifl roethyl) 9H-f | uor ene- 9- B‘Sg{fb‘é‘rxgrﬁduuo;ﬂi
-[ 2- [[[4- (bsenzo ;“l m i nyl ] carbonyl ]-am no]- eth &AMS-ZQ ‘At\
2,2,2-trifl uoroet “‘“ .9- car boxam de; w
1-[[(2-19-[[ (2,2, trq f I‘-uof"oet hyl ) ani no] car bony! ] ; Patent
| uoren-9-yl ] et hyI ] ami no] car bonyl ] - 4- pi peri di nyl ] m ¢ acicgse No- DC2le/h
,1-d|nethylethyl ester;
[(2-phenoxybenzoy|)an1no] 1- plperldlnecarboxyllc aci d,
-[9- [[(2 2,2-trifluoroethyl)am no]carbonyl ] F#fl n-9- yl]ethyl
Ester- 4 [[(1, 1-dinethylethoxy) carbion m ne}nat- 1- pi peri di ne-
carboxyllc acid, 2-[9-[[(2,2, 2- trlfluoroethyl)a#Ino rbonyl] oOH
fl uoren-9- yI]ethyI ester;
O-[4-[4-[(2- phenoxybenzoyl ) ami no}l-1- 'ﬂlepmmpdmwei] @efiibed i Mlaim 1 which is:
(2,2,2-trifluoroethyl) -9Hfluoepg-3- e _ . B
9-[2-[[[4-[(2- phenoxybenzoyl)an1ngf-l-%lpggl m&l]ﬁfo tH-isoindol-2-yl)- -,
car botiyl ] ami no] et hyl ] - N- ( 22iPepidipy¥i byl bdt-brdoyl-9kk fnlersr 2 riebbyridiastsoxan de;
_ : Y carboxamide; '
. 2,3"dih¥dr0-l-[4-[4-(2.3—dihydro-1-oxo-1H-isoindol-2-yl)-
e 1-piperidinyllbutyl]-N-propyl-1H-indene-1-carboxamide :

trans-2,3-dihydro-1- {4~ [4-(2, 3-dihydro-1-oxo-1H-isoindol
2-yl)-l-piperidinyllbutyl]-2-phenyl -N-propyl-lH-indene-1-

carboxamide;

1-{4-[4~(2,3-dihydro-1-oxo-1H-isoindol-2-yl)-1-
piperidinyl]butyl]-2-phenyl-N-propyl-1H-indene- l-carboxamide;

1-[{4-[4-(1,3 -dihydro-l-oxo—ZH-.is'oindol—z-yl.) -1- _
piperidinyl] butyl]-2-methyl-N-(2,2, 2-trifluorcethyl) -1H-indene-1-
carboxanu.de or |

- 1-[4-{4-(1, 3-d:|.hydro- -oxo-2H-1$o:.ndol -2~-yl)-1-
pJ.per:.dmyl]butyll-N-(z 2,2-trifluoroethyl) -1H~indene-1-
carboxamide.

32. A method for preventing, inhibiting or treating
atherosclerosis, pahcreatitis, hyperglycemia or obesity in a
‘ mammalian species, which comprises administering to a patient in
ites T W g need of_ treatment a therapeutically effective amount of a
compound as defined in Claim 27.
33., A method of lowering serum lipid levels, cholesterol
and/or triglycerides, or inhibiting and/or treating hyperlipemia,
hyperlipidemia, hyperlipoproteinemia, hypercholesterolemia and/or

hypertriglyceridemia, which comprises administering to 'a_. patient

-' 
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- —c sarni FHIZN D BYYEDC45dh ";' d
; -368 Menzoyl ani no) - 1- pi peri di necar boxy 0082
I

xylrc aC|
t (22 2-trifl )am no] carbonyl]-9Hfluoren-9-yl]e t 6JAN]9
i 9_ m ﬁ}‘m -1- p| peridinyl]pentyl] -N (2,2,2 _
tri uor ene- 9- car boxam de; 9- [4- [4- (1, °
1-di rret’hyl et hoxy) car bonyl ] am no] -1- piperidinyl]butyl] f’\étent

(2,2,2-trifluoroethyl) -9Hthioxant hene-9-  c#dSoxam de; [
(benzoyl am no) -I|-piperidinyl]lbutyl]-N (2,2,26= Case Nog Zbcz[le/h
trifluoroethyl)-9Hthi oxant hene- 9- car boxam de;
9-[4-[4-[[4-(2-phenoxyphenyl ) carbonyl ] ami no] -1- pi peridinyl ] butyI ] -N
(2,2, 2-trifluoroethyl) -9H-thioxanthene-9- carboxam de;

in need of treatment a therapeut:.cally effect:.ve amount of g

compound as defined in Claim 27.
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ard a‘pharnace'“
of any of the
structure

N- oxi de t hereo
Is a bond, 0 o
fromH or hal o]
heteroaryl, ary

e salt of any of the above
Ewﬂﬁﬁega . {1. A conpoxnd hav?ﬁgafﬁzr %E o

[err] i ncl udi ng the pi i.ne
i pal | y= ¥8ceptabl e salt thereof, ﬂgﬂﬁ?

and X[err] are independentLy selected
XTSah |nteger from2 to 6; "Rerr] is
het er.ocycl oal kyl or cycloalkyl '

4- (.be,nzoylamino) -l-glperldznecarboxyl ic acid, 2-(9-
(0(2,2.2 -erifluoroethyl) am-ino] carbonyl]-9H-fluoren-9-yl]ethyl
ester; )

9-[4-{4-(benzoylamino}-l-piperidinylipentyl]-N-(2,2,2-
trif luoroethyl) -9H-£fluorene-9-carboxamide i | -

9-(4-~ [4.- {{(1,1l-dimethylethoxy) carbenyl] amino}-1-
piperidinyl]lbutyl]-N-(2,2, 2-ltrif1uoroeth'yl) -9H-thioxanthene-9-
carboxamide; |

9-[4-[4~(benzoylamino)-1l-piperidinyl]lbutyl]-N-(2,2,2~
trifluoroethyl)-9H-thioxanthene-9-carboxamide;

9~[4-[4-[ [ (2-phenoxyphenyl) carbonyl]amino]-1-
piperidinyl Jbutyl]-N-(2,2,2-trifluoroethyl) -9H-thioxanthene~-9-
carboxamide;

"and a pharmaceutically acceptable salt of any of the above

and an N-oxide of any of the above.
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each R[err] group being optionally substituted with 1, 2, 3 or 4

Sl 4 MRy be the sanme or different. : 12. The conpound

11 wherein Z is a_ pend, each of X err] and Xerr] is

) he jconmpound as defined in Claim1l which is a piperidine
2 1997 14. The conpound as defined in Claim 11 wherein the

slu st Qﬁ! 8?: Rilefr] i5;adj acestpdundt havigar bbe SHTUEEHES to the [err]

d |The conpound as defined in A aim1l wherein Rlerr] is

S bstltuted with 1,1} 2, 3 or 4 suj tuents which may be the sane or

-d | cNie heteroaryl, bicyclic heteroaryl,

het er oaryl al kyl , cycloheteroalky'“ allLd abgoxy cycl oal kyl, aryl,

aryl oxy, substit ut ed aryl, aryI.ka-qay eroaryloxy, am no, al kyl am no,
Wi

al kyl (aryl) am no, heteroarylaf , N-afﬁylthlo aryl thio,

aryl t hi oal kyl , heteroarylthio, /1 sul finyl or acyl. : 16. The
conpound as defined in Caim15 2¢£inN Rlerr] is substituted with 1, 2,
or 4 of one or nore of 'the follow ng -

. LY

including the pipeé'idine N-oxide there_of or a pharmaceutically
accéptable sait thereof, wherein Z is a b\ond, O or S;

X1 and X2 are independently selected from H or halo;

x is an integer from 2 to 6;

R5* is heteroaryl, a;ryl, heterocycloalkyl or cycloalkyl,
each R5* group being optionally substituted with 1, 2, 3 or ¢
substituents which may be the same or different.

12°. The compound as defined in Claim 11 wherein Z is a
bond, .ea.ch of X! and X2 is H.

13. The compound as defined in Claim 11 which is a
piperidine N-oxide.

14 . The compound as defined in Claim 11 wherein the

=0

substituent on R5* is adjacent to the carbon attacﬁed to the €
group. ’

15, fThe compound as éefined in Claim 11 wherein R5* is
substituted with 1, 2, 3 or 4 substituents which may be the same
or different and are halogen; monocyclic hetercaryl, bicyclic
hetercaryl, heterocarylalkyl, cycloheterocalkyl, alkyl, alkoxy,
cycloalkyl, arvl, aryloxy, substituted aryl, aryl_alkyloxy,
heterocaryloxy, amino, alkylamino, alkyl(aryl)amino,
heteroarylamino, arylamino, alkylthio, arylthio, ',arylthioaikyl.
heterocarylthio, arylsulfinyi or acyl.

16 . The compound as Gefined in Claim 15 wherein R53* is

substituted with 1, 2, 3 or ¢ of one or more of the following

I. Cl, F, Cr3

* c L M S *

3
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where x is 1 to 5'

Ef).-(fj.é Nea

alkyl‘,:rphenyl, pPhenyl substj

! ituted with halo, alkyl, CF30, alkoxy,
’ :C!' ) 4 :
® , CF3, or Phenyl; ~—N-—(cm;) cr,— where p is 1 to s
~N(CH3) CgHg ; :
Cry
_ _ —s—'<
=5~ (CH2) oCF h i
2)p -3 Where p is 1 ¢o s, e, ~S-alkyi,
. n . C¥Fs
—s-tcx,),-g-c;xs . =p
) + =0~ {CHy) p—CF3, cFs 0CH3.;

, -—o-—-<::> ) -o—<:>-c1
C€yclohexyl,

.
.

CH30_
-
.. =0
) ~—Ore
amino, Cr; - , ocz;
Q= —25) '
—_

A



E T ,y@qﬁ N Lo 5 |
L }211 yfx'ﬂﬁﬁm CC)), al kgi;r] [err]a
11t H
i %4@&%9@;&%”[]6&?”]
3 npyl , al:koxycar bonyl ,
a F—lkyloxycarbony ,

3n

kyI

phenyl,
CF[err],

substituted with
[err] where p is

phenyl

or phenyl;

-S-(CHerr])pCF[err] where pis 1

aroyl,

het er oar yl am nocar bonyl ,

alkanoyl, alkoxycarbonyl, aroyl, hetero.a:ylaminocarbonyl,

arylalkyloxycarbonyl, .
' g8 MN-x '
TR N N\
— N(CH3)— CHy~—<{/
~-CHy~-5-CgHs, CF3 ;

. N
N D\ -0 /N
- 0=CHy P -g—~{’ cP; -
e = s &

[»]
i -
-8 Cl

17 . The compound as defined in Claim ‘16
: ¥
{
—Cﬂzcxz"?'-cxz“
wherein (CHz)x is (CHz)s or 4 H

Z is a bond;

- X! and X? are H;

R5* is aryl, which is substituted with

trifluoromethylphenyl, hetercaryl, halo and/or arxyl or

R5* is heterocaryl

wherein the R5* includes a substituent attached to a carbon

(o]
"

adjacent to the carbon linked to €.

18 .

- QU

(NH

CF;

The compound as defined in Claim 11 which is

oty
o

L

Q.
NH

({

CF;

* 4 L L} s

*

L



§-CH[e ff SACE@T;;T.]HEEEM [err], -N(CH err])-CH err]-[err]

{ Tferrt=—f {S-[err]-CF[err] , - -Oferr] , [err]

17 . h glefined in Caima1l6

[err] %Wh CH err])x isjg:?&err])[err] or J[err] ;

Zis ngd. " Xlerr] and X err] are H,

Rleri} is aryl, which ip substituted with trifluoromethyl phenyl,
het er oaryt—heate—aneiod aryl or ' Rlerr] is heteroaryl
wherein the Rerr] includes a substituent attached to a carbon

adj acent to the carbon linked to [err] £ 18 The conpound
as defined in Claim1l which is [er@nc“‘ |

o .
Va CF3
N
H

’ [~ CFs

Q’ D‘ T N.2HC!

RO Y Y
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prd

th MWhSH LHp t hereof, the dihydrochl oride thereof or . other
phargaceutical |y agceptable salt thereof. 20. A conpound havi ng
the $tr29t0CTE 1997 '
- 387 -
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- . ?g -ﬂ i ncl udi ng the piperidrne N-oxide thereof or

a- p{har nétbeut |‘c~;1 acceptabl e salt thereof, - . ‘R err]
i's eteroaryl ar - heterocycl oal kyl or | oal kyl, . - each Rerr]
grop Q?Q'ﬁoaly substituted wWith 17 2, 3 or 4 substituents
e the gsake or different. 21. The conpound as
delfl =—Crarm 20 \wherein t he ~substituent on Rlerr] is adjacent
the carbon attacled to the [err] - group.
Tht—\,unpound as defined in CI ai m 20 wherein R5* is phenyl
substituted w th hal oal kyl - or het eroaryl .
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F
‘:’
,Il A ? _
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23, - | REBLAGCEMENTK SHEET¢f i ned in O aim 22 wherein RS* is [err]
24. TFhd™COPOUT eflined in Caim20 which is [err]
25. fA coz'gogmlﬁ@jc- as the structure [err]
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Rlerr], Rrer] and R err]
hydr ogen, alky[, al kenyl , o .
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|, heteroaryl, heteroarylalkyl, . .+ — cycl oal kyl ,
R[err] s an |ndenyl type group of the

[err] or [err] or lerr]
; : Z[err] and Z[err] are the sanme or d
p&ndently a bond, 0, S, i
- 391 -
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with the proviso that with respect to

Z{err] and Z[err] wll be other than a
id, al kyl.ene, al kenyl ene : or al kynyl ene of
aryl ene or m xed aryl eneal kyl ene;
kyl, ‘al kenyl, aryl, hal oal kyl ,
| | kyl al kyl , hetsggoaryl, het er oaryl al kyl ,
~aryl al kyl, aryl al kenyl, cycl oal kyl, aryl oxy, al koxy,

aryl al koxy or cycloal kyl al kyl, with the provisos that

(1) when Rerr] is H aryloxy, alksaxy or aryl al koxy, then Z[err]

i's [err], [err], [err] or a (2) when
Z[err] is a-bond, R err] cannot Rroal yl g or :

het er oaryl al kyl ; W) Fthe third and fourth
formul as, where Rl is indanyl rlerr], if Zerr] is a bond,
then Rerr]-Z[err] is other than X
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(43 ,- wfourth formulas, where Rl err] is indenyl

[ enri; = s%[err] , [err], [err] , [err] where. Z[err] is other
th allkoxy, or [err] where Rerr] is ot Rer. t han al kyl ;

Z i boﬂg mfl@l‘l\h aR kyl, N-aryl, or alkylene or al kenyl ene
fromil to 5 carbon afions; Rlerr] and Rl err] are ' _

|nd_pendeﬁTTy hydr ogéln, aIkyI hal @, 3égpl_oal kyl, aryl, cycl oal kyl,

enyl , alkynyl, hydr oxy, alkoxy, nitro,

am no, thio, al kyl sul fonyl, arylsul fonyl, alkylthio, arylthio,

am nocar bonyl , al kyl car bonyl oxy,. _akyl car bonyl am no,

al kyl car bonyl am no, aryl al kyl, yoayyl, heteroaryl al kyl or

aryl oxy; and R[Err] are i ndependently

hydr ogen, al kyl, hal o, aryl, cycl oal kyl ,

cycl ohet eroal kyl , al kenyl, al ky alkoxy, alkylsulfonyl,

aryl.sul fonyl, alkylthio, arylthi
! i E’“’ '
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CHy
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6
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ar bonyl , al kyl carbonyl oxy, aryl carbonyl am no,

ami no, arylal kyl, heteroaryl, heteroazylal kyl, or
R2, R3, R4 are independently hydrogen, halo,

bl kenyl , al koxy, aryloxy, aryl, arylalkyl, alkyl nercapto,
I-alkyl, cycl oal kyl al kyl, heteroaryl,

droxy or hal oad B94 ;- - Rlerr] is
, al kenyl, al kynyl, aryl, al koxy, . aryl oxy,
arylalkoxy, heteroaryl arylalkyl, het er oaryl al kyl , cycl oal kyl ,

cycl oal kyl al kyl , polycycloalk
cycl oal kenyl cycloheteroalky
pol ycycl oal kenyl , pol ycycl oal k
am no, al kyl am no, aryl am no,
cycl oal kyl am no, all optional
carbon atonms with 1, 2, 3 or sel ected fr n1|ydrogen
hal o, al kyl, hal oal kyl, al koxy, o , alk lLkynyl,

cycl oal kyl , cycloalkylalkyl cyclohet kym ifclohetero- -

pol ycycl oal kyl al kyl ,

roaryloxy, cycl oal kenyl al kyl ,
fiet er oaryl car bonyl ,

eroarylanlno cycl oal kyl oxy,

tituted thr oughgavail abl e

A R



oaryl, arylal kyl, arylcycl oal kyl-,
nyl, aryl oxy, aryloxyalkyl arylalkoxy
het er oaryl al kyl, heteroarylalkenyl
nitro, cyano, amno, substituted am no,
tthi o, " heteroaryl thi o, arylthioal kyl,
onyl, aryl am nocarbonyl, al koxycarbeonyl,
, am nocar bonyl , al kyl am nocar bonyl ,
alkenylanlnocarbonyl aIkyIcarbonyhoﬁ?S-arylcarbonyloxy,
al kyl car bonyl am no, arylcarbony qi no, arylsulfinyl,
aryl sul finylal kyl, aryl sul fonyl kgl sul fonyl , -arylsulfonyl-
am no, heteroarylcarbonylanlno 0a I&ulflnyl
het eroaryl thio, heteroarylsulfo alkyl finyl; R6 is
hydrogen or Clerr]-(err] alkyl C err]!CIerr] alkenyl; al
optionally substituted with 1, 4 groups which may

RO D



hdently be any of the substituents listed in the

err] set out above; : [err], [err]
¢ f he same or different and are independently sel ected
from hetertaryf containing 5- or f£gring nenbers; and
N- OXi"UES [erm " thereof; and pharmaceutically acceptabl e
salts thereof. 26. The conpound as defined in O aim25 having
t he - formula [err] , - or [err] -
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or [err] or [err]
t hereof and pharmaceutically accept abl e
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defined in daim 25 havi ng the formul a [err] or

| Lerr] or 2 [err] 28. The

i n Claim25 having the formula [err] -414-

rding to any one of clainms 1 to 28 which has the

the activity of mcrosomal triglyceride transfer

; A pharmaceuti cal corﬁ?(?sTt I on conprising a conpound
py——arfre’ Of claims 1 to 29, together with a pharnaceutically

accept abl e carr| er 31. An agent for lowering serumlevels of |ipid,

chol esterol and/or tri cerides in a .

Uy oy
"
Ol 2

_

R O




as active ingredient a conpound as defined in any one of

0297 32. An agent according to claim 31, wherein the
E.Ogi ? ;fined in any one of clains 1 to 11. 33. An agent
' g?#k)c aifmfi31 wherein the conpound is as defined in any one of

B s st 34. An agent for i-nkowi-ting and/or treating
preng hyperli poprotei nem a, hyperchol esterol em a
yeer i dg -_QxNWN|S|ng as active ingredient  a conmpound

#o 29 35. An agent according to
claim 34, wherein the c @f i ned in any one of clains 1 to 11.
36. An agent accordi JoJe mlngﬂl mherefn t he_conmpound is as defined in

any one of clains 27 ) r preventing, inhibiting,
and/ or treating atherosclerosi SN #8 PP hypergl ycem a or obesity
in a manmal ," conprising as active i ht a conpound as defined in any
one of .clains 1 to 29. 38. g 3 -»ordlng to claim 37, wherein the
compound is as defined in any one of clg 1 to 10 or 12. 39. An

.
4%. Use of a conmpound according to any one of

clainms 1 to 29 in nEs C 41.  Use of a conpound according to any
one of clainms 1 to 29 Facture of a nedi cament for | owering
serum | evel s of . pi ¥y and/or triglycerides in a manmal

42. Use of a conpol

§ to any one of clains | to 29 for the
manuf act ur e '

O TN



;‘evehtlng, i nhi biting and/or treating.atherosclerosis,
) _rglycenla or obesity in a nmanmmal. . 43.

rtrlglycefldenla in a manmal . 44 Lbe accordlng to cIa|n141

Rekli s as defined in any-otmt of . clains 1°to 11. 45,
Use according to claim4l wherein the conpound is as defined in any one of
claim?27 to 29. 46. Use according to claim42 wherein the conpound is

as defined in any one

claim42 or claim43
clainms 27.to 29. 49.
as defined in any one.e
wherein the conpound @
51. The compound as de# ned
9-[4-(4-(2, 3-di hydr o- 1- oxo- |

claims 1 to 10 or 12. 47. Use according to
t he conpound is as defined in any one of
esﬁgrng to cIa|n143 wherein the conpound is
Fo 11. Use according to claim44
finéd in. any one ofcflalns 27 to 29-
n Caiml whi

W
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pi p&@ﬁzﬁ;’iﬂiﬁ%‘w )%ﬂﬁﬂi' propyl - 9Hi ndeno [ 2, 1-b] pyri di ne-9- car boxani de;
2, 3-dgrayaro-1-14-944 (2, 3-di hydro- 1- oxo- 1Hi soi ndol - 2-yl) - :

1-di der p& ] ylik] {- N-propyl -1 H i ndene-1| - car boxam de;

trgng- ZZ%Q?EymI - 1[4- [4- (2, 3-dihvdro- Ijio Xx0-1H i soi ndol - 2-yl)

- 1-{pitpeseech |} -2-phenyl - N-propyl -T ndene-1- carboxam de;
1-[{4-[4- (2, 3-di hydro41-oxo-1Hi soi ndol -2-yl) -1- pi.peridinyl]butyl]

-2- - ropyr - I ndene- 1- car boxam de; 1- [4- [4-

(1, 3-di hydro-1 - oxo- 2H fso% ndgl -2-yl) -1- piperidinyl] butyl] -2-nethyl-N
(2,2,2-trifluoroethyl) i idene-1 - carboxam de; or 1- [4-]4-
(I, 3-di hydro-1|-oxo-2Hi § ' B -1- piperidinyl]butyl] -N
(2,2,2-trifluoroethyl) dene-}1-# car boxani de.
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the monohydrochloride thereof ., the dihyﬁroéhloride thereof of the
pharmaceutically acceptable salt thereof.

19. The compound as defined in Claim 11 which is

KRR O O
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the monochvdrochloride thereof, the dihydrochloride thexeof or

other pharmaceutically acceptable salt thereof.

20, A combound having the structure

-
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Q TS ¢
. C~N-CH,;~ CF; °
I
{CH;) ¢~N g- c-RrS"

W,

including the piperidine N-oxide thereof or a phamaceuticaily
acceptable salt thereof, -

R3" is heterdaryl, aryl, heterocycloalkyl or cycloalkyl,
each R3" group being optionally substituted with 1, 2, 3 or 4
substituents which may be the same or different.

21, The compound as defined in Claim 20 wherein the
substituent on Rs' is adjacent to the carbon attached to the c _
group.

22. The compound as defined in Claim 20 wherein R5* is

phehyl substituted with haloalkyl—pheﬁyl or hetercaryl.

23. The compouna as defined in Claim 22 wherein RS" is

& 8
., 5

‘24 . The compound as defined in Claim 20 which is

O K N CFa
CF; £ . s
O Q o SEQ: |

25.. A compound which has the structure

e
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or
. o Rt
R? :
R N
> X !
R‘ " .
or
Rs’o "
N-R' -
R® -
or
R1
_nSa Q_ N
RP_Q '
.ou u
where Qis —¢c— or —ﬁ— H

(o)
Xis: CHR®, —C— -CH—CH- or C=C-;
LA W o &
R8, R? and R0 are independently hydrogen, alkyl, alkenyl,
alkynyl, aryl, arylalkyl, hetercaryl, heteroarylalkyl,‘
cycloalkyl, or cycloalkylalkyl;

Rl is an indenyl-type group of the structure

R13\=/' /%
\ 7

— R11 —2t or

R12—22

or

R‘sl

Rﬂ
- R13 R" . R14
~gY- 2 or —gi1-7! Q :
72— 22 4 RS A2~ 22 Rise
R52  (CHyp), 5
] - H R

7zl and Z2 are the same or different and are indeperidently

a bond, O, S,

‘A 1 AR A
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with the proviso that with respect to B, at least one of 2! and
22 will be other than a bond; RY is a bond, alkylene, alkenylene
or alkynylene of up to 10 carbon atoms; arylene or mixed
arylenealkylene; R12 is hydrogen, alkyl, Qalkenyl. aryl,
haloalkyl, trihaloalkyl, triha.loalkylalkyl, heteroaryl,
heteroarylalkyl, arylalkyl, arylalkenyl, cycloalkyl, aryioxy.
alkoxy, arvlalkoxy or cycloalkylalkyl, with the provisos that
(1) when R12 is H, aryloxy, alkoxy or arvlalkoxy, then 22
—NH-C— , —N——C— —Cc—
is o aikyl 0 * O or a bond and
(2) when 22 is a bond, R12 cannot be heteroaryl or
heteroarylalkyl:;
o (3) in the third and fourth formulas, where R! is indanyl
E, if 2! is a bond, then R12-2Z2 is other than alkyl or H; |

(4) in the third and fourth formulas, where R! is indenyl

s f f 9
g ¢ —N-C— -li'-c_ ¢ n
’ b: 4
F then 22 is alkyl where Z2 is other than
s’ -

alkoxy, or (2’2 where R12 is other than alkyl;

Z is bond, O, S, N-alkyl, N-aryl, or alkylene or
alkenylene from 1 to 5 carbon atoms; __R13 and R} are
independently hydrcgen, alkyl, ha.l;a, -haloalkyl. aryl, cycloalkyl,
cycloheteroalkyl, alkenyl, alkynyl, hydroxy, alkoxy, nitro,
amino, ' thio, alkylsulfényl, arylsulfonyl, alkylthio, arylthio,
aminocarbonyl, alkylcarbonyloxy, arylcarbonyiamino ,
élkylcarbonylamino, arylalkyl, heteroaryl, heteroarylalkyl or
aryloxy; .

R15a and R162 are independently hydrogen, alkyl, halo,

haloalkyl, arvl, cycloalkyl, cyclohetercalkyl, alkenyl, alkynyl,
alkoxy, alkylsulfonyl, arylsulfonyl, sikylthio, arylthio, amino-

-’—’_—_—’_______—-——",— .
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carbonyl, alkylcarbonyloxy, arylcarbonylamino, alkylcarbonyl-
amino, arylalkyl, heteroaryl, heterocarylalkyl, or aryloxy;

R2, R3, R!Y are independently hydrogen, halo, alkyl, .
alkenyl, alkoxy, aryloxy, aryl, arylalkyl, alkylmercapto,
arylmercapto, cycloalkyl, cycloalkylalkylz_ heteroaryl, -
heteroarylalkyl, hydroxy or haloalkyl:;

R5 is independently alkyl, aikenyl, alkynyl, aryl, alkoxy,
aryloxy, arylalkoxy, hetercaryl, arylalkyl, heteréarylalkyl,
cycloalkyl, cycloalkylalkyl, po}.ycycloal]:yl, polycycloalkylalkyl,
cycloalkenyl, cycloheteroalkyl, hetercarvloxy, cycloalkenylalkyl,
polycycloalkenyl, polycycloalkenylalkyl, hetercarylcarbonyl,
amino, alkylamino, arylamino, heteroarylamino, cycloalkyloxy,
cycloalkylamino, all optionally substituted through available
caran atoms with 1, 2, 3 or 4 groups selected from hydrogen,
halo, alkyl., haloalkyl, alkoxy. .haloalkoxy, al_._}__;_e.rwl, alkynyl,
cycloalkyl, éycloalkylalkyl, cyclphetéroalkyl, lcyclohetero-
alkylalkyl, arvyl, hetéroaryl, arylalkyl, arylcycloalkyl,
ar;rlalkenyl, ’arylalkynyl, aryloxy, aryloxyalkyl, arylalkoxy,
arvlazo, heteroaryloxo, heteroarylalkyl, heterocarylalkenyl,
'hete:r:'oaryloxy, hydroxy, nitro, cyano, amino, substituted amino,
thiol, alkylthio, arylthio, hetercarylthio, arylthioalkyl,
alkylcarbonyl, arylcarbonyl, arylaminocarbonyl, alkoxycarbonyl,
. aminocarbc;nyl , a.lkynylaminocarbonyl . alkyla:_uinocarbo_nyl ’ |
alkenylaminocarbonyl, alkylcarbonyl.oxy, a'rylc_arbonyloxy,
alkylcarbonylamino . arylcarbonylamino, arylsulfinyl,
arylsulfinylalkyl, arylsulfonyl, alkylsulfonyl, arylsulfoﬁyl—
amino, hetercarylcarbonylamino, heterocarylsulfinyl, :
heterocarylthio, ﬁeteroarylsulfonyl , alkylsulfinyl;

RS is hydrogen or C;-Cs alkyl or Ci-C4 alkenyl; all

optionally substituted with 1, 2, 3 or 4 groups which mayv

I

N, O A A
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independently be any of the substituents listed in the definition

of RS set out above;
A S A S A S
ORI

are the same or different and are indépendently sélected from

hetercaryl containing 5- or 6-ring members; and

4
‘r—(\)& R!
N-oxides thereof; and
pharmaceutically acceptable salts thereof.

26. The compound as defined in Claim 25 having the
. o |
R . :
X2
Sa
w¢ R®
or
1
| o A A
, O
Sa
R* R® )

formula

or )
o
Rz
- < 1
| a’——r\ | N_CN_ )
e A
B R‘ R
: R’
or '
o) ?‘
R? N
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-3 R0
Rg
- oxX
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the N-oxides thereof and pharmaceutically

s

. acceptable salts thereof.

27. The compound as defined in Claim 25 having
the formula

O O

or
. 1
o o . R
1] n
: ' S N
N O
R® or " . R® .

.28. The compouncé as éefined in Claim 25 having the
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29. A compound according to any one of claims 1 to 28 which has the ability to
inhibit the activity of microsomal triglyceride transfer protein (MTP).

30. A pharmaceutical composition comprising a compound according to any oné of
claims 1 to 29, together with a pharmaceutically acceptable carrier.

31.  Anagent for lowering serum levels of lipid, cholesterol and/or triglycerides in a
mammal, comprising as active mgredlent a compound as defined in any one of claims 1
to 29. - .

32.  An agent according to claim 31, wherein the compound is as defined in any one
of claims 1 to 11. '

33. - Anagent according to claim 31 wherein the compound is as defined in any one of
claims 27 to 29.

34.  An agent for inhibiting and/or treating hyperlipemia, hyperlipidemia,
hyperlipoproteinemia, hypercholesterolemia and/or hypertriglyceridemia, comprising as
active ingredient a compound as defined in any one of claims 1

to 29.

35.  An agent according to claim 34, wherein the compdund is defined in any one of
claims 1 to 11.

36.  Anagent according to claim 34, wherein the compound is as defined in any one
of claims 27 to 29.

37.  An agent for preventing, inhibiting, and/or treating atherosclerosis, pancreatitis,
hyperglycemia or obesity in a mammal, comprising as active ingredient a compound as
defined in any one of claims 1 to 29.

38.  Anagent according to claim 37, wherein the compound is as defined in any one
of claims 1 to 10 or 12. -

39.  Anagent acco_rdihg to claim 37, wherein the compound is as defined in any one
of claims 27 to 29. :

40. Use of a compound according to any one of claims 1 to 29 in medicine.

41.  Use of a compound according to any one of claims 1 to 29 for the manufacture
of a medicament for lowering serum levels of lipid, cholesterol, and/or triglycerides in a
mammal.

42.  Use of a compound according to any one of claims 1 to 29 for the manufacture
* of a medicament for preventing, inhibiting and/or treating atherosclerosis, pancrcatltls,
hyperglycemia or obesxty in a mammal.

R O D



O

REFLA. M. 4 shubl

29 0CT 997

- 415 -

43.  Use of a compound according to any one of claims 1 to 29 for the manufacture
of 2 medicament for inhibiting and/or treating hyperlipemis; hyperlipidemia,
hyperlipoproteinemia, hypercholesterolemia, and/or hypertriglyceridemia in a mammal.

44,  Use according to claim 41 wherein the compound is as defined in any one of
claims 1 to 11.

45.  Use according to claim 41 wherein the compound is as defined in any one of
claims 27 to 29. ~ -

46.  Use according to claim 42 wherein the compound is as defined in any one of
claims 1 to 10 or 12.

47. Use according to claim 42 or claim 43 wherein the
compound is as defined in any one of claims 27 to 29.

49.  Use according to claim 43 wherein the compound is as defined in any one of
claims 1 to 11.

50. Use according to claim 44 wherein the compound is as defined in any one of
claims 27 to 29.

51. The compound as defined in Claim 'l which is:
¥ . 9-[4-[4-(2,3-dihydro-l-oxo-1H~isoindol-2-yl)~1- -

pipéridinyl]bdfyl]—N;propyl-SH-indeno[2.1-b]pyridine-9--
carboxamide;

2,3-dihydro-1-{4-[4~(2,3-dihydro-i-oxo-1H~isoindol-2-yl) ~
l-piperidinyl]lbutil] -N-propyl-lE-indene-1l-carboxamide;

trans-2,3-dihydro~1~{4-[4-(2,3-dihydro~l-oxo-1HK~isoindol~
2-yvl)-l-piperidinyl]lbutyl}]~2-phenyl-N-propyl-1H-indene-~1-

carboxamide;

1-[4-[4—(2,3—dihydro—l-oxg—lH~isoindbl-2-yl)-i-
piperidinyl]butyl]-2-phenyl-N~propyl—lH-indene-1-carﬁoxémide;

1-[4~{4-(1,3-dihydro-~ l—oxo -2H-isoindol- 2—yl) ~-1- |
_plnerldlnyllbuuyl] 2—methyl~N-(2 2,2~ t*lfluoroetuyl)-.F indene-1-
carboxamide; or

1-{4-(4- (1, 3-dihydro-1-oxo-2E-isoindol-2-yl) ~1-
piperidinyllbutyl]-N-(2,2,2~ trlfluoroethyl) -lH~indene-1l- .

carboxamide.
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(57) Abstract
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