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' ARYL SUBSTITUTED CYCLIC AMINES AS SELECTIVE DOPAMINE D3
LIGANDS
BACKGROUND OF THE INVENTION

The subject invention is directed toward aryl substituted cyclic amines for the

' treatment of CNS diseases such as schlzophrema Parkinson's disease, tardlve o

dyskinesia, obsesswe compulsive disorder, depression, and anxiety
that preferentially bind to the dopamine D3 receptor. The dopamine D3 receptor
was recently cloned by Sokoloff et al.. (Nature, 347, 146 (1990)). It was

~hypothesized that this receptor subtype is of importance for the action of

anti-psychotics. Interestingly, this receptor shows a relatively high abundance in

. brain regions associated with emotional and cognitive functions.

Comj)ounds with this profile may be useful in treating CNS disorders, e.g.
schizophrenia, mania, depression, geriatric disorders, drug abuse and addiction,
Parkinson's disease, anxiety disorders, sleep disorders, circadian rhythm disorders

and dementia.

" Informati isclosure tem. t.:

PCT Patent Publication No. W090/07490 describes 2-aminotetralins and

2-aminoindans with aromatic substitution with an OCH; or OH in conjunction with

a Br group.

PCT Patent Publication No. W095/04713 describes 2-aminoindans which bind
to the dopamine D3 receptor.

PCT Patent Application No. PCT/USQG/0002O describes 2- aminoindans having -
sulfonamxde substitution on the benzene ring and useful for treating schizophrenia.

US 4,968,679 discloses 2-aminotetralins having a substitution at the 8-
posxtlon which are serotonin agonist/antagonist.

PJMurry, Novel 6-substituted 2 Anunotetralms Bicorg. & Med. Chem. Lett.
1996, 403 describes compounds having dopamine D3 receptor selectivity that have
the benzene ring substituted with 5-methoxy and 6-arylethyl and others with
6-CH,S04(4-methoxyphenyl or 4-I-phenyl).

J. Med. Chem. 1987, 30, 494; and Eur. J. Med. Chem. Chim Ther. 1984, 19,

'451 dzsclose cychc amines similar to the general Formula III if "n" was 2 and "X"

was NH2.

SUMMARY OF THE INVENTION |
In one aspect the subject invention is directed toward compounds and .

pharmaceutically acceptable salts of Formula I:
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where X and Y are at the 5, 6, or 7 position in place of hydrogen (i.e. replace the
" hydrogen of a CH) such that:
i)  whennis1then X can'bé (CHy), CONR,R; (where mis 0 or 1),

(CHp),SO,NR,R,, (CH,), NR,CONHR;, ' (CHy), NHSO,Rg,
(CH,) NHCORg5, C(O)R4 or (CH,),, 802R3 (where for (CHZ) SOZRS’
Y is not hydrogen or halogen) and '

Y is Ry, (CHp),CONR,R; (where p is 0 or 1), '_(C_H"z)éc'N,

(CH2) SO,NR,Rg, ORg, (CHz)p502R3, (CHZ)pNH502R3, halogen, or
(CH2) NHCOR;g ; or :

ii) whennisOorlthenXandyY canbein ortho-pos1tmns relative to

each other and are jointly:
an N-R,, substituted imide such as -C(O)NR,C(O)-,
-C(O)NR,(CH,), NR4C(0O)- (where x is 0 or 1)
a lactam such as -CH,NR,,C(O)-,
«(CHy)yNR{5C(0)- - o
-CH,C(O)NR, -,
-N(R3)-C(O)-N(Rg)-,
-N(R3)-C(0)-O-,
-N=C(R4)-N(Rg)-, or"
a cyclic amine such as -CH'2N(R8)CH2-;“

i)  whennis0 and Y is ORg then X can be (CH,)_CONR,R; (where m

isD

30

35

or 1), (CHy), SOpNR,R;, (CH,) NR,CONHR;, (CHy)ySO,Rs,
(CH,),,NHSO,R,, (CH,) NHCOR; or COOR;:

1

Rl and R2 are mdependently H C 1° C8 alkyl mcludmg isomeric forms

~ thereof,

Ry is C; - Cg alkyl, Cl - Cg alkylAryl or Aryl;

Ry and Rj are independently H, C, - Cg alkyl, C; - Cg alkylAryl or Aryl;

Rg is H, SO,CF3, SO4C, - Cg alkyl, S05-C; - CgalkylAryl, SO5Aryl, Cy -
Cgalkyl,
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C; - CgalkylAryl or Aryl
R, is hydrogen, CON(R,); , SON(R4)g or SOoR;
' Rgis Cy-Cg alkyl, C;-Cg alkylAryl, Aryl, CON(R4)5 , CORy, SOzN(R4)2 or
. SOZR4 (provzded for CON(R4)2 ) _COR4, SOZN(R4)2 or 802R4, R4 is not hydrogen)

Rg is 02 CS alkyl (optlonally substltuted w1th 1te3 halogens) Cl CG b -

-alkylAryl Aryl and
RlO is H, C, - Cg alkyl, C; - Cg¢ alkylAryl Aryl or (CHz)o gS00ATYl.

In another aspect the .subje_ct__invention is directed toward compounds and . . .

pharmaceutically acceptable salts of Formula II: -
\?? | N/ 1
?{D \ )
n RZ
Y

wherein one of A, B, C or D is nitrogen and the remaining positions are CH and n
is 1 or 2; _ _ |
R, and R, are independently H, C, - Cg alkyl and isomeric forms thereof,
C - Cg alkylAryl; . '
- X and Y can be substituted. at positions-A,-B, C, or D in place of hydrogen - -
(i.e. replace the hydrogen of a CH) wherein
i) Xis (CHy),CONRR,, (CHy)_CN, (CH,), SO,NR,R;,
(CH,),NR,CONHR, (CH,), SO,R,, (CHp) NHSO,R, ,
(CH,),,NHCOR5 or C(O)R; (where m is 0 or 1, except that where m
is 0, Y is not hydrogen or halogen); and
Y is Ry, (CH,) CONR4R5; (CH2-) CN, (CH2) SO,NR,R;, ORg,
OS05R4, (CH,) 502R3 (CH2) NHSO2R3 halogen or (CHZ) NHCOR4
- (wherepisOor 1);or- B
rii) X and Y when in ortho-p_os1tmns relative to each other jointly are
~an'N-R; substitiited imide stuch as -C(O)NR,C(O)-,
a lactam such as.-CHyNRC(0)- or - -CH,C(O)NR ;-
_ ~ or a cyclic amine such as -CHoNR,CH,-;
Ry is C, - Cg alkyl, C, - Cg alkylAryl or Aryl; -
R4 and R; are independently H, C, - Cg alkyl, C; - Cg alkylAryl or Aryl;
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and .
Rg is H, SO5,CF3, SO4CHg, SOqAryl, C, - Csalkyl, C, - CgalkylAryl or Aryl.

... In another aspect the subject invention is directed toward compounds and

.5 pharmaceutically acceptable salts of Formula IIL

"wherein one of E or F is N and the other is Sand nis 1 or 2;

R, and R, are independently H, C; - Cg alkyl and isomeric forms thereof or
C, - Cg alkylAryl;

where X is (CHy),,CONR Ry, (CH,)CN, (CH,), SO,NR.R;, - -

CH,NR,CONHR;, (CH,),,SOgRg, (CH,), NHSOoR; or CHoNHCORg,

C(O)Ry; '

Ry is C, - Cg alkyl, C; - Cg alkylAryl or Aryl;’

R, and Ry are independently H, C, - Cg alkyl, C, - Cg alkylAryl or Aryl;

and wheremis Oorl.

In another aspect the subject invention is directed toward compounds and

" pharmaceutically acceptable salts of Formula I, I or 111, above, including racemic

mixtures and as both enantiomers.

In yet another aspect the subject invention is a method for treating
schizophrenia by administering a therapeutically effective amount of a compound of
Formula I, IT or III to a patient suffering from schizophrenia. The compounds of
Formula I, II or III can be administered to a patient suffering from séhizophrenia,

mania, depression, geriatric disorders, drug abuse and addiction, Parkinson's

~ disease, sleep disorders, circadian rhythm disorders, anxiety disorders or dementia.

‘The compounds can be administered in an amount of from about 0.25 mg to about

100 mg/person.

In yet another aspect, the sﬁbject invention is directed toward a method for
treating ceﬁtral nervous system disorders associated with the dopamine D3 receptor
activity in a patient in need of such treatment coniprising administering to the
subject a therapeutically effective amount of a Formula I, II or III compound for

alleviation of such disorder. Typically, the compound of Formula I, Il or IIl is

4-
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 administered in the form of a pharmaceutical composition comprising a

pharmaceutically-acceptab_le carrier or diluent.

In yet another aspect, the subject invention is directed toward a

. .pharmaceutical composition for treating central nervous system disorders associated
" with the -dopa_mine D3 receptor activity comprising an effective amount of a

compound of Formula I, Il or III with a phannaceuti_cally-acceptéble carrier or -

diluent.

- DETAILED DESCRIPTION OF THE INVENTION

- The subject invention is directed toward compounds or pharmaceutically
acceptable salts of Formula I, II or III as depicted above in either racemic or pure
enantiomer forms. ' |

"Alkyl" are one to eight or six carbon atoms such as methyl, ethyl, propyl,
butyl, pentyl, hexyl, heptyl, octyl and isomeric forms thereof.

"Halogen" is an atom of fluorine, chlorine, bromine or iodine.

"Aryl" includes phenyl, pyridinyl, imidazolyl, thiophenyl, oxazolyl, oxadiazole,
benzotriazole, benzooxadiazole, thiazole, and isoxazolyl. Aryl can be substituted
with one or more fluorine, chlorine, bromine, amino, CN, carboxamido, acetamido,
methyl, nitro, sulfonyl, sulfonamido, trifluoromethyl, thifluoromethoxy, O-alkoxy,
triflate, or acetyl.

Pharmaceutically acceptable salts include salts of both inorganic and organic

. acids. The preferred pharmaceutically acceptable salts include salts of the following -

acids: methanesulfonic, hydrochloric, hydrobromic, sulfuric, phosphoric, nitric,
benzoic, citric, tartaric, fumaric or maleic.
The compounds of Formula I, II or Il are active orally or parenterally.

Orally the Formula I, IT or III compounds can be given in sblid dosage forms such as
tablets or capsules, or can be given in liquid dosage forms such as elixirs, syrups or
suspensions as is known to those skilled in the art. It is preferred that the Formula
I, II or III compounds be given in solid dosage form and that if be a tablet.

_ Typically, the compounds of Formula I, II or III can be given in the amount of
about?0.5 mg to about 250 mg/person, one to three times a day. Preferably, about 5
to about 50 mg/day in divided doses. |

The exact dosage and frequency of administration depends on the particular

compound of Formula I, II or III used, the particular condition being treated, the

severity of the condition being treated, the age, weight, general physical condition of

the particular patient, other medication the individual may be taking as is well

-5-
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‘known to those skilled in the art and can be more accurately determined by

measuring the blood level or concentration of the active compound in the patient's .

blood and/or the patient's response to the particular condition being treated.

Thus, the subject compounds, along with a pharmaceutically-acceptable "~ """

carrier, diluent or buffer, can be administrated in a therapeutic or pharmacological .

amount effective to alléviate the central nervous system disorder with respect to the

physiological condition diagnosed. The compounds can be administered

'intravenously, intramuscularly, topically, transdermally such as by skin patches,

buccally or orally to man or other vertebrates.

The compositions of the present invention can be presented for administra-
tion to humans and other vertebrates in unit dosage forms, such as tablets, capsules,
pills, powders, granules, sterile parenteral solutions or suspensions, oral solutions or
suspensions, oil in water and water in oil erulsions containing suitable quantities of -
the compound, suppositories and in fluid suspensions or solutions. - ) |

For oral administration, either solid or fluid unit dosage forms can be pre-
pared. For preparing solid compositions such as tablets, the compound can be mixed
with conventional ingredients such as talc, magnesium stearate, dicalcium
phosphate, magnesium aluminum silicate, calcium sulfate, starch, lactose, acacia,
methylcellulose, and functionally similar pharmaceutical diluent or carrier
materials. Capsules are prepared by mixing the compound with an inert
pharmaceutical diluent and filling the mixture into a hard gelatin capsule of
éppropriate size. Soft gelatin capsules are prepared by machine encapsulation of'a -
slurry of the compound with an acceptable vegetable oil, light liquid petrolatum or
other inert oil. |

Fluid unit dosage forms for oral administration such as syrups, elixirs, and
suspensions can be prepared. The forms can be dissolved in an aqueous vehicle
together with sugar, aromatic flavoring agents and preservatives to form a syrup.

Suspensions can be prepared with an aqueous vehicle with the aid of a suspending

- agent such as acacia, tragacanth, methylcellulose and the like. -

For parenteral administration, fluid unit dosage forms can be prepared =~
utilizing the compound and a sterile vehicle. In preparing solutions, the compound
can be dissolved in water for injection and filter sterilized before filling intoa

suitable vial or ampoule and sealing. Adjuvants such as a local anesthetic,

‘preservative and buffering agents can be dissolved in the vehicle. The composition

can be frozen after filling into a vial and the water removed under vacuum. The

lyophilized powder can then be sealed in the vial and reconstituted prior to use.

-6-
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Binding D or Exg le_:
~ Competition binditig experiments employed eleven dilutions of test

compounds of Formula I competing with [3H]-5-(dipfopylamino)-5 6-dihydro-4H-

imidazo(4,5,1-ij)quinolin-2(1H)-one (R-enantmmer) ("86170") (62 C1/mmol 2nM) and o

[3H]-sp1perone ("SPI") (107 Cx/mmol 0.5 nM) for D2 and D3 bmdmg sztes
respectxvely (Laht1 R. A Eur J Pharmacol., 202, 289 (1991)) In each expenment

~ cloned rat receptors expressed in CHO-K1 cells were used. (Chio, C.L, Nature, 343,
266 (1990); and Huff, R.M., Mol. Pharmacol. 45, 51-60 (1993)). The results are

shown in Table 1.

2 . D2-DOP-CLONE 86170 11486 .
__ D3-DOP-CLONE SPI -  -32
3 D2-DOP-CLONE 86170 ~ 206
D3-DOP-CLONE  SPI 12
4 | D2-DOP-CLONE 86170 772
- D3-DOP-CLONE  SPI 109
5 D2-DOP-CLONE 86170 786
| D3-DOP-CLONE  SPI *
6 | D2-DOP-CLONE 86170 1684
D3-DOP-CLONE  SPI 1453 |
8  D2-DOP-CLONE - 86170 - ~~177-— -
| - D3-DOP-CLONE  SPI 87
9 . D2-DOP-CLONE 86170 *
B D3-DOP-CLONE  SPI *
10 | D2-DOP-CLONE 86170 324
o - D3-DOP-CLONE ~ SPI 18
11 D2-DOP-CLONE 86170 >2235

D3-DOP-CLONE ~ SPI 195

* 1nd1cates compound was inactive.
Legend of Examples: Formula I wherein n is 1, R1 and R2 are n-propyl Y is H and
X is subst1tuted at the 7 posmon as follows

- Ex. # X Ex# X
2 CH,NHSO0,-4-CN-phenyl 3 CH,NHSO,-4-Cl-phenyl
4 CH NHSO 2-4-NO,-phenyl 5 CH NHSO -3-CN-phenyl
6 CH NHSO -4-methyl-1m1dazole 8 CH NHC(O)-4 -Cl-phenyl
9 . CH NHC(O)—4 -CN-phenyl 10 NHSOz-4 Cl-phenyl
11 NHSOz-4-CN-pheny1
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As was done for Table I, competition binding experixﬁents_ employed eleven dilutions
of test compounds of Formula II competing with [3H]-5-(di'propylamino)-5,G-dihydro-
4H-imidazo(4,5,1-ij)quinelin-2(1H)-one (R-enantiomer) ("86170") (62 Ci/mmol, 2nM)

o . and [*H]-7.-0H-DPAT ("7-OH-DPAT") (107 Ci/mmol, 0.5 nM) for D2 and D3 binding
_'..sites',.respectiVely. (Lahti, R.A., Eur. J. Pharmacol., 202, 289 (1991)) In each

experiment, cloned rat receptors expressed in CHO-K1 cells were used. (Chio, C.L.,
Nature, 343, 266 (1990); and Huff, R.M., Mol. Pharmacol., 45, 51-60 (1993). Ki
values were calculated with the Chen-Prushoff equation. The results are shown in

Table II for compounds prepared under Scheme 5.

| TABLE II
'COMPOUND # ' Beceptor  Ligand Ki (nM)
52 D2-DOP-CLONE 86170 357
T "' D3-DOP-CLONE ' 7-OH-DPAT 6
53 ' D2-DOP-CLONE — 86170 184
D3- DOP—CLONE 7-OH-DPAT 3

20

Scheme 1 and Scheme 2: (Formula I analogs)
The N-carbomethoxy anhydride prepared from D-aspartic acid (1, Scheme 1)

" underwent an aluminum chloride mediated Friedel-Crafts reaction with

“““bromobenzene to afford ketone 2. This ketone underwent reduction of the ketone

25

group with triethylsilane catalyzed by titanium tetrachloride, to give 8. This
carboxylic acid was converted to the acid chloride which then underwent an
aluminum chloride catalyzed Friedel-Crafts cyclization to obtain tetralone 4. This
.ket_one was reduced with triethylsilane, catalyzed by titanium tetrachloride, to give
tetralin 5. The carbamate group was saponified with hydroxide to give 7-bromo-2-
aminotetralin 6, which was then alkylated to give 7. Treatment of this aryl brqmidé
with t-butyllithium followed by'trimethyl_silylisocyanate (Tetrahed. Lett. 1975, 981),

- followed by aqueous hydrolysis, gave carboxamide 8. Refluxing this carboxamide in

THF with borane resulted in reduction to pnmary amine 9. This amine (9) was

35

treated thh various sulfonyl chlorides (Procedure 9) to obtain sulfonamides 10 -
15. _
 Sulfonamide 11 was further transformed to 16 (Scheme 2) by hydrolysis of
the nitrile with hydrogen peroxide to obtain carboxamide 16 (Tetrahed. Lett. 1989,

- -8-
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Primé.ry amine 9 was also converted into carboxamides 17 and 18 using the

appropr:ate carboxylic acid chloride (Scheme 2).
Aryl bromide 7 was treated with t-butyllithium, followed by

" diphenylphosphorylazide, and then by sodium bis(2-methoxyethoxy)aluminum
“hydride (Scheme 2) to afford amine 19 (Tetrahed. Lett. 1984, 429). This amine was

treatéd with sulfonyl chlorides to obtain sulfonamides 20 and 21.

Scheme 3 :(Formula I analogs)

Aminotetralin 22 (J. Org. Chem. 1995 4324) was protected with a BOC-group
ahd then subjected to metal-halogen exchange with ¢-butyllithium, followed by DMF
quench to obtain an aldehyde. This aldehyde was reduced with sodium borohydride
to obtain a benzylic alcohol. This was treated with thionyl chloride to obtain the
benzylic chloride, which in turn was converted into the benzylic azide with sodium

azide. Pd/C catalyzed hydrogenation of the azide afforded benzylic amine 24. This

‘amine was condensed with various aryl sulfonyl chlorides to obtain the

sulfonamides. These were treated with trifluoroacetic acid to remove the BOC-
protecting groups (procedure 18), affording sulfonamide compounds 25 - 26. ‘These
were alkylated with bro_moproparie (procedure 17) to obtain the tertiary amine
sulfonamides represented by 27.

Amine 24 was also condensed with aryl carboxylic acid chlorides to generate

_amides, which were then deprotected with trifluoroacetic acid to obtain amides 28 -

29. These amides (28 - 29) were heated with bromopropane (procedure 17) to
generate the tertiary amine analogs, represented by 30.
Amine 24 was also condensed with aryl isocyanates to obtain ureas. These

were deprotected with trifluoroacetic acid to generate ureas 31 - 83.

Scheme 4: (Formula I analogs)
Diyne acid 34 (J. Chem. Soc., Perkin Trans. I, 1215-1224 (1986)) was induced

to undergo. a Curtius rearrangement with diphenylphosphoryl azide, trapping the

isocyar;ate intermediate with t-butanol to obtain the BOC-protected product. The
BOC-group was cleaved with trifluoroacetic acid to afford the primary amine, which
was then treated with trifluoroacetic anhydride to obtaiﬁ 35. This diyne (35) was
treated with Wilkinson's catalyst and the 1,4-diacetoxy-2-butyne to afford 36

.(Tetrahed. Lett., 34, 23-26 (1993)). The acetates and trifluoroacetyl group were | .-
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cleaved with base and the product alkylated with n-bromopropane to afford 37. This
diol was treated with allylamine to give the 5-membered amine ring; subsequently
.the allyl group was removed with palladium catalysis to afford 38. Amine 38 was
condensed with various arylsulfonyl chlorides (procedure 9) to afford sulfonamides™ =~
39 - 46' - e e e e e o+ e
Scheme 5 : (Formula II analogs)
Pyridone 47 (J. Chem. Soc. Perkin Trans. 1990, 195) was hydrolyzed (Scheme
5) with aqueous perchloric acid at 95°C to obtain ketone 48. This ketone underwent
reductive amination with n-propylamine using 50 p.s.i. hydrogenation gas and acetic
acid and platinum oxide in ethanol. The propyl-substituted amine (49) was 6btained :
in good yield. Treatment with di-¢-butyl dicarbonate in THF afforded the BOC-
- protected compound (50). This was condensed with 4-chlorobenzenesulfonyl chloride -
in the presence of DMAP and triethylamine to give sulfonyldxy'substituted pyridine
51. Deprotection of the BOC group with triflucroacetic acid at 25°C gave amine 52
after workup. This could be converted to the dipropylamine analog (53) by heating

with n-bromopropane in acetonitrile in the presence of potassium carbonate.

Scheme 6 : (Formula II analogs)
Diyne 54, whose preparation is already described, was treated with N-
benzyloxy-2-aminoacetonitile under the influence of cobalt catalysis .(J. Chem. Soc.,
Chem. Comm., 133-134 (1982)) to obtain heterocycle 556. The BOC-groupwas - - -~ - -
removed with trifluoroacetic acid and the amine was alkylated with n-bromopropane
to afford 56. The CBZ-group was removed by palladium catalyzed hydrogenation to
afford amine 57. This amine was treated with aryl sulfonyl chlorides (procedure 9)
to obtain sulfonamides represented by 58 - §9.
Amine 57 was also treated with arylcarboxylic acid chlorides (procedure 11}
to obtain amides represented by 80. '
Amine 57 was also treated with aryl isocyanates (procedure 33) to obtain

ureas represented by 61 - 62. -

Scheme 7: (Formula ITI analogs)
- Ketone 63 (Helv. Chim. Acta 1994 1256) underwent reductive amination with
sodium eyanoborohydride in the'presence of acetic acid and _propanal to afford 64.

This amine was protected with a BOC-group and the compound was treated with n- -

-10-
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butyllithium at low temperature followed by a qﬁench with dimethylformamide to
afford aldehyde 65. This aldehyde was condensed with hydroxylamine hydrochloride
‘to obtain 66. Oxime 66 was reduced with Devarda's alloy (alloy of 50% copper, 45%

aluminum, 5% zinc) to obtain amine 67. This amine was treated-with 4~~~ - -

chlorophenylisocyanate to obtain urea 68.
Scheme 8: (Formula I analogs) _

The hydroxy,triflate 69 (Patent 4714) was alkylated with various alkyl halides using .
sodium hydride in DMF to afford the intermediates 70-73 (procedure 38). These -
triflate intermediates were converted via carbonylation using pal_ladfum acetate and
1,3-bis(diphenylphosphinopropane) under carbon monoxide atmosphere (procedure
.39) to yield the methyl ester intermediates 74-77. These methyl esters - -
intermediates were converted to either the primary carboxamide products 78-81
using formamide and sodium methoxide (procedure 40) or cohverted to the
alkylcarboxamide prodﬁcts 82-84 using appropriate substituted formamides and
sodium methoxide (procedure 41). The primary carboxamide 81 was further
elaborated ﬁsing sodium hydride and an alkyl halide (procedure 42) to the
alkylcarboxamide product 85.

The hydroxy, ester 86 (patent 4714) was converted to the carboxamide 87 using
sodium methoxide and forma_mide (procedure 43) followed by alkylation using -

potassium carbonate and alkyl halides (procedure 44) to give 88-90.
Scheme 9: (Formula I analogs)

The dimethylester 91 (patent 4714) was hydroylzed to the dicarboxylic acid 92 using
aqueous NaOH/MeOH (procedure 45). This diacid was then condensed and
cyclized with ammonium acetate and HCI in acetic acid to give 93 (procedure 46)
or alternatively condensed with various amines in acetic acid'to give 95-124 T
(procerdure 49). The products 93, 95-124 were reduced to the corresponding lactam
derivatives 94, 125-133 with zinc/acetic acid (procedure 47). The intermediates 93
and 94 were also alkylated with various substituted halides to give 95-124 and 125-
133 (procedure 48 and 50).

-11-
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Scheme 10: (Formula I analogs)

The dicarboxylic acid 92 was condensed with various hydfazines' in acetic acid to

give 134-135 (procedure 51).

The following procedures 1-9 from Scheme 1 are useful in the preparation of
the Examples 1-6 of this invention (with the exception of Example 5 which was

inactive in the dopamine screen).

Procedure 1:(R)-4-Bromo-o-[(methoxycarbonyl)amino]-y-
oxobenzenebutanoic acid. 2

A mixture of bromqbe_nzene (373 g) and (R)-2-carbomethoxyaminosuccinic
anhydride (1) (90.51 g)' in dichloromethane (260 ml) was cooled in icé, and aluminum
chloride (174.34 g) was adﬂed over 1 minute (exothermic!). The dark red mixture
was stirred at 0°C for 30 minutes and at room temperature for 1 hour. The mixture
was poured onto crushed ice, and concentrated hydrochloric acid was added slowly
with stirring. D1ethylether was added and the mixture was stirred until all of the
red-brown material disappeared. The layers were separated, and the aquecus was

extracted twice more with diethylether. The combined ether extracts were washed

“with water and extracted with aqueous sodium carbonate. The combined extracts

-were washed-with-diethylether, cooled in ice, and acidified with conc. hydrochloric

acid. The acid was extracted 3 times with diethylether. The combined extracts were
washed with brine and dried (MgSO,). The solvent was removed under vacuum to
leave the title compound as a foam, 149.6 g. ladp = -41° (25°C, CH40H, ¢ = 1.0352).
Procedure 2: (R)-4-Bromo-a-[(methoxycarbonyl)ammo}benzenebutano:c
acid. 3

| A solution of (R)-4-bromo-o-[(methoxycarbonyl)amino}-y-oxobenzenebutanoic
acid (2) (74.35 g) in dichloromethane and triethylsilane (182 ml) was cooled to 0°C"

“and titanium tetrachloride (99.0 ml) was added dropwise over a period of 15 minutes

with stirring. After 5.5 hoﬁrs, triethylsilane (72 ml) was added, and the mixture

" was stirred at room temperature for 17 hours and at reflux on the steam bath for 3

hours. The mixture was cooled and poured onto ice. The mixture was extracted
twice with diethylether. The combined ether extracts were washed with water and
extracted 3 times with 250 m) portions of 10% sodium carbonate solution. The .

combined extracts were washed with diethylether, cooled in ice, and acidified with

-12-
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concentrafed hydrochloric acid. The precipitate was filtered, washed with water,
and dried under vacuum to leave a white solid. Crystallization from ethyl

acetate/hexane gave the title compound as white crystals (52.7 g, 74%, m.p. 136-

_137°C). . [olp = -12° (25°C, CH3OH, ¢ = 0.8709).

Procedure 3: Methyl (R)-(7-Bromo-1,2,3,4-tetrahydro-1-0xo0-2-

“naphthalenyl)carbamate. 4

10

A suspension of (R)-4-bfomo-a-[(methoxycarbonyl)amino]benzenebutanoic acid

(8) (97.0 g) in dichloromethane was cooled in ice, and dimethyl formamide (1.2 ml)

~and oxalyl chloride (28.1 ml) were added. The mixture was stirred at 0°C for 5

minutes and at room teinperature for 1.5 hours. The solution was cooled to -25°C,

and aluminum chloride (86.4 g) was added portionwise over 12 minutes. The

_ mixture was stirred at -20°C for 40 minutes and poured onto™a mixture of ice, 10%

~ hydrochloric acid (300 ml), and chloroform (100 ml) with stirring. The mixture was

15

20

25

. 85.

extracted twice with diethylether, and the extracts were washed with water,
saturated sodium bicarbonate solution, and brine. The solution was dried (MgSO,),
and the solvent was removed under vacﬁum to leave a slightly yellow solid (91.76 g).
Crystalliza'tioln from methano! gave colorless crystals which were filtered, washed
with hexane and dried under vacuum (69.9 g, 76% m.p. 116-117°C). The filtrate was
evaporated and the residue was recrystallized from methanol to give more of the
title compound- as an off-white solid (6.81 g, m.p. 111-112°C). [olp = +43° (25°C,
CH4OH, c = 0.8143).

_Procedure 4:Methyl (R)-(7-Bromo-1,2,3,4-tetrahydro-2-

naphthalenyl)carbamate. 5

" Intoa 2-1, 3-necked flask equipped with a mechanical stirrer, a 125 ml
a&dition funnel, and a Ny, inlet was placed a solution of methyl
(R)—(?-brox_no-l,2,3,4-tetrahydro-1-oxo-2-naphthalenyl)carbamate (4) (68.74 g) in

- dichloromethane . Triethylsilane (147 ml) was added, and the mixture was cooled in

ice. Tita‘nium tetrachloride (76.2 ml) was added via the addition funnel over a

period of 10 minutes, and the mixture was stirred at room temperature for 24 hours.

- Triethylsilane (18.5 ml) was added, and the mixture was stirred for an additionai 2

hours. The mixture was poured onto ice, the layers were separated, and the

. -aqueous layer was extracted twice with dichloromethane. The combined extracts

were washed twice with 5% hydrochloric acid, once with water, and once with 5%
sodium hydroxide solution. The solution was dried (MgSO,), and the solvent was
removed under vacuum to leave an oil which partially erystallized (122.9 g). The .

mixture was diluted with hexane, cooled in ice, and filtered giving a white solid
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(60.88 g). Crystallization from ethyl acetate/hexane gave the title compound as
colorless crystals (52.69 g, 0.185 mol, 80.3%, m.p. 99-100.5°C). A second crop (5.29
g) was obtained. Chiral HPLC analysis: (Chiralcel OD column, Daicel Chem. Ind.,

| LTD; 10% isopropanol in hexane; 1 ml/min flow rate; A= 215; 25 emx 4.6 mmid
" column) shows 3.26 min (1.5%), 8.57 min (1.7%), 10.66 min (96.9%), 13.97 min .
(1.6%). The racemate shows 3.27 min (1.2%), 8.66 min (0.3%), 10.75 min (48.9%),

14.30 min (49.4%), 25.79 min (0.2%). [alp = +74° .(25°C, CH40H, c = 0.8884).
Procedure 5: (R)#7-Bromo-1,2,3,4-tetrahydro-z-naphthalenamine
(Z)-2-butenedioste (1:1). 6

Methyl (R)-(7-bromo-1,2,3,4-tetrahydro-2-naphthalenyl)carbamate (5) (51.62

reflux for two days. The ethanol was removed under vacuum, and the residue was
partitioned between water and 2:1 diethylether/tetrahydrofuran. - The aqueous layer
was extracted again with the same solvent, and the combined extracts were washed
with brine and dried (MgSQO,). The solvent was removed under vacuum to leave an
oil (37.9 g). A sample of the compound (15.28 g) was combined with maleic acid
(7.85 g), and the mixture was crystallized from methanol/diethylether to give the
title compound as colorless crystals (19.24 g, m.p. 184-184.5°C). [alp = +40° (25°C,
CH3OH, ¢ = 0.7756). A second crop (2.05 g) was obtained.

Procedure 6:(R)-7-Bromo-1,2,3,4-tetrahydro-N,N-dipropyl-2-naphthalenamine -

4.Methylbenzenesulfonate. 7

A mixture of (R)-2-amino-3-bromo-1,2,3,4-tetrahydronaphthalene (6) (22.62 g),
1-bromopropane (36.4 ml), and potassium carbonate (41.5 g) in acetonitrile was
stirred at reflux for 16 hours. 1-Bromopropane (20 ml was added, and the reflux
was continued for 8 hours. The mixture was. partitioned between water and
diethylether. The aqueous layer was extracted again with diethylether, and the
combined ether extracts were washed with brine and dried (MgSO,). The solvent
was removed under vacuum to leave an oil (29.18 g). Purification by flash
chromatography (230-400 mesh siiica gel, ethyl acetate/hexane) gave an oil (26.4 g,
85%). A sample (0.997 g) was combined with p-toluenesulfonic acid hydrate (0.62 g),
and crystallized from methanol/diethylether to give the title compound as colorless
crystals (1.39 g, m.p. 182-183. 5°C) [alp = +48° (25°C, CHgOH, ¢ = 0.9834).
Procedure 7: (R)-7-(Dipropylamino)-5,6,7 8-tetrahydro-2-
naphthalenecarboxamde 8

A solution of (R)-2-(dipropylamino)-7-bromo-1,2,3,4-tetrahydronaphthalene (7) .
(13.02 g) in dry tetrahydrofuran was cooled to -78°C. t-Butyllithium (1.7 M in
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pentane, 50.6 ml) was added via syringe over a period of 6 minutes, and the mixture

~ was stirred for an additional 8 minutes. Trimethylsilylisocyanate (13.4 ml, 85%

pure, 84.1 mmol) was added in one dose, ant_i the mixture stirred at -78°C for 10

minutes and at room témperature for 1.5 hours. The reaction mixture was-quenched -

with 10% hydrochlorxc acid, and after stlrrmg for 30 minutes, it was basified with

15% sodium hydroxide. The free ba,se was extrar;ted with dlethylether and 1:1
tetrahydrofuran/diethylether. The combined extracts were washed with brine and
dried (MgS0,). The solvent was removed under vacuum to leave an oil (15.25 g).
Crystallization from ethyl acetate/hexane gave off-white crystals (6.30 g), m.p. 132-
182°C. [alp = +67° (25°C, CHgOH, ¢ = 0.8139). - - L

_ Procedure 8: (R)-7-(Dipropylamino)-5,6, 7,8-tetrahydro

naphthalenemethanamine. 9 : , _

A solution of the (R)- 7-(d1propy1am1no) 5,6,7 8-tetrahydro-2- :
naphthalenecarboxamide (8) (8.68 g) in dry tetrahydrofuran was stirred at room
temperature and borane dimethylsulfide complex (10.0 M, 11.1 ml) was slowly
added. When the initial reaction subsided, the mixture was heated at reflux for 2

days. The mixture was cooled in ice, and water was added dropwise. When the

. evolution of gas ceased, 10% hydrochloric acid (75 ml) was added, and the mixture

20

30

35

was refluxed for 2 hours. The mixture was cooled in ice and basified with solid
sodium h;ydroxide. The mixture was extracted with diethylether and then with 2:1
diethylether/tetrahydrofuran. The combined extracts were washed with brine and
dried (MgSQO,). The solvent was removed under vacuum to leave the title compound... ..
a yellow oil (8.15 g) which was used without further purification.
EXAMPLE 1: Procedure 9: (R)-N-[[7-(Dipropylamino)-5,6,7,8-tetrahydro-2-
naphthalenylimethyllmethanesulfonamide. 10

A solution of crude (R)-7-(dipropylamino)-5,6,7,8-tetrahydro-
2-naphthalenemethanamine (9) (0.521 g) and triethylamine (0.30 ml) in
tetrahydrofuran was cooled to 0°C. Methanesulfonyl chloride (0.16 ml) was added .
dropwise_with stirring. The mixture was stirred at room temperature for 1.5 hours
and quenched with 10% sodium carbonate solution. - The mixture was ektract‘ed

twice with diethylether and the combined extracts were washed with brine and drxed

(MgSO4) The solvent was removed under vacuumtoleave anoil (0.63 gy, "~ "

Purification by flash chromatography (ethyl acetate/hexane) gave the title compound

as a colorless oil (0.47 g). [alp = +58° (25°C, CH40H, c = 0.5221).
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EXAMPLE 2: (R)-4-Cyano-N-[[7:(dipropylamino)-
5,6,7,8-tetrahydro-2-naphthalenyllmethyllbenzenesulfonamide. 11
- Using procedure 9, a solution of crude (R)-7-(dipropylamino)-5,6,7,8-

__tetrahydro-2- naphthalenemethanamine (9) was treated with 4-cyanophenylsulfonyl

_chloride. Purification by chromatography gave a sample which was crystallized

from ethyl acetate/hexane to give 11 as colorless crystals (m.p. 94-95.5°C), lddp =
+46° (25°C, CH3OH, c = 0.7967).

EXAMPLE 3: (R)-4-Chloro-N-[[7-(dlpropylammo) 5,6 7,8-tetrahydro-
' 2-naphthalenyl]methyl]benzenesulfonamxde 12

Using procedure 9, (R)-7-(dipropylamino)-5,6,7,8-tetrahydro-
2-naphthalenemethanamine (9) was treated with 4-chlorobenzenesulfonyl chloride.

Purification by chromatography gave a solid which was crystallized from hexane to

give the title compound colorless crystals ( m.p. 72°C). [o]p = +47° (25°C, CH4OH, ¢

= 0.6095).

EXAMPLE 4: (R)-4-Nitro-N-{[7-(dipropylamino)-5,6,7,8-tetrahydro-
2-naphthaleny_l]methyl]benzenesulfonamide. 13

Using procedure 9, (R)-7-(dipropy1amino)—5,6,7,8-tetrahyéro-
2-naphthalenemethanamine 9 and triethylamine in dry tetrahydrofuran was cooled

to 0°C, and 4-nitrobenzenesulfonyl chloride was added. After extraction,

- -purification by-flash-chromatography (ethyl acetate/hexane) gave a solid which was

crystallized from hexane containing a small amount of ethyl acetate to give 13 as
yellow crystals ( m.p.105°C). [o]p = +49° (25°C, CH4OH, c = 0.9425).

EXAMPLE 5: (R)-3-Cyano-N-[[7-(dipropylamino)-5,6,7,8-tetrahydro-
2_-naphthalenyl]me'th'yl]l'_)enzenesulfonamide.14 (Inactive in dopamine screen)
Using procedure 9, (R)-7-(dip_ropy1amiho)—5,6,7 ,8-tetrahydro-
2-naphthalenemethanamine 9 and triethylamine in dry tetfahydroﬁzran was cooled
to 0°C, and 3-cyanobenzenésulfonyl chloride was added. After extraction,
purification by flash chromatography (ethyl acetate/hexane) gave the title compound

" as an oil. [a]D = ¥41% (25°C CH30H ¢ = 1.0394).

EXAMPLE 6: (R)-N-[[7-(Dipropylamino)-5,6,7,8-tetrahydro-2-
naphthalenyllmethyl}-1-methyl-1H-imidazole-4-sulfonamide. 15
Using procedure 9, (R)-7-(dipropylamino)-5,6,7,8-tetrahydro-
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2-naphthalenemethanamine 9 and triethylamine in dry tetrahydrofuran was cooled
to 15°C and 1-methylimidazole-4-sulfonyl chloride was added. After extraction,
purification by flash chromatography (tetrahydrofuran/ethyl acetate) gave the title
. ___compound as an oil. [ole = +46° (25°C CH30H ¢ = 0.7458).

% - |
~ T EXAMPLE 7: Procedure 10, (R)4Cérboiiaﬁii&o-N-[[7-(dipropylamino)- |
' _5,6,7,8-tetrahydro-2-naphthalenyl]methyl]bénzenesulfonamide. 16

(R)-.4-Cyano-N -[[7—(dipropylamiho)-
5 6, 7 8—tetrahydro-2-naphthalenyl]methyl]benzenesulfonarmde (11) was treated with
10 | hydrogen peroxxde and sodium hydroxide in aqueous THF. After completion of the
hyd_rolyszs the solution was extracted with ether/water. The ether layer was dried
| over go’d_ium sulfate and the oolvent removed. The residue wés chromatographed

w1th .ethj'(l tooeféte/hex_a_n__e to afford 16 as a solid.

15 EXAMPLE 8: Procedure 11. (R)-4-Chloro-N-[[7-(dipropylamino)-

5,6,7,8-£etrahydro-2-naphthalenyl]methyl]benzamide. 17
(R)—7-(dipropylémino)-5,6,7,8-tetrahydro-2-naphthalenemethanamine 9 (0.521

g) and triethylamine (0.30 ml) in tetrahydrofuran (6 ml) were cooled to 0°C, and
4-chlorobenzoyl chloride (0.254 ml) was added. The mixture was allowed to warm to

20 room temperature and was stirred for 3 hours. The reactioh was quenched with
10% sodium carbonaf_e'solution, and the mixture was stirred for 30 minutes. The

__mixture y__aﬂ_g___o_:_;tgyao_t_;ed'_twice with 1:1 tetrahydrofuran/diethylether, and the

combined organics were washed with brine and dried (MgSO,). The solvent was
removed under vacuum to leave a solid which was crystallized from ethyl acetate to

25 give the title compound as colorless crystals (0.52 g, m.p. 209.5°C). lo]p = +42°
(25°C, CHCl, ¢ = 0.9118),

EXAMPLE 9: (R)-4-Cyano-N-[[7-(dipropylamino)-5,6,7,8-tetrahydro-
2-naphthalenyllmethyllbenzamide. 18 ( A oomoarison example for this

.30 . mventlon) | |

o Usmg procedure 11, (R)-2- (dxpropylarmno)-7-ammo—1 2,3,4-

..o—.__tetrahydronaphthalene 9 and triethylamine in tetrahydrofuran were cooled to 0°C,
and 4-cyanobenzoyl chloride was édde‘d. After extraction, etc., the solid was
crystallized from ethyl acetate to give the title compound as off-white erystals

35 (m.p.183°C). folp = +50° (25°C, CHZOH, ¢ = 0.9773). .
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Procedure 12. (R)-2-(Dipropylamino)-7-amino-1,2,3,4-
tetrahydronaphthalene. 19 '
(R)-2-(Dipropylamino)-7-bromo- 1,2,3,4-tetrahydronaphthalene 7 (5.91 g) was

dissolved in dry tetrahydrofuran (50 ml) under nitrogen and cooled to -78°C. "

t-Butyllithium (1.7 M in pentane, 23.0 ml) was added over 5 minutes, and the
mixture was stirred at -78°C for an additional 10 minutes. This solution was added
via needlestock to a solution of diphenylphosphoryl azide (5.24 g) in tetrahydrofuran
(30 ml) over a 10 minute period. The mixture was stirred at -78°C for 2 hours and
was warmed to -20°C over 45 minutes. The mixture was again cooled to -78°C, and
sodium bis(2-methoxyethoxy)aluminum hydride (3.4 M in toluene, 22.4 ml) was
added over 5 minutes. After stirring at -78°C for an additional 10 minutes, the
mixture was warmed to 0°C and stirred for 45 minutes and at room temperature for -
30 minutes. The mixture was carefully quenched with water, and saturated with
sodium chloride. The amine was extracted twice with diethylether, and the
combined extracts were dried (MgSO4). The solvent was removed under vacuum to
leave an oil (6.3 g). Purification by flash chromatography gave the 19 as a light
amber oil (2.56 g).

EXAMPLE 10: Procedure 13. (R)-4-Chloro-N-[7-(dipropylamino)-
5,6,7,8-tetrahydro-2-naphthalenyllbenzenesulfonamide 20

p-Chlorobenzenesulfonyl chloride (0.32 g) was added to a solution of
(R)-2-(dipropylamino)-7-amino-1,2,3,4-tetrahydronaphthalene 19 (0.370 g) and
triethylamine (0.80 ml) in dry tetrahydrofuran (4 ml). The mixture was stirred at
roorh temperature overnight. The reaction was quenched with 10% sodium
carbonate solution (5 ml), and the mixture was stirred for 10 minutes. The mixture
was extracted twice with diethylether, and the combined extracts were washed with
brine and dried (Mg80,). The solvent was removed under vacuum to leave an oil
(0.63 g). Purification by flash chromatography (ethyl acetate in hexane) gave 20 as
an amber oil. {olp = +52° (25°C, CH40H, c = 1.0535).

- EXAMPLE 11: (R)-4-Cyano-N-[7-(dipropylamino)-5,6,7,8-tetrahydro- .

2-naphthalenyl]benzenesulfonamide. 21
Using procedure 13, p-cyanobehzenesulfonyl chloride was added to a solution

of crude (R)-2-(dipropylamino)-7-amino-1,2,3,4-tetrahydronaphthalene 19 and

triethylamine in dry tetrahydrofuran. - After extraction, etc., purification by flash
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chromatography (ethyl acetate in hexane) gave 21 as an amber oil which could be
crystallized as its fumarate salt from methanol/ether (m.p. 123°C dec). [olp = +48°
(25°C, CHgOH, ¢ = 1.0113).

Procedure 14: fert-Butyl (R)-(6-bromo-1,2,3 4-tetrahydroN-propyl2-
naphthaieneamine)carbamate. 23 .

Propmnyl chloride (18.5 ml) was added to (R)-2-amino-7-bromo-1,2,3,4-
tetrahydronaphthalene (22) (J. Org. Chem. 1995, 4324) (43 g),. triethylamine (31 ml)
and dichloromethane. After 2 hours, the volume was concentrated under vacuum;
THF was added and concentrated under vacuum again. Water was added, cooled in -
an ice bath, and the solid filtered. Washing with water and drying under vacuum
provided 51 g of a solid, m.p. 169-171° C. Borane dimethylsulfide complex (27 ml,
10M) was refluxed with this amide (51 g) in THF for 24 hours. Water was added,
then 2 N hydrochloric acid. This was refluxed for an hour and was then basified
with 15% aqueous sodium hydroxide and extracted with methyl ¢-butylether. The
ether layer v‘-ras washed with water and brine, and was dried with sodium sulfate.
Solvent was removed under vacuum to give 48 g of a dark oil. This amine and di-
tert-butyl dicarbonate (44 g) were combined in THF. After 60 minutes, water (150
ml) was added and a catalytic amount of 4-dimethylaminopyridine. After 15 hours it
was partitioned between water and methyl ¢-butylether. The ether layer was
washed with 2N hydrochloric acid, water, saturated aqueous sodium bicarbonate,
and brine, and was dried with sodium sulfate. Solvent was removed under vacuum,

and crystallization from hexane provided 59 g of 23 as a solid, m.p. 67-69° C.

Procedure 15: terz-Butyl (R)-(6-aminomethyl-1,2,3,4-tetrahydro-N-propyl-2-
naphthaleneamine)carbamate. 24
tert-Butyllithium (1.7 M in pentane) (64 ml) was added to ten_t'-butyl (R)-(6-

bromo-1,2,3,4-tetrahydro-N-propyl-2-naphthaleneamine)carbamate (23) (20 g) in dry

THF (125 ml) at -78° C. After 10 minutes, dry N,N-dimethylformamide (8 ml) was

- added and the cold bath removed. After 90 minutes, the solution was partitioned

between water and ether. The ether layer was washed with water and brine and

was dried over sodium sulfate. Solvent was removed under vacuum to give 17 gofa
solid, m.p. 88-91° C. Sodium borohydride (1.7 g) was added in portions to this

aldehyde (14 g) in methanol in an ice bath. After 2 hours, water was added and the
solution concentrated under vacuum. The residue was partitioned between water -

and ether. The ether layer was washed with water and brine and was dried with
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sodium sulfate. Solvent was removed under vacuum to give 14 g of the benzylic
alcohol as a solid, m.p. 113-114° C. [op, = +53° (25° C, CH5OH, ¢ = 0.96). Thionyl
chloride (3.3 ml) was added slowly to this benzylic alcohol (13.6 g) in THF at 0° and

__then the ice bath was removed. After an hour, aqueous sodium bicarbonate was
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added and it was extracted with ether. The ether layer was washed with water and
brine and was dried with sodium sulfate. Solvent was removed under vacuum and

the residue was chromatographed on silica gel with dichloromethane/ hexane to give
9.6 g of the benzylic chloride as a solid, m.p. 90-93° C. [0y, = +50° (25° C, CH,OH,
c = 0.94). Sodim azide (8.7 g) and the benzylic chloride (9.0 g) were heated at 45° C
in DMF for 18 hours, and then partitioned between ether/THF and water. The ether
layer was washed with water and brine and was dried with sodium sulfate. Solvent

was removed under vacuum to give 9.2 g of the azide as a solid, m.p. 73.5-75.0° C.

 lalp = +50° (25° C, CH3OH, ¢ = 1.00). The azide (9.1 g) and palladium on carbon

(0.5 g) were shaken in THF under 45 PSI hydrogén for 8 hours. The mixture was
filtered through diatomaceous earth and solvent was removed under vacuum to give
7.9 g of 24 as a solid. An analytical sample was crystallized from hexane, m.p. 88-
89° C. [oJp = +53° (25° C, CHZOH, ¢ = 1.00).

EXAMPLE 12: Procedure 16; (R)-4-Chloro-N-[[5,6,7,8-tetrahydro-6-
(propylamino)-2-naphthalenyllmethyl]benzenesulfonamide. 25
tert-Butyl (R)-(6-aminomethyl-1,2,3,4-tetrahydro-N-propyl-2-

- naphthaleneamine)carbamate (24) (0:50-g), triethylamine (0.44 ml), 4-

chlorobenzenesulfonyl chloride (0.36 g) and THF were stirred for 3 hours. The
mixture was partitioned between aqueous sodium bicarbonate and ether/THF. The
ether layer was washed with brine'ahd dried with sodium sulfate. Solvent was
removed and the residue was chromamgréphed on silica gel (dichloromethane/ethyl
acetate/hexane) to 'give 0.77 g of a solid, m.p.117-121 ° C. oy = +32° (25° C,
CH30H, ¢ = 0.78). To remove the BOC-protecting group, this solid was stirred with
trifluoroacetic acid (5 ml) for 90 minutes and solvent was removed under vacuum.
The mixture was partitioned between aqueous sodium bicarbonate and ether/THF.

The ether layer was washed with brine and dried with sodium sulfate. Solvent was

- removed and gave 0.53 g of crystalline 25, m.p. 145-147° C.

EXAMPLE 13: (R)-4-{8,5-Dimethyl-N-[[5,6,7,8-tetrahydro-6-(propylamino)-2-
naphthalenylimethylllisoxazolesulfonamide. 26
Using procedure 186, tert-butyl (R)-(6-aminomethyl-1,2,3,4-tetrahydro-N-
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propyl-2-naphthaleneamine)carbamate (24) was treated with 3,5-dimethylisoxazole

sulfonyl chloride to give crystalline 26 as its trifluoroacetic acid salt after

deprotection of the BOC-group.

" EXAMPLE 14: Procedure 17. (R)-4-Chloro-N-[[5,6,7,8-tetrahydro-6-
B (dlpropylammo)-Z-naphthalenyl]methyl]benzenesulfonamlde 27

Sodium triacetoxyborohydride (0.20 g) was added to (R)-4-chloro-N-[[5,6, 7 ,8-

. tetrahydro-6-(propylamino)-2-naphthalenyl]methyl]benzenesulfonamide (25) (0.29 g),

propionaldehyde (0.07 ml), glacial acetic acid (0.05 ml), and dichloromethane. After -
3.5 hours, the mixture was partitioned between aqueous sodium bicarbonate and

ether/THF. The ether layer was washed with water and brine and was dried with

~ sodium sulfate. Solvent was removed under vacuum to give 0.31 g of 27 as a solid,

m.p. 101-108° C.. [alp = +42° (25°.C, CH0H, ¢ = 0.93).

EXAMPLE 15: Procedure 18. (R)-4-Chloro-N-[{5,6,7,8-tetrahydro-6-
(propylamino)-2-1iaphthalenyl}methyl]benzamide. 28

tert-Butyl (R)-(6-aminomethyl-1,2,3,4-tetrahydro-N-propyl-2-
naphthaleneamine)carbamate (24) (0.50 g), triethylamine (0.44 ml), 4-chlorebenzoyl
chloride (0.21 ml) and THF were stirred for 2.5 hours. The mixture was partitioned
between aqueous sodium bicarbonate and ether/THF. The ether layei' was washed

with brine and dried with sodium sulfate. Solvent was removed and the residue was

~ chromatographed on silica gel (aichloromethane/ethyl acetate/hexane) to give 0.56 g

of a solid, m.p. 154-155° C. lodp = +38° (25° C, CH40H, ¢ = 0.86). To remove the
BOC-protecting group, this_s_olid was stirred with trifluoroacetic acid (5 ml) for 60
minutes and the solvent was removed under vacuum. The residue was

partitioned between aqueous sodium bicarbonate and ether/THF. The ether layer
was washed with water and then dried with sodium sulfate. Solvent was removed
under vacuum to g:ve 0.34 g of 28 as a solid, m.p. 147-148° C. [a]p = +49° (25° C
CH30H, c = 0.87).

EXAMPLE 16. )-2-Acetyl-N—[[5 6,7 8-tetrahydro-6-(dxpropylanuno)-2-

: -naphthalenyl]methyl]benzamxde. 29

Using procedure 18, tert-Butyl (R)-(G-anunomethyl 1,2,3,4-tetrahydro-N-
propyl-2-naphthaleneamine)carbamate (24) (0.3 g) can be treated with an
appropriate amount of 2-acetyl benzoyl chloride to give a white solid, m.p. 99°C. .

- lalp = +35° (25° C, CHZ0H, ¢ = 0.95). This was stirred with trifluoroacetic acid (5
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ml) for 90 minutes and solvent was removed under vaéuum. Trituration with dry

- diethyl ether gave 0.28 g of crystalline 29 as its trifluoroacetic acid salt, m.p. 1563-

156° C. [olp = +45° (25° C, CH3OI-_I, ¢ = 0.86).

- EXAMPLE 17: (R)-4-Chloro-N-[[5,6, 7,8-tetrahydro-6-(dlpropylammo)-2-
' naphthalenyllmethyllbenzamide. 30

Using procedure 17, (R)-4-chloro-N-[(5,6,7,8-tetrahydro-6-(propylamino)-2-
naphthalenyl]methyl]benzam1de (28) was converted to 80 as a solid, m. p. 141- 142°
. lolp = +43° (25° C, CH40H, ¢ = 0.90).

EXAMPLE 18: Procedure 19, (R)-N-(4-Acetylphexiyl)-N'-[[5,6,7,8-tetrahydro-'_6-
(propylamino)-2-naphthalenylimethyljurea. 31

tert-Butyl (R)-(6-aminomethyl-1,2,3,4-tetrahydro-N-propyl-2-
naphthaleneamine)carbamate (24) (0.30 g), 4-acetylphenyl isocyanate {0.16 g) and
THF were stirred for 6 hours. It was partitioned between aqueous sodium
bicarbonate and ether/THF. The ether layer was washed with brine and dried with
sodium sulfate. Solvent was removed and the residue was chromatographed on

silica gel (dichloromethane/ethy] acetate/hexane) to give 0.35 g of a solid, m.p. 77-88°

‘C. lalp = +34° (25° C, CH30H, c = 0.83). This was stirred with trifluoroacetic acid

(5 ml) for 90 minutes and solvent was removed under vacuum. Trituration with dry

diethyl ether gave 0.30 g of crystalline 31 as its trifluoroacetic acid salt, m.p. 200° C

. (decomposition).

EXAMPLE 19: (R)-N-(4-Chloropheny))-N'-[[5,6,7,8-tetrahydro-6-
(propylamino)-2-naphthalenylimethyljurea. 32

Using procedure 19, tert-butyl (R)-(6-aminomethyl-1,2,3,4-tetrahydro-N-
propyl-2-naphthaleneamine)carbamate (24) (0.70 g) was treated with 4-chlorophenyl

" isocyanate (0.36 g), then with trifluoroacetic acid to give 0.59 g of crystalline 32 as

its trifluoroacetic acid salt, m.p. 192° C (decomposition).

EXAMPLE 20: (R)-N-(4-N1trophenyl)-N'-[[5,6 7 8-tetrahydro-6-(propylammo)-

Using procedure 19, tert-butyl (R)-(6-aminomethyl-1,2,3,4-tetrahydro-N-
propyl-2-naphthaleneamine)carbamate (24) (0.30 g) was treated with 4-nitrophenyl
isocyanate (0.17 g), then with trifluoroacetic acid followed by basification and
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extraction to give 33 as a solid.

Procedure 20: 4-(tr1ﬂuoroacetylammo)heptan-l 6-diyne. 35
g 7 Triethylamine (19. 5 g, 0.193 mol) was added to a solution of 2-(propyn-2-yl)-4-
pentynoxc";aa-(:?wi 25.0 g, 0.184 mol J. Chem Soc., Perkin Trans. I, 1215- 1224
(19886)) in toluene (200 ml) with cooling. Diphenylphosphoryl azide (50.3 g, 0.184

mol) was added, and the mixture was stirred at room temperature for 15 minutes

_ and __heaf_.ed on the steam bath until the e.volntion_bf gas ceased. Dry t-butanol (150
- 10 . .ml) was added, and the mixture was heated on the steam bath for 24 hours. The
solvent was femoved under vacuum, and the mixture was diluted with water and
extracted twice with diethylether. The combined extracts were washed twice with
10% sodium carbonate solution and once with brine. The solution was dried
(MgSO,), and the solvent was removed under vacuum to leave a solid. Purification
15 by flash chromatography on silica gel eluting with ethyl acetate/hexane gave a white

solid which was crystallized from hexane to give 4-(¢-butyloxycarbonylamino)heptan-
1,6-diyne as colorless crystals (m.p. 64-67°C).

4-(t-Butyloxycarbony_lamino)heptap-1,6-diyne (30.0 g, 0.145 ﬁxol) was cooled in ice

20 and triftuoroacetic acid (80 ml) was added. A vigorous evolution of gas ensued. The
mixture was stirred at room temperature for 30 minutes and excess triflucroacetic

_..acid was removed under vacuum. The residue was partitioned between diethylether

and water, and the aqueous layer was extracted with 10% hydrochloric acid. The
combined aqueous extracts were cooled in ice and basified with solid spdium

25 hydroxide and saturated with sodium chloride. The free base was extracted three
times with diethylether. The combined extracts were washed with brine and dried
(MgSO,). The solvent was removed under vacuum to leave 4-aminoheptan-1,6-diyne

as a light pink oil.

30 - A solution 4-aminoheptan-1,6-diyne (14 63 g, 0.137 mol) and triethylamine (20.8 g,
0.206 mol) in dry tetrahydrofuran (100 ml) was cooled in ice and trifluoroacetic

- - -——————anhydride{37.5 g, 0.178 mol) was added with stirring over a 30 minute period. The
mixture was stirred at 0°C for 1 hour and then allowed to stand at -15°C overnight.
The mixture was stirred in an ice bath, and water (100 ml) was added dropwise.

35 The layers were separated, and the aqueous was extracted with diethylether. The . |

combined organic extracts were washed with 10% hydrochloric acid, saturated
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sodium bicarbonate solution (2X) and with brine. The solution was dried (MgSO,),
and the solvent was removed under vacuum to leave a solid. Crystallization from

hexane/ethyl acetate gave 35 as slightly yellow crystals (m.p. 55-57°C).

Procedure 21: N-[5,6-Bis(acetyloxy)methyl}-2,3-dihydro-1H-inden-2-y1}-2,2,2-

trifluoroacetamide. 36

According to the procedure of Magnus et al. (Tetrahed. Lett., 34, 23-26 (1993)),
a solution of 2-Butyn-1,4~diol diacetate (34.03 g, 0.200 moli Syn. Comm., 9, 789-797
(1979)) and tﬁs(tn'phenylphosphihe)rhodium chloride (2.78 g, 3.00 mmol) in argon

degassed absolute ethanol (100 ml) was heated to reflux and a solution of 4-

- (trifluoroacetylamino)heptan-1,6-diyne (85, 20.32 g, 0.100 mol) in argon degassed

absolute ethanol (70 ml) was added via a syringe pump over a period of 2.5 hours.
The mixture was stirred under argon at 75-80°C for 8 hours and then at room
temperature for 10 hours, and the solvent was removed under vacuum to leéve a
dark oil. Purification by flash chromatography on silica gel eluting with ethyl
acetate/hexane gave a light amber solid. Crystallization from ethyl acetate/hexane

‘gave 86 as tan crystals (m.p. 98-100°C).

' Procedure 22: 2-(dipropylamino)-5,6-bis(hydroxylmethyl)indane. 37

Potassium hydroxide (10.10 g, 0.180 mol) in water (35 ml) was added to a
solution of N-[5,6-bis(acetyloxy)methyl]-2,3-dihydro-1H-inden-2-y1]-2,2,2-
trifluoroacetamide (36, 20.1 g, 53.8 mmol) in methanol (200 ml) and heated to reflux
for 2.5 hours. The solvent was removed under vacuumi to leave a semi-solid.
1-Bromopropane (27.1 g, 0.220 m'ol). , potassium carbonate (22.32 g, 0.162 mol), and
acetonitrile (100 ml) were added, and the mixture wa.é stirred at reflux on the steam
bath for 17 hours. 1-Bromopropane (6.8 g, 0.055 mol) was again added, and the
reflux was continued for 4 hours. The mixture was diluted with ethyl acetate and
washed with water and brine, and the solution was dried (MgSO,). The solvent was
removed under vacuum to leave a brown oil. Purification by flash chromatography
on silica gel eluting with tetrahydrofuran/ethyl acetate gave a solid. Cryst.. .ization
from ethyl acetate/hexane gave 37 as white crystals (m.p. 111-113°C).

Procedure 23: 1,2,3,5,6,7-Hexahydro-N,N-dipropyléyélopent[ﬂisoindol-s-
amine. 38 '

Thionyl chloride (20 ml) was added to 2-(dipropylamino)-5,6-
bis(hydroxylmethyl)indane (37, 5.55 g, 20.0 mmol) with stirring, and the mixture
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was refluxed on the steam bath for 1.75 hours. Excess thionyl chloride was removed
under vacuum. The residue v;'as dissolved in chloroform and the solvent was
removed under vacuum. This process was repeated giving an amber solid.
Crystallization from methanol/dlethylether gave 2- (dxpropylammo) -5,6-
b1s(chloromethyl)1ndane hydrochlonde as off’-wh1te crystals (m p. 208 210°C)

Aliylamine t_9.3 g, 0.16 mol) was added to 2-(dipropylamino)-5,6-
bis(chloromethyl)indane (3.41 g, 10.9 mmol) with stirring. An exothermic reaction
ensued which was controlled with a cool water bath. The mixture was stirred at
room femperature for 18 hours and then refluxed on the steam bath for 4 hours.
Excess allylan:iine was removed under vacuum, and the residue was diluted with
10% sodium carbonate solution and extracted twice with diethylether. The combined
extracts were washed with brine and dried (MgSO,). The solvent was removed
under vacuum to leave an amber oil. Purification by flash chromatography on silica
gel eluting with tetrahydrofuran/ethyl acetate gave 2-(propen-2-yl)-1,2,3,5,6,7-

hexahydro-N,N-dipropylcyclopent[flisoindol-6-amine as an amber oil.

A mixture of the 2-(propen-2-y1)-1,2,3,5,6,7-hexahydro-N,N-
dipropylcyclopent[ﬂisoiﬁdol-G-a’mine (7.9 g, 26.5 mmol), N,N’-dimethylbarbituric acid
(12.41 g, 79.5 mmol), palladium acetate (0.297 g, 1.32 mmol), and
‘triphenylphosphine (0.695 g, 2.65 mmol) in dichloromethane (75 ml) was degassed
with argon and heated to 40°C for 5 hours. The solvent was removed under
vacuum, the residue diluted with 10% sodium carbonate solution, and extracted
twice with diethylether . The combined extracts were washed with 10% sodium
carbonate and extracted twice with 10% hydrochoric acid solution. An emulsion

formed which was cleared by diluting with water and filtering through diatomaceous

earth. The combined extracts were washed with diethylether and basified with solid

sodium hydroxide. The free base was extracted three times with diethylether. The
combined extracts were washed with brine and dried (NapS0O,). The solvent was
removed un_dér vacuum to leave 38 a brown solid, which could be crystallized with .

p-toh;enesulfonic acid hydrate to give a gray-brown salt (m.p. 190-193°C).

EXAMPLE 21: 2-[(4-Chlorophenyl)sulfonyl]-1,2,3,5,6 7-hexahydro-N N-
dlpropylcyclopent[fhsomdol-s-amme. 39

Using procedure 9, crude 1,2,3,5,6,7-hexahydro-N,N- ' .
dipropylcyclopent(flisoindol-6-amine (38, 0.42 g, 1.6 mmol) was treated with 4-
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chlorobenzenesulfonyl chloride (0.343 g, 1.63 mmol). Purification by flash

chromatography on silica gel using ethyl acetate/hexane and subsequent

crystallization from methanol gave 39 as White crystals (m.p. 152-153°C).

'EXAMPLE 22: 2-((2-Chlorophenyl)sulfonyll-1,2,3,5.6, 7-hexahydro—N N

dipropylcyclopent[flisoindol-6-amine. 40
Using procedure 9, crude 1,2,3,5,6,7-hexahydro-N,N-
dipropyleyctopentiflisoindol-6-amine (38, 0.40 g, 1.6 mmol) was treated with 2-

- chlorobenzenesulfonyl chloride (0.36-g, 1.7 mmol). Purification by flash - -

chromatography on silica gel iis'iﬂg"'éthyl'"aii:e"té’f.e/héxahe and ’cryétalliz’ation from

methanol gave 40 as tan crystals (m.p. 89-91°C).

EXAMPLE 283: 2-[(3-Chlorophenyl)sulfonyl]-l 2, 3 5,6,7-hexahydro-N N-
dipropylcyclopentiflisoindol-6-amine. 41

Using procedure 9, crude 1,2,3,5,6,7-hexahydro-N,N-
dipropyleyclopentiflisoindol-6-amine (38, 0.60 g, 2.3 mmol) was treated with 3-
chlorobenzenesulfony! chloride (0.54 -g, 2.6 mmol). Purification by flash
chromatography on silica gel using ethyl acetate in hexane and crystallization from

methanol gave 41 as tan crystals (m.p. 113-114 °C)..

EXAMPLE 24: 2-[(3-CyanophenyD)sulfonyl]-1,2,3,5,6,7-hexahydro-N,N-

dipropylcyclopentiflisoindol-6-amine. 42 -

Using procedure 9, crude 1,2,3,5,6,7-hexahydro-N,N-dipropylcyclopentiflisoindol-6-
amine (38, 0.40 g, 1.5 mmaol) was treated with 3-cyanobenzenesulfonyl chlonde (0 35
g, 1.7 mmol). Purification by flash chromatography on silica gel using ethyl acetate
in hexane and crystallization from methanol gave 42 as tan crystals (m.p. 134-135
°C). - '

EXAMPLE 25: 2-[3,5-D1methyhsoxazolyl)-4~sulfonyl]-1 2,3,5,6 7-hexahydro-

N, N-dlpropylcyclopent[f]1s01ndol-6-amme. 43
Using procedure 9, 1,2,3,5,6,7-hexahydro-N,N-dipropylcyclopent{flisoindol-6-

" amine (88) was treated with 3,5-dimethylisozazole-4-sulfonyl chloride.

Crystallization from methanol gave 43 as gray crystals (m.p. 113-114 °C).

EXAMPLE 26: 2-[(Benzofurazan)-4-sulfonyll}-1,2,3,5,6,7-hexahydro-N,N-
dipropylcyclopent[flisoindol-6-amine. 44
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Using procedure 9, 1,2,3,5,6,7_—hexahydro-N,N-dipropylcyclopent[ﬂisoindol-6-
amine (38) was treated with benzofurazan-4-sulfonyl chloride. Crystallization from

methanol gave 44 as gray-brown crystals (m.p. 115-118 °C).

EXAMPLE 97: 5-([2-(Benzoylaminomethyl)thiophene]-5-sulfonyl}-1,2,3,5,6,7-

""'Hgiﬁiis;aro-N;ﬁ;dipmpylés;éi;;éﬂifﬂiéoi.xid(;l.--s:-a-m-iné. 45

Using procedure 9, 1,2,3,5,6,7-hexahydro-N,N-dipropylcyclopentiflisoindol-6-
amine (38) was treated with 2-(benzoylaminomethyl)thiophene-5-sulfonyl chloride.
Crystallization from methanol gave 45 as tan crystals (m.p. 160-161, 186-187 °C).

EXAMPLE 28: 2-[(2,3-7Dichlorothiophene)-5-sulfonyl]-1,2,8,5,6,7-hexahydro-
N,N-dipropylcyclopent[flisoindol-6-amine. 46 '

Using procedure 9, .1,2,3,5,6,7-hexahydro-N,N—dipropylcyclopent[ﬂisoindol-6-
amine (38) was treated with 2,3-dichlorothiophene-5-sulfonyl chloride. |
Crystallization from methanol gave 46 as tan crystals (m.p. 150-151°C).

Procedure 30: #Butyl [6,7-dihydro-3-[[benzyloxycarbonyllaminomethyl]-5H-
cyclopentalclpyridin-6-yllcarbamate. 55

A solution of benzyl cﬁloroformate (17.1 g, 0.100 mol) in chloroform (50 ml)
was added dropwise at room temperature over a period of 10 minutes to a mixture of
aminoacetonitrile hydrochloride (13.89 g, 0.150 mol) and sodium carbonate (21.2 g,

10.200 mol) in water (50.ml) and chloroform (20 ml) in a flask equipped with a

mechanical stirrer. The mixture was stirred for 2 hours, diluted with water, and
extracted twice with diethylether. The combined extracts were washed with brine
and dried (MgSO,). The solvent was removed under vacuum to leave an oil.
Crystallization from ethyl acef.ate/hexane gave N-benzyloxycarbonyl-2-

aminoacetonitrile as colorless crystals (m.p. 61-62).

Using the procedure of Vollhardt (J. Chem. Soc., Chem. Comm., 133-134 (1982)), a
solution of -N-benzyloxy-2-aminoacetonitrile (1.91 g, 10.0 mmol) in p-xylene (50 ml)
was héat.ed' under argon at 145°C. A solution of 4-(t-Butyloxycarbony1amino)heptan-

- -1,6-diyne-(4:15 g; 20_'.0' mmol), N-benzyloxy-2-aminoacetonitrile (3.81 g, 20.0 mmaol),

and cyclopentadienylcobalt dicarbonyl (0.50 ml, ~2.8 mmol) in p-xylene (45 ml) under
argon was added via syringe pump to the heated xylene solution at the rate of 1.5
mbhour. After the addition was complete, the solvent was removed under vacuum .

to leave a dark oil. Purification by flash chromatography on silica gel eluting with
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ethyl acetate/hexane gave a tan solid. Crystallization from ethyl acetate/hexane

h gave 55 as tan crystals (m.p..113-115°C).

" Procedure 31: ﬁhenylmet_hyl [[6-(dipmpylﬁmino)-6,7-dihydro-5H-
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_ _cyclopenta[c]pyridin-3-yl]methyl}carbamate. 56
Trifluoroacetic acid (25 ml) was added to ¢-butyl [6,7-dihydro-3-
[[benzyloxycarbonyllaminomethyl]-5H-cyclopentaic]lpyridin-6-ylicarbamate (55, 4.45
g, 11.2 mmol) at room temperature, and the mixture was stirred for 20 minutes.
Exéesé trifluoroacetic acid was removed under vacuum, and the residue was
partitioned bet’wee_ﬁ 1:1 tetrahydrofuran/diethylether and 5% sodium hydroxide
solution. The aqueous solution was extracted twice more with 1:1 o

" tetrahydrofuran/diethylether, and the combined extracts were washed with brine

~ ‘and dried (Nag80,). The solvent was removed under vacuum to leave phenylmethyl

{[6-amino-6,7-dihydro-5H-cyclopentalc]pyridin-3-yllmethyllcarbamate as an amber

oil.

A mixture of phenylmethyl [{6-amino-6,7-dihydro-5H-cyclopentalclpyridin-3-
yllmethyllcarbamate (2.96 g, 10.4 mmol), 1-bromopropane (5.2. g, 4.2 mmol), and
potassium carbonate (3.60 g, 26;0 mmol) in acetonitrile (30 ml) was stirred at reflux
for 17 hours. The mixture was diluted with water and extracted twice with
diethylether. The combined extracts were washed with brine and dried (MgSO,).
The solvent was removed under vacuum to lea;ve a dark oil. Purification by flash
chromatography on silica gel eluting with t'eﬁrahydrofuranlethyl acetate gave a dark
oil. The compound was treated with activated charcoal in ethyl acetate and filtered

through diatomaceous earth to give 56 as an amber oil.

Procedure 32: 3-Aminomethyl-6-(dipropylamino)-6,7-dihydro-5H-
cyclopentalclpyridine. 57

A mixture of phenylmethyl [[6-(dipropylamino)-8,7-dihydro-5H-
cyclojzer‘xta[c]pyridin-3—yl]methyl]cairbamate (56, 1.35 g, 3.54 mmol) and 10%
palladium on ¢arbon in absolute ethanol was hydrogenated for 3 hours at 50 psi
hydrogen. The mixture was filtered through diatomaceous earth, and the filtrate

was evaporated under vacuum to leave 57 as a yellow oil.

EXAMPLE 29: 4-Chloro-N-[[6-(dipropylamino)-6,7-dihydro-6H-
cy_clopenta[c]pyridin-S-yl]methyl]benzénesulfonamide. 58
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Using procedure 9, 3-(aminomethyl)-6-(dipropylamino)-6,7-dihydro-5H-

- cyclopentalclpyridine (57, 0.29 g, 1.2 mmol) was treated with 4-

chlorobenzenesulfonyl chloride (0.25 g, 1.2 mmol). After extraction, etc., purification
by flash chromatography on silica gel eluting with tetrahydrofuran/ethyl acetate

gave an off-white solid. Crystallization from ethyl acetate/hexane gé{"\;égghés- oft-
white erystals (m.p. 125-126.5 °C).

EXAMPLE 30: 2-Cya-no-N-[[6-(dipropylamino)—6 7-dihydro-6H- |

cyclopenta[c]pyrxd1n-3-yl]methyl]benzenesulfonamxde. 59

Using procedure 9, 3-(aminomethyl)-6-(dipropylamino)-6, 7-d1hydro—5H- .
cyclopenta[c]pyndme (67, 0.42 g, 1.7 mmol) was treated with 2-cyanobenzenesulfonyl
chloride (0.35 g, 1.7 mmol). Purification by flash chromatography on silica gel
eluting with tetrahydrofuran in ethyi acetate gave an oil. Crystallization from ethyl

acetate/hexane gave 59 as off-white erystals (m.p. 112-113 °C).

EXAMPLE 31: 4-Chloro-N-[[6-(dipropylamino)-6,7-dihydro-5H-
cyclopentalclpyridin-3-yljmethyl]benzamide. 60

Using procedure 11, 3-(aminomethyl)-6-(dipropylamino)-6,7-dihydro-5H-
cyclopentalclpyridine (57, 0.43 g, 1.7 mmol) was treated with 4-chlorobenzoyl
chloride (0.32 g, 1.8 mmol). Purification by flash chromatography on silica gel
eluting with tetrahydrofuran/ethyl acetate gave a tan solid. Crystallization from
ethyl acetate/hexane gave 60 as gray crystals (m.p. 101.5-108 °C).

EXAMPLE 32: Procedure 33. N-(4-Chlorophenyl)-N'-[[6-(dipropylamino)-6,7-
dihydro-5H-cyclopentalc]pyridin-3-yllmethyllurea. 61
3-(Aminomethyl)-6-(dipropy1amino)—6,7-dihydro-5H-cyclopenta'[c] pyridine (57,
0.42 g, 1.7 mmol) was added to a solution of 4-chlorophenyl isocyanate (0.28 g, 1.8
mmol) in toluene (5 ml). The mixture was stirred at room temperature for 18 hours,
and the solvent was removed under vacuum to leave an oil. The compound was
stirred for 10 minutes with 5% hydrochloric acid solution, basiﬁed with 10% sodium
carbonate solution, and extracted twice with ethyl acetate. The combined extracts
were washed with brine and dried (MgSO,). The solvent was removed under =
vacuum to leave an oil. Purification by flash chromatography on silica gel eluting
with tetrahydrofuran in ethyl acetate gave a light amber solid. Crystallization from
ethyl acetate/hexane gave 61 as gray crystals (m.p. 120-121 °C). .
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EXAMPLE 33: N-(4-Cyanophenyl)-N'- [[6-(d1propylammo)~6 7-d1hydro-5H—
cyclopenta[clpyridin-3-yllmethyllurea. 62
Usmg procedure 33, 3-(aminomethyl)-6-(dipropylamino)-6,7-dihydro-5H-

cyclopentalc]pyridine (57, 0:495 g,2.00 mimol) was treated with 4-cyanophenyl

isocyanate (0.29 g, 2.0 mmol). Purification by flash chromatography on silica gel

eluting with tetrahydrofuran/ethyl acetate gave a light amber oil. Crystallization

from ethyl acetate/hexane gave 62 as tan crystals (m.p. 185.5-136.5 °C). |

Procedure 34. 6-Propylamin'o-4,5,6,7-tetrahydrobenzothiazolea 64

So&i'lim' ‘cyanoborohydride (25 'g') was added to 4,5,6,7-tetrahydrobenzothiazol-
6-one (63) (Hel_t}. Chim. Acta 1994 1256) (14.5 g), propylamine (40 ml), glacial acetic
acid (64 ml), methanol (600 ml) and THF (200 ml) in an ice bath. After 3.5 hours at
room temperature, solvent was removed under vacuum and the residue was
partitioned between aqueous sodium carbonate and ether/THF. The ether layer was
washed with water and then 2N hydrochloric acid. This acid layer was basified and
then extracted with diethyl ether/THF. .This ether layer was washed with water and
brine and was dried with sodium sulfate. Solvént was removed under vacuum to

give 4.8 g of 64 as a liquid.

Procedure 35: tert-Butyl (2-formyl-4,5,6,7-tetrahydro-N-propyl-6-
benzothiazolamine)carbamate. 65 _

6-Propylamino-4,5;6,7-tetrahydrobenzothiazole (64) (4.8 g} and di-ter¢t-butyl
dicarbonate (5.8 g) were combined in THF at 45° C. After 4.5 hours, solvent was
removed and the residue was chromatographed on silica gel, eluting with ethyl
acetate/hexane to give 5.8 g of a liquid after rérhoVal of solvent. n-Butyliithiuﬁx (1.6
M in hexane, 7.4 ml) was added to this carbamate (3.0 g) in dry THF (25 ml) at -78°
C. After 20 minutes, dry N,N-dimethylformamide (2.4 ml) was added and the cold
bath removed. After 90 minutes, the solution was partitioned between water and
ether. The ether layer was wa_shed with water and brine and dried over sodium
sulfate., The solvent was removed under Vacuum and the residue was
chromatographed on silica gel (ethyl acetate/hexane) to glve 4.5 g of 65 as a liquid.
Procedure 36: fert-Butyl (2-hydfoxyimino)methyl-4,5,6,7-tetrahydro-N-
propyl-6-benzothiazolamine)carbamate. 66

Hydroxylamine hydrochloride (1.1 g) was added to tert-butyl (2-formyl-4,5,6,7- -
tetrahydro-N-propyl-6-benzothiazolamine)carbamate (65) (4.3 g), sodium hydroxide
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(1.3 g) and water. After 5 minutes, carbon dioxide was bubbled through the

solution. The mixture was partitioned between water and ether/THF. The ether

layer was washed with water and brine and was dried with sodium sulfate. Solvent

was removed and the residue was.chromatographed on silica gel - _

" " (dichloromethane/ethyl acetate/hexane) to give 3.9 g of 66 as a solid.

Procedure 37: feri-Butyl (2-aminomethyl-4,5,6,7-tetrahydro-N-propyl-6-
benzothiazolamine)carbamate. 67 _
Devarda's alloy (alloy of 50% copper, 45% aluminum, 5% zinc) (75 g) was

added to tert-Butyl (2-hydroxyimino)methyl-4,5,6,7-tetrahydro-N-propyl-6- -

benzothiazolamine)carbamate (66) (4.0 g), sodium hydroxide (2N aqueous, 200 ml)
and methanol (50 ml_)'and-he_ated_ _a_t'42° C for 30 minutes. The mixture was

extracted with diethyl ether/THF and ._thé ether layer was washed with water and
brine, and then dried with sodium sulfate. ‘Solvent was removed under vacuum to

give 2.9 g of 67 as a quuid.

EXAMPLE 34: N-(4-Chlorophenyl)-N‘-[[4,5,6,7-tetrahydro-6-(probylamino)-2-

.benzothiazolyllmethyllurea. 68.

Using procedure 19, tert-buty! (R)-(2-aminomethyl-4,5,6,7-tetrahydro-N-
propyl-B-benzothiézolamine)carbamate (67) (0.90 g) was treated with 4-chlorophenyl
isocyanate (0.46 g); then with trifluoroacetic acid to give 0.32 g of 68 as a solid, m.p.

125-180°C.

Procedure 38: 2-(Dipropylammo)-2,3-dihydro-6-(phenylmethoxy)-lH-inden-

5-yl trifluoromethanesulfonate 70

Sodium hydride (0.96 g, 24 mmol) was washed with hexane under nitrogen and
suspended in DMF (10 mL). 2-(Dipropylamino)-2,3-dihydro-6-hydroxy-1H-inden-5-yl
trifluoromethanesulfonate (69, 7.6 g,. 20 mmol) in DMF (30 mL) was added dropwise
at 0-5 °C over 30 min-and the mixture ‘stirred 30 min. Benzyl bromide (5.13 g, 30

mmol) in DMF (5 mL) was added and the resulting mixture was stirred 1 h. The

--reaction was -quenched---with;ééturated NaHCOg, and extracted with EtOAc.” The

organic layer was washed with water, brine, dried (MgSO,), filtered and
concentrated to give the crude product. Chromatographic purification yielded pure
product 70 as an oil that was converted into the HCI salt and crystallized from .

EtOAc/MeOH/hexane to give a white solid (mp 162-163 °C)
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6-Butoxy-2-(dipropylamino)-2,3-dihydro-1H-inden-5-y1 -

- trifluoromethanesulfonate 71

Using procedure 38, 2-(dipropylamino)-2,3-dihydro-6-hydroxy-1H-inden-5-yl.

trifluoromethanesulfonate (69, 0.38 g, 1 mmol) was treated with bromobutane

(0.27 g, 2 mmol). Chromatographic purification yielded pure product 71 as a oil

" which was converted into the HC! salt and crystallized from EtOAc/hexane to give a -

white solid (mp 148-149 °C).

- 2-(Dipropylamino)-2,3-dihydro-6-propoxy-1H-inden-5-yl

trifluoromethanesulfonate 72

Using procedure 38, 2-(dipropylamino)-2,3-dihydro-6-hydroxy-1H-inden-5-yl
trifluoromethanesulfonate (69, 1.9 g, 5 mmol) was treated with propylbromide (2.5
g, 20 minol). Chromatographic purification yielded pure product 72 as a oil which
was converted into the HC] salt and crystalhzed from EtOAc/hexane to give a white
solid (mp 169-170 °C)

- 2-(Dipropylamino)-6-ethoxy-2,3-dihydro-1H-inden-5-yl

triﬂuox_'omethanesulfonate 73

Using procedure 38, 2-(dipropylamino)-2,3-dihydro-6-hydroxy-1H-inden-5-yl
trifluoromethanesulfonate (69, 1.9 g, 5 mmol) was treated with bromoethane (2.2
g, 20 mmol). Chromatographic purification yielded pure product 73 as a oil which
was converted into the HC] salt and crystallized from EtOAc/hexane to give a white
solid (mp 181-182 °C) - |

1

Procedure 39: Methyl 2-(d1propy1ammo)-2 3-d1hydro-6-(phenylmethoxy) -1H-
indene-5-carboxylate 74

A mixture of 2-(Dipropylamino)-2,3-dihydro-6-(phenylmethoxy)-1H-indene-5-yl

- trifluoromethanesulfonate (70, 2.6 g, 5.6 mmol), palladium acetate (0.13 g, 0.56

-32-



WO 97/45403 ' PCTUS97/07650

10

15

20

25

30

35

mmol), 1,3-bis(diphenylphosphino-propane) (0.3 g, 0.73 mmol), triethylamine (0.7
mL, 6.3 mmol), methanol (6. mL), and DMF (18 mL) was heated at 60-70 oC with CO
gas introduction. After 24 h, the reaction is quenched with saturated NaHCOg,
extracted with EtOAc, washed with water, brine, dried (MgS0,), ﬁltered and

concentrated. Chromatographic purification yielded product 74 that was converted

to the HCI salt and crystallized from EtOAc/MeOH to give a white sohd (m.p. 181-
182 °C)

_ Methyl 6-butoxy-2-(dipropylamino)-2,3-dihydro-1H-indene-5-
carboxylate 75

Using procedure 39, 6-Butoxy-2-(dipropylamino)-2,3-dihydro-1H-inden-5-yl
trifluoromethanesulfonate (71, 2.2 g, 5 mmol) was converted to methyl 6-butoxy-2-
(dipropy]amino)—2,3-dihydro-1H-indene-_S-carboxy_late 75 and crystallized from
EtOAc/hexane as the HCI salt (m.p. 140-141 °C).

Methyl 2-(dipropylamino)-2,3-dihydro-6-propoxy-1H-indene-5-
carboxylate 76

Using brocedure 39, 2-(Dipropylamino)-2,3-dihydro-6-propoxy-1H-inden-5-yl
triﬂgoromethanesulfonate (72, 2.96 g, 7 mmol) was convei'ted to methyl 2-
(dipropylamino)-2,3-dihydro-6-propoxy-1H-indene-5-carboxylate 76 and crystallized
from EtOAc/hexane as the HCl salt (m.p. 175-176 °C)

Methyl 2-(dipropylamino)-6-ethoxy-2,3-dihydro-1H-indene-5-
carboxylate 77

Using procedure 39, 2-(Dipfopylanﬁno)—ﬁ-ethoxy&,3-di_hydro-1H-inden-5-yl
triftuoromethanesulfonate (73, 2.3 g, 5.7 mmol) was converted to methyl 2-
(d1propy]am1no)—6-ethoxy—2 3- dlhydro-1H-mdene-5-carboxylate 77 and crystalhzed
from EtOAc/hexane as the HCI salt (m. p- 168-169 °C)

EXAMPLE 35: Procedure 40: 2-(Dipropylamino)-2,3-dihydro-6-
(phenylmethoxy)-1H-indene-5-carboxamide 78

To a solution of methyl 2-(diprppy1amino)-2,3-dihydro-6-(phenylmethoxy)-1H-indene-
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- 5-carboxylate (74, 0.95 g, 2.5 mmol) and formamide (1.1 g, 25 mmol) in DMF (10

mL) at 100 °C was added 25% sodium methoxide in methanol (2.5 mmol, 0.57 mL)

dropwise. The mixture stirred for 2 h. The reaction was cooled to rt and quenched

with water (100 mL). The resulting precipitate was stirred for 0.5 h and the solvent
was removed via filtration. This solid was c__z:ys._t_al.li_z_e_d__.ﬁiqm_ELQAQLMQQH togivea
white solid that was converted into the HC! salt and crystallized from EtOAc/MeOH
to give the title compound 78 as a whité solid (m.p. 247-248 °C).

EXAMPLE 36: 6-Butoxy-2-(dlpropylammo)-z 3-d1hydro-1H-mdene-5-
carboxamide 79 © '

Using procedure 40, methyl 6-butoij-2-(diprdpylamino)-2'3 dihydro-1H-indene-5-
carboxylate (75, 1 g, 2.9 mmol) was converted to 79 and crystalhzed from
EtOAc/MeOH as the HCI salt (m.p. 215-216 °C)

EXAMPLE 37: 2- (Dlpropylammo)-2,3-d1hydro-6-propoxy-1H-mdene-5-

carboxamide 80

Using procedure 40, methyl 2-(dipropylamino)-2,3-dihydro-6-propoxy-1H-indene-5-
carboxylate (76, 1.1 g, 3.5 mmol) was converted to 80 and crystallized from
EtOAc/EtOH as the HCI salt (m.p. 238-239 °C).

EXAMPLE 38: 2-(D1propylammo)-6-ethoxy-2 3-d1hydro -1H-indene-5-

carboxamide 81

Using procedure 40, methyl 2-(dipropylamino)- 6-ethoxy-2 3-dihydro-1H-indene-5-
carboxylate (77, 1.1 g, 3.5 mmol) was converted to 81 and crystalhzed from
EtOAc/MeOH as the HCI salt (m.p. 236-237 °C).

EXAMPLE 39: Procedure 41: - 6-Butoxy-2-(dlpropylammo)-z 3-d1hydro-N- '

methyl-1H-mdene-5-carboxamxde 82 '

'To a mixture of methyl 6-butoxy-2-(dipropylamino)-2,3-dihydro-1H-indene-5-
carboxylate (75, 0.35 g, 1 mmol) and N-methylformamide (0.59 g, 10 mmol) in DMF
(10 mL) at 100 °C and 25% was added sodium methoxide in methanol (0.22 mL, 1

mmol) dropwise over a period of 10 min. The resulting mixture is cooled to room
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~ temperature and quenched with water (100 mL). The resulting solid was purified by

chrofnatography to give an oil that was converted into the HCI salt and crystallized
from EtOAc/MeOH to yield the title compound 82 as a white solid (m.p.129-130 °C).

" EXAMPLE 40: 6-Ethoxy-2—(d1propylammo)-2,3-d1hydro-N-methyl-lH-mdene-

' "5-carboxam1de 83 B

Using procedure 41, methyl 2-(dipropylamino)-6-ethoxy-2,3-dihydro-1H-indene-5-
carboxylate (77, 032g,1 mmo_D was_treated with N-methylformamide (0.58 mL, 10
mmol). Chromatographic purification yielded pure product 83 as a oil which was
converted into the HCI salt and crystallized from EtOAc/MeOH to give a white solid

(m.p. 156-159 °C).

EXAMPLE 41: 2-(Dipropylamino)-6-ethoxy-2,3-dihydro-N-(phenylmethyl)-

1H-indene-5- carboxamide 84

Using procedure 41, methyl 2-(d1propylam1no)-6-ethoxy—2 3-dihydro-1H-indene-5-
carboxylate (77, 0. 32 g, 1 mmol) was treated with N-benzylformamide (1.35 g, 10
mmol). Chromatographic purification yielded pure product 84 as a oil which was
converted into the HCI salt and crystallized from EtOAc to give a white solid (m.p.
219-221 °C).

EXAMPLE 42: Procedure 42° 2-(Dlpropylammo)-ﬁ-ethoxy-N-(2-ﬂuoroethyl)-
2,3-d1hydro-1H-mdene- 5-carboxamlde 85

Sodium hydride (0.05 g, 1.2 mmol) was washed with hexane under nitrogen and.
suspended in DMF (6 mL). 2-(Dipropylamino)—6-ethoxy—2,3-dihydro-1H-indene;5—
carboxamide (81, 0.15 g, 0.5 mmel) in DMF (5 mL) was added dropwise at 0-5 °C
over 30 min and the mixture stifred 30 -min 1-Brdmo-2-ﬂuoroethane (026 g, 2
mmol) in DMF [ mL) was added -and-the resulting mixture was stirred 3 h. The
reaction was quenched thh saturated NaHCOj and extracted with EtOAc. The

--organiclayer is washed w1th water, brixne, dried (MgSO,), filtered and concentrated

to give crude product. Chromatographic purification yielded pure product 85 as an
oil that was converted into the HCI salt and crystallized from EtOAc/hexane/MeOH

to give a white solid (m.p. 158-159°C). = - -
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Procedure 43: 2-(Dipropylamino)-2,3-dihydro-6-hydroxy-1H-indene-5-

carboxamide 87

__To a solution of methyl :2-(dipropy1amino)-2 3-dihydro-6-hydroxy;1H-indene—5-
mL) at 100 °C was added 25% sodium methomde in methanol (1.3 mL, 5.8 mmol)
dropwise. The mixture stirred for 4 h. The reaction was quenched with saturated
NaHCOjg and extracted with EtOAc. The organic layer is washed with water, brine
- dried (MgS0,), filtered and concentrated to give the crude product.

- 10 Chromatographic purification yielded pure product as an oil that was. converted into

the HCI salt and crystallized from EtOAc/MeOH to give the title compound 87 as a
white solid (m.p. 266-267 °C).

. EXAMPLE 43: Procedure 44: 2-(Dipropylamino)-6-(2-fluoroethoxy)-2,3-
15 dihydro-1H-indene-5-carboxamide 88

A mixture of 2-(Dipropylamino}-2,3-dihydro-6-hydroxy-1H-indene-5-carboxamide (87,
0.14 g, 0.5 mmol), potassium carbonate (0.2 g, 1.5 mmol), 1-bromo-2-fluoroethane
(0.19 g, 1.5 mmol) in DMF (10 mL) was stirred at room temperature for 5 h. The
20 mixture was quenched with water, and extracted with EtOAc. The organic layer
'~ was washed with brine, dried (MgSO4), filtered and concentrated. Chromatographic
- purification ﬁélded ‘a pale yellow solid which was converted into the HC] salt and
crystallized from EtOAc/MeOH to give the title compound 88 as an off-white solid
{m.p. 232-233 °C).

.25

EXAMPLE 44: 2-(Dipropylamino)-6-(3-fluoropropoxy)-2,3-dihydro-1H-

‘indene-5-carboxamide 89

30 Using procedure 44, 2-(Dipropylamino)‘2,3-dihydro-6—hydroxy-1H-indene-5-
carboxamide (87, 0.19 g, 0.7 mmol} was treated with 1-bromo-3-fluoropropane
1(0.296 g, 2.1 mmol). Chromatoﬁéphic purification yielded pure product 89 as a oil
which was converted into the HCI salt and crystallized from EtOAc/MeOH to give a
white solid (m.p. 219-220 °C). '

35
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EXAMPLE 45: 2-(Dipropylamino)-S-ethoxy-N’-'ethyl-2,3-dihydro-lH-indene-5-

_ cérboxamide 90

. Using procedure 44, 2-(Dipropylamino)-2,3-dihydro-6-hydroxy-1H-indene-5-
" carboxamide (87, 0.36 g, 1.15 mmol) was treated with bromoethane (0.38 g, 3.45

“mmol). Chromatdgraphic purification yielded pure product as a oil 90 which was

converted into the HCl salt and crystallized from EtOAc/MeOH to give a white solid
(m.p. 145-146 °C). ' '

Procedure 45: 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate 92

The dimethyl 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (91, 10.0 g,

_.30.0 mmol) was refluxed at 70°C with NaOH (2.4 g, 60.0 mmol) in 1:3 H,0/MeOH
(100 mL) for 3 h. The reaction was concentrated and lyophilized. The resulting

solid was heated in THF/MeOH (1:1) and allowed to cool overnight. The resulting
solid 92 was obtained via filtration and dried (m.p. >300°C).

EXAMPLE 46: Procedure 46: 6-(Dipropylamino)-6,7-
dihydrocyclopent[ﬂisoindole-l,3(2H,5H)-dion_e 93

A soluti_on of 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (92, 3.00g,

‘8.6 mmol), (NH/)OAc (6.63 g, 86.0 mmol), and conc. HCI (1.7 mL) in glacial HOAc

(200 ml.) was refluxed at 119°C for 20 h. The reaction was cooled, concentrated, and
azeotroped with toluene to give a white solid. The residue was diluted with H,0,
basified with sat'd NatICOg3 to pH > 9, and filtered through a sintered glass funnél.
The collected solid was diluted with MeOH and azeotroped numerous times with
toluene until dry. The solid was dissolved in hot MeOH, filtered through filter paper
and recrystallized from additional hot MeOH to give 93 as a tan solid. The solid was
converted to the HCI salt and recrystallized from hot MeOH/EtOAc to give a white
solid (m.p. 290-291°C). |

EXAMPLE 47: Procedure 47. 6-(Dipropylamino)-3,5,8,7-
tetrahydrocycl_opent[f]isoindol-l(2H)-oxie 94

(Ref. Brewster, J.H.; Fusco A. M. J.0rg. Chem. ., 28, 501-503 (1963)) A solution of
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6-'(dipropylamino)'-G,7-dihydrocyclopent[ﬂisoindole-1,3(2H,5H)—dione 93 (0.45¢g, 1.6
mmol) in glacial HOAc (50 mL) was treated with Zinc dust (1.05 g, 16.0 mmol) then
refluxed at 113°C for 24 h. The reaction was cooled to r.t., diluted with MeOH and

filtered through a pad of celite, The filtrate was concentrated and the residue was

diluted with H,0, basified with sat'd Na,COg, and extracted with CHoCly. The ...

organic layers were washed with brine, dried (Mg"S'O4'), and concentrated. The
resulting solid was purified using silica gel, eluting with 2:1 heptane/acetone to give
94 as a white solid (m.p. 206-208°C). '

EXAMPLE 48: Procedure 48. 6-(Dipropylamino)-2-ethyl-6,7-
dibydrocyclopentiflisoindole-1,3(2H,5H)-dione 95 | |

To a solution of 6-(dipropylamino)—S,7-dihydrocyclopent[ﬂisoindole-l,3(2H;5H)-dione '
(98, 0.15 g, 0.52 mmol) in DMF (10 mL) at 0°C was added anhydrl'ou's' KZCO'3 (0.14 g,“
1.04 mmol) followed by ethyl bromide (0.06 mL, 0.7¢ mmol). The reaction was

stirred at 0°C for 2 hr then allowed to warm to r.t. Continued stirring overnight

‘then guenched with HyO. The solution was extracted with CH,Cl,y and the organic

layers were washed with brine, dried (MgSO,), and concentrated. The residue was

further concentrated on the high vac to remove any excess DMF and the resulting

- greenish solid was purified using silica gel, eluting with 3:1 hexane/acetone to give

95 as an off-white solid. The solid was converted to an HCI salt and recrystallized
from hot MeOH/EtOAc to give 95 as a white solid (m:p. 225-230°C). " 77"

EXAMPLE 49: 6-(Dipropylamino)-6,7-dihydro-2-propylcyclopent[ﬂisoindole-

-1,3(2H,5H)- dione 96

Using procedure 48, 6-(dipropylaniino)-é,7—dihydrocyclopent[ﬂisoi'ndblé-l,3(2H,5H)—'
dione (98, 0.15 g; 0.52 mmol) was treated with 1-bromopropane (0.07 mL, 0.78

mmol). ‘Purification via silica gel, eluting with 3:1 hexane/acetone, afforded a solid

that was converted to an HCI salt and recrystallized from hot MeOH/EtOAc to give

96 as a white solid (m.p. 217-218°C).

EXAMPLE 50: 4-[[6-(Dipropylamino)-3,5,6,7-tetrahydro-1,3-
dioxocyclopent[flisoindol- 2(1H)-ylimethyllbenzonitrile 97

Using procedure 48, 6-(dipropylamino)-6,7-dihydrocyclopentlflisoindole-1,3(2H,5H)-
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dione (98, 0.12 g, 0.4 mmol) was treated with alpha-bromo-p-tolunitrile (0.08 mL,
0.4 mmol). Puriﬁcaf.ion_ using silica gel, eluting with 3:1 hexane/acetone, afforded a
solid that was converted to an HCI salt and recrystallized from hot MeOH/EtOAc to
give 97 as a white solid (m.p. 263-264°C). - - -~~~ = e

EXAMPLE 51: 2-(1H-Benzotriazol-1yimethyl)-6-(dipropylamino)- 6,7-
dihydrocyclopentif]isoindole-1,3(2H,6H)-dione 98

Using procedure 48, 6-(dipropylamino)-6,7-dihydrocyclopent(flisoindole-1,3(2H,5H)- . .
dione (93, 0.14 g;-0.5 mmol) was treated with 1-(chloromethyl)-1H-benzotriazole -
(0.08 g, 0.5 mmol). Purification using silica gel, eluting with 3:1 hexane/acetone,
afforded a solid that was converted to an HCl salt and recrys.tallized from hot
MeOH/EtOAc to give 98 as a vfhite solid (m.p. 254-256°C). -

EXAMPLE 52: 6-(Dipropylamino)-6,7-dihydro-2-[(2-methyl-5-
thiazolyl)methyll eyclopent[flisoindole-1,3(2H,5H)-dione 99

Using procedure 48, 6-(dipr6py1anﬁno)-6-,7-dihydrocyclopent[ﬂisoindo]e-1,3(2H,5H)-
dione (93, 0.14 g, 0.5 mmol) was treated with 4-chloromethyl-2-methylthiazole
hydrochloride (0.18 g, 1.0 mmol). Purification using silica gel, eluting with 4:1
hexane/acetone + 0.1% MeOH, afforded a solid that was converted to an HCl salt
and recrystallized from hot MeOH/EtOAc to- g.ive--%--as-a-white---solid (m.p. 235-
236°C).

EXAMPLE 53: 6-(Dipropylamino)-8,7-dihydro-2-(1,2,4-oxadiazol-3-ylmethyl)
cyclopent{flisoindole-1,3(2H,5H)-dione 100

Using procedure 48, 6-(dipropylamino)-6,7-dihydrocyclopentiflisoindole-1,3(2H,5H)- -
dione (93, 0.14 g, 0.5 mmol) was treated with .3-(chloromethyl)-1,2,4—oxadiazole
(0.09 g, 0.75 mmol). Purification using silica gel, eluting with 7:1 CHoClo/acetone,
affordc_;d a solid that was converted to an HCI salt and recrystallized from
CHyCly/Et, O to give 100 as a white solid (1ip.190-191°C). - '

EXAMPLE 54: Procedure 49. 6-(Dipropylamino)-2-{(4-fluorophenyl)methyl]}-
6,7- dihydrocyclopent(flisoindole-1,3(2H,5H)-dione 101
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(O'Reilly, N.J., Derwin, W.S., Fertel, L.B., Lin, H.C., Synlett., (1990) 609-610.) A
~solution of 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (92, 0.35 g, 1.0
mmol) and 4-fluorobenzylamine (0.15 mL, 1.3 mmol) in glacial HOAc (30 mL) was

__refluxed at 113°C. After 4 h, the reaction was cooled to r.t., concentrated, then

5 __azeotroped with toluene. The residue was diluted with water and basified with sat'd

Na,COg (or sat'd NaHCOj3) to pH >'12. The solution was extracted with CH,Cl,
and the organic layers were wa’shéd with brine, dried (MgS0,), and concentrated.
. The residue was purified by using silica gel, eluting with 4:1 CHyCly/acetone +0.1
- --% MeQOH, to give 101 as a light yellow oil that was converted to an HCI salt and
10 recrystallized from MeOH/EtOAc to give a white solid (m.p. 251-253°C).

- EXAMPLE 55: 2-[(4-Chlorophenyl)methyl]-6-(dipropylamino)-8,7-
dihydrocyclopent{flisoindole-1,3(2H,56H)-dione 102

15 Using procedure 49, 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (92,
0.35 g, 1.0 mmol) was treated with 4-chlorobenzylamine (0.17 mL, 1.4 mmol).
Purification using silica gel, eluting with_5:1 hexane/acetone, afforded an oil that
was converted to an HCI salt and recrystallized from hot MeOH/EtOAc to give 102
as a white solid (m.p. 260-261°C).
20
-~ EXAMPLE 56: 6-(Dipropylamino)-6,7-dihydro-2-[(2-
- ~“methoxyphenyllmethyl]lcyclopent|flisoindole-1,3(2H,5H)-dione 103

Using procedure 49, 2-(dipropylamino)_-2,3—dihydro—1H—indene-5,6-diéarboxylate (92,
25 0.35 g, 1.0 mmol) was treated with 6-iﬁéthoxybenzylaxnine (0.18 mL, 1.4 mmol).
Purification using silica gel, eluting with 5:1 CH,Cly/acetone, afforded an oil that
- was converted to an HCI salt and recrystallized from hot MeOH/EtOAc to give 103
" as a white solid (m.p.205°C). -

--30. EXAMPLE 57: 6-(Dipropylamino)-6,7-dihydro-2-[(3-
methoxyphenyhmethyllcyclopentiflisoindole-1,3(2H,5H)-dione 104

Using procedure 49, 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxy1ate (92,

0.35 g, 1.0 mmol) was treated with m-methoxybenzylamine (0.17 mL, 1.3 mmol).
35 Purification using silica gel, eluting with 3:1 hexane/acetone, afforded an oil that

was converted to an HCI salt and recrystallized from hot MeOH/EtOAc to give 104
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. as a white solid (m.p. 247-248°C).

EXAMPLE 58: 6-(Dipropylamino)-6,7-dihydro-2-[(4-
- -methoxyphenylimethylicyclopentfflisoindole-1,3(2H,5H)-dione 105

" Usmg p-rdcec.i.l;fe" 49, | 2;(dipropylaminol)-2,3-dihydro~1H-indene-5,6-dicarboxylate (92,
0.10 g, 0.28 mmol) was treated with p-methoxybenzylamine (0.05 mL, 0.4 mmol).
Purification using silica gel, eluting with 5:1 CH,Cly/acetone, afforded an oil that

.. was converted to an HCl salt and recrystallized from EtOAc to give 105 as a white

- 10 solid (m.p. 255-256°C). '

EXAMPLE 59: 2-[(3,4-Dimethoxyphenyl)methyl]-6-(dipropylamino)- 6,7-
-dihydrocyclopent[f]isoindole-l,3 (2H,5H)-dione 106

15 Using procedure 49, 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (92,
0.35 g, 1.0 mmol) was treated with \feratrylamine (0.20 mL, 1.3 mmol). Puriﬁcatioh
using silica gel, eluting with 3:1 hexane/acetone, afforded an oil that was converted
to an HCI salt and recrystallized from hot MeOH/EtOAc to give 106 as a white solid
(m.p. 233-235°C).

20 .

EXAMPLE 60: 6-(Dipropylamino)-6,7-dihydro-2-[[4- -
(trifluoromethoxy)phenylimethyl] eyclopent[flisoindole-1,3(2H,5H)-dione
107

25 Using procedure 49, 2-(dipropy1amino)—2,3-dihj'dro-1H—indene-5,6-dicarhoxylate (92,
0.35 g, 1.0 mmol) was treated with 4-trifluoromethoxybenzylamine (0.25 mL, 1.3
mmol). Purification using silica gel, eluting with 3:1 CH,Clo/acetone, afforded an oil
that was converted to an HCI salt and recrystallized from hot MeOH/EtOAc to give

_ 107 as a white solid (m.p. 233-235°C).

30 _ '

' EXAMPLE 61: 6-(Dipropylamino)-6,7-dihydro-2-(2-

phenylethyl)cyclopent(flisoindole- 1,3(2H,5H)-dione 108

Using procedure 49, 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (92,
35 0.35 g, 1.0 mmol) was freated with 4-triﬂuoromethyl-bénzylamine (0.2mL, 1.4 -

mmol). Purification using silica gel, eluting with 4:1 CH,Cly/acetone, afforded an oil
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that was converted to an HCI salt and recrystallized from hot MeOH/EtOAc to give
108 as a a white solid (m.p. 229-230°C)

EXAMPLE 62: 4-[{6-(Dipropylamino)-3,5,6,7-tetrahydro-1,3-

dioxocyclopent{flisoindol- 2(1H)-yl]metbyl]benzenesulfonamlde 109

Using procedure 49, 2-(dipropy1aﬁ1in_o)-2,3-dihydro-1H-indene-5,6-dicarboxylate (92,

0.35 g, 1.0 mmol) was treated with p-aminomethylbenzenesulfonamide (0.31 g, 1.4

mmol). Purification using silica gél' eluting with 4:1 CH2C12/acetone afforded a

solid that recrystallized from CHZClzlEtZOlhexane to give 109 as a white solid (mp. =~
190-194°C). -

EXAMPLE 63: Methyl 4-[[6-(dipropylamine)-3,5,6,7-tetrahydro-1,3-
dioxocyclopent[flisoindo}-2(1H)-ylimethyl]benzoate 110

The 4-(aminomethyl)benzoic acid methyl ester was obtained from the conversion of
4-(aminomethyh)benzoic acid via esterification using MeOH/H,SO,. The ester was
converted to the HCI salt and recrystallized from EtOAc (m.p. 238-240°C).

Using procedure 49, 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (92,
0.35 g, 1.0 mmol) was treated with 4-(aminomethyl)benzoic acid methyl ester (0.28
g, 1.4 mmol). Purification using silica gel, eluting with 4:1 CH;Cls/acetone, afforded™ """
an oil that was converted to an HCI salt and recrystallized from hot MeOH/EtOAc to
give 110 as a white solid (m.p. 244-246°C).

EXAMPLE 64: 4-[[6-(Dipropylamino)-3,5,6,7-teirahydro-1,3-
dioxocyclopent([flisoindol- 2(1H)-yllmethyllbenzamide 111

The 4-(aminomethyl)benzamide was obtained from the conversion of 4-

(aminomethyl)benzoic acid methyl ester via reaction with NH40H using the

" procedure of Cliffton, J.E., et al., J. Med. Chem., 1982, 25, 670-679. The amide

‘was converted to the HCI salt and recrystallized from MeOH/EtOA¢ (m.p. 244~
1249°C). | |

Using procedure 49, 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (92, -~
0.35 g, 1.0 mmol) was treated with 4-(aminomethyl)benzamide (0.26 g, 1.4 mmol).
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Purification using silica gel, eluting with 19:1 CH,Cl,/MeOH, afforded an oil that
was converted to an HCI salt and recrystallized from hot MeOH to give 111 as a

white solid (m.p. 294°C).’

EXAMPLE 65: 6-(D1propylam1no)-6,7-d11i);dro-2-(2-

phenylethyl)cyclopent[ﬂ1somdole- 1,3(2H, EH)-dlone 112

~ Using procedure 49, 2- (dxpropylammo) -2,3-dihydro-1H-indene-5,6-dicarboxylate (92,

0.35 g, 1.0 mmol) was treated with phenethylamine (0.16 mL, 1.3. mmol)
Purification using silica gel, eluting with 3:1 CH,Clo/acetone, afforded an oil that
was converted to an HCI salt and recrystallized from hot MeOH/EtOAc to give 112
as a white solid (m.p. 235-240°C). |

EXAMPLE 66: 6-(Dipropylamino)-6,7-dihydro-2-[2-(4-
methoxyphenyl)ethyllcyclopentiflisoindole-1,3(2H,5H)-dione 113

Using procedure 49, 2-(dipropylaminq)-2,3-dihydro-1H-’indene-5,Gfdicafboxylate (92,
0.35 g, 1.0 mmol) was treated with 4-methoxyphenethylamine (0.19 mL, 1.3 mmol).

 Purification using silica gel, eluting with 3:1 hexane/acetone, afforded an oil that

was converted to an HCl salt and recrystallized from hot MeOH/EtOAc to give 113

as a white solid (m.p. 211-215°C).

EXAMPLE 67: 6-(Dipropylamino)-6,7-dihydro-2-(3- |
phenylpropyl)cyclopent[flisoindole- 1,3(2H,5H)-dione 114

Using procedure 49, 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarbo:§ylate (92,
0.35 g, 1.0 mmol) was treated with 3-phenylpropylamine(0.19 mL, 1.4 mmol).
Purification using silica gel, eluting with 9:1 CH,Cl,/acetone, afforded an oil that
was converted to an HCl salt and recrystallized from hot MeOH/EtOAc to give 114

as a wh1te solid (m.p. 222-223°C).

EXAMPLE 68: 6-(Dipropylamino)-6,7-dihydro-2-(2- -
pyridinylmethyl)cyclopent([flisoindole- 1,3(2H,5H)-dione 115

_Using procedure 49, 2-(dipropy1amino)-2,3-dihydro-1H-indene-5,6-dicarb¢xylate (92, -

0.35 g, 1.0 mmol) was treated with 2-aminomethylpyridine (0.4 mL, 4.0 mmol).
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' Puriﬁcétion via using silich gel, eluting with 2:1 CH2Ci2f'acetone, afforded an oil

" that was converted to an HCI salt and recrystallized from hot MeOH/EtOAc to give

115 as a white solid (m.p. 130-135°C). '

__-__EXAMLE....GB:_.6:_(Dip.ropy.lamino).-(_i,7§dihydro-.2-(3-.

pjrridinylmethyl)cyclopent[f]isoindble- 1,3(2H,5H)-dione 116

'Using_ procedure 49, 2-(dipropylamino)-2‘,3-d'i-hyd.ro'-1H-indene-5,G-dicarbox'ylate (92,
0.35 g, 1.0'amol) was treated withi “3-aminomethylpyridine (0.14 mL, 1.4 mmol).
Purification using silica gel, eluting with 19:1 CH,Cl,/MeOH sat'd with NHj,
afforded an oil that was converted to an HCI salt and recrystallized from hot
MeOH/EtOAc to give 116 as a white solid (m.p. 141-146°C),

EXAMPLE?O: 6-(Dipfopyiamino}-6,7-dihydré-Z-(4- |
pyridinylmethyl)cyclopent[f]isoiﬁdole- 1,3(2H,5H)-dione 117

Using procedure 49, 2-(dipropylamino)—2,3;dihydro-1H-indene-5,6-dicarboxylate (92,
0.35 g, 1.0 mmol) was treated with 4-aminomethylpyridine (0.14 mL, 1.4 mmol).
Purification using silica gel, eluting with 3:1 CHZClzlacef.one, afforded an oil that
was converted to an HCI salt and recrystallized from hot MeOH/EtOAc to give 117

as a white solid (m.p. 283-284°C).

EXAMPLE 71: 6-(Diptop$rlamino)-6,7-dihydro—2-[2—(1H—imidazol-4-yl)éthyl]
cyclopent[flisoindole-1,3(2H,5H)-dione 118 '

Using procedure 49, 2-(dipropylamino)-2,3-dibydro-1H-indene-5,6-dicarboxylate (92,
0.35 £, 1.0 mmol) w.as treated with histaminé (0.16 g, 1.4 mmol). Purification using
silica gel, eluting with 9:1 CH2012MéOH, afforded a solid that was converted to an
HCI salt and recrystallized from hot MeOH/EtOAc to give 118 as a white solid (m.p.

100863:0).

EXAMPLE 72: 6-(Dipropylamino)-8,7-dihydro-2-(2-
thienylmethyl)cyclopent[fiisoindole- 1,3(2H,5H)-dione 119

Using prbcéduré 49, 2-(diprapy1amino)-2,3—dihydro-1H-indene-5,6-dicarboxylate 92, -
0.35 g, 1.0 mmol) was treated with 2—thiophéne-rhethylamine {0.13 mL, 1.3 mmol).
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Purification using silica gel, eluting with 3:1 Cﬂzéiéfacetone, afforded an oil that
was converted to an HCl salt and recrystallized from hot MeOH/EtOAc to give 119
as a white solid (m.p. 220-225°C).

g

- 10

" EXAMPLE 78: 6-(Dipropylamino)-8,7-dihydro-2-methylcyclopent|flisoindole-
1,3@2H5H)- dione 120 |

Using procedure 49, 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (92,
0.3 g, 1.0 mmol) was treated with methylamine hydrochloride(1.35 g, 20.0 mmol).
Purification on silica gel, eluting with 2:1 hexane/acetone, afforded an oil that was

converted to an HCl salt and recrystallized from EtOAc/2-propanol to give 120 as a

. white solid (m.p. 245-246°C).

15

20

EXAMPLE 74: 6-(Dipropylamino)-8,7-dihydro-2-phenylcyclopent(flisoindole-
1,3(2H,5H)- dione 121

Using procedure 49, 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (92,
0.3 g, 1.0 mmol) was treated with aniline (0.11 g, 1.2 mmol). Purification on silica
gel, eluting with 2:1 hexane/acetone, afforded a solid that was converted to an HCI
salt and recrystallized from EtOAc/2-propano! to give 121 as a white solid (m.p. 241-
242°C).

EXAMPLE 75: 4-[6-(Dipropylamino)-3,5,6,7-tetrahydro-1,3-

25

dioxocyclopent{flisoindol- 2(1H)-yllbenzamide 122

Using procedure 49, 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (92,
0.3 g, 1.0 mmol) was treated with 4-aminobenzamide (1.4 g, 10.0 mmol).

" Purification on silica gel, eluting with 9:1 CH,Cl,/MeOH sat'd w/ NH,, aﬁ‘oréed a

30

“solid that was converted to an HCI salt and recrystallized from EtOAc/MeOH to give

122 as a white solid (m.p. 275-276°C).

€

EXAMPLE 76: 4-[6-(Dipropylamino)-3,5,6,7-tetrahydro-1,3--
dioxocyclopent|flisoindol- 2(1H)-yl]benzonitrile 123

Using procedure 49, 2-(dipropy1amino)-2,3—dihydr6-1H-indene—5,6'—dicarboxylate (92, -

0.3 g, 1.0 mmol) was treated with 4-aminobenzonitrile (0.47 g, 4.0 mmol).
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Purification on silica gel; eluting with 3:1 hexane/acetone, afforded a solid that was
converted to an HCI salt and recrystallized from EtOAc/ethanol to give 123 as a
white solid (m.p. 250-251°C). | | |
EXAMPLE 77: 6;(Dipropylamino)-6,7-dihydro-2- e
(phenylmethyl)cyclopent[flisoindole- 1,3(2H,5H)-dione 124

Using procedure 49, 2-(dipropylamino)—2,3-dihydr6-1H—indene—5,6—dicarboxylate (92,
0.3 g, 1.0 mmol) was treated with ben’i'ylamihe (0.44 mL, 4.0 mmol). Purification
on silica gel, eluting with 3:1 hexane/acetone, afforded a solid that ‘Wwas converted to
an HCI salt and recrystallized from EtOAd2-propanbl to give 124 as a white solid
(m.p. 247-248°C). | ' |

EXAMPLE 78: 6-(Dipropylamino)-3,5,6,7-tetrahydro-2-
(phenylmethyl)cyclopentlflisoindol- 1{2H)-one 125

Using procedure 47, 6-(Dipropylamino)-6,7-dihydro-2-
(phenylmethyl)cyclopent(flisoindole- 1,3(2H,5H)-dione (124, 0.41 g, 1.0 mmol) was
reduced with Zinc dust (0.65 g, 10.0 mmol) in glacial HOAc (20 mL). Purification on
silica gel, eluting with 3:1 hexane/acetone gave an oil that was converted to én HC1
salt and recrystallized from EtOAc/MeOH to give 125 as a white solid (m.p. 235-
236°C). -

EXAMPLE 79: 6-(Dipropylamino)-3,5,6,7-tetrahydro-2-
methylcyclopent[flisoindol-1(2H)-one 126 - '

Using procedure 47, the 6-(dipropylamino)-6,7-dihydro-2-methylcyclopentiflisoindole-
1,3(2H,5H)- dione (120, 0.13 g, 0.4 mmol) was reduced with Zinc dust (0.26 g, 4.0
mmol) in glacial HOAc (10 mL). Purification via crystallization from EtOAc/MeOH
gave an off-white solid that was converted to an HCl salt and recryst.allized from
EtOAc/MéOH to give 126 as a white solid (m.p. 242-243°C).
EXAMPLE 80: 6-(Dipropylamino)-3,5,6,7-tetrahydro-2- -
phenylcyclopent[flisoindol-1(2H)-one 127

Using procedure 47, 6-(dipropyiamino)—G,7-dihydro-2—phenylcyt:lopent[flisoindole- _
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1,3(2H,5H)- dione (121, 0.09 g, 0.23 mmol) was reduced with Zinc dust (0.15 g, 2.3
mmol) in glacial HOAc (5 mL). Purification on s1hca gel, eluting with 3:1
hexane/acetone gave an oil that was converted to an HCI salt and recrystallized from

EtOAc/MeOH to give 127 as a white solid (m.p. 248-249°C). . . . . — o oo

EXAMPLE 81: 6-(Dipropylamino)-3,5,6,7-tetrahydro-2-[[4- =
(triﬂixoromethoxy)phenyllmethyl} cyclopent[ﬂisoindol—l(2H)-one 128

Using procedure 47, 6-(dxpropylam1no)-6 7-dihydro-2-[{4-
(trifluoromethoxy)phenyl]methyl} cyclopentlflisoindole-1,3(2H,5H)- dione (107 0.17
g, 0.37 mmol) was reduced with Zinc dust (0.24 g, 3.7 mmol) in glacial HOAc (10
mL). The. resulting solid was converted to an HCI salt and recrystallized from
EtOAc/MeOH to give 128 as a white soiid (m.p. 210-211°C).

EXAMPLE 82: 2-[(4-Chlorophenyl)methyl]-6-(dipropylamino)- 3,5,6,7-
tetrahydrocyclopentiflisoindol-1(2H)-one 129

Using procedure 47, 2-[(4-Chlorophenyl)methyl]-6-(dipropylamino)-6,7-
dihydrocyclopent|[flisoindole-1,3(2H,5H)-dione (102, 0.59 g, 1.43 mmol) was reduced
with Zinc dust (0.94 g, 14.3 mmol) in glacial HOAc (100 mL). Purification using
silica gel, eluting with 4:1 hexane/acetone, afforded an oil that was converted to an

HCI salt and recrystallized from EtOAc/MeOH to give 129 as a white solid (m.p..... ..

- 233-234°C).

EXAMPLE 83: 6-(Dipropylamino)-3,5,6,7-tetrahydro— 2-[(4-
methoxyphenyl)methyllcyclopentlflisoindol-1(2H)-one 130

Using procedure 47, 6-(dipropylamino)-6,7-dihydro-2-[(4-
methoxyphenyl)methyljcyclopentiflisoindole-1,3(2H,5H)-dione (105, 0.27 g, 0.67
mmol) was reduced with Zinc dust (0.44 g, 6.7 mmol) in glacial HOAc (20 mL). - =
Purification using silica gel, eluting with 8:1 CH,Cly/acetone, afforded an oil that

was converted to an HCI salt and recrystallized from EtOAc/MeOH to give 130asa
white solid (m.p. 227-228°C).

EXAMPLE 84: 6-(Dipropylamino)-3,-5,6,7-tetrahydro-2-[[4- : <
(trifluoromethyl)phenyllmethyllcyclopentiflisoindol-1(2H)-one 131

. -47-
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Using procedure 47, 6-(dipropylamino)-6,7-'dihydro—IZ-[[4-
(trifluoromethyl)phenyllmethyl] cyclopentifliscindole-1,3(2H,5H)-dione (108, 0.44 g,
1 mmol) was reduced with Zinc dust ('1 2 g, 184 mmol) in glacial HOAc (20 mL).

. _.s_;onve.r_tesl_ to...gn_ HQl_.ﬁg__liz__a_g_c_i__ r@gx:ygtalhzgd__frpm _:._n.ethylene chl.or;delacetone to give

182 as a white solid (m.p. 190-192°C).

EXAMPLE 85: 6-(Dipropylamino)-2-[(4-fluorophenylmethyl]- 3,5,6,7-
tetrahydrocyclopent|flisoindol-1(2H)-one 132

Using procedure 47, 6-(dipropylamino)-2-{(4-fluorophenyl)methyl]-6,7-

dihydrbcyélopent[ﬂiéoindole-l 3(2H,5H)-dione (101, 0.56 g, 1.43 mmol) was reduced

with Zinc dust (0.94 g,"14.3 mmol) in glacial HOAc (20 mL). Purification using silica

gel, eluting with 9:1 CHZClleeOH ‘afforded an oil that was converted to an HCI

salt and recrystallized from EtOAc/MeOH to give 132 as a white solid (m.p. 227-
228°C).

EXAMPLE 86: Proceduré 50. 4-[[6-(Dipropylamino)-3,5,6,7-tetrahydro-1-
oxocyclopentiflisoindol- 2(1H)-yllmethyllbenzonitrile 133

To a slurry of washed NaH (0.05 g, 1.32 mmol) in DMF (5 mL) was added a slurry of

- 6-(Dipropylamino)-3,5,6;7-tetrahydrocyclopent(flisoindol-1(2H)-one (94, 0.30 g, 1.10

mmol) in DMF (10 mL). The slurry was heated to 84°C and after 40 min, was
treated with a solution of alpha-brome-p-tolunitrile (0.43 g, 2.20 mmol) in DMF (10
mL). After 24 h, the reaction was quenched with Hy0 and extracted“with CHyCl,.
The organic layers were washed with brine, dried (MgS04), and concentrated on hi-
vac. The reside was pur.iﬁed'on silica gel, eluting with CH,Cl,/MeOH to give an oil
that was converted to an HCI salt and recrystallized to afford 133 as a white solid'
(m.p. 141-145°C). |

30

36
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EXAMPLE 87: Procedure 51: 7-(D1propylammo)-2 3,7 8-tetrahydro-1H-

i cyclopenta[g]phthalazme- 1,4(6H)-dione 134

A mixture of 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (92, 0.17 g,
0.5 mmol) and hydrazine hydrochloride (0.05 g, 0.7 mmol) in glacial HOAc (10 mL)

was refluxed at 125 °C for 4 h. The reaction was cooled, concentrated, and
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converted to an HC] salt. The resulting solid was feérystallized from EtOAc/MeOH

to give a white solid. This white solid was further purified via reverse phase

chromatography eluting with H,0/MeOH (95:5). The resulting product was
-.—-converted-te-an HCl salt and recrystallized from hot MeOH to give 134 as a white
E R e SR AR | _

EXAMPLE 88: 7-(Dipropylamino)-2,3,7,8-tetrahydro-2-(phenylmethyl)- 1H.
) cyclopenta[glphthalazine-1,4(6H)-dione 135
Using 'procec.lure 51, 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (92,
- 0.349 g, 1 mmol) was treated with benzylhydrazine dihydrochloride (0.27 g, 1.4
. mmol) in HOAc (20 mL) Purification using silica gel, eluting with 19:1
'CH2012'/MéOH,'afforded a solid that was converted to an HCI salt and recrystallized
15 from EtOAc/MeOH to give 135 as a white solid (m.p. 219-220°C).
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Following are Schemes 1-3, as described above. In Scheme 1 the compounds

of the invention are structurallyl represented as follows:

R Compound # A
CH 10 _

4-Cl-Ph 12 O 0

3-NO,Ph 13 \\S//

3-CN-Ph 14 R”
4-(1-methyl-1H-imidazole) 15 :

Iz

RCShe

In Scheme 2 the compounds of the invention are structurally represented as follows:

R Compound # ~

RS N
4-CN-Ph 18

and
R Compound #
4-Cl-Ph 20 ('

. H
4-CN-Ph 21 R g N SN~
o’ "o
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Scheme 2
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Scheme 7
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Scheme 8
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WHAT IS CLAIMED: REPLACED I
1. A compound of structural Formula I or its pharmaceutically acceptable salts:

s

10 where X and Y are at the 5, 6, or 7 position wherein -
i) nis1lthenXis (CHy)p,,CONRyR;, (CHg),;SOoRg , (CHy), . SO,NR/R;,
(CHy),,NR,CONHR;, (CHy), NHSO,R;, (CHg), NHCORg, or C(O)R"1
(where m is 0 or 1, except that where m is 0, then Y is not hydrogen or
halogen); and -
15 Yis Ry, (CHz)pCONR4R5, (CHz)pCN, (CHz)pSOZNR4R5, ORg,
(CHz)pSOZRa, (CHz)pNHSOst, halogen or (CHz)pNHCOR3 (where p
is 0 or 1);
ii) nis O or 1 then X and Y are in ortho-positions relative to each other
and are jointly:
20 - a) -C(O)NR,,C(0)-,
- b) -C(O)NR(CH,),NR,,C(O)- (where x is 0 or 1),
¢) -CH;NR,(C(O)-,
d) -(CHy),NR,,C(O)-,
e} -CH,C(O)NR,;-,
25 f) -N(R3)-C(O)-N(Rg)-,
g -N(R3)-C(0)-O-,
h) -N=C(R;)-N(Rg)-, or
j) <CHyN(Rg)ICH,-; or
iii) nis 0 and Y is ORg then X is _
30 (CH,),,,CONR R;, (CHy), SO,NR R, (CH,) NR,CONHR;, ~

(CHZ);ﬁSoz-Rs, (CHz)mNHSO2R3 or (CH,), NHCORg, C(O)R, (where m is 0 or 1); '

R, and R, are independently H, 'CI-CB alkyl or C;-Cg alkylAryl;”

Ry is C; - Cg alkyl, C, - Cg alkylAryl or Aryl;

. R, and Ry are independently H, C,-Cq alkyl, C;-Cg alkylAryl or Aryl;
35 Rg is H, C, - Cgalkyl, C;-CgalkylAryl, ArylSO,CF3, S0,5-C;-Cg alkyl,

S0,-C; - CgalkylAryl, SO,-Aryl; |
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R, is hydrogen, CON(R,), , SOzN(R_4)2 or SO:iQ;

Ré is C4-Cg alkyl, C;-Cq4 alkylAryl , Aryl, CON(R,), , COR,, SOoN(R,), or
SO,R, (provided in each case R, is not hydrogen);

Rg is 02 08 alkyl (optmnally substltuted with'1to 3 halogens) Cy-Cg

"Rypis H, Cl Cg alkyl Cl CS alkylAryl, Aryl or (CHZJO GSOZAryI
2. The compound of Claim 1 wherein n is 1.

3. The compound of Claim 1 wh‘éreiﬁ'R‘l'""'and' Ry are independently Hor Cy g
alkyl .

4. The compound of Claim 3 wherein R; and R, are both - propyl.
5. The compound of Ciaim 1 wherein Y is hydrogen.
6. The compound of Claim 1 wherein X is (CHy), NHSOgR.

7. The compound of Claim 6 wherein Ry is phenyl optionally substituted with CN,
Cl, N02 or methyl.

8. The compound of Claim 1 where n-is-0-and-X-and Y are jointly
a) -C(O)NR;,C(O)-,
b) -C(O)NR(CHy) NR,,C(O)- (where x is 0 or 1),
¢) -CHyNR;,C(O)- or
i) -CHoN(Rg)CHg-.

9. The compound of Claim 8 wherein X and Y are jointly -C(O)NR;,C(O)-, where

R, is hydrogen, CHoAryl or C; - Cg a.lkylphenyl (optmnally substituted with F, Cl,
OCHg, OCF3, CFj, 0020H3 or CN).~ '

- 10. The conipound of Claim 9 wherem sa'.xd_Aryl 1s$enzotnazole thmphenyl or

phenyl.

11.  The compound of Claim 8 wherein X and Y are jointly -
C(O)NR4(CH,),NR,,C(O)-, where x is 0, R4 is hydrogen and Ry is hydrogen.
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12. .The compound of Claim 8 wherein X and Y are jointly -CHoNR,4C(0O)-, where
'Rm is hydrogen or CHyphenyl (optionally substituted with a F, Cl, OCHjg, OCF,,

CFjg, or CN).

" 5137 The compound of Claim 8 wherein X and Y are jointly -CH,N(Rg)CH,-, where

T Ry "'i'é'S"'dgb;'xi"iab}adiaz'oléf"Sozoxazolyi,”s"bé’ﬂ'iiaiihenyl"d'r SO,phenyl (all of which

15

20

25

30

35

can be optionally substituted with 1 or 2 Cl, CHg or CN).

14. The comboun_d_of Claim 1 where n is 0 and Y is ORg where Rg is C,, - Cg alkyl
.10, (optionally substituted with 1 to 3 halogens); and
X is (CHg),CONR R where R, and Rg are independently H, methyl or ethyl.

15. The compoﬁnd of Claim 14 which is _2-(Diprop_ylamin0)-6-ethoxy-2,3—dihydro-

1H-indene-5-ca_rboxamide.

16. A compound of structural Formula II or its pharmaceutically acceptable salts:

where one of A, B, C or D is nitrogen and the remaining positions are CH;

nislor2;
XandYare:—_ _

i) substituted at positions A, B, C, or D wherein
(CH2)mNR4CONHR5, (CH,),,SOoR,, (CH,),,NHSOoR4 or
: ('CHZ)inNH_CQRS’ C(O)R, (where m is 0 or 1, except that where m is 0,

Y is not hydrogen or halogen); and

Y8 Rgy(CHy);CONRyRy; (CH,)CN, (CH,),SO,NR R, ORg,
OSORg, (CHp)SO5R;, (CH,) NHSO,R;, halogen or (CH,) NHCOR,

(where p is 0 or 1); or

ii) jointly in an ortho-positions relative to each other and are:

-C(O)NR,,C(O)-
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-CH2NR4C(6)3'.
-CH,C(ONRy- or
-CH,N(R,)CH,-;
- Ry and Ry are independently H, C;-Cg alkyl or Cl'CB alkylAryI
_ Rgis C;-Cg alkyl, C,-Cg alkylAryl or Aryl; _
R, and Ry are independently H, C;-Cg alkyl Cl'Ce alkylAryI or Aryl; and
-~ Rgis H, 80,CFg, SO,CH3, SO5Aryl, C;-Cgalkyl, Cl-CsalkylAryl or Aryl.
17. -The compound of Claim 16 wherein xi'i"s 1.
18. The compound of Claim 16 wherein R; and R, are indépendéntly hydrogen or
' Cl_ealkyl .
19. The compound of Claim 18 wherein R; and R, are both propyl.

20. The compound of Claim 16 wherein position "C" is N.

21. The compound of Claim 20 wherein said "B" position is substituted with
CH,NR,CONHR;, CHyS0,R; or CH,NHCOR,.

22. - The compound of Claim 16 wherein n is 2.
23. The compound of Claim 16 wherein position "D" is N. -

24. The compound of Claim 23 wherein position "C" is substituted with OSO05R4
and Ry is phenyl (optionally substituted with 1 or 2 Cl, CHg or CN).
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25. A compound of structural Formula III or its phérmaceutically acceptable salts:

wherein one of E or ¥ is N and the other is S;

nislor2; . _ '

R, and Ry are independently. H, C; -Cgalkylor C;-Cqg alkylAryl; -

Xis (CH,), CONR,R;, (CHjy), CN, (CH,) SO,NRRs, (CHy) NR,CONHRg, -
(CH,),,,SO5R5, (CHy) \NHSO,Rg, (CHp)NHCORg or C(O)R4 (where, m is 0 or 1);
Rj is C; - Cg alkyl, C; - Cg alkylAryl or Aryl;

R, and Ry are independently H, C; - Cg alkyl, C; ’_C6 alkylAryl or Aryl.

26. The compound of Claim 25, wherein "F"is N and "E" is S.

27. The compound of Claim 25, wherein R, and R, are independently hydrogen or
Cl - CS alky]. .

28. The compound of Claim 25, wherein X is (CH,)_NR,CONHR,
29. The compound of Claim 28, wherein m is 1, R, is hydrogen and Ry is Aryl. .-

30. The compound of Claim 29, wherein Aryl is phenyl (optionally substituted with

a chlorine atom). .

31. A method for treating central nervous system disorders associated with
dopamine D3 receptor activity comprising:
administering to a patient in need thereof a therapeutically effective amount of

a compound of Formula I of Claim 1.

£

- 82. A method for treating central nervous system disorders associated with

dopamine D3 receptor activity comprising:
administering to a patient in need thereof a therapeutically effective amount of

a compound Formula II of Claim 16. .
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33. A method for treating central nervous system disorders associated with
dopamine D3 receptor activity comprising: . ‘

adihinisféring to a patient in need thereof a thé'rapeﬁtically effective amount of

a compound Formula ITof Claim 25~~~ “777 7 T T
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