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[571 ABSTRACT

A method is provided for preparing various intermediates
and final products including MTP inhibitors employing solid
phase syntheses. A new dialkoxyaryl aldehyde linker-resin
of the structure

©

which serves as a starting material and method for preparing
same, are also provided.

18 Claims, No Drawings
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suggestive of a patent, when referring to a statutory
invention registration. For more specific information on
the rights associated with a statutory invention registra-
tion see 35 U.S.C. 157.
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METHOD FOR PREPARING COMPOUNDS
EMPLOYING SOLID PHASE SYNTHESIS
AND NOVEL LINKER-RESIN

This application claims priority of U.S. Provisional
Application No. 60/017.225 filed May 9, 1996.

FIELD OF THE INVENTION

The present invention relates to a method for preparing
pharmaceutically active compounds via a solid phase syn-
thesis employing a novel dialkoxyaryl aldehyde containing
linker-resin which serves as a solid support for desired
reactions such as in preparing MTP inhibitors.

BACKGROUND OF THE INVENTION

Provisional U.S. application Ser. No. 60/010346, filed
Jan. 16, 1996 (file HX79*) discloses inhibitors of MTP
which have the structure

o O
L2 Lt R? s Lt
R \A)J\B/ Ng! N7 NgS T Npi
or or

I 1A

OH
R? Z/I\ Lt

L % B~
B

including pharmaceutically acceptable salts thereof, wherein
qis 0.1 or2;

Alis

(1) a bond;

2) —0—; or
—N—;

|
RS

&)

where R is H or lower alkyl or R’ together with R? forms
a carbocyclic or heterocyclic ring system containing 4 to 8
members in the ring.

B is a fluorenyl-type group of the structure:

R? R*
X
R R4
RrR? R¥
l "
X
RY R¢
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-continued
R RY
X
R¥ R*
(the above B is also referred to as a

fluorenyl- type ring or moiety); or

B is an indenyl-type group of the structure

R3
R* R? R?
or or
R® R
R (CHz), R
(a=2,3o0rd)
R3 R¥
or
£
R™ (CHya
R* R¥
Q {the above B is also referred to as
R3®  anindenyl-type ring or moiety);

R3a

R* is H, alkyl or aryl;

R! is alkyl, alkenyl. alkynyl. alkoxyl, (alkyl or aryl),Si
(where each alky! or aryl group is independent), cycloalkyl.
cycloalkenyl. substituted alkylamino, substituted
arylalkylamino, aryl, arylalkyl, arylamino, aryloxy.
heteroaryl, heteroarylamino, heteroaryloxy.
arylsulfonylamino, heteroarylsulfonyamino. arylthio,
arylsulfinyl, arylsulfonyl, alkylthio, alkylsulfinyl.
alkylsulfonyl, heteroarylthio. heteroarylsulfinyl,
heteroarylsulfonyl. —PO(R"®) (R!*), (where R'® and R'*
are independently alkyl, aryl. alkoxy. aryloxy. heteroaryl.
heteroarylalkyl, heteroaryloxy, heteroarylalkoxy,
cycloheteroalkyl. cycloheteroalkylalkyl, cycloheteroalkoxy.
or cycloheteroalkylalkoxy); R' can also be aminocarbonyl
(where the amino may optionally be substituted with one or
two aryl. alkyl or heteroaryl groups); cyano, 1,1-(alkoxy or
aryloxy),alkyl (where the two aryl or alkyl substituents can
be independently defined, or linked to one another to form
aring, such as 1.3-dioxane or 1.3-dioxolane. connected to L*
(or L? in the case of R?) at the 2-position); 1.3-dioxane or
1.3-dioxolane connected to L! (or L2 in the case of R?) at the
4-position.

The R! group may have from one to four substituents,
which can be any of the R* groups or R’ groups, and any of
the preferred R! substituents set out below.
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R* may be substituted with the following preferred sub-
stituents: alkylcarbomylamino, cycloalkylcarbonylamino.
arylcarbonylamino, heteroarylcarbonylamino,
alkoxycarbonylamino. aryloxycarbonylamino.
heteroaryloxylcarbonylamino, uriedo (where the uriedo
nitrogens may be substituted with alkyl. aryl or heteroaryl),
heterocyclylcarbonylamino (where the heterocycle is con-
nected to the carbonyl group via a nitrogen or carbon atom),

alkylsulfonylamino. arylsulfonylamino.
heteroarylsulfonylamino,
R2 0
R2 N—,
/
I
RZ
where J is: CHR?,
—ﬁ—, —?H—?H— or —C=C—;
o] R# RS R# R

R23, R?* and R?® are independently hydrogen, alkyl, alkenyl.
alkynyl, aryl. arylalkyl, heteroaryl. heteroarylalkyl.
cycloalkyl, or cycloalkylalkyl;

R?°, R, R?? are independently hydrogen, halo, alkyl.
alkenyl, alkoxy, aryloxy. aryl. arylalkyl, alkylmercapto.
arylmercapto, cycloalkyl, cycloalkylalkyl. heteroaryl,
heteroarylalkyl, hydroxy or haloalkyl; and these preferred
substituents may either be directly attached to R, or
attached via an alkylene chain at an open position.

R is the same or different from R and is independently
any of the groups set out for R!. H. polyhaloalkyl (such as
CF,CH,. CF,CF,CH, or CF;) or cycloheteroalkyl, and may
be substituted with one to four of any of the groups defined
for R2, or any of the substituents preferred for R*.

L! is a linking group containing from 1 to 10 carbons in
a linear chain (including alkylene, alkenylene or
alkynylene), which may contain, within the linking chain
any of the following: one or two alkenes, ope or two alkynes,
an oxygen. an amino group optionally substituted with alkyl
or aryl, an oxo group; and may be substituted with one to
five alkyl or halo groups (preferably F).

L2 may be the same or different from L' and may
independently be any of the L' groups set out above or a
single bond.

R2. R*, R* and R* may be the same or different and are
independently selected from H, halogen. CF;, haloalkyl
hydroxy, alkoxy, alkyl, aryl. alkenyl, alkenyloxy. alkynyl.
alkynyloxy. alkanoyl, nitro, amino, thiol. alkylthio,
alkylsulfinyl, alkylsulfonyl, carboxy. alkoxycarbonyl.
aminocarbonyl, alkylcarbonyloxy, alkylcarbonylamino,
cycloheteroalkyl, cycloheteroalkylalkyl, cyano. Ar,
Ar-alkyl, ArO, Ar-amino, Ar-thio, Ar-sulfinyl, Ar-sulfonyl.
Ar-carbonyl, Ar-carbonyloxy or Ar-carbonylamino, wherein
Ar is aryl or heteroaryl and Ar may optionally include 1, 2
or 3 additional rings fused to Ar;

R>* and R*® are the same or different and are indepen-
dently any of the R* groups except hydroxy, nitro, amino or
thio;
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are the same or different and independently represent a 5 or
6 membered heteroaryl ring which may contain 1. 2. 3 or 4
heteroatoms in the ring which are independently N. S or O;
and including N-oxides.

X (in the fluorenyl type ring) is a bond. or is one of the
following groups:

—S—= @

@)
@)

(C

—_C—C~
/ N\ / N\
RI® RY

R? RIY

RN ©
RY RI0°
—_—C =Y —

')
R9/ \R“’
wherein
Y is O, N—RS or S;
n'is 0, 1or2;
R®is H. lower alkyl. aryl, —C(O)—R"* or —C(O)—R"".

R” and R® are the same or different and are independently
H. alkyl. aryl. halogen, —O—R'2, or

R7 and R® together can be oxygen to form a ketone;

R%. R, RY and R are the same or different and are
independently H. lower alkyl, aryl or —O—R';

R and R!®" are the same or different and are indepen-
dently H. lower alkyl, aryl. halogen or —O—R";

R is alky or aryl;
R*'? is H, alkyl or aryl.
The following provisos apply to formula I compounds:

(a) when R! is unsubstituted alkyl or unsubstituted
arylalkyl, L! cannot contain amino;

(b) when R* is alkyl, L' cannot contain amino and oxo in
adjacent positions (to form an amido group);

(¢) when R?L2A— is H,N—, R'L! cannot contain amino;
(d) when R! is cyano, L! must have more than 2 carbons;
(¢) R'L! must contain at least 3 carbons.

With respect to compounds of the invention IA and IB.
R?L? cannot have an O or N atom directly attached to
=(0)q or CR*(OH), and for IA, R’L? cannot be H.

U.S. application Ser. No. 472,067 filed June 6, 1995 (file
DC21e) discloses compounds of the structure



N—R! or

R
R2 (o} |
4 N
R3 N ,or
/
X
R
R Q\
N N—RL or
/
RS
R!
|
N
RS Q\
N ,or
/
RS

R2 [o]
R
/\ N7 7
R3
N \/
Y/
R

where Q is

X is: CHRS,

—ICI—, —(IZH—(lfH—— or —C=(|3—;
o R* RI® R? RI0
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RE, R? and R'° are independently hydrogen, alkyl, alkenyl,
alkynyl, aryl. arylalkyl. heteroaryl. heteroarylalkyl,

cycloalkyl, or cycloalkylalkyl;

—(CHzp)n— or _ICI_
0

wherein m is 2 or 3;
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R! is alkyl. alkenyl, alkynyl, aryl. heteroaryl, arylalkyl
wherein alkyl has at least 2 carbons, diarylalkyl, arylalkenyl,
diarylalkenyl, arylalkynyl, diarylalkynyl, diarylalkylaryl,
heteroarylalkyl wherein alkyl has at least 2 carbons,
cycloalkyl, or cycloalkylalkyl wherein alkyl has at least 2 6
carbons. all optionally substituted through available carbon
atoms with 1, 2, 3 or 4 groups selected from halo, haloalkyl,

6

alkyl. alkenyl. alkoxy, aryloxy. aryl. arylalkyl,

alkylmercapto. arylmercapto, cycloalkyl, cyclo-alkylalkyl,
heteroaryl. fluorenyl. heteroarylalkyl. hydroxy or oxo;

or R! is a fluorenyl-type group of the structure

Rt
-—R
RYI

R

| O )
11
Z or
Q R
A
R R
—Rll—Z1
RE Z or
R R4
B
RIS RIS
—R11==71
Rz Z or
R! R4

C

R RIS
—RI—=7}
RiZ— Z, o
RY R4

D

PR

G 1
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R! is an indenyl-type group of the structure

R

R
or
—RIl—=7Zt
Ri2— Ribe
sl CHA

E (@=230rd)

or

Z' and Z? are the same or different and are independently
a bond, O. S,

S, §, —NH—C—, —N——C—,
I | il | I
0 (Op 0 alkyl O
H
—C— or —C—
Il |
o OH

with the proviso that with respect to B, at least one of Z! and
Z2 will be other than a bond; R is a bond. alkylene,
alkenylene or alkynylene of up to 10 carbon atoms; arylene
or mixed arylene-alkylene; R'? is hydrogen. alkyl, alkenyl.
aryl, haloalkyl, trihaloalkyl, trihaloalkylalkyl, heteroaryl,
heteroarylalkyl, arylalkyl, arylalkenyl. cyclo-alkyl, aryloxy,
alkoxy, arylalkoxy or cycloalkyl-alkyl, with the provisos
that

(1) when R*? is H. aryloxy. alkoxy or arylalkoxy, then Z*
is
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8

—NH—C—, =N-~—C—, —C—
| | Il il
) alkyl O )

or a bond and

(2) when Z? is a bond. R'? cannot be heteroaryl or
heteroarylalkyl;

Z is bond. O, S, N-alkyl, N-aryl. or alkylene or alkenylene
from 1 to § carbon atoms; R'?, R'*, R'5, and R'® are
independently hydrogen. alkyl, halo, haloalkyl, aryl
cycloalkyl. cycloheteroalkyl. alkenyl, alkynyl. hydroxy.
alkoxy. nitro. amino. thio, alkylsulfonyl, arylsulfonyl.
alkylthio. arylthio, aminocarbonyl, alkylcarbonyloxy.
arylcarbonylamino, alkylcarbonylamino. arylalkyl,
heteroaryl. heteroarylalkyl or aryloxy,

R'** and R!%* are independently hydrogen, alkyl. halo.
haloalkyl, aryl. cycloalkyl. cycloheteroalkyl. alkenyl.
alkynyl. alkoxy. alkylsulfonyl, arylsulfonyl. alkylthio,
arylthio, aminocarbonyl. alkylcarbonyloxy.
arylcarbonylamino. alkylcarbonylamino, arylalkyl.
heteroaryl. heteroarylalkyl. or aryloxy;

or R! is a group of the structure

RY7

—(CHz)p —<

RIS

wherein p is 1 to 8 and R'” and R'® are each independently
H. alkyl. alkenyl, aryl, arylalkyl. heteroaryl, heteroarylalkyl,
cycloalkyl or cycloalkylalkyl at least one of R'7 and R*®
being other than H;

or R! is a group of the structure

R

—R19—<

R21

wherein

R is aryl or heteroaryl;

R is aryl or heteroaryl;

R?*! is H. alkyl, aryl, alkylaryl, arylalkyl. aryloxy.
arylalkoxy. heteroaryl, heteroarylalkyl, heteroarylalkoxy.
cycloalkyl, cycloalkylalkyl or cycloalkylalkoxy;

R2, R? R* are independently hydrogen, halo, alkyl,
alkenyl, alkoxy, aryloxy, aryl. arylalkyl, alkylmercapto.
arylmercapto, cycloalkyl, cycloalkylalkyl. heteroaryl,
heteroarylalkyl. hydroxy or haloalkyl;

R’ is independently alkyl, alkenyl, alkynyl, aryl. alkoxy,
aryloxy, arylalkoxy, heteroaryl. arylalkyl, heteroarylalkyl.
cycloalkyl, cycloalkylalkyl. polycycloalkyl.
polycycloalkylalkyl, cycloalkenyl. cycloheteroalkyl,
heteroaryloxy. cycloalkenylalkyl, polycycloalkenyl.
polycycloalkenylalkyl. heteroarylcarbonyl, amino. alkyl-
amino. arylamino, heteroarylamino, cycloalkyloxy.
cycloalkylamino. all optionally substituted through avail-
able 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,
arylalkyl, aryleycloalkyl, arylalkenyl, arylalkynyl, aryloxy,
aryloxyalkyl, arylalkoxy, arylazo. heteroaryloxo,
heteroarylalkyl, heteroarylalkenyl. heteroaryloxy. hydroxy.
nitro, cyano, amino, substituted amino, thiol, alkylthio.
arylthio. heteroaryithio, arylthioalkyl, alkylcarbonyl,
arylcarbonyl, arylaminocarbonyl. alkoxycarbonyl,
aminocarbonyl, alkynylaminocarbonyl,
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alkylaminocarbonyl., alkenyl-aminocarbonyl.
alkylcarbonyloxy, arylcarbonyloxy. alkylcarbonylamino.
arylcarbonylamino, arylsulfinyl, arylsulfinylalkyl.
arylsulfonyl, alkylsulfonyl, arylsulfonylamino,
heteroarylcarbonylamino. heteroarylsulfinyl. heteroarylthio,
heteroarylsulfonyl. alkylsulfinyl;

RS is hydrogen or C,-C,-alkyl or C,-C, alkenyl; all
optionally substituted with 1. 2, 3 or 4 groups which may
independently be any of the substituents listed in the defi-
nition of R® set out above;

R’ is alkyl. aryl or arylalkyl wherein alkyl by itself or as
part of arylalkyl is optionally substituted with oxo

e

are the same or different and are independently selected from
heteroaryl containing 5- or 6-ring members; and

N/O
NRi

thereof; and

pharmaceutically acceptable salts thereof;

with the provisos that where in the first formula X is CH,,
and R%, R? and R* are each H, then R’ will be other than
3.3-diphenylpropyl, and in the fifth formula, where one of
RZ R® and R* is 6-fluoro, and the others are H. R” will be
other than 4-(2-methoxyphenyl).

The above compounds are inhibitors of microsomal trig-
lyceride transfer protein (referred to hereinafter as MTP
inhibitors) and as such are useful in decreasing serum lipids
and in treating atherosclerosis.

DESCRIPTION OF THE INVENTION

In accordance with the present invention, a dialkoxy aryl
aldehyde linker-resin is provided for use in carrying out
solid phase syntheses, which dialkoxyaryl aldehyde linker-
resin is formed of a resin suitable for use as a support for
carrying out solid phase syntheses, and an aldehyde con-
taining linker attached to the resin.

In a preferred embodiment of the present invention, the
dialkoxyaryl aldehyde linker-resin has the structure I

Alkyl I

~o0

CH

g
where alkyl is preferably CH,.
In addition, in accordance with the present invention, a

method for preparing dialkoxyaryl aldehyde linker-resin I is
provided, wherein an aldehyde of the structure I

1c
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CH

HO

is reacted with a resin III

Nen

where Hal is Cl, Br or 1. in the presence of a base, such as
NaH. lithium bistrimethylsilylamide, sodium
bistrimethylsilylamide. potassium bistrimethylsilylamide or
potassium hydride. to form aldehyde linker-resin L.

Furthermore. in accordance with the present invention, a
method is provided for forming an amine linker-resin inter-
mediate of the structure IV

Alkyl
~o

NH—R;

o)
wherein R, is H, alkyl or aryl. which includes the steps of
reacting the dialkoxyaryl aldehyde linker-resin I with an
amine of the structure V

V H,N—R, (or its salt, such as propylamine, or aniline)
optionally in the presence of a dehydrating agent such as
trimethylorthoformate, molecular sieves or titanium
isopropoxide, and treating the reaction with a reducing
agent. such as sodium triacetoxyboro-hydride, sodium
cyanoborohydride or sodium borohydride. and optionally in
the presence of catalytic amounts of a weak organic acid,
such as acetic acid. propionic acid or pivalic acid, to form
the amine linker-resin intermediate IV.

Still further in accordance with the present invention. a

method is provided for preparing a linker-resin intermediate
of the structure VI

Alkyl VI
~ (o)
o i
/C —/B
|z
R /
O

wherein R, and Hal are as defined above, Z' is alkylene,
alkenylene or alkynylene of up to 10 carbons;
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Bis

(S

or
R3 RY
X
R? R*
or
RrR? R¥
X
R¥ R*

B is an indenyl-type group of the structure

R3
:: R¥
R
pid (CHe

(@a=230r4)

2

or

3 RY
R3®
R3¢
R? R¥
ﬂ R3
rd (CHD

8

(Bisalsoreferredtoas a
fluorenyl-type ring or group);
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-continued
R} RY

R,
R

R* R*. R* and R* may be the same or different and are
independently selected from H. halogen. CF,. haloalkyl.
alkoxy. alkyl, aryl. alkenyl. alkenyloxy. alkynyl. alkynyloxy.
alkanoyl, nitro, alkylthio, alkylsulfinyl, alkylsulfonyl.
carboxy, alkoxycarbonyl. aminocarbonyl, alkylcarbonyloxy.
alkylcarbonylamino, cycloheteroalkyl,
cycloheteroalkylalkyl, cyano. Ar, Ar-alkyl. ArO. Ar-amino,
Ar-thio, Ar-sulfinyl. Ar-sulfonyl. Ar-carbonyl,
Ar-carbonyloxy or Ar-carbonylamino. wherein Ar is aryl or
heteroaryl and Ar may optionally include 1. 2 or 3 additional
rings fused to Ar;

R>** and R®® are the same or different and are indepen-
dently any of the R groups except hydroxy. nitro, amino or
thio;

ot

are the same or different and independently represent a 5 or
6 membered heteroaryl ring which may contain 1. 2, 3 or 4
heteroatoms in the ring which are independently N, S or O;
and including N-oxides.

X (in the fluorenyl type ring) is a bond, or is one of the
following groups:

—S— )
|

(O)w
-0- 2
—lr' - 3
RG
=C—= )
/' \
R? RS
—C =———C — &3]
R9/ \RIO RY / \RID'
—Cc=C— ©)
1 |
RY RI”
—~C—=Y!— @
/ \
Ro R
wherein

Y, is O. N—R® or §;

n'is 0,1 or2;

11126 is H, lower alkyl, aryl, —C(0)—R!" or —C(0)—0—
R

R’ and R® are the same or different and are independently
H. alkyl, aryl. halogen. —O—R'?, or

R’ and RE together can be oxygen to form a ketone;

R® R!°, R* and R!? are the same or different and are
independently H. lower alkyl. aryl or —O—R";
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R and R are the same or different and are indepen-
dently H. lower alkyl. aryl, halogen or —O—R"';

R is alky or aryl;

R!? is H. alkyl or aryl;
which includes the steps of

(1) providing an amine linker-resin intermediate of the
structure IV

Alkyl
~o

N—R;

o
(2) treating the amine linker-resin intermediate with a
halide of the structure VII

o]
I
c
Y~ s
Hal” Z
where Y is Halo such as CL. Br or F;

Halis Cl. Bror I;

Z! is as defined above in the presence of a base (such as
triethylamine, diisopropylethylamine or pyridine), to form
the linker-resin intermediate VI; or

(2a) treating the amine linker-resin intermediate IV of step
(1) with an acid VI

0 VII
]

B—C~-Y

H
(where Y' is OH) in the presence of a coupling agent, such
as diisopropylcarbodiimide, dicyclohexylcarbodiimide,
benzotriazole-1-yl-oxy-trispyrrolidino phosphonium
hexafluorophosphate (PyBOP®) or 2-(1H-benzotriazole-1-
y1)-1,1,3.3-tetramethyluranium hexafluorophosphate
(HBTU), and an auxiliary nucleophile such as 1-hydroxy-
7-azabenzotriazole, 1-hydroxybenzotriazole or
dimethylaminopyridine. to form intermediate X

Alkyl X
~o 0
?,U\B_}L
R;
)
and alkylating X by treating X with a dihaloalkane XI
Hal,—Z'—Hal, X1

where Z' is as defined above, and Hal, and Hal, are
independently a halogen such as CL Br or L in the presence
of a base such as sodium bistrimethylsilyl amide, lithium
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14
bistrimethylsilyl amide, potassium bistrimethylsilyl amide
or lithium diisopropylamide, to form linker-resin interme-
diate VL
In yet another aspect of the present invention. a method is
provided for preparing an MTP inhibitor of the structure
X

o
R,
A
\ H
Zl
\1|>—<R3>
R

where R,. B and Z' are as defined above, and D is S, O or
N, with the provisos that

(1) when D is S or O. R; is not present,

(2) when D is N. R, and R; are present. and

(3) D. R, and R, may optionally form a ring

—N—Rj, ,
Rr"
which is
Xy
=N Xy oo =N
wherein X, is
R20 (o}
R5—Q\
R¥ /N + or lf-
¥ RS
Rn

where R® is independently alkyl, alkenyl. alkynyl, aryl.
alkoxy, aryloxy. arylalkoxy. heteroaryl. arylalkyl,
heteroarylalkyl. cycloalkyl, cycloalkylalkyl, polycycloalkyl,
polycycloalkylalkyl, cycloalkenyl, cycloheteroalkyl.
heteroaryloxy, cycloalkenylalkyl, polycycloalkenyl,
polycycloalkenylalkyl, heteroarylcarbonyl, arylamino.
heteroarylamino. cycloalkyloxy. cycloalkylamino, all
optionally 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, arylalkyl. arylcycloalkyl. arylalkenyl,
arylalkynyl, aryloxy. aryloxyalkyl. arylalkoxy, arylazo,
heteroaryloxo. heteroarylalkyl, heteroarylalkenyl,
heteroaryloxy, hydroxy, nitro. cyano. alkylthio, arylthio,
heteroarylthio, arylthioalkyl, alkylcarbonyl, arylcarbonyl,
arylaminocarbonyl, alkoxycarbonyl. aminocarbonyl,
alkynylaminocarbonyl. alkylaminocarbonyl.
alkenylaminocarbonyl. alkylcarbonyloxy, arylcarbonyloxy,
alkylcarbonylamino. arylcarbonylamino, arylsulfinyl,
arylsulfinylalkyl, arylsulfonyl, alkylsulfonyl,
arylsulfonylamino, heteroarylcarbonylamino,
heteroarylsulfinyl, heteroarylthio, heteroarylsulfonyl. alkyl-
sulfinyl;

R® is hydrogen or C,—C, alkyl or C,-C, alkenyl; all
optionally substituted with 1. 2, 3 or 4 groups which may
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independently be any of the substituents listed in the defi-
nition of R set out above;

o} o}
Il I
—C-~— or =—S—;
I
[0}
1 is: CHR®,
—ﬁ—, —CIIH—fH— or —C=C—;
o) R# R> R24 RB

R?, R* and R? are independently hydrogen. alkyl. alkenyl,
alkynyl. aryl, arylalkyl. heteroaryl. heteroarylalkyl.
cycloalkyl, or cycloalkylalkyl;

R2°, R?!, R?? are independently hydrogen, halo. alkyl,
alkenyl. alkoxy. aryloxy. aryl, arylalkyl. alkylmercapto,
arylmercapto. cycloalkyl, cycloalkylalkyl, heteroaryl.
heteroarylalkyl, hydroxy or haloalkyl; and these substituents
may either be directly attached or attached via an alkylene
chain at an open position.

R, and R, (when not part of a ring with D) are indepen-
dently H, alkyl, aryl, heteroaryl, arylalkyl. heteroarylalkyl,
cycloalkyl. cycloalkylalkyl. all optionally substituted
through available carbon atoms with 1. 2, 3 or 4 groups
selected from H. halogen. CF,, haloalkyl. hydroxy, alkoxy.
alkyl. aryl, alkenyl. alkenyloxy, alkymyl. alkynyloxy.
alkanoyl, nitro, alkylthio. alkylsulfinyl, alkylsulfonyl,
carboxy, alkoxycarbonyl, aminocarbonyl, alkylcarbonyloxy.
alkylcarbonylamino, cycloheteroalkyl.
cycloheteroalkylalkyl, cyano, Ar, Ar-alkyl, ArO. Ar-amino,
Ar-thio, Ar-sulfinyl, Ar-sulfonyl. Ar-carbonyl,
Ar-carbonyloxy or Ar-carbonylamino (wherein Ar is aryl or
heteroaryl and Ar may optionally include 1,2 or 3 additional
rings fused to Ar). cycloalkylcarbonylamino.
aryloxycarbonylamino, heteroaryloxycarbonylamino,
uriedo (where the uriedo nitrogens may be substituted with
alkyl, ary! or heteroaryl), cyclyloheteroalkylcarbonylamino
(where the heterocycle is connected to the carbonyl group
via a nitrogen or carbon atom), alkylsulfonylamino.
arylsulfonylamino, heteroarylsulfonylamino,

R

RZ2

where J and R, R*', R? are as defined above;
which method includes the steps of

(a) providing a linker-resin intermediate of the structure
VI
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Alkyl o vi
o I

C—B

N~/

| z!

Ri [/
Hal

o
(b) where D in the compound XIII is S or O. reacting the

linker-resin intermediate VI with a thiol or alcohol of the
structure XTIV

HD—R, xv
where D is S or O. in the presence of a base, such as sodium
bistrimethylsilyl amide, lithium bistrimethylsilyl amide,
potassium bistrimethylsilyl amide, sodium hydride. potas-
sium hydride or potassium carbonate, to form the linker-
resin thioether or ether XV

Alkyl\o

o
where D is S or O;

(c) where D is N, reacting the linker-resin intermediate VI
with an amine XVI

Ry..

in the presence of weak alkali base such as potassium
carbonate or sodium carbonate, to form the linker-resin
amine XV (where D is N), and

(d) treating the linker-resin thioether, ether or amine XV
with strong acid such as trifluorcacetic acid or hydro-
gen fluoride, optionally in the presence of anisole or
thioanisole, to remove the resin and form the MTP
inhibitor XL

In addition, MTP inhibitor compounds of the structure

X1r
Xor

o
H—lil)j\ B—Z!—Q!
Ry

may be prepared according to the following reaction
sequence:
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Alkyl
~o o
N)LB-—H
|
Ry
o
Alkylation
@ Hal=2! = QI (T)
H X
Alkyl
~o o
N)L B—Z—Q!

o ©

o
H—H\ B—2Z1—Q!
Ry

paiiy

Resin
x! Cleavage

wherein R, and Z'l are as defined above and Q' is alkyl.
alkenyl, alkynyl, alkoxyl, (alkyl or aryl),Si (where each
alkyl or aryl group is independent), cycloalkyl,
cycloalkenyl, substituted alkylamino, substituted
arylalkylamino, aryl, arylalkyl, arylamino, aryloxy.
heteroaryl, heteroarylamino, hetercaryloxy,
arylsulfonylamino, heteroarylsulfonylamino, arylthio,
arylsulfinyl, arylsulfonyl. alkylthio. alkylsulfinyl,
alkylsulfonyl, heteroarylthio, heteroarylsulfinyl,
heteroarylsulfonyl, —PO(R"?) (R'), (where R!* and R™
are independently alkyl, aryl, alkoxy. aryloxy, heteroaryl,
heteroarylalkyl, heteroaryloxy, heteroarylalkoxy,
cycloheteroalkyl, cycloheteroalkylalkyl. cycloheteroalkoxy,
or cycloheteroalkylalkoxy).

The Q' group may have from one to four substituents,
which can be any of the R* groups or Q' groups, and any of
the preferred Q' substituents set out below.

Q' may be substituted with the following preferred sub-
stituents: alkylcarbonylamino, cycloalkylcarbonylamino,
arylcarbonylamino. heteroarylcarbonylamino,
alkoxycarbonylamino, aryloxycarbonylamino.
heteroaryloxylcarbonylamino. uriedo (where the uriedo
nitrogens may be substituted with alkyl. aryl or heteroaryl),
heterocyclylcarbonylamino (where the heterocycle is con-
nected to the carbonyl group via a nitrogen or carbon atomy),
alkylsulfonylamino, arylsulfonylamino,
heteroarylsulfonylamino,
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R2t
RZ

where J. R®, R?!, and R*? are as defined above.

The above alkylation may be carried out as described in
alkylating X to form VL

The resin cleavage may be carried out as in forming MTP
inhibitor XTII.

DETAILED DESCRIPTION OF THE
INVENTION

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

The resin

)

is preferably a polystyrene resin, and more preferably is a
divinylbenzene cross-linked polystyrene resin employed in
the form of beads. Other resins suitable for use herein
include conventional resins known for use in solid phase
syntheses such as a polyethylene glycol-polystyrene-based
resin, polyethylene glycol or polypropylene glycol based
resin, functionalized with a benzylhalide (as in IH), so that
the attachment with the linker aldehyde can be made. In
addition. resin IITA, which terminate in CH,OH (that is.

OO (@)=

can be coupled to linker aldehyde II to provide

Oalkyl

CH:0 —@- CHO,

via the Mitsunobu reaction (e.g. Ph,P, C,;H;O0,CN=N—
CO,C,H,. THF, 25° C).

In addition to beads, the resin may be in the form of other
solid support such as pellets, disks, capillaries, hollow fibers,
needles, solid fibers, cellulose beads, pore-glass beads, silica
gels, grafted co-poly beads, polyacrylamide beads. latex
beads. dimethylacrylamide beads optionally cross-linked
with NN'-bis-acryloyl ethylene diamine, glass particles
coated with a hydrophobic polymer. and the like.

The term “MTP” refers to a polypeptide or protein
complex that (1) if obtained from an organism (e. g.. cows,
humans. etc.), can be isolated from the microsomal fraction
of homogenized tissue; and (2) stimulates the transport of
triglycerides, cholesterol esters, or phospholipids from syn-
thetic phospholipid vesicles, membranes or lipoproteins to
synthetic vesicles. membranes. or lipoproteins and which is
distinet from the cholesterol ester transfer protein [Drayna et
al., Nature 327, 632-634 (1987)] which may have similar
catalytic properties.
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The phrase “stabilizing” atherosclerosis as used in the
present application refers to slowing down the development
of and/or inhibiting the formation of mew atherosclerotic
lesions.

The phrase “causing the regression of” atherosclerosis as
used in the present application 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 branched chain
hydrocarbons, containing 1 to 40 carbons, preferably 1t020
carbons, more preferably 1 to 12 carbons, in the normal
chain. such as methyl. ethyl. propyl. isopropyl. butyl.
t-butyl. isobutyl. pentyl. hexyl. isohexyl. heptyl. 4.4-
dimethylpentyl, octyl, 2.2.4-trimethylpentyl, nonyl. decyl.
undecyl, dodecyl, the various branched chain isomers
thereof. and the like as well as such groups including 1 to 4
substituents which may be any of the R groups. or the R!
substituents set out herein.

Unless otherwise indicated, the term “cycloalkyl” as
employed herein alone or as part of another group includes
saturated or partially unsaturated (containing 1 or 2 double
bonds) cyclic hydrocarbon groups containing 1 to 3 rings.
including monocyelicalkyl. 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 aromatic ring as described for aryl, which
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl.
cycloheptyl. cyclooctyl. cyclodecyl and cyclododecyl,
cyclohexenyl.

QR

any of which groups may be optionally substituted with 1to
4 substituents which may be any of the R® groups, or the R!
substituents set out herein.

The term “cycloalkenyl” as employed herein alone or as
part of another group refers to cyclic hydrocarbons contain-
ing 5 to 20 carbons, preferably 6 to 12 carbons and 1 or 2
double bonds. Exemplary cycloalkenyl groups include
cyclopentenyl, cyclohexenyl. cycioheptenyl, cyclooctenyl.
cyclohexadienyl. 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 and 1 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 substi-
tuted as defined for cycloalkyl.

The term “polycycloalkenyl” 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 and
containing 1 or 2 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.
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The term “aryl” 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 additional rings fused to Ar (such as aryl. cycloalkyl,
heteroaryl or cycloheteroalkyl rings) and may be optionally
substituted through available carbon atoms with 1. 2, or 3
groups selected from hydrogen. halo. haloalkyl, alkyl,
haloalkyl. alkoxy. haloalkoxy. alkenyl. trifiuoromethyl.
trifluoromethoxy. alkynyl, cycloalkylalkyl.
cycloheteroalkyl, cycloheteroalkylalkyl. aryl, heteroaryl.
arylalkyl, aryloxy. aryloxyalkyl, arylalkoxy. arylthio.
arylazo. heteroarylalkyl, hetercarylalkenyl,
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.
arylthio, hetero-arylthio, arylthioalkyl, alkoxyarylthio.
alkylcarbonyl, arylcarbonyl. alkylaminocarbonyl,
arylaminocarbonyl, alkoxycarbonyl. aminocarbonyl.
alkylcarbonyloxy, arylcarbonyloxy. alkylcarbonylamino,
arylcarbonylamino. arylsulfinyl, arylsulfinylalkyl. arylsulfo-
nylamino or arylsulfonaminocarbonyl or any of the R?
groups, or the R! substituents set out herein:

The term “aralkyl”, “aryl-alkyl” or “aryllower 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 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.

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, aryl, arylalkyl. heteroaryl.
heteroarylalkyl. cycloheteroalkyl, cycloheteroalkylalkyl
and/or cycloalkyl.

The term “lower alkylthio”, alkylthio”, “arylthio” 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”,
“arylamino”, or “arylalkylamino™ as employed herein alone
or as part of another group includes any of the above alkyl,
aryl or arylalkyl groups linked to a nitrogen atom.

The term “acyl” as employed herein by itself or part of
another group, as defined herein. refers to an organic radical
linked to a carbonyl

(i)

group; examples of acyl groups include alkanoyl. alkenoyl,
aroyl, aralkanoyl, heteroaroyl, 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.
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 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-pemtenyl. 2-hexenyl,
3-hexenyl. 2-heptenyl. 3-heptenyl, 4-heptenyl. 3-octenyl,
3-nonenyl, 4-decenyl, 3-undecenyl, 4-dodecenyl. 4.8.12-
tetradecatrienyl, and the like, and which may be optionally



H1729

21
substituted with 1 to 4 substituents, namely. halogen.
haloalkyl, alkyl, alkoxy, alkenyl, alkynyl, aryl, arylalkyl,
cycloalkyl. amino, hydroxy, heteroaryl, cycloheteroalkyl,
alkanoylamino, alkylamido, arylcarbonylamino. nitro,
cyano, thiol, alkylthio or any of the R? groups. or the R!
substituents set out herein.

Unless otherwise indicated. the term “lower alkynyl” or
“alkynyl” as used herein by itself or as 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-butynyl. 4-pentynyl. 3-pentynyl, 2-hexynyl. 3-hexynyl,
2-heptynyl. 3-heptynyl. 4-heptynyl. 3-octynyl. 3-nonynyl.
4-decynyl.3-undecynyl, 4-dodecynyl and the like, and which
may be optionally substituted with 1 to 4 substituents,
namely. halogen. haloalkyl, alkyl, alkoxy. alkenyl. alkynyl,
aryl, arylalkyl, cycloalkyl, amino, heteroaryl,
cycloheteroalkyl. hydroxy, alkanoylamino, alkylamido.
arylcarbonylamino. nitro, cyano, thiol. and/or alkylthio. or
any of the R® groups. or the R' substituents set out herein.

The term “alkylene” as employed herein alone or as part
of another group 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”.

Ther terms “alkenylene™ and “alkynylene” as employed
herein alone or as part of another group 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 groups or
(CH,),,. (CH,),, or (CH,),, (which may include alkylene,
alkenylene or alkynylene groups) as defined herein, may
optionally include 1, 2. or 3 substituents which include any
of the R? groups, or the R' substituents set out herein.

Examples of alkylene, alkenylene and alkynylene include

—CH=CH—CH;~, ~CHCH=CH—, —C = C—CH;—,

~CH;—C—, ~CH;—CH,—CH;~C—,
c o
CH;
—CH,C = CCH;—, —c': =CH—CH,—,
—(CH), =, =(CH),—, —(CHy),—,
CH;

I
—(CHz)z—(IT —CH;CH;—, —CH;?H—, —CHZ?HCHz—,

CH3 CH, C;Hs
—CHCH; —, —CHCH;CH; —, —CHCHCH; —,
él—lg (IIsz (I?H3
CH;
CHs F

I l
—CH2—li? —CHy—, —(CHz)s—, —(Cﬂz)z—(f—CHz—,

CH; F
?l ICHs ?Ha
—CH;~CH~-CH;—, —(CH;)g—lCH—, —CH;—CH—(I?—.

CH; CH;
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-continued
—CHz—(IZH—?H—CHz—, —CHz—fH—CHz—(IZH—,

CH; CH, CH; CH;
(I:H3 ?CH3

—CH—CH,CH;—, —CH—CH;CH;—, —CH,OCH;—,

—OCH,CH, —, —CH,NHCH, —, —NHCH,CH, —,
?‘Hs —I"I—Cﬂzc}lz—
—(CH3)3=—CF; =, —=CH;~N—CH;—or CH;

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 CF,, with chlorine or fluorine being
preferred.

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 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 linker (CH,), (which is defined above),
such as

R

O O_

Q O
and the like. The above groups may include 1 to 4 substitu-
ents such as alkyl. halo, oxo and/or any of of the R? groups.
or the R! substituents set out herein. In addition. any of the
above rings can be fused to a cycloalkyl, aryl, heteroaryl or
cycloheteroalkyl ring.

The term “heteroaryl™ as used herein alone 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,
heteroaryl or cycloheteroalkyl ring (all of which may be

optionally substituted) (e.g. benzothiophenyl. indolyl), and
includes possible N-oxides, such as

SeNq
cl
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-contim;g:d
o YT
\—/ s
QA A ot
=

N, \__/ \___/
[8] N—N
”
N
4
)
and the like.

Ar may be either aryl or heteroaryl as defined above.

[l = =

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

~ )
N\I 0/N\ W
O
'
Y €1
= \N
O\N,I
=
VYT Y
= N &
/‘ N/|
N\N ‘%N
¢ .
o
SR /

10

20

30

45

50

55

24

-contmued

Ji

/\

wherein u is selected from O, S, and NR”; R7 is H. lower
alkyl, aryl, —C(O)R™®, —C(O)OR’®; R” is alkyl or aryl.

The heteroaryl groups including the above groups may
optionally include 1 to 4 substituents such as any of the R?
groups, or the R! substituents set out herein. In addition. any
of the above rings can be fused to a cycloalkyl, aryl,
heteroaryl or cycloheteroalkyl ring.

The term cycloheteroalkylalkyl” as used herein alone or
as part of another group refers to cycloheteroalkyl groups as
defined above linked through a C atom or heteroatom to a
(CH,),, chain.

The term “heteroarylalkyl” or “heteroarylalkenyl” as used
herein alone or as part of another group refers to a heteroaryl
group as defined above linked through a C atom or heteroa-
tom to a —(CH,),-chain. alkylene or alkenylene as defined
above.

The term “polyhaloalkyl” as used herein refers to an

“alkyl” group as defined above which includes from 2t0 9.
preferably from 2 to 5. halo substituents, such as F or CL
preferably F. such as CF,CH,, CF; or CF;CF,CH,.

Preferred MTP inhibitor compounds of formula I wherein
A is NH.

Bis

X is a bond, oxygen or sulfur; R®> and R* are indepen-
dently H or E

In the reactions to follow, unless otherwise indicate, the
moiety “B” in the starting materials. intermediates and final
products, is set out as
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for purposes of illustration only.

It will be appreciated that the “B” moiety in the starting
materials, intermediates and final products in all reactions
set forth herein. unless indicated to the contrary may be any
of the fluorenyl-type groups

R¥ R¥
X
RY
X I

RY R¥
X

as well as any of the indenyl-type groups

RY

R*or

R3

R¥
j ;: ; R3¥or
R3e (CH').).

a=230r4)
) O )
J‘! R3bor
R3e
R3 RY
ﬁ R¥»or
3a (CH?)a

R

W
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-continued

R o3
>‘\Q o
R3e

The above B moieties (including all fluorenyl-type groups
and all indenyl-type groups) are collectively referred to as
“fluorenyl-type” moieties. The use of the first fluorenyl-type
group (as set out in the previous paragraph) in the following
reaction schemes is for purposes of illustration only; any of
the 3 fluorenyl groups or 4 indenyl groups as set out above
may be employed in any of the reaction schemes set out
herein in place of

oay

A detailed description of the methods of the invention is
set out hereinafter.

SOLID PHASE SYNTHESES
Method for Preparing Aldehyde Linker-Resin I

Alkyl
~o )
1)Basee.g/
Nal/DMF ~
H e
Hal
HO m
2)
n
60-80° C
Alkyl
~v 0
H
O

A solution of 4-hydroxy-2-alkoxybenzaldehyde II, such
as 4-hydroxy-2-methoxybenzaldehyde. in an inert organic
solvent such as dimethylformamide (DMF). dimethylaceta-
mide or tetrahydrofuran is admixed with a suspension of
base preferably, sodium hydride (preferably in mineral oil),
lithium bistrimethyl-silyl amide or sodium bistrimethylsilyl
amide. in an inert organic solvent such as any of the solvents
for aldehyde II. Resin compound IIL preferably beads of
polystyrene cross-linked with divinylbenzene (preferably
about 1%). is added and the reaction mixture heated at a
temperature within the range from about 40° to about 90° C.,
preferably from about 60° to about 80° C.. to form aldehyde
linker-resin L
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In carrying out the above reaction. the aldehyde II will be
employed in a molar ratio to resin compound IIT (based on
benzylhalide resin portion) of within the range from about
10:1 to about 1.5:1, preferably from about 5:1 to about 2:1.

Method for Preparing Amine Linker-Resin IV and
Linker-Resin Intermediate VI 0
1) ;N —R; (V)
DMF/CH(OCH;); 4/1

Aldehyde Linker-Resin I 7) Na(OAS); BIUDMF
HOAc (cat.)

15
Amine Linker-Resin IV

Hunig’s base

Alkyl
\O CH,CI
Ry —— >
K'JAN/ o )
o] H .
v
FAS

® i
S
VIIA
25
> o0
g
Q llh 30
@ 0 Vi Hal/z
35
(Y is preferably Cl1
40

Z! is preferably (CH,),, where n is 1 to 8, Hal is preferably
Br)

Aldehyde linker-resin I is swollen by mixing with an inert
organic solvent such as DMF, DMA or dichloroethane. After
removal of solvent, a dehydrating agent, preferably trim-
ethylorthoformate or molecular sieves is added followed by
amine V (H,N—R,) or the hydrochloride thereof (from
about 3.8 to about 10 mmol, 7-18 equivalents amine V per
equivalent of aldehyde linker-resin I) as a solution in the
solvent used for resin swelling.

45

50

Reducing agent such as sodium triacetoxyborohydride or
sodium cyanoborohydride, and catalytic amounts of weak
organic acid preferably acetic acid are added. Amine linker-
resin IV is formed which is admixed with Hunig’s base
(diisopropylethyl amine), or triethylamine, pyridine or col-
lidine and is treated with halide VIIA. which preferably is
9-(4-bromoalkyl)-9H-fluorene carboxylic acid chloride, to
afford linker-resin intermediate VL

55

In carrying out the above reaction, the halide VIIA will be
employed in a molar ratio to amine linker-resin IV of within
the range of from about 10:1 to about 1:1, preferably from
about 4:1 to about 1.2:1.

65
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Alternative Preparation of Linker-Resin
Intermediate VI
o {7

(2

Alkyl HO
~o v &
_R —DIHOAT >
N CH,Cl/DMF
0
S
Alkyl
SRR IA
/é)/\ ‘
o S
x M
1) NaN(TMS);
Ot
2) Hal Hal
) a‘\(CHz),./ )
Alkyl
SR TA
DTS
|
o R,
VI zi
Hal”

Amine linker-resin IV is swollen with methylene chloride
or other inert organic solvent such as dichloroethane, DMF
or dimethylacetamide (DMA). A solution of auxiliary
nucleophilic, preferably 1-hydroxy-7-azabenzotriazole, and
acid VIIL preferably 9-fluorenecarboxylic acid VIIA. in
DMF and methylene chloride, or other suitable organic
solvent. is treated with coupling agent. preferably
diisopropylcarbodiimide, and mixed with swollen amine
linker-resin IV to form resin compound X.

The acid VII (9-fluorenecarboxylic acid) will be
employed in a molar ratio to amine linker resin IV within the
range from about 10:1 to about 1.1:1. preferably from about
3:1 to about 1.5:1.

The resin compound X is swollen with a degassed solvent,
preferably DMF., and treated with base, preferably sodium
bis(trimethylsilyl)amide (molar ratio of base:X within the
range from about 3:1 to about 1:1, preferably from about
1.5:1 to about 1.2:1) in a suitable degassed inert organic
solvent such as tetrahydrofuran (THF). DMF or DMSO,
under an inert atmosphere such as argon. After draining and
rinsing, the resin compound X is suspended in a suitable
degassed inert organic solvent such as DMF, DMSO or THF
and is alkylated by treating with a dihaloalkane such as
1,3-dibromopropane, 1.4-dibromobutane or 1.5-
dibromopentane, (molar ratio dihaloalkane:resin compound
X within the range from about 10:1 to about 2:1, preferably
from about 7:1 to about 3:1) to form the linker-resin inter-
mediate VI

The alkylation of X to X' (used in forming MTP inhibitor
XIOT') is carried out as described for alkylation of X to VL
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Method for Preparing Thioethers and Ethers or
Amines
HD—R;D =0, § (XIV)
or
}m<§: D =N XVD)
Vi NaN(IMS}, >
THF/DMF
Alkyl
> o0
(D TFa
OA@/\ A<
R/
XV D
=Y
Ra

RaonlywhenX=SorO
Rzand Rz3when X =N
(where D =N, Ry and R
together with N may
form preferably a 5, 6

or 7 membered ring).

)
.; N k
O H
(CHz).\D

| NRs)
Rz
XITIA

(1) Preparation of Thioether or Ether Intermediate

The linker-resin intermediate VI is swollen with inert
organic solvent such as DMF, DMA or THF, and after
removal of solvent, thiol or alcohol HD—R, (XIV) (molar
ratio of HD—R,:VI of from about 10:1 to about 1.5:1.
preferably from about 5:1 to about 3:1) is added. Base such
as lithium or potassium bistrimethylsilylamide, preferably.
sodium bistrimethylsilylamide. is added to form resin XV
where D is S or O.

(2) Preparation of Amine Intermediate

The amines are formed by swelling linker-resin interme-
diate VI with inert organic solvent (as described above) and
after removal of solvent, amine

HD—R;
\R3

&vVD

(molar ratio of amine XVI:VI within the range from about
10:1 to about 2:1, preferably from about 7:1 to about 3:1)
and weak alkali base such as potassium carbonate or sodium
carbonate are added to form resin XV where D is N.

(3) Preparation of Products XII (and XIIT')

The resin XV (or X) is treated with strong acid such as
triflucroacetic acid (TFA), hydrogen fluoride, preferably
TFA, optionally in the presence of anisole or thioanisole, to
remove the resin and form the product XII (or XIIT).

The following Examples represent preferred embodi-
meats of the present invention.
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EXAMPLE 1

9-[4-[(6-Ethoxy-2-benzothiazolyl)thio] butyl }-N-propyl-9H-
fluorene-9-carboxamide

()

= 1% Divinylbenzene cross-linked polystyrene resin,
100-200 mesh

To a magnetically stirred suspension of 4.8 g (120 mmol.
10 eq) of sodium hydride (60% mineral oil dispersion) in 30
mL of dimethylformamide (DMF) at 0° C. was added a
solution of 18.2 g (120 mmol. 10 eq) of 4-hydroxy-2-
methoxybenzaldehyde in 50 mL of DMF dropwise over 75
min. The reaction was allowed to warm to room temperature
(RT) and stirred for an additional 75 min. The stirbar was
removed and 10 g (12 mmol, 1 eq) of Merrifield resin
(loading of 1.2 mmol/g. Advanced Chemtech) was added.
The flask was placed in a heating mantel mounted on a
vortex mixer and heated at 70° C. (internal temperature)
while vortexing for 26 h. The contents of the reaction vessel
were transferred to a large filter funnel with a scintered-glass
frit (porosity C) and rinsed sequentially with DMF (3x100
mL), 1:1 DMF:water (3x100 mL), water (2x100 mL) and
MeOH (5x100 mL). The resin was dried under high vacuum
(0.1 mm Hg) for 72 h to afford 11.16 g (98% of expected
weight) of title product as a tacky non-freeflowing tan resin.
The resin was characterized by gel-phase >*C—NMR and
elemental analysis (chlorine and oxygen).

Elemental Analysis: Chlorine: Expected 0% Cl for 100%
loading; found 0.21%. Starting Cl content of resin was
4.26%. Residual Cl consistent with 95% resin loading.
Oxygen: Expected 5.76% for 100% loading; found 6.21%.
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To a 25 mL Varian polypropylene tube fitted with a
polyethylene frit and a luer stopcock was added 500 mg of
Part A resin. The tube was sealed with a 19 mm Aldrich Suba
septa and the resin was swollen in 5 mL of dry DMF, mixed
by vortexing for 1 min and the DMF was removed using
vacuum and N, pressure in order to maintain the vessel
under inert atmosphere. Trimethyl orthoformate (1 mL) was
added followed by 3.2 mL of DMF and 0.8 mL (10.0 mmol.
18 eq) of n-propylamine. The reaction mixture was vortexed
for 18 h at room temperature. After removal of the reaction
solution by nitrogen pressure and vacuum, 5 mL of a 200
mg/mL solution of sodium triacetoxyborohydride in DMF (1
g.4.7 mmol. 8 eq) and 100 pL of acetic acid were added. The
reaction mixture was vortexed for 8 h at room temperature.
The reaction solution was removed and the resin was rinsed
with DMF (4x5 mL), 1:1 DMF:water (2x5 mL), water (1x5
mL), DMF (3x5 mL) and dichloromethane (CH,Cl,) (4x5
mL). The last CH,Cl, rinse was done with dry CH,Cl, in the
tube with the septa in place using nitrogen gas and vacuum
to filter away the solvent and keep the reaction vessel under
inert atmosphere. The title resin was used in the next step
without characterization.

OH

S

Br

To a solution of 9-fluorenecarboxylic acid (50 g, 240
mmol) in THF (1200 mL) at 0° C. was added dropwise a
solution of n-butyllithium (2.5M, 211 mL, 530 mmol) in
THF. The yellow reaction was stirred at 0° C. for 1 h. then
1.4-dibromobutane (31.3 mL, 260 mmol) was added drop-
wise over 30 min. The reaction was stirred at 0° C. for 30
min, then the reaction was warmed to room temperature for
30 h. The reaction was extracted with water (3x750 mL).
The combined aqueous layers were extracted with ethyl
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ether (800 mL). The aqueous layer was made acidic with
HCI solution (IN. 500 mL), then extracted with dichlo-
romethane (3x750 mL). The combined organic layers were
dried over MgSQ,. Evaporation gave title compound (71 g,
85%) as a white solid.

Br

To 3.45 g (10 mmol. 1 eq) of Part C 9-(4-bromobutyl)-
9H-fluorene carboxylic acid in 15 mL of CH,Cl, was added
100 pL of DMF. The resulting solution was cooled to 0° C.
and 7.5 mL (15 mmol, 1.5 eq) of a 2.0 M oxalyl chloride
solution in CH,Cl, was added. The bubbling reaction mix-
ture was stirred at 0° C. for 15 min and then allowed to warm
to room temperature. After 2 h, the reaction mixture was
concentrated to afford the crude title acid chloride as a
yellowish orange solid/oil mixture which was dissolved in
CH,Cl, and used without purification.

E.

To the Part B resin in the polypropylene tube were added
1 mL of diisopropylethyl amine (5.7 mmol, 10 eq) and 1 mL
of CH,Cl, and the resulting mixture was mixed for 2 min.
The tube was cooled to 0° C. in an ice bath and 4 mL (2.2
mmol, 4 eq) of a solution of Part D acid chloride in CH,Cl,
was added. The resulting orange reaction mixture was mixed
by vortexing at room temperature for 19 h. and then rinsed
with CH,Cl, (4x5 mL) to afford title resin which was used
in the next step without characterization.
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The Part E resin in the sealed polypropylene tube was
swollen in 5 mL of dry DMF and vortexed for 2 min. The
solvent was removed with N, and vacuum and a solution of
1.16 g (5.5 mmol, 10 eq) of. 6-ethoxy-2-
mercaptobenzothiazole in 4 mL of DMF was added to the
resin followed by 5 mL (5 mmol, 9 eq) of a 1.0 M solution
of sodium bistrimethylsilylamide in THF. Vortexing was
initiated and the reaction mixture was mixed for 17 h at
room temperature. The reaction solution was filtered away
and the title resin was rinsed with DMF (4x5 mL), 1:1
DMF:water (2x5 mL), water (1x5 mL). DMF (3x5 mL) and
dichloromethane (CH,Cl,) (4x5 mL).

G. 9-[4-[(6-Ethoxy-2-benzothiazolyl)thio]-butyl]-N-
propyl-9H-fluorene-9-carboxamide

The Part F resin was treated with 5 mL of 100% trifluo-
roacetic acid and vortexed for 90 min. The reaction solution
was collected. the resin was rinsed with CH,Cl, (3x1 ML)
and the combined reaction solution and rinses were concen-
trated. The products from 3 parallel reactions were each
redissolved in 15 mL of CH,Cl,, pooled and reconcentrated
to afford 393 mg (46% crude) of an off-white solid. Recrys-
tallization from MeOH afforded 339 mg (40%) of title
compound as a white solid.

mp 112°-113.5° C. MS (electrospray, pos. ions): m/z 517
(M+H). Anal. Caled for C;oH,,N,0,S,: C. 69.73; H, 6.24;
N, 5.42; S, 12.41 Found: C, 69.48; H, 6.22; N, 5.39; S,
12.25.
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EXAMPLE 2
9-[4-[(4.5-Diphenyl- 1 H-imidazol-2-yl)thio]butyl]-N-[2-(4-
methoxyphenyl)ethyl]-9H-fluorene-9-carboxamide

To a 25 ml Varian polypropylene tube fitted with a
polyethylene frit and a luer stopcock was added 500 mg of
Example 1 Part A resin. The tube was sealed with a 19 mm
Aldrich Suba septa and the resin was swollen in 5 mL of dry
DMF, mixed by vortexing for 1 min and the DMF was
removed using vacuum and N, pressure in order to maintain
the vessel under inert atmosphere. Trimethyl orthoformate
(1 mL) was added followed by 2.6 mL of DMF and 1.46 mL
(1.51 g. 10.0 mmol, 18 eq) of p-methoxyphenethylamine.
The reaction mixture was vortexed for 18 h at RT. After
removal of the reaction solution by nitrogen pressure and
vacuum, 5 mL of a 200 mg/mL solution of sodium triac-
etoxyborohydride in DMF (1 g. 4.7 mmol, 8 eq) and 100 pL.
of acetic acid were added. The reaction mixture was vor-
texed for 8 h at room temperature. The reaction solution was
removed and the resin was rinsed with DMF (4x5 mL), 1:1
DMF:water (2x5 mL), water (1x5 mL), DMF (3x5 mL) and
dichloromethane (CH,Cl,) (4x5 mL). The last CH,Cl, rinse
was done with dry CH,Cl, in the tube with the septa in place
using nitrogen gas and vacuum to filter away the solvent and
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keep the reaction vessel under inert atmosphere. The title
resin was used in the next step without characterization.

B.

To the Part A resin in the polypropylene tube were added
1 mL of diisopropylethyl amine (5.7 mmol, 10 eq) and 1 mL
of CH,Cl, and the resulting mixture was mixed for 2 min.
The tube was cooled to 0° C. in an ice bath and 4 mL (2.2
mmol, 4 eq) of a solution of Example 311 Part C acid
chloride in CH,Cl, was added. The resulting orange reaction
mixture was mixed by vortexing at room temperature for 19
h and then rinsed with CH,Cl, (4x5 mL) to afford title resin
which was used in the next step without characterization.

0

The Part B resin in the sealed polypropylene tube was
swollen in 5 mL of dry DMF and vortexed for 2 min. The
solvent was removed with N, and vacuum. To a suspension
of 1.4 g (5.5 mmol, 10 eq) of 4,5-diphenyl-2-imidazolethiol
in 5 mL of DMF was added 5 mL (5 mmol. 9 eq) of a 1.0
M solution of sodium bistrimethylsilylamide in THF. The
resulting solution of thiolate anion was added to the resin.
vortexing was initiated and the reaction mixture was mixed
for 17 h at RT. The reaction solution was filtered away and
the title resin was rinsed with DMF (4x5 mL), 1:1 DMF-
water (2x5 mL), water (1x5 mL), DMF (3x5 mL) and
dichloromethane (CH,Cl,) (4x5 mL) and used in the next
step without characterization.

D. 9-[4-{(4.5-Diphenyl-1H-imidazol-2-yl)-thio]
butyl]-N-[2-(4-methoxyphenyl)ethyl]-9H-fluorene-
9-carboxamide

The Part C resin was treated with 5 mL of 100% trifluo-
roacetic acid and vortexed for 90 min. The reaction solution
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was collected. the resin was rinsed with CH,Cl, (3x1 mL)})
and the combined reaction solution and rinses were concen-
trated. The products from 3 parallel reactions were each
redissolved in 15 mL of CH,Cl,. pooled and reconcentrated
to afford 729 mg (68% crude) of a yellow oil. Flash
chromatography on silica gel (50 g) eluted with 2% MeOH
in CH,CL, (1 L). followed by 5% MeOH in CH,Cl, (1 L)
afforded 208 mg (19%) of title compound as a white foam.

MS(electrospray. pos. ions): m/z 650 (M+H). Anal.
Calc’d for C,,H;oN,0,5+0.63 CH,Cl,: C, 71.72; H. 5.59;
N. 5.97: S. 4.56 Found: C. 71.96; H, 5.64; N, 5.94; 8. 4.76.

EXAMPLE 3

9-{4-(2-Thiazolylthio)butyl|-N-(2.2.2-trifluoroethyl)-9H-
fluorene-9-carboxamide

To a 25 mL Varian polypropylene tube fitted with a
polyethylene frit and a luer stopcock was added 500 mg of
Example 1 Part A resin. The tube was sealed with a 19 mm
Aldrich Suba septa and the resin was swollen in 5 mL of dry
DMF. mixed by vortexing for 1 min and the DMF was
removed using vacuum and N, pressure in order to maintain
the vessel under inert atmosphere. Trimethyl orthoformate
(1 mL) was added followed by 3.2 mL of DMF and 796 pL
(991 mg. 10.0 mmol, 18 eq) of 2.2.2-trifluoroethylamine.
The reaction mixture was vortexed for 18 h at room tem-
perature. After removal of the reaction solution by nitrogen
pressure and vacuum, 5 mL of a 200 mg/mL solution of
sodium triacetoxyboro-hydride in DMF (1 g. 4.7 mmol, 8
eq) and 100 pL of acetic acid were added. The reaction
mixture was vortexed for 8 h at room temperature. The
reaction solution was removed and the resin was rinsed with
DMF (4x5 mL). 1:1 DMF:water (2x5 mL). water (1x5 mL).
DMF (3x5 mL) and dichloromethane (CH,Cl,) (4x5 mL).
The last CH,Cl, rinse was done with dry CH,Cl, in the tube
with the septa in place using nitrogen gas and vacuum to
filter away the solvent and keep the reaction vessel under
inert atmosphere. The title resin was used in the next step
without characterization.



H1729

37

o F3CJ ‘

To the Part A resin in the polypropylene tube were added
1 mL of diisopropylethyl amine (5.7 mmol, 10 eq) and 1 mL
of CH,Cl, and the resulting mixture was mixed for 2 min.
The tube was cooled to 0° C. in an ice bath and 4 mL (2.2
mmol, 4 eq) of a solution of Example 1 Part D acid chloride
in CH,Cl, was added. The resulting orange reaction mixture
was mixed by vortexing at RT for 19 h. and then rinsed with

CH.CL, (4x5 mL) to afford title resin which was used in the
next step without characterization.

C.

Not

The Part B resin in the sealed polypropylene tube was
swollen in 5 mL of dry DMF and vortexed for 2 min. The
solvent was removed with N, and vacuum and a solution of
644 mg (5.5 mmol, 10 eq) of 2-mercaptothiazole in 4 mL of
DMF was added to the resin followed by 5 mL (5 mmol, 9
eq) of a 1.0 M solution of sodium bistrimethylsilylamide in
THF. Vortexing was initiated and the reaction mixture was
mixed for 17 h at RT. The reaction solution was filtered away
and the title resin was rinsed with DMF (4x5 mL), 1:1
DMF:water (2x5 mL), water (1x5 mL), DMF (3x5 mL) and
dichloromethane (CH,CL,) (4x5 mL).

D. 9-[4-(2-Thiazolylthio)butyl]-N-(2.2.2-
triflucroethyl)-9H-fluorene-9-carboxamide
The Part C resin was treated with 5 mL of 100% trifluo-
roacetic acid and vortexed for 90 min. The reaction solution
was collected, the resin was rinsed with CH,Cl, (3x1 mL)
and the combined reaction solution and rinses were concen-
trated. The products from 3 parallel reactions were each
redissolved in 15 mL of CH,Cl,, pooled and reconcentrated
to afford 395 mg (52% crude) of an off-white solid. Recrys-
tallization from MeOH afforded 342 mg (45%) of title
compound as a white solid.
mp 143°-144° C. MS(electrospray. pos. ions): m/z 463
(M+H). Anal. Caled for C,3H,,N,0,S,F,: C, 59.72; H.
4.58; N. 6.06; S. 13.86 Found: C, 59.65; H. 4.58; N. 6.01;
S. 13.64.
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EXAMPLE 4

Example 1 Part A resin (250 mg, 0.3 mmol) was swollen
in 3.0 mL of dimethylformamide (DMF). The solvent was
drained. and 406 mg (3.0 mmol. 10 eq) of
trifluoroethylamine, 261 pL (1.5 mmol, 5 eq) of
diisopropylethylamine, 0.5 mL of trimethylorthoformate
and 1.8 mL of DMF were added. The reaction mixture was
shaken on a vortex mixer for 3.5 hours. The reaction solution
was drained and 2.5 mL of a 200 mg/mL solution of sodium
triacetoxyborohydride (500 mg) and 100 pL of acetic acid
were added. The mixture was shaken for 16 hours. The resin
was rinsed with 3X3 mL of the following: DMF, 1:1
DMF:H,0. H,0, DMF, followed by 5x3 mL each of CH,Cl,
and CH;OH. The resin was dried under vacuum to provide
262 mg of title resin compound as a white resin.

O

The Part A resin (262 mg, 0.3 mmol) was swollen in 3.0
mL of methylene chloride. A solution of 204 mg of
1-hydroxy-7-azabenzotriazole (1.5 mmol, 5 eq) and 315 mg
of 9-fluorenecarboxylic acid (1.5 mmol. 5 eq) in 1.0 mL of
DMF and 2.0 mL of methylene chloride was treated with
235 L of diisopropylcarbodiimide (1.5 mmol. 5 eq). The
resin was drained, the reagent solution was added and the
mixture was shaken for 17 hours. The reaction solution was
drained and rinsed with 3x3 mL of the following: DMF, 1:1
DMF:H,0, H,0, DMF, followed by 5x3 mL each of CH,Cl,
and CH,OH. The resin was dried under vacuum to provide
356 mg of title resin compound as a yellow resin.
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The Part B resin (323 mg. 0.27 mmol) was swollen in 3.0
mL of DMF (new Sure-Seal) and then drained under an
atmosphere of argon. DMF (2.5 mL) was added, followed by
the dropwise addition of 324 L (3.2 mmol. 1.2 eq) ofal0
M solution of sodinm bis(trimethylsilyl)amide in tetrahy-
drofuran (THF). The reaction mixture was shaken under
argon for two hours. The reaction solution was drained and
the resin was rinsed with 6x3 mL of DMF maintaining an
argon atmosphere. The resin was suspended in 2.5 mL of
DMF and 137 pL of 1.3 dibromopropane (1.35 mmol, 5 eq)
was added. The mixture was shaken for 4 hours. The
reaction solution was drained and the resin was rinsed with
3x3 mL of the following: DMF, 1:1 DMF:H,0. H,0.
followed by 4x3 mL of DMF to provide title resin

compound. used as is in the next step.
O D

[o)

F3C>
G,

() s

o)

/-

The Part C resin (0.27 mmol) was swollen in 3.0 mL of
DME. The solvent was drained and a solution of 570 mg of
6-ethoxy-2-mercaptobenzothiazole (2.7 mmol, 10eq)in 3.0
mL of DMF was added. followed by the dropwise addition
of 2.7 mL (2.7 mmol, 10 eq) of a 1.0 M solution of sodium
bis(trimethylsilyl)amide in THF. After the addition was
completed, the mixture was shaken for 14 hours. The resin
was rinsed with 3x3 mL of the following: DMF. 1:1
DMF:H,0. H,0. DMF. followed by 8x3 mL of CH,Cl, to
provide title resin compound. used as is in the next step.

E

N
4
SKsO\O/\‘

The Part D resin (0.27 mmol) was treated with 3.0 mL of
triflucroacetic acid for 90 minutes and then rinsed with

v
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methylene chloride. and the solutions were concentrated to
provide 86 mg (58%) of a brown solid. This solid was
combined with another batch of product prepared by the
same route and purified by flash chromatography on silica
gel (50 g) packed. loaded. and eluted with 25% hexane in
methylene chloride followed by 100% methylene chloride.
The 100% methylene chloride fractions were concentrated
to provide 198 mg of title compound an off-white foam.

MS (ESL +ons): m/z 543 (M+H). Analysis Calcd. for
CLeH,5N,0,8,F5: C. 61.98; H. 4.64; N. 5.16; S. 11.82; F,
10.50 Found: C. 61.90; H, 4.72; N, 5.06; S. 12.09; F. 10.23.

EXAMPLE 5

0 A
_oN‘
N
()

Example 1 Part E resin (231 mg) in a sealed polypropy-
lene tube was swollen in 5 mL of dry DMF and vortexed for
2 min. The solvent was removed and 3 mL of dry DMF was
added followed by 1.2 mmol (5 eq) of
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9%

and 133 mg of K,CO,. Vortexing was initiated and the
reaction mixture was mixed for 17 h at 75° C. The reaction
solution was filtered away and the resin was rinsed with 1:1
DMF:water (2x5 mL), water (1x5 mL), DMF (3x5 mL}) and
CH,CL, (3x5 mL) to afford title resin compound which was
used in the next step without characterization.

w
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The Part A resin compound was treated with 5 mL of

100% trifluoroacetic acid and vortexed for 90 min. The

42
reaction solution was collected, the resin was rinsed with
CH,CL, (3x1 mL) and the combined reaction solution and
rinses were concentrated to afford 97 mg of title compound.

MS (electrospray. pos. ions) 522 (M+H).

Additional compounds which may be prepared employing
solid phase synthesis techniques as described in Examples 1
to 5 are disclosed in U.S. application Ser. No. 60/010.346
filed Jan. 16. 1996, and U.S. application Ser. No. 472.067
filed June 6. 1995, examples of which are set out below.
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(E)-9-[4-[4-(1.3-Dihydro-1-0xo-2H-isoindol-2-yl)-1-
piperidinyl}-2-butenyl-2.7-difluoro-N-(2.2.2-

trifiluoroethyl)-9H-fluorene-9-carboxamide., 9-{4-[4-[[2«(Phenoxyphenyl) carbonyl]amino]-1-
monotriflucroacetic acid (TFA) salt piperidinyl|butyl]-N-propyl-9H-fluorene-9-
5 carboxamide, TFA salt
o

10

15

9-[4-[4-(1.3-Dihydro- 1-oxo-2H-isoindol-2-yl)-1-
piperidinyljbutyl}-2.7-difluoro-N-(2.2.2-
trifluoroethyl)-9H-fluorene-9-carboxamide. TFA salt

o]
25
N N
O H

30 9-[4[4-(2.3-Dihydro-1.3-dioxo-1H-isoindol-2-yl)-1-
piperidinyl]butyl}-N-propyl-SH-fluorene-9-
carboxamide, TFA salt

35

(Z)-9-[4-[4-(2.3-Dihydro-1-oxo-1H-isoindol-2-yl)-1- 40
piperidinyl}-2-butenyl]-N-propyl-9H-fluorene-9-
carboxamide, TFA salt
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9-[4-[4-(2 3-Dihydro-1-oxo-1H-isoindol-2-yl)-1-
piperidinyl]butyl]-N-propyl-9H-indeno[2.1-b]-
pyridine-9-carboxamide, TFA salt

2.3-Dihydro-1-[4-[4-(2.3-dihydro-1-ox0-1H-
isoindol-2-yl)-1-piperidinyl}butyl]-N-propyl-1H-
indene- I-carboxamide, TFA salt

o Y
ot

1-[4-[4-(2 3-Dihydro-1-oxo-1H-isoindol-2-yl)1-
piperidinyl]butyl]-2-phenyl-N-propyl- 1H-indene-1-
carboxamide, TFA salt
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trans-2.3-Dihydro-1-[4-[4-(2.3-dihydro-1-oxo-1H-
isoindol-2-y1)-1-piperidinyl Jbutyl]-2-phenyl-N-
propyl-1H-indene- 1-carboxamide. TFA salt

v
5

9-[4-(4-[(2-Phenoxybenzoyl)amino]-1-piperidinyl}-
butyl]-N-(2.2.2-trifluoroethyl)-9H-fluorene-9-

carboxamide, TFA salt

9-[4-[[4-(Benzoylamino)-1-piperidinyl |butyl]-2.7-
difluoro-N-(2.2 2-trifluoroethyl)-9H-fluorene-9-
carboxamide. TFA salt

9-[4-[[4-(1.3-Dihydro-1.3-dioxo-2H-isoindol-2-yl)-
1-piperidinyl]butyl]-2.7-difluoro-N-(2,2.2-

trifiuoroethyl)-SH-fluorene-9-carboxamide, TFA salt

2.7-Difluoro-9-[4-{[4-[ (2-phenoxybenzoyl)amino}-1-

piperidinyljbutyl]-N-(2.2.2-trifluoroethyl)-9H-
fluorene-9-carboxamide. TFA salt

9-[4-{4-(Benzoylamino)- 1-piperidinylbutyl]-N-(2.2,

2-trifluoroethyl)-9H-fluorene-9-carboxamide, TFA
salt

[1-[4-[9-[(Propylamino)carbonyl]-OH-fluoren-9-yl}-
butyl |-3-piperidinyl]carbamic acid, phenylmethyl
ester, TFA salt

9-[4-[4-(2 3-Dihydro-1-oxo-1H-isoindol-2-yl)-1-
piperidinyl]butyl]-N-(2.22-rifluoroethyl)-9H-
fluorene-9-carboxamide, TFA salt

9-[4-[4-(2.3-Dihydro-1-oxo-1H-isoindol-2-yl)-1-
piperidinyl]butyl}-N-(2.2 2-trifluoroethyl)-9H-
fluorene-9-carboxamide. TFA salt

9-[4-[4-{(Phenoxycarbonyl)amino]-1-piperidinyl ]-
butyl]-N-(2,2.2-trifluoroethyl)-SH-fluorene-5-
carboxamide. TFA salt

9-{4-[4-[[(Phenylamino)carbonyl Jamino]-1-
piperidinyl]butyl}-N-(2 2.2-triflucroethyl)-SH-
fluorene-9-carboxamide. TFA salt
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9.|4-[4-[(2-Phenoxybenzoyl)amino]-1-piperidinyl]-
4-oxobutyl]-N-(2.2.2-trifluoroethyl)-9H-fluorene-9-

carboxamide. TFA salt

NHCOPh
0, O

CONHCH,CF;

oo

9-[4-[4-[[(2-Phenoxyphenybsulfonyl]amino]-1-
piperidinyl]butyl|-N-(2.2 2-triflucroethyl)-9H-
fluorene-9-carboxamide, TFA salt

9-[4-{4-[(2-Phenoxybenzoyl)amino]- 1-piperidinyl]-
pcntyl]-N—(Z.2,2-triﬂuoroethyl)—9H-ﬂuorcne-9—
carboxamide, TFA salt

N-(Phenylmethyl)-9-(3-phenylpropyl)-9H-flucrene-
9-carboxamide

(E)-N-Ethyl-9-(3-phenyl-2-propenyl)-9H-fluorene-9-
carboxamide

9-[4-(Dibutoxyphosphinyl)butyl]-N-propyl-9H-
fluorene-9-carboxamide

(E)-9-(3-Phenyl-2-propenyl)-N-propyl-SH-fluorene-
9-carboxamide

H1729
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9-(3-Phenylpropyl)-N-(2.2 2-trifluoroethyl)-9H-
fluorene-9-carboxamide

9-(2-Propenyl)-N-(2-pyridinylmethyl)-9H-fluorene-
9-carboxamide

N-Butyl-9-(2-propenyl)-9H-fluorene-9-carboxamide

9-(2.3-Dihydroxypropyl)-N-ethyl-9H-fluorene-9-

carboxamide

9-(3-Phenylpropyl)-N-(3-hydroxy)propyl-9H-
xanthene-9-carboxamide

0
/\/\ N
O\{l
/\/\ o °
(CHz)NHPheny!
NZH

9-[4-(Dibutoxyphosphinyl)butyl]-N-(2.2.2-trifluoroethyl)-

9H-fluorene-9-carboxamide

9-(4-Cyanobutyl)-N—propyl—9H-ﬁuorenc-9-carboxamide

N-[3-(Dibutoxyphosphinyl)propyl}-9-propyl-9H-fluorene-

9-carboxamide
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N-[5-(Dibutoxyphosphinyl)pentyl-9-propyl-9H-fluorene-9-
carboxamide

N-[[4-(1.3-Dihydro-1-ox0-2H-isoindol-2-yl)phenyl]-
methyl-9-propyl-9H-fluorene-S-carboxamide

(E)-9-[4-(Dibutoxyphosphinyl)-2-butenyl]-2.7-difluoro-N-
Propyl-9H-fluorene-9-carboxamide

9-{4-(Dibutoxyphosphinyl)butyl]-2,7-diftuoro-N-9H-
fluorene-9-carboxamide

9-[4-(Diethoxyphosphinyl)butyl]-N-propyl-9H-fluorene-9-
carboxamide

9-[4-(Diphenylphosphinyl)butyl]-N-propyl-9H-fluorene-9-
carboxamide

[4-[9-(Butylthio)-9H-fluoren-9-yl|butyl]phosphonic acid.
dibutyl ester

(E)-9-[4-(Dibutoxyphosphinyl)-2-butenyl]-2,7-difluoro-N-
(2.2.2-triflucroethyl)-9H-fluorene-9-carboxamide

9-[4-[4-(1.3-Dihydro-1.3-dioxo-2H-isoindol-2-yl)phenyl]
butyl-N-propyl-9H-fluorene-9-carboxamide

9-[4-[4-[[(2-Phenoxyphenyl)carbonyl |Jamino]|phenyl]-butyl)
-N-propyl-SH-fluorene-9-carboxamide

9-[4-[4-(1,3-Dihydro-1-oxo0-2H-isoindol-2-yl)phenyl]-
butyl-N-propyl-9H-fluorene-9-carboxamide

9-[3-[4-(1.3-Dihydro-1,3-dioxo-2H-isoindol-2-y1)-phenyl]
propyl]-N-propyl-9H-fluorene-9-carboxamide

9-[3-[4-(Benzoylamino)}phenyl}-N-propyl-9H-fluorene-9-
carboxamide

9-[3-[(1.3-Dihydro-1-ox0-2H-isoindol-2-yl)phenyl]-propyl]
-N-propyl-9H-fluorene-9-carboxamide

9-[5-[(6-Ethoxy-2-benzothiazolyl)thio]pentyl]-N-propyl-
9H-fluorene-9-carboxamide

9-[4-[4-(Benzoylamino)phenyl]butyl]-N-propyl-9H-
fluorene-9-carboxamide

9-[5-(Dibutoxyphosphinyl)pentyl ]-N-propyl-9H-fluorene-
9-carboxamide
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(Z)-9-[4-[(6-Ethoxy-2-benzothiazolyl)thio]-2-butenyl]-N-
propyl-9H-fluorene-9-carboxamide

/N
s
%SD\O/\Me

9-|4-(Dibutoxyphosphinyl)butyl]-N-(2,2.2-
trifluoropropyl)-9H-xanthene-S-carboxamide

L
=

CF;

PO 3Bu2

9-{4-Butoxy[2-(4-morpholinyl)ethoxy]phosphinyl]-
butyl]-N-(2.2,2-trifluoroethyl)-9H-fluorene-9-
carboxamide, TFA salt

%

O=II’—0

0\/\/ Me

ol
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9-[4-(Dibutoxyphosphinyl)butyl)-2,7-difluoro-N-(2, 9-[4-|5-(Benzoylamino)-2-pyridinyl[butyl]-N-(2.2.2-
2 .2-trifluoroethyl)-9H-fluorene-9-carboxamide trifluoroethyl)-9H-fluorene-9-carboxamide. TFA salt

10

25 9-[4-{4-[(2-Phenoxybenzoyl)amino]- 1 H-imidazol-1-
yl]butyl]-N-(2.2.2-triflucroethyl)-SH-fluorene-9-
(E)-9-[4-(Dibutoxyphosphinyl)-2-butenyl]-N-propyl- carboxamide, TFA salt
9H-fluorene-9-carboxamide

30

o 35
/O-n-Bu
O-n-Bu
40
H
45
9-[4-[4-(Benzoylamino)- 1H-imidazol-1-yl]butyl}-N-
(2.2.2-trifluoroethyl)-9H-fluorene-9-carboxamide.
TFA salt
50 9-[4-[(2-Bromo-5-pyridinyl)amino}butyl |-N-propyl-
o 9H-fluorene-9-carboxamide, TFA salt
N cF
H
g ’
)
N N o Br
\_=L 60 1
u N

65
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9-[4-(Dibutoxyphosphinyl)butyl]-N-propyl-9H-
indeno-[2.1-bpyridine-9-carboxamide. TFA salt

9-[4-[4-[(Phenylsulfonyl)amino|phenyl]butyl]-N-(2.
2 2-trifluoroethyl)-9H-fluorene-9-carboxamide

9-[3-[[5-[(2-Phenoxybenzoyl)amino}-2-pyridinyl]
oxy]-propyl]-N-(2.2.2-triflucroethyl)-9H-fluorene-9-
carboxamide, TFA salt

H1729
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9-[4-[5-{(2-Phenoxybenzoyl)amino]-2-pyridinyl]
butyl]-N-(2,2.2-trifluoroethyl)-9H-fluorene-9-
carboxamide, TFA salt

9-[4-[4-(Benzoylamino)-2-methyl-1H-imidazol-1-y1]
-butyl]-N-(2.2.2-trifluoroethyl)-9H-fluorene-9-
carboxamide, TFA salt

9-[4-[4-[(2-Phenoxybenzoyl)amino]-2-methyl-1H-
imidazol-1-yl]butyl}-N-(2.2,2-trifluoroethyl)-9H-
fluorene-9-carboxamide, TFA salt
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9-(3-[[2-(Benzoylamino)-5-pyridinyl Jamino]propyl]- 9-14-[ Butoxy(2-pyridinylmethoxy)phosphinyl|butyl]
N-5 (2.2 2-trifluoroethyl)-9H-fluorene-9- -N-(2.2.2-trifluoroethyl)-9H-fluorene-9-
carboxamide, TFA salt carboxamide, TFA salt

CF; 5
NH N 0 o]
Q N / N\ N crR,
H H

S T
N
is Me o—ﬁ—o X
o /U
9-[2-[[[4-(Benzoylamino)phenyl]methylJamino]

ethyl]-N-(2.2.2-trifluoroethyl)-9H-fluorene-9- 2
carboxamide. TFA salt

9-[4-[(6-Ethoxy-2-benzothiazolyl)thio]butyl]-N-
propyl-9H-fluorene-9-carboxamide

25

30

35

mZ

40
9-[4-((4.5-Diphenyl- 1H-imidazol-2-yl)thio]butyl]-N-
(2-(4-methoxyphenyl)ethyl]-9H-fluorene-9-
43 carboxamide

9-[4-[Butoxy(tetrahydrofuran-2-ylmethoxy)
phosphinyl]- butyl]-N-(2.2.2-triflucroethyl)-9H-
fluorene-9-carboxamide 50

A .
beq

M 0—P—0
]
Y o

65
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9-[4-(2-Thiazolylthio)butyl]-N-(2.2 2-trifluoroethyl)-
9H-fluorene-9-carboxamide

SYIj

What is claimed is:

1. A dialkoxyaryl aldehyde linker-resin for use in carrying
out solid phase syntheses, which aldehyde linker-resin com-
prises a resin suitable for use as a support for carrying out
solid phase syntheses and a dialkoxyaryl aldehyde contain-
ing linker attached to the resin.

2. The aldehyde linker-resin as defined in claim 1 which
has the structure

Alkyl

@ O
wherein

represents a support resin.

o

CH

3. The aldehyde linker-resin as defined in claim 1 wherein
the resin

is a polystyrene resin.

4. The aldehyde linker-resin as defined in claim 1 wherein
the resin is a divinylbenzene cross-linked polystyrene resin,
polyethylene glycol-polystyrene-based resin, polyethylene
glycol-based resin or polypropylene glycol-based resin,
employed in the form of beads.

5. A method for preparing an aldehyde linker-resin as
defined in claim 1, which comprises reacting an aldehyde of
the structure
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HO'

with a resin IIT

O :

where Hal is Cl. Br or I and

©

represents a support resin. in the presence of a base. to form
the aldehyde linker-resin.

6. The method as defined in claim 5 wherein the aldehyde
linker-resin formed is of the structure

CHg\O

o

7. The method as defined in claim 6 wherein the resin is

a divinylbenzene cross-linked polystyrene or
polyethyleneglycol-polystyrene-based resin.

8. A method for forming an amine linker-resin interme-

diate of the structure

Alkyl\o

NH—R;

o
wherein R, is H or alkyl, and

represents a support resin, which comprises reacting the
aldehyde linker-resin as defined in claim 2 of the structure
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o

with an amine of the structure

H,N—R, or a salt thereof,

in the presence of a dehydrating agent, and treating the
reaction with a reducing agent and weak organic acid to
form the amine linker-resin intermediate.

9. The method as defined in claim 8 wherein reaction of
the aldehyde linker-resin and the amine is carried out in the
presence of trimethylorthoformate, molecular sieves or tita-
nium isopropoxide as the dehydrating agent, and the reac-
tion is treated with sodium triacetoxyborohydride. sodium
cyanoborohydride or sodium borohydride as the reducing
agent.

10. A method for preparing a linker-resin intermediate of
the structure

Alkyl o
o i
C—B
N~ {
| Z
R:/
o Hal

wherein R, is H or alkyl, and Hal is CL Br or L

.

is a support resin, Z' is alkylene, alkenylene or alkynylene
of up to 10 carbons, arylene or mi;cd arylenealkylene

Bis:

R? R¥

”'lii llii or
X

R R*
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-continued
R3 R*
COSL
X
R¥ R4
R? RY
X
RY R4

B is an indenyl-type group of the structure

R3
R* R? R¥
or
R% R®
e (CH |

(a=2,30r4)

R3 RY R? RY¥
or H
R3 R*
R3a (CHa)a R

wherein R*, R*, R* and R* may be the same or different and
are independently selected from H, halogen, CF,, haloalkyl.
alkoxy, alkyl, aryl, alkenyl. alkenyloxy, alkynyl, alkynyloxy.
alkanoyl, nitro, alkylthio, alkylsulfinyl, alkylsulfonyl,
carboxy, alkoxycarbonyl, aminocarbonyl. alkylcarbonyloxy,
alkylcarbonylamino, cycloheteroalkyl,
cycloheteroalkylalkyl. cyano, Ar, Ar-alkyl, ArO. Ar-amino,
Ar-thio, Ar-sulfinyl, Ar-sulfonyl., Ar-carbonyl,
Ar-carbonyloxy or Ar-carbonylamino, wherein Ar is aryl or
heteroaryl and Ar may optionally include 1.2 or 3 additional
rings fused to Ar;
R and R>® are the same or different and are indepen-
dently any of the R? groups except hydroxy. nitro,
amino or thio;

[cRcECH

are the same or different and independently represent a 5 or
6 membered heteroaryl ring which may contain 1. 2.3 or 4
heteroatoms in the ring which are independently N. S or O;
and including N-oxides.
X (in the fluorenyl type ring) is a bond. or is one of the
following groups:
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(2a) treating the amine linker-resin intermediate of step
_SI_ (1 (1) with an acid of the structure
(o)n‘ fl)
—0= @ s B—C—Y'
_IiI_ (3) H
RS
where Y' is OH, in the presence of a coupling agent. and an
N @ 1o auxiliary nucleophile. to form the intermediate of the struc-
/ N\
R7 R? ture
7 3 Alkyl
R9/ \Rno RG'/ \RLO' \0 0
= 15
...clg —IC— © rlq)j\n—u
RY RI° R,
0

—C=Y|— @)

/ \
R® R0 20
wherein @

Y, is O.N—R®or §;

n'is 0, 1or2;

RS is H, lower alkyl, aryl, —C(0)—R"! or —C(0)—0—
R

R’ and R® are the same or different and are independently
H. alkyl, aryl, halogen. —O—R'?, or

R and R® together can be oxygen to form a ketone;

R®, R°, R and R!® are the same or different and are 39

independently H. lower alkyl, aryl or —O—R"; ?vhcrc Z' is as defined above. and Hall,and_ Hal, are
R® and R'" are the same or different and are indepen- independently a halogen. and a base to form the linker-resin

25 and treating the above intermediate with a dihaloalkane of
the stucture

Hal,—2'—Hal,

dently H. lower alkyl. aryl. halogen or —O—R""; intermediate.
R is alky or aryl; 11. The method as defined in claim 10 where
R'? is H, alkyl or aryl; which includes the steps of 35
(1) providing an amine linker-resin intermediate of the ﬁ o
structure Y—C—B Il
| B—C-Y,
Hal—Z! and H
Alkyl
~o 40
N—R; B is a fluorenyl type group.
H 12. The method as defined in claim 10 where in step (2a)
o the amine linker-resin intermediate is reacted with
45
0
Il
B—COH
(=) “
50

in the presence of diisopropylcarbodiimide as a coupling
(2) treating the amine linker-resin intermediate with a agent.

halide of the structure 13. A method is provided for preparing an MTP inhibitor
of the structure
o] 55
I o
A P
Y B
{ B” N7
Hal /Z H
s Z—b—®)
where Y is Hal, R:

Hal is CL Br, or F,

Z! is alkylene, alkenylene or alkynylene of from 1 to 10 wherein R, is H or alkyl
carbons; 65 1 N

in the presence of a base, to form the linker-resin inter- Z! is alkylene. alkenylene or alkynylene of up to 10
mediate; or carbons, arylene or mixed arylene-alkylen.
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or

or

R¥

R3

X
R? RY

R¥

B is an indenyl-type group of the structure

R3
R R? RY
R3  or ﬁ R¥%or
R (CHa), R3e

(@a=23o0r4)

R R¥ R?
: R?
ﬂR” or R¥;
pd (CHe Ria
wherein R*, R*, R* and R* may be the same or 10 different
and are independently selected from H. halogen. CF,,
haloalkyl. alkoxy, alkyl, aryl. alkenyl, alkenyloxy. alkynyl.
alkynyloxy. alkanoyl, nitro, alkylthio. alkylsulfinyl,
alkylisulfonyl, carboxy. alkoxycarbonyl, aminocarbonyl.
alkylcarbonyloxy, alkylcarbonylamino, cycloheteroalkyl,
cycloheteroalkylalkyl, cyano, Ar, Ar-alkyl, ArO, Ar-amino,
Ar-thio. Ar-sulfinyl, Ar-sulfonyl, Ar-carbonyl,
Ar-carbonyloxy or Ar-carbonylamino. wherein Ar is aryl or

heteroaryl and Ar may optionally include 1. 2 or 3 additional
rings fused to Ar;

R>? and R are the same or different and are indepen-
dently any of the R* groups except hydroxy. nitro.
amino or thio;

th
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are the same or different and independently represent a 5 or
6 membered heteroaryl ring which may contain 1. 2.3 or 4
heteroatoms in the ring which are independently N. S or O;
and including N-oxides.

X (in the fluorenyl type ring) is a bond, or is one of the
following groups:

_? -—
(O

)

@)
3)

@

—C—C— (5)

/ N\

R9 R 10 R9 R 10

_(I: =(|;_ (6)
RY RIO
—C—=Y,—

™
R9/ \Rm

wherein

Y, is O, N—RSor S;

n'is 0, 1or2;

R® is1 lH, lower alkyl. aryl, —C(0)—R** or —C(0)—0—
R™;

R” and R® are the same or different and are independently
H, alkyl. aryl. halogen, —O—R'2, or

R’ and R® together can be oxygen to form a ketone;

R% R'. R% and R'® are the same or different and are
independently H, lower alkyl, aryl or —O—R";

R® and R!" are the same or different and are indepen-
dently H. lower alkyl, aryl. halogen or —O—R"!;

R!* is alky or aryl;

R!'? is H. alkyl or aryl;

and D is S, O or N with the provisos that

(1) when D is S or O, R; is not present,

(2) when D is N, R, and R, are present, and

D. R, and R, may optionally form a ring
—N=Rs.

Rz~
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which is
Xi
&N Xior —N
wherein X, is
R2 (o]
Y/
R% N—— or R*—Q
/ N\
by l?T—
RZ RS

R’ is independently alkyl, alkenyl, alkynyl. aryl, alkoxy,
aryloxy. arylalkoxy. heteroaryl, arylalkyl.
heteroarylalkyl, cycloalkyl., cycloalkylalkyl,
polycycloalkyl. polycycloalkylalkyl, cycloalkenyl,
cycloheteroalkyl, heteroaryloxy, cycloalkenylalkyl,
polycycloalkenyl. polycycloalkenylalkyl,

wn

[
=}

110

cycloalkylalkyl, heteroaryl, heteroarylalkyl. hydroxy or
haloalkyl; and these preferred substituents may either
be directly attached or attached via an alkylene chain at
an open position;

R, and R, are independently H. alkyl. aryl. heteroaryl.

arylalkyl. heteroarylalkyl. cycloalkyl. cycloalkylalkyl.
all optionally substituted through available carbon
atoms with 1. 2. 3 or 4 groups selected from H., halogen.
CF,. haloalkyl, hydroxy. alkoxy, alkyl. aryl, alkenyl,
alkenyloxy, alkynyl, alkynyloxy, alkanoyl. nitro.
alkylthio, alkylsulfinyl. alkylsulfonyl. carboxy.
alkoxycarbonyl, aminocarbonyl. alkylcarbonyloxy.
alkylcarbonylamino. cycloheteroalkyl.
cycloheteroalkylalkyl. cyano. Ar. Ar-alkyl, ArO.
Ar-amino. Ar-thio. Ar-sulfinyl. Ar-sulfonyl.
Ar-carbonyl. Ar-carbonyloxy or Ar-carbonylamino
(wherein Ar is aryl or heteroaryl and Ar may optionally
include 1. 2 or 3 additional rings fused to Ar),
cycloalkylcarbonylamino. aryloxycarbonylamino,
heteroaryloxycarbonylamino, uriedo (where the uriedo
nitrogens may be substituted with alkyl. aryl or
heteroaryl). cyclyloheteroalkylcarbonylamino (where
the heterocycle is connected to the carbonyl group via
a nitrogen or carbon atom). alkylsulfonylamino.

heteroarylcarbonyl, arylamino, heteroarylamino, 25
cycloalkyloxy, cycloalkylamino, all optionally substi-
tuted through available carbon atoms with 1. 2, 3 or 4 R® 0
groups selected from hydrogen, halo, alkyl, haloalkyl,

alkoxy. haloalkoxy, alkenyl, alkynyl, cycloalkyl,

cycloalkylalkyl, cycloheteroalkyl. 30 RY
cycloheteroalkylalkyl, aryl, heteroaryl, arylalkyl. /
arylcycloalkyl, arylalkenyl, arylalkynyl. aryloxy.
aryloxyalkyl, arylalkoxy. arylazo. heteroaryloxo.
heteroarylalkyl, heteroarylalkenyl, heteroaryloxy,
hydroxy, nitro. cyano, alkylthio, arylthio, 35
heteroarylthio. arylthioalkyl, alkylcarbonyl,
arylcarbonyl, arylaminocarbonyl, alkoxycarbonyl,
aminocarbonryl. alkynylaminocarbonyl,
alkylaminocarbonyl, alkenylaminocarbonyl,
alkylcarbonyloxy, arylcarbonyloxy. 40

arylsulfonylamino, heteroarylsulfonylamino,

RZ2

where J, and R®, R?!, R? are as defined above;

which method comprises
(a) providing a linker-resin intermediate of the structure

Alkyl
~o o

alkylcarbonylamino, arylcarbonylamino, arylsulfinyl,
arylsulfinylalkyl. arylsulfonyl. alkylsulfonyl, }HLB
arylsulfonylamino, heteroarylcarbonylamino, llv Zl/

heteroarylsulfinyl, heteroarylthio, heteroarylsulfonyl.
alkylsulfinyl; 45

RS is hydrogen or C,—C, alkyl or C,~C, alkenyl; all
optionally substituted with 1, 2, 3 or 4 groups which
may independently be any of the substituents listed in
the definition of R® set out above;

o C

50
o) o]
Il Il .
—C~— or —ﬁ - wherein
o

© O

is a support resin, Hal is CL Br or I. and R,. and B are as
6o defined hereinbefore,

where J is: CHR??,

—ﬁ—, —(IZ}{—-?H— or
o R# R>

—C=C—;
I
R# RB

2 124 5 (b) where D is S or O, reacting the linker-resin interme-
R%.R* and R* are independently hydrogen, alkyl. alkenyl, diate with a thioether or ether of the structure
alkynyl, aryl, arylalkyl, heteroaryl. heteroarylalkyl,
cycloalkyl, or cycloalkylalkyl;

where R%, R?!, R?? are independently hydrogen. halo, 6s

alkyl. alkenyl. alkoxy. aryloxy, aryl, arylalkyl,
alkylmercapto, arylmercapto, cycloalkyl,

HD—R,

where D is S or O, in the presence of a base, to form the
linker-resin thioether or ether of the structure
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A]kyl\o o
N)LB
I/
R Z!
1)/
R,

o
or (¢) where D is N,
reacting the linker resin intermediate with an amine

Ra,
171> SN
’

Ra- -~

in the presence of weak alkali base to form the linker-resin
amine where D is N, and

(d) treating the linker-resin thiol, alcohol or amine with
strong acid to remove the resin and form the MTP
inhibitor.

14. The method as defined in claim 13 wherein D is S or

O and the product produced has the structure
0.

N o) N

Y H R, Y HO R,
B B
~zi o ~z
~g ~o
\Rz \Rz.

15. The method as defined in claim 13 wherein D is N and
the product produced has the structure

oL _N

H R,

B Rj
NZiN”

Ra.

16. The method as defined in claim 13 wherein the
product B is a fluorenyl type group.
17. A method for preparing a compound of the structure

(8]
T

R,

wherein R, is H or alkyl,

Z! is alkylene, alkenylene or alkynylene of up to 10
carbons, arylene or mixed arylene-alkylene,

R3
X
R

R¥ or

R.
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-continued

R R4 or
X
R¥

R*

R3 R¥ or
X

R? R*

B is an indenyl-type group of the structure

R3
RY
R3%or
R" (CHZ)a
(@a=2,30rd)
) O )
J‘ R3bor
R3s
R? RY
ﬁ R¥or
R}a (CHl)n
R3 R*
R,
R

wherein R*>, R*, R* and R* may be the same or different and
are independently selected from H, halogen, CF,. haloalkyl,
alkoxy, alkyl, aryl, alkenyl, alkenyloxy, alkynyl, alkynyloxy.
alkanoyl, nitro, alkylthio, alkylsulfinyl. alkylsulfonyl,
carboxy, alkoxycarbonyl, aminocarbonyl, alkylcarbonyloxy,
alkylcarbonylamino, cycloheteroalkyl,
cycloheteroalkylalkyl, cyano, Ar. Ar-alkyl, ArO, Ar-amino,
Ar-thio, Ar-sulfinyl. Ar-sulfonyl, Ar-carbonyl.
Ar-carbonyloxy or Ar-carbonylamino, wherein Ar is aryl or
heteroaryl and Ar may optionally include 1. 2 or 3 additional
rings fused to Ar;
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R and R®* are the same or different and are indepen-
dently any of the R® groups except hydroxy. nitro,
amino or thio;

and

are the same or different and independently represent a 5 or
6 membered heteroaryl ring which may contain 1. 2. 3 or 4
heteroatoms in the ring which are independently N, S or O;
and including N-oxides;
X (in the fluorenyl type ring) is a bond, or is one of the
following groups:

—§=— (n

2
E)]

*

&)

/N /N
R® R0 RY RO

—C=C— (6)

| 1
RY R10

—C =Y — 7
7N 1 Q)
R® R10
wherein
Y, is O.N—R®or S;
n'is0,1or2;
R® isi 1H. lower alkyl, aryl, —C(O)—R*"! or —C(0)—0—
R
R” and R® are the same or different and are independently
H. alkyl, aryl. halogen, —O—R*?, or
R’ and R® together can be oxygen to form a ketone;
R®, R, R® and R'® are the same or different and are
independently H, lower alkyl, aryl or —O—R"Y;
R®" and R'°" are the same or different and are indepen-
dently H. lower alkyl, aryl, halogen or —O—R'";
R is alky or aryl;
R'?is H, alkyl or aryl;
and Q! is alkyl. alkenyl, alkynyl. alkoxyl, (alkyl or
aryl);Si (where each alkyl or aryl group is
independent). cycloalkyl., cycloalkenyl, substituted
alkylamino, substituted arylalkylamino, aryl, arylalkyl,
arylamino, aryloxy. heteroaryl, heteroarylamino,
heteroaryloxy, arylsulfonylamino,

15

20

25

30

35

45

55

65

114

heteroarylsulfonylamino. arylthio, arylsulfinyl.
arylsulfonyl, alkylthio. alkylsulfinyl. alkylsulfonyl.
heteroarylthio. heteroarylsulfinyl. heteroarylsulfonyl.
—POR') (R'"). (where R” and R'* are indepen-
dently alkyl, aryl, alkoxy. aryloxy. heteroaryl.
heteroarylalkyl. heteroaryloxy, heteroarylalkoxy.
cycloheteroalkyl. cycloheteroalkylalkyl.
cycloheteroalkoxy. or cycloheteroalkylalkoxy);

the Q' group may have from one to four substituents.
which can be any of the R groups or Q' groups or
alkylcarbonylamino, cycloalkylcarbonylamino,
arylcarbonylamino. heteroarylcarbonylamino,
alkoxycarbonylamino, aryloxycarbonylamino.
heteroaryloxylcarbonylamino, uriedo (where the uriedo
nitrogens may be substituted with alkyl. aryl or
heteroaryl). heterocyclylcarbonylamino (where the het-
erocycle is connected to the carbonyl group via a
nitrogen or carbon atom), alkylsulfonylamino.
arylsulfonylamino, heteroarylsulfonylamino.

R2 [¢]

RZ

where J is: CHR?,

—C—, =_CH—CH— or —C=C—;
Il I I
o} R¥ RB R# RD

R?, R* and R* are independently hydrogen, alkyl,
alkenyl, alkynyl, aryl. arylalkyl. heteroaryl.
heteroarylalkyl. cycloalkyl, or cycloalkylalkyl;

‘R%, R?', R?? are independently hydrogen. halo, alkyl,
alkenyl, alkoxy, aryloxy, aryl, arylalkyl. alkylmercapto,
arylmercapto, cycloalkyl. cycloalkylalkyl. heteroaryl.
heteroarylalkyl, hydroxy or haloalkyl; and these pre-
ferred substituents may either be directly attached or
attached via an alkylene chain at an open position,

which comprises reacting a linker resin of the structure

Alkyl\o

0]
N)J\BH
|

R,
o
with an alkylating agent of the structure

Hal—2'—Q'
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to form the alkylated compound and reacting the alkylated compound with an acid to remove
the resin and form
Alkyl
N o o

‘[')LB—Z‘-Ql ’ x-m/u\n—zl—ql.
R, 9

o

10
18. The method as defined in claim 17 wherein B is a
@ fluoreny! type group.



