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Title: MOR REVERSAL AGENTS 

FIELD OF THE INYEHTION 
The present invention describes· various bi­

cyclic amines that are effective in resensitizing mul­
tiple drug resistant cells to chemotherapeutic agents 
s~ch 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 potentiatioh 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 thisdnven­
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 INVENTION 
Resistance of tumor cells to chemotherapeutic 

drugs is an important problem in the clinical manage­
ment of cancer. One type of resistance is 
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characterized by the cross resistance to a wide variety 
of chemotherapeutic aqents with no major structural 
similarities or similar modes of action. ·This 
phenomenon is termed multiple druq resistance. The 
evidence suqqests 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 
thouqht that resistance is conferred by the ability of 
P-qlycoprotein 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 reduc~ion of 
the therapeutic index of such drugs to an ineffective 
·1evel. It has been shown that MDRl mRNA levels are 
elevated in untreated, intrinsically drug resistant 
tumors including those derived from the colon, kidney, 
adrenal qland, liver and pancreas as well as some can­
cers at relapse after chemotherapy including breast 
cancer, neuroblastoma, ~LL 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 druq resistance tumor cells could be re­
sensitized to chemotherapeutic agents with the anti­
hypertensive, verapamil. Since this time verapamil, 
and several other· aqents including R-verapamil and 
trifluoroperizine have been used as resensitizinq 
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 resensitizinq 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 chemotherapeutic aqent 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-druq re­
sistant tumors in warm blooded animals. 

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

An additional object of this invention is to 
provide a method for treatinq tumors that are either 
intrinsically or extrinsically multi-druq 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 aqent. 

pounds of 

wherein 
2 

SUMMARY OF THE INYENTION 
This invention is concerned with 
the formula: 

. Rl 

A-B 
R" RI 

R2 

new com-

ii1i1iii1rmnr 
R is H, OH, o-alkyl(C1-c4_), F, Br, Cl, I, N02, OCF3, 

30 alkyl(c1-c6), or N(R12) 2 : · 
3 R is H, OH, o-alkyl(c1-c3), straiqht or branched 

osi-CC1-C4)alkyl, F, Br, Cl, I, N02, alkyl(Cl-C6)' 
OCH2CH2Cl, O-alkyl(C2-c5)-heterocycle, 

12 12 • o-alkyl(C2-C5)N(R >2' OS02CF3, OCF31 or N(R >2' 
35 or R2 and R3 taken together are methylenedioxy or 

ethylenedioxy: 
4 R is H, OH, o-alkyl(Cl-C4)' F, Br, Cl, I, or 

alkyl(C1-c3): 
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5 12 R is H, CN, CH20H, C02CC1-C3)alkyl, CH2NH2, CH2N(R >2 
or alkyl(c1-c3 ): 

R1 is straight or branched cc1-c12)alkyl, cyclo-
5 alkyl(c3-c7 ), bicycloalkyl(c6-c10), tricyclo­

alkyl(c6-c10), a heterocycle ~r 

x 
10 

m is an integer 0-3, 
X is H, straight or branched (c1-c4)alkyl, I, 
Cl, Br, F, N02, or N(R12)21 

15 A is straight or branched c_c2-c12) alkyl I 

20 

B is 

25 

30 

35 

"- j.CHz 
N 

I 
(CH 1 

•• 

a• 

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

R6 is H, alkyl(c1-c4), or 
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s is ·an integer with s = 1-3, 
R7 and R8 are independently 

· H, alkyl(c1-c4), or o-alkyl(c1-c4); 
9 . . 

R 1S H, o-alkyl(Cl-C4)' F, Br, 
Cl, I, or alkyl(Cl-C3); 

10 R is H, o-alkyl(C1-C3)1 OH, 
F, Br, Cl, I, alkyl(C1-c3), 
OCH2CH2Cl, O-alkyl(C2-c5)-heterocycle, 
·s-alkyl ( c1-c4) , oso2 CF 3, 

. 12 
OCF3, OCH2-phenyl, N02 or N(R >2; 

11 R is H, o-alkyl(Cl-C4), 
S-alkyl(C1-c4), OH, F, Br, Cl, I, OCF3 ~ 

OCH2-phenyl, alkyl(C1-C3) -
· or o-alkyl(C2-c5)-heterocycle; 

R12 is alkyl(C1-C4); 
and the pharmaceutically acceptable salts thereof. 

·A preferred class of compounds of the formu-
la: 

wherein 
2 R is H, o-alkyl(C1-C4)1 F, Br, Cl, I, OCF3, or 

alkyl(C1-c6 ); 
3 . R is H, o-alkyl(c1-c3), straight or branched 

osi-CC1-C4)alkyl, F, Br, Cl, I, N02, alkyl(Cl-C6)' 
OCH2CH2Cl, O-alkyl(C2-c5)-heterocycle, OS02cF3 , or 

_OCF3 ; 
or R2 and R3 taken together are methylenedioxy or 
ethylenedioxy; 

4 R is H, o-alkyl(C1-C4)1 F, Br, Cl, I, or alkyl(Cl-C6); 
5 R is H, CN, CH20H, co2 (c1-c3)alkyl, or alkyl(C1-c3); 

R1 is straight or branched cc1-c12)alkyl, 

.. , ...... -
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cycloalkyl(C3-c7), 70 
bicycloalkyl(c6-c10), tricycloalkyl cc6-c10), a 
heterocycle or 

x 

m is an integer 0-3, 

x is H, stra~ght or branched(c1-c4)alkyl, I, 
15 Cl, Br, F, N02, or N(R12)2; 

20 

25 

\.".. ... 

30 

35 

A is straight or branched(C2-c12)alkyl, 

B is 

· ........ .;.;, ·:~·. · .. •• 

n and p are integers with n = 1-2, p = 0-1; 
6 R is H, alkyl(C1-c4), or 

8 
R 
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s is an inteqer with s = 1-3; 
R7 and R8 are independently H, 
alkyl(c1-c4 ),· or o-alkyl(c1-c4); 
R9 is H, O-alkyl(C1-c4), F, Br, 
Cl, I, or alkyl(C1-C3); 

10 . 
R is H, O-alkyl(C1-c3), OH, 
F, Br, Cl, I, alkyl(C1-C3)1 OCH2CH2Cl, 
o-alkyl (c2-c

5
) -hete_rocycle, OCH2-phenyl or 

oso2cF3; 
11 R is H, O-alkyl(C1-c4), OH, 

O-alkyl(C2-c5 )-heterocycle, 
F, Br, Cl, I or alkyl(Cl-C3); 
R12 is alkyl(c1-c4); and the pharmaceutically 
acceptable salts thereof. 
An especially pref erred class of compounds of 

the formula: 

wherein 
R2 is R, o-alkyl{c1-c4) or alkyl(C1-c6); 

3 R is H, o-alkyl(C1-C3), OSi(t-C4H9)(CH3)2, 
alkyl(Cl-C6), OCH2CH2Cl, OCH2CH2-N-imidazole or 
oso2cF3; 
or R2 and R3 taken toqether are methylenedioxy or 
ethylenedioxy; 
R4 is H, o-alkyl(C1-c4), or alkyl(C1-c6); 
R5 is H, CN, CH20H, C02CC1-C3)alkyl, or alkyl(C1-C3); 
R1 is straiqht or branched cc1-c12)alkyl, cyclo­
alkyl(C3-c7), bicycloalkyl(c6-c10), tricyclo­
alkyl(c6-c10), a heterocycle or 

- ····--·-·- I 
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x 

m is an inteqer 0-3, 

X is H, straiqht or branched cc1-c4 )alkyl1 
A is straiqht or branched (C2~c12 )alkyl~ 

B is 

•• 

n and p are integers with n = 1-2, p = 0-11 
R6 is Hor alkyl(c1-c4)1 

8 
R 

·-·---- - ----- I 
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s is an integer with s = 1-3; 
R7 and R8 are independently H 
or o-alkyl(c1~c4 ); 
R9 is Hor o-alkyl(c1-c4); 
RlQ is H, o-alkyl(C1-C3)1 OH, 
F, Br, Cl, I, alkyl(C1-C3)1 OCH2CH2Cl, 
OCH2CH2-N-imidazole, OCH2-pbenyl or OS02CF3; 
R11 is H, o-alkyl(Cl~C4)1 OH, 
F, Br, Cl, I or alkyl(C1-C3)7 
R12 is alkyl(c1-c4); and the pharmaceutic­
ally acceptable salts thereof. 
A most pref erred class of compounds of the 

R2 is H or O-CH3; 
3 

R is H, o-CH3, OSi(t-C4H9)(CH3)2, OCH2CH2Cl, 
OCH2CH2-N-imidazole or OS02CF3; - . 
or R2 and R3 taken toqether are methylen•dioxy or 
ethylenedioxy; 
R4 is H or o-CH3 ; 
R5 is H, CN, CH20H, C02CH3, or alkyl(C1-C3)7 
R1 is straight or branched (C4-c5)alkyl, cyclo­
alkyl(c5-c6), adamantyl 2-pyridyl or 
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5 x 

m is an inteqer 0-11 

1~ X is H, straiqht or branched cc1-c4)alkyl1 

15 

20 

25 

30 

35 

A is straiqht or branched cc2-c12)alkyl, 

B is 

•• 

n and p are inteqers with n - 1-2, p - 0-11 
"6 R is H or CH31 
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s = 1: 

R7 and R8 are independently H 
or O-CH3: 

-R9 is· Hor o-alkyl(c1-c4): 
10 R is H,_O-CH3, OH, 

Cl, OCH2CH2Cl, 
OCH2CH2-N-imidazole, o~2-phenyl or oso2c~3 : 

R11 is H, o-CH3, OH, Cl; 
R12 is alkyl(C1-c4); and the pharmace~tic­
ally acceptable salts thereof. 
A heterocycle is a 5-6 membered rinq con­

taininq from l to 4 heteroatoms selected from the qroup 
consistinq of nitroqen, sulfur and oxyqen 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 producinq the 
compounds of the present invention. Such intermediate 
compounds include those of formula: 

wherein 
2 R is H, OH, o-alkyl(Cl-C4)' F, Br, Cl, I, N02,. oc~3' 

alkyl(Cl-C6), or N(R12)2: 
R3 is H, OH, o-alkyl(c1-c3), straiqht or branched 
osi-(Cl-C4}alkyl, F, Br, Cl, I, N02' alkyl(Cl-C6)' 
OCH2 CH2 Cl, o-·alkyl ( c 2-c5) -heterocycle, 

12 12 o-alkyl(C2-C5)N(R >2' OCF3, or N(R >2; 
or R2 and R3 taken toqether are methylenedioxy or 
ethylenedioxy; 

4 . R is H, OH, o-alkyl(Cl-C4)' F, Br, Cl, I, or 

... -··---
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alkyl(C1-c3); 
R5 is H, CN, CH20H, C02CC12-C3)alkyl or alkyl(Cl-CJ); 
R1 is straiqht or branched cc1-c12)alkyl, 

5 cycloalkyl~c3-c7 ), bicyc~oalkyl(C6-c10), 
tricycloalkyl(c6-c10), 

lO. 

15 

20 

25 

30 

35 

x 

m is an inteqer 0-3, 
X is H, straiqht or branched (c1-c4)alkyl, I, 
Cl, Br, F, N02, or N(R12)2; 

a heterocycle with the proviso·that the 
heterocycle cannot be 

where r is an integer 1-4; 
A is straiqht or branched cc2-c12)alkyl, 

w is Br, Cl, I, NH2, OS02alkyl(Cl-C3)' OS02CF3, 
oso2-phenyl, oso2-p-tolyl, with the proviso that when A 
is -CH2CH2CH2-, W cannot be OH or Cl, Br, F or I; 
R12 is alkyl(c1-c4); and the pharmaceutically 
acceptable salts thereof. 

T-' 
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A heterocycle is a 5-6 membered rinq con-
taini-nq from 1 to 4 heteroatoms selected from the qroup 
consistinq of nitroqen,- sulfur and oxyqen atoms. 

5 Representative 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-

10 therapeutic aqents in the treatment of multi-druq re­
sistant tumors and the treatment of cancer. 

15 

20 

25 

30 

35 

rt has been discovered that the compounds of 
the present invention have the ability to resensitize 
multi-drug resistant cells to antitumor chemo­
therapeutic aqents 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. 

DESCRIP'l'ION OF THE PREFERRED EMBQDIHENT 
·The compounds of this invention may be pre­

pared according to one or more of the following reac­
tion schemes: 
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In accordance with Scheme A, compounds of the 
formula: 

wherein 
2 . . 

R is·H, OH, O-alkyl(C1-c
4
), F, Br, Cl, I, N02 , OCF

3
, 

12 . alkyl(Cl-C6)' or N(R >2; 
· R~ is H, ·oH, o-alkyl(c1-c3), straiqht or branched 

osi-CC1-C4)alkyl, F, Br, Cl, I, N02' alkyl(Cl-C6)' 
OCF3 , o-alkyl(c2-c~)-heterocycle, or 
o-alkyl(C2-CS)N(R1 >2• . 
or R2 and R3 taken toqether are methylenedioxy or 
ethylenedioxy; 

4 . 
R is H, OH, o-alkyl(Cl-c4r' F, Br, Cl, I, or 
alkyl(C1-c3); 

5 R is H, CN, co2 (c1-c3)alkyl, alkyl(C1-c3), CH2NH2 , or 
CH2N(Rl2)2; . 
R1 is straiqht or ~ranched (c1-c12)alkyl, cyclo­
alkyl(c3-c7), bicycloalkyl (c6-c10), tricycloalkyl­
(c6-c10), a heterocycle or 

x 

m is an inteqer 0-3, 
X is H, straiqht or branched 
Cl, Br, F, N02, or N(R12)2: 

THIS SHEET HAS BEEN 
REPLACED 
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A is straiqht or branched cc2-c12)alkyl, 

B is 

•• 

n and p •re integers with n • 0-2, p = 0-2; 

- R6 is Hor alkyl(c1-c4); 

s is an inteqer with s = 1-3; 
R7 and R8 are independently 
H, alkyl(c1-c4), or o-a~kyl(c1-c4 ); 
R9 is H, O-alkyl(C1-c4), F, Br, 
Cl, I, or alkyl(Cl -CJ); 

10 ~ is H, o-alkyl(C1-C3)1 OH, s-alkyl(C1-C4)1 
F, Br,- Cl, I, alkyl(c1-c3), oCH2CH2c1, 

O-alkyl(C2-c5)~heterocycle, OS02CF3 , OCF3 , 

OCH2-phenyl, N02 or N(R
12

)2; 
11 R is H, o-alkyl(C1-C4)1 

S-alkyl(C1-c4), OH, F, Br, Cl, I, OCF3, 
OCH2-phenyl, alkyl(C1-c3) or 
O-alkyl(C2-c5)-heterocycle; 
R12 is alkyl(C1-C4); 

may be prepared in the followinq manner: 



5 

10 

15 

20 

i 
'· 25 

30 

35 

-17-

the arylchloroacetonitrile, ~' may be prepared from the 

aryl aldehyde, i, via ~ as described in US patent 

4,833,162. The intermediate .i may be prepared from~, 

by reaction of ~ with R1SH, wherein R1 is as defined 

hereinabove, and a base in polar solvents such as 

acetonitrile at elevated temperatures. Deprotonation 

of ~ with a stronq base such as sodium hydride in an 

aprotic solvent such as dimethylsulfoxide and reactinq 

with X-A-Y, wherein A is as defined hereinabove and X 

and Y are independently chlorine, bromine or iodine, 

affords intermediate ~. Reaction of ~ 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 ,2. Alternatively intermediate .i can 

·~e prepared by treatment of compound z with a stronq 

base such as lithium hexamethyldisilazide in an ethere­

al solvent such as tetrahydrofuran and then with a 
disulfide, R1ssR1 , wherein R1 is as defined . 

hereinabove. Intermediate .i, wherein R5 = H, can 
also be prepared by reaction of intermediate a, wherein 

X is as defined hereinabove, with R1SH, wherein R1 is 

as defined hereinabove, by the method of Freudenberq, 

Carrara, and Cohn, &m., 446, 94 (1925). Compound .2 

can be simply elaborated further by known methods, eq. 

R3 - OH to OCH2CH2Cl to OCH2CH2-N-imidazole. 
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Scheme B 

5 

10 

15 

20 

R4~111 rfly 

'~ ----112 . 
3 

I 

a 

/

I 

I 
(C11J. 

l 

It 

25 
I 

30 

35 



-----------------------------------~----------- ---

5 

10 

15 

20 

25 

30 

35 

-19-

In accordance with Scheme B, wherein R1-R12 , 
A, B, X, Y, and n are as defined for scheme A, treat­
ment of compound 2 with potassium pthalimide in a po­
lar solvent such as N,N-dimethylformamide affords com­
pound 1· Treatment of compound .2. with hydrazine hy­
drate in an alcoholic solvent affords the amine, com­
pound ll· Reaction of compound l.Q. with compound ll in 
the presence of base affords compound ~. 

Scheme c 

··~~ •')?, )__lla. + 

a• ~ •• ti 

I ! II .!!. 

" .l's 
a D HD 0 a 

··~Ji, ~~Jt.. ··~Ji, .. ~ .. ~ .. ~ 

. I I II . I 17 

,. /· 
11 

•• 
•• 

•••• 
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In accordance with Scheme c, compounds of the 
formula: 

wherein 
R2 is H, o-alkyl(c1-c4), F, Br, Cl, I, or 
alkyl(C1-c6); 

R3 is H, ·o-alkyl(C1-c
3
), F, Br, Cl, _I,. or 

alkyl(C1-c
6
); . 

or R2 and R3 taken toqether are methylenedioxy or 
ethylenedioxy: 

4 R is H, o-alkyl(C1-C4)1 F, ·Br, Cl, I, or alkyl(Cl-C3); 
R5 is H; 
R1 is straiqht or branched cc1-c12)alkyl, cyclo­
alkyl(c3-c7), bicycloalkyl(c6-c10), a heterocycle or 

x 

m is an inteqer 0-3, 
X is H, straiqht or branched cc1-c4)alkyl, I1 

Cl, Br, F, No2 , or N(R12 ) 2 ; 
A is straiqht or branched cc2-c12)alkyl: 
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•• 
"- lCH 2 • H> 

I 
(CH 2 ... 

•• 
n and p are inteqers with n = 0-2, p = 0-2; 
R6 is H, alkyl cc1-c4), or 

8 
R 

s is an integer with s = 1-3, 
R7 and R8 are independently 
H, alkyl(C1-c4), or o-alkyl(C1-c4); 

9 R is H, O-alkyl(C1-c4), F, Br, 
Cl, I, or alkyl(C1-C3); 

10 R is H, o-alkyl(C1-c3)1 OH, s-alkyl(C1-C4)1 
F, Br, Cl, I, alkyl(Cl-C~), OCF3, OS02CF3, 
OCH2-phenyl, N02 or N(R1 >2;. 

11 R is H, o-alkyl(C1-C4)' 
s-alkyl(Cl-C4)' OH, F, Br, Cl, I, OCF3, 
OCB2-phenyl or alkyl(c1-c3); 
R12 is alkyl(C1-C4); 

may be prepared in t~e f ollowinq manner: 
Friedal crafts acylation of compound l.2. with compound 
~ 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 ~om­
pound lJ. with BH, wherein B is as defined hereinabove, 
by activation of lJ. with reaqents such as diethyl­
cyanophosphonate in solvents such as N,N-dimethyl-
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f ormamide in the presence of tertiary amine bases 

affords compound 12· Reduction of compound ·12 with 
. . 

reagents such as sodium borohydride in alcoholic sol-

vents affords compound ~. Treatment of l§. with a 
Lewis acid such as -zinc iodide in the presence of R1SH, 

wherein R1 is as defined hereinabove, in.a halogenated 

solvent such as 1,2-dichloroethan~ affords 11.· Reduc­
tion of 11. with a reducinq agent such as borane-methyl 

sulfide in a solvent such as tetrahydrofuran affords 

.lJl. Compounds .lJl can be simply elaborated further by 

kn~ methods, eg. RlO = OH to OCH2CH2Cl to 

OCH2CH2-N-imidazole. 
BIOLQGICAL ACTIVITY 

rn yitro Testing Cells 
A subpopulation of human ovarian carcinoma 

cells (OVCAR-3, also known as HTB-161) is obtained by 

selecting.cells for high expression of the 872.3 anti­
gen. Such cells are sorted by a fluorescent activated 

cell sorter (FACS1 Becton Dickinson Model 440). A 

clone (Sl) 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 Sl-Bl-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 µM druq 

(the limit of solubility of bisantrene). 
Screening Assay for Reversal Agents 

Cells, prepared by trypsinization, are plated 

at 20,000 cells/well in media with and without 
bisantrene. · Then, test aqents at varyinq concentra­

tions are added to the cells. The test aqents are 
solubilized in lOOt dimethylsulfoxide; the final 
dimethylsulfoxide concentration in the seeded plates 
does not exceed o.1t. Completed plates are incubated 

for 3 days at 37°c in a moisturized 7% co2 atmosphere. 
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Cell survival is estimated by the sulforodoamine B as­
say (Skehan et al., 19~0). Dye content/well is read 
at 540 nm in a microtiter reader. Values are electron­
ically processed, t. 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 aqent alone and the test 
aqent in combination with 20µ11°bisantrene. The Differ­
ence Score between those two experiments is reported 
below for 3 different concentrations of test aqent. 



TABLE 1 

Example # Difference Score Difference Score Difference Score 
at lmicroM at lOmicroM at 20microM 

Verapamil 4 39 54 
4 72 85 59 
6 - 55 
9 8 85 . 71 
11 72 87 89 
12 45 84 72 
14 47 47 14 
16 28 73 14 
17 77 65 29 
20 81 51 15 
21 23 72 56 
22 33 55 32 
26 . 54 85 48 
28 95 68 17 
29 0 40 47 
30 6 90 62 
31 0 31 5 
32 79 68 35 
33· 62 71 21 
34 22 77 34 
35 63 90 67 
37 86 67 25 
39 49 82 69 
41 82 71 39 
45 . 23 67 51 
46 16 61 45 
47 0 20 39 
49 24 84 40 
50 55 64 23 
.53 0 15 39 
54 6 50 30 
55 69 67 66 
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TABLE 1 (Cont'd.) 

Example # Difference Score Difference Score Difference Score 
at lmicroM at lOmicroM at 20JllicroM 

61 
62 
64 
66 
67 
71 
72 
74 
75 
78 
81 
86 
89 
92 
95 
97 
102 
110 
124 
120 
27 

56 
69 
29 

8 
63 

3 
54 
76 
91 
44 

2 
83 
62 
37 
28 
66 
30 
89 
64 
83 
87 

··-· 

85 
76 
80 
73 
67 
52 
76 
25 
20 
49 
62 
77 
71 
68 
71 
58 
82 
34 
39 
59 
54 

._,. 

34 
19 
35 
69 
18 
79 
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0 
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20 
78 
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43 
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In vivo Evaluation of MDR•l Reversal Agents Against the 
Vincristine Resistant Murine Leukemia P388/VCB. 

Implanted.IP in CDFl Mice (Table 2) 
The vincristine resistant murine leukemia 

P388/VCR is propagated by intraperitoneal (IP) in­
jection of 1 x 106 tumor cells into syngeneic DBA/2 
mice (Charles River Laboratories, Inc.). Tumor cell 
ascites are harvested 5-7 days later. For drug test-. . 
inq, qroups of 10-15 CDFl mice (DBA/2 x aalb/cFl 
hybrids; Charles River Laboratories, Inc) are injected 
IP with o.s ml of diluted ascitic fluid containinq 1 x 
1Q6 viable P388/VCR tumor cells. All mice are of one 
sex, weighing a minimum of 18 g, and all with in a 3 g 
weight. ranqe per test. Druqs are administered once 
daily, by the IP, intravenous (IV) or oral route, 
startinq one day after tumor implantation and usinq 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 qroups of mice. Statistical analysis 
of Mean survival times is carried out using the Student 
t-test. Positive MDR-l·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 qroups of mice treated with an equivalent dose 
of vincristine alone. 

I -
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TABLE 2 
JN VIVO EVALUATION OF M>R·1 REVERSAL AGENTS AGAINST THE 
MURINE YINCRJSTINE RESISTANT P388 LEUKEMIA (P388/VCR) 

DRUG· MG/ICG Treet.Sched. Route MST XILS Student t·TEST 
Dose <Days) (Days) (p·value) 

Placebo 0.5 1·3 IP 9.4 
Vineristf ne 0.4 1·3 IP 14.2 

· Viner. +. Ex·3 0.4 + 50.0 1-3 IP 16.3 +15 c0.01 
O:i + ~.o 1-~ 1£ 15.6 +111 c0.01 

Placebo 0.5 1·7 aw. 9.4 
Yineristine 0.2 1·7 IP 13.7 
Yfner.+ EJc·3 0.2 + 200 1·7 CRAL 16.4. +20 <0.01 

11.2 + l!ll J-7 CIW. 1~.1 +1~ ~.!U 
Placebo 0.5 1·7 IP 9.9 
Yfneristine 0.2 1•7 IP 13.8 
Viner1 + ia·;I g.z • ~ J-7 1£ 16.Z +21 !M!i 

.. Placebo 0.5 1-7 IP 8.9 ! 
Vinerfstine 0.2 1•7 IP 14.9 
Viner. + Ex-9 0~2 + 12.5 1·7 IP 16.8 +13 c0.01 

11.z • 6.~ J·Z IP 1614 +10 <O.~ 
Placebo 0.5 1-7 IP 13.2 
Vinerfstfne 0.2 1·7 IP 15.1 

· Viner. + Ex·16 0.2 + 25 1·7 IP 16.8 +11 <0.01 
g.z • 12.~ l·Z ·IE ]612 +7 0.02 

Placebo 0.5 1-7 IP 13.3 
Vfncristine 0.2 1·7 IP 14.3 
!iner1 + b·1l g.z + 12.~ l·Z IE 16.J +]4 <0.01 
Placebo 0.5 1·7 IP 13.4 
Vincristine 0.2 1·7 IP 15.1 
Viner. + Ex·12 0.2 + 50 1•7 IP 16.7 +11 c0.01 

g.z • ~ J·7 IE lA-5 +9 c0.01 
Placebo 0.5 1-7 IP 10.1 
Vineristine 0.2 1·7 IP 12.5 
!i!JEl"1 + f!•20 11.2 • 6.J ]·7 1£ lJ15 +8 o.11~ 
Placebo 0.5 1-7 IP 10.1 
Vineristine 0.2 1-7 IP 12.5 
Viner. + Ex·21 0.2 + 25 1·7 IP 14.5 .+16 c0.01 

g.z • lZ.~ 1-z . IP 13.5 +8 g.oz 
Placebo 0.5 1·7 IP 10.1 
Yincristfne 0.2 1·7 IP 12.7 
Viner. + Ex·22 0.2 + 12.5 1·7 IP 15.8 +24 c0.01 

o.z + 6.J 1-z IP 1~.2 •U c0.01 
Placebo 0.5 1·7 IP 8.7 
Vfneristine 0.2 1-7 IP 13.8 
Viner. + Ex·17 0.2 + 50 1•5 IP 16.1 +17 0.03 

0.2 + ~ l-~ IP 16.§ •22 <0.01 
Placebo 0.5 1-7 IP 9.8 
Vineristine 0.2 1·7 IP 14.1 
Viner. + Ex·17 g.z • ~ l·Z IP 20.3 ~ c0.01 
Placebo 0.5 1·7 IP 9.3 
V.ineristine 0.2 1·7 IP 14.9 
Viner. + Ex·17 0.2 + 12.5 1·7 IP 17.6 +18 <0.01 

0.2 + 6.3 1·7 IP 17.5 +17 c0.01 
g.z • J.l l·Z IP ]716 +1§ <0.01 
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TABLE 2 (Cont'd.) 

DRUG MG/KG Treat.Sched. Route MST XILS Student t·TEST 
Dose (Days) (Days) <p-value> 

Placebo o.s 1-7 IP 13.2 
Vineristine 0.2 1-7 JP 15.1 
Viner. + Ex-17 0.2 + 12.5 1-7 JP 16.8 +11 c0.01 
Placebo 0.5 1-7 IP 10.3 
Vinerf stine 0.2 1-7 JP 12.5 
Vfner. + Ex-17 0.2 + 6.3 1-7 IP 15.3 . +22 <0.01 
Placebo o.s 1·3,6,7 IP 11.8 
Vfnerfstfne 0.4 1-3,6,7 IV 11.4 
Viner. + Ex-17 0.4 + 50 1-3,6,7 IV 13.4 +18 0.02 

0.4 + 25 1-3,6,7 IV 13.3 +17 0.01 
g.! • iz.~ hl.6.Z IX 12.2 +1~ S!.01 

Placebo 0.5 1,2 IV 8.4 
Vineristine o.8 1,2 IV 9.8 
Viner. + Ex-17 0.8 + 2:2 i.z IX l11l +l3 c0.01 
Placebo 0.5 1,2 IV 8.4 
Vfnerfstfne 0.6 1,2 IV 9.6 
Viner. + Ex-17 0.6 + so 1,2 IV 11.1 +16 c0.01 

!i!16 + ~ 1.2 IX 1g.J ·~ co.m 
Placebo 0.5 1-7 IP 10.1 
Vlnerlstfne 0.2 1-7 IP 12.5 
-Viner. + Ex•17 g.z • iz.~ l·Z IP i~.z •JR 01g1 
Placebo 0.5 1·7 IP 11.6 
Vlneristirw 0.2 1·7 IP 12.5 
Viner. + Ex·17 g.z • iz.~ l·Z 1£ 141Z +11 co1g1 
Placebo 0.5 1·7 IP 11.2 
Vineristine 0.2 1·7 IP 12.3 
Viner. + Ex·17 g.z • iz.5 1-z 1e 1~.1 •ZI c0.01 
Placebo 0.5 1·7 IP 9.2 
Vinerfstfne 0~2 1·7 IP 12.6 
Viner. + Ex·17 0.2 + 25 1•7 IP 14.7 +16 cO.QJ 

0.2 + 12.5 1·7 IP 16.8 +33 c0.01 
0.2 + 6.3 1·7 IP 14.9 +18 c0.01 
g.z • ~.i J·Z 1e l~.I +Jg c0.m 

PlllC8bo 0.5 1,5,9 IP 9.3 
Vlncrfstlne 0.6 1,5,9 IP 11.5 
Viner. + Ex·17 0.6 + 25 1,5,9 IP 15.8 +38 c0.01 

0.6 + 12.5 1,5,9 IP 14.1 +23 c0.01 
!116 + '·~ J.5.2 1e l2·2 +Ji co.g1 

Placebo 0.5 1·7 IP 13.2 
Vlnerfstfrw 0.2 1·7 IP 14.7 
Viner. + Ex-37 g.z • §.~ ]·7 1e 1~.z +7 0104 
Placebo 0.5 1·7 IP 10.3 
Vfnerf stf ne 0.2 1·7 IP 12.5 
Viner. + Ex-37 0.2 + 12.5 1-7 IP 16.1 +29 <0.01 

11.2 + 6.J J·Z 1e ]4.6 +]7 o.gz 
Placebo 0.5 1·7 IP 9.2 
Vfnerfstfne 0.2 1·7 IP 12.6 
Viner. + Ex·37 0.2 + 25 1·7 JP 14.7 +17 0.01 

0.2 + 12.5 1·7 IP 15.5 +23 <0.01 
0.2 + 6.3 1·7 IP 13.8 +10 <0.02 
g.z • J.l l·Z U! 1411 +12 co.01 
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!YLLi (Ccnt'd.) 

DRUG MG/KG Treet.Sched. Route MST XILS Student t·TEST 
Dose <Deya) (Deya) <p-velue) 

Placebo 0.5 1-7 JP 9.8 
Vfncristf ne 0.2 1-7 IP 12.7 
Viner. + Ex-37 0.2 + 12.5 1-7 IP 15.0 +18 c0.01 

81Z + ~1] 1-z IP 1412 •12 ~.g1 
Placebo 0.5 1-7 IP 11.4 
Vfncrfsth• 0.2 1·7 IP 16.0 
Viner. + Ex-37 o.z • JZ.~ 1•7 IP JZ.9 +1z 0.01 
Placebo 0.5 1-7 IP 10.3 
Vfncristfne 0.2 1-7 IP 15.4 
vtnci-. + ex-37 o.z + 12.~ J·Z 1e ll1l •JI c0.01 
P~acebo 0.5 1·7 IP 9.3 
Vincristfne 0.2 1·7 IP 14.9 
Viner. + Ex-37 0.2 + 12.5 1·7 IP 19. 1 +28 c0.01 

! 0.2 + 6.3 1-7 IP 17.7 +19 c0.01 
' o.z + i.1 1·7 IP J61A +11 0103 

Placebo 0.5 1·7 IP 13.2 
Vi~f stine 0.2 1·7 IP 15.1 
:it:!ncr1 + l,!·37 11.2 • 12.~ J·Z 1£ iz11 •ii c0.01 
Placebo 0.5 1·7 IP 10.3 
Vfneristine 0.2 1·7 IP 12.5 
Y!E!SiC1 + (1·4] o.z + 6.i ]·7 IP ]411 +]~ 0.02 
Placebo 0.5 1·7 JP 11.2 
Vfncristfne 0.2 1•7 JP 12.3 
Viner. + Ex-46 0.2 + 25 1·7 IP 16.7 +36 c0.01 

!112 + !Z.~ l·Z 1£ ]4·17 +zg c0.01 
Placebo 0.5 1·7 IP 10.1 
Vfncristfne 0.2 1·7 JP 12.5 
lt:i1EC1 + El.;.]4 !l1Z • 6.~ l·Z JP ]!.;) +]! :!!1101 
Placebo 0.5 1·7 JP 9.7 
Vfncrfstfne 0.2 1·7 IP 11.2 
Viner. + Ex-26 0.2 + 25 1·7 IP 15.8 +41 c0.01 

0.2 + 12.5 . 1·7 IP 15.0 +34 <0.01 
!l1Z • 6.;i 1-z JP J~.I ·~ cg.g] 

Placebo 0.5 1-7 IP 9.7 
Vfncrfatfne 0.2 1-7 IP 11.2 
Viner. + Ex·1!2 0.2 + 50 1·7 JP 14.2 +26 0.02 

0.2 + 25 1·7 JP 16.3 +45 c0.01 
o.z + 32.~ 1-z IP 16.Z +4~ <0101 

Placebo 0.5 1·7 IP 9.7 
Vfneriatfne 0.2 1-7 IP 11.2 
Viner. + Ex·33 0.2 + 50 1·7 IP 16.6 +48 <0.01 

0.2 + 25 1-7 IP 15.6 +39 <0.01 
11.z • 1z.~ J-7 JP l51l +35 c0.g1 

•> Drugs wre ednfnfaterecl IP, IV or ORAL on deys indicated reletJve to tunor inpleteticn. 
b) XILS·Percent Increase in qfe Span relative to Vincriatfne treetmnt alone. 
c) Indicates signffic...t increase (p ,! .05) in Mean Survival Ti•, conpared to Vincristfne 

treatment alone. 
Viner. = Vincrfstf ne 
Ex • ~le NUlllber 

_ .. .,..._ 

liliiiii1iJIDiif 
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In vivo Eyaluation of MDR-1 Reversal Agents Against the 
Human Epidermoid carcinoma KB/8.5 Im.planted SC in 

Athymic "Nude" Mice (Table 3) 
The multiple druq resistant human epidermoid 

carcinoma KB/8.5 is propaqated in medium containinq 
colchicine (10 nanoqrams/ml) to maintain druq re­
sistance. Colchicine is removed from the medium, for 
two cell passaqes, prior to subcutaneous (SC) implant 
of 8 x 106 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 
mqs~ At this time (Day O of the test period) mice are 
allocated to treatment groups of s-10 mice per qroup, 
so that the qroups have a mean tumor mass as closely 
comparable as possible. Druq treatment is administered 
one day later, accordinq to the followinq treatment 
protocol:· doxorubicin is administered as a sinqle 
intravenous dose (8 mg/kq), and either placebo (normal 
saline) or MDR-1 reversal compound is administered in 
two subcutaneous doses (12.5-200 mg/kq/dose) qiven 2 
hours before and again at 2 hours after the single IV 
dose of doxorubicin. Individual 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 Tu1Dor Mass on Day +14 or +Day 21 

Mean Tumor Mass on Day O 

Statistical analysi~ 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 Loq 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 ~iff erent treatment qroups at 
the start of the test period (Day O); and 

2) the Loq transformation of the data more 
adequately reflects the.exponential qrowth pattern of 
the sc tumors and makes the use of the Student t-test 
more appropriate. Positive MDR-1 druq 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 qroups treated with an equivalent dose of 
doxorubicin alone. 
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l!ll.Ll 
IN VIVO EVALUATION OF tl>R•1 REVERSAL AGENTS AGAINST THE llJMN EPIDERMOJD 

CARClllCJIA ICB/8.5 IMPLANTED SC IN ATHYIUC 'tll>E' MICE 

RELATIVE TlKR GROWl'H 

Drug T .. utment Rel•tive St•tfstics Relative St•tf stfcs 
<"91K11Dose> TUlllW (p-ve lue > TUllDr (p-velue) 

Growth Growth 
Day 14 Day 21 

S•line 8.78 11.42 
Doxor&Dicin <8> 6.30 10.26 
Dox (8) + Ex·26 (100) 3.87 <0.01 6.69 <0.01 
Dox <8> + Ex-26 < 50) 4.85 0.01 7.87 0.03 
Dox (8) + Ex·26 ( 25) 5.46 0.12 9.62 0.39 
Dox <8> + Ex·26 < 12.5> 7.CI 0.76 8.93 0.17 
S•line 11.03 15.23 

I Doxon.bicin<8> 7.44 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 C 25) 6.25 0.27 9.06 0.02 
Dox <8> + Ex·26 ( 12.5> 6.87 0.53 10.14 0.13 
S.lfne 7.90 13.54 
Doxor&bicfn (8) 4.59 8.37 
Dox <8> + Ex·26 (200) Toxic Toxic 
Dox (8) + Ex·26 <100> 2.43 c0.a1 3.84 c0.a1 
Dox (8) + Ex·26 ( 50) 2.82 <0.01 4.62 <0.01 
Dox C8> + Ex·26 C 25) 3.30 0.04 5.49 a.oz 
Dox <8> + Ex-26 C 12.5> 4.97 0.76 8.33 0.54 
S.lfne 5.• 10.34 
Doxon.bfcfn <8> z.a 5.69 
Dox (8) + Ex•26 (100) 0.77 <0.01 1.70 <0.01 
Dox (8) + Ex·26 ( 75) 1.75 0.01 3.49 <0.01 
Pox <S> + Ex-26 c 50> 2.51 0.16 3,95 <0.01 
S.line 10.61 25.28 
Doxor&bicin (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.]3 <O.Q1 7.85 <0.01 
S.lfne 13.13 23.44 
Doxor&bfcfn (8) 6.7J 10.99 
Dox <8> + Ex·17 (150) 2.24 c0.01 3.35 <0.01 
Dox (8) + Ex·17 (100) 4.53 <0.01 . 6.22 <0.01 
Dox C8> + Ex-17 c 75> 4.38 <0.01 1.37 <0.01 
Saline 7.90 13.54 
Doxon.bicfn (8) 4.59 8.37 
Dox (8) + Ex·17 (200) 2.77 <0.01 5.30 a.oz 
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 
Dox (8) + Ex·17 ( 25) 5.09 0.85 9.55 a.83 
Pox Cl> + Ex-17 ( 12.5> 3.97 0.26 8.58 0.§6 

THIS SHEET HAS BEl!N. 
REPLACED 
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TABLE 3 (Cont'd.) 

Drug Treetlllent Reletfve Stetfatics Reletive Statistics 
(Mg/ICg/Dose) Tunor. Cp-wlue> , Tuaor Cp-wlue> 

Growth Growth 
Dey 14 Dey 21 

Saline 9.27 15.21 
Daxonbf cin (8) 6.17 11.13 
Dax- (8) + Ex·33 (200) 2.20 c0.01 3.98 c0.01 
Dox (8) + Ex·33 (100) 3.28 c0.01 6.38 c0.01 
Dox C8> + Ex·33 < 50> 3.02 - <0.01 6.04 c0.01 
Dox (8) + Ex .. 33 < 25> 2.85 c0.01 5.20 c0.01 . 
Dox (8) + Ex·33 ( 12.5) 2.41 <0,01 4.09 c0.01 
Saline 9.51 18.00 
Doxonbicin (8) 5.66 9.29 
Dox (8) + Ex·33 (200) 2.71 <0.01 5.94 <0.01 
Dax <8> + Ex·33 (100) 3.47 <0.01 5.61 <0.01 
Dox (8) + Ex·33 < 50) 3.85 <0.01 7.55 0.13 
Dax (8) + Ex·33 < .25> 3.97 0.01 7.70 0.17 
Dax CS> + Ex•]3 C12.5> 3.88 <0.01 7.P Q.13 
Seline 17.50 31.38 
Doxonmfcfn <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 <0.01 
Dox (8) + Ex·112 ( 50) 3.36 <0.01 9.32 0.05 
Dox (8) + Ex·112 ( 25) 4.92 0.06 9.93 0.07 
Dox (8) + Ex·112 < 12.5) 4.71 Q.Q2 11-38 0·20 
Saline 9.51 18.00 
Doxonbicfn (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 
Dax (8) + Ex·112 < 50) 4.97 0.19 6.99 0.06 
Dox (8) + Ex·112 C 25) 4.99 0.26 7.34 0.08 
Dox (8) + Ex·112 ( 12.5) !.D o.ot 6:14Z o.ol 
Seline 6.49 10.18 
Daxon.Dfcin (8) 4.66 7.70 
DGll (8) + Ex·112 (200) 2~35 <0.01 - 3.81 c0.01 
Dax (8) + Ex·112 ( 25) 4.51 o.:w 7.21 0.38 

RSll 'I! + l.l·JJZ ' JZ.~! !.:D a.a -., .• l!.l~ 
Seline 17.50 31.38 
DGllon.Dfcin (8) 6.83 15.06 
Dox <8> + Ex·3 (200) 3.34 <0.01 7.34 c0.01 
Dax (8) + Ex·3 (100) 3.92 <0.01 8.87 0.01 
Dox (8) + Ex·3 ( 50) 4.29 0.01 8.38 c0.01 
Dax (8) + Ex·3 ( 25) 5.31 0.09 11.29 0.12 
Dox (8) + Ex·3 ( 12.5) !.;& ~.01 10.68 0.30 
Seline 8.31 12.15 
Doxonbicin (8) 4.91 9.34 
Dox (8) + Ex·3 (12.5) 4,JZ o.~ §.J9 0114 
Seline 6.49 10.18 
Doxonmfcin <8> 4.66 7.70 
Dax <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•l ' 1z.s> ~.19 - 0.22 7.97 0154 

f~ili1i1ii1i11f 
. .;,·_i.:..--
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lYl.U (Cont'd.) 

Drug Treecment Reletfve Stetfatfcs Reletfve Statistic• 
(Mg/ICll/l)ose) Twior (p-velue> TUllOI' Cp-velue> 

Growth Growth 

Dey 14 Dey 21 

Seline 17.50 31.38 
Doxonbicin (8) 6.IS 15.06 
Dax (8) • Ex·14 (200) 4.59 0.02 7.84 c0.01 
Dax (8) + Ex·14 (100) 3.U. c0.01 6.25 c0.01 
Dax (8) + Ex·14 < 50) 4.14 c0.01 10.03 0.04 
Dax (8) + Ex·14 ( 25) ~la o.i2 10.97 0116 
Seline 5.98 10.34 
Doxonbicin <8> 2 •• 5.69 
Dax (8) + Ex·14 (100) 2.94 o.u 5.40 0.41 
Dax (8) • Ex·14 C 75) 2.90 0.48 5.86 0.48 
Dax (8) + Ex·14 ( 50) 3.08 0.64 5.89 0.64 
Re '12 • 1x·14 ' ~2 z.a g.~ ~lg§ g1Z! 
Seline 11.47 19.'6 
Doxonbicin (8) 5.15 10.08 
Dax <8> • Ex·32 (200) 2.25 c0.01 3.90 c0.01 
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 
Dax (8) + Ex·32 ( 25) 5.69 0.70 11.30 0.79 
Dax (8) + Ex·32 ( 12.5) '!1:81 l 1111 121m !111!! 
Seline 11.14 18.56 
Daxonbfcfn (8) 8.38 ·. 13.55 
Dax (8) + Ex·32 (200) 4.32 c0.01 7.33 c0.01 
Dax (8) + Ex·32 (100> 5.37 c0.01 10.66 0.07 

RB '12 + l!·B ' ~!U i1D g.i~ iz.~ g.n 
Seline 9.22 15.15 
Daxonbfcf n (8) 9.71 19.57 
Dax (8) + Ex·47 (200) 5.60 0.04 11.04 0.16 
Dax <8> + Ex·47 (100) 6.12 0.08 10.09 0.08 
Dax (8) + Ex·47 ( 50) 7.'6 0.47 16.54 0.75 
Dax (8) + Ex·47 < 25) 5.09 0.02 9.73 . 0.05 
DB ,12 + 1!•!7 ' 121~2 l1Z! 11.a 11.~ 01~1 
Seline 7.90 13.54 
Dcaxonbfcfn (8) 4.59 8.37 
Dox (8) + Ex·41 (200) 2.41 (tox> c0.01 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 ~.15 0.06 
Dox <8> + Ex·41 < 12.5> !1ltl o.~ 7.~ g.26 
Seline 10.61 25.28 
Daxorl.Dicin (8) 7.30 16.05 
Dox <8> + Ex·41 (100) 5.14 0.06 10.39 0.02 
Dox (8) + Ex·41 C 75> 4.64 c0.01 8.54 c0.01 
RB ,12 + ~x-4] ' ~112 1.~ o.a 15.g§ g.11 
Seline 10.61 25.28 
Doxorl.Dfcin (8) 7.30 16.05 
Dax (8) + Ex·46 (100) 4~62 0.02 10.91 0.03 
Dox <8> + Ex·46 < 75) 5.18 0.05 10.25 0.01 
Dox <80 + Ex·46 C 50> !.12 cO.O] 8.83 c0.01 

11ii1i1i1ijr TH~ s~BET HAS BE~~· ; 
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~(Cont'd.) 

Dru; Treatment Rel•tive Statistics Relative Statistics 
(Mg/ICl/DOSe) TUIOI' (p-value> TUIOI' Cp-value> 

Gl'OMth Gl'OMth 
Day 14 Day 21 

Seline 16.39 24.75 
Daxonbicin Cl> 7.34 12.53 
Dax Cl> + Ex·46 (200) 4.69 c0.01 8.99 0.02 
Dgx <8> + Ex·46 < 25> 5.79 0.08 9.65 O.Q8 
Saline 10.64 19.7.S 
Doxonbicin <8> 4.18 6.87 
Dax (8) + Ex·49 (200) 3.39 0.10 6.13 0.29 
Dax <8> + Ex-49 <100> 2.22 c0.01 3.8J 0.01 
Dax (8) + Ex·49 < 50) 4.11 0.'8 8.28 0.7.S 
Dax <8> + Ex·49 C 25> 2 •• o.m 5.04 0.06 
Dax <8> + Ex-49 C 12.5) 3,32 0.15 6.41 0.34 
Saline 11.14 18.56 
Daxonbicin (8) 8.38 13.55 
Dax (8) + Ex·49 (200) 3.07 c0.01 4.65 c0.01 
Dax (8) + Ex·49 < 100) 5.00 c0.01 7.47 <0.01 
Dax <8> + Ex-49 < 50> 5.60 0.01 11.17 0.14 
Seline 11.47 19.'6 
Daxonbicin <8> 5.15 10.08 
Dax (8) + Ex·50 (200) 4.34 0.17 6.87 0.04 
DGJC C8> + Ex•50 (100) . 3.30 o.m 7.08 0.11 
Dax C8> + Ex·50 < 50> 4.20 0.20 1.76 0.39 
Dax <8> + Ex·50 < 25> 4.26 0.21 7.86 0.19 
Dox <8> + Ex-50 c 12.s1 5.19 g.50 10.30 0.63 
Seline 12.17 11.87 
DGJConbicin (8) 7.80 11.05 
Dax (8) + Ex·55 (200) 4.54 c0.;01 7.15 0.02 
Dax (8) + EX·55 (100) 5.80 0.07 12.37 0.61 
OGX (8) + Ex•55 ( 50) 7.10 0.15 12.20 0.40 
Dax Cl) + Ex•55 ( 25) 6.39 0.15 9.31 0.25 
Dax (8) + Ex·55 c 12.5> 6.13 q.op 9.05 Q.19 

l Saline 6.15 10.19 
DGJConbicin (8) 3.81 5.82 
Dax (8) + Ex·SS C 25) 3.86 0.61 5.65 0.52 
Dox <B> + Ex·55 < 12.5> 3.ft 0.68 6.03 0.65 
Seline 9.27 15.21 
Daxonbicin Cl> 6.17 11.13 
Dax C8> + Ex-61 (200) 2.57 <0.01 4.51 <0.01 
Dax (8) + Ex·61 (100) 3.49 <0.01 6.86 0.01 
Dax (8) + Ex•61 ( 50) 6.26 0.53 8.66 0.08 
Dax (8)·+ Ex·61 C 25) 4.64 0.10 8.74 0.08 
Dax <8> + Ex-61 ( 12.5> 4.67 q.01 8.88 <0.01 
saline 16.39 24.75 
Daxonbicin (8) 7.34 12.53 
Dax (8) + Ex·61 (200) 2.40 <0.01 6.13 <0.01 
Dox <8> + Ex-61 < 25> 5.51 0.05 10.2Q 0.16 
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TABLE 3 (Cont'd.) 

Drug Treetimnt Relative. Statistics Relative . Statistics 
(Mg/Kg/Dose) TUllOI' (P""value) TUIOr (p-value> 

Growth CirONth 
Dey 14 Dey 21 

Seline 7.79 12.55 
Doxonbicin (8) 5.98 10.65 
Dox (8) + Ex·78 (200) 5.44 0.34 14.91 0.92 
Dox C8> + Ex·78 <100) 4.28 0.06 11.07 0.53 
Dox (8) + Ex·78 < 50) 4.38 0.10 7.rs 0.13 
Dox (8) + Ex·78 C 25) 5.56 0.54 10.14 0.63 
Dox (8) + Ex·78 < 12.5) A.zz g.zz 1g.zz: 0.65 
Seline 11.14 18.56 
Doxonbicin (8) 8.38 13.55 
Dox <8> + Ex·78 (200) 4.07 ~.01 8.60 <0.01 
Dox (8) + Ex· 78 (100) 5.30 ~.01 10.72 0.06 
Rox '~2 + Ex·78 ' ~!:!2 41!! ~.O! J0.112 0.1;) 
Seline 9.27 15.21 
Doxonbicin (8) 6.17 11.13 
Dox (8) + Ex·62 (200) 4.27 ctox> o.rs · 8.57 <tox> 0.11 
Dox (8) + Ex·62-(100) 4.25 0.04 6.08 <0.01 
Dox (8) + Ex·62 ( 50) 5.40 0.29 9.47 0.19 
Dox C8> + Ex-62 < 25) 5.99 0.46 12.17 0.72 
Dox (8) + Ex·62 ( 12.5) A.at g.2z ll!.JZ 11.ll 
Saline 16.39 24.15 
Doxonbicin 7.34 12.53 
Dox (8) + Ex-~ (200) 3.15 ~.01 7.55 <o.01 
Rs '12 + i&zs·S ' 122 A.JD g.12 2.112 o.~ 
Seline 9.22 15.15 
Doxonbicin (8) 9.78 19.57 
Dox (8) + Ex·92 (200) 4.84 0.02 8.71 0.03 
Dox <8> + Ex·92 (100) 4.98 0.02 10.48 a.rs 
Dox (8) + Ex-92 ( 50) a.rs 0.46 11.75 o.·26 
Dox (8) + Ex·92 C 25) 5.76 0.06 12.05 0.21 
Rms '12 + Ex·!Z ' JZ.~2 z.zg g.a JZ.?5 o.;m 
Seline 12.15 17.79 
Dox~icin (8) 8.11 14.17 
Dax (8) + Ex•66 (200) 4.26 ~.01 7.07 <0.01 
Dax (8) + Ex·66 ( 100) 5.73 0.01· 8.17 0.04 
Dax (8) + Ex·66 ( 50) 6.93 0.24 9.72 0.13 
Dax (8) + Ex·66 ( 25) 6 •• 0.20 10.52 0.13 
Dox (8) + Ex-66 < 12.5) 1.gJ 0.21 11.!Z 0.31 
Seline ·1.99 12.58 
Doxonbicin (8) 6.13 11.58 
Dox (8) + Ex·66 < 50) 6.06 0.56 9.90 0.22 
Dox (8) + Ex·66 C 25) 6.33 0.67 9.89 0.23 
Rs '12 + Ex·§A ' lZ122 ~.1A !:!.!Z Z14l <011!l 
Seline 8.89 12.06 
Doxonbicin (8) 6.36 8.63 
Dox (8) + Ex·74 (200) s.9o 0.28 8.92 0.70 
Dox (8) + Ex·74 (100) 4.28 ~.01 6.25 0.17 
Dox (8) + Ex· 74 C 50) 6.61 0.47 9.18 0.71 
Dox (8) + Ex·74 ( 25) 6 •• 0.76 9.11 0.71 
Dox (8) + Ex·74 ( 12.5> 61!7 0.§2 2.00 0.79 

ii1ii1i111nr THIS SHEET HAS BEEN 
REPLACED 



Drug Treetllla"lt Reletive 

(Mg/ICgJDose) TUllOI'· 

Growth 
Day 14 

Seline 12.40 
Doxonbicf n (8) 7.19 
Dox <8> + Ex· 74 <200> 6.60 
Dax <8> + Ex• 74 UOO> 6.M 
Seline 6.32 
Doxonbicin <8> 6.84 
Dox <8> + Ex·97 (200) 4.86 
Dox <8> + Ex-97 (100) 5.40 
Dax (8) + Ex·97 < 50) 5.39 
Dax (8) + Ex·97 < 25) 4.23 
Dax (8) + Ex·97 ( 12.5) 8.64 
Seline 9.28 
Doxonbicin (8) 7.27 
Dox .<8> + Ex·97 (200) 7.26 
Dax (8) + Ex·97 <100) 7.80 
Dax (8) + Ex•97 ( 50) 8.37 
Dax (8) + Ex·97 ( 25) 8.31 
Dax <8> + Ex·9l < 12.5> 10.52 
Seline 9.99 
Doxonbicin (8) 5.74 
Dox <8> + Ex·81 (200) 5.38 
Dox (8) + Ex·81 (100) 7.75 
Dax <8> + Ex·81 < 50> 5.38 
Dox <8> + Ex•81 ( 25) 5.31 
Dax (8) + Ex·8~ < 12.5> s.47 
Seline 9.28 
Doxonbicin (8) 7.-0 
Dax (8) + Ex·81 (200) 9.16 
Dax (8) + Ex·81 (100) 8.82 
Dax (8) + Ex·81 ( 50) 8.83 
Dax <8> + Ex•81 C 25> 10.22 
Seline 12.14 
Daxonbicfn (8) 7.76 
Dax (8) + Ex·67 (200) 4.-0 
Dax (8) + Ex·67 ( 100) 4.16 
Dax (8) + Ex·67 ( 50) 5.12 
Dax (8) + Ex·67 ( 25) 5.-0 
Dox (8) + Ex·67 ( 12.5> 5.00 
Seline 16.39 
Daxonbicin <8> 7.34 
Dax <8> + Ex·67 <25> 5.62 
Seline 14.56 
Daxorlbicin (8) 4.76 
Dax (8) + Ex-64 <200> 3.13 
Dax (8) + Ex·64 < 25) 5.62 
Dax (8) + Ex-64 < 12.5> 5.62 
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TABLE 3 (Cont'd.) 

Stetiatica 
(p-wlue) 

0.22 
0.33 

0.10 
0.19 
0.23 
0.02 
0.92 

0.55 
0.61 
0.74 
0.80 
O.f6 

0.34 
0.97 
0.33 
0.25 
0.43 

o.• 
o.as 
o.• 
0.!6 

<0.01 
<0.01 
0.03 
0.04 
0.02 

0.01 

<0.01 
0.75 
o.n 

Reletive 
r ..... 
Growth 
Day 21 

19.67 
12.05 
8.35 

11.43 
9.53 

10.84 
8.27 

11.61 
8.66 
9.12 

14.Q9 
15.09 
12.60 
12.62 
13.13 
12.91 
11.60 
14.89 
13.89 
10.41 
8.71 

11.57 
10.• 
10.51 
2.52 

15.09 
12.60 
12.03 
14.37 
12.11 
29.00 
24.57 
12.44 
8.55 
7.76 

11.52 
11.73 
9.§1 

24.75 
12.53 
12.54 
15.95 
7.70 
5.39 
5.14 
7.23 

Stetiatics 
(p-velue> 

0.07 
0.61 

0.13 
0.62 
0.15 

. 0.20 

0.92 

0.56 
0.57 
0.53 
0.35 
0.79 

0.14 
0.71 
0.60 
0.49 
0.30 

0.42 
0.75 
0.47 
0.66 

<0.01 
<0.01 
0.36 
0.35 
0.12 

0.26 

0.03 
0.02 
0.24 
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TABLE 3 (Cont'd.) 

Drug Treatment Relative Statistics Relative Statistics 
(Mg/Kg/DOie) TLllKll' (p-value> TUia' (p-value) 

. Growth Growth 
Dey 14 Dey 21 

Seline 6.49 10.11 
Doxonbfcfn (8) 4.66 7.70 
Dox <8> + .Ex·64 (200) 2.91 c0.01 5.87 0.05 
Dox (8) + Ex·64 C 25) 3.86 0.06 6.21 0.09 
Dox (8) + Ex·64 < 12.5> 4,62 IM6 , .• o.zz 
Seline 7.79 12.55 
Doxonbfcfn (8) 5.98 10.65 
Dox 8 + Ex·64 <200> 4.86 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 C 25) 6.61 0.84 11.48 0.82 

. l 
Dox 8 + Ex·64 ( 12.5) 11!6 !M!2 1J1ti !212!: 
Saline 11.14 18.56 
Doxonbfcfn <8> 8.38 13.55 
Dox (8) + Ex·64 (200) Deed Deed Deed Deed 
Dox C8) + Ex·64 (100) 5.03 <0.01 8.27 c0.01 
RS?! ill + E!·64 ' &l Z.l2 g.19 li.B g.~ 
Saline 8.61 10.80 
Doxorlbicin (8) 4.72 7.27 
Dox CB> + Ex-72 <200> 3.54 0.08 5.70 0.23 
Dox (8) + Ex· 72 <100> 2.7J c0.01 5.06 0.07 
Dox (8) + Ex· 72 ( 50) 5.67 0.87 12.45 0.96 
Dox (8) + Ex-72 < 25> 4.14 0.32 7.65 0.61 
Dox (8) + Ex-72 ( 12.5) ~.zz !11!1 !.a 11.1z 
Saline 11.14 18.56 
Doxonbfcfn <8> 8.38 13.55 
Dox (8) + Ex-72 (200) 4.56 <0.01 8.13 c0.01 
Dox (8) + Ex· 72 (100) 7.15 0.17 13.08 0.43 
Dox <8> + Ex·72 ( 50> 2.a g.11 10.01 !21!l! 
Saline 10.03 15.78 
Doxorlbfcin (8) 5.46 8.72 
Dox (8) + Ex· 72 (200) 4.28 0.04 7.48 0.21 
Dox (8) + Ex·72 (100) 6.46 0.91 11.99 0.98 
Dox (8) + Ex·72 ( 50) 5.61 0.61 9.82 o.78 
Rs ill + E!·ZZ i i:!l z.11 !Ml 1J.27 o.!:t 
Saline 8.35 12.08 
Doxorlbicfn (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) 5.61 0.18 9.55 0.46 
Dox (8) + Ex·27 ( 25) 5.71 0.20 10.30 0.61 
oox ill • ~-tt ' 1z.~l 5.1! !2.J5 9.§6 0.40 
Seline 8.35 .12.08 
Doxonbicin (8) 6.69 10.17 
Dox C8> + Ex-75 (200) 4.95 0.02 7.70 0.04 
Dea C8> + Ex-75 <100> 3.76 <0.01 6.74 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 
Ds <B> + Ex-75 ( 12.5> 1.1g o.g 141Zl g.96 
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TABLE 3 (Ccnt'd.) 

Dl'\lll Treetll91t Reletive Statiatics Reletive Statistics 
(Mg/1(1/DOH) Tumr (p-velue) Tumr Cp-value) 

Growth Growth 
Dey 14 Dey 21 

Salirw 6.32 9.53 
Daxonbicin Cl> 6.84 10.84 
Dox (I) + Ex-89 (200) 2.5' <0.01 6.04 <0.01 
Dax Cl> + Ex·89 C 100) 7.46 0.43 11.04 0.40 
Dax Cl) + Ex·89 ( .50) 4.50 0.04 9.40 0.31 
Dax (I) + Ex·89 C 25) 5.17 0.13 a.02 0.09 
Dox Cl> + Ex•89 < 12.5> S.47 0.10 10.70 0.41 
•> Doxonbicfn was adllfnistered in • single intravenous doee, and MDR·1 rewrsal 

agents .. ,. edefnistered IMD:utaneoualy, et ·2 hours and at +2 hours reletiw to 
the Doxonbicfn dose. Drugs .. ,. adlllinistered cnly on Day +1 p_ost tumr staging 
(Day O of the test period). 

b) ~eletive tumr growth • Mean tunpr gss 90 Dey 14. 21 
.._.. tumor •as on Day 0 

c) Statistical -lyses of Log Relative TWDr Growth, COlll*'i"lll treetment with 
Doxonbicin + tllR·1 reversel agent to treetmnt with .. 8CJ1fvelent doee of 
Doxonbfcin alone. A p·value <P ~ 0.05) indicates- •i9"1fffc..t recb:tion fn 
reletfve tunor growth.for cClllbfneticn therew II~· 

Dox • Doxonbfcfn 
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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 th~t are resistan~ 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

?;'Ubicin. Both vincristine and doxorubicin are used 
clinically to treat MOR 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 resulting 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 kiloqram of body weiqht per day and 

such dosaqe units are employed that a total of ·from 

about 1.75 q to about 14 q of the active compound, for 

a subject of about 70 kq 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 admini~tered 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 qelatin capsules, or they may be 

·comprsssed 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 
inqestible tablets, buccal tablets, troches, capsules, 
el~xers, 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 
th~ weiqht 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 accordinq to the present 
invention are prepared so that an oral dosage unit form. 
contains between 200 mg. and 3.5 q of active compound. 

The tablets, troches, pills, capsules and the 
like may also contain the followinq: A binder such as 
qum traqacanth, acacia, corn starch or gelatin; 
excipients such as dicalcium phosphate; a dis­
inteqrating agent such as corn starch, alginic acid and 
the like; a lubricant such as maqnesium stearate; and a 
sweetening agent such as sucrose, lactose or saccharin 
may be added or· a flavoring aqent 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 instance, tablets, pills, or capsules may 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 flavorinq such as cherry or 
orariqe flavor. Of course, any material used in prepar­
inq any dosaqe unit form should be pharmaceutically 
pure and substantially non-toxic in the amounts em­
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 pharmacoloqically 
acceptable salt can be prepared in qlycerol, liquid 
polyethylene qlycols, and mixtures thereof and in oils. 
Under ordinary conditions of storaqe and use, these 
preparations contain a presevat-ive to prevent the 
qrowth of microorqanisms. 

The pharmaceutical forms suitable for in­
jectable use include sterile aqueous solutions or dis­
persions and sterile powders for the extemporanous 
preparation of sterile inje~table solution or dis­
persions. In all cases the form must be sterile and 
must be fluid to the extent that easy syrinqability 
exists. It must be stable under the conditions of 
manufacture and storaqe and must be preserved aqainst 
the contamination action of microorqanisms such as bac­
teria and funqi. The carrier can be a solvent or dis­
persion medium containinq, for example, water, ethyl 
alcohol, polyol (for example, qlycerol, propylene 
qlycol, cremophor and liquid polyethylene qlycol, and 
the like), suitable mixtures thereof, and veqetable 
oils. The proper fluidity can be maintained, for 
example, by the use of a ~oatinq 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 microorqanisms can be 
brouqht about by various antibacterial and antifunqal 
aqents, 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 aqents, for 

example suqars or sodi~ chloride. Prolonqed absorp­

tion of the injectable compositions can be brouqht . 

5 about by 1;he use in the ~ompositions of aqents delayinq 

abs~rption, for example, aluminum monostearate and 

qelatin. 
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Sterile injectable solutions are prepared by 

incorporatinq the active compound in the required 
~mount in the appropriate solvent with various of the 

other inqredients enumerated above, as required, 

followed by filtered sterilization. Generally, dis­

persions are prepared by incorporatinq the various 

sterilized active inqredient into a sterile vehicle 
which contains the basic dispersion medium and the re­

quired other inqredients from those enumerated above. 

In the case of sterile powder, for the preparation of 

sterile infectable solutions, the preferred methods of 

preparation are vacuum dryinq and the freeze-dryinq 

technique which yield a powder of the active inqredient 

plus any additional desired ingredient from a previous­

ly sterile-filtered so_lution thereof. 
As used herein, "pharmaceutically acceptable 

carrier" includes any and all solvents, dispersion 

media, coatinqs, antibacterial and antifunqal aqents, 

isotonic and absorption delaying agents and the like. 

The use of such media and agents for pharmaceutical 

active substances is well kitown in the art. Except 

insofar as any conventional media or aqent is 
incompatable with the active inqredient, its use in the 

therapeutic compositions is contemplated. Supplemen­

tary active ingredients can also be incorporated into 

the compositions. 
It is especially advantageous to formulate 

parenteral compositions in dosaqe unit form for ease of 

administration and uniformity of dosage. Dosage unit 

form as used herein refers to physically discrete units 

suited as unitary dosaqes 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 eff~ct 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 ranqinq 

from about 200 mq. to about 3.5 q, with from about 500 

mq. to 3.0 q being ·preferred. Expressed in propor­
tions, the active compound is generally present in from 

about 2 oo mq. to about 3. 5 q/ml of carrier. In the 

case of compositions containinq supplementary active 

ingredients, the dosaqes are determined by reference to 

the usual dose and manner of administration of the said 

inqredients. 
Reqression and palliation of cancers are 

attained, for example, usinq intraperitoneal admini­
stration. A sinqle intravenous dosage, slow constant 

infusion or repeated daily dosaqes can be administered. 

The duration of treatment will depend on the 

chemotherapeutic aqent with which the compounds of 

Claim 1 are administered. 
It is also possible to dispense one daily 

dosaqe 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 reqression and palliation of 

the cancer or the like, in the absence of excessive 

deleterious side effects of a cytotoxic nature to the 

hosts harborinq the cancer. As used herein cancer 

disease means blood maliqnancies such as leukemia, as 

well as other solid and non-solid maliqnancies such as 

the melanocarcinomas, lunq carcinomas, and mammary 

tumors. By reqression and palliation is meant 

arrestinq or retardinq the qrowth of the tumor or other 

manifestation of the disease compared to the course of 

the disease in the absence of treatment. 
The followinq non-limiting examples illus­

trate the preparation of representative compounds of 

the invention. 
Example 1 

3.4-Dimetboxy-q-[C4-methylphenyllthiolbenzene­
acetonitrile 

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, th~ reaction mixture is con­
ce~trated 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. 
Example 2 

q-C3-Chlorgpropyll-3.4-d?Jnetboxy-q-CC4-metbVlphenyll­
tbio]benzeneacetonitrile 

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 atmosphere-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 1-bromo-3-

chloropropane and this reaction mixture is stirred for 

3 hours and is next poured into 100 mL of ice water • 

. nus SHEET HAS BEEN 
REPLACED 
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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-

5 trated in vacuo to give the desired compound as a gold­
en oil. 
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Example 3 

q-C3.4-Di:metboxyphenyll-3.4-dihydro-6.7=dimetboxy-q-
[ C4-methylphenylltbiol-2C1Hl-isoquinolinepentanenitrile 

To a solution of 3.20 g of a-(3-chloro­
propyl)-3,4-dime~oxy-a-[ (4-methylphenyl)­
thio]benzeneacetonitrile 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 
chromatoqraphed on a column of silica gel and is eluted 
with ethyl acetate providing 1.6 q of the desired 
product, after evaporation of the solvent, as an orange 
gum. 

MS(CI): m/z 533(MH+). 
Calcd for ~31H36o4N2S: 

C=69.32, H=6.85, N=5.22, S=S.96 
Founq: C=69.38, H=6.59, N=S.15, S=6.06 
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Example 4 
a-CJ.4-Dimethoxyphenyll-J.4-dihydro-6.7-dimethoxy-a­

C C4-methylphenyllthiol-2C1Hl-isoguinolinepentane-
s nitrile monobydrochloride 
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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-methylphenyl)thio]-2(1H)-isoquinolinepentanenitrile 
in 40 mL 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 etl?-er, and 
dried under vacuum to give 1.32 g of the desired prod-
uct as pink crystals. 
mp 147-15o0 c (dee.). 

Calcd fo: C31H3704N2SCl: 
C=65.42, H•6.55, N=4.92, Cl=6.23, S=S.63 

Found C=65,21, H=6.78, N=4.84, Cl=6.12,· S=S.33 
Example s 

q-C3.4-Dimetboxyphenyll-3.4-dibydrg-6.7=dihyOroxy-l­
methvl-q-[ C4-methylphenyl>tbioJ-2C1Hl-isoguinoline­

pentanenitrile 
The pro~edure of Exampl~ 3 is repeated usinq 

1.0 q of a-(3-chloropropyl)-3,4-dimethoxy-a-[(4-methyl­
phenyl)thio]benzeneacetonitrile and 0.76 g of l­
methyl-6,7-dihydroxy-1,2,3,4-tetrahydroisoquinoline. 
This affords 0.253 q of the desired product as a beige 
qum •. 

Calcd for c30H34N2o4s 0.5 H20: 
C=68.28, H=6.69, N=S.31, S=6.07 

Found: C=68.35, H=6.67, N=5.00, S=S.84 
Example·§ 

q-C3.4-Dimetboxyphenyll-3.4-dibydro-6.7-dihydroxy-1-
methyl-q-[ C4-methylphenyl)thio]-2C1Hl-isoguinoline 

pentanenitrile monohydroqbloride 
The procedure of Example 4 is repeated usinq 

0.19 q of a-(3,4-dimethoxyphenyl)-3,4-dihy4ro-6,7-

r·· 



( 

5 

10 

15 

-48-

dihydroxy-l-methyl-a-[(4-methylphenyl)thio]-2(1H)­
isoquinolinepentanenitrile. This affords 0.144 q of 
the desired product as a liqht brown solid. 
mp 123-126°c. 
Calcd for c30H35N20 4SC1 

C-63.37, H=6.47, 
Found: C=63.68, H=6.21, 

0.75 H20: 

N•4.93, Cl=6.24, 
N=S.OO, Cl=S.80, 

S=S.63 
S=S.57 

Example 7 
q-<4-Cblorobutyll-3.4-dimethoxy-q-f (4-methylphenyll­

thiolbenzeneacetonitrile 
The procedure of Example 2 is repeated usinq 

3.3 q of 4-dimethoxy-a-[(4-methylphenyl)thio]benzene­
acetonitrile and 2.23 q of 1-chloro-4-bromobutane. · 
This affords 3.18 q of the desired product as a color­
less oil. 
~ (CDC13):6 7.25(d,2H,J=8,2MePhH); 
7.07(d,2H,J=8,2MePhH); 6.95(d,1H,J=8,ArB); 
6.89(s,1H,ArH); 6.78(d,lH,J•8,ArH); 3.88(s,3H,OCH3); 

20 3.48(t,2H,CH2Cl); 2.32(s,3H,CH3Ph); 2.22(m,2H,3-CH2); 
1.80(m,2H,2-CH2); 1.68·(m,1H,1-CH2); 1.45(m,1B,l-CH2) •. 
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Example 8 
q-l3.4-Dimethoxypbenyll-6.7-dimetboxy-q-f l4-methyl­

phenylltbiol-4-piperidinol-2-isoguinolinehexanenitrile 
The procedure of Example 3 is repeated usinq 

3.11 q of a-(4-chlorobutyl)-3,4-dimethoxy-a-[(4-methyl-
' phenyl)thio]benzeneacetonitrile and 1.84 q 

6,7-dimethoxy-1,2,3,4-tetrabydroisoquinoline hydrochlo­
ride. This affords 1.83 q of the desired product as a 

brown oil. 
MS(CZ):m/z 547(MH+). 
1HNMR (CDC13):6 7.24(d,2H,J=8,MePhH); 7.07(d,2H,J=8, 
MePhH); 6.96(d,1H,J=8~4,ArH); 6.87(s,1B,ArH); 6.74(d, 
lH,J=S.4,ArH); 6.58,6.50(2s,2H,ZQArH); 3.84(m,12H, 
OCH3); 3.51(s,2H,ZQ l-CH2); 2.78,2.66(2t,4H, 
IQ 3+4-CH2); 2.4S(t,2H,e-CH2); 2.32(s,3H,ArCH3); 2.26 

(m,2H,d-CH2); l.60(m,3H,q+b-CH2); l.35(m,1H,b-CH2>· 

I . 
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Example 9 
q-C3.4-Dimethoxyphenyll-3.4-dihydro-6.7-dimethoxy-q-

r c4-metbylphenyllthiol-2 C1Hl-isoguinolinebutanenitrile 

5 The procedure of Example 3 is repeated using 
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3.3 g of a-(2-chloroethyl)-3,4-dimethoxy-a-[(4-methyl­
phenyl)t;llio]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 c30u34N2o4s 0.5H20: 

C=68.28, H=6.99, N=S.31, S=6.80 
Found C=68.56, H=6.55, N=5.21, S=S.73 

Example 10 

q-C3-Cbloro-2-methylprgpyll-3.4-dimetboxy-a-CC4-
metbylphenyllthiolbenzeneacetonitrile 

The procedure of Example 2 is repeated using 
3.79 g of 4-dimethoxy-a-[(4-methylphenyl)-thio]benzene­
acetonitrile and 3.26 g of l-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+NB4). 
1HNMR(CDCl3):6 7.24-6.74(m,7H,ArH); 3.$9-3.85(m,6H, 
OCH3); 3.65-3.14(2dd,2H,CH2Cl); 2.70-2.4~(m,1H,2-CH); 
2.33(s,3H,CH3Ph); 2.22-1.95(m,2B,l-CH2); 1.12, 0.87(2d, 
3B,CH3) (60/40 mixture of diastereomers). 

Example 11 

q-C3.4-Dimethoxyphenyll-3.4-dihydro-6.7-dimethoxy­
qamma-metbyl-q-C C4-methylphenylltbiol-2C1Hl-isgquino 

linepentanenitrile 
The procedure of Example 2 is repeated using 

4.0 g of a-(3-chloro-2-methylpropyl)-3,4-dimethoxy-a-
[ (4-methylphenyl)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{8i res): m/z 
calcd f.or c32838N2o4s 1(8820 
Found 

546.2553 
547.2625 

5 Calcd for c32a38N2o4s 1/8820: 
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C=70.0l, H-7.02, N=5.10, S=5.84 
Found C=69.68, 8=7.17, N=4.97, S=5.83 

Example 12 
q-C3.4-Dimethoxyphenyl>-3.4-dihydro-6.7-dimeth9xy-q­

C C4-methylphenyl>tbioJ-2C18l-isoquinolinepentanoic 
acid methyl ester 

The procedure of Example 3 is repeated usinq 
3.0 q of a-{3-cbloropropyl)-3,4-dimethoxy-a-[{4-methyl­
phenyl)'tJ:iio]benzeneac~tonitrile. This affords 0.84 q 
of the desired product as a colorless qlass. 
MS(CI): m/z 56S{M+). 

Calcd for C32H39N06S: 
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 

q-c11-Bromoundecyll-3.4-dimethoxy-a-r<4-
. methylphenyllthiolbenzeneacetonitrile 

To a solution of 2.50 q of 3,4-dimethoxy-a­
[ (4-methylphenyl)thio]benzeneacetonitrile in 50 :mL of 

-
tetrahydrofuran, under an arqon atmosphere with stir-
rinq, is added 0.367 g of 60' sodium hydride in ~il. 
After 1.5 hours, 10.0 q 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 orqanic 
phase is separated, washed with water, dried with maq­
nesium sulfate, filtered and evaporated leavinq an oil. 
The oil is purified via column chromatoqraphy, usinq 
hexane/ether (1:1) to afford 3.25 q of the desired 
product as a colorless oil. 



( -

MS(CI): m/z 532(MH+). 
Calcd for c32H39No6s: 
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C=63.15, H=7.19, N=2.63, Br=lS.OO, S•6.02 
5 Found C=63.12, H=7.17, N=2.52, Br=l4.77, S=6.02 
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Example 14 
q-C3.4-Dimethoxyphenyll-3.4-dihydro-6.7-dimetboxy 

q-CC4-methylphenyllthio]-2C1Hl-isoquinoline 
tridecanegitrile 

The procedure of Example 3 is repeated usinq 
3.14 q 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 q of the desi~ed product as a 
liqht yellow oil. 
MS (Hi res): m/z 

Calcd for C39H52N204S 644.3648 
645.3730(M+B). Found 

Calcd for C39H52N204S 1/2H20: 
C=71.63, H=S.17, N=4.29, S•4.90 

Found C=71.31, H=S.19, N=4.10, S=4.71 
Example 15 

q-C5-Cbloropentyll-3.4-dimetboxy-q-[C4-metbylphenyl>­
thiolbenzeneacetonitrile 

To a stirred .solution-of s.oo 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 q of 60t sodium hydride 
in oil. After 1.5 hours, 4.65 q of l-bromo-5-chloro­
pentane is added to the resultinq solution and stirring 
continued for 3 hours. The reaction is poured into ice 
water, and twice extracted with diethyl ether. The 
combined orqanic extracts are dried (magnesium 
sulfate), and concentrated in vacuo to give a golden 
oil. Purification by chromatoqraphy on a silica gel 
column usinq diethyl ether/hexane (2:3), affords 6.07 
g of the desired product as a colorless oil. 

I -



5 

-52-

MS(CI): m/z 42l(M+NH4+). 

Calcd for c22H26N02C1S _l/16H20: 
C=65.22, H=S.17, N=3.46, Cl=8.75, S=7.82 

Found C-64.92, H=6 •. 49, N•3.46, Cl=S.19, s-s.22 
Example 16 

q-C3.4-Dimetboxyphenyll-3.4-dihydrg=q-[C4-methyl­
phenyllthiol-2C1Hl-isoquinoline-2-heptanenitrile 

The procedure of Example 3 is repeated usinq 

10 2.1 q of a-(5-cbloropentyl)-3,4-dimethoxy-a-[(4-methyl-

15 

20 

25 

30 

35 

phenyl)thio]benzeneacetonitrile and 1.04 q of 
1,2,3,4-tetrahydroisoquinoline. This affords 1.os q 

of the desired product as a liqht brown qum. 
MS(Hi res): m/z 
Calcd for c31H36N2o2s: 
Fo:und 
Calcd for c31e36N2o2s: 

500.2498 
501.2574(M+H). 

Found 
C=74.36, H•7.25, N=5.59, 
C-74.10, H=7.40, N•5.46, 

8•6.40 
8=6.15 

Example 17 
q-C3.4-Dimethoxyphenyll-3.4-dihydro-6.7-dim@thoxy­
q-[ C4-metbv1Phenylltbiol-2C1Hl-isoguinolineheptane­

nitrile 
The procedure of Example 3 is repeated usinq 

4.65 q of ·a-(5-cbloropentyl)-3,4-dimethoxy-a-[(4-
methylphenyl)thio]benzeneacetonitrile and 4.25 q of 
6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline. This af­
fords 3.67 q of the desired product as a liqht brown 
gum. 

MS(Hi res): mjz 
Calcd for c 33H40N2o4s 
Found 

Calcd for C33H40N204S 0.5H20: 

560.2209 
561.2287(M+H). 

C=69.77, H=7.17, N=4.58, S=S.33 
Found C=69.56, H=7.25, N=4.92, 8=5.63 

. ...l. 

r 
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Example 18 
q-C3.4-Dimetboxyphenyll-3.4-dihydro-6.7-dimethoxy-q­
CC4-metbylphenylltbio]~2<1Hl-isoguinolineheptanenitrile 

5 monobydrochlgride 
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The procedure of Example 4 is repeated usinq 
0.2 q of a-(3,4-dimethoxypbenyl)-3,4-dihy~ro-6,7-di­
metboxy-a-[ (4•methylphenyl)thio]-2.(1H)-isoquinoline~ 
heptanenitrile. This affords 0.184 q of the desired 
product as white crystals. 
mp 87-9o0 c. 
Calcd for C33H40N204S HCl H20: 

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 

Example 19 
q-C5-Bromooctyll-3.4-dimetboxy=q-Cl4-metbylphenyll­

tbiolbenzeneac@tonitrile 
~e procedure of Example 13 is repeated using 

0.869 q of 3,4-dimethoxy-a-[(4-methylphenyl)thio]­
benzeneacetonitrile and 1.6 mL of 1,8-dibromooctane. 
This affords 0.544 q of the desired product as a pale 
yellow oil. 
MS(CI): m/Z 490(MH+). 
1 H NMR(CDC13):& 7.24(d,2H,J=8,2MePhH); 7.06(d,2H,J=8, 
2MePbH); 6.95(d,1H,J=8.4,ArB); 6.88(s,1H,ArH); 6.77(d, 
1H,j•S.4,ArH); 3.88, 3.83(2s,3H,OCH3); 3.39(t,2H,. 
CH2Br); 2.32(s,3H,CH3Ph); 2.18(m,2H,7-CH2); l.82(m,2H, 
6-CH2); 1.55(m,1H,1-CH2); 1.38(m,3H,1+5-CH2); 1.27(m, 
6H,2+3+4-CH2). 

Example 20 
q-C3.4-Dimethoxyphenyll-3.4-dihydrg-6.7-dimethoxy-q­

C l4-methvlphenylltbiol-2C1Hl-isoguinolinedecanenitrile 
The procedure of Example 3 is repeated usinq 

0.836 q 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 q of the desired product as a brown qum. 
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res): m/z 
~or c36H46N2o4s 1/4hexane 

for c 36H46N2o4s l/4hexane: 

602.3179 
603.3254(M+H). 

C=72.14, H=7.99, N=4.49, S=S.13 
C=72.44, H•8~13, ~=4.42 1 S=5.53 

Example 21 
q-C3.4-Dimetboxyphenyll-7.8-dihydro-g-CC4-metbyl­

phenylltbiol-l.3-dioxoloC4.5-qlquinoline-6C5ijl-heptane­
nitrile 

The procedure of Example 3 is repeated usinq 
0.854 q of a-(S-chloropentyl)-3,4-dimethoxy•a-[(~~ 
methylphenyl)thio]-benzeneacetonitrile and 0.677 q of 
6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline. This af­
fords· o.701 q of the desired product. 
MS(Bi res): m/z 
calcd for c 32a36N2o4s 2s2o 544.2396 
Found 545.2478(M+B). 

20 Calcd for c 32B36x2o4s ~H20: 
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C=66.18, B=6.94, N=4.83, S•5.52 
Found C=66.17, H•6.92, N•4.58, S=S.36 

Example 22 
q-C3.4-Diethoxyphenyll-3.4-dibydro-6-metboxy=q-

[ (4-methylphenylltbio]-2C1Hl-isoquinolincbe.otanenitrile 
The procedure of Example 3 is repeated usinq 

2.05 q of a-(5-chloropentyl)-3,4-dimethoxy-a-[(4-
methylphenyl)thio]benzeneacetonitrile and 1.52 q of 
6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline. This af-
fords 1.25 q of the desired product as a brown oil. 
MS(FAB): m/z 53l(M+B). 
calcd for c 32H38N2o3s: 

C=72.42, 8=7.22, N=S.28, S=6.04 
Found C=72.17, H=7.45, N=4.94, S=5.93 

Example 23 
q-CS-Iodopentyll-3.4-digthoxy-q-[(4-metbylphenyll­

thio]bcnzeneacetonitrile 
A mixture of 0.86 q 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. 

5 The volatiles are removed in vacuo and 30 mL of diethyl 
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35 

·ether is added to the residue. The insolubles are col­
lected and the volatiles removed in yacuo. The residue 
is purified via column chromatography usinq 
hexane/ethyl a~etate (2:1) to afford 1.02 q of the de-
sired product as a clear oil. 
MS(CI): m/Z 496(M+H) • 

Example 24 
q-C3.4-Dimetboxyphenyll-1.3-dihydrg-q-CC4-metbyl­

phenyl>thio]-1.3=dioxo-2H-isoindole-2-heptanenitrile 
·A mixture of 6.12 g of a-(5-iodopentyl)-3,4-

. . 

dimethoxy-a-[(4-methylphenyl)thio]benzeneacetonitrile 
and 2.22 q of potassium phthalimide and so mL of 
N,N-dimethylformamide is heated on a steam bath for 2 
hours. The reaction solution is concentrated in vacuo 
an~ the residue is distributed between diethyl ether­
water, with agitation. The organic layer is washed 
with lN sodium hydroxide, followed by aqueous potassium 
bicarbonate. The solution is dried (sodium sulfate), 
and the volatiles removea in vacuo. Chromatoqraphy on 
silica gel, with qradient elution progressing from 
hexane to chloroform to methyl alcohol, affords 4.77 g 
of the desired product as a fluorescent oil. 
MS(FAB): m/z 515(M+H), 391(M-TolSH). 
Calcd for c30u30N2o4s 3/8H2o: 

C=69.11, H=5.95, N=S.37, S=6.14 
Found C=69.34, H=S.78, N=S.23, S=5.79 
1 H NMR(CDC13):& 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,(Me0)2ArH), 3.88,3.83(2s,2H, 
2ArOCH3), 3.63(t,2H,z-CH2), 1.65(m,2H,e-CH2), 1.34(m, 
4H;b,d-CH2). 
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Example 25 

q- cs-Amingpentyll -3. 4-dimethoxy-q-r C4-metbylphenyll -

thiolbenZeneacetonitrile 

A mixture of 4.72 q of a-(3,4-dimethoxy­

phenyl)-1,3-dihydro-a-[ (4-me~hylphenyl)thio]-1,3-

dioxo-2~-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 yacuo. 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 thorouqhly and then fil­

tered throuqh more diatomaceous silica. The orqanic 

phase is washed first with.aqueous ammonia, then brine, 

and, after dryinq (sodium sulfate), it is concentrated 

in vacuo to qive 3.97 q of the desired product as a 

yellow oil. MS(CI): m/z 385(M+H). 
Calcd for c22H28N2o2s 5/8H20: 

C=66.77, B=7.45, N•7.08, S=S.09 

Found C=66.53, H•7.02, N=6.73, S•S.04 
1B NMR(CDCI3 + TFA):& 7.2l(d,2B,J=8,2MePhB), 7.09(d,2H, 

J=2MePhH), 6.88(m,3H,(Me0)2ArH), 3.89,~.84(2s,6H, 

2ArOCH3), 3.10(t,2H,S-CH2), 2.33(s,3H,Ar-CH3), 2.23(t, 

2H,l-CH2), 1.70(m,2H,4-CH2)' 1.43,(m,4H,2,3-CH2). 
Example 26 

q-C3.4-Dimetboxyphenyll-l.3-dibydrg-5.6-dimethoxy=q­

[ C4-metbylphenylltbiol-2H-isoindole-2-heptanenitrile 

To.a solution of 3.03 q of a-(S-aminopentyl)-

3,4-dimethoxy-a-[(4-methylphenyl)thio]benzeneaceto­

nitrile, 1.85 q of 1,2-bis(chloromethyl)-3,4-dimethoxy­

benzene, 20 mL of toluene, and 0.22 q of tetrabutyl­

ammonium chloride, is added water containinq 2 q 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 chloro~orm. 

··-_.!_ 

-- I 
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After dryinq the combined orqanic extracts over sodium 
sulfate, they are passed throuqh a pad of hydrous maq­
nesium silicate, and concentrated in yaguo to a ·bro~ 

5 qum. Thi~ qum is purif i~d by HPLC usinq a reverse 
pha~e 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; 57~0 mL of acetonitrile 

J.o· cµld 1425 mL of methyl alcohol are added). After sol­
ven~ removal, 0.85 q ot the desired product is ob­
tained as a yellow oil. 

15 

20 

25 

30 

35 

MS.(Hi res) : m/z 

Calcd tor C32H38N202S 546.2553 
Found 546.2569 
calcd for c32H38N2o2s: 

e=10.30, H=7 .01, N=s.12, s-s·.86· 
Found 0-70.02, H•4.79, N=4.79, S=S.62 

Example 27 
q-C3.4-Dimetboxyphenyll-1.3-dihydrg-5.6=dimethoxy=q­
T C4-metbylphenyllthio]-2R-isoind.ole-2-heptanenitrile 

hydrochloride 
Hitroqen is bubbled throuqh a stirred solu­

tion of 16.63 q of.o-(5~aminopentyl)-3,4-dimethoxy­
o[(4-methylphenyl)thio]benzeneacetonitrile, 10.12 q 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 q of tetrabutylammonium chloride 
in 250 ml of toluene. A solution of 28 q of sodium 
hydroxide in 84 ml of water is added and the mixture is 
stirred viqorously tor 48 hours. The layers are 
separated and the orqanic phase is wa~hed with 
saturated sodium· chloride, dried and concentrated .in 
vacuo. The residue is purified by chromatoqraphy 
(silica qel: 50% ethyl acetate/hexane; ethyl acetate; 
1,2,3 and 4% methyl alcohol/ethyl acetate; methyl alco­
hol) to qive 14.85 q of a brown qum. The qum is 
dissolved in 30 ml of ethyl alcohol and 7 ml of 4.5M 
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ethanoli~ hydrogen chloride is added. The solution is 

cooled to o0 c and seeded. The crystals are collected 

to qive 11.19 q of crude product, mp 103-114°c. The 

crystals are recrystallized 2 times: first at a ratio 

of lq/4ml of 'ethyl alcohol, second at a ratio of lg/5ml 

of ethyl alcohol to give 9.38 g of the desired product 

as gray crystals. 
mp i21-125°c. 
1H NMR(COC13):6 7.20(d,2H,J=3,MePh-H); 7.08(d,2H,J=3, 

MePh-B); 6.96(m,3H,(Me0) 2ArB); 6.8(m,2H,isoindolePh-H); 

4.93(br,2H,isoindole-CH2), 4.12(br,2B,isoindole-CH2); 

3~87(m,12H,(OCH3)4)1 3.15(br,2H,,-CH2); 2.32(s,3H, 

PhCH3); 2.22(br,2H,,-~2); l.97(br,2H,x-CH2); 
l.55(m,2H,,-CH2); 1.42(m,2H,6-CH2>· 
MS (FAB) : m/Z 
calcd for c32s38x2o4s 547.2630 
Found 
calcd 

Found 

547.2630 

for C32H3a•204s HCl H20: 
C=63.93, H=6.87, N=4.66, 
C=64.22, H=6.57, N=4.59, 

Cl•5.90, S=5.33 
Cl=5.74, S•5.39 

Example 28 
7-CCCl.1-DimetbyletbylldimethylsilylloxyJ-1.2.3.4-

tetrabydro-6-metboxyisoquinoline 
To a solution of 19.2 ·q of 6-hydroxy-7-

methoxy-112, 3,4-t~trahydroisoquinoline _in 425 mL of 
pyridine is added 48.4 q 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 10°c by distillation. The residue 

is partitioned between aqueous potassium bicarbonate 

and ethyl acetate. The organic layer is washed with 
water, dried (magnesil.im sulfate) and the volatiles re­

moved in yacµo. The residue is suspended in diethyl 

ether, filtered and washed with hexane. The filtrate 

is evaporated and the residue distilled via Kuqelrohr 
at 150 mm and 120-13o0 c to afford 26.2 g of the desired 

product as a colorless oil. 

I .. 
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MS(CI): m/z 294(MH+). 
Calcd for c16H27No2si .1/4H2o: 

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 
q-C3.4-Dimetboxyphenyll-7-CCC1.1-dimetbyletbylldi­

metbylsilylloxyJ-3.4-dihydrg-6-metboxy-q-[C4-methyl­
phenylltbioJ-2C1Hl-isoquinolineheptanenitrile 

The procedure of Example 3 is repeated usinq 
2.5 q of a-(5-chloropentyl-3,4-dimethoxy-a-[(4-methyl­
phenyl)thio]benzeneacetonitrile and 2.54 q 7-[[(1,1-
dimethylethyl)dimethylsilyl]oxy]-1,2,3,4-
tetrahydro-6-methoxyisoquinoline. This affords 1.2 q 

15 of the desired product as a liqht yellow oil. 

20 

25 

30 

35 

MS(CI): m/Z 661(MH+). 
·calcd for c38s52N2o4ssi 

C-68.59, 8•7.95, 
Found C=68.73, 8=7.69, 

1/4H2o: 
N=4.21, S•4.81, Si=4.22 
N=3.99, 8=4.36, Si=3.78 

Example 30 
q-C3.4-Dimethoxyphenyll-3.4-dibydro-7-hydrgxy-6-

. metboxy=q~CC4-metbylphenyllthiol-2C1Hl-isoguinoline­
hentanenitrile 

To a solution of 1.0 q of a-(3,4-dimethoxy­
phenyl)-7-[ [ (1, l-dimethylethyl)dimethyls~lyl]oxy]-3,4-
dihydro-6-methoxy-a-[(4-methylphenyl)thio]-2(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 ~imes with water, and the or­
ganic phase is separated and evaporated. The qum re­
maining is redissolved in chloroform and the solution 
evaporated in yacuo at 66°c. This process is repeated 
twice more affordinq 0.83 q of the desired product as a 
brown qum. 

r -



( 

-60-

MS(CI): m/z 547(MH+). 
Calcd for c32H38N2o4s ~/2H2o: 

C=69.17, H=7.07, N=S.04, S=5.76 

5 Found C=69.25, H=6.88, N=S.10, S•5.66 
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·Example 31 
q-C3.4-Dimetboxyphenyll-7-[2-Cdimethylaminol@thoxy]-3. 
4-dihydro-6-methoxy=q-CC4-methylpqenyllthio]-2C1Hl-iso 

quinoiineheptanenitrile 
To a solution of o.583 g of a-(3,4-dimethoxy-

phenyl)-3,4-dihydro-7-hydroxy-6-methoxy-a-[ (4-methyl­
ph~nyl)thio]-2(1H)-isoquinolineheptanenitrile in 20 mL 

of N,N-dimethylformamide is added 0.051 g of 6oi 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 ho~s 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 maqnesium 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 q 
of the desired product as a clear glass. MS(Bi res): 
m/Z 

Calcd for c36H47H304S 617.3287 
Found 617.3302 

Example 32 
7-C2-Cbloroetboxyl=q-C3.4-dimethoxyphenyll-3.4-dihydro 
6-methoxy-q-[C4-methylphenyllthiol-2C1Hl-isoquinoline 

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 q of 2-chloroethyltosylate 
is added. Next, 0.72 q of potassium carbonate is add-
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ed followed by· 1.7 mL of lN sodium hydroxide solution. 

This mixture is heated to reflux, for 6 hour with stir­

rinq, and then at ambient temperature for 16 hours. 

The solvent is evaporated at so0 c in yacµO and the re­

sidue partitioned between diethyl ether and water. The 

orqanic phase is washed t~ice with water, dried with 

maqnesium sulfate, filtered, and evaporated in ¥acuo to 

qive an oil. The residue is chromatoqraphed on a col-

umn of silica qel and eluted with ethyl acetate to af­

ford 0.43 q of the desired product as a colorless qum. 

MS(Bi res): m/z 

Calcd for C34H41N204ClS 608.2476 
Found 608.2483 

15 calcd for C34H41N204ClS: 

20 

25 

30 

35 

C-67.03 1 B=6.78, N=4.60, Cl=5.82, S•5.26 

Found C-66.96, H=6.87, N=4.55, Cl=S.56, S=S.09 
Bxample 33 

q-C3.4-Dimethoxyphenyll-3.4-dihydro-7-[2-ClH-imidazol-

1-ylletbaxyl-6-metboxy=q-[ C4-metbylphenylltbio]-iC1Bl­
isoquinolineheptanenitrile 

To a solution· of 0.061 q of imidazole in 5.0 

mL of N,N-dimethylformamide, with stirrinq under argon, 

is added 36.0 mq of 60t sodium hydride in oil. After 
. . 

45 min., a solution of 0.366 q 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°c in yacuo, and 

the residue is partitioned between chloroform and 

water. The organic phase is washed aqain with water, 

dried with magnesium sulfate, filtered, and evaporated 

producinq an oil. The oil is chromatoqraphed on a 

column of silica qel and eluted with chloroform/methyl 

alcohol (98:2). This affords of 0.144 q of the de­

sired product as a colorless oil. 

I .. 



I 
··~. ·. 

s 

10 

15 

MS(Hi res): m/z 

Calcd for C37H46N405S 
Found 

-62-

640.3083 
640.3144 

Example 34 

q-Cl.4-Dimetboxypbenyll-3.4-dihydro-7-[2-ClH-imidazol-

1-yllethoxyl-6-metboxy=q-[C4-methylphenylltbiol-2C1Hl­
isoguinolinebeptanenitrile hyc:lrOchloride 

To a solution of 0.8 q of a-(3,4-dimethoxy­

phenyl)-3 ,4-dihydro-7-[2-(lH-imidazol-1-yl) ethoxy]-6-

methoxy-a-[(4-methylphenyl)thio]-2(1H)-isoquinoline­

heptanenitrile in 100 mL of diethyl ether and s 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 
w~shed three times with small portions of diethyl 

ether. The solid is dried in vacuo affordinq 0.84 q of 

the desired product as a white solid. 
mp 10°c (dee). 

20 calcd for c37B49 •75N406sc11 • 75 : 

25 

30 

35 

C=60.00, 8•6.77, N=7.57, Cl•8.38, S==4.32 
Found C=60.10, H•6.86, N=7.21, Cl•8.78, S=4.28 . 

. Examnle 35 
q-C3.4-Dimetboxyphenyll-3.4-dihydro-6.7-dimetboxy-q­

[ C4-metbylphenylltbiol-2(1Hl-isoguinolineh@xanenitrile 
monobydrocbloride 

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 114-111°c. 
MS(CI): m/z 546(M-HC1). 

Calcd for C32B39N204Cl: 
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=S.90, S=S.43 

. I 
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Example 36 

q-CS-Chlorohexyll-3.4-dimethoxy-q-CC4-metbylphenyll­
thiolberizeneacetonitrile 

5 The procedure of Example 15 is repeated usinq 

10 
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3.8 q of 3,4-dimethoxy-o-[(4~methylphenyl)thio]benzene­

acetoni~rile and 2.66 q of l-bromo-5-chloroheaxane. 

This affords 4.3·5 CJ of the desired product as a color­

less oil. 
MS(CI): m/Z 435(M+NH4). 

Calcd for C23H2a~02ClS 1/8H20: 
C=65.74, H•6.78, N=3.33, Cl=S.44, S=7.62 

Found C=65.61, H=6.60, N=3.19, Cl=8.18, S=S.02 
.· Example 37 

q-C3.4-Dimetboxyphenyll-3.4-dihydro-6.7-dim@thgxy=q-
r c4-methylphenylltbioJ-2c1B>-isogyinolineoctanenitrile 

The procedure of Example 3 is repeated usinq 

4.3 q of a-(5-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 desir~d product as a golden 
gum. 

MS(CI): m/Z 575. 

Calcd for C34H42~204S 1/8H20: 
C=70.77, H•7.38, N=4.86, S=5.56 

Found .c-70.38, H•7.59, N=4.69, S=S.33 
Example 38 

4-C4-Ch1Qro-1-CC4-metbylphenyl)tbiolbutyll-l.2-di­
methoxybenzene 

To a solution of 13.72 CJ of 1,2-dimethoxy-4-

[ [ (4-methylphenyl)thio]methyl]benzene and a crystal of 

phenan~roline in 250 mL of tetrahydrofuran (dried over 

3A sieves), under nitroqen at ·-1s0 c, is added 21.0 mL 

of 2.5 M n-butyl lithium/hexane via a syrinqe. After 

10 minutes, the brown solution is warmed to o0 c for 1 

hour, then it is recooled to -1a0 c and a.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 resultinq solution 

concentrated in yagµo. The residue is partitioned ~e­

tween ethyl acetate and water, the organic phase dried - . . 

(s~ium sulfate) and concentrated in vacuo to·a yellow 

oil. Purification by cbromatoqraphy on silica qel with 

qradient elution proqressinq from hexane to chloroform 

t~ methyl alcohol, repeated thre~ times, affords 16.47 

q of the desired product as a yellow oil. 
• MS (CI): m/Z 227 and 229 (MH+ (-TolSH)). 

Calcd·for C19H23Cl02S 1/8H20: 
C-63.80, H=6.S9, Cl=11.15, S•8.95 

F9und C-63.68, 8•6.44, Cl=10.89, S=8.98 
1H NMR(CdC13):6 7.15(d,2H,J=8 1 2MePhH); 7.02(d,2H,J=8,2 

MePhH); 6.72(m,3H,ArH); 4.0l(t,lH,1-CH); 3.86(s,3H, 

ArOCH3); 3.82(s,3H,ArOCH3); 3.49(t,2H,CH2-Cl)1 2.29 

(s,3H,Ar-CH3)1 2.05(m,2H,2-CH2)1 1.82(m,2H,3-CH2>· 
Example 39 

2-r4-C3.4-Dimethoxyphenyll-4-CC4-metbvlphenyllthio1 
butylJ-1.2.3.4-tetrahydro-6.7-

dimethoxyisoquinoline 
To 4.6 q of 6,7-dimethoxy-1,2,3,4-tetrahydro­

isoquinoline in 50.mL o~ 2-pyrrolidinone is added 1.4 q 

of .potassium carbonate, 0.1 q of potassium iodide and 

3.51 q of 4-[4-chloro-1-((4-methylphenyl)thio]butyl]­

l,2-dimethoxybenzene. The mixture is stirred and 

heated at 95°c for 24 hours and then is poured into 400 

mL of water and extracted with six 60 mL portions of 

chloroform. The combined extracts are washed with 

brine, dried (sodium sulfate) and concentrated under 

hiqh vacuum to qive 8.85 g of brown o~l. Chromato­

graphy on silica·qel with gradient elution proqressinq 

from hexane to chloroform to methyl alcohol, repeat~d 

four times, affords 0.61 q of the desired product as a 

yellow oil. 

.· 
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Calcd for c30H37No4s 
Found 
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507.2527 

5·oa. 2521 (M+H) • 

5 Calcd for c30H37No4s: 
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C=70~36, H=7.38, N=2.74, S=6.25 
Found C=70.45, 8=7.46, N=2.86, S=6.20 

Example 40 
4-C6-Bromo-1-rc4-methylpheDyllthiolhexy11-1.2-

di:methoxybenzene 
A solution of 13.72 q of 1,2-dimethoxy-4-

[[ (4-methylphenyl)thio]methyl]benzene in 200 mL of 
tetrahydrofuran (dried over 3A sieves), under·nitroqen, 
is cooled to -1a0 c and 30 mL of 1.1 ltt-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 nitroqen at -1a0 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 yacu.o and the residual material is dis­
solved in ethyl acetate and is washed with brine. Dry­
inq (sodium sulfate) and solvent removal affords 33.22 
q of oil. The residue is purified via chromatoqraphy 
on silica qel with qradient elution progressinq from 
hexane to chloroform to methyl alcohol to afford 10.82 
q of the desired product as a tan gum. 
MS(FAB): m/Z 299(M-TolSH). 

Example 41 
2-[6-C3.4-Dimethoxyphenyll-6-[C4-metbylphenylltbio1-
hexyl1-1.2.3.4-tetrahydro-6.7-dimethoxyisoquinoline 

The procedure of Example 39 is repeated usinq 
2.12 q of 4-[6-Bromo-i-[(4-methylphenyl)thio]hexyl]-
1,2-dimethoxybenzene and 2.3 q of 6,7-dimethoxy-
1,2,3,4-tetrahydroisoquinoline hydrochloride. This 
affords 1.6 q of the desired product as a liqht yellow 
oil. 
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MS(Hi res): m/z 
Calcd for C32H41N04S 535.2756 
Found 5.36.2834 (M+H). 

5 Calcd for C32H41N04S: 

10 

15 

20 

25 

30 

35 

C=70.13, H=7.83, N•J.07, S=S.62 
Found C=70.15, H•7.51, N=2.79, S=S.25 

Example 42 
3-r2-cyano-2-cJ.4-dimetboxyphenyl>-2-cc4-

methYlPheny11thio1etbyl1benzoic acid 
To a cold (-78°C) solution of 1.86 q 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 -1a0 c for 35 
minutes. A solution of 0.67 q of m-carboxybenzyl bro­
•ide in 5 mL of anhydrous tetrahydrofuran is added 
drop-wise, stirred at -1a0 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, dried 
and filtered. The filtrate is evaporated in vacuo to 
yield a yellow oil. This oil is purified by flash 
chromatoqraphy usinq methylene chloride/methyl alcohol 
(95:5) to yield 1.15 q of the desired product as a yel­
low foam. 
_1H NMR(CDC13):6 7.95(d,1H,Ar); 7.73(s,1H,Ar); 7.36-7.2 
(m,2H,Ar); 7.l(d,2H,Ar); 6.98-6.92(m,2H,Ar); 6.75(d,1H, 
Ar); 3.87(s,3H,OCH3); 3.8~(s,3H,OCH3); 3.49(s,2H); 
2.34(s,3HCH3). 

E:Xample 43 
q-3.4-Dimetboxypbenyll-3-Chydroxymetbyll-q-[C4-

methylphenyllthio]benzene propane nitrile 
A mixture of 1.0 q of 3-[2-cyano-2-(3,4-di­

methoxyphenyl)-2-[ (4-methylphenyl)thio]ethyl]benzoic 
acid and o.7 mL of borane methyl sulfide complex (lOM) 
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 hydroqen chloride qas, stirred 

and tha solvent is evaporated to yield a white foam. 

The foam is dissolved in water, basified with 5N sodium 

5 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~ 

qraphy usinq 2t methyl alcohol in methylene chloride to 

;LO 

15 

20 

25 

30 

35 

yield 0.55 q of the desired product as a colorless oil. 

Calcd for C25H25NS03: 
C•71.57, H=6.0l, N=3.34, Cl•7.64 

Pound C=71.25, H=6.0l, N=3.26, Cl=7.50 . 
·Example 44 

3-CChlorometbyl>-a-<dimethoxyphenyl>-o-r<4-
methylphenyllthioJbenzene 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 q 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 10°c for l7 hours, 

cooled, poured into water and extracted with diethyl 

ether. The diethyl ether extract is wash~d with brine, 

dried ·and filtered. The filtrate is evaporated in 
vacuo to yield an oil. This oil is purified by flash 

chromatoqraphy usinq lOt ethyl acetate in hexane to 

yield 0.27 q of the desired product as a colorless oil. 

Calcd for C25H24NSCl02: 
C-68.56, H=5.52, N=3.20, Cl•S.09, S=7.32 

Pound C=68.33 1 H=5.SO, N=3.16, Cl=S.18, S=7.32 
Example 45 

3-C3.4-Dihydro-6.7-dimetboxy-2C1Hl-isoguinolinyll=q­

C3.4-dimetboxyphenyll=q-C C4-methylphenyllthiOJbenzene­

propanenitrile 
A mixture of 0.21 q of 3-(chloromethyl)-a-

I 
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(3,4-dimethoxyphenyl)-a-[(4-methylphenyl)thio]benzene 
propan~ nitrile, 0.091·9 of 6,7-dimethoxy-1,2,3,4-
tetrahydroisoquinoline and 0.3 q of anhydrous potassium 
carbonate in 2.0 mL of N,N-dimethylformamide is heated 
at as0 c for 4 hours, cooled, poured into water and ex­
tracted with ethyl aeetate. The ethyl acetate extract 
is washed with.brine, dried and filtered. The filtrate 
is evaporated in vacuo to yield an oil. This o-il is 
purified by flash chromatoqraphy with 1.st methyl alco­
hol in chloroform to yield 0.18 q of the desired prod­
uct as a yellow qlassy solid. 
MS(FAB): m/z 595(M+H). 
1H NMR(CDcl3):& 7.3S-6.88(m,lOH,Ar)1 6.73-6.70(d,1H, 
Ar): 6.58(s,1H,Ar)1 3.86-3.79(m,12H,4-0CH3): 3.58-3.50 
(2s,4H)1 3.3(s,2H)1 2.78-2.55(2m,4H)1 2.32(s,3H,CB3)• 

Example 46 
2-[6-C3.4-Dimethoxyphenyll-6-[C4-methylphenylltbio1-

hexyl]-1.2.3.4-tetr8hydro-6-metboxyisomiinoline 
To a solution.of 4.23 q of 4-[6-bromo-1-[(4-

methylphenyl)thio]hexyl]-1,2-dimethoxybenzene in 40 mL 

of acetonitrile is added 3.88 q of 6-methoxy-1,2,3,4-
tetrahydroisoquinoline, 1.74 mL of diisopropylethyl­
amine and 0.01 q 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
qanic layer is dried over magnesium sulfate. The 
volatiles are removed at reduced pressure and the resi­
due chromatoqraphed on silica qel using· a gradient 
elution of hexane to chloroform to methyl alcohol. The 
residue from the chromatography is dissolved in diethyl 
ether and passed through diatomaceous earth. This af­
fords 4.4 q 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, S=6.34 
Found C-73.37, H=7.88, N=2.70, S=6.13 
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Example 47 
6-C 6- C3. 4-Dimethoxyphenyll -6-C C4-metbylphenyl > thio]­

hexvl ]-5. 6. 7. 8,;..tetrahydro-l, J-dioxolo [4. 5-q] iso-
· quinoline 

The procedure of Example 46 is repeated usinq 
3.67 q of 4-[6-bromo-1-[(4-methylphenyl)thio]hexyl]-
1,2-dimethoxybenzene in 40 mL of acetonitrile and 2.65 
q of 6,7-methylenedioxy-1,2,3,4-tetrahydroisoquinoline. 
This affords 4.13 q of the desired product as a yellow 
gum. 

MS(CI): m/z 520(M+H+). 

Calcd for C31H37H04S 7/8H20: 
C=69.53, H•7.15, H=2.57, S=S.84 

Found C-69.54, R•7.30, H=2.62, S=5.98 
Example 48 

4-[6-eromo-1-[<4-methylphenyl>tbio]heptyl]-1.2-di­
methoxybenzene 

The procedure of Example 40 is repeated usinq 
44~0 g of 1,2-dimethoxy-4-[[(4-methylphenyl)thio]­
methyl]benzene and 46.15 q of 1,6 dibromohexane. This 
affords 36 g of the desired product as a yellow oil 
contaminated with 24.St of the starting material, 
1,2-dimethoxy-4-[[(4-methylphenyl)thio]methyl]benzene. 

Example 49 
2-r7-<3.4-Dimethoxyphenyll-7-[C4-metbylphenyl)thio]­

heptyl]-2.3-dihydro-5.6-dimethoxy-1H-isoindole 
A mixture of 1.79 q of 4-[6-bromo-l-[(4-

methylphenyl)thio]heptyl]-1,2-dimethoxybenzene, 3.29 g 
of 5,6-dimethoxyisoindoline, 25 mL of acetonitrile, and 
1.74 mL of H,H-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 dri~d 
(sodium sulfate) and the solvent removed at reduced 
pressure. Chromatoqraphy on silica qel with qradient 
elution proqressinq from hexane to chloroform to methyl 
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alcohol, twice, qives 1.34 q ot the desired product. as 
a brown qum. 

MS(Hi res):.m/z 

5 Calcd tor C32H41N04S 535.2756 

10 

15 

20 

25 

30 

35 

Found 535.~723 

Calcd to~ C32H41N04S Hao 
C-69.41, 8=7.83, N•2.53, S=5.78 

Found C=69.59, 8=7.51, N•2.53, S=6.19 
Example 50 

2-[7-C3.4-Dimetbaxyphenyll-7-CC4-methylphenylltbiol­
heptyll-1.2.3.4-tetrahydro-6.7-dim.ethoxyisoquinoline 

The procedure of Example 49 is repeated usinq 

5.22 q of 4-[6-bromo-1-[(4-methylphenyl)thio]heptyl]-
1,2-dimethoxybenzene, 3.29 q of 6,7-dimethoxy-1,2,3,4-
tetrahydroisoquinoline hydi:ocbloride. This affords 
2.49 q of the desired product as a yellow qum. 
MS(8I res): m/Z 

Calcd for C33843N04S 549.29126 
Found 549.291 
Calcd for C33H43N04S H20 

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 
6.7-Bisrrc1.1-di;methylethylldimethvlsilylloxy]-

1.2.3.4-tet;rohydroisoquinoline 
A mixture of 1.0 q of 1,2,3,4-tetrahydro-6,7-

isoquinolinediol hydrobromide and 2.45 q 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 tcuqelrohr distillation to yield 1.6 g of 

0 the desired product as a yell~w solid, b.p. 155 c, 
350 torr. 
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Example 52 

6.7-BisC[Cl.1-dimethylethylldimethylsilvl]oxyl-2-C7-

C3.4-dimethoxyphenyll-7-[ C4-methylphenylltbio]heptyl]-

5 1.2.3.4-tetrahydroisoquinoline 

.10 

15 

20 

25 
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35 

The procedure of Example 49 is repeated with 

i.24 q of 6,7-bis[[(l,l-dimethylethyl)dimethylsilyl]­

oxy]-1,2,3,4-tetrahydroisoquinoline-and 1.83 q of 

l•bromo-7- ( 3, 4-dimethoxyphenyl) -_7- [ ( 4-dimethoxyphenyl) -

.:thio]heptane. This affords 2.0 q of the desired prod-

uc~ as an oranqe oil. 

Calcd" for C43H§7N$Si204 0.2M CH2Cl2: 
C=67.63, H=8.86, N•l.83, Cl•l.85, S-4.18 

F.ound C=67.17, H=8.97, N=l.81, Cl-1.86, S=4.23 

1u NMR(CDC13):& 7.15-7.12(d,2H,Ar); 7.02-6.99(d,2H, 

Ar)J 6.72(s,2H,Ar); 6.53(s,1H,Ar); 6.45(s,1H,Ar)1 

4.0(t,lH)J 3.85(s,3H,OCH3); ~.81(s,3H,OCH3 ); 3.45(s, 

2H)1 2.75(t,2H); 2.45-2.37(m,2H)1 2.28(s,3H,CH3 )1 

1.9-1.2(m,10H); 0.96(s,18H,CH3 ); 0.15(s,12H,CH3 ). 

-Example 53 

Dietbyl-6-C7-C3.4-dimetboxyphenyll-7-[C4-met;hylpbenyll 

thiolheptyll-5.6.7.8-tetrahydro-1.3-dioxolo[4.5-g]­

isoquinoline dicarboxylate 

A mixture of _1.95 q of 6,7-bis[[(l,1-

dimethylethyl)dimethylsily]oxy]-2-[7-(3,4-dimethoxy­

phenyl)-7-[(4-merylphenyl)thio]heptyl]-1,2,3,4-tetra­

hydroisoquin~line and 10.0 mL of lM tetrabutyl ammoniuni 

fluoride in 25 mL of tetrahydrofuran 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 q of brownish~black oil. The 

oil is taken up in 60 mL of acetone, 1.8 q of anhydrous 

potassium carbonate is added, followed by the addition 

of 0.83 q of diethyl dibromomalonate. The resultinq 

mixture is stirred at room temperature for 5 hours, 

filtered and the filtrate is evaporated in yacuo to 

yield a brown oil. This oil is purified by flash 

.J. 
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c~romatoqraphy with 2' methyl alcohol in chloroform to 
yield 0.42 q of as a brown oil. 
MS(FAB): m/z 678(M+H). 

5 Calcd for C3aH47NS08 0.3M CH2Cl2: 

10 

15 

20 

25 

30 

35 

C-65•40, H•6.82, N•l.99, Cl•3.02, S=4.56 
Found C=65.23, H•6.73, N•l.93, Cl=2.66, S=4.55 

Example 54 
6-£7-C3.4-Dimethoxyphenyll-7-[C4-metbYlphenyllthiol­

heptylJ-5.6.7.8-tetrahYdro-1.3=dioxoloC4.5-qliso­
quinoline-2.2-dimetbanol 

A mixture of 0.31 q of diethyl-6-[7-(3,4-di­
methoxyphenyl)-7-[ (4-methylphenyl)thio]heptyl]-5,6, 7 ,8-
tetrahydro-1,3-dioxolo [4,5-g]isoquinoline di­
carboxylate and 0.045.q of lithium borohydride in 20 mL 
of tetrahydrofuran is stirred at room temperature for 3 
hours, poured into water and the solvent evaporated in 
yacµo. The resultinq mixture is extracted with 
methylene chloride. The methylene chloride extract is 
dried, filtered and the filtrate is evaporated in yacuo 
to yield a yellow oil.. This oil is purified by flash 
chromatography usinq 2t methyl alcohol in methylene 
chloride to yield 0.1 q of the desired product as a 
white foam. 
Calcd for C34H43HS06 1.0M H20: 

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 

Example 55 
q-C3.4-Dimethoxyphenyll-1-[(3.4-dimethoxyphenyll­

metbyll-3.4-dihydro-6.7-di;metboxy-q-CC4-metbylphenyll­
thiol-2C1Hl-isog:uinolinebeptanenitrile 

The procedure of Example 49 is repeated usinq 
0.345 q of tetrahydropapaverine hydrochloride and 0.30 
q of a-(5-iodopentyl)-3,4-dimethoxy-a-[(4-methyl­
phenyl)thio]benzeneacetonitrile. This affords 0.263 q 

. . . ...... J_ .. . 

-, 
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of the desired product as a yellow oil. 

MS(Hi res): m/z 
calcd for c42H50N2so6 711.34678 
Found 711.3453 

Example 56 

Etbvl 3.4-dimetboxy-E-oxo-benzenehexanoate 

To a cold (0-5°C) solution of 1.52 q of 

veratrole in 15 mL of methylene chloride is added 2.66 

q of anhydrous aluminum chloride in portions so as to 

maintain the temperature at o0 c. Then a solution of 

1.93 g of adipic acid chloride, monoethylester in 10 mL 

of methylene chloride is added drop-wise. The resultinq 

mixture is stirred at o0 c for 4 hours and allowed to 

warm to room temperature overniqht. The mixture is 

poured into mixture of ice and concentrated hydrochlo-

-~ic acid, stirred and two layers are separated. The 

aqueous layer is extracted with methylene chloride and 
• •·4•• 

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

qraphy, affordinq 2.76 q of the desired product as a 

white solid. 
mp 50-s2°c. 
calcd for c16a22o5 : 

Pound 

C-65.29, H•7.53· 
C=65.39, B•7.60 

Example 57 
3.4-Dim@tboxy-E-oxo-benzene bexanoic acid 

A mixture of 2.5 q of ethyl 3,4-dimethoxy-E­

oxo-benzene hexanoate and 16 :mL of 10% alcoholic sodium 

hydroxide is stirred at r~om 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 

beiqe solid. 



mp 123-12s0 c. 
calcd for c14H18o5: 

C-62.72, H=6.84 
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5 Found C=62. 67·, H=6. 73 
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Example 58 
2-r6-C3.4-Dimethoxypheny11-1.6-dioxohexy1-1.2.3.4-

tetrabydro-6.7-dimethoxyi~ogginoline] 

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

. . 
g of · diethylcyanophosphonate. 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 drie~. The solvent is 
removed to afford 3.15 q of the desired product as a 
white solid •. 
mp 101-103°c. 
1il NMR(CDCl3):6 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,@H); 3.95-3.93(m,6H, 
OCHl): 3.87-3.85(m,6B,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). 

Example 59 
2-C6-Cl.4-Dimethoxyphenyll-6-hydroxy]-1-oxohexyll-1.2. 

3.4-tetrahydro-6.7-dimethoxyisoguinoline] 
A mixture of 1.4 CJ of 2-(6-(3,4-dimetboxy­

phenyl)-1,6-dioxohexyl-1,2,l,4-tetrahydro-6, 7-
dimetboxyisoquinoline] and 0.28 CJ of sodium borohydride 
in 25 mL of methyl alcohol is stirred at room tempera­
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 q of the desired 
product as a colorless oil. 

Example 6Q 
. . 

2.-[6-Ccyclohexylthiol-6-(3.4-dimethoxyphenyll-1-
oxohexyll-1.2.3.4-tetrahydrg-6.7-dim,ethoxy 

· isoquinoline 
To a solution of 1.0 q of 2-[6-(3,4- · 

dimethoxyphenyl)-6-hydroxy]-1-oxohexyl]-l,2,3,4-tetra­
hydro-6, 7~dimethoxyisoquinoline in 10 mL of 1,2-
dichloroethane is added 0.12 q of zinc iodide, followed 
by the addition of 0.30 q of cyclohexyl mercaptan. The 
resultinq mixture is stirred at room temperatur~ 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 q of the desired product as a qlassy solid. 
Calcd for C31H43HS05: 

C-68.73, H=8.00, N•2.59, S•S.92 
Found C-68.35, H=7.95, N•2.42, S•S.87 

Example 61 
2-r6-Ccyclohexyltbiol-6-C3.4-dim@thoxyphenyllhexyll-

1.2.3.4-tetrabydrg-6.7-dimethoxyisoquiDQline 
A mixture of 0.959 q of 2-[6-. . 

(cyclohexylthio)-6-(3,4-dimethoxyphenyl)-1-oxohexyl]-l-
,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline and o.35 :mL 

of borane-methylsulfide complex (lOM) in 10 mL of 
tetrahydrofuran is heated under reflux for 2 hour, 
cooled and· quenched with methyl alcohol. The volatiles 
are removed in yagµo. The residue is taken up in 10 mL 

of ethyl alcohol, 8 mL of lH sodium hydroxide is added 
and the resultinq 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 chromatoqraphy usinq 2% methyl alcohol in 
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methylene chloride affordinq 0.71 q of the desired 
product as a liqht yellow oil. 

Calcd !or C31H45NS04 0.5MEtOH; 
5 C=69.78, B=8.78, N=2.54, S=S.82 
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·Found. C-69.72, B=S.81, N=2.47, S=S.88 
Example 62 

q-Ccyclohexyltbiol-q-C3.4-di.ethoxypbenyll-3.4-
dihydro6.7-dimetboxy-2C1Hl-isoguinolin@heptane 

nitrile 
The procedure of Example 3 is repeated usinq 

2.7 q of a-(5-chloropentyl)-a-(cyclohexylthio)-3,4-di­
methoxybenzeneacetonitrile and 2.53 q of 6,7-
dimethoxy-1,2,3,4-tetrahydroisoquinoline hydrochloride. 
This affords 2.5 q of the desired product as a liqht 
yellow oil. 
MS(CI): m/z 553(MB+). 
Calcd for c32s44N2so4: 

C-69.53, H•8.02, N=s.01, s-s.ao 
Found C-69.39, B=S.26, N•4.78, s-s.so 

Example 63 
2-C6-C3.4-Dimetboxyphenyll-1-oxo-6-(Cpbeny1methyll­

thiolhexyll-l.2,3.4-tetrahvdro-6.7-dimeth9xy­
isomiinoline 

The procedure of Example 60 is repeated usinq 
1.4 q of 2-[6-(3,4-dimethoxyphenyl)-6-hydroxy]-l-oxo­
hexyl]-1,2,3,4-tetrahydro-6, 7-dimethoxyisoquinoline and 
0.44 q of benzyl mercaptan. This affords 1.5 q of the 
desired product as a colorless oil. 
Calcd for C32H39NS05 O.lM EtOAc: 

C=69. 67 I H=7 .1_8, N=2. 51, S=S. 74 
Found C=69.36, H•7.46, N=2.36, S=S.98 

Example 64 
2-(6-C3.4-Dimethoxyphenyll-6-[Cphenylmethvl)thio1-

·hexvlJ-1.2.3.4-tetrahydro-6.7-dimetboxyisoquinoline 
The procedure of Example 61 is repeated us­

inq 1.4 q of 2-[6-(3,4-dimethoxyphenyl)-l-oxo-6-
[ (phenylmethfl)thio]hexyl]-1,2,3,4-tetrabydro-6,7-

I __ 
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dimethoxyisoquinoline. This affords 1.15 q of the de­
sired product as a colorless oil. 

Calcd for C32H41HS04: 
5 C-71.71, H=7.71, N•2.61, S•S.98 

10 

15 

20 

25 

~o 

35 

Found C-71.55, H•7.81, N=2.50, S=5.92 
Exqple 65 

2-r6-C3.4-Dimetboxyphenyll-6-[Cl.l=dimetbethylltbio]-
1-oxobexyl]-1.2.3.4-tetrabydro-6.7-

dimetboxyisoqginoline 
The pr~cedure of Example 60 is repeated usinq 

1.4 q of 2-[6-(3,4-dimethoxyphenyl)-6-hydroxy)-1-oxo­
hexyl]-1,2, 3,4-tetrahydro-6, 7-dimethoxyisoquinoline and 
0.42 mL of 2-methyl-2•propane thiol. This affords 1.4 
q of the desired product as a white foam. 
calcd for c29H41Nso5 o._lM EtOAc: 

C-65.64, _H•S.18 1 N•2.32, 8•5.31 
Found C-65.61, H•8.14, N-2.40, S•S.98 
11 HNMR(CDCl3):& 6.91~6.57(m,5H,Ar)1 4.63-4.5(2s,2H)1 
4.13-4.ll(m,lH)J 3.89-3.85(m,6H,OCH3)1 3.78-3.62(2t, 
2H)1 2.81-2.27(m,2H)1 2.34(t,2H)1 1.92-l.66(m,6H)1 
1.26{s,9B,CB3). 

Example 66 
~-r6-C3.4-Dimethoxypheuyl)-6-[C1.l=dimethylethyllthio] 

hexyl]-1.2.3.4-tetrahydro-6.7-
dimetboxyisoquinoline 

The procedure of Example 61 is repeated usinq 
1.3 q of 2-[6-(3,4-dimethoxyphenyl)-6-[(1,1-dimethyl­
ethyl)thio]-1-oxohexyl]-l,2,3,4-tetrahydro-6,7-
dim~thoxyisoquinoline. This affords 1.08 CJ of the de­
sired product a colorless oil. 
calcd for c29H43Nso4: 

C=69.42, H=8.64, N=2.79, 8=6.39 
Found C=69.27, H=S.90, N=2.66, S=6.25 
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Example 67 
2-C7-C3.4-Dimethoxyphenyll-7-CC4-methylphenyllthiol-

hepty11-1.2.3.4-tetrahvdro-6.7.s-
trimetboxyisoguinoline 

The procedure of Example 49 is repeated usinq 
5~31 q 4-[6-bromo-1-((4-methylphenyl)thio]heptyl]-l,2-
dimethoxybenzene, 3.29 q of 5,6-dimethoxyisoindoline 
and 2.65 g of 6,7,8-trimetboxy-l,2,3,4~tetrahydro­
tsoquinoline. This affords 4.52 g of the desired pro­
duct as a yellow oil. 

Example 68 
s-rcJ-Hydroxy-4-metboxypbenyl>methvll­

p-tolylthioetber · 
Hydrogen bromide qas is bubbled tbrouqh a ice 

cooled suspension of 1.54 g of 3-hydroxy-4-methoxy­
benzylalcohol in 50 ml of toluene. The·reaction mix­
ture is stirred with cooling until the solution is 
saturated, approximately 20 minutes. The solution is 
decanted from a reddish qum·and the filtrate is concen­
trated in vacuo at a temperature below 40°c. The resi­
due (1.84 q, 85iyieid) is dissolved in 50 ml of toluene 
and added to a previously made room temperature mixture 
of 0.12 q of tetra~n-bu~ylammonium bisulfate, 10 ml of 
lN-sodium hydroxide, 40 ml of water and 2.52 g of 
p-cresol to which 1.68 q of sodium bicarbonate has been 
added. The resultion 2-phase system is stirred over 
night at room temperature. The layers are separated 
and the organic phase is dried and concentrated in 
yacµo to qive 3. 27 q 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, qradient) 
to give 1.84 q white crystals, which is recrystallized 
from hexane to give 1.29 g of the desired product. 
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5 C=69.20, H•6.19, S=12.32 

10 

15 

20 

25 

30 

35 

Found C•69~25, H=6.27, S•l2.32 
Example 69 

c1.1-oimethyletbyll[2-methoxy-5-[[4-metbyl­
phenyllthiolmethyllphenOxy]dimetbYlsilane 

To a solution of 11.1 q of 5-[(3-hydroxy-4-
methoxyphenyl)methyl]-p-tolyl-thioether in 40 mL of 
pyridine is added 7.46 q ot t-butyldimethylsilyl chlo­
ride and 0.3 q 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 lN 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/o.o3 mm affordinq 15.06 q of the desired 
product as a clear oil. 
MS(CI): m/z 392(M+NH4~). 
Calcd for c21H30so2si: 

C=67.33, H=S.07, S=S.56, Si=7.50 
Found C=67 .32, H•a.02, s-a.sa, Si=7·.32 

Example 70 
[5-[7-Brgmo-1-[C4-methylphenyllthiolheptylJ-2-methoxv­

pheuoxy] Cl.2-dimethylethylldimethYl•ilane 
The procedure of Example 40 is repeated usinq 

14.0 q of (l,l-dimethylethyl)[2-methoxy-5-[[4-methyl­
phenyl)thio]methyl]phenoxy]dimethylsilane and 17.2 mL 

of 1,6 dibromohexane. This affords 15.94 q of the de­
sired product as a yellow oil contaminated w~th 30% of 
the startinq material°, 1,2-dimethoxy..;4-[[(4-methyl­
phenyl)thio]methyl]benzene. 

I . 
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Example 71 
2-rz-r3-rrc1.1-Dimethylsilylloxy-4-metboxypbneyll-7-
r c4-metbylphenylltbio]heptyll-1.2.3.4-tetrahYdro-6.7-

dim,etboxyisg9J1inoline 
The procedure of Example 49 is repeated usinq 

10.75 q of [5-[7-bromo-1-[(4-methylphenyl)thio]heptyl]-
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(MH+). 
Calcd for c38H55Nso4si: 

C=70.21, H=8~53, N=2.16, S=4.93, Si=4.32 
Found C-69.99, H=S.43, N=2.05; S=5.35, Si=4.57 

. Example 12 

5-r7-C3.4-Dihydro-6.7-dimethaxx-2c1H>-iso9Jlinoliny11-1 
[C4-m,ethylphenyllthio]hepty11-2-meth9xyphe09l 

To a solutio~ of 10.28 g of 2-[7-[3-[[(1,l­
dimethylsilyl]oxy-4-methoxyphenyl]-7-((4-methylphenyl)­
thio]heptyl]-1,2,3,4-tetrahydro-6,7-dimethoxy­
isoquinoline 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 orq~ic layer is 
washed with brine, dried and passed through a pad of 
hydrous maqnesium silicate. The solvent is removed at 
reduced pressure and the residue chromatoqraphed on 
silica gel with a qradient elution going from hexane to 
chloroform to methyl alcohol. The desired material is 
dissolved in diethyl ether and passed through a short 
hydrous maqnesium 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+). 
Calcd for c32H41Nso4 l/2H2o: 

C=7~.56, H•7.77, N•2.57, S=S.88 
Found C=70.28; H•7.82, N=2.72, S=S.87 
1H NMR(CDC13):6 7.16(d,2H,J=8,2MePhH); 7.0l(d,2H,J=8, 

2HePhH); 6.85(d,lH,OH,MeOArH); 6.70(m,20~,HeOArH); 

6.58(s,lH,IQArH); 6.Sl(s,lH,IQArH)_; S.6(br,1H,OH); 

3.96(t,1H,1-CH); 3.83(m,9H,3ArOCH3); 3.52(s,2H,IQ 
l-CH2); 2.81, 2.70 (2t,4H,IQ3+4-CH2); 2.44(t,2H,7-CH2); 

2.28(s,3H,Ar-CH3); 1.87(m,2H,6-CH2); 1.55(m,2H). 
Example 73 

2-r7-[3-C2-Chloroethoxyl-4-metboxyphenyl]•7-[C4-methyl 

phenyl>tbiolheptyl]-1.2.3.4-tetrabvciro-6.7-dimethoxy­
isoquinoline 

To a stirred solution of 5.57 g of 5-[7-(3,4- · 

dihydro-6,7-dimethoxy-2(1H)-isoquinolinyl)-1-[(4-
methylphenyl)thio]heptyl]-2-methoxyphenol and 2.0 mL of 

2-chloroethyl tosylate in 50 mL of 2-butanone is added 

0.44 g of 60t 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 

liqht tan qum. 

MS(CI): m/Z 598(H+H+) and 474(M-(TolSH)+H+). 

Calcd for c34H44ClNS04: 
C-68.26, H=7.41, N=2.34, Cl=S.93, S=S.36 

Found C-68.41, H=7.0l, N=2.12, Cl=5.71, S=S.15 
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Example 74 
1. 2 ._3. 4-Tetrahydro-2-r1-r 3-r 2- c lH-imidazol-1-yll -

etboxyl~4-metboxyphenVl l-7-r C 4-methylphenyl l tbio]­
heptyl]-6.7-dimetboxyisoquingliDe 

To 0.76 g of imidazole in 5 mL of 4A sieve­
dried N,N-dimethylfoJ:mam.id~ is added 0.18 g of 60 ' 
sodium hydride ·1n 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 _vacu0 , and the residue is · 
distributed between ethyl acetate and water. The or­
ganic layer is extracted with lN hydrochloric acid, the 
acid layer basif ied with aqueous ammonia, and the re­
sulting oil extracted into ethyl acetate. After drying 
(sodium sulfate), the e~ract is concentrated in yagyo 
to 0.53 q of tan oil. Flash chromatography of the oil 
on silica gel (gradient elution: hexane to chloroform 
to methyl alcohol) gives an oil 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 qum. 
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MS(CI): m/z 630(MH+). 

Calcd for C37H47N3S04 ~20: 

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 

· 1H NMR(CDC13):6 7.62(s,1H,2-Im-H)1 7.12(s,1H,Im-H)1 

7.80(d,2H,J=8,2MePhH) :· 7.08(s,1H,2-Im-H) 1 6.99(d,2H, 

J=8,2MePhH): 6.76(m,2H,(Me0)2ArB): 6.64(m,1B,(Me0) 

2ArH): 6.59(s,lH,IQ,ArH): 6.Sl(s,lH,IQ,ArH): 4.3(m,2H, 

ethoxy CH2): 4.17(m,2B,ethoxy CH2): 3.95(t,1H,l-CH): 

3.83(m,9H,ArOCH3)1 3.53(s,2H,IQ,1-CH2)1 2.81,2.71(2t, 

4H,IQ,3+4-CH2): 2.45(t,2H,1-CH2): 2.26(s,3H,Ar-CH3): 

1.88(m,2H,2-CH2): 1.55(m,2H,6-CH2): l.29(m,6H,3,4,5 

(CH2)3)• 
lxample 75 

. 1.2.3.4-Tetrahydro-2-r1-rJ-r2-c1H-imidazol-1-yll-

etboxyl-4-metboxypbenyl]-7-CC4-metbylphenylltbiol­

heptyl-6.7-dimetboxyisoquinoline dihydrochloride 

The procedure of Example 34 is used with 0.77 

q of l,2,3,4~tetrahydro-2-[7-[3-[2-(1B-imidazol-l-yl)- . 

ethoxy]-4-methoxypbenyl]-7-[(4-methylphenyl)thio]­

heptyl]-6,7-dimethoxyisoquinoline. This affords 0.32 q 

of the desired product as a yellow gum. 

MS(FAB): m/Z 575(M+). 

25 Calcd for·c37H47H3S04 15/SHCl H20: . 

30 

35 

C=62.85, 8=7.22, N=S.15, Cl=S.15, S=4.53 

Found C=62.70, 8=7.45, N=5.57, Cl=S.11, S=4.48 

Example 76 

2-C6-C3.4-Dimethoxyphenyll-6-bydroxy-1-oxooctyll-

1.2.3.4-tetrahydro-6.7-dimetboxyisoc;ai.inoline 

A mixture of 3.0 q 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 (lM) in tetrahydrofuran in 20.0 mL of anhydrous 

tetrahydrofuran is stirred at room temperature over­

niqht. 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 q of the desired product as a 

colorless oil. 
lxample 77 

2-c6-C3.4-Dimethoxyphenyll-6-CC4-methylphenylltbiol-1-

oxogctyl.J-1.2.3.4-tetrahydrg-6.7-dimethgxyisoquingline 

The procedure of Example 60 is repeated usinq 

of 2.7 q of 2-[6-(3,4-dimethoxyphenyl)-6-hydroxy-1-oxo­

octyl)-l,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline and 

1.06 q of p-thiocresol. This affords 1.92 q of the 

desired product as a white foam. 

Calcd for C34H43NS05 0.15M EtOAc: 
C=70.31, H=7.54, N=2.37, S=5.42 

Found 0=69.97, 8•7.58, N•2.32, S=S.34 
1xample 78 

2-r6-C3.4-Qimetbgxyphenyll-6-CC4-methylphenyllthio]-

9ctYl]-1.2.3.4-t@trabydro-6.7-dimethoxyisoquingline 

The procedure of Example 61 is repeated usinq 

1.7 q of 2-[6-(3,4-dimethoxyphenyl)-6-[(4-methyl­

pbenyl)thio)-1-oxooctyl]-1,2,3,4-tetrahydro-6,7-
dimethoxyisoquinoline. This affords 1.33 q of the de-

sired product as a colorless oil. 

Calcd for C34H45NS04 0.5M EtOB: 
C-71.63, H•S.24, N•2.39, S•S.46 

Found .c-71.35, H=S.29, N=2.34, S=S.40 
Example 79 

4.5-Dichloro-1.2-benzenedimethangl 
A 1.24 q portion of 4,5-dichlorophthalic acid 

is dissolved in 40 mL anhydrous tetahydrofuran and the 

solution is cooled to o0 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 o0 c, then· slowly quenched with 50 1DL methyl alcohol. 

Followinq removal of the solvent, the residue is parti­
tioned between 40 mL water, and 100 mL 1:1 ethyl ace­

tate tetrahydrofuran. The orqanic layer is washed with 
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30 mL brine, then dried over magnesium sulfate. Puri­
fication by silica gel chromatoqraphy (2:1 ethyl ace­
tate/hexane) affords 1.01 q of the desired product as a 
white soli~, m.p. 128-13~0c. 
MS(H_i res): m/z 
calcd for c8H8c12o2 205 •9901 
Found 205.9872 

Exgple 80 · 
l.2-BisCbromomethyll-4.5-dichlor9benzene 

A 2.53 q portion of N-bromosuccinimde is add­
ed to 40 mL methylene chloride and 5 mL diethyl ether 
ether. The solution is cooled to o0 c and 1.25 mL 

methyl sulfide is slowly added via a syrinqe. A yellow 
solid is formed. Followinq complete addition of the 
methyl sulfide, the reaction mixture.is cooled to 
-20°c. To this is added 0.736 q of 4,5~dichloro-1,2-
benzenedimethanol. The reaction mixture is warmed to 
o0 c and stirred for 3 hours, followed by quenchinq with 

20 30 mL of ice water. A further 30 mL of methylene chlo­
ride is added and the layers are separated. The orqan­
ic layer is washed with 20 mL brine, and dried over 
maqnesium sulfate. Purification by silica qel 
chromatoqraphy (2:1 ethyl acetate/hexane) provides 0.40 

25 q of the desired product as a white solid• 
mp 55-56°c. 

30 

35 

MS(Bi res): m/z 
C&lcd for c8H6c12er2 329 •8214 
Found 329.8215 

EXaJRPle 81 
5.6 Dichloro-q-C3.4-dimetboxyphenyll-1.3-dihydro-q-

[4-methylphenyllthiol-2-H-isoindole-
2-heptanenitrile 

The procedure of Example 27 is used with 0.52 
q of a-(5-aminopentyl)-3,4-dimethoxy-a-[(4-methyl-
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phenyl)thio]benzeneacetonitrile and 0.3 q of 
1,2-bis(bromomethyl)-4,?-dichlorobenzene. This affords 
0.475 q of the desired product as a yellow oil. 
MS(Hi res EI): m/Z . 
Calcd for c30H32N2o2c12 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 
q-CCyclobexyltbiol-3.4-dimethoxybenzeneacetonitrile 

The procedure of Example 1 is repeated usinq 
10.2 q of a-chloro-3,4-dimethoxybenzeneacetonitrile and 
6.2 mL of cyclohexy mercaptan. This. a~fords 7.8 g·of 
the desired product as light yellow crystals. 
mp 80-82°c. 
MS(CI): m/z 292(MH+). 
Calcd for c16H21No2s: 

C-65.95, H•7.26, N=4.81, S=ll.00 
Found C-66.06, H•7.29, N•4.82, S•l0.88 

Example 83 
q-C5-Cblgropentyll=q-Ccyclohexylthiol-3.4-dime1:boxv­

benzepeacetonitrile 
The procedure of Example 2 is repeated usinq 

3.0 q of a-(cyclohexylthio)-3,4-dimethoxy benzeneaceto­
nitrile and 2.0 mL of bromo-5-chloropentane. This af­
fords 3.1 q of the desired product as a colorless oil. 
MS(CI): m/z 395(M). 

2.1 

Example 84 
a-ccyclobexylthiol-q-C3.4-dimetboxyphenyl)-1.3-

dioxo-2H-isoindole-2-heptanenitrile 
The procedure of Example 24 is repeated usinq 

q of a-(5-chlor~pentyl)-a-(cyclohexylthio)-3,4-di-
methoxybenzeneacetonitrile and 0.954 q of the potassium 
salt of phthalimide. This affords 2.13 q of the de­
sired product as a colorless oil. 

----.'-
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Calcd for c29H34N2so4: 
C=68.75, H=6.76, N=S.53, S=6.33 

Found C-68.49, H=6.84, N=S.35, S•S.98 
Example 85 

q-cs-aminapentyll=q-Ccyclohexyltbiol-3.4-dimetboxy 

benzeneacetonitrile 

The procedure of Example 25 is repeated using 

2.0 g of o-(cyclohexylthio)-a-(3,4-dimethoxyphenyl)­

l,3-dioxo-2H-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 c21H32N2so2 0.7M H2o: 
C=64.81, H=S.81, N=7.20, S=8.24 

Found C=65.04, H=8.49, N=6.98, S=8.20 
Example 86 

q-CCyqlobexvl1:hiol-q=C3.4=dimethoxyphenvll-

1.3-dihydrg5.6-dimetboxy-2C1Hl-isoindoleheptane 

nitrile 

To a solutiQn of 1.12 g of o-(5-aminopentyl).­

a-(cyclohexylthio)-3,4-dimethoxybenzeneacetonitrile in 

15 mL of N~N-dimethylformamide is added 0.7 q 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 9o0 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 puri_fied 

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 

q of the desired product as a dark glassy solid. 

MS(FAB): m/z 539. 

Calcd for C31H42N2S04: 
C=69.11, H=7.86, N=S.20, S=S.95 

Found C=68.96, H=7.96, N=4.95, S=S.92 

--- -- - --· .. J .... 
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Example 87 
5-CCC4-Hetbylphenyllthiolmethyll-1.3-benzodioxole 

To a solution of 28.5 9 of p-thiocresol in 
250 mL of water· is added 8.8 9 of sodium hydroxide. 
The solution is heated on a steam bath briefly with 
vigorous stirring and then cooled to room_ temperature. 
To this s~lution is added 250 of t_oluene, 39. 7 g of .a 
50 ' by weight solution of 3,4-methylenedioxybenzyl 
chloride in methylene chloride and 3.3 9 of tetra­
butylammonium chloride. This-solution is stirred at 
roo~ temperature for one hour and then 4.4 q of sodium 
hydroxide is added. The resultinq·solution is stirred 
at room temperature OV'ernight and then partitioned. . . 
The organic layer is washed with lN sodium hydroxide, 
brine, and dried over sodium sulfate. The solvent is 
removed at reduced pressure and the residual brown oil 
is purified ~ia column chromatography using 
hexane/chloroform (2:1). This affords 24 q of the de-
sired product as a clear oil. 
MS(CI): m/z 259(MH+). 
Calcd for c15s14o2s: 

C-69.74 1 B•S.46, S•12.41 
Found C=69.53, B=S.36, S=12.69 

· Example 88 
5~C6-Bromo-1-rc4-methylphenyllthio]hexyl-l.3-benzo­

dioxole 
The procedure of Example 40 is repeated usinq 

23.44 9 of 5-[[(4-methylphenyl)thio)methyl]-1,3-benzo­
dioxole and 24.7 mL of 1,5-dibromopentane. This af­
fords 23 9 of the desired product as a clear oil. 
MS(CI): m/z 408(MH+). 
calcd for c20H23ero2s: 

C=58.96, H=S.69, Br=l9.62, S=7.87 
Found C=59.09, H=S.73, Br=l9.65, S=7.80 
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Example 89 
2-r6-Cl.3-Benzodioxgl-5-yll-6-rC4-methylphenvllthio­
hexyll~l.2.3.4-tetrabydro-6.7-dimethoxyisoguinoline 

Ttie procedure of Example 49 is repeated usinq 
4.07 q of the 5-[6-bromo-1-[(4-methylphenyl)thio]hexyl-
1,3-benzodioxole and 4.6q_of 4.6 q of 6,7-dimethoxy-
1,2,3,4-tetrahydroisoquinoline hydrochloride. ·This 
affords 4.2 q of the desired product as a yellow oil. 
MS(CI): m/z 520(MH+). 
Calcd for c 31e37No4s: 

0=71.65, H•7.18, N=2.70, S=6.17 
Found C-71.52, 8=7.33, N=2.72, S=5.90 

Expple 9.0 
1-CCC4-MetbylphenyllthiOlmethYl]-4-

Ctrifluorometbgxylbenzene 
The procedure of Example 87 is repeated usinq 

11.8 q of p-thiocresol and 9.6 q of 4-(trifluoro-
methoxy)benzyl chloride. This affords 10.9 q of the 
desired product as white crystals. 
mp 74-76°c. 
MS(CI): m/z 299(MH+). 
Calcd for c15e13F30S: 

C=60.39, H=4.39, F=19.11, S=l0.75 
Found C=60.33, H•4.26, F=19.34, S=ll.01 

Example 91 · 
1-r6-Bromo-1-rcmethylphenyllthio]hexyl]-4-Ctrifluoro­

methoxylbenzene 
The procedure of Example 40'- is repeated usinq 

9.95 q of 1-[[(4~methylphenyl)thio]methyl]-4•(tri­
fluoromethoxy)benzene and 23.0 q of 1,5-dibromopentane. 
This affords 13.0 q of the desired product as a yellow 
gum. 

MS(Hi res): m/z 
calcd for c20H22F3Bros 
Found 

446.0527 
446.0527 
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Example 92 
1.2.3.4-Tetrahydro-6.7-dimethoxy-2-[6-CC4-methyl-

phenyllthiol-6-[trifluoromethoxylphenyl]hexyl-
isomiingline 

The procedure of Example 46 is repeated usinq 

7.16 q of 1-[6-bromo-1-[(methylphenyl)thio]hexyl)-4-

(trifluoromethoxy)benzene and 4.6 q of 6~7-dimethoxy-
1,2,3,4-tetrahydroisoquinloine hydrochloride. This 

affords 6.24 q of the desired product as a yellow qum. 

MS(CI): m/Z 560(MH+). 
Calcd for c31H36F3No3s: 

C=66.52, H=6.48, N=2.50, F=l0.18, S=5.73 

Found C=66.38,_ H=6.46, N=2.47, F=l0.36, s-5.84 
Example 93 

. 1-Fluoro-4-[C4-m@thylphenyllthio]methyl]benzene 

To a 10°c solution of 1.93 q of 60% sodium 

hydride in 50 mL of N,H-dimethylformamide is added 

dropwise a solution of 4.16 q of p-thiocresol in 10 mL 

of H,N-dimethylformamide. The solution is stirred for 

20 ~inutes at s0 c; then 40 minutes ~t room temperature. 

The solution is cooled to 5°c and 5.67 q of 4-fluoro­

phenylbenzyl bromide in 10 mL of N,N-dimethylformamide 

is added dropwise. The solution is allowed to warm to 

room temperature overniqht. The mixtu~e 1-s poured onto 

250 mL of water and the solid collected by filtration. 
This affords after dryinq, 5.0 q of the desired product 

as a white solid. 

Calcd for C14H13FS: 
C=72.38, H=5.64, F=S.18, S=Not analyzed 

Found C=72.48, H=S.66, F=S.37, S=Not analyzed 
Example 94 

1-[[6-Bromo-1-C4-fluorqphenyllhexyl]thio]-4-methyl­
benzene 

The procedure of Example 40 is repeated usinq 

1.39 q of 1-fluoro-4-[[4-methylphenyl)thio]methyl]­

benzene and 4.5 mL of 1,6-dibromohexane. This affords 

0.49 q of the desired product as a yellow semisolid. 
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1B NMR(CDC13) :& 7.25-6 •. 9(m,8B); 4.0(dd,lB); 3.35(t,2B, 
CB2Br); 2.28(s,3B,ArCB3); l.8(m,4B); l.3(m,6B). 

Example 95 
2-[7-C4-Fluorophenyll-7-CC4-methylphenyllthio]heptyl]-

1.2.3.4-tetrahydro~6.7-isogyinoline 

The procedure of Example 3 is repeated using 
0.49 9 of the 1-[[6-bromo-1-(4-fluorophenyl)hexyl]­
thio]-4-methylbenzene and 0.284 9 of 6,7-dimethoxy-
1,2,3,4-tetrahydroisoquinoline hydrochloride. This. 
affords 0.457 9 of the desired product as a colorless 
oil. 
1H NMR(CDCl3):6 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,OCH3); 2.88-2.42 
~m,6H); 2.69(s,3H,CB3); 1.95-1.25(m,10H). 

Example 96 
1.2.3.4-Tetrabydro-6-metboxy-7-Cpbenylmethoxyl­

isOquinoline bydrgchloricie 
To a solution of 0.63 9 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 9 of 60' sodium hydride in oil. 
The solution is stirred at room temperature for one 
hour and then 0.578 9 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 mL of diethyl 
ether. This soluti~n is cooled to o0 c and 10 mL of 4.5 
H 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 q of 
the desired product as a white solid, mp 217-219°c. 

.... 1 .... 

I . 
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MS(Hi res): m/z 
Calcd for c17H20No2cl 
Found 
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269.1494 
270.1494(MH+) 

5 calcd for ~17H20No2cl: 

10· 
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35 

C=65.41, H=6.64, N=4.49, Cl=ll.93 
Found C=65.63, H=6.10, N=4.48, Cl=ll.59 

Example 97 
q-C3.4-Dimethoxyphenvll-3.4-dihydro-6-

metboxy-q-[ C4-methylpbenyllthig]-7-Cphenylmethoxy>-
2C1Hl-isgguingline 

The procedure of Example 3 is repeated usinq 
0.89 q of a-(5-chloropentyl)-3,4-dimethoxy-a-[(4-
m~thylphenyl)thio]benzeneacetonitrile and 0.56 q of 
1,2,3,4-tetrahydro-6-methoxy-7-(phenylmethoxy)iso­
quinoline hydrochloride. This affords o.s q of the de-. 
sired product as a colorless CJWll• 

MS(Hi res): m/z 

Calcd for C39H44H2S04 636.3021 
Found . 636.3087 
Calcd for c39H44N2so4 H2o: 

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 

Example 98 
3.4-Dibydrg-7-CC<l.l=dimetbyletbyl>dimethylsilylloxy]-

6-methgxy-2<1Hl-isgguinolinecarbgxylic 
acid-1.1-dimethylethyl ester 

To a dry flask is added 6.7 q of 6-hydroxy-
7-methox:y-1,2,3,4-tetrabydroisoquinoline, 4.98 q di-t­
butyl dicarbonate and 40 mL methylene chloride. The 
solution is cooled to o0 c and 4.77 mL diisopropyl­
ethylamine is slowly added to the reac~ion mixture, 
followed by 0.010· q of p-dimethylaminopyridine. The 
mixture is warmed to room temperature and stirred for 
15 hours. Followinq evaporation of the solvent, the 
crude product mixture is placed directly on a silica 
qel column (elutinq with 5:1 hexane/ethyl acetate) 
yieldinq 8.1 q of the desired product as a white solid. 
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0 mp 46-49 c. 
MS(Hi res): m/z 
Calcd for c21H35No4si 393.2335 
Found 393.2307 
Calcd for C2iH35N04Si: 

C=64.08, H=8.96, N=3.56 
Found C=63.81, H=8.97, N=3.48 

Example 99 
3.4-Dihydro-7-hydroxy-6-metboxy-2C1Hl-iso9Jlinoline­

carboxylic acid 1.1-dimetbylethyl ester 
A 6.0 g portion of 3,4-dihydro-7-[[(1,1-di­

methylethyl)dimethylsilyl]oxy]-6-methoxy-2(1H)­
isoquinolinecarboxylic acid-1,1-dimeth.ylethyl ester is 
dissolved in 30 mL tetrahydrofuran and cooled to o0 c. 
To this is added 22.a 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 C15H2~N04: 

C=64.50, H=7.sa, N=5.01 
Found C=64.47, H=7.61, N=5.19 

I 
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Example 100 
3.4-Dihydro-6-methoxy-7-CCCtrifluorometbyllsulfonylJ-

oxyl-2C1Hl-isoquinolinecarbgxylic acid 
1.1-dimethyl ethyl ester 

To a dry flask, under argon, is added 2.54 g 
of 3,4-dihydro-7-hydroxy•6-methoxy-2(1B)-isoquinoline­
carboxylic. acid 1,1-dimethylethyl ester and 20 mL dry 
pyridine. The mixture is cooled to o0 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 mL 
portion of diethyl ether is added, and the layers are 
separated. The diethyl ether layer i• washed with 2 x 
30 mL 10% HCl, 2 x 20 mL water,· and 30 ml. brine. 
Following removal of the solvent, the residue is puri­
f~ed by silica gel chromatography (eluting with 3:1 
hexane/ethyl acetate) to produce 3.21 g of the desired 
product as a white solid. 
mp l00-102°c. 
Calcd for c16a20uo6F3s 411.0963 
Found 411.1016 
Calcd for cl6H20N06F3S: 

C-46.71, 8=4.90, N=3.40 
Found C=46.88 1 H•S.12, N=3.33 

Example 101 
1.2.3.4-Tetrobydro-6-metbgxy-7-isoquinglinyl 

trifluorqmethanesulfonic acid ester 
To a flask is added 8 mL of 4.5 M hydrochlo­

ric acid/ethyl alcohol whiCh is cooled to o0 c. Then a 
0.400 q 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. Followinq 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 orqanic phase is dried over magnesium sulfate. The 

chloroform is evaporated, yielding 0.303 g of the de­

sired compound as a yellow qum. 

~B NMR(CDCl3):8 6.90(s,1B): 6.74(s,1B): 3.94(s,2B): 

3.89(s,3B): 3.13(t,J•6,2B): 2.8l(t,J=6,2B): 2.40(brs, 

lB). 
Example 102 . 

2-r6-Cyano-6C3.4-dimethoxyphenyll-6-[C4-methylphenyll­

thiolhexyl]-1.2.3.4-tetrahydo-5-methoxy-7-isoquinoline 

trifluorgmethanesulfonic acid 

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

isoquinolinyl trifluoromethanesulf onic acid ester is 

added 0.540 q of a-(S•iodopentyl)-3,4-dimethoxy-a-

[ (4-methylphenyl)thio]benzeneacetonitrile, 10 mL 

acetonitrile and finally, o.51 mL diisopropylethyl­

amine. The mixture is brouqht to-reflux for 15 hours. 

After all911ing the reaction to cool to roOll tempera­

ture, the solvent is concentrated in yagµo. The re­

sulting residue is partitioned between 50 mL diethyl 

ether and 30 mL lN sodium hydroxide. After separating 

layers, ·the aqueous layer· is furthe~ extracted with 30 

mL dielthyl ether. The combined organic layers·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 (Bi res): m/z 

Calcd for C33B37N206F382 678.2045 
Found 678.2270 

Calcd for C33B37N206F382: 
C=58 •. 39, 8=5.49,. N=4.13, 8=9.45 

Found C=58.32, 8=5.39, N=4.05, 8=9.52 
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Example 103 
1.2-BisCchloromethyll-4-methoxy-5-Cphenylmethoxyl-

benzene 
To a mixture of 12.0 g of 1-methoxy-2-

(phenylmethoxy)benzene, 18.0 JDL of 37t formaldehyde and 
2.0 q of zinc iodide· in 200 JDL 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 dri~ over 
sodium su1fate. 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 JDL of diethyl ether. The 
volatiles are removed and the residual oil purified 
using 4t ethyl acetate in hexane. This affords 1.36 g 
of the desired product •s a white fluffy solid. 
mp 114-116°c. 
1il NMR(CDCL3):6 7.46-7~31(m,SB,Ar); 6.91(s,1B,Ar); 
5.15(s,2B,OCB2Ph); 4.69(s,1H,CB2Cl); 4.65(s,1B,CB2Cl); 
3.88(s,3H,OCB3). 

Example 104 
2.3-Dihydro-S-m@thoxy-6-Cphenylmethoxy>-2-Cpllenyl­

metbvl>-1H-isoind9le 
The procedure of Example 26 is repeated using· 

l.O g of bis(chloromethyl)-4-methoxy-5-(phenylmethoxy)­
benzene and 0.6 l'lL 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+B). 

Calcd for C23B23N02 O.OSM CH2Cl2: 
C=79.16, 8=6.66, N=4.0l 

Found C=78.96, H=6.76, N=l.87 

-· I 
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Example 105 
2.3-Pihyro-6-methoxy-lH-isoindol-5-ol 
To·35 mL of ethyl alcohol is added 0.5 g of 

5 2,3-dihydro-5-methox'Y-6-(phenylmethoxy)-2-(phenyl-
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· methyl)-lH-isoindole. The solution is warmed until 
everything is dissolved. The solution is coole~ to 
room temperature and 0.13 q of 35t ~alladium hydroxide 
on carbon is added. The resulting mixture is shaken on 
a Parr apparatus at so 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. 

Example 106 
q~cs-Brgmopentyll-3.4-dimethoxy-q-[C4-metbylphenyll­

thio]benzeneacetonitrile 
To a solution of 7.0 g of 3,4-dimethoxyaceto­

nitrile in 160 mL of anhydrous tetrahydrofuran is added 
1.12 g of sot sodium hydride in oil. After the solu­
tion is stirred at room temperature for 1.5 hours, 12.3 
mL 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 chr.omatography using a gra­
dient elution from hexane to lOt ethyl acetate in 
hexane. This affords 8.8 q of the desired product as a 
colorless oil. 
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MS(CI): m/z 448.45(MH+). 

Calcd for c22H26BrN02S:_ 
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C=58.92, H=S.84, N=J.12, Br=17.82, S•7.15 

5 Found C-58.80, H•S.75, N•2.96, Br-17.59, S•7.45 

1u NMR(CDC13):& 7.25(d,2H,J=~,MePhH); 7.07(d,2H,J=8, 

MePhH); ~-96(q,1H,(Me0)2Ar-4-H); 6.88(d,1H,(Me0)2Ar-

2-H); 6.78(d,2H,J•8,(Me0)2Ar-6-H); 3.88,3.84(2s,2H, 

2ArOCH3); 3.35(t,2H,6-CH2Br); 2.32(s,3H,Ar-CH3); 

lO 2.2(m;2H,3-CH2);1.84(m,2H,6-CH2); 1.48,1.31(2m,4H, . 

5-CH2). 
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Example 107 

q-C3.4-Dimethoxyphenyll-1.3-dihydrg-5-hydroxy-6-

methoxy-q-[ C4-metbylphenyllthiol-2H-isoindole-2-

heptanenitrile 

The procedure of Example 49 is used with 

0.209 q of 2,3-dihydro-6-methoxy-lH-isoindol-5-ol 

(Example 105) and·0.57 q of a-(5-bromopentyl)-3,4-

dimethoxy-a-[(4-methylphenyl)thio]benzeneacetonitrile. 

This affords o.s q of the desired product as a qray 

foam. 
MS(Hi res): m/Z 

Calcd for C31B36N2S04 
Found 

533.2474 
533.2460 

Example 10s 

s-<2-Cbloroetboxy)=q-<3.4-dimetboxyphenyll-1.3-dihydro-

6-meth,oxy-q-CC4-metbylphenylltbiol-2H-isoinc:lole-2-
heptanenitrile 

The procedure of Example of 32 is used with 

o.45 q of a-(3,4-dimethoxyphenyl)-1,3-dihydro-s­

hydroxy-6-metboxy-a-[ (4-metbylphenyl)tbio]-2H-iso­

indole-2-heptanenitrile and 0.65 q of 2-chloroethyl 

p-toluenesulfonate. This affords 0.367 q of the de­

sired product as a liqht brown oil. 

MS(Hi res): m/z 
Calcd for c33H39N2SC104 
Found 

595.2397 
595.2391(M+H) 
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Example 109 
q- C3. 4-Dimethoxyphenyll -1. 3-dibydro-s-r 2- c 1H­

imidazol-1-yl l ethoxyJ-6-methoxy-q-[ C4-methylphenyll­

~hiol-2H-isoindole-2-heptanenitrile 

To a solution of 0.11 q of illlidazole in 6 mL 

of N,N-dimethylformamide, under arqon, is added 0.036 g 

of 60% of sodium hydride in oil • After stirring for 

40.minutes, a solution of 0.3 g ~f 5-(2-chloroethoxy)­

~-(3,4-dimethoxyphenyl)-l,3-dihydro-6-methoxy-a-[(4-

methylphenyl)thio]-2B-isoindole-2-heptanenitrile in 8 

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

iodide. The resulting solution is heated at 1s0 c for 

2~ hours. The solution is cooled and and poured into 

water. The solution is extracted with ethyl acetate 

and the orqanic layer washed with brine and dried over 

sodium sulfate. The solvent is removed·at reduce pres­

sure and the residual oil purified via column 

chromatoqraphy 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. 

Example 110 
q-C3.4-Dimetboxyphenyl>-1.3-dibydro-5-[2-C1H-imidazol­

.l-yl>ethoxyl-6-metboxy-q-[ C4-methylphenylltbiol-
2H-isoindole-2-htptanenitrile dihydrochloride 

To a solution of 0.196 g of a-(3,4-dimethoxy­

phenyl)-1,3-dihydro-5-[2-(lB-imidazol-1-yl)ethoxy]-6-

methoxy-a-[(4-methylphenyl)thio]-2H-isoindole-2-
heptanenitrile in o.s mL of methylene chloride is added 

5 mL of diethyl ether and then 0.17 mL of 4.SN hydro­
chloric acid in ethyl alcohol. An additional 15 mL of 

diethyl ether is added and the solution stirred viqor­

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 2HC1 l.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 
s Example 111 
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[C7-Bromo-l-phenylheptyllthio]benzene 
A solution of 20.02 q of benzylphenylthio­

ether in 300 ml of diethyl ether is cooled, under 
nitroqen, in a dry ice bath (the startinq 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 o0 c for 10 minutes, but 
it appears that more precipitate is beinq formed, · 
therefore the reaction is recooled to -1a0 c for 30 
minutes. The resultinq yellow solution is transferred, 
under nitroqen via canula to a cooled, -1a0 c, second 
flask charqed with 38.5 ml of 1,6-dibromohexane in 400 
ml of diethyl ether (200 ml of tetrahydrofuran needed 
to maintain a homoqenous soiution). 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 yacµo. The white oily residue is 
dissolved in chloroform, washed with dil~te hydrobromic 
acid and saturated sodium chloride, dri~d and concen­
trated in yagµo to qive 74.6 q of crude product. The 
crude product was purified 3X by chromatoqraphy (hexane 
to chloroform to methyl alcohol) to qive 29.26 q of 
pure product. 
MS(CI): m/z 362(M+) and 365(M++H). 
Calcd for c19H23ers: 

C=63.31; H=6.37; Br=21.27; S=9.09 
Found C=63.05; H=6.49; Br=21.05; S=9.14 
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Example 112 

1.2·.3.4-Tetrabydro-6.7-dimethoxy-2-C7-phenyl-7-Cphenyl­

thiolheptyl]isoguinoline 

5 The free base from 4.60 q of 6,7-dimethoxy-
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1,2,3,4-tetrahydroisoquinoline hydrochloride, 3.63 q of 

[(7-bromo-1-phenylheptyl)thio]benzene, 50 ml of aceto­

nitrile arid 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 q of crude product. The residue is purified 

by chromatoqraphy (silica gel: chloroform/methyl alco-

hol) to give 1.73 g of the desired product. 

Calcd for C30H37N02S: 
0=75.75:. 8=7.84; N=2.94; S=6.74 

Found 0=75.40; 8•7.56; N=2.74; S=6.96 
MS(CI): m/z 476(M-H+). 

1xample 113 

q-C5-Br9mopentyll=q-Ccyclohexyltbiol-3.4-dimetboxy­
benzeneacetonitrile 

To a solution of 7.57 q of product from 

Example 82 in 180 ml of anhydrous tetrahydrofuran,· 

under argon, is added 1.3 g of sot 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 water and extracted with diethyl 

ether. The orqanic layer is washed with saturated 

sodium chloride, dried, f~ltered and concentrated in 
vacuo to qive 23 g of a crude oil. The oil is purified 

by chromatography (silica gel: hexane to lOt ethyl 

acetate/hexane) to give 8.9 g of the desired product. 
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1H-NMR(CDC13):& 7.19-7.lS(m,lH,Ar); 7.oa(d,lH,Ar); 
6.89-6,SJ(d,lH,Ar); ;.9l(S,6H,4-0CH3); 
3 •. 33(t,2H,.-CH2Br); 2.65(M,1H); 2.18-1.95(m, JH); 

5 ·1.83-l.78(m,JH); l.56-1.35(m,7H); 
l.34-l.12(m,5H). 
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Example 114 
q-Ccyclohexylthiol-q-C3.4-di.ethoxyphenyll-3.4-

dihydrg-7-hydroxy-6-methoxy-2 C1Hl­
isgquinolineheptanenitrile 

A mixture, under arqon, of 2•17 g of product 
fr~m 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 ~l of 1M tetrabutyl ammonium fluoride in 
tetrahydrofuran is added and the mixture is stirred at 
room temperature, under arqon, for 2.s hours. The aix­
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 
yacuo 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 C31H42N2S04: 
C-69 .• 11: H•7.86; N•S.20 

Found C-68.93; H=7.82; N•S.08 
Example 115 

1-c2-chlo~9ethoxyl-q-Ccyclohexyltbiol-q-C3.4-

dimethoxyphenyll-J.4-dihydro-6-metb9XY-2C1Hl­
isoguinolineheptanonitrile 

A mixture, under argon, of 2.0 g of product 
from Example 114, 15 ml of lN·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 lay.er is washed with saturated 
sodium chloride, dried, and concentrated J.D yacgo to 
give an oil. The oil is purified by chromatography 
(silica gel: methylene chloride, o.st, l.Ot and l.St 
methyl alcoholimethylene chloride) to give 1.7 q of the 
desired product. 
Calcd for"C33H45N2SCl04 

C-65.201 H•7.471 
Found C=65.321 H=7.661 

O.lM CH2Cl2 : 
N=4.591 8=5.251 
N=4.531 8=5.34; 

Cl=6.98 
Cl 7.14 

Example 116 
q-CCyclohexylthiol-q-C3.4-dimetboxyphenyll-3.4-

dibydro-7-C2-imidazol-1-yletboxyl-6-methoxy-2 ClHl­
· isoquinolineheptanonitrile dihVdrochloride 

To a solution, under argon, of 0.59 g of 
imidazole in 16 ml of H,N-dimethylformamide is added 
0.185 g of sot sodium hydride in oil. The mixture is 
stirred at room temperature for 1 hour; followed by the 
addition of 1.6 q of product from Example 115 in 20 ml 
of toluene containing 0.10 g of potassium iodide. The 
resulting reaction mixture is heated at 1s0 c overnight. 
The solution is cooled, poured into water and extracted 
with ethyl acetate. The organic layer is washed with 
saturated sodium chloride, dried., ·and concentr~ted in 
yacµo to give an oil. The oil is purified by chromato­
graphy (silica gel: 2, 4, 6, 8 and lOt 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.SM 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°c 



------------------------------------- ___ J_ 

5 

10' 

15 

20 

25 

30 

35 

-104-

under high vacuum to give 1.29 g of the desired product 
as a white solid~ 

Calcd ~or c36H48N4S04 l.75M HCl lM H20 
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; Cl=8.48 
Example 117 

CJ_. 4-Dimethoxyphenvll C2-pyridylthiol Acetonitrile 
To a s0 c solution of 3,.4-dimethoxyphenyl 

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 o-s0 c for 50 minutes. A solution of 3.33 g 
of 2,2 1 -dipyridyl disulfide in 10 ml of tetrahydrofuran 
is added, dropwise at o-s0 c. The reaction is stirred 
at.s0 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 orqanic layer is 
washed with saturated sodium chloride, dried and con­
centrated in yacµo to give an oil which solidified on 
standing. 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 o.s hour followed 
by cooling overnight in the refrigerator. The crystals 
are collected and dried to qive 2.75 q of the desired 
product. 
mp 1os-110°c. 
Calcd for c15H14N2so2: 

C-62.92; H=4.93; N=9.78; S•ll.20 
Found C-62.76; H=4.95; S=9.74; S=ll.17 

Example 118 
7-Bromo-2-CJ.4-dimetboxyphenyll-2-

(2-pyridylthiolheptanonitrile 
The title compound is prepared by the pro­

cedure of Example 113 using 1.3 q of product from 
Example 117, 0.218 q of 50% sodium hydride, 2.15 q of 
1,5-dibromopentane and 16 ml of dimethyl sulfoxide to 
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qive after chromatoqraphy 1.61 q of the desired product 
as a yellow oil. 
Calcd for c20H23N2saro2: 

s C=55.18; H•5.32; ~=6.43; S=7.36; Br=18.35 
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Found C-55 .• 39; H•5.33; N=6.32; S•7.16; Br-18.17 
Example 119 

q-C3.4-DimethoXYPhenyll-3.4-dihydro-6.7-
dimethoxy-q-C2-pyridylthiol-2C1Hl­

isoguinolineheptanonitrile 
A mixture, under arqon, of 1.5 q of product 

from Example 118,· o. 790 q 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 overniqht. The reaction. 
is cooled and concentrated.in vacuo to qive an oil. 
The oil is purified by chromatoqraphy (silica qel: 1 
and 2% methyl alcohol/methylene chloride) to qive 1.1 q 
of the desired product as a qlassy yellow solid. 
Calcd for C31H37N3S04: 

C-67.98; H•6.a1; N=7.67; s-s.85 
Found C=67.68; H=6.77; N=7.46; S=S.76 

Example 120 
q-Ccyclobexyltbiol=q-C3.4-diJpetboxyphenyll-1.3-dihydro 

5.6-diJnetboxy-2C1Hl-isoinc:loleheptanenitrile 
bydrochlgride 

To 2.04 q of product from Example 86 in ethyl 
alcohol is added 1.2 ml of 4.SM ethanolic hydrochloride 
followed by diethyl ether until the solution becomes 
turbid. The mixture is cooled in the refriqerator over 
the week-end. The solid is collected and the filtrate 
is concentrated in vacu0 , dissolved in ethyl alcohol, 
decolorized, filtered and concentrated to a low volume. 
Diethyl ether is added until turbid, arqon qas is 
bubbled through the solution at room temperature. The 
flask is protected from liqht with aluminum foil and 
left at room temperature for 2 hours followed by 
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coolinq in the refriqerator overniqht. The solid is 

collected to qive 1.51 q of the desired product. 
Calcd for c31H42N2so4 HCl: 

5 C=~4.73; H•7.53; _N•4.87; S•S.57; Cl•6.16 
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Found C-64.39: 8•7.75: N=4.74; S•S.43: Cl•6.00 
Exam,ple 121 

q-rs-rrc1.1-Dimetbylethylldimethylsilylloxylpenty11-
3.4-dimetboxybenzeneacetic 1gid methyl ester 

To a solution, -1s0 c under arqon, of 2.38 q 

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 -1s0 c 
fQr 5 minutes and then warmed to o0 c. for 1 hour. To 

this solution is added 3.5 q of (5-bromopentyl)(l,l­
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 separated and the orqanic layer 

is washed with saturated sodium chloride, dried and 

concentrated in yac;:uo. The residue is purified by 

chromatoqraphy (silica qel: hexan•/ethyl acetate,5/1) 
to qive 2.6 q of the desired product as a clear oil. 

MS(Hi res): calcd 410.2488 
found 410.2492 

Example 122 
q-rs-rrc1.1-oimetbyletbylldimethvlsilylloxy]pentyl]-

3,4-dimethoxyq-rc4-metbylphenylltbio]benzene1cetic acid 
methyl ester 

The title compound is prepared by the pro­

cedure of Example 121 usinq 1.5 q of product from 

Example 121 in 35 ml of tetrahydrofuran, 4.0 ml of 1.oM 

sodium hexamethyldisilazide, and 1.0 q of p-tolyldi­
sulfide to qive 0.9 q of the desired product. 

.. -· -~~ _ _! __ _ 
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Example 123 
a-CS-Hydroxypentyll-3.4-dimethoxy-q-CCmethylphenyll­

thiolbenzeneacetic acid methyl ester 
To a o0 c solution of 0.9 q of product from 

Example 122 in 15 ml of tetrahydrofuran is added 1.86 

ml of l.OM tetrabutylammonium fluoride. The reaction 

is allowed to warm to room temperature for 1 hour 
followed by the addition of 5 ml of O.lN sodium 

· . hydroxide. The reaction mixture is extracted with 

diethyl ether. The orqanic layer is dried and con­
centrated in yacµo. The residue is purified by 
chromatography (silica gel: ethyl acetate/hexane, 3/12) 

to give 0.67 g of the desired product •. 
Example 124 

q-CJ.4-Dim.ethoxyphenyll-1.3-dibydro-5.6-dim,ethoxy­
q-C C4-methylphenyll1;hiol-2H-isoinOole-2-heptanoic acid 

methyl'ester 

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 o0 c and 0.15 ml of pyridine is added. The 

mixture is allowed to warm to room temperature and 

stirred for 5 hours. The solvent is removed with a 

stream of arqon: and to the solvent is added 5 ml of 
acetonitrile, 0.5 ml of diisopropylethylamine and 0.087 

q of 2,3-dihydro-5,6-dimethoxy-lH-isoindole. The 
solution is heated at reflux temperature under arqon 

for 2 hours and then cooled to room temperature. The 

reaction mixture is concentrated in yagµo and the re­

sidue partitioned between ethyl acetate and water. The 

orqanic layer is washed with saturated sodium chloride, 

dried and concentrated in vaqµo. The residue is puri­

fied by chromatography (silica gel: methylene 
chloride/methyl alcohol, 95/5) to qive 0.12 g of the 

desired product. 
MS(Hi res): Calcd 579.2654 

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

wherein 
R2 is H, OH, O-alkyl(C1-c4), F, Br, Cl, I, N02 , OCF3 , 

alkyl(C1-c6), or N(R12) 2 ; 
R3 is H, OH, o-alkyl(c1-c3 ), straiqht or branched 

osi-(C1-C4)alkyl, F, Br, Cl, I,_ N02' alky~(C1-C6), 
OCH2CH2Cl, O-alkyl(C2-c5 )-heterocycle, 

12 12 • 
~-alkyl(C2-c5)N(R ) 2 , oso2cF3, OCF3 , or N(R ) 2 , 
or R2 and R3 taken toqether are methylenedioxy or 
ethylenedioxy; 

4 R is H, OH, o-alkyl(C1-C4)1 F, Br, Cl, I, or 
alkyl(C1-c3); 

5 u R is B, ~' CH20B, co2 (c1-c3)alkyl, CH2NH2, CH2N(R ) 2 
or alkyl(c1-c3); 
R1 is straiqht or branched cc1-c12)alkyl, cyclo­
alkyl (c3-c7), bicycloalkyl(c6~c10), tricyclo­
alkyl(c6-c10), a heterocycle or a moiety of the 
formula: 

x 
( C H 2) m --1\.r\.A..r--

~-~~~~~~~-

wherein m is an inteqer 0-3, 
X is H, straiqht or branched cc1-c4)alkyl, I, 
Cl, Br, F, N02, or N(R12)2; 

A is straiqht or branched (c2-c12)alkyl, or a moiety 
selected from these of the formulae: 

THIS. SHEET HAS BEE!\ 
REPLACED __ ..J 
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B is a moiety of the formula: 

formula: 

•• 

n and p are inteqers with n - 0-2, p = 0-21 
R6 is H, alkyl(C1-c4), or a moiety of the 

s is an inteqer.with s = 1-3, 
R7 and R8 are independently 
H, alkyl(c1-c4), or o-alkyl(c1-c4)1 

9 ~~~~~~~~~ 

R .is H, O-alkyl(C1-c4), F, Br, 

Cl, I, or alkyl(C1-C3)1 
R10 is H~ o-alkyl(C1-C3)1 OH, 
F, Br, Cl, I, alkyl(C1-C3)1 
OCH2CH2Cl, O-alkyl(C2-c5 )-heterocycle, 

s-alkyl(C1-C4)1 OS02CF31 
. 12 

OCF 3 , OCH2-phenyl, N02 or N (R ) 2 1 

R11 is H, o-alky~(C1-C4), 
s-alkyl(C1-C4)1 OH, F, Br, Cl, I, OCF3, 
OCH2-phenyl, alkyl(Cl-C3) 
or o-aklyl(C2-c5)-heterocycle1 
R12 is alkyl(C1-c4)1 

THIS SHEET HAS BEEN" 
REPLACED 
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and the pharmaceutically acceptable salts thereof. 
2. A compound accordinq to Claim 1, 

wherein · 
R

2 is H or o-ai3 ; 
3 

R . is H, o-CH3, OSi(t-C4H9) (CH3) 2' OCH2CH2Cl,. 
OCH2CH2-N-imidazole or OS02CF3; 
or R2 and R3 taken toqether are methylenedioxy or 
ethylenedioxy; 
R4 is H or O-CH

3
; 

R5 is H, CN, CH20H, C02CH3, or alkyl(Cl-C3); 
R1 is straiqht or branched (C4-c

5
)alkyl, cyclo­

a1Jtyl(C5-c6), adamantyl, 2-pyridiyl or a moiety of the 
formula: 

x 

wherein m is an inteqer 0-1; 
X is H, straiqht or branched (C1-c4 )alkyl; 

A is straiqht or branched (c2-c12)~lkyl, or a moiety of 

the formula: 

B is a moiety of the formula: 

•• 

. THIS SHEET HAS BET!\ 
REPLACED 
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n and p are integers with n = 1-2, p ~ 0-1: 

R6 is H, CH3 or a moiety of the formula: 

s = 1: 

R7 and R8 are independently H 

or o-ce3 , 

R9 is B or o-alkyl(c1-c4 ); 
10 R is H, O-CH

3
, OH, 

Cl, OCH2CH2Cl, 
OCH2CH2-N-imidazole, OCH2-phenyl or OS02CF3; 
R11 is H, o-CH31 OB, Cl; 
R12 is alkyl(c1-c4):. and the pharmaceutic­
ally acceptable salts thereof. 
3. A compound of the formula: 

R2 is B, OB, O-alkyl(C1-c4), F, Br, Cl, I, N02 , OCF3 , 
12 alkyl(Cl-C6)' or N(R >2; 

3 R is B, OH, o-alkyl(C1-c3), straight or branched 
OSi-(Cl-C4)alk:yl, F, Br, Cl, I, N02, alkyl(Cl-C6), 
OCB2CH2Cl, O-alk.yl(C2-c5)-heterocycle, 

12 12 • o-alkyl(C2-C5)N(R >2' OCF31 or N(R >2' . 
~r R2 and R3 taken t~gether are methylenedioxy or 
ethylenedioxy; 
4· R is H, OH, o-alk.yl(Cl-C4), F, Br, Cl, I, or 

alk.yl(C1-c3); ~~~~~~~~-

. nus SHBBT HAS BBBN 
REPLACED 
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5 R is H, CN, CH20H, co2 cc12-c3)alkyl or alkyl(C1-c3); 
R1 is straight or branched (c1-c12)alkyl, 
cycloalkyl(c3-c7 ), b~cycloalkyl(C6-c10), 
tricycloalkyl(c6-c10), or a moiety of the formula: 

x 

wherein m is an integer 0-3, 
x is H, straight or branched (c1-c4)alkyl, I, 

Cl, Br, F, N02, or N(R12)2; 
or R1 is a heterocycle with the proviso that the 
heterocycle cannot be 

where r is an integer 1-4; 
A is straight or branched cc2-c12)alkyl, or a moiety 
selected from those of the formulae: 

w is Br, Cl, I, NH2' 0802alkyl(Cl-C3)' 0802CF3, 
0802-phenyl, 0802-p-tolyl, with the proviso that when A 
is -CH2CH2CH2-, W cannot be OH or Cl, Br, F or I1 

R12 is alkyl(c1-c4)1 and the pharmaceutically 
acceptable salts thereof. ~~~~~~~~~ 

. ~ ;IS SHEET HAS BEEN 
REJ:1LACED . 
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4. A process for preparing a compound accord­
ing to Claim 1, wherein R5 is CN, which comprises 
reacting an arylchloroacetonitrile of formula: 

Cl 

CN 

wherein R2 , R3 , and R4 are as hereinabove defined: with 
R1SH, ·wherein R1 is as hereinabove defined, and a base 
at- elevated temperature to afford an intermediate of 
formula: 

' 
wherein R1, R2, R3, R4 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: 

I 

wherein A, Y, R1, R2 , R3, R4 and ~5 are as hereinabove 
defined: ~hich 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 SHEITT HAS BEEN 
tiPLACED 

.... ·--------"-·) 
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wherein 
R2 is H, OH, o-alkyl(Cl-C4), F, Br, Cl, I, N02, OCF3, 

alkyl(Cl-C6)' or N(R12)21 
3 R is H, OH, o-alkyl(c1-c3), straight or branched 

osi-CC1-C4)alkyl, F, Br, Cl, I, N02, alkyl(C1-C6), 

OCH2CH2Cl, O-alkyl(C2-c5)-heterocycle, 
12 . 12 • 

o-alkyl(C2-C5)H(R >21· OS02CF31 OCF31 or N(R >2' 
or R2 and R3 taken together are methylenedioxy or 

ethylenedioxy; 
R4 is H, OH, o-alkyl(Cl-C4), F, Br, Cl, I, or 

alkyl(C1-c3 )1 
R5 is CH, 

R1 is straight or branched (c1-c12)alk.yl, cyclo­

alkyl(c3-c7), bicycloaikyl(c6-c10), tricyclo­

alkyl(c6-c10), a heterocycle or a moiety of the 

formula: 

x 

m is an integer 0-3, 
X is H, straight or branched (C1-c4)alkyl, I, 

Cl, Br, F, N02, or N(R12)2; 
A is straight or bran~hed (c2-c12)alkyl, or a moiety 

selected from those of the formulae: 

iliili1ii1r1 ur 
THIS SHEET HAS BEEN>.· \ 
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B is a moiety of the formula: 

formula: 

•' 

n and p are integers with n = 0-2, p = 0-2; 
R6 is H, alkyl(C1-c4), or a moiety of the 

s is an integer with s = 1-3, 
R7 and R8 are independently 
H, alkyl(c1-c4), or o-alkyl(c1-c4); 

9 R is H, O-alkyl(C1-c4), F, Br, 
Cl, I, or alkyl(C1-C3); 
R10 is H, o-al~~CC1-C3)1 OH, 
F, Br, Cl, I, alkyl(Cl-C3)' 
OCH2CH2Cl, O-alkyl(C2-c5)-heterocycle, 

s-alkyl(Cl-C4), OS02CF3, 
OCF3, OCH2-phenyl, N02 or N(R12) 2 ; 
R11 is H, O-alkyl(C1-c4), 
s-alkyl(C1-C4)1 OH, F, Br, Cl, I, OCF3, 
OCH2-phenyl, alkyl(Cl-C3) 
or o-aklyl(c2-c5)-heterocycle; 

R12 is alkyl(Cl-C4); 

THIS SHEET HAS BEEN 
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and the pharmaceutically acceptable salts thereof • 
. 

s. A process for preparinq a compound ac-

cordinq to-Claim 1, whiCh comprises reactinq a compound 

of formula: 

11 

wherein R2 , R3 , R4, and R5 are as hereinabove defined: 

with a stronq base in an ethereal solvent with a 

disulf_ide of formula R~S-SR1 , wherein R1 is as 

hereinabove defined, to afford an int~rmediate of for­

mula: 

•• 
•• 

4 

wherein R1 , R2 , R3, R4 , a~d Rs are as hereinabove de­

fined; which is dep~otonated with a stronq 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: 

I 

wherein A, Y, R1 , R2 , R3, R4 and Rs are as hereinabove 

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

wherein 

R2 is H, OH, o-alkyl(C1-C4)1 F, Br, Cl, I, N02, oc~3' 
a~~l(Cl-C6)' or N(R

12
)2; 

R is H, OH,_ o-alkyl(c1-c3), straight or branched 

osi-(C1-C4)alkyl, F, Br, Cl, I, N02' alkyl(Cl-C6)' 
OCH2CH2Cl, O-alkyl(C2-c5 )-heterocycle, 

.o~alky°l(C2-C5)N(R12 >2' OS02CF31 OCF31 or N(R12)2; 
or R2 and_R3 taken together are methylenedioxy or 
ethylenedioxy; 

4 . 
R is B, OH, o-alkyl(Cl-C4), F, Br, Cl, I, or 
alkyl(C1-c3); 

5 12 R is H, CN, CH20H, co2 (c1-c3)alkyl, CH2NB2 , CB2N(R ) 2 
or alkyl(c1-c3); 
R1 is straight or branched (c1-c12)alkyl, cyclo­
alkyl(c3-c7), bicycloalkyl(C6-c10), tricyclo­
alkyl(c6-c10), a heterocycle or a moiety of the 
formula: 

x 
( CH 2 ) m --"'\.fV\..r-------

m is an integer 0-3, 
X is· H, straight or branched (c1-c4)alkyl, I, 

Cl, Br, F, N02, or N(R12)2; 
A is straight ~r branched (c2-c12)alkyl, or a moiety 
selected from those of the formulae: 
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B is a moiety of the formula: 

formula: 

•• 

n and p are inteqers with n • 0-2, p • 0-2; 
R6 is H, alkyl(c1-c4), or a moiety of the 

s is an inteqer with s = 1-3~ 
R7 and R8 are independently 
H, alkyl(c1-c4), or o-alkyl(C1-c4); 
R9 is H, O-alkyl(C1-c4), F, Br, 
Cl, I, or alkyl(Cl-C3); 
RlO is H, o-alkyl(C

1
-c3), OH, 

F, Br, Cl, I, alkyl(C1-C3), 
OCH

2
CH

2Cl, O-alkyl(C2-c5)-heterocycle, 
S-alkyl(C1-c4), oso2cF3 , 
OCF3, OCH2-phenyl, N02 or N(R

12
)2; 

R11 is ,H, o-alkyl(C1-C4), 
s-alkyl(C1-C4), OH, F, Br, Cl, I, OCF3, 
OCH2-phenyl, alkyl(Cl-C3) 
or o-aklyl(C2-C5)-heterocycle; .. THIS SHEET HAS BEEN 

REPLACED 
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R12 is alkyl(Cl-C4); 
and the pharmaceutically acceptable salts thereof. 

6. A process· for preparing a compound ac­
cording to Claim 1 wherein R5 is hydrogen, which 
comprises reacting a compoun~ of formula: 

2 
R 

RJ 

x 

wherein R2, R3, and R4 are as hereinabove defined and X 
is bromine, chlorine or iodine; with R1SH, wherein R1 

is as hereinabove defined, to afford a compound of 
formula: 

' 
wherein R1 , R2 , R3, R4 , are as hereinabove defined and 
R~ is hydroqen, which is deprotonate4 with a stronq 
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: 

'I 

I 

nns ·sHEET HAS BEEN 
REPLACED 

wherein A, Y, R1, R2, R3, R4 and R5 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: 

wherein 
R2" is H, OH, o-alkyl(C1-C4)1 F, Br, Cl, I, N02' OCF31 
alkyl(Cl-C6)' or N(R12)2; 

3 R is H, OH, o-alkyl(C1-c3), straiqht or branched 
0Si-(C1-c4)alkyl, F, Br, Cl, I, N02 , alkyl(C1-c6), 
OCH2CH2Cl, O-alkyl(C2-c5)-heterocycle, 

12 12 • o-alkyl(C2-C5)N(R >2' OS02CF3r OCF31 or N(R >2· 
or R2 and R3 taken together are methylenedioxy or 
ethylenedioxy; 
R4 is B, OH, o-alkyl(C1-C4)1 F, Br, Cl, ·1, or 
alkyl(C1-c3); 
R5 is H, 
R1 is straiqht or branched (C1-c12)alkyl, cyclo­
alkyl(c3-c7), bicycloalkyl(c6-c10), tricyclo­
alkyl(c6-c10), a heterocycle or a moiety of the 
formula: 

x 

m is an inteqer 0-3, 
X is H, straiqht or branched (c1-c4)alkyl, I, 
Cl, Br,_F, N02 , or N(R12) 2 ; 

A is straiqht or branched cc2-c12)alkyl, or a moiety 
selected from those of the formulae: 

This Sheet Has Been R 
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B is a moiety of the formula: 

formula: 

•• 

n and p are inteqers with n = 0-2, p = 0-2; 
6 R is H, alkyl(c1-~4), or a moiety of the 

8 
R 

s is an inteqer with s = 1-3~ 
R7 and R8 are independently 
H, alkyl(c1-c4), or o-alkyl(c1-c4); 
9· R is H, O-alkyl(c1-c4), F, Br, 

Cl, I, or alkyl(Cl-C3); 
RlO is H, O-alkyl(C1-c3), OH, 

F, Br, Cl, I, alkyl(C1-C3)1 
OCH2CH2Cl, O-alkyl(c2-c5 )-heterocycle, 

s-alkyl(C1-C4)1 OS02CF3, 
OCF3 , .OCH2-phenyl, N02 or N(R12) 2 ; 

11 . 
R is H, o-alkyl(C1-C4)1 
s-alkyl(C1-C4)1 9H, F, _Br, Cl, I, OCF31 
OCH2-phenyl, alkyl(C1-C3) 
or o-aklyl(c2-c5)-heterocycle; _ 

R12 is alkyl (cl -c 4) ; r:.TH::I::S:--:S:-H-E-ET_H_A_S _B_E_EN-' -
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and the pharmaceutically acceptable salts thereof. 
7. A process for preparinq a compound ac­

cordinq to Claim 1, which comprises reactinq an inter­
mediate of formula: 

•• 
•• 

I -
wherein A, R1, R2, R3, R4, and R5 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: 

D 

wherein A, R1, R2, R3, R4, and R5 are as hereinabove 
defined; which is.reacted wi~ hydrazine hydrate in an 
alcoholic solvent to afford an intermediate of formula: 

wherein A, R1, R2, R3, and.R4 are as hereinabove de­
fined; which is reacted with a compound of formula: 

THIS SHEET HAS .BEEN 
· REPLACBD . 
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i R' 

wherein R6, R9; R10 , R11 and n ara as hereinabove de­
fined and X and Y are independently bromine, chlorine 
or iodine; to afford a compound of formula: 

wherein 
2 . R is H, OH, O-alkyl(C1-c4), F, Br, Cl, I, N02 , OCF3 , 

alkyl(Cl-C6), or N(R12)2; 
R3 is H, OH, o-alkyl(c1-c

3 ), straight or branched 
0Si-(C1-c4)alk.yl, F, Br, Cl, I, N02 , alk.yl(C1-c6), 
OCH2CH2Cl, O-alkyl(C2-c5)-heterocycle, 
o-alkyl(C2-C5)N(R12)2, os~2CF3, OCF3, or N(R12)2; 
or R2 and R3 taken to~ether are methylenedioxy or 
ethyJ.enedioxy; 

4 R is H, OH, o-alkyl(C1-C4)1 F, Br, Cl, I, or 
alk.yl(C1-c3); 
R

5 
"is H, CN, CH20H~ C02CC1-C3)alkyl, CH2NH2, CH2N(R12)2 

or alk.yl(c1-c3); 
R1 is straight or branched (c1-c12)alkyl, cyclo­
alkyl(C3-c7), bicycloalk.yl(c6-c10), tricyclo­
alk.yl(C6-c10), a heterocycle or a moiety of the 
formula: 

m is an integer 0-3, 
~--

THIS SHEET HAS BEEN 
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X is H, straiqht or branched cc1-c4)alkyl, I, 

Cl, Br, F, N02, or N(R12)2; 
A is straiqht or branchE!d (c2-c12)alkyl, or a moiety 

selected for those of the formulae: 

• • 

B is a moiety of the formula: 

formula: 

•• 

n and p are inteqers with n = 0-2, p = 0-2; 
R6 is B, alkyl(c1-c4), or a moiety of the 

170"'.;;:::: (CH2)•"""""" 

I h 
R 

s is an inteqer with s = 1-3, 
R7 and R8 are independently 
H,· alkyl(c1-c4), or o-alkyl(c1-c4); 

9 . 
R is B, O-alkyl(C1-c4), F, Br, 

Cl, I, or alkyl(C1-C3); 
RlO is H, O-alkyl(C1-c3), OH, 

F, Br, Cl, I, alkyl(Cl-C3), 
OCH2CH2Cl, O-alkyl(C2-c5)-heterocycle, 

s-alkyl(Cl-C4), OS02CF3, 
OCF3, OCH2-phenyl, N02 or N(R12)2; 
R11 is H, o-alkyl(C1-C4)1 
S-alkyl(C1-c4), OH, F, Br, Cl, I, OCF3 , 

THIS .SHEET HAS .BEEN 
REPLACED 



5 

10 

. '· 

15 

20 

~s 

30 

35 

I lllllll llllll lllll lllll II llll 
* C L M S * 

-125-

OCH2-phenyl, alkyl(Cl-C3) 
or o-aklyl(c2-c5)-heterocycle: 
R12 is alkyl(c1-c4): 

and the pharmaceutically acceptable salts thereof. 
. 8. A process for preparing a compound ac-

cording to Claim·l wherein R5 is hydrogen, which com­
prises reacting a compound of formula: 

wh~rein R2, R3, and R4 -are as hereinabove defined: with 
a compound of formula: 

wherein A is as hereinabove defined, X is bromine, 
chlorine or iodine and R is (c1_c3)alkyl: and a Lewis 
acid in a chlorinated solvent to give, after treatment 
with base, .a compound of formula: 

0 0 
R4 A1~0H 
Re 

wherein A, R2 , R3, and R4 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: 

THJ'S SHEET HAS BEEN 
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2 3 4 wherein A, B, R , R , and R , are as hereinabove de-
fined; which is treated with a reducinq aqent in an 
alcoholic solvent to afford an intermediate of formula: 

wherein A, B, R2, R3, and R4, are as hereinabove de­
fined; which is reacted with R1SH, wherein R1 is as 
hereinabove defined, in a Lewis acid in a haloqenated 
solvent to afford an intermediate of formula: 

2 3 4 wherein A, B, R , R , and R , are as hereinabove de-
fined; which is treated with a reducinq aqent to afford 
a compound of formula: 

A-8 
R5 

wherein 
R2 is H, o-alkyl(C1-C4)1 F, Br, Cl, I, or 

THIS SHEET HAS BEEN 
REPLACED 
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alkyl(C1-c6); 
3 R is H, o-alkyl(Cl-C3)' F, Br, Cl, I, or 

alkyl(C
1
-c6); . · 

or R2 and ~3 taken toqe~er are methylenedioxy or 
ethylenedioxy; 

4 . 
R is H, o-alkyl(Cl-C4), F, Br, Cl, I, or alkyl(Cl-C3); 
R5 is &; 
R1 .is straiqht or branched cc1-c12)alkyl, cyclo­
a~kyl(c3-c7), bicycloalkyl(c6-c10),tricyc~oalkyl­
(C6-10), a heterocycle or a moiety of the formula: 

x 

m is an inteqer 0-3, 
X is B, straiqht or branched (c1-c4)alkyl, I, 
Cl, Br, F, N02, or N(R12)2; 

A is straiqht or br~nched cc2-c12)alkyl; or a moiety 
selected from those of the formula: 

B is a moiety of the formuia: 

·· 1iiii[i~f . 
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n and p are integers with n = 0-2, p = 0-2; 
6 R is B, alkyl cc1-c4), or a moiety of the 

s is an integer with s = 1-3, 
R7 and R8 are independently 
H, alkyl(c1-c4), or o-alkyl(c1-c4); 

9 R is H, O-alkyl(C1-c4), F, B~, 
Cl, x, or alkyl(c1-c3); 

10 
R is H, o-alkyl(C1-C3)1 OB, s-alkyl(C1-C4)1 
F, Br, Cl, x, alkyl(C1-C~), OCF31 OS02CF3, 
OCB2-phenyl, N02 or N(R1 >2;. 
R

11 
is B, o-alkyl(C1-C4)1 

s-alkyl(C1-C4)1 OH, F, Br, Cl, X, OCF31 
oca2-phenyl or alkyl(C1-c3); 
R12 is alkyl(Cl-C4); 

· and the pharmaceutically acceptable salts thereof .• 
9. A compound according to Claim 1, 

a-(3,4-dimethoxyphenyl)-3,4-dihydro-6,7-dimethoxy-a­
[ (4-methylphenyl)thio]-2(18)-Xsoquinolineheptane­
nitrile. 

. . This SheetJias Been Replaced 
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10. A compound according to Claim 1, · 
a-(3,4-dimethoxyphenyl)-3,4-dihydro-6,7-dimethoxy-o­
[(4-methylphenyl)thio]-2(1H)-isoquinolineheptanenitrile 
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 i~ 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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