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Title: MDR_REVERSAL AGENTS
EIELD OF THE INVENTION

The present invention describes various bi-
cyciie anines that are effective in resensitizing mul-
tiple drug resistant cells to chemotherapeutic agents
such as doxorubicin, vincristine and bisantrene. This
resensitization has the effect of reducing the amount
of chemotherapeutic agent necessary to kill those
cells. In addition this potentiation of activity of
the chemotherapeutic agent with the compounds of this
invention makes it possible to treat multi-drug resis-
tant tumors in animals. _

An object of this invention is to provide a
method for increasing the sensitivity of multi-drug
resistant cells by the use of compounds of this .inven-
tion. _

An additional'object of this invention is to
provide a method for treating tumors that are either
intrinsically or extrinsically multi-drug resistant in
warm blooded animals by the administration of a thera-
peutically effective dose of a compound of this inven-
tion prior to, concurrent or after the administration
of a therapeutically effective dose of an antitumor
chemotherapeutic agent.

BACKGROUND OF THE INVENT

Resistance of tumor cells to chemotherapeutic
drugs is an important problem in the clinical manage-
ment of cancer. One type of resistance is

cer. One type of re
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characterized by the cross resistance to a wide variety
of chemotherapeutic agents with no major structural
similarities or similar modes of action. -This
phenomenon is termed multiple drug resistance. The
evidence suggests that this form of resistance is due
to the presence in tumor cells of a 170 kD trans-
membrane protein that is termed P-glycoprotein.. It is
thought that resistance is conferred by the ability of
P-glycoprotein to actively transport chemotherapeutic
agents out of the cells and thereby lower the intra-
cellular concentrations of such drugs to non-toxic
levels. Clinically this translates into a reduction of
the therapeutic index of such drugs to an ineffective

‘level. It has been shown that MDR1 mRNA levels are

elevated in untreated, intrinsically drug resistant

tumors including those derived from the colon, kidney,

adrenal gland, liver and pancreas as well as some can-
cers at relapse after chemotherapy including breast
cancer, neuroblastoma, ALL and nodular poorly differen-

tiated lymphoma.

Chemotherapeutic agents in clinical use to
which multi-drug resistance has been observed include
doxorubicin, vinblastine, vincristine, taxol,
duanomycin, etopiside, teniposide and actinomycin D.

In the early 1980’s it was discovered that
multiple drug resistance tumor cells could be re-
sensitized to chemotherapeutic agents with the anti-
hypertensive, verapamil. Since this time verapamil,
and several other agents including Réverapamil and
trifluoroperizine have been used as resensitizing
agents for the treatment of cancer in the clinic.
Their activity has been limited by toxic side effects.

The present invention describes various bi-
cyclic amines that are effective in resensitizing mul-
tiple drug resistant cells to chemotherapeutic agents
such as doxorubicin, vincristine and bisantrene. This
resensitization has the effect of reducing the amount
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of chemotherépeutic agent neccessary to kill those
cells. In addition this potentiation of activity of
the chemotherapeutic agent with the compounds of this
invention makes it possible to treat multi-drug re-
sistant tumors in warm blooded animals.

An object of this invention is provide a
method for increasing the sensitivity of multi-drug
resistant cells by the use of compounds in this inven-
tion. '

An additional object of this invention is to
provide a method for treating tumors that are either
intrinsically or extrinsically multi-drug resistant in
warm blooded animals by the administration of a thera-
peutically effective dose of a compound of this in-
vention prior to, concurrent or after the admini-
stration of a therapeutically effective dose of an
antitumor chemotherapeutic agent.

SUMMARY OF THE INVENTION

This invention is concerned with new com-
pounds of the formula:

RS : ‘This Sheet Has Been Rep

a [

R? is H, OH, o-alkyl(c C,)+ F, Br, cl, I, NO,,, OCF,,
alkyl(c cs), or N(R )2.

R is H, OH, o-alkyl(c c3), straight or branched
osi-(c -c4)a1ky1, F, Br, cl, I, Noz, alkyl(c c6)'
OCHZCH2c1 O-alkyl(c 5)-heterocyc1e,

0-alkyl (C,~Cg) N(R: )2, 0SO,CF,, OCF,, or N(R'?),;
or R2 and R3 taken together are methylenedioxy or
ethylenedioxy:

rR? is H, oH, o-alkyl(c,-C,), F, Br, €1, I, or
alkyl(cl-CB):

THIS SHEET HAS BEEN-
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R® is H, oN, cH

-l

2

or alkyl(cl c3) H
R is straight or branched (cl clz)alkyl, cyclo-
allt:yl(c3 -C,), b:.cycloalkyl(c Ci0) ¢ tricyclo-
alkyl(cs-clo) . a heterocycle or

(CH,

OH, CO2 (Cl-C

3) alkyl, CH:,'NH2 .

IR VAVAV_

m is an integer 0-3,
X is H, straight or branched (cl-c4)a1ky1, I,

Cl, Br, F, NOz, or N(R

12),1

A is straight or branched (cz-clz)alkyl,

B is

o oL 6

\"j“z n
(CcHy

n and p are integers with n = 0-2, p = 0-2;

6

rR?

R is H, alkyl (cl-c

4), or

(CH,) -

CHzN(Rlz

)2
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s is an integer with s = 1-3,
R7 and R® are independently

"H, alkyl(cl-c4), or o-alkyl(cl-

R? is H, o-alkyl(c,-C,), F, Br,

Ccl, I, or alkyl(c ).
rR1C is H, o-alkyl(c c,), OH,

F, Br, C1, I, alkyl(cl-cs),

OCH,CH,Cl, O-alkyl(C,-C

2CH, Cs)
s-alkyl(cl-c4), osozcr3,
OCF3, OCH -phenyl, No2 or N(R

R is =, o-alkyl(c1 c,).

12

c4);

-heterocycle,

)gi

s-alkyl(c,-C,), OH, F, Br, Cl, I, OCF,,

" OCH ,~Phenyl, alkyl(C,-C,)
or o-alkyl(c c5) heterocycle.
rR? is alkyl(cl-c4).

and the pharmaceutically acceptable salts thereof.
"A preferred class of compounds of the formu-

la:

R1

A—B —_—

wherein

Thls Sheet Has Bee

N

®? is H, o-alkyl(c,-C,), F, Br, Cl, I, OCF,, or

alkyl(c 6)'

R3 is H, O-alkyl(cC -ca), straight or branched
OCH,CH..C1, O-alkyl(cz-cs)-heterocycle, OSOZCFs, or

2 2
3'
or R2
ethylenedioxy:

and R taken together are methylenedioxy or

R4 is H, o-alkyl(c,-C,), F, Br, €1, I, or alkyl(c, c6).
R is H, CN, CH ,0H, €O, (C,- C,)alkyl, or alkyl(c,-C,)

rR! is straight or branched (c1 clz)alkyl,

| THIS SHEET HAS BEEN
REPIACED -
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) cycloalkyl(ca-c7), 70

bicycloalkyl(cs-clo),
heterocycle or

tricycloalkyl (c6

-clo), a

(CHz)m—hUquJ—

m is an integer 0-3,
X is H, straight or branched(cl-c4)alky1,'1,

c1, Br, F, No,, or N(Rlz)zi

A is straight or branched(cz-clz)alkyl,

_ B is

o oL 6

.I-‘t.."}cuz "

(cH,

n and p are integers with n

R6 is H, alkyl(cl-c4), or

R7

(CH,)

1-2, p = 0-1;
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s is an integer with s = 1-3;
R’ and R® are independently H,
alkyl(c,-C,), or O-alkyl(C,-C,);

9 .
R™ is H, O-alkyl(C -C4), F, Br,
Cl, I, or alkyl(cl-c3).

10

is H, o-alkyl(c1 c3), OH,

F, Br, €1, I, alkyl(c,-C;), OCH,CH,Cl,
O-alkyl(cz-cs)-heterocycle, OCHz-phenyl or
0Ss0o,,CF

112 3'
o-alkyl(c - 5)-heterocyc1e,

F, Br, c1, I or alkyl(c ).
r? is alkyl(c1 C,)¢ and the pharmaceutically
acceptable salts thereof.
An especially preéeferred class of compounds of -
the formula:

wherein

R is H, o-alkyl(c c,) or alkyl(c ~Cg) ¢

R is H, O-alkyl(c ), osi(t-C Hg)(CH3)2,
alkyl(c1 cs), OCHZCHZCI, OCHZCHZ-N-imidazole or
OSOZCFB,

or R® and R® taken together are methylenedioxy or
ethyienedioxy.

R is H, o-alkyl(c =C4) s OFX alkyl(c -Cg) i

R is H, CN, CH,OH, CO, (c )alkyl, or alkyl(c C,;) i
R' is straight or branched (c1 clz)alkyl, cyclo-
alkyl(c c7), bicycloalkyl(c 0)' tricyclo-
alkyl(cs-clo), a heterocycle or
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A is straight or branched (czeclz)alkyl,

B is

(CH,), —" N~

m is an integer 0-3,
X is H, straight or branched (cl-c4)alky1;

n and p are integers with n

‘\'Scu .
|

(cH,

R® is H or.alkyl(cl-c4):

R7

(CH,y) -

1-2, p = 0-1;
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s is an integer with s = 1-3;
R’ and R8 are independently H
or o-alkyl(c1 C4).
R is H or O-alkyl(c ).

R'® is H, o-alkyl(c,- c3), OH,
F, Br, Cl1, I, alkyl(c,-C,), OCH,CH,C1,
oggzcnz-n-imidazole, OCHz-phenyl or 0SO,CF,;

is H, o-alkyl(c,-C,), OH,

F, Br, €1, I or alkyl(c1 Ca).

rR'? is alkyl(cl-c4). and the pharmaceutlc—
ally acceptable salts thereof.

A most preferred class of compounds of the

formula:
Rl
: _
4 A—B
R RS
Ra
3
wherein
R is H or O-CHa,

R is H, O-Cﬂs, osi(t-Cc Hg)(CH )2, OCH CH Cl,

ocnzcuz-N-imidazole or 0SO,CF,;
or R? and R taken together are methylenedioxy or

ethylenediaxy,

R is H or Oo-CH

R is H, CN, cnzon, cozca3, or alkyl(c ).
R is straight or branched (c cs)alkyl, cyclo-
alkyl(c5 cs), adamantyl 2-pyridy1 or

3'
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(CHy) NN~

A\!

m is an integer 0-1;
X is H, straight or branched (cl-c4)a1ky1;

" A is straight or branched (c,-C,,)alkyl,

B is

‘\'£°" . A
(cH, T
.l
n and p are integers with n = 1-2, p = 0-1;
R® is H or CH,;

Y (CHy) ~ane
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s = 1;
R7 and R
or O-CH3:

R’ is ' H or o-alkyl(cl-c4):

r*? is u, o-cu,, om,

Cl, OCH,CH,Cl, .
OCHZCHZ—N-imidazole, ocaz-phenyl or 0SO
R is H, o-cH,, OH, Cl;

r? ig alkyl(C,-C,); and the pharmaceutic-
ally acceptable salts thereof.

_ A hetérocycle is a 5-6 membered ring con-
taining from 1 to 4 heteroatoms selected from the group
consisting of nitrogen, sulfur and oxygen atoms.
Representative heterocycles are imidazole, pyrrole,
1,2,4-triazole, oxazole, isoxazole, furan, thiophene,
pyridine, pyrimidine and thiazole.

Also included in the present invention are
compounds useful as intermediates for producing the
compounds of the present invention. Such intermediate

compounds include those of formula:

8 are independently H -

,CF47

Rs This Sheet Has Been Replaced

g TR

wherein i

R? is H, OH, O-alkyl(C,-C,), F, Br, Cl, I, NO,, OCF,,
alkyl(c,~C.), or N(R'Z),;

R is H, OH, O-alkyl(cl-c3), straight or branched
osi-(cl-c4)a1ky1, F, Br, C1, I, Noz, alkyl(cl—csj,.
OCHZCH2CI, Oéalkyiécz-cs)—heterocyci:,
O-alkyl(C,~Cg)N(R™“),, OCF,, or N(R“),;

or R2 and R3 taken together are methylenedioxy or
ethylenedioxy:

rR* is H, on, o-alkyl(c,~c,), F, Br, €1, I, or

pneap

THIS SHEET HAS BEEN
"~ REPLACED
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alkyl(cl-c3):

R° is H, CN, CH,OH, CO,(C,,=C,
R1 is straight or branched (cl-clz)alkyl,
cycloalkyl;c3-c7), hicycloalkyl(cs-clo),
tricycloalkyl(cs-clo),

(CHz)m—rLf\f\J—

m is an integer 0-3,

X is H, straight or branched (cl-c4)alky1, I,

Cl, Br, F, N°z' or N(R12)2;
or R' is a heterocycle with the proviso-that the
heterocycle cannot be

N\
(cuz)r>"
\\N
where r is an integer 1-4;
A is straight or branched (cz-clz)alkyl,

o ol G

W is Br, €1, I, NHZ, 0s0,alkyl(C,-C;), OSO,CF,,

osoz-phenyl, 050,-p-tolyl, with the proviso that when A
W cannot be OH or C1, Br, F or I:

is -CH,CH,CH,=-,

rR1? ig alkyl(cl—c4); and the pharmaceutically
acceptable salts thereof.

)alkyl or alle(cl-C3):
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A heterocycle is a 5-6 membered ring con-
taining from 1 to 4 heterocatoms selected from the group
consisting of nitrogen, sulfur and oxygen atoms.
Repreééntative heterocycles are imidazole, pyrrole,

"1,2,4~triazole, oxazole, isoxazole, furan, thiophene,

pyridine, pyrimidine and thiazole. _

This invention is concerned with the use of
the compounds of this invention with anticancer chemo-
therapeutic agents in the treatment of multi-drug re-
sistant tumors and the treatment of cancer.

It has been discovered that the compounds of
the present invention have the ability to resensitize
multi-drug resistant cells to antitumor chemo-
therapeutic agents such as vincristine, doxrubicin, and
bisantrene. Further it has been discovered that com-
pounds of the present invention have the ability to
potentiate the ability of antitumor therapeutic agents
such as doxorubicin to reduce the tumor size in animals
bearing mutli-drug resistant tumors. Due to these pro-
perties the compounds of the present invention are ex-
pected to have a major clinical use in the treatment of
multi-drug resistant tumors.

ESCRIPTION OF THE PREFERRED EMBODIMENT

The compounds of this invention may be pre-
pared according to one or more of the following reac-
tion schemes:
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Scheme A
0SiR, c1
R* R*
cN N
R? [
3
nl
2 3
— —_ Ly
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In accordance with Scheme A, compounds of the

formula:
Rl
-
. A—B
R
RS
Re
R3
. wherein
R? is H, on, o-alkyl(c c,), F, Br, €1, I, NO,, OCF,,
R? is H,'OH, o-alkyl(cC, c3), straight or branched

ocrs, o- alkyl(c 2) -heterocycle, or

Oo-alkyl(C -CS)N(R ) o

or R2 and R3 taken together are methylenedioxy or
ethylenedioxy:; _ _

rR? is H, oH, o-alkyl(c,-C,), F, Br, C1, I, or
alkyl(c1 C3).

R is H, CN, CO (C1 c3)a1ky1, alkyl(c 3), CH2NH2, or
CH N(R )2.

rR! is straight or branched (c 12)a1ky1, cyclo-
alkyl(c3 c7), bicycloalkyl (c 10), tricycloalkyl-

(cs—clo), a heterocycle or

.(CHz)ﬁ—W

. This Sheét Has Been Replaced .

m is an integer 0-3,

X is H, straight or branched (cl-c4)alky1 I,
C1, Br' F' Noz, Or N(R )2'

THIS SHEET HAS BEEN’
~ REPLACED
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A is straight or branched (cz-clz)alkyl,

oo 6

B is

10

15

20

25

30

35

CH
\.J. 24n
(cHy !

re

n and p are integers with n = 0-2, p = 0-2;

. R® is H or alkyl(C,~C,);

7 (CH,) e

s is an integer with s = 1-3;

R’ and R® are independently

H, alkyl(C,-C,), or O-alkyl(C,-C,);

9

R™ is H, o-alkyl(cl-c4), F, Br,

Cl, I, or alkyl(cCl =C3):

rR'? is H, o-alkyl(c,-C,), OH, S-alkyl(C,-C,),

O-alkyl (C,-~C.)~-heterocycle, OSOCF.,, OCF,_,
2 5 12 273 3

ocaz-phenyl, NO2 or N(R )2: :

R'' is H, 0-alkyl(c,-C,),

S-alkyl(cl-c4), OH, F, Br, C1, I, OCF3,

OCHz-phenyl, alkyl(cl-c3) or

o—alkyl(cz-cs)-heterocycle;

R'? is alkyl(c,-c,);

may be prepared in the following manner:
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the arylchloroacetonitrile, 3, may be prepared from the
aryl aldehyde, 1, via 2 as described in US patent
4,833,162. The intermediate 4 may be prepared from 3,
by reaction of 3 with RlsH, wherein R' is as defined
hereinabove, and a base in polar solvents such as
acetonitrile at elevated temperatures. Deprotonation
of 4 with a strong base such as sodium hydride in an
aprotic solvent such as dimethylsulfoxide and reacting
with X-A-Y, wherein A is as defined hereinabove and X
and Y are independently chlorine, bromine or icdine,
affords intermediate 5. Reaction of 5 with HB, wherein
B is as defined hereinabove, in a polar solvent such as
N,N-dimethylformamide and a tertiary amine or alkali
carbonate such as potassium carbonate at elevated tem-
peratures affords 6. Alternatively intermediate 4 can

"be prepared by treatment of compound 7 with a strong

base such as lithium hexamethyldisilazide in an ethere-
al solvent such as tetrahydrofuran and then with a
disulfide, RlsSR , Wherein R is as defined
hereinabove. Inte;mediate 4, wherein R§
also be prepared by reaction of intermediate 8, wherein
X is as defined hereinabove, with R1SH, wherein R1 is
as defined hereinabove, by the method of Freudenberg,
Carrara, and Cohn, Ann., 446, 94 (1925). Compound 6
can be simply elaborated further by known methods, eg.

R = OH to OCH,CH,Cl to OCH,CH,-N-imidazole.

H, can
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In aﬁcordance with Scheme B, wherein Rl-Rlz,
A, B, x, Y, and n are as defined for scheme A, treat-
ment of compound S with potassium pthalimide in a po-
lar solvent such as N,N-dimethylformamide affords com-
pound 9. Treatment of compound 9 with hydrazine hy-
drate in an alcoholic solvent affords the amine, com-
pound 10. Reaction of compound 10 with compound 11 in
the presence of base affords compound 6.

Scheme C

This Sheet Has Been Replaced
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e sr—"
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In accordance with Scheme C, compounds of the

formula:
R1
|
. s, _A—8
R _
RS
Ra
R3
wherein ._
R? is H, o-alkyl(c,-c,), ¥, Br, Cl, I, or

alkyl(cl-cs);

R is H, '0-alkyl(C,~C,), F, Br, C1, I, or
alkyl(cl-cs); _
or R2 and R3 taken together are methylenedioxy or
ethylenedioxy:

R is H, o-alkyl(c,-c,), F, Br, Cl, I, or alkyl(C,-C,);
R> is H;

R is straight or branched (cl-clz)alkyl, cyclo-
alkyl(ca-c7), bicycloalkyl(cs-clo), a heterocycle or

(CH,) SV~

m is an integer 0-3,
X is H, straight or branched (cl-c4)alky1, I,
Cl, Br, F, Noz, or N(Rlz)zs

A is straight or branched (cz-clz)alkyls
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n and p are integers with n = 0-2, p = 0-2;

R® is H, alkyl (c;-C,), or

Y (CHp) v

s is an integer with s = 1-3,

R’ and R® are independently

K, alkyl(c ), or O- alkyl(c1 C4).

R is H, O-alkyl(c C4), F, Br,

€1, I, or alkyl(c1 c3).
R is H, O-alkyl(C,-C,), OH, S-alkyl(C,-C,),
F, Br, Cl1, I, alkyl(c 2), OCFB, 0S0.,CF
OCH -phenyl N02 or N(R
1174 H, O-alkyl(cl-c4),
s-alkyl(c ), OH, F, Br, cl1, I, OCF
OCH -phenyl or alkyl(c ).
is alkyl(c ).

may be prepared in the following manner:
Friedal Crafts acylation of compound 12 with compound
13 with a Lewis acid such as aluminum chloride in a
solvent such as methylene chloride affords compound 14
after saponification with a base such as sodium
hydroxide in alcohol water mixtures. Acylation of com-
pound 14 with BH, wherein B is as defined hereinabove,
by activation of 14 with reagents such as diethyl-
cyanophosphonate in solvents such as N,N~dimethyl-

27737

)g8
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formamide in the presence of tertiary amine bases
affords compound 15. Reduction of compound 15 with
reagents such as sodium borohydride in alcoholic sol-
vents affords ¢compound 16. Treatment of 16 with a
Lewis acid such as -zinc iodide in the presence'of R7SH,
wherein R1 is as defined hereinabove, in a halogenated
solvent such as 1,2-dichloroethane affords l17. Reduc-
tion of 17 with a reducing agent such as borane-methyl
sulfide in a solvent such as tetrahydrofuran affords
18. Compounds 18 can be simply elaborated further by

1

knpwn methods, eg. Rlo = OH to OCHZCH2C1 to
OCHZCHZ-N-imidazole. '

. BIOLOGICAL ACTIVITY
In vitro Testing Cells

A suﬁpopulation of human ovarian carcinoma
cells (OVCAR-3, also known as HTB-161) is obtained by
selecting.cells'for high expression of the B72.3 anti-
gen. Such cells are sorted by a fluorescent activated
cell sorter (FACS; Becton Dickinson Model 440). A
clone (S1) from this population is isolated and then
subjected to step-wise increasing amounts of bisantrene
over a period of 12-16 weeks. The most resistant cell '
line, designated S1-B1-20, denotes the Sl clone, the
first independently-isolated bisantrene-selected cell
line (Bl), and the maintenance concentration in micro-
molar (20 pM). The bisantrene-selected cells used in
this study are chronically maintained in 20 ugM drug
(the limit of solubility of bisantrene).

re e A

Cells, prepared by trypsinization, are ﬁlated
at 20,000 cells/well in media with and without
bisantrene. Then, test agents at varying concentra-
tions are added to the cells. The test agents are
solubilized in 100% dimethylsulfoxide; the final
dimethylsulfoxide concentration in the seeded plates
does not exceed 0.1%. Completed plates are incubated
for 3 days at 37°c in a moisturized 7% co, atmosphere.
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Cell survival is estimated by the sulforodoamine B as-
say (Skehan et al., 1990). Dye content/well is read
at 540 nm in a microtiter reader. Values are electron-
ically processed, % cell survival compared to'untreated
cells is computed, and the results are expressed as the
difference between these values. Experiments are run
in the presence of the test agent alone and the test
agent in combination with 20uM bisantrene. The Differ-
ence Score between those two experiments is reported
below for 3 different concentrations of test agent.



Difference Score

at lomjcroM

Example # Difference Score
at ImicroM

Verapamil 4 39
4 : 72 85
6 - 55
9 8 85
11 72 87
12 45 84
14 47 47
16 28 73
17 77 65
20 81 51
21 23 72
22 33 55
26 - 54 85
28 95 68
29 0 40
30 6 20
31 o 31
32 79 68
33 62 71
34 22 77
35 63 20
37 86 67
39 49 82
4] 82 71
45 23 67
46 16 61
47 0 20
49 24 84
50 55 64
53 0 15
54 6 50
55 69 67

TABLE 1

Difference Score

at 20omicroM

54
59
71
89
72
14
14
29
15
56
32
48
17
47
62

5
35
21
34
67
25
69
39
51
45
39
40
23
39
30
66

THIS SHEET HAS BEEN
REPLACED

This Sheet Has Been Replaced
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TABLE 1 (Cont’d.)

Difference Score

at 20microM

Example # Difference Score Difference Score
at lmicroM at _lomicroM

61 56 85

62 69 76 '
64 29 80

66 . 8 - ' 73

67 - 63 67

71 3 52

72 54 ' 76

74 . 76 : 25

75 91 20

78 44 49

81 ' 2 62

86 83 77

89 ' 62 71

92 - 37 68

95 28 : 71

97 _ 66 ' 58

102 ‘ 30 82

110 _ 89 34

124 64 _ 39

120 83 59

27 87 54

34
19
35
69
18
79

4

0

1
20
78
29
57
43
57
48 -
82

3 .
26

1
13

placed

i
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In vivo Evaluation of MDR-1 Reversal Agents Against the
Vincristine Res i ia P388/VCR
_ Implanted IP in CDFl Mice (Table 2)

] The vincristine resistant murine leukemia
P388/VCR is propagated by intraperitoneal (IP) in-
jection of 1 x 10° tumor cells into syngeneic DBA/2
mice (Charles River Laboratories, Inc.). Tumor cell
ascites are harvested 5-7 days later. For drug test-
ing, groups of 10-15 CDF1l mice (DBA/2 x Bélb/cFi

- hybrids; Charles River Laboratories, Inc) are injected

IP with 0.5 ml of diluted ascitic fluid containing 1 x

] 1Q6 viable P388/VCR tumor cells. All mice are of one

sex, weighing a minimum of 18 g, and all with ina 3 g
weight range per test. Drugs are administered once
daily, by the IP, intravenous (IV) or oral route,
starting one day after tumor implantation and using a
variety of treatment schedules. Mice are weighed
periodically, survival is recorded for 30 days post
tumor implantation, and Mean survival times are cal-
culated for all groups of mice. Statistical analysis
of Mean survival times is carried out using the Student
t-test. Positive MDR~1 drug resistance reversal
activity is evidenced by a statistically significant
(p<0.05) increase in Mean survival time for groups of
mice treated with vincristine plus MDR-1 compound, com- -
pared to groups of mice treated with an equivalent dose
of vincristine alone.
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TABLE 2
IN VIVO EVALUATION OF MDR-1 REVERSAL AGENTS AGAINST THE
MURINE VINCRISTINE RESISTANT P388 LEUKEMIA (P388/VCR)

DRUG" NG/KG _ Treat.Sched. Route st XILS Student t-TEST
Dose (Days) (Days) (p-value)
Placebo 0.5 1-3 (] 9.4 - -
Vincristine 0.4 1-3 P 1%.2 - -
- Viner. + Ex-3 0.4 + 50.0 1-3 (] 16.3 +15 <0.01
0.4 + 25.0 1-3 IP 15.6 +10_ <0.01
Placebo 0.5 ' 1-7 ORAL 9.4 - -
Vincristine 0.2 1-7 1P 13.7 - -
Vincr.+ Ex-3 0.2 + 200 1-7 ORAL 16.4 +*20 <0.01
0.2 + 100 1-7 ORAL 15.8 +15 <0.91
Placebo 0.5 1-7 {4 9.9 - -
Vincristine 0.2 1-7 1P 13.8 - -
Viner. + Ex-3 0.2+ 75 1-7 1P 16.7_ +21 0.04
Placebo 0.5 1-7 1w 8.9 -
Vincristine 0.2 1-7 1P 14.9 - -
Viner. + Ex-9 0.2+ 12.5 1-7 {4 16.8 +13 <0.01
0.2+ 6.3 1-7 1P 16.4 +10 <0.03
Placebo 0.5 1-7 {4 13.2 - -
Vincristine 0.2 1-7 { 15.1 - -
* Viner., + Ex-16 0.2+ 25 1-7 g 16.8 +11 <0.01
0.2+ 128 1-7 . 16.2 +7 0.02
Placebo 0.5 1-7 4 13.3 - -
Vincristine 0.2 . 1-7 b ( 1%.3 - -
Viner. + Ex-11 0.2 + 12,5 1-7 (d 16,3 +14 <0,01
Placebo 0.5 1-7 {4 3.4 - -
Vincristine 0.2 1-7 | 4 15.1 - -
Viner. + Ex-12 0.2 + 50 1-7 {4 16.7 +11 <0.01
0.2+ 25 1-7 1P 16.5 +9 <0.0%
Ptacebo 0.5 1-7 P 10.1 - -
Vincristine 0.2 1-7 1P 12.5 - -
Vince, + Ex-20 0.2+ 6.3 1-7 IP 3.5 +8 0,03
Placebo 0.5 1-7 1w 10.1 - -
Vincristine 0.2 1-7 1P 12.5 - -
Viner. + Ex-21 0.2+ 5 1-7 1w %5 .+16 <0.01
' 0.2+ 125 1-7_ 1P 13.5 +8 0.02
Placebo 0.5 1-7 {4 10.1 - -
Vincristine 0.2 1-7 ] 4 12.7 - -
Viner. + Ex-22 0.2 + 12.5 1-7 i 4 15.8 +24 «0.01
0.2+ 6.3 1-7 (] 15.2 +20 <0.01
Placebo 0.5 1-7  (J 8.7 - -
Vincristine 0.2 1-7 {2 13.8 - -
viner. + Ex-17 0.2+ 50 1-5 w 16.1 7 0.03
0.2+ 25 1-35 1P 6.8 +22 <0.01
Placebo 0.5 1-7 P 9.8 - -
Vincristine 0.2 1-7 {4 1%.1 - -
Viner. + Ex-17 0.2 ¢+ 25 1=7 ) (. 20.3 ) <0.01
Placebo 0.5 1-7 1P 9.3 - -
Vincristine 0.2 1-7 1P 14.9 - -
Vincr. + Ex-17 0.2 + 12.5 1-7 | 4 17.6 +18 <0.01
0.2+ 6.3 1-7 {4 17.5 +17 <0.01
0.2+ 3.1 1-7 1P 17.6 +18 <0.01
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TABLE 2 (Cont’d.)

DRUG HG/KG Treat.Sched. Route st XILS.  Student t-TEST
Dose (Days) {Days) (p-value)
Placebo 0.5 1-7 1P 13.2 - -
Vincristine 0.2 1-7 w 15.1 - -
Viner. + Ex-17 0.2 + 12.5 1-7 1P 16.8 #11 <0.01
Placebo 0.5 1-7 {4 10.3 - -
Vincristine 0.2 1-7 1P 125 - -
Vincr. + Ex-17 0.2 + 6.3 3-7 1P 15.3 +22 <0,01
Placebo 0.5 1-3,6,7 1P 1.8 - i -
Vincristine 0.4 1-3.6,7 v 1.4 - -
Viner. + Ex-17 0.4 + S0 1-3,6,7 1v 13.4 +18 0.02
0.4 +25 1-3,6,7 v 13.3 +17 0.0t
0.4 + 12,5 1-3.6.7 1v 12,9 - +1S <001
Placebo 0.5 1.2 v 8.4 - -
Vincristine 0.8 1,2 Iv 9.8 - -
Viner. + Ex-17 0.8 + 25 1.2 v 1.1 +13 <0.01
Placebo 0.5 1,2 v 8.4 - -
Vincristine 0.6 1,2 v 9.6 - -
Vincr. + Ex-17 0.6 + 50 1,2 v 11.1 +16 <0.01
0.6+25 1.2 1V 10.1 +5 <0.03
Placebo 0.5 1-7 b { 4 10.1 - -
Vincristine 0.2 1-7 1P 12.5 - -
.Vincr. + Ex<17 0,2 + 12.5 1-7 1P 13.7 +10___. 0.01
Placebo 0.5 1-7 1P 11.6 - -
Vincristine 0.2 1-7 IP 12.5 - -
Viner. + Ex-17 0.2 + 12.5 1-7 1P 14.7 +18 <0.01
Placebo 0.5 1-7 P 1.2 - -
Vincristine 0.2 1-7 {4 12.3 - -
viner. + Ex-17 0,2 + 12,5 1-7 1P 15.8 +28 <0,01
Placebo 0.5 1-7 Ip 9.2 - .
Vincristine 0.2 1-7 (] 12.6 - -
Viner. + Ex-17 0.2+ 25 1-7 Ip 14.7 +16 <0.03
0.2 + 12.5 1-7 Ip 16.8 +33 <0.01
0.2+ 6.3 1-7 w - %.9 +18 <0.01
0.2 + 3.1 1-7 1P 13.8 +10 <0.03
Placebo 0.5 1,5.9 {4 9.3 - -
Vincristine 0.6 15,9 1P 1.5 - -
Viner. + Ex-17 0.6+ 25 1,5,9 { 15.8 +38 <0.01
0.6 + 12.5 1,5,9 1P 14.1 +23 <0.01
0,6+ 6.3 1,5,9 1P 12.9 +12 <0.01
Placebo 0.5 1-7 1P 13.2 - -
Vincristine 0.2 1-7 S { 4 1%.7 - -
Viner. + Ex-37 0.2 ¢+ 6.3 1-7 . | J 15.7 + 7 0.04
Placebo 0.5 1-7 1P 10.3 . -
Vincristine 0.2 i 1-7 1P 12.5 - -
Viner. + Ex-37 0.2 + 12.5 1-7 I { 4 16.1 +29 <0.01
0.2+ 6.3 1-7 1P 14.6 +7 0,02
Placebo 0.5 1-7 [ 4 9.2 - -
Vincristine 0.2 1-7 1P 12.6 - -
Viner, + Ex-37 0.2+ 25 1-7 iP 1%.7 +17 0.01
0.2 + 12.5 1-7 1P 15.5 +23 <0.01
0.2+ 6.3 1-7 {4 13.8 +10 <0.02

g2+ 3.1 1-7 1P 14.1 +12 <0.01
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JABLE 2 (Cont’d.)

DRUG® NG/XG Treat.Sched. Route  MST  XILS®  Student t-TEST®
Doge (Days) (Days) {p-value)
Placebo 0.5 1-7 P 9.8 - -
Vincristine 0.2 1-7 1w 12.7 - -
viner. + Ex-37 0.2 + 12.5 1-7 P 15.0 +18 <0.01
8.2+ 3.1 1-7 1P 14,2 +12 <001
Ptacebo 0.5 1-7 » 1.4 - -
Vincristine 0.2 1-7 1P 16.0 - -
vincr. + Ex-37 0.2 + 12.5 1-7 ) 17.9 +12 0.01
Placebo 0.5 1-7 ] 10.3 - -
Vineristine 0.2 1-7 P 15.4 - -
Vincr. + Ex-37 0,2 + 12,5 1-7 1P 18.1 +18 <0.01
Placebo 0.5 1-7 1 9.3 - -
Vincristine 0.2 1-7 1{J 14.9 - -
Vincr. + Ex-37 0.2 + 12.5 1-7 (J 19.1 +28 <0.01
: 0.2 + 6.3 1-7 ] 17.7 +19 <0.01
0.2 +3.% 1-7 1P 16,6 +11 0.03
Placebo 0.5 1-7 1P 13.2 - -
Vingristine 0.2 1-7 1 15.1 - -
ner, + Ex-37 + 12.5 1-7 P 17.1 +13 <0.01
Placebo 0.5 1-7 (] 10.3 - -
Vincristine 0.2 1-7 {4 12.5 - -
' + Ex-41 0.2 + 1-7 P 14,1 +13 0,02
Placebo 0.5 1-7 1P 1.2 - -
vincristine 0.2 1-7 » 12.3 - -
Viner. + Ex-46 0.2 + 5 1-7 w 16.7 436 <0.01
0.2 +12.5 1-7 I 16.7 +20 <0.01
Placebo 0.5 -7 P 10.1 - -
Vincristine 0.2 1-7 P 12.5 - -

+ Ex-14 + 1-7_. 1P 14,3 +14 <0.01
Placebo 0.5 1-7 1 9.7 - -
Vincristine 0.2 1-7 1P 1.2 - -
Viner. + Ex-26 0.2+ &5 1-7 » 15.8 +41 <0.01

0.2 + 12.5 1-7 1w 15.0 +34 <0.01
0.2 + 6,3 1-7 I 3.8 +23 <0.01
Placabo 0.5 1-7 P 9.7 - -
vincristine 0.2 1-7 (4 1.2 - -
. Viner. + Ex-112 0.2 + 50 1-7 1P 1%4.2 +26 . 0.02
0.2+ 1-7 » 16.3 +5 <0.01
0.2 + 12,5 1-7 1P 16,2 +45 <0.01
Placebo 0.5 1-7 ( 9.7 - .
Vincristine 0.2 1-7 1P 11.2 - -
Viner. + Ex-33 0.2 + 50 1-7 (] 16.6 +8 <0.01
0.2+ 25 1-7 (4 15.6 439 <0.01
0.2 + 12.5 1-7 (4 15.1 435 <0.01

a) Drugs were administered IP, IV or ORAL on days indicated relative

b) XiLS-Percent Increase in Life Span relative to Vincristine treatment alone.

¢) Indicates significant increase (p < .05) in Mean Survival Time, compared to Vincristine
treatment alone,
Viner. = Vincristine
Ex = Example Number
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In vivo Evaluation of MDR-1 Reversal Agents Against the

Human Epidermoid Carcinoma KB/8.5 Implanted SC in
: ic "Nude" Mi (Table 3)

The multiple drug resistant human epidermoid
carcinoma KB/8.5 is propagated in medium containing
colchicine (10 nanograms/ml) to maintain drug re-
sistance. Colchicine is removed from the medium, for
two cell passages, prior to subcutaneous (SC) implant
of 8 x 10° KB/8.5 tumor cells into athymic "nude" mice
(Harlan Sprague Dawley). Approximately 7-10 days post
tumor implant, the SC tumors attained a mass of 100-300
mgs. At this time (Day 0 of the test period) miqe are

- allocated to treatment groups of 5-10 mice per group,

so that the groups have a mean tumor mass as closely
comparable as possible. Drug treatment is administered -

' one day later, according to the following treatment

protocol:  doxorubicin is administered as a single
intravenous dose (8 mg/kg), and either placebo (normal
saline) or MDR-1 reversal compound is administered in
two subcutaneocus doses (12.5-200 mg/kg/dose) given 2
hours before and again at 2 hours after the single IV
dose of doxorubicin. 1Individual mouse tumor mass and
mean tumor mass for each treatment group is determined
on Day +14 and Day +21 of the test period. For each
treatment group, the Relative Tumor Growth, RTG, is
calculated as follows:

RTG = Mean Tumor Mass on Day +14 or +Day 21

Mean Tumor Mass on Day 0

Statistical analysis of Log Relative Tumor
Growth is carried out using the Student t-test. Trans-
formation of the data from absolute mean tumor mass
(mgs tumor mass) to Log Relative Tumor Growth prior to

. statistical analysis has two beneficial effects:
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1) it corrects the data for differences in
mean tumor mass of the different treatment groups at
the start of the test périod (Day 0); and

2) the Log transformation of the data more
adequately reflects the exponential growth pattern of
the SC tumors and makes the use of the Student t-test
more appropriate. Positive MDR-1 drug activity is in-
dicated by a statistically significant (p<0.05) re-
duction in Relative Tumor Growth for groups treated
with doxorubicin plus MDR-1 compound, compared to con-
trol groups treated with an equivalent dose of
doxorubicin alone.
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IMBLES

IN VIVO EVALUATION OF MDR-1 REVERSAL AGENTS AGAINST THE HUMAN EPIDERMOID
CARCINOMNA KB/8.S IMPLANTED SC IN ATHYMIC ‘NUDE’ MICE

RELATIVE TUMOR GROWTH

Drug Treatment” Relative  Statistics’  Relative Statistics
(Mg/Kg/Dose) Tumor (p-velue) Tumor (p-value)

Growth Growth

Day 14 Day 21
Saline 8.78 - 11.42 -
Doxorubicin (8) 6.30 - 10.26 -
Dox (8) + Ex-26 (100) 3.7 <0.01 6.69 <0.01
Dox (8) + Ex-26 ¢ 50) 4.83 0.01 7.87 0.03
Dox (8) + Ex-26 ¢ 25) S.46 0.12 9.62 0.39
Dox (8) + Ex-26 ( 12.5) Z.08 0.76 8.93 0.17
Saline .11.03 - 15.23 -
Doxorubicin(8) T.44 - 12.82 -
Dox (8) + Ex-26 (150) Toxic - Toxic -
Dox (8) + Ex-26 (100) 3.97 - <0.01 6.87 <0.01
Dox (8) + Ex-26 ¢ 50) 4.8 <0.01 8.31 0.01
Dox (8) + Ex-26 ¢ 25) 6.5 . 0.27 9.0 0.02
Dox (8) + Ex-26 ¢ 12.5) 6,87 . 0.53 10,14 0,13 _
Saline 7.90 - 13.54 -
Doxorubicin (8) 4£.59 - 8.37 -
Dox (8) + Ex-25 (200) _Toxie - Toxic -
Dox (8) + Ex-26 (100) 2.43 <0.01 3.8 <0.01
Dox (8) + Ex-26 ¢ 50) 2.82 <0.01 4.2 .01
Dox (8) + Ex-26 ¢ 25) 3.3 0.04 5.49 0.02
Dox (8) + Ex-26 ¢ 12.5) 4.97 0.76 8.33 0.54
Saline 5.98 - 10.34 -
Doxorwbicin (8) 2.8 - 5.69 -
Dox ¢8) + Ex-26 (100) 0.7 <0.01 1.7 <0.01
Dox (8) + Ex-26 ¢ 75) 1.5 0.01 3.4 <0.01
Dox ¢8) + Ex-26 ( 50) 2.31 9.1 3.9 <0.01
Saline 10.63 - S5.28 -
Doxorubicin (8) 7.30 - 16.05 -
Dox (8) + Ex-17 (100) 4.95 0.04 10.39 0.02
Dox (8) + Ex-17 { 75) 4.04 <0.01 9.18 <0.01
Dox (8) + Ex-17 ¢ 50) 4,33 <0,0% 7,85 <0.01
Saline 13.13 - 23.44 .
Doxorubicin (8) 6.73 - 10.99 -
Dox (8) + Ex-17 (150) 2.2 <0.01 3.35 <0.01
Dox (8) + Ex-17 ¢100) 4.53 <0.01 T 6.22 <0.01
Dox (8) + Ex-17 ¢ 73) 4,38 _ <0,0t 7.37 <0.01
Saline 7.90 - 13.54 -
Doxorubicin (8) 4.59 . - 8.37 -
Dox (8) + Ex-17 (200) 2.7 <0.01 5.30 0.02
Dox (8) + Ex-17 (100) 2.85 <0.01 4.99 0.01
Dox (8) + Ex-17 ¢ 50) 3.43 0.05 6.09 0.06
box (8) + Ex-17 ¢ 25) 5.09 0.83 9.55 0.83
Dox (8) + Ex-17 ¢ 12.5) 3.97 0,26 8.58 0,66
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JABLE 3 (Cont’d.)

¥ 5 - -1 " s o e
Drug Treatment Relative Statistics Relative Statistics
{Mg/Kg/Dose) Tumor . (p-value) . Tumor (p-value)

’ ) Growth Growth
Day 14 Day 21

Saline 9.27 - 15.21 -
Doxorubicin (8) 6.17 - 11.13 -
Dox- (8) + Ex-33 (200) 2.20 <0,01 3.98 «<0.01
Dox (8) + Ex-33 (100) 3.28 <0.01 6.38 <0.01
Dax (8) + Ex-33 ( 50) 3.02° - <0.01 6.04 <0.01
Dox (8) + Ex-33 ( 25) 2.85 <0.01 5.20 <0.01 -
Dox (8) + Ex-33 ( 12.5) 2,61 <0,01 4,09 <0.01
Saline _ 9.51 - 18.00 -
Doxorubicin (8) 5.66 - 9.29 -
Dox (8) + Ex-33 (200) 2.7 <0.01 5.96 <0.01
Dox (8) + Ex-33 (100) 3.47 <0.01 5.63 <0.01
Dox (8) + Ex-33 ¢ 50) 3.85 <0.01 7.55 0.13
Dox (8) + Ex-33 ( .25) 3.97 0.01 7.7 0.17
Dox (8) + Ex-33 (12.5) 3.88 <0.01 7.88 0.13
Satine 17.50 - 31.38 -
Doxorubicin (8) 6.83 - 15.06 -
Dox (8) + Ex-112 (200) 4.31 <0.01 8.08 <0.01
Dox (8) +-Ex-112 (100) 3.20 <0.01 7.26 <0.0%

" Dox (8) + Ex-112 ( 50) 3.36 <0.01 9.32 0.03
Dox (8) + Ex-112 ( 25) 6.92 0.06 ?.93 0.07
Dox (8) + Ex-112 ( 12.5) .7 0.02 11.38 0,20
Saline 9.51 - 18.00 -
Doxorubicin (8) 5.66 . - 9.29 -
Dox (8) + Ex-112 (200) 2.75 <0.01 5.97 <0,01
Dox (8) + Ex-112 (100) 3.66 <0.01 6.82 0.03
Dox (8) + Ex-112 ¢ 50) 497 0.19 6.99 0.06
Dox (8) + Ex-112 ¢ 25) 4.99 0.26 7.34 0.08
Dox (8) + Ex-112 ¢ 12.5) £33 0.06 6,67 0.01
Saline 6.49 ‘- 10.18 -
dDoxorubicin (8) &.66 - 7.7 -
Dox ¢8) + Ex-112 (200) 2.35 <0.01 - 3.81 <0.01
Dox (8) + Ex-112 ¢ 25) 4.51 6.39 7.21 0.38
Dox ¢(B8) + Ex-112 ¢ 12.5) &.75 9,52 6,58 0.15
Saline 17.50 - 31.38 -
Doxorubicin (8) 6.83 - 15.06 -
Dox (8) + Ex-3 (200) 3.34 <0.01 7.34 .01
Dox ¢8) + Ex-3 (100) 3.92 <0.0% 8.87 0.01
Dox (8) + Ex-3 ( 50) 4.29 0.0% 8.38 <0.01
Dox (8) + Ex-3 ( 25) 5.31 0.09 11.29 0.12
Dox (8) + Ex-3 ( 12.5) L.39 <0.01 10.68 0.10
Saline 8.31 - 12.15 -
Doxorubicin (8) &9 - 9.34 -
Dox (8) + Ex-3 (12.5) 4,37 0.3 8.19 0.14
Saline ) 6.49 - 10.18 -
Doxorubicin (8) 4.66 - 7.7 -
Dox (8) + Ex-3 (200) 3.06 <0.01 5.49 0.02
Dox (8) + Ex-3 ( 25) 5.73 0.95 8.02 0.61
Dox (8) + Ex-3 (¢ 12.5) 5.19 _0.75 2.97 0.54
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Drug 'n-entment' Relative Statisticsc Relative Statistics
(Mg/Kg/Dose) Tumor {p~value) Tumor {p-value)
Growth Growth
Day 14 . Day 21
Saline 17.50 - 31.38 -
Doxorubicin (8) 6.83 - 15.06 -
Dox (8) + Ex-14 (200) 4.59 0.02 7.84 «0.01
Dox (8) + Ex-14 (100) 3.46 <0.01 6.25 <0.01
Dox (8) + Ex-14 ( 50) 4.14 <0.01 10.03 0.04
Dox (8) + Ex-14 ( 25) 3.3 0.19 10.97 0.16
Saline 5.98 - 10.34 -
Doxorubicin (8) 2.88 . 5.69 -
Dox (8) + Ex-14 (100) 2.9 0.43 5.40 0.41
Dox (8) + Ex-14 ( 75) 2.90 0.48 5.8 0.48
Dox (8) + Ex-14 ( 50) 3.08 0.64 5.9 0.64
Dox ¢(8) + Ex-14 ¢ 25) £2:56 9,25 5.06 0.29
Saline 11.47 . 19.96 -
Doxorubicin (8) 5.15 - 10.08 -
Dox (8) + Ex-32 (200) 2.23 <0.01 3.90 <0.01
Dox (8) + Ex-32 (100) 4,59 0.32 9.20 0.44
Dox (8) + Ex-32 ¢ 50) 6.56 0.90 12.91 0.93
Dox (8) + Ex-32 ( 25) 5.9 0.70 11.30 0.79
Dox (8) + Ex-32 ¢ 12.5) -9.50 1.00 19.93 1.00
Saline 11.14 - 18.56 -
Doxorubicin (8) 8.38 - 13.55 -
Dox (8) + Ex-32 (200) 4.32 <0.01 7.33 <0.01
Dox (8) + Ex-32 (100) 5.37 <0.01 - 10.66 0.07
Dox (8) + Ex-32 ¢ 50) 6.73 0.13. 12.43 9.39
Saline 9.2 - 15.15 -
Doxorubicin (8) 9.78 - 19.57 -
Dox (8) + Ex-47 (200) 5.60 0.04 11.04 0.16
Dox (8) + Ex-47 (100) 6.12 0.08 10.09 0.08
Dox (8) + Ex-47 ¢ 50) 7.96 0.47 16.54 0.75
Dox (8) + Ex-47 ¢ 25) 5.09 0.02 .73 - 0.05
D + Ex-47 ¢ 12.5) 3.7 0,39 17.53 0,57
Saline 7.90 - 13.5% -
Doxorubicin (8) 4.59 - 8.37 . -
Dox (8) + Ex-41 (200) 2,41 (tox) <0.01 4.57 (tox) 0.01
Dox (8) + Ex-41 (100) 3.13 0.01 6.28 0.12
Dox (8) + Ex-41 ¢ 50) 4.21 0.38 7.10 0.27
Dox (8) + Ex-41 ( 25) 3.80 0.10 6.15 0.06
Dox (8) + Ex-41 ¢ 12.5) 5.0 0.30 7.27 0.26
Saline 10.63 - 25.28 -
Doxorubicin (8) 7.30 - 16.05 -
Dox (8) + Ex-41 (100) 5.14 0.06 10.39 0.02
Dox (8) + Ex-41 ¢ 75) 4.64 <0.01 8.54 <0.01
Dox (8) + Ex-41 ¢ 50) 8.6 9,38 15.08 9.13
Saline 10.63 - 5.28 -
Doxorubicin (8) 7.30 - 16.05 -
Dox (8) + Ex-46 (100) 4.62 0.02 10.91 0.03
Dox (8) + Ex-46 ¢ 75) 5.18 0.05 10.23 0.01
Dox (80 + Ex-46 ¢ 50) 512 <0.01 8.85 <0.01
This Sheet Has Been Replac
HIIIIIHIIIIHIIIHIII e

" REPLACED




=35~

TABLE 3 (Cont’d.)

Orug Treotmn? Relative.  Statistics Relative Statistics
{Mg/Kg/Dose) Tumor {p-value) Tusor (p~value)
Growth Growth
Day 14 Day 21

Saline 16.39 - 26.75 ..
Daxorubicin (8) 7.34 - 12.53 -
Dox (8) + Ex-46 (200) 4.8 <0.01 8.99 0.02

+ Ex-46 ¢ 25) 5.7 0,08 9.65 0.08
Saline . 10.64 - 19.73 _ -
Doxorubicin (8) 4.18 - 6.87 -
Dox (8) + Ex-49 (200) 3.39 0.10 6.13 0.29
Dox (8) + Ex-49 (100) 2.2 <0.01 3.3 0.01
Dox (8) + Ex-49 ( 50) 4.11 0.48 8.28 0.73
Dox (8) + Ex-49 ( 25) 2.58 0.03 $.04 0.06
Dox (8) + Ex-49 ¢ 12.5) 7% - .15 641 0.34
Saline 11.1% - 18.56 -
Doxorubicin (8) 8.38 - 13.55 -
Dox (8) ¢+ Ex-49 (200) 3.07 <0.01 4.65 .01
Dox (8) + Ex-49 (100) 5.00 <0.01 7.47 <0.01
Dox (8) + Ex-49 ¢ 50) 3,60 9,01 1.17 —0.14
Saline 11.47 - 19.96 -
Doxorubicin (8) 5.15 - 10.08 -
Dox (8) + Ex-50 (200) £.34 0.17 6.87 .04
Dox (8) + Ex-50 (100) .3.30 0.03 7.08 0.11
Dox (8) + Ex-50 ¢ 50) 4.20 0.20 8.76 0.39
Dox (8) + Ex-50 ¢ 25) 4.26 0.21 7.86 0.19
Dox (8) + Ex-50 ¢ 12.5) 3.19 0,30 10.30 0.63
Saline 12.7 - 18.%7 -
Doxorubicin (8) 7.80 - 11.05 -
Dox (8) + Ex-55 (200) 4.54 <0.01 7.15 0.02
Dox (8) + Ex-55 (100) 5.80 0.07 12.37 0.61
Dox (8) + Ex-55 ¢ 50) 7.10 0.15 12.20 0.40
Dox (8) + Ex-55 ¢ 25) 6.39 0.15 9.31 0.25
Dox (8) + Ex-55 ¢ 12.5) $.13 0,09 9.05 0.19
Saline 6.15 - 10.19 .-
Doxorubicin (8) 3.81 - 5.8 -
Dox (8) + Ex-55 ¢ 25) 3.8 0.63 5.6 0.52
Box (8) + Ex-35 ¢ 12.5) 3.9 0.68 __ 6.03 065
Satine 9.27 - 15.21 -
Doxorubicin (8) 6.17 - 1.3 -
Dox (8) + Ex-61 (200) 2.57 <0,01 4.51 <0.01
Dox (8) + Ex-61 (100) 3.49 <0.01 6.86 0.0%
Dox (8) + Ex-61 ¢ 50) 6.26 0.53 8.66 0.08
Dox (8) + Ex-61 ( 25) 4.64 0.10 8.7 0.08
Dox (8) + Ex-61 ¢ 12.5) 5,67 0.01 8.8 _<0.01
Saline 16.39 - 24.75 -
Doxorubicin (8) 7.34 - 12.53 -
Dox (8) + Ex-61 (200) 2.40 <0.01 .13 <0.01
Dox (8) + Ex-61 € 25) 5,31 0.05 10,20 ~0.16
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JABLE 3 (Cont’d.)

Orug I’renunent' Relative. Statistics Relative . Statistics
(Mg/Kg/Dose) Tumor {p-value) Tumor (p-value)
Growth ' Growth .
Deay 14 Day 21
Saline 7.% . 12.58 -
Doxorubicin (8) 5.98 - 10.65 -
Dox (8) + Ex-78 (200) 5.4 0.3% 1%.91 0.92
Dox (8) + Ex-78 (100) 4.28 0.06 11.07 0.53
Dox (8) + Ex-78 ¢ 50) 4.38 0.10 7.09 . 0.13
Dox (8) + Ex-78 ( 25) 5.56 0.54 10.14 0.63
Dox (8) + Ex-78 ¢ 12.5) 6,2 0,72 10.27 0.65
Saline 1.% - 18.56 -
Doxorubicin (8) . 8.38 - 13.55 -
Dox (8) + Ex-78 (200) 4.07 <0.01 8.0 . <0.01
Dox (8) + Ex-78 (100) 5.30 <0.01 10.72 0.06
Dox (8) + Ex-78 ¢ 50) 4.8 <0.0} 10.89 0.13
Saline 9.27 - 15.21 R
Doxorubicin (8) 6.17 - 11.13 -
Dox (8) + Ex-62 (200) 4.27 ttox) 0.09 " 8.57 (tox) 0.11
Dox (8) + Ex-62 (100) 4.5 0.04 6.08 <0.01
Dox (8) + Ex-62 ¢ 50) 5.40 0.29 9.47 0.19
Dox (8) + Ex-62 ( 25) 5.99 0.46 12.17 0.72
Dox (8) + Ex-62 ¢ 12.5) 6.2 0.52 10.17 0,37
Saline 16.3% - 24.75 -
Doxorubicin . 7.3 . - 12.53 -
Dox (8) + Ex-62 (200) 3.15 <0.01 7.55 <0.01
Dox (8) + Ex-62 ¢ 25) 6,18 9,15 2.09 0.0
Saline 9.2 - 15.15 -
Doxorwbicin (8) 9.78 - 19.57 .
Dox (8) + Ex-92 (200) 4.8 . 0.02 8.7 0.03
Dox (8) + Ex-92 (100) 4.98 0.02 10.48 0.09
Dox (8) + Ex-92 ¢ 50) 8.09 0.46 1.75 0.26
Dox (8) + Ex-92 ( 25) 5.76 0.06 12.05 0.21
Dox ¢(8) + Ex-92 ¢ 12,5) __ 7.20 0,30 12,75 0.30
Saline 12.15 - 17.9 -
Doxorubicin (8) 8.1 - 14.17 -
Dox (8) + Ex-66 (200) 4.26 <0.01 7.07 . <0.01
Dox (8) + Ex-66 (100) 5.73 0.07 8.17 0.04
Dox (8) + Ex-66 ¢ 50) 6.93 0.24 9.72 0.13
Dox (8) + Ex-66 ¢ 25) 6.88 0.20 10.52 0.13
Dox (8) + Ex-66 ( 12.5) Z.01 0.27 11.97 0.31
Saline 7.9 - 12.58 . -
Doxorubicin (8) 6.13 - 11.58 : -
Dox (8) + Ex-66 ( 50) 6.06 0.56 9.90 0.22
Dox (8) + Ex-66  25) 6.33 0.67 9.8 0.3
Dox (8) + Ex-86 ¢ 12.5) 5,16 0.17 7.41 <0.01
Saline S 8.89 - 12.06 -
Doxorubicin (8) 6.36 . 8.8 ' -
Dox (8) + Ex-74 (200) 5.90 0.28 8.92 0.70
Dox (8) + Ex-74 (100) 4.28 <0.01 6.25 0.17
Dox (8) + Ex-74 ( 50) 6.61 0.47 9.18 0.7
Dox (8) + Ex-74 ( 25) 6.88 0.76 9.1 0.7
Dox (8) + Ex-74 ¢ 12.5) _6.47 0.62 9.00 0.79
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TABLE 3 (Cont’d.)

i

Drug Treatnent. Relltivep sntistﬂ:sI= Relative Statistics
(Mg/Xg/Dose) Tumor: (p-value) Tumor (p-value)
Growth Growth
Day 14 Day 21
Saline 12.40 - 19.67 -
Doxorubicin (8) 7.19 - 12.05 -
Dox (8) + Ex-74 (200) ° 6.60 0.22 8.35 0.07
Qox ¢(8) + Ex-74 (100) 6.86 0,33 11,43 0.61
Saline 6.32 - 9.53 -
Doxorwbicin (8) 6.8 - 10.84 .-
Dox (8) + Ex-97 (200) 4.36 0.10 8.27 0.13
Dox (8) + Ex-97 (100) $.40 0.19 11.68 0.62
. Dox (8) + Ex-97 ¢ 50) 5.39 0.3 8.66 0.15
Dox ¢8) + Ex-97 ¢ 25) 4.3 0.02 9.12 * 0.20
Dox (8) + Ex-97 ¢ 12.5) 8.66 0.92 14,09 0,92
Saline 9.28 - 15.09 -
Doxorubicin (8) 7.27 - 12.60 -
Dox (8) + Ex-97 (200) 7.26 0.55 12.62 0.56
Dox (8) + Ex-97 (100) 7.80 0.68 13.13 . 0.57
Dox (8) + Ex-97 ( 50) 8.37 0.7 12.91 0.53
Dox (8) + Ex-97 ( 25) 8.3t 0.80 11.60 0.35
+ Ex- 1 0.9 14.99 0,79
Saline 9.99 - 13.89 -
Doxorwbicin (8) . 5.76 - 10.41 -
Dox (8) + Ex-81 (200) 5.38 0.34 8.7 0.14
Dox (8) + Ex-81 (100) 7.5 0.97 11.57 0.7
Dox (8) + Ex-81 ¢ 50) 5.38 0.3 10.88 0.60
Dox (8) + Ex-81 ( 25) 5.31 0.25 10.5¢ 0.49
Dox (8) + Ex-81 ( 12.5) S.47 0,43 9,52 0.30
Saline 9.28 - 15.09 -
Doxorubicin (8) 7.27 - 12.60 -
Dox (8) + Ex-81 (200) 9.16 0.88 12.03 0.42
Dox (8) + Ex-81 (100) 8.82 0.85 14.37 0.75
Dox (8) + Ex-81 ¢ 50) 8.33 0.88 12.11 - 0.47
Dox (8) + Ex-81 ( 25) 10,22 0.9 20,00 0,66
Saline 12.14 - 24.57 . -
Daxorwbicin (8) 7.76 - 12.64 . -
Dox (8) + Ex-67 (200) &.27 <0.01 8.55 <0.01
Dox (8) + Ex-67 (100) 4.16 <0.01 7.7 <0.01
Dox ¢8) + Ex-67 ( 50) 5.12 0.03 11.52 0.36
Dox (8) + Ex-67 ¢ 25) 5.27 0.04 11.73 0.35
Dox (8) + Ex-67 ¢ 12.5)  _5.00 0,02 9.81 0.12
Saline 16.39 - 26.75 -
Doxorubicin (8) 7.34 - 12.53 -
Dox (8) + Ex-67 (25) 5.62 .01 12,54 0,26
Saline 14.56 - 15.95 -
Doxorubicin (8) 4.76 - 7.7 -
Dox (B8) + Ex-64 (200) 3.13 <0.01 5.39 0.03
Dox (8) + Ex-64 ¢ 25) 5.62 0.75 5.1% 0.02
Dox (8) + Ex-64 ( 12.5) S.62 0.77 7.23 0.26
This Sheet Has Been Replaced . TRI S SHEET HAS BEEN
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JABLE 3 (Cont’d.)

Druwg Treatment Relative Statistics Relative Statistics
{Mg/Xg/Dose) Tumor {p-value) Tumor (p-value)
. Growth Growth
Day 14 ' Day 21

Saline . 6.49 . - 10.18 -
Doxorubicin (8) 4.66 - 7.7 -
Dox (8) + Ex-64 (200) 2.91 <0.01 5.87 0.05
Dox (8) + Ex-64 ¢ 25) 3.8 0.06 6.21 0.09
Dox (8) + Ex-64 ( 12.5) 4,65 0.46 6.9 0.22
Saline 7.79 - 12.55 T
Doxorubicin (8) 5.98 - 10.65 -
Dox 8 + Ex-64 (200) 4.36 0.13 © 9.46 0.38
Dox 8 + Ex-64 (100) 4.06  0.05 8.00 . 0.27
Dox 8 + Ex-64 ¢ 50) 5.17 0.40 9.02 0.46
Dox 8 + Ex-64 ¢ 25) 6.61 0.8 11.48 0.32
-Dox 8 + Ex-64 ( 12.5) B8.46 0.99 13.94 0.94
Saline 11.14 - 18.56 -
Doxorubicin ¢(8) 8.38 - 13.55 -
Dox ¢(8) + Ex-64 (200) Dead Dead Dead Dead
Dox (8) + Ex-64 (100) s.03 <0.01 8.27 <0.01

+ Ex-64 7.15 9.19 12.82 0.36
Soline 8.63 - 10.80 -
Doxorwbicin (8) 4.72 - 7.27 -
Dox (8) + Ex-72 (200) 3.54 0.08 5.7 0.23
Dox (8) + Ex-72 (100) 2.73 <0.01 5.06 0.07
Dox ¢(8) + Ex-72 ¢ 50) 5.67 0.%7 12.65 0.96
Dox (8) + Ex-72 ¢ 25) 4.1 0.32 7.65 0.63
Dox (8) + Ex-72 ( 12.5) 272 0,90 9.58 0,87
Saline 11.14 - 18.56 - 3
Doxorwbicin (8) 8.38 - 13.55 -
Dox (8) + Ex-72 (200) 4.56 <0.01 8.13 <0.01
Dox (8) + Ex-72 (100) 7.15 0.17 13.08 0.43
Dox (8) + Ex-72 ¢ S0) R 0.02 10.01 0,04
Saline 10.03 . 15.78 -
Doxorubicin (8) . 5.46 - 8.7 -
Dox (8) + Ex-72 (200) 4.28 0.04 7.48 . 0.21
Dox (8) + Ex-72 (100) 6.46 0.M 11.99 0.98
Dox (8) + Ex-72 ¢ 50) 5.68 0.68 T 9.82 0.78
Dox (8) + Ex-72 ¢ 25) 7.9t . 0.98 11.57 0.96
Saline 8.35 - 12.08 -
Doxorubicin (8) 6.69 - 10.17 -
Dox (8) + Ex-27 ¢150) Toxic - Toxic -
Dox (8) + Ex-27 (100) 4.12 <0.01 . 6.39 0.01
Dox (8) + Ex-27 ¢ 50) 5.83 0.18 9.55 0.46
Dox ¢(8) + Ex-27 ¢ 25) s5.n 0.20 10.30 0.46%
Dox (8) + Ex~-27 ( 12.5) 5.68 0.15 9.66 0.40
Saline 8.35 - .12.08 . -
Daxorwbicin (8) 6.69 - 10.17 -
Dox (8) + Ex-75 (200) 4.95 0.02 7.7 0.04
Dox (8) + Ex-75 (100) 3.76 <0.01 6.7 0.01
Dox ¢(8) + Ex-75 ( 50) 5.60 0.18 9.12 0.34
Dox (8) + Ex-75 ( 25) 5.92 0.26 11.05 0.74
D + Ex- 12.5 1 0.88 14.21 0.96
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JABLE 3 (Cont’d.)

Drug Tre-ment. Relstive  Statistics  Relative . Statistics
(Mg/Xg/Dose) Tusor (p-vatue) Tumor (p-value)
Growth Growth .
Day 14 . . Day 21
Saline . 6.32 - .53 -
Doxorubicin (8) 6.84 - 10.84 -
Dox (8) + Ex-89 (200) 2.59 <0.01 6.064 <0.01
Dox (8) + Ex-89 (100) 7.46 0.43 11.04 0.40
Dax (8) + Ex-89 ¢ 50) 4.50 0.04 9.40 - 0.3
Dox (8) + Ex-89 ¢ 25) 5.17 0.13 8.02 0.09
Dox (8) + Ex-89 ¢ 12.5) 5.47 0,10 10.70 0.41

a) Doxorubicin was administered in a single intravenous dose, and MDR-1 reversal
agents were administered subcutanecusly, at -2 hours and at +2 hours relative to
the Doxorubicin dose. Drugs were administered only on Day +1 post tumor staging
(Day 0 of the test period).

b) Relative tumor growth = Mean tumor mess on Day 14, 21

Mean tumor mass on Day 0

c) Statistical anslyses of Log Relative Tumor Growth, compering treatment with
Doxorubicin + MDR-1 reversal agent to trestment with an equivalent dose of
Doxorubicin alone. A p-value (p £ 0.05) indicates significant reduction in
relative tumor growth.for combination therapy groups.

Dox = Doxorubicin
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These results reveal that the compound dis-
closed in the claims, in combination with vincristine
are effective in prolonging the life of mice bearing
tumors that are resistant to treatment with |
vincristine. In addition, the compounds disclosed in
the claims, in combination with doxorubicin, are
effective in reducing the tumor size of mice bearing
tumors that are resistant to treatment with doxo-
rubicin. Both vincristine and doxorubicin are used
clinically to treat MDR resistant tumors.

The active ingredients of the therapeutic
compositions and the novel compound of the present in-
vention are effective modulators of a form of multiple
drug resistance, commonly exhibited by human and animal
tumors, that results from over-expression of the MDR-1
gene. When administered in combination-with con-
ventional antineoplastic chemotherapy, these compounds
restore drug sensitivity to multiple drug resistant
animal and human tumors resﬁlting in significant in-
creases in life span of leukemic animals and signi-
ficant reduction in growth of human solid tumors im-
planted into experimental mammals. A preferred dosage
regimen for optimum results would be from about 25 mg
to.about 200 mg per kilogram of body weight per day and
such dosage units are employed that a total of from
about 1.75 g to about 14 g of the active compound, for
a subject of about 70 ké of body weight, are ad-
ministered in a 24-hour period. This dosage may be
adjusted to provide the optimum therapeutic response.
For example, several divided doses may be administered
daily, or the total daily dose administered by slow
constant infusion, or the dose may be proportionally
reduced as indicated by the exigencies of the thera-
peutic situation. A decided practical advantage is
that the active compounds may be administered by the
oral, subcutaneous, intraperitoneal or intravenous
routes.
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The active compounds may be orally adminis-
tered, for example, with an inert diluent or with an
assimilable edible carrier, or they may be enclosed in
hard or soft shell gelatin capsules, or they may be

‘compressed into tablets, or they may be incorporated

directly with the food of the diet. For oral thera-
peutic administration, the active compounds may be in-
corporated with excipients and used in the form of

ingestible tablets, buccal tablets, troches, capsules,

elixers, suspensions, syrups, wafers, and the like.
Such compositions and preparations should contain at
least 0.1% of active compound. The percentage of the
compositions and preparations may, of course, be varied
and may conveniently be between about 2 to about 60% of
the weight of the unit. The amount of active compound
in such therapeutically useful compositions is such
that a suitable dosage will be obtained. Preferred
compositions or preparations according to the present
invention are prepared so that an oral dosage unit form
cohtains between 200 mg. and 3.5 g of active compound.
The tablets, troches, pills, capsules and the
like may also contain the following: A binder such as
gunm tragacanth, acacia, corn starch or gelatin;
excipients such as dicalcium phosphate; a dis-
integrating agent such as corn starch; alginic acid and
the like; a lubricant such as magnesium stearate; and a
sweetening agent such as sucrose, lactose or saccharin
may be added or a flavoring agent such as peppermint,
oil of wintergreen or cherry flavoring. When the
dosage unit form is a capsule, it may contain, in addi-
tion to materials of the above type, a liquid carrier.
Various other materials may be present as coatings or
to otherwise modify the physical form of the dosage
unit. For instanée, tablets, pills, or capsules ma§ be
coated with shellac, sugar or both. A syrup or elixir
may contain the active compound, sucrose as a
sweetening agent, methyl and'propylparabens as
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preservatives, a dye and flavoring such as cherry or
orange flavor. Of course, any material used in prepar-
ing any dosage unit form should be pharmaceutically
pure and substantially non-toxic in the amounts enm-
ployed. In addition, the active compound may be in-
corporated into sustained-release preparations and for-
mulations.

The active compounds may also be administered
parenterally or intraperitoneally. Solutions of the
active compound as a free base or pharmacologically
acceptable salt can be prepared in glycerol, liquid
polyethylene glycols, and mixtures thereof and in oils.
Under ordinary conditions of storage and use, these
preparations contain a presevative to prevent the
growth of microorganisms.

_ The pharmaceutical forms suitable for in-
jectable use include sterile aqueous solutions or dis-
persions and sterile powders for the extemporanous
preparation of sterile injectable solution or dis-
persions. In all cases the form must be sterile and
must be fluid to the extent that easy éyringahility
exists. It must be stable under the conditions of
manufacture and storage and must be preserved against
the contamination action of microorganisms such as bac-
teria and fungi. The carrier can be a solvent or dis-
persion medium containing, for example, water, ethyl
alcohol, polyol (for example, glycerol, propylene
glycol, cremophor and liquid polyethylene glycol, and
the like), suitable mixtures thereof, and vegetable
oils. The proper fluidity can be maintained, for
example, by the use of a coating such as lecithin, by
the maintenance of the required particle size in the
case of dispersion and the use of surfactants. The
prevention of the action of microorganisms can be
brought about by various antibacterial and antifungal
agents, for example, parabens, chlorobutanol, phenol,
sorbic acid, thimerosal and the like. In many cases,
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it will be preferable to include isotonic agents, for
example sugars or sodium chloride. Prolonged absorp-
tion of the injectable compositions can be brought .
about by the use in the compositions of agents delaying
absorption, for example, aluminum monostearate and
gelatin. '

Sterile injectable solutions are prepared by |
incorporating the active compound in the required
amount in the appropriate solvent with various of the
other ingredients enumerated above, as réquiréd,
followed by filtered sterilization. Generally, dis-
persions are prepared by incorporating the various
sterilized active ingredient into a sterile vehicle
which contains the basic dispersion medium and the re-
quired other ingredients from those enumerated above.
In the case of sterile powder, for the preparation of
sterile infectable solutions, the preferred methods of
preparation are vacuum drying and the freeze-drying
technique which yield a powder of the active ingredient
plus any additional desired ingredient from a previous-
ly sterile-filtered solution thereof.

As used herein, "pharmaceutically acceptable
carrier" includes any and all solvents, dispersion
media, coatings, antibacterial and antifungal agents,
isotonic and absorption delaying agents and the like.
The use of such media and agents for pharmaceutical
active substances is well known in the art. Except
insofar as any conventional media or agent is
incompatable with the active ingredient, its use in the
therapeutic compositions is contemplated. Supplemen-
tary active ingredients can also be incorporatéd into
the compositions.

It is especially advantageous to formulate
parenteral compositions in dosage unit form for ease of
administration and uniformity of dosage. Dosage unit
form as used herein refers to physically discrete units
suited as unitary dosages for the mammalian subjects to
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be treated; each unit containing a predetermined quan-
tity of active material calculated to produce the de-
sired therapeutic effect in association with the re-
quired pharmaceutical carrier. The specification for
the novel dosage unit forms of the invention .are dic-
tated by and directly dependent on (a) the unique
characteristics of the active material and the par-
ticular therapeutic effect to be achieved, and (b) the
limitations inherent in the art of compounding such an
active material for the treatment of disease in living
subjects having a diseased condition in which bodily
health is impaired as herein disclosed in detail.

The principal active ingredient is compounded
for convenient and effective administration in
effective amounts with a suitable pharmaceutically-

acceptable carrier in dosage unit for as hereinbefore

disclosed. A unit dosage form can, for example, con-
tain the principal active compound in amounts ranging
from about 200 mg. to about 3.5 g, with from about 500
mg. to 3.0 g being preferred. Expressed in propor-
tions, the active compound is generally present in from
about 200 mg. to about 3.5 g/ml of carrier. 1In the
case of compositions containing supplementary active
ingredients, the dosages are determined by reference to
the usual dose and manner of administration of the said
ingredients.

Regression and palliation of cancers are
attained, for example, using intraperitoneal admini-
stration. A single intravenous dosage, slow constant
infusion or repeated daily dosages can be administered.
The duration of treatment will depend on the
chemotherapeutic agent with which the compounds of
Claim 1 are administered.

It is also possible to dispense one daily
dosage or one dose'on alternate or less frequent days.
As can be seen from the dosage regimens, the amount of
principal active ingredient administered is a
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sufficient amount to aid regression and palliation of
the'cancer or the like, in the absence of excessive
deleterious side effects of a cytotoxic nature to the
hosts harboring the cancer. As used herein cancer
disease means blood malignancies such as leukenmia, as
well as other solid and non-solid malignancies such as
the melanocarcinomas, lung carcinomas, and mammary
tumors. By regression and palliation is meant
arresting or retarding the growth of the tumor or other
manifestation of the disease compared to the course of
the disease in the absence of treatment.

The following non-limiting examples illus-
trate the preparation of representative compounds of
the invention. ‘ '

A mixture of 4.12 g of a-chloro-3,4~-dimeth-
oxybenzeneacetonitrile (Us patent 4,833,162), 2.48 g of
p-thiocresol, 2.76 g of potassium carbonate and 100 mL
of acetonitrile is stirred at 65°C overnight. After
filtering off the salts, the reaction mixture is con-
centrated in vacuo leaving a golden oil. The oil is
dissolved in a minimum amount of ethyl acetate and di-
luted with 3 volumes of hexane. Seeding gives 3.81 g
of the desired compound as light yellow crystals.

To a solution of 2.39 g of 3,4-dimethoxy--
a-[ (4-methylphenyl)thio]benzeneacetonitrile in 21 mL of
dimethyl sulfoxide, under an argon atmoéphere-with
stirring, is added 0.336 g of 60% sodium hydride in
oil. This mixture is stirred for 1.5 hours. To the
resulting solution is added 1.32 g of l1-bromo-3-
chloropropane and this reaction mixture is stirred for
3 hours and is next poured into 100 mL of ice water.

SHEET HAS BEEN
r““s PLACED
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This mixture is twice extracted with diethyl ether and
the combined organic extracts dried with magnesium
sulfate. The organic solution is filtered, and concen-
trated jin vacuo to give the desired compound as a gold-
en oil.

To a solution of 3.20 g of a-=(3-chloro-~

propyl)-3,4-dimethoxy-a-{ (4-methylphenyl) -
thiolbenzeneacetonitrile in 30 mL of dimethyl forma-
mide, under argon, is added 2.78 g of potassium car-
bonate, 79.5 mg of potassium iodide, and 1.84 g of
6,7-dimethoxy-1,2,3,4~-tetrahydroisoquinoline hydrochlo-
ride. The reaction mixture is then heated at 95°C for
4 hours, then allowed to cool and stir at ambient tem-
perature for 12 hours. The solvent is evaporated from
the mixture under vacuum at 45°C. The residue is par-
titioned between diethyl ether and water. The organic
solution is dried with magnesium sulfate, filtered and
evaporated to give the crude product. The product is
chromatographéd on a column of silica gel and is eluted
with ethyl acetate providing 1.6 g of the desired
product, after evaporation of the solvent, as an orange
gum. '
MS(CI): m/z 533(MHT).
Caled for C,,H, O,N.S:

C=69.32, H=6.85, N=5.22, S=5.96
Found: ¢€=69.38, H=6.59, N=5.15, S=6.06
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To a solution of 1.43 g of a-(3,4-dimethoxy-
phenyl) -3, 4-dihydro-6,7-dimethoxy-a-
[(4—methy1pheny1)thio]-2(1H)-isoquinolinepentanenitrile
in 40 nL of diethyl ether, with stirring, is added
0.617 mL of a 4.71 M solution of hydrogen chloride in
absolute ethyl alcohol. The reaction mixture is then
stirred for 15 hours while sealed. The title product
is then collected by filtration, washed with ether, and
dried under vacuum to give 1.32 g of the desired prod-
uct as pink crystals.
mp 147-150°C (dec.).

Calcd fo; c31337o4nzsc1:
C=65.42, H=6.55, N=4.92, Cl=6.23, S=5.63
Found ©=65,21, H=6.78, N=4.84, Cl=6.12, S=5.33

The procedure of Example 3 is repeated using

1.0 g of a-(3—chlofopropy1)-3,4-dimethoxy-a-[(4-methy1-
phenyl)thio}benzeneacetonitrile and 0.76 g of 1-
methyl-6,7-dihydroxy-1, 2, 3,4~-tetrahydroisoquinoline.
This affords 0.253 g of the desired product as a beige
gum..
caled for C, H, ,N,0,8 0.5 H,0:

C=68.28, H=6.69, N=5.31, S=6.07
Found: ¢=68.35, H=6.67, N=5.00, S=5.84

entane ile monohydro e
The procedure of Example 4 is repeated using
0.19 g of a-(3,4~-dimethoxyphenyl)-3,4-dihydro-6,7-



e

10

15

20

25

30

35

-48~

dihydroxy-1-methyl-a-[ (4-methylphenyl)thio]-2(1H)~
isoquinolinepentanenitrile. This affords 0.144 g of
the desired product as a light brown solid.
mp 123-126°C. |
Calcd for c30H35N204sc1 0.75 H 0:

C=63.37, H=6.47, N=4, 93, Cl=6.24, S=5.63

Found: ¢=63.68, H=6.21, N=5.00, Cl=5.80, S=5.57
' Example 7

The procedure of Example 2 is repeated using
3.3 g of 4-dimethoxy=-c-[ (4-methylphenyl)thio]lbenzene-
acetonitrile and 2.23 g of l-chloro-4-bromobutane.
This affords 3.18 g of the desired product as a color-

 less oil.

lHNMR (CDC1,):5 7.25(d,2H,J=8,2MePhH) ;
7.07(d,2H,J=8,2MePhH) ; 6.95(d,1H,J=8,ArH) ; .
6.89(s,1H,ArH) ; 6.78(d,1H,J=8,ArH); 3.88(s,3H,0CH,);
3.48(t,2H,CH,Cl) 5 2.32(s,3H,CH,Ph); 2.22(m,2H,3-CH,)

1.80(m,2H,2~CH,); 1.68(m,1H,1-CH,); 1.45(m,1H,1~CH,) .

The procedure of Example 3 is repeated using
3.11 g ?f a=-(4~-chlorocbutyl) -3, 4-dimethexy-a-[(Q-methyl-
phenyl)thio}benzeneacetonitrile and 1.84 g
6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline hydrochlo-
ride. This affords 1.83 g of the desired product as a
brown oil. )

MS(CI):m/z 547 (MH').

1o (CDC1;) 6 7.24(d,2H,J=8,MePhH); 7. o7(d 2H,J=8,
MePhH); 6.96(d,1H,J=8.4,ArH); 6.87(s,1H,ArH); 6.74(4d,
1H,J=8.4 ,ArH); 6.58,6.50(2s,2H,IQArH); 3.84(m,12H,
OCH,) ; 3.51(s,2H,IQ 1-CH,); 2.78,2.66(2t,4H,

IQ 3+4-CH,); 2.45(t,2H,e-CH,); 2.32(s,3H,ArCH;); 2.26
(m,2H,d-CH,) ; 1.60(m,3H,g+b-CH,); 1.35(m,1H,b-CH,).
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Example 9
a=(3,4-Dimethoxyphenyl)-3,4-dihydro-6,7-dimethoxy-a-

The procedure of Example 3 is repeated using

3.3 g of a-(2-chloroethyl)-3,4~-dimethoxy-a~{ (4-methyl-
phenyl)thio]benzeneacetonitrile and 1.14 g of
6,7-dimethoxy-1,2,3,4~-tetrahydroisoquinoline hydrochlo-
ride. This affords 0.311 g of the desired product as a
brown oil.
MS (FAB) :m/z 519 (M+H).
Calcd for C, H,,N,0,§ 0.5H,0:

C=68.28, H=6.99, N=5.31, S5=6.80
Found C=68.56, H=6.55, N=5.21, S8=5.73

The procedure of Example 2 is repeated using
3.79 g of 4-dimethoxy-e~[ (4-methylphenyl)-thio]benzene-
acetonitrile and 3.26 g of l1-bromo-3-chloro-2-methyl-
propane. This affords 4.13 g of the desired product as
a light yellow oil.
MS(LR): m/z 407 (M+NH,).
1HNMR(CDC13):8 7.24-6.74(m,7H,ArH); 3.89-3.85(m,6H,
OCH3); 3.65-3.14(2dd,2H,CHZC1): 2.70-2.45(m,1H,2~CH) ;
2.33(s,3H,CH;Ph); 2.22-1.95(m,2H,1-CH,); 1.12, 0.87(2d,
3H,CH3) (60/40 mixture of diastereomers).

The procedure of Example 2 is repeated using
4.0 g of a~(3~-chloro-2-methylpropyl)-3,4~-dimethoxy-a-
[(4-methy1pheny1)thio]benzeneacetonitrile and 3.5 g of
6,7-dimethoxy~-1,2,3,4-tetrahydroisoquinoline hydrochlo-
ride. This affords 0.985 g of the desired product as a
yellow foam.
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MS(Hi res): m/z

Ca;cd for c32H38N204s 1/8H o) 546.2553
Found . 547.2625
Calcd for c32H38N20 S 1/8H20:

C=70.01, H=7.02, N=5.10, S=5.84

Found C=69.68, H=7.17, N=4.97, §=5.83

The procedure of Example 3 is repeated using
3.0 g of a=(3~-chloropropyl)-3,4-dimethoxy-a-[ (4-methyl-
phenyl)thio]benzeneacetonitrile. This affords 0.84 g
of the desired product as a colorless glass.
MS(CI): m/2 565(! ).
Calcd for c32339N068.
C=67.94, H=6.95, N=2.48, S§=5.67

Found -C=67.89, H=6.99, N=2.31, S=5.46

'Example 13 .
-(11~ -3,.4~ thoxy—a={[ (4=
- methvlphenvl)thiolbenzeneacetonitrile

To a solution of 2.50 g of 3,4~dimethoxy-a~-
[ (4-methylphenyl)thio]benzeneacetonitrile in 50 mL of
tetrahydrofuran, under an argon atmosphere with stir-
ring, is added 0.367 g of 60% sodium hydride in oil.
After 1.5 hours, 10.0 g of 1;11-dibromoundecane is
added and stirring is continued for 43 hours. The re-
action mixture is. evaporated and the residue parti-
tioned between diethyl ether and water. The organic
phase is separated, washed with water, dried with mag-
nesium sulfate, filtered and evaporated leaving an oil.
The oil is purified via column chromatography, using
hexane/ether (1:1) to afford 3.25 g of the desired
product as a colorless oil. :
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MS(CI): m/z 532(MH').
Calcd for c32339N06s: |
=63.15, H=7.19, N=2.63, Br=15.00, S=6.02

Found C=63.12, H=7.17, N=2.52, Br=14.77, $=6.02

The procedure of Example 3 is repeated using

3.14 g of a-(ll-bromoundecyl)-3,4-dimethoxy-a-[(4-
methylphenyl)thio]benzeneacetonitrile and 2.03 g of
6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline hydrochlo-
ride. This affords 2.2 g of the desired product as a
light yellow oil. '
MS(Hi res): m/2
Calcd for C, H ,N,0,S 644.3648
Found 645.3730(M+H) .
Calcd for c39H52N204s 1/2H203

C=71.63, H=8.17, N=4.29, 5=4.90

Found C=71.31, H=8.19, N=4.10, S=4.71

To a stirred solution of 5.00 g of 3,4~
dimethoxy=-a-[ (4-methylphenyl)thio]benzeneaceto-
nitrile in 50 mL of N,N-dimethylformamide, under an
argon atmosphere, is added 0.73 g of 60% sodium hydride
in oil. After 1.5 hours, 4.65 g of l-bromo-5-chloro-
pentane is added to the resulting solution and stirring
continued for 3 hours. The reaction is poured into ice
water, and twice extracted with diethyl ether. The
combined organic extracts are dried (magnesium
sulfate), and concentrated in vacuo to give a golden
oil. Purification by chromatography on a silica gel
column using diethyl ether/hexane (2:3), affords 6.07
g of the desired product as a colorless oil.
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MS(CI): m/z 421(M+NH4+).
Calcd for c22H26N0201S ;/16H20:

C=65.22, H=8.17, N=3.46, Cl=8.75, S=7.82
Found C=64.92, H=6.49, N=3.46, Cl=8.19, S=8.22

Example 16

The procedure of Example 3 is repeated using

2.1 g of a=-(5-chloropentyl)~-3,4-dimethoxy-a=-{ (4-methyl-
phenyl)thio]lbenzeneacetonitrile and 1.04 g of
1,2,3,4-tetrahydroisoquinoline. This affords 1.05 g
of the desired product as a light brown gum.
MS(Hi res): m/z
Calcd for C,,H, N,0,S: 500.2498
Found 501.2574 (M+H) .
Calcd for c31H36NZOZS=

C=74.36, H=7.25, N=5.59, S=6.40

Found .C=74.10; H=7.40, N=5.46, S=6.15

The procedure of Example 3 is repeated using

4.65 g of a-(5-chloropentyl)-3,4~dimethoxy=~a-[ (4-
methylphenyl)thio]benzeneacetonitrile and 4.25 g of
6,7-dimethoxy-1, 2, 3,4-tetrahydroisoquinoline. This af-
fords 3.67 g of the desired product as a light brown
gum.
MS(Hi res): m/z
Calcd for C33H4°N204S O.5H20 560.2209
Found _ 561.2287 (M+H) .
Calcd for c33H40N204S 0.5H20:

C=69.77, H=7.17, N=4.58, S=5.33
Found C=69.56, H=7.25, N=4.92, S=5.63
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The procedure of Example 4 is repeated using

0.2 g of a-(3,4~dimethoxyphenyl)-3,4-dihydro-6,7-di-
methoxy-a-{ (4-methylphenyl)thio}-2 (1H)~-isoquinoline-
heptanenitrile. This affords 0.184 g of the desired
product as white crystals.
mp 87-90°C.
Calcd for c33H4°N204s HC1 H,0:

C=64.42, H=7.04, N=4,. 55, Cl=5.76, S=5.20
Found C=64.37, H=6.91, N=4.43, Cl=5.87, S§=5.25

The procedure of Example 13 is repeated using
0.869 g of 3,4-dimethoxy-a-{ (4-methylphenyl)thio]-
benzeneacetonitrile and 1.6 mL of 1,8~-dibromooctane.
This affords 0.544 g of the desired product as a pale

. yellow oil.

MS(CI): m/z 490(MH').

1q NMR(CDC1,) :§ 7.24(d,2H,J=8,2MePhH) ; 7.06(d,2H,J=8,
2MePhH) ; 6.95(d,1H,J=8.4,ArH); 6.88(s,1H,ArH);: 6.77(d,
1H,J=8.4,ArH) ; 3.88, 3.83(2s,3H,OCH,): 3.39(t,2H,
CH,Br); 2.32(s,3H,CH,Ph); 2.18(m,2H,7-CH,); 1.82(m,2H,
s-cuz), 1.55(m,1H,1~ cn ): 1. 38(m,3H,1+5-CH ): 1.27(m,
6H,2+3+4~CH,) .

'Example 20
-(3,4- 3.4~ -6,7-dimet —q—
- -2 (1H) ~is e itrile

The procedure of Example 3 is repeated using
0.836 g of a-(5-bromooctyl)-3,4~dimethoxy-a~{ (4-methyl-
phenyl)thio]benzeneacetonitrile and 0.675 g of 6,7~
dimethoxy-1, 2,3,4~tetrahydroisoquinoline. This affords
0.422 g of the desired product as a brown gum.



Y

10

15

20

25

30

35

-5l

MS(Hi res): m/z
Calcd for C; H, N,O,S ;/4hexane 602.3179
Found ) 603.3254 (M+H).
Calcd for C3GH46N2°4S 1/4hexane:

C=72.14, H=7.99, N=4.49, S=5.13

Found C=72.44, H=8.13, N=4.42, S=5.53

The procedure of Example 3 is repeated using
0.854 g of a-(5-chloropentyl)-3,4~dimethoxy-a~[ (4~
methylphenyl)thio]-benzeneacetonitrile and 0.677 g of
6,7-dimethoxy-1,2,3,4~tetrahydroisoquinoline. This af-
fords: 0.701 g of the desired product. |

- MS(Hi res): m/z

Calcd for C, . H._N,O,S 2H O 544.2396

32736274 2
Found 545.2478 (M+H) .
Calcd for 032336N204S 2H20=

C=66.18, H=6.94, N=4.83, S=5.52
FPound C=66.17, H=6.92, N=4.58, S=5.36

The procedure of Example 3 is repeated using
2.05 g of a-(5-chloropentyl)-3,4-dimethoxy-a-[ (4~
methylphenyl)thio]benzeneacetonitrile and 1.52 g of
6,7-dimethoxy-1,2,3,4~tetrahydroisoquinoline. This af-
fords 1.25 g of the desired product as a brown oil.
MS(FAB) : m/z 531 (M+H).
Calcd for c32H38N2038:
C=72.42, H=7.22, N=5.28, S=6.04
Found C=72.17, H=7.45, N=4.94, S=5.93
- Example 23
~(5=-Todo -3 4 —q=T[ (4= -
thiolbenzeneacetonitrile
A mixture of 0.86 g of a-(5-chloropentyl)-
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3,4~-dimethoxy-a=-{[ (4-methylphenyl)thio]benzeneaceto-
nitrile, 3.2 g of sodium iodide, and 10 mL of acetone
is heated to reflux overnight, protected from light.
The volatiles are removed in vacuo and 30 mL of diethyl

- ether is added to the residue. The insolubles are col-

lected and the volatiles removed in vacuo. The residue
is purified via column chromatography using
hexane/ethyl acetate (2:1) to affofd 1.02 g of the de-
sired product as a clear oil.

MS(CI): m/z 496 (M+H).

A mixture of 6.12 g of a~(5~-iodopentyl)-3,4-
dimethoxy-u-[(4-methy1pheny1)thio]benieneacetonitrile
and 2.22 g of potassium phthalimide and 50 mL of ‘
N,N-dimethylformamide is heated on a steam bath for 2
hours. The reaction solution is concentrated in vacuo
and the residue is distributed between diethyl ether-
water, with agitation. The organic layer is washed
with 1N sodium hydroxide, followed by aqueous potassium
bicarbonate. The solution is dried (sodium sulfate),
and the volatiles removed jin vacuo. Chromatography on
silica gel, with gradient elution progressing from
hexane to chloroform to methyl alcohoi, affords 4.77 g
of the desired product as a fluorescent oil.

MS(FAB): m/z 515(M+H), 391 (M-TolSH).
Calcd for 030H30N204s 3/8H203

C=69.11, H=5.95, N=5.37, S=6.14
Found C=69.34, H=5.78, N=5.23, S=5.79
' NMR(CDC1,):§ 7.84(M,2H,Phth-H), 7.71(m,2H,Phth-H),
7.23(d,2H,J=8,2MePhH), 7.06(d,2H,J=8,2MePhH),
6.95,6.88,6.77(m,d,d,3H, (MeO) 2ArH), 3.88,3.83(2s,2H,
2ArocH,), 3.63(t,2H,z-CH,), 1.65(m,2H,e-CH,), 1.34(m,
4H,b,d-CH,) .
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A mixture of 4.72 g of a=-(3,4-dimethoxy-~
phenyl) -1, 3-dihydro-a~[ (4-methylphenyl) thio]}-1,3~
dioxo-2H-isoindole-2-heptanenitrile, 100 mL of ethyl
alcohol, and 7.0 mL of hydrazine hydrate is heated un-
der reflux. In about a 30 minutes, a heavy precipitate

forms. After 1.33 hours, the reaction is cooled to
room temperature and concentrated in vacuo. The residue
is warmed on a steam bath with 2N hydrochloric acid for
10 minutes. Diatomaceous silica and chloroform are
added, the mixture is shaken thoroughly and then fil-
tered through more diatomaceous silica. The organic
phase is washed first with aqueous ammonia, then brine,
and, after drying (sodium sulfate), it is concentrated
in vacuo to give 3.97 g of the desired product as a
yellow oil. MS(CI): m/z 385(M+H).
Calcd for czznzsnzozs 5/8H O:

C=66.77, H=7.45, N=7.08, S=8.09
Found C=66.53, H=7.02, N=6.73, S=8.04
1H NMR(CD013 + TFA):5 7.21(4,2H,J=8,2MePhH), 7.09(4,2H,
J=2MePhH), 6.88(m,3H, (MeO)2ArH), 3.89,3.84(2s,6H,
2ArOCH Y, 3.10(t,2H, 5-CH ), 2.33(s,3H, Ar-CH ), 2.23(t,
2H,1- caz), 1.70(m,2H,4 CH ), 1.43,(m,4H,2, 3-032).

- - -, 3= -5 6=-dime -

} -2H- -2= e i

_ To a solution of 3.03 g of a-(5-aminopentyl)-
3,4~-dimethoxy-a~-[ (4-methylphenyl)thio]benzeneaceto-
nitrile, 1.85 g of 1,2-bis(chloromethyl)-3,4~dimethoxy-
benzene, 20 mL of toluene, and 0.22 g of tetrabutyl-
ammonium chloride, is added water containing 2 g of
sodium hydroxide. The mixture is stirred for 48 hours.
Upon adjusting the pH of the aqueous layer to pH 9 with
solid sodium bicarbonate, the layers are separated and
the aqueous layer further extracted with chloroform.
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After drying the combined organic extracts over sodium
sulfate, they are passed through a pad of hydrous mag-
nesium silicate, and concentrated in vacuo to a ‘brown
gum. This gum is purified by HPLC using a reverse
phase c-18'radial-pak column (6 cm. x 30 cm.) with a
buffered solvent system (150 mL ammonium hydroxide in
water adjusted to a pH 4.00 with acetic acid, then di-
luted to 7,875 mL with water; 5700 mL of acetonitrile
and 1425 mL of methyl alcohol are added). After sol-
vent removal, 0.85 g of the desired product is ob-
tained as a yellow oil.
MS(Hi res): m/z
Calcd for C32H38N2025 546.2553
Found 546.2569
Calcd for C,,H, N, 0,82

¢=70.30, H=7.01, N=5.12, S=5.86
Found C=70.02, H=4.79, N=4.79, S=5.62

Nitrogen is bubbled through a stirred solu-
tion of 16.63 g of a-(5-aminopentyl)~-3,4-dimethoxy-
a[ (4-methylphenyl)thio]lbenzeneacetonitrile, 10.12 g of
1,2~bischloromethyl-3, 4~-dimethoxybenzene (prepared by
the procedure of J.H.Wood et. al., J.Am.Chem.Soc., 72,
2989(1950)), and 2.5 g of tetrabutylammonium chloride
in 250 ml1 of toluene. A solution of 28 g of sodium
hydroxide in 84 ml of water is added and the mixture is
stirred vigorously for 48 hours. The layers are
separated and the organic phase is washed with
saturated sodium  chloride, dried and concentrated in
vacuo. The residue is purified by chromatography
(silica gel: 50% ethyl acetate/hexane; ethyl acetate;
1,2,3 and 4% methyl alcohol/ethyl acetate; methyl alco-
hol) to give 14.85 g of a brown gum. The gum is
dissolved in 30 ml of ethyl alcohol and 7 ml of 4.5M
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ethanolic hydrogen chloride is added. The solution is
cooled to 0°C and seeded. The crystals are collected
to give 11.19 g of crude product, mp 103-114°C. The
crystals are recrystallized 2 times: first at a ratio
of 1g/4ml of ethyl alcohol, second at a ratio of l1lg/5ml
of ethyl alcohol to give 9.38 g of the desired product
as gray crystals. -
mp 121-125%.
1y NMR(CDC1,):§ 7.20(d,2H,J=3,MePh-H); 7.08(d,2H,J=3,
MePh-H); 6.96(m,3H, (MeO) 2Ari!) ;s 6.8(m,2H,isoindolePh-H) ;
4.93(br,zﬂ,isoindole-caz), 4.12(br,28,isoindole-CHz):
3187(m,12H,(0c33)4), 3.15(br,23,¢-CH2): 2.32(s,3H,
Phcns); 2.22(br,2H,ﬁ-gHz); 1.97(br,2n,x-CH2):
1.55 (m,2H,e-CH2) ;7 1.42 (m,ZH,s-cx-Iz) .
MS(FAB): m/2
Calcd for c3zn3suzo4s 547.2630
Found 547.2630
calcd for C,,H,.N,0,S HCl H,O:

C=63.93, H=6.87, N=4.66, Cl=5.90, S§=5.33
Found C=64.22, H=6.57, N=4.59, Cl=5.74, S=5.39

Example 28

tetrahydro-6-methoxvisoquinoline

To a solution of 19.2 g of 6~hydroxy-7-
methoxy-liz,3,4-tetrahydroisoquinoline_in 425 ml of
pyridine is added 48.4 g of t-butyl-dimethylsilyl-
chloride and 0.5 g of 4-N,N-dimethylaminopyridine. The
solution is heated to reflux for 3.5 hours and the
volatiles removed at 70°C by distillation. The residue
is partitioned between aqueous potassium bicarbonate
and ethyl acetate. The organic layer is washed with
water, dried (magnesium sulfate) and the volatiles re-
moved in vacuo. The residue is suspended in diethyl
ether, filtered and washed with hexane. The_filtrate
is evaporated and the residue distilled via Kugelrohr
at 150 mm and 120-130°C to afford 26.2 g of the desired
product as a colorless oil. -
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MS(CI): m/z 294 (MH+).
calcd for ¢, ¢H,;,NO,S1 1/4H,0:
C=64.49, H=9.31, N=4.70, Si=9.43

Found C=64.46, H=9.03, N=4.70, Si=9.52
Example 29

The procedure of Example 3 is repeated using
2.5 g of a~(5-chloropentyl-3,4-dimethoxy-a~[ (4-methyl~-
phenyl)thio]benzeneacetonitrile and 2.54 ¢ 7-[[(1,1-
dimethylethyl)dimethylsilyl]oxy]-1,2,3,4~
tetrahydro-6-methoxyisoquinoline. This affords 1.2 g
of the desired product as a light yellow oil.
MS(CI): m/z 661 (MH+).
3gH5,N,0,581  1/4H,0:

C=68.59, H=7.95, N=4.21, S=4.81, Si=4.22

Found C=68.73, H=7.69, N=3.99, S=4.36, Si=3.78

. To a solution of 1.0 g of a—(3,4~-dimethoxy-
phenyl)~7-{[ (1, 1-dimethylethyl)dimethylsilyl]oxy]-3,4-
dihydro-s-methoxy-a-f(4-methy1pheny1)thio]-z(1H)—
isoquinolineheptanenitrile in 30 mL of tetrahydrofuran
is added 3.02 mL of a 1.0 M solution of tetrabutyl-

ammonium fluoride in tetrahydrofuran. This is sealed
and stirred for 5 hours. ' The reaction mixture is eva-
porated and the residue taken up in ethyl acetate. The
solution is washed three times with water, and the or-
ganic phase is separated and evaporated. The gum re-
maining is redissolved in chloroform and the solution
evaporated in vacuo at 66°Cc. This process is repeated
twice more affording 0.83 g of the desired product as a
brown gum.
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MS(CI): m/z 547 (MH+).

Ca;cd for c32H38N204S ;/2320: -

C=69.17, H=7.07, N=5.04, S=5.76
Found (€=69.25, H=6.88, N=5.10, S=5.66
‘Example 31

quinolineheptanenitrile

To a solution of 0.583 g of a-(3,4-dimethoxy~-
phenyl)~3,4-dihydro-7-hydroxy-6-methoxy-a-[ (4-methyl-
phenyl)thio]-2(1H) -isoquinolineheptanenitrile in 20 mL
of N,N-dimethylformamide is added 0.051 g of 60% sodium
hydride in oil and the solution stirred for 1 hour. To
this solution is added 0.34 g of freshly prepared 2-
dimethylaminoethylchloride and 0.60 g of potassium
iodide. The solution is stirred at room temperature
for 18 hours and then the volatiles are removed at re-
duced pressure. The residue is dissolved in a minimum
amount of ethyl acetate and 5 volumes of diethyl ether
is added. This solution is passed through a short pad
of hydrous magnesium silicate and the volatiles are
removed at reduced pressure. The residue is chromato-
graphed on silica gel using a gradient of diethyl ether
to ethyl acetate to methyl alcohol. This afford 0.14 g
of the desired product as a clear glass. MS(Hi res):

m/z
Caled for C, H,.N.O0,S 617.3287
Found ) 617.3302
Example 32
7=(2= - - t -3,4~-
heptanenitrile

A 0.93 g portion of a-(3,4~-dimethoxyphenyl)-
3,4-dihydro-7-hydroxy-6-methoxy-a~[ (4-methylphenyl-
thio]-2(1H)~isoquinolineheptanenitrile is dissolved in
25 mL of 2-butanone and 1.20 g of 2-chloroethyltosylate
is added. Next, 0.72 g of potassium carbonate is add-
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ed followed by 1.7 mL of 1N sodium hydroxide solution.
This mixture is heated to reflux, for 6 hour with stir-
ring, and then at ambieht temperature for 16 hours.

The solvent is evaporated at 50°¢ in vacuo and the re-
sidue partitioned between diethyl ether and water. The
organic phase is washed twice with water, dried with
magnesium sulfate, filtered, and evaporated in vacuo to

" give an oil. The residue is chromatographed on a col-

umn of silica gel and eluted with ethyl acetate to af-
ford 0.43 g of the desired product as a colorless gum.
MS(Hi res): m/z

calcd for C,,H,,N,0,C1S  608.2476

Found 608.2483

calcd for C,,H,.N,O0,C1S:

34741274
C=67.03, H=6.78, N=4.60, Cl=5.82, S=5.26

' Found C=66.96, H=6.87, N=4.55, Cl=5.56, S=5.09

N Example 33

isoquinolineheptanenitrile .

To a solution of 0.061 g of imidazole in 5.0
nL of N,N-dimethylformamide, with stirring under argon,
is added 36.0 mg of 60% sodium hydride in oil. After
45 min., a solution of 0.366 g of 7-(2-chloroethoxy)-a-
(3,4-dimethoxyphenyl) -3, 4-dihydro-6-methoxy-a-[ (4~
methylphenylthio}-2 (1H) -isoquinolineheptanenitrile in
7.0 mL of N,N-dimethylformamide is added. The resul-
tant solution is stirred for 2 days at ambient tempera-
ture. The #olatiles are removed at 55°¢ in vacuo, and
the residue is partitioned between chloroform and
water. The organic phase is washed again with water,
dried with magnesium sulfate, filtered, and evaporated
producing an oil. The oil is chromatographed on a
column of silica gel and eluted with chloroform/meéhyl
alcohol (98:2). This affords of 0.144 g of the de-
sired product as a colorless oil.
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MS(Hi res): m/z
Calcd for C37H46N4OSS ' 640.3083
Found 640.3144

To a solution of 0.8 g of a-(3,4-dimethoxy-
phenyl)-3,4-dihydro-7-[2-(1H-imidazol~1-yl) ethoxy]-6~
methoxy-a-[ (4-methylphenyl)thio]-2(1H)-isoquinoline~
heptanenitrile in 100 mL of diethyl ether and 5 mL of
ethyl alcohol is added 0.83 mL of 4.5M hydrochloric
acid in ethyl alcohol. The solution is stirred for 20
minutes and the white precipitate is collected and
washed three times with small portions of diethyl
ether. The so0lid is dried jn vacuo affording 0.84 g of
the desired product as a white solid.
mp 70°C (dec).

Calcd for Cu Hyq oM 06SCly ,q°
C=60.00, H=6.77, N=7.57, Cl1=8.38, S=4.32
Found C=60.10, H=6.86, N=7.21, Cl=8.78, 5=4.28

The procedure of Example 4 is repeated using
1.77 g of a-(3,4-dimethoxyphenyl)-3,4~-dihydro-6,7-di~-
methoxy-a-[ (4-methylphenyl)thio]-2 (1H)~-isoquinoline-
hexanenitrile. This affords 2.4 g of the desired prod-
uct as a cream colored solid.

- mp 114-117%c.

MS(CI): m/z 546 (M-HCl).
Calcd for C3ZH39N204c1= .
’ C=65.91, H=6.74, N=4.80, Cl=6.08, S=5.50

Found C=65.66, H=6.90, N=4.60, Cl=5.90, S=5.43
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thiolbenzeneacetonitrile
The procedure of Example 15 is repeated using

3.8 g of 3,4-dimethoxy=-a-[(4-methylphenyl)thio}benzene-
acetonitrile and 2.66 g of l-bromo-5-chlorocheaxane.
This affords 4.35 g of the desired product as a color-
less oil. '
MS(CI): m/z 435(M+NH,).
Calcd for c23H28N02c18 1/8H (o H

C=65.74, H=6.78, N=3.33, Cl=8.44, S=7.62
Found C=65.61, H=6.60, N=3.19, Cl=8.18, S=8.02

The procedure of Example 3 is repeated using

4.3 g of a=-(S5-chlorohexyl) -3, 4~-dimethoxy=-a~[ (4-methyl-
phenyl) thio]benzeneacetonitrile and 4.25 g of 6,7~
dimethoxy-1,2,3,4~-tetrahydroisoquinoline hydrochloride.
This affords 3.05 g of the desired product as a golden
gum. ‘
MS(CI): m/z 575.
Calcd for C34H42N204S 1/8H (o H

C=70.77, H=7.38, N=4.86, S=5. 56
Found .C=70.38, H=7.59, N=4.69, S=5.33

To a solution of 13.72 g of 1,2-dimethoxy-4-
[[(4;methy1pheny1)thio]methyl]benzene and a crystal of
phenanthroline in 250 mL of tetrahydrofuran (dried over
3A sieves), under nitrogen at'-78°c, is added 21.0 mL
of 2.5 M n-butyl lithium/hexane via a syringe. After
10 minutes, the brown solution is warmed to 0°c for 1
hour, then it is recooled to -78°¢c and 8.02 mL of 1~
bromo-3-chloropropane is added via syringe. The re-
action is permitted to warm to room temperature
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. overnight. To the now light yellow reaction mixture is

added 10 mL of ethyl acetate and the resulting solution
concentrated jin vacuo. The residue is partitioned be-
tween ethyl acetate and water, the organic phase dried
(sodium sulfate) and concentrated in vacyo to a yellow
oil. Purification by chromatography on silica gel with
gradient elution progressing from hexane to chloroform
to. methyl alcohol, repeated three times, affords 16.47
g of the desired product as a yellow 011.
MS(CI): m/z 227 and 229(MH (-TolSH)) .
Calcd for C19H2301028 1/8H20.

| c=63.80, H=6.59, Cl=11.15, S=8.95
Found C=63.68, H=6.44, Cl=10.89, S=8.98
14 NMR(CACl,):6 7.15(d,2H,J=8,2MePhH); 7.02(d,2H,J=8,2
MePhH); 6.72(m,3H,ArH); 4.01(t,1H,1-CH); 3.86(s,3H,
ArocH,); 3.82(s,3H,AroCH;); 3.49(t,2H,CH,~Cl); 2.29
(s,3H,Ar-CHa): 2.05(m,23,2-CH2); 1.82(m,2H,3-CH2).

To 4.6 g of 6,7-dimethoxy-1,2,3,4~tetrahydro-
isoquinoline in 50 mL of 2-pyrrolidinone is added 1.4 g

~ of .potassium carbonate, 0.1 g of potassium iodide and

3.51 g of 4-[4~chloro-1-[ (4-methylphenyl)thio]butyl]-
1,2-dimethoxybenzene. The mixture is stirred and
heated at 95°C for 24 hours and then is poured into 400
nL of water and extracted with six 60 mL portions of
chloroform. The combined extracts are washed with
brine, dried (sodium sulfate) and concentrated under
high vacuum to give 8.85 g of brown oil. Chromato-
graphy on silica-gel with gradient elution progressing
from hexane to chloroform to methyl alcohol, repeatgd
four times, affords 0.61 g of the desired product as a
yellow oil.
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MS(Hi res):m/z

Calcd for C3°H37NO4S 507.2527

Found 508.2527 (M+H) .

- Calcd for C.,.H..NO,S:

30737774
C=70.36, H=7.38, N=2.74, S=6.25

Found C€=70.45, H=7.46, N=2.86, S=6.20
Example 40

dimethoxybenzene .
A solution of 13.72 g of 1,2-dimethoxy-4-

[[ (4-methylphenyl)thio]methyl]benzene in 200 mL of
tetrahydrofuran (dried over 3A sieves), under nitrogen,
is cooled to -78°c and 30 mL of 1.7 M t-butyl lithium
is added. After 30 minutes, the solution is trans-
ferred, via a canula, into a stirred solution of 14.0
mL of 1,5-dibromopentane in 25 ml of tetrahydrofuran,
under nitrogen at -78°C. The reaction is slowly warmed
to room temperature, and the reaction is quenched by
the addition of 4 mL of acetone. The reaction is con-
centrated in vacuo and the residual material is dis-
solved in ethyl acetate and is washed with brine. Dry-
ing (sodium sulfate) and solvent removal affords 33.22
g of oil. The residue is purified via chromatography
on silica gel with gradient elution progressing from
hexane to chloroform to methyl alcohol to afford 10.82
g of the desired product as a tan gum.

MS(FAB): m/z 299 (M-TolSH).

- 2 2> LE Leiid ',,,!' !,Ji',!' 4 =jelelp e 1ne
The procedure of Example 39 is repeated using
2.12 g of 4-[6~Bromo-1-[ (4-methylphenyl)thio]lhexyl]-
1,2-dimethoxybenzene and 2.3 g of 6,7-dimethoxy-
1,2,3,4-tetrahydroisoquinoline hydrochloride. This
affords 1.6 g of the desired product as a light yellow
oil.
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MS(Hi res): m/z
Calcd for C32H41NO4S. 535.2756
Found 536.2834 (M+H) .
Calcd for-c3234lno4s:
€=70.13, H=7.83, N=3.07, 5=5.62
Found C=70.15, H=7.51, N=2.79, 8=5.25
| - Example 42
methvlphenvl)thiolethyllbenzoic acid
To a cold (-78°C) solution of 1.86 g of
3,4~-dimethoxy-a~[ (4-methylphenyl)thio]benzene
acetonitrile in 15 mL of tetrahydrofuran is added
drop-wise a solution of 2.9 mL of n-butyl lithium (2.2

M) in hexane. This solution is stirred at -78°¢c for 35

- minutes. A solution of 0.67 g of m-carboxybenzyl bro-

mide in 5 mL of anhydrous tetrahydrofuran is added
drop-wise, stirred at -78°C for 40 minutes and then at
room temperature for 15 minutes. The mixture is
quenched with water and extracted with ethyl acetate.
The ethyl acetate extract is washed with brine, drieq
and filtered. The filtrate is evaporated in wvacuo to
yield a yellow oil. This oil is purified by flash
chromatography using methylene chloride/methyl alcohol
(95:5) to yield 1.15 g of the desired product as a yel-
low foam.

-1H NMR(CDC13)36 7.95(4,1H,Ar); 7.73(s,1H,Ar); 7.36-7.2
(m,2H,Ar):; 7.1(d4,2H,Ar); 6.98-6.92(m,2H,Ar); 6.75(4,1H,
Ar):; 3.87(S,BH,OCH3): 3.83(5,3H,OCH3): 3.49(s,2H) :
2.34(s,3HCH,). - :

A mixture of 1.0 g of 3-[2-cyano-2-(3,4-di-
methoxyphenyl)-2-{ (4-methylphenyl)thio]ethyljbenzoic
acid and 0.7 mL of borane methyl sulfide complex (10M)
in 5 mL of tetrahydrofuran is stirred at room tempera-
ture for 18 hours. The mixture is quenched with methyl
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alcohol, treated with hydrogen chloride éas, stirred
and the solvent is evaporated to iield a white foam.
The foam is dissolved in water, basified with 5N sodium
hydroxide and extracted with ethyl acetate. The ethyl
acetate extract is washed with brine, dried and filte-
red. The filtrate is evaporated in vacuo to yield a
yellow'oil. This oil is purified by flash chromato-
graphy using 2% methyl alcohol in methylene chloride to
yield 0.55 g of the desired product as a colorless oil.
Calcd for C, H, NSO,: |
. C=71.57, H=6.01, N=3.34, Cl=7.64
Found ¢$=71.25, H=6.01, N=3.26, Cl=7.50
~ "Example 44
methvlphenvl) thiolbenzene propane nitrile
A mixture of 0.1 mL of thionyl chloride and
0.12 mL of N,N-dimethyl formamide is stirred at room
temperature for 30 minutes. A solution of 0.34 g of
a-(3,4-dimethoxyphenyl) -3~ (hydroxymethyl) -a-[ (4-methyl-
phenyl)thio]benzene propane nitrile in 1.0 mL of
N,N-dimethylformamide is added to the above mixture and
the resulting mixture is heated at 70°%¢ for 17 hours,
cooled, poured into water and extracted with diethyl
ether. The diethyl ether extract is washed with brine,
dried and filtered. The filtrate is evaporated in
vacuo to yield an oil. This oil is purified by flash
chromatography using 10% ethyl acetate in hexane to
yield 0.27 g of the desired product as a colorless oil.

Calcd for c25H24N80102=

C=68.56, H=5.52, N=3.20, Cl=8.09, S=7.32
Found C=68.33, H=5.50, N=3.16, Cl1=8.18, S=7.32

Example 45
3= - -6, 7=-dime - -iso o -
~dim - -me olb ne-
propanenitrile

A mixture of 0.21 g of 3~(chloromethyl)-a—
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(3,4-dimethoxyphenyl) -a-{ (4-methylphenyl)thio]benzene
éropane nitrile, 0.091 g of 6,7-dimethoxy-1,2,3,4~-
tetrahydroisoquinoline and 0.3 g of anhydrous potassium
carbonate in 2.0 mL of N,N-dimethylformami&e is heated

" at 85°c for 4 hours, cooled, poured into water and ex-

tracted with ethyl acetate. The ethyl acetate extract
is washed with brine, dried and filtered. The filtrate
is evaporated jin vacuo to yield an oil. This oil is

'purified by flash chromatography with 1.5% methyl alco-

hol in chloroform to yield 0.18 g of the desired prod-
uct as a yellow glassy solid. :
MS(FAB): m/z 595(M+H). )

13 NMR(C§013):8 7.35-6.88(m,10H,Ar); 6.73-6.70(4,1H,
Ar): 6.58(s,1H,Ar); 3.86-3.79(m,12H,4-0CH,); 3.58-3.50

 (2s,4H); 3.3(s,2H); 2.78-2.55(2m,4H); 2.32(s,3H,CH,).

To a solution of 4.23 g of 4-[6-bromo-1-{ (4~
methylphenyl)thiolhexyl]-1,2-dimethoxybenzene in 40 mL
of acetonitrile is added 3.88 g of 6-methoxy-1,2,3,4-
tetrahydroisoquinoline, 1.74 mL of diisopropylethyl-
amine and 0.01 g of sodium iodide. The solution is
heated to reflux for 43 hours and cooled to room tem-
perature. The reaction mixture is partitioned between
chloroform and aqueous potassium carbonate and the or-
ganic layer is dried over magnesium sulfate. The
volatiles are removed at reduced pressure and the resi-
due chrdmatographed on silica gel using a gradient
elution of hexane to chloroform to methyl alcohol. The
residue from the chromatography is dissolved in diethyl
ether and passed through diatomaceocus earth. This af-
fords 4.4 g of the desired product as a yellow oil.
MS(FAB): m/z 506 (M+H).

Calcd for c31H39N03S:
C=73.62, H=7.77, N=2.77, $=6.34
Found C=73.37, H=7.88, N=2.70, S=6.13
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The procedure of Example 46 is repeated using

3.67 g of 4-[6-bromo-1-{ (4-methylphenyl)thio]lhexyl]~-
1,2~dimethoxybenzene in 40 mL of acgtonitrile and 2.65
g of 6,7-methylenedioxy-1,2,3,4~-tetrahydroisogquinoline.
This affords 4.13 g of the desired product as a yellow
gum.
MS(CI): m/z S520(M+H').
Calcd for c31837N04s _7/8H20=

C=69.53, H=7.15, N=2.57, S=5.84
Found C=69.54, H=7.30, N=2.62, S=5.98

Example 48

methoxybenzene

. The procedure of Example 40 is repeated using
44.0 g of 1,2-dimethoxy=-4~-[[ (4-methylphenyl)thio]-
methyl]benzene and 46.15 g of 1,6 dibromohexane. This
affords 36 g of the desired product as a yellow oil
contaminated with 24.8% of the starting material,
1,2-dimethoxy-4~[ [ (4-methylphenyl)thio]methyl]benzene.

Example 49
- - - e '] - - + 3 -
- - - -dimethoxy-1H-is

- A mixture of 1.79 g of 4-[6-bromo-1-[ (4~
methylphenyl)thio]heptyl]-1,z-dimethoxybenzene,'3.29 g
of 5,6-dimethoxyisoindoline, 25 mL of acetonitrile, and
1.74 mL of N,N-diisopropylethylamine is heated under
reflux for 2 days. The reaction is concentrated in
vacuo and the black residue partitioned between chloro-
form and aqueous ammonia. The organic layer is dried
(sodium sulfate) and the solvent removed at reduced
pressure. Chromatography on silica gel with gradient
elution progressing from hexane to chloroform to methyl
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alcohol, twice, gives 1.34 g of the desired product, as
a brown gum.
MS(Hi res): m/z
Calcd for C3284INO4S 535.2756
Found 535.2723
Calcd for C,,H,,NO,S H,O
C=69.41, H=7.83, N=2,53, §=5.78

Found C=69.59, H=7.51, N=2.53, S=6.19

-7- - -y e -’ -

The procedure of Example 49 is repeated using
5.22 g of 4-[6-bromo-1-[ (4-methylphenyl)thiojheptyl]-
1,2-dimethoxybenzene, 3.29 g of 6,7-dimethoxy-1,2,3,4~
tetrahydroisoquinoline hydrochloride. This affords
2.49 g of the desired product as a yellow gunm.
MS(HI res): m/z
Calcd for c33n43no4s 549.29126
Found _ 549.291
Calcd for C,,H,,NO,S H,0

C=69.81, H=7.99, N=2.47, S=5.64

Found C=70.19, H=7.83, N=2.41, S=5.70
Example 51
1.2.3,4-tetrahvdroisoquinoline

_ A mixture of 1.0 g of 1,2,3,4-tetrahydro-6,7-
isoquinolinediol hydrobromide and 2.45 g of t-butyl
dimethylsilyl chloride in 25.0 mL of pyridine is heated
under reflux for 4.5 hours, cooled, poured into water
and extracted with diethyl ether. The diethyl ether
extract is washed with brine, dried, filtered. The
filtrate is evaporated to yield a brown oil. This oil
is purified by Kugelrohr distillation to yield 1.6 g of
the desired product as a yellow solid, b.p. 155°c,
350 torr.
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The procedure of Example 49 is repeated with

1. 24 g of 6,7-bis[[(1,1-dimethylethyl)dimethylsilyl]-
oxy}-1,2,3,4-tetrahydroisoquinoline and 1.83 g of
1-bromo-7-(3, 4~-dimethoxyphenyl)-7-[ (4-dimethoxyphenyl) -
thiojheptane. This affords 2.0 g of the desired prod-
uct as an orange oil. '
Calcd for C43H67NSSi 0 0.2M CH Cl

_ C=67.63, H=8. 86, N=1, 83, Cl=1 85, S=4 18
Found C=67.17, H=8.97, N=1.81, Cl-1.86, S=4.23
1y NMR(CDC1,):§ 7.15-7.12(d,2H,Ar); 7.02-6.99(d,2H,
Ar): 6.72(s,2H,Ar); 6.53(s,1H,Ar); 6.45(s,1H,Ar);
4.0(t,1H); 3.85(8,3H,OC33): 3.81(3,3H,OCH3); 3.45(s,
2H); 2.75(t,2H); 2.45-2.37(m,2H); 2.28(8,BH,C33)3
1.9-1.2(m,10H); 0.96(8,18H,C83);_0.15(8,123,033).

_ :
- -t a - - - -
isoquinoline dicarboxviate

A mixture of 1.95 g of 6,7-bis[[(1,1~-
dimethylethyl)dimethylsilyjoxy]=-2=-[7-(3,4~dimethoxy-
phenyl)~7-[ (4-merylphenyl)thio]heptyl]-1,2,3,4~tetra-
hydroisoquinoline and 10.0 mL of 1M tetrabutyl ammonium
fluoride in 25 mL of tefrahydrofuran is stirred at room
temperature for 2.5 hours, poured into water and ex-
tracted with ethyl acetate. The ethyl acetate extract
is washed with brine, dried, filtered and filtrate is
evaporated to yield 1.8 g of brownish-black oil. The
oil is taken up in 60 mL of acetone, 1.8 g of anhydrous
potassium carbonate is added, followed by the addition
of 0.83 g of diethyl dibromomalonate. The resulting
mixture is stirred at room temperature for 5 hours,
filtered and the filtrate is evaporated in vacuo to
yield a brown oil. This oil is purified by flash
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Calcd for C_ ,H,.NSO

chromatography with 2% methyl alcohol in chloroform to
yield 0.42 g of as a brown oil.
MS(FAB): m/z 678 (M+H). _
Calcd for c3ax47nsoa 0.3M CH2c12:
C=65.40, H=6.82, N=1.99, Cl=3.02, S=4.56

Found C=65.23, H=6.73, N=1.93, Cl=2.66, S=4.55

A mixture of 0.31 g of diethyl-6-[7-(3,4-di-
methoxyphenyl)-7-[ (4-methylphenyl)thiojheptyl]-5,6,7,8-
tetrahydro-1,3-dioxolo [4,5-g]isoquinoline di-
carboxylate and 0.045 g of lithium borohydride in 20 nL
of tetrahydrofuran is stirred at room temperature for 3 °
hours, poured into water and the solvent evaporated in
vacuo. The resulting mixture is extracted with
methylene chloride. The methylene chloride extract is
dried, filtered and the filtrate is evaporated in vacuo
to yield a yellow oil.. This oil is purified by flash
chromatography using 2% methyl alcohol in methylene
chloride to yield 0.1 g of the desired product as a
white foam.

1.0M Hzo:

34743 6

C=66.75, H=7.41, N=2.29, S=5.24
Found C=67.03, H=7.66, N=2.12, S=5.20

The procedure of Example 49 is repeated using
0.345 g of tetrahydropapaverine hydrochloride and 0.30
g of a-(5-iodopentyl)-3,4-dimethoxy-a—-[ (4-methyl-
phenyl)thio]benzeneacetonitrile. This affords 0.263 g
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of the desired product as a yellow oil.
MS(Hi res): m/z .
Calcd for C, . H..N_SO 711.34678

42750726
Found . 711.3453
Example 56

To a cold (0-5°C) solution of 1.52 g of
veratrole in 15 mL of methylene chloride is added 2.66
g of anhydrous aluminum chloride in portions so as to
maintain the temperature at 0°c. Then a solution of
1.93 g of adipic acid chloride, monoethylester in 10 mL
of methylene chloride is added drop-wise. The resulting
mixture is stirred at 0°C for 4 hours and allowed to
warm to room temperature overnight. The mixture is
poured into mixture of ice and concentrated hydrochlo-

"ric acid, stirred and two layers are separated. The

aqueous layer is extracted with methylene chloride and
the combined methylene chloride layer is washed with
brine, dried, and filtered. The filtrate is evaporated
to an oil. This oil is purified by flash chromato-
graphy, affording 2.76 g of the desired product as a
white solid.
mp 50-52°C.
Calcd for clsuzz 5%

C=65.29, H=7.53:
Found C=65.39, H=7.60

Example 57
- =-E-oxo-benze _

A mixture of 2.5 g of ethyl 3,4-dimethoxy-E-
oxo-benzene hexanoate and 16 mL of 10% alcoholic sodium
hydroxide is stirred at room temperature for 3 hours.
The mixture is diluted with water and the ethyl alcohol
is removed at reduced pressure. The solution is acid-
ified with concentrated hydrochloric acid. The solid
obtained is collected by filtration, washed with water
and dried to afford 2.2 g of the desired product as a
beige solid. '
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mp 123-125°.

Ca¥cd for cul-llso5

C=62.72, H=6.84

- Found C=62.67, H=6.73

Example 58

-6,7= o
To a suspension of 1.73 g of 6,7-dimethoxy-
1,2,3,4~tetrahydroisoquinoline hydrochloride in 20 mL
of N,N-dimethylformamide is added 4.2 mL of triethyl-
amine. The solution is stirred for 5 minutes, cooled
with ice bath and 2.0 g of 3,4-dimethoxy-E-oxo-benzene
hexanoic acid is added, followed by the addition of 1.5

g of'diefhylcyanophosphonate. The ice bath is removed

and the mixture is stirred at room temperature over-
night. The mixture is poured into water and extracted
with ethyl acetate. The ethyl acetate extract is
washed with 2N hydrochloric acid, a saturated solution
of sodium bicarbonate, brine, and dried. The solvent is
removed to afford 3.15 g of the desired product as a
white solid..

mp 101-103°%.

1H NMR(CDC1,):5 7.60-7.53(m,2H,Ar); 6.9-6.86(m,1H,Ar);
6.63-6.6(m,2H,Ar); 4.65-4.56(2s,0H); 3.95-3.93(m,6H,
OCH ) 3.87-3.85(m,6H, OCH3). 3.83-3.67(2t,2H);

2. 99(t 2H); 2.84~-2.75(2t,2H): 2.47(t,2H): 1.88-1. 76
(m,4H).

A mixture of 1.4 g of 2-[6-(3,4~-dimethoxy-
phenyl) -1, 6-dioxohexyl-1,2,3,4~-tetrahydro-6,7-
dimethoxyisoquinoline] and 0.28 g of sodium borohydride
in 25 mL of methyl alcohol is stirred at room tempefa-
ture overnight. The mixture is poured into water and
extracted with ethyl acetate. The ethyl acetate ex-
tract is washed with brine, dried and filtered. The
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filtrate is evaporated to afford 1.4 g of the desired
product as a colorless oil.

To a solution of 1.0 g of 2-[6~(3,4~ -
dimethoxyphenyl) -6~-hydroxy]-1-oxochexyl]-1,2,3,4~tetra-
hydro-6,7-dimethoxyisoquinoline in 10 mL of 1,2-
dichloroethane is added 0.72 g of zinc iocdide, followed
by the addition of 0.30 g of cyclohexyl mercaptan. The
resulting mixture is stirred at room temperature for 1
hour, poured into water and extracted with methylene
chloride. The methylene chloride layer is washed with
sodium hydroxide, brine, dried.and evaporated to afford
1.06 g of the desired product as a glassy solid.
Caled for C,,H,,NSO.:

C=68.73, H=8.00, N=2.,59, S=5.92
Found C=68.35, H=7.95, N=2.42, S=5.87

A mixture of 0.959 g of 2-[6-
(cyclohexylthio)-é—(s,4-dimethoxypheny1)-1-oxohexy1]-1-
+2,3,4-tetrahydro-6,7-dimethoxyisoquinoline and 0.35 mL
of borane-methylsulfide complex (10M) in 10 mL of
tetrahydrofuran is heated unaer reflux for 2 hour,
cooled and quenched with methyl alcochol. The volatiles
are removed in vacuo. The residue is taken up in 10 mL
of ethyl alcohol, 8 mL of 1N sodium hydroxide is added
and the resulting mixture is heated under reflux for 2
hours. The solution is cooled, diluted with water and
extrated with ethyl acetate. The ethyl acetate extract
is washed with brine, dried and filtered. The filtrate
is evaporated to yield an oil. This oil is purified by
flash chromatography using 2% methyl alcohol in
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methylene chloride affording 0.71 g of the desired
product as a light yellow oil.
Calcd for C,.H, NSO, 0.SMEtOH:

31745 4
C=69.78, H=8.78, N=2.54, S=5.82

‘Found. C=69.72, H=8.81, N=2.47, S=5.88

The procedure of Example 3 is repeated using
2.7 g of a-(5-chloropentyl)-a-(cyclohexylthio)-3,4-di-
methoxybenzeneacetonitrile and 2.53 g of 6,7~
dimethoxy-1,2,3,4~tetrahydroisoquinoline hydrochloride.
This affords 2.5 g of the desired product as a light
yellow oil.
MS(CI): m/z 553(MH').
Calcd for c32344uzs 4t
C=69.53, H=8.02, N=5,.,07, S=5.80

Found C=69.39, H=8.26, N=4.78, §=5.50

The procedure of Example 60 is repeated using
1.4 g of 2-[6-(3,4-dimethoxyphenyl)~6~-hydroxy]-1-oxo-
hexyl]-1,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline and
0.44 g of benzyl mercaptan. This affords 1.5 g of the
desired product as a colorless oil.
Calcd for C32H39NSO5 0.1M EtOAc:
) C=69.67, H=7.18, N=2.51, S§=5.74
Found C=69.36, H=7.46, N=2.36, S=5.98

Example 64

The procedure of Example 61 is repeated us-

ing 1.4 g of 2-[6-(3,4-dimethoxyphenyl)-1-oxo-6-

[(phenylmethyl)thio]hexyl]-l,2,3,4-tetrahydro-6,7-'
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dimethoxyisoquinoline. This affords 1.15 g of the de-
sired product as a colorless oil.
Calcd for c32H41NSO4:

C=71.71, H=7.71, N=2.61, S=5.98

Found C=71.55, H=7.81, N=2.50, S=5.92

The procedure of Example 60 is repeated using

1.4 g of 2~-[6-(3,4~dimethoxyphenyl)~6-hydroxy]-1~oxo-
hexyl])-1,2,3,4~-tetrahydro-6, 7-dimethoxyisoquinoline and
0.42 nL of 2-methyl-2-~propane thiol. This affords 1.4
g of the desired product as a white foam.
Calcd for C,gH, NSO o.;n'EtOAc:

C=65.64, H=8.18, N=2.32, S=5.31
Found C=65.61, H=8.14, N=2.40, S=5.98
1y HNMR(CDC1,) 35 6.91-6.57(m,5H,Ar); 4.63-4.5(2s,2H);
4.13-4.11(m,1H); 3.89-3.85(m,6H,0CH,); 3.78-3.62(2t,
2H); 2.81-2.27(m,2H); 2.34(t,2H); 1.92~-1.66(m,6H);
1.26(s,9H,CH,).

The procedure of Example 61 is repeated using
1.3 g of 2-[6~(3,4~-dimethoxyphenyl)~-6-[(1,1~-dimethyl-
ethyl)thio]-1-oxohexyl]-1,2,3,4-tetrahydro-6,7-
dimethoxyisoquinoline. This affords 1.08 g of the de-
sired product a colorless oil.

Calcd for C..H,.NSO,:

29743 4
C=69.42, H=8.64, N=2.79, S=6.39

Found C=69.27, H=8.90, N=2.66, S=6.25
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Example 67
-[7=(3.4-Dimetho e -7=[ (4= t -
- - ~6.7 .8~ '
trimethoxvisoquinoline

) The ptocedure of Example 49 is repeated using
5.31 g 4-[6-bromo-1~{ (4-methylphenyl)thiojheptyl]-1,2-
dimethoxybenzene, 3.29 g of 5,6-dimethoxyisoindoline
and 2.65 g of 6,7,8-trimethoxy-1,2,3,4~tetrahydro-
isoquinoline. This affords 4.52 g of the desired pro-
duct as a yellow oil. '

Hydrogen bromide gas is bubbled through a ice
cooled suspension of 1.54 g of 3-hydroxy-4-methoxy- |
benzylalcohol in 50 ml of toluene. ‘fhe- reaction mix-
ture is stirred with cooling until the solution is
saturated, approximately 20 minutes. The solution is
decanted from a reddish gum and the filtrate is concen-
trated in vacuo at a temperature below 40°C. The resi-
due (1.84 g, 85%yield) is dissolved in 50 ml of toluene
and added to a previously made room temperature mixture
of 0.12 g of tetra-n-butylammonium bisulfate, 10 ml of
1N - sodium hydroxide, 40 ml of water and 2.52 g of
p~cresol to which 1.68 g of sodium bicarbonate has been
added. The resultion 2-phase system is stirred over
night at room temperatufe. The layers are separated
and the organic phase is dried and concentrated in
vacuo to give 3.27 g of crude product. The residue is
dissolved in chloroform and washed with dilute hydro-
chloric acid, dried and concentrated in vacuo. The
residue is purified by flash chromatography (silica
gel: hexane to chloroform to methyl alcohol, gradient)
to give 1.84 g white crystals, which is recrystallized
from hexane to give 1.29 g of the desired product.
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mp 62-63.5°¢C.

MS(CI):m/z 278 (M+NH

Calcd for c15H16802
C=69.20, H=6.19, S=12.32

Found C=69.25, H=6.27, S=12.32

4)

To a solution of 11.1 g of 5-[(3~-hydroxy-4-
methoxyphenyl)methyl]-p-tolyl—thidether in 40 mL of
pyridine is added 7.46 g of t-butyldimethylsilyl chlo-
ride and 0.3 g of p-N,N-dimethylpyridine. This solu-
tion is heated to reflux for 3 hours and cooled to room
temperature. The mixture is partitioned between chlo-
roform and 1N hydrochloric acid. The organic layer is
washed with brine and dried. The solvent is removed at
reduced pressure and the residue distilled at '
161-165°C/0.03 mm affording 15.06 g of the desired
product as a clear oil.

MS(CI): m/z 392 (M+NH,™).
Calcd for c21a3°sozsi.

C=67.33, H=8.07, S=8.56, Si=7.50
Found C=67.32, H=8.02, S=8.58, Si=7.32

The procedure of Example 40 is repeated using
14.0 g of (1,1-dimethylethyl) [2-methoxy-5-[[4-methyl-
phenyl)thio]methyl Jphenoxy]dimethylsilane and 17.2 nL
of 1,6 dibromochexane. This affords 15.94 g of the de-
sired product as a yellow oil contaminated with 30% of
the starting material, 1,2-dimethoxy-4-[[ (4-methyl-

'phenyl)thio]methyl]benzene.
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The procedure of Example 49 is repeated using
10.75 g of [5-[7-bromo-1-[ (4-methylphenyl)thiojheptyl]-
2~-methoxyphenoxy] (1, 2-dimethylethyl)dimethylsilane and
11.5 g of 6,7-dimethoxy~-1,2,3,4-tetrahydroisoquinoline
hydrochloride. This affords 10.6 g of desired product

" as a tan oil.

MS(CI): m/a 650(MHT).
Calcd for cssnssnso4si:
C=70.21, H=8.53, N=2.16, S=4.93, Si=4.32
Found C=69.99, H=8.43, N=2.05; S=5.35, Si=4.57
' Example 72
- - 3 - L] L . - - -

To a solution of 10.28 g of 2-[7-[3~[[(1,1~
dimethylsilyl ]oxy-4-methoxyphenyl]-7-{ (4-methylphenyl)-
thiojheptyl]-1,2,3,4~tetrahydro-6,7-dimethoxy-
isoquinoliné in 150 mL of tetrahydrofuran is added 49
mL of tetrabutylammonium fluoride. The solution is
stirred overnight and partitioned between chloroform
and aqueous ammonium hydroxide. The organic layer is
washed with brine, dried and passed through a pad of
hydrous magnesium silicate. The solvent is removed at
reduced pressure and the residue chromatographed on
silica gel with a gradient elution going from hexane to
chloroform to methyl alcohol. The desired material is
dissolved in diethyl ether and passed through a short
hydrous magnesium silicate pad to afford after solvent
removal 8.75 g of the desired product as a brown oil.
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MS(CI): m/z 536(M+H').

Ca;cd for C3ZH41NSO4 1/2H202

C=70.56, H=7.77, N=2.57, S=5.88

- Found C€=70.28, H=7.82, N=2.72, S=5.87

1H NMR(CDC13):6 7.16(d,2H,J=8,2MePhH) ; 7.01(4,2H,J=8,

2MePhH) ; 6.85(d,1H,OH,MeOArH) ; 6.70(m,20H,MeOArH) ;
6.58(s,1H,IQArH); 6.51(s,1H,IQArH); 5.6(br,1H,O0H);
3.96(t,1H,1-CH) ; 3.83(m,9H,3AroCH,); 3.52(s,2H,IQ
1-CH,); 2.81, 2.70 (2t,4H,IQ3+4-CH,); 2.44(%t,2H,7-CH,);
2.28(s,3H,Ar-CH,); 1.87(m,2H,6-CH,); 1.55(m,2H).

' Example 73 ‘

To a stirred solution of 5.57 g of 5-[7-(3,4~
dihydro~-6,7-dimethoxy~-2 (1H) ~isoquinolinyl)-1-[ (4~
methylphenyl)thiojheptyl]-2-methoxyphenol and 2.0 mL of
2=-chloroethyl tosylate in 50 mL of 2-butanone is added
0.44 g of 60% sodium hydride in oil. The solution is
heated to reflux for 48 hours and then cooled to room
temperature. The solution is partitioned between
chloroform and brine and the organic layer dried. The
solvent is removed at reduced pressure and the residue
chromatographed on silica gel with a gradient elution
going from hexane to chloroform to methyl alcohol. The
desired fractions are concentrated, dissolved in
diethyl ether and passed through a short hydrous mag-
nesium silicate pad. The solvent is removed at reduced
pressure to afford 1.6 g of the desired product as a
light tan gunm.

MS(CI): m/z 598(M+H') and 474 (M-(TolSH)+H').
Calcd for c34a44c1nso4= '

C=68.26, H=7.41, N=2.34, C1=5.93, S=5.36
Found C=68.41, H=7.01, N=2.12, C1=5.71, S=5.15
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. To 0.76 g of imidazole in 5 mL of 4A sieve-
dried N,N-dimethylformamide is added 0.18 g of 60 %
sodium hydride in oil. When the effervescence sub-
sides, 0.26 g of sodium iodide is added, followed by

'1;12 g of 2-[7-[3-(2-chloroethoxy)-4-methoxyphenyl]-7~-

{ (4-methylphenyl)thio]heptyl]-1,2,3,4~-tetrahydro-6,7-
dimethoxyisoquinoline in 5 mL of N,N-dimethylformamide.
An additional 2 mL of N,N-dimethylformamide is used as
wash. After letting the tan solution stand for 48
hours, it is concentrated in vacuo, and the residue is
distributed between ethyl acetate and water. The or-

'ganic layer is extracted with 1N hydrochloric acid, the

acid layer basified with agqueous ammonia, and the re-
sulting oil extracted into ethyl acetate. After drying
(sodium sulfate), the extract is concentrated in vacuo
to 0.53 g of tan oil. Flash chromatography of the oil
on silica gel (gradient elution: hexane to chloroform
to methyl alcohol) gives an o0il which is taken up in
ethyl acetate, passed through a pad of hydrous magne-
sium silicate, and concentrated to leave 0.194 g of the
desired product as a yellow gum.
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MS(CI): m/z 630(MH').
Calcd for c37H47N3SO4 320:

C=68.60, H=7.62, N=6.49, S=4.94
Found C=68.83, H=7.53, N=6.32, S=4.82
H NMR(CDCl,):§ 7.62(s,1H,2-In-H); 7.12(s,1H,In-H);
7.80(d,2H,J=8,2MePhH) ; 7.08(s,1H,2-Im-H); 6.99(d,2H,
J=8,2MePhH) ; 6.76(m,2H, (MeO)2ArH); 6.64(m,1H, (MeO)
2ArH); 6.59(s,1H,IQ,ArH); 6.51(s,1H,IQ,ArH); 4.3(m,2H,
ethoxy CH,); 4.17(m,2H,ethoxy CH,): 3.95(t,1H,1-CH);
3.83(m,9H,AroCH,) ; 3.53(s,2H,IQ,1-CH,); 2.81,2.71(2t,
4H,IQ,3+4-CH,); 2.45(t,2H,1~CH,): 2.26(s,3H,Ar~CH,);
1.88(m,2H,2-CH,) ; 1.55(m,2H,6-CH,); 1.29(m,6H,3,4,5

(CHZ) 3) .‘

had, * A G S A = L4 &4 L3S/ |16 A L] a >1¢
The procedure of Example 34 is used with 0.77
g of 1,2,3,4rtetrahydro-2-[7—[3-[2-(1H-imidazol-1-yl)-
ethoxy]-4-methoxyphenyl]-7-[(4-methy1pheny1)thio]-
heptyl]-6,7-dimethoxyisoquinoline. This affords 0.32 g
of the desired product as a yellow gum.
MS(FAB): m/z 575(M").
Calcd for'ca7H47N3-SO4 .15/8HC1 Hzoz _

C=62.85, H=7.22, N=8.15, Cl=8.15, S=4,53
Found C=62.70, H=7.45, N=5.57, C1=8.11, §=4.48
Example 76

A mixture of 3.0 g of 2-[6~(3,4~dimethoxy-
phenyl) -1, 6-dioxohexyl-1,2,3,4~tetrahydro-6,7-
dimethoxyisoquinoline and 15.0 mL of ethyl magnesium
bromide (1M) in tetrahydrofuran in 20.0 mL of anhydrous
tetrahydrofuran is stirred at room temperature over-
night. The mixture is poured into a mixture of ice and
saturated solution of ammonium chloride and extracted
with diethyl ether. The'diethyl ether extract is
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washed with brine, dried, filtered. The filtrate is
evaporated to afford 3.0 g of the desired product as a
colorless oil.

The procedure of Example 60 is repeated using
of 2.7 g of 2-[6~(3,4~dimethoxyphenyl)-6-hydroxy-1-oxo-
octyl]-1,2,3,4~-tetrahydro-6,7-dimethoxyisoquinoline and
1.06 g of p-thiocresol. This affords 1.92 g of the
desired product as a white foam.

Calcd for C34H43N805 0.15M EtOAc:
C=70.31, H=7.54, N=2.37, S=5.42
Found C=69.97, H=7.58, N=2.32, S=5.34

The procedure of Example 61 is repeated using
1.7 g of 2-{6~(3,4~dimethoxyphenyl]=-6~[ (4~-methyl-
phenyl)thio]-1-oxooctyl]-1,2,3,4~tetrahydro-6,7-
dimethoxyisoquinoline. This affords 1.33 g of the de-
sired product as a colorless oil.
Calcd for C34H45NSO4 0.5M EtOH:
C=71.63, H=8.24, N=2.39, S=5. 46
Found .C=71.35, H=8.29, N=2.34, S=5.40
Example 79
4,5-Dichloro-1,2-benzenedimethanol
A 1.24 g portion of 4,5-dich1érophthalic acid
is dissolved in 40 mL anhydrous tetahydrofuran and the
solution is cooled to 0°C. To this solution is slowly
added 4 mL of borane-methyl sulfide. The reaction
flask is first warmed to room temperature, then heated
to reflux for 12 hours. The product mixture is cooled
to o°c, then slowly quenched with 50 mL methyl alcohol.
Following removal of the solvent, the residue is parti-

| tioned between 40 mL water, and 100 mL 1:1 ethyl ace-

tate tetrahydrofuran. The organic layer is washed with -
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30 mL brine, then dried over magnesium sulfate. Puri-

fication by silica gel chromatography (2:1 ethyl ace-

tate/hexane) affords 1.01 g of the desired product as a
white solid, m.p. 128-136°c.

MS(Hi res): m/z

Caled for CoH Cl,0, .45 9901

Found 205.9872
’ Example 80 -
- 's - -

A 2.53 g portion of N-bromosuccinimde is add-

" ed to 40 mL methylene chloride and 5 mL diethyl ether
_ ether. The solution is cooled to 0°C and 1.25 mL

methyl sulfide is slowly added via a syringe. A yellow
solid is formed. Following complete addition of the
methyl sulfide, the reaction mixture is cooled to
-20°c. To this is added 0.736 g of 4,5-dichloro-1,2-
benzenedimethanol. The reaction mixture is warmed to
0°C and stirred for 3 hours, followed by quenching with
30 mL of ice water. A further 30 mL of methylene chlo-
ride is added and the layers are separated. The organ-
ic layer is washed with 20 mL brine, and dried over
magnesium sulfate. Purification by silica gel
chromatography (2:1 ethyl acetate/hexane) provides 0.40
g of the desired product as a white solid.

mp 55-56°C.

MS(Hi res): m/2

Calcd for CoH.Cl,Br, ..4 ga14

Found 329.8215
Example 81

The procedure of Example 27 is used with 0.52
g of o~ (5-aminopentyl)-3,4~-dimethoxy=-a=-{ (4-methyl-
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phenyl)thio]lbenzeneacetonitrile and 0.3 g of
1,2-bis(bromomethyl)~-4,5-dichlorobenzene. This affords
0.475 g of the desired product as a yellow oil.
MS(Hi res EI): m/z .
Calcd for C36H32N202C12 554.1561
Found 554.1525
C=64.86, H=5.81, N=5.04, Cl=12.76, S=5.77
Found C=64.74, H=5.56, N=4.78, Cl=12.27, S=5.67
Example 82
- - - etho ] c

The procedure of Example 1 is repeated using
10.2 g of a-chloro-3,4-dimethoxybenzeneacetonitrile and
6;2 nL of cyclohexy mercaptan. This affords 7.8 g of
the desired product as light yellow crystals.
mp 80-82%. :
MS(CI): m/z 292(MHT).
Calcd for clsnélnozss

C=65.95, H=7.26, N=4.81, S=11.00
Found C=66.06, H=7.29, N=4.82, S=10.88
Example 83

benzeneacetonitrile

The procedure of Example 2 is repeated using
3.0 g of a-(cyclohexylthio)-3,4~dimethoxy benzeneaceto-
nitrile and 2.0 mL of bromo-séchloropentane. This af-
fords 3.1 g of the desired product as a colorless oil.
MS(CI): m/z 395(M).
Example 84

=2H-isoindole-2-he e
The procedure of Example 24 is repeated using
2.1 g of a-(s-chlorqpéntyl)-a-(cyclohexylthib)-3,4-di-
methoxybenzeneacetonitrile and 0.954 g of the potassium
salt of phthalimide. This affords 2.13 g of the de-
sired product as a colorless oil.
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Calsd for c29334N2504:

Cc=68.75, H=6.76, N=5.53, S=6.33
Found C=68.49, H=6.84, N=5.35, S=5.,98

The procedure of Example 25 is repeated using

2.0 g of a-(cyclohexylthio)-a-(3,4-dimethoxyphenyl)-
1,3-dioxo-23-isoindole-2-heptanenitrile and 3.0 mL of
hydrazine hydrate. This affords 1.32 g of the desired
product as a light yellow oil.
Calcd for C21H32N2802 0.7M Hzo:

C=64.81, H=8.81, N=7.20, S=8.24
Found C=65.04, H=8.49, N=6.98, S=8.20

To a solution of 1.12 g of a~(5-aminopentyl)-

a- (cyclohexylthio) -3, 4~-dimethoxybenzeneacetonitrile in
15 mL of N,N-dimethylformamide is added 0.7 g of
1,2-bischloromethyl-3,4~-dimethoxybenzene, 1.64 g of
potassium carbonate and 0.025 g of potassium iodide.
The solution is stirred at 90°c for 24 hours and then
cooled. The solution is poured into water and extract-
ed with ethyl acetate. The organic layer is washed
with brine, dried over sodium sulfate and the solvent
removed at reduced pressure. The residue is purified
three times via flash chromatography using methylene
chloride/methyl alcohol (98:2). The yellow oil ob-
tained is dissolved in diethyl ether and filtered
through a pad of diatomaceous earth. This affords 0.5
g of the desired product as a dark glassy solid.
MS(FAB): m/z 539.
Calcd for c31H42N2504:

C=69.11, H=7.86, N=5.20, S=5.95
Found =68.96, H=7.96, N=4.95, S=5.92



LT

10

15

20

25

30

35

Example 87
- - e - -

To a solution of 28.5 g of p-thiocresol in

- 250 mL of water is added 8.8 g of sodium hydroxide.

The solution is heated on a steam bath briefly with
vigorous stirring and then cooled to room temperature.
To this solution is added 250 of toluene, 39.7 g of a
50 % by weight solution of 3,4-methylenedioxybenzyl
chloride in methylene chloride and 3.3 g of tetra-
butylammonium chloride. This solution is stirred at
room temperature for one hour and then 4.4 g of sodium
hydroxide is added. The resulting solution is stirred
at room temperature overnight and then partitioned.
The organic layer is washed with 1N sodium hydroxide,
brine, and drie& over sodium sulfate. The solvent is
removed at reduced pressure and the residual brown oil
is purified via column chromatography using
hexane/chloroform (2:1). This affords 24 g of the de-
sired product as a clear oil. '
MS(CI): m/z 259 (MH').
Calcd for c15314ozs=
C=69.74, H=5.46, S=12.41
Found C=69.53, H=5.36, S=12.69
- Example 88
=[6=- -1-[ (4-met nyl)t =1,3- -
dioxole
The procedure of Example 40 is repeated using
23.44 g of 5-[[(4-methylphenyl)thio]methyl]-1,3~benzo-
dioxole and 24.7 nL of'1,5-dibromopentane. This af-
fords 23 g of the desired product as a clear oil.
MS(CI): m/z 408(MH').
Calcd for czoﬂszrozs:
C=58.96, H=5.69, Br=19.62, S=7.87
Found C=59.09, H=5.73, Br=19.65, S=7.80
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The procedure of Example 49 is fepeated using
4,07 g of the 5-[6-bromo-1-[ (4~-methylphenyl)thio]lhexyl-
1,3-benzodioxole and 4.6g of 4.6 g of 6,7-dimethoxy-
1,2,3,4~-tetrahydroisoquinoline hydrochloride. -This

- affords 4.2 g of the desired product as a yellow oil.

MS(CI): m/z S20(MHT).
Calcd for c31H37NO4S:

C=71.65, H=7.18, N=2.70, S$=6.17
Found C=71.52, H=7.33, N=2.72, 5=5.90

Example 990
{trifluoromethoxv)benzene
The procedure of Example 87 is repeated using

11.8 g of p-thiocresol and 9.6 g of 4-(trifluoro-
methoxy)benzyl chloride. This affords 10.9 g of the
desired product as white crystals.
mp 74-76°C.
MS(CI): m/z 299 (MH').
Calcd for clsnlarsos:

c=60.39, H?4.39, F=19.11, S=10.75
Found C=60.33, H=4.26, F=19.34, S=11.01

Example 91

methoxy)benzene .

The procedure of Example 40 is repeated using
9.95 g of 1-[[(4#methy1pheﬁy1)thio]methylj-46(tri-
fluoromethoxy)benzene and 23.0 g of 1,5-dibromopentane.
This affords 13.0 g of the desired product as a yellow
gum. : o
MS(Hi res): m/2
Ccalcd for C,.H, F.BroS 446.0527

2072273
Found - 446,.0527
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The procedure of Example 46 is repeated using
7.16 g of 1-[6-bromo-1-[ (methylphenyl)thio]hexyl]}-4~
(trifluoromethoxy)benzene and 4.6 g of 6,7-dimethoxy-
1,2,3,4-tetrahydroisoquinloine hydréchloride. This
affords 6.24 g of the desired product as a yellow gum.
MS(CI): m/z 560(MH’).
Calcd for c31H3623N035=

C=66.52, H=6.48, N=2.50, F=10.18, S=5.73
Found C=66.38, H=6.46, N=2.47, F=10.36, S5=5.84
Example 93

To a 10°C solution of 1.93 g of 60% sodium
hydride in 50 mL of N,N-dimethylformamide is added
dropwise a solution of 4.16 g of p~thiocresol in 10 mL
of N,N—dimethylformamide. The solution is stirred for
20 minutes at 5°C; then 40 minutes at room temperature.
The solution is cooled to 5°C and 5.67 g of 4-fluoro-
phenylbenzyl bromide in 10 mL of N,N-dimethylformamide
is added dropwise. The solution is allowed to warm to
room temperature overnight. The mixture is poured onto
250 mL of water and the solid collected by filtration.

- This affords after drying, 5.0 g of the desired product

as a white solia.
Calcd for c14H13FS:

C=72.38, H=5.64, F=8.18, S=Not analyzed
Found C=72.48, H=5.66, F=8.37, S=Not analyzed

Example 94
~[[6= -l (4=-Fluo -
benzene
The procedure of Example 40 is repeated using
1.39 g of 1-fluoro-4-[[4-methylphenyl)thio]methyl]-
benzene and 4.5 mL of 1,6-dibromohexane. This affords
0.49 g of the desired product as a yellow semisolid.
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IH NMR(CDC13):8 7.25-6.9(m,8H); 4.0(dd,1H):; 3.35(t,2H,
CHzBr): 2.28(s,3H,ArCHs): 1.8(m,4H); 1.3 (m,6H).
Example 95
- - - -F - - -
1.2,3,4-tetrahydro-6,7-isoquinoline
~ The procedure of Example 3 is repeated using
0.49 g of the 1-[[6-bromo-1-(4~fluorophenyl)hexyl]-
thio]=-4-methylbenzene and 0.284 g of 6,7-dimethoxy-
1,2,3,4-tetrahydroisoquinoline hydrochloride. This
affords 0.457 g of the desired product as a colorless
oil. '
1H NMR(CDCls):S 7.23-6.9(m,8H,Ar); 6.58(s,1H,Ar):;
6.51(s,1H,Ar); 4.08(m,1H), 3.83(d,6H,0CH,); 2.88-2.42
(m,6H) ; 2.69(s,3H,CH,); 1.95-1.25(m,10H).
Example 96
isoquinoline hydrochloride
To a solution of 0.63 g of 3,4-dihydro-7-
hydroxy-6-methoxy-2 (1H) ~isoquinolinecarboxylic acid,
1,1-dimethylethyl ester in 10 mL of N,N-dimethylform-
amide is added 0.092 g of 60% sodium hydride in oil.
The solution is stirred at room temperature for one
hour and then 0.578 g of benzyl bromide is added. The
solution is stirred at room temperature for 72 hours.
The volatiles are removed at reduced pressure and the
residue taken up in ethyl acetate. The solution is
washed with water and the organic layer dried over mag-

" nesium sulfate. The solvent is removed at reduced

pressure and the residue taken up in 20 nL of diethyl
ether. This solution is cooled to 0°C and 10 mL of 4.5
M hydrochloric acid in ethyl alcohol is added. The
solvent is removed at reduced pressure and the residue
taken up in a minimum amount of hot ethyl alcohol. Af-
ter cooling to room temperature, an equal volume of
diethyl ether is added. The white solids are collected
and washed with diethyl ether. This affords 0.56 g of
the desired product as a white solid, mp 217-219%.
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MS(Hi res): m/z

Calcd for C17H2°N0201 . 269.1494 .

Found 270.1494 (MH )

Calcd for C,.H, NO,Cl: :
C=65.41, H=6.64, N=4.49, Cl=11.93

Found (C=65.63, H=6.10, N=4.48, Cl=11.59

The procedure of Example 3 is repeated using
0.89 g of a-(5-chloropentyl)-3,4-dimethoxy-a-[ (4~

" methylphenyl)thio]lbenzeneacetonitrile and 0.56 g of

1,2,3,4-tetrahydro-6-methoxy-7-(phenylmethoxy) iso-
quinoline hydrochloride. This affords 0.5 g of the de-
sired product as a colorless gum. '

MS(Hi res): m/z

Calcd for C39H44N2804 636.3021

Found " 636.3087

Calcd for c39344nzso4 H2°=

C=71.53, H=7.08, N=4.28, S=4.87

Found C=71.16, H=7.05, N=4.04, S=4.77

To a dry flask is added 6.7 g of 6-hydroxy-
7-methoxy-1,2,3,4-tetrahydroisoquinoline, 4.98 g di-t-
butyl dicarbonate and 40 mL methylene chloride. The
solution is cooled to 0°C and 4.77 mL diisopropyl-
ethylamine is slowly added to the reaction mixture,
followed by 0.010 g of p-dimethylaminopyridine. The
mixture is warmed to room temperature and stirred for
15 hours. Following evaporation of the solvent, the
crude product mixture is placed directly on a silica
gel column (eluting with 5:1 hexane/ethyl acetate)
yielding 8.1 g of the desired product as a white solid.
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mp 46-49°cC.
MS(Hi res): m/2
Calcd for c21H35NO4Si 393.2335
Found ) 393.2307
Calcd for cziH35N°4Si=

C=64.08, H=8.96, N=3.56

Found C=63.81, H=8.97, N=3.48

A 6.0 g portion of 3,4-dihydro-7-[[(1,1-di-
methylethyl)dimethylsilyl]oxy]-6-methoxy-2 (1H) -
isoquinolinecarboxylic acid-1,1-dimethylethyl ester is
dissolved in 30 mL tetrahydrofuran and cooled to 0°c.
To this is added 22.8 mL of a 1.0 M solution of tetra-
butylammonium fluoride, while stirring. The reaction
mixture is brought to room temperature, and stirred for
three hours. The reaction is quenched with 10 mL
saturated sodium bicarbonate solution and 10 mL water,
followed by the addition of 20 mL diethyl ether. After
separating the layers, the aqueous phase is extracted
with 2 x 20 mL diethyl ether. The combined organic
layers are washed with 20 mL brine, and dried over
magnesium sulfate. Following removal of the solvent,
the product is purified by silica gel chromatography
(eluting with 2:1 hexane/ethyl acetate) to produce
4.15 g of the desired product as a white solid.
mp 80-83°C. :

MS(Hi res): m/z

Calcd for c15H21N04 279.1470
Found 279.1469
Calcd for c15H21N04:

C=64.50, H=7.58, N=5.01
Found C=64.47, H=7.61, N=5.19
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To a dry flask, under argon, is added 2.54 g
of 3,4-dihydro-7-hydroxy-6-methoxy=-2 (1H) -isoquinoline-
carboxylic acid 1,1-dimethylethyl ester and 20 mL dry
pyridine. The mixture is cooled to 0°C and 1.68 mL
triflic anhydride is slowly added. After warming up to
room temperature and stirring for 15 hours, the reac-
tion mixture is quenched with 70 mL water. A 100 nL
portion of diethyl ether is added, and the layers are
separated. The diethyl ether layer is washed with 2 x
30 mL 10% HC1l, 2 x 20 mL water,  and 30 mL brine.
Following removal of the solvent, the residue is puri-
fied by silica ge1 chromatography (eluting with 3:1
hexane/ethyl acetate) to produce 3.21 g of the desired
product as a white solid.
mp 100-102°c.

Calcd for c16320N°6F3s 411.0963
Found : 411.1016
Calcd for clsnzouosr3s:

C=46.71, H=4.90, N=3.40
Found C=46.88, H=5.12, N=3.33

To a flask is added 8 mL of 4.5 M hydrochlo-
ric acid/ethyl alcohol which is cooled to 0°c. fThen a
0.400 g portion of 3,4-dihydro-6-methoxy-7-[[(tri-
fluoromethyl)sulfonyl]-oxy]=-2 (1H)-isoquinoline-
carboxylic acid 1,1-dimethyl ethyl ester dissolved in
1 mL diethyl ether is added. The reaction mixture is
warmed to room temperature and stirred for an addition-
al 30 minutes. Following evaporation of the solvent,
40 mL chloroform and 25 mL aqueous sodium bicarbonate
are added to the residue. The layers are separated and
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the organic phase is dried over magnesium sulfate. The
chloroform is evaporated, yieldiné 0.303 g of the de-
sired compound as a yellow gum.

1g mMR(CDC1,):5 6.90(s,1H); 6.74(s,1H); 3.94(s,2H);
3.89(s,3H); 3.13(t,J=6,2H); 2.81(t,J=6,2H); 2.40(brs,
1H).

To 0.3 g of 1,2,3,4-tetrahydro-6-methoxy-7-

isoquinolinyl trifluoromethanesulfonic acid ester is

added 0.540 g of a-(5~-iodopentyl)-3,4-dimethoxy-a-
[(4-meth§1phenyl)thiojbenzeneacetonitrile, 10 mL
acetonitrile and finally, 0.51 mL diisopropylethyl-
amine. The mixture is brought to reflux for 15 hours.
After allowing the reaction to cool to room tempera-
ture, the solvent is concentrated in vacuo. The re-
sulting residue is partitioned between 50 mL diethyl
ether and 30 mL 1N sodium hydroxide. After separating
layers, the aqueous layer is further extracted with 30
mL dielthyl ether. The combined organic 1ayérs‘are
washed with 20 mL water and brine successively, and
dried over magnesium sulfate. Following removal of the
solvent, the product is purified by silica gel chroma-
tography (eluting with 95:5 methylene chloride/methyl
alcohol) to produce 0.402 g of the desired product as a
white foam.

MS(Hi res): m/z

Calcd for 033837N206F3sz 678.2045

Found 678.2270
Calcd for c33H37N206F3 2:
C=58.39, H=5.49, N=4.13, 5=9.45

Found C=58.32, H=5.39, N=4.05, S=9.52



s
/

10

15

20

25

30

35

To a mixture of 12.0 g of 1-methoxy-2—
(phenylmethoxy)benzene, 18.0 mL of 37% formaldehyde and

2.0 g of zinc iodide in 200 mL of diethyl ether is bub-

bled hydrogen chloride gas at a rate such that a gentle
reflux is maintained. The addition of hydrogen chlo-
ride gas is stopped after 1.5 hours and the solution
stirred for an additional 1.5 hours. The solution is
poured into ice water and extracted with diethyl ether.
The organic layer is washed with brine and dried over
sodium sulfate. The volatiles are removed to afford
15.0 g of an oil. This oil is taken up in diethyl
ether - and passed through a short pad of hydrous magne-

 sium silicate with 400 mL of diethyl ether. The

volatiles are removed and the residual oil purified
using 4% ethyl acetate in hexane. This affords 1.36 g

of the desired product as a white fluffy solid.

mp 114-116%c.

1y NMR(CDCL,) 35§ 7.46-7.31(m,5H,ATr); 6.91(s,1H,Ar);
5.15(s,2H,0CH,Ph) ; 4.69(s,1H,CH,Cl); 4.65(s,1H,CH,Cl);
3.88(s,3H,0CH,).

The procedure of Example 26 is repeated using:

1.0 g of bis(chloromethyl)-4-methoxy-5-(phenylmethoxy) -
benzene and 0.6 mL of benzyl amine. This affords 0.74
g of the desired product as a beige solid.
mp 94-96°C.
MS(FAB): m/z 346 (M+H).
Calcd for c23H23N02 0.05M CH2c12:

C=79.16, H=6.66, N=4.01

Found C=78.96, H=6.76, N=3.87



10

1S5

20

25

30

35

-97=

~Dihyro-6- ~1H=-i -5~
.To 35 mL of ethyl alcohol is added 0.5 g of
2,3-dihydro-5-methoxy-6-(phenylmethoxy)-2-(phenyl-

"methyl)~-1H-isoindole. The solution is warmed until

everything is dissolved. The solution is cooled to
room temperature and 0.13 g of 35% pallédium hydroxide
on carbon is added. The resulting mixture is shaken on
a Parr apparatus at 50 pounds per square inch for 21
hours. The solution is filtered through a pad of
diatomaceous earth and the pad washed with ethyl alco-
hol. The volatiles are removed to afford 0.209 g of
the desired product as a tan solid.

To a solution of 7.0 g of 3,4-dimethoxyaceto-
nitrile in 160 mL of anhydrous tetrahydrofuran is added
1.12 g of 50% sodium hydride in oil. After the solu-
tion is stirred at room temperature for 1.5 hours, 12.3
nL of 1,5-dibromopentane is added in one portion. The

- solution is stirred at room temperature for 3.5 hours -

and then poured into water. The mixture is extracted
with diethyl ether (2x250 mL) and the organic layer is
washed with brine and dried over magnesium sulfate.

The volatiles are removed at reduced pressure and the
residue purified via column chromatography using a gra-
dient elution from hexane to 10% ethyl acetate in
hexane. This affords 8.8 g of the desired product as a
colorless oil.
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MS(CI): m/z 448.45(MH").
Calcd for czzﬁzsarNOZS=.

C=58.92, H=5.84, N=3.12, Br=17.82, S=7.15
Found C=58.80, H=5.75, N=2.96, Br=17.59, S=7.45
'r NMR(CDC1,):5 7.25(d,2H,J=8,MePhH) ; 7.07(d,2H,J=8,
MePhH) ; 6.96(q,1H, (MeO)2Ar-4-H) ; 6.88(d,1H, (MeO) 2Ar-
2-H); 6.78(d,2H,J=8, (MeO) 2Ar-6-H) ; 3.88,3.84(2s,2H,
2ArOCH,) ; 3.35(t,2H,6-CH,Br); 2.32(s,3H,Ar=CH);
2.2(m,2H,3-CH,) s1.84(m,2H, 6-CH,) ; 1.48,1.31(2m,4H, .
5-CH,) . :

The procedure of Example 49 is.used with

- 0.209 g of 2,3~dihydro-6-methoxy-1H-isoindol~5-0l1

(Example 105) and 0.57 g of a—-(5-bromopentyl)-3,4-
dimethoxy-a-[ (4-methylphenyl)thio]benzeneacetonitrile.
This affords 0.5 g of the desired product as a gray
foamn.

MS(Hi res): m/z

Calcd for C..H,_N_,SO $33.2474

317362774
Found 533.2460

Example 108

heptanenitrile

The procedure of Example of 32 is used with
0.45 g of a-(3,4~dimethoxyphenyl) -1, 3-dihydro-5-
hydroxy-6-methoxy-a~[ (4-methylphenyl)thio]-2H-iso-
indole-2-heptanenitrile and 0.65 g of 2-chloroethyl
p-toluenesulfonafe. This affords 0.367 g of the de-

- sired product as a light brown oil.

MS(Hi res): m/z .
Calcd for C33H39N25C104 595.2397

Found 595.2391 (M+H)
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) To a solution of 0.11 g of imidazole in 6 mL
of N,N-dimethylformamide, under argon, is added 0.036 g
of 60% of sodium hydride in oil . After stirring for
40. minutes, a solution of 0.3 g of 5-(2-chloroethoxy)-
a=(3,4-dimethoxyphenyl) -1, 3-dihydro-6-methoxy=-a-[ (4~
methylphenyl)thio]-2H-isoindole-z-heptanehitrile in 8

- mL of toluene is added followed by 0.3 g of sodium

iodide. The resulting solution is heated at 75°¢ for _

) 21-hours. The solution is cooled and and poured into

water. The solution is extracted with ethyl acetate
and the organic layer washed with brine and dried over
sodium sulfate. The solvent is removed-at reduce pres-
sure and the residual oil purified via column
chromatography using a gradient elution from 4% methyl
alcohol in methylene chloride to 9% methyl alcohol in
methylene chloride. This affords 0.196 g of the de-
sired product as a beige oil. '

To a solution of 0.196 g of a~(3,4~-dimethoxy- -
phenyl)-l,3-dihydro-5-[2;(IH-imidazol-l-yl)ethoxy]-s-
methoxy-a~[ (4-methylphenyl)thio]-2H~-isoindole-2~
heptanenitrile in 0.5 mL of methylene chloride is added
5 mL of diethyl ether and then 0.17 mL of 4.5N hydro-
chloric acid in ethyl alcohol. An additional 15 mL of
diethyl ether is added and the solution stirred vigor-
ously for 1 hour. The white solid is collected by fil-
tration, washed with diethyl ether and dried. This
affords 0.166 g of the desired product as a white
solid. '
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Calcd for c36H42N4SO4 2HC1l 1.5M:
C=59.58, H=6.34, N=7.71, Cl=9.76, S=4.41
Found C=59.49, H=6.48, N=7.52, Cl=9.62, S§=4.28
Example 111
-Bromo-1- e e
A solution of 20.02 g of benzylphenylthio-
ether in 300 ml of diethyl ether is cooled, under
nitrogen, in a dry ice bath (the starting thioether
precipitates out of solution). Sixty-two ml of 1.7M
t-butyllithium , in pentane, is added and after 30
minutes most of the precipitate is re-dissolved. The
reaction mixture is warmed to 0°c for 10 minutes, but
it appears that more precipitate is being formed,
therefore the reaction is recooled to -78°c for 30
minutes. The resulting yellow solution is transferred, °
under nitrogen via canula to a cooled, -7s°c, second
flask charged with 38.5 ml of 1,6-dibromohexane in 400

‘ml of diethyl ether (200 ml of tetrahydrofuran needed

to maintain a homogenous solution). After the
addition, the reaction mixture is allowed to warm to
room temperature over 4 hours. Ten ml of ethyl acetate
and 10 ml of 2-propanol is added and the reaction is
concentrated in vacuo. The white oily residue is
dissolved in chloroform, washed with dilute hydrobromic
acid and saturated sodium chloride, dried and concen-
trated jin vacuo to give 74.6 g of crude product. The
crude product was purified 3X by chromatography (hexane
to chloroform to methyl alcohol) to give 29.26 g of
pure product.
MS(CI): m/z 362(M') and 365(M'+H).
Calcd for c19H23Brs: N
C=63.31; H=6.37; Br=21.27; $=9.09 '
Found C=63.05; H=6.49; Br=21.05; S=9.14



10

1S

20

25

30

35

The free base from 4.60 g of 6,7-dimethoxy-

1,2,3,4-tetrahydroisoquinoline hydrochloride, 3.63 g of
[ (7-bromo-1-phenylheptyl)thio]lbenzene, 50 ml of aceto-
nitrile and 2.61 ml of ethyl diisopropylamine is heated
at reflux temperature for 29 hours. The solvent is
evaporated over night and the residue is partitioned
between chloroform and aqueous ammonium hydroxide. The
organic layer is dried and concentrated in vacuo to
give 5.81 g of crude product. The residue is purified
by chromatography (silica gel: chloroform/methyl alco-
hol) to give 1.73 g of the desired product.
Calcd for c3°H37N02s:
. C=75.75: H=7.84; N=2.94; S=6.74
Found C=75.40; H=7.56; N=2.74; S5=6.96
MS(CI): m/z 476(M-H').

Example 113

benzeneacetonitrile

To a solution of 7.57 g of product from
Example 82 in 180 ml of anhydrous tetrahydrofuran,
under argon, is added 1.3 g of 50% sodium hydride in
oil. The mixture is stirred at room temperature for 1
hour; followed by the addition of 10.6 ml of 1,5~
dibromopentane and the stirring is continued for 4
hours at room temperature. The reaction mixture is
poured into 450 ml of watéer and extracted with diethyl
ether. The organic layer is washed with saturated
sodium chloride, dried, filtered and concentrated in
vacuo to give 23 g of a crude oil. The oil is purified
by chromatography (silica gel: hexane to 10% ethyl
acetate/hexane) to give 8.9 g of the desired product.
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1H-NMR(CDC13):5 7.19-7.15(m, 1H,Ar); 7.08(d,1H,Ar);
6.89-6.83(d,1H,Ar); 3.91(S,6H,4-0CH,);
3.33(t,2H,~CH,Br); 2.65(M,1H); 2.18-1.95(m, 3H);

"1.83-1.78(m,3H); 1.56~1.35(m,7H);

10 34-10 12 (m’ SH) ]

isoquinolineheptanenitrile .

A mixture, under argon, of 2.17 g of product
from Example 113, 1.8 g of product from Example 28,
13.0 ml of N,N-diidopropyl ethylamine and 80 ml of
acetonitrile is heated under reflux temperature for 8
hours. The reaction is cooled and concentrated in
vacuo and dried under high vacuum for 1 hour. The
crude residue is dissolved in 70 ml of tetrahydrofuran
and 10.0 ml of 1M tetrabutyl ammonium fluoride in
tetrahydrofuran is added and the mixture is stirred at
room temperature, under argon, for 2.5 hours. The mix-
ture is poured into water and extracted with ethyl ace-
tate. The organic layer is washed with saturated
sodium chloride, dried, filtered, and concentrated in
vacuo to give 4.0 g of a brown oil. The oil is puri-
fied by chromatography (silica gel: 1%, 1.5% and 2%
methyl alcohol/methylene chloride)to give 2.1 g of the
desired product.
Calcd for c31H42N2804=

C=69.11; H=7.86; N=5.20

Found C=68.93; H=7.82; N=5.08

Example 115
-{2- o -gq= ohe -q= -
imet =3,4-di 0=6= = =
isoquinolineheptanonitrile

A mixture, under argon, of 2.0 g of produét
from Example 114, 15 ml of 1N sodium hydroxide, 5.4 ml
of 2-chloroethyl-p-toluene sulfonate and 70 ml of
2-butanone is heated at reflux temperature for 18
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hours. The mixture is cooled, concentrated in vacuo
and the residue partitioned between ethyl acetate and
water. The organic layer is washed with saturated
sodium chloride, dried, and concentrated in vacuo to
give an oil. The oil is purified by chromatography
(silica gel: methylene chloride, 0.5%, 1.0% and 1.5%
methyl alcohol/methylene chloride) to give 1.7 g of the
desired product.
Calcd for'033H45N28c104 0.1M CH,Cl,:

C=65.20; H=7.47; N=4.59; $=5.25; Cl1=6.98
Found C=65.32; H=7.66; N=4.53; S=5.34; Cl 7.14

To a solution, under argon, of 0.59 g of
imidazole in 16 ml of N,N-dimethylformamide is added
0.185 g of 50% sodium hydride in oil. The mixture is
stirred at room temperature for 1 hour; followed by the
addition of 1.6 g of product from Example 115 in 20 ml
of toluene containing 0.10 g of potassium iodide. The
resulting reaction mixture is heated at 75°c overnight.
The solution is cooled, poured into water and extracted
with ethyl acetate. The organic iayer is washed with

saturated sodium chloride, dried, and concentrated in

vacuo to give an oil. The o0il is purified by chromato-

- graphy (silica gel: 2, 4, 6, 8 and 10% methyl

alcohol/methylene chloride) to give 1.27 g of a beige
foam. The foam is dissolved in 3.0 ml of ethyl alcohol
and 1.2 ml of 4.5M hydrogen chloride in ethyl alcohol
is added. The mixture is stirred and diethyl ether is
added. The reaction mixture is kept in the refrigera-
tor overnight. The supernatant is decanted, the oil
triturated with diethyl ether and left in the re-
frigerator for 48 hours. The solid is collected,
washed with diethyl ether and dried for 3 hours at 40%
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under high vacuum to give 1.29 g of the desired product
as a white solid.
Calecd for C,_H,.N,SO, 1.75M HCl 1M H20

3674847 4
C=60.50; H=7.30; N=7.84; S=4.49; Cl=8.68

‘Found. C=60.10; H=7.14; N=7.75; S=4.33; Cl1=8.48

Example 117

To a 5°C solution of 3,4—dimethoxypheny1
acetonitrile in 40 ml of tetrahydrofuran is added,
dropwise over a period of 20 minutes, 30.0 ml of sodium
bis(trimethylsilyl)amide. The resultion mixture is
stirred at 0-5°C for 50 minutes. A solution of 3.33 g
of 2,2’~-dipyridyl disulfide in 10 ml of tetrahydrofuran
is added, dropwise at 0-5°C. The reaction is stirred
at,5°c for 40 minutes and then at room temperature for
1.5 hours. The reaction is poured into ice water and
extracted with ethyl acetate. The organic layer is
washed with saturated sodium chloride, dried and con-
centrated in vacuo to give an oil which solidified on
sténding. The solid is dissolved in 16 ml of hot ethyl
acetate to which 12 ml of hexane is added and the mix-
ture is left at room temperature for 0.5 hour followed
by cooling overnight in the refrigerator. The crystals
are collected and dried to give 2.75 g of the desired

product.
mp 108-110°c.
Calcd for c15H14N2802=

C=62.92; H=4.93; N=9.78; S=11.20
Found C=62.76; H=4.95; S=9.74; S=11.17

The title compound is prepared by the pro-
cedure of Example 113 using 1.3 g of product from
Example 117, 0.218 g of 50% sodium hydride, 2.15 g of
1,5-dibromopentane and 16 ml of dimethyl sulfoxide to
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give after chromatography 1.61 g of the desired product
as a yellow oil.
Calcd for c2°H23NZSBr02:

C=55.18; H=5.32; N=6.43; S=7.36; Br=18.35

Found C=55.39; H=5.33; N=6.32; S=7.16; Br=18.17

isoquinolineheptanonitrile .

A mixture, under argon, of 1.5 g of product
from Example 118, 0.790 g of 6,7-dimethoxy-1,2,3,4~-
tetrahydroisoquinoline hydrochloride, 7 ml of '
N,N-diisopropyl ethylamine and 60 ml of acetonitrile is
heated at reflux temperature overnight. The reaction
is cooled and concentrated in vacuo to give an oil.

The oil is purified by chromatography (silica gel: 1
and 2% methyl alcohol/methylene chloride) to give 1.1 g
of the desired product as a glassy yellow solid.

‘Caled for C..H._N.SO.,:

3173773 74°
C=67.98; H=6.81; N=7.67; S=5.85

Found C€=67.68; H=6.77; N=7.46; S=5.76

To 2.04 g of product from Example 86 in ethyl
alcohol is added 1.2 ml of 4.5M ethanolic hydrochloride
followed by diethyl ether until the solution becomes
turbid. The mixture is cooled in the refrigerator over
the week-end. The solid is collected and the filtrate
is concentrated jin vacuo, dissolved in ethyl alcohol,
decolorized, filtered and concentrated to a low volume.
Diethyl ether is added until turbid, argon gas is
bubbled through the solution at room temperature. The
flask is protected from light with aluminum foil and
left at room temperature for 2 hours followed by
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cooling in the refrigerator overnight. The solid is
collected to give 1.51 g of the desired product.
Calcd for c31H42N2804 HCl: :
C=64.73; H=7.53; N=4.87; S=5.57; Cl=6.16
Found C=64.39; H=7.75; N=4.74; S=5.43; Cl=6.00

Example 121

) To a solution, -78°C under argon, of 2.38 g
of 3,4-dimethoxyphenyl acetic acid methyl ester in 30

- ml of tetrahydrofuran is added 12.45 ml of 1.0M sodium

hexamethylsidilazide. The solution is stirred at -78°%¢

" for 5 minutes and then warmed to 0°C for 1 hour. To

this solution is added 3.5 g of (5-bromopentyl) (1,1-
dimethylethyl)dimethyl silane. The reaction mixture is -
allowed to warm to room temperature and-stirred for 12
hours. The mixture is diluted with diethyl ether and
water, the layers are séparated and the organic layer
is washed with saturated sodium chloride, dried and
concentrated in vacuo. The residue is purified by
chromatography (silica gel: hexane/ethyl acetate,5/1)
to give 2.6 g of the desired product as a clear oil.
MS(Hi res): calcd 410.2488

found 410.2492

-l B - ' i -

- e - - . e cid

The title compound is prepared by the pro-
cedure of Example 121 using 1.5 g of product from
Example 121 in 35 ml of tetrahydrofuran, 4.0 ml of 1.0M
sodium hexamethyldisilazide, and 1.0 g of p-tolyldi-
sulfide to give 0.9 g of the desired product.
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To a 0°C solution of 0.9 g of product from
Example 122 in 15 ml of tetrahydrofuran is added 1.86
ml of 1.0M tetrabutylammonium fluoride. The reaction
is allowed to warm to room temperature for 1 hour
followed by the addition of 5 ml of 0.1N sodium
hydroxide. The reaction mixture is extracted with
diethyl ether. The organic layer'is dried and con-
centrated jin vacuo. The residue is purified by
chromatography (silica gel: ethyl acetate/hexane, 3/12)
to give 0.67 g of the desired product.

To a solution of 0.2 g of product from
Example 123 in 5 ml of methylene chloride is added
0.092 g of p-toulenesulfonyl chloride. The solution is
cooled to 0°c and 0.15 ml of pyridine is added. The
mixture is allowed to warm to room température and
stirred for 5 hours. The solvent is removed with a
stream of argon; and to the solvent is added 5 ml of
acetonitrile, 0.5 ml of diisopropylethylamine and 0.087
g of 2,3-dihydro-5,6-dimethoxy-1H-isoindole. The |
solution is heated at reflux temperature under argon
for 2 hours and then cooled to room temperature. The
reaction mixture is concentrated in vacuo and the re-
sidue partitioned between ethyl acetate and water. The
organic layer is washed with saturated sodium chloride,
dried and concentrated in vacuo. The residue is puri-
fied by chromatography (silica gel: methylene
chloride/methyl alcohol, 95/5) to give 0.12 g of the
desired product.
MS(Hi res): Calcd 579.2654

Found 580.2736 (M+H).
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We claim:
’ 1. A compound of the formula:

A—B

wherein

R? is H, OH, o-alkyl(cl c,), F, Br, €1, I, NO
alkyl(cC -Cs), or N(R )2,

R3S is H, OH, O-alkyl(c c3), straight or branched
osi-(c -C )alkyl, F, Br, C1, I,.Noz, alkyl(cl-cs),
OCHZCHZCI, o~ alkyl(c 5)-heterocyc1e,

O-al]z:yl(c -SS)N(R )2, 0SO,CF,, OCF,, or N(R )2.

or R® and R” taken together are methylenedioxy or
ethylenedioxy;

r? is =, on, o-alkyl(c,-C,), F, Br, Cl, I, or
alkyl(c ).

R® is H, cu, CH,OH, CO,(C,-C;)alkyl, CH,NH,, c1{2N(R12)2
or alkyl(c c3),

R! is straight or branched (cl-clz)alkyl, cyclo-
alkyl(c3-c7), bicycloalkyl(cs-clo), tricyclo-
alkyl(cs-clo), a heterocycle or a moiety of the
formula:

, OCF

2 3’

(CHz.)m—m—

x - This Sheet Has Been Replaced

wherein m is an integer 0-3,

X is H, straight or branched (C -C4)alky1, I,
Ccl, Br, F, NOZ' or N(R )2.
A is straight or branched (c2 clz)alkyl, or a moiety
selected from these of the formulae: -

"THIS SHEET HAS BELN
REPLACED
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B is a moiety of the formula:

formula:

.l
\kuscu, . [ A
(cH, . Rt
zs
n and p are integers with n = 0-2, p = 0-2;
RS is H, alkyl(c,-C,), or a moiety of the

Y (CHy) =

s is an integer with s = 1-3,
R’ and R® are independently

H, alkyl(cl-c4), or O-alkyl(cl—c4):

R? is H, o-alkyl(c,-c,), F, Br,
Cl, I, or alkyl(cl-cs): _:|“H“

(1]

r'C is H, o-alkyl(c,-c,), OH,

F, Br, €1, I, alkyl(c,-C,), |
ocnzcuzc1, o-alkyl(cz-cs)-heterocycle,
s-alkyl(c,-C,), OSO,CF,,

OCF3, OCHz-phenyl, No2 or N(Rlz)z;

R'! is H, o0-alkyl(c,-C,),
s-alkyl(C,~C,), OH, F, Br, Cl, I, OCF,,
OCH2 -phenyl, alkyl( cl-c3)

or o-aklyl(cz-cs)-heterocycle:

R'? is alkyl(c,-c,);

THIS SHEET HAS BEEN
REPLACED

This Sheet Has Been Replaced
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and the pharmaceutically acceptable salts thereof.

whereln

R is H or O-CH3,

2. A compound according to Claim 1,

R3S is H, 0-CH,, 0Si(t-C,Hy) (CH,),, OCH,CH,Cl,.

ocnzcnz-N-imidazole or oso CF
or R2 and R3
ethylenedioxy:

R is H or 0-CH

3'

3'

taken together are methylenedioxy or

R is H, CN, CH OH, co CH3, or alkyl(cl-c3).

Rl

is straight or branched (c4 cs)alkyl, cyclo~-

alle(cs-Cé), adamantyl, 2-pyridiyl or a moiety of the

formula:

(CH,) VIS

wherein m is an integer 0-1;

X is H, straight or branched (cl-c4)a1ky1:
A is straight or branched (Cz-clz)alkyl, or a moiety of

the formula:

B is a moiety of the formula:

This Sheet Has Beén Re plac

T

_THIS SHEET HAS BEI'N

REPLACED
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n and p are integers with n = 1-2, p = 0-1;

R6 is H, CH, or a moiety of the formula:

rR7 ' (C"z)s“"’"

8 = 1; .
R’ and R® are independently H

or O—CH3 :
9

R™ is H or O-alkyl(C,-C,)?

r'? is H, o-cH,, OH,

Cl, OCH,CH,Cl,

OE§ZCH2-N-imidazole, OCHz-phenyl or 0802CF3;
R is H, O-CH3, OH, Cl;

rR? is alkyl(cl-c4); and the pharmaceutic-
ally acceptable salts thereof.

3. A compound of the formula:

$1
. A—U
R
R5
Ra
3
wherein
R? is H, OH, o-alkyl(c,-C,), F, Br, €1, I, NO,, OCF,,
12

alkyl(cl-cs), or N(R )2:
R3 is H, OH, o-alkyl(cl-cs),_straight or branched
osi-(c,-c,)alkyl, F, Br, €1, I, NO,, alkyl(C,-C(),
OCH,CH.,Cl, O-alkyl(C.,~C.)-heterocycle,
272 12 2 5 12

O-alkyl(C,-C )N(R™“),, OCF,, or N(R“),;
or R2 and R3 taken together are methylenedioxy or
ethylenedioxy; '
R* is H, OH, O-alkyl(c,-C,), F, Br, €1, I, or

- -4 N
alkyl (C1 C3) H _

" This Sheet Has Been

e (NN

REPLACED
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R is H, CN, CH,OH, CO, (P )alkyl or alkyl(C, C3):
R is straight or branched (c1 Clz)alkyl,
cycloalkyl(c C5), bicycloalkyl(c6 clo),
tricycloalkyl(cs-clo), or a moiety of the formula:

(CHz)m—’m—

wherein m is an integer 0-3,
X is H, straight or hranched (C -c4)a1ky1, I,
Cl, Br, F, Noz, or N(R )2.
or R* is a heterocycle with the proviso that the
heterocycle cannot be

N
/ \>v~
(ChH,),
Z\N

where r is an integer 1-4;
A is straight or branched (cz-clz)alkyl, or a moiety
selected from those of the formulae:

W is Br, €1, I, NH,, 0S0,alkyl(C,-C;), OSO,CF,,
0so -phenyl 0s0,-p-tolyl, with the proviso that when A
is CHZCHZCH2 ' w cannot be OH or C1, Br, F or I;

r? is alkyl(c ), and the pharmaceutically

| acceptable salts thereof. —_—

heet Has Been Replaced

-- - .lllI\I\HlII\H\\l\IHlIl

“THIS SHEET HAS BEE
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4. A process for preparing a compound accord-
ing to Claim 1, wherein R’ is CN, which comprises
reacting an arylchloroacetonitrile of formula:

cl

R4
CN

wherein R?, R3, and R4 are as hereinabove defined; with

RISH,'wherein R1 is as hereinabove defined, and a base
at elevated temperature to afford an intermediate of
formula:

wherein Rl, Rz, R3, 24 are as hereinabove defined and
R5 is CN, which is deprotonated with a strong base in
an aprotic solvent and reacted with X-a-Y¥, wherein A is
as hereinabove defined and X and Y are independently
bromine, chlorine or iodine; to afford an intermediate

of formula:

Rl

¢ R—Y
RS : is Sheet Has Been Replaced
. g! '
3 oo
]
1 2 3 4 5

wherein A, ¥, R, R®, R°, R® and R” are as hereinabove
defined; which is reacted with HB, wherein B is as
hereinabove defined, in a polar solvent and a tertiary
amine or alkali carbonate at elevated temperatures to
afford a compound of formula:

THIS SHEET HAS BEEN
REPLACED

L. . o
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wherein

R? is H, OH, O-alkyl(C 1C4) F, Br, Cl1, I, NO,, OCF,,
121

' alkyl(c cs), or N(R )2:

R is H, OH, O- alkyl(c ), stralght or branched
osi-(c C4)alky1, F, Br, Cl, I, N°2’ alkyl(c CG),
OCH2CH CI, O~ alkyl(c cs) -heterocycle,

o-alkyl(C -Cs)N(R 2),+. 0SO,CF,, OCF,, or N(r'?),;
or Rz and R; taken together are methylenedioxy or
ethylenedioxy:; '

® is ®, oH, o-alkyl(c,-C,), F, Br, Cl, I, or
aékyl(cl-cs): '

R™ 1s CN,

R' is straight or branched'(cl-clz)alkyl, cyclo- -
alkyl(C,~C.), bicycloaikyl(cs-clo), tricyclo-
aIkyl(cs-clo), a heterocycle or a moiety of the
formula:

(CH,) VSV~

m is an integer 0-3,
X is H, straight or branched (cl-c4)a1kyl, I,
Cl, Br, F, Noz, or N(R )2.
A is straight or branched (cz-clz)alkyl, or a moiety
selected from those of the formulae:

This-Sheet Has Been Rep

~ [ I

THIS SHEET HAS BEEN. \
REPLACED
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B is a moiety of the formula:

formula:

‘This Sheet Has Been Rep

R e

\\uscu, . pi®

(ch, g1

n and p are integers with n = 0-2, p = 0-2;

RS is H, alkyl(cl-c4), or a moiety of the

Y (cnz)-"w"'

s is an integer with s = 1-3,
R? and R8 are independently

H, alkyl(c,~C,), or O-alkyl(C,=C,):
R? is H, O-alkyl(c1 c4), F, Br,

Cl, I, or alkyl(c1 c3).

r'® is H, o-alkyl(c,-c,), OH,

F, Br, €1, I, aikyl(cl-c3),
OCH2CH2c1, O-alkyl(c -C )-heterocycle,
s-alkyl(c,-C,), osozcr3,
OCF3, OCH -phenyl, NO, or N(R
R is H, O—alkyl(c ),

s-alkyl(c,-C,), OH, F, Br, cl1, I, ocr3

12

2 )2

OCH -phenyl alkyl(c 3)

or o-aklyl(cz-cs)-heterocycle?
12

R

is élkyl(cl-c4)f_

THIS SHEET HAS BEEN
' REPLACED
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and the pharmaceutlcally acceptable salts thereof.
5. A process for preparing a compdéund ac-
cording to -Claim 1, which comprises reacting a compound

- of formula:

R‘

wherein Rz, R?, R4, and Rs are as hereinabove defined;

with a strong base in an ethereal solvent with a
disulfide of formula Rls-sr', wherein R! is as
hereinabove defined, to afford an intermediate of for-

mula:

wherein Rl, R?, R3, R’, and R® are as hereinabove de-

fined; which is deprotonated with a strong base in an
aprotic solvent and reacted with X-a-Y, wherein A is as

_hereinabove defined and X and Y are independently bro-

mine, chlorine or iodine; to afford an intermediate of
formula:

T 1T

wherein a, Y, Rl, R?, R, r? and R® are as hereinabove

defined; which is reacted with HB, wherein B is as
hereinabove defined, in a polar solvent and a tertiary

SHEET HAS BEEN \
e

[l/l{/l//l[/lll////lll//lll/ |

b s

*



10

15

20

25

30

35

.O4alky1(c2-c5)N(R

A

=117~

amine or alkali carbonate at elevated temperatures to
afford a compound of formula:

wherein
R? is H, OH, o-alkyl(c,-C,), F, Br, C1, I, NO,, OCE,,
alkyl(c,-C.), or N(R'?),;
R is H, OH,_o-alkyl(c1~c3), straight or branched
osi-(c,-c,)alkyl, F, Br, C1, I, NOo,, alkyl(C,-C,),
OCHZCH2c1, O-alkyiécz-cs)-heterocycle, 12

)5+ OSO,CF,, OCF;, or N(R™“),;
or R2 and_R3 taken together are methylenedioxy or
ethylenedioxy; _
rR? is H, oH, o-alkyl(c,-C,), F, Br, €1, I, or
alkyl(cl-cs): :

5

R” is H, CN, CHz
or alkyl(cl-c3):
R is straight or branched (cl-clz)alkyl, cyclo-
alkyl(c3-c7), bicycloalkyl(cs-clo), tricyclo-
alkyl(cs—clo), a heterocycle or a poiety of the
formula:

12
OH, COZ(Cl-Cs)alkyl, CHZNHZ' CHZN(R )2

(CH,) "o —

x _ - This Sheet Has Be,

2 I

X is H, straight or branched (Cl-c4)a1ky1, I,
c1, Br, F, No,, or N(R*?),;
A is straight or branched (cz-clz)alkyl, or a moiety
selected from those of the formulae:
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B is a moiety of the formula:

formula:

" This Sheet Has Been Re placed

L

Il

il

,\lscu . R10
(ch, !

n and p are integers with n = 0-2, p = 0-2;
R6 is H, alkyl(cl-c4), or a moiety of the

7 (CHy) -

s is an integer with s = 1-3,

R’ and R? are independently

H, alkyl(c 4), or O- alkyl(c1 C4).

R is H, O-alkyl(c ), F, Br,

¢l, I, or alkyl(cl-cs).

r' is H, 0-alkyl(c,-C,), OH,

F, Br, C1, I, alkyl(cl-c3),

OCH CH2c1 O- alkyl(c -heterocycle,

2 Cs)
S-alkyl(C,-C,), osozcr3,
OCF ' OCH -phenyl, NO or N(R
L H, O-alkyl(c c4),
s-alkyi(cl-c4), OH, F, Br, C1, I, OCF

OCHz-phenyl, alkyl(cl-c3)

)2

3’

or O-aklyl(C,-C.)~heterocycle; .1nnssuEETHASBEEN

REPLACED
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R'? is alkyl(c,-c,);
and the pharmaceutically acceptable salts thereof.
6. A process'for preparing a compound ac-
cording to Claim 1 wherein R® is hydrogen, which
comprises reacting a compound of formula:

R4

10

g3
wherein Rz, R;, and R4 are as hereinabove defined and X
185 is bromine, chlorine or iodine; with RlsH, wherein Rl
is as hereinabove defined, to afford a compound of

formula:

20 R®

3
4

wherein Rl, R?, R?, R‘, are as hereinabove defined and

25 R5 is hydrogen, which is deprotonated with a strong
base in an aprotic solvent and reacted with X-A-Y,
wherein A is as hereinabove defined and X and Y are
independently bromine, chlorine or iodine; to afford an
intermediate of formula:

30

_ _ B
— Y
cet Has Been Replaced B

Hll\l\\ L e |

REPLACED

vherein A, ¥, RI, Rz, r3, R? and R® are as hereinabove

defined; which is reacted with HB, wherein B is as
hereinabove defined, in a polar solvent and a tertiary
amine or alkali carbonate at elevated temperatures to
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afford a compound of formula or a moiety of the
formula:

_ S

L L]

Rt
wherein
R® is H, OH, O-alkyl(cl-c4), F, Br, €1, I, No,, OCF,,
alkyl(c 6), or N(R )2,

RS is H, OH, O-alkyl(cC -c3), straight or branched

- 08i- (c1 c,)alkyl, F, Br, Cl, I, NO,, alkyl(C,-Cc),
OCH

2CH Ccl, oO- alkyl(c -cs) -heterocycle,

O-alkyl(c -C5)N(R )2, OSOZCFs, OCF3, or N(R )2.
or R and R taken together are methylenedioxy or
ethylenedloxy. _

rR* is H, oH, o-alkyl(c,-C,), F, Br, €1, I, or
a%kyl(cl-c3):

R is H,

R is straight or branched (c1 clz)alkyl, cyclo-
alkyl(c3 =€), hlcycloalkyl(c 10), tricyclo-
alkyl(cs-clo), a heterocycle or a moiety of the
formula:

(. PO N A VAVA Vo

m is an integer 0-3,

X is H, straight or branched (cl-c4)a1kyl, I,

c1, Br, F, No,, or N(R'Z
A is straight or branched (c Clz)alkyl, or a moiety
selected from those of the formulae:

_‘\\‘\\\‘§~“““--

Tthh

Wi

)2'

———
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B is a moiety of the formula:

- formula:

- This Sheet Has Been Repl

(M i

\‘wscn, . r1®
(cu, Rlt

n and p are integers with n = 0-2, p = 0-2;
RS is H, alkyl(cl-c4), or a moiety of the

R7 (cﬂz)'-‘\l\m—

_g
s is an integer with s = 1-3,
R’ and R® are independently
H, alkyl(c,~C,), or O-alkyl(C,=C,):
rR® is =, o-alkyl(c c4), F, Br,
Cl, I, or alkyl(c,- ).

R is =, o-alkyl(c c,), OH,

F, Br, C1, 1, alkyl(Cl-C3),
OCHZCHZCI, O-alkyl(cz-cs)-heterocycle,
s-alkyl(C,-C,), OSO,CF

237
OCF3, OCH -phenyl No2 or N(R
11
is H, o-alkyl(c Cyl)s
s-alkyl(c,-C,}, OH, F, Br, Cl, I, OCF
OCI-I2 -phenyl, alkyl( cl-c3)
or o-aklyl(cz-cs)-heterocycle; ;
12 . .
R 1s alkyl (Cl"c4) H THIS SHEET HAS BEEN
REPLACED
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i 7. A process for preparing a compound ac-
cording to Claim 1, which comprises reacting an inter-

" mediate of formula:

wherein A, Rl, Rz, R3, R, and Rs are as hereinabove

defined and Y is bromine, chlorine or iodine; with po-
tassium pthalimide in a polar solvent to afford an in-
termediate of formula:

wherein a, Rl, R?, R3, R4, and R5 are as hereinabove

defined; which is reacted with hydrazine hydrate in an
alcoholic solvent to afford an intermediate of formula:

wherein a, Rl, Rz, R3, and_R4 are as hereinabove de-

fined; which is reacted with a compound of formula:

Sheet Has Been Replaced

\\Illl\l W s

REPLACED
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6 9 10

1l
, rRM?

¢r R

A O

and n are as hereinabove de-

fined and X and Y are independently bromine, chlorine
or iodine; to afford a compound of formula:

wherein

Rl

R? is H, oi, o-alkyl(c1 c,), F, Br, Cl, I, NO,, OCF,,
alkyl(cl-cs), or N(R )2.
RS is H, oH, 0-alkyl(C,-C,), straight or branched

2CHZCI, o- alkyl(c2 cs)-heterocycle,

O-alkyl(c

)N(R )2, 0s0,

0si- (C C )Jalkyl, F, Br, C1, I, NOz, alkyl(c CG)'

or R2 and R3 taken together are methylenedioxy or
ethylenedioxy;

rR* is H, on, o-alkyl(c,-

alkyl(cl-cs):
R® is H, oN, CH,OH, €O, (c C3)a1ky1, CH,NH,, CH,N(R'?),
or alkyl(cl-c3), .

R1 is straight or branched (cl-c12

formula:

c4), F, Br, C1, I, or

27721

)alkyl, cyclo-
alkyl(c3-c7), bicycloalkyl(cs-clo), tricyclo-
alkyl(cs-clo), a heterocycle or a moiety of the

(CH,) —\ NN~

m is an integer 0-3,

!

-

-—
ThlS Sheet Has Been Repl

T
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X is H, straight or branched (c c4)a1ky1, I,
cl, Br, F, NOZ' or N(R )2

A is stralght or branched (c 2)alkyl, or a moiety
selected for those of the formulae:

o oL 6

B is a moiety of the formula:

formula:

—_—
This Sheet Hag Been R,

LTI !lll

2t

~ S L R

(cHy g
..

n and p are integers with n = 0-2, p = 0-2;
R® is H, alkyl(c1—c4), or a moiety of the

R? (CII:)."N"'

s is an integer with s = 1-3,
R’ and R® are independently
I-I, alkyl(c 4), or O- alkyl(c ):
R® is H, o-alkyl(c c4), F, Br,

Cl, I, or alkyl(c ).

R is H, O-alkyl(cl-c3), OH,

F, Br, Cl, I, alkyl(c,-C,),
OCHZCHZCl, O-alkyl(c - 5)-heterocycle,
S-alkyl(c ), OSOZCF

OCF.,, OCH -phenyl, No2 or N(R )2'

R} is H, O-alkyl(c -c,),
s-alkyl(c,-C,), OH, F, Br, €1, I, OCF,,

3
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OCH -phenyl, alkyl(c - 3)
or o—aklyl(c -c5) heterocycle.
12 is alkyl(c ).

and the pharmaceutically acceptable salts thereof.
8. A process for preparlng a compound ac-
cordlng to Claim 1 wherein R is hydrogen, which com-

prises reacting a compound of formula:

R‘

R2
RS
2 3 4

a compound of formula:

0 0

x/U\nl'U\OR

‘wherein R®, R”, and R are as hereinabove defined; with

wherein A is as hereinabove defined, X is bromine,
chlorine or iodine and R is (cl_cs)alkyl; and a Lewis
acid in a chlorinated solvent to give, after treatment

with base, -a compound of formula:

' 0 0
R4 ,U\
A" SoH
Ra
R3

wherein A, R2 3 4

r RO, and R" are as hereinabove defined;

which is acylated, in a solvent in the presence of a
tertiary amine, with HB, wherein B is as hereinabove
defined; to afford an intermediate of formula:
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3 4

wherein A, B, R « R", and R", are as hereinabove de-
fined; which is treated with a reducing agent in an
alcoholic solvent to afford an intermediate of formula:

e

wherein A, B, R ’ R , and R . are as hereinabove de-
fined; which is reacted with R SH, wherein R? is as
hereinabove defined, in a Lewis acid in a halogenated
solvent to afford an intermediate of formula:

Ty

wherein a, B, R2 ’ R , and R . are as hereinabove de-
fined; which is treated with a reducing agent to afford
a compound of formula:

eptaced

wherein

| i

R® is H, o-alkyl(cl-c4), F, Br, C1, I, or
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alkyl(cl-cs):

R3 is H, o-alkyl(cl-c3), F, Br, C1, I, or
alkyl(C,-C¢): '
or R? and R3 taken together are methylenedioxy or

ethylenedioxy.

R is H;

R1.1s straight or branched (cl-clz)alkyl, cyclo-
alkyl(c c7), bicycloalkyl(c 0) tricycloalkyl-
(c6 10), a heterocycle or a moiety of the formula:

(CH,), — "N

m is an integer 0-3,

AW

C,);

X is H, straight or branched (c c4)a1ky1 I,

cl, Br' F' Noz, Or N(R )20

A is straight or branched (c2 clz)alkyl, or a moiety

selected from those of the formula:

B is a moiety of the formula:
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nitrile.

---~“—-~f-*~f
0

n ‘and p are integers with n = 0-2, p = 0-2;
RS is H, alkyl (c C4)r or a moiety of the

R7 (CHz)."‘N"‘

s is an integer with s = 1-3,

R’ and R® are independently

H, alkyl(c C,)s or o--alkyl(c1 Cyl)i
R is =, O-alkyl(c c4), F, Br,
Cl, I, or alkyl(c ).

RO is m, o-alkyl(cl-cs), OH, S-alkyl(c,-C,),
F, Br, €1, I, alkyl(c, CB)' OCF,, OSO,CF,,
OCH -phenyl, No2 or N(R )2:-

Rll is H, o-alkyl(c1 4),
s-alkyl(c,-C,), OH, F, Br, Cl1, I, OCF,,
OCH -phenyl or alkyl(c1 c3).

R12 is alkyl(c 4).

" and the pharmaceutlcally acceptable salts thereof.
9. A compound according to Claim 1,
a=-(3,4-dimethoxyphenyl)-3,4~-dihydro-6, 7-dimethoxy-a-
[(4-methylpheny1)thio]-2(1H)-Isoquinollneheptane-
\_
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. 10. A compound according to claim 1, -
a=(3,4-dimethoxyphenyl)-3,4-dihydro-6, 7-dimethoxy-a~-
[(4-methylphenyl)thic]-2(1H)-1soquinolineheptanenltrlle
monohydrochloride. _

: 11. A method of increasing the sensitivity of
a tumor to an antineoplastic agent, which tumor is har-
bored in a subject and which tumor is resistant to said
antineoplastic agent, comprising concurrently adminis-
tering to said subject an antineoplastic agent and a
potentiating agent, wherein said potentiating agent is
a compound according to Claim 1; said potentiating
agent being administered in an amount effective to in-
crease the sensitivity of said tumor to said anti-
neoplastic agent.

12. A pharmaceutical composition comprising
a compound according to claim 1 in association with a
pharmaceutically acceptable carrier or diluent.
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